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PYRAZOLOTRIAZOLOPYRIMIDINE DERIVATIVES AS A2A RECEPTOR 

ANTAGONIST 

CROSS-REFERENCE TO RELATEDAPPLICATIONS 

[00011 This application claims the benefit of International Patent Application No.  

PCT/CN2018/082140 filed April 8,2018, the disclosures of which are hereby incorporated by 

reference in its entirety for all purposes.  

FIELD OF THE INVENTION 

[0002] Disclosed herein is a pyrazolotriazolopyrimidine derivative 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 oftreating 

cancer using the pyrazolotriazolopyrimidine derivative or a stereoisomer thereof, or a 

pharmaceutically acceptable salt thereof as an A2A receptor antagonist.  

BACKGROUND OF TH E INVENTION 

100031 Extracellular adenosine is a key endogenous modulator of a number of physiological 

activities. It exerts its regulatory function by interacting with four adenosine receptors, A1, A2A, 

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 A2B) or inhibit (Al and A3) downstream 

adenylyl cyclase activity, and are also involved in regulating other pathways, such as 

phospholipase C (PLC), Ca 2and mitogen-activated protein kinases (MAPKs).  

[00041 The immune system is not only responsible for defending its host against microbial 

invasion, but also can remove the changed host component from the organism, where an anti

rumor immune mechanism exists. When the inmune surveillance function is weakened due to 

the immune system per se or tumor cells, favorable conditions are provided for the development 

and progression of tumors. Adenosine-A2A receptor signaling emerges as a novel metabolic 

immune checkpoint pathway that participates in the creation of an immune-tolerant tumor 

microenvironment. It was demonstrated that the hypoxia in tumor tissue would induce the 

accumulation of higher concentrations of adenosine (~]0 M versus -20 nM at physiologically 

level). Hypoxia-mediated adenosine production was caused by upregulation of CD39 and CD73 
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ectonucleotidase in both non-hematopoietic and heniatopoietic cellular subsets, which 

sequentially catalyzed the conversion of extracellular ATP to adenosine.  

[00051 Adenosine signaling through A2A (high affinity) and A2B (low affinity) receptors-major 

adenosine receptors in immune cell subsets-plays an important role in protecting cancerous 

tissues from the attack of the inunne system. Activated A2A receptors on T effector cells 

increase intracellular cAMP, which in turn suppresses TCR-triggered signaling and anti-tumor 

effector function, including reduced T cell expansion, IFN- releasing, and increased expression 

of immunosuppressive PD-1, LAG3, IL- I)andTGF-p. Increased cAMP inT cells also promotes 

cAMP-response element (CRE)-mediated transcription, such as FoxP3, which drives regulatory 

T cell phenotype. Besides, adenosine also inhibits anti-tumor immune 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, 

immune cells expressing A2A receptors were investigated as a potential target to disrupt 

adenosine-mediated immunosuppression in the tumor inicroenvironment. It was demonstrated 

that genetic deletion or pharmacological antagonism of A2AR could enhance endogenous 

antitumor immunity and effectively inhibited tumor growth or metastasis in established 

imunnogenic mouse turnors.  

[0006] WOO192264 disclosed the 5-amino-pyrazolo-[4,3-e]-1,2,4-triazolo[I,5-c]pyrimidine 

adenosine A2a 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.  

[00071 However, there is a need for small molecule antagonists of the A2A receptor as immune 

modulators for anticancer therapy (Robert D. Leone, Ying-Chun Lo, Jonathan D. Powell, Mini 

Review, A2aR antagonists: Next generation checkpoint blockade for cancer immunotherapy 

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

SUMMARY OF THE INVENTION 

[00081 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.  

[00091 Disclosed herein is a compound of formula (I) 

2



WO 2019/196803 PCT/CN2019/081785 

H 2N 

N N R 
R R N 

N y 

R   0 (1) 

or a stereoisomer thereof, or a pharmaceutically acceptable salt thereof, 

wherein: 

X is N or C(=O) or CRa; 

Y is CH or NRa; 

------ is a single or double bond; 

Ra is independently selected from hydrogen, -C1-6alkyl, -C3-8cycloalkyl, 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-, -0-, -S-, -SO- or -SO 2 -, and said aryl or heteroaryl 

group is optionally substituted with at least one substituent R 15 ; 

R1 and R2, which maybe the same or different, are each independently selected from hydrogen, 

-C1-6alkyl, -C2-6alkenyl, -C2-6alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl, wherein said C1.  

6alkyl, -C2-6alkenyl, -C2-6alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl are each 

independently optionally substituted with at least one substituent R, provided that R1 and R2 are 

not both hydrogen; or 

R1 and R2, 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-, -0-, -S-, -SO- or -SO 2-, and said ring is optionally substituted 

with at least one substituent R15; 

R3 is hydrogen; 

R4 is hydrogen, Ci-6alkyl, C3-8cycloalkyl, aryl, heteroaryl, or heterocyclyl, wherein each of 

said C1-6alkyl, C3-8cycloalkyl, aryl, heteroaryl, or heterocyclyl is independently and optionally 

substituted with one or two substituents R5 ; or two adjacent substituents R5 on the C3-8cycloalkyl, 

aryl, heteroaryl, or heterocyclyl ring together with the atoms they are attached form a fused ring; 

R5 is independently hydrogen, halogen, -C1-6alkyl, -C2-6alkenyl, -C2-6alkynyl, haloCi

6alkyl, haloC2-6alkenyl, haloC2-6alkynyl, C3-8cycloalkyl, heterocyclyl, aryl, heteroaryl, 
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CN, -NO,, oxo, -OR:", -SORe, -COR 5,-CO2,-CONR 5 R°,-C(NRNRR,-NRR°,

NRbCOR°, -NRCONRURd, -NRiCO2R, -NRSONRRd, -NRSO 2NRcaor -NRSO 2R, 

wherein each of said -C1.6alkyl, -C2-6alkenyl, -C2.alkynyl, haloCtalkyl, haloC2-6alkenyl, 

haloC2.6alkynyl, C-scycloalkyl, heterocyclyl, aryl, or heteroaryl is independently and 

optionally substituted with one or two substituents R; 

R6 is independently hydrogen, halogen, -Cdalkyl, -C2.alkeni, -C.salkynyil, 

haloCi-6alkyl, haloC2-6alkenyl, haloC2.ralkynyl, C3-scycloalkyl, heterocyclyl, 

aryl, heteroaryl, -CN, -NO2, oxo, or- OR°,wherein,asR eachofsaid -C.alkyl, 

-C2.6 alkenyl, -C2.6alkynyl, haloC1.alkyl, haloC2.6alkenyl, haloC2.salkynyi, 

cycloalkyl, heterocyclyl, aryl, or heteroaryl is each independently and optionally 

substituted with one or two substituents R7; 

Rd is, at each of its occurrences, independently hydrogen, halogen, -Cp 

alkyll, -C2.6alkenyl, -C2.6alkynyl, cycloalkyl, heterocyclyl, aryl, 

heteroaryl, -CN, -NO, oxo. -Cbdalkoxy, -Caalkoxy-Caalkoxy or 

hydroxyl; 

Re, Re, Rd, Re, which may be the same or different, are each independently hydrogen, -C

6alkyl, C1-salkoxy-C1salkyl-, -C2.6akenyl, -C2.salkynyl, cycloalkyl, heterocyclyl, aryl, or 

heteroaryl, wherein said C1.talkyl, -C42.alkenyl, -C2.talkynyl, cycloalkyl, heterocyclyl, aryl, or 

heteroaryl are each independently optionally substituted with at least one substituent R1 ; and 

R" is independently hydrogen, halogen, cyano, -C .alkyl, -C2.6alkenyl, -C2.-alkynyl, haloC.  

6alkyl, haloC2.alkeny, haloC2.6alkynyl, -CiAalkoxy, C3scycloalkyloxy, cycloalkyl, heterocyclyl, 

aryl, or heteroaryl.  

[00101 In one embodiment, X is N and Y is CRa so that X and Y form a --N=CRa- moiety. Ra is 

defined as with formula (I); preferably Ra is hydrogen or C3alkyl; more preferably Ra 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(=O) and Y is NRa. Ra is defined as with formula (1); 

preferably R is hydrogen and methyl.  

[00121 In yet another embodiment, X is CRa and Y is CR' so that X and Y for a CR:::CR

moiety. R is defined as with formula (I); preferably each Ra is independently selected from 

hydrogen or Ciaalkyl; more preferably Ra is hydrogen.  

4



WO 2019/196803 PCT/CN2019/081785 

[0013] In one embodiment, R is a C-linked 5 or 6-membered heteroaryl group containing I or 2 

heteroatoms independently selected from -N= or =N-,-NH-, -0-, or -S-. In a preferred 

embodiment, R is furanyl, pyrazinyl or thiazolyl; more preferably, furan-2-yl, 3-methylpyrazin

2-yl or thiazol-2-yl.  

[0014 In one embodiment, Ri is hydrogen and R_ is phenyl; or R' is hydrogen and R` is Cp 

6alkyl (preferably C4alkyl, e.g., propyl or but-2-yl); or R' is Cialkyl (preferably C4alkyl, e.g., 

methyl, ethyl) andRi is phenyl; or R] is Calkyl (preferably C4alkyl, e.g., methyl) and R2 is 

pyridinyl; or R' is C6alkyl (preferably C.ialkyl, e.g., methyl) and k2 is Csalkyl substituted 

with heterocyclyl, aryl, or heteroaryl preferablya C]4alkyl substituted with a phenyl group, e.g., 

benzyl).  

[00151 In one embodiment, R' and R2, 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 1,2,34-tetrahydronaphthaen-i-ygroup.  

[00161 In one embodiment, R4 is C 6 alkyl (preferably C-ialkyl) optionally substituted with one 

or two substituents R , wherein each Ri is independently selected from aryl, heteroaryl, 

heterocyclyl, cycloalkyl, -OR bor -NRR as defined with formula (I).  

[0017] In a preferred embodiment, R4 is Caikyl(preferably Cialkyl) optionally substituted 

with an aryl group as R. said aryl group is optionally substituted with halogen, -C1 .alkyl, 

haloC1.6alkyl, or -OR", wherein Re is C1.6alkyl optionally substituted with halogen. In a further 

preferred embodiment, the aryl group is phenyl or substituted phenyl (e.g., benzo[d][1,3]dioxol

5-y). In an even further preferred embodiment, the phenyl group is optionally substituted with 

Ci.alkyl, Cpsalkyoxy, haloC1.alkyl, haloC1.alkoxy, F, Cl, or Br. More preferably, the phenyl 

group is optionally substituted with methoxy, fluoro, trifluoromethoxy, trifluoromethyl, or 

methyl.  

[00181 Specifically, R4 is phenymethyl, 2-methoxyphenylmethyl, 3-methoxyphenylmethyl, 4

methoxyphenyimethyl, 2-fluorophenylmethyl, 2-(trifluoromethoxy)phenylmethyl, 4

(trifluoromethoxy)phenyimethyl, I-phenylethyl, (S)-I-phenylethyl, (R)--phenylethyl, 2

phenylethyl, 3-(trifiuoromethyl)phenylmethyl, 4-(trifluoromnethl)phenyn iethyl, 3

mnethylphenylmethyl, 4-methylphenylnethlvi, 4-fluorophenyinethyl, or benzo[d][I,3]dioxol-5

yimethyl.  
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[0019] In a preferred embodiment, R4 is C-6alkyl (preferably Ciaalkyl) optionally substituted 

with a heterocyclyl group as R, said heterocyclyl goup is optionally substituted with aryl and 

OR, wherein said aryl is optionally substituted with R 7, and R and R are as defined with 

formula (I). In a further preferred embodiment, the heterocyclyl group is 3- to 12-membered 

heterocyclyl, either rnonocyclic or bicyclic, preferably 4-, 5-, 6-, 7-, or 8-memberred monocyclic 

heterocyclyl ring comprising I or 2 or 3 heteroatoms independently selected from -Ni--, -0- 

S-, -SO- or --SO-. In an even further preferred embodiment, the heterocyclyl ring is oxetanyl, 

piperazinyl, tetrahydrofiranyl, pyranyl, or morpholino, each of which is optionally substituted 

with hydroxyl.  

[00201 Specifically, R4 is (3-hydroxyoxetan-3-yl)methyl, oxetan-3-ymethyl, 2-(4-(4-(2

methoxyethoxy)phenyl)piperazin-1-yl)ethyl, 2-(piperazin-1-yl)ethyl, (4-methylpiperazin-1

yl)ethyl, (tetrahydrofuran-2-yl)methyl, ((S)-tetrahydrofuran-3-yl)methyl, ((R)-tetrahydrofturan-2

yl)methyl, ((S)-tetrahydrofuran-2-yl)mnethyl, ((R)-tetrahydrofuran-3-yl)mnethyl, 2

(tetrahydrofuran-3-yl)ethlvi, (tetrahydro-2H-pyran-3-yl)methyl,2-(tetrahydro-2H-pyran-4

yl)ethyl, (4-hydroxytetrahydro-2H-pyran-4-yl)methy, (tetrahydro-2H-pyran-4-yl)methyL, or 2

morpholinoethyl.  

[0021] In a preferred embodiment, R is C s6 alkyl (preferably Cisalkyl) optionally substituted 

with a C3-scycloalkyl group as R, said C3scycloalkyl group is optionally substituted with 

hydroxyl. In a further preferred embodiment, said C3-scycloalkyl is cyclopropyl, cyclobutyl, 

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

cyclohexyl. Specifically, R4 is (1-hydroxycyclopropyl)methyl, (1-hydroxycyclobutyl)methyl or 

(1-hydroxycyclohexyl)methyi.  

[00221 In a preferred embodiment, R4 is C-aakyl (preferably Caalkyl) optionally substituted 

with a heteroaryl group as R5, said heteroaryl group is optionally substituted with halogen, Cp 

6alkyl, C3.scycloalkyl, or -OR:, wherein said C-6alkyl and C3.scycloalkyl is optionally 

substituted with hydroxy. In a further preferred embodiment, the heteroaryl group is pyridinyl 

including pyridin-2-yi, pyridin-3-yl or pyridin-4-yl, optionally substituted with 

hydroxycyclobutyl. methyl, methoxy, or halogen. Specifically, R4 is pyridin-2-ylmethyl, pyridin

4-ylimethyl, pyridin-3-ylmethyl, (6-(1-hydroxycyclobutyl)pyridin-2-yl)methyl, (6-methylpyridin

2-yl)methyl, (5-methyipyridin-2-yl)methyl, (4-methylpyridin-2-yl)methyl, (3-mnethylpyridin-2

yl)methyl, (6-methoxypyridin-2-yi)methyl, (5-methoxypyridin-2-yl)methyl, (4-rnethoxypyridin
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2-yl)methyl, (3-methoxypyridin-2-yl)methyl, (6-fluoropyridin-2-yi)methyl, (5-fluoropyridin-2

yl)methyl, (4-fIuoropyridin-2-yl)methyl, or (3-fiuoropyridin-2-yl)methyl.  

[0023] In a preferred embodiment, R4 is C1-alkyl (preferably Cuialkyl) optionally substituted 

with -OR or -NRbRe as R5, wherein R and Re are independently hydrogen, CI-6alkyl, or -C

6alkoxyCl-6alkyl. Specifically, R4 is 2-methoxyethyl, 2-(dinethlanino)ethyl, 2-(2

methoxyethoxy)ethyl, 2-(methylamino)ethyL 2-hydroxypropyl, (R)-2-hydroxypropyl, or 2

hydroxyethyl.  

100241 In another embodiment, R4 is C.scycloalkyl optionally substituted with Cs6alkyl, C

6alkoxy, or hydroxyl, said C3.scycloalkyl is selected from cyclopropyl, cyclobutyl, cyclopentyl, 

cyclohexyl, cycloheptyl, and cyclooctyl; preferably cyclopropyl, cyclobutyl, cyclopenty, and 

cyclohexyl. In a further preferred embodiment, R4 is 4-substituted cyclohexyl wherein the 

substituent at position 4 and the amino group attached to position 1 are in (cis) or (trans) 

configurations, preferably in a (cis) configuration. In a further preferred embodiment, R4 is 3

substituted cyclobutyl wherein the substituent at position 3 and the amino group attached to 

position I are in (cis) or (trans) configurations, preferably in a (cis) configuration.  

10025] Specifically R4 is 2-hydroxycycloheptyl, 3-hydroxycycloheptyl, 4-hydroxycycloheptyl, 

cyclohexyl, 4-hydroxy-4-nethylcyclohexyl, (trans)-4-hydroxycyclohexyl, (cis)-4-hydroxy-4

methylcyclohexyl, (cis)-4-bydroxycyclohexyl, (IS,4S)-4-hydroxy-4-inethylcy'clohexyl, (1S,4S)

4-hydroxycyclohexyl, (1S,2R)-2-hydroxyeyclohexyl, (1S,4S)-4-hydroxy-4-methylcyclohexyl, 

(1S,2S)-2-hydroxycyclohexyl, (IR,2S)-2-hydroxycyclohexyl, (trans)-4-hydroxy-4

methylcyclohexyl, 3-hydroxycyclohexyl, (1,3R)-3-hydroxycyclohexyl, (1S,3R)-3

hydroxycyclohexyl,(IR.3S)-3-hydroxycyclohexyl .(1S,3S)-3-hvdroxycyclohexyl, 4

oxocyclohexyl, acetyloxycyclohexyl, cyclopentyl, 3-hydroxycyclopentyl, (IS,2R)-2

hydroxycyclopentyl, (1R,2S)-2-hydroxycyclopentyi, (1R,3R)-3-hydroxycyclopentyl, (I,3S)-3

hydroxycyclopentyl, (trans)-3-hydroxycyclobutyl, (cis)-3-hvdroxycvclobuty, (cis)-3-hydroxy-3

methyleyclobutyl, 1-(hydroxymethyl)cyclopropyl, cyclopropyl, 1,2,3,4-tetrahydronaphthalen-I

yl, or 2,3-dihydro-iIH-inden-1-yl.  

10026 In another embodiment, R4 is aryl which is a phenyl group.  

[0027 In another embodiment, R 4 is heteroaryl which is pyridinyl. In a preferred embodiment, 

R' is pyridin-3-yl, pyridin-4-yl, or pyridin-2-yl.  

[00281 In another embodiment, R' is heterocyclyl selected from pyranyl, piperidinyl, 

pyrrolidinyl, tetrahydrofuranyl, chroman-4-y, or dihydrobenzofuran-3-yl, each of which is 
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optionally substituted as defined with formula (I). In one embodiment, the heterocyclyl is 

optionally substituted with aryl, oxo, or hydroxy, wherein aryl is further optionally substituted 

with-C1.6 alkoxy-C3 6alkoxy. Specifically, R4 is tetrahydro-2H-pyran-4-y, (S)-tetrahydro-2H

pyran-3-vl, (R)-tetrahydro-2H-pyran-3-yl, tetrahydro-2i-pyran-4-yl, (R)-chroman-4-yl, (S)

chroman-4-yl, 2,3-dihydrobenzofuran-3-yl, 1-(4-(2-methoxyethoxy)phenyl)piperidin-4-yi, (R)

piperidin-3-I(E652), (S)-piperidin-3-yl, 4-hydroxypiperidin-1-yl, (S)-5-oxopyrrolidin-3-yl, (S)

2-oxopyrrolidin-3-yl, (3S,4R)-4-hydroxytetrahydrofuran-3-.yl, (3S,4S)-4

hydroxytetrahydroftiran-3-yl, (3S,4S)-4-hydroxytetrahydrofbran-3-y, or (3k,4R)-4

hydroxytetrahydrofuran-3-yl.  

[0029] Disclosed herein is a pharmaceutical composition comprising the compound of formula 

(I) disclosed herein or a stereoisomer thereof, or a pharmaceutically acceptable salt thereof and a 

pharmaceutically acceptable excipient.  

[0030] Disclosed herein is a method of treating cancer, comprising administering a subject in 

need thereof the compound of formula (I) disclosed herein or a stereoisomer thereof, or a 

phannaceutically acceptable salt thereof. Also disclosed herein is a method of immune 

modulating a subject having cancer or tumor, comprising administering a subject in need thereof 

the compound of formula (I) disclosed herein or a stereoisomner thereof, or a pharmaceutically 

acceptable salt thereof.  

[00311 Also disclosed herein are compounds of formulas 5 and 13 
NH2  H 2N 

HOj 0  N N N N R 
N-N t1' Ak 

N N 
Nd O 'N OH 

R15 5 and 13 

2. wherein R andR1 are as defined-with formula (I) 

[00321 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 formula 5 with a base, 
NH2 

AikO 0N NH2 

S N R Base N-N 

N-x N 1N> R 
R 4 N 

R1) 5
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3. wherein Alk is an alkyl group, R and R are as defined with formula (I).  

[0033] In one aspect, the base is, but not limited to sodium hydroxide or potassium tert-butoxide.  

[0034] In one embodiment, the process further comprises reacting formula 3 with 2-halo-2

phenylacetate ester to form formula 4 
OAlk 

Halo 
0 

NH 2 

NH 2  R- AlkO N 

N FR N 

HN NNN 
N R15  4 

3 

[0035] In one aspect, the 2-halo-2-phenylacetate ester is, but limited to, methyl 2-bromo-2

phenylacetate.  

100361 In one embodiment, the process further comprises rearranging a compound of formula 2 

in the presence of acidic condition to give formula 3 

NH 2  NH 2 

N '1 N Nc" N-N 
H ____\>-____R 

SN -N 
HN ! .N 'R 

H N 3 R 
2 

[0037] In one embodiment, the process further comprises reacting an aldehyde with 

carbohydrazide I to form formula 2, 
NHn NH2 

NA N HN-NH 2  N H 

Cl Cl R 0 HN N' R 
10 H 

0 2 

100381 In one aspect, the carbohydrazide is, but is not limited to furan-2-carbohydrazide.  

[0039] Also disclosed herein is a process of preparing the compound of formula 13, comprising 

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

9



WO 2019/196803 PCT/CN2019/081785 

H2N HUN 

N N RRN   N 

Nj N Base RN 
S N O - 'N J 

OAlk OH 
12 13 

[0040 In one aspect, the'base is, but is not limited to sodium hydroxide or potassium tert

butoxide.  

[0041] In one embodiment, the process further comprises rearranging a compound 11 in the 

presence of acidic condition to give formula 12, 
H 2N H H2N 

N H H 2N'N RN N'N-FR 
N 

R N51 N R N RRl 
H- N 

OAlk 
11 OAlk 

12 

100421 In one embodiment, the process further comprises reacting a compound of formula 10 

with carbohydrazide to obtain a compound of formula 11, 

H2 N H 2N 

N N 
o N C0 H0 R C" A R IkR 

OAlk OANk 

[0043]1In one aspect, the carbohydrazide is, but not limited to fran-2-carbohdrazide.  

100441In one embodiment, the processfurrther comprises reacting Formula 9with 2-amino-4,6

dichioropyrinidine-5-carbaldehyde to obtain acompound of formula 10, 
NH? 

N N 
HNNAlk Ci CI H N 

Ft.NOAlk 1.t N N 

OI 
RRC 

10 

100451 In one embodiment, the process further comprises reacting acompoundofformula 8 with 

hydrazine hydrate to form formula 9, 
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[0046] 

Halo Alk H'NH 
OAlk Alk 

IOAi!k 
0 

P 1 9 

[00471 In one embodiment, the process further comprises introducing one halo atom at the alpha 

position of a compound of formula with halogenation reagent, 
Halo Alk 

R1 kOAlk- 0I 
Alk R 5 

7 8 

[00481 In one aspect, the halogenation reagent is, but is not limited to, N-bromosuccinimide.  

[00491 In one embodiment, the process further comprises esterifying an acid, which is esterified 

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

OH OAlk 
Alk Alk 

7 

100501 In one aspect, the acid is 2-phenylpropanoic acid.  

DETAILED DESCRIPTION OF THE INVENTION 

[00511 The following terms have the indicated meanings throughout the specification: 

100521 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 

otheivise.  

[00531 The term "or" is used to mean, and is used interchangeably with, the term "and/or" unless 

the context clearlydictates otherwise.  

[0054] The term alkyll" herein refers to a hydrocarbon group selected from linear and branched 

saturated hydrocarbon groups comprising from I to 18, such as from to 12, further such as 

from I to 10. more further such as from I to 8, or from 1 to 6, or from I to 4. carbon atoms.  

Examples of alkyl groups comprising from I to 6 carbon atoms (i.e., C 6 alkyl) include, but not 

limited to, methyl, ethyl, 1-propyl or n-propyl ("n-Pr"), 2-propyl or isopropyl ("i-Pr"), 1-butyl or 

n-butyl ("n-B), 2-methyl-i-propyl or isobutyl ("i-Bu"), 1-methylpropyl or s-buty ("s-Bu"), 
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j1-dimethylethyl or t-butyl ("t-Bu"), 1-pentyl,2-pentyl, 3-pentyl, 2-methyl-2-butyl, 3-methyl-2

butyl, 3-methyl-I-butyl,2-methyl-1-butyl, 1-hexyl,2-hexyl, 3-hexyl, 2-methyl-2-pentyl, 3

methyl-2-pentyl, 4-methyl-2-pentyl, 3-methyl-3-pentyl, 2-methyl-3-pentyl,.2,3-dimethvl--butyl 

and 3,3-dimethyl-2-butyl groups.  

[0055] The term "halogen" herein refers to fluoro (F), chloro (Cl), bromo (Br) and iodo (I).  

[0056] The term "haloalkyl" herein refers to an alkyl group in which one or more hydrogen is/are 

replaced by one or more halogen atoms such as fluoro, chloro, bromo, and iodo. Examples of the 

haloalkyl include haloC1.salkyl, haloC..6alkyl or halo Ciaalkyl, but not limited to -CF3, -CHiC1, 

C2 CF3, -CC12, CF3, and the like.  

[0057] The term "alkenyl" herein refers to a hydrocarbon group selected from linear and 

branched hydrocarbon groups comprising at least one C=C double bond and from2 to 18, such 

as from 2 to 8. further such as from 2 to 6, carbon atoms. Examples of the alkenyl group, e.g., C2

6 alkenyl, include, but are not limited to ethenyl or vinyl, prop-I-enyl, prop-2-enyl,2

methylprop-I-enyl, but-I-enyl, but-2-enyl, but-3-enyl, buta-1,3-dienyl, 2-methylbuta-1,3-dienyl, 

hex-I-enyl, hex-2-enyl, hex-3-enyl, hex-4-enyl, and hexa-,3-dienyl groups.  

100581 The term "alkvnvl" 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., C2 

alkynyl, include, but not limited to ethynyl,I -propynyl, 2-propynyl (propargyl), 1-butynyl, 2

butynyl, and 3-butynyl groups.  

100591 The term "alkyloxy" or "alkoxy" herein refers to an alkyl group as defined above 

attached to the parent molecular moiety through an oxygen atom. Examples of an alkyloxy, e.g., 

C1.alkyloxy or Ci alkyloxy includes, but not limited to, methoxy, ethoxy, isopropoxy, propoxy, 

n-butoxy, tert-butoxy, pentoxy and hexoxy and the like.  

100601 The term "cycloalkyl"herein refers to a hydrocarbon group selected from saturated and 

partially unsaturated cyclic hydrocarbon groups, comprising monocyclic and polycyclic (e.g., 

bicvclic and tricyclic) groups. For example, the cycloalkyl groupmay comprise from 3 to 12 

such as from 3 to 10, further such as 3 to 8, further such as 3 to 6, 3 to 5, or 3 to 4 carbon atoms.  

Even further for example, the cycloalkyl group may be selected from monocyclic group 

comprising from 3 to 12, such as from 3 to 10, further such as 3 to 8, 3 to 6 carbon atoms.  

Examples of the monocyclic cycloalkyl group include cyclopropyl, cyclobutyl, cyclopentyl, 1

cyclopent-l-enyl, I-cyclopent-2-enyl, I-cyclopent-3-enyl, cyclohexyl, I-cyclohex-I-enyl, I

12
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cyclohex-2-enyl, 1-cyclohex-3-enyl, cyclohexadienyl, cycloheptyl, cyclooctyl, cyclononyl, 

cyclodecyl, cycloundecyl, and cyclododecyl groups. In particular, examples of the saturated 

monocyclic cycloalkyl group, e.g., C3.8 cycloalkyl, include, but not limited to cyclopropyl, 

cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl groups. In a preferred 

embedment, the cycloalkyl is a monocyclic ring comprising 3 to 6 carbon atoms (abbreviated as 

C3-6 cycloalkyl), including but not limited to, cyclopropyl, cyclobutyl, cyclopentyl, and 

cyclohexyl. Examples of the bicyclic cycloalkyl 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 bicyclo[2.2.I]heptane, bicyclo[2.2.2]octane, and 

bicyclo[3.2.2]nonane. Further examples of the bicyclic cycloalkyl groups include those arranged 

as a bicyclic ring selected from [5,6] and [6,6] ring systems, such as and 

wherein the wavy lines indicate the points of attachment. The ring may be saturated or have at 

least one double bond (i.e. partially unsaturated), but is not fully conjugated, and is not aromatic, 

as aromatic is defined herein.  

100611 The term "aryl" used alone or in combination with other terms refers to a group selected 

from: 

[00621 5- and 6-membered carbocyclic aromatic rings, e.g., phenyl; 

[00631 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, 

[0064] tricyclic ring systemssuch as 10 to 15 membered tricyclic ring systems wherein at least 

one ring is carbocyclic and aromatic, e.g., fluorenyl, 

[00651 The terms "aromatic hydrocarbon ring" and "aryl" are used interchangeable throughout 

the disclosure herein. In some embodiments, a monocyclic or bicyclic aromatic hydrocarbon ring 

has 5 to 10 ring-forming carbon atoms (i.e., C5 o aryl). Examples of a monocyclic or bicyclic 

aromatic hydrocarbon ring includes, but not limited to, phenyl, naphth-I-yl, naphth-2-yl, 

anthracenyl, phenanthrenyl, and the like. In some embodiments, the aromatic hydrocarbon ring is 

a naphthalene ring (naphth-I-yl or naphth-2-yl) or phenyl ring. In some embodiments, the 

aromatic hydrocarbon ring is a phenyl ring.  

[00661 The term "heteroaryl" herein refers to a group selected from: 
a) 5-, 6- or 7-membered aromatic, monocyclic rings comprising at least one 

heteroatom, for example, from to 4, or, in some embodiments, from I to 3, in 
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some embodiments, from I to 2, heteroatoms, selected from nitrogen (N), sulfir 

(S) and oxygen (0), with the remaining ring atoms being carbon; 

b) 8- to 12-membered bicyclic rings comprising at least one heteroatom, for 

example, from I to 4. or, in some embodiments, from I to 3, or, in other 

embodiments, 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 

c) II- to 14-membered tricyclic rings comprising at least one heteroatom, for 

example, from I to 4, or in some embodiments, from I to 3, or, in other 

embodiments, I or 2, heteroatoms, selected from N, 0, 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 an aromatic ring.  

[00671 When the total number of S and 0 atoms in the heteroaryl group exceeds 1, those 

heteroatoms are not adjacent to one another. In some embodiments, the total number of S and 0 

atoms in the heteroaryl group is not more than 2. In some embodiments, the total number of S 

and 0 atoms in the aromatic heterocycle is not more than I. When the heteroaryl group contains 

more than one heteroatom ring member, the heteroatoms may be the same or different. The 

nitrogen atoms in the ring(s) of the heteroaryl group can be oxidized to form N-oxides. The term 

"C-linked heteroary" as used herein means that the heteroaryl group is connected to the core 

molecule by a bond from a C-atom of the heteroaryl ring 

[00681 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 heteroatom 

ring members independently selected from nitrogen (N), sulfur (S) and oxygen (0) and the 

remaining ring membersbeing carbon. In some embodiments, the monocyclic or bicyclic 

aromatic heterocyclic ring is a monocyclic or bicyclic ring comprising I or 2 heteroatom ring 

members independently selected from nitrogen (N), sulfur (S) and oxygen (0). In some 

embodiments, the monocyclic or bicyclic aromatic heterocyclic ring is a 5- to 6-membered 

heteroaryl ring, which is monocyclic and which has ' or 2 heteroatom ring members 

independently selected from nitrogen (N), sulfur (S) and oxygen (0). In some embodiments, the 

monocyclic or bicyclic aromatic heterocyclic ring is a 8- to 10-membered heteroaryl ring, which 
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is bicyclic and which has 1 or 2 heteroatom ring members independently selected from nitrogen, 

sulfur and oxygen.  

[0069] Examples of the heteroaryl group or the monocyclic or bicyclic aromatic heterocyclic 

ring include, but are not limited to, (as numbered from the linkage position assigned priority 1) 

pyridyl (such as 2-pyridyl, 3-pyridyl, or 4-pyridyl), cinnolinyl, pyrazinyl, 2,4-pyrimidinyl, 3,5

pyrimnidinyl, 2,4-imidazolyl, imidazopyridinyl, isoxazolyl, oxazolyl, thiazolyl, isothiazolyl, 

thiadiazolyl (such as 1,2,3-thiadiazolyi, 1.2,4-thiadiazolyl, or 1,3,4-thiadiazolyi), tetrazolyl, 

thienyl (such as thien-2-yl, thien-3-yi), triazinyl, benzothienyl, furyl or furanyl, benzofuryl, 

benzoimidazolyl, indolyl, isoindolyl, indolinyl, oxadiazolyl (such as 1,2,3-oxadiazolyl, 1,2,4

oxadiazolyl, or 1,3,4-oxadiazolyl), phthalazinyl, pyrazinyl, pyridazinyl, pyrrolyl, triazolyl (such 

as 1,2,3-triazolyl, 1,2,4-triazoiyl, or 1,3,4-triazolyl), quinolinyl, isoquinolinyl, pyrazolyl, 

pyrrolopyridinyl (such as 1H-pyrrolo[2,3-b]pyridin-5-yi), pyrazolopyridinyl (such as 1H

pyrazolo[3,4-b]pyridin-5-y), benzoxazolyl (such as benzo[dloxazol-6-yl), pteridinyl, purinyl, 1

oxa-2,3-diazolyl, I-oxa-2,4-diazolyl, I-oxa-2,5-diazolyl, I-oxa-3,4-diazolyl, I-thia-2,3-diazolyl, 

1-thia-2,4-diazolyl, 1-thia-2,5-diazolyl, I-thia-3,4-diazolyl, furazanyl (such as furazan-2-yl, 

furazan-3-yl), benzofurazanyl, benzothiophenyl, benzothiazolyl, benzoxazolyl, quinazolinyl, 

quinoxalinyl, naphthyridinyl, furopyridinyl, benzothiazolyl (such as benzo[dthiazol-6-y), 

indazolyl (such as 1I H-indazol-5-yl) and 5,6,7,8-tetrahydroisoquinoline.  

[00701 The term "heterocyclic" or "heterocycle" or "heterocyclyl" herein refers to a ring selected 

from 3-, 4-, 5-, 6-, 7- 8- 9-, 10-, 11- or 12-membered monocyclic, bicyclic and tricyclic, 

saturated and partially unsaturated rings comprising at least one carbon atoms in addition to at 

least one heteroatom, such as from 1-4 heteroatoms, further such as from 1-3, or further such as I 

or2heteroatoms, selected from nitrogen (N), sulfur (S), oxygen (0), -SO- or -SO 2 -.  

[00711 In some embodiments, a heterocyclyl group is 4-, 5-, 6-. 7- or 8-membered monocyclic 

ring with at least one heteroatomn selected from N0, and S. In some preferred embodiments, a 

heterocyclyl group is a 4-, 5-, 6-, 7- or 8-membered saturated monocyclic ring comprising one 

nitrogen heteroatom. The exemplary heterocyclyl group is azetidinyl, pyrrolidinyl, piperidinyl, 

azepanyl, and azocanyl. In other embodiments, a heterocyclyl group is a 5-, 6-, 7- or 8

membered saturated mnonocyclic ring comprising one nitrogen atom and I additional heteroatomn 

selected from -NH, -0-, -S-, -SO- or -SO 2 -. The exemplary heterocyclyl group is a morpholino, 

morpholinyl or piperzinyl ring. In some embodiments, a heterocyclyl group is a 7- to 12

membered saturated bicyclic ring comprising one nitrogen atom and 0 or I or 2 additional 
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heteroatoms selected from -NI, -0-, -S-, -SO- or -SO2-. In some preferred embodiments, the 

heterocycly group is a bicyclic bridged or spiro- ring.  

[0072] "Heterocycle" herein also refers to a 5- to 7-menbered heterocyclic ring comprising at 

least one heteroatom selected from N, , and S fused with 5-, 6-, and/or 7-membered cycloalkyl, 

carbocyclic aromatic or heteroaromatic ring, provided that the point of attachment is at the 

heterocyclic ring when the heterocyclic ring is 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 heteroatom selected from N, O, and S, provided 

that the point of attachment is at the heterocyclic ring. The ring may be saturated or have at least 

one double bond (i.e. partially unsaturated). The heterocycle maybe substituted with oxo. The 

point of the attachment may be carbon or heteroatomn in the heterocyclic ring. A heterocycle is 

not a heteroary as defined herein.  

[0073I Examples of the heterocycle include, but not limited to, (as numbered from the linkage 

position assigned priority 1) 1-pyrrolidinyl, 2-pyrrolidinyl, 2,4-imidazolidinyl, 2,3-pyrazoidinyl, 

I-piperidinyl, 2-piperidinyl, 3-piperidinyl, 4-piperidinyl, 2,5-piperazinyl, pyranyl, morpholinyl, 

morpholino, 2-morpholinyl, 3-mnorpholinyl, oxiranyl, aziridinyl, thiiranyl, azetidinyl, oxetanyl, 

thietanyl, 1,2-dithietanyl, 1,3-dithietanyl, dihydropyridinyi, 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, diazepinyl, 

thiazepinyl, dihydrothienyl, dihydropyranyl, dihydrofuranyl, tetrahydrofiranyl, 

tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl, 1-oxidotetrahydro-2H-thiopyran-4

yl, 1-pyrrolinyl, 2-pyrrolinyl, 3-pyrrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl, 1,4-dioxanyl, 1,3

dioxolanyl, pyrazolinyl, pyrazolidinyl, dithianyl, dithiolanyl, pyrazolidinyl, imnidazolinyl, 

pyrimidinonyl, 1,1-dioxo-thiomorpholinyl, 3-azabicyco[3.1.0]hexanyl, 3

azabicyclo[4.1.0]heptanyl and azabicyclo[22.2.hexanyl. A substituted heterocycle also includes 

a ring system substituted with one or more oxo moieties, such as piperidinyl N-oxide, 

morpholinyl-N-oxide, 1-oxo-I-thiomorpholinyl and 1,-dioxo-1-thiomnorpholinyl.  

[0074] 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. Enantiorners and 

diastereomers fall within the broader class of stereoisomers. All such possible stereoisomers as 

substantially pure resolved enantiomers, racemic mixtures thereof, as well as mixtures of 

diastereomers are intended to be included. All stereoisomers of the compounds disclosed herein 

aid /or pharmaceutically acceptable salts thereof are intended to be included. Unless specifically 

mentioned otherwise, reference to one isorner applies to any of the possible isomers. Whenever 

the isomeric composition is unspecified, all possible isomers are included.  

[0075] 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 nore than 20%, by weight of any other stereoisomer(s). In some embodiments, the 

term "substantially pure" means that the target stereoisomer contains no more than 10%, for 

example, no more than 5%, such as no more than 1%, by weight of any other stereoisomer(s).  

[0076] When compounds disclosed herein contain olefinic double bonds, unless specified 

otherwise, such double bonds are neant to include both E and Z geometric isomers.  

[00771 When compounds disclosed herein contain a di-substituted cyclohexyl or cyclobutyl 

group, substituents found on cyclohexyl or cyclobutyl ring may adopt cis and trans formations.  

Cis formation means that both substituents are found on the upper side of the 2 substituent 

placements on the ring, while trans would rnean that they were on opposing sides of the ring.  

[0078 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 (hereinafter 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 

involve any number of methods including, for example: reverse-phase and normal phase; size 

exclusion; ion exchange; high, medium and low pressure liquid chromatography methods and 

apparatus; small scale analytical; simulated moving bed ("SMB") and preparative thin or thick 

layer chromatography, as well as techniques of small scale thin layer and flash chromatography.  

One skilled in the art will apply techniques most likely to achieve the desired separation.  

[0079] "Diastereoniers"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 

their 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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crystal]ization. Enantiomers 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 chiral alcohol or Mosher's acid chloride), separating the diastereomers and 

converting (e.g., hydrolyzing) the individual diastereoisomers to the corresponding pure 

enantiomers. Enantiorners can also be separated by use of a chiral HPLC column.  

[0080] A single stereoisomer, e.g., a substantially pure enantiomer, may be obtained by 

resolution of the racemic mixture using a method such as formation of diastereomers using 

optically active resolving agents (Eliel, E. and Wilen, S. Stereochemistry of Organic Conpound.  

New York: John Wiley & Sons, Inc., 1994; Lochnuller, C H, et al. "Chroniatographic 

resolution ofenantiomers: Selective review. " J. Chromatogr., 113(3) (1975):an.283-302).  

Racemic mixtures of chiral compounds of the invention can be separated and isolated by any 

suitable method, including: (1) formation of ionic, diastereomeric salts with chiral compounds 

and separation by fractional crystallization or other methods, (2) fonnation of diastereomneric 

compounds with chiral derivatizing reagents, separation of the diastereomers, and conversion to 

the pure stereoisomners, and (3) separation of the substantially pure or enriched stereoisomers 

directly under chiral conditions. See: aier, Irving W, Ed.Drug Stereochemistry:Analytical 

Methods and Pharmacology. New York: Marcel Dekker, Inc., 1993.  

[0081] "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, irritation, allergic response and the like, and are commensurate 

with a reasonable benefit/risk ratio. A pharmaceuticallyacceptable salt may be prepared in situ 

during 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.  

[00821 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, maybe 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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100831 As defined herein, "a pharmaceutically acceptable salt thereof' include salts of at least 

one compound of Formula (I), and salts of the stereoisomers of the compound of Formula (I), 

such as salts of enantiomers, and /or salts of diastereomers.  

100841 The terms "administration", "administering", "treating" and "treatment" herein, when 

applied to an animal, human, 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 vivo 

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 

(eg., rat, mouse, dog, cat, rabbit) and most preferably a human.  

[0085] The term "effective amount" or "therapeutically effective amount" refers to an amount of 

the active ingredient, such as compound that, when administered to a subject for treating a 

disease, or at least one of the clinical symptoms 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 disease, 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 instancecanbeapparent to those skilled in the art or can be determined by routine 

experiments. In some embodiments, "therapeutically effective amount" is an amount of at least 

one compound and /or at least one stereoisomer thereof, and /or at least one phanaceutically 

acceptable salt thereof disclosed herein effective to "treat" as defined above, a disease 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, a 

disorder or a condition.  

[00861 The term "at least one substituent" disclosed herein includes, for example, from 1 to 5, 

such as from I to 4, further as 1, 2 or 3, substituents, provided that the valence allows such 

substitution. For example, "at least one substituent R15 " disclosed herein includes from I to 4, 

such as from I to 3, further as 1 or 2, substituents selected from the list of R 1 5 as disclosed 

herein.  
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[00871 The pharmaceutical composition comprising the compound disclosed herein can be 

administrated via oral, inhalation, rectal, parenteral or topical administration to a subject in need 

thereof. For oral administration, the pharmaceutical composition may be a regular solid 

formulation such as tablets, powder, granule, capsules and the like, a liquid formulation such as 

water or oil suspension or other liquid formulation such as syrup, solution, suspension or the 

like; for parenteral administration, the pharmaceutical composition may be solution, water 

solution, oil suspension concentrate, lyophilized powder or the like. Preferably, the formulation 

of the pharmaceutical composition is selected from tablet, coated tablet, capsule, suppository, 

nasal spray or injection, more preferablytablet or capsule. The pharmaceutical composition can 

be a single unit administration with an accurate dosage. In addition, the pharmaceutical 

composition may ftnther comprise additional active ingredients.  

[00881 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 polyvinylpyrrolidone (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 talc, calcium stearate, magnesium stearate, 

polyethylene glycol, etc. 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 dye.  

[00891 The term "disease" refers to any disease, discomfort, illness, symptoms or indications, 

and canbe interchangieable with the term "disorder" or "condition".  

100901 Throughout this specification and the claims which follow, unless the context requires 

otherwise, the term "comprise", and variations such as "comprises" and "comprising" are 

intended to specify 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" canbe 

substituted with the term "containing", "including" or sometimes "having".  
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100911 Throughout this specification and the claims which follow, the term "C-m" indicates a 

range which includes the endpoints, wherein nand m are integers and indicate the number of 

carbons. Examples includeCa, C, and the like.  

100921 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 

100931 Compounds disclosed herein, including salts thereof, can be prepared using known 

organic synthesis techniques and can be synthesized according to any of numerous possible 

synthetic routes.  

[0094] 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 materials, the intermediates, or 

products at the temperatures at which the reactions are carried out, e.g., temperatures which can 

range from the solvent's boiling temperature. A given reaction can be carried out in one solvent 

or mixture of solvents.  

100951 The selection of appropriate protecting group, can be readily determined by one skilled in 

the art.  

100961 Reactions can be monitored according to any suitable method known in the art, such as 

NNIR. UV, HPLC, LC-MS andTLC. Compounds can be purified bya variety of methods, 

including HPLC and normal phase silica chromatography.  

[00971 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.  

[00981 The compounds disclosed herein can be prepared by following Scheme I and Scheme IL 

Scheme I 
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NH2  NH2 N2 

N N NHN 

C R-- H 'N------------- H\ R 
O 12 N 3' 
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NH2  R R   

NH 2 N s HO p N-N R4 NH Rz N Aik 14 jO V "N "''~~NH H' lw~ NANI 
N/H - N R N> N 

R NNCoupling Agent N 

1'5  
5 R 6 

A lkyl group 
Halonhalogen; 

[0099] wherein R and R5 are as defined with formula (I).  

[01001 In scheme I, a commercially available aldehyde is reacted with carbohydrazide 1(such as 

firan-2-carbohydrazide) to form formula 2, which is rearranged in the presence of acidic 

condition to give formula 3. Then formula 3 is reacted with 2-halo-2-phenylacetate ester (such as 

methyl 2-bromo-2-phenylaceate) 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 to 

provide a compound of Fornula 6.  

Scheme II 
HN, 

Halo Alk ANH 'N o'N 0' 'OAlk 

AikrN , P OAlk 
kmOH R' O Ak --------- "v 00 

7 8 9 
NH2 

H2N H2Ni 
NN N CN O N 

OAlk Obl 

N 

N N 
OAik 10OAlk 1 10 11 

H2N H2N H2N 

%7 'N\-d ' N > R3  7 N NN N / N -- R I ~k R " Z7----7 i l
,, ~~ Base 

pN -N 
N 

R k~ &\ Coupling Agent R k 

OAlk OH N-FR4 14 
12 13 

[01011 wherein R and R are as defined with formula (I).  
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[01021 In scheme II, a commercially available acid (such as 2-phenylpropanoic 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 

9 is reacted with a commercially available 2-amino-4,6-dichloropyrimidine-5-carbaldehyde to 

afford formula 10, which is reacted with carbohydrazide (such as furan-2-carbohydrazide) 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 sodium 

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 onsidered 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 fromTsingdao Haiyang Chemical Co., Ltd. or Yantai Chemical Co., Ltd.  

of China; all are eluted with petroleum ether (60-90°C)/ethyl 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 Na2 SO4 . iH NIMR 

spectra are recorded on Bruck-400 nuclear magnetic resonance spectrometer withTMS 

(tetramethylsilane) as the internal standard. LC/MS data are recorded by using Agilenti 100 High 

Performance Liquid Chromatography-Ion Trap Mass Spectrometer (LC-MSD Trap) equipped 

with a diode arraydetector (DAD) detected at 214 nm and 254 nm, dan ion trap (ESI source).  

All compound names except the reagents were generated byChemDraw@ version 14.0.  

[0104] In the following examples, the following abbreviations are used: 

AcOl Acetic acid 

ACN Acetonitrile 

Aq   Aqueous 
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Brine Saturated aqueous sodium chloride solution 

Bn Benzyl 

BnBr Benzyl Bromide 

BPO) Benzoyl peroxide 

BSA N,O-Bis(trimethylsilyl)acetamide 

C(2C12 or DCM Dichloromethane 

DMF N,N-Dimethyiformamide 

Dppf 1,1"-bis(diphenylphosphino)ferrocene 

DBU 1,8-diazabicyclo[5.4.0]undec-7-ene 

DIEA or DIPEA NN-diisopropylethylamine 

DMAP 4-NN-dimethylaminopyridine 

DMF N;N-dimethyfonnarnide 

DMSO Dimethyl sulfoxide 

EtOAc Ethyl acetate 

EtOH Ethanol 

Et2 or ether Diethyl ether 

g Gfframs 

h or hr Hour 

HATU 0-(7-Azabenzotriazol-I-yl)-N,N',N'-tetramethyluronium 

hexafluorophosphate 

Hex Hexane 

HCi Hydrochloric acid 

HMDS Hexamethyldisilazane 

HPLC High-performance liquid chromatography 

IPA Isopropyl alcohol 

i-PrOH Isopropyl alcohol 

LCMS Liquid chromatography--mass spectrometry 

mg milligrams 

mL milliliters 

mmol millimole 

MeCN Acetonitrile 

MeOH Methanol 
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Min minutes 

ins or MS Mass spectrum 

Na2SO4 Sodium sulfate 

NBS N-Bromosuccinimide 

PE petroleum ether 

prep preparative 

Rt Retention time 

RT or rt Room temperature 

TBAF Tetra-butyl ammonium fluoride 

TBSCI tert-Butyldimethylsilyl chloride 

TFA Trifluoroacetic acid 
THF tetrahydrofuran 

TLC thin layer chromatography 

[iL microliters 

[0105] Example1:-(5-amino-2-furan-2-y)-7-pyrzolo[4,3-e][1,2,4]triazoo[1,5

c]pyrimidin-7-y)-N-benzyl-2-phenylacetamide 
NH2NH2 NH2 

N"' N N-NH2 _) i)Et3NDMSO H HMDSISSA N N 

C C' CI 2 ) NH2NH+H2p HN H ' O HN N 

0StepA H C StepB N 

0,,0 
HNH NH2 

NH N N--NH HN ,I N Nr 0 ~N t N-N1 NH, <' NAN -N <" ~----N-----
StpO <~ ~- ': Step0 Si. N 4 N Step C NNep EN 

10106] Step A: N'-(6-amino-1iI-prazoo[3,4-d1pyrimidin-4-yl)furan-2-carbohydrazide 

[0107] To a stirred solution of 2-amino-4,6-dichloropyrimidine-5-carbaldehyde (50 g, 0.26 mol) 

and Et3N (28.9 g, 0.28 mol) in 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. NI-NH. 1H20 (14 mL, 0.31 mol) was 

added and the solution was stirred at 70°C for 3h rs. After evaporated under reduced pressure (oil 

pump at 65°C), the residue was added with water (500 ml), scurried and filtered. The cake was 

once more slurried with water (300 mL), filtered and dried to give the product as a yellow solid.  

