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N-(6-(4-(tert-butyl)phenyl)-1-methyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitr
othiophene-2-carboxamide;
N-(6-(4-ethoxyphenyl)-1-methyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothi
ophene-2-carboxamide;
N-(6-(benzofuran-2-yl)-1-methyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothi
ophene-2-carboxamide;
N-(1-methyl-6-(4-(trifluoromethyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
5-nitrothiophene-2-carboxamide;
N-(1-methyl-6-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl
)-5-nitrothiophene-2-carboxamide;
N-(1-methyl-6-(3-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl
)-5-nitrothiophene-2-carboxamide;
N-(6-(4-(tert-butoxy)phenyl)-1-methyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-ni
trothiophene-2-carboxamide;
N-(1-methyl-6-(2-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl
)-5-nitrothiophene-2-carboxamide;
N-(1-methyl-6-(4-(tert-pentyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nit
rothiophene-2-carboxamide;
N-(6-(4-(dimethylamino)phenyl)-1-methyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
5-nitrothiophene-2-carboxamide;
(E)-N-(1-methyl-6-(4-(trifluoromethyl)styryl)-1H-pyrazolo[3,4-d]pyrimidin-4-
yl)-5-nitrothiophene-2-carboxamide;
(E)-N-(6-(4-methoxystyryl)-1-methyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitr
othiophene-2-carboxamide;
N-(1-methyl-6-((4-(trifluoromethyl)phenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-methyl-6-((4-(trifluoromethoxy)phenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrim
idin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-methyl-6-phenoxy-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2
-carboxamide;
N-(6-(4-fluorophenoxy)-1-methyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitroth
iophene-2-carboxamide;
N-(1-methyl-6-(4-(trifluoromethoxy)phenoxy)-1H-pyrazolo[3,4-d]pyrimidin-4-
yl)-5-nitrothiophene-2-carboxamide;
N-(1-methyl-6-(3-(trifluoromethyl)phenoxy)-1H-pyrazolo[3,4-d]pyrimidin-4-yl
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)-5-nitrothiophene-2-carboxamide;
N-(6-(2-(dimethylamino)ethoxy)-1-methyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
5-nitrothiophene-2-carboxamide;
N-(1-methyl-6-(4-morpholinophenoxy)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-ni
trothiophene-2-carboxamide;
N-(1-methyl-6-morpholino-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophen
e-2-carboxamide;
N-(1-isopropyl-6-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-4
-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(4-(tert-butyl)phenyl)-1-isopropyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-n
itrothiophene-2-carboxamide;
N-(1-isopropyl-6-(4-(trifluoromethyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-y
I)-5-nitrothiophene-2-carboxamide;
N-(1-(tert-butyl)-6-(4-(tert-butyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide;
N-(1-(tert-butyl)-6-(4-(trifluoromethyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-4
-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(tert-butyl)-6-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin
-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(2-hydroxyethyl)-6-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyri
midin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(2-cyanoethyl)-6-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(2-morpholinoethyl)-6-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]p
yrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(2-(dimethylamino)ethyl)-6-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,
4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(2-(3,3-difluoropyrrolidin-1-yl)ethyl)-6-(4-(trifluoromethoxy)phenyl)-1H
-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(2-(2-ethoxyethoxy)ethyl)-6-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide;
N-(4-(4-(tert-butyl)phenyl)-1-methyl-1H-pyrazolo[3,4-d]pyrimidin-6-yl)-5-nitr
othiophene-2-carboxamide;
N-(1-methyl-4-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-6-yl
)-5-nitrothiophene-2-carboxamide;
N-(l-isopropyl-4-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-6
-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(tert-butyl)-4-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin
-6-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(tert-butyl)-4-(4-(tert-butyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-6-yl)-5
-nitrothiophene-2-carboxamide;
N-(1-methyl-4-morpholino-1H-pyrazolo[3,4-d]pyrimidin-6-yl)-5-nitrothiophen
e-2-carboxamide;
N-(7-methyl-4-(3-(trifluoromethoxy)phenyl)thieno[3,2-d]pyrimidin-2-yl)-5-nit
rothiophene-2-carboxamide;
N-(7-methyl-4-(4-(trifluoromethoxy)phenyl)thieno[3,2-d]pyrimidin-2-yl)-5-nit
rothiophene-2-carboxamide;
N-(1,3-dimethyl-5-(4-(trifluoromethyl)phenyl)-1H-pyrazolo[4,3-d]pyrimidin-7-
yl)-5-nitrothiophene-2-carboxamide;
N-(1,3-dimethyl-5-(3-(trifluoromethyl)phenyl)-1H-pyrazolo[4,3-d]pyrimidin-7-
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yl)-5-nitrothiophene-2-carboxamide;
N-(1,3-dimethyl-5-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[4,3-d]pyrimidin-
7-yl)-5-nitrothiophene-2-carboxamide;
N-(1,3-dimethyl-5-(3-(trifluoromethoxy)phenyl)-1H-pyrazolo[4,3-d]pyrimidin-
7-yl)-5-nitrothiophene-2-carboxamide;
N-(1-methyl-3-propyl-5-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[4,3-d]pyri
midin-7-yl)-5-nitrothiophene-2-carboxamide;
N-(1-methyl-3-propyl-5-(4-(trifluoromethyl)phenyl)-1H-pyrazolo[4,3-d]pyrimi
din-7-yl)-5-nitrothiophene-2-carboxamide;
N-(5-(4-(tert-butyl)phenyl)-1-methyl-3-propyl-1H-pyrazolo[4,3-d]pyrimidin-7-
yl)-5-nitrothiophene-2-carboxamide;
N-(1-methyl-5-phenyl-3-propyl-1H-pyrazolo[4,3-d]pyrimidin-7-yl)-5-nitrothio
phene-2-carboxamide;
N-(5-(4-fluorophenyl)-1-methyl-3-propyl-1H-pyrazolo[4,3-d]pyrimidin-7-yl)-5
-nitrothiophene-2-carboxamide;
N-(2-(4-(tert-butyl)phenyl)-6-methyl-6H-pyrrolo[3,4-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide;
N-(2-(4-(tert-butyl)phenyl)-6-ethyl-6H-pyrrolo[3,4-d]pyrimidin-4-yl)-5-nitrot
hiophene-2-carboxamide;
N-(2-(4-(tert-butyl)phenyl)-6-isopropyl-6H-pyrrolo[3,4-d]pyrimidin-4-yl)-5-ni
trothiophene-2-carboxamide;
N-(2-(4-(tert-butyl)phenyl)-7-methylthieno[3,2-d]pyrimidin-4-yl)-5-nitrothiop
hene-2-carboxamide;
N-(7-methyl-2-(4-(trifluoromethyl)phenyl)thieno[3,2-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide;
N-(7-methyl-2-(3-(trifluoromethyl)phenyl)thieno[3,2-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide;
N-(7-methyl-2-(4-(trifluoromethoxy)phenyl)thieno[3,2-d]pyrimidin-4-yl)-5-nit
rothiophene-2-carboxamide;
N-(7-methyl-2-(3-(trifluoromethoxy)phenyl)thieno[3,2-d]pyrimidin-4-yl)-5-nit
rothiophene-2-carboxamide;
N-(2-(3,5-bis(trifluoromethyl)phenyl)-7-methylthieno[3,2-d]pyrimidin-4-yl)-5-
nitrothiophene-2-carboxamide;
N-(2-(3-fluorophenyl)-7-methylthieno[3,2-d]pyrimidin-4-yl)-5-nitrothiophene-
2-carboxamide;
N-(2-(4-fluorophenyl)-7-methylthieno[3,2-d]pyrimidin-4-yl)-5-nitrothiophene-
2-carboxamide;
N-(7-methyl-2-(3,4,5-trifluorophenyl)thieno[3,2-d]pyrimidin-4-yl)-5-nitrothio
phene-2-carboxamide;
N-(2-(4-(dimethylamino)phenyl)-7-methylthieno[3,2-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide;
N-(2-(3,3-difluoropyrrolidin-1-yl)-7-methylthieno[3,2-d]pyrimidin-4-yl)-5-nitr
othiophene-2-carboxamide;
N-(2-(4-(tert-butyl)phenoxy)-7-methylthieno[3,2-d]pyrimidin-4-yl)-5-nitrothio
phene-2-carboxamide;
N-(2-(2-fluoro-5-(trifluoromethyl)phenyl)-7-methylthieno[3,2-d]pyrimidin-4-y
I)-5-nitrothiophene-2-carboxamide;
N-(2-(2-fluoro-4-(trifluoromethyl)phenyl)-7-methylthieno[3,2-d]pyrimidin-4-y
I)-5-nitrothiophene-2-carboxamide;
N-(2-(4-fluorophenyl)-7-phenylthieno[3,2-d]pyrimidin-4-yl)-5-nitrothiophene-
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2-carboxamide;
N-(2-(4-chloro-3-fluorophenyl)-7-phenylthieno[3,2-d]pyrimidin-4-yl)-5-nitrot
hiophene-2-carboxamide;
N-(2-(2-fluoro-5-(trifluoromethyl)phenyl)-7-phenylthieno[3,2-d]pyrimidin-4-y
1)-5-nitrothiophene-2-carboxamide;
N-(7-(3-fluorophenyl)-2-(4-fluorophenyl)thieno[3,2-d]pyrimidin-4-yl)-5-nitrot
hiophene-2-carboxamide;
N-(7-(4-(tert-butyl)phenyl)-2-(4-fluorophenyl)thieno[3,2-d]pyrimidin-4-yl)-5-
nitrothiophene-2-carboxamide;

tert-butyl 4-(2-(4-fluorophenyl)-6-(5-nitrothiophene-2-carboxamido)-9H-puri
n-9-yl)piperidine-1-carboxylate;
N-(9-cyclohexyl-2-(6-fluoropyridin-3-yl)-9H-purin-6-yl)-5-nitrothiophene-2-c
arboxamide;
N-(9-cyclohexyl-2-(6-ethoxypyridin-3-yl)-9H-purin-6-yl)-5-nitrothiophene-2-c
arboxamide;
5-nitro-N-(1-phenyl-6-(piperidin-4-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)thiop
hene-2-carboxamide;
N-(6-(1-acryloylpiperidin-4-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-
nitrothiophene-2-carboxamide;
5-nitro-N-(1-phenyl-6-(pyrrolidin-1-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)thio
phene-2-carboxamide;
(S)-N-(6-(3-hydroxypyrrolidin-1-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-y
I)-5-nitrothiophene-2-carboxamide;
(R)-N-(6-(3-cyanopyrrolidin-1-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)
-5-nitrothiophene-2-carboxamide;
N-(6-(3,3-difluoropyrrolidin-1-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)
-5-nitrothiophene-2-carboxamide;
N-(6-morpholino-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophen
e-2-carboxamide;
N-(6-((2S,6R)-2,6-dimethylmorpholino)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin
-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-((4-chlorophenyl)sulfonamido)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-
yl)-5-nitrothiophene-2-carboxamide;
N-(6-(2-(2-ethoxyethoxy)ethoxy)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
5-nitrothiophene-2-carboxamide;
N-(6-(2-(dimethylamino)ethoxy)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide;
N-(6-(2-morpholinoethoxy)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitr
othiophene-2-carboxamide;
5-nitro-N-(6-phenoxy-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)thiophene-2
-carboxamide;
N-(6-(4-fluorophenoxy)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothi
ophene-2-carboxamide;
5-nitro-N-(1-phenyl-6-(phenylthio)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)thiophe
ne-2-carboxamide;
N-(6-((4-chlorophenyl)thio)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nit
rothiophene-2-carboxamide;
N-(6-(furan-2-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophen
e-2-carboxamide;
5-nitro-N-(1-phenyl-6-(thiophen-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)thiop
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hene-2-carboxamide;
N-(6-(5-chlorothiophen-2-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-ni
trothiophene-2-carboxamide;
5-nitro-N-(1-phenyl-6-(thiophen-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)thiop
hene-2-carboxamide;
N-(6-(3,5-dimethylisoxazol-4-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
5-nitrothiophene-2-carboxamide;
5-nitro-N-(1-phenyl-6-(3-(trifluoromethyl)-1H-pyrazol-1-yl)-1H-pyrazolo[3,4-
dlpyrimidin-4-yl)thiophene-2-carboxamide;
N-(1,6-diphenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carbox
amide;
5-nitro-N-(1-phenyl-6-(pyrimidin-5-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)thio
phene-2-carboxamide;
N-(6-(2-fluorophenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothio
phene-2-carboxamide;
N-(6-(3-fluorophenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothio
phene-2-carboxamide;
N-(6-(4-fluorophenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothio
phene-2-carboxamide;
N-(6-(6-fluoropyridin-3-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitr
othiophene-2-carboxamide;
N-(6-(3-chlorophenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothio
phene-2-carboxamide;
N-(6-(4-chlorophenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothio
phene-2-carboxamide;
N-(6-(6-chloropyridin-3-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitr
othiophene-2-carboxamide;
N-(6-(4-cyanophenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothio
phene-2-carboxamide;
N-(6-(6-cyanopyridin-3-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitr
othiophene-2-carboxamide;
N-(6-(6-methylpyridin-3-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nit
rothiophene-2-carboxamide;
N-(6-(6-methoxypyridin-3-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-n
itrothiophene-2-carboxamide;
N-(6-(4-methoxyphenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitroth
iophene-2-carboxamide;
N-(6-(4-(tert-butyl)phenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitr
othiophene-2-carboxamide;
5-nitro-N-(1-phenyl-6-(3-(trifluoromethyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidi
n-4-yl)thiophene-2-carboxamide;
5-nitro-N-(1-phenyl-6-(4-(trifluoromethyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidi
n-4-yl)thiophene-2-carboxamide;
5-nitro-N-(1-phenyl-6-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)thiophene-2-carboxamide;
N-(6-(3-(dimethylamino)phenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
5-nitrothiophene-2-carboxamide;
5-nitro-N-(1-phenyl-6-(6-(piperidin-1-yl)pyridin-3-yl)-1H-pyrazolo[3,4-d]pyri
midin-4-yl)thiophene-2-carboxamide;
N-(6-(6-morpholinopyridin-3-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
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5-nitrothiophene-2-carboxamide;
N-(6-(3,4-difluorophenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide;
N-(6-(2,4-difluorophenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide;
N-(6-(4-chloro-3-fluorophenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-
nitrothiophene-2-carboxamide;
N-(6-(4-chloro-2-fluorophenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-
nitrothiophene-2-carboxamide;
N-(6-(3,4-dichlorophenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide;
N-(6-(2,4-dichlorophenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide;
N-(6-(2-fluoro-5-(trifluoromethyl)phenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(2-fluoro-4-(trifluoromethyl)phenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(3-fluoro-4-(trifluoromethyl)phenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)-5-nitrothiophene-2-carboxamide;
5-nitro-N-(1-phenyl-6-(3,4,5-trifluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-
yl)thiophene-2-carboxamide;
N-(6-(6-(2-methoxyethoxy)pyridin-3-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidi
n-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(6-(2-ethoxyethoxy)pyridin-3-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-
4-yl)-5-nitrothiophene-2-carboxamide;
5-nitro-N-(1-phenyl-6-(6-(2,2,3,3-tetrafluoropropoxy)pyridin-3-yl)-1H-pyrazo
l0[3,4-d]pyrimidin-4-yl)thiophene-2-carboxamide;
N-(6-(6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl)-1-phenyl-1H-pyrazolo[3,4-d]
pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
(S)-N-(6-(2-(hydroxymethyl)pyrrolidin-1-yl)-1-(o-tolyl)-1H-pyrazolo[3,4-d]pyr
imidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(6-fluoropyridin-3-yl)-1-(o-tolyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-ni
trothiophene-2-carboxamide;
(S)-N-(6-(2-(hydroxymethyl)pyrrolidin-1-yl)-1-(p-tolyl)-1H-pyrazolo[3,4-d]pyr
imidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(4-fluorophenyl)-1-(p-tolyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitroth
iophene-2-carboxamide;
N-(6-(6-fluoropyridin-3-yl)-1-(p-tolyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-ni
trothiophene-2-carboxamide;
N-(6-(6-methoxypyridin-3-yl)-1-(p-tolyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-
nitrothiophene-2-carboxamide;
N-(6-(4-chlorophenyl)-1-(p-tolyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitroth
iophene-2-carboxamide;
5-nitro-N-(1-(p-tolyl)-6-(4-(trifluoromethyl)phenyl)-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)thiophene-2-carboxamide;
N-(6-(benzo[d][1,3]dioxol-5-yl)-1-(p-tolyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
5-nitrothiophene-2-carboxamide;
N-(6-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)-1-(p-tolyl)-1H-pyrazolo[3,4-d]pyri
midin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(2,4-difluorophenyl)-1-(p-tolyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitr
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othiophene-2-carboxamide;
N-(6-(6-(2-methoxyethoxy)pyridin-3-yl)-1-(p-tolyl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(6-(2-ethoxyethoxy)pyridin-3-yl)-1-(p-tolyl)-1H-pyrazolo[3,4-d]pyrimidin
-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl)-1-(p-tolyl)-1H-pyrazolo[3,4-d
lpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(cyclohexylamino)-1-(4-methoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-y
I)-5-nitrothiophene-2-carboxamide;
N-(6-(cyclohexyloxy)-1-(4-methoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
5-nitrothiophene-2-carboxamide;
N-(1-(4-methoxyphenyl)-6-(6-methylpyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidi
n-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(4-fluorophenyl)-1-(4-methoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)
-5-nitrothiophene-2-carboxamide;
N-(6-(6-fluoropyridin-3-yl)-1-(4-methoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin
-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(4-chlorophenyl)-1-(4-methoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl
)-5-nitrothiophene-2-carboxamide;
N-(6-(6-chloropyridin-3-yl)-1-(4-methoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin
-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(4-chloro-2-fluorophenyl)-1-(4-methoxyphenyl)-1H-pyrazolo[3,4-d]pyrim
idin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(3,4-difluorophenyl)-1-(4-methoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-
4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(benzo[d][1,3]dioxol-5-yl)-1-(4-methoxyphenyl)-1H-pyrazolo[3,4-d]pyrim
idin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-methoxyphenyl)-6-(6-propoxypyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(6-(2-methoxyethoxy)pyridin-3-yl)-1-(4-methoxyphenyl)-1H-pyrazolo[3,4
-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(6-(2-ethoxyethoxy)pyridin-3-yl)-1-(4-methoxyphenyl)-1H-pyrazolo[3,4-d
lpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl)-1-(4-methoxyphenyl)-1H-pyr
azolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(4,4-dimethylcyclohex-1-en-1-yl)-1-(4-methoxyphenyl)-1H-pyrazolo[3,4-
dlpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(4,4-dimethylcyclohexyl)-1-(4-methoxyphenyl)-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)-5-nitrothiophene-2-carboxamide;
(S)-N-(1-(3-chlorophenyl)-6-(2-(hydroxymethyl)pyrrolidin-1-yl)-1H-pyrazolo[3
,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;

methyl (1-(3-chlorophenyl)-4-(5-nitrothiophene-2-carboxamido)-1H-pyrazolo]
3,4-d] pyrimidin-6-yl)-L-prolinate;
N-(1-(3-chlorophenyl)-6-(thiophen-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-
nitrothiophene-2-carboxamide;
N-(1-(3-chlorophenyl)-6-(3-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide;
N-(1-(3-chlorophenyl)-6-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide;
N-(1-(3-chlorophenyl)-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4
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-yl)-5-nitrothiophene-2-carboxamide;
N-(1,6-bis(3-chlorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophen
e-2-carboxamide;
N-(1-(3-chlorophenyl)-6-(4-chlorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
5-nitrothiophene-2-carboxamide;
N-(6-(benzo[d][1,3]dioxol-5-yl)-1-(3-chlorophenyl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(3-chlorophenyl)-6-(3-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyri
midin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(3-chlorophenyl)-6-(2-fluoro-4-(trifluoromethyl)phenyl)-1H-pyrazolo[3,4
-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(2,4-bis(trifluoromethyl)phenyl)-1-(3-chlorophenyl)-1H-pyrazolo[3,4-d]p
yrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(3-chlorophenyl)-6-(6-(2-methoxyethoxy)pyridin-3-yl)-1H-pyrazolo[3,4-d
lpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(3-chlorophenyl)-6-(6-(2-ethoxyethoxy)pyridin-3-yl)-1H-pyrazolo[3,4-d]
pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(3-chlorophenyl)-6-(6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl)-1H-pyraz
olo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-chlorophenyl)-6-(3-methyl-1H-pyrazol-1-yl)-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-chlorophenyl)-6-(piperidin-1-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-
nitrothiophene-2-carboxamide;
N-(1-(4-chlorophenyl)-6-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide;
N-(1,6-bis(4-chlorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophen
e-2-carboxamide;
N-(6-(benzo[d][1,3]dioxol-5-yl)-1-(4-chlorophenyl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-chlorophenyl)-6-(6-(2-methoxyethoxy)pyridin-3-yl)-1H-pyrazolo[3,4-d
lpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-chlorophenyl)-6-(6-(2-ethoxyethoxy)pyridin-3-yl)-1H-pyrazolo[3,4-d]
pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-chlorophenyl)-6-(6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl)-1H-pyraz
olo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(6-fluoropyridin-3-yl)-1-(4-(trifluoromethyl)phenyl)-1H-pyrazolo[3,4-d]p
yrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(4-chlorophenyl)-1-(4-(trifluoromethyl)phenyl)-1H-pyrazolo[3,4-d]pyrim
idin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl)-1-(4-(trifluoromethyl)phenyl
)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-(tert-butyl)phenyl)-6-methoxy-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-ni
trothiophene-2-carboxamide;
N-(1-(4-(tert-butyl)phenyl)-6-(2-(dimethylamino)ethoxy)-1H-pyrazolo[3,4-d]p
yrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-(tert-butyl)phenyl)-6-(2,2,3,3-tetrafluoropropoxy)-1H-pyrazolo[3,4-d]
pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-(tert-butyl)phenyl)-6-(2-morpholinoethoxy)-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-(tert-butyl)phenyl)-6-(2-(2-ethoxyethoxy)ethoxy)-1H-pyrazolo[3,4-d]p
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yrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-(tert-butyl)phenyl)-6-(pyrrolidin-1-yl)-1H-pyrazolo[3,4-d]pyrimidin-4
-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-(tert-butyl)phenyl)-6-(piperidin-1-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-
yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-(tert-butyl)phenyl)-6-(3-methylpiperidin-1-yl)-1H-pyrazolo[3,4-d]pyri
midin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-(tert-butyl)phenyl)-6-(3,3-difluoroazetidin-1-yl)-1H-pyrazolo[3,4-d]py
rimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-(tert-butyl)phenyl)-6-(3,3-difluoropyrrolidin-1-yl)-1H-pyrazolo[3,4-d]
pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-(tert-butyl)phenyl)-6-(4,4-difluoropiperidin-1-yl)-1H-pyrazolo[3,4-d]p
yrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-(tert-butyl)phenyl)-6-(2-methylenepyrrolidin-1-yl)-1H-pyrazolo[3,4-d]
pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
methyl(1-(4-(tert-butyl)phenyl)-4-(5-nitrothiophene-2-carboxamido)-1H-pyraz
olo[3,4-d]pyrimidin-6-yl)-L-prolinate;
(1-(4-(tert-butyl)phenyl)-4-(5-nitrothiophene-2-carboxamido)-1H-pyrazolo[3,
4-d]pyrimidin-6-yl)-L-proline;
(S)-N-(1-(4-(tert-butyl)phenyl)-6-(2-(hydroxymethyl)pyrrolidin-1-yl)-1H-pyraz
olo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
(S)-N-(1-(4-(tert-butyl)phenyl)-6-(2-((2-(2-ethoxyethoxy)ethoxy)methyl)pyrrol
idin-1-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-(tert-butyl)phenyl)-6-(4-(tert-butyl)piperazin-1-yl)-1H-pyrazolo[3,4-d
lpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-(tert-butyl)phenyl)-6-(1H-imidazol-1-yl)-1H-pyrazolo[3,4-d]pyrimidin-
4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-(tert-butyl)phenyl)-6-(1H-pyrazol-1-yl)-1H-pyrazolo[3,4-d]pyrimidin-
4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(5-(tert-butyl)-1,3,4-oxadiazol-2-yl)-1-(4-(tert-butyl)phenyl)-1H-pyrazol
0[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-(tert-butyl)phenyl)-6-(3-methyl-1H-pyrazol-1-yl)-1H-pyrazolo[3,4-d]p
yrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-(tert-butyl)phenyl)-6-(4-(trifluoromethyl)-1H-pyrazol-1-yl)-1H-pyrazo
l0[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-(tert-butyl)phenyl)-6-(2-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4
-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-(tert-butyl)phenyl)-6-(3-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4
-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-(tert-butyl)phenyl)-6-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4
-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-(tert-butyl)phenyl)-6-(6-methoxypyridin-3-yl)-1H-pyrazolo[3,4-d]pyri
midin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-(tert-butyl)phenyl)-6-(6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl)-1H-p
yrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(3-((tert-butyldimethylsilyl)oxy)azetidin-1-yl)-1-(4-(trifluoromethoxy)ph
enyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(3,3-difluoropyrrolidin-1-yl)-1-(4-(trifluoromethoxy)phenyl)-1H-pyrazol
0[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(4-(tert-butyl)phenyl)-1-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d
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lpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
5-nitro-N-(6-(4-(tert-pentyl)phenyl)-1-(4-(trifluoromethoxy)phenyl)-1H-pyraz
olo[3,4-d]pyrimidin-4-yl)thiophene-2-carboxamide;
5-nitro-N-(1-(4-(trifluoromethoxy)phenyl)-6-(4-(trifluoromethyl)phenyl)-1H-p
yrazolo[3,4-d]pyrimidin-4-yl)thiophene-2-carboxamide;
N-(1-(3-fluorophenyl)-6-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide;
N-(1-(3-fluorophenyl)-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4
-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(4-chlorophenyl)-1-(3-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide;
N-(6-(benzo[d][1,3]dioxol-5-yl)-1-(3-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(3-fluorophenyl)-6-(6-((2-methoxyethyl)(methyl)amino)pyridin-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(3-fluorophenyl)-6-(6-(2-methoxyethoxy)pyridin-3-yl)-1H-pyrazolo[3,4-d
lpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(6-(2-ethoxyethoxy)pyridin-3-yl)-1-(3-fluorophenyl)-1H-pyrazolo[3,4-d]p
yrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl)-1-(3-fluorophenyl)-1H-pyraz
olo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(3,3-difluoropyrrolidin-1-yl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyri
midin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(4,4-difluoropiperidin-1-yl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-((2S,6R)-2,6-dimethylmorpholino)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]
pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;

methyl (1-(4-fluorophenyl)-4-(5-nitrothiophene-2-carboxamido)-1H-pyrazolo [
3,4-d]pyrimidin-6-yl)-L-prolinate;

ethyl (1-(4-fluorophenyl)-4-(5-nitrothiophene-2-carboxamido)-1H-pyrazolo[3,
4-d] pyrimidin-6-yl)-L-prolinate;
(S)-N-(1-(4-fluorophenyl)-6-(2-(hydroxymethyl)pyrrolidin-1-yl)-1H-pyrazolo[3
,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
(S)-N-(1-(4-fluorophenyl)-6-(2-(methoxymethyl)pyrrolidin-1-yl)-1H-pyrazolo[3
,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
(S)-N-(6-(2-(ethoxymethyl)pyrrolidin-1-yl)-1-(4-fluorophenyl)-1H-pyrazolo[3,
4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
(S)-N-(1-(4-fluorophenyl)-6-(2-(propoxymethyl)pyrrolidin-1-yl)-1H-pyrazolo[3
,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
(S)-N-(1-(4-fluorophenyl)-6-(2-(phenoxymethyl)pyrrolidin-1-yl)-1H-pyrazolo[3
,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-fluorophenyl)-6-(thiophen-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-
nitrothiophene-2-carboxamide;
N-(1-(4-fluorophenyl)-6-(3-methyl-1H-pyrazol-1-yl)-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-fluorophenyl)-6-(3-(trifluoromethyl)-1H-pyrazol-1-yl)-1H-pyrazolo[3,
4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-fluorophenyl)-6-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothio
phene-2-carboxamide;
N-(1-(4-fluorophenyl)-6-(pyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-ni
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trothiophene-2-carboxamide;
N-(1-(4-fluorophenyl)-6-(pyrimidin-5-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide;
N-(6-(2-fluorophenyl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide;
N-(6-(3-fluorophenyl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide;
N-(1,6-bis(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophen
e-2-carboxamide;
N-(1-(4-fluorophenyl)-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4
-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(3-chlorophenyl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide;
N-(6-(4-chlorophenyl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide;
N-(6-(6-chloropyridin-3-yl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4
-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-fluorophenyl)-6-(6-methylpyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-
4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-fluorophenyl)-6-(6-methoxypyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin
-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-fluorophenyl)-6-(4-(trifluoromethyl)phenyl)-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-fluorophenyl)-6-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyri
midin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(benzo[d][1,3]dioxol-5-yl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(3,4-difluorophenyl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-y
I)-5-nitrothiophene-2-carboxamide;
N-(6-(2,4-difluorophenyl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-y
I)-5-nitrothiophene-2-carboxamide;
N-(6-(4-chloro-3-fluorophenyl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(4-chloro-2-fluorophenyl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(4-chloro-2-ethoxyphenyl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(6-(2-(dimethylamino)ethoxy)pyridin-3-yl)-1-(4-fluorophenyl)-1H-pyrazo
10[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-fluorophenyl)-6-(6-((2-methoxyethyl)(methyl)amino)pyridin-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-fluorophenyl)-6-(4-propoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)
-5-nitrothiophene-2-carboxamide;
N-(1-(4-fluorophenyl)-6-(6-propoxypyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin
-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-fluorophenyl)-6-(6-(2-hydroxyethoxy)pyridin-3-yl)-1H-pyrazolo[3,4-d]
pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-fluorophenyl)-6-(6-(2-methoxyethoxy)pyridin-3-yl)-1H-pyrazolo[3,4-d
lpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(6-(2-ethoxyethoxy)pyridin-3-yl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]p
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yrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl)-1-(4-fluorophenyl)-1H-pyraz
olo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(2-fluoro-4-(2-methoxyethoxy)phenyl)-1-(4-fluorophenyl)-1H-pyrazolo[3,
4-d]lpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(6-(2-(2-ethoxyethoxy)ethoxy)-4-methylpyridin-3-yl)-1-(4-fluorophenyl)-
1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(4-chloro-2-(2-(2-ethoxyethoxy)ethoxy)phenyl)-1-(4-fluorophenyl)-1H-py
razolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-fluorophenyl)-6-(6-morpholinopyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-fluorophenyl)-6-(4-methylcyclohex-1-en-1-yl)-1H-pyrazolo[3,4-d]pyri
midin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-fluorophenyl)-6-(4-methylcyclohexyl)-1H-pyrazolo[3,4-d]pyrimidin-4-
yl)-5-nitrothiophene-2-carboxamide;
N-(6-(4,4-dimethylcyclohex-1-en-1-yl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]
pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(4,4-dimethylcyclohexyl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidi
n-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(4-fluorophenyl)-1-(5-(trifluoromethyl)pyridin-2-yl)-1H-pyrazolo[3,4-d]p
yrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(6-fluoropyridin-3-yl)-1-(5-(trifluoromethyl)pyridin-2-yl)-1H-pyrazolo[3,
4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(4-chlorophenyl)-1-(5-(trifluoromethyl)pyridin-2-yl)-1H-pyrazolo[3,4-d]
pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
5-nitro-N-(6-(4-(trifluoromethyl)phenyl)-1-(5-(trifluoromethyl)pyridin-2-yl)-1
H-pyrazolo[3,4-d]pyrimidin-4-yl)thiophene-2-carboxamide;
5-nitro-N-(6-(4-(trifluoromethoxy)phenyl)-1-(5-(trifluoromethyl)pyridin-2-yl)-
1H-pyrazolo[3,4-d]pyrimidin-4-yl)thiophene-2-carboxamide;
N-(6-(2,4-difluorophenyl)-1-(5-(trifluoromethyl)pyridin-2-yl)-1H-pyrazolo[3,4
-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl)-1-(5-(trifluoromethyl)pyridin
-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(4-fluorophenyl)-1-(pyridin-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-ni
trothiophene-2-carboxamide;
N-(1-(2,4-dichlorophenyl)-6-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-
yl)-5-nitrothiophene-2-carboxamide;
N-(1-(2,4-dichlorophenyl)-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide;
(S)-N-(1-(3,4-dichlorophenyl)-6-(2-(hydroxymethyl)pyrrolidin-1-yl)-1H-pyrazo
10[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(2,4-difluorophenyl)-6-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-y
I)-5-nitrothiophene-2-carboxamide;
N-(1-(2,4-difluorophenyl)-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(4-chlorophenyl)-1-(2,4-difluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-
yl)-5-nitrothiophene-2-carboxamide;
N-(1-benzyl-6-(6-chloropyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitr
othiophene-2-carboxamide;
N-(1-benzyl-6-(4-chlorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothio
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phene-2-carboxamide;
N-(1-benzyl-6-(6-methylpyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nit
rothiophene-2-carboxamide;
N-(1-(3-fluorobenzyl)-6-(6-methoxypyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin
-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-acrylamidophenyl)-6-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-
yl)-5-nitrothiophene-2-carboxamide;
(S)-N-(6-(6-fluoropyridin-3-yl)-1-(1-isopropylpyrrolidin-3-yl)-1H-pyrazolo[3,4
-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
(S)-N-(1-(1-acetylpyrrolidin-3-yl)-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]
pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
(S)-N-(1-(1-acryloylpyrrolidin-3-yl)-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-
dlpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
(S)-N-(6-(6-fluoropyridin-3-yl)-1-(1-pivaloylpyrrolidin-3-yl)-1H-pyrazolo[3,4-
dlpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;

ethyl (S)-3-(6-(6-fluoropyridin-3-yl)-4-(5-nitrothiophene-2-carboxamido)-1H-
pyrazolo[3,4-d]pyrimidin-1-yl)pyrrolidine-1l-carboxylate;

ethyl (R)-3-(6-(6-fluoropyridin-3-yl)-4-(5-nitrothiophene-2-carboxamido)-1H-
pyrazolo [3,4-d]pyrimidin-1-yl)pyrrolidine-1-carboxylate;

tert-butyl (S)-3-(6-(6-fluoropyridin-3-yl)-4-(5-nitrothiophene-2-carboxamido)
-1H- pyrazolo[3,4-d]pyrimidin-1-yl)pyrrolidine-1-carboxylate;
N-(1-cyclopentyl-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide;
N-(6-(4-chlorophenyl)-1-cyclopentyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitr
othiophene-2-carboxamide;
N-(1-cycloheptyl-6-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitr
othiophene-2-carboxamide;
N-(1-cycloheptyl-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide;

methyl 4-(1-cycloheptyl-4-(5-nitrothiophene-2-carboxamido)-1H-pyrazolo[3,4
-d] pyrimidin-6-yl)benzoate;
N-(6-(4-fluorophenyl)-1-((1R,5S)-3,3,5-trimethylcyclohexyl)-1H-pyrazolo[3,4-
dlpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(6-fluoropyridin-3-yl)-1-((1R,5S)-3,3,5-trimethylcyclohexyl)-1H-pyrazolo
[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(4-chlorophenyl)-1-((1R,5S5)-3,3,5-trimethylcyclohexyl)-1H-pyrazolo[3,4-
dlpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(6-chloropyridin-3-yl)-1-((1R,5S5)-3,3,5-trimethylcyclohexyl)-1H-pyrazol
0[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(6-fluoropyridin-3-yl)-1-(1-isopropylpiperidin-4-yl)-1H-pyrazolo[3,4-d]p
yrimidin-4-yl)-5-nitrothiophene-2-carboxamide;

ethyl 4-(6-(6-fluoropyridin-3-yl)-4-(5-nitrothiophene-2-carboxamido)-1H-pyra
zolo[3,4-d]pyrimidin-1-yl)piperidine-1-carboxylate;

tert-butyl 4-(6-(4-(methoxycarbonyl)phenyl)-4-(5-nitrothiophene-2-carboxami
do)- 1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidine-1l-carboxylate;

tert-butyl 4-(6-(6-fluoropyridin-3-yl)-4-(5-nitrothiophene-2-carboxamido)-1H-
pyrazolo[3,4-d]pyrimidin-1-yl)piperidine-1-carboxylate;

tert-butyl 4-(6-(4-chlorophenyl)-4-(5-nitrothiophene-2-carboxamido)-1H-pyra
zolo [3,4-d]pyrimidin-1-yl)piperidine-1-carboxylate;
N-(1-(1-acryloylpiperidin-4-yl)-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]py
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rimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(1-butyrylpiperidin-4-yl)-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]pyr
imidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(6-fluoropyridin-3-yl)-1-(1-pivaloylpiperidin-4-yl)-1H-pyrazolo[3,4-d]py
rimidin-4-yl)-5-nitrothiophene-2-carboxamide;

4,4 ,4-trifluorobutyl 4-(6-(4-chlorophenyl)-4-(5-nitrothiophene-2-carboxamido
)-1H- pyrazolo[3,4-d]pyrimidin-1-yl)piperidine-1-carboxylate;
2-(2-ethoxyethoxy)ethyl 4-(4-(5-nitrothiophene-2-carboxamido)-6-(thiophen-2
-yl)- 1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidine-1-carboxylate;
2-(2-ethoxyethoxy)ethyl 4-(6-(4-chlorophenyl)-4-(5-nitrothiophene-2-carboxa
mido) -1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidine-1-carboxylate;
2-methoxyethyl 4-(6-(4-chlorophenyl)-4-(5-nitrothiophene-2-carboxamido)-1H
- pyrazolo[3,4-d]pyrimidin-1-yl)piperidine-1-carboxylate;

2-ethoxyethyl 4-(6-(4-chlorophenyl)-4-(5-nitrothiophene-2-carboxamido)-1H-
pyrazolo [3,4-d]pyrimidin-1-yl)piperidine-1-carboxylate;
N-(1-cyclohexyl-6-(3,3-difluoropyrrolidin-1-yl)-1H-pyrazolo[3,4-d]pyrimidin-
4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-cyclohexyl-6-(4,4-difluoropiperidin-1-yl)-1H-pyrazolo[3,4-d]pyrimidin-4
-yl)-5-nitrothiophene-2-carboxamide;
(S)-N-(1-cyclohexyl-6-(2-(hydroxymethyl)pyrrolidin-1-yl)-1H-pyrazolo[3,4-d]p
yrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-cyclohexyl-6-(furan-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiop
hene-2-carboxamide;
N-(1-cyclohexyl-6-(thiophen-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrot
hiophene-2-carboxamide;
N-(1-cyclohexyl-6-(thiophen-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrot
hiophene-2-carboxamide;
N-(1-cyclohexyl-6-(5-methylthiophen-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
5-nitrothiophene-2-carboxamide;
N-(6-(5-chlorothiophen-2-yl)-1-cyclohexyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
5-nitrothiophene-2-carboxamide;
N-(1l-cyclohexyl-6-(3,5-dimethylisoxazol-4-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-
yl)-5-nitrothiophene-2-carboxamide;
N-(1-cyclohexyl-6-(pyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothi
ophene-2-carboxamide;
N-(1-cyclohexyl-6-(2-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide;
N-(1-cyclohexyl-6-(3-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide;
N-(1-cyclohexyl-6-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide;
N-(1-cyclohexyl-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-
nitrothiophene-2-carboxamide;
N-(1-cyclohexyl-6-(2-fluoropyridin-4-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-
nitrothiophene-2-carboxamide;
N-(6-(3-chlorophenyl)-1-cyclohexyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide;
N-(6-(4-chlorophenyl)-1-cyclohexyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide;
N-(6-(6-chloropyridin-3-yl)-1-cyclohexyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
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-nitrothiophene-2-carboxamide;
N-(1-cyclohexyl-6-(6-methylpyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide;
N-(6-(4-cyanophenyl)-1-cyclohexyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrot
hiophene-2-carboxamide;
N-(1-cyclohexyl-6-(6-methoxypyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
5-nitrothiophene-2-carboxamide;
N-(1-cyclohexyl-6-(5-methoxypyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
5-nitrothiophene-2-carboxamide;
N-(1-cyclohexyl-6-(6-ethoxypyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide;
N-(1-cyclohexyl-6-(4-(trifluoromethyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-
yl)-5-nitrothiophene-2-carboxamide;
N-(1-cyclohexyl-6-(6-(trifluoromethyl)pyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-cyclohexyl-6-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-
4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-cyclohexyl-6-(4-formylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide;
N-(6-(4-acetylphenyl)-1-cyclohexyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide;
N-(1-cyclohexyl-6-(4-((dimethylamino)methyl)phenyl)-1H-pyrazolo[3,4-d]pyri
midin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-cyclohexyl-6-(4-(methoxymethyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-
yl)-5-nitrothiophene-2-carboxamide;

methyl 3-(1-cyclohexyl-4-(5-nitrothiophene-2-carboxamido)-1H-pyrazolo[3,4-
dlpyrimidin-6-yl)benzoate;

methyl 4-(1-cyclohexyl-4-(5-nitrothiophene-2-carboxamido)-1H-pyrazolo[3,4-
d] pyrimidin-6-yl)benzoate;

ethyl 4-(1-cyclohexyl-4-(5-nitrothiophene-2-carboxamido)-1H-pyrazolo[3,4-d]
pyrimidin-6-yl)benzoate;
N-(1-cyclohexyl-6-(4-(methylsulfonyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-
yl)-5-nitrothiophene-2-carboxamide;
N-(6-(4-(tert-butyl)phenyl)-1-cyclohexyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-
nitrothiophene-2-carboxamide;
N-(6-(benzo[d][1,3]dioxol-5-yl)-1-cyclohexyl-1H-pyrazolo[3,4-d]pyrimidin-4-y
1)-5-nitrothiophene-2-carboxamide;
N-(1-cyclohexyl-6-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)-1H-pyrazolo[3,4-d]py
rimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-cyclohexyl-6-(6-morpholinopyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-
yl)-5-nitrothiophene-2-carboxamide;
N-(1-cyclohexyl-6-(2,4-difluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-n
itrothiophene-2-carboxamide;
N-(1-cyclohexyl-6-(3,4-difluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-n
itrothiophene-2-carboxamide;
N-(1-cyclohexyl-6-(3,5-difluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-n
itrothiophene-2-carboxamide;
N-(1l-cyclohexyl-6-(2,4-dichlorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-n
itrothiophene-2-carboxamide;
N-(1l-cyclohexyl-6-(3,4-dichlorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-n
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itrothiophene-2-carboxamide;
N-(6-(3-chloro-4-ethoxyphenyl)-1-cyclohexyl-1H-pyrazolo[3,4-d]pyrimidin-4-y
1)-5-nitrothiophene-2-carboxamide;
N-(6-(4-chloro-2-fluorophenyl)-1-cyclohexyl-1H-pyrazolo[3,4-d]pyrimidin-4-y
1)-5-nitrothiophene-2-carboxamide;
N-(6-(2-chloro-4-fluorophenyl)-1-cyclohexyl-1H-pyrazolo[3,4-d]pyrimidin-4-y
I)-5-nitrothiophene-2-carboxamide;
N-(6-(5-chloro-2-fluorophenyl)-1-cyclohexyl-1H-pyrazolo[3,4-d]pyrimidin-4-y
I)-5-nitrothiophene-2-carboxamide;
N-(1-cyclohexyl-6-(3,4-dimethoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide;
N-(1-cyclohexyl-6-(6-(2,2,2-trifluoroethoxy)pyridin-3-yl)-1H-pyrazolo[3,4-d]p
yrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-cyclohexyl-6-(4-(2-methoxyethoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-
4-yl)-5-nitrothiophene-2-carboxamide;
N-(1l-cyclohexyl-6-(6-(2-methoxyethoxy)pyridin-3-yl)-1H-pyrazolo[3,4-d]pyri
midin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1l-cyclohexyl-6-(6-(2,2,3,3-tetrafluoropropoxy)pyridin-3-yl)-1H-pyrazolo[3
,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1l-cyclohexyl-6-(6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl)-1H-pyrazolo[3,
4-d]lpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4,4-difluorocyclohexyl)-6-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin
-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4,4-difluorocyclohexyl)-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]pyri
midin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(4-chlorophenyl)-1-(4,4-difluorocyclohexyl)-1H-pyrazolo[3,4-d]pyrimidi
n-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(6-chloropyridin-3-yl)-1-(4,4-difluorocyclohexyl)-1H-pyrazolo[3,4-d]pyri
midin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4,4-difluorocyclohexyl)-6-(4-(trifluoromethyl)phenyl)-1H-pyrazolo[3,4-
dlpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4,4-difluorocyclohexyl)-6-(4-ethoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidi
n-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4,4-difluorocyclohexyl)-6-(4-propoxyphenyl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4,4-dimethylcyclohexyl)-6-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidi
n-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4,4-dimethylcyclohexyl)-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]pyr
imidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(4-chlorophenyl)-1-(4,4-dimethylcyclohexyl)-1H-pyrazolo[3,4-d]pyrimidi
n-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(6-chloropyridin-3-yl)-1-(4,4-dimethylcyclohexyl)-1H-pyrazolo[3,4-d]pyr
imidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(4-chloro-2-fluorophenyl)-1-(4,4-dimethylcyclohexyl)-1H-pyrazolo[3,4-d]
pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(benzo[d][1,3]dioxol-5-yl)-1-(4,4-dimethylcyclohexyl)-1H-pyrazolo[3,4-d
lpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(3,5-dimethylcyclohexyl)-6-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidi
n-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(3,5-dimethylcyclohexyl)-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]pyr
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imidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(4-chlorophenyl)-1-(3,5-dimethylcyclohexyl)-1H-pyrazolo[3,4-d]pyrimidi
n-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(6-chloropyridin-3-yl)-1-(3,5-dimethylcyclohexyl)-1H-pyrazolo[3,4-d]pyr
imidin-4-yl)-5-nitrothiophene-2-carboxamide;

methyl 4-(1-(3,5-dimethylcyclohexyl)-4-(5-nitrothiophene-2-carboxamido)-1H
-pyrazolo[3,4-d]pyrimidin-6-yl)benzoate;0 00O O
N-(6-(4-chloro-2-fluorophenyl)-1-(3,5-dimethylcyclohexyl)-1H-pyrazolo[3,4-d]
pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide0 00000000 ODOOODOO
00o0ooooooooooooooood

oooooood

ooogooooao
N-(1-methyl-6-(4-(trifluoromethyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
5-nitrothiophene-2-carboxamide;
N-(1-methyl-6-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl
)-5-nitrothiophene-2-carboxamide;
(E)-N-(1-methyl-6-(4-(trifluoromethyl)styryl)-1H-pyrazolo[3,4-d]pyrimidin-4-
yl)-5-nitrothiophene-2-carboxamide;
N-(l-isopropyl-6-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-4
-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(tert-butyl)-6-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin
-4-yl)-5-nitrothiophene-2-carboxamide;
N-(7-methyl-2-(4-(trifluoromethyl)phenyl)thieno[3,2-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide;
N-(7-methyl-2-(3-(trifluoromethoxy)phenyl)thieno[3,2-d]pyrimidin-4-yl)-5-nit
rothiophene-2-carboxamide;
N-(6-(3,3-difluoropyrrolidin-1-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)
-5-nitrothiophene-2-carboxamide;
5-nitro-N-(1-phenyl-6-(thiophen-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)thiop
hene-2-carboxamide;
N-(6-(6-fluoropyridin-3-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitr
othiophene-2-carboxamide;
N-(6-(3-chlorophenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothio
phene-2-carboxamide;
N-(6-(4-chlorophenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothio
phene-2-carboxamide;
N-(6-(6-chloropyridin-3-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitr
othiophene-2-carboxamide;
N-(6-(4-cyanophenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothio
phene-2-carboxamide;
N-(6-(6-cyanopyridin-3-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitr
othiophene-2-carboxamide;
N-(6-(6-methoxypyridin-3-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-n
itrothiophene-2-carboxamide;
5-nitro-N-(1-phenyl-6-(4-(trifluoromethyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidi
n-4-yl)thiophene-2-carboxamide;
5-nitro-N-(1-phenyl-6-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)thiophene-2-carboxamide;
5-nitro-N-(1-phenyl-6-(6-(piperidin-1-yl)pyridin-3-yl)-1H-pyrazolo[3,4-d]pyri
midin-4-yl)thiophene-2-carboxamide;
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N-(6-(3,4-difluorophenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide;
N-(6-(2,4-difluorophenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide;
N-(6-(4-chloro-2-fluorophenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-
nitrothiophene-2-carboxamide;
N-(6-(2,4-dichlorophenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide;
5-nitro-N-(1-phenyl-6-(6-(2,2,3,3-tetrafluoropropoxy)pyridin-3-yl)-1H-pyrazo
l0[3,4-d]pyrimidin-4-yl)thiophene-2-carboxamide;
N-(6-(4-fluorophenyl)-1-(p-tolyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitroth
iophene-2-carboxamide;
N-(6-(2,4-difluorophenyl)-1-(p-tolyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitr
othiophene-2-carboxamide;
N-(6-(4-fluorophenyl)-1-(4-methoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)
-5-nitrothiophene-2-carboxamide;
N-(6-(6-fluoropyridin-3-yl)-1-(4-methoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin
-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(benzo[d][1,3]dioxol-5-yl)-1-(4-methoxyphenyl)-1H-pyrazolo[3,4-d]pyrim
idin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-methoxyphenyl)-6-(6-propoxypyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(6-(2-methoxyethoxy)pyridin-3-yl)-1-(4-methoxyphenyl)-1H-pyrazolo[3,4
-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(6-(2-ethoxyethoxy)pyridin-3-yl)-1-(4-methoxyphenyl)-1H-pyrazolo[3,4-d
lpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl)-1-(4-methoxyphenyl)-1H-pyr
azolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(3-chlorophenyl)-6-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide;
N-(1-(3-chlorophenyl)-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4
-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(benzo[d][1,3]dioxol-5-yl)-1-(3-chlorophenyl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(3-chlorophenyl)-6-(6-(2-methoxyethoxy)pyridin-3-yl)-1H-pyrazolo[3,4-d
lpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(3-chlorophenyl)-6-(6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl)-1H-pyraz
olo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-chlorophenyl)-6-(3-methyl-1H-pyrazol-1-yl)-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(benzo[d][1,3]dioxol-5-yl)-1-(4-chlorophenyl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-chlorophenyl)-6-(6-(2-methoxyethoxy)pyridin-3-yl)-1H-pyrazolo[3,4-d
lpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-chlorophenyl)-6-(6-(2-ethoxyethoxy)pyridin-3-yl)-1H-pyrazolo[3,4-d]
pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-chlorophenyl)-6-(6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl)-1H-pyraz
olo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(6-fluoropyridin-3-yl)-1-(4-(trifluoromethyl)phenyl)-1H-pyrazolo[3,4-d]p
yrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
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N-(1-(4-(tert-butyl)phenyl)-6-methoxy-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-ni
trothiophene-2-carboxamide;
N-(1-(4-(tert-butyl)phenyl)-6-(2-(dimethylamino)ethoxy)-1H-pyrazolo[3,4-d]p
yrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-(tert-butyl)phenyl)-6-(3,3-difluoropyrrolidin-1-yl)-1H-pyrazolo[3,4-d]
pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
methyl(1-(4-(tert-butyl)phenyl)-4-(5-nitrothiophene-2-carboxamido)-1H-pyraz
olo[3,4-d]pyrimidin-6-yl)-L-prolinate;
(S)-N-(1-(4-(tert-butyl)phenyl)-6-(2-(hydroxymethyl)pyrrolidin-1-yl)-1H-pyraz
olo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-(tert-butyl)phenyl)-6-(1H-pyrazol-1-yl)-1H-pyrazolo[3,4-d]pyrimidin-
4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(3,3-difluoropyrrolidin-1-yl)-1-(4-(trifluoromethoxy)phenyl)-1H-pyrazol
0[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(3-fluorophenyl)-6-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide;
N-(1-(3-fluorophenyl)-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4
-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(4-chlorophenyl)-1-(3-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide;
(S)-N-(6-(2-(ethoxymethyl)pyrrolidin-1-yl)-1-(4-fluorophenyl)-1H-pyrazolo[3,
4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
(S)-N-(1-(4-fluorophenyl)-6-(2-(phenoxymethyl)pyrrolidin-1-yl)-1H-pyrazolo[3
,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-fluorophenyl)-6-(3-methyl-1H-pyrazol-1-yl)-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-fluorophenyl)-6-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothio
phene-2-carboxamide;
N-(1-(4-fluorophenyl)-6-(pyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-ni
trothiophene-2-carboxamide;
N-(1-(4-fluorophenyl)-6-(pyrimidin-5-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide;
N-(6-(3-fluorophenyl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide;
N-(1,6-bis(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophen
e-2-carboxamide;
N-(1-(4-fluorophenyl)-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4
-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(3-chlorophenyl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide;
N-(6-(4-chlorophenyl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide;
N-(6-(6-chloropyridin-3-yl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4
-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-fluorophenyl)-6-(6-methylpyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-
4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-fluorophenyl)-6-(6-methoxypyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin
-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(3,4-difluorophenyl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-y
I)-5-nitrothiophene-2-carboxamide;
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N-(6-(4-chloro-3-fluorophenyl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(4-chloro-2-fluorophenyl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(6-(2-(dimethylamino)ethoxy)pyridin-3-yl)-1-(4-fluorophenyl)-1H-pyrazo
lo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-fluorophenyl)-6-(6-propoxypyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin
-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-fluorophenyl)-6-(6-(2-methoxyethoxy)pyridin-3-yl)-1H-pyrazolo[3,4-d
lpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl)-1-(4-fluorophenyl)-1H-pyraz
olo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(4-fluorophenyl)-1-(5-(trifluoromethyl)pyridin-2-yl)-1H-pyrazolo[3,4-d]p
yrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(4-chlorophenyl)-1-(5-(trifluoromethyl)pyridin-2-yl)-1H-pyrazolo[3,4-d]
pyrimidin-4-yl)-5-nitrothiophene-2-carboxamid;
N-(6-(2,4-difluorophenyl)-1-(5-(trifluoromethyl)pyridin-2-yl)-1H-pyrazolo[3,4
-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(2,4-difluorophenyl)-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide;
N-(1-(4-acrylamidophenyl)-6-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-
yl)-5-nitrothiophene-2-carboxamide;

tert-butyl 4-(6-(4-(methoxycarbonyl)phenyl)-4-(5-nitrothiophene-2-carboxami
do)- 1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidine-1-carboxylate;

tert-butyl 4-(6-(4-chlorophenyl)-4-(5-nitrothiophene-2-carboxamido)-1H-pyra
zolo [3,4-d]pyrimidin-1-yl)piperidine-1-carboxylate;
N-(1-cyclohexyl-6-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide;
N-(1-cyclohexyl-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-
nitrothiophene-2-carboxamide;
N-(6-(6-chloropyridin-3-yl)-1-cyclohexyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide;
N-(1-cyclohexyl-6-(6-ethoxypyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide;

methyl 4-(1-cyclohexyl-4-(5-nitrothiophene-2-carboxamido)-1H-pyrazolo[3,4-
d] pyrimidin-6-yl)benzoate;
N-(1-cyclohexyl-6-(3,4-difluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-n
itrothiophene-2-carboxamide;
N-(1-(4,4-difluorocyclohexyl)-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]pyri
midin-4-yl)-5-nitrothiophene-2-carboxamide;
N-(6-(6-chloropyridin-3-yl)-1-(4,4-difluorocyclohexyl)-1H-pyrazolo[3,4-d]pyri
midin-4-yl)-5-nitrothiophene-2-carboxamide;0 00O O
N-(6-(6-chloropyridin-3-yl)-1-(4,4-dimethylcyclohexyl)-1H-pyrazolo[3,4-d]pyr
imidin-4-yl)-5-nitrothiophene-2-carboxamide0 0 0 D00OOOOOOOOOOOOO
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4,6-dichloro-1-methyl-1H-

pr

:374' 1Py
Molecular Weight: 203.0
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Eea

6-chloro-1- methy|-1 H-
pyrazolo[3,4-d]pyrimidin-4-ami

Molecular Weight: 183.6

6-(4-(tert-butyl)phenyl)-1-

methyl-1H-pyrazolo[3,4-
d]pyrimidin-4-amine

Molecular Weight: 281.4

DCM, 35°C, 2d

N-(6-(4-(tert-butyl)phenyl)-1-methyl-
1H- pyrazolo[:i 4-djpyrimid|n-4 yl)-5-

nitr

Molscular Weight: 436.5
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oo
Step1 condition Step2 condition
hydrazine (1 eq.) Solvent |Temp.(°C)|Time [Solvent |[Base™ [Temp.(°C)|Time
Methylhydrazine 20
EtOH -78 N EtOH 3eq -78 to 0 1h
sulfate min
iso-Propylhydrazine 20
i EtOH |78 . |EtOH  [3eq -78t00 |1 h
hydrochloride min
tert-Butylhydrazine 20
: EtOH |78 _ EtOH  |[3eq -78t00 (1 h
hydrochloride min
2-Hydroxyethyl 20
. EtOH |78 . EtOH  [3eq -78t00 (1 h
hydrazine min
. 20
Cyanoethylhydrazine EtOH |78 . EtOH  |3eq -78t0 0 [l h
min
Dimethylaminoethyl 20
o . EtOH |78 . EtOH  [3eq -78t00 (1 h
hydrazine dihydrochloride min
Phenylhydrazine 20
. EtOH |78 . |EtOH  |3eq -78t00 [l h
hydrochloride min
4-tert-Butylphenyl 30
. . EtOH |78 . EtOH  |[3eq -78t00 (1 h
hydrazine hydrochloride min - ]
2,4-
Dichlorophenylhydrazine  [Dioxane |0 1'h |Dioxane |3eq 100 5d
hydrochloride
3,4-
Dichlorophenylhydrazine  [Dioxane (0 1'h |Dioxane |3eq 100 3d
hydrochloride
[4-Chlorophenylhydrazine X .
X Dioxane |0 1h Dioxane |3eq 0 to rt 1d
hydrochloride
3-Chloro-6-
i o ACN -10 16 h |ACN none  [reflux 16 h
hydrazinopyridazine
2-Hydrazinyl-5-(trifluoro X
i DMF rt 1d |Dioxane [0 110 1d
methyl)pyridine
3-Chlorophenylhydrazine i - 14 Ipi 3 i b d
ioxane .
ikl X ioxane eq |reflux
3-Fluorophenylhydrazine G N 1d lacn ' i 1d
hydrochloride “ R
4-Fluorophenylhydrazine .
R DMF rt 1d |Dioxane [none (100 1d
hydrochloride
4-(Trifluoromethyl)phenyl
.( 5 Yiphens, Dioxane |rt 1d |Dioxane |1 eq reflux 1d
hydrazine
4-Trifluoromethoxyphenyl .
i X DMF rt 1d Dioxane (0 100 1d
hydrazine hydrochloride
4-Nitrophenylhydrazine
X ACN rt 1d ACN leq reflux 4 d
hydrochloride
4-methoxyphenylhydrazine | .
X Dioxane |0 ~rt 12h  |Dioxane |0 reflux 4h
hydrochloride
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Cs,CO;, Pd(PPhs),, Dioxane NS N

_ 1
R;” N~ “NHPMB 2
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4

=N

LA

Cs,CO0;, Pd(PPh;)y,N,
Dioxane, 90 °C,overnight

N~ CI
tBu

2,4,6-trichloropyrimidine-
5-carbaldehyde
Molecular Weight: 211.4

4,6-dichloro-1-methyl-1H-
pyrazolo[3,4-d]pyrimidine
Molecular Weight: 203.0

4-(4-(tert-butyl)phenyl)-6-
chloro-1-methyl-1H-
pyrazolo[3,4-d]pyrimidine

N-N
4

NH,OH SN

I
overnight, rt N)\ NH,

tBu

4-(4~{tert-butyl)phenyl)-1-

methyl-1H-pyrazolo[3,4-
d]pyrimidin-6-amine
Molecular Weight: 281.4

o]

s
HOJ\L)'NOZ

DMAP, EDC, HOBt
DCM, 35°C, 2d

tBu

Molecular Weight: 300.8

N-(4-(4-(tert-butyl)phenyl)-1-methyl-1H-
pyrazolo[3,4-d]pyrimidin-6-yl)-5-
i et ¥

Molecular Weight: 436.5
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oo
Table 1
RM—N
\
y o
Ry W N)k[sfuo
H | p—NO:
Compound Ri R> Hep3B LCso
1-1 Methyl 4-(tert-butyl)phenyl 1.80
1-2 Methyl 4-ethoxyphenyl 3.24
1-3 Methyl benzofuran-2-yl NA
1-4 Methyl 4-(trifluoromethyl)phenyl NA
1-5 Methyl 4-(trifluoromethoxy)phenyl NA
1-6 Methyl 3-(trifluoromethoxy)phenyl 1.47
1-7 Methyl 4-(tert-butoxy)phenyl 1.51
1-8 Methyl 2~(trifluoromethoxy)phenyl 2.53
1-9 Methyl 4-(tert-pentyl)phenyl 1.50
1-10 Methyl 4-(dimethylamino)phenyl >5
1-11 Methyl 4-(trifluoromethyl)styryl 1.71
1-12 Methyl 4-methoxystyryl >5
1-13 Methyl 4-(trifluoromethyl)phenyl)ethynyl 2.03
4-
1-14 Methyl 1.67
(trifluoromethoxy)phenyl)ethynyl
1-15 Methyl phenoxy NA
1-16 Methyl 4-fluorophenoxy NA
1-17 Methyl 4-(trifluoromethoxy)phenoxy NA
1-18 Methyl 3-(trifluoromethyl)phenoxy 1.99
1-19 Methyl 2-(dimethylamino)ethoxy NA
1-20 Methyl 4-morpholinophenoxy NA
1-21 Methyl morpholino NA
1-22 Isopropyl 4-(trifluoromethoxy)phenyl 0.73
1-23 Isopropyl 4-(tert-butyl)phenyl 1.57
1-24 Isopropyl 4-(trifluoromethyl)phenyl 0.90
1-25 tert-butyl 4-(tert-butyl)phenyl 4.11
1-26 tert-butyl 4-(trifluoromethyl)phenyl 0.79
1-27 tert-butyl 4-(trifluoromethoxy)phenyl 0.61
1-28 2-hydroxyethyl 4-(trifluoromethoxy)phenyl 4.03
1-29 2-cyanoethyl 4-(trifluoromethoxy)phenyl NA
1-30 2-morpholinoethyl 4-(trifluoromethoxy)phenyl 1.70
1-31 2-(dimethylamino)ethyl 4-(trifluoromethoxy)phenyl 1.86
l3p | F@3difluoropymolidin-- 4-(trifluoromethoxy)phenyl 0.77
ylyethyl
1-33 2-(2-ethoxyethoxy)ethyl 4-fluorophenyl NA
ooooon
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N-(6-(4-(tert-butyl)phenyl)-1-methyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitr
othiophene-2-carboxamide
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'H NMR (400MHz, CDCLy): & 15.33 (br. s., 1H), 8.36 (br. s., 1H), 8.13-8.26 (m, 2H), 7.9
0 (d, J = 4.4 Hz, 1H), 7.77 (d, J = 4.4 Hz, 1H), 7.58 (d, J = 8.3 Hz, 2H), 4.13 (s, 3H),
1.37 (s, 9H). MS(M+1):437.
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N-(6-(4-ethoxyphenyl)-1-methyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothi
ophene-2-carboxamide

ooooo
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L. S,
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'H NMR (400MHz, DMSO-dg): & 11.82 (br. s., 1H), 8.43-8.54 (m, J = 8.8 Hz, 2H), 8.30-
8.40 (m, 2H), 8.24 (d, J = 4.4 Hz, 1H), 7.02-7.13 (m, 2H), 4.13 (q, J = 7.2 Hz, 2H), 4.
07 (s, 3H), 1.37 (t, J = 6.8 Hz, 3H). MS(M+1):425.
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N-(6-(benzofuran-2-yl)-1-methyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothi
ophene-2-carboxamide

ooooo

o SN S
NN NO,

'"H NMR (400MHz, DMSO-ds): & 12.18 (br. s., 1H), 8.29-8.41 (m, 2H), 8.24 (d, J = 4.4
Hz, 1H), 7.79-7.89 (m, 2H), 7.76 (d, J = 7.8 Hz, 1H), 7.47 (t, J = 7.8 Hz, 1H), 7.35 (t,
J = 7.6 Hz, 1H), 4.10 (s, 3H). MS(M+1):421.
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N-(1-methyl-6-(4-(trifluoromethyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
5-nitrothiophene-2-carboxamide
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FiC
'H NMR (400MHz, DMSO-d¢): & 11.99 (br. s., 1H), 8.69-8.77 (m, J = 8.3 Hz, 2H), 8.40

(s, 1H), 8.36 (d, J = 4.4 Hz, 1H), 8.24 (d, J = 4.4 Hz, 1H), 7.89-7.99 (m, J = 8.3 Hz, 2
H), 4.11 (s, 3H). MS(M+1):449.
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N-(1-methyl-6-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl
)-5-nitrothiophene-2-carboxamide

ooooo

F3CO
'H NMR (400MHz, DMSO-ds): 8 11.94 (br. s., 1H), 8.57-8.68 (m, 2H), 8.32-8.41 (m, 2H)
, 8.24 (d, J = 4.4 Hz, 1H), 7.50-7.61 (m, J = 8.3 Hz, 2H), 4.09 (s, 3H). MS(M+1) :465
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N-(1-methyl-6-(3-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl
)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-d¢): & 11.85 (br. s., 1H), 8.55 (d, J = 7.8 Hz, 1H), 8.42 (s, 1
H), 8.38 (s, 1H), 8.34 (d, J = 4.4 Hz, 1H), 8.23 (d, J = 4.4 Hz, 1H), 7.71 (t, ] = 8.1 H
z, 1H), 7.55-7.60 (m, 1H), 4.08 (s, 3H).MS(M+1):465.
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N-(6-(4-(tert-butoxy)phenyl)-1-methyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-ni
trothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-d¢): & 11.88 (br. s., 1H), 8.41-8.50 (m, J = 8.8 Hz, 2H), 8.32-
8.40 (m, 2H), 8.24 (d, J = 4.4 Hz, 1H), 7.08-7.19 (m, 2H), 4.08 (s, 3H), 1.39 (s, 9H). M
S(M+1):453.
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N-(1-methyl-6-(2-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl
)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-dg): 8 12.09 (br. s., 1H), 8.43 (s, 1H), 8.34 (d, J = 4.4 Hz, 1
H), 8.22 (d, J = 4.4 Hz, 1H), 8.13 (dd, J = 7.8, 2.0 Hz, 1H), 7.64-7.72 (m, 1H), 7.48-7.
64 (m, 2H), 4.05 (s, 3H). MS(M+1):465.

oooooo

oooooo

0000000000000 o0ooo0oDO0oo0oo0ooDo0Do0ooo0oooDoooooDoooooaon
0000000000000 0D0o0o0oDoDo0oooDo0oooDOoDOoooOoDOOoOn
N-(1-methyl-6-(4-(tert-pentyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nit
rothiophene-2-carboxamide

ooooo

'H NMR (400MHz, DMSO-de): & 11.93 (br. s., 1H), 8.46 (d, J = 8.3 Hz, 2H), 8.31-8.43
(m, 2H), 8.25 (d, J = 4.4 Hz, 1H), 7.52 (d, J = 8.3 Hz, 2H), 4.09 (s, 3H), 1.60-1.76 (m,
2H), 1.31 (s, 6H), 0.66 (t, J = 7.3 Hz, 3H). MS(M+1):451.
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N-(6-(4-(dimethylamino)phenyl)-1-methyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
5-nitrothiophene-2-carboxamide

10

20

30

40

50



(65) JP 7397183 B2 2023.12.12

goooao

N\
"y
»@

N
|

'H NMR (400MHz, DMSO-ds): & 11.73 (s, 1H), 8.32-8.45 (m, 3H), 8.27 (s, 1H), 8.24 (d,
J = 4.4 Hz, 1H), 6.82 (d, J = 8.8 Hz, 2H), 4.04 (s, 3H), 3.03 (s, 6H). MS(M+1): 424.
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(E)-N-(1-methyl-6-(4-(trifluoromethyl)styryl)-1H-pyrazolo[3,4-d]pyrimidin-4-

yl)-5-nitrothiophene-2-carboxamide

ooooo

N\
-N
N \

(1§
/@/\)\N/ HJ\LS%NOZ
FiC

'"H NMR (400MHz, DMSO-d¢): & 11.98 (br. s., 1H), 8.28-8.38 (m, 2H), 8.20 (d, J = 4.4
Hz, 1H), 8.07 (d, J = 16.1 Hz, 1H), 7.89-7.98 (m, J = 8.3 Hz, 2H), 7.72-7.80 (m, J = 8.
3 Hz, 2H), 7.41 (d, J = 16.1 Hz, 1H), 4.03 (s, 3H). MS(M+1):475.
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(E)-N-(6-(4-methoxystyryl)-1-methyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitr
othiophene-2-carboxamide
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'"H NMR (400MHz, DMSO-ds): & 11.92 (br. s., 1H), 8.32 (s, 2H), 8.22 (d, J = 4.4 Hz, 1
H), 8.03 (d, J = 16.1 Hz, 1H), 7.60-7.73 (m, 2H), 7.16 (d, J = 16.1 Hz, 1H), 6.88 - 7.0
8 (m, 2H), 4.03 (s, 3H), 3.81 (s, 3H). MS(M+1):437.
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N-(1-methyl-6-((4-(trifluoromethyl)phenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)-5-nitrothiophene-2-carboxamide
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FsC

'H NMR (400MHz, DMSO-ds):5 12.28 (s, 1H), 8.40 (s, 1H), 8.34 (d, ] = 4.4 Hz, 1H), 8.
18 (d, J = 4.4 Hz, 1H), 7.72-7.92 (m, 4H), 4.03 (s, 3H). MS(M+1):473.
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N-(1-methyl-6-((4-(trifluoromethoxy)phenyl)ethynyl)-1H-pyrazolo[3,4-d]pyrim
idin-4-yl)-5-nitrothiophene-2-carboxamide
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F3CO

'H NMR (400MHz, DMSO-de):3 12.32 (br. s., 1H), 8.42 (s, 1H), 8.35 (d, ] = 4.4 Hz, 1H
), 821 (d, J = 4.4 Hz, 1H), 7.77-7.86 (m, 2H), 7.49 (d, J = 7.8 Hz, 2H), 4.05 (s, 3H).
MS(M+1):489.
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N-(1-methyl-6-phenoxy-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2
-carboxamide

ooooog
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'H NMR (400MHz, DMSO-d¢): & 12.17 (s, 1H), 8.31-8.34 (m, 2H), 8.21 (d, J] = 4.4 Hz,
1H), 7.43-7.50 (m, 2H), 7.24-7.32 (m, 3H), 3.80 (s, 3H). MS (M+1) : 397.
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N-(6-(4-fluorophenoxy)-1-methyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitroth
iophene-2-carboxamide
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'H NMR (400MHz, DMSO-d¢): & 12.14 (s, 1H), 8.29-8.33 (m, 2H), 8.20 (d, J = 4.9 Hz,
1H), 7.24-7.38 (m, 5H), 3.79 (s, 3H). MS (M+1) : 415.
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N-(1-methyl-6-(4-(trifluoromethoxy)phenoxy)-1H-pyrazolo[3,4-d]pyrimidin-4-
yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-d¢): & 12.15 (s, 1H), 8.33 (s, 1H), 8.31 (d, J = 4.9 Hz, 1H),
8.20 (d, J = 4.4 Hz, 1H), 7.46 (s, 4H), 3.81 (s, 3H). MS (M+1): 481.
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N-(1-methyl-6-(3-(trifluoromethyl)phenoxy)-1H-pyrazolo[3,4-d]pyrimidin-4-yl
)-5-nitrothiophene-2-carboxamide

ocoooo
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'H NMR (400MHz, DMSO-ds): & 12.20 (s, 1H), 8.34 (s, 1H), 8.31 (d, J = 4.9 Hz, 1H),
8.21 (d, J = 4.4 Hz, 1H), 7.62-7.77 (m, 4H), 3.80 (s, 3H). MS (M+1) : 465.
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N-(6-(2-(dimethylamino)ethoxy)-1-methyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-d¢): & 8.28-8.33 (m, 2H), 8.22 (d, J = 4.4 Hz, 1H), 4.71-4.79
(m, 2H), 3.95 (s, 3H), 3.52-3.60 (m, 2H), 2.87 (s, 6H). MS (M+1) : 392.
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N-(1-methyl-6-(4-morpholinophenoxy)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-ni
trothiophene-2-carboxamide

ocoooo
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'H NMR (400MHz, DMSO-d¢): 8 12.12 (br. s., 1H), 8.31 (d, J = 4.4 Hz, 1H), 8.30 (s, 1

H), 8.20 (d, J = 4.4 Hz, 1H), 7.12-7.19 (m, J = 9.3 Hz, 2H), 6.96-7.03 (m, J = 9.3 Hz,
2H), 3.80 (s, 3H), 3.72-3.78 (m, 4H), 3.08-3.15 (m, 4H). MS (M+1) : 482.
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N-(1-methyl-6-morpholino-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophen
e-2-carboxamide
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'H NMR (400MHz, DMSO-ds): & 11.36 (br. s., 1H), 8.27 (d, J = 4.4 Hz, 1H), 8.20 (d, J
= 4.4 Hz, 1H), 8.07 (s, 1H), 3.77-3.88 (m, 7H), 3.66-3.72 (m, 4H). MS(M+1):390.
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N-(1l-isopropyl-6-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-4
-yl)-5-nitrothiophene-2-carboxamide
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goooao
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'H NMR (400MHz, DMSO-d¢): & 11.94 (s, 1H), 8.53-8.74 (m, 2H), 8.34-8.50 (m, 2H), 8.
24 (d, J = 4.4 Hz, 1H), 7.57 (d, J = 7.8 Hz, 2H), 5.13-5.43 (m, 1H), 1.55 (d, J = 6.8 H
z, 6H). MS(M+1):493.
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N-(6-(4-(tert-butyl)phenyl)-1-isopropyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-n
itrothiophene-2-carboxamide

ooooo

'"H NMR (400MHz, DMSO-d¢): 8 11.90 (s, 1H), 8.43-8.53 (m, J = 8.3 Hz, 2H), 8.31-8.43

(m, 2H), 8.25 (d, J = 4.4 Hz, 1H), 7.47-7.67 (m, J = 8.3 Hz, 2H), 5.18-5.37 (m, 1H), 1
56 (d, J = 6.8 Hz, 6H), 1.35 (s, 9H). MS(M+1):465.
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N-(l-isopropyl-6-(4-(trifluoromethyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-y
I)-5-nitrothiophene-2-carboxamide

ooooog

*\f
'"H NMR (400MHz, DMSO-d¢): & 11.95 (s, 1H), 8.62-8.78 (m, J = 8.3 Hz, 2H), 8.30-8.44

(m, 2H), 8.22 (d, J = 4.4 Hz, 1H), 7.86-7.99 (m, J = 8.3 Hz, 2H), 5.29 (quin, J = 6.7 H
z, 1H), 1.56 (d, J = 6.8 Hz, 6H). MS(M+1):477.
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N-(1-(tert-butyl)-6-(4-(tert-butyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide
googogd

'H NMR (400MHz, DMSO-de): 8 11.91 (br. s., 1H), 8.36-8.58 (m, J = 8.3 Hz, 2H), 8.17-
8.36 (m, 3H), 7.51-7.76 (m, J = 8.3 Hz, 2H), 1.84 (s, 9H), 1.35 (s, 9H).
MS(M+1):479.
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N-(1-(tert-butyl)-6-(4-(trifluoromethyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-4
-yl)-5-nitrothiophene-2-carboxamide
ooooo
=
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'H NMR (400MHz, DMSO-dg): & 11.95 (s, 1H), 8.59-8.76 (m, J = 7.8 Hz, 2H), 8.29-8.42
(m, 2H), 8.23 (d, J = 4.4 Hz, 1H), 7.87-8.11 (m, J = 8.3 Hz, 2H), 1.84 (s, 9H). MS(M+
1): 491.
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N-(1-(tert-butyl)-6-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin
-4-yl)-5-nitrothiophene-2-carboxamide
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'"H NMR (400MHz, DMSO-d¢): & 11.87 (br. s., 1H), 8.59 (d, J = 8.8 Hz, 2H), 8.34 (d, J
= 4.4 Hz, 1H), 8.29 (d, J = 1.5 Hz, 1H), 8.18-8.24 (m, 1H), 7.50-7.60 (m, 2H), 1.82 (s,
9H). MS(M+1):507.
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N-(1-(2-hydroxyethyl)-6-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyri
midin-4-yl)-5-nitrothiophene-2-carboxamide

ocoooo

\)
X3
|
F,CO

'H NMR (400MHz, DMSO-ds): & 11.95 (br. s., 1H), 8.59-8.69 (m, 2H), 8.41 (s, 1H), 8.37
(d, J = 4.4 Hz, 1H), 8.25 (d, J = 4.4 Hz, 1H), 7.57 (d, J = 7.8 Hz, 2H), 490 (t, J = 5
.6 Hz, 1H), 4.55 (t, J = 5.6 Hz, 2H), 3.92 (d, ] = 5.9 Hz, 2H). MS(M+1):495.

HO\/\
N

oooooo

ooooooo
ocoooooooO0oooooDU0ooooDOO0oU0oOoooODODU0oOooDoODoDoOooooDoooooOo
00000000000 oDoDo0ooooDO0ooDo0ooDoODoDoooDoDoooooDoooooan
ooooo
N-(1-(2-cyanoethyl)-6-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)-5-nitrothiophene-2-carboxamide

ooooo

NN

3

| s,
F3CO
'H NMR (400MHz, DMSO-ds): & 12.01 (br. s., 1H), 8.57-8.73 (m, 2H), 8.47 (s, 1H), 8.37

(d, J = 4.9 Hz, 1H), 8.25 (d, J = 4.4 Hz, 1H), 7.49-7.64 (m, J = 8.3 Hz, 2H), 4.71-4.8
3 (m, 2H), 3.25 (t, J = 6.4 Hz, 2H). MS(M+1):504.

NC\/\
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ooooooao
N-(1-(2-morpholinoethyl)-6-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]p
yrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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ood
0
.
NN
N O
Q/mrf N \s/ NO,
F,CO
'"H NMR (400MHz, DMSO-d¢):5 11.95 (br. s., 1H), 8.57-8.68 (m, 2H), 8.40 (s, 1H), 8.36
(d, J = 4.4 Hz, 1H), 8.25 (d, J = 4.9 Hz, 1H), 7.46-7.64 (m, J = 8.3 Hz, 2H), 4.64 (t, J
= 6.1 Hz, 2H), 3.37-3.50 (m, 4H), 2.84 (t, J = 6.1 Hz, 2H), 2.45-2.55 (m, 4H).
MS(M+1):564
oood
ooooao
gooooooooooooo0oo0ogooooooooDooooDoooogogoooao
gooooooooooooOoOoOo0ogogoooooobooboooooboooOogooooo
ooooooooao
1-(2-(dimethylamino)ethyl)-6-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,
lpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
ood

/

—N
\/\N_'<
g
4CO

'H NMR (400MHz, DMSO-de):5 12.08 (br. s., 1H), 10.38 (br. s., 1H), 8.61-8.78 (m, 2H),
8.47-8.58 (m, 1H), 8.37-8.47 (m, 1H), 8.26 (d, J = 4.4 Hz, 1H), 7.58 (d, J = 7.8 Hz, 2H

)

, 495 (t, J = 6.1 Hz, 2H), 3.71 (t, J = 6.1 Hz, 2H), 2.87 (s, 6H).MS(M+1):558.

oooooo

gooooog
uboboobdoobooboooboooboobooboobooobobooobOooboooboaa
gooooboooboooobooobooobooboobooooobooobooboooboo
gbbooobobooboboooboooooooobognb

N-(
Py

1-(2-(3,3-difluoropyrrolidin-1-yl)ethyl)-6-(4-(trifluoromethoxy)phenyl)-1H
razolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide

goooao

>O
N
N—\

N-N
A\
(Y §
> s
N HJ\L/)»NOZ
F4CO

'H NMR (400MHz, DMSO-d¢):3 11.95 (br. s., 1H), 8.54-8.73 (m, 2H), 8.41 (s, 1H), 8.36
(d, J = 4.4 Hz, 1H), 8.25 (d, J = 4.4 Hz, 1H), 7.50-7.61 (m, 2H), 4.62 (t, J = 6.1 Hz, 2
H), 2.92-3.06 (m, 4H), 2.77 (t, J = 7.1 Hz, 2H), 2.01-2.19 (m, 2H). MS(M+1):584.
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N-(1-(2-(2-ethoxyethoxy)ethyl)-6-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide

oooogano
—\
[e]
/\/O\/\
&
N (o]

|
S
O e
F

'H NMR (400MHz, DMSO-d¢): & 11.86 (s, 1H), 8.58-8.54 (m, 2H), 8.38-8.34 (m, 2H), 8.
22 (d, J = 4.4 Hz, 1H), 7.38 (t, J = 8.8 Hz, 2H), 4.64 (t, J = 5.6 Hz, 2H), 3.95 (t, J =
5.6 Hz, 2H), 3.54-3.51 (m, 2H), 3.35-3.32 (m, 2H), 3.25 (q, J = 6.8 Hz, 2H), 0.93 (t, J
= 6.8 Hz, 3H). MS(M+1): 501. Yellow solid.

gooooao
oooad
Table 2
=N SN O
x N/)\N s
NOz R; H | / NO,
(B)
Compound R1 R2 Hep3B LCso
Formula (A)
2-1 Me 4-(tert-butyl)phenyl 3.13
2-2 Me 4-(trifluoromethoxy)phenyl NA
2-3 Isopropyl 4-(trifluoromethoxy)phenyl 4.02
2-4 tert-butyl 4-(trifluoromethoxy)phenyl 3.05
2-5 tert-butyl 4-(tert-butyl)phenyl 12.88
2-6 Me morpholino NA
Formula (B)

2-7 e 3-(trifluoromethoxy)phenyl 343
2-8 — 4-(trifluoromethoxy)phenyl 1.71

gooooo

gooooo

ubobooobooboooboooooobooboobooooooboooboobooooboaa
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N-(4-(4-(tert-butyl)phenyl)-1-methyl-1H-pyrazolo[3,4-d]pyrimidin-6-yl)-5-nitr
othiophene-2-carboxamide
ooooo

N‘N/

'H NMR (400MHz, DMSO-d¢): & 11.66 (s, 1H), 8.66 (s, 1H), 8.27-8.35 (m, 2H), 8.17-8.2
7 (m, 2H), 7.61-7.70 (m, 2H), 4.04 (s, 3H), 1.36 (s, 9H). MS(M+1):437.

oooooo
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00000000000 ooD0ooooDO0o0Do0ooODoODo0DoooDoDoDooooDoooooaOn
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N-(1-methyl-4-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-6-yl
)-5-nitrothiophene-2-carboxamide

gooooao
N-N/
4
//INL~ 0
X, S,
N HJ\L/)'NOZ
F1CO

'"H NMR (400MHz, DMSO-d¢): & 11.72 (s, 1H), 8.69 (s, 1H), 8.43-8.52 (m, 2H), 8.17-8.2
8 (m, 2H), 7.57-7.67 (m, J = 8.3 Hz, 2H), 4.04 (s, 3H). MS(M+1):465.

oooooo
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ooooooooO0o0ooooDoooooDOooDo0oooODoODUoOoooODDoDoooooDoooooOo
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N-(l-isopropyl-4-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-6
-yl)-5-nitrothiophene-2-carboxamide

Ooo0oago
N—N)\
i/
/’Jt 0
X, S,
N H)KL%NOz
F4CO

'H NMR (400MHz, DMSO-de): & 11.71 (s, 1H), 8.68 (s, 1H), 8.37-8.57 (m, 2H), 8.11-8.2
9 (m, 2H), 7.51-7.71 (m, 2H), 5.01-5.24 (m, 1H), 1.54 (d, J = 6.8 Hz, 6H).
MS(M+1):493.
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N-(1-(tert-butyl)-4-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin
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-6-yl)-5-nitrothiophene-2-carboxamide

gooogo
N-N
4
///E\ 0
X, S,
N ”)‘\L)-—Noz
F3CO

'H NMR (400MHz, DMSO-d¢): & 11.63 (s, 1H), 8.58 (s, 1H), 8.42 (d, J = 8.8 Hz, 2H),
8.14-8.34 (m, 2H), 7.63 (d, J = 7.8 Hz, 2H), 1.80 (s, 9H). MS(M+1):507.
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N-(1-(tert-butyl)-4-(4-(tert-butyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-6-yl)-5
-nitrothiophene-2-carboxamide

ooooog

NS
NN \s/ NO,

'H NMR (400MHz, DMSO-ds): & 11.58 (s, 1H), 8.55 (s, 1H), 8.11-8.32 (m, 4H), 7.57-7.7
2 (m, 2H), 1.80 (s, 9H), 1.36 (s, 9H). MS(M+1):479.

ocooooo

ocooooo
ocooOoooooO0oOooooDOoooooDOooooobODooooDoooooDoooooo
coooooooOoOooboboOoooooboooooao
N-(1-methyl-4-morpholino-1H-pyrazolo[3,4-d]pyrimidin-6-yl)-5-nitrothiophen
e-2-carboxamide

goodgao
N—N/
l/
o
NN w0,
o/

'H NMR (400MHz, DMSO-dg): & 11.10 (s, 1H), 8.25 (s, 1H), 8.16 (d, J = 3.4 Hz, 2H),
3.93 (d, ] = 4.9 Hz, 4H), 3.88 (s, 3H), 3.68-3.78 (m, 4H). MS(M+1):390.
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N-(7-methyl-4-(3-(trifluoromethoxy)phenyl)thieno[3,2-d]pyrimidin-2-yl)-5-nit
rothiophene-2-carboxamide
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goooao

F4CO \/JN\ i s

'H NMR (400MHz, DMSO -d¢): & 11.73 (br. s., 1H), 827 (d, J = 1.5 Hz, 1H),
8.18-8.26 (m, 3H), 8.14 (s, 1H), 7.84 (t, J = 8.1 Hz, 1H), 7.63 -7.73 (m, 1H), 2.47 (d, J
= 1.0 Hz, 3H). MS(M+1): 481.
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N-(7-methyl-4-(4-(trifluoromethoxy)phenyl)thieno[3,2-d]pyrimidin-2-yl)-5-nit
rothiophene-2-carboxamide

ooooo

sy A s
F3CO

'"H NMR (400MHz, DMSO-ds): & 11.74 (br. s., 1H), 8.31-8.38 (m, 2H), 8.27 (d, J = 1.0
Hz, 1H), 8.22 (q, J = 4.4 Hz, 2H), 7.69 (d, J = 7.8 Hz, 2H), 2.47 (d, J = 1.0 Hz, 3H),
MS(M+1): 481.
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Table 3
Ry Ri
=N N
N— \
ot £ 5
Rz)\N/ N S o Rz)\N/ s T
H [ pNO: H Ly N
(A) (B)
Compound Ry R> Hep3B LCso
Formula (A)
3-1 Methyl 4-(trifluoromethyl)phenyl 222
3-2 Methyl 3-(trifluoromethyl)phenyl 0.86
3-3 Methyl 4-(trifluoromethoxy)phenyl 1.92
3-4 Methyl 3-(trifluoromethoxy)phenyl 1.51
3-5 n-propyl 4-(trifluoromethoxy)phenyl NA
3-6 n-propyl 4-(trifluoromethyl)phenyl NA
3-7 n-propyl 4-(tert-butyl)phenyl NA
3-8 n-propyl Phenyl NA
3-9 n-propyl 4-fluorophenyl NA
Formula (B)
3-10 Methyl 4-(tert-butyl)phenyl 10
3-11 Ethyl 4-(tert-butyl)phenyl 7.64
3-12 Isopropyl 4-(tert-butyl)phenyl >10
gooooo
gooooo
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N-(1,3-dimethyl-5-(4-(trifluoromethyl)phenyl)-1H-pyrazolo[4,3-d]pyrimidin-7-
yl)-5-nitrothiophene-2-carboxamide
ooooo

=N,

N—
N (o]

! s
FiC

'"H NMR (400MHz, DMSO-d¢): & 11.89 (br. s., 1H), 8.61 (br. s., 2H), 8.07-8.26 (m, 2H),
7.91 (d, J = 7.8 Hz, 2H), 4.20 (s, 3H), 2.72 (s, 3H). MS(M+1): 463.
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N-(1,3-dimethyl-5-(3-(trifluoromethyl)phenyl)-1H-pyrazolo[4,3-d]pyrimidin-7-
yl)-5-nitrothiophene-2-carboxamide

ooooo

-~
VXS
FiC P s

'"H NMR (400MHz, DMSO-d¢): & 11.91 (br. s., 1H), 8.69 (br. s., 2H), 8.10-8.35 (m, 2H),
7.87 (d, J = 7.8 Hz, 1H), 7.79 (t, J = 7.8 Hz, 1H), 4.19 (s, 3H), 2.72 (s, 3H).
MS(M+1): 463.

oooooo
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N-(1,3-dimethyl-5-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[4,3-d]pyrimidin-
7-yl)-5-nitrothiophene-2-carboxamide

ooooo

A
- s
F4CO

'H NMR (400MHz, DMSO-ds): & 11.87 (br. s., 1H), 8.50 (br. s., 2H), 8.04-8.29 (m, 2H),
7.53 (d, J = 7.8 Hz, 2H), 4.18 (s, 3H), 2.70 (s, 3H). MS(M+1): 479.

goooogao

goooogad
dodooooboooooooooooboboboo0ooo oo oo bobuoooooobooao
goooooboooobodoooooobobobboooooo b bbb oobobon
N-(1,3-dimethyl-5-(3-(trifluoromethoxy)phenyl)-1H-pyrazolo[4,3-d]pyrimidin-
7-yl)-5-nitrothiophene-2-carboxamide

gooogo

?