MS: M/e'260(M+1)I.  
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[0108] Step B: 2-(furan-2-y)-7H-pyrazolo[4,3-e][l2,4]triazolo[1,5-c]pyrimidin-5-amine 

[01091 A solution of N'-(6-amino-H-pyrazolo[3,4-dpyrimidin-4-yl)furan-2-carbohydrazide (17 

g,65 mmol) in BSA (136 mi) andHMDS (160 mL) was heated at 10°C overnight. The 

solution was concentrated at 60 C under reduced pressure. The residue was added with water 

(200 mL) and slurried 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)'.  

[01101 Step C: methyl 2-(5-amino-2-(furan-2-y)-7H-pyrazolo[4.3-e][1,2,4]triazolo[1,5

clpyrinidin-7-yl)-2-phenylacetat 

10111 To a stirred solution of 2-(furan-2-yl)-7H-pyrazolo[4,3-e]1-l,2,4]triazolo[I5-cpyrimidin

5-amine (1.0 g, 4.2 mmol) in DMF (50 mL) was added K2C03 (.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 H20 (50 mL) and extracted with EtOAc (100 

mL x 3). The combined organic layers were washed with brine, dried over Na2SO4, concentrated 

and purified by column chromatography (petroleum ether/EtOAc=2:l~1:3) to give methyl 2-(5

amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5-c]pyrimidin-7-yi)-2-phenylacetate 

(200 mg, 24.5% ) as white solids. MS: M/e 390 (M+1)'.  

10112] Step D: 2-(5-amino-2-(furan-2-yl)-7 H1-pyazolo[4,3-e][1,2,4]triazolo[1,5-c]pyrimidin-7

yl)-2-phenylacetic acid 

[01131 To a stirred mixture of methyl 2-(5-amino-2-(furan-2-y)-7H-pyrazolo[4,3

e][1,2,4]triazolo[1,5-c]pyrimidin-7-l)-2-phenylacetate (200 mg, 0.51 mmol) in MeOH/H20 (3 

mL/1 mL) was added aq. 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 aq. HCi and filtered, the cake was collected, dried to give the target compound (150 mg, 

78.2%) as a white solid. MS: M/e376 (M+1)*.  

10114] Step E: 2-(5-amino-2-(furanA2-y)-7H-pyrazolo[4,3-e][1,2,4]triazoio[1,5-c]primidin-7

yi)-N-benzyl-2-phenyacetamide 

[01151 To a mixture of phenymethanamine (285 mg, 2.66 mmol), 2-(5-amino-2-(furan-2-yl)

7--pyrazolo[4,3-e][1,2,4]triazolo[1,5-c]pyrimidin-7-y)-2-phenylacetic acid (500 mg, 1.33 

minol), DIEA (1.0 g, 7.75 rnmol) in DMF (15 nL) was added HATU (760 mg, 2.0 mmol) at rt 

and the mixture was stirred at rt for 20 Irs. 50 mL of EtOAc was added and the mixture was 

washed with brine (25 mL x'3), dried over Na2SO4 and concentrated. The resulted residue was 

purified by column chromatography eluted with PE/EtOAc (3:1) to give a crude product which 
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was added 20 ml of2-methoxv-2-iethylpropane and stirred for 20 min. The suspension was 

filtered and the filter cake was dried under high vacuum, lyophilized to give the title product 

(375 mg, yield: 61%). 'H NMR (400 MHz, DMSO-d6) 6 8.44 (t, J= 6.0 Hz, I H), 8.20 (s, IH), 

8.15 (s, 211), 7.94 7.87 (in, I H), 7.43 7.36 (m, 2Ff), 7.36 7.29 (m, 31-), 7.29 7.22 (m, 21), 

7.22 -- 7.14 (in, 4H), 6.70 (dd,J:::: 3.6, 2.0 Hz, 1H), 6.44 (s, 1H), 4.29 (d, J=: 5.6 Hz,22H). MS: 

M/e 465 (N+1).  

[01161 Example 1 was separated into two enantiomeric stereoisomers, EXAMPLE 1A (earlier 

peak), and EXAMPLE 1B (later peak) by chiral prep-HPLC. The chiral separation conditions 

are shown below.  

NH2  NH 2 
HN N -N or HN N/ 

tN N 
N N 

Column CHIRAL ART Cellulose-SB 

Column size 2cm x 25 cm 5um 

Injection 0.8 ML 

Mobile phase Hex:EtOH1=70:30 

Flow rate 20ini/min 

Wave length UV 220 nm 

Temperature 25 °C 

Sample solution 2.9mg/ml in DCM:EtOH+1=l:3 

Prep-HPLC equipment BJ-Prep-GilSon-HPLC 

[01171 Example 2:- -(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-cyclohexyl-2-phenylacetamide 

[01181 A mixture of 2-(5-amino-2-(fiiran-2-y)-7H-pyrazolo[4,3-e][1,2,4triazolo[1,5

c]pjrimidin-7-vl)-2-phenylacetic acid (20 mg, 0.05 mrnol), cyclohexanamine (10 mg, 0.10 

mmol). HATU (22 mg, 0.06 mmol) and DIEA (15 mg, 0.12 mmol) in DMF(10 mL) was stirred 

for 4 hours at Ri.The reaction mixture was poured into H2 0 (20 mL) and extracted with EtOAc 

(50 mL x 3). The combined organic layers were washed with brine, dried over Na2SO4, 

concentrated and purified by column chromatography (petroleum 
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etler/EtOAc:I:l-100%oEtOAc) to give the target compound (10 mg, 43.8%).' TH NMR (400 

MHz, DMSO-d6) 6 8.21 (s, 1H), 8.15 (br.s,2H), 7,95 (s, 1H), 7.90 (d, J= 7.9 Hz,1.H), 7.42 

7.30(m,5H), 7.24(d,= 3.4Hz,IH),6.77 -61 (, 1Hl), 6.38 (brs, 1iH), 3.60 (s, iH), 1 75 

1.58 (m, 51), 1.29 1.18 (m, 5H)ppm. MS: M/e 457 (M+1*.  

[01191 Example 3: 2-(5-amino-2-(furan-2-y)-IH-pyazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N,2-diphienvlacetamide 

[01201 To a mixture of aniline (12 mg, 0.13 mmol),2-(5-amino-2-(fran-2-yl)7H-pyrzoo[4,3

e1[1,2,4]triazolo[1,5-c]pyrimidin-7-yl)-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 

stirred at rt for 16 hrs, 5 mL of EtOAc was added and the mixture was washed with NaHCO3(3 

mL x 2), brine (3 mL x 2). dried over Na 2SO4 and concentrated.The resulted residue was 

purified by prcp-TLC (PE/ EtOAc = 1:2) to give the title product (10.0 mg, yield: 30%). ' H 

N[R (400 MHz, DMSO-d6) 6 10.31 (s, I H), 8.20 (s, 1), 8.15 (s, 2), 7.95 (s, 111), 7.58 (d, J=: 

8.0 Hz, 2H), 7.45 - 7.34 (m, 5H), 7.30 (t, J= 8.0 Hz, 2H), 7.25 (d,J= 3.2 Hz, 1H), 7.06 (t, J 

7.2 Hz, IH), 6.79 - 6.70 (mI H), 6.61 (s, IH). MS: M/e 451 (M+).  

101211 Example 4: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-methyl-2-phenylacetamide 

[0122] A mixture of 2-(5-amino-2f-(uran2-lvi)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylacetic acid (30 mg, 0.08 mmol), methanamine hydrochloride (64 mg, 

0.96 mmol), HATU (35 mg, 0.09 mmol) and DIPEA (30 mg, 0.24mmol) in DMF (5 mL) was 

stirred for 4 hours at RT. The reaction mixture was poured into H 20 (20 mL) and extracted with 

EtOAc (50 ml x 3). The combined organic layers were washed with brine, dried over Na2S04, 

concentrated and purified by column chromatography (petroleum ether/EtOAc 

=1:l1-I00%EtOAc) to give the target compound (5 mg, 16.7%). H NMR (400 MHz, DMSO

d68.23 (s,11), 8.18(br.s,2H),7.95(dJ= 0.81Hz, 1H),7.82 (d, J= 4.6HzIfH), 7.43 7.30 

(m,5H),'7.24(d,J=3.3HzIH),6.74(dd,.J=3,3,l L8Hz,iH),6.39(brs,1H),2,64(d,J= 4.5 

Hz, 3H)ppm. MS: M/e'389 (M+1)> 

101231 Example 4 was separated into two enantiomeric stereoisomers, EXAMPLE 4A (earlier 

peak), and EXAMPLE 4B (later peak) by chiral prep-HPLC. The chiral separation conditions 

are shown below.  
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NH2  NH 2 

N N or H N -j"N-N 
N N 

N 

Column Chiraipak IA 

Column size 2cm x 25 cm 5um 

injection 1.5 ML 

Mobile phase Hex:EtOH:::70:30 

Flow rate 20ml/min 

Wave length UV 220 nm 

Temperature 25 °C 

Sample solution 16mg/rnl in EtOH:DCM 

Prep-HPLC equipment Prep-HPLC-04 

101241 Example 5: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-ethyi-2-phenvlacetamide 

[01251 A mixture of 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-y)-2-phenylacetic acid (30 mg, 0.08 mmol), ethanamine (30%, 100 mg, 0.73 

mmol), 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 1H20 (20 ml) and extracted with EtOAc 

(50 mL x 3). The combined organic layers were washed with brine, dried over Na2SO4, 

concentrated and purifiedby column chromatography (petroleum ether/EtOAc 

:::1:1-00%EtOAc) to give the target compound (8.7 mg, 27%).IJ NMR (400 MHz, DMSO

d6) 6 8.20 (s, 11), 8.16 (br.s, 21), 7.99 7.88 (n, 211), 7.39 -- 7.30 (In, 51), 7.22 (dd, J::: 3.4, 

0.7 Hz, JH), 6.72 (dd, J= 3.4,1.8 Hz,I]H), 6.36 (br.s, iH), 3.15 - 3.08 (mn,2H), 0.99 (t,,= 7.2 

Hz, 3H) ppm. MS: M/e 403 (M+1).  

10126] Example 6: 2-(5-amino-2-(furan-2-yl)-7H -pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-(2-nethoxybenzyl)-2-phenvlacetamide 

[01271 To a mixture of (2-methoxyphenyl)methananine (20 mg, 0.15 mmol), 2-(5-amino-2

(furan-2-yi)-7H-pyrazolo[4,3-e][1.2,4]triazolo[1,5-c]pyrimidin-7-y)-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) 
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at rt 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 Na2SO4 and concentrated. The resulted residue was 

purified byprep-TLC (PE/ EtOAc = 1:2) to give the title product (25.0 mg, yield: 49%). IH 

NMR (400 MHz, DMSO-cd6) 6 8.27 (t, J:= 6.0 Hz, 111), 8.24 (s, 1H), 8.19 (s, 21), 7.94 (s, 1H), 

7.43 7.30 (m, 5H), 7.24 - 7.16 (n, 211), 7.14 (d, J:= 7.2 z, 1H), 6.93 (d, J=: 8.0 lz, 1 H), 

6.86 (t, J 7.2 Hz, IH), 6.72 (dd, J=: 3.2, 1.6 Hz, 1H), 6.46 (s, 114), 4.27 (d, J 6.0 Hz, 214), 

3.73 (s, 3H). MS: M/e 495 (M+1) 

10128] Example 7: 2-(5-amino-2-(furan-2-yl)-7-ipyrazolo[4,3-e[1,2,4]triazolo[1,5

cIpyrimidin-7-yl)-N-(2-luorobenzyl)-2-phenylacetamide 

[0129] A mixtureof2-(5-amino-2-(furan-2-y)-7H-pyrazoo[4,3-e][1,2,4]triazoo[1,5

c]pyrimidin-7-yl)-2-phenylacetic acid (50 mg, 0.13 mmol), (2-fluorophenyl)methanamine (20 

mg, 0.15 mmol), HATU (55mg, 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 1-120 (20 nL) and extracted 

with EtOAc (50 niL x 3). The combined organic layers were washed with brine, dried over 

NaSO4, concentrated and purified by column chromatography (petroleum ether/EtOAc 

:1:1-00%EtOAc) to give the target compound (40 mg, 63.8%.).'1 NMR (400 MHz, DMSO

d6) 6 8.48 (tJ:::: 5.9 Hz, 1 H), 8.23 (s, 1 H), 8.19 (br.s, 2H), 7.93 (dd, J= 1.7, 0.8 Hz, 1H), 7.42 

7.24 (n, 71-), 7.23 (dd, J= 3.4, 0.8 Hz, 1H), 7.17 7.10(in,21),6.72(dd,J=: 3.4,1.8Hz, 14), 

6.47 (br.s, 1H), 4.35 (d. J= 5.8 Hz, 2H)ppm. MS: M/e 483 (M+I*j.  

101301 Example 8: 2-(5-amino-2-(furan-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenyl-N-(2-(trifluoroinethoxy)benzyl)acetainide 

[01311 To a mixture of (2-(trifluoromethoxy)phenyil)methanamine (25 mg, 0.13 mnmol), 2-(5

amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1.2,4]triazoio[1,5-c]pyrimidin-7-yl)-2-phenylacetic 

acid (40 mg, 0.11 mmol), DIPEA (70 mg, 0.54 mmol) in DMF (2 mL) was added HATU (50 mg.  

0.13 nmol) at rt and the mixture was stirred at rt for 16 hrs. 10 mnL of EtOAc EA was added and 

the mixture was washed with brine (5 ml x 3), dried over Na2SO 4 and concentrated. The resulted 

residue was purified by prep-TLC (PE/ EtOAc = 1:1) to give the title product (28.0 mg, yield: 

48%). '4 HNMR (400 MHz, DMSO-d6) 6 8.49 (t, J= 6.0 Hz, 1H), 8.24 (s, 1 H), 8.20 (s, 2H), 7.94 

(dd, J=: 2.0, 0.8 H z, 1H), 7.44 7.29 (n, 91), 7.23 (dd, J= 3.6, 0.8 H z, 11), 6.72 (dd, J= 3.6, 

1.6 lz, 11), 6.49 (s, 11), 4.37 (d,,J= 6.0 Hz, 211). MS: M/e 549 (M+1)*.  

[01321 Example 9: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4.3-e][1,2,4]triazolo[1,5

clpyrinidin-7-yl)-2-phenyl-N-((S)-I-phenylethyl)acetamide 
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10133] A mixture of (S)--phenylethan- I-amine (25.8 mg, 0.21 mmol), 2-(5-amino-2-(furan-2 

yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5-c]pyrimidin-7-yl)-2-phenyiacetic acid (80 ing, 0.21 

mmol), HATU (87.8mg,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 Na2S04 and 

concentrated under reduced pressure. The residue was purified byprep-TLC (EtOAc: 100%) to 

afford the title compound (60 mg, yield: 597%).'H NMR (400 MHz, DMSO-d6) 68.58- 8.49 

(n, 1), 8.26 8.13 (n, 21-), 7.98 7.90 (m, 11-1), 7.42 7.18 (in, 111), 6.77 6.70 (m, 11-), 

6.51 -6.42 (m, 1H), 5.07 4.89 (n, 1H), 1.42 1.30 (m, 3H)ppm. MS: /e 479 (M+1)*.  

[0134] Example 10:2-(5-amino-2-(furan-2-yl-7H-pyrazolo[4,3-e][1,2,4]triazolo[i,5

c]pyrimidin-7-l)-2-phenyl-N-((R)-1-phenylethyl)acetamide 

[01351 A mixture of (R)-1-phenylethan-1-amine (25.8 mg, 0.21 mmol), 2-(5-amino--(furan-2

yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5-c]pyrimidin-7-V)-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 Na2SO4 and 

concentrated under reduced pressure. The residue was purified by prep-TLC (EtOAc: 100%) to 

afford the title compound (32 mg, yield: 31.8%). 1 H NMR (400 NHz, DMSO-d6) 6 8.59-- 8.52 

(m, iH), 8.29 -- 8.16 (m, 2H), 7.95 (s, iH), 7.44 7.16 (in, IH), 6.73 (s, IH), 6.53 -- 6.44 (m, 

1-), 5.09 - 4.89 (m, 1H), 1.44 --1.29 (n, 3)ppm. MS: M/e 479 (M+N).  

101361 Example 11: 2-(5-amino-2-(fran-2-yli)-7--pyrazolo[4,3-e]1,2,4]triazolo[1,5

c]pjyrimidin-7-yl)-2-phenyl-N-(tetrahydro-2H-pyran-4-yl)acetamide 

[01371 To a mixture of tetrahydro-2H-pyran-4-amine (20 mg, 0.20 mmol), 2-(5-amino-2-(furan

2-yl)-7H-pyTazolo[4,3-e][1,2,4]triazolo[1,5-c]pyrimidin-7-y)--phenylacetic acid (40 mg, 0.11 

mnmol), DIEA (70 mg, 0.54 miol) in DMF (2 mL) was added HATU (55 rg, 0.14 mnmoil) at rt 

and the mixture was stirred at rt for 16 hrs, 10 mL of EtOAc was added and the mixture was 

washed with brine (5 mL x 3), dried over Na2SO4 and concentrated.The resulted residue was 

purified byprep-TLC (PE/ EtOAc = 1:2) to give the title product (26.0 mg, yield: 52%). 'I 

NNR (400 MHz, DNSO-d6) 6 8.16 (s, I H), 8.13 (s, I H), 8.05 (d, J:::: 7.6 Hz, )7.92 (s, 11), 

7.38 7.25 (n, 5H), 7.21 (d,J:::: 3.6 Hz, I H), 6.70 (dd, J::::3.2, 1.6 Hz, 11), 6.35 (s, I H), 3.85 

3.65 (,n 2H), 3.29 -- 3.24 (m, 2H), 1.73 -- 1.59 (m, 2H), 1.46 - 1.29 (m. 2H). MS: M/e 459 
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[0138] Example 12: 2-(5-amnino-2-(furan-2-yl)-71H-pyrazolo[4,3-e][1,2,4]triazolo[,5

c]pyrimidin-7-yl)-N-cyclopentyl-2-phenylacetamide 

[0139] A mixtureof2-(5-amino-2-furan-2-l)-7H-pyazoo[4,3-][1,2,triazoo[1,5~ 

c]pyrimidin-7-yl)-2-phenyacetic acid (50 mg, 0.13 mmol), cyclopentanamine (13 mg, 0.15 

minol), HATUI (55mg, 0.15 mrol) and DIPEA (39 mg, 0.39 mrol) in DMF (10 mL) was stirred 

for 4 hours at RT. The reaction mixture was poured into H20 (20 mL) and extracted with EtOAc 

(50 mL x 3). The combined organic layers were washed withbrine, dried over Na2SO 4 , 

concentrated and purified by column chromatography (petroleum ether/EtOAc 

=i:-i00%EtOAc) to give the target compound (24.5 mg, 42.6%).'H NMR (400 MHz, DNISO

d6) 6 8.17 (s, 1H). 8.14 (brs 7.74 (dJ= .9 Hz, 1H), 7.48 - 7.30 (i, 6H 7.26 - 7.21 (i, 

1H), 6.64 (br.s, 1H), 6.58 (s, IH), 4.31 - 4.09 (m I1H), 2.12 -- 1.83 (m, 2H), 1.77- 1.48 (in, 5H), 

1.47 - 1.38 (m, H)ppm. MS: /e 443 (M+1)*.  

[0140] Example 13: 2-(5-aniino-2-(furan-2-y)-71-1-pyrazolo[4,3-e[1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenyl-N-(1,2,3,4-tetrahydronaphthalen-1-y)acetamide 

[01411 To a mixture of 1,2,3,4-tetrahydronaphthalen-I-anine (20 rg, 0.14 imol), 2-(5-amino

2-(ftiran-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5-c]pyrimidin-7-yl)-2-phenyilacetic acid (40 

mg, 0.11 mmol), DIEA (70 mg, 0.54 nuol) in DMF (2 ml) was added HATU (50 mg, 0.13 

mnmol) at rt and the mixture was stirred at rt for 16 hrs. 10 mL. of EtOAc was added and the 

mixture was washed with brine (5 mL x 3), dried over Na2SO4 and concentrated. The resulted 

residue was purified byprep-TLC (PE/!EtOAc = 1:2) to give the title product (41.0 mg, yield: 

74%). ' H NMR (400 MHz, DMSO-d6) 6 8.39 (dd, J:= 8.4, 5.6 Hz, 1-1), 8.29 8.10 (in, 3H), 

7.95 (s, IH), 7.46 (d, J= 6.8 Hz, 1H), 7.43 - 7.31 (m, 44), 7.30 - 7.14 (ni, 2H), 7.14 - 7.00 (i, 

3H), 6.74 (s1, H), 6.46 (d, J= 13.6 Hz. IH), 5.10 - 4.95 (mI H), 2.77 - 2.60 (m, 2H) 1.97 

1.57 (m, 4H). MS: 5/e 505 (M+1).  

[0142] Example 14: 2-(5-amnino-2-(furan-2-yl)-71-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-(2,3-dihydro-1H-inden-1-yi)-2-phenylacetamide 

[01431 To a mixture of 2,3-dihydro-1H-inden-1-amine (20 mg, 0.15 mmol), 2-(5-amino-2

(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5-cjpyrimidin-7-yl)-2-phenylacetic acid (40 mg, 

0.11 imol), DIEA (70 rg, 0.54 mnol) in DMF (2 ml) was added HATU (52mg, 0.14 mol) 

at rt and the mixture was stirred at rt for 16 brs. 10 mL of EtOAc EA was added and the mixture 

was washed with brine (5 mL x 3) dried over Na2SO4 and concentrated. The resulted residue 

was purified byprep-TLC (PE/ EtOAc = 1:1) togive the title product (33.0 mg, yield: 61%). 'H 
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NMR (400 MHz, DNSO-d6) 6 8.43 (t, J:::: 7.6 H z, 11), 8.30 8.03 (in, 311), 7.95 (s, 1H), 7.47 

(d,J=7.2Hz, 1H), 7.44- 7.31 (i,4H), 7.29- 7.06(m, 5H),6.81 -6.68 (m, IH), 6.46 (d,1I= 

9.6 Hz, I H), 5,36 (qJ= 8.0 Hz, I H),2.91 -275 (m, 2H), 2.43 -2.31 (i, JH), 1.89- 1,71 (m, 

11-). MS: N/e 491 (NI-1-).  

[0144] Example 15: 2-(5-aino-2-(firan-2-y)-7H-pyrazolo[4,3-e[1,2,4]triazolo[1,5

c]pyriiidin-7-y)-N-((R)-chroman-4-yi)-2-phiienvlacetaiide 

[01451 To a mixture of (R)-chroman-4-amine hydrochloride (20 mg, 0.13 mmol), 2-(5-amino-2

(firan-2-yI)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5-c]pyrimidin-7-yi)-2-phenylacetic acid (40 ing, 

0.11 mmol). DIEA (70 mg, 0.54 mmol) in DMF (2 mL) was added HATU (50 ing, 0.13 mmol) 

at rtand the mixture was stirred at rt for 16 hrs. 15I mL of EtOAc was added and the mixture was 

washed with brine (5 mL x 3), dried over Na2SO4 and concentrated. The resulted residue was 

purified by prep-TLC (PE/EtOAc = 1:1) to give the title product (13.0 ing, yield: 23%). 'H 

NNR (400 MHz, DMSO-d6) 6 8.64 8.50 (in, I H), 8.27 -- 8.07 (, 2H), 7.95 (s, 111), 7.48 

7.42 (m, 1H), 7.41 - 7.20 (i, 5H), 7.18 - 6,98 (m, 2H), 6.93 - 6.76 (m, iH), 6.76 - 6.69 (in, 

2H), 6.45 (d,J= 14.4 Hz, iH), 5.15 - 5.01 (m, 1H), 4.27 -4.00 (in, 2H), 2.09 - 1.90 (n,2H).  

MS: M/e 507 (I-1-).  

[0146] Example 16:2-(5-ainino-2-(furan-2-yl)-7H -pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrinidin-7-yl)-N-((S)-chroian-4-yl)-2-.phenvlacetaimide 

[01471 To a mixture of (S)-chroman-4-amine hydrochloride (20 mg, 0.13 minol), 2-(5-amino-2

(furan-.2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5-cjpyrinidin-7-yl)-2-phenylacetic acid (40 mg, 

0.11 mmol), DIEA (70 ing, 0.54 mmol) in DMF (2 mL) was added HATU (50 mg, 0.13 mmol) 

at rt and the mixture was stirred at rt for 16 hrs. 15 mL of EtOAc was added and the mixture was 

washed with brine (5 mL x'3). dried over Na2SO 4 and concentrated. The resulted residue was 

purified by prep-TLC (PE/ EtOAc EA = 1:1) to give the title product (25.0 mg,yield: 45%). 'H 

NMR (400 MIz, DNSO-d6) 6 8.56 (dd,, = 13.2, 8.4 Iz, 111), 8.29- 8.05 (in, 31) 7.95 (s, 11), 

7.49 - 7,42 (m, JH), 7.42 - 7.21 (m,5H), 7.17 - 6.98 (in, 2H), 6.91 - 6.76 (i, IH), 6.75 - 6.68 

(m, 2H), 6.45 (d, J= 14.4 Hz, IH), 5.18 5.01 (m, 1H), 4.26 -4.03 (m, 2H), 2.12 - 1.90 (in, 

21-). MS: NI/e 507 (NII-1).  

[0148] Example 17: 2-(5-amino-2-(furan-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyriiidin-7-yl)-N-.phenethyl.2-phenylacetaimide 

[01491 To a mixture of 2-phenylethan-i-amine (160 mg, 1.32 mmol), 2-(5-amino-2-(furan-2-y)

7H-pyrazolo[4,3-e]i1,2,4]triazolo[1,5-c]pyrinidin-7-yl)-2-phenylacetic acid (450 mg, 1.2 
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rnmol), DIEA (650 mg, 5.0 mnnol) in DIF (8 nL) was added HATU (550 mg, 1.4 mmoil) at rt 

and the mixture was stirred at rt for 16 hrs. The mixture was poured into 30 ml of H2O. A white 

solid precipitated and which was filtered. The solid was washed with H20, dried under high 

vacuum and purified by column chromatograph to give the title product (385.0 ng, yield: 67%).  

'H N[MR (400 MHz, DMSO-d6) 6 8.34 -8.06 (in, 31), 7.99-- 7.89 (i,2H), 7.39 -- 7.31 (i, 51-), 

7.27 --7.19 (in, 3H), 7.18 7.10 (m, 3H), 6.74 (dd, J::::3.6, 2.0 Hz, 111), 6.38 (s, 1 H), 3.42 -- 3.34 

(m, 2H), 2.71 (t,. J= 7.2 Hz, 2H). MS: M/e 479 (M+11).  

101501 Example 17 was separated into two enantiomeric stereoisomers, EXAMPLE 17A 

(earlier peak), and EXAMPLE 17B (later peak) by chiral prep-HPLC. The chiral separation 

conditions are shown below.  

H N NH2 H NH 2 

H N N-N H N-N 0 
N xO 

or 

Column Chiralpak IF 

Column size 2cm x 25 cm, 5um 

Injection IML 

Mobile phase I-lex:EtOl=50:50 

Flow rate 15mg/min 

Wave length UV 220 ni 

Temperature 250C 

Sample solution 38ing/m in EtOH:DCM=:1:1 

Prep-HPLC equipment Prep-HPLC-04 

[01511 Example 18: 2-(5-ainino-2-(furan-2-yl)-7H-pyrazolo[4,3-e[1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-((6-(1-hydroxycyclobutyil)pyridin-2-yl)methyl)-2-phenyilacetamide 
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F- -0 0 
~Br iOH o- 

S Sto A N Step B Step C 

NH2 

HO N N N--N 

------- O N 

Step StepE H2N 
Step F 

0 HO 
ZN H NH 2  H NH2 

Ny N N-N NyO NAN-N 

yN Step G( N 

[01521 Step A: 1-(pyridin-2-y)cyciobutan-1-ol 

101531 To a stirred solution of 2-bromopyridine (5.0 g 31.6 inmol) inTfHF (60 mL) was added a 

solution of n-BuLi (2.4 M, 16 mL) in drops at -78 °C under N2. After stirring for 20 min, a 

solution of cyclobutanone in THF (10 mL) was added at -78 °C. After 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 NH4Cl. extracted with EtOAc (50 mL x 2). The 

combined extract was washed with brine (50 mL x 3), dried over Na2S04 and concentrated. The 

resulted residue was purified by column chromatography to give the title product (3.5 g, 74%) as 

a light yellow oil. MS: M/e 150 (M+1).  

101541 Step B: 1-(pyridin-2-y)cyclobutyl acetate 

101551 To a mixture of 1-(pyridini-2--vl)cyclobutan--oi (3.5 g,23.5 imnol) and Et3N (6.0 g, 59.4 

mmoi) in CH-C12 (50 mL) was added DMAP (550 mg, 4.5 mmoil) and followed by AcC1 (2.2 g, 

28.2 mmol) in drops at 0 °C. The resulted mixture was stirred at rt for 16 hrs. The mixture was 

washed with brine (30 mL x 3), dried over Na2SO4 and concentrated. The resulted residue was 

purified by column chromatography to give the title product (1.2 g,27%) as a light yellow oil.  

MS: M/e 192 (M+1)*.  

[01561 Step C: 2-(1-acetoxycyclobutyl)pyridine 1-oxide 

101571 To a stirred solution of I-(pyridin-2-yl)cyclobutyl acetate (1.2,g, 6.3 nmol) in CH2Cl2 

(20 mL) was added solid m-CPBA (1.6 g, 9.3 mmnol) in portions at 0 °C. The resulted mixture 
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was stirred at rt for 16 hrs. The mixture was diluted with C-12C2 (30 iL), washed with aqueous 

solution of NaHCO3 (10 mL x 3), brine (10 mL x 2), dried over Na2S04 and concentrated to give 

the title product (2.1 g, crude) as a light yellow oil. MS: M/e 208 (M+1i).  

101581 Step D: 1-(6-cyanopyridin-2-yl)cvclobutyi acetate 

[0159] To a mixture of2-(-acetoxycyclobutyl)pyridine 1-oxide (1.7 g, 8.2 rnmol) and Et3N (3.0 

g, 30 rnmol) in MeCN (20 rnl) was added dimethylcarbamic chloride (1.7 g, 16.4 mmol) and 

followed by TMSCN (1.6 g, 16.4 mmol) at rt 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 mL x 3), dried 

over Na2SO. and concentrated. The resulted residue was purified by column chromatography to 

vthe title pout(420 nw I ~~ o".±.Me~ 
givethetite podut (20 g, 24) s a light yel low oil. MS: M/ 217 (M+ 1).  

[01601 Step E: 1-(6-(aminomethyl)pyridin-2-yl)cyclobutyi acetate 

[01611 A mixture of 1-(6-cyanopyridin-2-yl)cyclobutyi acetate (420 mg, 1.94 mmol) and Ranney 

Ni (500 ng) in NH2/MeOH (1I M, 20 mL) was stirred under H2 at rt for'24 hrs. The mixture was 

filtered and the filtrate was concentrated to give the title product (430 mg, crude) as a light 

yellow oil. MS: M/e 221 (M+I)`.  

101621 Step F: 1-(6-((2-(5-amino-2-(furan-2-yli)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenvlacetamido)rnethyl)pyridin-2-yl)cyclobutvl acetate 

101631 To a mixture of 1-(6-(aminonethyl)pyridin-2-yl)cyclobLutyl acetate (430 mg, 1.95 mmoil), 

2-(5-amino-2-(ftiran-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5-c]pyTimidin-7-yi)-2

phenylacetic acid (500 mg, 1.33 mmol), DIEA (950 mg, 7.3 mmol) in DMF (10 mL) was added 

HATU (600 mg, 1.58 mmol) at rt and the mixture was stirred at rt for 16 hrs.The mixture was 

poured into 30 mL Of H20 and stirred. A white solid precipitated and which was filtered. The 

filter cake was washed with H20 (20 mL x 2), dried in air to give the title product (245 mg, 

yield: 32%) as a colorless oil. MS: M/e 578 (M+i).  

10164] Step C: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e],[1;2,4]triazolo[1,5-c]pyrimidin-7

yl)-N-((6-(1-hydroxycyclobutyl)pyidin-2-yl)methyl)-2-phenylacetamide 

[01651 To a stirred solution of 1-(6-((2-(5-amino-2-(furan-2-y)-7H-pyrazolo[4,3

e][1,2,4ltriazolo[1,5-c]pyrimidin-7-yl)-2-phenylacetamido)methyl)pyridin-2-yl)cyclobuty 

acetate (245 mg, 0.42 rmol) in MeOH (5 mL)was added an aqueous solution of NaOH (2 M,3 

mL) 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 mL x 3). The combined extracts were 

washed with brine (20 mL x 2), dried over Na2SO4 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%). 1H NMR (400 MHz, DMSO-d6) 6 8.45 (t, J= 5.6 Hz, IH), 8,34 - 8.09 (m, 3H), 7.95 

(s,I H), 7.71 (t, J= 7.6 Hz, I H), 7.53 - 7.44 (m,2H), 7,44 - 7.31 (m, 4H), 7.25 (d, J= 3.2 Hz, 

11), 7.18 (d, J= 7.6 Hz, 11-), 6.77 6.69 (m, 1H), 6.53 (s, 11-1), 5.66 (s, 1-), 4.56 4.40 (in, 

21),2.47 2.35 (m, 21),2.21 --2.06 (in, 21), 1.86 1.60 (In, 211). NS: NI/e 536 (M-1.  

[0166] Example 18 was separated into two enantiomeric stereoisomers, EXAMPLE 18A 

(earlier peak), and EXAMPLE 18B (later peak) by chiral prep-HPLC. The chiral separation 

conditions are shown below.  

HO HO 

N H NH 2  -N H NH 2 

-AN 0 N or N ON -N 
tH N N N H N-

N N 

Column chiralpak AS-iH 

Column size 2cm x 25 cm, 5um 

Injection 3.0 mL 

Mobile phase -Hex:EtOH=50:50 

Flow rate 16n/minin 

Wave length UV 220 un 

Temperature 25°C 

Sample solution 8.3mg/ml in EtOH 

Prep-HPLC equipment BJ-Prep-Gilson-HPLC 

[0167] Example 19:2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][I,2,4]triazolo[i,5

c]pyrimidin-7-yl)-2-phenylacetamide 

101681 A mixture of 2-(5-amino-2-(ftiran-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylacetic acid (100 mg, 0.27 mmol), NH3/MeOH(4 N,5mL,20mmol), 

HATU (110 mg, 0.29 nmol) and DIPEA (100 mg, 0.78 mnol) in DMF (10 niL) was stirred for 4 

hours aRT. The reaction mixture was poured into H2O200 mnL) and extracted with EtOAc (50 

niL x 3).The combined organic layers were washed with brine, dried over Na2SO4, concentrated 

and purified by column chromatography (petroleum ether/EtOAc' 1:100%EtOAc) to give the 

target compound (37 mg, 36.6%). 1H NMR (400 MHz, DMSO-d6) 6 8.21 (s, iH), 8.18 (br.s, 
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11), 7.96 (s,11), 7.54 (s, I H), 7.47--7.31 (i, 5H), 7.24 (d,J:::: 3.2 H z, 1), 6.74 (br.s, 21), 

6.36 (s, IH)ppm, MS: M/e 375 (M+i)].  

[0169] Example 20' -(5-ainino-2-(firan-2-yl)-7H-pyrazolo[4,3-e][J,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-(2,3-dihydrobenzofuran-3-l)-2-phenylacetaiide 

[0170] To a mixture of' 23-dibydrobeizofuran-3-amiie (20 mg, 0.15mmol),2-5-amino-2

(furan-2-vi)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5-c]pyrimiidin-7-yl)-2-phenylacetic acid (40 ig, 

0.11 mmol), DIEA (70 mg, 0.54 mmol) in DMF'(1 mL) was added HATU (50 mg, 0.13 mmol) 

at rt and the mixture was stirred at rt for 16 hrs. 10 mL of EtOAc was added and the mixture was 

washed with brine (5 mL x 3), dried over Na2SO4 and concentrated.The resulted residue was 

purified by prep-TLC (PE/ EtOAc = 1:1) to give the title product (25.0 ig, yield: 46%). H 

NMR (400 MHz, DMSO-d6) 6 8.79 (dd, J= 33.2, 7.2 Hz, 1H), 8.35 -- 8.03 (m, 3H), 7.95 (sI, H), 

7.42 - 7.29 (m, 5H), 7.28 - 7.14 (m 2H), 6.94 -- 6.84 (m, IH), 6.81 (d. J= 8.0 Hz, IH), 6.73 (dd,.  

3.2), 2.0 H z, 11), 6.43 (d, J= 9.2 Hz, 1H), 5.66 5.55 (in, 1H), 4.75 4.59 (In, 1), 4.30

4.15 (n, 1H). MS: M/e 493 (M+I)'.  

[01711 Example 21: 2-(5-ainino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

cipyrinidin-7-yl)-N-(2-methoxybenzyl)pentanamnide 
NH 2  / H2N H 2 

N O- K2COI/DMF N N - NaOHEtOH H0 
0 N-------- % ~ N~ 

-N N N HN Step A N Step B N 

SteO C HN oN N--N 

N N 

[0172] Step A: ethyl 2 -(5 -ainio-2-(furani-2-yl)-7H--pyrazolo[4,3-e][1,2/-,4]triazolo[1,5

c]pyrimnidin-7-yl)pentanoate 

[0173] A mnixtur-eof 2 -(fura in-2.-yl)-7H-pyra- zolo[4,3-e][1,2,4]triazolo[1,5-c":pyrimnidi-n-5-ai.n-e 

(2, g, 8.3 mmol), ethyl 2-bromopentanoate (2.1 g, 9.9 mmol) and K2,CO3 (23g66mol) in 

DMIF (50 mL) was stirred at rt overnight. The solution was added with water (30 mL), extracted 

with ethyl acetate (50 mrL.) and washed with brinie (50 mLd,). The organic layer was dried over 

Na2,SO4, concentrated and purified by column chromatography (PE:EtOAc =4:1 to 2: 1) to get 
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ethyl 2-(5-amiuo-2-(fiirau-2-yi)-7H-pyrazolo[4,3-e][1,2,4triazolo[1,5-c]pyrimidi-7

yl)pentanoate (600 mg,20%). MS: M/e 370 (M+1) 

[01741 Step B: 2-(5-amino-2-(ftran-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5-c]pyrimidin-7

yl)pentanoic acid 

[01751 NaOI solution (324 mg, in 2 ml of water) was added to a solution of ethyl 25-amino

2-(furan-2-vl)7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5-c]pyrimidin-7-vl)pentanoate (600 mg, 1.6 

mmol) in ethanol (10 mL). The reaction mixture was stirred at it for 3 hrs. The solution was 

concentrated, added with water (10 mL) and acidified with IN HC solution to p:=5.The 

precipitated solid was filtered and dried to get the desired product as a white solid (475 mg, 

86%). MS: M/e 342 (M+1).  

[01761 Step C: z-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][,2,4]triazolo[1,5-c]pyrimidin-7

yl)-N-(z-methoxybenzyl)pentanamide 

[01771 A mixture of 2-(5-amiuo-2-(fiiran-2-y)-7H-pyrazolo[4,3-e][1,2,4triazolo[1,5

c]pyrimidin-7-y)pentanoic acid (50 mg, 0.15 mmol), (2-methoxy phenyl) methanamine (24 rg, 

0.18 mmol), HATU (69 mg, 0.18 mmol) and DIEA (39 mg, 0.3 mmol) in DMF (5 mL) was 

stirred at rt 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 andpurified 

by column chromatography (PE: EtOAc =1:1) to get the desired product (45 mg, 67%). 1 NMR 

(400 MHz, DMSO-d6) 6 8.30 (s, iH), 8.15 (br.s, 2H), 7.95 (s,1H), 7.88 (t, J=4.0 Hzi H), 7.25

7.10 (m, 311), 6.95-6.74 (in, 311), 5.25 (dd, J=12.01-z, 4.0 Hz, 11-), 4.28-4.15 (m, 21-1), 3.75 (s, 

3H), 2.35-2.14 (m, 2H),1.19-1.11 (m, 2), 0.86 (t, J:8.0 Hz, 31-1) ppm. MS: M/e 461 (M-+1).  

[01781 Example 22: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenyl-N-(3-(trifluoromethyl)benzyl)acetamide 

[01791 A mixture of 245-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimnidin-7-yl)-2-phenylacetic acid (50 mg, 0.13 mnol), (3

(trifluoromethyil)phenyl)methanamine (25.5 mg, 0.13 miol), HATU (56 mg, 0.14mmol)and 

DIEA (0.5 mL) in DMF (10 mL) was stirred at RT overnight. The reaction mixture was poured 

into water (20 mL) and the solid was precipitated from the system.The solid was filtered and 

purified byprep-TLC to afford the title compound (15 rg, yield: 21.7%). ' 1H NMR (400 MHz, 

DNSO-d6) 68.65 --8.52 (, I H), 8.24 (s, 1 ), 8.19 (br.s, 11), 7.98 --7.88 (in, 1), 7.64 7.50 

(m, 4H). 7.46 - 7.33 (m, 5H), 7.25 (d, J= 4 Hz, IH), 6.78- 6.71(i,16.50 (s, 1H), 4.43 (d. J 

8.0 Hz, 2H)ppm. MS: M/e 533 (M+1)*.  
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[0180] Example 23: 2-(5-amino-2-(furan-2-)-7[H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-3-methylbenzyl)-2-phenyiacetamide 

[01811 A mixtureof2-(5-amino-2-(furan-2-l)-7H-pyazol[4,3-e][1,2,4]triazoic[1,5~ 

c]pyrimidin-7-yl)-2-phenylacetic acid (50 mg, 0.13 mmol), m-tolylmethanamine (16 mg, 0.13 

mmiol), H ATUI (56 ig, 0.14 imol) and DIEA (0.5 rnL) in DMF (10 mL)was stirred at RT 

overnight. The reaction mixture was poured 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 (5 

mg, yield: 8%. NMR (400 MHz, DMSO-d6) 68.51- 8.40 (m, 1H), 8.24 (s, 11), 8.18 (br.s, 

211), 7.98 7.91 (m, 11), 7.48 7.41 (i, 2H), 7.41 7.32 (in, 311), 7.27 7.23 (m, 111), 7.21 

7.14(m, 1H),7.07 -6.98 (n,3H),6.77 -6.71 (in, 1H), 6.48(s, iH),4.30(t,J=5.2 Hz, 2H), 

2.25 (s, 3H)ppm. MS: We 479 (M+1)'.  

[01821 Example 24: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyriiidin-7-yl)-2-phenyl-N-(4-(trifluoromethoxy)benzyl)acetamide 

[01831 A mixture of 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pjyrimidin-7-vl)-2-phenylacetic acid (50 mg, 0.13 mmol), (4

(trifluoromethoxy)phenyl)methanamine (29 mg, 0.15 mmol), HATU (55 mg, 0.15 mmol) and 

DIPEA (50 ng, 0.39 mol) in DMF (10 nL) was stirred for 4 hours at RT. The reaction mixture 

was poured into H20 (20 mL) and extracted with EtOAc (50 niL x 3). The combined organic 

layers were washed with brine, dried over Na2S04, concentrated and purified by column 

chromatography (petroleum ether/EtOAc ::::~1:-00%EtOAc) to give target compound (39.3 mg, 

55.2%). 'H NMR (400 MHz, DMS0-d6) 6 8.55 (s, 11-), 8.24 (s, 11- , 8.20 (br.s, 211), 7.95 (s, 

IH), 7.47 - 7.27 (m, 9H), 7.24 (d, J= 3.2 Hz, IH), 6.74 (br.s, I H), 6.48 (s, IH), 4.45 - 4.27 (i, 

2H)ppm. MS: M/e 549(M+.1) 

[01841 Example 25: 2-(5-amino-2-(furan-2-yl)-7H-prazolo[4,3-e][,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-(4-mnethylbenzvl)-2-phenylacetamnide 

[01851 A mixtureof2-(5-amino-2-(furan-2-l)-7H-pyazol[4,3-e][1,2,4]triazoio[1,5~ 

c]pyrimidin-7-yl)-2-phenylacetic acid (50 mg, 0.13 mmol), p-tolylmethanamine (19 mg, 0.15 

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 H20 (20 mnL) and extracted with EtOAc 

(50 mL x 3). The combined organic layers were washed with brine, dried over Na 2SO 4, 

concentrated and purified by column chromatography (petroleum ether/EtOAc 

:=I:~100%EtOAc) to give the target compound (15.6 mg, 25.1%).'H NMR (400 N11-z, DNISO
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d-) 6 8.42 (tJ5.9 Hz, I H), 8.23 (s, I ), 8.18 (br.s, 2H), 7.95 (s, 1H), 7.49-- 7.31 (m, 5H), 

7.24 (d,J= 3.3 Hz, 1H), 7.16 -7.05 (Im, 4H), 6.77 - 6.71 (in, IH), 6.46 (s, H), 4.28 (d,,1= 5.9 

Hz, 2H), 2.26 (s, 3H). MS: M/e 479(M+1i).  

101861 Example 26: 2-(5-amino-2-(ftiran-2-yl)-7H-pyrazolo[4,3-el[1,2,4]triazolo[1,5

c]pyrimidin-7-yi)-N-(4-fluorobenzyl)-2-phenvlacetamide 

[01871 A mixture of 2-(5-amino-2-(fiiran-2-y)-7H-pyrazolo[4,3-e][1,2,4triazolo[1,5

c]pyrimidin-7-y)-2-phenylacetic acid (50 mg, 0.13 nmol), (4-fluorophenylmethanamine (19 

mg, 0.15 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 1120 (20 mL) and extracted 

with EtOAc (50 mL x 3). The combined organic layers were washed with brine, dried over 

Na2SO 4, concentrated and purified by column chromatography (petroleum ether/EtOAc 

=1:1-100%EtOAc) to give the target compound (34.7 mg. 55.3%). H NMR (400 MHz, DMSO

6) 6 8.51 (s, 11), 8.23 (s, 1 H), 8.19 (br.s, 1H), 7.96 (s, 1H), 7.44 7.19 (m, 81), 7.18 -- 7.06 

(m,2H), 6.74 (br.s, IH), 6.46 (s, iH), 4.30 (t, J= 9.7 Hz, 2H). MS: M/e 483(M+i) t .  

[01881Example27:2-5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

clpyrimidin-7-yl)-N-(2-methoxybenzyl)-4-methylpentanamide 

.- o HO 
NN-.NH2 NH HO tp N NH2 

HN N -O step A \se 
N N 

N N NH 2 

H NN 
N-N 

Nste0 NN 

[0189]1Step A:methyl 2-(5-aino-2-(furan-2-y)-7H-pyrazoo[4,3-e[1,2,4]triazoo[,5

c]pyrimidin-7-yi)-4-methyipentanoate 

[0190]1To astirred solution of2-(furan-2-y)-8H-pyazoo[4,3-e][1,24triazolo[1,5-c]pyrimidin

5-amine (482rmg, 2immol) in DMF (10mnL) wasadded K2CO3 (552rmg,.4mmoi) and methyl 2

bromo-4-methyipentaoate (418 mg, 2mnmol). After addition, the reaction mixture was stirred 

for aweekend. The reaction mixture was poured into H20O(20 mL) and extracted with EtOAc 

(15mL x 3). The combined organic layers were washed with brine, dried over Na2S04, 
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concentrated andpurified by column chromatography (petroleum ether/EtOAc::::3:1i:1) to give 

methyl 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[,5-c]pyrimidin-7-yl)-4

methylpentanoate (280 mg, 37.9% ). MS: M/e 370 (M+l).  

101911 Step B: 2-(5-amino-2-(furan-2-l)-7H-pyrazolo[4,3-e][1,2,4ltriazolo[1,5-c]pyrimidin-7

yl)-4-methylpentanoic acid 

[01921 To a stirred mixture of methyl 2-(5-amino-2-(fiiran-2-y)-7H-pyrazolo[4,3

e][1,2,4]triazolo[1,5-c]pyrimidin-7-yl)-4-methylpentanoate (200 mg, 0.54 mmol) in MeO-H/HO 

(10 mL/5 mL) was addedaq. 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 aq.HCi and filtered, the cake was collected, dried to give the target compound 

(180 mg, 93.8%) as a white solid. MS: M/e 356 (M+1).  

[01931 Step C: 2-(5-amino-2-(furan-2-yl)-7H-prazoo[4,3-e][1,2,4]triazolo[I,5-c]pyrimidin-7

yl)-N-(2-methoxybenzvl)-4-methlvipentanamnide 

[01941 A mixture of 2-(5-amino2-(fuiran-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-4-methylpentanoic acid (36.9 mg, 0.1 mmol), (2-methoxyphenyl)methanamine 

(13.7 mg, 0.1 mmol), HATU (46 mg, 0.12 mrmol) and DIPEA (25.8 mg, 0.2 mmol) in DMF (3 

mL) was stirred overnight. The reaction mixture was poured into 120 (10 mnL) and extracted 

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

Na2SO4, concentrated and purified by column chromatography (petroleum 

ether/EtOAc:=3:~1:1) to give the target compound (35 mg, 74.6%).1 H NMR (400 MHz, 

DMSO-d6) 6 8.31 (s, 1H), 8.17 (s, 2H), 7.95 (s, 11), 7.82 (t, J= 5.6 Hz, 111), 7.29 7.16 (m, 

2H), 7.09-7.07 (d, J= 7.2 Hz, IH), 6.98 - 6.84 (m, 2H), 6.74 (s, IH), 5.33-5.29 (m, IH), 4.28

4.13 (n, 2H), 3.75 (s, 3H), 2.43 - 2.32 (m, H),2.01-1.95 (m, IH), 1.24 (s.1H), 0.89-0.83 (in, 

6H)ppm. MS: M/e 475 (M+1)'.  