N—

NS O

e s

F;CO\©/LN HJ\L/)»NOZ

'H NMR (400MHz, DMSO-d¢): & 11.84 (br. s., 1H), 8.46 (br. s., 1H), 8.30 (br. s., 1H), 8

.06-8.26 (m, 2H), 7.68 (t, J = 7.6 Hz, 1H), 7.50 (d, J = 6.8 Hz, 1H), 4.19 (s, 3H), 2.71
(s, 3H). MS(M+1): 479.
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N-(1-methyl-3-propyl-5-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[4,3-d]pyri
midin-7-yl)-5-nitrothiophene-2-carboxamide

ocoooo

A
Z S
F4CO

'H NMR (400MHz, DMSO-d¢):58.42 (d, J = 7.3 Hz, 2H), 8.21 (d, J = 4.4 Hz, 1H), 8.02
(br. s., 1H), 7.57 (d, J = 8.8 Hz, 2H), 4.20 (br. s., 3H), 2.97 (t, J = 7.3 Hz, 2H), 1.87 (
dg, J = 14.8, 7.6 Hz, 2H), 1.00 (t, ] = 7.3 Hz, 3H). MS(M+1): 507.
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oooog
N-(1-methyl-3-propyl-5-(4-(trifluoromethyl)phenyl)-1H-pyrazolo[4,3-d]pyrimi
din-7-yl)-5-nitrothiophene-2-carboxamide

ooooo

s
)KE?-/NO;

'H NMR (400MHz, DMSO-de):8 12.13 (br. s., 1H), 8.54 (br. s., 2H), 8.25 (d, J = 4.4 Hz
, 1H), 8.13 (br. s., 1H), 7.96 (d, J = 8.3 Hz, 2H), 4.16 (br. s., 3H), 3.00 (t, J = 7.3 Hz,
2H), 2.00-1.80 (m, 2H), 1.01 (t, J = 7.3 Hz, 3H). MS(M+1): 491.

oooooo

goooogao
gogoooboobooboobtooduoooooboobobbtooooo bbb bbb oooboon
dodooooboooooooooooboboboo0ooo oo oo bobuoooooobooao
aogad
N-(5-(4-(tert-butyl)phenyl)-1-methyl-3-propyl-1H-pyrazolo[4,3-d]pyrimidin-7-
yl)-5-nitrothiophene-2-carboxamide

goood

s
)kL/)'No,

'H NMR (400MHz, DMSO-de):3 8.21 (br. s., 2H), 8.05-8.17 (m, 1H), 7.75 (s, 1H), 7.56 (
br. s., 2H), 4.26 (br. s., 3H), 2.91 (t, J = 7.3 Hz, 2H), 1.77-1.94 (m, 2H), 1.34 (s, 9H),
0.99 (t, J = 7.3 Hz, 3H). MS(M+1): 479.
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ocooooo
ocoooooooO0oOooooDOoooooDOoogoooObOoOooooDoooooDoooooOo
coooooooOoOooooOoooooooooooogoooo
N-(1-methyl-5-phenyl-3-propyl-1H-pyrazolo[4,3-d]pyrimidin-7-yl)-5-nitrothio
phene-2-carboxamide

ocoooo

s
)KE/)me

'H NMR (400MHz, DMSO-d¢): & 8.26 (br. s., 2H), 8.01-8.22 (m, 1H), 7.92 (br. s., 1H),
7.58 (d, J = 6.8 Hz, 3H), 4.27 (br. s., 3H), 2.95 (t, ] = 7.6 Hz, 2H), 1.86 (sxt, J = 7.5
Hz, 2H), 0.99 (t, J = 7.3 Hz, 3H). MS(M+1): 423. Yellow solid.
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N-(5-(4-fluorophenyl)-1-methyl-3-propyl-1H-pyrazolo[4,3-d]pyrimidin-7-yl)-5
-nitrothiophene-2-carboxamide

ooooog

s
J\L/fuo,

'H NMR (400MHz, DMSO-de): & 8.31 (br. s., 2H), 8.22 (d, J = 4.4 Hz, 1H), 8.03 (br. s.
, 1H), 7.44 (br. s., 2H), 4.22 (br. s., 3H), 2.96 (t, J = 7.3 Hz, 2H), 1.86 (sxt, J = 7.3 H
z, 2H), 1.00 (t, J = 7.3 Hz, 3H). MS(M+1): 441. Yellow solid.
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N-(2-(4-(tert-butyl)phenyl)-6-methyl-6H-pyrrolo[3,4-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide

ooooo

N/
/
Xd Y

'H NMR (400MHz, DMSO-ds): & 8.07-8.13 (m, J = 7.8 Hz, 2H), 8.05 (d, J = 4.4 Hz, 1H
), 7.89 (d, J = 2.0 Hz, 1H), 7.85 (br. s., 1H), 7.66-7.73 (m, J = 8.3 Hz, 2H), 7.43 (d, J
= 2.0 Hz, 1H), 4.14 (s, 3H), 1.40 (s, 9H). MS (M+1) : 436. Pale yellow solid.
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N-(2-(4-(tert-butyl)phenyl)-6-ethyl-6H-pyrrolo[3,4-d]pyrimidin-4-yl)-5-nitrot
hiophene-2-carboxamide

ocoooo

>
» .
hﬁiﬁu)kﬁ%uoz

'"H NMR (400MHz, DMSO-de): & 14.36 (br. s., 1H), 8.24 (s, 1H), 8.13 (br. s., 1H), 7.88-
8.08 (m, 2H), 7.80 (br. s., 1H), 7.44-7.73 (m, 3H), 4.30 (d, J = 6.8 Hz, 2H), 1.49 (t, J
= 7.1 Hz, 3H), 1.23-1.41 (m, 9H). MS(M+1):450. Yellow solid.

goooogad

gooooon
ocoooooooO0oooooDU0ooooDOO0oU0oOoooODODU0oOooDoODoDoOooooDoooooOo
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N-(2-(4-(tert-butyl)phenyl)-6-isopropyl-6H-pyrrolo[3,4-d]pyrimidin-4-yl)-5-ni
trothiophene-2-carboxamide

gooogo

I N>—
0L s
~ S
'H NMR (400MHz, DMSO-dg): & 14.24 (s, 1H), 8.17 (d, J = 4.4 Hz, 1H), 8.07 (br. s., 2
H), 7.99 (br. s., 1H), 7.94 (br. s., 1H), 7.72 (d, J = 2.0 Hz, 1H), 7.62 (d, J = 8.3 Hz, 2

H), 4.71 (quin, J = 6.6 Hz, 1H), 1.56 (d, J = 6.4 Hz, 6H), 1.34 (s, 9H). MS(M+1): 464.

Yellow solid.
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oo
Table 4
Rig_ R1\N’\\
D v
Rz)\N/ HJ\LS/)/NOZ Rz/kN/ u)k@»mz
(© (D)
Compound R1 R2 Hep3B LCso
(uM)
Formula (C)

4-1 Methyl 4-(tert-butyl)phenyl 1.15
4-2 Methyl 4-(trifluoromethyl)phenyl 0.97
4-3 Methyl 3-(trifluoromethyl)phenyl 0.88
4-4 Methyl 4-(trifluoromethoxy)phenyl 0.89
4-5 Methyl 3-(trifluoromethoxy)phenyl 0.79
4-6 Methyl 3,5-bis(trifluoromethyl)phenyl 0.42
4-7 Methyl 3-fluorophenyl 1.28
4-8 Methyl 4-fluorophenyl 1.70
4-9 Methyl 3,4,5-trifluorophenyl >10
4-10 Methyl 4-(dimethylamino)phenyl >10
4-11 Methyl 3,3-difluoropyrrolidin-1-yl 3.18
4-12 Methyl 4-(tert-butyl)phenoxy 1.34
4-13 Methyl 2-fluoro-5-(trifluoromethyl)phenyl 1.70
4-14 Methyl 2-fluoro-4-(trifluoromethyl)phenyl 1.35
4-15 Phenyl 4-fluorophenyl 0.62
4-16 Phenyl 4-chloro-3-fluorophenyl 0.56
4-17 Phenyl 2-fluoro-5-(trifluoromethyl)phenyl 0.86

10

20

30

40

50



(83)

JP 7397183 B2 2023.12.12

4-18 3-fluorophenyl 4-fluorophenyl 0.49
4-19 4-(tert-butyl)phenyl 4-fluorophenyl 0.67
Formula (D)
tert-butyl 4-piperid ine-1-
4-20 4-fluorophenyl >1.25
carboxylate
10
4-21 Cyclohexyl 6-fluoropyridin-3-yl NA
4-22 Cyclohexyl 6-ethoxypyridin-3-yl NA
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N-(2-(4-(tert-butyl)phenyl)-7-methylthieno[3,2-d]pyrimidin-4-yl)-5-nitrothiop 50
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hene-2-carboxamide
gooooaog

7z S,
'"H NMR (400MHz, DMSO-ds): & 11.97 (br. s., 1H), 8.46 (d, J = 8.3 Hz, 2H), 8.24 (d, J

= 4.4 Hz, 1H), 8.08 (d, J = 1.5 Hz, 1H), 7.59 (d, J = 8.3 Hz, 2H), 3.28 (br. s., 3H), 1.
35 (s, 9H), MS(M+1): 453.

ocooooo

ocooooo
gcoooooooO0oooooDOoooooDOoogooooDUoooooDoooooDoooooo
coooooooOoOoobObOO0ooooboooooDoDooobooDbDOoOooo
N-(7-methyl-2-(4-(trifluoromethyl)phenyl)thieno[3,2-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide

ocooooo

/s
&
S,
FiC
'H NMR (400MHz, DMSO-d¢): 8 12.06 (br. s., 1H), 8.68-8.80 (m, J = 7.8 Hz, 2H), 8.32

(d, J = 4.4 Hz, 1H), 8.25 (d, J = 4.4 Hz, 1H), 8.14 (d, J = 1.5 Hz, 1H), 7.91-8.02 (m, J
= 8.3 Hz, 2H), 2.53 (d, J] = 1.0 Hz, 3H). MS(M+1): 465
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N-(7-methyl-2-(3-(trifluoromethyl)phenyl)thieno[3,2-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide

oooooo

’S

ng i

F:C\©/l\"/ NJY)*NO;

'"H NMR (400MHz, DMSO-d¢):8 12.01 (br. s., 1H), 8.73-8.93 (m, 2H), 8.32 (d, ] = 44 H

z, 1H), 8.25 (d, J = 4.4 Hz, 1H), 8.14 (d, J = 1.0 Hz, 1H), 7.93 (d, J = 7.8 Hz, 1H), 7.
84 (t, J = 7.6 Hz, 1H), 2.52 (d, J = 1.0 Hz, 3H). MS(M+1): 465.
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N-(7-methyl-2-(4-(trifluoromethoxy)phenyl)thieno[3,2-d]pyrimidin-4-yl)-5-nit
rothiophene-2-carboxamide
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oooooan
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"l% i
S,
d"/ N)KU'"%
F3CO

'H NMR (400MHz, DMSO-d¢): & 12.03 (br. s., 1H), 8.50-8.78 (m, 2H), 8.16-8.38 (m, 2H)
, 8.11 (d, J = 1.0 Hz, 1H), 7.57 (d, J = 7.8 Hz, 2H), 2.49 (br. s., 3H). MS(M+1): 481.
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N-(7-methyl-2-(3-(trifluoromethoxy)phenyl)thieno[3,2-d]pyrimidin-4-yl)-5-nit
rothiophene-2-carboxamide

ocooooo
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F3C0©/kN/ u)‘\Ls)_m)z

'"H NMR (400MHz, DMSO-ds): 8 11.97 (s, 1H), 8.58 (d, J = 7.8 Hz, 1H), 8.43 (s, 1H),
8.31 (d, J = 4.4 Hz, 1H), 8.25 (d, J = 4.4 Hz, 1H), 8.14 (d, J = 1.0 Hz, 1H), 7.73 (t, J
= 8.1 Hz, 1H), 7.52-7.60 (m, 1H), 2.51 (d, J = 1.0 Hz, 7H). MS(M+1): 481.
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N-(2-(3,5-bis(trifluoromethyl)phenyl)-7-methylthieno[3,2-d]pyrimidin-4-yl)-5-
nitrothiophene-2-carboxamide

goooogad
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NSO 0
L
F3C\©)\N HJ\ES)»NOZ
CF;

'H NMR (400MHz, DMSO-d¢): & 12.01 (br. s., 1H), 9.07 (s, 2H), 8.30 (d, J = 4.4 Hz, 2
H), 8.24 (d, J = 4.4 Hz, 1H), 8.15 (d, J = 1.0 Hz, 1H), 2.52 (s, 2H). MS(M+1): 533.
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N-(2-(3-fluorophenyl)-7-methylthieno[3,2-d]pyrimidin-4-yl)-5-nitrothiophene-
2-carboxamide
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oooooan

?s

N ©

l /

'H NMR (400MHz, DMSO-d¢): & 11.94 (br. s., 1H), 8.39 (d, J = 7.8 Hz, 1H), 8.18 - 8.3

3 (m, 3H), 8.11 (d, J = 1.0 Hz, 1H), 7.63 (td, J = 8.1, 6.4 Hz, 1H), 7.33-7.45 (m, 1H),
2.51 (s, 3H). MS(M+1): 415.
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N-(2-(4-fluorophenyl)-7-methylthieno[3,2-d]pyrimidin-4-yl)-5-nitrothiophene-
2-carboxamide

oooooo
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N ©

I s

'"H NMR (400MHz, DMSO-ds): & 11.95 (br. s., 1H), 8.50-8.66 (m, 2H), 8.30 (d, J = 4.4

Hz, 1H), 8.24 (d, ] = 4.4 Hz, 1H), 8.10 (d, J = 1.0 Hz, 1H), 7.31-7.50 (m, 2H), 2.50 (s,
3H). MS(M+1): 415.

oooooo

oooooo

0000000000000 o0ooo0oDO0oo0oo0ooDo0Do0ooo0oooDoooooDoooooaon
0000000000000 o0oooDoDooooDooooDOoOn
N-(7-methyl-2-(3,4,5-trifluorophenyl)thieno[3,2-d]pyrimidin-4-yl)-5-nitrothio
phene-2-carboxamide

oooooo

'H NMR (400MHz, DMSO-dg): & 11.94 (br. s., 1H), 8.28-8.36 (m, 3H), 8.25-8.27 (m, 1H)
, 8.14 (d, J = 1.0 Hz, 1H), 2.50 (s, 3H). MS(M+1): 451.
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N-(2-(4-(dimethylamino)phenyl)-7-methylthieno[3,2-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide
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oooooan

'"H NMR (400MHz, DMSO-ds): & 11.85 (br. s., 1H), 8.33-8.51 (m, 2H), 8.30 (br. s., 1H),
8.24 (d, J = 3.9 Hz, 1H), 8.01 (br. s., 1H), 6.84 (d, J = 8.8 Hz, 2H), 3.02 (s, 6H), 2.47
(d, J = 1.0 Hz, 3H). MS(M+1): 440.
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N-(2-(3,3-difluoropyrrolidin-1-yl)-7-methylthieno[3,2-d]pyrimidin-4-yl)-5-nitr
othiophene-2-carboxamide

oooooo

)‘\/J\Lsf
F NN N NO.
O Ve

'H NMR (400MHz, DMSO-d¢): & 11.59 (br. s., 1H), 8.16-8.30 (m, 2H), 7.87 (d, J = 1.0
Hz, 1H), 3.89-4.07 (m, 2H), 3.84 (t, ] = 7.3 Hz, 2H), 2.52-2.67 (m, 3H), 2.30 (d, J = 1.
0 Hz, 3H), MS(M+1): 426.
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N-(2-(4-(tert-butyl)phenoxy)-7-methylthieno[3,2-d]pyrimidin-4-yl)-5-nitrothio
phene-2-carboxamide

oooooo

tBu\©\ Ngs o
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o N u/kf/)»mz

'H NMR (400MHz, DMSO-d¢):5 12.07 (s, 1H), 8.21-8.25 (m, 1H), 8.18-8.21 (m, 1H), 8.0

5(d, J = 1.0 Hz, 1H), 7.34-7.55 (m, 2H), 7.10-7.25 (m, 2H), 2.26 (s, 3H), 1.31 (s, 9H).
MS(M+1): 469.
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N-(2-(2-fluoro-5-(trifluoromethyl)phenyl)-7-methylthieno[3,2-d]pyrimidin-4-y
I)-5-nitrothiophene-2-carboxamide
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'"H NMR (400MHz, DMSO-d¢): & 12.12 (br. s., 1H), 8.48 (dd, J = 6.8, 2.4 Hz, 1H), 8.27
(d, J = 4.4 Hz, 1H), 8.17-8.25 (m, 1H), 8.16 (d, J = 1.5 Hz, 1H), 7.88-8.05 (m, 1H), 7.6
5 (t, ] = 9.5 Hz, 1H), 2.47 (d, J = 1.0 Hz, 3H). MS(M+1): 483. Yellow solid
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N-(2-(2-fluoro-4-(trifluoromethyl)phenyl)-7-methylthieno[3,2-d]pyrimidin-4-y
I)-5-nitrothiophene-2-carboxamide

oooooo

/s
— s
FiC F
'H NMR (400MHz, DMSO-de): & 12.18 (br. s., 1H), 8.32 (t, J = 7.8 Hz, 1H), 8.23-8.28 (

m, 1H), 8.18-8.23 (m, 1H), 8.15 (d, J = 1.0 Hz, 1H), 7.86 (d, J = 10.3 Hz, 1H), 7.79 (d
, J = 8.3 Hz, 1H), 2.46 (d, J = 1.0 Hz, 3H). MS(M+1): 483. Yellow solid.
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N-(2-(4-fluorophenyl)-7-phenylthieno[3,2-d]pyrimidin-4-yl)-5-nitrothiophene-
2-carboxamide

oooooo

S
N 0

L s
F

'H NMR (400MHz, DMSO-d¢): & 12.08 (s, 1H), 8.69 (s, 1H), 8.56 (dd, J = 8.8, 5.4 Hz,
2H), 8.34 (d, J = 4.4 Hz, 1H), 8.27 (d, J = 4.4 Hz, 1H), 8.09-8.21 (m, 2H), 7.51-7.62 (
m, 2H), 7.36-7.49 (m, 3H). MS(M+1): 477. Yellow solid.
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N-(2-(4-chloro-3-fluorophenyl)-7-phenylthieno[3,2-d]pyrimidin-4-yl)-5-nitrot
hiophene-2-carboxamide
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oooooan

S
N O

Cl

'H NMR (400MHz, DMSO-d¢): & 12.09 (s, 1H), 8.69-8.74 (m, 1H), 8.31-8.40 (m, 3H), 8.
23-8.30 (m, 1H), 8.06-8.18 (m, 2H), 7.76-7.88 (m, 1H), 7.51-7.64 (m, 2H), 7.40-7.50 (m,
1H). MS(M+1): 511. Yellow solid.
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N-(2-(2-fluoro-5-(trifluoromethyl)phenyl)-7-phenylthieno[3,2-d]pyrimidin-4-y
I)-5-nitrothiophene-2-carboxamide

oooooo

s
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FsC Z

F
'H NMR (400MHz, DMSO-ds): & 12.21 (br. s., 1H), 8.77 (s, 1H), 8.58 (dd, J = 6.8, 2.4
Hz, 1H), 8.32 (d, J = 4.4 Hz, 1H), 8.25 (d, J = 4.4 Hz, 1H), 8.14-8.20 (m, 2H), 8.00 (dt
, J =82, 3.5 Hz, 1H), 7.63-7.73 (m, 1H), 7.47-7.56 (m, 2H), 7.38-7.46 (m, 1H). MS(M+
1):545. Ashy solid.
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N-(7-(3-fluorophenyl)-2-(4-fluorophenyl)thieno[3,2-d]pyrimidin-4-yl)-5-nitrot
hiophene-2-carboxamide

goooogao

m

| o
F

'"H NMR (400MHz, DMSO-ds): & 12.09 (s, 1H), 8.81 (s, 1H), 8.55 (dd, J = 8.8, 5.9 Hz,
2H), 8.34 (d, J = 4.4 Hz, 1H), 8.26 (d, J = 4.4 Hz, 1H), 8.04-8.09 (m, 1H), 8.02 (d, J =
7.8 Hz, 1H), 7.60 (td, J = 7.9, 6.6 Hz, 1H), 7.38-7.49 (m, 2H), 7.17-7.33 (m, 1H)
MS(M+1): 495. Orange solid.
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N-(7-(4-(tert-butyl)phenyl)-2-(4-fluorophenyl)thieno[3,2-d]pyrimidin-4-yl)-5-
nitrothiophene-2-carboxamide

ocooooo
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S
Y g
Z S
F

'H NMR (400MHz, DMSO-d¢): 8 12.09 (br. s., 1H), 8.63 (s, 1H), 8.57 (dd, J = 8.8, 5.9
Hz, 2H), 8.28-8.35 (m, 1H), 8.19-8.28 (m, 1H), 8.04-8.17 (m, 2H), 7.52-7.65 (m, 2H), 7.4
3 (t, J = 8.8 Hz, 2H), 1.37 (s, 9H). MS(M+1): 533. Yellow solid.
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tert-butyl 4-(2-(4-fluorophenyl)-6-(5-nitrothiophene-2-carboxamido)-9H-puri
n-9-yl)

piperidine-1-carboxylate
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F
'H NMR (400MHz, DMSO-ds): & 11.76 (br. s., 1H), 8.65 (s, 1H), 8.43-8.58 (m, 2H), 8.15
-8.28 (m, 2H), 7.27-7.46 (m, 2H), 4.73-4.89 (m, 1H), 4.16 (d, J = 11.7 Hz, 2H), 3.00 (br
. s., 2H), 2.06-2.25 (m, 4H). MS(M+1):568. Yellow solid.
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N-(9-cyclohexyl-2-(6-fluoropyridin-3-yl)-9H-purin-6-yl)-5-nitrothiophene-2-c
arboxamide
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'H NMR (400MHz, DMSO-d¢): & 11.82 (s, 1H), 9.22 (d, J = 2.4 Hz, 1H), 8.89 (td, J =
8.3, 2.4 Hz, 1H), 8.68 (s, 1H), 8.23 (q, J = 4.4 Hz, 2H), 7.38 (dd, J = 8.8, 2.4 Hz, 1H),

4.56- 4.69 (m, 1H), 1.99-2.18 (m, 4H), 1.82-1.97 (m, 2H), 1.75 (d, J = 13.2 Hz, 1H), 1.
41-1.61 (m, 2H), 1.25-1.40 (m, 1H). MS(M+1): 468. Khaki solid.
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N-(9-cyclohexyl-2-(6-ethoxypyridin-3-yl)-9H-purin-6-yl)-5-nitrothiophene-2-c
arboxamide

oooooo
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N
(18
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(o) N

'H NMR (400MHz, DMSO-de): & 11.76 (br. s., 1H), 9.18 (d, J = 2.4 Hz, 1H), 8.55-8.68

(m, 2H), 8.16-8.27 (m, 2H), 6.90-7.02 (m, 1H), 4.52-4.68 (m, 1H), 4.33-4.46 (m, 2H), 1.9
7-2.20 (m, 4H), 1.91 (t, J = 6.6 Hz, 2H), 1.75 (d, J = 12.2 Hz, 1H), 1.52 (q, J = 12.9

Hz, 2H), 1.30-1.42 (m, 4H). MS(M+1): 494. Khaki solid.
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Table 5
Q
\
N
/m ~ S
R;” N H | / NO,
Compound R Hep3B LC50 (uM)
5-1 piperidin-4-yl >5.0
5-2 1-acryloylpiperidin-4-yl 2.47
5-3 pyrrolidin-1-yl 4.91
5-4 (S)-pyrrolidin-3-ol-yl 1.01
5-5 (R)-3-cyanopyrrolidin-1-yl 0.50
5-6 3,3-difluoropyrrolidin-1-yl 0.53
5-7 morpholinyl 1.46
5-8 (28, 6R)-2,6-dimethylmorpholinyl 1.71
5-9 4-(chlorophenyl)sulfonamido >6.0
5-10 2-(2-ethoxyethoxy)ethoxy >5.0
5-11 2-(dimethylamino)ethoxy 4.13
5-12 2-morpholinoethoxy >3.0
5-13 phenoxy >5.0
5-14 4-fluorophenoxy >5.0
5-15 phenylthio >5.0
5-16 4-(chlorophenyl)thio 0.36
5-17 furan-2-yl 0.40
5-18 thiophen-2-yl 0.58
5-19 5-chlorothiophen-2-yl 0.17
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5-20 thiophen-3-yl 1.11
5-21 3,5-dimethylisoxazol-4-yl 0.76
5-22 3-(trifluoromethyl)-1H-pyrazol-1-yl 0.38
5-23 phenyl 0.43
5-24 pyrimidin-5-yl 0.96
5-25 2-fluorophenyl 0.46
5-26 3-fluorophenyl 041
5-27 4-fluorophenyl 0.27
5-28 6-fluoropyridin-3-yl 0.13
5-29 3-chlorophenyl 0.21
5-30 4-chlorophenyl 0.35
5-31 6-chloropyridin-3-yl 0.10
5-32 4-cyanophenyl 0.11
5-33 6-cyanopyridin-3-yl 0.30
5-34 6-methylpyridin-3-yl 0.85
5-35 6-methoxypyridin-3-yl 0.18
5-36 4-methoxyphenyl 0.60
5-37 4-(tert-butyl)phenyl 0.78
5-38 3-(trifluoromethyl)phenyl 0.45
5-39 4-(trifluoromethyl)phenyl 0.32
5-40 4-(trifluoromethoxy)phenyl 0.43
5-41 3-(dimethylamino)phenyl 0.45
5-42 6-(6-(piperidin-1-yl)pyridin-3-yl 0.51
5-43 6-morpholinopyridin-3-yl 0.57
5-44 3,4-difluorophenyl 0.25
5-45 2,4-difluorophenyl 0.44
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5-46 4-chloro-3-fluorophenyl 0.24
5-47 4-chloro-2-fluorophenyl 0.13
5-48 3,4-dichlorophenyl 0.41
5-49 2,4-dichlorophenyl 0.27
5-50 2-fluoro-5-(trifluoromethyl)phenyl 0.35
5-51 2-fluoro-4-(trifluoromethyl)phenyl 0.37
5-52 3-fluoro-4-(trifluoromethyl)phenyl >1.25
5-53 3,4,5-trifluorophenyl >1.25
5-54 6-(2-methoxyethoxy)pyridin-3-yl 0.34
5-55 6-(2-ethoxyethoxy)pyridin-3-yl 0.49
5-56 6-(2,2,3,3-tetrafluoropropoxy)pyridin-3-yl 0.40
5-57 6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl 0.79

ooooon

goooon

oooooooooooboooooboooooooooooobooobobooooooooaon

oooooooooobOoOoooo0ooooooooooboDboooboon

5-nitro-N-(1-phenyl-6-(piperidin-4-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)thiop

hene-2-carboxamide
oooooao

Q,

'"H NMR (400MHz, DMSO-d¢): & 8.36 (s, 1H), 8.29-8.24 (m, 2H), 8.07 (d, J = 4.4 Hz, 1
H), 7.66 (d, J = 3.9 Hz, 1H), 7.54 (t, J = 7.9 Hz, 2H), 7.31 (t, J = 7.3 Hz, 1H), 3.38-
3.36 (m, 2H), 3.07-3.02 (m, 3H), 2.15-2.02 (m, 4H). MS(M+1): 450. Yellow solid.

oooooo
oooooaod

000000000 QoO0ooU0oO0ooO0o0OoDU0UOoU0DOoDO0DO0D0DOoDDoDUODO0DODDODODDUODOO
oooooooo0ooU0oooooU0oU0oOoooooOU0ooooDoooooooood

N-(6-(1-acryloylpiperidin-4-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-
nitrothiophene-2-carboxamide
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oooooan

QN-N

'H NMR (400MHz, DMSO-de): & 12.11 (s, 1H), 8.58 (s, 1H), 8.30 (brs, 1H), 8.23- 8.20 (
m, 3H), 7.60 (t, J = 7.8 Hz, 2H), 7.40 (t, J = 7.4 Hz, 1H), 6.87 (dd, J =16.6, 10.3 Hz,
1H), 6.12 (dd, J = 16.6, 2.5 Hz, 1H), 5.69 (dd, J = 10.3, 2.5 Hz, 1H), 4.55-4.52 (m, 1H
), 4.21-4.17 (m, 1H), 3.27-3.21 (m, 2H), 2.91-2.84 (m, 1H), 2.12-2.08 (m, 2H), 1.83-1.78
(m, 2H). MS(M+1): 504. Yellow solid.

oooooo

oooooo

00000000000 oODoD0oo0ooooDO0oo0Do0oooODoOD0DOoooODoDoDooooDoooooao
0000000000000 00oooo0oooooDoooooDoOod
5-nitro-N-(1-phenyl-6-(pyrrolidin-1-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)thio
phene-2-carboxamide

oooooo

Q,

'H NMR (400MHz, DMSO-ds): & 8.35 (dd, J = 8.8, 1.0 Hz, 2H), 8.05 (t, J = 2.2 Hz, 2H

), 7.64 (d, J = 4.4 Hz, 1H), 7.44-7.52 (m, 2H), 7.21 (t, J = 7.3 Hz, 1H), 3.54-3.62 (m, 4
H), 1.90-1.97 (m, 4H). MS(M+1):436.

oooooo

goooogao
gogoooobooboobobtoodouoooobobobbtodooo bbb bbb ooobooD
doooooboooooodoooooboobboo0ooo oo boODbbuooooooboao
aag
(S)-N-(6-(3-hydroxypyrrolidin-1-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-y
1)-5-nitrothiophene-2-carboxamide

goooogao

G

N-N
\
e o

N
A'):{

'H NMR (400MHz, DMSO-d¢): & 11.56 (s, 1H), 8.30-8.20 (m ,5H), 7.53 (t, J = 7.8 Hz,
2H), 7.29 (t, J = 7.3 Hz, 1H), 5.00 (d, J = 3.5 Hz, 1H), 4.42 (s, 1H), 3.70-3.60 (m, 4H)
, 2.09-1.99 (m, 1H), 1.94 (brm, 1H). MS(M+1): 452. Yellow solid.

ooooood
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(R)-N-(6-(3-cyanopyrrolidin-1-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)
-5-nitrothiophene-2-carboxamide

oooooo

=
[
7 S,
NC—C’N N H)KE/)*NOz
'H-NMR (DMSO-d¢, 400 MHz) : & 11.62 (s, 1H), 8.31-8.22 (m, 5H), 7.55 (t, J = 7.8 Hz,

2H), 7.32 (t, J = 7.4 Hz, 1H), 4.00-3.59 (m, 5H), 2.52-2.38 (m, 1H), 2.33-1.91 (m, 2H).
MS(M+1): 461. Yellow solid.

oooooo

oooooo

00000000000 oODoD0oo0ooooDO0oo0Do0oooODoOD0DOoooODoDoDooooDoooooao
0000000000000 ooooD0oo0o0ooDo0Do0oooooDoooooDoooooaon
N-(6-(3,3-difluoropyrrolidin-1-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)
-5-nitrothiophene-2-carboxamide

oooooo

Qh

N
\)
X 5
F 7 S
'H NMR (400MHz, DMSO-de): & 11.63 (br. s., 1H), 8.33 (s, 1H), 8.30 (d, J = 4.4 Hz, 1
H), 8.25 (d, J = 7.3 Hz, 2H), 8.22 (d, J = 4.4 Hz, 1H), 7.55 (dd, J = 8.3, 7.3 Hz, 2H),

7.29 - 7.35 (m, 1H), 4.05 (t, J = 13.2 Hz, 2H), 3.88 (t, J = 7.1 Hz, 2H), 2.59 (tt, J = 1
4.2, 7.3 Hz, 2H). MS(M+1):472.

goooogad

goooogad
oo0o0ooooO0oo0oooD0ooooDOO0oo0D0ooODODU0ooooDoDoDOooooDoooooOOo
gooooobobboboobodooooooobobooooad
N-(6-morpholino-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophen
e-2-carboxamide

goooogad

N—-N
\)
¢
SRRV
SRR
'H NMR (400MHz, DMSO-d¢): & 11.52 (br. s., 1H), 8.33 (s, 1H), 8.29 (d, ] = 4.4 Hz, 1

H), 8.23 (d, J = 4.4 Hz, 1H), 8.19 (dd, J = 8.8, 1.0 Hz, 2H), 7.50-7.58 (m, 2H), 7.28- 7
35 (m, 1H), 3.82-3.90 (m, 4H), 3.68-3.76 (m, 4H). MS (M+1) : 452.
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0000000000000 ooooD0oo0o0ooDo0Do0oooooDoooooDoooooaon
00000000000 ooD0ooooDO0o0Do0ooODoODo0DoooDoDoDooooDoooooaOn
oo
N-(6-((2S,6R)-2,6-dimethylmorpholino)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin
-4-yl)-5-nitrothiophene-2-carboxamide

oooooo

X
I -
YN*N " \s/ s

'H NMR (400MHz, DMSO-d¢): & 11.46 (s, 1H), 8.30 (s, 1H), 8.28 (d, J = 4.4 Hz, 1H),

8.20 (d, J = 4.4 Hz, 1H), 8.17 (d, J = 7.3 Hz, 2H), 7.54 (t, J = 8.1 Hz, 2H), 7.31 (t, J
= 7.6 Hz, 1H), 4.62 (d, J = 12.2 Hz, 2H), 3.55-3.67 (m, 2H), 2.64 (dd, J = 13.2, 10.8 H
z, 2H), 1.19 (s, 3H), 1.18 (s, 3H). MS(M+1):480. Orange solid.

oooooo

oooooo
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0000000000000 o0ooooDo0oo0oo0oooo0Do0oooooDoooooooooao
N-(6-((4-chlorophenyl)sulfonamido)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-
yl)-5-nitrothiophene-2-carboxamide

oooooo

CI\©\ N"t

o N (o]

4 /(tf s

o N N ﬂ)muoz

'"H NMR (400MHz, DMSO-ds): & 12.06 (br. s., 1H), 11.95 (br. s., 1H), 8.42 (s, 1H), 8.29
(br. s., 1H), 8.23 (d, J = 4.4 Hz, 1H), 8.04 (d, J = 8.3 Hz, 2H), 7.96 (d, J = 7.8 Hz, 2
H), 7.52-7.66 (m, 4H), 7.35-7.46 (m, 1H). MS(M+1):590. Cream solid.

oooooo

ooooooao

00000 ooDO0o0oo0oDo0ooooDo0oDo0ooDoODoDoooDoDoDooooDooDoooan
oo0o00oo0oooo0oO0ooD0o0ooooDO0oU0ooooDoODU0oooDoDDoDoOooooDooooao
N-(6-(2-(2-ethoxyethoxy)ethoxy)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
5-nitrothiophene-2-carboxamide
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oooooan

IBs
LR
o,

'H NMR (400MHz, DMSO-de): & 12.12 (br. s., 1H), 8.52 (s, 1H), 8.32 (d, J = 4.4 Hz, 1
H), 8.21 (d, J = 4.4 Hz, 1H), 8.17 (dd, J = 8.8, 1.0 Hz, 2H), 7.53-7.61 (m, 2H), 7.33- 7
41 (m, 1H), 4.50-4.59 (m, 2H), 3.77-3.85 (m, 2H), 3.59 (dd, J = 5.9, 3.9 Hz, 2H), 3.45-
3.50 (m, 2H), 3.40 (q, J = 6.8 Hz, 2H), 1.03-1.10 (m, 3H). MS(M+1):499.

Yellow solid.

oooooo

ooooooo

0000000000000 o0ooo0DoD0o0DO0o0DoDo0Do0Do0oo0ooODoDoDoooOoDoDooDoooOaO
oo0o00o0ooo0oo0oooOo00ooooDU0oo0ooooDOoDUoooDoODoDoooooOoOg
N-(6-(2-(dimethylamino)ethoxy)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide

oooooo

| Y %
/N\/\o)\u/ uJ\E}—NOZ
'"H NMR (400MHz, DMSO-ds): & 8.57 (s, 1H), 8.32 (d, J = 4.9 Hz, 1H), 8.24 (d, J = 4.
4 Hz, 1H), 8.16 (d, J = 7.8 Hz, 2H), 7.60 (t, J = 7.8 Hz, 2H), 7.38-7.45 (m, 1H), 4.74 -
4.83 (m, 2H), 3.57-3.65 (m, 2H), 2.88 (s, 6H). MS (M+1) : 454.

ocooooo

ooooooao
gcopooooooOoooooOoooooDOooooobDOoooooDoooooDoooobooOo
coooooooOoOoobObOO0ooooboooooDoDooobooDbDOoOooo
N-(6-(2-morpholinoethoxy)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitr
othiophene-2-carboxamide

ocooooo

O

N-N
\

(o} NS 0

'"H NMR (400MHz, DMSO-ds): & 8.54 (s, 1H), 8.34 (d, J = 4.4 Hz, 1H), 8.23 (d, J = 4.
4 Hz, 1H), 8.17 (dd, J = 8.8, 1.0 Hz, 2H), 7.54-7.62 (m, 2H), 7.39 (t, J = 7.3 Hz, 1H),
4.58 (t, ] = 5.4 Hz, 2H), 3.56 (br. s., 4H), 2.82 (br. s., 2H). MS(M+1):496.

oooooan
ooooooao
goooobooboooboobooobooboobooobooooboooboobooobao
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5-nitro-N-(6-phenoxy-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)thiophene-2
-carboxamide

ooooogoo
N-N
\
DL 8
= S
0N N [ )—No;

'H NMR (400MHz, DMSO-de): & 12.29 (s, 1H), 8.56 (s, 1H), 8.33 (d, J = 4.4 Hz, 1H),
8.21 (d, J = 4.4 Hz, 1H), 7.98 (dd, J = 8.6, 1.2 Hz, 2H), 7.45-7.55 (m, 2H), 7.38-7.45 (
m, 2H), 7.25-7.38 (m, 4H). MS(M+1):459. gray solid.

oooooo

ooooooao

0000000000000 o0ooo0oDO0oo0oo0ooDo0Do0ooo0oooDoooooDoooooaon
00000000000 oOo0OD0Do0oooDoDoooDoDoooDoDOoOooOao
N-(6-(4-fluorophenoxy)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothi
ophene-2-carboxamide

oooooo

F\©\ /'EJ\:f i
o s
O N HJ\E/)’NOZ
'H NMR (400MHz, DMSO-d¢): & 12.29 (br. s., 1H), 8.56 (s, 1H), 8.33 (d, J = 4.4 Hz, 1

H), 8.22 (d, J = 4.4 Hz, 1H), 7.96-8.00 (m, 2H), 7.37-7.48 (m, 4H), 7.28-7.37 (m, 3H).
MS(M+1):477. gray solid.

goooogao

gooooon
dodooooboooooooooooboboboo0ooo oo oo bobuoooooobooao
gogooobobobobtbooooooobbobboooooon
5-nitro-N-(1-phenyl-6-(phenylthio)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)thiophe
ne-2-carboxamide

goooogao

Q,
Q\Sj;juj\f/)»wz

'"H NMR (400MHz, DMSO-d¢): & 12.27 (s, 1H), 8.50 (s, 1H), 8.33 (d, J = 4.4 Hz, 1H),
8.19 (d, J = 4.4 Hz, 1H), 7.81-7.91 (m, 2H), 7.69-7.81 (m, 2H), 7.53-7.69 (m, 3H), 7.18-
7.39 (m, 3H). MS(M+1):475. Yellow-brown solid.

goooon
gboooood
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coooooooboOoOooboboOooooboboooooboooboboooooo
N-(6-((4-chlorophenyl)thio)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nit
rothiophene-2-carboxamide

ocooooo

Q,,
Cl N
VI,

'"H NMR (400MHz, DMSO-ds): & 12.44 (s, 1H), 8.47 (s, 1H), 8.04-8.21 (m, 2H), 7.82-7.9
9 (m, 2H), 7.68-7.81 (m, 2H), 7.56-7.68 (m, 2H), 7.22-7.43 (m, 3H).
MS(M+1):509. Yellow solid.

oooooo

ooooooo

00000000000 oDoDo0ooooDO0ooDo0ooDoODoDoooDoDoooooDoooooan
000000 o0o0o0oooooDO0oooooDooooooooooo
N-(6-(furan-2-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophen
e-2-carboxamide

oooooo

N-N
\
0L
o = s
<\J/LN uwuo,

'H NMR (400MHz, DMSO-ds): & 12.20 (br. s., 1H), 8.57 (s, 1H), 8.38 (d, J = 4.4 Hz, 1

H), 8.19-8.32 (m, 3H), 8.01 (d, J = 1.0 Hz, 1H), 7.58-7.68 (m, 2H), 7.47 (d, J = 2.9 Hz,
1H), 7.39-7.46 (m, 1H), 6.77 (dd, J = 3.4, 2.0 Hz, 1H). MS(M+1):433. Light khaki solid

oooooo
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0000000000000 0DO00o0OoDU0UOoDU0DO0DO0DO0D0D0ODUDODODODODODDUODOO
ooooooO0oOooOoooOooU0oooooooooooooooo
5-nitro-N-(1-phenyl-6-(thiophen-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)thiop
hene-2-carboxamide

oooooo

N-N
\
YL R

S = S
Y ﬂkﬁ/)’"%
'H NMR (400MHz, DMSO-dq): 8 12.07 (br. s, 1H), 8.57 (s, 1H), 8.38 (d, J = 4.4 Hz, |
H), 8.25-8.30 (m, 2H), 8.24 (d, J = 4.4 Hz, 1H), 8.11 (dd, J = 3.7, 1.2 Hz, 1H), 7.84 (d
d, J =49, 1.5 Hz, 1H), 7.59-7.67 (m, 2H), 7.39-7.45 (m, 1H), 7.27 (dd, J = 5.1, 3.7 Hz
, TH). MS(M+1):449. Light khaki solid.
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N-(6-(5-chlorothiophen-2-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-ni
trothiophene-2-carboxamide

oooooo

N-N
\

N7 (o}

X
= s
cg{j/L NN )No,

'H NMR (400MHz, DMSO-de): & 12.07 (br. s., 1H), 8.58 (s, 1H), 8.36 (d, J = 4.4 Hz, 1
H), 8.22-8.28 (m, 3H), 7.93 (d, J = 3.9 Hz, 1H), 7.60-7.66 (m, 2H), 7.38-7.45 (m, 1H), 7
29 (d, ] = 4.4 Hz, 1H). MS(M+1): 483. Yellow solid.

oooooo

ooooooo

00000000000 oODoD0oo0ooooDO0oo0Do0oooODoOD0DOoooODoDoDooooDoooooao
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5-nitro-N-(1-phenyl-6-(thiophen-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)thiop
hene-2-carboxamide

oooooo

N o

s NN | )—NO:

'H NMR (400MHz, DMSO-ds): & 12.01 (br. s., 1H), 8.57 (s, 1H), 8.51 (dd, J = 2.9, 1.0
Hz, 1H), 8.37 (d, J = 4.4 Hz, 1H), 8.28-8.33 (m, 2H), 8.23 (d, J = 4.4 Hz, 1H), 7.94 (d
d, J =49, 1.0 Hz, 1H), 7.71 (dd, J = 5.1, 3.2 Hz, 1H), 7.59-7.67 (m, 2H), 7.37-7.45 (m
, 1H). MS(M+1):449. Yellow-brown solid.

oooooo

gooooono
gogoooboobooboobtooduoooooboobobbtooooo bbb bbb oooboon
dodooooboooooooooooboboboo0ooo oo oo bobuoooooobooao
aad
N-(6-(3,5-dimethylisoxazol-4-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
5-nitrothiophene-2-carboxamide

goooogad

NN
NS (o]
Y N e

'H NMR (400MHz, DMSO-d¢): & 11.78 (s, 1H), 8.61 (s, 1H), 8.29-8.33 (m, 1H), 8.25-8.2
9 (m, 1H), 8.18 (d, J = 8.3 Hz, 2H), 7.61 (t, J = 7.8 Hz, 2H), 7.38-7.47 (m, 1H), 2.90 (
s, 3H), 2.63 (s, 3H). MS(M+1):462. Brown solid.
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5-nitro-N-(1-phenyl-6-(3-(trifluoromethyl)-1H-pyrazol-1-yl)-1H-pyrazolo[3,4-
dlpyrimidin-4-yl)thiophene-2-carboxamide

oooooo

N-N
\

LA
F;C@ N N \s/ NO,
'"H NMR (400MHz, DMSO-ds): & 12.40 (s, 1H), 8.90-8.94 (m, 1H), 8.61 (s, 1H), 8.37 (d,
J = 4.4 Hz, 1H), 8.21 (d, J = 4.4 Hz, 1H), 8.18 (dd, J = 8.6, 1.2 Hz, 2H), 7.57-7.65 (m,
2H), 7.39-7.46 (m, 1H), 7.12 (d, J = 2.9 Hz, 1H). MS(M+1):501. Light Yellow solid.

ocooooo

ooooooao
gcopooooooOoooooOoooooDOooooobDOoooooDoooooDoooobooOo
ocooooooOOo0ooobOboOoooooo
N-(1,6-diphenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carbox
amide

ocooooo

N-N
\

(Y 3

'"H NMR (400MHz, DMSO-ds): & 12.00 (br. s., 1H), 8.61 (s, 1H), 8.50-8.57 (m, 2H), 8.37
(d, J = 4.4 Hz, 1H), 8.29 (dd, J = 8.8, 1.0 Hz, 2H), 8.23 (d, J = 4.4 Hz, 1H), 7.61-7.6
7 (m, 2H), 7.54-7.61 (m, 3H), 7.38-7.45 (m, 1H). MS(M+1):443. Yellow solid.

ocooooo

ocoooooao
ocooOoooooO0oOooooDOoooooDOooooobODooooDoooooDoooooo
ocooooooooooobobOO0oooobooboooooDoDOooooDbDOoOoo
5-nitro-N-(1-phenyl-6-(pyrimidin-5-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)thio
phene-2-carboxamide
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kN

'"H NMR (400MHz, DMSO-de): & 12.10 (br. s., 1H), 9.72 (s, 2H), 9.37 (s, 1H), 8.67 (s, 1
H), 8.36 (d, J = 4.4 Hz, 1H), 8.22-8.33 (m, 3H), 7.57-7.72 (m, 2H), 7.36-7.50 (m, 1H).
MS(M+1):445. Light khaki solid.
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Oooooooo
oo0o0o0ooooO0oO0ooDoD0oo0ooooDO00DOoooODODo0DOoooODDoDoooooDoooooo
0000000000000 0o0ooo0oo0oooDoDoooooDooOo
N-(6-(2-fluorophenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothio
phene-2-carboxamide

oooooo

th
S =S U

'H NMR (400MHz, DMSO-dg): & 12.21 (br. s., 1H), 8.66 (s, 1H), 8.38 (d, J = 3.9 Hz, 1
H), 8.30 (d, J = 7.8 Hz, 2H), 8.22-8.25 (m, 1H), 8.18-8.22 (m, 1H), 7.6 (t, J = 8.1 Hz,
3H), 7.40 (t, J = 7.6 Hz, 3H). MS(M+1):461.
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ooooooo

00000000000 oODoD0oo0ooooDO0oo0Do0oooODoOD0DOoooODoDoDooooDoooooao
0000000000000 oooooooooDoooooDOoOd
N-(6-(3-fluorophenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothio
phene-2-carboxamide

oooooo

N-N
\
0L
F. Pz

'H NMR (400MHz, DMSO-dg): & 11.99 (s, 1H), 8.64 (s, 1H), 8.34-8.40 (m, 2H), 8.21-8.3
0 (m, 4H), 7.59-7.68 (m, 3H), 7.39-7.46 (m, 2H). MS(M+1):461.