10195] Example28:2-(5-amino2-(furan-2-yl)-71-1-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-(4-methoxybenzyl)-2-phenyiacetamide 

[01961 A mixture of z-(5-aminio-2-(furan-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenyacetic acid (50 mg, 0.13 nmol), (4-methoxyphenyl)methanamine (30 

mg,0.15 mmnol), HATU (55 mg, 0.15 mmol) and DIPEA (50 mg, 0.39 mmol) in D[F (10 ml) 

was stirred for 4 hours at RT. The reaction mixture was poured into 120 (20 mnL) and extracted 

with EtOAc (50 mL x 3). The combined organic layers were washed with brine, dried over 

Na2SO4, concentrated and purified by column chromatography (petroleum ether/EtOAc 
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=:l--00%EtOAc) to givethe target compound (23.6 mg, 36.7%).' 1NMR (400 MHz, DMSO

d6) 6 8.40 (t, J= 6.0 Hz, 1 H), 8,23 (s, 1 H), 817 (br.s,2H),7.95(s,iH),7.46 '7.30(mS5), 

7.24 (d, J= 3.4 Hz, IH), 7.19 - 7.13 (m2H), 6.89 - 6.82 (m, 2H), 6.74 (br.s, IH), 6.45 (s, IH), 

4.25 (d, J= 5.8 Hz, 2H), 3.72 (s, 4). MS: M1/e 495 (M-+1).  

[0197 Example 29: 2-(5-amino-2-(furan-2-yl)-7-pyrazolo[4,3-e][l2,4]triazolo[1,5

c]pyrimidin-7-yi)-2-phenyl-N-(4-(trifluoromethyi)benzyl)acetamide 

[01981 A mixture of 245-amino-2-(furan-2-y7l)-H-pyrazolo[4,3-e][12,4]triazolo[1,5

clpyrinidin-7-yl)-2-phenylacetic acid (50 mg, 0.13 mmol), (4

(trifluoromethi)phenyl)methanamine (35 mg, 0.15 mnrol), HATU (55 mg, 0.15 mol) and 

DIPEA (50 mg, 0.39 mmol) in DMF (10 mL) was stirred for 4 hours at RT. The reaction mixture 

was poured into H220 mL) and extracted with EtOAc (50 mL x 3). The combined organic 

layers were washed with brine, dried over Na2S04, concentrated and purified by column 

chromatography (petroleum ether/EtOAc 1:~1 100%EOAc) to give target compound (25.7 mg, 

37.2%).'H NMR (400 MHz, DMSO-d6) 6 8,58 (t,,J= 6.0 Hz, 1H), 8.25 (s, lH), 8.20 (brs, 2H), 

7.95 (s, 1H), 7.68 (d, J= 8.1 HzH),7.51 - 7.41 (m, 4H), 7,40 - 7.30 (m, 3H), 7.24 (d, J= 3.3 

Hz, 1H), 6.74 (br.s, 111), 6.49 (s, 11), 4.53 4.31 (m, 21-1). MS: M/e 533 (M+-11).  

[0199] Intermediate-L: 2-(5-amino-2-(fiiran-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrinidin-7-yl)-2-phenvlpropanoicacid 
Br H2N, 

OH 
0A CH 

N~ NN H2N 

C O stepE 

step D\ N H NteN 

OHO 
/0H 2  'f 

H 2N H 2N 

-N \0) 

step/F N N ----- ---- NN N 

C OH 

intermediate

0200 Step A: methyl 2-phenylropanoate 

102011 To a solution of 2-phenylpropanoic acid (5 g, 33.33 mnol) in MeOH (15 mL), sulfoxide 

chloride (5.15 g, 50 mmol) was added dropwise at 0 °C. After the addition, the reaction mixture 
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was stirred at rt for 3h. The mixture 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 Na2S04, concentrated and purified by colunin chromatography (petroleum 

ether/EtOAc:=20:~5:1) to give methyl 2-phenylpropanoate (5.22 g, 95.49%) as yellow oil. MS: 

Me 165 (M+1).  

[02021 Step B: methyl 2-bromo-2-phenylpropanoate 

[02031 A mixture of methyl 2-phenylpropanoate (5.22 g, 31.83 mmol), NBS (6.80 g, 38.19 

mmol), BPO (0.385 g, 1.591 mmol) in carbon tetrachloride (20 mL) was stirred 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-phenylpropanoate (7.57 g, 97.87%) as 

yellow oil. 'HNMR (400 MHz, CDC13) 6 7.55 (d,= 7.5 Hz, 2H), 7.40- 7.27 (m, 3H), 3.80 (s, 

3H), 2.30 (s, 3H) 

[02041 Step C: methyl 2-hvdrazinyl2--pheiylpropanoate hydrochloride 

[02051 To a stirred solution of methyl 2-bromo-2-phenylpropanoate (15 g,62.2 inmol) in 

acetonitrile (200 mL) was added hydrazine hydrate (80%, 15.5 g, 249 mniol). After addition, the 

reaction mixture was warmed up to 50 °C and stirred for 3.5h. The reaction mixture was 

concentrated in vacuo. The residue was added F 2O (300 mL) and extracted with EtOAc (200mL 

x 3). The combined organic layers were washed with brine, dried over Na2SO 4 and concentrated 

in vacuo. The residue was added EtOAc (50 mL) and added to 4M HCl/ EtOAc solution (200 

mL) at 0(C. After addition, the mixture was stirred for lh at 0 °, 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-6) 6 9.28 (s, 2H), 7.43-7.38 (inm, 5H), 

6.23 (s, 1H), 3.73 (s, 3H), 1.72 (s, 3M) ppm. MS: M/e 195 (M+)*.  

[02061 Step D: methyl 2-(6-amino-4-chloro-H-pyrazolo[3,4-d]pyrimidin-1-yv)-2 

phenylpropanoate 

[02071 To a stirred mixture of nethyl2-hydrazinvl-2-phenylpropanoate hydrochloride (2.38g, 

10.3 mmol) in acetonitrile (30 mL) was added 2-amino-4,6-dichloropyrimidine-5-carbadehyde 

(1.96;g, 10.3 mmol). After addition, the reaction mixture was stirred at rt overnight.The reaction 

mixture was warmed up to 70 °C and stirred for 2h. IM NaHCO-(13 aqueous solution was added to 

the mixture and the mixture was extracted with EtOAc (50 mL x 3). The combine organic phase 

was dried with Na2SO. and concentrated in vacuo. The crude product was purified by column 

chromatography (petroleum ether! EtOAc ::::4:1) to give the target compound (2.2g, 64.3%) as a 
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white solid. '- NMR (400 MHz, DMSO-d6) 6 8.05 (s, 11), 7.35-7.31 (in, 51),7.13-7.11 (in, 

2H), 3.71 (s, 3H), 325 (s, 3H)ppm. MS: We 332 (M+1).  

[0208] Step E: methyl2-(6-amino-4-(2-(fran2-carbony)hydraziny)-1H-pyrazolo[3,4

dlpyrimidin-1-yl)-2-phenylpropanoate 

[0209] To a stirred mixture of methyl 2-(6-amino-4-chloro-1-H-pyrazolo[3,4-dpyrimidin-1-yl)

2-phenylpropanoate (2.03 g, 6.4 nnol) 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 

120 (20 mL) and stirred for ih. 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: M/e 422 (M+1)'.  

[02101 Step F: methyl 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoate 

[02111 A mixture of methyl 2-(6-amino-4-(2-(furan-2-carbonyl)hydrazinyl)-IH-pyrazolo[3,4

dlpyrinidin-1-yl)-2-phenylpropanoate (750 mg, 1.78 mmol) in BSA (7.5 mL) and HMDS (7.5 

mL) was stirred at 110 C overnight.The mixture was concentrated in vacuo to remove BSA and 

HINDS. The residue was added -20 and extracted with EtOAc (20 iL x 3). The combined 

organic phase was washed with brine, dried with Na2SO4and 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. - NMR (400 MHz, CDCl 3) 6 8.31 (s, 1H), 

7.64(s,1H-),-7.31(mS5),7.21 (dJ= 4.0 Hz, 1H), 6.59-6.58 (m, 11-), 3.76 (s, 3M),2.4(s, 

3H)ppm MS: M/e 404 (M+1)t 

[02121 Step G: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][l,2,4]triazolo[1,5-c]pyrimidin-7

yl)-2-phenylpropanoic acid (Intermediate-I) 

[02131 To a stirred mixture of methyl 2-(5-aino-2-(furan-2-yl)-7H-pyrazolo[4,3

e][1,2,4]triazolo[1,5-c]pyrimidin-7-yl)-2-phenylpropanoate (150 mg, 0.34 mmol) in EtOH(3 

mL) was added aq. NaOH (2.0 M, 3 mL). After addition, the reaction mixture was stirred at 70 

C for lh. Most of EtOH was removed to give the aqueous layer, then acidified to p:::34 with 

aq. HC and filtered, the filter cake was collected, dried to give the target compound (130 mg, 

98.3%) as a white solid. i1H NMR (400 MHz, DMSO-d6) 6 13.31 (s, 111), 8.21 (s, 1H), 7.99 (s, 

2H), 7.95 (s, iH), 7.33-7.21 (m. 6H), 6.75 - 6.74 (m iH), 2.32 (s. 3H) ppm. MS: M/e 390 

(M+1)*.  
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10214 Intermediate-[ was separated into two eiantiomieric stereoisomiers (tnterrnediate-la, 

earlier peak,and Itermediatelb, later peak) bychiral pre-IPLCThe chiral separation 

conditions are shown below.  

H2N H2N0 

\/ C' N\' N 
N~z-N N t 

N) 

OH OH 

Iritei'mediate-la Intermediate-lb 

Column IUHHALPAK-IC 

Coitinmu1size 5cm/X15 cm, S-um 

Injection 8M1 

Mobile phase C02:MeO14I((.1%ODEA)::60:40 

Flow rate 160m1l/min 

Wave length UV220 nm

Temperature 250C 

Sample solution l5A1mg/ml-in EtO-I:ACN:DC'M::1~ 

Prep-SEC equipment Prep-SFC-150 

[02151Inrtermediatelb cantbe synthesizedusi nthe folowing route:(R)-'2-(5-aino-2-(firan

2-yl)-71--pyraz~lo[4,3:'-cl[,2-,4].:triazoio[1,5-clpyrimidin-7'-yi)--2-phenylipropanoic acid 
Me ML MeCH 
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102171 To a stirred solution of (S)-2-amino-4-(tert-butoxy)-4-oxobutanoic acid (15 g, 0.08 nol) 

in di THF (0.8 L) were added 2-phenyipropanal (53.6 g, 0.4 mol) and DTAD (92 g, 0.4 mol) at 

0°C. After addition, the reaction was slowly warmed to rt and stirred overnight under N2. The 

mixture was diluted with water/lbrine, extracted with EtOAc (600 mL). The combined organic 

layers were washed with brine, dried over Na2SO4, concentrated to give the target compound 

(160 g, crude) as yellow oil.  

[02181 Step B: 2-(1,2-bis(tert-butoxycarbonyl)hydrazinyl)-2-phenylpropanoic acid 

102191 To a solution of the product of Step A (120 g, 0.3 mol) in DCM (600 mL) was added a 

solution of NaH2PO 4 (10.08 g, 0.084 mol) in water (150 mL). 11202 (150 mL, 1.46 mol about 

4.85 eq)) was added at 0 C. Then a solution of 75% NaClO2 (46 g, 0.51 inol, 1.275 eq) in water 

(300 mL) was added drop wise tokeep the temperature below 10 C. After addition, the reaction 

was warmed to it overnight. The stirring was stopped and the water layer was discarded. The 

organic layer was transferred into 10% NaFISO3 solution (300 mL) and the resulting mixture was 

stirred at rt for one hour. The organic layer was collected and washed with 10% NaHSO 3 

solution (300 iL), brine, dried over Na2SO4, filtered, and concentrated. To the residue was 

added CH-3CN (200 mL) and the mixture was concentrated again. The resulted residue was 

scurried with EtOAc /PE (1/3 ~200 nL) and stirred at it 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.  

102201 Step C: methyl 2-hydrazinyl-2-phenylpropanoate hydrochloride 

[0221 To a mixture of the product of Step B (299 g, 0.787 mol) in MeOH (1.2 L) was added 

SOCl2(187 g, 1.57 mmol) dropwise at 10~30C. The resulting mixture was heated at 65°C 

overnight. The mixture was cooled to it 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%= 99.3%) as a 

white solid.  

[02221 Step D: methyl (R)-2-(6-amino-4-chioro-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-2

phenylpropanoate 

[02231 To a stirred mixture of the product of Step C (11.5 g, 50 mnmol) and2-amnino-4,6

dichloropyriiidine-5-carbaldehyde (9.6 g, 50 mnmol) in CH3CN (200 nL) was added POC13 (7.7 

g, 50 mmol) at room temperature. After addition, the reaction mixture was stirred at'30°C 

overnight.Then the reaction mixture was added dropwise to a system ofEtOAc (200 mL)/aq.  
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K3PO(37 g, 0.175mol)inH2(200 ml) and stirred for 2h. The organic layer was separated, 

washed with brine, dried over Na2 SO 4, concentrated to give the residue, which was dissolved in 

EtOAc (40 ml.), active-carbon (5 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 yellow solid.  

[02241 Step E: methyl (R)-2-(6-amino-4-(2-(furan-2-carbonyl)hydrazinyl)-1H1-pyrazolo[3,4

djpyrimidin-1-yi)-2-phenylpropanoate 

102251 To a mixture of the product of Step D (114 g, 0.344 mol) and furan-2-carbohydrazide (65 

g, 0.5166 mol) in DMSO (115 ml) was added DIPEA (88 g, 0.6888 mol).The resulting mixture 

was heated at 80°C overnight tinder N2.The mixture was cooled to rt 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 slurrywith water (500 

mL) at rt for2h, filtered and washed with water, dried in the oven over 3 days to give the target 

compound (125 g, 86%) as brown solid.  

[02261 Step F: methyl (R)-2-(5-amino-2-(furan2-yl)-7H-pyrazolo[4,3-e[1,2,4]triazolo[1.5

clpyrimidin-7-y)-2-phenylpropanoate 

102271 To a mixture of BSA (204 g, 1.072 mol) and HMDS (161 g, 1.072 mno) was added the 

product of Step E (90.3 g, 0.2144 mol). The resulting mixture was heated at I 5°C for 5 hours.  

The mixture was cooled to it and concentrated to dryness under reduced pressure. To the residue 

was added EtOH (200 mL) slowly at rt and the resulting mixture was heated at 750°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.  

[02281 Step G: (R)-2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][12,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid 

102291 To a mixture of the product of Step F (20.4 g, 50.62 mmol) in MeOl-/THF (50 mil/ 150 

mL) was added 4N NaOH (63 mL.,253 mmoil). 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 scurried 

from EtOAc (60 ml) to give a solid (10 g).The mother liquid was extracted with EtOAc. The 

organic layer was concentrated. The residue was slurried from EtOAc (20 mL) to give a solid 

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

total.  

[02301 Example 30:2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[i5

c]pyrimidin-7-yl)-N-phenethyl-2-phenylpropanamide 

[02311 To a stirred solution of 2-5-amino--(fur--yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyriidin-7-yl)-2-phenylpropanoic acid (70 ig, 0.18 nmnol), HATU (75 mg, 0.20 m ol) and 

DIEA (70 mg. 0.54 mmol) in THF(15 ml) was added 2-phenylethan--amine (22 mg, 0.18 

nmol). The reaction mixture was stirred at rt forI 5h, After completion, the reaction mixture was 

diluted with EtOAc (30 ml) and then washed with 120 (15 ml * 2). The organic layer was dried 

over Na2SO4, 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%).  

'H NMR (400 MHz, DMSO-d6) 6 8.23 (s, 1H), 7.95 (s.3H), 7.62 (t, J= 4Hz, 1H), 7.31-7.22 (m, 

41), 7.18-7.11 (m, 21), 7.10-7.01 (m, 51), 6.74 (dd,,J= 4Hz, 2z, 111), 3.41-3.35 (In, 211), 

280-2.66 (n,2H), 225 (s, 3H) ppm. MS: M/e 493 (M+i).  

[02321 Example 31: 2-(5-amino-2-(fTran-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

clpyrinidin-7-yl)-N-((3-hydroxyoxetan-3-yi)methy)-2-phenylpropananide 

102331 To a stirred solution of2-(5-amino-2-(furan-2-y)-71-H-pyrazolo[4,3-e][l;2,4]triazolo[1,5

c]pyrimnidin-7-yl)-2-phenylpropanoic acid (70 ng, 0.18 mmol), HIATU (75 mg, 0.20 mnol) and 

DIPEA (70 mg. 0.54 mmol) inTHF (10 ml) was added 3-(aminomethyl)oxetan-3-ol (19 mg, 

0.18 mmol). The reaction mixture was stirred at rt for 15h. After completion, the reaction 

mixture was diluted with EtOAc (30 ml) and then washed with 1120 (15 ml X 2). The organic 

layer was dried overNa2SO4, 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-d6) 6 8.26 (s, IH), 7.95 (s, 3H). 7.45 (t. J= 4Hz, 1H), 7.32

7.10 (n, 61-), 6.74 (s, 11-1), 5.69 (s, 11-1), 4.39(t,J 41-z, 21-1), 4.26 (t, J 4Hz, 2H), 3.44-3.40 

(m, 2H),2.33 (s, 3H) ppm. MS: M/e 475 (M+1)< 

[02341 Example 31A: (S)-2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-((3-hydroxyoxetan-3-yl)methyl)-2-phenylpropanamide 

[02351 To a stirred solution of (S)-2-(5-anino-2-(furan-2-yl)-71-1-pyrazolo[4,3

e][1,2,4]triazolo[1,5-c]pyrinidin-7-yl)-2-phenylpropanoic acid (100 mg, 0.26 mmol), IATU 

(108 mg, 0.28 mmol) and DIPEA (100 mg, 0.78 mmol) in THF(15 ml) was added 3

(aminomethyl)oxetan-3-ol (27 mg, 0.26 mnol).The reaction mixture was stirred at rt for 15h.  
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After completion, the reaction mixture was diluted with EtOAc (30 ml) and then washed with 

H 20 (15 ml X 2). The organic layer was dried over Na2 SO4, 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 (53.5 mg, 44%). ' H NMR (400 MHz, DMSO-d6) 6 8.26 (s, 1H), 7.96 

(s, 3M), 7.46 (t, J= 4Hz, 1H), 7.37-7.12 (m, 61), 6.75 (dd,,J= 8HHz4z, 11), 5.70 (s, 1H), 4.40 

(t, J= 4Hz, 21), 4.26 (dd, J= 8Hz, 4Hz, 21), 3.42 (dd, J= 8Hz, 4Hz, 21), 2.33 (s, 3H) ppm.  

MS: M/e 475 (M+1)' 

102361 Example 31B: (R)-2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

clpyrinidin-7-y)-N-((3-hydroxyoxetan-3-yi)methyi)-2-phenylpropanainide 

[02371 To a stirred solution of (R)-2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3

e][1,2,4]triazolo[1,5-c]pyrimidin7-yl)-2-phenylprpanoic acid (100 ing, 0.26 nmol), HATU 

(108 mg, 0.28 mmol) and DIPEA (100 mg, 0.78 mmol) in THF (15 ml) was added 3

(aminomethyl)oxetan-3-ol (27 mg, 0.26 nol). The reaction mixture was stirred at rt for 15h.  

After completion, the reaction mixture was diluted with EtOAc (30 ml) and then washed with 

H 20 (15 ml X2). The organic layer was dried over Na2SO 4 , 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, DSO-d6) 6 8.26 (s, 1H), 7.96 

(s, 31), 7.50-7.41 (i, 11-), 7.37-7.10 (m, 61), 6.74 (d, J=: 4Hz, 1H), 5.70 (s, 14), 4.50-4.35 (m, 

2H), 4.32-4.19 (n,2H), 3.50-3.39 (m, 2H), 2.33 (s, 3H) ppm. MS: M/e 475 (M+1).  

102381 Example 32:2-(5-amino-2-(fran-2-yl)-7-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-inethyl-2-phenylpropananide 

[02391 To a stirred solution of 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[,5

c]pyrimidin-7-yl)-2-phenylpropanoic 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 methylamine hydrochloride (12 mg, 0.18 

mnmol). The reaction mixture was stirred at rt for 15h. After completion, the reaction mixture was 

diluted with EtOAc (30 ml) and then washed with H 20 (15 ml X 2). The organic layer was dried 

over Na2SO4, filtered and then concentrated under reduced pressure to afford a residue. The 

residue was purified byprep-TLC with PE: EtOAc (1:5) to afford the product (38.3 mg, 53%).  

'H NMR (400 MHz, DMSO-d6) 6 8.21 (s, I H), 7.98 (s,22H), 7.95 (s, H), 7.50 (q,J:::: 4Hz, I ), 

7.34-7.23 (n, 4H), 7.14 (d, J: 4Hz, 2H), 6.74 (dd,J:: 4 Hz2z, 111),2.64 (d, 1: 4Hz, 3H), 

2.30 (s, 3H) ppm. MS: M/e 403(M+-1) 

50



WO 2019/196803 PCT/CN2019/081785 

[0240] Example 33: 2-(5-amino-2-(furan-2-)-7H4-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-Qrans)-N-(4-hydroxy-4-methylcyclohexyl)-2-phenyipropanamide 

[0241] To a stirred solution of2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (50 mg, 0.13 mmol), HATU (54 mg, 0.14 mmol) and 

DIPEA (50 mg, 0.39 mmo) in TIF (10 ml) was added trans-4-amino-1-methylcycohexan-1I-ol 

(17 mg, 0.13 mnmol). The reaction mixture was stirred at rt forI 5b. After completion, the 

reaction mixture was diluted with EtOAc (30 ml) and then washed with H20 (15 ml X 2). The 

organic layer was dried over Na2 SO4, filtered and then concentrated under reduced pressure to 

afford a residue. The residue was purified by prepTLC with PE: EtOAc (1:5) to afford the 

product (35.7 mg, 56%). H NMR (400 MHz, DMSO-d6) 6 8.24 (s, iH), 8.00 (s, 2H), 7.95 (s.  

1H), 7.38 (d. J= 4Hz, 1H), 7.32-7.24 (m, 4H), 7.14 (d. J= 4Hz, 2H), 6.74 (dd, J= 8Hz, 4Hz, 

1H), 4.19 (s, 1H), 3.75-3.65 (m, 1H), 2.25 (s, 3H), 1.75-1.66 (in, 1). 1.64-1.54 (in, 111), 1.40

1.29 (i, 6), 0.99 (s, 31) ppm. MS: M/e 501 (M+1).  

[02421 Example 33A: (S)-2-(5-amino-2-(furan-2-yl)-71H-pyrazolo[4,3-e][,2,4]triazolo[i,5

c]pjrimidin-7-yl)-(tirans-N-(4-hydroxy-4-methylcyclohexyl) 2-phenylpropanamide 

102431 To a stirred solution of (S)-2-(5-amino-2-(furan-2-yl)-71-prazolo[4,3

e][1,2,4]triazolo[1,5-c]pyrinidin-7-yl)-2-phenylpropanoic acid (50 ig, 0.13 mmol), HATU (54 

mg, 0.14 nnol) and DIPEA (50 mg, 0.39 miol) in TF (15 ml) was added trans-4-amino-1

methylcyclohexan-1-ol (18 ing, 0.14 mimol).The reaction mixture was stirred at rt for 15h. After 

completion, the reaction mixture was diluted with EtOAc (30 ml) and then washed with 1120 (15 

ml X 2). The organic layer was dried over Na2SO4, filtered and then concentrated under reduced 

pressure to afford a residue. The residue was purified byprep-TLC with PE: EtOAc (1:5) to 

afford the product (36.6 mg, 57%). 'H NMR (400 MHz, DMSO-d6) 6 8.24 (s, 1H), 8.00 (s. 2H), 

7.95 (s,1H),7.37(d.J=8Hz,11H),7.33-7.24(m.4H),7.14(dJ= 8Hz,2H),6.80-6.70(n1H), 

4.20 (s, 111), 3.79-3.55 (m, 11),2.25 (s, 31), 1.75-1.66 (m, 11), 1.64-1.56 (m, 1H), 1.40-1.29 

(m, 6H), 0.99 (s, 3H) ppm. MS: M/e 501 (M+.1) 

[02441 Example 33B: (R)--(5-amiino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]mtriazolo[1,5

c]pyrimidin-7-yl)-(trans)-N-(4-hydroxy-4-methylcyclohexyl)-2-phenyilpropananmide 

[0245] To a stirred solution of (R)-2-(5-amino-2-(furan2-l)-7H-pyrazolo[4,3

e][1,2,4]triazolo[1,5-c]pyrimidin7-y)-2-phenylpropanoic acid (50 ig, 0.13 mmol), HATU (54 

ing, 0.14 mmol) and DIPEA (50 mg, 0.39 mmol) 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 15h. After 
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completion, the reaction mixture was diluted with EtOAc (30 ml) and then washed with 1420 (15 

ml X 2). The organic layer was dried over NaSO4, 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 (40.4 mg, 63%). 11 NMR (400 MHz, DISO-d6) 6 8.24 (s, 1H), 8.00 (s, 21-1), 

7.95 (s, 11), 7.37 (d, J:::: 8Hz, 1 H), 7.33-7.24 (in, 4H), 7.14 (d,1= 8Hz,21H), 6.74 (dd, J:::: 

4Hz,2Hz, I H), 4.20 (s, 1t), 3.76-3.63 (in, 1-), 2.25 (s, 311), 1.77-1.65 (in, 11), 1.62-1.53 (m, 

1H), 1.40-1.29 (m, 6H), 0.99 (s,'3H) ppm. MS: M/e 501 (M+1).  

[0246] Example 34: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e[I1,2,41triazolo[1,5

c]pyrimidin-7-yl)-N,2-diphenylpropanamide 

[0247] A mixtureof2-(5-amino-2-(furan-2-y)-7H-pyrazoo[4,3-e][1,2,triazoo[1,5~ 

c]pyrimidin-7-yl)-2-phenylpropanoic acid (30 mg, 0.077 mmol), aniline (7.2mg, 0.077 mmol) 

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 1-2(10 nL) and extracted with EtOAc (10 ml.  

x 3). The combined organic layers were washed with brine, dried over Na2SO4, concentrated and 

purified by prep-TLC (petroleum ether/FtOAc=l:2) to give the target compound(25mg,70%).  

lH NMR (400 Miz, DNISO-d6) 6 9.77 (s, 114), 8.29 (s, 1H), 8.04 (s, 21), 7.95 (s, 11), 7.58 (d, J 

8.4 Hz,22H), 7.38 7.22 (n, 6H), 7. 13 (d, J= 7.6 Lz, 211), 7.05 (t,J:::: 6.8 Hz, I H), 6.79-- 6.70 

(m, 114),2.47 (s, 3H)ppm. MS: M/e 465 (M+i.  

[02481 Example 35: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-benzyl-2-phenyipropanamide 

102491 A mixture of 2-(5-amino-2-(ftiran-2-y)-71-1-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (30 mg, 0.077 minol), phenylnethanamine (8.2 mg, 

0.077 mmol), 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 H20 (10 mL) and extracted with 

EtOAc (10 mL x 3). The combined organic layers were washed with brine, dried over Na2SO4, 

concentrated and purified by prep-TLC petroleumn ether/EtOAc=1:2) to give the target 

compound (18 mg, 48.9%). 'H NMR (400 MHz, DMSO-d6) 6 8.23 (s, 1), 8.09 (t, J= 6.0 Hz, 

11), 8.02 (s, 211), 7.95 (s, 1-), 7.34 7.14 (m, 111-), 6.75 (d, J::: 7.2 Hz, 1-), 4.34 (d, J=: 6.0 

Hz, 21), 2.37 (s, 3H)pprn. MS: M/e 479 (M+-1).  

[0250] Example 36: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e[1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-(3-hydroxycyclopentyl)-2-phenylpropanamide 
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[0251] A mixture of2-(5-amino-2furan2-y)-7H-pyrazolo[4,3-e[1,2,4]triazoo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (50 mg, 0.13 inmol), 3-aininocyclopentan-I-ol 

hydrochloride(21mg0.15mmo),FHAU(57t g, 0.15 mmol) and DIPEA (34 mg, 0.26 inmol) 

in DMF (5 mL) was stirred at rt 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 preparative TLC (EtOAc) to get the desired product (23 mg, 38%).  

H NMR (400 MHz, DMSO-d6) 6 8.21 (d. P=12.0HzI H), 7.97 (br.s, 2H). 7.95 (s,i H), 7.43

7.39(i 1-1), 7.32-7.24(m,41-1), 7.18-7.12 (m, 2H), 6.74 (d, J=4.0Hz, 1H), 4.47 (d, J=4.0Hz, 

11-1), 4.18 (br.s, 1-), 4.00 (s, 111), 2.27 (s, 311), 1.92-1.73 (i, 21-), 1.67-1.59 (m, 21-1), 1.40-1.37 

(m, 2H) ppm. MS:M/e 473 (M+i) 

[02521 Example 37: 2-(5-amino-2-(fran-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazoo[1,5

c]pyrimidin-7-yl)-N-(I-(hydroxymiethyl)cyclopropyl)-2-phenyilpropanamide.  

[0253] To a mixtureof2-(5-aino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]tiazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (40 mg, 0.1 inmol), (1-aminocyclopropyl)nethanol 

hydrochloride (16 mg, 0.13 mol), DIPEA (60 ig, 0.46 imol) in DMF (1 ml.) was added 

HATU (50 mg, 0.13 nmol) at rt and the mixture was stirred at rt for 3 hrs. The mixture was 

diluted with 15 mL of EtOAc, washed with brine (5 ml x 3), dried over Na2SO 4, concentrated 

and the resulted oil was purified by prep-TLC (EtOAc: 100%) to give the title product (28.0 ug, 

yield: 61%) after lyophilization. 'H NMR (400 MHz, DMSO-d6) 6 8.22 (s, 1H), 8.10 -- 7.8 (m, 

311), 7.75 (s, 111), 7.35 7.19 (m, 411), 7.11 (d, J 8.0 Hz, 211), 6.79 6.69 (m, 1H), 4.55 (t, J 

5.6 Hz, 111), 3.59 (dd, J= 11.2, 6.0 H z, 11), 3.41 (dd, J= 11.2, 5.6 Hz, 111), 2.25 (s, 311), 0.73 

0.50 (m, 4H). MS: M/e 459 (M+1) t .  

[02541 Example 38:-2-(5-amino-2-(furan-2-vl)-7H-prazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-((R)-2-hydroxypropyl)-2-phenylpropanamide 

[0255] To a mixture of 2-(5-amino-2-(fura-2-yl)-71-1-prazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenyipropanoic acid (40 ing 0.1 mniol), (R)-I-amuinopropan-2-ol (20 mg, 

0.26 mmol), DIPEA (60 mg, 0.46 mmol) in DMF(1 mL) was added HATU (50 mg, 0.13 mmol) 

at t and the mixture was stirred at rIt for 3 hrs. The mixture was treated with 15 mL of EtOAc 

and 5 mL of brine. The aqueous layer was extracted with EtOAc (5 mL x 3). The combined 

organics were washed with brine (5 mL x 5), dried over Na2SO 4, concentrated and purified by 

prep-TLC (EtOAc: 100%) to give the title product (12.0 mg, yield: 27%) after lyophilization. 1fH 

NMR (400 MHz, DISO-d6) 6 8.24 (d, J= 6.4 -iz, 111), 8.07 7.85 (in, 311), 7.45 7.21 (m, 
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511), 7.14 (dd, J=: 13.2, 7.6 Hz, 211), 6.74 (s, 111), 4.55 (dd, J=: 11.2, 4.8 Hz, 1H), 3.78 -- 3.61 

mi1H), 3.14 - 3.04 (m, 2H), 2.32 (s, 3H), 0.94 (d, J= 6.0 Hz, 3H). MS:M/e 447 (M+i) 

[0256] Example 39: 2-(5-amino-2-(fuiran-2-vl)-7H-pvrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-(2-methoxyethyl)-2-phenylpropanamide 

[0257 A mixture of 2-ethoxyethan-1-amine (11.6 mg, 0.15 nunol),2-(5-aino-2furan-2-yl)

71-pyrazolo[4,3-e][1,2,4]triazolo[1,5-c]pyrimidin-7-yl)-2-phenyipropanoic acid (40 ng, 0.1 

mol), HATU (43 mg, 0.11 mmol) and DIPEA (0.2 mL) in DMF (2 mL) was stirred at RT 

overnight. The reaction mixture was poured into water (20 mL) and extracted with EtOAc (15 

mL x 3).The combined organic layers were washed with brine, dried over Na2SO4 and 

concentrated under reduced pressure. The residue was purified by prep-TI.C (EtOAc:100%) to 

afford the title compound (10 mg, yield: 21.8%). H NMR (400 MHz, DMSO-d6) 68.24 (s, 1H), 

7.99 (br.s, 2H), 7.96 (s, 1H). 7.66 -- 7.55 (in, IH). 7.35 -- 7.22 (in 4H), 7.20 -- 7.08 (in, 2H), 6.78 

6.64 (In, 111), 3.34 -- 3.22 (in, 41), 3.16 (s,3H), 2.30 (s, 3H)ppm. MS: M/e 447 (M+1)*.  

[02581 Example 40: 2-(5-amnino-2-(furan2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pjyrimidin-7-yl)-N-cyclopropyl-2-phenylpropanamide 

102591 To a mixture of 2-(5-amino-2-(firan-2-y)-7H-pyrazolo[4,3-e][I1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (40 ing, 0.1 mmol), (1 -ainiocyclopropyl)iethanol 

hydrochloride (10 ing, 0.17 nmol), DIPEA (55 mg, 0.42 mmol) in DMF (1mL) was added 

HATU (46 mg. 0.12 mmol) at rt and the mixture was stirred at it for 16 hrs. The mixture was 

diluted with 10 mL of EtOAc, washed with brine (5 mL x 3), dried over Na2SO4, concentrated 

and the resulted oil was purified byprcp-TLC (EtOAc: 100%) to give the title product (18.0 ng, 

yield: 42%) after lyophilization. 'H NMR (400 MHz, DMSO-d6) 6 8.21 (s, 1H), 8.11 - 7.87 (m, 

3H), 7.77 (d, J= 3.6 Hz, 1H), 7.34 - 7.21 (m 4H), 7.12 (d, J= 8.0 Hz, 2H), 6.77 -6.70 (in, 1H), 

2.70 2.62 (in, 1H, 2.27 (s, 3H). 0.60 -- 0.39 (in, 4H). MS: M/e 429 (M+1).  

[0260] Example 41: 2-(5-amino-2-(furan-2-)-711-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyriinidin-7-yl)-N-(2-morpholinoethyl)-2-phenyilpropanamide 

[02611 To a stirred solution of 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (80 mg, 0.21 mmol), HATU (86 mg, 0.23 mmol) and 

DIPEA (80 mg, 0.62 mnol) in THF (15 ml) was added 2-morpholinoethan-1-ainine (27 mg, 0.21 

minol). The reaction mixture was stirred at rt for 15h. After completion, the reaction mixture was 

diluted with EtOAc (30 ml) and then washed with H 20 (15 ml X 2). The organic layer was dried 

over Na2 SO 4, filtered and then concentrated under reduced pressure to afford a residue. The 
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residue was purified by prep-TLC with DCM:MeOH (5:1) to afford the product (16.2 mg, 16%).  

H NMR (400 MHz, DMSO-d6) 6 8.32 (s, IH), 8.06 (s, 2H), 7.99-7.94 (m, 2H), 7.42-7.23 (m 

5H), 7.09-7.00 (m,2H), 6.80-6.71 (in, 1H), 4.00-3.94 (in,2H), 3.69-3.51 (m, 8H), 3.15-3.00 (m, 

4H),2.27 (s, 31-) ppm. MS: M/e 502 (M+1)'.  

[0262] Example 42: 2-(5-amino-2-(furan-2-yl)-71-pyrazolo[4,3-e][l,2,4]triazolo[1,5

c]pyriiidin-7-yl)-N-(benzo[d][1,3]dioxol-5-vlimethyl)-2-phenylpropananide 

[02631 To a stirred solution of 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,

c]pyrimidin-7-yl)-2-phenvlpropanoic acid (100 mg, 0.26 mmol), HATU (108 mg, 0.28 mmol) 

and DIPEA (100 mg, 0.78 minol) inTI-IF (15 ml) was added benzo[d][1,3]dioxol-5

yimethanamine (43 mg, 0.28 nuol). The reaction mixture was stirred at rt for 15h. After 

completion, the reaction mixture was diluted with EtOAc (30 ml) and then washed with H 20 (15 

ml X 2).The organic layer was dried over Na2SO4, filtered and then concentrated under reduced 

pressure to afford a residue. The residue was purified byprep-TLC with PE: EtOAc (1:1) to 

afford the product (23.2 mg, 17%). 1H NMR (400 MHz, DMSO-d6) 6 8.23 (s, IH), 8.05 (t, J= 

8Hz, IH), 7.98 (s, 2H), 7.95 (s, iH), 7.32-7.24 (m, 4H), 7.21-7.17 (in, 2H), 6.80 (d,1= 8Hz, 

11), 6.79-6.71 (in, 311), 5.94 (s, 2H), 4.31-4.12 (in, 2H), 2.35 (s, 3H) ppm. MS: M/e 523 (M-I).  

[0264] Example 43: 2-(5-amino2-(furan-2-yl)-7H1--pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-cyclohexyl-2-phenvlpropanaimide 

[02651 A mixture of 2-(5-amino-2-(ftiran-2-yi)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (30 mg, 0.077 mmol), cyclohexanamine (7.6 mg, 

0.077 mmol), 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 intoH20(10imL)andextractedwith 

EtOAc (10 mL x 3).The combined organic layers were washed with brine, dried over Na2 SO4 , 

concentrated and purified by prep-TLC (petroleum ether/EtOAc=1:2) to give the target 

compound (19 mg, 52.4%).'INIMR (400 MHz, DMSO-d6) 6 8.23 (s, 1-1), 7.98 (s, 211),7.95 (s, 

iH), 7.48 (d,J= 8.0 Hz, iH), 7.35 - 7.21 (in, 4H),7.14 (d, J= 6.8 Hz,2H), 6.74 (m, iH), 4.10 

(s,iH), 3.64 (m, iH), 2.26 (s, 3H), 1.79 (d, J= 1.2 Hz, 1H), 1.61 (s, 5H), 1.20 - 1.09 (in, 

51-)ppin. MS: M/e 471 (M-1).  

[0266] Example 44: 2-(5-aino-2-(furan-2-yl)-71-pyrazolo[4,3-e][l,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-(2-(4-(4-(2-methoxyethoxv)phenyl)piperazin-1-y)ethy)-2

phenylpropanainide 
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[02671 Step A: 2-(-(44-(-2-methoxyethoxy)phenyi)piperazin-1-yl)ethyl)isoindoline-1,3-dione 

102681 A mixture of 1-(4-(2-methoxyethoxy)phenyi)piperazine (1 g, 4.24 mmol), 2-(2

bromoethyl)isoindoline-,3-dione (1.08 g, 4.24 nnmol) and K2 C03 (1.17 g,8.48 rmol) in DMF 

(20 rL) was stirred at 60°C overnight. The reaction mixture was poured into H20(50 nil) 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) 

[0269] Step B: 2-(4-(4-(2-methoxyethoxy)phenvl)piperazin-1-yl)ethan-1-amine 

[0270] To a stirred solution of the product of Step A (800 mg, 1.96 mnol) in EtOH (20 iL) was 

added N2H4.H20 (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 

mL) and filtered. The filtrate was concentrated to give the target compound (490 mg, 89.6%) as a 

white syrup. MS: M/e 280 (M+i1).  

[02711 Step C: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[I,5-c]pyrimidin-7

yI)-N-(2-(4-(4-(2-methoxyethoxy)phenyl)piperazin-I-yl)ethyl)-2-phenvlpropanamide 

[0272] A mixture of 2-(5-arnino-2-(furan2-lvi)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-y)-2-phenypropanoic acid (38.9 mg, 0.1 minol), the product of Step B (28 mg, 

0.1 mol), HATU (46 mg, 0.12 mmol) and DIPEA (25.8 mg. 0.2 mnol) in DMF (3 mL) was 

stirred overnight. The reaction mixture was poured into 1-20 (15 mL) and extracted with EtOAc 

(10 mL x 3). The combined organic layers were washed with brine, dried over Na2SO 4, 

concentrated and purified by prep-TLC (petroleum ether/EtOAc=1:2) to give the target 

compound, which was further purifiedby washed with EtOH and filtered. The cake was 

collected, dried to give the target compound (15 mg, 23%).l-H NMR (400 MHz, DMSO-d6) 6 

8.25 (s, 1H), 8.05 (s, 11H), 8.00-- 7.96 (m, 11), 7.34 -- 7.15 (n, 71), 6.78 6.73 (m, I1 H), 6.69

6.62(in,4H),3.96-3.92(im,2H),3.64 -3.57(m,.2H), 3.31 -3.24 (m,2H),3.29(s, 3H)2.72

2.8(m. 4H), 2.43 -2.31 (m, 6H), 2.29 (s, 3H)ppm. MS: M/e 651 (M+l 

102731 Example 45: 2-(5-amino-2-(ftiran-2-yl)-7H4-pyrazolo[4,3-eI[1,2,4]triazolo[1,5

c]pyrirnidin-7-yl)-2-phenyl-N-(2-(piperazin-I-yl)ethyl)propanamide 
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102741StepA:tert-butyl4-(2-(1,3-dioxoisoindolin-2-l)ethyl)piperazine-1-carboxylate 

102751 A mixture of tert-butyl piperazine-1-carboxylate (1 g, 5.38 mmol), 2-(2

bromoethyl)isoindoline-1,3-dione (1.36 g, 5.38 mmol) and K2CO3 (1.48 g, 10.76 mnol) in DMF 

(20 mL) was stirred at 60C overnight. The reaction mixture was poured into H20(50 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)-.  

[02761 Step B: tert-butyl 4-(2-aminoethyl)piperazine-I-carboxylate 

[02771 To a stirred solution of the product of Step A (700 mg, 1.95 mmol) in EtOH (20 mL) was 

added N2-.H20 (195 mg, 3.9 mmol). After addition, the reaction was stirred at 80C overnight.  

The reaction was concentrated to give the residue, which was washed with EtOAc (40 mL) and 

filtered. The filtrate was concentrated to give the target compound (460 mg, 100%) as colorless 

syrup. MS: M/e 230 (M+i)+.  

102781 Step B: tert-butyl 4-(2-(2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenvlpropanamido)ethyl)piperazine-1-carboxylate 

[02791 A mixture of 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5~ 

c]pyrimidin-7-yl)-2-phenylpropanoic acid (60 mg, 0.154 mmol), the product of Step B (35.3 mg, 

0.154 mmol), HATU (70.6 mg, 0.18 inmol) and DIPEA (40 mg, 0.308 mmol) in DMF (3 mL) 

was stirred overnight. The reaction mixture was poured into 120 (15 mL) and extracted with 

EtOAc (10 ml x 3). The combined organic layers were washed with brine, dried over Na2SO4, 

concentrated and purified by prep-TLC (petroleum ether/EtOAc=1:2) to give the target 

compound (34 mg, 36.8%) as a white solid. MS: M/e 601 (M+1)4.  

10280] Step D: 2-(5-anino-2-(furan-2-yl)- 7H-pyazolo[4,3-e][1,2,4]triazolo[1,5-c]pyrimidin-7

yi)-2-phenyI-N-(2-(piperazin-1-y)ethyl)propanamide 

[02811 To a stirred solution of the product of Step C (34 mg, 0.057 mmol) in EtOAc (3 mL) was 

added EtOAc/HCl (g) (4.0 M, 3 rL). After addition, the reaction was stirred overnight.The 

reaction mixture was concentrated to -3mL and filtered. The cake was collected, dried to give 
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the target product (28 mg, 52.2 %). 'H NMR (400 MH z, D[SO-d6) 6 11.83 (s, 1H), 9.55 (s, 

2H), 8.30 (s, 1H), 8.04 (s, 1H), 7.96 (s, 2H), 7.27 (dd, J= 8.4, 5.1 Hz, 4H), 7.15 -7.05 (in, 2), 

6.75 (dd, J= 3.1, 1.6 Hz, 1WH), 3,44 (dd, J= 39.8, 33.2 Hz, 13H) 2,29 (s, 3H)ppni. MS: M/e 501 

(M+1)* 

[0282] Example 46: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][12,4,]triazolo[1,5

c]pyrimidin-7-yl)-N-(1-(4-(2-methoxyethoxy)phenyl)piperidin-4-y)-2-phenylpropananide 
---- ---- --- ---- ---- --- -------- --- --

stepyA N(N2t3h e txepe r 

H2O 

H< N-N 

step 7' U~ 

02831JStep A: tert-butyl (1-(4-2-mretovethoxy)phenl)piperidin-4-yl)carbamiate 

[0284] A mixture of tert-butyl piperidin-4-vicarbamate (2.3 g, 10 mmol), 1-bromo-4-(2

methoxyethoxy)benzene (2 g, 10 mmol), Pd2(dba)3 (0.905 g, n mmol), X-phos (0.952 g, 2 mmol) 

and Cs2CO3 (6.52 g, 20 mnol) in toluene (30 mL) was stirred at 120°C for 3 hours under N2.The 

reaction was concentrated to give the residue, which was treated with EtOAc/H20 (50 rnL/2O 

ml.). The organic layer was separated, washed with brine, dried over Na2SO 4 , concentrated and 

purified by column chromatography (petroleum ether/EtOAc=8:l~3:1) to give the target 

compound (0.9 g, 25.8%) as yellow oil. MS: M/e 351 (M+1)'.  

[0285] Step B: I-(4-(2-nmethoxyethoxy)phenyl)piperidin-4-amine hydrochloride 

[0286] To a stirred solution of the product of Step A (0.9 g,2.57 nmol) in CH2C2 (10 nL) was 

added EtOAc/HC(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 cive the target 

compound (680 mg, 92.4%) as a white solid. MS: M/e 251 (1-I)-.  

[02871 Step C:2-5-amino-2-(furan-2-y)-7H-prazoo[4,3-e][1,2,4]triazolo[1,5-c]pyimidin-7

yl)-N-(1-(4-(2-methoxyethoxy)phenyl)piperidin-4-yl)-2-phenylpropanamide 

102881 A mixture of 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4triazolo[1,5

c]pyrimidin-7-y)-2-phenylpropanoic acid (38.9 mg, 0.1 mnol), the product of Step B (28.6 ng, 

0.1mnmol),HA T(46g, 0.12 nmol) and DIPEA (25,8 mg, 0.2 inmol) in DMF (3 ml.) was 

stirred overnight. The reaction mixture was poured into H 20 (15 mL) and extracted with EtOAc 

(10 mL x 3). The combined organic layers were washed with brine, dried over Na2SOi, 

concentrated and purified by prep-TLC (petroleum ether/EtOAc:::1:2) to give the target 
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compound (27 mg, 43.4%). IJ NMR (400 MHz, DMSO-d6) 6 8.23 (s, 1H), 8.01 (s, 1-1), 7.95 (s, 

IH), 7.62 (d,1= 7.6 Hz, IH), 7.35 - 7.23 (in, 4H), 7.21 - 7.13 (m, 2H), 6.87 - 6.71 (m, 5H), 

4.00 - 3.92 (m, 2H), 3.88 - 3.75 (m, iH), 3.62 - 3.57 (,2H), 3.46 - 3.35 (,2),3.28 (s, 3H), 

2.71 2.58 (in, 2H), 2.27 (s, H3), 1.91 1.69 (m, 21-), 1.61 1.45 (m, 2H)ppm. MS: Me 622 

(M+1)*.  

[0289] Example 47: 2-(5-aino-2-(furan-2-yl)-711-pyrazolo[4,3-e][l;,14]triazolo[1,5

c]pyrimidin-7-yl)-N-((IS,2R)-2-hydroxycyclopentyl)-2-phenyilpropanamide 

[0290] A mixture of 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

clpyrimidin-7-yl)-2-phenylpropanoic acid (38.9 mg, 0.1 mmol), (Il,2S)-2-ainocyclopentan-1

ol hydrochloride (13.7 mg, 0.1 nimol), HATU (45 mg 0.12 mnol) and DIPEA (25.8 ig, 0.2 

mirol) in DMF (3 mL) was stirred overnight. The reaction mixture was poured into H 20 (10 mL) 

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

dried over Na2S04, concentrated and purified by prep-TLC (petroleum ether/EtOAc:::1:2) to give 

the target compound (27 mg, 57%). H NMR (400 MHz, DMSO-d6) 6 8.28 - 8.25 (n, IH), 7.98 

(s, 2H), 7.96 (s, IH), 7.38 - 7.22 (in, 4H), 7.19 - 7.07 (m, 2H), 6.95 - 6.81 (in, 1H) 6.79 - 6.70 

(m, 111), 4.66 4.56 (m, 111), 4.00 3.79 (m, 21-1), 2.34 (d, J=: 10.4 Hz, 3H), 1.89 (m, 1H), 1.78 

1.54 (n, 3H), 1.31 1.21 (m, 2H)ppm. [MS: M/e 473 (M+1)_.  

102911 Example48:2-(5-amino2-(furan-2-)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-((lR,2S)-2-hydroxycyclopentyl)-2-phenylpropanamide 

102921 A mixture of 2-(5-ainino-2-(ftiran-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (38.9 mg, 0.1 mmol), (IS,2R)-2-aminocyciopentan-I

ol hydrochloride (137 mg, 0.1 nmol), HATU (45 ing, 0.12 mmol) and DIPEA (25.8 ng, 0.2 

mmol) in DMF (3 mL) was stirred overnight. The reaction mixture was poured into H2 0 (10 mL) 

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

dried over Na2SO4, concentrated aid purified by prep -TLC (EtOAc) to give the target 

compound (31 mg, 65%).HNMR (400 MHz, DMSO-d6) 6 8.28 - 8.25 (m, iH), 7.98 (s, 2H), 
7.96 (s1, H), 7.38 -- 7.22 (m 4H), 7.19 - 7.07 (m. 2H), 6.95 - 6.81 (m, IH), 6.79- 6.70 (in, 1H), 

4.66 4.56 (in, H), 4.00 3.79 (m, 2H), 2.34 (d, J:::: 10.4 Hz, 31-), 1.89 (in, 111), 1.78 1.54 

(m, 3H), 1.31-- 1.21 (m, 2H)ppm. MS: M/e 473 (M-1)'.  

[0293] Example 48A: (S)-2-(5-anino-2-(furai-2-yl)-71H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-((IR,2S)-2-hydroxycyclopentyi)-2-phenylpropanamide 
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[0294] A mixture of (S)-2-(5-amino-2-(fiiran-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-y)-2-phenypropanoic acid (100 ing 0.26 mnmol), (IS,2R)-2-aninocvlopentan-I

ol hydrochloride (35.3 mg, 0.26 mmol), HATU (120 ing 0.31 inmol) and DIPEA (67 mg, 0.52 

mmol) in DMF (4 mL) was stirred overnight. The reaction mixture was poured into 1120 (10 mL) 

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

dried over Na2SO 4, concentrated and purified by prep -TLC (EtOAc) to give the target 

compound (53 mg, 52.4%).1H NMR (400 MHz, DMSO-d6) 6 8.28 - 8.25 (m, 1H), 7.98 (s, 2H), 

7.96 (s, 111), 7.38 7.22 (m, 411), 7.19 7.07 (m, 21-), 6.95 6.81 (m, 111), 6.79 6.70 (in, 1I), 

4.66 4.56 (m, 111), 4.00- 3.79 (m, 21-1), 2.34 (d, J::: 10.4 Hz, 31-),1.89 (m, 111), 1.78 1.54 

(m, 3H), 1.31 - 1.21 (m, 2H)ppm. MS: M/e 473 (M+1)'.  

[02951 Example 48B: (R)-z-(5-aminio-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7--l)-N-((1R,2S)-2-hydroxvcyclopentyl)-2-phenylpropanamide 

[0296] A mixture of (R)-2-(5-ainino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pjyrimidin-7-yl)=2-phenylpropanoic acid (100 mg, 0.26 mnol.), (S,2R)2-amininocyclopentan-I

ol hydrochloride (35.3 mg, 0.26 inol), HATU (120 mg, 0.31 mInol) and DIPEA (67 mg, 0.52 

mmol) in DMF (4 mL) was stirred overnight.The reaction mixture was poured into H-2O (10 mL) 

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

dried over Na2SO4, concentrated and purified byprep=TLC (EtOAc) to give the target compound 

(50 mg, 52.4%). 1H NMR (400 MHz, DMSO-d6) 6 8.28- 8.25 (m, 1H), 7.98 (s, 2H). 7.96 (s, 

1H), 7.38 7.22 (m, 411), 7.19 7.07 (m, 211), 6.95 6.81 (m, 111), 6.79 6.70 (m, 11-1), 4.66 

4.56 (m, 1-1), 4.00 3.79 (m, 21), 2.34 (d, J= 10.4 Hz, 311), 1.89 (in, 111), 1.78 1.54 (m, 31-), 

1.31 - 1.21 (in,2H)ppm. MS: M/e 473 (M+l).  

[02971 Example 49: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4.3-e][1,2,4]t riazoe[1,5

c]pyrimidin-7-yl)-2-phenyl-N-((tetrahydrofuran-2-yl)methyl)propaniamide 

[0298] A mixture of 2-(5-aino-2-(furan2-l-vi)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7y)2-phenyipropanoic acid (50 mg, 0.12 mmol), tetrahydrofuran-2

yimethanamine (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 rt for 2 hrs. The solution was added with water (10 nL), 

extracted with ethyl acetate (10 mL) and washed with brine (10 mnL). The organic layer was 

dried, concentrated and purified by preparative TLC (EtOAc) to get the desired product (20 mg, 

33%). H NMR (400 MHz, DMSO-d6) 6 8.25 (d, J= 8.0 Hz,.1H), 7.94 (br.s, 2H), 7.96 (s, 1H), 

7.47-7.43 (m, 11-1), 7.31-7.25 (m, 411), 7.18-7.12 (m, 211), 6.74 (d, J=:4.OHz, 11), 3.92-3.87 (m, 
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11), 3.63-3.47 (m, 21), 3.28-3.08 (in, 2H), 2.31 (s, 3H), 1.81-1.61 (in, 3), 1.49-1.40 (in, 1 H) 

ppm. MS: M/e 473 (M1) t 

[0299] Example 50: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenyi-N-(((R)-tetrahydrofiran-2-yl)methyl)propanamide 

[0300] A mixture of 2-(5-aino-2-(fiiran-2-y)-7H1-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (50 mg, 0.12 mnnol), (R)-(tetrahydrofuran-2

yl)methanamine (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 tfor 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 desired product (20 mg, 

33%). H NMR (400 MHz. DMSO-6)6 8.25 (d, J=8.0Hz, 1H). 7.94 (br.s 2H), 7.96 (s1H), 

7.47-7.43 (in, 1H), 7.31-7.25 (m. 4H), 7.19-7.12 (M. 2H), 6.74 (s.1H), 3.92-3.87 (m 1H), 3.63

3.47 (i, 2F), 3.27-3.07 (m, 21), 2.31 (s, 31H),1.79-1.63 (m, 31), 1.49-1.40 (m, 11) ppm. MS: 

M/e 473 (M+I)* 

[03011 Example 51: 2-(5-amnino-2-(furan2-v)-7H-prazolo[4,3-e[1,2,4]triazolo[1,5

clpyrinidin-7-yl)-2-phenyl-N-(((S)-tetrahydrofiran-2-yl)methyil)propanamide 

[03021 A mixture of 2-(5-aminio-2-(furan2-lvi)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrinidin-7-yl)-2-phenylpropanoic acid (50 tg, 0.12 mmol), (S)-(tetraydrofuran-2

yl)methanamine (16 mg, 0.15 mmol), HATU (57 mg, 0.15 minol) and DIPEA (31 mg, 0.24 

nmol) in DMF (5 mL) was stirred at it 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 desired product (26 tg, 

43%). H NMR (400 MHz, DMSO-d6) 6 8.25 (d, J=8.Hz.11H), 7.94 (br.s, 2H), 7.95 (s, 1H), 

7.47-7.43 (m, 1H), 7.31-7.25 (m, 4H), 7.18-7.12 (m, 2H), 6.74 (d, J=4.Hz1H), 3.92-3.87 (m, 

11), 3.63-3.47 (in, 2), 3.28-3.08 (in,2H), 2.31 (s,3), 1.81-1.61 (n,3H), 1.49-1.40 (m, 1 H) 

ppm. MS: M/e 473 (M+1) t 

[03031 Example 52: 2-(5-amino-2-(furan-2-yl)-74H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-(trans)-N-(4-hydroxycyclohexyl)-2-phenylpropananide 

[0304] To a stirred solution of 2-(5-amio-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyriimidin-7-yl)-2-phenylpropanoic acid (100 mg, 0.26 nnol), .HATU (108 mg, 0.28 mmol) 

and DIPEA (100 mg, 0.78 mmol) in THF (15 ml) was added trans-4-aminocyclohexan--o (33 

mg, 0.28 mmol). The reaction mixture was stirred at t for 15h. After completion, the reaction 
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mixture was diluted with EtOAc (30 ml) and then washed with 120 (15 ml X 2). The organic 

layer was dried over Na2 SO4, filtered and then concentrated under reduced pressure to afford a 

residue. The residue was purified byprep-TLC with PE: EtOAc (1:5) to afford the product (71.0 

mg, 57%). H NMR (400 Mi-z, DMSO-d6) 6 8.22 (s, IH), 7.96 (s, 2H), 7.95 (s, 14), 7.48 (d, J:: 

81z, 114), 7.31-7.22 (in, 41), 7.14 (d,,J= 8Hz, 21), 6.74 (dd, J= 41z,2Iz, 11), 3.62-3.56 (m, 

11), 3.30-3.28 (m, 11), 3.17 (s, 14), 2.24 (s, 314), 1.82-1.65 (m, 4H), 1.24-1.11 (m, 41) ppm.  

MS: M/e 487 (M+i).  

[0305] Example 52B:(R)-2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

clpyrimidin-7-y)-N-((trans)-4-hydroxycyclohexyl)-2-phenypropanamide.  

[0306] To a mixture of (R)-2-(5-amino-2-(firan2-yl)-7H-prazolo[4,3-e][I,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (6.0 g. 15.4 mmol), (trans)-4-aminocyclohexan-I-ol 

hydrochloride (2.7 g, 17.9 mmol), DIPEA (7.9 g 61.2 mmol) inTHF(60 mL) was added HATU 

(6.4 g, 16.8 mol) at rt and the mixture was stirred at rt for 16 hrs. The reaction mixture was 

filtered and the filtrate was added 50 mL of aq. NaHCO3, stirred for 10 min and extracted with 

EtOAc (50 mL x2). The combined extract was washed with brine (50 mL x 2), dried over 

Na2SO4 and concentrated.The resulted residue was purified by column chromatography to give 

6.8 g of crude product, which was recrystallized in Heptane/Acetone (3:7, 100 niL). The 

suspension was filtered, washed with Heptane/Acetone (1:1,20 ml), dried under high vacuum 

for 2 hrs to give the title product (4.5 g, yield: 60%). 'H NMR (400 MHz, DMSO-d6) 6 8.22 (s, 

11), 8.13 7.82 (m, 31), 7.48 (d, J= 8.0 Hz, 11), 7.33 7.22 (m, 41), 7.18 7.11 (m, 21), 

6.74 (dd, J=: 3.2, 1.6 Iz, 11), 4.49 (s, 11), 3.60 (s, 11), 3.28 (s, 11), 2.24 (s, 3), 1.86 1.63 

(i, 4H), 1.27 - 1 12 (i, 4H). MS: M/e 487 (M+1Y.  

[03071 Example 53: 2-(5-amino-2-(furan-2-yl)-7H-prazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-y)-2-phenyl-N-(((S)-tetrahydrofiran-3-yl)methyl)propanamide 

[0308] To a mixture of 2-(5-aino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenyipropanoic acid (40 ng, 0.1 mniol), (S)-(tetrahydrofuran-3

yl)methanamine (10 mg, 0.1 mmol) and DIPEA (25 mg, 0.2 mmol) in DMF (2 mL) was added 

iATJ (38 mg, 0.1 mmol). 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 Na2SO 4, 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-d66) 8.24 (d, J= 2.0 Hz, IH), 7.98 (br.s, 2H), 7.95 

(s, 11), 7.77 (dd, J= 10.8 Hz, 5.2 iz, 1H), 7.35 7.22 (m, 411), 7.16 (t, J= 6.0 Iz, 211),6.74 (t, 
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J:::: 0Hz, 1F1), 3.70-- 3.45 (in, 31), 3.36 3.28 (m, 1H), 3.21 - 2.95 (rn, 21),2.47 -- 2.38 (in, 

1H), 2.29 (s, 3H), 190 - .71(m, 1H), 1.55 - 1.38 (m, iH). MS: M/e 473 (M+1)'.  

[0309] Example 54: 2-(5-ainino-2-(furan--)-7H-pyrazolo[4,3-e][1,2,4]triazolo[i,5

c]pyrimidin-7-yl)-2-phenyi-N-(((R)-tetrahydrofiran-3-yl)imethyl)propanamide 

[0310] To a mixtureof2-(5-aino-2-(furan-2-yl)7H-pyrazolo[4,3-e][1,2,4]triazolo[,5

c]pyriiidin-7-yI)-2-phenylpropanoic acid (40 nig, 0.1 mno), (R)-(tetrahydrofuran-3

yl)methanamine (10 mg. 0.1 mmol) and DIPEA (25 mg. 0.2 mmol) in DMF (2 mL) was added 

HATU (38 mg, 0.1 mmol).The mixture was stirred at t overnight. The mixture was quenched 

with water, extracted with EtOAc (30 mL x2), washed with brine, dried over Na2SO4, filtered 

and concentrated. The residue was purified by prep-TL.C (100% EtOAc) to give the title product 

(28 mg, 60%). H NMR (400 MHz, DMSO-d6) 6 8.24 (d, J=2.0 Hz, 1H), 7.98 (br.s, 2H), 7.95 

(s,1H), 7.76 (dd,3 = 10.4 Hz, 5.2 Hz.1H), 7.35 -- 7.21 (m. 4H), 7.16 (t, J= 5.6 Hz. 2H), 6.76 -

6.72 (i, 11), 3.70 3.46 (in, 31), 3.32 3.25 (m, 11), 3.21 - 2.95 (, 211),2.46 2.36 (n, 11), 

2.29 (s, 3H), 190 - 1.69(m, I1H), 1.55 - 1.38 (m,1H). MS: M/e 473 (M+1).  

[03111 Example 55: 2-(5-amino-2-(furan-2-vl)-7H-jyrazolo[4,3-e[1,2,4]triazolo[1,5

clpyrimidin-7-yl)-N-(2-hydroxyethyl)-2-phenylpropanamide 

10312] To a mixture of 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrinidin-7-y)-2-phenylpropanoic acid (40 ng, 0.1 mmol),2-aminoethan-1-ol (10 mg, 0.16 

nmol), DIPEA (55 mg, 0.42 mmol) in DMF (1I mL) was added HATU (46 mg, 0.12 mmol) at rt 

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 Na2SO4, concentrated and the resulted oil was purified 

by prep-TLC (EtOAc: 100%) to give the title product (7.0 mg, yield: 16%) after yophilization.  

1H NMR (400 MHz, DMSO-d6) 6 8.23 (s, 1H), 8.10 -- 7.83 (m, 3). 7.47 (t, J= 5.6 Hz, 1H), 

7.35 7.22 (m, 4H), 7.14 (d J= 6.8 Hz, 2H). 6.78 - 6.70 (m,1H) 4.56 (t, J= 5.6 Hz, 1H), 3.47 

-- 3.36 (m, 211), 3.26 -- 3.14 (m, 21),2.30 (s, 31). MS: M/e 433 (M+1)'.  

[03131 Example 56: 2-(5-amino-2-(furan-2-l)-7H-pyrazolo[4,3-e][1,2,4]triazolo[,5

c]pyrimidin-7-yl)-N-((lS,2R)-2-hydroxycyclohexyl)-2-phenypropanamide 

103141 A mixture of 2-(5-amino-2-(ftiran-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyriiidin-7-yl)-2-phenylpropanoic acid (30 ig, 0.077 nol), (IR,2S)-2-aminiocyclohexan-1

ol (8.9 mg, 0.077 mmol), IATU (35 mg, 0.092 mmol) and DIPEA (30 ing, 0.23 nmnol) in DMF 

(5 mL) was stirred overnight at R. 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 
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over Na2SO4, concentrated and purified by column chromatography (EtOAc) to give the target 

compound (14 mg, 37.3%). FH NMR (400 MHz, DMSO-d6) 'H NMR (400 MHz, DMSO-d6) 6 

8.26 (d, J= 5.5 Hz, IH), 8.01 - 7.92 (m 3H), 7.31 (q, J= 6.6 Hz, 3H), 7 25 (d,J= 3.4 Hz, 1H), 

7.18 (d, J= 6.6 Hz,H 1), 7.11 (d, J= 6.9 Hz, 1H), 6.78 6.74 (m, 21), 4.51 (dd, J= 11.8, 4.0 

Hz, 11), 3.70 (s, 11),.3.59 (s, 11),2.32 (d,J= 3.1 Hz, 31), 1.54-- 1.39 (n, 61),1.24 (i, 2H).  

MS: M/e 487 (M+1)*.  

[03151 Example 57: 2-(5-amino-2-(furan-2-yl)-7H-prazolo[4,3-e][1,2,4]triazolo[1,5

clpyrinidin-7-yl)-N-((1S,2S)-2-hydroxycyclohexyl)-2-phenylpropanamide 

103161 A mixture of 2-(5-amino-2-(furan-2-yl)-7H-pyrazol1o[4,3-e[1,2,4triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (30 mg, 0.077 mmol), (1S,2S)-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 into H20 (60 mL) and 

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

over Na2SO4. concentratedandpurified by column chromatography (EtOAc) to give the target 

compound (23.5 mg, 62.7%). iH NMR (400 MHz, DMSO-d6)6 8 25 (dJ= 6.5 Hz, 1H), 7.97 

(d,J= 8.2 iz, 3F), 7.42 (ddJ= 22.1, 7.9 Hz, 1F), 7.29 7.24 (m,4-1), 7.19 (dJ= 7.7LHz, 

111), 7.10 (d, J= 7.8 Hz, 1 H), 6.75 6.74 (i, I l), 4.41 (m, 1H), 3.52-3.47 (n, 1H), 3.25 3.15 

(n, 1H), 2.30 (d, J= 13.4 Hz, 3-), 1.79 (i, 2), 1.59-- 1.53 (m, 211), 1.18 - 1.08 (m, 41). MS: 

M/e 487 (M+1)'.  

103171 Example 58:25-amino-2fran2-y)7H-pyrazoo[4,3-e][1,2,4]triazolo[I,5

c]pyrimidin-7-yl)-N-((IR,2S)-2-hydroxycyclohexyl)-2-phenylpropanamide 

[03181 A mixture of 2-(5-amino2-(furan-2-yi)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (30 mg, 0.077 mmol), (IS,2R)-2-aminocyclohexan-I

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 1-120 (60 mL) and 

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

over Na2S04, concentrated and purified by column chromatography (EtOAc) to give the target 

compound (22 mg, 58.7%). 1H NMR (400 MHz, DMSO-d6) 6 8.26 (d, J: 5.5 Iz, 1-1), 7.95 (s, 

311), 7.31 (q, J=: 6.5 H z, 31), 7.25 (d, J= 3.3 Hz, 1H), 7.18 (d,J= 6.9 Hz, 111), 7.11 (d,,/= 7.0 

Hz, 11), 6.76 (d, J= 8.6 Hz, 2H), 4.50 (s, H),.3.70 (s, 11), 3.59 (s, 11), 2.32 (d, J: 2.7 iz, 

3H), 1.54 - 1.39 (m, 6H), 1.23 (m, 2H). MS: M/e 487 (M+1).  

64



WO 2019/196803 PCT/CN2019/081785 

[0319] Compound 58 A: 2-(5-amino-2-(furan-2-)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-((S,2R)2-hydroxycyclohexyl)-2-phenylpropanamide 

[0320]A mixture of (S)-2-(5-amino-2-(furan2-yl)-7H-pvrazolo[4,3-e][12,4triazoo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (100 mg, 0.257 mmol), (IS,2R)-2-aminocyclohexan

i-cl(29.5mg,0257mmo), HATU (117ug, 0.308 minol) and DIPEA (99 ig, 0.77 mmol) in 

DMF (5 ml) was stirred overnight at RT. The reaction mixture was poured into 20 (60 rnL) 

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

dried over Na2SO4, concentrated and purified by column chromatography(EtOAc)togivethe 

target compound (35 mg, 28.2%). 11 NMR (400 MI-Iz, DMSO-d6) 6 8.25 (s, 11), 7.96 (s, 311).  

7.28 (in, 4H), 7.18 (d, = 7.4 Hz, 2H), 6.76 (d, J= 10.6 Hz,2H), 4.52 (d, J= 3.0 Hz, 1 H), 3.70 

(s,2H), 3.30 (s, 1H), 2.33 (s, 3H), 1.49 -- 1.33 (m, 6H), 1.23 (in, 2H). MS: M/e 487 (M+)'.  

[03211 Compound 58B: (R)-2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazoio[1,5

c]pyrimidin-7-yl)-N-((R,2S)-2-hydroxycyclohexyl)-2-phenypropanamide 

[03221 A mixture of (R)-2-(5-amino-2-(furan-2-yl)-7H-prazolo[4,3-e][1,2,4]triazolo[I,5

c]pjrimidin-7-yi)-2-phenylpropanoic acid (100 mg, 0.257 mmiol), (S,2R)-2-ainiocyclohexan

I-c1 (29.5 tg, 0.257 mol), HATU (117 mg, 0.308 mmol) and DIPEA (99 mg, 0.77 mmol) in 

DMF (5 mL) was stirred overnight at RT. The reaction mixture was poured into 20 (60 riL) 

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

dried over Na2S04, concentrated and purified by column chromatography (EtOAc) to give the 

target compound (40 mg, 32%). 1 HNMR (400 MI-Iz, DMSO-6) 6 8.27 (s, 114), 7.96 (s, 31), 

7.28 (m, 41-1), 7.11 (d, J= 7.3 Hiz, 21), 6.76 (d, J= 9.1 Hz, 2H), 4.49 (s, 11), 3.69 (s, 11), 3.59 

(s, 1H), 2.32 (s, 3H), 1.47 (m, 6H), 1.24 (s, 2H).. MS: M/e 487(M+i) .  

[03231 Example 59: 2-(5-amino-2-(furan-2-yl)-7H-pyrazoo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenyl-N-((S)-tetrahydro-2H-pyran-3-yl)propanamide 

[0324] A mixture of (S)-tetrahvdro-21H-pyran-3-anine hydrochloride (21 trig, 0.15 nmmol), 2-(5

amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[I,5-c]pyrimidin-7-yi)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 RTovernight.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 Na2S04 

and concentrated under reduced pressure. The residue was purified by rep-TLC (EtOAc:100%) 

to afford the title compound (5 mg, yield: 0.3%)HNMR (400 MHz. DMSO-d6) 68.32 -- 8.18 

(m, 11), 8.07 -- 7.92 (m, 3H), 7.62 7.45 (m, 1), 7.35 7.21 (m, 41), 7.19 7.04 (in, 2H), 
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6.75 (s, 11), 3.90-- 3.59 (m, 31), 3.30-- 3.13 (m, 111), 3.12 2.94 (In, 11-1), 2.27 (s, 31), 1.88-

1.68 ( nIH), 1.60 - 1.40 (i, 3H)ppm. MS: M/e 473 (M 1) 

[0325] Example 60: 2-(5-amino-2-(fuianI--l)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenyl-N-((R)-tetrahydro-2H-pyran-3-i)propanamide 

[0326] A mixture of (R)-tetrahydro-21-pyrn-3-amine hydrochloride (21 ng, 0.15 nnnol), 2-(5

ainino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5-c]pyriiidin-7-yl)-2-phenvlpropanoic 

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 (10 mL) and extracted with 

EtOAc (15 mL x 3).The combined organic layers were washed with brine, dried over Na2 SO4 

and concentrated under reduced pressure. The residue was purified byprep-TLC (ELOAc:100%) 

to afford the title compound (25 mg, yield: 51.3%).H NMR (400 MHz, DMSO-d6) 68.31 -- 8.19 

(m iH), 8.09 - 7.88 (m. 3H), 7.60 -- 7.44 (m, 1H), 7.35 - .20 (m, 4H), 7.19 -- 7.12 (m, 1M), 

7.12 -- 7.02 (in, I H), 6.77 6.69 (m, 1 H), 3.88 3.56 (m, 3f), 3.27 --3.13 (m, 1H), 3.09 2.94 

(m, 1H), 2.32 - 2.21 (m, 3), 1.87 -1.70 (m, 1H), 1.60 - 1.35 (m, 3H)ppin. MS: M/e 473 

(M+1)*.  

[0327] Example 61: 2-(5-amino-2-(furan-2-yl)-7/-H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenvl-N-((tetrahvdro-2H-pyran-3-yl)methyi)propanainide 

[0328] A mixture of (tetrahydro-2H-pyran-3-l)nethanamine (18 ng, 0.15mol),2-(5-amino

2-(furan-2-y)7H-pyrazolo[4,3-c][1,2,4triazoo1,5-cpyrimidin7-y)-2-phenypropanoicacid 

(40 mg, 0.1 mmol), HATU (43 mg, 0.11 mmol) and DIPEA (0.1 mL) in DMF (5 mL) was stirred 

at RTovernight. 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 Na2SO4 and 

concentrated under reduced pressure. The residue was purified by prep-TLC (EtOAc:100%) to 

afford the title compound (25 mg, yield: 62.7%)).H NMR (400 MHz, DMSO-d6) 68.31 -8.12 

(n114), 8.07 7.83 (n., 3), 7.72 7.53 (m, 11), 7.36 7.22 (m, 4H), .'0 7.10 (, 21-), 

6.86 - 6.62 (m, IH), 3.73 - 3.59 (m, 2H), 3.28 - 3.19 (i ), 3.05 -2.90 (i, 3M), 2.29 (s, 3M), 

1.81 - 1.55 (m, 2H), 1.54 - 1.32 (m 2H), 1.16 - 1.06 (m, IH)ppm. MS: M/e 487 (M-1).  

103291 Example 62: 2-(5-amino-2-(ftiran-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-(2-(dimethlviamino)ethyl)-2-phenvipropanamide 

[0330] A mixture of NT,NN-dimethylethane-1,2-diamine (14 mg, 0.15 mmnol), 2-(5-arnino-2 

(firan-2-yi)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5-c]pyrimidin-7-yi)-2-phenyipropanoic acid (40 

mg, 0.1 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 NaSO4 and 

concentrated under reduced pressure. The residue was purified by prep-TLC (MeOH/DCM:1/5) 

to afford the title compound (12 mg,yield: 31.8%).H NMR (400 MHz, DMSO-d6) 68.28 (s, 

11), 8.15 7.90 (m, 31), 7.78 (br.s, 1 H), 7.38-- 7.20 (n, 41), 7.16 6.96 (m, 21), 6.79 6.64 

(m, I H), 3.50 -- 3.37 (m, 21), 3.37 -- 3.25 (m, 61), 2.99-- 2.72 (m, 21),2.29 (s, 3H)ppm. MS: 

M/e 460 (M+1).  

103311 Example 63:.2-(5-amino-2-(furan-2-yl)-7H -pyrazolo[4,3-e][1,2,4]triazolo[I,5

clpyrinidin-7-yl)-N-((3-hydroxyoxetan-3-yl)methvl)-2-(o-tolyl)propanamide 

[03321 A mixture of 2-(5-ainio-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2.4]triazolo[1,5

c]pyrimidin-7-yl)-2-(o-tolyl)propanoic acid (35 mg. 0.09 mmol), 3-(aminomethyl)oxetan-3-ol 

(14 mg, 0.13 mmol), HATU (50 mg, 0.13 mmol) and DIPEA (24 mg, 0.18 mmol) in DMF (5 

mL) was stirred at rt for2 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 preparative TLC (EtOAc) to get the desired product (20 ng, 48%). 'H NMR (400 

MHz, DNISO-d6) 6 8.27 (s, 11), 8.00 (br.s, 21H), 7.95 (d, J=4.0Hz, 1H), 7.58 (t, J:::8.0Hz, 1-H), 

7.25-7.12 (m, 41), 6.84 (d, J:::8.0Hz, 1 H), 6.74 (d,,J=4.01-z, 11), 5.74 (br.s, I H), 4.25 (s,21H), 

4.15 (dd, Ji::I20Hz, J:::8.01z, 21), 3.55 (dd, J1:j2.0Hz, J2=8.01lz, 11), 3.35-3.33 (m, 1H), 

2.34 (s, 3H), 1.97 (s, 3H) ppm. MS: M/e 489 (M+i)*.  

103331 Example 64: 2-(5-amino-2-(faran-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenyl-N-(pyridin-3-yl)propanamide 

[03341 To a mixture of 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (40 mg, 0.1 mmol), pyridin-3-amine (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 stirred at rt for 16 hrs. The mixture was diluted with 10 mL of EtOAc, 

washed with brine (5 mL x 3), dried over Na2SO4, concentrated and the resulted oil was purified 

byprep-TILC (EtOAc: 100%) to give the title product (12 mg, yield: 26%) after lyophilization.  

'H NMR (400 MI-zi, DMSO-d6) 6 9.99 (s, 1H), 8.71 (d, J:: 2.4 Hz, 1H), 8.33 (s, 1-), 8.26 (d, J 

= 3.21Hz,1H),8.17 7.97(in,.31),7.95(s, iH),7.38 7.26(in,41),7.25(d,,J:=3.61Hz,IH), 

7.10 (d, J= 6.4 Hz, 2H), 6.74 (dd,J:: 3.2, 1.6 Hz, 111), 2.47 (s, 3-). MS: M/e 466 (M+1).  

[03351 Example 65: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[43-e][1,2,4]triazolo[1,5

clpyrinidin-7-yl)-2-phenyl-N-(pyridin-4-yl)propanamide.  
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[0336] To a mixture of 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenypropanoic acid (40 mg 0.1 mmol), pyridin-3-amine (15 mg, 0.16 

mmol), DIEA (75 mg, 0.58 mmol) in DMF (1 ml.) was added HATU (46 mg, 0.12 mmol) at t 

and the mixture was stirred at rt for 16 Irs. The mixture was diluted with 10 mL of EtOAc, 

washed with brine (5mnL x 3), dried over Na2SO 4, concentrated and the resulted oil was purified 

b prep-TLC(EtOAc: 100%) to give the title product (25 mg, yield: 54%) after lyophilization.  

iHNMR(400 MHz, DMSO-d6) 6 10.21 (s, 1H), 8.41 (d.J= 6.0 Hz, 24). 8.33 (s, 1H), 8.04 (s, 

21-1), 7.95 (s, 111), 7.65 (d, J=: 6.0 Hz, 2H), 7.37 7.22 (m, 4Ff), 7.05 (d, J= 6.4 Hz, 21-), 6.78 

6.70 (m, 111),2.51 (s, 31-). MS: M/e 466 (M+1)".  

[0337] Example 66: 2-(5-amino-2-(furan-2-)-7H-pyrazolo[4,3-e][1,2,4]riazolo[,5

c]pyrimidin-7-yl)-2-phenyl-N-(pyridin-2-ylmethyli)propanamide 

[03381 A mixture of 2-(5-amino-2-(ftiran-2-yi)-7H-pyrazolo[4,3-e][i,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (38.9 mg, 0.1 mnmol), pyridin-2-yimethanamine (10 

mg, 0.1 mmol), HATU (45 mg, 0.12 mmol) and DIPEA (25.8 mg 0.2 mnmol) in DMF (3 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 Na2SO4, 

concentrated and purified by prep-TLC (petroleum ether/EtOAc::::l:2) to give the target 

compound (23 mg, 48%).'I NMR (400 Mz, DISO-d6)6 8.40 (d,.J= 4.4 Iz, 111), 8.26 (s, 

1H), 8.17 (t,J= 5.6 Hz, 1H), 8.05 (s, 2H), 7.95 (s. 1H), 7.74 (t, J= 7.6 Hz. 1H), 7.41 (d, J= 7.6 

Hz, 1H), 7.36 7.18 (m, 711),6.74 (s, 111), 4.51 4.34 (m, 211), 2.39 (s, 31-)ppm. MS: M/e 480 

(M-1)-*.  

[0339] Example 66B: (R)-2-(5-amino-2-(fran-2-y)-7H-pyrazolo[4,-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenyl-N-(pyridin-2-ylmethyl)propanamide 

[03401 A mixture of (R)-2-(5-amino-2-(furan-2-yi)-7H-pyrazolo[4.3-e][1,2,4]triazolo[1.5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (38.9 mg, 0.1 minmol.), pyridin-2-vyhnethanamiie (10 

mg, 0.1mnol), HATU (45 mg, 0.12 mmoil) and DIPEA (25.8 mg, 0.2 mol) in DMF (3 ml) 

was stirred overnight. The reaction mixture was poured into H 20 (10 mL) and extracted with 

EtOAc (10 mL x 3).The combined organic layers were washed with brine, dried over Na2SO4, 

concentrated and purified by prep-TLC (petroleum ether/EtOAcil:2) to give the target 

compound (26 mg, 54%). '1-1 NMR (400 MHz, DMSO-d6) 6 8.40 (d, J= 4.4 Hz, 1H), 8.26 (s, 

1H), 8.17 (t. J= 5.6 Hz, 1H). 8.05 (s, 2H). 7.95 (s, iH), 7.74 (t. J= 7.6 Hz, 1H), 7.41 (d. J= 7.6 
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Hz, 1 H), 7.36 -- 7.18 (in1,7H), 6.74 (s, I H), 4.51 4.34 (in, 2), 2.39 (s, 3H)pprn. MS: M/e 480 

(MI+1)*.  

[03411 Example 67:2-(5-amino-2-(furan-2-l)-7H-pyrazolo[4,3-e][1,2,4]triazolo[i.5

c]pyrimidin-7-yl)-2-phenyl-N-((R)-piperidin-3-yl)propanamide 
NH, NH, 

NH2I N"2 N 2 C j, NY N -- H- ----- N-N-----N---

'N N -- Jtp NIjNseB u ~~I o5 N'/ 

Boc H 

[0342] Step A: tert-butyl (3R)-3-(2-(5-amino-2-(furan-2-yl)-7-pyazolo[4,3

e][1,2,4]triazolo[1,5-c]pyrimidin-7-yl)-2-phenyipropanamido)piperidine-1-carboxylate 

[03431 A mixture of 2-(5-amino-2-(furan-2-y)-7H-pyrazolo[4,3-e][I,2,4]triazolo[1,5

c]pyrinidin-7-yl)-2-phenvpropanoic acid (38.9 mg, 0.1 nnol), tert-butyl (R)-3

aminopiperidine--carboxylate (20 ng, 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 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 Na2SO 4, concentrated and purified byprep-TLC (petroleum ether/EtOAc:::1:2) 

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

[03441 Step B: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5-c]pyrimidin-7

y)-2-phenyl-N-((R)-piperidin-3-yl)propanamide 

103451 To a stirred solution of the product of Step A (23 mg, 0.04 mmol) in CH2Cl (4 mL) was 

added EtOAc/HC(g) (4.0 M, imL). After addition, the reaction was stirred overnight. The 

reaction mixture was concentrated to give the target compound (22 mg, 100%). 1H NMR (400 

MHz, DMSO-d6) 9.18 -- 8.85 (m, 2H), 8.27 (d, J= 2.0 Hz.1IH), 8.03 (s2H), 7.96 (s,1H), 7.88 

(dd,J:= 25.6,8.0 Hz, 1), 7.33-- 7.21 (n,41-1), 7.18 7.07 (n,21-1),6.78 -- 6.72 (m,1 H), 4.21 

4.04 (m, 1H), 3.26 (dd, J= 40.8, 12.4 Hz, 1 H), 3.15 - 3.03 (i, IH) 2.77 - 2.55 (m, 2H), 2.27 (s, 

3H), 1.89 - 1.38 (i, 4H)ppm MS: M/e 472 (M+)*.  

103461 Example 68: 2-(5-anino-2-(furan-2-y)-7H-pyrazolo[4,3-e][1,2,4triazolo[1,5

c]pyrinidin-7-yl)-2-phenvl-N-((S)-piperidin-3-yl)propanaimide 
N H.  

H2  N--N N N 

i N 0< Nz-N N ~ X HON'N stepA N \ te BNa 
6 N=1 N 

Boo H 

[03471 Step A: tert-butyl (3S)-3-(2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3

e][1,2,4]triazolo[1,5-c]pyrimidin-7-yl)-2-phenylpropanamido)piperidine-I-carboxylate 
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[0348] A mixture of2-(5-amino-2furan2-yl)-7H-pyrazolo[4,3-e][1,,4]triazoo[1,5

c]pyrimidin-7-yl)-2-phenypropanoic acid (38.9 mg, 0.1 mmol), tert-butyl (S)-3

aminopiperidine--carboxylate (20 mg, 0.1 inmol), HATU (45 mg, 0.12 minol) and DIPEA (25.8 

mg, 0.2 mmol) in DMF (3 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 Na2SO4, concentrated and purified byprep-TLC (petroleum ether/EtOAc::::1:2) 

to give the target compound (10 mg, 18.7%) as a white solid. MS: M/e 572 (M+1)*.  

[0349] Step B: 2-(5-amino-2-(fturan-2-yl)-7H-pyrazolo4,3-e][1,2,4]triazolo[1,5-c]pyrimidin-7

yI)-.2-phenyl-N-((R)-piperidin-3-yl)propanamide 

[0350] To a stirred solution of the product of Step A (23 tg, 0.04 mmol) in CH2C2 (4 mL) was 

added EtOAc/HC(g) (4.0 M. 1 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 9.18 --- 8.85 (m,2H), 8.27 (dJ::::2. Hz, 1F), 8.03 (s,21), 7.96 (s, 1), 7.88 

(dd, J= 25.6, 8.0 Hz, IH), 7.33 - 7.21 (m, 4H), 7.18 - 7.07 ( n2H), 6.78 - 6.72 (m, IH), 4.21 

4.04 (m, IH), 3.26 (dd, J= 40.8, 12.4 Hz, H), 3.15 - 3.03 (in, IH), 2.77 - 2.55 (m, 2H), 2.27 (s, 

31-1), 1.89 1.38 (m, 4H)ppm. MS: M/e 472 (M+1)-.  

103511 Example 69: 2-(5-amino-2-(furan-2-)-7H-1-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-(cis)-N-(4-hydroxy-4-mnethlcyclohexyl)-2-phenylpropanamide 

[03521 To a stirred solution of 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (50 mg, 0.13 mmol), HATU (54 mg, 0.14 mmol) and 

DIPEA (50 mg, 0.39 mmol) in THF (15 ml) was added cis-4-amino--methylyclhexan-1-ol 

(17 mg, 0.13 mmoil). The reaction mixture was stirred at r for 15h. After completion, the 

reaction mixture was diluted with EtOAc (30 ml) and then washed with H20 (15 ml X 2). The 

organic layer was dried over Na2SO 4 , 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 (39.2 mg, 61%). `H NMR (400 MHz, DMSO-c6) 6 8.21 (s 11H), 7.95 (s, 3H), 7.47 (dJ 

= 8Hz, 1H), 7.31-7.23 (m, 4H);7.17 (d, J= 8Hz. 2H) 6.73 (dd, J= 4, 2Hz, 1H), 3.93 (s, IH), 

3.61-3.52 (m, 1H), 2.27 (s, 3H), 1.56-1.43 (in, 6H), 1.32-1.25 (m, 21), 1.06 (s, 3!) ppm. MS: 

M/e 501 (M+1)*.  

[0353] Example 69A: (S)-2-(5-amnino-2-(furan-2-yl)-7ltpyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-(cis)-N-(4-hydroxy-4-methylcyclohexyl)-2-phenyilpropanamide 
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[0354] To a stirred solution of (S)-2-(5-aino-2-(furan-2-yl)-7H-pyrazolo[4,3

e][1,2,4]triazolo[1,5-c]pyrimidin-7-yl)-2-phenylpropanoic acid (100 mg, 0.26 mmol), HATU 

(108 ng, 0.28 mmol) and DIPEA (100 mg, 0.78 mmol) in THF (15 ml) was added cis-4-amino

1-methylcyclohexan-1-ol (33 mg, 0.26 mmol).The reaction mixture was stirred at rt for I5h.  

After completion, the reaction mixture was diluted with EtOAc (30 ml) and then washed with 

H20 (15 ml X 2). The organic layer was dried over Na2SO 4, 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 (70.1 mg, 54%). 'I NMR (400 MHz, DMSO-d6) 6 8.21 (s, 1-), 8.06-7.88 

(m, 311),7.47 (d, J:= 8Hz, 1H), 7.31-7.22 (m, 41), 7.16 (d, J= 8Hz, 21), 6.79-6.70 (m, 1H), 

3.93 (s, IH), 3.64-3.52 (m, IH),2.26 (s, 3H), 1.56-1.45 (m, 6H), 1.32-1.22 (m, 2H), 1.05 (s, 3H) 

ppm. MS: M/e 501 (M-1).  

[03551 Example 69B: (R)-2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-(cis)-N-(4-hvdroxy-4-methylcyclohexvi)-2-phenylpropanamide 

[03561 To a stirred solution of(R2-(5-amino-2-(furan-2-y)7H-pyrazoo[4,3

e][1,2,4]triazolo[1,5-c]pvriimidin-7-yl)-2-phenylpropanoic acid (100 mg, 0.26 mmol), HATU 

(108 mg, 0.28 mmol) and DIPEA (100 mg, 0.78 mmol) inTHF (15 ml) was added cis-4-amino

1-tnethylcyclohexan--ol (33 g, 0.26 muol). The reaction mixture was stirred at rt for 15h.  

After completion, the reaction mixture was diluted with EtOAc (30 ml) and then washed with 

H20 (15 ml X 2). The organic layer was dried over Na2SO4, filtered and then concentrated under 

reduced pressure to afford a residue. The residue was purified by prp-TLC with PE:EtOAc (1:4) 

to afford the product (65.5 mg, 51%). NMR (400 MHz, DMSO-d6) 6 8.21 (s, 1H-), 8.10-7.88 

(m, 3H), 7.48 (d, J= 8Hz, 1 H), 7.32-7 24 (m, 4H), 7.16 (d, J= 8Hz, 2H), 6.73 (dd, J= 4Hz,2Hz, 

IH), 3.93 (s, IH), 3.66-3.51 (M, 1H), 2.26 (s.3H), 1.58-1.42 (m, 6H), 1.32-1.22 (m, 2H), 1.05(s, 

3H) ppm. MS: M/e 501 (MI1)*.  

[0357] Example 70: 2-(5-aino-2-(furan-2-yl)-71]-pyrazolo[4,3-e][1,2,4]triazolo[I,5

c]pyrimidin-7-yl)-N-((3-hydroxyoxetan-3-yl)muethyi)-2-(2-methoxyphenyil)propanamide.  

[03581 To a mixture of 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[43-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-(2-methoxypheny)propanoic acid (50 mg, 0.1 mmol), 3

(aminomethyl)oxetan-3-ol (13 ing, 0.13 rmol), DIPEA (70 rug, 0.54 rumol) in DMF (2 nL) was 

added IATU (50 g, 0.13 nmol) at rt 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 Na2SO, 

concentrated and the resulted oil was purified by prep-TLC (EtOAc/MeOH: 2:1) to give the 
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title product (16 ig, yield: 32%) after yophilization. '{ NMR (400 MHz, DMSO-d6) 6 8.23 (s, 

IH), 803 -7.83 (n, 3H), 7.37- 7.19 (m, 3H), 7,07 (dJ= 8.0 Hz, 1H.), 6.82 (t,J= 7.6 Hz, 1H), 

6.74(dd,J= 3.2, 1.6Hz, 1H),6,38 (dd,J=7.6,1.2Hz, IH), 5.73 (s, 1H),4.38-4.8 (m,4H), 

3.69 (s, 311), 3.51 3.38 (in, 2H), 2.37 (s, 3H). MS: M/e505 (M-i).  

[0359] Example 71: 2-(5-aino-2-(furan-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-((I-hydroxycvclobutyl)methyl)-2--phenylpropanamide.  

[03601 To a mixture of 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

clpyrinidin-7-yl)-2-.phenylpropanoic acid (40 mg, 0.1 mmol),1I-(aminomethyl)cyclobutan-1-ol 

(12 mg, 0.12 nmol), DIPEA (50 mg, 0.39 mmol) in DMF (1I mL) was added HATU (46 mg, 

0.12 inmol) at rt and the mixture was stirred at r for 16 hrs. The mixture was diluted with 20 mL 

of EtOAc, washed with brine (10 mL x'3), dried over Na2SO4, concentrated and the resulted oil 

was purifiedby prcp-TLC (EA100%) to give the title product (39 mg, yield: 83%) after 

lyophilization. ij jNMR (400 MHz, DMSO-d6) 6 8.26 (s, 1H), 8.08-- 7.83 (i, 311), 7.36 -- 7.27 

(m, 3H), 7.25 (dd, J= 3.2, 0.4 Hz, 1), 719 - 710( 2),6.98 (tJ= 5,6 Hz, IH), 6.74 (dd, J 

=3.2, 1.6 Hz, 1H), 5,02 (s, IH), 3.27 (d, J= 5.6 Hz, 2H),2.35 (s, 3H), 1.96 - 1,68 (m, 4H), 1.60 

1.48 (m, 1-), 1.43 1.30 (m, 11). MS: M/e 473 (M+1) 

[03611 Example 72: 2-(5-ainio-2-(furan-2-yl)-71- pyrazolo[4,3-e][1,2,4]triazolo[I,5

c]pyrimidin-7-yl)-N-((1-hydroxycyclohexyl)methyl)-2-phenylpropanamnide.  

[03621 To a mixture of 2-(5-amino-2-(furan-2-yl)7H-pyrazolo[4.3-e][1,2,4]triazolo[1.5

c]pyrimidin-.7-yl)-2-phenylpropanoic acid (40 mg, 0.1 mmol), 1-(aminomethyl) cyclohexan-1-ol 

(20 mg, 0.12 mmol), DIPEA (50 mg, 0.39 mmol) in DMF (1I mL) was added HATU (46 ng 

0.12 mmol) at rt 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 Na2SO4, concentrated and the resulted oil 

was purified by prep-TLC (EA100%) to give the title product (27 mg, yield: 54%) after 

lyophilization. 'I NMR (400 MHz, DMSO-d6) 6 8.27 (s, 11), 8.14 -- 7.78 (m, 3H), 7.39- 7.27 

(m, 3H), 7.25 (dJ= 3.2 Hz, IH), 7 20 - 7.05 (n, 2H), 6.98 (t, J=56 Hz, IH), 6.74 (dd, J= 32, 

1.6 Hz, 1H), 4.17 (s, 1H), 3.13 (d, J= 5.2 Hz, 2H), 2.35 (s, 3H), 1.50 - 1.02 (m, I0H). MS: M/e 

501(M+).  

[0363] Example 73: 2-(5-amino-2-(furan-2-yl)-7-.pyrazolo[4,3-e][l,2,4]triazolo[1,5

c]pyrimidin-7-y)-2-phenyl-N-(2-(tetrahydro-2H-pyra-4-yl)ethyl)propanamnide 

[03641 A mixture of 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

cipyrinidin-7-yl)-.2-phenylpropanoic acid (100 mg, 0.2570 mmol), 2-.(tetrahydro-.2H-pyran-4
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yi)ethan-i-amine (40 mg, 0.3085 nmol), HATU (146 tg, 0.3856 mml),DIPEA(99mg, 

0.7712 inmol) in DMF (3 mL) was stirred at rt for 3 hours. The reaction mixture was poured into 

H-0 (10 mL) and extracted with EtOAc (15 ml. x 3). The combined organic layers were washed 

with brine, dried over Na2SO4, concentrated and purified by column chromatography 

(DCM/MeOH+=:40:~1-0:1) to give the product (62 mg, 48.2%). HNMR (400 MHz, DMSO-d6) 6 

8.24 (s, 11-1), 8.00 (s, 2H), 7.95 (d, :: 0.9 Hz, I H), 7.53 (t, J:= 5.6 Hz, 1H), 7.34 7.20 (i, 4H), 

7.15 (dd. J= 8.0, 1.4 Hz. 2H), 6.74 (dd, J= 3.4, 1.8 Hz. 1H), 3.76 -- 3.66 (m 2H), 3.15 (q, J 

6.6 Hz, 21-), 3.04 (dd, J= 23.4,11.6 Hz, 2H), 2.28 (s, 3H), 1.51 1.39 (in, 2H), 1.37 1.27 (m, 

21-1),1.26 1.17.( 1 H), 1.02 (ddd, J:: 23.9, 12.0, 4.2 Hz, 21-1). MS: M/e 501 (M+I.  

[0365] Example 74: 2-(5-amino-2-(fuiran-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[i,5

c]pyrimidin-7-y)-2-phenyl-N-(2-(tetrahydrofuran-3-yl)ethyl)propanamide 

[03661 A mixture of 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (100 mg, 0.2570 nol), 2-(tetrahydrofuran-3

yl)ethan- 1-amine (35 mg, 0.3085 inol), HATU (146 mg, 0.3856 imol), DIPEA (99 mg, 

0,7712 mmol) in DMF (3 mL.) was stirred at rt for 3 hours. The reaction mixture was poured into 

120 (10 mL) and extracted with EtOAc (15 mL x 3). The combined organic layers were washed 

with brine, dried over Na2SO 4, concentrated and purified by column chromatography 

(DCM/MeOH:::40:10:1) to give the product (64 mg, 51.2%). 1HNMR (400 1z, DMSO-d6) 6 

8.23 (s1, H), 7 .97 (s, 2H), 7.95 (s, IH), 7.62 (t, J= 6.1 Hz, 1H), 7.27 (dd, J= 14.1, 5.7 Hz, 4H), 

7.15 (d,j=7.4z,2H-1),6.74(dd,J::=:3.3, 1.7 Hz, 111), 3.74 3.67 (m, 11-1), 3.65 (dd, J::: 9.3, 

4.7 Hz, 111), 3.53 (dd, J= 7.6, 3.5 Hz, 1H), 3.19 3.04 (m, 31-1),2.29 (s, 311), 2.03 1.84 (m, 

2H), 1.47 (dd, J= 12.0, 5.6 Hz, 2H), 1.41 1.33 (m, IH). MS: M/e 487 (M+).  