ocooooo

ooooooao
ocopooooooOoOooooDOoOooooDOoogoooboDoooooDoOooooDooooboDoOo
ocoooooooO0oOoooOobOO0oooobOooooDbDOoooboDbDOOn
N-(6-(4-fluorophenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothio
phene-2-carboxamide
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oooooan

N o
S
*\L//“"%

'H NMR (400MHz, DMSO-de): & 11.95 (s, 1H), 8.59 (s, 1H), 8.55 (dd, J = 8.8, 5.9 Hz,
2H), 8.36 (d, J = 4.4 Hz, 1H), 8.20-8.28 (m, 3H), 7.62 (t, J = 7.8 Hz, 2H), 7.35-7.45 (m
, 3H), MS(M+1):461.
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oooooo

Oooooooo
oo0o0o0ooooO0oO0ooDoD0oo0ooooDO00DOoooODODo0DOoooODDoDoooooDoooooo
0000000000000 0o0oooo0Do0ooooDo0oDoooDoDoDoooooaog
N-(6-(6-fluoropyridin-3-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitr
othiophene-2-carboxamide

oooooo

F7 N

'"H NMR (400MHz, DMSO-de): & 12.06 (br. s., 1H), 9.30 (d, J = 2.4 Hz, 1H), 8.93 (td, J
= 8.3, 2.4 Hz, 1H), 8.65 (s, 1H), 8.36 (d, J = 4.4 Hz, 1H), 8.21-8.34 (m, 3H), 7.55- 7.
70 (m, 2H), 7.35-7.48 (m, 2H). MS(M+1): 462. Yellow solid.
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0000000000000 oooooDoooooDooooooOo
N-(6-(3-chlorophenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothio
phene-2-carboxamide

oooooo

'"H NMR (400MHz, DMSO-ds): & 12.04 (s, 1H), 8.66 (s, 1H), 8.50-8.56 (m, 1H), 8.48 (dt,
J =7.0, 1.9 Hz, 1H), 8.39 (d, J = 4.4 Hz, 1H), 8.21-8.32 (m, 3H), 7.55-7.75 (m, 4H),
7.32-7.51 (m, 1H). MS(M+1): 477. Yellow solid.
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N-(6-(4-chlorophenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothio
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phene-2-carboxamide
goooogao

G

ol
Cl

'H NMR (400MHz, DMSO-ds):3 12.06 (br. s.,
(d, J = 4.4 Hz, 1H), 8.25-8.31 (m, 3H), 7.61-7.71 (m, 4H), 7.38-7.49 (m,

MS(M+1):474.

oooooo
gooooog

(105)

1H), 8.64 (s,

JP 7397183 B2 2023.12.12

1H), 8.51-8.58 (m, 2H), 8.37
1H)

00000000000 ooD0ooooDO0o0Do0ooODoODo0DoooDoDoDooooDoooooaOn
00000000000 ooD0ooooDU0o0ooooODOoDUoOooDoDOoDOoOooDoOoO
N-(6-(6-chloropyridin-3-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitr

othiophene-2-carboxamide

ooooood

Q A
e

'"H NMR (400MHz, DMSO-d¢): & 12.13 (s, 1H), 9.49 (d, J =
8.3, 2.4 Hz, 1H), 8.70 (s, 1H), 8.40 (d,
8.3 Hz, 1H), 7.64-7.69 (m, 2H), 7.42-7.48 (m,

goooaoan
gooooboog

J = 4.4 Hz,

, 1H), 8.83 (dd, J =
1H), 8.25-8.32 (m, 3H), 7.79 (d, J =

1H). MS(M+1): 478. Orange solid.

ubobooobooboooboooboooboobooboooboooboooboobOooonoan

ooooooooobobOooOooboooooooooooooobooon

N-(6-(4-cyanophenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothio

phene-2-carboxamide
oooooo

N-N
\
NS o
—

|
NC

'"H NMR (400MHz, DMSO-d¢): & 12.07 (br. s.,

1H), 8.62-8.69 (m, 3H), 8.36 (d, J = 4.4

Hz, 1H), 8.21-8.28 (m, 3H), 8.01-8.09 (m, 2H), 7.61-7.68 (m, 2H), 7.41-7.48 (m, 1H). MS

(M+1): 468. Light khaki solid.
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N-(6-(6-cyanopyridin-3-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitr
othiophene-2-carboxamide
oooooo

N-N
A\
g
NC N

'"H NMR (400MHz, DMSO-d¢): & 12.00 (br. s., 1H), 9.66 (d, J = 1.5 Hz, 1H), 8.83- 8.91
(m, 1H), 8.61 (s, 1H), 8.33 (d, J = 4.4 Hz, 1H), 8.17-8.25 (m, 4H), 7.55-7.64 (m, 2H),
7.36-7.45 (m, 1H). MS(M+1):469. Red solid.
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oo0o0o0ooooO0oO0ooDoD0oo0ooooDO00DOoooODODo0DOoooODDoDoooooDoooooo
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N-(6-(6-methylpyridin-3-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nit
rothiophene-2-carboxamide

oooooo

N-N
A\
g
Hy¢” N

'H NMR (400MHz, DMSO-ds): & 12.06 (br. s., 1H), 9.54 (d, J = 2.0 Hz, 1H), 8.59 -8.70
(m, 2H), 8.37 (d, J = 4.4 Hz, 1H), 8.16-8.34 (m, 3H), 7.64 (t, J = 8.1 Hz, 2H), 7.30-7.
54 (m, 2H), 2.52-2.61 (m, 3H). MS(M+1): 458. Dark orange solid.

oooooo
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ooo0D0oodoooO00oooOoDO0oo0ooooDO0oo0DoooODOD0oOoooODDoDOooooDoooooaOo
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N-(6-(6-methoxypyridin-3-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-n
itrothiophene-2-carboxamide

oooooo

|
o
NONON S
| H/U\E/)‘NOz
MeO™ 'N

'H NMR (400MHz, DMSO-ds): & 11.87 (s, 1H), 9.22 (d, J = 2.4 Hz, 1H), 8.54-8.64 (m,
2H), 8.26-8.20 (m, 4H), 7.60 (t, J = 7.8 Hz, 2H), 7.39 (t, J = 7.8 Hz, 1H), 6.96 (d, J =
8.8 Hz, 1H), 3.94 (s, 3H). MS(M+1): 474. Yellow solid.
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0000000000000 0Do0ooo0DooooDoDoooooDOoOn
N-(6-(4-methoxyphenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitroth
iophene-2-carboxamide

oooooao

N-N
\
0L
MeO

'H NMR (400MHz, DMSO-dg): & 11.98 (br. s., 1H), 8.60 (s, 1H), 8.40-8.58 (m, J = 8.8
Hz, 2H), 8.38 (d, J = 4.4 Hz, 1H), 8.30 (dd, J = 8.8, 1.0 Hz, 2H), 8.26 (d, J = 4.4 Hz,
1H), 7.58-7.70 (m, 2H), 7.38-7.48 (m, 1H), 7.08-7.20 (m, 2H), 3.87 (s, 3H)

MS(M+1): 473. Yellow solid.

ogooooano

ooooooao
oo oobo b ooob0b b oo b oo LoD ooood
0000000000000 oo0UoUUoooDoOUOUOooDODUOOooOooOOoOOOn
N-(6-(4-(tert-butyl)phenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitr
othiophene-2-carboxamide

oooooao

Q

\
6

'H NMR (400MHz, DMSO-de): & 12.04 (br. s., 1H), 8.62 (s, 1H), 8.48 (d, ] = 8.8 Hz, 2
H), 8.40 (d, J = 4.4 Hz, 1H), 8.32 (d, J = 7.8 Hz, 2H), 8.26 (d, J = 4.4 Hz, 1H), 7.58
-7.68 (m, 4H), 7.40-7.47 (m, 1H), 1.35 (s, 9H). MS (M+1) : 499. Yellow solid.
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ooooooOooOooOoooooU0ooUoooooUooOooooooUooooooooo
5-nitro-N-(1-phenyl-6-(3-(trifluoromethyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidi
n-4-yl)thiophene-2-carboxamide

oooooo

N-N
\

e
F3C Z S

'H NMR (400MHz, DMSO-ds): & 12.07 (br. s., 1H), 8.77-8.85 (m, 2H), 8.66 (s, 1H), 8.38
(d, J = 4.4 Hz, 1H), 8.23-8.31 (m, 3H), 7.96 (d, J = 7.8 Hz, 1H), 7.85 (t, J] = 7.8 Hz,
1H), 7.65 (t, J = 8.1 Hz, 2H), 7.41-7.48 (m, 1H). MS(M+1):511. Yellow solid.

oooooan

10

20

30

40

50



(108) JP 7397183 B2 2023.12.12

ooooooo
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0000000000000 o0o0o0o0o000oo0DDOo0DooooDOoDoDoooODoDOoOn
5-nitro-N-(1-phenyl-6-(4-(trifluoromethyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidi
n-4-yl)thiophene-2-carboxamide

oooooo

Q

\
8
F

P

'H NMR (400MHz, DMSO-ds): & 12.05 (s, 1H), 8.64-8.70 (m, J = 7.8 Hz, 2H), 8.61 (s,
1H), 8.37 (d, J = 4.4 Hz, 1H), 8.21-8.27 (m, 3H), 7.90-7.96 (m, J = 8.3 Hz, 2H), 7.58-7.
66 (m, 2H), 7.40-7.46 (m, 1H). MS (M+1) : 511. Pale yellow solid.

goooogad

gooooon
ocoooooooO0oooooDU0ooooDOO0oU0oOoooODODU0oOooDoODoDoOooooDoooooOo
goooooboootbobodooooooobobobtooooo oo bbObbooooooboo
5-nitro-N-(1-phenyl-6-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)thiophene-2-carboxamide

goooogao

N-N
\)

@
F1CO

'H NMR (400MHz, DMSO-d¢): & 12.08 (s, 1H), 8.60-8.68 (m, 3H), 8.38 (d, J = 4.4 Hz,
1H), 8.23-8.32 (m, 3H), 7.61-7.68 (m, 2H), 7.59 (d, J = 8.3 Hz, 2H), 7.40-7.48 (m, 1H),
MS (M+1) : 527. Pale yellow solid.

goooogad
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gogoooooobooobdoodooooboDbbobobboooooooobboobooad
N-(6-(3-(dimethylamino)phenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
5-nitrothiophene-2-carboxamide
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oooooan

'"H NMR (400MHz, DMSO-ds): & 11.95 (br. s., 1H), 8.60 (br. s., 1H), 8.27-8.48 (m, 3H),
8.23 (br. s., 1H), 7.94 (br. s., 1H), 7.86 (d, J = 7.3 Hz, 1H), 7.63 (t, J = 7.3 Hz, 2H),

7.30-7.53 (m, 2H), 6.94 (d, J = 8.3 Hz, 1H), 3.02 (s, 6H). MS(M+1): 486. Brick red soli
d.
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5-nitro-N-(1-phenyl-6-(6-(piperidin-1-yl)pyridin-3-yl)-1H-pyrazolo[3,4-d]pyri
midin-4-yl)thiophene-2-carboxamide

oooooo

'H NMR (400MHz, DMSO-ds): 8 11.92 (br. s., 1H), 9.23 (d, J = 2.0 Hz, 1H), 8.55 (s, |
H), 8.49 (dd, J = 9.3, 2.4 Hz, 1H), 8.35 (d, J = 4.4 Hz, 1H), 8.31 (d, J = 7.3 Hz, 2H),
8.25 (d, J = 4.4 Hz, 1H), 7.59-7.67 (m, 2H), 7.36-7.44 (m, 1H), 6.97 (d, J = 8.8 Hz, 1H
), 3.61-3.72 (m, 4H), 1.65 (d, J = 4.9 Hz, 2H), 1.58 (d, J = 3.9 Hz, 4H). MS(M+1): 527

. Yellow solid.
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N-(6-(6-morpholinopyridin-3-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
5-nitrothiophene-2-carboxamide
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oooooan

§
'"H NMR (400MHz, DMSO-d¢): & 11.82 (br. s., 1H), 9.22 (d, J = 2.0 Hz, 1H), 8.52 (s, 1
H), 8.50 (dd, J = 9.3, 2.4 Hz, 1H), 8.34 (d, J = 4.4 Hz, 1H), 8.27 (dd, J = 8.6, 1.2 Hz,
2H), 8.21 (d, J = 4.4 Hz, 1H), 7.57-7.64 (m, 2H), 7.35-7.42 (m, 1H), 6.95 (d, J = 9.3 H
z, 1H), 3.68-3.75 (m, 4H), 3.55-3.64 (m, 4H). MS(M+1):529. Yellow green solid.
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N-(6-(3,4-difluorophenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide

oooooo

'"H NMR (400MHz, DMSO-ds): & 11.96 (br. s., 1H), 8.63 (s, 1H), 8.41 (ddd, J = 12.0, 8.
1, 2.0 Hz, 1H), 8.32-8.38 (m, 2H), 8.21-8.30 (m, 3H), 7.60-7.69 (m, 3H), 7.39-7.46 (m, 1
H). MS(M+1):479. Yellow solid.

ocooooo

ooooooao
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coooooooboOoOooboboOooooboboooooboooboboooooo
N-(6-(2,4-difluorophenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide

ocooooo

&

A\
F NY o
2 s
NN | )—No:
F

'H NMR (400MHz, DMSO-d¢): & 12.13 (br. s., 1H), 8.64 (s, 1H), 8.33-8.42 (m, 1H), 8.24
-8.33 (m, 3H), 8.22 (d, J = 4.4 Hz, 1H), 7.54-7.66 (m, 2H), 7.36-7.49 (m, 2H), 7.23-7.36
(m, 1H). MS(M+1):479. Yellow solid.
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0000000000000 0Do0oo0o0Do0Do0ooooDo0o0ooo0DoDO0DoDoo0oDOoo0oOn
N-(6-(4-chloro-3-fluorophenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-
nitrothiophene-2-carboxamide

oooooao

Q
\
N H)Kf/fuo,
cl
F

'H NMR (400MHz, DMSO-d¢): & 11.97 (br. s., 1H), 8.63 (s, 1H), 8.28-8.42 (m, 4H), 8.19
-8.28 (m, 3H), 7.80 (t, J = 7.8 Hz, 1H), 7.57-7.69 (m, 2H), 7.37-7.48 (m, 1H).
MS(M+1):495. Yellow solid.
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N-(6-(4-chloro-2-fluorophenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-
nitrothiophene-2-carboxamide

oooooo

N-N
\

Y %
= S,
Cl F

'"H NMR (DMSO-ds) : & 12.11 (br. s., 1H), 8.62 (d, J = 1.0 Hz, 1H), 834 (d, J = 44 H
z, 1H), 8.23-8.31 (m, 3H), 8.21 (d, J = 4.4 Hz, 1H), 7.55-7.65 (m, 3H), 7.46-7.52 (m, 1
H), 7.36-7.43 (m, 1H). MS(M+1): 495. Yellow-brown solid.

goooogao

gooooon
dodooooboooooooooooboboboo0ooo oo oo bobuoooooobooao
goooooboobooboododoooooobbobbbooooooooobooooad
N-(6-(3,4-dichlorophenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide

goooogao

N-N
e

mj@/b( N)k[s/f"%

cl

'H NMR (400MHz, DMSO-d¢): & 11.96 (br. s., 1H), 8.60 (d, J = 2.0 Hz, 1H), 8.59 (s, 1

H), 8.36-8.39 (m, 1H), 8.35 (d, J = 4.4 Hz, 1H), 8.23 (d, J = 4.4 Hz, 1H), 8.16-8.21 (m,

2H), 7.80 (d, J = 8.8 Hz, 1H), 7.57-7.64 (m, 2H), 7.38-7.44 (m, 1H). MS(M+1) :511. Br

own solid.
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00000000000 oODoD0oo0ooooDO0oo0Do0oooODoOD0DOoooODoDoDooooDoooooao
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N-(6-(2,4-dichlorophenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide

oooooo

N-N
\
Cl N o]

A
| 7
Cl

'H NMR (400MHz, DMSO-ds): & 12.32 (br. s., 1H), 8.69 (s, 1H), 8.36 (d, J = 4.4 Hz, 1
H), 8.19-8.26 (m, 3H), 7.94 (d, J = 8.3 Hz, 1H), 7.82 (d, J = 2.0 Hz, 1H), 7.55-7.66 (m,
3H), 7.37-7.44 (m, 1H). MS(M+1):512. Yellow solid.

ocooooo
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coooooooboOoOooboooooooboboooooOobooobobDoooobooboboooobooo
ocoooooooO0oOooooDOoooooDOoogoooObOoOooooDoooooDoooooOo
ocoooo
N-(6-(2-fluoro-5-(trifluoromethyl)phenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)-5-nitrothiophene-2-carboxamide

ocooooo

N-N
\
v Y 5
F,C Z
F
'"H NMR (400MHz, DMSO-d¢): & 12.20 (br. s., 1H), 8.69 (s, 1H), 8.62 (dd, ] = 6.8, 2.4
Hz, 1H), 8.36 (d, J = 4.4 Hz, 1H), 8.30 (dd, J = 8.6, 1.2 Hz, 2H), 8.25 (d, J = 4.4 Hz,

1H), 7.98-8.08 (m, 1H), 7.65-7.73 (m, 1H), 7.58-7.65 (m, 2H), 7.39-7.45 (m, 1H)
MS(M+1): 529. Pale yellow solid.
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N-(6-(2-fluoro-4-(trifluoromethyl)phenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)-5-nitrothiophene-2-carboxamide
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oooooan

N-N
\
AL
FsC

'"H NMR (400MHz, DMSO-d¢): & 12.16 (br. s., 1H), 8.60 (s, 1H), 8.28-8.46 (m, 2H), 8.13
-8.28 (m, 3H), 7.85 (d, J = 10.8 Hz, 1H), 7.76 (d, J = 8.3 Hz, 1H), 7.50-7.63 (m, 2H),
7.32-7.43 (m, 1H). MS(M+1):529. Light khaki solid.

ocoo0o0o0o

ooooooao
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ocooOoooooO0oOooooDOoooooDOooooobODooooDoooooDoooooo
ocooD0oo
N-(6-(3-fluoro-4-(trifluoromethyl)phenyl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)-5-nitrothiophene-2-carboxamide

ocooooo

N-N
\
S

F NI/ i s
F3C
'"H NMR (400MHz, DMSO-ds): & 12.10 (br. s., 1H), 8.69 (s, 1H), 8.41-8.55 (m, 2H), 8.35
(d, J = 4.4 Hz, 1H), 8.21-8.31 (m, 3H), 8.04 (t, J = 8.1 Hz, 1H), 7.61-7.72 (m, 2H), 7.

41-7.51 (m, 1H). MS(M+1):529. Yellow solid.

goooogad

gooooon
ocoooooooO0oooooDU0ooooDOO0oU0oOoooODODU0oOooDoODoDoOooooDoooooOo
gogoooooobobobodoooooobobobbooooooobbobboooood
5-nitro-N-(1-phenyl-6-(3,4,5-trifluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-
yl)thiophene-2-carboxamide

goooogao

'H NMR (DMSO-d¢): & 11.79 (br. s., 1H), 8.56 (s, 1H), 8.30 (d, J = 4.4 Hz, 1H), 8.22 (
d, J = 4.4 Hz, 1H), 8.10-8.21 (m, 4H), 7.59 (t, J = 7.8 Hz, 2H), 7.35-7.43 (m, 1H)
MS(M+1):497. Yellow-brown solid.
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N-(6-(6-(2-methoxyethoxy)pyridin-3-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidi
n-4-yl)-5-nitrothiophene-2-carboxamide

ocooooo

N
A\
L XX S
(o] Pz
(o) N

'H NMR (400MHz, DMSO-de): 8 11.96 (br. s., 1H), 9.26 (d, J = 2.4 Hz, 1H), 8.68 (dd,
J = 8.8, 2.4 Hz, 1H), 8.60 (s, 1H), 8.36 (d, ] = 4.4 Hz, 1H), 8.28 (d, J] = 7.3 Hz, 2H),
8.25 (d, J = 4.4 Hz, 1H), 7.59-7.68 (m, 2H), 7.37-7.46 (m, 1H), 7.02 (d, J = 8.8 Hz, 1H
), 4.43-4.52 (m, 2H), 3.70 (dd, J = 5.4, 3.9 Hz, 2H). MS(M+1):518. Yellow solid.
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N-(6-(6-(2-ethoxyethoxy)pyridin-3-yl)-1-phenyl-1H-pyrazolo[3,4-d]pyrimidin-
4-yl)-5-nitrothiophene-2-carboxamide

oooooo

N
¢ N,J\f 2
o N
'"H NMR (400MHz, DMSO-ds): & 11.84 (br. s., 1H), 9.20 (d, J = 2.4 Hz, 1H), 8.62 (dd,
J = 8.3, 2.4 Hz, 1H), 8.54 (s, 1H), 8.32 (d, J = 4.4 Hz, 1H), 8.24 (dd, J = 8.8, 1.0 Hz,
2H), 8.20 (d, J = 4.4 Hz, 1H), 7.55-7.64 (m, 2H), 7.34-7.42 (m, 1H), 6.97 (d, J = 7.8 H

z, 1H), 4.44 (dd, J = 5.6, 4.4 Hz, 2H), 3.68-3.77 (m, 2H), 3.51 (q, J = 7.0 Hz, 2H), 1.1
4 (t, J = 7.0 Hz, 3H). MS(M+1):532. Yellow solid.

goooogad

gooooon
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5-nitro-N-(1-phenyl-6-(6-(2,2,3,3-tetrafluoropropoxy)pyridin-3-yl)-1H-pyrazo
lo[3,4-d]pyrimidin-4-yl)thiophene-2-carboxamide
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oooooan

N-N
\)
O N
'H NMR (400MHz, DMSO-d¢): & 12.03 (br. s., 1H), 9.31 (d, J = 2.4 Hz, 1H), 8.77- 8.82
(m, 1H), 8.65 (s, 1H), 8.37 (d, J = 4.4 Hz, 1H), 8.28-8.34 (m, 2H), 8.25-8.28 (m, 1H),

7.62-7.70 (m, 2H), 7.40-7.48 (m, 1H), 7.18 (d, J = 9.3 Hz, 1H), 6.71 (t, J] = 5.4 Hz, 1H)
, 498 (t, J = 13.9 Hz, 2H). MS(M+1):574. Yellow solid.
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N-(6-(6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl)-1-phenyl-1H-pyrazolo[3,4-d]
pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide

oooooo

N

(o] N \

s EP

O N

'H NMR (400MHz, DMSO-ds): & 11.88 (br. s., 1H), 9.22 (d, J = 2.0 Hz, 1H), 8.64 (dd,

J = 8.8, 2.4 Hz, 1H), 8.56 (s, 1H), 8.33 (d, J = 4.4 Hz, 1H), 8.25 (dd, J = 8.8, 1.0 Hz,
2H), 821 (d, J = 4.4 Hz, 1H), 7.57-7.65 (m, 2H), 7.35-7.43 (m, 1H), 6.99 (d, J = 9.3 H
z, 1H), 4.46 (dd, J = 5.4, 3.9 Hz, 2H), 3.78 (dd, J = 5.4, 3.9 Hz, 2H), 3.57-3.63 (m, 2H
), 3.48-3.53 (m, 2H), 3.44 (q, J = 6.8 Hz, 2H), 1.05-1.13 (m, 3H). MS(M+1):576. Beige s
olid.
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Table 6
—
R1/\ : N-N
\
N (o]
|
Rz/LN/ HJ\ES/)»NOZ
Compound Ry R, Hep3B LCso

(uM)
6-1 2-Me 2-(hydroxymethyl)pyrrolidin-1-yl >3
6-2 2-Me 6-fluoropyridin-3-yl >3
6-3 4-Me 2-(hydroxymethyl)pyrrolidin-1-yl 0.87
6-4 4-Me 4-fluorophenyl 0.28
6-5 4-Me 6-fluoropyridin-3-yl 0.11
6-6 4-Me 6-methoxypyridin-3-yl 0.40
6-7 4-Me 4-chlorophenyl 0.29
6-8 4-Me 4-(trifluoromethyl)phenyl 0.35
6-9 4-Me benzo[d][1,3]dioxol-5-yl 0.40
6-10 4-Me 2,3-dihydrobenzo[b][1,4]dioxin-6-yl 0.62
6-11 4-Me 2,4-difluorophenyl 0.28
6-12 4-Me 6-(2-methoxyethoxy)pyridin-3-yl 0.26
6-13 4-Me 6-(2-ethoxyethoxy)pyridin-3-yl 0.51
6-14 4-Me 6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl 0.22
6-15 4-OMe cyclohexylamino >1.25
6-16 4-OMe cyclohexyloxy 1.36
6-17 4-OMe 6-methylpyridin-3-yl 0.19
6-18 4-OMe 4-fluorophenyl 0.18
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6-19 4-OMe 6-fluoropyridin-3-yl 0.06
6-20 4-OMe 4-chlorophenyl 0.32
6-21 4-OMe 6-chloropyridin-3-yl 0.12
6-22 4-OMe 4-chloro-2-fluorophenyl 0.38
6-23 4-OMe 3,4-difluorophenyl 0.17
6-24 4-OMe benzo[d][1,3]dioxol-5-yl 0.19
6-25 4-OMe 6-propoxypyridin-3-yl 0.21
6-26 4-OMe 6-(2-methoxyethoxy)pyridin-3-yl 0.22
6-27 4-OMe 6-(2-ethoxyethoxy)pyridin-3-yl 0.21
6-28 4-OMe 6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl 0.19
6-29 4-OMe 4,4-dimethylcyclohex-1-en-1-yl 0.82
6-30 4-OMe 4,4-dimethylcyclohexyl 1.32
6-31 3-C1 2-(hydroxymethyl)pyrrolidin-1-yl >1.25
6-32 3-Cl methyl L-prolinate 0.56
6-33 3-Cl thiophen-3-yl 0.29
6-34 3-Cl 3-fluorophenyl 0.19
6-35 3-Cl 4-fluorophenyl 0.11
6-36 3-Cl 6-fluoropyridin-3-yl 0.09
6-37 3-Cl 3-chlorophenyl 0.23
6-38 3-C1 4-chlorophenyl 0.38
6-39 3-Cl benzo[d][1,3]dioxol-5-yl 0.27
6-40 3-Cl 3-(trifluoromethoxy)phenyl 0.48
6-41 3-Cl 2-fluoro-4-(trifluoromethyl)phenyl 0.32
6-42 3-Cl 2,4-bis(trifluoromethyl)phenyl 0.76
6-43 3-C1 6-(2-methoxyethoxy)pyridin-3-yl 0.09
6-44 3-C1 6-(2-ethoxyethoxy)pyridin-3-yl 0.45
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6-45 3-Cl 6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl 0.22
6-46 4-Cl 3-methyl-1H-pyrazol-1-yl 0.16
6-47 4-Cl piperidin-1-yl 0.71
6-48 4-Cl 4-fluorophenyl 0.18
6-49 4-Cl 4-chlorophenyl 0.17
6-50 4-Cl benzo[d][1,3]dioxol-5-yl 0.16
6-51 4-Cl 6-(2-methoxyethoxy)pyridin-3-yl 0.05
6-52 4-C1 6-(2-ethoxyethoxy)pyridin-3-yl 0.22
6-53 4-Cl 6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl 0.13
6-54 4-CF;3 6-fluoropyridin-3-yl 0.13
6-55 4-CF; 4-chlorophenyl 0.78
6-56 4-CF; 6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl 0.20
6-57 4-Bu methoxy 0.70
6-58 4-Bu 2-(dimethylamino)ethoxy 0.69
6-59 4-Bu 2,2,3 3-tetrafluoropropoxy 0.50
6-60 4-Bu 2-morpholinoethoxy 0.89
6-61 4-Bu 2-(2-ethoxyethoxy)ethoxy 0.54
6-62 4-Bu pyrrolidin-1-yl 0.71
6-63 4-Bu piperidin-1-yl 1.92
6-64 4-Bu 3-methylpiperidin-1-yl 1.07
6-65 4-Bu 3,3-difluoroazetidin-1-yl 0.32
6-66 4-Bu 3,3-difluoropyrrolidin-1-yl 0.13
6-67 4-Bu 4 4-difluoropiperidin-1-yl 0.73
6-68 4-Bu 2-methylenepyrrolidin-1-yl 1.44
6-69 4-Bu methyl-L-prolinate 0.44
6-70 4-Bu L-prolinyl >1.25
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6-71 4-Bu 2-(hydroxymethyl)pyrrolidin-1-yl 0.28
6-72 4-Bu 2-((2-(2-ethoxyethoxy)ethoxy)methyl)pyrrolidin-1-yl 0.67
6-73 4-Bu 4-(tert-butyl)piperazin-1-yl 0.65
6-74 4-Bu 1H-imidazol-1-yl 0.33
6-75 4-Bu 1H-pyrazol-1-yl 0.24
6-76 4-Bu 5-(tert-butyl)-1,3 ,4-oxadiazol-2-yl 0.31
6-77 4-Bu 3-methyl-1H-pyrazol-1-yl 0.25
6-78 4-Bu 4-(trifluoromethyl)-1H-pyrazol-1-yl 0.57
6-79 4-Bu 2-fluorophenyl 0.69
6-80 4-Bu 3-fluorophenyl 0.78
6-81 4-Bu 4-fluorophenyl 0.94
6-82 4-Bu 6-methoxypyridin-3-yl 0.38
6-83 4-Bu 6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl 0.41
6-84 4-OCF3 TBSO-azetidin-1-yl 1.11
6-85 4-OCF; 3,3-difluoropyrrolidin-1-yl 0.20
6-86 4-OCF3 4-(tert-butyl)phenyl 3.46
6-87 4-OCF; 4-(tert-pentyl)phenyl >2

6-88 4-OCF; 4-(trifluoromethyl)phenyl 0.42
6-89 3-F 4-fluorophenyl 0.12
6-90 3-F 6-fluoropyridin-3-yl 0.14
6-91 3-F 4-chlorophenyl 0.18
6-92 3-F benzo[d][1,3]dioxol-5-yl 0.45
6-93 3-F 6-((2-methoxyethyl)(methyl)amino)pyridin-3-yl 0.40
6-94 3-F 6-(2-methoxyethoxy)pyridin-3-yl 0.28
6-95 3-F 6-(2-ethoxyethoxy)pyridin-3-yl 0.29
6-96 3-F 6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl 0.35
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6-97 4-F 3,3-difluoropyrrolidin-1-yl 0.57
6-98 4-F 4,4-difluoropiperidin-1-yl 0.43
6-99 4-F (2S,6R)-2,6-dimethylmorpholinyl 0.61
6-100 4-F Methyl L-prolinate 0.74
6-101 4-F Ethyl L-prolinate >1.25
6-102 4-F (S)-2-(hydroxymethyl)pyrrolidin-1-yl 1.30
6-103 4-F (S)- 2-(methoxymethyl)pyrrolidin-1-yl 0.78
6-104 4-F (S)-2-(ethoxymethyl)pyrrolidin-1-yl 0.38
6-105 4-F 2-(propoxymethyl)pyrrolidin-1-yl 0.42
6-106 4-F (S)-2-(phenoxymethyl)pyrrolidin-1-yl 0.43
6-107 4-F thiophen-3-yl 0.37
6-108 4-F 3-methyl-1H-pyrazol-1-yl 0.09
6-109 4-F 3-(trifluoromethyl)- 1H-pyrazol-1-yl 0.38
6-110 4-F phenyl 0.23
6-111 4-F pyridin-3-yl 0.09
6-112 4-F pyrimidin-5-yl 0.22
6-113 4-F 2-fluorophenyl 0.40
6-114 4-F 3-fluorophenyl 0.20
6-115 4-F 4-fluorophenyl 0.22
6-116 4-F 6-fluoropyridin-3-yl 0.09
6-117 4-F 3-chlorophenyl 0.15
6-118 4-F 4-chlorophenyl 0.25
6-119 4-F 6-chloropyridin-3-yl 0.08
6-120 4-F 6-methylpyridin-3-yl 0.25
6-121 4-F 6-methoxypyridin-3-yl 0.07
6-122 4-F 4-(trifluoromethyl)phenyl 0.28
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6-123 4-F 4-(trifluoromethoxy)phenyl 0.34
6-124 4-F benzo[d][1,3]dioxol-5-yl 0.55
6-125 4-F 3,4-difluorophenyl 0.10
6-126 4-F 2 4-difluorophenyl 0.35
6-127 4-F 4-chloro-3-fluorophenyl 0.15
6-128 4-F 4-chloro-2-fluorophenyl 0.07
6-129 4-F 4-chloro-2-ethoxyphenyl >3
6-130 4-F 6-(2-(dimethylamino)ethoxy)pyridin-3-yl 0.26
6-131 4-F 6-((2-methoxyethyl)(methyl)amino)pyridin-3-yl 0.37
6-132 4-F 4-propoxyphenyl 0.43
6-133 4-F 6-propoxypyridin-3-yl 0.16
6-134 4-F 6-(2-hydroxyethoxy)pyridin-3-yl 0.22
6-135 4-F 6-(2-methoxyethoxy)pyridin-3-yl 0.22
6-136 4-F 6-(2-ethoxyethoxy)pyridin-3-yl 0.26
6-137 4-F 6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl 0.18
6-138 4-F 2-fluoro-4-(2-methoxyethoxy)phenyl >1.25
6-139 4-F 6-(2-(2-ethoxyethoxy)ethoxy)-4-methylpyridin-3-yl 0.21
6-140 4-F 4-chloro-2-(2-(2-ethoxyethoxy)ethoxy)phenyl 4.83
6-141 4-F 6-morpholinopyridin-3-yl 0.42
6-142 4-F 4,4-dimethylcyclohex-1-en-1-yl 0.74
6-143 4-F 4-methylcyclohexyl 1.02
6-144 4-F 4,4-dimethylcyclohex-1-en-1-yl 0.55
6-145 4-F 4,4-dimethylcyclohexyl 0.89
ooooon
goooon
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gboooobooobooao

(S)-N-(6-(2-(hydroxymethyl)pyrrolidin-1-yl)-1-(o-tolyl)-1H-pyrazolo[3,4-d]pyr
imidin-4-yl)-5-nitrothiophene-2-carboxamide
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oooooan

.
™Y 1
Z S,
'H NMR (400MHz, DMSO-dq): & 11.46 (br. s., 1H), 8.29 (br. s., 1H), 8.23 (br. s., 2H), 7

.30-7.47 (m, 4H), 4.62 (br. s., 1H), 4.23 (br. s., 1H), 4.01 (br. s., 1H), 3.50 (br. s., 4H),
2.17 (s, 3H), 1.85-2.07 (m, 3H), 1.76-1.85 (m, 1H). MS(M+1): 480. Yellow solid.
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N-(6-(6-fluoropyridin-3-yl)-1-(o-tolyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-ni
trothiophene-2-carboxamide

gooooo
N-N
\
N (o]
I _ .
Dk ﬂJ\L}NOz
F" 'N

'H NMR (400MHz, DMSO-dg):3 12.11 (br. s., 1H), 9.17 (d, J = 2.4 Hz, 1H), 8.76 (td, J
= 8.3, 2.4 Hz, 1H), 8.66 (s, 1H), 8.38 (d, J = 4.4 Hz, 1H), 8.27 (d, J = 4.4 Hz, 1H), 7.
49-7.59 (m, 3H), 7.41-7.49 (m, 1H), 7.35 (dd, J = 8.8, 2.4 Hz, 1H), 2.16 (s, 3H)
MS(M+1):476. Light yellow solid.
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(S)-N-(6-(2-(hydroxymethyl)pyrrolidin-1-yl)-1-(p-tolyl)-1H-pyrazolo[3,4-d]pyr
imidin-4-yl)-5-nitrothiophene-2-carboxamide

oooooo

-
" 5
Z S,
'H NMR (400MHz, DMSO-de): & 11.46 (br. s., 1H), 8.26 (br. s., 1H), 8.19-8.24 (m, 2H),
8.08-8.15 (m, J = 8.3 Hz, 2H), 7.24-7.38 (m, J = 8.3 Hz, 2H), 4.73 (br. s., 1H), 4.25 (br

. s, 1H), 3.49-3.74 (m, 4H), 2.32-2.43 (m, 3H), 1.93-2.13 (m, 3H), 1.91 (br. s., 1H). MS
(M+1): 480. Yellow solid.
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N-(6-(4-fluorophenyl)-1-(p-tolyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitroth
iophene-2-carboxamide

ocooooo

N-N
\
N o]

>y
| -
F

'H NMR (400MHz, DMSO-d¢): & 12.03 (br. s., 1H), 8.51-8.66 (m, 3H), 8.36 (d, J = 4.4
Hz, 1H), 8.26 (d, J = 4.4 Hz, 1H), 8.06-8.19 (m, 2H), 7.35-7.52 (m, 4H), 2.41 (s, 3H).
MS(M+1):475. Yellow solid.

oooooo

oooooo

00000000000 oODoD0oo0ooooDO0oo0Do0oooODoOD0DOoooODoDoDooooDoooooao
0000000000000 o0oooD0o0o0ooDo0Do0ooooDoDoooooDoogoao
N-(6-(6-fluoropyridin-3-yl)-1-(p-tolyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-ni
trothiophene-2-carboxamide

oooooo

N-N
A\
L8
Z S
F N

'H NMR (400MHz, DMSO-de): & 12.11 (br. s., 1H), 9.30 (d, J = 2.4 Hz, 1H), 8.94 (td, J
= 8.3, 2.4 Hz, 1H), 8.63 (s, 1H), 8.31 (d, J = 4.4 Hz, 1H), 8.25 (d, J = 4.4 Hz, 1H), 8
.10-8.20 (m, 2H), 7.39-7.49 (m, 3H), 2.41 (s, 3H). MS(M+1):476. Light khaki solid.

goooogad
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N-(6-(6-methoxypyridin-3-yl)-1-(p-tolyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-
nitrothiophene-2-carboxamide
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oooooan

N-N
A\
L]
MeO N

'H NMR (400MHz, DMSO-de): & 11.97 (br. s., 1H), 9.27 (d, J = 2.4 Hz, 1H), 8.67 (dd,
J = 8.6, 2.2 Hz, 1H), 8.57 (s, 1H), 8.35 (d, J = 4.4 Hz, 1H), 8.25 (d, J = 4.9 Hz, 1H),
8.09-8.18 (m, J = 8.8 Hz, 2H), 7.38-7.47 (m, J = 8.3 Hz, 2H), 7.01 (d, J = 8.3 Hz, 1H),
3.96 (s, 3H), 2.40 (s, 3H). MS(M+1):488. Yellow solid.
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N-(6-(4-chlorophenyl)-1-(p-tolyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitroth
iophene-2-carboxamide

oooooo

N-N
\

ol
Cl

'H NMR (400MHz, DMSO-dg): 8 12.05 (br. s., 1H), 8.61 (s, 1H), 8.49-8.57 (m, 2H), 8.34
(d, J = 4.4 Hz, 1H), 8.26 (d, J = 4.4 Hz, 1H), 8.08-8.16 (m, 2H), 7.63-7.71 (m, 2H), 7.
45 (d, J = 7.8 Hz, 2H), 2.42 (s, 3H). MS(M+1):491. Silver solid.

goooogad

goooogad
ocoooooooO0oooooDU0ooooDOO0oU0oOoooODODU0oOooDoODoDoOooooDoooooOo
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5-nitro-N-(1-(p-tolyl)-6-(4-(trifluoromethyl)phenyl)-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)thiophene-2-carboxamide

goooogao

o
(1
FiC

'"H NMR (400MHz, DMSO-ds): & 12.10 (br. s., 1H), 8.70 (d, J = 8.3 Hz, 2H), 8.63 (s, |
H), 8.37 (d, J = 4.4 Hz, 1H), 8.26 (d, J] = 4.4 Hz, 1H), 8.08-8.17 (m, 2H), 7.91-7.99 (m,
J = 8.3 Hz, 2H), 7.44 (d, J = 8.3 Hz, 2H), 2.42 (s, 3H). MS(M+1):525. Silver solid.
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N-(6-(benzo[d][1,3]dioxol-5-yl)-1-(p-tolyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
5-nitrothiophene-2-carboxamide

oooooo

N-N
\
N (o]

<:©ﬁ&f*@

'"H NMR (400MHz, DMSO-ds): & 11.84 (br. s., 1H), 8.54 (s, 1H), 8.34 (d, J = 4.4 Hz, 1
H), 8.24 (d, J = 4.4 Hz, 1H), 8.06-8.16 (m, 3H), 7.96 (d, J = 1.5 Hz, 1H), 7.42 (d, J =
8.3 Hz, 2H), 7.09 (d, J = 8.3 Hz, 1H), 6.14 (s, 2H), 2.40 (s, 3H). MS(M+1):501. Yellow

solid.
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ooogoooooooooao
N-(6-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)-1-(p-tolyl)-1H-pyrazolo[3,4-d]pyri
midin-4-yl)-5-nitrothiophene-2-carboxamide

oooood

N-N
A\
Y 8
0 ~ S
0
'H NMR (400MHz, DMSO-d¢): & 11.91 (br. s., 1H), 8.55 (s, 1H), 8.35 (d, J = 4.4 Hz, 1
H), 8.25 (d, J = 4.4 Hz, 1H), 8.06-8.15 (m, J = 8.3 Hz, 2H), 7.98-8.06 (m, 2H), 7.40-7.4

9 (m, J = 8.3 Hz, 2H), 7.03 (d, J = 8.3 Hz, 1H), 4.24-4.39 (m, 4H), 2.40 (s, 3H).MS(M
+1): 515. Khaki solid.
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N-(6-(2,4-difluorophenyl)-1-(p-tolyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitr
othiophene-2-carboxamide
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'H NMR (400MHz, DMSO-d¢): & 12.14 (br. s., 1H), 8.61 (s, 1H), 8.34 (d, J = 4.4 Hz, 1
H), 8.29 (td, J = 8.8, 6.8 Hz, 1H), 8.23 (d, J = 4.4 Hz, 1H), 8.06-8.17 (m, 2H), 7.44 (d
dd, J = 11.4, 9.2, 2.4 Hz, 1H), 7.35-7.41 (m, J = 8.3 Hz, 2H), 7.22-7.34 (m, 1H), 2.38 (
s, 4H). MS(M+1):493. Light yellow solid.
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N-(6-(6-(2-methoxyethoxy)pyridin-3-yl)-1-(p-tolyl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide

oooooo

N

\
e ee
(o] = S

O N

'H NMR (400MHz, DMSO-de): 811.91 (br. s., 1H), 9.23 (d, J = 2.4 Hz, 1H), 8.64 (dd, J
= 8.8, 2.4 Hz, 1H), 8.55 (s, 1H), 8.33 (d, J = 4.9 Hz, 1H), 8.23 (d, ] = 4.4 Hz, 1H), 8.
04- 8.15 (m, J = 8.3 Hz, 2H), 7.36-7.46 (m, J = 8.8 Hz, 2H), 7.00 (d, J = 8.3 Hz, 1H),
4.33- 4.55 (m, 2H), 3.63-3.77 (m, 2H), 3.32 (s, 3H), 2.39 (s, 3H). MS(M+1): 532. Khaki

solid.
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N-(6-(6-(2-ethoxyethoxy)pyridin-3-yl)-1-(p-tolyl)-1H-pyrazolo[3,4-d]pyrimidin
-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-de): & 11.89 (br. s., 1H), 9.22 (d, J = 2.4 Hz, 1H), 8.63 (dd,
J = 8.6, 2.2 Hz, 1H), 8.54 (s, 1H), 8.34 (d, J = 4.4 Hz, 1H), 8.23 (d, J = 4.4 Hz, 1H),
8.05- 8.13 (m, J = 8.3 Hz, 2H), 7.36-7.47 (m, J = 8.3 Hz, 2H), 7.00 (d, J = 8.8 Hz, 1H
), 4.46 (dd, J = 5.6, 4.2 Hz, 2H), 3.70-3.78 (m, 2H), 3.51 (q, J = 6.8 Hz, 2H), 2.39 (s,
3H), 1.14 (t, J = 6.8 Hz, 3H). MS(M+1): 546. Yellow solid.
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N-(6-(6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl)-1-(p-tolyl)-1H-pyrazolo[3,4-d
lpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide

ooooon
o N-N
s
o P s
0 N
'H NMR (400MHz, DMSO-d¢):4 11.87 (br. s., 1H), 9.21 (d, J = 2.0 Hz, 1H), 8.62 (dd, J
= 8.8, 2.4 Hz, 1H), 8.53 (s, 1H), 8.33 (d, J = 4.4 Hz, 1H), 8.22 (d, J = 4.4 Hz, 1H), 8.
03-8.15 (m, 2H), 7.36-7.44 (m, J = 8.3 Hz, 2H), 6.98 (d, J = 9.3 Hz, 1H), 4.46 (dd, J =
5.4, 3.9 Hz, 2H), 3.78 (dd, J = 5.4, 3.9 Hz, 2H), 3.58-3.64 (m, 2H), 3.47-3.55 (m, 2H),
3.44 (q, J = 6.8 Hz, 2H), 2.38 (s, 3H), 1.10 (t, J = 6.8 Hz, 3H). MS(M+1):590. Yellow
solid.
oooooon
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N-(6-(cyclohexylamino)-1-(4-methoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-y
1)-5-nitrothiophene-2-carboxamide
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'"H NMR (400MHz, DMSO-ds): & 11.68 (br., 1H), 8.12-8.29 (m, 2H), 8.05 (d, J = 8.3 Hz,
3H), 7.29 (br., 1H), 7.08 (d, J = 8.8 Hz, 2H), 3.82 (s, 4H), 1.93 (d, J = 18.6 Hz, 2H),
1.68- 1.83 (m, 2H), 1.62 (d, J = 11.7 Hz, 1H), 1.34 (br. s., 4H), 1.23 (br. s., 1H). MS(
M+1):494. Yellow solid.
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N-(6-(cyclohexyloxy)-1-(4-methoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
5-nitrothiophene-2-carboxamide

ogooooano
—0,
N-N
\
QLY 8
= S
ONH \/NOZ

'H NMR (400MHz, DMSO-de): & 12.08 (br. s., 1H), 8.48 (s, 1H), 8.32 (d, J = 4.4 Hz, 1