[03671 Example 75: 2-(5-amino-2-(fran-2-yl)-7H-prazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-(2-(2-methoxyethoxy)ethyl)-2-phenylpropanamide 

[0368] A mixture of 2-(5-amino--(furan2-lvi)-7H1-pyrazolo[4,3-e][1,2,4]triazolo[I,5

c]pyrimidin-7-yl)-2-phenypropanoic acid (100 ng, 0.2570 inmol), 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 rt for 3 hours.The reaction mixture was poured into 120 (10 mL) 

aid extracted with EtOAc (15 mL x 3). The combined organic layer was washed with brine, 

dried over Na2 SO4 , concentrated and purified by colnrin chromatography 

(DCM/MeOH=40:10:1) to give the target product (85 mg, 67.48%). HNMR (400 MHz, 

DMSO-d6) 6 8.24 (s, 1I ), 7.98 (s, 2H), 7.95 (sL, 1l), 7.56 (t, J= 5.6 Hz, 11-1), 7.34 7.22 (in, 
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41), 7.15 (dd, J=: 7.7, 1.5 Hz, 214), 6.74 (dd, J= 3.3, 1.8 Hz, 14), 3.46 -- 3.37 (n, 4H), 3.29 (dd, 

J= 5.6, 3.0 Hz, 3H), 3.22 (dd, J= 13.2, 6.0 Hz, iH), 3.13 (s, 3H), 2.28 (s, 3H). MS: M/e 491 

(M1+1)* 

103691 Example 76: 2-(5-amino-2-(ftiran-2-yl)-7H-pyrazolo[4,3-e[1,2,4]triazolo[1,5

c]pyriiidin-7-yl)-(cis)-N-(4-hvdroxycyclohexvi)-2-phenylpropanamide 

[0370] To a stirred solution of 2-(5-aino-2-(furan-2-yl)-7 pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (50 mg, 0.13 mmol), HATU (54 mg, 0.14 mmol) and 

DIPEA (50 mg, 0.39 rmol) in THF (15 ml) was added cis-4-aminocyclohexan-1-ol 

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

completion, the reaction mixture was diluted with EtOAc (30 ml) and then washed with H 20 (15 

ml X 2). The organic layer was dried over Na2SO4., 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 (37.4 mg, 60%). 11 NMR (400 MH z, DMSO-d6) 6 8.23 (s, 114), 8.10-7.90 (m, 

3H), 7.41 (d, J= 8Hz, IH), 7.32-7.23 (i, 4H),7.15 (d, J= 8Hz,2H) 6.74 (dd,1J= 4Hz,2Hz, iH), 

4.25 (s, IH), 3.71-3.62 (in,2H), 2.28 (s, 3H), 1.56-1.37 (m, 8H)ppn. MS: /e 487 (M+1).  

103711 Example 76A: (S)-2-(5-amino-2-(furan-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

cipyrimidin-7-yl)-(cis)-N-(.4-hydroxycyclohexyl)-2-phenylpropanamide 

103721 To a stirred solution of (S)-2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3

e][1,2,4]triazolo[1,5-c]pyrimidin7-yl)-2-phenylpropanoic acid (150 mg, 0.39 mmol), HATU 

(161 mg, 0.42 mmol) and DIPEA (149 mg, 1.16 mmol) in THF (20 ml) was added cis-4

aminocyclohexan-I-ol hydrochloride (58 mg, 0.39 nmol).The reaction mixture was stirred at r 

for 15h. After completion, the reaction mixture was diluted with EtOAc (30 ml) and then washed 

with H20 (15 ml X 2). The organic layer was dried over Na2SO 4, 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 (103.9 mg, 55%). i- jNMR (400 MHz, DMSO-d6) 6 8.23 

(s, IH), 8.09-7.90 (n, 3H), 7.42 (d, J= 8Hz, IH), 7.35-7.24 (m, 4H), 7.15 (d, J= 8Hz, 2H), 6.86

6.70 (in, 1H), 4.27 (s 1), 3.75-3.60 (m,2H), 2.28 (s, 3H), 1.59-1.38 (m, 8H) ppm. MS: M/e 

487 (M+I)+.  

[0373] Example 76B: (R)-2-(5-amino-2-(furan-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-(cis)-N-(4-hvdroxycyclohexvi)-2-phenylpropanamide 

[03741 To a stirred solution of (R)-2-(5-amino-2-(fuiran-2-y)-7H-pyrazolo[4,3

e][1,2,4]triazolo[1,5-c]pyrimidin-7-yl)-2-phenyipropanoic acid (150 mg, 0.39 mmol), HATU 

74



WO 2019/196803 PCT/CN2019/081785 

(161 mg, 0.42 nnol) andDIPEA (149 mg, 1.16 nnol) in THF (20 nl) was added cis-4

aminocyclohexan--ol hydrochloride (58 ing, 0.39 mmol). The reaction mixture was stirred at rt 

for 15h. After completion, the reaction mixture was diluted with EtOAc (30 ml) and then washed 

with 1120 (15 ml X 2). The organic layer was dried over Na2SO4., 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 (123.1 rg, 66%). I- NMR (400 MHz, DMSO-d6) 6 8.23 

(sI H), 8.08-7.90 (m. 3H), 7.42 (d. J= 8Hz, 1H), 7.33-7.24 (m, 4H), 7.15 (d. J= 8Hz, 2H), 6.74 

(dd, J= 4Hz,21-Iz, 111), 4.27 (d, J= 4Hz, 11), 3.71-3.61 (in, 21), 2.28 (s, 31), 1.57-1.38 (in, 8) 

ppm. MS: M/e 487 (M+1).  

[0375] Example 77: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e[1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenyl-N-(pyridin-2-yl)propanamide 

382m N NH2 
NH NHN:H N1 

HO N-N Step A N-N Step N-N 
)I v N 

[03761 Step A: 2-(5-amino-2-(fiiran-2-y)-7H1-I-pyrazolo[4,3-e][1,2,4]triazolo[1,5-c]pyrimidin-7

yl)- 2 -phenylpropanoyl chloride.  

[0377140 mg of 2-(5-amino-2-(furan-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5-c]pyrimidin-7

yl)-2-phenylpropanoic acid in SOC2 (10 mL) was heated at 70 C for 1 hour. The solution was 

concentrated to dryness. 20 mL of CH2C was added and the resulted mixture was concentrated 

again to remove the SOCl2 residue to give the title product (45 mg, crude) as a light brown oil 

which was used for the next directly.  

[03781 Step B: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2.4]triazolo[1,5-c]pyrimidin-7

yl)- 2 -phenyl-N-(pridin-2-yi)propiamnide.  

[0379] To a stirred mixture of pyridin-2-amine (25 mg, 0.27 mol) and DIEA (130 mg, 1.0 

minol) in CH2 C (2 m.) was added a solution of 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3

e][1,2,4]triazolo[1,5-c]pyrimidin-7-yl)-2-phenilpropanoyl chloride (45 mg, crude) in CH2C2 (3 

rnL) at rt and the mixture was stirred at rt for 16 hrs. The mixture was diluted with 10 tL of 

C212, washed with Nal}CO 3 (5 ml x 2), brine (5 mL x 2), dried over Na2SO4, concentrated 

and the resulted oil was purified by prep-TLC (EtOAc: 100%) to give the title product (8 mg.  

yield: 17%) after lyophilization. 'H NMR (400 MHz, CD3 OD/CDC3=2:1) 6 8.29 (s, 1HI), 8.25 

8.16 (m, 21J), 7.86 (t, J:: 8.8 Hz, 11H), 7.71 (d, J= 0.8 Hz. 11-1), 7.39 7.28 (m, 31), 7.25 (d, J= 
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3.6 Hz, I H), 7 20 -- 7.14(m 1F), 7.12-7.05 (i, 21), 6.64 (dd,J= 3.6, 2.0 Hz, 1F1) 2.38 (s, 

3H). MS: M/e 466 (M+1)".  

[0380] Example78:2-5-amino-2-(3-methyprazin-2-y)-7H-pyrazoio[4,3

e][I1,2,4triazolo[ I5-c1pyrimidin-7-yl)-N-((3-hydroxyoxetan-3-yl)methyl)-2-phenyilpropanamide 
H2N 

\>:N \=N N H 
NN / N N 

\ ft j -------- -- o " --Y\ 
HO N Step A N Step B HN-NH StepC N H 

N 

0 

H2N H2N QNN\ N 

StepC N ,N- / - -N N ------------ /"N N-' ---- -------

Step N YStep E - StepF 
N HO- N 

0 HL0 NJ 

H 2N 

OH N/ 

0 

[03811 Step A: methyl-methvipyrazine-2-carboxylate 

[0382] To a stirred solution of MeOH (50 mL) was added SOC] 2 (8.6 g, 72.4 mmol) dropwise at 

0°C. Then 3-methyipyrazine-2-carboxylic acid (5 g, 36.2 nmol) was added to the reaction. The 

mixture was stirred at 60°C overnight. The mixture was concentrated under reduced pressure and 

the residue was dissolved into EtOAc (50iL). The organic phase was washed with saturated 

aq.NaHCO3 (50 mL). The organic phase was washed with brine, dried over Na2SO4and 

concentrated under reduced pressure. The residue was purified by silica gel chromatography 

(eluted with: EtOAc/PE:=/1) to afford the title compound as yellow solid (3.9g, yield: 70.9%).  

MS: M/e 153(M+i) 

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

[03841 To a stirred solution of the product of Step A (0.9 g, 5.9 mmol) in MeOH (20 nL) was 

added hydrazine hydrate (1.5g, 23.7 mmol) at RT. The mixture was stirred at 60C overnight.  

The mixture was concentrated and the residue was dissolved into EtOAc (30 mL). The organic 

phase was washed with brine, dried over Na2S04 and concentrated under reduced pressure. The 

residue (460 mgy, ield: 51.1%) was used into next Step directly. MS: M/e 153 (M+1).  
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[0385] StepC: methyl 2-(6-amino-4-(2-(3-meth ylprazine-2-carbonyl)ydrazinyl)- 1 H

pyrazolo[3,4-d]pyrimidin-I-yl)-2-phenylpropanoate 

[0386] A mixture of methyl 2-(6-amino-4-chloro-IH-pyrazolo[3,4-d]pyrimidin-1-yl) -2

phenylpropanoate (1 g, 3 mmol), the product of Step B (460 mg, 3 mmol) and Et3N (610 mg, 6 

mmol) in DMSO (10 mL) was stirred at O0C overnight. The reaction was cooled to RT. The 

mixture was poured into water (30 ml). The precipitate was formed from thesystem. After 

stirring at RT for 30 mins. the mixture was filtered. The solid was collected and dried in air.The 

yellow solid (1.6 g, crude) was used into next Step directly. MS: M/e 448 (M-1)*.  

[0387] Step D: methyl 2-(5-amino-2-(3-methylpyrazin-2-y)-7H-pyrazolo[4,3

e][1,2,4]triazolo[1,5-c]pyrimidin-7-yl)-2-phenylpropanoate 

[03881 A mixture of the product of Step C (1 g, 2.2 mmol) in BSA (5 mL) and HMDS (5 mL) 

was stirred at I100C overnight. The reaction was cooled to RTand concentrated under reduced 

pressure. The residue was dissolved into H20 (10 mL) and MeOH (10 ml). The mixture was 

stirred at 80C for 2 hours. MeOH was removed and the solid was precipitated from the system.  

The solid was filtered and dried in air. The brown solid (300 mg, yield for two Steps: 37.5%) 

was used into next Step directly. MS: M/e 430 (M+I)'.  

[0389] Step E: 2-(5-amino-2-(3-methylpyrazin-2-yl)-7H-pyrazolo[4,3-e][l,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid 

[03901 To a stirred solution of the product of Step D in MeOH (6 mL) was added aq.NaOH (2 

mL) at RT.The mixture was stirred at RTovernight. The solvents were removed and the residue 

was dissolved into water (20 mL). The mixture was acidified to pH = 3~4 with aq. HCI (2M).  

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)' 

[03911 Step F: 2-(5-amino-2-(3-methypyazin-2-yi)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-((3-hydroxyoxetan-3-yl)methvl)-2-phenylpropanamide 

[0392] A mixture of 3-(aminomethyl)oxetan-3-ol (33 mg, 0.32 mmol), 2-(5-amino-2-(3

methylpyrazin-2-yi)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5-clpyrimidin-7-yl)-2-phenylpropanoic 

acid (89 mg, 0.21 mmol), HATU (102 mg, 0.26 mmol) and DIPEA (0.1 mL) in DMF (5 mL) was 

stirred at 0°C for 2 hours. Then the mixture was warmed to RT and stirred overnight. The 

reaction mixture was poured into water (10 m) and extracted with EtOAc (15 mL x 3). The 

combined organic layers were washed with brine, dried over Na2SO4 and concentrated under 

reduced pressure. The residue was purified byprep-TLC (EtOAc:100%) to afford the title 
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compound (15 mg, yield: 14.3%).i NMR (400 MIz, DMSO-d6) 68.73-- 8.64 (m,21H), 8.30 (s, 

IH), 8.05 (br.s, 2H), 7.53 - 7.46 (m, IH), 7.36 - 7.25 (im, 3H), 7.21 - 7.13 (in,2H), 5.71 (s, IH), 

4.46 - 4.36 (m, 2H), 4.28 (t, J= 8 Hz, 2H), 3.44 (t, J= 8 Hz,2)H), 2.88 (s, 3H), 2.35 (s, 3H)ppm.  

MS: M/e 501 (M+1)*.  

[0393] Example 79: 2-(5-aino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][l2,4,]triazolo[1,5

c]pyrirnidin-7-yl)-N-(oxetan-3-ylrethyl)-2-phenylpropanamide 

[03941 A mixture of oxetan-3-ymethanamine (13.4 mg, 0.15 mmol), 2-(5-amino-2-(furan-2-yl) 

7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5-c]pyrimidin-7-yl)-2-phenylpropanoic acid (40 mg, 0.1 

mmol), HATU (43 mg, 0.11 mmol) and DIPEA (0.1 rL) in DMF (5 mL) was stirred at RI 

overnight. The reaction mixture was poured into water (15 ml) and extracted with EtOAc (15 

mL x 3). The combined organic layers were washed withbrine, dried over Na2SO4 and 

concentrated under reduced pressure.The residue was purifiedby prep-TLC (EtOAc:100%) to 

afford the title compound (18 ig, yield: 38.1%)H NMR (400 MHz, DMSO-d6) 68.24 (s, 1H), 

8.00 (br.s, 2H), 7.97 - 7.93 (m, IH), 7.83 (t, J= 8 Hz, IH), 7.32 - 7.24 (in, 4H), 7.19 - 7.13 (m, 

2H), 6.78 - 6.71 (i, IH), 4.60 - 4.45 (m, 2H), 4.29 - 4.16 (in, 2H), 3.47 - 3.39 (in, iH), 3.35 

3.28(m, i1), 3.21 3.07 (m, 11-1), 2.28 (s, 3H)ppm. MS: M/e 459 (M+1)*.  

[0395] Example80:2-(5-amino2-(furan-2-)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyriinidin-7-y)-N-((4-hydroxyletrahydro-Z2H-pyran-4-yl)methyl)-2-phenylpropanamide 

[03961 A mixture of 4-(aminoimethyl)tetrahydro-2H-pyran-4-ol (20 mg, 0.15 minol), 2-(5

amino-2-(ftiran-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5-c]pyrinidin-7-yl)-2-phenylpropanoic 

acid (40 mg, 0.1 mmol), HATU (43 mg, 0.11 rmol) 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 Na2 SO4 

and concentrated under reduced pressure. The residue was purified by prep-TLC (EtOAc:I00%) 

to afford the title compound (22 rg, yield: 41.7%).'H NMR (400 MHz, DMSO-6) 68.27 (s, 

IH), 8.05 - 7.87 (in, 3H), 7.35 - '7.23 (m, 4H), 7.22 - 7.09 (m, 3H), 6.77 - 6.70 (i, IH), 4.44 (s, 

1H), 3.57- 3.46(m,4H),3.19--3.11(,f2H),2.34(s,3H),1.54 - 1.42 (m, 2H), 1.33 - 1.23 (m, 

2H)ppm. MS: M/e 503 (M-1).  

[0397 Example 81: 2-(5-aino-2-(furan-2-yl)-711-pyrazolo[4,3-e][l2,4,]triazolo[1,5

c]pyrirnidin-7-yl)-N-(2-(imethylamnino)ethyl)-2-phenylpropanarnide 

[03981 A mixture of N-methylethane-1,2-diainie (11.4 mg, 0.15 mmol), 2-(5-amino-2-(furan

2-yl)-7iH-pyrazolo[4,3-e][1,2,4]triazolo[1,5-c]pyrimidin-7-yI)-2-phenylpropanoic acid (40 mg, 
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0.1mrnmol), HATU (43 ig, 0.11 imnol) and DIPEA (0.1 ml) in DNF (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 Na2SO4 and 

concentrated tinder reduced pressure. The residue was purified by prep-TLC (EtOAc:100%) to 

afford the title compound (5 ig, yield: 10.9%).1HNMR (400 MHz, DMSO-d6) 68.28 (s, 1-), 

8.01-- 7.90 (i, 1 H), 7.88 7.80(, 1 H), 7.33-- 7.21 (i, 411), 7.14-- 7.06 (rn, 21), 6.79 6.69 

(m, 1H), 3.37 -- 3.26 (m, 2H), 2.96 - 2.74 (m, 2H), 2.45 (s, 3H), 2.30 (s. 3H)ppm. MS: /e 446 

(M1)*.  

[0399] Example 82: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][-,2,4triazolo[1,5

c]pyrimidin-7-yl)-N-((3-hydroxyoxetan-3-yl)methyl)-2-phenylacetamide 

[04001 A mixture of 3-(aminomethyl)oxetan-3-ol (132 mg, 1.28 mmol), 245-amino-2-ffuran-2

yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5-c]pyrimidin-7-yl)-2-phenylpropanoic acid (400 mg, 

1.07 nuolI), HATU (43 g, 1.07 mmol) and DIPEA (276 mg, 2.14 mol) in DMF (20 rnL) was 

stirred at RT overnight. The reaction mixture was poured into water (60 mL) and extracted with 

EtOAc (40 ml x 3). The combined organic layers were washed with brine, dried over Na2SO4 

and concentrated under reduced pressure. The residue was purified by silica gel chromatography 

(EtOAc:100%) to afford the title compound (120 ig, yield: 24.4%).IH NMR (400 MH z, 

DMSO-d6) 68.24 (s, 1H), 8.17 (br.s,12H), 8.09 (t, J:= 8 Hz, 11), 7.98 7.91 (m, 1H), 7.44 7.30 

(m, 5H), 7.24 (dJ=4Hz, iH), 6.74 (dd,3= 4,2 Hz, 1H), 6.48 (s, 1H), 5.86 (s, 1H), 4.42 - 4.29 

(in, 4), 3.51 3.42 (in, 2H)ppm. MS: M/e 461(M-+1)'.  

104011 Example 82 was separated into two enantiomeric stereoisomers (Example 82A, earlier 

peak, and Example 82B, later peak) by chiral prep-HPLC. The chiral separation conditions are 

shown below.  

NH2  NH 2 

N N N-N or NN N-N 

N NN 

Column CHIRALPAK IA 

Column size 2cm x 15 cm, 5um 

Injection 0.5ml 

Mobile phase Hlex:ETOH:::50:50 

Flow rate 20nil/min 
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Wave length UV 220 urn 

Temperature 25 C 
Sample solution 12.5mg/ml in EtOH:DCM=3:1 

Prep-HPLC equipment jPrep-HPLC-Gilson 

[0402] Example 83: 2-(5-amino-2-(furan-2-l)-7H1--pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-pheniy-N-(pyridin-4-ylmethyl)propenamide 

[0403] A mixture of 2-(5-amino-2-(fura-2-lvi)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (38.9 mg, 0.1 mmol), pyridin-4-ymethanamine (10 

mg,0.1 mmol), HATU (45 mg, 0.12 mnol) and DIPEA (25.8 mg, 0.2 mnmol) in DMF (3 nL) 

was stirred overnight. The reaction mixture was poured into H20 (10mL)andextractedwith 

EtOAc (10 mL x 3).The combined organic layers were washed withbrine, dried overNa2SO4, 

concentrated and purified byprep-TLC (petroleum ether/EtOAcl:2) to give the target 

compound (26 mg, 54.2%).'H NMR (400 MHz, DMSO-6) 6 8.47 (d, J:: 6.0 Hz, 2H), 8.26 (s, 

H),.21(d,=5.6Hz,IH),8.08(s,2),7.97 -7.93(mIH),7.42 -7.14(m,8H),6.77 -6.71 

(m. 1H), 4.41-4.29 (m, 2H), 2.38 (s. 3H)ppm. MS: M/e 480 (M+l1).  

[04041 Example 84: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidii-7-yl)-2-phenyl-N-(pyridin-3-ylmethyl)propenamide 

[04051 A mixture of 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (38.9 mg, 0.1 mmol), pyridin-3-ymethanamine (10 

mg, 0.1 mmol), HATU (45 mg, 0.12 mmol) and DIPEA (25.8 mg, 0.2 mmol) in DNIF (3 mL) 

was stirred overnight. The reaction mixture was poured into 120 (10 mnL) and extracted with 

EtOAc (10 rnL x 3). The combined organic layers were washed with brine, dried over Na2SO4 , 

concentrated and purified by prep-TLC (petroleum ether/EtOAc=l:2) to give the target 

compound (22 mg, 45.9%).'H NM (400 MHz, DNISO-d6) 6 8.53 8.49 (m, 1H), 8.42 (dd, J= 

5.2,2.8 Hz, 11-1), 8.25 8.19 (m, 21- 8.02 (s, 21-), 7.95 (s, 111), 7.73 (m, 1-1), 7.37 7.15(m, 

7H), 6.77 - 6.69 (i, IH), 4.44 - 4.29 (m,2H),2.35 (s, 3H)ppm. MS: M/e 480 (M14).  

[04061 Example 85: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[43-e][1,2,4]triazolo[1,5

cipyrinidin-7-yl)-N-((3-hydroxyoxetan-3-yl)methyl)-2-(n-tolyl)propanamide 
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HC42 
I BrH 2NZHC NH 2 

S LDA/CH3 LDA/NBS . < NH2NH 2  NHO N 1N 

(O step C0 'N ~ Stop A 0 stepS B 2 Stp OX 
0' 

H. H2N 

CH 3CN N N QDEADMSO N N BSAHMDS 
CH.,N CI+HN N0 NIAS OIr + v.,--a-------TWY 

StepD Step o Step 

NH 

H2N H2N OH NH2 

NN N N'N \ 

N NaOH N HATU/DIEA 

N Step G Nd Step H 
OH 

[0407 Step A: methyl 2-(m-tolyl)propanoate 

[04081 To a cooled solution of lithium diisopropylamide (LDA) (2M in THF, I0mL 20 mmol) 

in TIF (60 mL) at -78 °C under N2 atmosphere was added with a solution of methyl2-m

tolyl)acetate (3 g, 18 mmol) in'IIF (5 mL) dropwise. After additional, the solution was stirred 

for a further 20 mins before CH-31 (7.8 g 55 mmnol) 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 (5 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, 

CDCl3) 6 7.26-7 20 (m, 1H), 7,11-7.07 (m, 3H), 3,70-3.68 (m, I H), 3,66 (s, 3M), 2.35 (s, 3), 

1.49 (d. J=8.0Hz, 3H) ppm.  

[0409] Step B: methyl 2-brono-2-(m-tolyl)propanoate 

[0410] To a cooled solution of lithium diisopropylamide (LDA) (2M in THF, 3.ImL, 6.2 n ol) 

inTHF(30nil.)at-78°C underN2 atmosphere was added with a solution ofmethyl2-(m-toly) 

propanoate (1 g, 5.6 mmol) in1THF (2 mL) dropwise.The solution was stirred for a further 30 

mins before the dropwise addition of trimethyl chlorosilane (TMSCl) (671 mg, 6.2 mmol). The 

mixture was allowed to warm to rt for2 hrs before being cooled to -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 

allowed to reach to it over 1 hr, thenqen nched with saturated NaHlCO3solution, and extracted 

with ethyl acetate (20 mL). The organic layer was dried, concentrated and purified by column 

chronatography (PE:EtOAc=50:I) to get the product (I g, 70%).  

[04111 Step C: methyl 2-hydrazinyl2-(m-tolyl)propanoate 
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10412] NItNH2.F20 (625 mg, 10 nnnol) was added to a solution of methyl 2-brorno- 2-(m

toly)propanoate (500 mg,2 mmol) in CH3CN (5 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 HCIl/EtOAc (2 M, 2 ml) and evaporated to get the product as HCI salt (380 mg, 

80%). MS: M/e 209 (M+1)'.  

[04131 Step D: methyl 2-(6-amino-4-chloro-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-2-(m

tolyl)propanoate 

104141 A mixture of methyl 2-hydrazinyl- 2-4m-tolyl)propanoate hydrochloride (380 mg, 1.5 

mmol) and2-amino-4,6-dichloropyrimidine-5-carbaldehvde (300 mg, 1.5 mmol) in CF3CN (10 

mL) 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 column chromatography (PE:EtOAc::6:1) 

to get the desired product as a white solid (300 mg, 56%). MS: M/e 346 (M+i)" 

[0415] Step E:methyl 2-(6-amino-4-(2-(furan-2-.carbonyl)hydrazinyl)- IH-pyrazolo[3,4

d]pyrimidin-I-yl)-2-(m-tolyl)propanoate 

10416] A mixture of methyl 2-(6-amino-4-chloro-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-2-(m

tolvl)propanoate (300 mg, 0.87 mmol), furan-2-carbohydrazide (109 mg, 0.87 mmol) and DIPEA 

(225 mg, 1.74 nmol) in DMSO (10 mL) was heated at 120 C overnight. The solvent was 

evaporated under oil pumnp. The residue was added with water (10 mL), scurried 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)I 

[04171 Step F: methyl 2-(5-amino-2-(furan-2-y-l).7H-.pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl )2-(m-tolyl)propanoate 

[0418] A solution of methyl 2-(6-amino-4-(2-(furan-2-carbonyl)hydrazinyl)- I1--pyrazolo[3,4

dipyrimidin-1-yl)-2-(m-.tolyl)propanoate (260 mg, 0.60 mmol) in BSA (2 mL) and HMDS (2 

mL) 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 rL).  

The organic layer was dried, concentrated and purified by column chromatography 

(PE:EtOAc::5:1) to get the desired product as a white solid (110 mg, 44%). MIS: /e 418 (MI1i 

[04191 Step G: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-.e][1,2,4]triazolo[1,5-c]pyrimidin-7

yl)-2-(m-tolyl)propanoic acid 
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104201 NaOl solution (50 mg, 1.25 mol, in I mL of water) was added to a solution of rnethyl 

2-(5-arnino-2-(furan-2-yl)-7H-pyrazoio[4,3-e][1,2,4]triazolo[i,5-c]pyimidin-7-y)-2-(mn

tolyl)propanoate (110 rg, 0.26 mmol) in methanol (5 mL). The solution was stirred at rt 

overnight. The solvent was evaporated. The residue was added with water (5 nL), acidified with 

2 M IC to p-:::2-. The precipitated solid was filtered and dired to get the product as a white 

solid (40 ig, 38%). MS: M/e 404 (M+1) 

[04211 Step H: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][12,4]triazolo[1,5-c]pyrimidin-7

yI)-N-((3-hydroxyoxetan-3-yl)methyl)-2-(m-tolyi)propanamide 

104221 A mixture of 2-(5-amino-2-(furan-2-yl)-7i-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-(m-tolyl)propanoic acid (50 nig, 0.12 mnol), 3-(amino methyl)oxetan-3-ol 

(19 mg, 0.18 niol), HATU (69 mg, 0.18 mmol) and DIPEA (31 mg, 0.24 mmol) in DMF (5 

mL) was stirred at rt for 2 hrs. The solution was added with water (5 mL), extracted with ethyl 

acetate (10 iL) and washed with brine (10 mL).The organic layer was dried, concentrated and 

purified by preparative TLC (EtOAc) to get the desired product (25 mg, 42%). 'H NMR (400 

MHz, DMSO-d6) 6 8.24 (s, IH), 7.95 (br.s, 3H), 7.43 (t,.J=8.OHz, 1H), 7.25 (d, J=4.OHz, IH), 

7.18 (t,1J=8.0Hz, 11-1), .11 (s, 1), 7.08 (br.s, 11), 6.90 (dJ=8.0Hz, 11), 6.74 (d,,J=4.0Hz, 

1H-), 5.72 (s, 1H-),4.40 (t, J8.0[z,2H), 4.30-4.26 (m, 2H),3.43 (t,'=.0H z,21), 2.27 (s,31), 

2.08 (s, 31) ppm. MS: M/e 489 (M+1)* 

[04231 Example 86: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-((3-hydroxyoxetan-3-yl)methyl)-2-(4-methoxyphenyl)propanamide 
step A 0step Astep C 

stepC NH2  step E NH2 step F 
NJ N NNN NHJN 

stpGNH2 stepP H NH2 , H 

N N-N 

A- NNN 

0' 0-A 

383 

stepCstepH< NH stpGNH 2  2.  

N -- N5 N" 

10424JStep A: methyl2-)-4- jmreth ox yph ei propanioatc 

[04251 To asolution of2/'-(4-n-tethoxypheny)popanioic acid (5g, 27.78 nmol) in MeOl('15 

rn L), sulfoxide chloride (4.96 g, 41.67nimuol) was added dropwise at 0 ', After addition, the 
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reaction mixture was stirred at rt for3h. The mixture 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 Na2SO 4. concentrated and purified by column chromatography (petroleum 

ether/EtOAc=20:1~5:1) to give methyl 2-(4-methoxyphenyl)propanoate (5.20 g, 96.49%) as 

yellow oil. IS: M/e 195 (M1-).  

[04261 Step B: methyl 2-bromo2-(4-methoxyphenvl)propanoate 

[04271 To a solution of methyl z-(4-methoxyphenyl)propanoate (5.20 g, 26.80 mmol) in'TIHF 

(20 mL) was added lithium diisopropylamide(LDA) (20 mL, 40.21 mmol) dropwise at -78 °C 

and stirred for 1 h. Then the reaction mixture was added trimethyl chlorosilane(TMSCl) (3.51 g, 

32.16 mmol) dropwise at -78 C and stirred for I h. Then the reaction mixture was added NBS 

(7.16 g, 40.21 nmol) 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

methoxyphenyi)propanoate (4,31 g, 58.90%) as yellow oil, HNMR (400 MHz, DMSO-d6) 6 

7.22 (d,.J= 8.6 Hz,2H),6.87 (d, J=2.7 Hz, 2H), 3.65 (s, 311) 2,67 (s, 3H), 2.30 (s, 3H), 

10428] Step C: methyl 2-hydrazinyl-2-(4-methoxyphenyl)propanoate 

10429] A mixture of methi 2-bromo-2-(4-methoxyphenyl)propanoate (4.31 g, 15.79 mrno), 

hydraziniurn 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 (10 mL x 3) and brine, dried over Na2SO4, concentrated to give methyl 2-hydrazinyl

2-(4-methoxyphenyl)propanoate (2.36 g, 66.73 %) as brown oil. MS: M/e 225 (M+1)-.  

[04301 Step D: methyl 2-(6-amino-4-chloro-IH-pyrazolo[3,4-d]pyrimidin-I-yl)-2-(4

methoxyphenyl)propanoate 

[04311 A mixture of methyl 2-hydrazinyl-2-(4-methoxyphenyl)propanoate (2.36 g, 10.54 mmol), 

2-amino-4,6-dichloro-1,6-diydropyrimidine-5-carbaldehyde (2.01 g, 10.54 mmol) in ACN (10 

ml.) was stirred at rt overnight, then warmed to 70 C and stirred for 2h. 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 Na2S04, concentrated and purified by column 

chromatography (petroleum ether/EtOAc=10:1-2:1) to give the product (2.10 g, 55.06%) as 

yellow solid. MS: M/e 362 (M+1)*.  

[04321 Step E: methyl 2-(6-amino-4-(2-(furan-2-carbonyl)hydrazinyl)-1H-pyrazolo[3,4

d]pyrimidin-I-yl)-2-(4-methoxyphenyl)propanoate 
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[0433] A mixture of methyl 2-(6-amino-4-chloro-11H-pyrazolo[3,4-d]pyrimidin-1-yli)-2-(4

methoxyphenyl)propanoate (2.10 g, 5,801 mmol), furan-2-carbohydrazide (1.46 g, 11.60 mmol), 

DIPEA(2.24 g, 17.40 nmol) in DMSO (5 mL) was stirred at 120 C overnight. The reaction 

mixture was poured into H20 (10 mL) and extracted with EtOAc (20 mL x 3). The combined 

organic layers were washed with brine, dried over Na2SO4, concentrated and purified by column 

chromatography (petroleum ether/EtOAc:::10:l21:1) to give the product (2.01 g, 76.83%) as 

yellow solid. MS: M/e 452 (M+1)*.  

104341 Step F: methyl 2-(5-amino-2-(furan-2-yi)-7H-pyrazolo[4,3-e1[1,2,4]triazolo[1,5

epyrimidin-7-yl)-2-(4-methoxyphenvl)propanoate 

[0435] A mixture of methyl 2-(6-amino-4-(2-(fran-2-carbonvl)hvdrazinvi)- IH-pyrazolo[3,4

dlpyrimidin-1-yi)-2-(4-methoxyphenyil)propanoate (2.01 g, 4.457 mmol), trimethylsilyl (E)-N

(trimethylsilyl)acetimidate (3 mL), HMDS (3 mL) was stirred at 120 °C overnight. The reaction 

mixture was concentrated, stirred in MeOH (10 rnL) and water (2 ml) at 50 ° for I h. Then 

concentrated and purified by column chromatography (petroleum ether/EtOAc=10:1 1:1) to give 

the product (166 g. 86.02%) as white solid. MS: M/e 434 (M+i).  

104361 Step G: 2-(5-amino-2-(furan-2-yl)-7-1-pyrazolo[4,3-e][I1,2,4]triazolo[1,5-c]pyrimidin-7

yi)- 2 -(4-methoxyphenyi)propanoic acid 

10437] A mixture of methyl25-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][l2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-(4-methoxyphenyl)propanoate (1.66 g, 3.834 mmol), lithium hydroxide 

(1.53;g, 38.34 mmol) in NIeOH (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 Na2SO4, concentrated and purified 

by column chromatography (petroleum ether/EtOAc=10:1:2) to give the product (1.33 g, 

82.80%) as a white solid. MS: M/e 420 (M+1)+.  

[0438] Step H: 2-(5-amino-2-(furan-2-yl)- 7 H-pyazolo[4,3-e][1,2,4]triazolo[1,5-c]pyrimidin-7

yl)-N-((3-hydroxyoxetan-3-yl)methyl)-2-(4-nethoxyphenyl)propanamide 

[04391 A mixture of 2-(5-amino-2-(ftiran-2-yi)-7H-pyrazolo[4,3-e][i,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-(4-methoxyphenyl)propanic acid (100 mg, 0.2387 mmol), 3

(amninomethyl)oxetan-3-ol (49 mg, 0.4773 mmol), HATU (181 mg, 0.4773 mnmol), DIPEA (92 

mg, 0.7160 mmno) in DMF (3 ml) was stirred at rt overnight. The reaction mixture was poured 

into H20 (10 mL) and extracted with EtOAc (15 mL x 3). The combined organic layers were 

washed with brine, dried over Na2SO4, concentrated and purified bycolumn chromatography 
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(DCM/MeOH:::40:10:1) to give the product (70 ing 58.19%).'-HNMR (400 Mz, DMSO-16) 

68.22 (s, 1H), 7.96 (s, 1H), 7.93 (s, 2H), 7.42 (t, J= 5.5 Hz, I H), 7.24 (d, J=2.7 Hz, 1H), 7.13 

(d, J= 8.7 Hz, 2H), 6.86 (d, J= 8.6 Hz, 2H), 6.77 - 6.71 (im, IH), 5.75 (s, 1H), 4.41 (, J= 6.3 

Hz, 2H), 4.28 (dd, J= 10.4, 6.5 Hz, 21-), 3.73 (s, 31), 3.42 (d, J= 5.6 Hz, 21), 2.31 (s, 31). MS: 

Me 505 (M+1)-.  

[0440] Example 87: 25-(-amino-2-(furan-2-y)-7H-pyrazolo[4,3-e][l,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-(2-fluorophenyl)-N-((3-hydroxyoxetan-3-yl)methyl)propanamide 

104411 A mixture of 2-(5-amino-2-(furan-2-yl)-7-tpyrazolo[4,3-e][1,2,4triazolo[1,5

clpyrimidin-7-yl)-2-(2-fluorophenyl)propanoic acid (100 mg, 0.2457 mmol), 3

(aminomethvl)oxetan-3-o (38 ng, 0.3685 nmol), HATU (146 mg, 0.3685 miol), DIPEA (95 

mg, 0.73712 mmol) in DMF (3 mL) was stirred at rt for 3 hours. The reaction mixture was 

poured into H20 (5 mL) and extracted with EtOAc (5 mL x 3). The combined organic layers 

were washed with brine, dried over Na2SO4, concentrated and purified by column 

chronatography (DCM/MeOH=40:1-10:1) to give the product (82 mg, 67.83%).1 HNMR (400 

MHz, DMSO-d6) 6 8.26 (s, 1i), 8.00 (s,2H), 7.96 (s, IH), 7.44 (t,,J= 5.7 Hz, 1i), 7.38 (dd, J= 

12.7, 7.2 Hz, 1H), 7.25 (d, J= 3.1 Hz, 111), 7.20 (dd, J=: 11.8, 8.4 Hz, 11), 7.10 (t, J=: 7.6 Hz, 

11), 6.80 6.65 (m, 2H), 5.69 (s, 1 H), 4.36 (, J=: 6.3 Hz, I H), 4.33 (d, J:::: 6.3 Hz, 1W), 4.27 (d, 

J:::: 6.3 Hz, 1), 4.21 (d, J:::: 6.3 Lz, 1), 3.52 (dd, J::: 13.5, 6.3 Hz, I H), 3.37 (d, J:::: 5.4 Hz, 

1, 2.44 (s, 3H). MS: M/e 493 (M+1).  

104421 Example 88: 2-(5-amino-2-(ftiran-2-yl)-7H-pyrazolo[4,3-el[1,2,4]triazolo[,5

c]pyrimidin-7-yl)-N-((1-hydroxycyclopropyI)methyl)-2-phenylipropanamide 

[04431 A mixture of I-(aminomethyl)cyclopropan-i-oi (23.8 ng, 0.19 nmol), 2-(5-amino-2

(firan-2-yi)-7H-pyrazolo[4,3-e][i,2,4]triazolo[1,5-c]pyrimidin-7-yi)-2-phenyipropanoic acid (50 

mg, 0.13 mmol), HATU (54 mg, 0.14 mmol) and DIPEA (33 mg, 0.26 mmol) 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, yield: 8.4%).'H NMR (400 MHz. DMSO-d6) 68.22 

(s, 111), 8.02 7.88 (m, 3H), 7.76 (s, 1 t), 7.35 7.21 (in, 4), 7.16 7.04 (m, 211), 6.79 6.68 

(m, I l), 4.56 (t, J= 4 H z, 1H), 3.64 3.53 (m, 1H), 3.48 3.38 (m, iH),2.25 (s, 311), 0.77 

0.62 (ni, 3) 0.60 0.46 (m, IH)ppm. MS: M/e 459(M+1)*.  

[04441 Example 89: 2-(5-aminio-2-(furan-2-vl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

clpyrimidin-7-yl)-N-((3-hydroxyoxetan-3-yl)methyl)-2-(pyridin-3-yl)propanamide 
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104451 Step A: ethyl 2m-(pyridin-3-yl~propanoate 

104461 To a stirred solution of ethyl 2-(pyridin-3-yl)pacetate (13.7 g, 85 mmol) in 150mTof T 

was added LDA (47 m L,2.0 M) at -78 C under N2. The resulted mixture was stirred for 30mm.  

Mel(3.0 g 225 mmol) was addedindrops. the reaction mixture was allowed wan toir hand.  

stirred for 20 hrs. The mixture was quenchedwith150mLof ,extractedithEtOAc(150 

mLx) 10. The organic extracts were combined,washedwithbrine(150mlx2),driedover 

Nase nd ih crn (10 mL x 2),idied e concentratedtomatographyeluted with 

PE/EtOAc (5:1 - 3:1) to give the title product (8.1 53)o asa light-yellow oil. MS: M/e 180 

[0447 Step B: ethyl 2-bro zino-l2-(pyridin-3-yl)propanoate.  

[0448Toastirredsolutionofethyl'.)-(pyridin-3-yi)propanoate(8.1g,45.2m )inTH(100 

mL) was added LDA (25 mL. 2.0NM) at -78'C under>.2The resulted mixture was stirred for30 

min.TMSCi (5.4 g, 50mimol) was added and the resulted mixture 'as stirred atritfobrIhour.  

After been cooled to -718'Cagain, the mixture was'added NBS (12.0 g67mmnrrol). The resulted 

mixture was stirred at -78 0Cfor 30 mmnand stirred at rtfor 2 irs Themixturewas quenched 

with 100 mL ofFF0,. extracted with EtOAc (100 mLx 3).Theorganic extractswere combined., 

washed with brine (100 mL x2), dried over Na,SO4 and concentrated to dryness to give the title 

product (9.8 g, crude) as abrown oil which was used for theniext Step directly. 'H1NMlR(400 

MHz, CDCi3)(38.80(d,1=2.4 Hz, 1)856 (dd, J= 4.8,1L2 Hz, IH), 796 (ddd, J= 8.0, 2.4, 

1. 6Hz,IlH).7. 3 1(dd J = 8.0. 4.8Hz,IW) 4.3 1 4.23 (in, 2H4)2.33 (s, 3H). 1.28 (t, J= 7.2 Hz, 

3 1-1fl.  

[04491jStep C:ethyl 2-hdraziy-2-(pyridin--y)propanoate.  
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104501 To a stirred solution of ethyl 2-bromo-2-(pyridin-3-yl)propanoate (9.8 g, crude) in MeCN 

(100 mL) was added hydrazine hydrate (20 miL, 320 mmol) at rt and the resulted mixture was 

stirred at 50 °C for 16 hrs, The mixture was treated with 100 mit of EtOAc and 100 mL of brine.  

Aqueous layer was extracted with EtOAc(100 mL x 3). The combined organics were washed 

with brine (100 rL x 2), dried over Na2SO4, and concentrated to dryness to give the title product 

(7.8 g, crude) as a brown oil. MS: M/e'210 (M+1)-.  

[04511 Step D: tert-butyl 21-ethoxy-1-oxo-2-(pyridin-3-yl)propan-2-yl)hydrazine -I

carboxylate.  

104521 To a mixture of ethyl 2-hydrazinyl-2-(pyridin-3-yl)propanoate (7.8 g, crude) and Et3 N 

(12.0 g, 120 mmoi) in CH2C12 (100 mtL) was added Boc2O (9.5 g,43.5 mmol) in drops at 0°C 

and the resulted mixture was stirred at it 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) .  

[04531 Step E: ethyl 2-hydrazinyl-2-(pyridin-3-y)propanoate hydrochloride.  

[04541 To a stirred solution of tert-butyl 2-1-ethoxy-I-oxo-2-(pyridin-3-y)propan -2

yl)hydrazine -1-carboxylate (3.05 g, 9.8 mmol) in EtOAc (20 miL) was added HIC/Dioxane (20 

mL, 4M), and the resulted mixture was stirred at rt for 40 hrs. The mixture was concentrated to 

dryness to give the title product (2.7 g, yield: 95%) as a brown solid. MS: M/e 210 (M+1I).  

[04551 Step F: ethyl 2-(6-amino-4-chloro-1H-pyrazolo[3,4-d]pyrimidin-I-y)-2-(pyridin-3 

yl)propanoate.  

104561 A mixture of ethyl 2-hydrazinyi-2-(pyridin-3-yl)propanoate hydrochloride (550 mg, 2.24 

mmol) and 2-amino-4,6-dichloropyrimidine-5-carbaldehyde (430 mg, 2,25 mmol) in POCl (10 

mL) was stirred at 60 ° for 4 hrs. The resulted mixture was concentrated to dryness and the 

resulted oil was diluted with 20 mL of EtOAc, treated with aqueous solution of Na2CO3, washed 

with brine (10 mL x 2), dried over Na2SO4, and concentrated. The resulted residue was purified 

by column chromatography (PE/EtOAc=3:1 ~ 1:1) togive the title product (180 mg, 23%) as a 

light yellow solid. MS: M/e 347 (M+1)' 

104571 Step C: ethyl 2-(6-amino-4-(2-(furan-2-carbonyl)hydrazinyl1)-I -pyrazolo[3,4

dIpyrimidin- 1-vl)2-(pyridin-3-yl)propanoate.  

[04581 A mixture of ethyl 2-(6-amnino-4-chloro-I1H-pyrazolo[3,4-d]pyrimidin-1-y)-2-(pyridin-3

yl)propanoate (25 mg, 0.072 mmol), firan-2-carbohydrazide (20 mg. 0.158 mmol) and DIEA (50 

mg, 0.387mmol) in DMSO (1 mL) was heated at 110 °C for 4 hrs.The mixture was diluted with 
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20 mL of EtOAc, washed with brine (5 iL x 3), dried over Na2SO4, 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+i.  

104591 Step H: ethyl 2-(5-amino-2-(ftiran-2-y)-7H1-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyriridin-7-yl)-2-(pyridin-3-yl)propanoate.  

[0460] A mixture of ethyl 2-(6-amnino-4-(2-(furan-2-carbonyl)hydrazinyl)-1H-pyrazolo[3,4

d]pyrimidin-1-yl)-2-(pyridin-3-yl)propanoate (15 mg, crude), HMDS (2.5 rL) and BSA (2.5 

mL) 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 rL of EtOAc, washed with NaHCO3 (2 nL), brine (2 niL x 2), dried over Na2SO4, 

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 1: 2-(5-amino-2-(fiiran-2-y)-7H-pyrazolo[4,3-e][I,2,4]triazolo[1,5-c]pyriimidin-7

yl)-2-(pyridin-3-yl)propanoic acid 

[04621 To a solution of ethyl 25-aino-2fran-2-y-7H-pyrazolo[4,3-e][12,4]tiazolo[I,5

c]pyrimidin-7-yl)-2-(pyridin-3-yl)propanoate (5 mg, crude) inTiF (2 mL) was added aqueous 

solution of NaOH (2 M, 2 mL) at t and the resulted mixture was stirred at 50 °C for 3 hrs. The 

mixture was acidified by HC (IM) to p13 and concentrated to dryness. The resulted white 

solid was treated with CH 2CI2/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+1).  

[04631 Step J: 2-(5-amnino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5-clpyrimidin-7

yl)-N-((3-hydroxyoxetan-3-yl)methyl)-2-(pyridin-3-yl)propanamide 

[04641 To a mixture of 2-(5-amino-2-(furan-2-yl)-7H-pyrazlo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-(pyridin-3-yl)propanoic acid (6 mng, crude), 3-(amninomethyl)oxetan-3-ol (10 

ng, 0.1 imol), DIPEA (30 mg, 0.23 mniol) in DMF (1mL) was added HATU (15 mg, 0.04 

mol) at rt and the mixture was stirred at rt for 2 hrs.The mixture was diluted with 10 mL of 

EtOAc, washed with brine (3 mL x 3), dried over Na2SO4, concentrated and the resulted oil was 

purified byprep-TLC (CH2Cl2/MveOH= 10:1) for'2 times to give the title product (2.5 rg, 

yield: 72%for 4 Steps) after lyophilization. lj NMR (400 [MHz, CD3 OD) 6 8.49 (d, J::: 2.0 lz, 

1H), 8.45 (dd, J= 4.8, 1.2 Hz, 1H) 8.23 (s, IH) 7.76 (dd, J= 1.6, 0.4 Hz, iH), 7.74 - 7.68 (in, 

11-1), 7.39 (dd, J= 8.0, 4.0 Hz, 1), 7.26 (d, J= 2.8 Hz, 1H), 6.67 (dd, J= 3.2, 1.6 Hz, 11), 4.54 
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(,J::: 6.4 Hz, 2H), 4.43 (dd, J: 6.4, 2.4 Hz, 211), 3.67- 3.50 (m, 211), 2.42 (s,31). MS: We 

476 (M-).  

[0465] Example 90:25-amino-2-(furan-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[5

c]pyrimidin-7-yl)-N-((R,2S)-2-hydroxycyclopenty)-2-phenylacetamide 

[0466] A mixture of 2-(5-amino-2-(fiiran-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylacetic acid (37.5 ng, 0.1 nmol), (1 S,2R)-2-aminocyclopentan--o 

(13.76 mg, 0.1 nmol), HATU (45 mg, 0.12 mnol) and DIPEA (25.8 mg, 0.2 mmol) in DMF(3 

mL) was stirred overnight.The reaction mixture was poured into 120 (10 mL) and extracted 

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

Na2SO4, concentrated and purified byprep-TLC (100%EtOAc) to give the target compound (20 

mg, 43.7%). H NMR (400 MHz, DMSO-d6) 6 8.29 (s, 1H), 8.22 (s, 2H), 7.97 -- 7.94 (m, 1H), 

7.75-7.68 (m, 1H), 7.44 - 7.31 (m. 5H), 7.24 (d, J= 3.2 Hz. IH), 6.76 - 6.71 (mH), 6.46 (d, J 

5.2 Hz, 1H), 4.82 (dd,,J= 16.4, 11.0 lz, 111), 4.05 3.82 (m, 21), 1.96 1.39 (n, 6I)ppm.  

MS: We 459 (M+1)1.  

[04671 Example 91: 2-(5-amino-2-(fran2-yl)-7H-prazolo[4,3-e][1,2,4]triazolo[1,5

clpyrimidin-7-yl)-N-((1S,2R)-2-hydroxycyclohexyl)-2-phenylacetamide.  