H), 8.23 (d, J = 4.4 Hz, 1H), 7.98-8.07 (m, J = 9.3 Hz, 2H), 7.09-7.18 (m, J = 9.3 Hz,

2H), 5.02-5.15 (m, 1H), 3.83 (s, 3H), 2.00 (d, J = 3.9 Hz, 2H), 1.75 (d, J = 5.9 Hz, 2H)
, 1.50- 1.67 (m, 3H), 1.34-1.50 (m, 3H). MS(M+1):495. Yellow solid.

oooooo

gooooon
gogoooobooboobobtoodouoooobobobbtodooo bbb bbb ooobooD
doooooboooooodoooooboobboo0ooo oo boODbbuooooooboao
agad
N-(1-(4-methoxyphenyl)-6-(6-methylpyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidi
n-4-yl)-5-nitrothiophene-2-carboxamide

goooogao

—0,

3

|

= S
S

(" QKU—NO:
N

'H NMR (400MHz, DMSO-d¢): & 11.91 (s, 1H), 9.47 (d, J = 2.4 Hz, 1H), 8.59 (dd, J = 8
1, 2.2 Hz, 1H), 8.52 (s, 1H), 8.34 (d, J = 4.4 Hz, 1H), 8.21 (d, J = 4.4 Hz, 1H), 8.09 (d
,J =93 Hz, 2H), 7.42 (d, J = 8.3 Hz, 1H), 7.15 (d, J = 8.8 Hz, 2H), 3.84 (s, 3H), 2.55
(s, 3H). MS(M+1):488. Orange solid.
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N-(6-(4-fluorophenyl)-1-(4-methoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)
-5-nitrothiophene-2-carboxamide

ocooooo

—0,

N-N
\
N o

>4
| o
F

'H NMR (400MHz, DMSO-d¢): & 12.04 (br. s., 1H), 8.54-8.62 (m, 3H), 8.36 (d, J = 44 H
z, 1H), 8.26 (d, J = 4.4 Hz, 1H), 8.09-8.17 (m, 2H), 7.37-7.47 (m, 2H), 7.17-7.24 (m, 2H)
, 3.86 (s, 3H). MS(M+1):491. Yellow solid.
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N-(6-(6-fluoropyridin-3-yl)-1-(4-methoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin
-4-yl)-5-nitrothiophene-2-carboxamide

oooooo

)

Q

N
\
N (o]
N
F N

'H NMR (400MHz, DMSO-de): & 12.06 (br. s., 1H), 9.30 (d, J = 2.0 Hz, 1H), 8.93 (td, J
= 8.2, 2.2 Hz, 1H), 8.63 (s, 1H), 8.37 (d, J = 4.4 Hz, 1H), 8.26 (d, J] = 4.4 Hz, 1H), 8.0
9-8.18 (m, J = 9.3 Hz, 2H), 7.42 (dd, J = 8.8, 2.4 Hz, 1H), 7.15-7.24 (m, J = 9.3 Hz, 2H
), 3.86 (s, 3H). MS(M+1):492. Yellow solid.
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N-(6-(4-chlorophenyl)-1-(4-methoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl
)-5-nitrothiophene-2-carboxamide
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N-N
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'"H NMR (400MHz, DMSO-d¢): & 11.98 (br. s., 1H), 8.56 (s, 1H), 8.46-8.52 (m, ] = 8.3 H
z, 2H), 8.37 (d, J = 4.4 Hz, 1H), 8.24 (d, J = 4.4 Hz, 1H), 8.06-8.12 (m, J = 8.8 Hz, 2H
), 7.63 (d, J = 8.3 Hz, 2H), 7.17 (d, J = 9.3 Hz, 2H), 3.85 (s, 3H). MS(M+1) : 507. Yell

ow solid.
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N-(6-(6-chloropyridin-3-yl)-1-(4-methoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin
-4-yl)-5-nitrothiophene-2-carboxamide

oooooo

MeO,

NN
£
= S
Cl N

'H NMR (400MHz, DMSO-de): & 12.07 (br. s., 1H), 9.44 (d, J = 2.4 Hz, 1H), 8.79 (dd, J
= 8.3, 2.4 Hz, 1H), 8.63 (s, 1H), 8.38 (d, J = 4.4 Hz, 1H), 8.08-8.17 (m, 2H), 7.76 (d, J
= 8.8 Hz, 1H), 7.15-7.23 (m, 2H), 3.79-3.90 (m, 3H). MS(M+1):508. Black solid.

oooooo

gooooon
gogoooobooboobobtoodouoooobobobbtodooo bbb bbb ooobooD
doooooboooooodoooooboobboo0ooo oo boODbbuooooooboao
gooogd
N-(6-(4-chloro-2-fluorophenyl)-1-(4-methoxyphenyl)-1H-pyrazolo[3,4-d]pyrim
idin-4-yl)-5-nitrothiophene-2-carboxamide

goooogao

—0,

.
F N'/\Y 0
Cl

'H NMR (400MHz, DMSO-d¢): & 12.12 (br. s., 1H), 8.59 (s, 1H), 8.35 (d, J = 4.4 Hz, 1H
), 8.19-8.27 (m, 2H), 8.11 (d, J = 8.8 Hz, 2H), 7.62 (dd, J = 10.8, 2.0 Hz, 1H), 7.49 (dd,
J =83, 2.0 Hz, 1H), 7.13 (d, J = 9.3 Hz, 2H), 3.83 (s, 3H). MS(M+1):525. Yellow solid
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N-(6-(3,4-difluorophenyl)-1-(4-methoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-
4-yl)-5-nitrothiophene-2-carboxamide

oooooo

—0

N-N
\)
O 8

F P s
F
'"H NMR (400MHz, DMSO-ds): & 11.89 (br. s., 1H), 8.56 (s, 1H), 8.28-8.41 (m, 3H), 8.24
(d, J = 4.4 Hz, 1H), 8.04-8.11 (m, 2H), 7.62 (dt, J = 10.3, 8.6 Hz, 1H), 7.11-7.21 (m, 2H
), 3.85 (s, 3H). MS(M+1):509. Orange solid.
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gooooon
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doooooboooooodoooooboobboo0ooo oo boODbbuooooooboao
goooooooooo
N-(6-(benzo[d][1,3]dioxol-5-yl)-1-(4-methoxyphenyl)-1H-pyrazolo[3,4-d]pyrim
idin-4-yl)-5-nitrothiophene-2-carboxamide

goooogad

—0

X3
SORR RV

'"H NMR (400MHz, DMSO-d¢): & 11.87 (s, 1H), 8.56 (s, 1H), 8.37 (d, J = 4.4 Hz, 1H), 8.
26 (d, J] = 4.4 Hz, 1H), 8.08-8.18 (m, 3H), 7.98 (d, J = 1.5 Hz, 1H), 7.19 (d, J = 9.3 Hz
, 2H), 7.11 (d, J = 8.3 Hz, 1H), 6.15 (s, 2H), 3.86 (s, 3H). MS(M+1):517. Orange solid.

ocoo0o0o0o
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N-(1-(4-methoxyphenyl)-6-(6-propoxypyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide
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'"H NMR (400MHz, DMSO-d¢): & 11.90 (br. s., 1H), 9.23 (d, J = 2.0 Hz, 1H), 8.64 (dd, J
= 8.8, 2.4 Hz, 1H), 8.54 (s, 1H), 8.35 (d, J = 4.4 Hz, 1H), 8.24 (d, J = 4.4 Hz, 1H), 8.0
9-8.15 (m, 2H), 7.13-7.21 (m, 2H), 6.96 (d, J = 8.8 Hz, 1H), 4.30 (t, J = 6.6 Hz, 2H), 3.
85 (s, 3H), 1.77 (sxt, J = 7.1 Hz, 2H), 0.99 (t, J = 7.6 Hz, 3H). MS(M+1):532. Orange so
lid.
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N-(6-(6-(2-methoxyethoxy)pyridin-3-yl)-1-(4-methoxyphenyl)-1H-pyrazolo[3,4
-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide

oooooo
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N-N
\

(o] Pz
O N

'H NMR (400MHz, DMSO-ds): & 11.90 (br. s., 1H), 9.23 (d, J = 2.0 Hz, 1H), 8.65 (dd, J
= 8.8, 2.4 Hz, 1H), 8.54 (s, 1H), 8.35 (d, J = 4.4 Hz, 1H), 8.24 (d, J = 4.4 Hz, 1H), 8.0
8-8.15 (m, 2H), 7.13-7.20 (m, 2H), 7.00 (d, J = 8.8 Hz, 1H), 4.42-4.52 (m, 2H), 3.85 (s,
3H), 3.66-3.72 (m, 2H). MS(M+1):548. Orange solid.
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N-(6-(6-(2-ethoxyethoxy)pyridin-3-yl)-1-(4-methoxyphenyl)-1H-pyrazolo[3,4-d
lpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-ds): & 11.85 (br. s., 1H), 9.21 (d, J = 2.0 Hz, 1H), 8.62 (dd, J
= 8.6, 2.2 Hz, 1H), 8.51 (s, 1H), 8.33 (d, J = 4.4 Hz, 1H), 8.22 (d, J = 4.4 Hz, 1H), 8.0
5-8.14 (m, 2H), 7.10-7.19 (m, 2H), 6.98 (d, J = 8.8 Hz, 1H), 4.45 (dd, J = 5.4, 3.9 Hz, 2
H), 3.84 (s, 3H), 3.73 (dd, J = 5.4, 3.9 Hz, 2H), 3.51 (q, J = 6.8 Hz, 2H), 1.09- 1.17 (m,
3H). MS(M+1):562. Yellow solid.
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N-(6-(6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl)-1-(4-methoxyphenyl)-1H-pyr
azolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide

oooooo
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0 N
'H NMR (400MHz, DMSO-ds): & 11.79 (br. s., 1H), 9.17 (d, J = 2.0 Hz, 1H), 8.59 (dd, J
= 8.8, 2.4 Hz, 1H), 8.48 (s, 1H), 8.31 (d, J = 4.4 Hz, 1H), 8.20 (d, J = 4.4 Hz, 1H), 8.0
4-8.11 (m, J = 8.8 Hz, 2H), 7.09-7.16 (m, J = 9.3 Hz, 2H), 6.95 (d, J = 8.3 Hz, 1H), 4.4

4 (dd, J = 5.6, 4.2 Hz, 2H), 3.83 (s, 3H), 3.75-3.80 (m, 2H), 3.57-3.62 (m, 2H), 3.48-3.53
(m, 2H), 3.43 (q, J = 6.8 Hz, 2H), 1.10 (t, J = 7.1 Hz, 3H). MS(M+1):606. Yellow solid.
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N-(6-(4,4-dimethylcyclohex-1-en-1-yl)-1-(4-methoxyphenyl)-1H-pyrazolo[3,4-
dlpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-ds):6 11.78 (br. s., 1H), 8.49 (s, 1H), 8.32 (br. s., 1H), 8.22 (d,

J = 4.4 Hz, 1H), 8.02-8.18 (m, J = 8.8 Hz, 2H), 7.37 (br. s., 1H), 7.07-7.21 (m, 2H), 3.8

3 (s, 3H), 2.63 (br. s., 2H), 2.02-2.19 (m, 2H), 1.52 (t, J = 6.4 Hz, 2H), 0.96 (s, 6H). M
S(M+1): 505. Yellow solid.
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N-(6-(4,4-dimethylcyclohexyl)-1-(4-methoxyphenyl)-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)-5-nitrothiophene-2-carboxamide

oooooo
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'"H NMR (400MHz, DMSO-de):5 12.07 (br. s., 1H), 8.52 (s, 1H), 8.28 (br. s., 1H), 8.21 (d,

J = 4.4 Hz, 1H), 7.96-8.11 (m, J = 8.8 Hz, 2H), 7.06-7.20 (m, 2H), 3.84 (s, 3H), 2.76-2.

85 (m, 1H), 1.77-1.94 (m, 4H), 1.50 (d, J = 12.7 Hz, 2H), 1.34 (td, J = 12.6, 5.1 Hz, 2H
), 0.97 (d, J = 3.4 Hz, 6H). MS(M+1): 507. Yellow solid.
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(S)-N-(1-(3-chlorophenyl)-6-(2-(hydroxymethyl)pyrrolidin-1-yl)-1H-pyrazolo[3
y4-d]lpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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Cl

&

¥ 8

Z S

NN u)‘\Uuo,
'H NMR (400MHz, DMSO-ds): & 11.53 (br. s., 1H), 8.44 (br. s., 1H), 8.25-8.36 (m, 3H),
8.18-8.25 (m, 1H), 7.56 (t, J = 8.3 Hz, 1H), 7.30-7.38 (m, 1H), 4.73 (br. s., 1H), 4.26 (br.
s., 1H), 3.66 (br. s., 4H), 2.06 (d, J = 13.2 Hz, 3H), 1.92 (d, J = 6.8 Hz, 1H).
MS(M+1):500. Orange solid.
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methyl (1-(3-chlorophenyl)-4-(5-nitrothiophene-2-carboxamido)-1H-pyrazolo]
3,4-d] pyrimidin-6-yl)-L-prolinate

oooooo

CI/< zn—rt
EN N HJKC/)'NOz

'H NMR (400MHz, DMSO-de): & 11.66 (br. s., 1H), 8.24-8.35 (m, 3H), 8.16-8.24 (m, 2H),
7.53 (t, J = 8.1 Hz, 1H), 7.36 (d, J = 7.8 Hz, 1H), 4.57-4.64 (m, 1H), 3.71-3.88 (m, 2H),
3.57-3.71 (m, 3H), 2.41 (dt, J = 8.2, 4.0 Hz, 1H), 1.93-2.15 (m, 3H).

MS(M+1): 528. Yellow solid.
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N-(1-(3-chlorophenyl)-6-(thiophen-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-
nitrothiophene-2-carboxamide

ocooooo

cl
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'"H NMR (400MHz, DMSO-ds): & 12.10 (s, 1H), 8.63 (s, 1H), 8.53 (dd, J = 2.9, 1.0 Hz, 1
H), 8.37-8.43 (m, 3H), 8.27 (d, J = 4.4 Hz, 1H), 7.91-7.97 (m, 1H), 7.73-7.78 (m, 1H), 7.
68 (t, J = 8.1 Hz, 1H), 7.49 (dd, J = 7.8, 2.4 Hz, 1H). MS(M+1): 483. Pale green solid.
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N-(1-(3-chlorophenyl)-6-(3-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide

oooooao

Cl
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\
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'"H NMR (400MHz, DMSO-ds): & 12.06 (br. s., 1H), 8.67 (s, 1H), 8.39 (t, J = 2.0 Hz, 1H)
, 8.33-8.38 (m, 3H), 8.22-8.28 (m, 2H), 7.62-7.72 (m, 2H), 7.48-7.52 (m, 1H), 7.45 (td, J
= 8.6, 2.4 Hz, 1H). MS(M+1): 495. Yellow solid.
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N-(1-(3-chlorophenyl)-6-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide
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\

Y 3
Z S,
F

'"H NMR (400MHz, DMSO-d¢): & 12.01 (br. s., 1H), 8.60 (s, 1H), 8.48-8.57 (m, 2H), 8.30-
8.37 (m, 3H), 8.24 (d, J = 4.4 Hz, 1H), 7.60-7.68 (m, 1H), 7.44-7.49 (m, 1H), 7.37-7.44 (
m, 2H). MS(M+1): 495. Yellow solid.
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N-(1-(3-chlorophenyl)-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4
-yl)-5-nitrothiophene-2-carboxamide

Ooooooano
Cl
N-N
\)
Y3
AN e
F°" N

'"H NMR (400MHz, DMSO-d¢): & 12.06 (br. s., 1H), 9.27 (d, J = 2.4 Hz, 1H), 8.89 (td, J
8.1, 2.4 Hz, 1H), 8.64 (s, 1H), 8.28-8.40 (m, 3H), 8.25 (d, J = 4.4 Hz, 1H), 7.66 (t, J
8.1 Hz, 1H), 7.45-7.49 (m, 1H), 7.43 (dd, J = 8.6, 2.7 Hz, 1H). MS(M+1): 496. Pale ye

]

llow solid.
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N-(1,6-bis(3-chlorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophen
e-2-carboxamide

ocooooo
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\
6
cl > s
N uwuoz

'"H NMR (400MHz, DMSO-d¢): & 12.07 (br. s., 1H), 8.67 (s, 1H), 8.51-8.55 (m, 1H), 8.45
(dt, J = 7.0, 1.9 Hz, 1H), 8.39 (t, J = 2.2 Hz, 1H), 8.37 (d, J = 4.4 Hz, 1H), 8.32 (ddd,

J = 83,20, 1.0 Hz, 1H), 8.26 (d, J = 4.4 Hz, 1H), 7.61-7.71 (m, 3H), 7.47-7.52 (m, 1H)
. MS(M+1): 511. Pale yellow solid.
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N-(1-(3-chlorophenyl)-6-(4-chlorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
5-nitrothiophene-2-carboxamide

ocooooo
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Cl

'H NMR (400MHz, DMSO-de): & 12.02 (br. s., 1H), 8.62 (s, 1H), 8.44-8.54 (m, 2H), 8.37

(d, J = 4.4 Hz, 1H), 8.29-8.35 (m, 2H), 8.25 (d, J = 4.4 Hz, 1H), 7.60-7.71 (m, 3H), 7.43
-7.50 (m, 1H). MS(M+1): 511. Pale yellow solid.
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N-(6-(benzo[d][1,3]dioxol-5-yl)-1-(3-chlorophenyl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide
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'"H NMR (400MHz, DMSO-d¢): & 11.93 (br. s., 1H), 8.59 (s, 1H), 8.39 (t, J = 2.0 Hz, 1H)
, 8.29-8.35 (m, 2H), 8.25 (d, J = 4.4 Hz, 1H), 8.13 (dd, J = 8.3, 1.5 Hz, 1H), 7.96 (d, J
= 1.5 Hz, 1H), 7.66 (t, J = 8.3 Hz, 1H), 7.41-7.50 (m, 1H), 7.12 (d, J = 8.3 Hz, 1H), 6.1
5 (s, 2H). MS(M+1):521. Orange solid.
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N-(1-(3-chlorophenyl)-6-(3-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyri
midin-4-yl)-5-nitrothiophene-2-carboxamide

oooooo
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Y g
F4CO P
'H NMR (400MHz, DMSO-ds): & 12.02 (s, 1H), 8.64 (s, 1H), 8.51 (dt, J = 7.8, 1.2 Hz, 1
H), 8.38-8.45 (m, 2H), 8.36 (d, J = 4.4 Hz, 1H), 8.17-8.31 (m, 2H), 7.74 (t, J = 8.1 Hz,
1H), 7.65 (t, J = 8.1 Hz, 1H), 7.55-7.62 (m, 1H), 7.40-7.52 (m, 1H). MS(M+1): 561. Yello

w solid.
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N-(1-(3-chlorophenyl)-6-(2-fluoro-4-(trifluoromethyl)phenyl)-1H-pyrazolo[3,4
-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide

goooogao
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F3C

'H NMR (400MHz, DMSO-d¢): & 12.27 (br. s., 1H), 8.69 (s, 1H), 8.43-8.50 (m, 2H), 8.36
(d, J = 4.4 Hz, 1H), 8.29 (dd, J = 8.3, 1.5 Hz, 1H), 8.24 (d, J = 4.4 Hz, 1H), 7.92 (d, J
= 10.8 Hz, 1H), 7.82 (d, J = 8.3 Hz, 1H), 7.63 (t, J = 8.1 Hz, 1H), 7.44-7.49 (m, 1H). M
S(M+1):563. Ashy solid.
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N-(6-(2,4-bis(trifluoromethyl)phenyl)-1-(3-chlorophenyl)-1H-pyrazolo[3,4-d]p
yrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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3

'H NMR (400MHz, DMSO-de): & 12.43 (s, 1H), 8.77 (s, 1H), 8.32-8.40 (m, 2H), 8.27-8.32
(m, 2H), 8.23 (d, J = 4.4 Hz, 1H), 8.14-8.22 (m, 2H), 7.58-7.64 (m, 1H), 7.42-7.51 (m, 1
H). MS(M+1): 613. White solid.
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N-(1-(3-chlorophenyl)-6-(6-(2-methoxyethoxy)pyridin-3-yl)-1H-pyrazolo[3,4-d
lpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-d¢): & 11.88 (br. s., 1H), 9.18 (d, J = 2.0 Hz, 1H), 8.60 (dd, J
= 8.8, 2.4 Hz, 1H), 8.56 (s, 1H), 8.26-8.38 (m, 3H), 8.23 (d, J = 4.4 Hz, 1H), 7.63 (t, J

8.3 Hz, 1H), 7.38-7.47 (m, 1H), 6.99 (d, J = 8.8 Hz, 1H), 4.43-4.53 (m, 2H), 3.65-3.78
(m, 2H), 3.34 (s, 3H). MS(M+1): 552. Light yellow solid.
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N-(1-(3-chlorophenyl)-6-(6-(2-ethoxyethoxy)pyridin-3-yl)-1H-pyrazolo[3,4-d]
pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'"H NMR (400MHz, DMSO-d¢): & 11.91 (br. s., 1H), 9.19 (d, J = 2.4 Hz, 1H), 8.61 (dd, J
= 8.8, 2.4 Hz, 1H), 8.56 (s, 1H), 8.28 - 8.37 (m, 3H), 8.23 (d, J = 4.4 Hz, 1H), 7.63 (t,
J = 8.3 Hz, 1H), 7.41-7.49 (m, 1H), 7.00 (d, J = 8.8 Hz, 1H), 4.46 (dd, J = 5.6, 4.2 Hz,

2H), 3.70-3.79 (m, 2H), 3.52 (q, J = 6.8 Hz, 2H), 1.14 (t, J = 7.1 Hz, 3H). MS(M+1): 56
6.

N
\

Light yellow solid.
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N-(1-(3-chlorophenyl)-6-(6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl)-1H-pyraz
olo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide

oooooo

'H NMR (400MHz, DMSO-ds): & 11.80 (br. s., 1H), 9.12 (d, J = 2.4 Hz, 1H), 8.40- 8.59
(m, 2H), 8.13-8.40 (m, 4H), 7.51-7.69 (m, 1H), 7.33-7.49 (m, 1H), 6.95 (d, J = 8.8 Hz, 1
H), 4.38- 4.50 (m, 2H), 3.74-3.83 (m, 2H), 3.57-3.63 (m, 2H), 3.48-3.54 (m, 2H), 3.44 (q,
J = 6.8 Hz, 2H), 1.10 (t, J = 7.1 Hz, 3H). MS(M+1): 610. Brown solid.
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N-(1-(4-chlorophenyl)-6-(3-methyl-1H-pyrazol-1-yl)-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)-5-nitrothiophene-2-carboxamide
oooooo

Cl
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N-N
\
N o

XX

'H NMR (400MHz, DMSO-ds): & 12.34 (br. s., 1H), 8.56-8.73 (m, 2H), 8.20-8.41 (m, 4H),
7.65-7.73 (m, 2H), 6.44-6.52 (m, 1H), 2.32-2.36 (m, 3H). MS(M+1): 481. Yellow solid.
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N-(1-(4-chlorophenyl)-6-(piperidin-1-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-
nitrothiophene-2-carboxamide

ocooooo

Cl

N
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'"H NMR (400MHz, DMSO-d¢): & 11.49 (br. s., 1H), 8.27-8.34 (m, 2H), 8.19-8.27 (m, 3H),
7.58-7.65 (m, 2H), 3.89 (d, J = 5.4 Hz, 4H), 1.64-1.72 (m, 2H), 1.53-1.64 (m, 4H). MS(M
+1): 484. Orange solid.
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N-(1-(4-chlorophenyl)-6-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide
ocooooo

Cl

ON-N\

'H NMR (400MHz, DMSO-de): & 8.64 (s, 1H), 8.54-8.63 (m, 2H), 8.29-8.41 (m, 3H), 8.26
(d, J = 4.4 Hz, 1H), 7.71 (d, ] = 8.8 Hz, 2H), 7.43 (t, J = 8.8 Hz, 2H). MS(M+1): 495.

Yellow orange solid.
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N-(1,6-bis(4-chlorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophen
e-2-carboxamide
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'H NMR (400MHz, DMSO-d¢): & 12.14 (br. s., 1H), 8.65 (s, 1H), 8.55 (d, J = 8.3 Hz, 2H
), 8.34 (d, J = 8.8 Hz, 3H), 8.25 (d, J = 4.4 Hz, 1H), 7.71 (d, J = 8.8 Hz, 2H), 7.66 (d,
J = 8.3 Hz, 2H), MS(M+1): 511., Khaki solid.
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N-(6-(benzo[d][1,3]dioxol-5-yl)-1-(4-chlorophenyl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide

oooooo

Cl

Q

'H NMR (400MHz, DMSO-d¢): & 11.94 (br. s., 1H), 8.62 (s, 1H), 8.33-8.38 (m, 3H), 8.23
(d, J = 4.4 Hz, 1H), 8.18 (dd, J = 8.3, 2.0 Hz, 1H), 8.02 (d, J = 2.0 Hz, 1H), 7.65-7.75
(m, 2H), 7.09 (d, J = 8.3 Hz, 1H), 6.15 (s, 2H). MS(M+1):521. Light orange solid.
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N-(1-(4-chlorophenyl)-6-(6-(2-methoxyethoxy)pyridin-3-yl)-1H-pyrazolo[3,4-d
Ipyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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N
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'"H NMR (400MHz, DMSO-d¢): & 11.97 (br. s., 1H), 9.27 (d, J = 2.0 Hz, 1H), 8.69 (dd, J
= 8.8, 2.4 Hz, 1H), 8.60 (s, 1H), 8.29-8.39 (m, 3H), 8.25 (d, J = 4.4 Hz, 1H), 7.66- 7.75
(m, 2H), 7.01 (d, J = 8.3 Hz, 1H), 4.48 (dd, J = 5.6, 3.7 Hz, 2H), 3.66-3.77 (m, 2H), 3.3
2 (s, 3H). MS(M+1):552. Khaki solid.
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N-(1-(4-chlorophenyl)-6-(6-(2-ethoxyethoxy)pyridin-3-yl)-1H-pyrazolo[3,4-d]
pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-de): & 11.92 (br. s., 1H), 9.23 (d, J = 2.4 Hz, 1H), 8.65 (dd, J
= 8.8, 2.4 Hz, 1H), 8.57 (s, 1H), 8.28-8.37 (m, 3H), 8.24 (d, J = 4.4 Hz, 1H), 7.61-7.72 (
m, 2H), 6.99 (d, ] = 8.8 Hz, 1H), 4.37-4.50 (m, 2H), 3.69-3.80 (m, 2H), 3.52 (q, J = 7.2
Hz, 2H), 1.08-1.19 (m, 3H). MS(M+1): 566. Khaki solid.

ocoo0ooo

ocoooooao
cooooooobOoOooooboooooobboooooOobOooobobooooboboooobooDo
gcopooooooOoooooOoooooDOooooobDOoooooDoooooDoooobooOo
ocooooooOoOoooboboOoooooo
N-(1-(4-chlorophenyl)-6-(6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl)-1H-pyraz
olo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide

ocooooo

Cl
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e
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'H NMR (400MHz, DMSO-ds):5 11.91 (br. s., 1H), 9.23 (d, J = 2.0 Hz, 1H), 8.64 (dd, J
= 8.3, 2.4 Hz, 1H), 8.56 (s, 1H), 8.26-8.39 (m, 3H), 8.23 (d, J = 4.4 Hz, 1H), 7.60 -7.71
(m, 2H), 6.98 (d, J = 8.3 Hz, 1H), 4.42-4.52 (m, 2H), 3.74-3.84 (m, 2H), 3.58 -3.66 (m, 2
H), 3.49-3.55 (m, 2H), 3.44 (q, J = 6.8 Hz, 2H), 1.07-1.13 (m, 3H). MS (M+1):610. Brow

n solid.
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N-(6-(6-fluoropyridin-3-yl)-1-(4-(trifluoromethyl)phenyl)-1H-pyrazolo[3,4-d]p
yrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'"H NMR (400MHz, DMSO-d¢):8 12.08 (s, 1H), 9.38 (s, 1H), 8.94-9.07 (m, 1H), 8.73 (s, 1
H), 8.57-8.66 (m, J = 8.3 Hz, 2H), 8.40 (d, J = 4.4 Hz, 1H), 8.20-8.17 (d, J = 4.4 Hz, 1
H), 7.88-7.99 (m, J = 8.3 Hz, 2H), 7.33 (d, J = 7.3 Hz, 1H). MS(M+1):530.

White brown solid.
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N-(6-(4-chlorophenyl)-1-(4-(trifluoromethyl)phenyl)-1H-pyrazolo[3,4-d]pyrim
idin-4-yl)-5-nitrothiophene-2-carboxamide

oooooo

F3C

N-N
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'H NMR (400MHz, DMSO-de): & 12.12 (br. s., 1H), 8.70 (s, 2H), 8.59 (t, J = 7.8 Hz, 3H)
, 837 (br. s.,, 1H), 8.27 (br. s., 1H), 8.02 (d, J = 7.8 Hz, 2H), 7.67 (d, J = 8.3 Hz, 2H).
MS(M+1):545. Lavender solid.
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N-(6-(6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl)-1-(4-(trifluoromethyl)phenyl
)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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o N-N
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'H NMR (400MHz, DMSO-d¢): & 11.98 (br. s., 1H), 9.29 (br. s., 1H), 8.71 (d, J = 7.8 Hz,
1H), 8.64 (s, 1H), 8.54-8.63 (m, J = 7.8 Hz, 2H), 8.35 (d, J = 3.9 Hz, 1H), 8.25 (d, J =
3.9 Hz, 1H), 7.93-8.06 (m, J = 7.8 Hz, 2H), 7.01 (d, J = 8.8 Hz, 1H), 4.48 (br. s., 2H),

3.79 (br. s., 2H), 3.57-3.62 (m, 2H), 3.50-3.54 (m, 2H), 3.44 (d, J = 6.8 Hz, 2H), 1.10 (t,
J = 6.8 Hz, 3H). MS(M+1):644. Yellow solid.
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N-(1-(4-(tert-butyl)phenyl)-6-methoxy-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-ni
trothiophene-2-carboxamide

gooooad
N—-N
\)
X 3
'H NMR (400MHz, DMSO-d¢): & 12.14 (br. s., 1H), 8.50 (s, 1H), 8.33 (d, J] = 4.4 Hz, 1H
), 8.21 (d, J = 4.4 Hz, 1H), 8.08-8.14 (m, J = 8.8 Hz, 2H), 7.56-7.63 (m, J = 8.8 Hz, 2H

), 4.05 (s, 3H), 1.34 (s, 9H). MS (M+1) : 453. Light yellow solid.
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N-(1-(4-(tert-butyl)phenyl)-6-(2-(dimethylamino)ethoxy)-1H-pyrazolo[3,4-d]p
yrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'"H NMR (400MHz, DMSO-d¢): & 12.14 (br. s., 1H), 9.58 (br. s., 1H), 8.55 (s, 1H), 8.32 (
d, J = 4.4 Hz, 1H), 8.24 (d, J = 4.4 Hz, 1H), 8.03-8.10 (m, J = 8.8 Hz, 2H), 7.57-7.63 (
m, J = 8.8 Hz, 2H), 4.78 (dd, J = 5.6, 4.2 Hz, 2H), 3.58-3.66 (m, 2H), 2.89 (s, 6H), 1.35
(s, 9H). MS (M+1) : 510. Yellow solid.
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N-(1-(4-(tert-butyl)phenyl)-6-(2,2,3,3-tetrafluoropropoxy)-1H-pyrazolo[3,4-d]
pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide

oooooo

-

DRSS
'H NMR (400MHz, DMSO-d¢): & 12.24 (s, 1H), 8.58 (s, 1H), 8.34 (d, J = 4.4 Hz, 1H), 8.
23 (d, J = 4.4 Hz, 1H), 8.03-8.09 (m, J = 8.3 Hz, 2H), 7.57-7.63 (m, J = 8.8 Hz, 2H), 6.
68 (t, J = 5.4 Hz, 1H), 5.03 (t, J = 13.9 Hz, 2H), 1.35 (s, 9H). MS(M+1):553.
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N-(1-(4-(tert-butyl)phenyl)-6-(2-morpholinoethoxy)-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)-5-nitrothiophene-2-carboxamide

goooogao
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K/N\/\Q)\N u \S/ NO,

'H NMR (400MHz, DMSO-ds): & 8.51 (s, 1H), 8.32 (d, J = 4.4 Hz, 1H), 822 (d, J = 4.4

Hz, 1H), 8.04-8.11 (m, J = 8.8 Hz, 2H), 7.56-7.62 (m, J = 8.8 Hz, 2H), 4.55 (t, J = 5.6

Hz, 2H), 3.52-3.58 (m, 4H), 2.76 (t, J = 5.6 Hz, 2H), 1.34 (s, 9H). MS(M+1):552.

10

20

30

40

50



(147) JP 7397183 B2 2023.12.12

oooooo

ooooooao

0000000000000 ooooD0oo0o0ooDo0Do0oooooDoooooDoooooaon
00000000000 ooD0ooooDO0o0Do0ooODoODo0DoooDoDoDooooDoooooaOn
ooooooooooooao
N-(1-(4-(tert-butyl)phenyl)-6-(2-(2-ethoxyethoxy)ethoxy)-1H-pyrazolo[3,4-d]p
yrimidin-4-yl)-5-nitrothiophene-2-carboxamide

oooooo

&

s XA,

'H NMR (400MHz, DMSO-ds): & 12.11 (br. s., 1H), 8.51 (s, 1H), 8.32 (d, J = 4.9 Hz, 1H
), 8.21 (d, J = 4.4 Hz, 1H), 8.05-8.10 (m, J = 8.8 Hz, 2H), 7.56-7.61 (m, J = 8.8 Hz, 2H
), 4.52-4.59 (m, 2H), 3.79-3.85 (m, 2H), 3.57-3.63 (m, 2H), 3.46-3.51 (m, 2H), 3.41 (q, J
= 7.2 Hz, 2H), 1.34 (s, 9H), 1.04-1.10 (m, 3H). MS(M+1):555. Light green solid
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N-(1-(4-(tert-butyl)phenyl)-6-(pyrrolidin-1-yl)-1H-pyrazolo[3,4-d]pyrimidin-4
-yl)-5-nitrothiophene-2-carboxamide

ocooooo

tBu

N-N
\

Z S
'"H NMR (400MHz, DMSO-ds): & 8.20-8.28 (m, J = 8.8 Hz, 2H), 8.04 (d, J = 4.4 Hz, 1H)

, 8.02 (s, 1H), 7.61 (d, J = 3.9 Hz, 1H), 7.46-7.52 (m, J = 8.8 Hz, 2H), 3.58 (t, J = 6.6
Hz, 4H), 1.89-1.99 (m, 4H), 1.32 (s, 9H). MS(M+1):492.
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N-(1-(4-(tert-butyl)phenyl)-6-(piperidin-1-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-
yl)-5-nitrothiophene-2-carboxamide
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'"H NMR (400MHz, DMSO-ds): & 11.46 (br. s., 1H), 8.29 (d, J = 4.4 Hz, 1H), 8.26 (s, 1H
), 8.23 (d, J = 4.4 Hz, 1H), 8.06-8.15 (m, 2H), 7.49-7.60 (m, 2H), 3.89 (d, J = 4.9 Hz, 4
H), 1.66 (br. s., 2H), 1.53-1.64 (m, 4H), 1.33 (s, 9H). MS(M+1):506.
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N-(1-(4-(tert-butyl)phenyl)-6-(3-methylpiperidin-1-yl)-1H-pyrazolo[3,4-d]pyri
midin-4-yl)-5-nitrothiophene-2-carboxamide

oooooo

N-N
\
X

'H NMR (400MHz, DMSO-d¢): & 11.45 (s, 1H), 8.20-8.32 (m, 3H), 8.06-8.16 (m, 2H), 7.49
- 7.62 (m, 2H), 4.68 (d, J = 12.7 Hz, 2H), 3.01 (t, J = 11.7 Hz, 1H), 2.64 -2.79 (m, 1H
), 1.82 (d, J = 12.2 Hz, 1H), 1.67-1.79 (m, 1H), 1.61 (dd, J = 10.5, 3.7 Hz, 1H), 1.47 (q,
J = 12.2 Hz, 1H), 1.14-1.29 (m, 1H), 0.96 (d, J = 6.4 Hz, 3H). MS(M+1) : 520.
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N-(1-(4-(tert-butyl)phenyl)-6-(3,3-difluoroazetidin-1-yl)-1H-pyrazolo[3,4-d]py
rimidin-4-yl)-5-nitrothiophene-2-carboxamide
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u ‘ /) NO,

'H NMR (400MHz, DMSO-de): 8 11.90 (s, 1H), 8.34 (s, 1H), 8.31 (d, J
20 (d, J = 4.9 Hz, 1H), 8.06-8.12 (m, J = 8.8 Hz, 2H), 7.51-7.58 (m, J
60 (t, J = 12.5 Hz, 4H), 1.33 (s, 9H). MS(M+1):514.
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= 4.4 Hz, 1H), 8.
8.8 Hz, 2H), 4.
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ooooooooooboon

N-(1-(4-(tert-butyl)phenyl)-6-(3,3-difluoropyrrolidin-1-yl)-1H-pyrazolo[3,4-d]

pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide

oooooo
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'H NMR (400MHz, DMSO-ds): 8 11.62 (br. s., 1H), 8.28-8.33 (m, 2H), 8.23 (d, ] = 49 H
z, 1H), 8.13-8.19 (m, J = 8.8 Hz, 2H), 7.53-7.60 (m, J = 8.8 Hz, 2H), 4.06 (t, J = 13.0
Hz, 2H), 3.88 (t, J = 7.3 Hz, 2H), 2.59 (tt, J = 14.3, 7.2 Hz, 2H), 1.34 (s, 9H).

MS (M+1) : 528. Yellow solid.
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N-(1-(4-(tert-butyl)phenyl)-6-(4,4-difluoropiperidin-1-yl)-1H-pyrazolo[3,4-d]p

yrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'"H NMR (400MHz, DMSO-d¢): & 11.56 (br. s., 1H), 8.32 (s, 1H), 8.30 (d, J = 4.4 Hz, 1H
), 8.23 (d, J = 4.4 Hz, 1H), 8.09 (d, J = 8.8 Hz, 2H), 7.57 (d, J = 8.8 Hz, 2H), 4.03 (t,
J = 5.4 Hz, 4H), 1.99-2.17 (m, 4H), 1.34 (s, 9H). MS(M+1):542. Yellow solid.
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N-(1-(4-(tert-butyl)phenyl)-6-(2-methylenepyrrolidin-1-yl)-1H-pyrazolo[3,4-d]
pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide

oooooo
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'H NMR (400MHz, DMSO-d¢): & 8.55 (s, 1H), 8.12 (d, J = 4.4 Hz, 1H), 7.87-8.00 (m, J
= 8.3 Hz, 2H), 7.78 (d, J = 4.4 Hz, 1H), 7.53-7.61 (m, J = 8.8 Hz, 2H), 4.39-4.52 (m, 1
H), 4.27-4.37 (m, 1H), 4.14-4.26 (m, 1H), 3.61-3.75 (m, 1H), 2.06-2.19 (m, 1H), 2.02 (br.
s., 1H), 1.85-1.99 (m, 1H), 1.57-1.74 (m, 1H), 1.33 (s, 9H). MS(M+1):504.

Yellow solid.
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methyl(1-(4-(tert-butyl)phenyl)-4-(5-nitrothiophene-2-carboxamido)-1H-pyraz
olo[3,4-d]pyrimidin-6-yl)-L-prolinate
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'"H NMR (400MHz, DMSO-ds): & 11.64 (br. s., 1H), 8.21-8.35 (m, 3H), 8.03-8.13 (m, J =
8.8 Hz, 2H), 7.46-7.60 (m, 2H), 4.57 (dd, J = 8.6, 3.7 Hz, 1H), 3.82 (br. s., 2H), 3.61-3.6

8 (m, 3H), 2.40 (br. s, 1H), 2.03 (d, J = 3.4 Hz, 3H), 1.34 (s, 9H).
MS(M+1):550. Yellow solid.
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(1-(4-(tert-butyl)phenyl)-4-(5-nitrothiophene-2-carboxamido)-1H-pyrazolo[3,
4-d]pyrimidin-6-yl)-L-proline

oooooo

T

&

'"H NMR (400MHz, DMSO-ds): & 12.63 (br. s., 1H), 11.63 (br. s., 1H), 8.12-8.36 (m, 5H),
7.39-7.62 (m, 2H), 4.48 (dd, J = 8.6, 3.7 Hz, 1H), 3.80 (t, J = 5.4 Hz, 2H), 3.61-3.74 (m,
1H), 2.25-2.45 (m, 2H), 1.87-2.16 (m, 3H), 1.33 (s, 9H). MS(M+1):536

Yellow solid.
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(S)-N-(1-(4-(tert-butyl)phenyl)-6-(2-(hydroxymethyl)pyrrolidin-1-yl)-1H-pyraz
olo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide

oooooao
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'H NMR (400MHz, DMSO-ds): & 11.48 (br. s., 1H), 8.15-8.38 (m, 5H), 7.54 (d, J = 9.3 H

z, 2H), 4.77 (br. s., 1H), 4.26 (br. s., 1H), 3.53-3.83 (m, 4H), 1.84-2.14 (m, 4H), 1.33 (s,
9H). MS(M+1):522. Yellow solid.
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(S)-N-(1-(4-(tert-butyl)phenyl)-6-(2-((2-(2-ethoxyethoxy)ethoxy)methyl)pyrrol
idin-1-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
oooooo

(0]

abY Y

'H NMR (400MHz, DMSO-ds): & 11.51 (br. s., 1H), 8.28 (br. s., 1H), 8.24 (s, 1H), 8.21 (
d, ] = 3.9 Hz, 1H), 8.12-8.19 (m, J = 8.3 Hz, 2H), 7.46-7.57 (m, J = 8.3 Hz, 2H), 4.36 (
br. s., 1H), 3.78 (br. s., 1H), 3.63 (br. s., 3H), 3.53 (br. s., 3H), 3.44-3.50 (m, 3H), 3.42
(d, J = 4.9 Hz, 2H), 3.37 (q, J = 7.0 Hz, 2H), 2.03 (br. s., 3H), 1.92 (br. s., 1H), 1.33 (s
, 9H), 1.05 (t, J = 7.1 Hz, 3H). MS(M+1):638. Orange solid.
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N-(1-(4-(tert-butyl)phenyl)-6-(4-(tert-butyl)piperazin-1-yl)-1H-pyrazolo[3,4-d
lpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide

oooooo
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'"H NMR (400MHz, DMSO-d¢):8 11.68 (br. s., 1H), 8.31-8.37 (m, 2H), 8.23 (d, J = 4.4 Hz
, 1H), 8.06-8.12 (m, 2H), 7.49-7.60 (m, 2H), 4.91 (d, J = 11.7 Hz, 2H), 3.65 (br. s., 4H),
3.06 (d, ] = 8.8 Hz, 2H), 1.38 (br. s., 9H), 1.34 (s, 9H). MS(M+1):563. Yellow solid.
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N-(1-(4-(tert-butyl)phenyl)-6-(1H-imidazol-1-yl)-1H-pyrazolo[3,4-d]pyrimidin-
4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-d¢): & 12.16 (br. s., 1H), 8.69 (s, 1H), 8.64 (s, 1H), 8.34 (d, J
= 4.4 Hz, 1H), 8.26 (d, J = 4.4 Hz, 1H), 8.11-8.18 (m, J = 8.8 Hz, 2H), 8.05 (t, J = 1.2
Hz, 1H), 7.61-7.68 (m, J = 8.8 Hz, 2H), 7.19 (s, 1H), 1.36 (s, 9H). MS(M+1):489

Yellow solid.
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N-(1-(4-(tert-butyl)phenyl)-6-(1H-pyrazol-1-yl)-1H-pyrazolo[3,4-d]pyrimidin-
4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-d¢): 8 8.81 (br. s., 1H), 8.51 (br. s., 1H), 8.14-8.24 (m, J = 8.8
Hz, 2H), 8.09 (br. s., 1H), 7.74 (br. s., 2H), 7.55-7.67 (m, J = 8.3 Hz, 2H), 6.65 (br. s.,
1H), 1.36 (s, 9H). MS(M+1):489. Yellow solid.
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N-(6-(5-(tert-butyl)-1,3,4-oxadiazol-2-yl)-1-(4-(tert-butyl)phenyl)-1H-pyrazol
0[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-de): & 12.52 (s, 1H), 8.68 (s, 1H), 8.36 (br. s., 1H), 8.23 (d, J
= 4.4 Hz, 1H), 8.01-8.19 (m, J = 8.8 Hz, 2H), 7.55-7.77 (m, J = 8.3 Hz, 2H), 1.48 (s, 9H
), 1.36 (s, 9H). MS(M+1):547. White solid.

ooooo

oooooo

0000000000000 00o00D0D0U0oo0DO0oDoDUoo0oDoDo0oOooooDOoOoOao
000000 o0oDO00o0oo0oDo00O0o0o0D0oU0oDo0DOoDoDoooDoDoOooDoODoDOoOoOaO
ooOooooooooooao
N-(1-(4-(tert-butyl)phenyl)-6-(3-methyl-1H-pyrazol-1-yl)-1H-pyrazolo[3,4-d]p
yrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-de): & 12.31 (br. s., 1H), 8.65 (d, J = 2.9 Hz, 1H), 8.56 (s, 1H
), 8.35 (d, J = 4.4 Hz, 1H), 8.23 (d, J = 4.4 Hz, 1H), 7.90-8.15 (m, 2H), 7.44-7.69 (m, 2
H), 6.47 (d, J = 2.4 Hz, 1H), 2.33 (s, 3H), 1.36 (s, 9H). MS(M+1): 503. Yellow solid.
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N-(1-(4-(tert-butyl)phenyl)-6-(4-(trifluoromethyl)-1H-pyrazol-1-yl)-1H-pyrazo
lo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide

oooooo
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F,C\.C:,: N~ uj\ﬁ‘%noz

'"H NMR (400MHz, DMSO-d¢): & 12.33 (br. s., 1H), 9.25 (s, 1H), 8.66 (s, 1H), 8.37 (s, 1
H), 8.21-8.31 (m, 2H), 8.11-8.19 (m, 2H), 7.61-7.69 (m, 2H), 1.37 (s, 9H). MS(M+1) :557.
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N-(1-(4-(tert-butyl)phenyl)-6-(2-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4
-yl)-5-nitrothiophene-2-carboxamide

oooooo

T g
F

'H NMR (400MHz, DMSO-de): & 12.17 (br. s., 1H), 8.64 (s, 1H), 8.36 (d, J = 4.4 Hz, 1H
), 8.13-8.31 (m, 4H), 7.55-7.68 (m, 3H), 7.35-7.47 (m, 2H), 1.35 (s, 9H). MS(M+1):517.
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N-(1-(4-(tert-butyl)phenyl)-6-(3-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4
-yl)-5-nitrothiophene-2-carboxamide

oooooo

a,

'H NMR (400MHz, DMSO-dg): & 12.03 (br. s., 1H), 8.53 - 8.66 (m, 3H), 8.36 (d, J = 4.4
Hz, 1H), 8.26 (d, J = 4.4 Hz, 1H), 8.12-8.23 (m, 2H), 7.60-7.71 (m, 2H), 7.39-7.49 (m, 2
H), 1.37 (s, 9H). MS(M+1):517.
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N-(1-(4-(tert-butyl)phenyl)-6-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4
-yl)-5-nitrothiophene-2-carboxamide
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3,

'"H NMR (400MHz, DMSO-ds): 8 12.00 (br. s., 1H), 8.63 (s, 1H), 8.33-8.42 (m, 2H), 8.21-
8.29 (m, 2H), 8.14-8.21 (m, 2H), 7.60-7.69 (m, 3H), 7.37-7.47 (m, 1H), 1.37 (s, 9H). MS(
M+1):517.
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N-(1-(4-(tert-butyl)phenyl)-6-(6-methoxypyridin-3-yl)-1H-pyrazolo[3,4-d]pyri
midin-4-yl)-5-nitrothiophene-2-carboxamide

Ooooooano
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MeO™ N

'H NMR (400MHz, DMSO-de): & 11.90 (d, J = 6.3 Hz, 1H), 9.52-9.24 (m ,1H), 8.66-8.53
(m, 2H), 8.34-8.14 (m, 4H), 7.61 (d, J = 6.8 Hz, 2H), 6.99-6.96 (m, 1H), 3.94 (s, 3H), 1.
35 (s, 9H). MS(M+1): 530. Yellow-brown solid.
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N-(1-(4-(tert-butyl)phenyl)-6-(6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl)-1H-p
yrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-de): & 11.92 (br. s., 1H), 9.25 (d, J = 2.0 Hz, 1H), 8.67 (dd, J
= 8.8, 2.4 Hz, 1H), 8.56 (s, 1H), 8.34 (d, J = 4.4 Hz, 1H), 8.23 (d, J = 4.4 Hz, 1H), 8.0
8-8.20 (m, 2H), 7.57-7.69 (m, 2H), 7.01 (d, J = 8.8 Hz, 1H), 4.47 (dd, J = 5.6, 4.2 Hz, 2

H), 3.78 (dd, J = 5.4, 3.9 Hz, 2H), 3.56-3.64 (m, 2H), 3.47-3.53 (m, 2H), 3.43 (q, J = 6.8
Hz, 2H), 1.36 (s, 9H), 1.10 (t, J = 7.1 Hz, 3H). MS(M+1):632. White solid.
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N-(6-(3-((tert-butyldimethylsilyl)oxy)azetidin-1-yl)-1-(4-(trifluoromethoxy)ph
enyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
oooooo

F3CO

N-N
L1,
TBSOLN " HJ\L%NOZ
'H NMR (400MHz, DMSO-ds):3 11.75 (br. s., 1H), 8.33-8.42 (m, 2H), 8.27-8.33 (m, 2H),
8.21 (d, J = 4.4 Hz, 1H), 7.55 (d, J = 8.3 Hz, 2H), 4.74-4.87 (m, 1H), 4.44 (dd, J = 9.8,
6.4 Hz, 2H), 3.93 (dd, J = 9.8, 4.4 Hz, 2H), 0.82-0.96 (m, 9H), 0.05-0.13 (m, 6H). MS(M
+1):636.
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N-(6-(3,3-difluoropyrrolidin-1-yl)-1-(4-(trifluoromethoxy)phenyl)-1H-pyrazol
0[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-ds): & 11.65 (br. s., 1H), 8.40 (d, J = 9.3 Hz, 2H), 8.35 (s, IH
), 831 (d, J = 4.4 Hz, 1H), 8.22 (d, J = 4.4 Hz, 1H), 7.55 (d, J = 8.8 Hz, 2H), 4.06 (t,

J = 13.2 Hz, 2H), 3.88 (t, J = 7.3 Hz, 2H), 2.52-2.68 (m, 2H). MS(M+1):556.
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N-(6-(4-(tert-butyl)phenyl)-1-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d
lpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide

oooood

FiCO

'H NMR (400MHz, DMSO-d¢): & 12.06 (br. s., 1H), 8.62 (s, 1H), 8.43-8.55 (m, 4H), 8.38
(d, J = 4.4 Hz, 1H), 8.25 (d, J = 4.4 Hz, 1H), 7.54-7.73 (m, 4H), 1.35 (s, 9H).
MS(M+1):583.

oooooo

ooooooao

0000000000000 o0ooo0oD0o0Do0ooDo0Do0Do0oooDoDoDoooDoDooDoooaOn
00000000000 oODoD0oo0ooooDO0oo0Do0oooODoOD0DOoooODoDoDooooDoooooao
Oo000ooooOooooooao
5-nitro-N-(6-(4-(tert-pentyl)phenyl)-1-(4-(trifluoromethoxy)phenyl)-1H-pyraz
olo[3,4-d]pyrimidin-4-yl)thiophene-2-carboxamide

oooooo

F1CO

N-N
\
N o

%Q/\/jﬂ)kffmz

'H NMR (400MHz, DMSO-d¢):5 12.04 (br. s., 1H), 8.63 (s, 1H), 8.42-8.51 (m, 4H), 8.38 (
d, J = 44 Hz, 1H), 8.25 (d, J = 4.4 Hz, 1H), 7.65 (d, J = 8.3 Hz, 2H), 7.55 (d, J = 8.3
Hz, 2H), 1.69 (q, J = 7.3 Hz, 2H), 1.32 (s, 6H), 0.67 (t, J = 7.3 Hz, 3H). MS(M+1) :597.
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5-nitro-N-(1-(4-(trifluoromethoxy)phenyl)-6-(4-(trifluoromethyl)phenyl)-1H-p
yrazolo[3,4-d]pyrimidin-4-yl)thiophene-2-carboxamide

oooooo

F3CO.

N X o
F3C
'"H NMR (400MHz, DMSO-ds):8 12.15 (br. s., 1H), 8.70-8.78 (m, J = 7.8 Hz, 2H), 8.68 (s,
1H), 8.40-8.48 (m, 2H), 8.38 (d, J = 4.4 Hz, 1H), 8.26 (d, J = 4.4 Hz, 1H), 7.91-8.00 (
m, J = 8.3 Hz, 2H), 7.65 (d, J = 8.3 Hz, 2H). MS(M+1):595. Light yellow solid.
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N-(1-(3-fluorophenyl)-6-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide

oooooo

'"H NMR (400MHz, DMSO-ds): & 11.99 (br. s., 1H), 8.43-8.64 (m, 3H), 8.35 (d, J = 4.4 H
z, 1H), 8.07-8.29 (m, 3H), 7.58-7.77 (m, 1H), 7.41 (t, J = 8.8 Hz, 2H), 7.12-7.35 (m, 1H).
MS(M+1):479. Light yellow solid.
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N-(1-(3-fluorophenyl)-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4
-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-dg) :8 11.97 (br. s., 1H), 921 (d, J = 2.4 Hz, 1H), 8.84 (td, J
= 8.1, 2.4 Hz, 1H), 8.54-8.64 (m, 1H), 8.28 (d, ] = 4.4 Hz, 1H), 8.19-8.24 (m, 1H), 8.17
(dd, J = 8.3, 1.5 Hz, 1H), 8.06 (dt, J = 11.0, 2.1 Hz, 1H), 7.63 (td, J = 8.3, 6.4 Hz, 1H),
7.38 (dd, J = 8.6, 2.7 Hz, 1H), 7.22 (td, ] = 8.6, 2.4 Hz, 1H). MS(M+1): 480. Light yell

ow solid.
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N-(6-(4-chlorophenyl)-1-(3-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide

oooooo

N-N
\

N7 [0}

l -
Cl

'H NMR (400MHz, DMSO-d¢): & 11.99 (br. s., 1H), 8.61 (s, 1H), 8.45-8.51 (m, 2H), 8.36
(d, J = 4.4 Hz, 1H), 8.24 (d, J = 4.4 Hz, 1H), 8.18 (dd, J = 8.3, 1.5 Hz, 1H), 8.11 (dt, J
= 10.8, 2.4 Hz, 1H), 7.60-7.70 (m, 3H), 7.19-7.29 (m, 1H). MS(M+1):495. Yellow-green s
olid.
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N-(6-(benzo[d][1,3]dioxol-5-yl)-1-(3-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide

goooogao

N-N

\
o] Z S
o
'"H NMR (400MHz, DMSO-de): & 11.84 (s, 1H), 8.56 (s, 1H), 8.34 (d, J = 4.4 Hz, 1H), 8.
23 (d, J = 4.4 Hz, 1H), 8.16-8.21 (m, 1H), 8.07-8.15 (m, 2H), 7.93 (d, J = 1.5 Hz, 1H),
7.65 (td, J = 8.3, 6.8 Hz, 1H), 7.23 (td, J = 8.1, 2.4 Hz, 1H), 7.09 (d, J = 8.3 Hz, 1H),
6.14 (s, 2H). MS(M+1):505. Yellow solid.
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-(1-(3-fluorophenyl)-6-(6-((2-methoxyethyl)(methyl)amino)pyridin-3-yl)-1H-

pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide

O

u
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a
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ogoooad
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N-N
\)
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» N HJT‘%NOZ
/o\/\N N

'"H NMR (400MHz, DMSO-ds):5 11.86 (br. s., 1H), 9.20 (d, J = 2.4 Hz, 1H), 8.54 (s, 1H),
8.45 (dd, J = 9.0, 2.2 Hz, 1H), 8.35 (d, J = 4.4 Hz, 1H), 8.20-8.26 (m, 2H), 8.16 (dt, J
= 10.9, 2.4 Hz, 1H), 7.66 (td, J = 8.3, 6.8 Hz, 1H), 7.18-7.26 (m, 1H), 6.79 (d, J = 9.3
Hz, 1H), 3.80 (t, J = 5.6 Hz, 2H), 3.56 (t, J = 5.6 Hz, 2H), 3.28 (s, 3H), 3.13 (s, 3H).
MS(M+1): 549. Orange solid.
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-(1-(3-fluorophenyl)-6-(6-(2-methoxyethoxy)pyridin-3-yl)-1H-pyrazolo[3,4-d

lpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide

O

a
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a

gooogao

N-N
\
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Seaaave
NS N~ 'N
I H |l NO,
SORARY
'"H NMR (400MHz, DMSO-d¢): & 12.00 (br. s., 1H), 9.25 (d, J = 1.5 Hz, 1H), 8.66 (dd, J
8.8, 2.4 Hz, 1H), 8.61 (s, 1H), 8.36 (d, J = 4.4 Hz, 1H), 8.20-8.26 (m, 2H), 8.13 (dt, J
10.9, 2.4 Hz, 1H), 7.67 (td, J = 8.3, 6.8 Hz, 1H), 7.20-7.29 (m, 1H), 7.03 (d, J = 8.8
Hz, 1H), 4.43-4.52 (m, 2H), 3.65-3.73 (m, 2H), 3.33 (s, 3H). MS(M+1):536. Bright yellow

Il

solid.
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N

-(6-(6-(2-ethoxyethoxy)pyridin-3-yl)-1-(3-fluorophenyl)-1H-pyrazolo[3,4-d]p

yrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-dq): & 11.96 (br. s., 1H), 9.23 (d, J = 2.4 Hz, 1H), 8.65 (dd, J
= 8.8, 2.4 Hz, 1H), 8.59 (s, 1H), 8.33 (d, J = 4.4 Hz, 1H), 8.18-8.26 (m, 2H), 8.12 (dt, J
= 10.9, 2.4 Hz, 1H), 7.66 (td, J = 8.3, 6.4 Hz, 1H), 7.24 (td, J = 8.2, 2.2 Hz, 1H), 7.03
(d, J = 8.8 Hz, 1H), 4.47 (dd, J = 5.4, 3.9 Hz, 2H), 3.74 (dd, J = 5.4, 3.9 Hz, 2H), 3.52
(q, J = 7.2 Hz, 2H), 1.10-1.19 (m, 3H). MS(M+1):550. Yellow solid.
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N-(6-(6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl)-1-(3-fluorophenyl)-1H-pyraz
olo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide

oooooo
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'H NMR (400MHz, DMSO-ds) :8 11.80 (br. s., 1H), 9.12 (d, J = 2.4 Hz, 1H), 8.55 (dd, J
= 8.8, 2.4 Hz, 1H), 8.49 (s, 1H), 8.11-8.35 (m, 4H), 7.49-7.64 (m, 1H), 7.32-7.41 (m, 1H),
6.95 (d, J = 8.8 Hz, 1H), 4.37-4.50 (m, 2H), 3.69-3.85 (m, 2H), 3.56-3.64 (m, 2H), 3.48-
3.54 (m, 2H), 3.44 (q, J = 6.8 Hz, 2H), 1.10 (t, J = 7.1 Hz, 3H). MS(M+1): 594. Yellow

solid.
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N-(6-(3,3-difluoropyrrolidin-1-yl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyri
midin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-ds):5 11.65 (br. s., 1H), 8.15-8.41 (m, 5H), 7.27-7.46 (m, 2H),

4.05 (t, J = 13.0 Hz, 2H), 3.88 (t, J = 7.3 Hz, 2H), 2.54-2.68 (m, 2H).
MS(M+1):490.
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N-(6-(4,4-difluoropiperidin-1-yl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)-5-nitrothiophene-2-carboxamide

ocooooo
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N
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'H NMR (400MHz, DMSO-de): & 11.57 (s, 1H), 8.27-8.37 (m, 2H), 8.12-8.27 (m, 3H), 7.29
-7.45 (m, 2H), 4.03 (t, J = 5.6 Hz, 4H), 1.95-2.16 (m, 4H). MS(M+1):504.
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N-(6-((2S,6R)-2,6-dimethylmorpholino)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]
pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide

oooooo
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'H NMR (400MHz, DMSO-d¢): & 11.50 (s, 1H), 8.26-8.37 (m, 2H), 8.10-8.26 (m, 3H), 7.23
-7.53 (m, 2H), 4.63 (d, J = 10.8 Hz, 2H), 3.61 (ddd, J = 10.6, 6.2, 2.7 Hz, 2H), 2.65 (dd,
J =132, 10.8 Hz, 2H), 1.09-1.28 (m, 6H). MS(M+1):498. Dark yellow solid.
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methyl (1-(4-fluorophenyl)-4-(5-nitrothiophene-2-carboxamido)-1H-pyrazolo [
3,4-d]pyrimidin-6-yl)-L-prolinate

oooooo
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'H NMR (400MHz, DMSO-d¢): & 11.65 (br. s., 1H), 8.15-8.34 (m, 5H), 7.30-7.44 (m, 2H),
4.56 (dd, J = 8.6, 3.7 Hz, 1H), 3.81 (t, J = 6.1 Hz, 2H), 3.64 (s, 3H), 2.28-2.46 (m, 1H),
1.88-2.14 (m, 3H). MS(M+1):512. yellow solid.
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ethyl (1-(4-fluorophenyl)-4-(5-nitrothiophene-2-carboxamido)-1H-pyrazolo[3,
4-d] pyrimidin-6-yl)-L-prolinate

ooooood
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'H NMR (400MHz, DMSO-de): & 11.60 (br. s., 1H), 8.13-8.36 (m, SH), 7.26-7.44 (m, 2H),
4.58 (dd, J = 8.3, 3.4 Hz, 1H), 3.94-4.19 (m, 2H), 3.65-3.90 (m, 2H), 2.29-2.47 (m, 1H),
2.02 (d, J = 3.4 Hz, 3H), 1.04-1.22 (m, 3H). MS(M+1):526. Orange solid.
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goooooooobobdoogad
(S)-N-(1-(4-fluorophenyl)-6-(2-(hydroxymethyl)pyrrolidin-1-yl)-1H-pyrazolo[3
,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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oooooan

F.

Q

NN
Lee:

= S,
'H NMR (400MHz, DMSO-dg): 8 11.54 (br. s., 1H), 8.24-8.35 (m, 4H), 8.22 (d, J = 4.4 H

z, 1H), 7.37 (t, J = 8.8 Hz, 2H), 4.26 (br. s., 1H), 3.51-3.80 (m, 5H), 1.85-2.15 (m, 4H).
MS(M+1):484. Yellow solid.
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(S)-N-(1-(4-fluorophenyl)-6-(2-(methoxymethyl)pyrrolidin-1-yl)-1H-pyrazolo[3
,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide

oooooo

F.

| NN
(o]
1Y 1
& N HJ\LS/)’NOZ

'"H NMR (400MHz, DMSO-d¢): & 11.51 (br. s., 1H), 8.23-8.33 (m, 4H), 8.20 (d, J = 44 H
z, 1H), 7.35 (t, J = 8.8 Hz, 2H), 4.35 (br. s., 1H), 3.52-3.76 (m, 3H), 3.39-3.49 (m, 1H),
2.02 (br. s., 3H), 1.78-1.97 (m, 1H). MS(M+1):498. Yellow solid.
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(S)-N-(6-(2-(ethoxymethyl)pyrrolidin-1-yl)-1-(4-fluorophenyl)-1H-pyrazolo[3,
4-d]lpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide

oooooo

o
1Y 3
Z S
'H NMR (400MHz, DMSO-ds): & 11.52 (br. s., 1H), 8.23-8.38 (m, 4H), 8.19-8.23 (m, 1H),
7.35 (t, J = 8.1 Hz, 2H), 4.36 (br. s., 1H), 3.72 (d, J = 7.8 Hz, 1H), 3.63 (br. s., 2H), 3.

38-3.56 (m, 3H), 2.03 (br. s., 3H), 1.92 (d, J = 6.4 Hz, 1H), 1.11 (t, J = 7.1 Hz, 3H). M
S(M+1):512. Yellow solid.

ooooood

10

20

30

40

50



(166) JP 7397183 B2 2023.12.12

ocooooooo
coooooooboOoOooboooooooboboooooOobooobobDoooobooboboooobooo
ocoooooooO0oOooooDOoooooDOoogoooObOoOooooDoooooDoooooOo
ocooOoOooooOoOoooooo
(S)-N-(1-(4-fluorophenyl)-6-(2-(propoxymethyl)pyrrolidin-1-yl)-1H-pyrazolo[3
,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide

ocooooo

F.

P
pu el

'H NMR (400MHz, DMSO-d¢): & 11.51 (br. s., 1H), 8.16-8.36 (m, 5H), 7.25-7.43 (m, 2H),
4.25-4.46 (m, 1H), 3.71 (dd, J = 9.0, 2.7 Hz, 1H), 3.63 (br. s., 2H), 3.33-3.51 (m, 3H), 1.
96-2.15 (m, 3H), 1.92 (br. s., 1H), 1.43-1.56 (m, 2H), 0.85 (t, J = 7.3 Hz, 3H).
MS(M+1):526. Orange solid.

oooooo

gooooooao
gogoooobooboobobtoodouoooobobobbtodooo bbb bbb ooobooD
doooooboooooodoooooboobboo0ooo oo boODbbuooooooboao
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(S)-N-(1-(4-fluorophenyl)-6-(2-(phenoxymethyl)pyrrolidin-1-yl)-1H-pyrazolo[3
,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide

goooogad

¢ Q o
bﬁﬁk@m

'H NMR (400MHz, DMSO-ds): & 11.51 (br. s., 1H), 8.27 (s, 2H), 8.20 (d, J = 3.9 Hz, 2H
), 7.37 (br. s., 1H), 7.20-7.29 (m, 2H), 7.06 (br. s., 1H), 6.97 (d, J = 7.8 Hz, 2H), 6.91 (t

, J = 6.8 Hz, 1H), 4.41 (br. s., 1H), 432 (d, J = 4.9 Hz, 1H), 4.06 (t, J = 8.6 Hz, 1H),
3.71 (br. s., 2H), 2.14 (br. s., 3H), 1.99 (br. s, 1H). MS(M+1):560. Yellow solid.
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N-(1-(4-fluorophenyl)-6-(thiophen-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-
nitrothiophene-2-carboxamide
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oooooan

F.

N-N
\
e

'"H NMR (400MHz, DMSO-ds): & 12.03 (s, 1H), 8.57 (s, 1H), 8.52-8.51 (m, 1H), 8.36 (d,
J = 7.8 Hz, 1H), 8.35-8.29 (m, 2H), 8.24 (d, J = 8.8 Hz, 1H), 7.96-7.94 (m, 1H), 7.73-7.7
1 (m, 1H), 7.48-7.43 (m, 2H). MS(M+1): 467. Yellow solid.
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N-(1-(4-fluorophenyl)-6-(3-methyl-1H-pyrazol-1-yl)-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)-5-nitrothiophene-2-carboxamide

oooooo

F

N\ o

oy W [5)-wos

'H NMR (400MHz, DMSO-ds): & 12.33 (br. s., 1H), 8.66 (d, J = 2.4 Hz, 1H), 8.59 (s, 1H
), 8.36 (d, J = 4.4 Hz, 1H), 8.15-8.33 (m, 3H), 7.34-7.58 (m, 2H), 6.48 (d, J = 2.4 Hz, 1
H), 2.33 (s, 3H). MS(M+1): 465. Yellow solid.
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gogoooobooboobobtoodouoooobobobbtodooo bbb bbb ooobooD
doooooboooooodoooooboobboo0ooo oo boODbbuooooooboao
gogoooobooobooooood
N-(1-(4-fluorophenyl)-6-(3-(trifluoromethyl)-1H-pyrazol-1-yl)-1H-pyrazolo[3,
4-d]lpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide

goooogao
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- e s
FiC NN“ N T )no:
'H NMR (400MHz, DMSO-ds): & 12.47 (s, 1H), 8.91-9.06 (m, 1H), 8.67 (s, 1H), 8.39 (d,
J = 4.4 Hz, 1H), 8.14-8.29 (m, 3H), 7.37-7.55 (m, 2H), 7.15 (d, J = 2.9 Hz, 1H).
MS(M+1):519. Light yellow solid.
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N-(1-(4-fluorophenyl)-6-phenyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothio
phene-2-carboxamide

ocooooo

F.

QN‘N
S eI

'"H NMR (400MHz, DMSO-ds): 8 12.02 (br. s., 1H), 8.62 (s, 1H), 8.44-8.59 (m, 2H), 8.16-
8.44 (m, 4H), 7.55-7.69 (m, 3H), 7.40-7.55 (m, 2H). MS(M+1):461.
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gogoooooao
ocoooooooO0oooooDU0ooooDOO0oU0oOoooODODU0oOooDoODoDoOooooDoooooOo
gooooooobooboobobdooooob bbbt bbbobboooogaod
N-(1-(4-fluorophenyl)-6-(pyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-ni
trothiophene-2-carboxamide

goooogao

F\@
.
Rl
I s

'H NMR (400MHz, DMSO-de): & 12.08 (br. s., 1H), 9.65-9.69 (m, 1H), 8.77-8.81 (m, 1H),
8.74-8.77 (m, 1H), 8.65 (s, 1H), 8.37 (d, J = 4.4 Hz, 1H), 8.28-8.34 (m, 2H), 8.26 (d, J =
4.4 Hz, 1H), 7.59-7.65 (m, 1H), 7.45-7.53 (m, 2H). MS(M+1):462. Yellow solid.
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coooooooooooobooooooboboogooobOooobobDooobooooooao
N-(1-(4-fluorophenyl)-6-(pyrimidin-5-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-d¢): & 12.12 (br. s., 1H), 9.74 (s, 2H), 9.38 (s, 1H), 8.68 (s, 1
H), 8.18-8.45 (m, 4H), 7.38 - 7.59 (m, 2H). MS(M+1): 463. Khaki solid.
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N-(6-(2-fluorophenyl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide

oooooo

F.

@""t
e

'"H NMR (400MHz, DMSO-de): & 12.19 (br. s., 1H), 8.65 (s, 1H), 8.13-8.41 (m, 5H), 7.54-
7.67 (m, 1H), 7.33-7.54 (m, 4H). MS(M+1):479. White solid.
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N-(6-(3-fluorophenyl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide

oooooo

'H NMR (400MHz, DMSO-de): 8 11.97 (br. s., 1H), 8.61 (s, 1H), 8.14-8.39 (m, 6H), 7.62
(td, J = 8.1, 5.9 Hz, 1H), 7.36-7.55 (m, 3H). MS(M+1):479. Khaki solid.
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N-(1,6-bis(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophen
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e-2-carboxamide
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F

'H NMR (400MHz, DMSO-ds): & 12.02 (br. s., 1H), 8.52-8.66 (m, 3H), 8.37 (d, J = 44 H
z, 1H), 8.17-8.33 (m, 3H), 7.31-7.55 (m, 4H). MS(M+1):479. Yellow solid.
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N-(1-(4-fluorophenyl)-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4
-yl)-5-nitrothiophene-2-carboxamide

goooogao

O
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O
O

F.

Q

N A
| N N )N
FON
'H NMR (400MHz, DMSO-dg): & 12.05 (s, 1H), 9.28 (s, 1H), 8.94-8.90 (m, 1H), 8.83 (d,

J = 7.8 Hz, 1H), 8.63 (s, 1H), 8.39 (d, J = 8.8 Hz, 1H), 8.30-8.25 (m, 3H), 7.91-7.88 (m,
1H), 7.42-7.39 (m, 1H). MS(M+1): 480. Yellow solid.

goooogao
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N-(6-(3-chlorophenyl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide

goooogao

F.

Y %
'H NMR (400MHz, DMSO-d¢): & 12.01 (s, 1H), 8.64 (s, 1H), 8.53-8.52 (m, 1H), 8.47-8.45

(m, 1H), 8.38 (d, J = 7.8 Hz, 1H), 8.29-8.26 (m, 3H), 7.67-7.60 (m, 2H), 7.51-7.47 (m, 2
H). MS(M+1): 495. Yellow solid.

goooon
goooooddo

10

20

30

40

50



(171) JP 7397183 B2 2023.12.12

ocopooooooOoooooDOoooooDOooooooDoooooDogooooDoooooOo
cooooooobOOoOooobOOoooooOobOOoOooobDOoOooOboDbDbOoDOooboDODbDOOn
N-(6-(4-chlorophenyl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide

ocooooo

F.

Q

\
(X1
'"H NMR (400MHz, DMSO-de): & 12.00 (br. s., 1H), 8.60 (s, 1H), 8.47-8.53 (m, 2H), 8.37

(d, J = 4.4 Hz, 1H), 8.23-8.29 (m, 3H), 7.60-7.67 (m, 2H), 7.43-7.50 (m, 2H). MS(M+1):
495. Yellow solid.
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ooo
N-(6-(6-chloropyridin-3-yl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4
-yl)-5-nitrothiophene-2-carboxamide

ocooooo
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I

2 s
NI: N H)KL)-/NOZ
cl

'H NMR (400MHz, DMSO-ds): & 12.06 (br. s., 1H), 9.43 (d, J = 2.4 Hz, 1H), 8.77 (dd, J
= 8.3, 2.4 Hz, 1H), 8.63 (s, 1H), 8.36 (d, J = 4.4 Hz, 1H), 8.23-8.30 (m, 3H), 7.73 (d, J
= 8.3 Hz, 1H), 7.46 (t, J = 8.8 Hz, 2H). MS(M+1):496. yellow solid.
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N-(1-(4-fluorophenyl)-6-(6-methylpyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-
4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-d¢): & 12.05 (br. s., 1H), 9.54 (d, J = 2.0 Hz, 1H), 8.66 (dd, J
= 8.1, 2.2 Hz, 1H), 8.63 (s, 1H), 8.38 (d, J = 4.4 Hz, 1H), 8.27-8.34 (m, 2H), 8.26 (d, J
= 4.4 Hz, 1H), 7.43-7.54 (m, 3H), 2.58 (s, 3H). MS(M+1): 476. Amber solid.
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N-(1-(4-fluorophenyl)-6-(6-methoxypyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin
-4-yl)-5-nitrothiophene-2-carboxamide
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F

N-N
\)

N/%{ o]
Q/Ik -
N
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'H NMR (400MHz, DMSO-d¢): & 11.90 (s, 1H), 9.24 (d, J = 2.4 Hz, 1H), 8.63 (dd, J = 8
.8, 2.4 Hz, 1H), 8.55 (s, 1H), 8.34 (d, J = 4.4 Hz, 1H), 8.28 (dd, J = 9.3, 4.9 Hz, 2H), 8
23 (d, J = 4.4 Hz, 1H), 7.44 (t, J = 8.8 Hz, 2H), 6.97 (d, J = 8.8 Hz, 1H), 3.94 (s, 3H).
MS(M+1): 492. Yellow solid.
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N-(1-(4-fluorophenyl)-6-(4-(trifluoromethyl)phenyl)-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)-5-nitrothiophene-2-carboxamide

ocooooo

N [o}

l /
FaC

3
'"H NMR (400MHz, DMSO-d¢): & 12.06 (s, 1H), 8.62-8.69 (m, J = 8.3 Hz, 2H), 8.60 (s, 1
H), 8.37 (d, J = 4.4 Hz, 1H), 8.13-8.28 (m, 3H), 7.84-7.99 (m, J = 8.3 Hz, 2H), 7.45 (t,
J = 8.8 Hz, 2H). MS(M+1):529.
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N-(1-(4-fluorophenyl)-6-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyri
midin-4-yl)-5-nitrothiophene-2-carboxamide

oooooo

F.
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'"H NMR (400MHz, DMSO-d¢):8 12.11 (br. s., 1H), 8.52-8.74 (m, 3H), 8.22-8.42 (m, 4H),
7.58 (d, J = 7.8 Hz, 2H), 7.49 (t, J = 8.8 Hz, 2H). MS(M+1):545. Yellow solid.
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N-(6-(benzo[d][1,3]dioxol-5-yl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide

oooooo
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'H NMR (400MHz, DMSO-d¢): & 11.90 (br. s., 1H), 8.58 (s, 1H), 8.35 (d, J = 4.4 Hz, 1H

), 8.23-8.34 (m, 3H), 8.14 (dd, J = 8.3, 1.5 Hz, 1H), 7.98 (d, J = 1.5 Hz, 1H), 7.43-7.53
(m, 2H), 7.10 (d, J = 7.8 Hz, 1H), 6.15 (s, 2H). MS(M+1): 505. Light yellow solid.
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N-(6-(3,4-difluorophenyl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-y
1)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-dg): & 11.95 (br. s., 1H), 8.61 (s, 1H), 8.31-8.44 (m, 3H), 8.18-
8.30 (m, 3H), 7.58-7.70 (m, 1H), 7.47 (t, J = 8.8 Hz, 2H). MS(M+1):497. Brown solid.
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N-(6-(2,4-difluorophenyl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-y
I)-5-nitrothiophene-2-carboxamide

ocooooo

'H NMR (400MHz, DMSO-ds): & 12.20 (br. s., 1H), 8.60 (s, 1H), 8.23-8.35 (m, 3H), 8.18-
8.23 (m, 2H), 7.38-7.49 (m, 3H), 7.29 (td, J = 8.3, 2.4 Hz, 1H). MS(M+1):497.
ashy solid.
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N-(6-(4-chloro-3-fluorophenyl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide

oooooo

F.

Q
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'H NMR (400MHz, DMSO-de): & 11.97 (br. s., 1H), 8.61 (s, 1H), 8.29-8.39 (m, 3H), 8.20-
8.29 (m, 3H), 7.78 (t, J = 8.1 Hz, 1H), 7.36-7.53 (m, 2H). MS(M+1):513. Light khaki soli
d.
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N-(6-(4-chloro-2-fluorophenyl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide

oooooo

N-N
\

3
= S
cl F
'H NMR (400MHz, DMSO-d¢): & 12.15 (br. s., 1H), 8.63 (s, 1H), 8.36 (d, J] = 4.4 Hz, 1H
), 8.20-8.32 (m, 4H), 7.63 (dd, J = 11.0, 2.2 Hz, 1H), 7.50 (dd, J = 8.3, 2.0 Hz, 1H), 7.3
9-7.48 (m, 2H). MS(M+1): 513. Yellow-brown solid.
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N-(6-(4-chloro-2-ethoxyphenyl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-de): & 8.53 (s, 1H), 8.33 (dd, J = 9.0, 5.1 Hz, 2H), 7.82-8.20 (
m, 3H), 7.41 (t, J = 8.8 Hz, 2H), 7.27 (s, 1H), 7.14 (d, J 8.8 Hz, 1H), 4.19 (br. s., 2H
), 1.30 (t, J = 7.1 Hz, 3H). MS(M+1): 539. Light yellow solid.
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N-(6-(6-(2-(dimethylamino)ethoxy)pyridin-3-yl)-1-(4-fluorophenyl)-1H-pyrazo
l0[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, D,O+DMSO-d¢) : & 9.14 (d, J = 2.1 Hz, 1H), 8.62 (dd, J = 8.8, 2.1
Hz, 1H), 8.43 (s, 1H), 8.22 (d, J = 4.4 Hz, 1H), 8.18-8.14 (m, 2H), 8.10 (d, J = 4.4 Hz,
1H), 7.36 (t, J = 8.8 Hz, 2H), 6.99 (d, J = 8.8 Hz, 1H), 4.66-4.63 (m, 2H), 3.56-3.53 (m,
2H), 2.88 (s, 6H). MS-ESI (M+1): 549. Yellow solid.
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N-(1-(4-fluorophenyl)-6-(6-((2-methoxyethyl)(methyl)amino)pyridin-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide

oooooo

F.

Q,
[i /(Nj):"iﬂj\f/)“m’

'H NMR (400MHz, DMSO-de): & 11.82 (br. s., 1H), 9.18 (d, J = 2.0 Hz, 1H), 8.50 (s, 1H
), 8.44 (dd, J = 9.3, 2.4 Hz, 1H), 8.24-8.37 (m, 3H), 8.22 (d, J = 4.4 Hz, 1H), 7.44 (t, J

= 8.8 Hz, 2H), 6.75 (d, J = 9.3 Hz, 1H), 3.78 (t, J = 5.6 Hz, 2H), 3.55 (t, J = 5.9 Hz, 2
H), 3.27 (s, 3H), 3.12 (s, 3H). MS(M+1):549. Orange solid.
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N-(1-(4-fluorophenyl)-6-(4-propoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)
-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-ds): & 11.99 (br. s., 1H), 8.58 (s, 1H), 8.39 - 8.54 (m, 2H), 8.2
9 - 8.39 (m, 3H), 8.26 (d, J = 4.4 Hz, 1H), 7.38 - 7.65 (m, 2H), 6.99 - 7.23 (m, 2H), 4.
04 (t, J = 6.6 Hz, 2H), 1.79 (tt, J = 7.0, 6.6 Hz, 2H), 1.02 (t, J = 7.0 Hz, 3H). MS(M+1
): 519. Yellow solid.
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N-(1-(4-fluorophenyl)-6-(6-propoxypyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin
-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-d¢) : & 11.84 (brs, 1H), 9.19 (d, J = 2.1 Hz, 1H), 8.60 (dd, J
= 8.8, 2.1 Hz, 1H), 8.52 (s, 1H), 8.32 (d, J = 4.4 Hz, 1H), 8.28-8.23 (m, 2H), 8.21 (d, J

4.4 Hz, 1H), 7.42 (t, J = 8.8 Hz, 2H), 6.92 (d, J = 8.8 Hz, 1H), 4.28 (t, J = 6.8 Hz,
2H), 1.80- 1.71 (m, 2H), 0.99 (t, J = 6.8 Hz, 3H). MS(M+1): 520. Yellow solid.
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N-(1-(4-fluorophenyl)-6-(6-(2-hydroxyethoxy)pyridin-3-yl)-1H-pyrazolo[3,4-d]
pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-d¢) : 6 9.21 (d, J = 2.0 Hz, 1H), 8.62 - 8.76 (m, 1H), 8.37 - 8
.43 (m, 2H), 8.33 - 8.37 (m, 1H), 8.06 (d, J = 3.9 Hz, 1H), 7.58 (d, J = 3.9 Hz, 1H), 7.3

7 - 7.48 (m, 2H), 6.93 (d, J = 9.3 Hz, 1H), 4.88 (br. s., 1H), 4.30 - 4.44 (m, 2H), 3.76 (
t, J = 4.9 Hz, 2H). MS(M+1): 522. Orange solid.
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N-(1-(4-fluorophenyl)-6-(6-(2-methoxyethoxy)pyridin-3-yl)-1H-pyrazolo[3,4-d
Ipyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-de): & 11.62 (s, 1H), 9.04 (d, J = 1.0 Hz, 1H), 8.45 (dd, J = 8
.3, 1.8 Hz, 1H), 8.37 (s, 1H), 8.24-8.12 (m ,4H),7.32 (t, J = 8.3 Hz, 2H), 6.85 (d, J = 8.
8 Hz, 1H), 4.40-4.38 (m, 2H), 3.69-3.66 (m, 2H), 3.34 (s, 3H). MS(M+1): 536. Yellow soli
d.
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N-(6-(6-(2-ethoxyethoxy)pyridin-3-yl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]p
yrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-d¢) : & 11.89 (br. s., 1H), 9.21 (d, J = 2.0 Hz, 1H), 8.63 (dd,
J = 8.8, 2.4 Hz, 1H), 8.54 (s, 1H), 8.18-8.38 (m, 4H), 7.34 - 7.52 (m, 2H), 6.98 (d, J =
8.3 Hz, 1H), 4.45 (dd, J = 5.6, 4.2 Hz, 2H), 3.73 (dd, J = 5.6, 4.2 Hz, 2H), 3.52 (q, J =
6.8 Hz, 2H), 1.14 (t, ] = 6.8 Hz, 3H). MS(M+1): 550. Yellow solid.
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N-(6-(6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl)-1-(4-fluorophenyl)-1H-pyraz
olo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-ds): & 11.95 (s, 1H), 9.23 (d, J = 2.4 Hz, 1H), 8.66 (dd, J = 8
.8, 2.4 Hz, 1H), 8.56 (s, 1H), 8.33-8.22 (m, 4H), 7.45 (t, J = 8.8 Hz, 2H), 6.99 (d, J = 8
.8 Hz, 1H), 4.47-4.45 (m, 2H), 3.79-3.77 (m, 2H), 3.60-3.58 (m, 2H), 3.51-3.49 (m, 2H), 3
43 (q, J = 6.8 Hz, 2H), 1.09 (t, J = 6.8 Hz, 3H). MS(M+1): 594. Yellow solid.
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N-(6-(2-fluoro-4-(2-methoxyethoxy)phenyl)-1-(4-fluorophenyl)-1H-pyrazolo[3,
4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-d¢): & 12.14 (br. s., 1H), 8.61 (s, 1H), 8.18-8.42 (m, 5H), 7.37-
7.53 (m, 2H), 6.92-7.08 (m, 2H), 4.22 (dd, J = 5.1, 3.7 Hz, 2H), 3.62-3.76 (m, 2H), 3.33
(s, 3H). MS(M+1): 553. Bright yellow solid.
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N-(6-(6-(2-(2-ethoxyethoxy)ethoxy)-4-methylpyridin-3-yl)-1-(4-fluorophenyl)-
1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-de): 8 11.93 (s, 1H), 8.11 (s, 1H), 8.55 (s, 1H), 8.30 (d, J = 4.
2 Hz, 1H), 8.19-8.15 (m, 1H), 7.42-7.38 (m, 2H), 6.79 (s, 1H), 4.43-4.41 (m, 2H), 3.77-3.7
4 (m, 2H), 3.60-3.57 (m, 2H), 3.51-3.49 (m, 2H), 3.43 (q, J = 6.8 Hz, 2H), 2.63(s, 3H), 1
10 (t, J = 6.8 Hz, 3H). MS(M+1): 608. Yellow solid.
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N-(6-(4-chloro-2-(2-(2-ethoxyethoxy)ethoxy)phenyl)-1-(4-fluorophenyl)-1H-py
razolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-ds): & 12.26 (br. s., 1H), 8.65 (s, 1H), 8.13-8.41 (m, 4H), 7.83
(br. s., 1H), 7.45 (t, J = 8.8 Hz, 2H), 7.37 (br. s., 1H), 7.20 (d, J = 7.3 Hz, 1H), 4.26 (b
r. s., 2H), 3.70 (br. s., 2H), 3.38 (br. s., 2H), 3.15-3.26 (m, 4H), 0.91 (t, J = 6.8 Hz, 3H)
. MS(M+1): 628. Yellow solid.
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N-(1-(4-fluorophenyl)-6-(6-morpholinopyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-d¢): 8 11.95 (br. s., 1H), 9.27 (d, J = 2.0 Hz, 1H), 8.53-8.58 (
m, 2H), 8.30-8.37 (m, 3H), 8.25 (d, J = 4.4 Hz, 1H), 7.44-7.52 (m, 2H), 7.00 (d, J = 8.8
Hz, 1H), 3.69-3.78 (m, 4H), 3.58-3.67 (m, 4H). MS(M+1):547. brown solid.
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N-(1-(4-fluorophenyl)-6-(4-methylcyclohex-1-en-1-yl)-1H-pyrazolo[3,4-d]pyri
midin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-d¢):5 11.85 (br. s., 1H), 8.52 (s, 1H), 8.15-8.41 (m, 4H), 7.32-7
53 (m, 3H), 2.82 (d, J = 17.1 Hz, 1H), 2.36-2.48 (m, 2H), 1.81-2.03 (m, 2H), 1.74 (br. s.
, 1H), 1.23-1.42 (m, 1H), 1.02 (d, J = 6.4 Hz, 3H). MS(M+1): 479. Pale yellow solid.
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N-(1-(4-fluorophenyl)-6-(4-methylcyclohexyl)-1H-pyrazolo[3,4-d]pyrimidin-4-
yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-de)(cis and trans):d 12.03 (br. s., 1H), 8.55 (s, 2H), 8.31 (br. s.
, 2H), 8.09-8.28 (m, 7H), 7.37-7.53 (m, 4H), 3.04 (tt, J = 7.9, 4.0 Hz, 1H), 2.84 (tt, J =
11.9, 3.2 Hz, 1H), 2.14 (br. s., 2H), 2.06 (d, J = 11.2 Hz, 2H), 1.57-1.86 (m, 9H), 1.34-
1.52 (m, 3H), 1.03-1.18 (m, 2H), 0.89-1.00 (m, 6H). MS(M+1): 481. Pale yellow solid.
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N-(6-(4,4-dimethylcyclohex-1-en-1-yl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]
pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-ds): & 11.90 (br. s., 1H), 8.54 (s, 1H), 8.17-8.42 (m, 4H), 7.34-
7.57 (m, 3H), 2.66 (br. s., 2H), 2.13 (br. s., 2H), 1.54 (t, ] = 6.4 Hz, 2H), 0.98 (s, 6H).
MS(M+1): 493. Pale yellow solid.
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N-(6-(4,4-dimethylcyclohexyl)-1-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidi
n-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-de): & 12.23 (br. s., 1H), 8.55 (s, 1H), 8.16-8.41 (m, 4H), 7.37-
7.55 (m, 2H), 2.73-2.90 (m, 1H), 1.75-1.99 (m, 4H), 1.51 (d, J = 12.7 Hz, 2H), 1.36 (td,
J = 12.5, 4.9 Hz, 2H), 0.98 (d, J = 4.9 Hz, 6H). MS(M+1): 495. White solid.
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Compound R1 R2 10
LCso (uM)
7-1 5-(trifluoromethyl)pyridin-2-yl 4-fluorophenyl 0.26
7-2 5-(trifluoromethyl)pyridin-2-yl 6-fluoropyridin-3-yl 0.15
7-3 5-(trifluoromethyl)pyridin-2-yl 4-chlorophenyl 0.13
7-4 5-(trifluoromethyl)pyridin-2-yl 4-(trifluoromethyl)phenyl 0.22
7-5 5-(trifluoromethyl)pyridin-2-yl 4-(trifluoromethoxy)phenyl 0.31
7-6 5-(trifluoromethyl)pyridin-2-yl 2 4-difluorophenyl 0.15 20
7-7 5-(trifluoromethyl)pyridin-2-yl 6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl 0.50
7-8 pyridin-2-yl 4-fluorophenyl 0.58
7-9 2,4-dichlorophenyl 4-fluorophenyl 0.37
7-10 2,4-dichlorophenyl 6-fluoropyridin-3-yl >1.25
7-11 3,4-dichlorophenyl (S)-2-(hydroxymethyl)pyrrolidin-1-yl 0.51
7-12 2,4-difluorophenyl 4-fluorophenyl 0.43
7-13 2,4-difluorophenyl 6-fluoropyridin-3-yl 0.13 30
7-14 2 4-difluorophenyl 4-chlorophenyl 0.58
7-15 benzyl 6-chloropyridin-3-yl 1.2
7-16 benzyl 4-chlorophenyl >1.25
7-17 benzyl 6-methylpyridin-3-yl >1.25
7-18 3-fluorobenzyl 6-methoxypyridin-3-yl >1.25
7-19 4-acrylamidophenyl 4-fluorophenyl 0.19
40
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N-(6-(4-fluorophenyl)-1-(5-(trifluoromethyl)pyridin-2-yl)-1H-pyrazolo[3,4-d]p
yrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'"H NMR (400MHz, DMSO-d¢): & 12.11 (s, 1H), 9.08 (s, 1H), 8.47-8.76 (m, 5H), 8.39 (d,
J = 4.4 Hz, 1H), 8.28 (d, J = 4.4 Hz, 1H), 7.43 (t, J = 8.6 Hz, 2H). MS(M+1):530.