[0468] To a mixture of 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylacetic acid (50 mg, 0.13 mnmol), (1R,2S)-2-aminocyclohexan-i-ol (25 

mg, 0.16 mmol), DIPEA (85 mg, 0.66 mmol) in DMF (2 mL) was added HATU (61 mg, 0.16 

mmol) at rt and the mixture was stirred at rt for 3 hrs.The mixture was diluted with 10 mL of 

EtOAc, washed with brine (5 nL x 3), dried over Na2SO4, concentrated and the resulted oil was 

purified by prep-TLC (EtOAc: 100%) to give the title product (35 mg, yield: 57%) after 

lyophilization. 'H NMR (400 MHz, DMSO-6) H NMR (400 MHz, DMSO-d6) 6 8.43 - 8.05 

(m, 3H), 7.95 (s, iH), 7.69 (dd, J= 22.4, 8.4 Hz, 1H), 7.47 - 7.28 (m, 5). 7.24 (d, J= 3.6 Hz, 

111), 6.74 (s, 11-1), 6.44 (d, J= 5.2 Hz, 1 H), 4.69 (dd, J= 41.2, 4.0 Hz, 111), 3.82 -- 3.58 (n,2H), 

1.63 - 1.38 (m, 6H), 1.29 - 1.20 (m, 2H). MS: M/e 473 (M+1) 

[04691 Example 92: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-(cis)-N-(4-hydroxycyclohexyl)-2-phenylacetamide 

[0470] To a stirred solution of 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylacetic acid (50 ing, 0.13 unol), HATU (56 mg, 0.15 mmol) and 

DIPEA (52 mg, 0.40 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 

90



WO 2019/196803 PCT/CN2019/081785 

completion, the reaction mixture was diluted with EtOAc (30 il) and then washed with 1420 (15 

ml X 2). The organic layer was dried over NaSO4, filtered and then concentrated under reduced 

pressure to afford a residue. The residue was purified by prep-TLC with PE:EtOAc (1:10) to 

afford the product (35.3 mg, 56%). 1H NMR (400 MHz, DISO-d6) 6 8.22 (s, 1H), 8.16 (s, 21), 

8.01-7.92 (in, 2H), 7.40-7.32 (n, 5H), 7.24 (d, J= 4z, H), 6.74 (dd,:::: 4Hz,2Hz, 1), 6.41 

(s, 1-), 4 .37 (d,,J= 4Hz, 11), 3.71-3.60 (In, 21), 1.61-1.39 (in, 8H) ppm. NS: N/e 473(M+1)t .  

[04711 Example 92 was separated into two enantiomeric stereoisomers, EXAMPLE 92A 

(earlier peak), and EXAMPLE 92B (later peak) by chiral prep-HPLC. The chiral separation 

conditions are shown below.  

OH NH2  or OH 7 
N N --- N N N-N 

H 0 Nz~ 0l a 

Column CHIRAL ART Cellulose-SA 

Column size 2cm X 25 cm, 5um 

Injection 4.5ml 

Mobile phase CO2:(IPA:ACN=1:1)=50:50 

Flow rate 40ml/min 

Wave length LV 270 nm 

Temperature 25 C 

Sample solution 3.9mg/ml in MeOH:DCM=i:I 

Prep-SFC equipment Prep-SFC-80 

[0472] Example 93:1-(5-amino-2-(furan-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[i,5

c]pyrimidin-7-yl)-N-((3-hydroxyoxetan-3-yl)methyl)-1,2,3,4-tetrahydronaphthalene-1

carboxamide 
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[0473] Step A: methyl 1,2,3,4-tetrahydronaphthalene-1-carboxylate 

[0474] To a mixture of 1,2,3,4-tetrahydronaphthalene-I-carboxylic acid (7.04 g, 40 mmol) in 

CH30H(60mL)wasaddedSOCl 2 (9.52 g, 80 mmol) drop wise at it. The reaction was heated at 

65°C overnight. The mixture was cooled to rt and concentrated to dryness. The residue was 

diluted with EtOAc (160 mL), washed with saturated NaHCOI solution, brine, dried over 

Na2S04, filtered and concentrated to give the product (7.2 g, 95%) as oil., H NMR (400 MHz, 

CDC) 6 718 -- 7.09 (m, 4H)f.3.84 (t, J= 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, 211), 1.85 1.70 (in, 1). MS: M/e 191 (M-1)'.  

[0475] Step B: methyl 1-bromo-1,2,3.,4-tetrabydronaphthaiene-1-carboxylate 

[0476] To a mixture of IDA (20.5 mL, 2 mo/L, 41.1 minol) in THF (60 mL) was added a 

solution of the product of Step A (7.1 g, 37.3 mmol) in THF (30 mL) drop wise at -70°C. The 

reaction was stirred at -70C for 0.5 hour and chlorotrimethylsilane (4.83 g, 44.7 mmol) was 

added drop wise. Then the reaction mixture was warmed to rt for 2 hours. The mixture was 

cooled to -70°C and NBS (7.97 g, 44.7 mmol) was added in some portions. After addition, the 

reaction was stirred at -70C for one hour and the reaction mixture was warmed to rt. The 
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mixture was quenched with saturated NH4C1 solution, extracted with EtOAc (50 mL), washed 

with brine, dried over Na2SO 4, filtered and concentrated to give the product (10 g, crude) as oil.  

[0477] Step C: methyl I-hydrazinyl-1,2,3,4-tetrahydronaphthalene-I-carboxylate 

104781 To a mixture of the product of Step B (10 g, crude) in CH3CN (100 mL) was added 

NI-2N 2 .20 (8.15 g, 130 m ol). The reaction was heated at 50°C for 3 hours. The mixture was 

cooled to it and concentrated. The residue was diluted with EtOAc (100 ml), washed with water, 

brine, dried over Na2SO4, filtered and concentrated to give the product (8 g, crude) MS: M/e 221 

[0479] Step D: tert-butyl 2-(1-(methoxycarbonyl)-1,2,3,4-tetrahydronaphthalen-1-yl) hydrazine

I-carboxylate 

[04801 To a mixture of the product of Step C (8 g, crude) in DCM (150 mL) were added BOC20 

(6.34 g, 29 mmol) and Triethylamine (TEA) (10.9 g, 108 mmoil). The reaction was stirred at rt 

for 5 hours. The reaction was quenched with water, extracted with DCM (50 mL x2), washed 

with brine, dried over Na2SO4, filtered and concentrated. The residue was purified by column 

chromatography (EtOAc: PE = 1: 6) to give the title product (4 g, 33.4% for 3 Steps) as solid. 1 H 

NMR (400 MHz, CDCl3) 6 7.24 - 7.17 (in, 111), 7.16 7.05 (m, 31), 6.49 (s, 11-), 3.71 (s, 3), 

2.95- 2.76 (n,2I), 2.35 -2.09 (m, 3H), 1.91-- 1.82 (In, 11), 1.42 (s, 91) NS: N/e321 (MI+).  

104811 Step E: methyl 1-hydrazinyl-1,2,3,4-tetrahydronaphthalene-I-carboxylate hydrochloride 

[04821 To a mixture of the product of Step D (4 g, 12.5 mmoil) in DCM (20 mL) was added a 

solution of 4M MCI in EtOAc (10 mL, 40 nol). The reaction was stirred at rt overnight. The 

mixture was concentrated togive a white solid (3.2 g, -100%). MS: M/e 221 (MN--1).  

[04831 Step F: methyl 1-(6-amino-4-chloro- H-pyrazolo[3,4-d]pyrimidin-I-yl)-1,2,3,4

tetrahydronaphthalene-I-carboxylate 

[04841 A solution of methyl 1-hydrazinyl-1,2,3,4-tetrahydronaphthalene-I-carboxylate 

hydrochloride (0.7 g, 2.7 mmol) and 2-amimno-4,6-dichloropyrimidine-5-carbaldehyde (0.52 g, 

2.7mmol) in MeCN (30 ml) was stirred at r overnight and then heated to 70C. The reaction 

mixture was stirred at 70°C for lh. 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 (0.66 g, 68%) as a light yellow solid.  

MS: M/e 358 (M+)*.  

[04851 Step G: Methyl 1-(6-amino-4-(2-(furan-2-carbonyl)hydrazinyi)-H-pyrazolo[3,4

d]pyrimidin-1-yl)-i,2,3,4-tetrahydronaphthalene-I-carboxylate 
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[0486] A solution of methyl 1-(6-amino-4-chloro-1i-pyrazolo(3,4-dpyrimidin-1-yl)-1,2,3,4

tetrahydronaphthalene-I-carboxylate (0.66 g, 1.8 mmol), furan-2-carbohydrazide (0.28 g, 2.2 

mmol) and DIPEA (0.48 g, 3.7 mmol) in DMSO (15 ml) was stirred at 110C overnight. After 

completion, the reaction mixture was concentrated under reduced pressure to remove DMSO.  

120 was added to the residue and stirred. The slurry was filtered to afford crude product (0.97 g) 

as a light 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-yl)-71-H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

clpyrimidin-7-yl)-1,2,3,4-tetrahydronaphthalene-1-carboxylate 

[0488] A solution of Methyl 146-amino-4-(2-(furan-2-carboy)hydrazinyl) -1H-pyrazolo[3.4

dlpyrimidin-1-yl)-1,2,3,4-tetrahydronaphthalene-1-carboxylate (0.97 g, crude) in BSA (15 ml) 

was stirred at 110°C overnight. After completion, the reaction mixture was concentrated under 

reduced pressure. The residue was diluted with EtOI- and then stirred at 80°C for 2h. The 

solution was cooled to rt naturally and then filtered to afford product (0.24 g) as a light yellow 

solid. MS: M/e 430 (M+i) 

[0489] Step 1:1-(5-amnino-2-(firan-2-yI)-.7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5-c]pyrimidin-7

yi)-1;2,3,4-tetrahydronaphthalene-I-carboxylic acid 

[0490] To a solution of -(5-amnino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-i,2,3,4-tetrahydronaphthalene-1-carboxylate (0.24 g, 0.56 mmol) in EtOH (10 

ml), was added a solution of NaOH (0.22 g, 5.5 mmol) in 1120 (2 ml). The mixture was heated to 

80°C and then stirred for 3h. After completion, the reaction mixture was concentrated under 

reduced pressure to remove EtOH. The residue was diluted with H20 and then acidified with aq.  

HCi (4N) to pH = 3~4. The precipitate was filtered, washed and then dried to afford product (0.2 

g, 86%) as a light yellow solid. MS: M/e 416 (M+I)'.  

[04911 StepJ:-(5-amino-2-(furan-2-yl)-71H-pyrazolo[4,3-e][1,2,4]triazolo[1,5-c]pyrimidin-7

yl)-N-((3-hvdroxvoxetan-3-yl)methyl)-1,2,3,4-tetrahydronaphthalene-I-carboxamide 

[04921 To a stirred solution of -(5-amino-2-(furan-2-yl)-7H-prazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-1,2,3,4-tetrahydronaphthalene--carboxylic acid (100 mg, 0.24 mmol) and 

HATU (138 mg, 0.36 mmol)in THF (10 ml), was added 3-(aminomethlv)oxetan-3-oi (28 mg, 

0.27 mmol) and DIPEA (94 mg, 0.73 mmol). The mixture was stirred at rt 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 1120 (10 ml 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%). 1H NMR (400 MHz, 

DMSO-d6) 6 8.12 (s, 1H), 8.04-7.90 (in, 31), 7.44 (t, J= 8Hz, 1H), 7 28-7.16 (in, 4H), 7.11 (tJ 

8Hz, 11-), 6.76-6.71 (m, 11-), 5.72 (s, 111), 4.46 (t, J= 8Hz, 2H), 4.33 (d, J 4Hz, 11-), 4.30 

(d,,J= 8Hz, 111), 3.48-3.42 (m, 2H), 2.92-2.76 (m, 2H), 1.27-1.23 (n, 4H) ppm. MS: M/e 501 

(M+1)*.  

[04931 Example 94: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

clpyrinidin-7-y)-N-((IR,3R)-3-hydroxycyclopentyi)-2-phenylpropanamide 

104941 A mixture of (1R,3R)-3-aminocyclopentan-i-ol (17 ig, 0.12 mmol), 2-(5-anino-2

(firan-2-yl)-7H-pyrazolo[4,3-e][1.2,4]triazolo[I,5-c]pyrimidin-7-yl)-2-phenyipropanoic acid(40 

mg, 0.1 inmol), 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 EtOAc 

(15 ml x 3). The combined organic layers were washed with brine, dried over Na2SO4 and 

concentrated under reduced pressure. The residue was purified by combiflash (EtOAc:100%) to 

afford the title compound (35 mg, yield: 74.5%). 1H NMR (400 MHz, DMSO-6) 68.27 - 8.20 

(i, 111), 8.03 7.92 (i, 311), 7.61 7.55(, 11-1), 7.33 7.23 (in, 4), 7.18 7.08 (in, 2H), 

6.76 6.70 (m, 11), 4.41 (t, J 4 Hz, 1), 4.37-- 4.24 (m, 11-1), 4.12-- 4.02 (n, 1 H), 2.27(s, 

3H), 2.01-- 1.88 (m, I H), 1.84 -- 1.68 (i,2H), 1.63-- 1.49 (i, 1), 1.45 --1.29 (n, 2)pprn.  

MS: M/e 473 (M+1)'.  

104951 Example 95: 2-(5-amino-2-(ftiran-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yli)-N-((1S,3S)-3-hydroxycyclopentyl)-2-phenyilpropanamide 

[04961 A mixture of (IS,3S)-3-ainocycopentan--ol (17 mg, 0.12 mmol), 2-(5-amino-2

(firan-2-yi)-7H-pyrazolo[4,3-e][i,2,4]triazolo[1,5-c]pyrimidin-7-yi)-2-phenyipropanoic 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 EtOAc 

(15 mL. x 3). The combined organic layers were washed with brine, dried over Na2SO4 and 

concentrated under reduced pressure. The residue was purifiedby combiflash (EtOAc:100%) to 

afford the title compound (30 ing, yield: 63.8%). - NMR (400 MHz, DMSO-d6) 68.27--- 8.18 

(I,1 H), 8.04 -- 7.85 (i, 3-), 7.63 7.52 (m, 111), 7.35 7 21 (m, 41), 7.17 7.04 (n, 211), 

6.79 --6.68 (n, 1 H), 4.41 (t,J= 4Iz, 1), 4.36 -- 4.22 (m, 11), 4.15 -- 3.94 (m, 1),2.27 (s, 

3H), 2.05 - 1.85 (I,1H), 1.84 -- 1.67 (in. 2H), 1.65 - 1.49 (m, 1H), 1.46 -1.27 (m, 2H)ppm.  

MS: M/e 473 (M+i)1.  
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[0497] Example 96: 2-(5-amino2-(furan-2-)-7-I-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yi)-cis)-N-(4-hydroxy-4-methycyclohexyl)-2-phenyiacetamide 

[0498] To a stirred solution of2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenyacetic acid (50 mg, 0.13 mmol), HATU (56 mg, 0.15 mmol) and 

DIPEA (52 ig, 0.40 mnmol) in TIF (15 ml) was added cis-4-amnino--rnethylcyclohexan-1-ol 

(17 mg, 0.13 rnmol). The reaction mixture was stirred at rt forI 5b. After completion, the 

reaction mixture was diluted with EtOAc (30 ml) and then washed with H20 (15 ml X 2). The 

organic layer was dried over Na2 SO4, 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 (26.2 mg, 40%). H NMR (400 MHz, DMSO-16) 6 8.20 (s 1H), 8.16 (s. 2H), 7.95 (s.  

11), 7.91 (d J= 8Hz, IH), 7.42-7.32 (m, 5H), 7.25 (d, J= 4Hz, 1H), 6.73 (dd, J= 4Hz,2Hz.  

1H), 6.38 (s, 1H), 4.01 (s, 1H), 3.57-3.47 (iH), 1.56-1.43 (n, 5H). 1.34-1.28 (m, 3H), 1.07 (s, 

31) ppm. MS: M/e 487 (M+1)*.  

[04991 Example 97: 2-(-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenyl-N-((terahydro-2H-pyran-4-yl)methyi)propenamide 

105001 A mixture of 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenvlpropanoic acid (50 mg, 0.128 mmol), (tetrahydro-21-pyran -4

yl)methanamine (29.6 mg, 0.257 mmol), HATU (53.5 mg, 0.14 miol) and DIPEA (33 mg, 

0.256 mmol) in DMF (5 mL) was stirred overnight at RT. The reaction mixture was poured into 

1120 (60 mL) and extracted with EtOAc (20 mL x 3).The combined organic layers were washed 

with brine, dried over Na2SO4, concentrated in vacuo and purified by column chromatography 

(EtOAc) to give the target compound (30 mg 48.2%). :H NMR (400 MHz, DMSO-d6) 6 8.24 (s, 

1H) 7.96 (d, J = 5.9 Hz, 3H), 7.64 (t, J= 5.9 Hzi H), 7.27 (dt, J= 9.9, 4.8 Hz. 4H), 7.15 (d, J= 

6.8 Hz, 2H), 6.78 -- 6.71 (in, 1H), 3.74 (s.2H1), 3.20 (t, J= 11.7 Hz, 2H), 2.99 (in. 2H), 2.29 (s., 

3), 1.71 (s, 11), 1.48 1.35 (n,2H), 1.05 (m, 21). MS: M/e 487(M+1) .  

[05011 Example 98: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-el[I,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenyl-N-(tetrahydro-2H-pyan-4-y)propanamide 

105021 A mixture of 2-(5-amnino-2-(ftiran-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazoo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (50 mg, 0.128 mmol), tetraydro-21- pyran-4-amnine 

(26 mg, 0.257 mnmol), HATU (53.5 mg, 0.141 mmol) and DIPEA (33 mg, 0.256 mnmol) 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 
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over Na2SO4, concentrated and purified by column chromatography (EtOAc) to give the target 

compound (22 mg, 36.3%). 1F NMR (400 MHz, DMSO-d6) 8.24 (s, .H), 7.97 (d, J= 10.1 Hz, 

3H), 7.67 (d, J = 7.8 Hz, iH), 7.26 (dd, J= 12.6, 5.4 Hz, 4H), 7,14 (d, J = 6.9 Hz, 2H), 6.74 (s, 

1-l), 3.88 (s, 111), 3.76 (dJ= 4.6 Hz,21-), 3.30 (s,211), 2.26 (s, 3),1.68 (m, 21-1),1.41 (in, 21).  

MS: /e 473 (M+1).  

[05031 Example 99: 2-(-amino-2-(furan-2-yl)-71-pyrazolo[4,3-e][l2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-(3-hydroxycyclohexyl)-2-phenylpropanamide 

105041 A mixture of 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e[1,2,4triazolo[1,5

clpyrinidin-7-yl)-2-phenylpropanoic acid (50 mg, 0.128 mmol), 3-arinocyclohexan-I-ol (14.8 

mg,0128mmolHATI (53.5ig, 0.14 mmol) and DIPEA (33 mg, 0.256 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 withbrine, dried 

over Na2SO4, concentrated and purified by column chromatography (EtOAc) to give the target 

compound (16 mg, 25.7%). 6 8.21 (d, J = 4.7 Hz, IH), 7.95 (s, 3H), 7.61 (d, J = 7.9 Hz, 1H), 

7.36 - 7.21 (in, 4H), 7.19 - 7.11 (, 2), 6,74 (s, IH), 3,71 (s, IH), 3.42 (s, 1H), 3.10 - 3.05 (m, 

11-1), 2.27 (s, 31-1), 1.61 (in, 311), 1.24 1.09 (m, 51-1). MS: M/e 487 (M1)+.  

105051 Example 100: 2-(5-anino-2-(furan-2-yl)-71-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-((S)-5-oxopyrrolidin-3-y)-2-phenylpropanamide 

[05061 A mixture of 2-(5-amiino-2-(furan-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (50 mg, 0.128 mmol), (S)-4-aminopyrrolidin-2-one 

(25.6 mg, 0.256 mmol), HATU (53.5 ing 0.128 inmol) and DIPEA (33 ing 0.256 inmol) 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 Na2SO4, concentrated and purified by column chromatography (EtOAc) to give the 

target compound (25 mg, 41.6%). 'H NMR (400 MHz, DMSO-d6) 6 8.22 (d, J: 24.4 Hz, 1H), 

7.95 (s, 3H), 7.84 (s, IH), 7.74 (d, J= 10.1 Hz, IH), 7.27 (dd, J= 14.7, 7,1 Hz, 5H), 7.17 (d, J= 

7.1 Hz, 1H), 6.74 (s, 1H), 4.31 (m IH), 3.13 (d, J= 5.5 Hz, 2H), 2.31 (s, 3H),2.27 (s, 2H). MS: 

M/e 472(NM1)-0.  

[0507] Example 101: 2-(5-amino-2-(furan-2-y)-7H--pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenyl-N-(piperidin-4-yl)propanaimide 
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[0508] Step A: 4-(2-(5-anino-2-(furan-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5-c]pyriniidin

7-yi)-2-phenylpropanamido)piperidine-I-carboxylate 

[0509] A mixture of 2-(5-amino-2-(furan-2-l)-7H-pyazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (100 mg, 0.256 mmol), tert-butyl 4-aminopiperidine

1-carboxylate (102.8 mg, 0.514 mmol), HATU (117.2 mg, 0.308 mmol) and DIPEA (66 mg, 

0.514 nnol) in DMF (5 mL) was stirred overnight at RT. The reaction mixture was poured into 

H20 (60 mL) and extracted with EtOAc (20 nL x 3). The combined organic layers were washed 

with brine, dried over Na2SO4.,concentrated and purifiedby column chromatography (EtOAc) to 

give the target compound (120 mg, 82%) as a white solid. 14 NMR (400 MHz, DMSO-d6) 6 

8.23 (s, 1H), 7.97 (d, J= 11.6 Hz, 3H), 7.64 (d, J= 8.0 Hz, IH), 7.32 - 721 (m, 4H),7.15 (d, J= 

6.5 Hz,2H), 6,74 (dd, J= 33, 1 7 Hz, JH), 3.85 (s, 3H), 2.71 (d, J= 16.8 Hz, 2H),2.25 (s, 3H), 

1.71 (m 2H), 1.35 (s, 9H), 1.26 (m, 2H). MS: M/e 572(M+1)*.  

[0510] Step B: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][l 4]triazolo[1,5-c]pyrimidin -7

yl)-2-phenyl-N-(piperidin-4-yl)propananmide 

[05111 A mixture of tert-butyl 4-(2-(5-amino-2-(furan2-yl)-7H-pyrazolo[4,3

e]f[,2,4]triazolo[1,5-c]pyrimidin-7-yl)-2-phenyipropanamido)piperidine-1-carboxylate (190 mg, 

0.33 mmol) in 4M HCI/EtOAc (20 ml) was stirred at rt overnight.The mixture was filtered and 

the filter cake was washed with EtOAc. The product was added to IM Nal-CO3 solution and 
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extracted with DCM (20 nL x 2). The combined organic phase was washed with brine, dried 

over Na2SO4 and concentrated in vacuo to give the product (120 mg, 77.4%). H NMR (400 

MHz, DMSO-d6) ) 6 8.23 (s, 1H) 7.95 (s, 3H), 7.54 (d J= 7.6 Hz, IH), 7.26 (dd, J = 13.8, 5.6 

Hz, 4H), 7.14 (d,J = 7.3 Hz,211), 6.74 (s, 11), 3.70 (s, 1), 2.85 (s, 211), 2.44 (s, 211), 2.27 (s, 

31), 2.08 (s, 1H), 1.66 (mn, 2), 1.24 (i, 2H). MS: M/e 472 (M+1).  

[0512] Example 102: 2-(5-aino-2-(furan-2-yl)-711-pyrazolo[4,3-e][1;2,4]triazolo[I,5

c]pyrimidin-7-vl)-(trans)-N-(3-hydroxycyclobutyl)-2-phenylpropanamide 

105131 A mixture of 2-(5-amino-2-(furan-2-vi)-7H-pyrazol[4,3-e1[1,2,4]triazolo[1,5

clpyrinidin-7-yl)-2-phenylpropanoic acid (50 mg, 0.128 mmol), tans-3-aminocyclobutan-1-1 

(17.5 mg, 0.141 mmoil), 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 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 Na2SO4, concentrated and purified by column chromatography (EtOAc) to give the 

target compound (35 mg, 59.7%). H NMR (400 MHz, DMSO-c6) 6 8.24 (s, iH), 7.96 (d,,J= 

10.3 Hz, 3H), 7.89 (d,,J= 6.6 Hz, 1H), 7 26 (dd,,J= 11.0, 5.4 Hz, 4H), 7.11 (d,,J= 7.3 Hz, 2H), 

6.74 (s, 111), 4.90 (s, 111), 4.26 (d, J= 6.2 Hz, 111), 4.08 (s, 111), 2.28 (s, 311), 2.21 2.11 (m, 

21), 2.0 (ni, 21). MS: M/e 459(M+)*.  

10514] Example 102B: (R)-2-(-amino-2-(fuiran-2-yi)-7H-pyrazolo[4,3-e][I,2,4]triazolo[1,5

c]pyrimidin-7-yl)-(trans)-N-(3-hydroxycyclobutyl)-2-phenyilpropanamide 

105151 To a stirred solution of'(R)-2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3

e][1,2,4triazolo[I,5-cpyrimidin-7-yl)-2-phenylpropanoic acid (50 mg, 0.13 mmol), HATU (54 

mg, 0.14 mmol) and DIPEA (50 mg, 0.39 nmol) in THF (15 ml) was added trwns-3

aminocyclobutan-1-ol hydrochloride (18 tg, 0.15 mmol). The reaction mixture was stirred at it 

for 15h. After completion, the reaction mixture was diluted with EtOAc (30 ml) and then washed 

with 120 (15 ml x 2). The organic layer was dried over Na2SO4, 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-d6) 6 

8.24 (s, 11), 7.98 (s, 2H), 7.95 (s, 11-), 7.89 (d, J:= 8Hz, 1-), 7.30-7.23 (in, 41), 7.11 (d, J = 

8Hz, 211) 6.74 (dd, J= 4H z,2Hz, 11), 4.91 (s, 1 H), 4.30-4.22 (n, 1 H), 4.13-4.05 (i, I H), 2.28 

(s, 3H), 2.24-2.11 (n, 211), 2.07-1.98 (m, 21) ppm. MS: M/e 459(M+1).  

[05161 Example 103: 2-(5-amino-2-(furan-2-yl)-7H-pyrazoo[4,3-er[1.2,4]triazolo[1,5

cipyrinidin-7-yl)-N-((3-hydroxyoxetan-3-yi)methy)-2-phenylbutanamide 
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[05171 Step A: methyl 2-phenyibutanoate 

105181 To a solution of 2-phenylbutanoic acid (5 g, 30.49 mmol) in MeOli (15 mL), sulfoxide 

chloride(54.4g, 45.73inmol)was addeddropwiseat 0 0°C, After the addition, the reaction 

mixture was stirred at rt for 3h. The mixture was concentrated, quenched with ice water (20 nmL), 

extracted with EtOAc (30 mL x 3).The combined organic layers were washed withbrine, dried 

over Na2SO4, concentrated and purified by column chromatography (petroleum 

ether/Et0Ac:::20:l~5:1) to give methyl 2-phenylbutanoate (5.12 g, 94.35%) as yellow oil. NS: 

M/e 179 (M+1)*.  

[05191 Step B: methyl 2-bromo-2-phenylbutanoate 

105201 A mixture of methyl 2-phenylbutanoate (5.12 g, 28.76 mmol), NBS (6.14 g, 34.52 

minol), BPO (0.348 g, 1.438 nnol) in carbon tetrachloride (20 mL)was stired 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-phenylbutanoate (7.08 g, 95.77%) as yellow 

oil. 'H NMR (400 M Hz, CDCla) 67.46 (d, J= 7.8 Hz, 2H), 7.38 7.28 (m, J::=: 19.2, 6.3 Hz, 

31), 3.78 (s, 31), 2.57 2.38 (n,2H), 0.98 (t,J=72 Hz, 31).  

[05211 Step C: methyl 2-hydrazinyl-2-phenylbutanoate hydrochloride 

[05221 To a stirred solution of methyl 2-bromo-2-phenvbutanoate (2 g, 7.8 mmol) and K2CO3 

(2.16 mg, 15.7 mmol) in DMF (20 ml) 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 mil X 3). The combined organic layer 

was concentrated under reduced pressure to remove solvent. The residue was diluted with EtOAc 

(50 ml) and then washed with 1120 (25 ml x2) to remove hydrazine hydrate.The resulted 
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organic solution was concentrated to afford a residue. The residue was acidified with aq. 1-L 

(4M) and then washed with EtOAc (25 ml X2) to remove impurities which are easily soluble in 

EtOAc. The aqueous 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. I NMR (400 MHz, DMSO-d6) 6 7.41 (d, J = 4Hz, 4H), 7.39-7.35 (i, 1 H), 3.72 (s, 

31), 2.21-2.14 (in, 21), 0.74 (t, J 8Hz, 31H) ppm. MS: M/e 209M+i) t .  

[05231 Step D: methyl 2-(6-amino-4-chloro-IH-pyrazolo[3,4-d]pyrimidin-1-yl)-2

phenylbutanoate 

[0524] To a stirred solution of methyl 2-hydrazinyl-2-phenylbutanoate hydrochloride (I g, 

4.09 mnmol) in acetonitrile (30 ml) was added 2-amino-4,6-dichloropyrimidine-5-carbaldehyde 

(0.94 g, 4.90 mmol). The reaction mixture was stirred at rt 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 under reduced pressure to afford a residue. The residue was purified by colurnn 

chromatography with PE:EtOAc (4:1) to afford the product (0.55 g, 39%) as a yellow solid. MS: 

M/e 346 (M+1)* 

10525] Step E: methyl2-(6-amino-4-(2-(ftiran-2-carbonyil)hydrazinyil)-1H-pyrazolo[3,4

dipyrimidin-1-yi)-2-phenylbutanoate 

10526] A mixture of methyl 2-(6-amino-4-chloro-1H-prazoloj3,4-dipyrimdin-I-yb-2

phenVlbutnoate (0.55 g, 1.59 mmol), furan-2-carbohydrazide (0.20 g, 1.59 mmol) and DIEA 

(0.41 g, 3.18 mmol) in DMSO (15 ml) was stirred at 1I0°C for 15h. After completion, the 

reaction mixture was poured into 1120 (15 ml) and then extracted with EtOAc (20 ml x 3). The 

combined organic layer was dried over Na2S04, filtered and then concentrated under reduced 

pressure to afford a residue. The residue was purified by column chromatography with 

PE:EtOAc (1:2) to afford the product (0.57 g, 82%) as a light-yellow solid. MS: M/e 436 

(M+1)*.  

[05271 Step F: methyl 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazoo[1,5

c]pyrimidin-7-yl)-2-phenylbutanoate 

105281 A solution of methyl 2-(6-amino-4-(2-(furan-2-carbonyl)hydrazinyi)-I1[-pyrazolo[3,4

dpyrimidin-Ii-yl)2-phenylbutanoate (0.57 g, 1.31 mmol) in BSA (5 ml) and 11MDS (5 ml) was 

stirred at 110C for 15h. After completion, the reaction mixture was concentrated. The residue 

was diluted with aq. NaHCO3(sat., 15 ml) and then extracted with EtOAc (20 ml x 3).The 

combined organic layer was dried over Na2SOi, filtered and then concentrated under reduced 
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pressure to afford a residue. The residue was purified by column chromatography with 

PE:EtOAc (10:1) to afford the product (0.28 g, 51%) as a yellow solid. MS: M/e 418 (M-]).  

[0529] Step G: 2-(5-amino-2[-(furan2-)i7H-pyazolo[4,3-e][1,2,4]triazolo[1,5-c]pyrimidin-7

yl)-2-phenylbutanoic acid 

[0530] To a stirred solution of methyl 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3

e][1,2,4]triazolo[1,5-c]pyrimnidin-7-yl)-2-phenylbutanoate (0.28 g, 0.67 mmol) in ethanol (15 ml) 

was added a solution of NaOH (0.27 g, 6.75 mmol) in H2(5 ml). The mixture was stirred at 

70°C for 4h. After completion, the reaction mixture was concentrated to remove ethanol. The 

residue was diluted with 1120 (15 ml) and then acidified with aq. HCl (4M) to p134. The 

precipitate was filtered. The filtration cake was washed with H-0 (15 ml) and then dried to 

afford the product (0.25 g, 92%) as a white solid. MS: /e 404 (M+1).  

[05311 Step H: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5-c]pyrimidin-7

yl)-N-((3-hydroxyoxetai-3-yl)rnethyl)-2-phenylbutanarnide 

[05321 To a stirred solution of 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[,5

c]pjyrimidin-7-vl)-2-phenylbutanoic acid (50 tg, 0.12 mmol), HATU (54 mg, 0.14 mmol) and 

DIPEA (47mg, 0.36 mmol) in THF (15 ml) was added 3-(aminomethyl)oxetan-3-ol (14 mg, 

0.13 mmol). The reaction mixture was stirred at rt for 15b. After completion, the reaction 

mixture was diluted with EtOAc (30 ml) and then washed with H20 (15 ml X 2). The organic 

layer was dried over Na2SO4, filtered and then concentrated under reduced pressure to afford a 

residue. The residue was purified by prep-TLC with DCM:MeOI- (20:1) to afford the target 

product5(21.0ug,35%). - NMR (400 MHz, DMSO-d6) 6 8.32 (s, 1H), 7.95 (s, 11-), 7.92 (s, 

2H), 7.69 (t, J= 4Hz, 1), 7.38-7.19 (in, 6H) 6.74 (s, I H), 5.68 (s, 1H), 4.34 (t, J= 4Hz, 2W), 

4.22 (d. J= 4Hz, 2H), 3.47-3.37 (m, 2H), 2.84 (q, J= 8Hz, 2H), 0.79 (t, J= 8Hz. 3H) ppm. MS: 

M/e 489 (M+1).  

[0533] Example 104: 2-(5-amino-2-(furan-2-l)-71--pyrazolo[4,3-e][1,2,4]triazolo[i,5

c]pyrimidin-7-yl)-N-((is,3s)-3-hydroxycyclobutyi)-2-phenylpropanamide 

[05341 A mixture of 2-(5-amino-2-(furan-2-yi)-7H-pyrazolo[4,3-e][i,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (50 mg, 0.129 mmol), (1s,3s)-3-aminocyclobutan-1-ol 

(17.5 mg, 0.141 mmol), HATU (53.7 mg, 0.141 mmol) and DIPEA (49.7 mg, 0.385 mmol) in 

TI-F (5 mL) was stirred overnight at RT. The reaction mixture was poured into H2O (20 nL) and 

extracted with EtOAc (20 mL x 3).The combined organic layer was washed with brine, dried 

over Na2SO., concentrated and purified by column chromatography (petroleum 
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ether/EtOAc=0:1) to give target compound (26 mg, 44%). 'H NMR (400 MHz, DMSO-d6) 6 

8.23 (s,IH), 7.95 (s, 3H), 7.84(d,J= 7.2 Hz, iH), 7.27 (t,J=6.6 Hz, 4H), 7.12 (d,J= 7.1 Hz, 

2H), 6.74 (s, iH), 4.95 (d,J= 5.6 Hz, IH), 3.75 (d,J= 6.8 Hz,2H), 2.28 (s, 3H), 2.08 (s, 2H), 

1.73 (dd, J= 18.1, 9.3 Hz, 21-1).ppm.MS: M/e 459 (M+1).  

[0535] Example 104B: (R)-2-(5-amino-2-(fran-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-(cis)-N-(3-hydroxycyclobutyl)-2-phenylpropanamide 

[05361 To a stirred solution of (R)-2-(5-amino-2-(ftiran-2-yl)-7H-pyrazolo[4,3

eI[i,2,4]triazolo[1,5-c]pyrimidin-7-yl)-2-phenipropanoic acid (50 mg, 0.13 mmol), HATU (54 

ug, 0.14 mmol) and DIPEA (50 mg, 0.39 mmol) in THF 15 ml) was added cis-3

amnocyclobutan--ol hydrochloride (18 mg, 0.15 mmol) The reaction mixture was stirred at rt 

for I5h. After completion, the reaction mixture was diluted with EtOAc (30 ml) and then washed 

with H20 (15 ml x 2). The organic layer was dried over Na2SO 4, filtered and then concentrated 

under reduced pressure to afford a residue. The residue was purified by prep-TLCwith 

DCM:MeOH (20:1) to afford the product (32.7 mg, 55%). H NMR (400 MHz, DMSO-d6') 

8.23 (s, IH), 8.04-7.93 (in, 3H), 7.84 (d, J= 8Hz, IH), 7.31-7.24 (in, 4H) 7.12 (d, J= 8Hz,2H), 

6.74 (dd, J= 4H1z,2Hz, 1 H), 4.95 (s, 11-), 3.81-3.71 (m, 2F), 2.49-2.39 (m, 2H), 2.28 (s, 3H), 

1.74 (q, J::: 8Hz, 21-1) ppm. MS: M/e 459 (M+1).  

105371 Example 105:2-(5-amino-2-(furan-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-((iS,3S)-3-hydroxy-3-methylcyclobutyl)-2-phenylpropanamide 

105381 A mixture of 2-(5-amino-2-(ftiran-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (50 mg, 0.129 nmol), (s,3s)-3-amino-i

methylcyclobutan--ol (20 mg, 0.198 mmol), HATU (53.7 mg, 0,141 mmol) andDIPA(33mg, 

0.256 mmol) in THF (5 nL) was stirred 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%). `E NMR (400 MHz, DMSO-d6) 6 8.23 (s, 1i), 7.96 (d, J= 5.4 Hz, 

3H),7.3 (d,.J= 7.1 Hz, IH'), 7.35 - 7.18 (in, 4),7.11 (d, J= 6.7 Hz,2H), 6.74 (dd, J= 3.3, 1.7 

Hz, 1H), 4.82 (s, 1H), 3.84 (m, iH),2.27 (s, 3H), 2.19 (in,2H), 1.92 (t, J= 8.1 Hz, 2H), 1.20 (s, 

3H).ppm.MS: M/e 473 (M+1).  

[0539] Example 105B: (R)-2-(5-amino-2-(fran-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-(cis)-N-(3-hvdroxy-3-iethyicyclobutvi)-2-plenylpropanamide 

[05401 To a stirred solution of (R)-2-(5-amino-2-(furan-2-y)-7H-pyrazolo[4,3

e][1,2,4]triazolo[1,5-c]pyrimidin-7-yl)-2-phenipropanoic acid (50 mg, 0.13 mnol), HATU (54 
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mg, 0.14 mmol) and DIEA (50 mg, 0.39 mmol) in THF (15 ml) was added (cis)-3-amino-I

methyleyclobutan-1-ol hydrochloride (20 mg, 0.15 mmol). The reaction mixture was stirred at rt 

for15h. After completion, the reaction mixture was diluted with EtOAc (30 ml) and then washed 

with 1120 (15 ml x 2). The organic layer was dried over Na2SO4, filtered and then concentrated 

under reduced pressure to afford a residue. The residue was purified by prep-TLCwith 

DCMN:MeOH (20:1) to afford the product (42.1 tg, 69%).1-NMR(400 MHz, DMSO-d6)6 

8.23(s, 1H)8.05-7.91 (m,3H), 7.82 (d,.J=8Hz, 1H),7.32-7.24 (, 4H), 7.12(dJ=8Hz, 2H), 

6.74 (ddJ= 41-lz,21-lz, 111),4.79(s, 11-),3.90-3.78(m.,i1H,2.28(s,3Fl),2.24-2.15(m,2H), 

1.96-1.88 (m, 2H)l1.20 (s, 31-) ppm. MS: M/e 473 (M+1).  

[0541] Example106:2-(5-amino-2-(furan--yl)-7H-pyrazoo[4,3-e][1,2,4]triazolo[i,5

c]pyrimidin-7-l)N-((3S,4R)-4-hydroxytetrahydrofuran-3-yl)-2-phenylpropanamide 

[05421 A mixture of 2-(5-amino-2-(furan-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenypropanoic acid (38.9 ig, 0.1 mmol), (3R,4S)-4

aminotetrahydrofuran-3-ol hydrochloride (13.9 mg, 0.1 mmol), HATU (45 ig, 0.12 mmol) and 

DIPEA (25.8 mg, 0.2 mmoil) in DMF (3 mL) was stirred overnight. The reaction mixture was 

poured into 120 (10 mL) and extracted with EtOAc (10 mL x 3). The combined organic layer 

was washed with brine, dried over Na2SO 4, concentrated and purified byprep-TLC 

(EtOAciOO%) to give the target compound (20 mg, 42.2%).I NIMR (400 MHz, DMSO-d6) 6 

8.29 (d, J= 12.9 Hz, 1H), 8.05 -- 7.92 (m, 3H), 7.37 -- 7.23 (m, 4H), 7.15 7.02 (m, 3H), 6.77

6.70 (m, 11-1), 5.21 (s, 11-), 4.23 4.07 (m, 2H),3.98 3.76 (i, 211), 3.48 3.36 (, 211),2.33 

(d, J: 4.4 Hz, 31-)ppm. MS: M/e 475 (M+) t .  

[05431 Example 106B: (R)-2-(5-amino2-(fuiran-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[i,5

c]pyrimidin-7-yl)-N-((3S,4R)-4-hydroxytetrahydrofuran-3-yl)-2-phenylpropanamide 

[05441 A mixture of (R)-2-(5-amino-2-(furan-2-yi)-7H-pyrazolo[4,3-e][1,2,4]triazolo[i,5

c]pyriridin-7-y)-2-phenylpropanoic acid (38.9 mg, 0.1 iriol), (3R,4S)-4

aminotetrahydrofiran-3-ol hydrochloride (13.9 mg, 0.1 mmoil), HATU (45 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 110 (10 mL) and extracted with EtOAc (10 mL x 3). The combined organic layer 

was washed with brine, dried over Na2SO4, concentrated and purified byprep-TLC 

(EtOAci 00%) to give the target compound (24 rg, 50.6%).H NMR (400 M-z, DMSO-rd) 6 

8.24 (d,. J= 1.2 Hz, 1) 8.08 -- 7.92 (m, 3H). 7.83 (dd, J= 22.4, 6.8 Hz, 1H), 7.45 7.20 (m, 
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411),7.16 --7.05 (mN, 2H), 6.79 -- 6.70 (m, I H), 5.19 -- 5.09 (i, 11), 4.26 4.04 (in, 21), 3.96 

3.84 (in, i), 3.69 - 3.48 (m,2H), 3.47 - 3.38 (in, 1H), 2.29 (s, 3H)ppm. MS: M/e 475 (M+1) 

[0545] Example 107:2-5-amino-2-(furan-2-y)-7H-pyrazoio[4,3-e][i,2,4]triazolo[i,5

c]pyrimidin-7-yl)-N-((3S,4S)-4-hydroxytetrahydrofuran-3 -ylI)-2-phenylpropanamide 

[0546] A mixture of 2-(5-aiino-2-(fiiran-2-y)-7H-pyrazolo[4,3-e][1,2,4triazolo[1,5

c]pyrimidin-7-yl)-2-phenypropanoic acid (38.9 mg, 0.1 rnmol), (3S,4S)-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 mixture was poured into H20 

(10 mL) and extracted with EtOAc (10 mL x 3). The combined organic layer was washed with 

brine, dried over NalS04, concentrated and purified by Pre-TLC (EOAc100%) to give the target 

compound (21 mg, 44.3%). H NMR (400 MHz, DMSO-d6) 6 8.25 (d,3 = 1.6 Hz, 1H), 8.08 -

7.93 (m, 3H), 7.92 - .78 (m, 1H), 7.36 - .21 (m, 4H), 7.19 -- 7.04 (in, 2H), 6.82 - 6.70 (m, 

111), 5.15 (dd, J:: 10.8, 4.1 H z, 111), 4.29 4.03 (i, 21), 3.95 -- 3.60 (in, 21) 3.56 3.39 (m, 

2H), 2.29 (s, 3H)ppm. MS: M/e 475 (M+1)t .  

[0547I Example 107B: (R)-2-(5-amino-2-(furan -2-yl)-7H-pyrazolo[4,3-e][1,2,4 1 triazoo[1,5

cipyrimnidin-7-yl)-N-((3S,4S)-4-hydroxytetrahydrofuran-3-yl)-2-phenylpropanamide 

[0548] A mixture of (R)-2-(5-anino-2-(furan-2-yl)-7-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrinidin-7-yl)-2-phenypropanoic acid (38.9 mg, 0.1 miol.), (3S,4S)-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 mixture was poured into 1-120 

(10 mL) and extracted with EtOAc (10 mL x 3).The combined organic layer was washed with 

brine, dried over Na2SO4, concentrated and purified by prep-TLC (EtOAc100%) to give the 

target compound (23 mg, 48.5%). H NMR (400 MHz, DMSO-d6) 6 8.28 (s, IH), 7.96 (s, 3H).  

7.39- 7.21 (m, 4H), 7.18 -- 6.99 (in, 3H) 6.84 - 6.67 (ni H), 5.21 (d,3 = 3.6 Hz, 1H), 4.22 -

4.09 (In, 21), 3.93 3.73 (in, 2),3.49 -- 3.39 (n,2H), 2.34 (s, 3H)ppm. MS: M/e 475 (MI+1).  

[0549] Example 108: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-((6-methylpyridin-2-yl)methyl)-2-phenyilpropanamide 

105501 A mixture of 2-(5-ainino-2-(ftiran-2-y)-71-1-pyrazolo[4,3-e][1,2,4]triazoo[1,5

c]pyriimidin-7-yl)-2-phenylpropanoic acid (50 mg, 0.13 mol), (6-methylpyridin2

yl)nethanamine (24 mg, 0.19 mmol), HATU (72 ig, 0.19 rmol) and DIPEA (34 rg, 0.26 

mmol) in DMF (5 mL) was stirred at rt 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 product (35 mg, 56%).  

'H NMR (400 MHz, DMSO-d6) 6 8.26 (s, IH), 8.08 (t J=4.0Hz, 1H), 8.02 (br.s, 2H), 7.95 (s, 

IH), 7.61 (tJ=8.OHz, l H), 7.34-7.23 (m, 6H), 7.18 (d, J=8.0Hz, 1H), 7.05 (d,,J=4.0Hz, IH), 

6.74 (dd, J=3.2, 1.6HzL, 1), 4.43-4.33 (in, 2H), 2.39 (s, 31), 2.33 (s, 31-) ppm. MS: M/e 494 

(M+1)*.  

[05511 Example 108B: (R)-2-(5-amino-2-(furan2-lvi)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-((6-methylpyridin-2-yl)methyl)-2-phenylpropanamide 

105521 A mixture of (R)-2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e[1,2,4]triazolo[1,5

clpyrimidin-7-yl)-2-phenylpropanoic acid (50 mg, 0.13 mrnmol), (6-methyl pyridin-2

yl)methanamine(24 mg,0.19miol),HATU(72 mg,0.19minol) andDIPEA(34 mg,0,.26 

mnrol) in DMF (5 mL) was stirred at rt 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%).  

'H NMR (400 MHz, DMSO-d6) 6 8.26 (s, iH), 8.09 (t,,1=4.0Hz, 1H), 8.02 (br.s, 2H), 7.95 (s, 

1H), 7.63 (s, 1H), 7.34-7.30 (n, 3H), 7.27-7.19 (1, 4H), 7.07 (s, 1H), 6.74 (dd,J=3.2Hz, 

J2=1.6Hz, 1-), 4.44-4.33 (m, 211),2.39 (s, 31),2.34 (s, 311) ppm. MS: M/e 494 (Mi-1) .  

10553] Example 109: 2-(5-anino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-((5-methylpyridin-2-y)methyl)-2-phenylpropanamide 

[5j A mixture of 2-(5-amino-2-(furan-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazoio[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (50 mg, 0.13 mmol), (6-(aminomethyl)pyridin-3-yl) 

methanamine (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 rt 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 (42 ing, 66%). 'H 

NMR (400 MH z, DMSO-d6) 6 8.26 (s, 21), 8.14 (t, J=4.0Hz, 1-), 8.03 (br.s, 211) 7.95 (s, 11), 

7.60 (s, 'H), 7.34-7.21 (m, 7H), 6.74 (dd,J=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) 

105551 Example 109B: (Rl)-2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4ltriazolo[1,5

c]pyriinidin-7-yl)-N-((5-methylpyridin-2-yl)methyl)-2-phenypropananide 

[05561 A mixture of (R)-2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (50 mg, 0.13 mmol), (6-(aminomethyl)pyridin-3-yl) 

methanamine (24mg, 0.19 mmol), iATU (72 mg, 0.19 mrol) and DIPEA (34 mg, 0.26 mmol) 
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in DMF (5 mL) was stirred at rt for2 hrs. The solution was added with water (5 iL), 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%). iH 

NMR (400 MHz, DMSO-d6) 6 8.25 (si, t), 8.23 (br.s, 1), 8.11 (t, J:: 4 .0zi, i), 8.03 (br.s, 

21), 7.95 (s, 11), 7.55 (d, J:::8.0HIz, 1 H), 7.33-7.28 (i, 4H), 7.25-7.22 (m, 3H), 6.74 (dd, 

J=3.2Hz,1.6Hz, 11), 4.43-4.33 (m, 21) 2.38 (s, 3H),2.23 (s, 31) ppm. MS: M/e 494 (M+1).  

[05571 Example 110: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[43-e] [1,2.4]triazolo[1,5

cipyrinidii-7-yl)-N-((4-methylpyridin-2-vl)methl)-2-phenylpropanamide 

105581 A mixture of 2-(5-amino-2-(furan-2-yi)-7H-pyrazolo[4,3-e][1,2,4]triazoloI1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (50 mg, 0.13 mmol), (4-methylpyridin-2

yl)methanamine (24 mg, 0.19 mmol), HATU (72 mg, 0.19 rmol) and DIPEA (34 mg, 0.26 

mmrrol) in DMF (5 mL) was stirred at rt for 2 hrs. The solution was added with water (5 mL), 

extracted with ethyl acetate (10 rL) and washed with brine (10 mL). The organic layer was 

dried, concentrated and purified by Prep-TLC (EtOAc) to get the desired product (24 g, 38%).  
1H NMR (400 MHz, DMSO-d6) 6 8.27 (s, 1H), 8.24 (d, J=8.OHz, IH), 8.12 (t, J=4.0Hz, IH), 

8.02 (br.s, 2H), 7.95 (si, 1), 7.34-7.22 (m, 611), 7.01 (d,J=4.0Hz, 1H), 6.97 (s, 1), 6.74 (dd, 

J=3.2, 1.6H z, 11), 4.45-4.34 (m, 2H), 2.39 (s, 3f), 2.20 (s, 3H) ppm. MS: M/e 494 (M+l)-.  