Light yellow solid.
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N-(6-(6-fluoropyridin-3-yl)-1-(5-(trifluoromethyl)pyridin-2-yl)-1H-pyrazolo[3,

4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'"H NMR (400MHz, DMSO-de): & 12.17 (brs, 1H), 9.36 (d, J = 2.4 Hz, 1H), 9.09 (s, 1H),
9.02-8.97 (m, 1H), 8.76 (s, 1H), 8.68 (d, J = 8.8 Hz, 1H), 8.57-8.55 (m, 1H), 8.37 (d, J =
4.4 Hz, 1H), 8.27 (d, J = 4.4 Hz, 2H), 7.45-7.42 (m, 1H). MS(M+1): 531. White solid.
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N-(6-(4-chlorophenyl)-1-(5-(trifluoromethyl)pyridin-2-yl)-1H-pyrazolo[3,4-d]

pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide

gooooon

N

-N
\
&r i
= S
AN e

F3C

Cl

'H NMR (400MHz, DMSO-de): & 12.12 (s, 1H), 9.08 (s, 1H), 8.72 (s, 1H), 8.60-8.69 (m,
1H), 8.50-8.60 (m, 3H), 8.39 (d, J = 4.4 Hz, 1H), 8.27 (d, ] = 4.4 Hz, 1H), 7.61- 7.74 (

m, 2H). MS(M+1):546. Light yellow solid.
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5-nitro-N-(6-(4-(trifluoromethyl)phenyl)-1-(5-(trifluoromethyl)pyridin-2-yl)-1
H-pyrazolo[3,4-d]pyrimidin-4-yl)thiophene-2-carboxamide
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'H NMR (400MHz, DMSO-d¢): & 12.21 (br. s., 1H), 9.08 (s, 1H), 8.74 (t, J = 4.2 Hz, 3H)
, 8.64 (d, J = 8.8 Hz, 1H), 8.51-8.60 (m, 1H), 8.38 (d, ] = 4.4 Hz, 1H), 8.27 (d, ] = 4.4
Hz, 1H), 7.96 (d, J = 8.3 Hz, 2H). MS(M+1):580. White milky solid.
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5-nitro-N-(6-(4-(trifluoromethoxy)phenyl)-1-(5-(trifluoromethyl)pyridin-2-yl)-
1H-pyrazolo[3,4-d]pyrimidin-4-yl)thiophene-2-carboxamide

oooooo

Y 8
= S
F3CO

'H NMR (400MHz, DMSO-d¢): & 12.16 (br. s., 1H), 9.08 (s, 1H), 8.72 (s, 1H), 8.66 (dd, J
= 9.0, 2.2 Hz, 3H), 8.55 (dd, J = 8.6, 2.2 Hz, 1H), 8.38 (d, J = 4.4 Hz, 1H), 8.27 (d, J
= 4.4 Hz, 1H), 7.58 (d, J = 7.8 Hz, 2H). MS(M+1):596. White solid.
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N-(6-(2,4-difluorophenyl)-1-(5-(trifluoromethyl)pyridin-2-yl)-1H-pyrazolo[3,4
-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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goooao

X
F

'"H NMR (400MHz, DMSO-ds): & 12.25 (br. s., 1H), 9.05 (s, 1H), 8.73 (s, 1H), 8.67 (d, J
= 8.3 Hz, 1H), 8.54 (dd, J = 8.8, 2.4 Hz, 1H), 8.37 (d, J] = 4.4 Hz, 1H), 8.17-8.34 (m, 2
H), 7.46 (t, J = 2.2 Hz, 1H), 7.32 (d, J = 2.4 Hz, 1H). MS(M+1):548. White solid.

ooooo

ooooo

0000000000000 00o00D0D0U0oo0DO0oDoDUoo0oDoDo0oOooooDOoOoOao
000000 o0oDO00o0oo0oDo00O0o0o0D0oU0oDo0DOoDoDoooDoDoOooDoODoDOoOoOaO
oo0o0o00ooooD0oO0ooooD0oooooODOoUoUooDoDoDoooooOod
(6-(6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl)-1-(5-(trifluoromethyl)pyridin

-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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ooooao
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gy B N-N

Res

O N
'"H NMR (400MHz, DMSO-d¢): & 11.96 (s, 1H), 9.25 (d, J = 2.4 Hz, 1H), 9.02 (s, 1H), 8.
68-8.64 (m, 3H), 8.53-8.50 (m, 1H), 8.34 (d, J = 8.8 Hz, 1H), 8.23 (d, J = 8.8 Hz, 1H),
6.98 (d, J = 8.8 Hz, 1H), 4.47-4.45 (m, 2H), 3.79-3.77 (m, 2H), 3.60-3.58 (m, 2H), 3.52-3.

49 (m, 2H), 3.43 (q, J = 6.8 Hz, 2H), 1.10 (t, ] = 6.8 Hz, 3H). MS(M+1): 645. Yellow s
olid.
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(6-(4-fluorophenyl)-1-(pyridin-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-ni

trothiophene-2-carboxamide

O

gooaao
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'H NMR (400MHz, DMSO-d¢):8 12.04 (br. s., 1H), 8.67-8.71 (m, 1H), 8.65 (s, 1H), 8.53-8

.60 (m, 2H), 8.39 (d, J = 4.4 Hz, 1H), 8.23-8.30 (m, 2H), 8.11-8.18 (m, 1H), 7.52 (ddd, J
= 7.3, 4.9, 1.0 Hz, 1H), 7.35-7.45 (m, 2H). MS(M+1):462. Yellow solid.

10

20

30

40

50



(187) JP 7397183 B2 2023.12.12

oooogoo

ocooooo
ocoooooooO0oOooooDOoooooDOoogoooObOoOooooDoooooDoooooOo
gcoooooooOoOooooOoooooOoooooObOoooobObO0oooboboDooooDOoo
N-(1-(2,4-dichlorophenyl)-6-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-
yl)-5-nitrothiophene-2-carboxamide

ocooooo

Cl
Cl
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'H NMR (400MHz, DMSO-ds): & 12.10 (br. s., 1H), 8.65 (s, 1H), 8.39-8.48 (m, 2H), 8.37
(d, J = 4.4 Hz, 1H), 8.26 (d, J = 4.4 Hz, 1H), 8.02 (d, J = 2.4 Hz, 1H), 7.81 (d, J] = 8.3
Hz, 1H), 7.73 (dd, J = 8.8, 2.4 Hz, 1H), 7.32-7.41 (m, 2H). MS(M+1):530. Light khaki s
olid.
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N-(1-(2,4-dichlorophenyl)-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-dg): & 12.19 (br. s., 1H), 9.18 (d, ] = 2.4 Hz, 1H), 8.78 (td, J
= 8.3, 2.4 Hz, 1H), 8.68 (s, 1H), 8.31 (d, J = 4.4 Hz, 1H), 8.26 (d, J = 4.4 Hz, 1H), 8.0
2 (d, J = 2.4 Hz, 1H), 7.81 (d, J = 8.3 Hz, 1H), 7.68-7.78 (m, 1H), 7.35 (dd, J = 8.8, 2.
4 Hz, 1H). MS(M+1): 530. Light khaki solid.
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(S)-N-(1-(3,4-dichlorophenyl)-6-(2-(hydroxymethyl)pyrrolidin-1-yl)-1H-pyrazo
lo[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-d¢): & 11.54 (br. s., 1H), 8.63 (br. s., 1H), 8.25-8.34 (m, 2H),

8.18-8.25 (m, 1H), 7.77 (d, J = 8.8 Hz, 1H), 4.73 (br. s., 1H), 4.25 (d, J = 16.6 Hz, 1H),
3.65 (br. s., 4H), 1.98-2.18 (m, 3H), 1.91 (br. s., 1H). MS(M+1): 534. Khaki solid.
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N-(1-(2,4-difluorophenyl)-6-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-y
I)-5-nitrothiophene-2-carboxamide

oooooo

F.

Fo
F

'H NMR (400MHz, DMSO-de):3 12.08 (br. s., 1H), 8.65 (s, 1H), 8.42-8.51 (m, 2H), 8.37 (
d, ] = 4.4 Hz, 1H), 8.26 (d, ] = 4.4 Hz, 1H), 7.88 (td, J = 8.8, 5.9 Hz, 1H), 7.63-7.73 (
m, 1H), 7.32-7.44 (m, 3H). MS(M+1): 497. Yellow solid.
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N-(1-(2,4-difluorophenyl)-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-d¢): & 12.14 (br. s., 1H), 9.21 (d, J = 2.4 Hz, 1H), 8.80 (td, J
= 8.4, 2.4 Hz, 1H), 8.69 (s, 1H), 8.38 (d, J = 4.4 Hz, 1H), 8.27 (d, J = 4.4 Hz, 1H), 7.9

0 (td, J = 8.4, 6.0 Hz, 1H), 7.60-7.76 (m, 1H), 7.31-7.47 (m, 2H). MS(M+1): 498.
White solid.
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N-(6-(4-chlorophenyl)-1-(2,4-difluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-
yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-d¢): & 12.09 (br. s., 1H), 8.65 (s, 1H), 8.31-8.50 (m, 3H), 8.25
(d, J = 4.4 Hz, 1H), 7.88 (td, J = 8.8, 5.9 Hz, 1H), 7.55-7.73 (m, 3H), 7.31-7.45 (m, 1H).
MS(M+1): 513. Yellow solid.
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N-(1-benzyl-6-(6-chloropyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitr
othiophene-2-carboxamide

oooooo
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Cl N

'"H NMR (400MHz, DMSO-ds):8 12.03 (br. s., 1H), 9.48 (d, J = 2.0 Hz, 1H), 8.85 (dd, J
= 8.3, 2.4 Hz, 1H), 8.46 (s, 1H), 8.32 (d, J = 4.4 Hz, 1H), 8.24 (d, J = 4.4 Hz, 1H), 7.7
5 (d, J = 8.3 Hz, 1H), 7.19-7.46 (m, 5H), 5.74 (s, 2H). MS(M+1): 492. Lemon Chiffon sol
id.
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N-(1-benzyl-6-(4-chlorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothio
phene-2-carboxamide

oooooo

Oy

'H NMR (400MHz, DMSO-d¢): & 11.97 (br. s., 1H), 8.49-8.61 (m, 2H), 8.43 (s, 1H), 8.36
(d, J = 4.4 Hz, 1H), 8.25 (d, J = 4.4 Hz, 1H), 7.57-7.72 (m, 2H), 7.22-7.39 (m, 5H), 5.73
(s, 2H). MS(M+1): 491. Bright yellow solid.

oooooo

ooooooo

00000000000 oODoD0oo0ooooDO0oo0Do0oooODoOD0DOoooODoDoDooooDoooooao
0000000000000 0o0ooooDo0ooooDo0oDooDoDoDoooooOoao
N-(1-benzyl-6-(6-methylpyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nit
rothiophene-2-carboxamide
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'"H NMR (400MHz, DMSO-de): & 11.97 (s, 1H), 9.56 (d, J = 2.0 Hz, 1H), 8.66-8.79 (m, 1
H), 8.44 (s, 1H), 8.38 (d, J = 4.4 Hz, 1H), 8.25 (d, J = 4.4 Hz, 1H), 7.47 (d, J = 7.8 Hz
, 1H), 7.22-7.41 (m, 5H), 5.73 (s, 2H), 2.58 (s, 3H). MS(M+1): 472. Khaki solid.
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N-(1-(3-fluorobenzyl)-6-(6-methoxypyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin
-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-ds): & 11.94 (br. s., 1H), 9.31 (d, J = 2.4 Hz, 1H), 8.72 (dd, J
= 8.8, 2.4 Hz, 1H), 8.43 (s, 1H), 8.36 (d, J = 4.4 Hz, 1H), 8.25 (d, J = 4.4 Hz, 1H), 7.3
9 (td, J = 7.9, 6.1 Hz, 1H), 7.06-7.23 (m, 3H), 7.01 (d, J = 9.3 Hz, 1H), 5.74 (s, 2H), 3.

96 (s, 3H). MS(M+1): 506. Bright yellow solid
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oo

N-(1-(4-acrylamidophenyl)-6-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-

yl)-5-nitrothiophene-2-carboxamide
oooooo

o

'H NMR (400MHz, DMSO-ds): & 11.97 (br. s., 1H), 10.34 (s, 1H), 8.51-8.61 (m, 3H), 8.37
(d, J = 4.4 Hz, 1H), 8.24 (d, J = 4.4 Hz, 1H), 8.16-8.22 (m, J = 8.8 Hz, 2H), 7.87- 7.9
5 (m, J = 8.8 Hz, 2H), 7.40 (t, J = 9.0 Hz, 2H), 6.49 (dd, J = 17.1, 10.3 Hz, 1H), 6.31 (
dd, J = 17.1, 2.0 Hz, 1H), 5.80 (dd, J = 9.8, 2.0 Hz, 1H). MS(M+1):530. Yellow solid.
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Table 8
R
\
Rz/I\N/ ﬂ)j\f%Noz
Hep3B LCso
Compound R, R,
(uM)
8-1 (S)-1-isopropylpyrrolidin-3-yl 6-fluoropyridin-3-yl >3
8-2 (S)-N-1-acetylpyrrolidin-3-yl 6-fluoropyridin-3-yl >3
8-3 (S)-N-1-acryloylpyrrolidin-3-yl 6-fluoropyridin-3-yl =3
8-4 (S)-N-1-pivaloylpyrrolidin-3-yl 6-fluoropyridin-3-yl 1.49
8-5 ethyl (S)-3-pyrrolidine-1-carboxylate 6-fluoropyridin-3-yl >2
8-6 ethyl (R)-3-pyrrolidine-1-carboxylate 6-fluoropyridin-3-yl >2
8-7 tert-butyl (S)-3-pyrrolidine-1-carboxylate 6-fluoropyridin-3-yl 1.49
8-8 cyclopentyl 6-fluoropyridin-3-yl 1.17
8-9 cyclopentyl 4-chlorophenyl 0.94
8-10 cycloheptyl 4-fluorophenyl 0.83
8-11 cycloheptyl 6-fluoropyridin-3-yl NA
8-12 cycloheptyl 4-methyl benzoate 0.47
8-13 (1R,55)-3,3,5-trimethylcyclohexyl 4-fluorophenyl 0.90
8-14 (1R,55)-3,3,5-trimethylcyclohexyl 6-fluoropyridin-3-yl 0.62
8-15 (1R,55)-3,3,5-trimethylcyclohexyl 4-chlorophenyl 1.27
8-16 (1R,55)-3,3,5-trimethylcyclohexyl 6-chloropyridin-3-yl 0.59
goooogd
gooooon
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(S)-N-(6-(6-fluoropyridin-3-yl)-1-(1-isopropylpyrrolidin-3-yl)-1H-pyrazolo[3,4

-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-ds): 8(111.84 (br. s., 1H), 9.30 (d, J = 2.4 Hz, 1H), 8.96 (td, J
= 8.3, 2.4 Hz, 1H), 8.42 (s, 1H), 8.25-8.32 (m, 1H), 8.18-8.25 (m, 1H), 7.40 (dd, J = 8.6,
2.7 Hz, 1H), 5.51-5.69 (m, 1H), 2.90 (d, J = 19.1 Hz, 3H), 2.58 (br. s., 1H), 2.25-2.47 (m
, 3H), 1.09 (d, J = 6.4 Hz, 6H). MS(M+1): 497. Dark orange solid.
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(S)-N-(1-(1-acetylpyrrolidin-3-yl)-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]
pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-d¢): & 12.01 (br. s., 1H), 9.32 (dd, J = 5.4, 2.4 Hz, 1H), 8.89-9
.05 (m, 1H), 8.45 (d, J = 5.4 Hz, 1H), 8.33 (d, J = 4.4 Hz, 1H), 8.25 (d, ] = 4.4 Hz, 1H

), 7.42 (dd, J = 8.6, 2.7 Hz, 1H), 3.57-4.11 (m, 5H), 2.38-2.60 (m, 2H), 1.99 (s, 3H). MS(
M+1): 497. White solid
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(S)-N-(1-(1-acryloylpyrrolidin-3-yl)-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-
dlpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-ds): 8 12.01 (br. s., 1H), 9.21-9.43 (m, 1H), 8.86-9.06 (m, 1H),
8.45 (d, J = 3.4 Hz, 1H), 8.34 (dd, J = 4.4, 1.5 Hz, 1H), 8.25 (d, J = 4.4 Hz, 1H), 7.42
(dd, J = 8.6, 2.7 Hz, 1H), 6.51-6.75 (m, 1H), 6.18 (ddd, J = 17.1, 7.8, 2.4 Hz, 1H), 5.62-
5.83 (m, 2H), 3.59-4.23 (m, 4H), 2.25-2.64 (m, 2H). MS(M+1): 509. Rosy brown solid.
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(S)-N-(6-(6-fluoropyridin-3-yl)-1-(1-pivaloylpyrrolidin-3-yl)-1H-pyrazolo[3,4-
dlpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'"H NMR (400MHz, DMSO-ds): & 11.93 (br. s., 1H), 9.29 (d, J = 2.4 Hz, 1H), 8.94 (td, J
= 8.3, 2.4 Hz, 1H), 8.41 (s, 1H), 8.34 (d, J = 4.4 Hz, 1H), 8.23 (d, J = 4.4 Hz, 1H), 7.4
0 (dd, J = 8.6, 2.7 Hz, 1H), 5.65 (br. s., 1H), 4.00 (br. s., 2H), 3.83 (br. s., 2H), 2.44 (b
r. s., 2H), 1.19 (s, 9H). MS(M+1): 539. White solid.
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ethyl (S)-3-(6-(6-fluoropyridin-3-yl)-4-(5-nitrothiophene-2-carboxamido)-1H-
pyrazolo[3,4-d]pyrimidin-1-yl)pyrrolidine-1-carboxylate
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'H NMR (400MHz, DMSO-ds): & 11.94 (s, 1H), 9.28 (d, J = 2.4 Hz, 1H), 8.93 (td, J = 8.
3, 2.4 Hz, 1H), 8.41 (s, 1H), 8.34 (d, J = 4.4 Hz, 1H), 8.23 (d, J = 4.4 Hz, 1H), 7.40 (d
d, J = 8.6, 2.7 Hz, 1H), 5.68 (br. s., 1H), 4.06 (quin, J = 7.1 Hz, 2H), 3.86-3.95 (m, 1H),
3.75 (dd, J = 11.2, 4.4 Hz, 1H), 3.48-3.71 (m, 2H), 2.30-2.48 (m, 2H), 1.19 (dt, J = 16.6
, 7.3 Hz, 3H). MS(M+1):527. Burly wood solid.
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ethyl (R)-3-(6-(6-fluoropyridin-3-yl)-4-(5-nitrothiophene-2-carboxamido)-1H-
pyrazolo [3,4-d]pyrimidin-1-yl)pyrrolidine-1-carboxylate
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'H NMR (400MHz, DMSO-d¢): & 11.99 (br. s., 1H), 9.31 (d, J = 2.4 Hz, 1H), 8.95 (td, J
= 8.3, 2.4 Hz, 1H), 8.44 (s, 1H), 8.34 (d, J = 4.4 Hz, 1H), 8.25 (d, J = 4.4 Hz, 1H), 74
1 (dd, J = 8.6, 2.7 Hz, 1H), 5.70 (br. s., 1H), 4.01-4.15 (m, 2H), 3.85-3.97 (m, 1H), 3.71-
3.78 (m, 1H), 3.64 (d, J = 6.8 Hz, 1H), 3.57 (d, J = 6.4 Hz, 1H), 2.26-2.48 (m, 2H), 1.19
(dt, J = 16.9, 7.0 Hz, 3H). MS(M+1):527. Light yellow solid.
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tert-butyl (S)-3-(6-(6-fluoropyridin-3-yl)-4-(5-nitrothiophene-2-carboxamido)
-1H- pyrazolo[3,4-d]pyrimidin-1-yl)pyrrolidine-1-carboxylate



oooooan

>L03L'Q .
N \\ (o]

N IN/ NS
I H | )—NO:
4

F

(196)

JP 7397183 B2 2023.12.12

'H NMR (400MHz, DMSO-d¢): & 12.01 (br. s., 1H), 9.32 (d, J = 2.4 Hz, 1H), 8.96 (td, J
= 8.3, 2.4 Hz, 1H), 8.44 (s, 1H), 8.32 (d, J = 4.4 Hz, 1H), 8.25 (d, J = 4.4 Hz, 1H), 7.4
1 (dd, J = 8.6, 2.7 Hz, 1H), 5.68 (br. s., 1H), 3.82-3.91 (m, 1H), 3.56-3.72 (m, 2H), 3.50
(br. s., 1H), 2.34-2.48 (m, 2H), 1.38-1.48 (m, 9H). MS(M+1): 555. Pale yellow solid.
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N-(1-cyclopentyl-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5

-nitrothiophene-2-carboxamide
oooooo

QH
\
N (o]
F N

'"H NMR (400MHz, DMSO-d¢): & 11.91 (br. s., 1H), 9.30 (d, J = 2.4 Hz, 1H), 8.95 (td, J
= 8.3, 2.4 Hz, 1H), 8.41 (s, 1H), 8.31-8.39 (m, 1H), 8.24 (d, J = 4.4 Hz, 1H), 7.40 (dd, J
= 8.6, 2.7 Hz, 1H), 5.46 (quin, J = 7.3 Hz, 1H), 2.13-2.27 (m, 2H), 2.00-2.13 (m, 2H), 1

.83- 2.00 (m, 2H), 1.68-1.83 (m, 2H). MS(M+1): 454. Khaki solid.
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N-(6-(4-chlorophenyl)-1-cyclopentyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitr

othiophene-2-carboxamide
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'"H NMR (400MHz, DMSO-de): & 11.87 (br. s., 1H), 8.45-8.62 (m, 2H), 8.30-8.45 (m, 2H),
8.21 (d, J = 4.4 Hz, 1H), 7.56-7.71 (m, 2H), 5.43 (quin, J = 7.2 Hz, 1H), 2.12- 2.26 (m,
2H), 1.99-2.12 (m, 2H), 1.82-1.99 (m, 2H), 1.63-1.82 (m, 2H). MS(M+1): 469. Light yello

w solid.
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N-(1-cycloheptyl-6-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitr
othiophene-2-carboxamide

oooooo

QN‘%

'H NMR (400MHz, DMSO-ds): & 11.91 (br. s., 1H), 8.54-8.62 (m, 2H), 8.37 (s, 1H), 8.33
(d, J = 4.4 Hz, 1H), 8.24 (d, J = 4.4 Hz, 1H), 7.34-7.46 (m, 2H), 5.12 (tt, J = 9.6, 4.8 H
z, 1H), 2.10-2.24 (m, 2H), 2.00-2.10 (m, 2H), 1.79-1.95 (m, 2H), 1.56-1.79 (m, 6H). MS(M
+1):481. Khaki solid.
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N-(1-cycloheptyl-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide
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'"H NMR (400MHz, DMSO-d¢): & 11.92 (br. s., 1H), 9.31 (d, J = 2.4 Hz, 1H), 8.95 (td, J
= 8.3, 2.4 Hz, 1H), 8.40 (s, 1H), 8.35 (d, J = 4.4 Hz, 1H), 8.24 (d, J = 4.4 Hz, 1H), 7.4
0 (dd, J = 8.6, 2.7 Hz, 1H), 5.13 (tt, J = 9.6, 4.8 Hz, 1H), 2.10-2.23 (m, 2H), 1.98-2.10 (
m, 2H), 1.78-1.91 (m, 2H), 1.55-1.78 (m, 6H). MS(M+1):482. Khaki solid.
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methyl 4-(1-cycloheptyl-4-(5-nitrothiophene-2-carboxamido)-1H-pyrazolo[3,4
-d] pyrimidin-6-yl)benzoate

oooooo

N-N
\

NS o

|
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'H NMR (400MHz, DMSO-de): & 11.97 (br. s., 1H), 8.64-8.71 (m, J = 8.8 Hz, 2H), 8.39 (
s, 1H), 8.36 (d, J = 4.4 Hz, 1H), 8.24 (d, ] = 4.4 Hz, 1H), 8.09-8.20 (m, J = 8.3 Hz, 2H
), 5.15 (tt, J = 9.5, 4.9 Hz, 1H), 3.91 (s, 3H), 2.10-2.22 (m, 2H), 1.99-2.10 (m, 2H), 1.78-
1.92 (m, 2H), 1.55-1.78 (m, 6H). MS(M+1):521. Gray solid.
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N-(6-(4-fluorophenyl)-1-((1R,5S)-3,3,5-trimethylcyclohexyl)-1H-pyrazolo[3,4-
dlpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-ds): 8 11.88 (br. s., 1H), 8.57 (dd, J = 8.8, 5.9 Hz, 2H), 8.32-
8.42 (m, 2H), 8.25 (d, J = 4.4 Hz, 1H), 7.35-7.48 (m, 2H), 5.04-5.17 (m, 1H), 2.37-2.47 (
m, 2H), 2.32 (dd, ] = 14.2, 5.9 Hz, 1H), 1.67 (dd, J = 13.7, 4.4 Hz, 1H), 1.53-1.62 (m, 1
H), 1.47 (dd, J = 12.7, 3.9 Hz, 1H), 1.10-1.16 (m, 1H), 1.08 (d, J = 6.8 Hz, 3H), 0.99 (s,
3H), 0.59 (s, 3H). MS(M+1): 509. Yellow solid.
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N-(6-(6-fluoropyridin-3-yl)-1-((1R,5S)-3,3,5-trimethylcyclohexyl)-1H-pyrazolo
[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-de): & 11.94 (br. s., 1H), 9.29 (d, J = 2.4 Hz, 1H), 8.93 (td, J
= 8.3, 2.4 Hz, 1H), 8.41 (s, 1H), 8.33 (d, J] = 4.4 Hz, 1H), 8.24 (d, J = 4.4 Hz, 1H), 7.4
2 (dd, J = 8.8, 2.4 Hz, 1H), 5.09-5.18 (m, 1H), 2.36-2.45 (m, 2H), 2.29 (dd, J = 13.9, 6.1
Hz, 1H), 1.68 (dd, J = 13.7, 3.9 Hz, 1H), 1.54-1.63 (m, 1H), 1.47 (d, J = 9.3 Hz, 1H),

1.11-1.18 (m, 1H), 1.08 (d, J = 6.8 Hz, 3H), 0.99 (s, 3H), 0.60 (s, 3H). MS(M+1): 510. L

ight yellow solid.
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N-(6-(4-chlorophenyl)-1-((1R,5S5)-3,3,5-trimethylcyclohexyl)-1H-pyrazolo[3,4-
dlpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'"H NMR (400MHz, DMSO-d¢): & 11.89 (s, 1H), 8.45-8.59 (m, J = 8.8 Hz, 2H), 8.31-8.42
(m, 2H), 8.24 (d, J] = 4.4 Hz, 1H), 7.56-7.72 (m, 2H), 5.04-5.20 (m, 1H), 2.36-2.45 (m, 2
H), 2.31 (dd, J = 13.7, 5.9 Hz, 1H), 1.67 (dd, J = 13.7, 4.4 Hz, 1H), 1.51-1.62 (m, 1H),
1.46 (dd, J = 13.0, 3.2 Hz, 1H), 1.09-1.16 (m, 1H), 1.07 (d, J = 6.8 Hz, 3H), 0.98 (s, 3H
), 0.58 (s, 3H).MS(M+1): 525. Yellow solid.

oooooo

ooooooo

0000000000000 o0ooooD0oo0oo0oooo0DoooooDoooooDoooooaon
00000000000 oDoDo0ooooDO0ooDo0ooDoODoDoooDoDoooooDoooooan
Oo000ooooOo0ooooooooooo
N-(6-(6-chloropyridin-3-yl)-1-((1R,5S)-3,3,5-trimethylcyclohexyl)-1H-pyrazol
0[3,4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'"H NMR (400MHz, DMSO-d¢): & 11.96 (s, 1H), 9.45 (d, J = 2.0 Hz, 1H), 8.80 (dd, J = 8

.3, 2.4 Hz, 1H), 8.43 (s, 1H), 8.36 (d, J = 4.4 Hz,
, J = 83 Hz, 1H), 5.04-5.22 (m, 1H), 2.35-2.45 (m

1H), 8.25 (d, J = 4.4 Hz, 1H), 7.77 (d
, 2H), 2.29 (dd, J = 13.9, 6.1 Hz, 1H),

1.68 (dd, J = 13.9, 4.2 Hz, 1H), 1.59 (s, 1H), 1.43-1.50 (m, 1H), 1.05-1.17 (m, 4H), 0.99
(s, 3H), 0.60 (s, 3H). MS(M+1): 526. Yellow-green solid.
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Compound R1 R2 Hep3B LCso
(uM)
9-1 Isopropyl 6-fluoropyridin-3-yl 1.25
9-2 ethyl formate 6-fluoropyridin-3-yl >5
9-3 BOC methyl 4-benzoate 0.42
9-4 BOC 6-fluoropyridin-3-yl 0.93
9-5 BOC 4-chlorophenyl 0.45
9-6 Acryloyl 6-fluoropyridin-3-yl 1.25
9-7 Butyryl 6-fluoropyridin-3-yl >5
9-8 Pivaloyl 6-fluoropyridin-3-yl 1.90
9-9 4,4 4-trifluorobuty] formate 4-chlorophenyl 1.07
9-10 2-(2-ethoxyethoxy)ethyl formate thiophen-2-yl >3
9-11 2-(2-ethoxyethoxy)ethyl formate 4-chlorophenyl >1.25
9-12 2-methoxyethyl formate 4-chlorophenyl 1.86
9-13 2-ethoxyethyl formate 4-chlorophenyl 1.62
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N-(6-(6-fluoropyridin-3-yl)-1-(1-isopropylpiperidin-4-yl)-1H-pyrazolo[3,4-d]p
yrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-ds): & 11.63 (br. s., 1H),9.30 (d, J = 2.0 Hz, 1H), 8.94 (td, J =
8.3, 2.4 Hz, 1H), 8.38 (s, 1H), 8.14-8.31 (m, 2H), 7.39 (dd, J = 8.6, 2.7 Hz, 1H), 4.92 (
br. s., 1H), 3.05 (br. s., 2H), 2.93 (br. s., 1H), 2.45-2.65 (m, 2H), 2.17-2.29 (m, 2H), 1.94
- 2.07 (m, 2H), 1.08 (d, J = 6.8 Hz, 6H). MS(M+1): 511.Light yellow solid.
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ethyl 4-(6-(6-fluoropyridin-3-yl)-4-(5-nitrothiophene-2-carboxamido)-1H-pyra
zolo

[3,4-d]pyrimidin-1-yl)piperidine-1-carboxylate
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'"H NMR (400MHz, DMSO-de): & 12.05 (br. s., 1H), 9.31 (s, 1H), 8.96 (t, J = 7.6 Hz, 1H)
, 8.40 (s, 1H), 8.23 (br. s., 2H), 7.41 (d, J = 8.3 Hz, 1H), 5.15 (br. s., 1H), 3.98-4.26 (m,

4H), 3.13 (br. s., 2H), 2.08-2.03 (m., 4H), 1.22 (t, J = 7.1 Hz, 3H). MS(M+1): 541. Yell

ow-green solid.
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tert-butyl 4-(6-(4-(methoxycarbonyl)phenyl)-4-(5-nitrothiophene-2-carboxami
do)- 1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidine-1-carboxylate
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'"H NMR (DMSO-de, 400 MHz): & 11.97 (br. s., 1H), 8.57-8.70 (m, 2H), 8.38 (s, 1H), 8.36
(d, J = 4.4 Hz, 1H), 8.23 (d, J = 4.4 Hz, 1H), 8.07-8.17 (m, 2H), 4.97-5.21 (m, 1H), 4.1
2 (d, J = 12.2 Hz, 2H), 3.90 (s, 3H), 3.07 (brs., 2H), 1.94-2.14 (m, 4H), 1.45 (s, 9H). MS
(M+1): 608. Yellow solid.
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tert-butyl 4-(6-(6-fluoropyridin-3-yl)-4-(5-nitrothiophene-2-carboxamido)-1H-
pyrazolo[3,4-d]pyrimidin-1-yl)piperidine-1-carboxylate
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'H NMR (400MHz, DMSO-dq): & 11.90 (s, 1H), 9.28 (d, J = 2.4 Hz, 1H), 8.92 (t, J = 8.3
, 1H), 8.38 (s, 1H), 8.32 (d, J = 4.4 Hz, 1H), 8.21 (d, J = 4.4 Hz, 1H), 7.38 (dd, J = 8.
3, 2.7 Hz, 1H), 5.15-5.07 (m, 1H), 4.13-4.10 (brm, 2H), 3.06 (brs, 2H), 2.08-1.98 (m, 4H
), 1.44 (s, 9H). MS(M+1): 569. Yellow solid.
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tert-butyl
4-(6-(4-chlorophenyl)-4-(5-nitrothiophene-2-carboxamido)-1H-pyrazolo [3,4-d
Jpyrimidin-1-yl)piperidine-1-carboxylate
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'H NMR (400MHz, DMSO-d¢): & 11.96 (br. s., 1H), 8.48-8.61 (m, 2H), 8.40 (s, 1H), 8.34
(d, J = 4.9 Hz, 1H), 8.24 (d, J = 4.4 Hz, 1H), 7.61-7.69 (m, 2H), 5.02-5.19 (m, 1H), 4.12
(d, J = 12.2 Hz, 2H), 3.07 (br. s., 2H), 1.94-2.13 (m, 4H), 1.45 (s, 9H). MS(M+1): 584.
Light yellow solid.
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N-(1-(1-acryloylpiperidin-4-yl)-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]py
rimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-ds): & 11.98 (br. s., 1H), 9.32 (d, J = 2.4 Hz, 1H), 8.96 (td, J
= 8.3, 2.4 Hz, 1H), 8.43 (s, 1H), 8.34 (d, J = 4.4 Hz, 1H), 8.25 (d, J = 4.4 Hz, 1H), 7.4
2 (dd, J = 8.8, 2.4 Hz, 1H), 6.90 (dd, J = 16.6, 10.8 Hz, 1H), 6.16 (dd, J = 16.6, 2.4 Hz
, 1H), 5.75 (s, 1H), 5.72 (dd, J = 10.3, 2.4 Hz, 1H), 525 (t, J = 7.1 Hz, 1H), 4.58 (d, J
= 13.7 Hz, 1H), 4.25 (d, J = 13.2 Hz, 1H), 3.43 (td, J = 7.1, 4.9 Hz, 1H), 2.92-3.10 (m,
1H), 1.97-2.20 (m, 4H). MS(M+1): 523. Goldenrod powder.
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N-(1-(1-butyrylpiperidin-4-yl)-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]pyr
imidin-4-yl)-5-nitrothiophene-2-carboxamide
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'"H NMR (400MHz, DMSO-ds): & 11.95 (br. s., 1H), 9.31 (d, J = 2.4 Hz, 1H), 8.95 (td, J
= 8.3, 2.4 Hz, 1H), 8.41 (s, 1H), 8.34 (d, J = 4.4 Hz, 1H), 8.24 (d, J = 4.4 Hz, 1H), 7.4
1 (dd, J = 8.6, 2.7 Hz, 1H), 5.13-5.31 (m, 1H), 4.57 (d, J = 13.2 Hz, 1H), 4.06 (d, J = 1
3.7 Hz, 1H), 2.87 (t, J = 11.5 Hz, 1H), 2.28-2.44 (m, 2H), 1.57 (sxt, J = 7.3 Hz, 2H), 0.
93 (t, J = 7.3 Hz, 3H). MS(M+1):539. Khaki solid.
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N-(6-(6-fluoropyridin-3-yl)-1-(1-pivaloylpiperidin-4-yl)-1H-pyrazolo[3,4-d]py
rimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'"H NMR (400MHz, DMSO-ds): & 11.92 (br. s., 1H), 9.29 (d, J = 2.4 Hz, 1H), 8.93 (td, J
= 8.3, 2.4 Hz, 1H), 8.39 (s, 1H), 8.34 (d, J = 4.9 Hz, 1H), 8.23 (d, J = 4.4 Hz, 1H), 7.4

0 (dd, J = 8.6, 2.7 Hz, 1H), 5.13-5.26 (m, 1H), 4.45 (d, J = 13.2 Hz, 2H), 3.05-3.18 (m,
2H), 1.99-2.13 (m, 4H), 1.25 (s, 9H). MS(M+1): 553. Light khaki solid.
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4,4 4-trifluorobutyl 4-(6-(4-chlorophenyl)-4-(5-nitrothiophene-2-carboxamido
)-1H- pyrazolo[3,4-d]pyrimidin-1-yl)piperidine-1l-carboxylate
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'H NMR (400MHz, DMSO-de): & 11.95 (br. s., 1H), 8.50-8.61 (m, 2H), 8.40 (s, 1H), 8.35
(d, J = 4.4 Hz, 1H), 8.24 (d, J = 4.4 Hz, 1H), 7.57-7.70 (m, 2H), 5.15 (dt, J = 10.4, 5.3

Hz, 1H), 4.04-4.25 (m, 4H), 3.15 (br. s., 2H), 2.27-2.45 (m, 2H), 1.96-2.19 (m, 4H), 1.75-
1.90 (m, 2H). MS(M+1): 638. Light yellow solid.
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2-(2-ethoxyethoxy)ethyl 4-(4-(5-nitrothiophene-2-carboxamido)-6-(thiophen-2

-yl)- 1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidine-1-carboxylate
Ooooooo

J N"t

(X 3

S — S

'H NMR (400MHz, DMSO-d¢): & 11.93 (s, 1H), 8.36 (d, J = 4.4 Hz, 1H), 8.33 (s, 1H), 8.
23 (d, J = 4.4 Hz, 1H), 8.06-8.10 (m, 1H), 7.80 (dd, J = 5.1, 1.2 Hz, 1H), 7.25 (dd, J =
4.9, 3.4 Hz, 1H), 4.91-5.13 (m, 1H), 4.05-4.27 (m, 4H), 3.60-3.68 (m, 2H), 3.53- 3.59 (m,
2H), 3.46-3.50 (m, 2H), 3.43 (g, J = 7.2 Hz, 2H), 3.14 (br. s., 2H), 1.97-2.14 (m, 4H), 1.
09 (t, J = 7.1 Hz, 3H). MS(M+1): 616. Yellow solid.

goooaoan
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2-(2-ethoxyethoxy)ethyl 4-(6-(4-chlorophenyl)-4-(5-nitrothiophene-2-carboxa

mido) -1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidine-1-carboxylate
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N-N
\)
>6
Cl

'H NMR (400MHz, DMSO-d¢): & 11.95 (s, 1H), 8.55 (d, J = 8.8 Hz, 2H), 8.4 (s, 1H), 8.3
4 (d, J = 44 Hz, 1H), 8.24 (d, J = 4.4 Hz, 1H), 7.65 (d, J = 8.8 Hz, 2H), 5.19-5.12 (m,
1H), 4.18-4.14 (m, 4H), 3.65-3.4 (m, 8H), 3.15 (br. s, 1H), 2.09-2.01 (m 4H), 1.09 (t, J =
6.9 Hz, 3H). MS(M+1): 644. Yellow-brown solid.
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2-methoxyethyl 4-(6-(4-chlorophenyl)-4-(5-nitrothiophene-2-carboxamido)-1H
- pyrazolo[3,4-d]pyrimidin-1-yl)piperidine-1-carboxylate

oooooo

[0}
J<N

O _~o

N-N
\

NS o

X

“ S
O e
Cl

'H NMR (400MHz, DMSO-dg): 8 11.93 (br. s., 1H), 8.48-8.58 (m, 2H), 8.39 (s, 1H), 8.35
(d, J = 4.4 Hz, 1H), 8.24 (d, J = 4.4 Hz, 1H), 7.58-7.69 (m, 2H), 5.15 (dt, J = 10.3, 5.1
Hz, 1H), 4.06-4.23 (m, 4H), 3.48-3.61 (m, 2H), 3.29 (s, 3H), 3.13 (d, J = 16.1 Hz, 2H), 1
97- 2.13 (m, 4H). MS(M+1): 586. Yellow solid.
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2-ethoxyethyl 4-(6-(4-chlorophenyl)-4-(5-nitrothiophene-2-carboxamido)-1H-
pyrazolo [3,4-d]pyrimidin-1-yl)piperidine-1-carboxylate
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'"H NMR (400MHz, DMSO-d¢): & 11.93 (br. s., 1H), 8.47-8.59 (m, 2H), 8.30-8.44 (m, 2H),
8.23 (d, J = 4.4 Hz, 1H), 7.59-7.70 (m, 2H), 5.06-5.22 (m, 1H), 4.05-4.28 (m, 4H), 3.52-3.
67 (m, 2H), 3.48 (q, J = 7.2 Hz, 2H), 3.15 (br. s., 2H), 1.96-2.14 (m, 4H), 1.03-1.16 (m,

3H). MS(M+1): 600. Light yellow solid.
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Table 10
R1\
N-N
\
Rz)\ N HJ\LS)/NOZ
Compound R Rz Hep3B
LCso (uM)
10-1 H 3,3-difluoropyrrolidin-1-yl 1.25
10-2 H 4 4-difluoropiperidin-1-yl 3.12
10-3 H 2-(hydroxymethyl)pyrrolidin-1-yl >5.0
10-4 H furan-2-yl 1.19
10-5 H thiophen-2-yl 0.75
10-6 H thiophen-3-yl 1.03
10-7 H 5-methylthiophen-2-yl 1:53
10-8 H 5-chlorothiophen-2-yl 0.49
10-9 H 3,5-dimethylisoxazol-4-yl 1.07
10-10 H pyridin-3-yl 0.99
10-11 H 2-fluorophenyl 1.94
10-12 H 3-fluorophenyl 0.95
10-13 H 4-fluorophenyl 0.70
10-14 H 6-fluoropyridin-3-yl 0.89
10-15 H 2-fluoropyridin-4-yl 1.17
10-16 H 3-chlorophenyl 0.61
10-17 H 4-chlorophenyl 0.53
10-18 H 6-chloropyridin-3-yl 0.68
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10-19 6-methylpyridin-3-yl 113
10-20 4-cyanophenyl 1.20
10-21 6-methoxypyridin-3-yl 1.12
10-22 5-methoxypyridin-3-yl 1.16
10-23 6-ethoxypyridin-3-yl 0.57
10-24 4-(trifluoromethyl)phenyl 0.64
10-25 6-(trifluoromethyl)pyridin-3-yl

10-26 4-(trifluoromethoxy)phenyl 0.68
10-27 4-formylphenyl 0.84
10-28 4-acetylphenyl 1.93
10-29 4-((dimethylamino)methyl)phenyl 1.51

10-30 4-(methoxymethyl)phenyl 0.84
10-31 methyl 3-benzoate 0.58

10-32 methyl 4-benzoate 0.40
10-33 ethyl 4-benzoate 0.54
10-34 4-(methylsulfonyl)phenyl 0.93

10-35 4-(tert-butyl)phenyl 1.33

10-36 benzo[d][1,3]dioxol-5-yl 2.12
10-37 2,3-dihydrobenzo[b][1,4]dioxin-6-yl 1.94
10-38 6-morpholinopyridin-3-yl NA

10-39 2 4-difluorophenyl 1.24
10-40 3,4-difluorophenyl 0.32
10-41 3,5-difluorophenyl 0.79
10-42 2,4-dichlorophenyl >1.25
10-43 3,4-dichlorophenyl 0.77
10-44 3-chloro-4-ethoxyphenyl >2.0

10

20

30

40

50



(210)