[0559] Example 110B: (R)-2-(5-amino-2-(firan-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)bN-((4-methylpyridin-2-yl)methyl)-2-phenyilpropanamide 

105601 A mixture of (R)-2-(5-amino-2-(faran-2-y)-7H-pyrazolo[4,3-e][I1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (50 mg, 0.13 mmol), (4-methylpyridin-2

yl)methanamine (24 mg, 0.19 mniol), HAT (72 rg, 0.19 mmol) and DIPEA (34 mg, 0.26 

mmol) in DMF (5 mL) was stirred at rt 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) 6 8.27 (s, 1H), 8.24 (dJ=80Hz, IH), 8.12 (tJ,1=4.0Hz, I H), 

8.03 (br.s, )7.95 (d. J=4.0Hz, H), 7.34-7.29 (m. 3H), 7.26-7.21 (,3), 7.01(d,=4.0Hz, 

1H), 6.97 (s, 1H), 6.74 (dd, J=3.2HzJ=1.6Hz, iNl), 4.45-4.35 (in, 2H), 2.39 (s, 3H), 2.20 (s, 

31-) ppma. MS: M/e 494 (M-+1)* 

[0561] Example 111: 2-(5-amino-2-(furan-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-((3-methylpyridin-2-yil)methyl)-2-phenylpropanamide 
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[0562] A mixture of2-(5-amino-2furan2-y)-7H-pyrazolo[4,3-e[1,2,4triazoo[1,5

c]pyrimidin-7-yi)-2-phenyipropanoic acid (50 ing 0.13 mmol), (3-methyiiidin-2

yl)methanamine (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 rt for2 hrs. The solution was added with water (5 mL) 

extracted with ethyl acetate (10 mL) and washed with brune (10 mL). The organic layer was 

dried, concentrated and purified by Prep-TLC (EtOAc) to get the desired product (54 ig, 85%).  

H NMR (400 MHz, DMSO-d6) 6 8.27 (s, 1H) 8.07 (d. J=4.0Hz, 1H), 7.93 (m, 4H), 7.54 (d.  

J=8.014z, 11), 7.35-7.20 (m, 61-), 7.14 (t, J:::4.01-z, 1), 6.74 (dd, J:3.2, 1.6Hz, 1Ff), 4.45 (d, 

J=4.01z, 21), 2.39 (s, 31-), 2.24 (s, 311) ppm. MS: M/e 494 (M-1) .  

[0563] Example 111B:(R)-2-5-amino-2-furan-2-y)-7H-pyrazoo[4,3-e][1,2,4]tiazolo[1,5

c]pyrimidin-7-yl)-N-((3-methylpyridin-2-yl)methyl)-2-phenyilpropanamide 

[05641 A mixture of (R)-2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyriiidin-7-yl)-2-phenypropanoic acid (50 mg, 0.13 nol), (3-methylpyridin2

yl)methanamine (24 mg, 0.19 mmol), HATU (72 g, 0.19mol)andDIPEA(34mg,0.26 

mmol) in DMF (5 mL) was stirred at rt 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 (45 mg, 71%).  

4 NMR (400 MHz, DMSO-d6) 8.27 (s, 1), 8.07 (d, J=4.0z, I ), 7.96-7.92 (n, 4H), 7.53 

(d, J=8.OHz, 1H), 7.36-7.31 (m, 3H), 7.25-7.20 (m,3H), 7.15-7.12 (m, 1H), 6.74 (dd, Ji=3.2Hz, 

J2 =1.6Hz, 1F), 4.44 (d, J=4.0Hz, 2H),2.39 (s, 311), 2.23 (s, 311) ppm. MS: M/e 494 (Mi-1) .  

105651 Example 112: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyriimidin-7-yl)-N-((6-methoxypyridin-2-lv)methvi)-2-phenyipropanamide 

[05661 A mixture of 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][I,2,4]triazolo[1,5

c]pyrimidin-7-y)-2-phenylpropanoic acid (50 mg, 0.129 mmol), (6-methoxypyridin-2

yl)methanamine (32.7 mg, 0.256 mmol), HA TU (53.7 mg, 0.141 nunol) and DIPEA (49.7 rg, 

0.385 inmol) in DMF (5 mL) was stirred overnight at RT. The reaction mixture was poured into 

H- (20 mL) and extracted with EtOAc (20 mL x 3). The combined organic layer was washed 

with brine, dried over Na2SO4, concentrated and purified by column chromatography (EtOAc) to 

give target compound (40 mg, 61.5%). 'fH NMR (400 MHz, DMSO-d6) 6 8.26 (d,,J= 2.4 Hz, 

111), 8.01-7.95 (m, 411), 7.65 (dd, J= 11.0, 4.6 Iz, 11), 7.30-7.22 (i, 6f), 6.98 (d, J::: 6.8 Fz, 

1H), 6.77 - 6.69 (m, 1H), 6.63 (d, J= 8.1 Hz. 1H), 4.35 (s. 2H), 3.70 (d,J= 1.9 Hz, 3H), 2.40 (s, 

3H).ppm. MS: M/e 5 10(M-+1).  
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[0567] Example 112B: (R)-2-(-amino-2-(ftran-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-((6-nethoxypyidin-2-yl)iethyl)-2-phenylipropanainide 

[0568] A mixture of (R)-2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (100 mg, 0.256 mmol), (6-methoxypyridin-2

yl)methanamine (42 mg, 0.307 mnmol), HATU (116 mg, 0.307 mmnol) and DIPEA (66 mg, 0.512 

mnol) in THF (10 nL) was stirred overnight at RT. The reaction mixture was concentrated in 

vacuo.The residue was purified by column chromatography (Methanol/EtOAc=i:50) to give the 

target compound (120 mg, 92.3%). 'I NMR (400 MHzI, DMSO-d6)6 8.27 (s, 1), 8.24 (d, J::: 

5.3 Hzi, 1H), 8.13 (t, J::: 5.5 Hz, 1-), 7.96 (d, J= 0.8 Hz, 3H), 7.30 (t, J= 7.0 Hz, 3H), 7.25 (d, J 

= 3.4 Hz, 1H), 7.20 (d, J= 8.0 Hz,2H), 6.82 (d, J= 5.6 Hz, 2H), 6.74 (dd, J= 3.4,1.8 Hz, 1H), 

4.39 (d,, = 5.6 Hz, 2H), 3.76 (s,'3H), 2.40 (s,3H).ppm.MS: M/e 510 (M+1).  

[05691 Example 113B:(R)-2-(5-amino-2-(ftiran-2-yl)-7H-pyrazolo[4,3-e][1,2.4]triazolo[1,5

c]pyrimidin-7-yl)-N-((5-niethoxypyridin-2-lv)mnethly)-2-phenylpropanamide.  

[05701 To a mixture of (R)-2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][i,2,4]triazolo[1,5

c]pjrimidin-7-yl)-2-phenylpropanoic acid (50 rg, 0.13 umol), and DIPEA (70 ing, 0.54 iniol) 

in THF (1 mL) was added HATU (54 mg, 0.14 mmol) at t and the mixture was stirred at rt for 

10 min. A solution of (5-methoxypyridin-2-yli)methanamine (20 g, 0.14 mmol) was added, and 

the mixture was stirred at rt for 16 hrs. The mixture was diluted with 5 niL of EtOAc, washed 

with brine (3 mL x 3), dried over Na2SO .and concentrated. The resulted residue was purifiedby 

prep-TLC (EtOAc, 100%) and the resulted solid was lyophilized to give the title product (45 mg, 

yield: 69%). 1 I- NMR (400 MHz, DNISO-d6) 6 8.25 (s, 11), 8.17 8.07(m, 211),8.02 (s, 211), 

7.97 - 7.92 (in, 1H), 7.38 - 7 26 (m, 5H), 7.26 - 7.19 (i, 3H), 6.74 (dd, J= 3.2,1.6 Hz, H), 

4.46 4.26 (in, 2H), 3.78 (s, 3H). 2.38 (s, 3H). MS: M/e 510 (M-1).  

[05711 Example 114: 2-(5-amino-2-(furan-2-vl)-7H-pyrazolo[43-e][1,2,4]triazolo[1,5

c]pyrirmidin-7-yl)-N-((4-mnethoxypyridin-2-yi)miethyl)-2-phenvlpropanamide 

[05721 A mixtureof2-(5-aino-2-furan-2-y)-7H-pyrazoo[4,3-][1,2,4]triazoo[1,5~ 

c]pyrimidin-7-yl)-2-phenylpropanoic acid (50 mrg, 0.129 mmol), (4-methoxypyridin-2

yl)methanamine (32.7 mg, 0.256 minol), HATU (53.7 mg, 0.141 mmol) and DIPEA (49.7mg, 

0.385 nnol) in DMF (5 mnL) was stirred overnight at RT. The reaction mixture was poured into 

H2O (20 nL) and extracted with EtOAc (20 mL x 3). The combined organic layer was washed 

with brine, dried over Na2SO.,concentrated and purifiedby column chromatography (EtOAc) 

to give the target compound (42 mg, 64.5%). 1[ HNMR (400 MHz, DMSO-d6) 6 8.26 (d, J= 2.4 
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Hz, I H), 8.26-8.23 (n,2H), 8.14-8.10 (in, 3H), 7.31-7.19 (in, 6), 6.82-6.80 (i, 2H), 6.74-

6.70 (in, IH), 4.35 (s, 2H), 3.70 (d,I= 1.9 Hz, 3H), 2.40 (s, 3H)MS: M/e 510(M+i).  

[0573] Example 114B:(R)-2-(5-amino-2-(fran-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazoo[1,5

c]pyrimidin-7-yl)-N-((4-methoxypyridin-2-yl)methyl)-2-phenylpropanamide 

[0574] A mixture of (R)-2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (100 ig, 0.256 nnol), (4-methoxypyridin-2

yl)methananine (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 (N/ethanoi/EtOAc:=1:50) to give the 

target compound (120 ing 92.3%). 'H NMR (400 MHz, DMSO-d6)T 8.27 (s, 1H), 8.24 (d,J= 

5.3 Hz, 1H). 8.13 (t, J= 5.5 Hz, 1H), 7.96 (d. J= 0.8 Hz, 3H), 7.30 (t, J= 7.0 Hz, 3H), 7.25 (d, J 

= 3.4 Hz, 1H), 7.20 (d. J= 8.0 Hz, 2H). 6.82 (d, J= 5.6 Hz, 2H), 6.74 (dd,I = 3.4,1.8 Hz, 1H), 

4.39 (d, J: 5.6 Hz, 2H), 3.76 (s,3H),2.40 (s,3H).ppn.MS: M/e 510 (M+1).  

[05751 Example 115: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-((3-metoxypyridin-2-yl~methyi)-2-phenyipropanamide 

105761 A mixture of 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4triazolo[1,5

cIpyrinidin-7-yl)-2-phenvlpropanoic acid (50 rg, 0.129 mrnmol), (3-methoxypyridin-2

yl)methanamine (35 ing, 0.257 inol), HA TU (73 mg, 0.19 mnol) and DIPEA (64 mg, 0.5 

mmol) in THF(5 mL) was stirred overnight at RT.The reaction mixture was concentrated in 

vacuo and purified by column chromatography (EtOAc) to give target compound (12 mg, 

18.4%). '1H NMR (400 MHz, DMSO-6) ) 6 8.27 (s, 11-1), 7.95 (s, 2H), 7.84 (d, J:: 4.9 Hz, 11), 

7.70 (s, IH), 7.38 - 7.27 (in, 4), 7.23( J= 8.0 Hz, 4H), 6.74 (s, IH), 4.44 (d, J= 4.3 Hz, 2H), 

3.79 (s, 3H), 2.38 (s, 3H).MS: M/e 510.1 (M+i), 

[05771 Example 115B: (R)-2-(5-amino-2-(fturan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-((3-methoxypyridin-2-yi)methyl)-2-phenylpropanamide 

[0578] A mixture of (R)-2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (100 mg, 0.256 mmol), (3-methoxypyridin-2

yl)methanamine (42 mg, 0.307 mmol), HATU (116 ng, 0.307 mmol) and DIPEA (66 mg, 0.512 

mnmol) in THF (10 mL) was stirred overnight at R-T. The reaction mixture was concentrated in 

vacuo. The residue was purified by column chromatography (Methano/EtOAc::::1:50) to give 

target product (110 mg, 84.6%). 'H NMR (400 MHz, DMSO-d6) 6 8.26 (si H), 8.01 -- 7.95(m, 

3H),7.94(d,J= 0.9IHz,1I), 7.64(t,.J= 7.8 Iz, 1H), 7.35 7.27(m, 311), 7.27 7.18 (m,311), 
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6.98 (d, J= 7.4 Hz, 1H), 6.74 (dd, J 3.4, 1.7 Hz,1H6.62(dJ 8.2 Hz1 4.35 (d, J 5.1 

Hz, 2H), 3.70 (s, 3H), 2.40 (s, 3H).ppm.MS: M/e 510(M+I).  

[0579] Example 116: 2-(5-ainino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-((6-fiuoropyridin-2-yl)methyl)-2-phenipropanamide 

[0580] To a mixture of2-(5-aino-2-(furan-2-yl)7H-pyrazolo[4,3-e][1,2,4]triazolo[,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (50 mg, 0.12 mmol), (6-fuoropyridin-2

yl)methanamine dihydrochloride (30 mg, 0.15 mmol), DIPEA (100 mg, 0.77 mmol) in DMF (I 

mL) was added HATU (60 rug, 0.16 mmol) at it and the mixture was stirred at rt for 16 hrs. The 

mixture was diluted with 20 mL of EtOAc, washed with NaHCO3 (10 mL), brine (10 mL x 3), 

dried over Na2SO4, concentrated. 3 mL 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, yield: 42%).  

'H NMR (400 MHz, DMSO-d6) 6 8.27 (s, 1H), 8.22 (t, J= 6.0 Hz, 1H), 8.06 (s, 2H), 7.98 - 7.88 

(in, 2H), 7.39 (dd, J 7.6, 2.0 Hz, 1 H), 7.36 7.19 (i, 6H), 7.00 (dd,= 8.0, 2.0 Hz, 1H), 6.74 

(dd,,J= 3.2, 1.6 Hz, IH), 4.45 - 4.27 (m, 2H),2.39 (s, 3H).MS: M/e 498 (M-i)t .  

[0581] Example 117:2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

clpyrimidin-7-y)-N-((5-fliuoropyridin-2-l)methl)-2-phenylpropanamide 

[0582] To a stirred solution of2-(5-amino-2-(furan-2-y)-71H-pyrazolo[4,3-e][l12,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (50 mg, 0.13 mmol), HATU (54 mg, 0.14 mnol) and 

DIPEA (50 mg. 0.39 mmol) in THF (15 ml) was added (5-fluoropyridin-2-yi)methanamine (18 

mg, 0.14 mmol). The reaction mixture was stirred at rt for 15h. After completion, the reaction 

mixture was washed with 120 (15 ml) and then extracted with DCM (20 ml x 2).'The organic 

layer was dried over Na2SO4, 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%). iH NMR (400 MHz, DMSO-d6)6 8.41 (d, J= 4Hz, 1H), 8.26 (s, 1H), 8.23 (t, J 

4Hz, 1 H), 8.06 (s, 2), 7.95 (s, 1 H), 7.67 (td, J = 8H z,4Hz, I H), 7.53 (dd, J= 8Hz,4Hz, II), 

7.34-7.21 (i, 6H), 6.74 (dd, J = 4Hz,2Hz, IH), 4.41 (qd, J = 16Hz,4Hz, 2H), 2.38 (s, 3H) ppm.  

MS: M/e 498 (M+1)+.  

105831 Example 117B: (R)-2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-((5-fluoropyridin-2-yi)methyl)-2-phenvlpropanamide 

[05841 To a stirred solution of(R)-2-(5-amino-2-(furan2-l)-7H-pyrazoo[4,3

e][1,2,4]triazolo[1,5-c]pyrimidin-7-yl)-2-phenypropanoic acid (1.54 g, 3.96 mmol), HATU 

(1.65 g, 4.34 mmol) and DIPEA (1.53 g, 15.15 mmol) inTiF (30 ml) was added (5
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fluoropyridin-2-vl)methanamine (0.50 g, 3.97 mmol). The reaction mixture was stirred at r.t. for 

15h. After completion, the reaction mixture was washed with H20 (20 ml) and then extracted 

withDCM (25 ml X2). The organic layer was dried over Na2 SO 4, filtered and then concentrated 

under reduced pressure to afford a residue.1The residue was purified by column chromatography 

with DCM:MeOH (30:1) to afford the product (1.37 g, 70%). 'i HNMR (400 Mz, DMSO-d6)6 

8.41 (d, J=: 4z, 1H), 8.26 (s, 1 H), 8.23(t,J 4Hz, 111), 8.05 (s 211), 7.95 (s, 1H), 7.67 (td,,J= 

8Hz,4Hz, IH). 7.53 (dd, J= 8Hz,4Hz, IH), 77.34-7.20 (m, 6H), 6.74 (s, IH), 4.41 (qd, J 

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

105851 Example 118: 2-(5-amino-2-(ftiran-2-yl)-7H-pyrazolo4,3-e][1,2,4]triazolol[1,5

c]pyrimidin-7-yl)-N-((4-fluoropyridin-2-yli)methyl)-2-phenylpropananide 

[05861 To a stirred solution of 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (50 mg, 0.13 mmol), HATU (54 mg, 0.14 mmol) and 

DIPEA (50 mg, 0.39 mmo) in THF (15 ml) was added (4-fluoropyridin-2-l)methanamine (18 

mg, 0.14 mmol). The reaction mixture was stirred at rt for 15h. After completion, the reaction 

mixture was washed with H20 (15 ml) and then extracted with DCM (20 ml X 2). The organic 

layer was dried over Na2SO4, filtered and then concentrated under reduced pressure to afford a 

residue. The residue was purified by prep-TLC with DCM:leO! (30:1) to afford the product 

(26.2 mg, 41%). 'H NMR (400 M z, DMSO-d6) 6 8.46 (dd,,J= 8Hz,4Hz, 1H), 8.27 (s, 1), 

8.23 (t J= 4Hz, 1H), 8.02 (s, 2H). 7.96 (s, IH), 7.35-7.08 (m, 8H), 6.78-6.71 (m, 1H), 4.45 (d,J 

8Hz, 2H), 2.40 (s, 3M) ppm. MS: M/e 498 (M+1).  

105871 Example 118B: (R)-2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4triazolo[1,5

c]pjyrimidin-7-yl)-N-((4-fluoropyridin-2-yl)methyl)-2-phenylpropanamide 

[0588] To a stirred solution of (R)-2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3

e][i,2,4]triazolo[1,5-c]pyrimidin-7-yl)-2-phenypropanoic acid (50 mg, 0.13 mmol), HATU (54 

mg, 0.14 mmol) and DIPEA (50 mg, 0.39 mmol) in TF (15 ml) was added (4-fluoropyridin-2

yl)methanamine (18 mg, 0.14 mol). The reaction mixture was stirred at rt for 15h. After 

completion, the reaction mixture was washed with H20 (15 ml) and then extracted with DCM 

(20 ml x 2).The organic layer was dried over Na2SO4, filtered and then concentrated under 

reduced pressure to afford a residue. The residue was purified by prep-TC with DCM:MeOH 

(30:1) to afford the product (25.0 mg, 39%). 11H N[R (400 MHz, DMSO-do) 6 8.46 (dd, J= 

8Hz4Hz, I), 8.27 (s, 1H), 8.23 (t. J= 4Hz, IH), 8.01 (s, 2H), 7.96 (d, J= 4Hz, 1H). 7.34-7.08 
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(m,.8H), 6.74 (dd, J= 41z,2Iz, 11), 4.45 (d, J= 4Hz, 21), 2.40 (s, 31) ppm. MS: M/e 498 

(M1+1)*.  

[0589] Example 119: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-((3-fluoropyridin-2-yl)methyl)-2-phenipropanamide 

[0590] To a stirred solution of 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyriidin-7-yl)-2-phenylpropanoic acid (50 mg, 0.13 miol), HATU (54 rng, 0.14 mmol) and 

DIPEA (50 mg, 0.39 mmol) in THF (15 ml) was added (3-fluoropyridin-2-yl)methanamine (18 

mg, 0.14 mmol). The reaction mixture was stirred at rt for 15h. After completion, the reaction 

mixture was washed with 110 (15 ml) and then extracted with DCM (20 ml X 2). The organic 

layer was dried over Na2S04, 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 m 53%). tH NMR (400 MHz, DMSO-d6) 6 8.23 (s. 2H), 8.05-7.88 (m, 4H), 7.65 (t,J 

811z, 1H), 7.37-7.18 (n, 711), 6.74 (s, 111), 4.53 (qd, =i 16Hz,4 z, 21), 2.35 (s, 31) ppm. MIS: 

M/e 498 (M+1)' 

[05911 Example 119B: (R)-2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1 2,4]triazolo[1,5

cIpyrimidin-7-yl)-N-((3-fluoropyridin-2-yl)methl)-2-phenylpropanamide 

[0592] To a stirred solution of (R)-2-(5-amino-2-(furan-2-y)-7H-pyrazolo[4,3

e][1,2,4]triazolo[1,5-c]pyrimiidin-7-y)-2-phenylpropanoic acid (50 mg, 0.13 rtnol), FIATU (54 

mg, 0.14 mmol) and DIPEA (50 mg. 0.39 mnol) inTHF (15 ml) was added (3-fluoropyridin-2

yl)rethanamine (18 mg, 0.14 mmol). The reaction mixture was stirred at fori 15h. After 

completion, the reaction mixture was washed with 1-1 (15 ml) and then extracted with DCM 

(20 ml X 2). The organic layer was dried over Na2S04, 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 (45.2 mg,71%). 'H NMR (400 MHz, DMSO-d6) 6 8.25-8.21 (n, 

211), 8.02-7.90 (in, 411), 7.64(t,J= 811z, 111), 7.37-7.18 (, 711), 6.74 (dd, 1= 811z,4z, 111), 

4.53 (qd, J= 16Hz,4Hz, 2H), 2.35 (s, 3H) ppn. MS: M/e 498 (Mr1)*.  

[05931 Example 120: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-((IR,3R)-3-hydroxycyclohexyl)-2-phenylacetamide 

[0594] Example 121: 2-(5-amino-2-(furan-2-yl)-11-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyritnidin-7-yl)-N-((1S,3R)-3-hydroxycvclohexyl)-2-phenlvipropanamide 

[0595] Example 122: 2-(5-amino-2-(furan-2-vl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

clpyrimidin-7-yl)-N-((1S,3S)-3-hydroxycyclohexyl)-2-phenylacetamnide 
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[0596] Example 123: 2-(5-amino-2-(furan-2-yl)-7-pyrazolo[4,3-e[1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-((S,3R)-3-hydroxycyclohexyl)-2-phenylpropanamide.  

[05971 

105981 To a mixture of 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-el[1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (50 mg, 0.13 imol), (IR,3S)-3-aminocyclohexan--o 

iydrochloride (23 mg, 0.15 mmol) DIPEA (70 mg, 0.54 mmol) in DMF (1 mL) was added 

HATU (60 mg, 0.16 mmol) at rt and the mixture was stirred at r for 5 hrs. The mixture was 

diluted with 15 mL of EA, washed with NaHCO3 (10 mL), brine (10 mL x 3), dried over 

Na2SO4, and concentrated. The resulted residue was purified byprep-TLC (EtOAc 100%) to 

give the title product (16 mg, yield: 26%). 'H NMR (400 MHz, DMSO-6)68.22(d,J 4.4 Hz, 

lH), 8.12- 7.78 (m, 3H), 7.61 (d, J= 8.0 Hz, 1H), 7.34 - 7.22 (m, 4H), 7.21 -- 7.10 (m, 2H), 

6.74 (dd, J= 3.2, 1.6 Hz, IH), 4.53 (dd, J= 7.2, 4.0 Hz. IH), 3.80 -- 3.65 (in, iH), 3.51 3.37 

(,1H), 2.27 (s, 3H), 1.95-- 1.75 (m, 111) 1.72-- 1.51 (in, 31) 1.22 1.07 (m, 3H),1.06 -- 0.93 

(m, 1H). MS: M/e 487 (M-]).  

[05991 Example 124: 
H 2N 

N 0
N~ NN \__ 

H N 
N N 

OHO 

[06001 Example 125: 
H2N 

N ' N \ 

H N 
N 0 N '_:: 

OH 

[06011 Example 126: 
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[06021 Example 127: 
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0 '-0 
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106031 Example 128: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-(4-oxocyclohexyl)-2-phenylpropanamide.  

[06041 To a mixture of 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazoo[1,5

c]pyrimidin-7-y)-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, 0.16 mmol) at rt 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 overNa2SO4, and 

concentrated. The resulted residue was purified by prep-TLC and the resulted solid was 

lyophilized to give the title product (39 mg, yield: 62%). H NMR (400 M-lz, DMSO-.6) 6 8.24 

(s, 1H), 8.12 -- 7.86 (n, 3H), 7.73 (d,J= 7.6 Iz, Ill), 7.34 7.22 (m, 4H), 7.14 (d, J= 6.8 H z, 

2H), 6.74 (dd, J= 2.8, 1.6 Hz, I H), 4.25 - 4.13 (n, IH), 2.46 - 2.37 (i, 2H), 2.27 (s, 3H),2.21 

2.12 (m, 2H), 2.07 -2.01 (m, iH), 1.98 1.91 (m, iH), 1.72 -- 1.57 (m, 2H). MS: M/e 485 

(M+I)-.  

106051 Example 128B: (R)-2-(5-ainino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-(4-oxocyclohexyl)-2-phenylpropanamide.  
NH2 

~N NH2 N, N j NHI \N HNH;HC H N-N 

Stop a.~6 

[06061 StepA: 4-aminocyclohexan-1-one hydrochloride.  
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106071 To a stirred solution of tert-butyl (4-oxocyclohexyl)carbamate (1.0 g,4.7minmol) in 

EtOAc was added a solution of HCi/Dioxane (4 M, 10 nil.) and the resulted mixture was stirred 

at rt for 4 hrs. A white solid precipitated, which was filtered, washed with EtOAc (5 mL), dried 

under high vacuum to give the title product (650 mg,yield: 92%) as a white solid. 'H NMR (400 

MHz, CD30D) 6.3.23 3.07 (m, 11),2.14 2.04 (mI, 2), 1.97 1.86 (m, 2H), 1.67-- 1.52 (i, 

21), 1.51-- 1.39 (m, 211).  

[06081 Step B: (R)-2-(5-amino-2-(furan--yl)-7H-pyrazolo[43-e][1,2.4]triazolo[1,5-c] 

pyrimidin-7-yl)-N-(4-oxocyclohexyl)-2-phenylpropanamide.  

[06091 To a mixture of (R)-2-(5-amino-2-(furan-2-y)-7-pyrazolo[4,3-e]LI12,4]triazolo[1,5

c]pyrimidin-7-yi)-2-phenylpropanoic acid (400 ng, 1.03 mniol), 4-aminocyclohexan-i-one 

hydrochloride (180 mg, 1.2 mmol), DIPEA (650 ing, 5 minol) in DMF (5 mL) was added HATU 

(450 mg, .2 mmol) at rt and the mixture was stirred at rt for 16 hrs. The mixture was diluted 

with 30 ml of EtOAc, washed with brine (20 ml x 3), dried over Na2SO4, and concentrated. The 

resulted residue was purified by column chromatography eluted with PE/EtOAc (1:1 1:2) and 

the resulted solid was lyophilized to give the title product (255 ng, yield: 53%).' H NMR (400 

MHz, DMSO-d6) 6 8.25 (s, 11), 8.13 7.88 (m, 31), 7.74 (d, J::: 8.0 Hz, 1-), 7.34 7.22(m, 

4H-), 7.17 7.10 (m, 2H), 6.74 (dd,J:: 3.2, 1.6 Hz, 1), 4.25 4.13 (m, 1H-), 2.48 2.37 (n, 

21), 2.22 --2.11 (m, 2H), 2.11 -- 2.02 (i, I H), 2.01-- 1.92 (n 11), 1.73 1.58 (m, 211). MS: 

M/ e485 (M+1)Y.  

106101 Example 129: 
12N 

XN N 

N N - N 00 NN 

106111 Example 130: 2-(5-amino-2-fran-2-yl)-7-pyrazolo[4,3-e]L1,2,4]triazolo[1,5

c]pyrimnidin-7-yl)-N-.((6-(I-hydroxycyclobutyl)pyridin-2-yl)mnethyi)-2-phenylpropanamnide 

HO 

N NH 2 
0 / NN 

11 N6 H h1 4
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NH 2  0 

HO N NN HNH 2 

NO NH2 Step A N-N O N \H 2  N HG N N /N> 

WHIC 

HO 

N xs NH2 

StopBN BN-N 
NO 

0 N
4

\t 

10612] Step A: 1-(6-((2-(5-amino-2-(ftiran-2-yl)-7H-pyrazolo[4 3-e[1,2l4]triazolol 1,5-c] 

pyrimidin-7-yl)-2-phenylpropanamido)methyl)pyridin-2-yl)cvclobutyl acetate 

[0613] To a mixture of 2-(5-amino2-(fiuran2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5-c] 

pyrimidin-7-yl)-2-phenylpropanic acid (50 mg, 0.13 mmol), i-(6-(aminomethyl)pyridin-2

yl)cyclobutyl acetate hydrochloride (40 mg, 0.15 mmol) and DIEA (100 mg, 0.77 mmol) in 

DMF (1 ml) was added HA TU (60 mg, 0.16 mmol) at rt and the mixture was stirred at rt for 16 

hrs. The mixture was diluted with 20 mL of EtOAc, washed with NaHCO 3 (10 mL), brine (10 

mL x 3), dried over Na2SO4, concentrated to give the title product (90 mg, crude) as a light 

yellow oil which was used for the next step directly. MS: M/e 592 (M+1)*.  

10614] Step B: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5-c]pyrimidin -7

yi)-N-((6-(1-hydroxycyclobutyl)pyridin-2-yi)methyl)-2-phenypropanamide.  

[06151 To a stirred solution of 1-(6-((2-45-amino-2-(furan-2-yl)-7H-pyrazolo[4,3

e][I1,2,4triazolo[I,5-c]pyrimidin-7-yl)-2-phenylpropanamido)methyl)pyridin-2-yl)cyclobutyl 

acetate (90 mg, crude) in MeOH (2 mL) was added an aqueous solution of NaOH (2 M,2 ml) at 

r 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 (5 mL x 3).The combined extact was washed with 

brine (5 mL x 2), dried over Na2SO4 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). IH NMR (400 MHz, DMSO-d6) 6 8.25 (s, IH), 8.13 7.98 (n, 3H), 7.97 - 7.92 (in, 

1H), 7.70 (t, J= 7.6 Hz. iH), 7.38 (d, J= 8.0 Hz. 1H), 7.34 -- 7.20 (m, 7H), 6.74 (dd. J= 3.2, 1.6 

Hz, 11-1), 5.62 (s, 111), 4.47 (d, J=: 5.2 Hz, 211), 2.43 2.31 (m, 511),2.15 2.03 (, 211), 1.85 

.71(i, 1-), 1.68-- 1.55 (m, 1H). MS: M/e 550 (M--1).  

[06161 Example 131: 
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NH2 

NK \ 
N-N 

N Or 
0 

[0617] Example 132: 2-(5-amino-2-(furan-2-yl)-7-pyrazolo[4,3-e][1,2,4]triazolo[,5

c]pyrimidin-7-yl)-N-((3-hydroxyoxetan-3-yl)methvl)-2-imethyl-3-phenylpropanamide 

[06181 A mixture of 2-(5-amino-2-(furan-2-yl)7H-pyrazolo[43-e][1,2,4]triazolo[1,5-c] 

pyrimidin-7-y)-2-methyl-3-phenylpropanoic acid (70 mg, 0.17 mmol), 3-(amino methyl)oxetan

3-ol (27 mg, 0.26 mmol), HATU (99 mg, 0.26 mmol) and DIPEA (44 mg, 0.34 mmol) in DNF (5 

mL) was stirred at rt for2 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 desired product (50 mg, 60%). 'H NMR (400 

MHz, DMSO-d6) 6 8.11 (s, 11), 8.01 (br.s, 2H), 7.96 (s, 1H), 7.25-7.20 (m, 211), 7.11-7.07 (m, 

3H), 6.77-6.73 (i, 1H), 6.70 (d, J=6.7Hz, 2H), 5.62 (s, IH), 4.42-4.33 (m, 2H), 4.22 (dd,J1= 

19.5Hz, J=6.4Hz, 2H), 4.10 (d, J=13.7Hz, IH), 3.49-3.40 (m, 2H), 3.24 (dd, Ji=l3.6Hz, 

J=::5.6HzI IH), 1.73 (s, 3F) ppm. MS: M/e 489 (M+1) .

[06191 Example 133: 2-(5-amino-2-(thiazol-2-y)-7H-pyrazolo[4,3-e][12,4]triazolo[1,5

c]pyrimidin-7-yl)-N-((3-bydroxyoxetan-3-yl)methyl)-2-phenylpropanamide 

,0 N 

wN NNN NH2 1 1 

-O -I tp O NtepepD NK NH 

NN- H H ½ C1 

NH2 0 

N ' N NH2 

H I 

step E N -' step F NN-N 

N N 0 N' +N-QN N 

' 

NH2  0 

step E / N"ItNUN S-1 Q'OH N2step F 

HO -N NN Nj 

0 

p NH2 

-N 

N N 

[06201 Step A: methyl thiazole-5-carboxylate 
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[06211 To a stirred solution of methyl thiazole-5-carboxylic acid (I g, 7.75 mmol) in DCM (20 

ml.) was added oxalyl chloride (2 ml,24 mmol) and DMF (50 mg, 0.67 mnrol). After the 

addition, the reaction mixture was stirred at rt for2h. The mixture was concentrated in vacuo and 

the residue was added DCM (20 ml) followed by methanol (1.5 ml). After the addition, the 

reaction mixture was stirred at rt 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+)'.  

[06221 Step B: thiazole-5-carbohydrazide 

106231 To a stirred mixture of methyl thiazole-5-carboxylate (1.3 g, 7.75 mmol) in ethanol (30 

mL) was added hydrazine hydrate (2 ml). After the addition, the reaction mixture was stirred at rt 

for 3h. The reaction mixture was filtered. The filter cake was washed with EtOH (10 ml) and 

dried at 50°C to give a white solid which was used directly in next step (820 mg, 74%). MS: M/e 

144.0 (M+11)+.  

[0624] Step C: methyl 2-(6-amino-4-(2-(thiazole-2-carbonyl)hydrazinyl)-i1-pyrazolo[3,4

djpyrimidin-1-yl)-2-phenylpropanoate 

[0625] To a stirred inixture of methyl 2-(6-amino-4-chloro-IH-pyrazoo[3,4-dpyrimidin-1-yl)

2-phenylpropanoate (331mg, 1 mmol) in t-BuOH (5 mL) was added thiazole-5-carbohydrazide 

(143 mg, 1 nnol). After the addition, the reaction mixture was stirred at 120°C overnight. The 

mixture 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 next step(400 mg, 91.3%). MS: M/e 

439.0 (M1).  

106261 Step D: methyl 2-(5-amino-2-(thiazol-2-y)-7H-pyrazlo[4,3-e][ 1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoate 

[06271 A mixture of methyl 2-(6-amino-4-(2-(thiazole-2-carbonyl)hydrazinyi)-1H-pyrazolo[3,4

djpyrimidin-1-yl)-2-phenylpropanoate (460 mg, .09 mmol) in BSA (5 mL) and HMDS (5 mL) 

was stirred at 110 C overnight. The mixture was concentrated in vacuo to remove BSA and 

HMDS. The residue was added tOH (20 nil) and stirred at 70°C for lb. A white precipitate was 

formed. The mixture was cooled down to rt and filtered. The filter cake was washed by EtOH 

and dried at 50°(togive the product as a white solid (220 mg,52.3%).'H NMR (400 MHz, 

DMvSO-d6) 6 8.31 (s, 1H), 8.17 (s, 21), 8.11 (d,J= 3.1 Hz, 111), 8.04 (d,,J= 3.1 Hz, 11-), 7.31 

(d, J 6.0 Hz, 311), 7.16 --7.05 (in, 2H), 3.75 (s, 3H), 2.31 (s, 3H). ppm MS: /e 421.0(M+1).  

[06281 Step E: 2-(-amino-2-(thiazol-2-yl)7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5-c] pyrimidin

7-yl)-2-phenylpropanoic acid 
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[0629] To a stirred mixture ofmethyl2-(5-amino-2-hiazo-2-yl)7H-pyrazoio[4,

e][1,2,4]triazolo[1,5-c]pyrimidin-7-yl)-2-phenylpropanoate (100 mg, 0.34 mmol) in EtOH (10 

mL) was added aq. NaOH (2.0 M, 10 mL). After the addition, the reaction mixture was stirred at 

rt overnight. The mixture was concentrated in vacuo. The residue was added 1-120 and adjusted 

p1::: 3-4 with aq. HCL. The mixture 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).  

[06301 Step F: 2-(5-amino-2-(thiazol-2-yl)-7H1--pyrazolo[4,3-e][1,2,4]triazolo[1,5-c] pyrimidin-7

yI)-N-((3-hydroxyoxetan-3-yl)methyl)-2-phenypropanamide 

[06311 A mixture of the product of step E (50 mg, 0.123 mmol), 3-(aminomethyl)oxetan-3-ol (25 

mg. 0.246 mmol), HATU (71 mg, 0.184 mmol) and DIPEA (30 mg, 0.246 mmol) in DMF (5 

mL) was stirred overnight at RT. The reaction mixture was poured into H20 (20 mL) and 

extracted with EtOAc (20 iL x 3). The combined organic layer was washed with brine, dried 

over Na2SO4,concentratedandpurified bycolumnchromatography(Methanol/EtOAc=1/50)to 

give target compound (48 mg, 80%). 1 HNMR(400 MHz, DMSO-d6') 8.32 (s, iH), 8.11 (d,J= 

3.2 Hz,-1), 8.09 7.98(m, 31), 7.43 (d, J= 6.0 Hlz, 11-), 7.30 (t, J:= 6.8 Hz, 31), 7.17 (d, J: 

6.6 Hz, 2H), 5.70 (s, I H), 4.46-- 4.36 (n, 2), 4.34 4.19 (m, 211), 3.42 (d, J= 3.2 Hz, 21), 

2.34 (s, 31). ppm. NS: M/e 492.1 (M+1)'.  

[06321 Example 134: 

NH2 

0 OHH N. N 0? 
ON 

[06331 Example135:'2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-((IR,3S)-3-hydroxycyclopentyl)-2-phenylpropanamide.  

106341 To a mixture of 2-(5-amino-2-(furan-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5-c] 

pyrimidin-7-yi)-2-phenylpropanoic acid (40 mg, 0.1 mmol), (S,3R)-3-aminocyclopentan- I-ol 

hydrochloride (17 mg 0.12 minmol), DIEA (50 mg 0.39 miol) in DMF (1 ml.) was added 

iATU (46 mg, 0.12 nmol) at rt 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 Na2SO4, concentrated 

and the resulted oil was purified byprep-TLC (EtOAc) to give the title product (28 mg, yield: 
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58%) after lyophilization. iH NMR (400 MHz, D[SO-d) 6 8.22 (d, J 10.8 Hz, 1H), 8.11-

7.78 (in, 3H), 7.41(dd,= 10.8,8.0Hz, iH), 7.35 -7.22 (in, 4H), 7.17 (d,,1=6.8 Hz, iH), 7.13 

(d,J=6.8Hz, IH),6.78- 6.69(n, H),4.56- 4.42 (m, iH),4.27 -4.09(mI H),4.08 -3.94 

(,11-1), 2.28 (d,J:: 3.6 Hz, 31-1),1.92 1.70 (m, 211), 1.68 1.55 (m, 21), 1.46 1.32 (m, 211).  

MS:M/e473(M+1)*.  

[0635] Example 136: 2-(5-ainio-2-(furan-2-yl)-11-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-((iS,3R)-3-hydroxycyclopentyI)-2-phenyilpropanamide.  

[0636] To a mixture of 2-(5-amino-2-(furan-2-y)-7 11-pyrazolo[4,3-e][1,2,4]triazolo[1,5-c] 

pyrimidin-7-y)-2-phenylpropanoic acid (40 ng, 0.1 mmol), (1R,3S)-3-aminocyclopentan-I-ol 

hydrochloride (17 mg 0.12 imol), DIPEA (50 mg, 0.39 mmol) in DMF (1 mL) was added 

HATU (46 mg, 0.12 mmol) at rt and the mixture was stirred at it for 16 hrs. The mixture was 

diluted with 20 mL of EtOAc, washed with brine (10 mL x 3), dried over Na2SO4, concentrated 

and the resulted oil was purified byprep-TLC (EtOAc) to give the title product (25 mg, yield: 

52%) after lyophilization. 'H NMR (400 MHz, DMS0-d)6 8.20 (d, J= 11.2 Hz, 1 ) 8.13 

7,77 (m, 3H), 7.46 - 7.35 (n, IH), 7.34 - 7.21 (m, 4H), 7.17 (d,1J= 6.8 Hz, iH), '7.13 (d, = 6.8 

Hz, 1 H), 6.74 (dd, J:: 3.6, 2.0 iz, 1H), 4.51 4.43 (m, 1H), 4.24 4.11 (in, ), 4.08 3.95 (m 

11), 2.28 (d, J=: 4.0 Hz, 31 ), 1.95 1.72 (n,2H), 1.67 -- 1.54 (m, 2), 1.47-- 1.32 (m, 211).  

MS: M/e 473 (NI+I).  

[06371 Example 137: 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-((3-hydroxyoxetan-3-yl)methyl)-2-(3-methoxyphenyl)propanaiide 

NH 2  NHBoo 
-------- --------/~ -Q - / /--\i---. H 

o SepA - --- Step B o Step C -- 0 Step -- 0 

0\ 6 \ 0\ D 0\ 

HGI 
NHNH 

NH2NNHH N2 

N N 

20 StepF SN 
Ste Ey=C) 2 C   Step Ay N N ,\ 

0638 Step A: methyl 2-(3-ethoxypheny)propanoate 

[06391 To a stirred solution of methyl 2-(3-methoxyphenyl)acetate (10 g, 55.6 mmol) in THF 

(100 mL) was added LDA (2M, 33mL, 66.7 mmol) slowly at -78C for 1 hour. Then Mel (10.4 
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mL, 167 mrnmol) was added to the reaction. The mixture was warmed to RT and stirred overnight.  

The reaction was quenched with saturated aq. NH 4C and extracted with EtOAc (100 mL x 2).  

The combined organic phase was washed with brine, dried overNaS04 and concentrated under 

reduced pressure. The residue was purified by silica gel chromatography (EtOAc:PE:=1:5) to 

afford the title compound as yellow oil. i1H NMR (400 MHz, DMSO-d6) 67.31 7.17 (n, I H), 

6.94 6.76 (n, 3M), 3.80 -- 3.75 (ni, I H), 3.74 (s, 311), 3.58 (s, 311), 1.37 (d, J 8 lz, 31)ppm.  

MS: M/e 195 (M+1) 

10640] Step B: methyl 2-bromo-2-(3-methoxyphenyl)propanoate 

106411 To a stirred solution of the product of Step A (1 g, 5.2 mmol) inTH-IF (20 mL) was added 

LDA (2M, 2.7mL, 5.4 mmol) slowly at -78°Cunder N2. The reaction was stirred at -78°C for 30 

nin.i Then TBSC (0.6 g, 5.5 mmol) was added to the reaction slowly. The reaction was warmed 

to RT and stirred at 50°C for2 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 aq. NH4Cl and extracted with EtOAc (20 ml x 3). The 

combined organic phase was washed with brine, dried over Na2SO4 and concentrated under 

reduced pressure.The residue (crude, 1.7 g, yellow oil) was used into next Step directly. MS: 

M/e 193 (M-79)'.  

106421 Step C: methyl 2-hydrazinyl-2-(3-nethoxyphenyl)propanoate 

[06431 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 overNa2SO4 and concentrated under reduced pressure.The residue 

(crude, 2.82 g, yellow oil) was used into next Step directly. MS: M/e 225 (M+1).  

10644] Step D: tert-butyl 2-(1-nethoxv-2-(3-methoxyphenyl)-1-oxopropan-2-yl)hydrazine-I

carboxylate 

[06451 To a stirred solution of the product of Step C (2.82 g, 12.6 mmol) and EtN (1.9 mL., 15.1 

mmol) in DCM (40 mL) was added (Boc)20 (2.7 g, 12.6 mmol) at 0C. The mixture was stirred 

at RT overnight. The reaction was quenched with water (40 mL) and extracted with DCM (50 

mL x 2). The combined organic phase was washed with brine, dried over Na2SO4 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, yield: 39% for three Steps) as yellow 
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solid. 11H1NMR (400 MHz, DMSO-d6) 67.96 (br.s, 1H), 7.23 ,J=:8.0 Hz, I H), 6.99 (s, I L), 

6.94- 6.87 (m, IH),6.86- 6.79(ni H),3.75 (s, 3H),3.62(s,3H), 1.47(s, 3H), 1.35 (s,9H) 

ppm. MS: M/e 325 (M-).  

106461 Step E: methyl 2-hydrazinyl-2-(3-methoxyphenyl)propanoate hydrochloride 

[0647 The product of Step D (1.6 g, 4.9 mmoil) was dissolved into HC/1,4-dioxane (4, 

50mL) at RT. The mixture was stirred at RT for 4 hours. The mixture was concentrated under 

reduced pressure. The residue (1 g, yield: 90.9%) as yellow solid was used into next Step 

directly. MS: M/e 225 (M+1)'.  

106481 Step F: methyl 2-(6-amino-4-chloro-1H-pyrazolo[3,4-dlpyrimidin1-y2l)-2-(3

methoxyphenyl)propanoate hydrochloride 

[06491 To a stirred solution of the product of Step E (410 mg, 1.6 mmol) in CH3CN was added 

2-amino-4,6-dichloropyrimidine-5-carbaldehyde (300 g, 1.6 mmol) at RT. The mixture was 

stirred at RT overnight. Then the mixture was stirred at 40°C for 4 hours. The mixture was 

filtered and the solid was dried in air. The yellow solid (606 mg, 95.4%) was used into next step 

directly. MS: M/e 362 (M+i).  

106501 Step G: methyl 2-(6-amino-4-(2-(furan-2-carbonyl)hydrazinyl)-1-pyrazolo[3,4

dipyrimidin-1-yi)-2-(3-methoxyphenyi)propanoate 

106511 A mixture of furan-2-carboydrazide (192 ig, 1.5 mmol), the product of Step F (606 

mg. 1.5 mmol) and Et3N (308 mg, 3 mmol) in DMSO (2 mL) was stirred at 100C 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 yellow solid (400 mg, yield: 59.1%) was used into-next step 

directly. MS: M/e 452 (M+i).  

[06521 Step H: methyl 2-(5-amino-2-(furan-2-yi)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-(3-methoxyphenyl)propanoate 

[06531 A mixture of the product of Step G (400 tg, 0.89 mmol) in BSA (8 mL) and HMDS (8 

mL) was stirred at 100C overnight. The reaction was cooled to R'and concentrated under 

reduced pressure. The residue was dissolved into 1120 (10 mL) and MeOH (10 mL). The mixture 

was stirred at 60°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 solid (350 rg, yield: 90.9%) was used 

into next step directly. MS: M/e 434 (M+1).  
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[0654] Step 1: 25-anino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][2,4]triazolo[1,5-c]pyrimidin-7

yl)-2-(3-methoxyphenyl)propanoic acid 

[0655] To a stirred solution of the product of Step H (350 ng, 0.81 mmol) in MeOH (6 mL) was 

added aq.NaOH (2M, 2 nL) at RT. The mixture was stirred at 60°C for 3 hours. The reaction 

was concentrated under reduced pressure. The residue was dissolved into water (10 mL) and 

neutralized by aq. iCl (2M) 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, yield: 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-(firan-2-yl)-7H-f-pyrazolo[4,3-e]L,2,4]triazolo[1,5-c]pyrimidin-7

yl)-N-((3-hydroxyoxetan-3-yl)methyl)-2-(3-methoxyphenyl)propanamide 

[06571 A mixture of 3-(aminomethyl)oxetan-3-ol (17.2 mg, 0.17 mmol), the product of Step I 

(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 mL) and extracted 

with EtOAc (15mL x 3). The combined organic layers were washed with brine, dried over 

NaS04 and concentrated under reduced pressure. The residue was purified by prep-TLC 

(EtOAc: 100%) to afford the title compound (32 mg, yield: 38%). - NMR (400 NM-z, DMSO

d6) 68.25 (s, 11), 8.04-- 7.87 (in,3H), 7.44(, J 6 Hz, 11), 7.25 (d, J= 3 Iz, 11), 7.21 (d, J= 

8 Hz, 1H), 6.86 (dd,,J= 8, 3 H z, 11-), 6.77-- 6.72 (i, 21), 6.69 (d, J= 8.0 Hz, 1H), 5.71 (s, III), 

4.47 - 4.38 (m, 2H), 4.28 (t, J= 6 Hz, 2H), 3.69 (s, 3H), 3.46 3.39 (m, 2H), 2.32 (s, 3H)ppm.  

MS: M/e 505 (M+1)*.  

106581 Example 138:2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e]L1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-((3-hydroxyoxetan-3-yl)methyl)-2-methylpropanamide 
H2N 

NH 2  \ N O- N 0, 

N N K2CI3DMF NaOHIMeOH HO- N 

0 AN ----- N 
HN N Step A -Nj Step B 

NI-1 2 

HATU/DIEA o--NON N 
Nr 

StepC 6 N N 

[06591 Step A: methyl 2-(5-amino-2-(furan-2y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[I5-c], 

pyrimidin-7-yl)-2-methylpropanoate 
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[0660] A mixture of2-(furan-2-yl)-7 H-pyrazolo[4,3-e][1,2,4]triazolo[1.5-c] pyrimidin- 5-amine 

(1.5 g, 6.2 mmol), methyl 2-bromo-2-methylpropanoate (1.3 g, 7.4 mmol) and K2 CO3 (1.7 g, 

12.4 mmol) in DMF (80 mL) was stirred at r.t overnight. The solution was added with water (50 

mU, extracted with ethyl acetate (50 mL) and washed with brine (50 mL). The organic layer was 

dried over Na2SO4, concentrated and purified by column chromatography (PE:EtOAc=:1 to 1:1) 

to get methyl 2-(5-amino-2-(furan2-lvi)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5-c]pyrinidin-7-yl)

2-methylpropanoate (65 mg, 3%). 'H NMR (400 MHz, DMSO-d6) 6 8.19 (s, 1IH), 8.06 (br.s, 

21-1), 7.95 (d, 1=4.0H z, 11-, 7.23 (d, J=4.01Iz, I), 6.73 (t, J=4.0Hz, 1H), 3.67 (s, 31), 1.87 (s.  

61-1) ppm. MS: M/e 342 (M+1)*.  

[06611 Step B: 2-(5-ainino-2-(ftran-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5-c]pyrimidin-7

yl)-2-methylpropanoic acid 

[06621 NaOH solution (30 mg, in 2 mL of water) was added to a solution of methyl 2-(5-amino

2-(furan-2-vl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5-c]pyrinidin-7-yl)-2-methlvipropanoate (65 

mg, 0.19 mmol) in inethanol (5 mL). The reaction mixture was stirred at r.t overnight. The 

solution was concentrated, added with water (5 mi) and acidified with 1NHCI solution to pH=5.  

The precipitated solid was filtered and dried to get the desired product as a white solid (53 mg, 

85%). MS: MI/e 328 (M-1)'.  

106631 StepC: 2-(5-amino-2-(fiuran-2-y)-7H-pyrazolo[4,3-e][l,2,4]triazolo[1,5-c]pyrimidin-7

yl)-N-((3-hydroxyoxetan-3-yl)methyl)-2-methylpropanamide 

106641 A mixture of 2-(5-amino-2-(ftiran-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-methylpropanoic acid (50 mg, 0.15 mmol), 3-(amino methyl)oxetan-3-ol (24 

mg,0.22 mmol), HATU (84 mg, 0.22 minol) and DIPEA (39 mg, 0.30 minol) in DMF (5 mi) 

was stirred at r.t for 2 hrs. The solution was added with water (5 m), 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%). '1 NMR (400 

MHz, DMSO-d6) 6 8.22 (s, IH), 7.94 (br.s, 3H)7.23 (d, J=4.OHz, iH), 7.17 (t,J=4.0Hz, IH), 

6.74-6.73 (m, 1H), 5.64 (s, 1H), 4.36 (d,J=8.OHz, 2H), 4.22 (d., J=8.Hz, 2H), 3.34 (s, 2H), 1.87 

(s, 61-1) ppm. MS: M/e 413 (M-1).  

[0665] Example 139:2-(5-amino-2-(furan-2-y)-71-1-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrrimdin-7-y)-N-((cis)-4-hdroxycyclohexvi)-2-(2-methoxyphenvl)propanamide 

[06661 To a mixture of 2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

clpyrimnidin-7-y)-2-(2-methoxyphenyl)propanoic acid (50 mg, 0.12 mmol), cis-4
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aninocyclohexan--ol hydrochloride (22 ig, 0.15 minol), DIPEA (65 mg, 0.5 mmol) in DMF (2 

ml.) was added HATU (57 mg, 0.15 mmol) at rt 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 Na2 SO 4, 

concentrated and the resulted oil was purified byprep-TLC (EA/MeO:=50:1) to give the title 

product (23 mg, yield: 37%). 1H NMR (400 MHz, DMSO-d6) 6 8.23 (s, I H), 8.10 7.83 (i, 

31),7.38 7.18 (m, 311) 7.05 (d, J=: 8.4 Hz, 11), 6.84 (t, J:: 7.6 lz, 11), 6.79 6.68 (m, 11), 

6.56 (d. J= 6.8 Hz, 1H), 4.29 (s, 1H), 3.73 - 3.55 (in, 5H), 2.27 (s, 3H). 1.64 - 1.25 (in, 8H).  

MS: M/e 517 (M1-)+ 

106671 Example 140: 2-(5-amino-2-(ftiran-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolol[1,5

c]pyriinidin-7-yl)-N-((cis)-4-hydroxy-4-methycyclohexyl)-2-(2-methoxyphenyl)propanamnide.  

[06681 To a mixture of 2-(5-amino-2-(furan-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1.5

c]pyrimidin-7-yl)-2-(2-methoxyphenyl)propanic acid (50 ing, 012 mmol), (cis)-4-anino-1

iethylcyclohexan-1-ol (19 mg, 0.15 nunol), DIPEA (65 rg, 0.5 mnmol) inDMF (2 mi)was 

added HATU (57 mg, 0.15 mnol) at rt and the mixture was stirred at rt for 16 hrs. The mixture 

was diluted with20 mL. of EtOAc, washed with brine (10 niL. x 3), dried over-Na2 SO 4, 

concentrated and the resulted oil was purified by prep-TLC (EtOAc) to give the title product (39 

mg, yield: 61%). ` HNMR (400 MHz, DMSO-d6) 6 8.22 (s, 11), 8.07-- 7.87 (in, 3H), 7.34 

7.21 (n, 3M), 7.05 (d, J=: 7.6 lz, 11-1), 6.83(t,/ 7.2 Hz, 1), 6.78-- 6.71 (In, 11-1), 6.53 (d, J::: 

6.8 Hz, i),3.96 (s, 1H), 3.66 (s, 3H), 3.58 -- 3.40 (in, iH), 2.25 (s, 3H), 1.68 - 1.58 (M. IH), 

1.55-- 1.38 (in, 4), 1.35-- 1.21 (m, 3H),1.05 (s, 311). MS: M/e531 (M1)t .  

106691 Example 141B: (R)-2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4triazolo[1,5

c]pjyrimidin-7-yl)-2-phenyl-N-((3-(trifluoroinethyl)pyridin-2-yl)methyl)propanamnide.  

[06701 To a mixture of (R)-2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (50 ing, 0.13 mmol), and DIPEA (70 mg, 0.54 niol) 

in TMF (1 ml) was added HATU (54 mg, 0.14 mniol) at rt and the mixture was stirred at rt for 

10 min. a suspension of (3-(trifluoroinethyl)pridin-2-yl)methanamine hydrochloride (30 mg, 

0.14 nmol) inTHF(1 mL) was added, and the mixture was stirred at rt for 16 hrs. The mixture 

was diluted with 5 mL of EtOAc, washed with brine (3 mL x 3), dried over Na2S04, 

concentrated. And the resulted residue was purified by prep-TLC (PE/EA, 1:1) and the resulted 

solid was Ivophilized to give the title product (28 ing, yield: 40%). I- NMR (400 MHz, DMSO

d6) 6 8.61 (d,J= 4.4 Hz, IH), 8.26 (s, 1H), 8.14 (dJ= 7.6 Hz, 1H), 8.10 - 7.80 (m, 4H), 7.58 -

126



WO 2019/196803 PCT/CN2019/081785 

7.41 (n, 1H), 7.40 -- 7.19 (in, 61), 6.74 (s, 1 H), 4.75 4.56 (m,2H),2.38 (s, 3F). MS: M/e 548 

[06711 Example 142B:(R)2-(5-amino-2-(furan-2-vl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[i,5

c]pyrimidin-7-yl)-2-phenyl-N-((5-(trifluoromethl)pyridin-2-y)methyl)propanamide.  

[0672] To a mixture of (R)-2-(5-amino-2-(furan-2-yl)-71-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (50 nig, 0.13 mol), (5-(trifluoromethvl)pyridin-2

yi)methanamine dihydrochloride (35 mg, 0.14 mmol), DIPEA (70 mg, 0.54 mmol) in THF (1 

mL) was added HATU (56 mg, 0.15 mmol) at it and the mixture was stirred at rt for 16 hrs. The 

mixture was diluted with 10 mL of EA, washed with brine (5 mL x 3), dried over Na2SO4, 

concentrated. The resulted residue was purified by prep-TLC (PE/EA=1:2) and the resulted solid 

was lyophilized to give the title product (55 mg, yield: 78%). 'H NMR (400 MHz, DMSO-d6)6 

8.83 (s, 1H), 8.32 (t, J= 5.6 Hz, lH), 8.28 (si H), 8.19 (dd, J= 8.4, 2.0 Hz, IH) 8.10 (s, 2H).  

7.95 (s, 11), 7.75 (d, J=: 8.0 Hz, I fl), 7.36-- 7.28 (in, 3), 7.27-- 7.22 (, 31), 6.74 (dd, J= 

3.2, 1.6 Hz, IH), 4.60 - 4.40 (i, 2H), 2.39 (s, 3H). MS: M/e 548 (M+i).  

[06731 Example 143B: (R) 2-(5-amino-2-(furan-2-lv)-7H-pyrazolo[4,3-e][1,2,4]triazolo[i,5

clpyrinidin-7-yl)-2-phenvl-N-((4-(trifluoromethyl)pyridin-2-yl)methl)propanamide.  

[0674] To a mixture of (R)-2-(5-amino-2-(furan-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenvpropanoic acid (50 mg, 0.13 mmol), (4-(trifluoromethyl)pyridin-2

yl)methanamine dihydrochloride (35 mg. 0.14 mmol), DIPEA (70 mg, 0.54 mmol) inTHF(1 

mL) was added HATU (56 mg, 0.15 mmol) at rt and the mixture was stirred at rt for 16 hrs.1The 

mixture was diluted with 10 mL of EtOAc, washed with brine (5 mL x 3), dried over Na 2SOI, 

concentrated. The resulted residue was purified byprep-TLC (PE/EA=l:2) and the resulted solid 

was lyophilized to give the title product (42 mg, yield: 54%).' 'H NMR (400 MHz, DMSO-d6) 6 

8.78 -8.67 (m, 1H), 8.34 (t, J= 6.0 Hz, IH), 8.24 (s, IH), 8.15- 7.87 (m, 3H), 7.64 - 7.57 (m, 

21), 7.35 --7.28 (i, 3 H), 7.26 (d, J= 3.2 FIz, I f), 7.19 -- 7.10 (, 2), 6.75 (dd, J 3.2, 1.6 iz, 

IH), 4.55 (d,,I= 6.0 Hz,2H), 2.41 (s, 3H) MS: M/e 548 (M+) 

[06751 Example 144B: (R)-2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1.2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenyi-N-((6-(trifluoroinethyl)pyridin-2-yl)methyl)propanamide.  

[0676] To a mixture of (R)-2-(5-amino-2-(furan-2-yl)-7H- pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (50 ig, 0.13 n ol), (6-(trifluoromethvl)pyridin-2

yi)methanamine dihydrochloride (35 mg, 0.14 mmol), DIPEA (70 mg, 0.54 mmol) in THF (1 

mL) was added HATU (56 mg, 0.15 mmol) at it and the mixture was stirred at rt for 16 hrs. The 
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mixture was dilutedwith 10niL of EtOAc,washed with brine(5 mL x3), dried over Na2S04, 

concentrated. The resulted residue was purified by prep-TLC (PE/EA=l:2) and the resulted solid 

was iyophilized to give the title product (28 mg, yield: 36%). 'H NMR (400 MHz, DMSO-d6) 6 

8.34 8.24 (in, 2H), 8.19 7.98 (m, 3H), 7.95 (s, 11-), 7.80 7.71 (in, 21-), 7.36 7.27 (m, 3), 

7.27 7.20 (in, 3H), 6.74 (dd,J:::: 3.2, 1.6 Hz, 111), 4.62 -- 4.37 (in, 2H), 2.39 (s,3H). MS: M/e 

548 (1-I)'.  

[06771 Example 145B: (R)-2-(5-amino-2-(firan-2-y)-7H-pyrazolo[4,3-e][1,2.,4]triazolo[1,:

c]pyrinidin-7-yl)-2-phenyl-N-(tetrahydro-2H-thiopyran-4-l)propanamide 

106781 To a mixture of (R)-2-(5-amino-2-(firan-2-y)-7H-pyrazlo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-y)-2-phenylpropanoic acid (236 ing 1.54 inmol),tetrahydro-2H-thiopvran-4

amine hydrochloride (500 mg, 1.28 mmol), 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 it for 16 hrs.The mixture 

was diluted with 50 niL of EtOAc, washed with brine (20 mL x 3), dried over Na2SO4, and 

concentrated. The resulted residue was purified by column chromatography to give a crude 

product which was slurried in heptane/EtOAc (1:1, 10 ml) at r for 20 min, filtered. The filter 

cake was dried under high vacuum for 10 min to give the title product (560 mg, yield: 75%). 'H 

NMR (400 MH z, DMSO-d6) 6 8.23 (s, 11), 8.11-- 7.85 (in, 3H), 7.69 (d,,J : 8.0 Hz, 11), 7.3 

7.22 (n, 41-), 7.20 - 7.10 (in, 2), 6.74 (dd, J=: 3.2,1.6 Hz, 1-), 3.79 3.62 (in, 11-1), 2.70-

2.2(in. 4H), 2.25 (s, 3, 2.11 1.91 (in,2H), 1.57 -- 1.42 (in, 2H). MS: M/e 489 (M+1).  

106791 Example 146B-1 or 146B-2: (R)-2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3

e][1,2,4]triazolo[I,5-c]pyrimidin-7-yl)-N-(1S,4s)-l-oxidotetrahydro-2H-thiopyran-4-y)-2

phenylpropanamide or(R)2-(5-amino-2-(furan-2-yl)-7H-pyrazoo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-((IR,4r)-1-oxidotetrahydro-2H-thiopyran-4-yl)-2-phenypropanamide 

CNH 2  NH 2 
:N NN or ONO IN xH>% N 

N N 

[06801 To a solution of (R)-2-(5-amino-2-(fIran-2-l)-7H-pyrazolo[43-e][1,2.4]triazolo[1,5

c]pyrinidin-7-yl)-2-phenyl-N-(tetrahydro-2H-thiopyran-4-yl)propanamide (160 mg, 0.33 mmol) 

in MeOH (5 mL) was added a solution of NaIO4 (85 mg, 0.4 mmnol) in H1-20 (1 mL) at t and the 

resulted mixture was stirred at rt for 3 Irs. The mixture was added 5 mL of H2 0, extracted with 
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C12C12 (10 mL x 3). The combined extract was washed with brine (20 nL x 2), dried over 

Na2SO 4, and concentrated. The resulted residue was purified byprep-TLC (CH2C1 2/MeOHF= 

20:1) to give two products: 146B-] and 146B-2. 146B-1: 70 mg.' H NMR (400 MHz, DMSO

d6)68.22 (s, 111), 8.13 7.89 (in, 3), 7.86 (d, J= 8.4 Hz. 1H), 7.35 7.10 (in, 611), 6.74 (dd, J 

3.2, 1.6 iz, I H), 3.97-- 3.79 (i, 1H), 2.90 -- 2.79 (in, 21) 2.76 2.63 (In, 21),2.25 (s, 31), 

2.13 1.93 (n,2H), 1.85 ---. 66 (m, 2H). MS: M/e 505 (M+1). 146B-2:25 mg. H NMR (400 

MHz, DMSO-d6) S 8.24 (s, 1H), 8.15 - 7.82 (m, 3H), 7.69 (d, J= 7.6 Hz, 1H), 7.33 - 7.19 (m, 

411), 7.17 7.06 (m, 211), 6.74 (dd, J 3.2, 1.6 Hz, 111), 4.08 3.88 (m, 111), 3.14 3.01(m, 

211),2.73 2.60 (m, 211), 2.25 (s, 3H), 2.17 1.98 (m, 21), 1.73 1.53 (in, 21-). S: M/e 505 

[06811 Example 147:2-(5-amino-2-(furan-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-(2-(4-methylpiperazin-1-yl)ethyl)-2-phenylpropanamide 

[06821 A mixture of 2-(5-amino-2-(fiiran-2-y)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pjrimidin-7-yl)-2-phenylpropanoic acid (100 ig, 0.257 mmol), 2-(4-methylpiperazin-1

yl)ethan- -amine (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 1-120 

(10 mL) and extracted with EtOAc (10 mL x 3). The combined organic layer was washed with 

brine, dried over Na2SO4, concentrated and purified byprep-HPLCtogivethetargetproduct(10 

mg. 30.3%). H NMR (400 MHz, DMSO-d6)6 8.29 (s, 1H), 8.03 (s. 2H), 7.96 (s, iH), 7.71 (s, 

11), 7.34-7.23 (m, 41-), 7.11 (d, J= 6.4 Hz, 21), 6.76-6.74 (m, 111), 3.62 2.83 (m, 1211),2.78 

(s, 311),2.29 (s, 3H)ppm. MS: M/e 515 (M+) t .  

[06831 Example 147B: (R)-2-(5-amino-2-(furan-2-vl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-(2-(4-methylpiperazin-1-yl)ethyl)-2-phenypropanamide 

[06841 A mixture of (R)-2-(5-amino-2-(furan-2-yi)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrinidin-7-yl)-2-phenylpropaoic acid (100 mg, 0.257 nmol), 2-(4-methylpiperazin-1

yl)ethan--amine (36.8 mg,0.257 mol), HATU (117.8 g, 0.308 mmol) and DIPEA (66.3 mg, 

0.514 mmol) in DMF (3 mL) was stirred overnight. The reaction mixture was poured into H20 

(10 nL) and extracted with EtOAc (10 mL x 3).The combined organic layer was washed with 

brine, dried over Na2SO4, concentrated and purified byprep-HPLC to give the target product (35 

ug, 26.5%). 1- NMR (400 MHz, DMSO-d6) 'H NMR (400 M1z, DMSO-d6)6 8.29 (s, 1 H), 

8.03 (s,2H), 7.96 (s, 1H), 7.71 (s, 1H), 7.34-7.23 (m, 4H). 7.11 (d J= 6.4 Hz, 2H), 6.76-6.74 

(In, 111) 3.62--2.83(,1211),2.78 (s, 311), 2.29 (s, 311)ppm. MS: M/e 515 (M+1).  
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[0685] Example 148B: (R)-2-(-amino-2-(fitran-2-y)-7H-pyrazolo[4,3-e][I,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-(2-(4-hydroxypiperidin--yIl)ethyi)-2-phenylpropanamide.  

[0686] To a mixture of (R)-2-(5-amino-2-(firan2-yl)7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (50 mg, 0.13 mmol), 1-(2-aminoethyl)piperidin-4-ol 

(20 rg, 0.14 mmol), DIPEA (70 mg, 0.54 mmol) in THF (2ml) was added HATU (53 mg, 0.14 

mmiol) at rt and the mixture was stirred at rt for 16 Irs. The mixture was diluted with 10 mL of 

EtOAc, washed with brine (5 mL x 3) dried over Na2SO4, and concentrated. The resulted 

residue was purified byprepTLC (DCN'/MeOH= 10:1) and the resulted solid was lyophilized 

to give the title product (15 mg, yield: 23%). '1 NMR (400 MHz, DMSO-d6 + D20)6 8.29 (s, 

iH), 7.94 (s, iH), 7.39 - 7.24 (m,4H), 7.20 - 7.02 (,2H),6.76 (dd,J= 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 (in, 2H). 1.74 - 1.42 (m, 2H). MS: 

M/e 516 (M+i)*.  

[0687 Example 149B: (R)-2-(5-amino-2-(furan2-lvi)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-(2-(4-hydroxycyclohexyl)ethyl)-2-phenylpropanamide 

[06881 To a inixture of (R)-2-(5-amino-2-(furan-2-yl)-7H-pyrazolo[4,3-e][1,2,4]triazolo[1,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (75 mg, 0.19 mmol), 4-(2-aminoethyl)cyclohexan-i-ol 

(30 mg, 0.21 mmol), DIPEA (100 mg, 0.77 nuol) in DMF (2 mL) was added HATU (86 mg, 

0.22 mmol) at rt 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 Na2SO 4, and concentrated. 'The resulted 

residue was purified byprep-TLC (EtOAc, 100%) and the resulted solid was lyophilized to give 

the title product (62 mg, yield: 63%). 'H NMR (400 MHz, DMSO-d6) 6 8.23 (s, 1-1), 8.15 7.81 

(m, 3H), 7.53 (dt,.J= 17.6, 5.6 Hz, 1H), 7.35 - 7.21 (in, 4H), 7.18 - 7.11 (n,2H), 6.74 (dd, J= 

3.2, 1.6 Hz, iH), 3.63 (s, iH), 3.27 -- 3.07 (in, 3H),2.29 (s, 3H), 1.78 -- 1.65 (M, H), 1.65 -- 1.51 

(in, IH). 1.50 - 1.42 (in, iH), 1.34 -- 1.21 (in, 5H), 1.10 -- 0.72 (M, 3H). MS: M/e 515 (M+1).  

[0689] Example 150B: (R)-25-(-amino-2-(furan-2-y)-7H-pyrazolo[4,3-e][l2,4]triazolo[1,5

c]pyrimidin-7-yl)-N-(2-(6-nethylpyridin-2-yl)ethyl)-2-phenyipropanamide.  

[06901 To a mixture of (R)-2-(5-amino-2-(furan-2-yi)-7H-pyrazolo[4,3-e][1,2,4]triazolo[i,5

c]pyrimidin-7-yl)-2-phenylpropanoic acid (75 mg, 0.19 mmol), 2-(6-methylpyridin-2-yl)ethan-i

amine (35 rig, 0.26 mmiol), DIPEA (100 mg, 0.77 mmol) in DMF (2 mL) was added HATU (86 

ing, 0.22 nimnol) at rt 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 Na2SO4, and concentrated. The 

resulted residue was purified byprep-TLC (EtOAc, 100%) and the resulted solid was lyophilized 
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to give the title product (48 mg, yield: 50%). I HNMR (400 M z, DMSO-d6)6 8.22 (s, 14), 

8.10- 7.85 (m, 3H), 7.61(s, IH), 7.51 -7.34 (mi H), 7.33- 7.21( 4H), 7.16-7.07 (in, 2), 

7.05 -6.78 (m, 2H), 6.75 (dd,J=3,2, 1.6Hz, 1H), 3.57-3.43 (m, 2H), 3.01 -2.80 (m2H), 

2.29 (s, 3I), -2.25 (s, 3H). MS: M/e 508 (M-)*.  

[06911 Example 151B: (cis)-4-((R-)-2-(5-arino-2-(furan-2-yl)-71-1-pyrazolo[4,3-e] 

[1,2,4]triazolo[1,5-c-pyrimidin-7-yl)2-p2henylpropanamido)cyclohexyi acetate.  

[06921 A solution of (R)-2-(5-amino-2-(furan-2-yl)-7H-prazolo[4,3-e][1.2,4]triazolo[1,5

clpyrinidin-7-yl)-N-((cis)-4-hydroxycyclohexyl)-2-phenylpropanamide (50 mg, 0.1 mmol) in 

Ac20 (2 mL) was heated at 70 °C for 4 hrs. The solution was concentrated, diluted with 10 mL 

of EtOAc, washed with aq. NaHCO3 (5 ml), brine (5 mL. x 2) dried over Na2SO4 and 

concentrated, purified by prep-HPLC to give the title product (35 mg, yield: 66%). H NMR 

(400 MHz, DMSO-d6) 6 8.24 (s, iH), 8.11 - 7.86 (m, 3H), 7.57 (d, J= 7.8 Hzi H), 7.34 - 7.22 

(in, 4H), 721-- 7.12 (in, 2), 6.74 (dd, J= 3.2, 1.6 Hz, I l), 4.86 4.67 (i, 1-), 3.85 -- 3.67(m, 

1H), 2.28 (s, 3H), 1.92 (s, 3H), 1.70 - 1.44 (m, 8H). IS: M/e 529 (M+l)+.  

[0693] Cell culture and transfection 

[0694] HEK293 cells were maintained in Dulbecco's modified Eagle's medium (DMEM, Gibco) 

supplemented with 10% fetal bovine serum (FBS, Thenno Scientific), 100 units/nL penicillin 

(Gibco), and 0.1 mg/mL streptomycin (Gibco) in a humidified 37 °C environment with 5% CO2.  

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 

4x105 cells using Lipofectamin 2000 (ThennoFisher Scientific) according to the instruction of 

the manufacturer. Cell clones that stably express A2AR were established and maintained in the 

same complete medium as the HEK293 cells in addition of G-418 (Gibico). Expression level of 

A2AR in each single cell clone was determined using immnunoblotting and FACS method.  

HEK293-A2AR stable cells were then transfected with pGL4.29[luc2P/CRE/Hygro] (Promega) 

luciferase reporter plasmid for establishing the HEK293-A2iAR-luc2p/CRE/Hygro stable cell 

line.  

[06951 Luciferase reporter assay 

[0696 HFEK293-A2AR-luc2p/CRE/Hygro cells were seeded at a density of 5,000 cells/well in 

DMEM with 1% FBS and I U/mL adenosine deaminase (ADA) (Sigma). After 18 h, 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 0.1-10000 nM, prepared in DMEM with 1% FBS. After 

5 h incubation, the luciferase 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 PHERAstar FS plate reader (BMG Labtech). Luminescence intensity from 10 

pM preladenant treatment was set as 0%. Maximal luminescence intensity was determined in the 

presence of 3 nM CGS21680 and was set as 100%. The IC50 value was calculated from a dose 

dependent inhibition curve across the range of compound concentrations.  

106971 Adenosine receptor binding assay 

106981 Binding affinity of test compounds to four human adenosine receptors, Al, A2A, A2B 

and A3 was determined in radioligand competitive binding assay (conducted by Cerep, France) 

using following protocols. For Al receptor (AIR), membrane homogenates from CHO cells 

transfected with AIR were incubated for 60 min at 22°C with 1 nM [3H]DPCPX in the absence 

or presence of the test compound in a buffer containing 50 mM Tris-HC(p1H 7.4), 5 mM 

MgC2, ImMF EDTA/Tris and 2 UI/mL ADA. For A2AR, membrane homogenates from 

HEK29' cells transfected with A2AR were incubated for 120 mn at 22°C with 6 nM 

[3H]CGS21680 in the absence or presence of the test compound in a buffer containing 50 mM 

Tris-HCI (pH 7.4), 10 iM MgCl2, and 2 UI/mL ADA. For A2B receptor (A2BR), membrane 

homogenates from HEK293 cells transfected with A2BR were incubated for 60 min at 22°C with 

5nM [3HiCPX in the absence or presence of the test compound in buffer containing 10 mM 

Hepes/Tris (pH 7), 1 mM NgCl2, and 1 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 nM [I251]AB-MECA in the absence or presence of the test compound in a buffer 

containing 50 mM Tris-HCl (pH 7.4), 5 mM MgCl, 1mM EDTA and 2 UI/mL ADA.  

Nonspecific binding was determined in the presence of unlabeled 1 pM DPCPX, 10 pM NECA, 

100 pM NECA, and Ip 113I ECA in AIR, A2AR, A2BR, A3R binding assays, respectively.  

Following incubation, the samples are rapidly filtered and washed with ice-cold 50 mM Tris

HCL.Then filters are dried and counted for radioactivity in a scintillation counter (Topcount, 

Packard) using a scintillation cocktail (Microscint 0, Packard). Duplicate experiments were 

performed for each assay. The results are expressed as a percent inhibition of control radioligand 

specific binding.  

106991 Mouse BBB assay 
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[0700] Mice were acclimated for I week prior to use at 18-10 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 ---80C until bioanalysis. Total concentrations of the 

compound were determined by LC-MS/MS. Brain homogenate concentrations were converted to 

brain concentrations for the calculations of brain-to-plasma ratios.  

[07011 Table 1: Results of Luciferase reporter assay 

Example 1C0 (nM) 

1 1.4 

1A 13.0 

IB 0.7 

2 11.9 

3 5.2 

4 3.8 

4A 50.0 

4B 2.2 

57.0 

6 0.9 

7 1.5 

8 2.0 

9 31.9 

10 16.5 

11 36.0 

12 10.2 

13 8.3 
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14 6.1 

15 7.9 

16 44.6 

1 7 3.0 

17A I71.8 

1 7B 0.6 

18 0,9 

18A 6.4 

18B3 0.4 

19 4. 5 

20 14.6 

22 1.4 

23 1.9 

24 5.6 

25 1.5 

26 2.6 

-27 16.1 

28 1.6 

2913 

30 10.8 

31A 28M0 

31B 2.3 

3 22.  

33 8.4 

33A 13.2 

33B3 2. 3 

34 g.5 

3- 55 ------------ --------L- ---- -------------1 0 .7-- ---------- -------------- -------------- ----------- 1 .
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36 12.9 

37' 500 .3 

38 22.6 

39 7. 6 

40 14.9 

41 9.3 

42 3.9 

43 4.1 

45 2214 

46 10.9 

47 12.8 

48 2.9 

48A 16 

48B 1.6 

5053 

51 27 

52 6.7 

52B 5.0 

53 12. 5 

54 8.1 

55 13.8 

56 10.9 

58 L~8 

58A 14.2 

58B31.  

60 8.2 

61 12.4
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62 91.1 

63 4:3, 

64 315.1 

65 2.  

66 6.2 

661B2.  

67 7.  

68 72.1 

69 10. 5 

69A 41 ,6 

69B3 3.9 

71 3.8 

72 7'.8 

73 M.  

74 1.  

75 16.9 

76 

76A 40.4 

7613 2.2 

77 15. 3 

78 8".3 

-79 31 
80 9.4 

81 119.9 

82A 7'.9 

82B 3.8 

83 11.2 

84 17 

85 7.3 
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86 8 5. 9 

88 43"7. 0 

89 767. 5 

90 6.9 

91 15.1 

92- 12.4 

92A 

9.) 

93 318 

94 11.2 

95 9.5 

96 7. 5 

97 10.4 

98 19.2 

99 12.0 

100 11.8 

101 35J1 

102 13.3 

102B 10.7 

103 6.1 

104 18.2 

104B 9.1 

105 10.7 

105B 5.0 

106 5.  

I06B 41.7 

107 76.3 

107B 3 2. 2 

Intermediate-la 194.1 
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Intermediate-lb 566.9 

108 3 

108B.3 

109 1.0 

I09B3 0.7 

1102.  

11013 2.9 

111 0.6 

112B3 1.2 

11313 0.9 

114 31.3 

11413 4.6 

115 1.9 

115B3 3.3 

116 -2.2 

117 314 

117B3 3.2 

118 7.2 

119 3.2 

11913 2.0 

123 8.5" 

1 2 8 ---------- ------------ ----------- ------------ ----1 2 .8--- ------------ ----------- ------------ ------- 1 ) 

1 2813 7T6 

130 6.9 

13 21.  

133 15 

135 11.2 

136 7.9
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13 7 13.0 

138 3 3 2 

I39 1.9 

140 1.2 

141B3 1.1 

142B3 1.0 

143B 5S8 

144B3 2.1 

1 4 5 1 3- ----- ----------- ---------- ----------- ----------- ----------9 .0-- ------- ----------- ------- .  

14613- 1 393` 

146B3-2 41.9 

1471B 18.9 

14813 19.3 

149B 1.7 

150B3 2 6. 5 

151B3 -)0 

[0702Table 2: Results of binding assay_______ 

Eample Str~ucture AlI A2A 

3113 N'H2  Ki::: 180 nM IKi:: 1.2 nM 

N 
o OHH N

N 

81 ~ ) 2  '.1 NH   Ki 12 nM lKI 1.2nM 

N -fN ~ >.N N 

0 N=-/ N/ ~ 

C :39
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69B NH2  :Ki 4 nM Ki=1.6 nM 
OH 

Me ~N H 0 

H 6 N-- N 

76B NH2  Ki:: 150 nM IKi: 1.6 nM 
OH ' ~~ 

N 

H Nz=_ 

Preladenant I_____________________ _ KI '37 nM IKI 1.3 nM 

[073 Tble3:Results ofMouse BBB assay at Ih 

Example Structure Plasma Brain 

Jill NH   177 BLOQ 
OHH ~"N-N 

N N, 
N _ 

48B 16. 2 

N N 

OH 7 -N- N 

H 0 NN 

OH e NH2  329.4 BIOQ 

- -NN-N 
__Me'_ H 0 
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WHAT IS CLAIMED IS: 

1. A compound of formula (I) 

H 2N 

1 N R R R2N~N 
R3  \ R2 N 

N% 

R (I) 

or a stereoisomer thereof, or a pharmaceutically acceptable salt thereof, 

wherein: 

X is N or C(=O) or CRa; 

Y is CH or NRa; 

------ is a single or double bond; 

Ra is independently selected from hydrogen, -C1-6alkyl, -C3-8cycloalkyl, 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-, -0-, -S-, -SO- or -SO 2 -, and said aryl or heteroaryl 

group is optionally substituted with at least one substituent R1 5 ; 

R1 and R2, which maybe the same or different, are each independently selected from hydrogen, 

-C1-6alkyl, -C2-6alkenyl, -C2-6alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl, wherein said C1.  

6alkyl, -C2-6alkenyl, -C2-6alkynyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl are each 

independently optionally substituted with at least one substituent R , provided that R1 and R2 are 

not both hydrogen; or 

R1 and R2, 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-, -0-, -S-, -SO- or -SO 2-, and said ring is optionally substituted 

with at least one substituent R1 5 

R3 is hydrogen; 

R4 is hydrogen, C1-6alkyl, C3-8cycloalkyl, aryl, heteroaryl, or heterocyclyl, wherein each of 

saidC1-6alkyl, C3-8cycloalkyl, aryl, heteroaryl, or heterocyclyl is independently and optionally 

substituted with one or two substituents R5 ; or two adjacent substituents R5 on theC3-8cycloalkyl, 

aryl, heteroaryl, or heterocyclyl ring together with the atoms they are attached form a fused ring; 
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Ri is independently hydrogen, halogen, -C1.6alkyl, -C20 alkenvl, -C2.6alkynyl, haloC

ralkyl, haloC2alkenyl, haloC2-alkynyl, C3-scycloalkyl, heterocyclyl, aryl, heteroaryl, 

CN, -NO2, oxo, -OR, -SO2R', , - ',-C RCONRR ', -C(=NR)NRRd -NRbR', 

NRbCOR°, -NRCONRcRd, -NRCO2R. NRSONRRd, -NRSO2 NRRd, or -NR'SO 2 R°, 

wherein, each of said -Ci-alkyl, -C2-alkenyl, -C2-alkynvl, haloC 6 alkyl, haloC2--alkenyl, 

haloC2.6alkynyl, C-scycloalkyl, heterocyclyl, aryl, or heteroaryl is independently and 

optionally substituted with one or two substituents R6 ; 

R 6 is independently hydrogen, halogen, -Cdalkyl, -C.6alkenyl, -C.alkynyl, 

haloCi-6alkyl, haloC2-6alkenyl, haloC-6alkynyl, C3-scycloalkyl, heterocyclyl, 

aryl, heteroaryl, -CN, -N02, oxo, or -ORe, wherein, as R6 , each of said -Cdalkyl, 

-C2.6aikenyl, -C2.6alkynyl, haloCi-6alkyl, haloC2.6alkenyl, haloC2.6alkynyl, 

cycloalkyl, heterocyclyl, aryl, or heteroaryl is each independently and optionally 

substituted with one or two substituents R; 

R is, at each of its occurrences, is independently hydrogen, halogen, 

C 1 6alkyl, -C2.alkenyl, -C2.6aikynyl, cycloalkyl, heterocyclyl, aryl, 

heteroaryl, -CN, -NO2, oxo, -C1 salkoxy, -CIalkoxy-Cpalkoxy or 

hydroxl; 

R , R°, R", R , which may be the same or different, are each independently hydrogen, -C 

6alkyl, C;saikoxy-C;_alkyl-, -C2.6alkenyl, -C2.6alkynyl, cycloalkyl, heterocyclyl, aryl, or 

heteroaryl, wherein said Cidalkyl, -C26alkenyl, -C2. 6alkyny, cycloalkyl, heterocyclyl, aryl, or 

heteroaryl are each independently optionally substituted with at least one substituent R' ; and 

R isindependently hydrogen, halogen, cyano, C1 aikyl,-C2alkenyl,-C2.6alkynyl,haloC 

6alkyl, haloC2.alkenyl, haloC2.6alkvnyl, -C -6alkoxy, C3.scycloalkyloxy, cycloalkyl, heterocyclyl, 

aryl, or heteroaryl.  

2. The compound of claim 1, wherein X is N and Y is CR aso that X and Y form a N=CR'

moiety, wherein R' is defined as with formula (I); preferably R ais hydrogen or C1-3alkyl; 

more preferably R is hydrogen.  

3. The compound ofclaim 1, wherein X is C(=O) and Y isNR, wherein R is defined as with 

formula (I); preferably each R' is independently selected from hydrogen and methyl.  
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4. The compound of claim 1, wherein X is CR and Y is CR' so that XandY form -

CRa=CR- moiety, wherein R' is defined as with formula (I); preferably R_ is hydrogen or C 

3alkyl; more preferably R ais hydrogen.  

5. The compound of claim 1, wherein R is a C-linked 5 or 6-membered heteroaryl group 

containing I or 2 heteroatoms independently selected from N:::: or:::N-, -NFI, -0-, or -S-.  

6. The compound of claim 5, wherein R is furanyl, pyrazinyl or thiazolyl; preferably, furan-2

yl, 3-methylpyrazin-2-yl or thiazol-2-yl.  

7. The compound ofclaim 1, wherein Ri is hydrogen and R2 is phenyl; or R is hydrogen and 

R2 is CI6alkyl (preferably Cpialkyl, e.g., propyl or but-2-yl); or RI is C.alkyl (preferably 

Cp4alkyl, e.g., methyl, ethyl) and R2 is phenyl; or R- is Calkyl (preferably C 4 alkyl, e.g., 

methyl) and R 2 is pyridinyl; or R] is CI-6alkyl (preferably Cp4alkyl, e.g., methyl) and R2 is 

C,4alkyl substituted with heterocyclyl, aryl, or heteroaryl (preferably a C,4.alkyl substituted 

with a phenyl group, e.g., benzyl), or RI and R2, together with the carbon atom to which they 

are attached, form a 3- to 12-membered saturated ring comprising 0 heteroatom.  

8. The compound of claim 1, wherein R is C 6 alkyl (preferably Ci3alkyl) optionally 

substituted with one or two substituents RI, wherein each R5 is independently selected from 

aryl, heteroaryl, heterocyclyi, cycloalkyl, -ORe or -NRbR' as defined with formula (1).  

9. The compound of claim 1, wherein R4 is Csalkyl (preferably Csalkyl) optionally 

substituted with an aryl group as R, said aryl group is optionally substituted with halogen, 

Cpsalkyl, haloCpsalkyl, or -OR, wherein Reis Csalkyl optionally substituted with halogen.  

In a further preferred embodiment, the aryl group is phenyl or substituted phenyl (e.g.  

benzo[d][I,3]dioxol-5-yi).  

10. The compound of claim 9, wherein the phenyl group is optionally substituted withC4 salkyl, 

Cvsalkyoxy, haloCl.alkyl, haloCi-6alkoxy, F, Cl, or Br. More preferably, the phenyl group is 

optionally substituted with methoxy, fluoro, trifluoromethoxy, trifluoromethyl, or methyl.  

l1. The compound of claim 9, wherein R4 is phenylmethyl, 2-methoxyphenylmethyl, 3

methoxyphenylmethyl, 4-methoxyphenylmethyl, 2-fluorophenylmethyl, 2

(trifluoromethoxy)phenylmethyl, 4-(trifluoromethoxy)phenylmethyl, 1-phenylethyl, (S)-1

phenylethyl, (R)-I-phenylethyl, 2-phenylethyl, 3-(trifluoromethyli)phenylmethyl, 4

(trifliuoromethyl)phenyniethyli, 3-methylphenylmethyl, 4-methylphenylmnethyl, 4

fluorophenylmethyl, or (benzo[d][1,3]dioxol-5-ylmethyl.  
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12. The compound of claim 1, wherein R4 is CIsalkyl (preferably Caalkyl) optionally 

substituted with a heterocyclyl group as R', said heterocyclyl group is optionally substituted 

with aryl and -OR', wherein said aryl is optionally substituted with R", and R' and R are as 

defined with formula (1).  

13. The compound of claim 12, wherein the heterocyclyl group is 3- to 12-membered 

heterocvclyl, either rnonocyclic or bicyclic, preferably 4-, 5-, 6-, 7-, or 8-memberred 

monocyclic heterocyclyl ring comprising 1 or 2 or 3 heteroatoms independently selected 

from -N= or:::N--, -NH-, -0-, -S-, -SO- or --- S2-.  

14. The compound of claim 12, wherein the heterocyclyl ring is oxetanyl, piperazinyl, 

tetrahydrofuranyl, pyranyl, or morpholino, each of which is optionally substituted with 

hydroxyl.  

15. The compound of claim 12, wherein R4 is (3-hydroxyoxetan-3-yl)methyl, oxetan-3-ylmethyl, 

2-(4-(4-(2-methoxyethoxy)phenyl)piperazin-I-yl)ethyl, 2-(piperazin-1-yl)ethyl, (4

methylpiperazin-1-yl)ethyl, (tetrahydrofuran-2-yi)methyl, ((S)-tetrahydrofuran-3-y)methyl, 

((R)-tetrahydrofuran-2-yl)methyl, ((S)-tetrahydrofuran-2-yl)methyli, ((R)-tetrahydrofuran-3

yl)methyl, 2-(tetrahydrofuran-3-yl)ethyl, (tetrahdro-2H-pyran-3-yl)methyl, 2-(tetrahydro

2H-pyran-4-vl)ethyl, (4-hydroxytetrahydro-2H-pyran-4-y)methyl, (tetrahvdro-2H-pyran-4

yl)methyl, or'2-morpholinoethyl.  

16.The compound of claim 1, wherein R4 is Csalkyl (preferably Csalkyl) optionally 

substituted with a C .scycloalkyl group as R5, said C .scycloalkyl group isoptionally 

substituted with hydroxyl.  

17. The compound of claim 16, wherein said C3-8cycloalkyl is cyclopropyl, cyclobutyl, 

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

cyclohexyl.  

18. The compound of claim 16, wherein R is (1-hdroxycyclopropyl)methyl, (1

hydroxycyclobutyl)methyl or (1-hydroxycyclohexyl)methyl, 

19.The compound of claim 1, wherein R4 is C-alkyi (preferably Casalkyl) optionally 

substituted with a heteroaryl group as R', said heteroaryl group is optionally substituted with 

halogen, Calkyl, C3-scycloalkyl, or -OR', wherein said C6alkyl and C3scycloalkyl is 

optionally substituted with hydroxy.  
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20. The compound of claim 19, wherein the heteroaryl group is pyridinyl including pyridin-2-l, 

pyridin-3-yl or pyridin-4-yl, optionally substituted with hydroxvcyclobutyl, methyl, methoxy, 

or halogen.  

21. The compound of claim 19, wherein R4 is pyridin-2-vlmethyl, pyridin-4-ymethy, pyridin-3

yhiethyl, (6-(I -hydroxycyclobutyl)pyridin-2-yi)methyl, (6-methylpyridin-2-yl)rnethyl, (5

methylpyridin-2-yli)methyl, (4-methylpyridin-2-yl)methyl, (3-nethylpyridin-2-yl)methlvi, (6

methoxypyridin-2-yl)methyl, (5-methoxypyridin-2-yl)methyl, (4-methoxypyridin-2

yl)methyl, (3-methoxypyridin-2-yl)methyi, (6-fluoropyridin-2-yl)methyl, (5-fluoropyridin-2

yl)methyl, (4-fluoropyridin-2-yl)methyl, or (3-fiuoropyridin-2-yl)methyl.  

22.Theconpound of claim 1. wherein R4 is Cealkyl (preferably C 3 alkyl) optionally 

substituted with -OR or -NRbR° as Ri, wherein Rb and R' are independently hydrogen, CI 

6alkyl, or Cp6alkoxyCw6alkyl-.  

23. The compound of claim'22, wherein R 4 is 2-methoxyethvl, 2-(dirnethylamino)ethyi, 2-(2

methoxyethoxy)ethyl, 2-(methylarnino)ethyl, 2-hydroxypropyl, (R)-2-hydroxypropyl, or 2

hydroxyethyl.  

24. The compound ofclaim 1, wherein R 4 is C3-scycloalkyl optionally substituted with C6alkyl 

C1 6alkoxy, or hydroxyl, said C3.scycloalkyl is selected from cyclopropyl, cyclobutyl, 

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

cyclopentyl, cyclohexyl and cycloheptyl.  

25.The compound of claim 24, wherein R4 is 4-substituted cyclohexyl wherein the substituent at 

position 4 and the amino group attached to position 1 are in (cis) or (trans) configurations, 

preferably in (cis) configuration.  

26. The compound of claim 24, wherein R4 is 3-substituted cyclobutyl wherein the substituent at 

position 3 and the amino group attached to position 1 are in (cis) or (trans) configurations, 

preferably in (cis) configuration.  

27.Thecompound of claim 24, wherein R4 is 2-hydroxycloheptyl, 3-hydroxycycloheptyl, 4

hydroxycycloheptyl, 5-hydroxycycloheptyl, cyclohexyl, 4-hydroxy-4-methylcyclohexyl, 

(trans)-4-hydroxycyclohexyl, (cis)-4-hydroxy-4-methyleyclohexyl, (cis)-4

hydroxycyclohexyl, (IS,4S)-4-hydroxy-4-metlicyclohexyl, (1S,4S)-4-hydroxycyclohexyl, 

(IS,2R)-2-hydroxycyclohexyl, (IS,4S)-4-hydroxy-4-methylcyclohexyl, (1S,2S)-2

hydroxycyclohexyl, (1R,2S)-2-hydroxyeyclohexyl, (trans)-4-hydroxy-4-methylcyclohexyl, 

3-hydroxycyclohexyl, (1R,3R)-3-hydroxycyclohexyl, (1S,3R)-3-hydroxycyclohexyl,(1R,3S)
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3-hydroxycyclohexyl, (1S,3S)-3-hydroxycvclohexyl, 4-oxocylohexyl, acetyloxycyclohexyl, 

cyclopentyl, 2-hydroxycyclopen ty, 3-hydroxycyclopentyl, (IS,2R)2-hydroxycyclopentyl, 

(IS,2S)-2-hydroxyevc]opentyl, (1R,2S)-2-hydroxycvclopen]ty, (IR,3R)-3

hydroxyevclopentyl, (1S,3S)-3-hydroxycvclopentvi, (1S,3R)-3-hvdroxyelopentl,(1R1,3S)

3-hydroxvcyclopentyl, (trans)-3-hydroxvcyclobutvl, (cis)-3-hydroxycyclobutyl, (cis)-3

hydroxy-3-rnethyleveobutyl, 1-(bydroxymethyl)cyclopropyl, cyclopropylI2,3.4

tetrahydronaphthalen-1-vl, or 2,3-dihydro-11H-inden-1-yl.  

28. The compound ofclaim 1, wherein i4 is aryl which is a phenyl group.  

29. The compound ofclaim 1, wherein R4 is heteroaryl which is pyridinyl.  

30. The compound of claim 29, wherein R4 is pyridin-3-yl, pyridin-4-y, or pyridin-2-yl.  

31. The compound of claim 1, wherein R4 is heterocyclyl selected from pyranyl, piperidinyl, 

pyrrolidinyl, tetrahydrofuranyl, chroman-4-yl, or dihydrobenzofuran-3-yl, each of which is 

optionally substituted as defined with formula (I).  

32 The compound of claim 31, wherein the heterocyclyl is optionally substituted with aryl, oxo, 

or hydroxy, wherein aryl is further optionally substituted with -C6akox-C-6aikoxv.  

33. The compound ofclaim 31, wherein k4 is tetrahydro-2H-pyran-4-l, (S)-tetrahdro-21

pyran-3-yi, (R)-tetrabydro-2H4-pyran-3-yl, tetrahydro-2HI-pyran-4-yi, (R)-chromnan-4-yl, (S)

chrornan-4-vl, 2,3-dibydrobenzofuran-3-yl, 1-(4-(2-mnethoxvethoxy)phenyl)piperidin-4-yl, 

(R)-piperidin-3-yl(E652), (S)-piperidin-3-yl, 4-hydroxypiperidin-1-yl, piperidin-4-yl, (S)-5

oxopyrrolidin-3-yl, (S)-2-oxopyrrolidin-3-yl, (R)-2-oxopyrrolidin-3-vi, 4-oxocyclohexan-

yl, (3S,4R)-4-hydroxytetrahydrofuran-3-yl, (3S,4S)-4-hydroxytetrahydrofuran-3-yI, (3S,4S)

4-hydroxytetrahydrofuran-3-yl, or (3R,4R)-4-hydroxytetriahydrofuran-3-yl.  

34. The compound of claim 1, which is Example Nos. 1, 113B, 2, 3, 4, 4A, 4B. 5. 6, 7, 8, 9, 10, 

11, 12. 13, 14, 15, 16, 1,17, 171B, 18, 18A, 18B 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 

30, 31, 31A, 31 B, 32, 33, 33A, 3313, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 

48A, 48B, 49, 50, 51, 52, 5213, 53, 54, 55, 56, 57, 58, 58A, 58B, 59, 60, 61, 62, 63, 64, 65, 

66, 66B, 67, 68, 69, 69A, 69B, 70, 71, 72, 73, 74, 75, 76, 76A, 76B, 77, 78, 79, 80, 81, 82, 

82A, 8213, 83, 84, 85, 86, 87, 88, 89,90, 91, 92, 92A, 92B, 93, 94, 95, 96, 97, 98, 99, 100, 

101, 102, 1023, 103, 104, 104B, 105, 10513, 106, 106B, 107, 107B, 108, 108B, 109, 109B, 

110, 110B, 1 11,11B, 112, 11213, 113B, 114,11413, 115, 115B, 116, 117, 117B, 118, 118B, 

119,119B,123,128,12813,130,132,133,135,136,137,138,139,140,141B,14213,143B, 

144B, 145B, 146B-1, 146B-2, 147, 1471B, 148B, 14913, 150B, or 151B.  
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35. A pharmaceutical composition comprising the compound of any of claims 1-34 or a 

stereoisomer thereof, or a pharmaceutically acceptable salt thereof and a pharmaceutically 

acceptable exciplent.  

36. A method oftreating cancer, comprising administering a subject in need thereof the 

compound of any of claims 1-34 or a stereoisomer thereof, or a pharmaceutically acceptable 

salt thereof.  

37. Compounds of formulas 5 and 13 
H2N 

NH 2 

HO O N':0 NN 

N R R Ak N N 

5 OH 
R15 5and 13 

wherein R and R1 are as defined with formula (1).  
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