JP 7397183 B2 2023.12.12

10-45 H 4-chloro-2-fluorophenyl 0.87
10-46 H 2-chloro-4-fluorophenyl 1.03
10-47 H 5-chloro-2-fluorophenyl 0.63
10-48 H 3,4-dimethoxyphenyl 0.97
10-49 H 6-(2,2,2-trifluoroethoxy)pyridin-3-yl 0.63
10
10-50 H 4-(2-methoxyethoxy)phenyl 2.64
10-51 H 6-(2-methoxyethoxy)pyridin-3-yl 0.96
10-52 H 6-(2,2,3,3-tetrafluoropropoxy)pyridin-3-yl 0.42
10-53 H 6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl 1.23
10-54 4.4-difluoro 4-fluorophenyl 0.92
10-55 4,4-difluoro 6-fluoropyridin-3-yl 0.71
10-56 4 4-difluoro 4-chlorophenyl 0.77
} o 20
10-57 4,4-difluoro 6-chloropyridin-3-yl 0.57
10-58 4,4-difluoro 4-(trifluoromethyl)phenyl 0.61
10-59 4,4-difluoro 4-ethoxyphenyl 1.28
10-60 4,4-difluoro 4-propoxyphenyl 0.83
10-61 4,4-dimethyl 4-fluorophenyl 0.55
10-62 4,4-dimethyl 6-fluoropyridin-3-yl 0.71
10-63 4,4-dimethyl 4-chlorophenyl 0.86
. . 30
10-64 4,4-dimethyl 6-chloropyridin-3-yl 0.57
10-65 4,4-dimethyl 4-chloro-2-fluorophenyl 0.58
10-66 4,4-dimethyl benzo[d][1,3]dioxol-5-yl 0.61
10-67 3,5-dimethyl 4-fluorophenyl 0.65
10-68 3,5-dimethyl 6-fluoropyridin-3-yl 0.97
10-69 3,5-dimethyl 4-chlorophenyl 0.86
10-70 3,5-dimethyl 6-chloropyridin-3-yl 0.96
40
10-71 3,5-dimethyl methyl 4-benzoate 0.69
10-72 3,5-dimethyl 4-chloro-2-fluorophenyl 0.76
gooooo
gooooon
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N-(1-cyclohexyl-6-(3,3-difluoropyrrolidin-1-yl)-1H-pyrazolo[3,4-d]pyrimidin-
4-yl)-5-nitrothiophene-2-carboxamide

ocooooo

®

LS
F 7 S
F>G NN ) ve:
'"H NMR (400MHz, DMSO-ds): & 11.50 (br. s., 1H), 8.28 (d, J = 4.4 Hz, 1H), 8.21 (d, J
= 4.4 Hz, 1H), 8.06 (s, 1H), 4.50-4.60 (m, 1H), 4.01 (t, J = 13.2 Hz, 2H), 3.83 (t, J = 7.
3 Hz, 2H), 2.52-2.63 (m, 2H), 1.82-1.97 (m, 6H), 1.70 (d, J = 12.7 Hz, 1H), 1.38-1.52 (m,
2H), 1.19-1.34 (m, 1H). MS(M+1):478. Light yellow solid.
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N-(1-cyclohexyl-6-(4,4-difluoropiperidin-1-yl)-1H-pyrazolo[3,4-d]pyrimidin-4
-yl)-5-nitrothiophene-2-carboxamide

oooooo

N-N
\

&f 0

'"H NMR (400MHz, DMSO-d¢): & 11.44 (br. s., 1H), 8.24-8.30 (m, 1H), 8.22 (d, J = 44 H
z, 1H), 8.07 (s, 1H), 4.54 (dt, J = 9.8, 4.9 Hz, 1H), 4.00 (t, J = 5.6 Hz, 4H), 1.96-2.14 (
m, 4H), 1.80-1.96 (m, 6H), 1.66-1.76 (m, 1H), 1.37-1.51 (m, 2H), 1.18-1.31 (m, 1H). MS(
M+1):492. Light yellow solid.

ooDO0OOo

oooooo
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ooopOoooooDOoO0ooooOOoU0odoOoDO0oU0oooDOoOooobODDODOoOooDoOooDOoUooo
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(S)-N-(1-cyclohexyl-6-(2-(hydroxymethyl)pyrrolidin-1-yl)-1H-pyrazolo[3,4-d]p
yrimidin-4-yl)-5-nitrothiophene-2-carboxamide

O
O
O
O
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oooooan
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OH
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'H NMR (400MHz, DMSO-de): & 8.12-8.38 (m, 2H), 7.98 (s, 1H), 4.78 (br. s., 1H), 4.40 -
4.58 (m, 1H), 4.21 (br. s., 1H), 3.66 (br. s., 1H), 3.45-3.63 (m, 3H), 1.79-2.08 (m, 10H),
1.69 (d, J = 13.2 Hz, 1H), 1.32-1.51 (m, 2H), 1.15-1.32 (m, 1H). MS(M+1):472. Orange so
lid.
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N-(1-cyclohexyl-6-(furan-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothiop
hene-2-carboxamide

oooooo

Q

N-N
A\
Y 3

o] = S
'H NMR (400MHz, DMSO-ds): & 12.06 (br. s., 1H), 8.35 (d, J = 4.4 Hz, 1H), 8.32 (s, 1H
), 8.22 (d, J = 4.4 Hz, 1H), 7.98 (s, 1H), 7.40 (d, J = 2.9 Hz, 1H), 6.74 (dd, J = 3.4, 2.
0 Hz, 1H), 4.75-4.87 (m, 1H), 1.92-2.05 (m, 4H), 1.89 (d, J = 13.2 Hz, 2H), 1.73 (d, J =
12.7 Hz, 1H), 1.45-1.62 (m, 2H), 1.23-1.38 (m, 1H). MS(M+1):439. Khaki solid.

ocooooo
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N-(1-cyclohexyl-6-(thiophen-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrot
hiophene-2-carboxamide

ocooooo

N-N
\
g

s z s
<\J/LN ﬂJ\L/fNOZ
'H NMR (400MHz, DMSO-d): & 11.96 (br. s., 1H), 8.33 (d, J = 4.4 Hz, 1H), 8.30 (s, 1H
), 8.23 (d, J = 4.4 Hz, 1H), 8.07 (dd, J = 3.9, 1.5 Hz, 1H), 7.79 (dd, J = 4.9, 1.0 Hz, 1
H), 7.20-7.28 (m, 1H), 4.77 (dt, J = 15.6, 7.8 Hz, 1H), 1.81-2.04 (m, 6H), 1.74 (d, J = 12
.7 Hz, 1H), 1.43-1.60 (m, 2H), 1.21-1.38 (m, 1H). MS(M+1):455. Khaki solid.

oooooan
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N-(1-cyclohexyl-6-(thiophen-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrot
hiophene-2-carboxamide

oooooao

N-N
\
NS [0}

|
z s
TN HJ\E)»NOZ

'"H NMR (400MHz, DMSO-de): & 11.93 (br. s., 1H), 8.46 (d, J = 2.9 Hz, 1H), 8.29- 8.37

(m, 2H), 8.24 (d, J = 4.4 Hz, 1H), 794 (d, J = 4.9 Hz, 1H), 7.69 (dd, J = 5.1, 3.2 Hz, 1
H), 4.78-4.91 (m, 1H), 1.94-2.06 (m, 4H), 1.89 (d, J = 12.7 Hz, 2H), 1.74 (d, J = 12.7 H
z, 1H), 1.45-1.60 (m, 2H), 1.23-1.39 (m, 1H). MS(M+1):455. Khaki solid.
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N-(1-cyclohexyl-6-(5-methylthiophen-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
5-nitrothiophene-2-carboxamide

oooooo

NN
YL %
S Z S,

Y NJ\L/)’"%
'H NMR (400MHz, DMSO-dg): 3 11.86 (br. s., 1H), 8.32-8.40 (m, 1H), 8.27 (s, 1H), 8.17-
8.24 (m, 1H), 7.87 (d, J = 3.4 Hz, 1H), 6.93 (dd, J = 3.4, 1.0 Hz, 1H), 4.66-4.79 (m, 1H)
, 2.53 (s, 3H), 1.93-2.04 (m, 4H), 1.89 (d, J = 13.2 Hz, 2H), 1.73 (d, J = 12.7 Hz, 1H),
1.42-1.56 (m, 2H), 1.20-1.36 (m, 1H). MS(M+1):469. Yellow solid.
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N-(6-(5-chlorothiophen-2-yl)-1-cyclohexyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
5-nitrothiophene-2-carboxamide
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oooooan

N-N
\
8
s -

'H NMR (400MHz, DMSO-d): & 11.91 (br. s., 1H), 8.28-8.41 (m, 2H), 8.23 (d, J = 4.4 H
z, 1H), 7.90 (d, J = 3.9 Hz, 1H), 7.26 (d, J = 3.9 Hz, 1H), 4.75 (t, J = 7.3 Hz, 1H), 1.9
3-2.08 (m, 4H), 1.89 (d, J = 13.2 Hz, 2H), 1.73 (d, J = 12.7 Hz, 1H), 1.40-1.60 (m, 2H),
1.15-1.36 (m, 1H). MS(M+1):489. Yellow solid.
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N-(1-cyclohexyl-6-(3,5-dimethylisoxazol-4-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-
yl)-5-nitrothiophene-2-carboxamide

oooooo

a
g
g
u

N-N
\
(L1

'"H NMR (400MHz, DMSO-ds): & 11.65 (br. s., 1H), 8.34 (s, 1H), 8.23-8.30 (m, 2H), 4.74
(dt, J = 15.7, 7.8 Hz, 1H), 2.88 (s, 3H), 2.60-2.69 (m, 3H), 1.94-2.05 (m, 4H), 1.89 (d, J
= 13.2 Hz, 2H), 1.73 (d, J = 13.2 Hz, 1H), 1.41-1.57 (m, 2H), 1.24-1.36 (m, 1H). MS(M+
1):468. Khaki solid.
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N-(1-cyclohexyl-6-(pyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrothi
ophene-2-carboxamide

oooooo

Q

N
A\
N [o]
'/:f s
N

'"H NMR (400MHz, DMSO-d¢): & 11.95 (br. s., 1H), 9.67 (d, J = 1.5 Hz, 1H), 8.69 -8.86
(m, 2H), 8.41 (s, 1H), 8.36 (d, J = 4.4 Hz, 1H), 8.25 (d, J = 4.4 Hz, 1H), 7.55 -7.67 (m,
1H), 4.80-5.01 (m, 1H), 1.94-2.08 (m, 4H), 1.83-1.94 (m, 2H), 1.74 (d, J = 13.2 Hz, 1H),
1.48-1.66 (m, 2H), 1.23-1.39 (m, 1H). MS(M+1):450. Khaki solid.
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N-(1-cyclohexyl-6-(2-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide

oooooo

Q

-N
\
(L8
= S
F
'H NMR (400MHz, DMSO-de): & 12.08 (br. s., 1H), 8.41 (s, 1H), 8.34 (br. s., 1H), 8.22 (
d, J = 4.4 Hz, 1H), 8.01-8.12 (m, 1H), 7.55-7.67 (m, 1H), 7.30-7.43 (m, 2H), 4.81 (dt, J

= 15.4, 7.9 Hz, 1H), 1.92-2.09 (m, 4H), 1.88 (d, J = 13.2 Hz, 2H), 1.66 -1.79 (m, 1H), 1.
43- 1.57 (m, 2H), 1.22-1.35 (m, 1H). MS(M+1):467. Light khaki solid.

ocooooo
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N-(1-cyclohexyl-6-(3-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide

ocooooo

Q""f

'H NMR (400MHz, DMSO-de): & 8.34-8.47 (m, 2H), 8.18-8.34 (m, 3H), 7.62 (td, J = 7.9,

6.1 Hz, 1H), 7.40 (td, J = 8.4, 2.2 Hz, 1H), 4.84-4.96 (m, 1H), 1.94-2.08 (m, 4H), 1.85- 1
94 (m, 2H), 1.74 (d, J = 12.7 Hz, 1H), 1.56 (d, J = 8.3 Hz, 2H), 1.25-1.37 (m, 1H). MS(
M+1):467. Khaki solid.
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N-(1-cyclohexyl-6-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide
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N-N
\
(L
F
'"H NMR (400MHz, DMSO-ds): & 11.88 (br. s., 1H), 8.53-8.64 (m, 2H), 8.32-8.42 (m, 2H),
8.25 (d, J = 4.4 Hz, 1H), 7.34-7.47 (m, 2H), 4.83-4.96 (m, 1H), 1.95-2.10 (m, 4H), 1.91 (

d, J = 13.2 Hz, 2H), 1.69-1.81 (m, 1H), 1.46-1.64 (m, 2H), 1.24-1.39 (m, 1H). MS(M+1):4
67.
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N-(1-cyclohexyl-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-
nitrothiophene-2-carboxamide

oooooo
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N
\)
=6
NN NS vo
L H |y 2
F

'H NMR (400MHz, DMSO-ds): & 11.95 (br. s., 1H), 9.31 (d, J = 2.4 Hz, 1H), 8.96 (td, J
= 8.3, 2.4 Hz, 1H), 8.41 (s, 1H), 8.34 (d, J = 4.4 Hz, 1H), 8.25 (d, J = 4.4 Hz, 1H), 7.4
1 (dd, J = 8.6, 2.7 Hz, 1H), 4.91 (t, J = 6.8 Hz, 1H), 1.94-2.05 (m, 4H), 1.85-1.94 (m, 2
H), 1.74 (d, J = 12.7 Hz, 1H), 1.47-1.61 (m, 2H), 1.30 (d, J = 12.7 Hz, 1H). MS(M+1): 4
68. Light yellow solid.
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N-(1l-cyclohexyl-6-(2-fluoropyridin-4-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-
nitrothiophene-2-carboxamide

oooooo

N-N
\

NS o]
N N N NO
SRR RvaY
'H NMR (400MHz, DMSO-ds): 8 12.00 (br. s., 1H), 8.43-8.52 (m, 2H), 8.31-8.38 (m, 2H),
8.25 (d, J = 4.4 Hz, 1H), 8.09 (s, 1H), 4.88-4.99 (m, 1H), 1.96-2.06 (m, 4H), 1.90 (d, J =
12.7 Hz, 2H), 1.71-1.80 (m, 1H), 1.49-1.61 (m, 2H), 1.26-1.38 (m, 1H). MS (M+1): 468.

F.

Light yellow solid.
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N-(6-(3-chlorophenyl)-1-cyclohexyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide

ocooooo

QN-N\

'H NMR (400MHz, DMSO-de): & 11.90 (br. s., 1H), 8.50-8.63 (m, 1H), 8.45-8.50 (m, 1H),
8.39 (s, 1H), 8.34 (d, J = 4.4 Hz, 1H), 8.24 (d, J = 4.4 Hz, 1H), 7.53-7.69 (m, 2H), 4.82-
4.97 (m, 1H), 1.93-2.10 (m, 4H), 1.90 (d, J = 13.2 Hz, 2H), 1.74 (d, ] = 13.2 Hz, 1H), 1.
45-1.64 (m, 2H), 1.21-1.41 (m, 1H). MS(M+1): 483. White solid.
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N-(6-(4-chlorophenyl)-1-cyclohexyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide

ocooooo

Q""i

'H NMR (400MHz, DMSO-d¢): & 11.88 (br. s., 1H), 8.49-8.55 (m, 2H), 8.30-8.41 (m, 2H),
8.22 (d, J = 4.4 Hz, 1H), 7.58-7.69 (m, 2H), 4.82-4.92 (m, 1H), 1.92-2.03 (m, 4H), 1.89 (
d, J = 13.7 Hz, 2H), 1.69-1.81 (m, 1H), 1.44-1.62 (m, 2H), 1.22-1.37 (m, 1H).MS(M+1): 4
83. Yellow solid.
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N-(6-(6-chloropyridin-3-yl)-1-cyclohexyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide
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N-N
\
X 8
= S
|\/ N 2)1\@"‘02
Cl N

'H NMR (400MHz, DMSO-de): & 11.97 (br. s., 1H), 9.46 (d, J = 2.4 Hz, 1H), 8.82 (dd, J
= 8.3, 2.4 Hz, 1H), 8.42 (s, 1H), 8.35 (d, J = 4.4 Hz, 1H), 8.25 (d, J = 4.4 Hz, 1H), 7.7
5 (d, J = 8.3 Hz, 1H), 4.77-5.01 (m, 1H), 1.94-2.07 (m, 4H), 1.83-1.94 (m, 2H), 1.74 (d,
J = 12.7 Hz, 1H), 1.44-1.64 (m, 2H), 1.20-1.39 (m, 1H). MS(M+1): 484. Light yellow soli
d.
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N-(1-cyclohexyl-6-(6-methylpyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide

oooooo

N-N
\

X

v Ek@fmz

N
'"H NMR (400MHz, DMSO-ds): & 11.95 (br. s., 1H), 9.54 (d, J = 2.0 Hz, 1H), 8.68 (dd, J
= 8.1, 2.2 Hz, 1H), 8.38 (s, 1H), 8.34 (d, J = 4.4 Hz, 1H), 8.24 (d, J = 4.4 Hz, 1H), 7.4
6 (d, J = 8.3 Hz, 1H), 4.81-4.98 (m, 1H), 2.58 (s, 3H), 1.95-2.05 (m, 4H), 1.90 (d, J = 1
3.2 Hz, 2H), 1.74 (d, J = 12.7 Hz, 1H), 1.46-1.62 (m, 2H), 1.21-1.36 (m, 1H). MS(M+1):
464. Yellow solid.
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N-(6-(4-cyanophenyl)-1-cyclohexyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitrot
hiophene-2-carboxamide

oooooo

QN'N

'H NMR (400MHz, DMSO-d): & 11.96 (br. s., 1H), 8.65-8.73 (m, 2H), 8.41 (s, 1H), 8.35
(d, J = 4.4 Hz, 1H), 8.24 (d, J = 4.4 Hz, 1H), 8.01-8.09 (m, 2H), 4.84-4.96 (m, 1H), 1.95
- 2.07 (m, 4H), 1.90 (d, J = 13.2 Hz, 2H), 1.70-1.81 (m, 1H), 1.48-1.62 (m, 2H), 1.25-1.4
0 (m, 1H). MS(M+1): 474. Light khaki solid.
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N-(1-cyclohexyl-6-(6-methoxypyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
5-nitrothiophene-2-carboxamide

ocooooo

Q

N
A\
N o
'/:f s

MeO N

'H NMR (400MHz, DMSO-d¢): & 11.85 (br. s., 1H), 9.28 (d, J = 2.0 Hz, 1H), 8.69 (dd, J
= 8.8, 2.4 Hz, 1H), 8.31-8.39 (m, 2H), 8.23 (d, J = 4.4 Hz, 1H), 7.00 (d, J = 8.8 Hz, 1H
), 4.79-4.93 (m, 1H), 3.95 (s, 3H), 1.93-2.08 (m, 4H), 1.89 (d, J = 13.2 Hz, 2H), 1.70-1.7
9 (m, 1H), 1.43-1.61 (m, 2H), 1.20-1.36 (m, 1H). MS(M+1): 480. Light khaki solid.
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N-(1-cyclohexyl-6-(5-methoxypyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-
5-nitrothiophene-2-carboxamide

ocooooo

N-N
\)
0L
MBO\Q)\ N/ u)J\ﬁ/)»NOZ
N

'H NMR (400MHz, DMSO-d¢) : & 11.92 (br. s., 1H), 9.29 (s, 1H), 8.47 (d, J = 2.4 Hz, 1
H), 8.41 (s, 1H), 8.36 (d, J = 4.4 Hz, 1H), 8.27-8.34 (m, 1H), 8.25 (d, J = 4.4 Hz, 1H),

4.92 (t, J = 7.1 Hz, 1H), 3.97 (s, 3H), 1.95-2.03 (m, 4H), 1.90 (d, J = 12.7 Hz, 2H), 1.74
(d, J = 13.2 Hz, 1H), 1.48-1.61 (m, 2H), 1.24-1.36 (m, 1H). MS(M+1): 480. Goldenrod p

owder.
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N-(1l-cyclohexyl-6-(6-ethoxypyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide
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\
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'H NMR (400MHz, DMSO-ds): & 11.84 (br. s., 1H), 9.26 (d, J = 2.0 Hz, 1H), 8.68 (dd, J
= 8.8, 2.4 Hz, 1H), 8.30-8.41 (m, 2H), 8.23 (d, J = 4.4 Hz, 1H), 6.96 (d, J = 8.8 Hz, 1H
), 4.86 (t, J = 6.8 Hz, 1H), 4.40 (q, J = 7.3 Hz, 2H), 1.93-2.07 (m, 4H), 1.89 (d, J = 13.
7 Hz, 2H), 1.74 (d, J = 12.7 Hz, 1H), 1.44-1.63 (m, 2H), 1.36 (t, J = 6.8 Hz, 3H), 1.20-1
.33 (m, 1H). MS(M+1):494. Brown solid.
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N-(1-cyclohexyl-6-(4-(trifluoromethyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-
yl)-5-nitrothiophene-2-carboxamide

oooooo

N-N
\
FsC

'H NMR (400MHz, DMSO-d¢): & 11.99 (br. s., 1H), 8.69-8.78 (m, J = 8.3 Hz, 2H), 8.41 (
s, 1H), 8.36 (d, J] = 4.4 Hz, 1H), 8.24 (d, J = 4.4 Hz, 1H), 7.91-7.99 (m, J = 8.3 Hz, 2H
), 4.86-4.97 (m, 1H), 1.94-2.09 (m, 4H), 1.83-1.94 (m, 2H), 1.75 (d, J = 12.7 Hz, 1H), 1.4
6 -1.62 (m, 2H), 1.25-1.41 (m, 1H). MS(M+1):517. Yellow-brown solid.
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N-(1-cyclohexyl-6-(6-(trifluoromethyl)pyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimi
din-4-yl)-5-nitrothiophene-2-carboxamide
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oooooan

N—N
i\
0L

Fi€~ N
'H NMR (400MHz, DMSO-ds): & 12.01 (br. s., 1H), 9.72-9.83 (m, 1H), 9.03 (dd, J = 8.1,

1.7 Hz, 1H), 8.41-8.49 (m, 1H), 8.36 (d, J = 4.4 Hz, 1H), 8.24 (d, J = 4.4 Hz, 1H), 8.10-
8.16 (m, 1H), 4.83-5.00 (m, 1H), 1.95-2.11 (m, 4H), 1.90 (d, J = 13.2 Hz, 2H), 1.75 (d, J
= 12.7 Hz, 1H), 1.45-1.62 (m, 2H), 1.25-1.39 (m, 1H). MS(M+1): 518. Khaki solid.
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oo
N-(1-cyclohexyl-6-(4-(trifluoromethoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-
4-yl)-5-nitrothiophene-2-carboxamide

oooooo

N-N
\

XS
= S
F4CO

'H NMR (400MHz, DMSO-d): 8 11.94 (br. s., 1H), 8.59-8.68 (m, 2H), 8.30-8.40 (m, 2H),
8.23 (d, J = 4.4 Hz, 1H), 7.49-7.63 (m, J = 8.3 Hz, 2H), 4.81-4.95 (m, 1H), 1.94-2.09 (m,
4H), 1.89 (d, J = 12.7 Hz, 2H), 1.69-1.82 (m, 1H), 1.44-1.61 (m, 2H), 1.23-1.37 (m, 1H).
MS(M+1):533. Khaki solid.
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N-(1-cyclohexyl-6-(4-formylphenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide

oooooo

Q

\
HYQ/J\N u/U\UNO’

o
'H NMR (400MHz, DMSO-d¢): & 11.98 (br. s., 1H), 10.13 (s, 1H), 8.66-8.79 (m, J = 8.3
Hz, 2H), 8.34-8.47 (m, 2H), 8.25 (d, J = 4.4 Hz, 1H), 8.03-8.20 (m, J = 8.3 Hz, 2H), 4.7
9- 5.03 (m, 1H), 1.96-2.09 (m, 4H), 1.83-1.96 (m, 2H), 1.75 (d, J = 13.2 Hz, 1H), 1.43-1.
68 (m, 2H), 1.21-1.41 (m, 1H). MS(M+1): 477. Yellow solid.
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N-(6-(4-acetylphenyl)-1-cyclohexyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-nitro
thiophene-2-carboxamide

ocooooo

Q

N-N
\
YQA”/ 0w
(o]

'H NMR (DMSO-d6, 400 MHz): & 11.97 (brs., 1H), 8.56-8.74 (m, J = 8.3 Hz, 2H), 8.31 -
8.45 (m, 2H), 8.25 (d, J = 4.4 Hz, 1H), 8.05-8.20 (m, J = 8.3 Hz, 2H), 4.83-4.99 (m, 1H)
, 2.66 (s, 3H), 1.95-2.06 (m, 4H), 1.91 (d, J = 12.7 Hz, 2H), 1.75 (d, J = 13.2 Hz, 1H),
1.43-1.66 (m, 2H), 1.21-1.40 (m, 1H). MS(M+1): 491. Yellow solid.
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good
N-(1-cyclohexyl-6-(4-((dimethylamino)methyl)phenyl)-1H-pyrazolo[3,4-d]pyri
midin-4-yl)-5-nitrothiophene-2-carboxamide

goooogad
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'H NMR (400MHz, DMSO-de): 8 11.93 (br. s., 1H), 8.53-8.66 (m, J] = 8.3 Hz, 2H), 8.32-8
49 (m, 2H), 8.26 (d, ] = 4.4 Hz, 1H), 7.65-7.79 (m, J = 7.8 Hz, 2H), 4.91 (dt, J = 15.3,
7.8 Hz, 1H), 4.32 (br. s., 2H), 2.71 (s, 6H), 1.94-2.08 (m, 4H), 1.90 (d, J = 13.2 Hz, 2H)
, 1.75 (d, J = 13.2 Hz, 1H), 1.43-1.63 (m, 2H), 1.26-1.41 (m, 1H). MS(M+1): 506. Khaki

solid.
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N-(1-cyclohexyl-6-(4-(methoxymethyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-
yl)-5-nitrothiophene-2-carboxamide
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N-N
\
L
Z S,
'H NMR (400MHz, DMSO-d¢): & 11.91 (br. s., 1H), 8.48-8.59 (m, J = 8.3 Hz, 2H), 8.33-8
41 (m, 2H), 8.24 (d, J = 4.4 Hz, 1H), 7.44-7.57 (m, J = 8.3 Hz, 2H), 4.82-4.99 (m, 1H),

4.52 (s, 2H), 3.35 (s, 3H), 1.93-2.09 (m, 4H), 1.90 (d, J = 13.2 Hz, 2H), 1.71-1.81 (m, 1
H), 1.47-1.62 (m, 2H), 1.26-1.37 (m, 1H). MS(M+1): 493. Khaki solid.
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methyl 3-(1-cyclohexyl-4-(5-nitrothiophene-2-carboxamido)-1H-pyrazolo[3,4-
d]

pyrimidin-6-yl)benzoate

oooooo

N| (o]
MeO,C Z S
N N
@ Ho LN

'H NMR (400MHz, DMSO-ds): & 12.01 (br. s., 1H), 9.10 (t, J = 1.7 Hz, 1H), 8.73-8.84 (
m, 1H), 8.31-8.42 (m, 2H), 8.24 (d, J = 4.9 Hz, 1H), 8.10-8.17 (m, 1H), 7.73 (t, J = 7.8
Hz, 1H), 4.85-4.98 (m, 1H), 3.93 (s, 3H), 1.96-2.12 (m, 4H), 1.90 (d, J = 13.2 Hz, 2H), 1
75 (d, J = 12.7 Hz, 1H), 1.46-1.64 (m, 2H), 1.25-1.39 (m, 1H).

MS(M+1):507. Khaki solid.
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methyl 4-(1-cyclohexyl-4-(5-nitrothiophene-2-carboxamido)-1H-pyrazolo[3,4-
d] pyrimidin-6-yl)benzoate

oooooo

Q

N-N
A\
g
MeOOC
'H NMR (400MHz, DMSO-ds): & 12.02 (br. s., 1H), 8.61-8.71 (m, J = 8.3 Hz, 2H), 8.38-8.45 (m,
1H), 8.34 (d, ] = 4.4 Hz, 1H), 8.24 (d, J = 4.4 Hz, 1H), 8.10-8.20 (m, 2H), 4.83-5.01 (m, 1H), 3.82-
3.98 (m, 3H), 1.95-2.07 (m, 4H), 1.84-1.95 (m, 2H), 1.75 (d, J = 13.2 Hz, 1H), 1.48-1.63 (m, 2H),
1.23-1.39 (m, 1H). MS(M+1):507. Light khaki solid
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ethyl 4-(1-cyclohexyl-4-(5-nitrothiophene-2-carboxamido)-1H-pyrazolo[3,4-d]
pyrimidin-6-yl)benzoate

1285

oooooo
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( N NJ\L}NO
o H | / 2
o

'H NMR (400MHz, DMSO-d¢): & 12.00 (br. s., 1H), 8.61-8.72 (m, J = 8.3 Hz, 2H), 8.39 (
s, 1H), 8.35 (d, J = 4.4 Hz, 1H), 8.24 (d, J = 4.4 Hz, 1H), 8.11-8.20 (m, J = 8.3 Hz, 2H
), 4.86-4.98 (m, 1H), 4.37 (q, J = 7.2 Hz, 2H), 1.96-2.14 (m, 4H), 1.90 (d, J = 13.2 Hz,
2H), 1.75 (d, J = 13.2 Hz, 1H), 1.47-1.65 (m, 2H), 1.36 (t, J = 7.1 Hz, 3H), 1.24-1.34 (m
, 1H). MS(M+1): 521. Yellow solid.
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N-(1-cyclohexyl-6-(4-(methylsulfonyl)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-
yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-de): 8 12.00 (br. s., 1H), 8.67-8.80 (m, 2H), 8.40 (s, 1H), 8.36
(d, J = 4.4 Hz, 1H), 8.24 (d, ] = 4.4 Hz, 1H), 8.10-8.18 (m, 2H), 4.85-4.96 (m, 1H), 3.30
(s, 3H), 1.95-2.09 (m, 4H), 1.90 (d, J = 13.2 Hz, 2H), 1.68-1.82 (m, 1H), 1.47-1.64 (m,
2H), 1.23-1.40 (m, 1H). MS(M+1):527. Pale yellow solid.
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N-(6-(4-(tert-butyl)phenyl)-1-cyclohexyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-
nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-d¢): & 11.89 (br. s., 1H), 8.45 (d, J = 8.3 Hz, 2H), 8.35- 8.39
(m, 1H), 8.34 (s, 1H), 8.23 (d, J = 4.4 Hz, 1H), 7.53-7.63 (m, 2H), 4.86 (dt, J = 15.3, 7.
8 Hz, 1H), 1.94-2.09 (m, 4H), 1.90 (d, J = 13.2 Hz, 2H), 1.68-1.81 (m, 1H), 1.46-1.60 (m,
2H), 1.31-1.40 (m, 9H), 1.23-1.31 (m, 1H). MS(M+1): 505. Pale yellow solid.
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N-(6-(benzo[d][1,3]dioxol-5-yl)-1-cyclohexyl-1H-pyrazolo[3,4-d]pyrimidin-4-y
1)-5-nitrothiophene-2-carboxamide

oooooo

NT (o]
S
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'H NMR (400MHz, DMSO-d¢): & 11.78 (br. s., 1H), 8.27-8.39 (m, 2H), 8.24 (d, ] = 44 H
z, 1H), 8.15 (dd, J = 8.1, 1.7 Hz, 1H), 8.02 (d, J = 1.5 Hz, 1H), 7.10 (d, J = 8.3 Hz, 1H
), 6.14 (s, 2H), 4.81-4.94 (m, 1H), 1.94-2.06 (m, 4H), 1.89 (d, J = 13.2 Hz, 2H), 1.70-1.8
1 (m, 1H), 1.45-1.62 (m, 2H), 1.23-1.37 (m, 1H). MS(M+1): 493. Light orange solid.
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N-(1-cyclohexyl-6-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)-1H-pyrazolo[3,4-d]py
rimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-d¢): & 11.80 (br. s., 1H), 8.30-8.40 (m, 2H), 8.24 (d, J = 4.4 H
z, 1H), 8.01-8.08 (m, 2H), 7.00-7.06 (m, 1H), 4.85 (dt, J = 15.3, 7.8 Hz, 1H), 4.27-4.40 (
m, 4H), 1.95-2.05 (m, 4H), 1.89 (d, J = 13.2 Hz, 2H), 1.70-1.79 (m, 1H), 1.45-1.64 (m, 2
H), 1.19-1.39 (m, 1H). MS(M+1): 507. Yellow solid.
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N-(1-cyclohexyl-6-(6-morpholinopyridin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4-
yl)-5-nitrothiophene-2-carboxamide

oo
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'H NMR (400MHz, DMSO-de): & 11.82 (br. s., 1H), 9.26 (d, J = 2.4 Hz, 1H), 8.55 (dd, J
8.8, 2.4 Hz, 1H), 8.28-8.38 (m, 2H), 8.23 (d, J = 4.4 Hz, 1H), 6.98 (d, J = 8.8 Hz, 1H
), 4.76-4.91 (m, 1H), 3.66-3.82 (m, 4H), 3.55-3.66 (m, 4H), 1.92-2.08 (m, 4H), 1.89 (d, J
12.7 Hz, 2H), 1.69-1.81 (m, 1H), 1.46-1.61 (m, 2H), 1.22-1.40 (m, 1H). MS(M+1):535.

Yellow solid.
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N-(1l-cyclohexyl-6-(2,4-difluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-n
itrothiophene-2-carboxamide

oo

good
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'H NMR (400MHz, DMSO-d¢): & 12.05 (br. s., 1H), 8.39 (s, 1H), 8.33 (d, J = 3.9 Hz, 1H
), 8.10-8.25 (m, 2H), 7.41 (td, J = 10.3, 2.4 Hz, 1H), 7.22-7.34 (m, 1H), 4.79 (dt, J = 15.

3, 7.8 Hz, 1H), 1.92-2.05 (m, 4H), 1.88 (d, J = 13.2 Hz, 2H), 1.65-1.77 (m, 1H), 1.39-1.6
1 (m, 2H), 1.17-1.35 (m, 1H). MS(M+1):485. Khaki solid.
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N-(1-cyclohexyl-6-(3,4-difluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-n
itrothiophene-2-carboxamide

ocooooo

'H NMR (400MHz, DMSO-d¢): & 11.90 (br. s., 1H), 8.47 (ddd, J = 12.0, 8.1, 2.0 Hz, 1H),
8.35-8.43 (m, 2H), 8.32 (d, J = 4.4 Hz, 1H), 8.25 (d, J = 4.4 Hz, 1H), 7.65 (dt, J = 10.
4, 8.5 Hz, 1H), 4.83-4.98 (m, 1H), 1.94-2.04 (m, 4H), 1.90 (d, J = 12.7 Hz, 2H), 1.74 (d,
J = 13.2 Hz, 1H), 1.47-1.61 (m, 2H), 1.25-1.36 (m, 1H). MS(M+1):485. Light yellow solid.
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N-(1-cyclohexyl-6-(3,5-difluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-n
itrothiophene-2-carboxamide

oooooo
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'H NMR (400MHz, DMSO-ds): & 11.87 (br. s., 1H), 8.42 (s, 1H), 8.34 (d, J = 4.4 Hz, 1H
), 8.25 (d, J = 4.4 Hz, 1H), 8.12-8.21 (m, 2H), 7.47 (tt, J = 9.0, 2.4 Hz, 1H), 4.89-5.00 (
m, 1H), 1.95-2.06 (m, 4H), 1.89 (d, J = 12.7 Hz, 2H), 1.74 (d, J = 13.2 Hz, 1H), 1.50-1.6
3 (m, 2H), 1.24-1.37 (m, 1H). MS(M+1):485. Khaki solid.
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N-(1-cyclohexyl-6-(2,4-dichlorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-n
itrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-d¢) : & 12.17 (br. s., 1H), 8.43 (s, 1H), 8.33 (d, J = 4.4 Hz, 1
H), 8.20 (d, J = 4.4 Hz, 1H), 7.85 (d, J = 8.3 Hz, 1H), 7.78 (d, J] = 2.4 Hz, 1H), 7.60 (d
d, J = 8.3, 2.0 Hz, 1H), 4.64-4.85 (m, 1H), 1.91-2.06 (m, 4H), 1.86 (d, J = 13.2 Hz, 2H),
1.61-1.74 (m, 1H), 1.34-1.59 (m, 2H), 1.17-1.34 (m, 1H). MS(M+1):517. Yellow solid.
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N-(1-cyclohexyl-6-(3,4-dichlorophenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5-n
itrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-ds): & 11.91 (br. s., 1H), 8.69 (d, J = 2.0 Hz, 1H), 8.47 (dd, J
= 8.3, 2.0 Hz, 1H), 8.40 (s, 1H), 8.35 (d, J = 4.4 Hz, 1H), 8.24 (d, ] = 4.9 Hz, 1H), 7.7
8- 7.91 (m, 1H), 4.82-4.97 (m, 1H), 1.92-2.09 (m, 4H), 1.89 (d, J = 13.2 Hz, 2H), 1.74 (d
, J = 12.7 Hz, 1H), 1.47-1.65 (m, 2H), 1.26-1.40 (m, 1H). MS(M+1):517. Yellow solid.
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N-(6-(3-chloro-4-ethoxyphenyl)-1-cyclohexyl-1H-pyrazolo[3,4-d]pyrimidin-4-y
1)-5-nitrothiophene-2-carboxamide
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Cl = S
EtO
'"H NMR (400MHz, DMSO-d¢): & 11.81 (br. s., 1H), 8.54 (d, J = 2.0 Hz, 1H), 8.44 (dd, J
= 8.6, 2.2 Hz, 1H), 8.30-8.39 (m, 2H), 8.23 (d, J = 4.4 Hz, 1H), 7.31 (d, J = 8.8 Hz, 1H
), 4.82-4.94 (m, 1H), 4.23 (q, J = 6.8 Hz, 2H), 1.93-2.10 (m, 4H), 1.89 (d, J = 13.2 Hz,
2H), 1.69- 1.79 (m, 1H), 1.47-1.62 (m, 2H), 1.41 (t, J = 6.8 Hz, 3H), 1.23-1.36 (m, 1H).
MS(M+1):527. Light khaki solid.
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N-(6-(4-chloro-2-fluorophenyl)-1-cyclohexyl-1H-pyrazolo[3,4-d]pyrimidin-4-y
I)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-d¢): & 12.08 (br. s., 1H), 8.40 (s, 1H), 8.32 (d, J = 4.4 Hz, 1H
), 8.22 (d, J = 4.4 Hz, 1H), 8.12-8.19 (m, 1H), 7.61 (dd, J = 10.8, 2.0 Hz, 1H), 7.49 (dd,
J = 8.3, 2.0 Hz, 1H), 4.79 (dt, J = 15.3, 7.8 Hz, 1H), 1.94-2.07 (m, 4H), 1.88 (d, J = 1
2.7 Hz, 2H), 1.72 (d, J = 12.7 Hz, 1H), 1.42-1.58 (m, 2H), 1.23-1.39 (m, 1H). MS(M+1):5
01. Light yellow solid.

oooooo

oooooooao

00000000000 oDoDo0ooooDO0ooDo0ooDoODoDoooDoDoooooDoooooan
ooooooooO0oO0ooooD0oooooDOOo0ooooODoODoDOoooODoDoDooooDoooooOOo
N-(6-(2-chloro-4-fluorophenyl)-1-cyclohexyl-1H-pyrazolo[3,4-d]pyrimidin-4-y
I)-5-nitrothiophene-2-carboxamide

10

20

30

40

50



(230) JP 7397183 B2 2023.12.12

oooooan

Q.
Cl Nl/%a [e]
F
'H NMR (400MHz, DMSO-de): & 12.17 (br. s., 1H), 8.42 (s, 1H), 8.32 (d, J = 4.4 Hz, 1H
), 8.20 (d, J = 4.4 Hz, 1H), 7.87 (dd, J = 8.6, 6.1 Hz, 1H), 7.53-7.67 (m, 1H), 7.39 (td, J
= 8.4, 2.7 Hz, 1H), 4.78 (t, J = 7.1 Hz, 1H), 1.92-2.05 (m, 4H), 1.86 (d, J = 12.7 Hz, 2

H), 1.65- 1.76 (m, 1H), 1.38-1.58 (m, 2H), 1.21-1.38 (m, 1H). MS(M+1):501. Light yellow

solid.
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N-(6-(5-chloro-2-fluorophenyl)-1-cyclohexyl-1H-pyrazolo[3,4-d]pyrimidin-4-y
I)-5-nitrothiophene-2-carboxamide

goooogad

'"H NMR (400MHz, DMSO-ds): & 12.01 (br. s., 1H), 8.40 (s, 1H), 8.33 (d, J = 4.4 Hz, 1H
), 8.21 (d, J] = 4.4 Hz, 1H), 8.17 (dd, J = 6.4, 2.9 Hz, 1H), 7.60-7.68 (m, 1H), 7.44 (dd,
J =10.3, 8.8 Hz, 1H), 4.72-4.86 (m, 1H), 1.93-2.05 (m, 4H), 1.87 (d, J = 13.2 Hz, 2H), 1
.66- 1.77 (m, 1H), 1.40-1.57 (m, 2H), 1.20-1.36 (m, 1H). MS(M+1):501. Yellow solid.
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N-(1l-cyclohexyl-6-(3,4-dimethoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)-5
-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-d¢): & 11.81 (br. s., 1H), 8.34 (d, J = 4.4 Hz, 1H), 8.32 (s, 1H
), 8.22 (d, J = 4.4 Hz, 1H), 8.15 (dd, J = 8.6, 1.7 Hz, 1H), 8.09 (d, J = 2.0 Hz, 1H), 7.1
3 (d, J = 8.8 Hz, 1H), 4.78-4.92 (m, 1H), 3.90 (s, 3H), 3.86 (s, 3H), 1.94-2.07 (m, 4H), 1
.89 (d, J = 13.2 Hz, 2H), 1.68-1.79 (m, 1H), 1.43-1.63 (m, 2H), 1.22-1.36 (m, 1H). MS(M
+1):509. Yellow solid.
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N-(1-cyclohexyl-6-(6-(2,2,2-trifluoroethoxy)pyridin-3-yl)-1H-pyrazolo[3,4-d]p
yrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-ds): & 11.89 (br. s., 1H), 9.29 (d, J = 2.4 Hz, 1H), 8.79 (dd, J
= 8.8, 2.4 Hz, 1H), 8.30-8.44 (m, 2H), 8.25 (d, ] = 4.4 Hz, 1H), 7.19 (d, J = 8.3 Hz, 1H
), 5.11 (q, J = 8.8 Hz, 2H), 4.79-4.97 (m, 1H), 1.94-2.08 (m, 4H), 1.89 (d, J = 12.2 Hz,
2H), 1.74 (d, J = 12.7 Hz, 1H), 1.46-1.66 (m, 2H), 1.25-1.39 (m, 1H). MS(M+1): 548. Yel
low solid.
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N-(1l-cyclohexyl-6-(4-(2-methoxyethoxy)phenyl)-1H-pyrazolo[3,4-d]pyrimidin-
4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-dq): & 11.83 (br. s., 1H), 8.45-8.53 (m, J = 8.3 Hz, 2H), 8.37 (
d, J = 3.9 Hz, 1H), 8.34 (s, 1H), 8.25 (d, J = 4.4 Hz, 1H), 7.09-7.17 (m, J = 8.8 Hz, 2H
), 4.87 (dt, J = 15.9, 7.7 Hz, 1H), 4.20 (dd, J = 5.6, 3.7 Hz, 2H), 3.68-3.75 (m, 2H), 1.9
5. 2.04 (m, 4H), 1.86-1.95 (m, 2H), 1.74 (d, J = 13.2 Hz, 1H), 1.46-1.60 (m, 2H), 1.28-1.
37 (m, 1H). MS(M+1): 523. Yellow solid.
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N-(1-cyclohexyl-6-(6-(2-methoxyethoxy)pyridin-3-yl)-1H-pyrazolo[3,4-d]pyri
midin-4-yl)-5-nitrothiophene-2-carboxamide

oooooo
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'H NMR (400MHz, DMSO-dq): 8 11.85 (br. s., 1H), 9.25 (d, J = 2.0 Hz, 1H), 8.69 (dd, J
= 8.8, 2.4 Hz, 1H), 8.35 (t, J = 2.2 Hz, 2H), 8.23 (d, J = 4.4 Hz, 1H), 7.01 (d, J = 8.8
Hz, 1H), 4.81-4.94 (m, 1H), 4.39-4.54 (m, 2H), 3.70 (dd, J = 5.4, 3.9 Hz, 2H), 3.32 (s, 5

H), 1.94-2.07 (m, 4H), 1.89 (d, J = 13.2 Hz, 2H), 1.74 (d, J = 13.2 Hz, 1H), 1.46- 1.61 (
m, 2H), 1.24-1.37 (m, 1H). MS(M+1): 524. Yellow solid.
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N-(1-cyclohexyl-6-(6-(2,2,3,3-tetrafluoropropoxy)pyridin-3-yl)-1H-pyrazolo[3
y4-d]lpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-de): 8 11.94 (br. s., 1H), 9.29 (d, J = 2.0 Hz, 1H), 8.79 (dd, J
= 8.6, 2.2 Hz, 1H), 8.37 (s, 1H), 8.29 (d, ] = 4.4 Hz, 1H), 8.24 (d, ] = 4.4 Hz, 1H), 7.1
6 (d, J = 8.8 Hz, 1H), 6.71 (t, J = 5.4 Hz, 1H), 4.92-5.05 (m, 2H), 4.81-4.92 (m, 1H), 1.
95-2.08 (m, 4H), 1.90 (d, J = 13.2 Hz, 2H), 1.74 (d, J = 12.7 Hz, 1H), 1.45-1.61 (m, 2H)
, 1.30 (q, J = 13.0 Hz, 1H). MS(M+1):580. Light yellow solid.
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N-(1-cyclohexyl-6-(6-(2-(2-ethoxyethoxy)ethoxy)pyridin-3-yl)-1H-pyrazolo[3,
4-d]pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide

oooooo
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'H NMR (400MHz, DMSO-d¢): & 11.88 (br. s., 1H), 9.27 (d, J = 2.4 Hz, 1H), 8.71 (dd, J
= 8.8, 2.4 Hz, 1H), 8.29-8.39 (m, 2H), 8.24 (d, J = 4.4 Hz, 1H), 7.02 (d, J = 8.8 Hz, 1H
), 4.82-4.92 (m, 1H), 4.48 (dd, J = 5.6, 4.2 Hz, 2H), 3.76-3.83 (m, 2H), 3.57-3.64 (m, 2H)
, 3.46-3.53 (m, 2H), 3.39-3.46 (m, 2H), 1.94-2.08 (m, 4H), 1.89 (d, J = 12.7 Hz, 2H), 1.6
9 -1.79 (m, 1H), 1.46-1.62 (m, 2H), 1.23-1.36 (m, 1H), 1.05-1.13 (m, 3H). MS(M+1): 582.

Yellow solid.
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N-(1-(4,4-difluorocyclohexyl)-6-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidin
-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-de): & 11.93 (br. s., 1H), 8.53-8.66 (m, 2H), 8.40 (s, 1H), 8.35
(d, J = 4.4 Hz, 1H), 8.25 (d, ] = 4.4 Hz, 1H), 7.33-7.47 (m, 2H), 5.06-5.23 (m, 1H), 2.15
- 2.36 (m, 6H), 2.09 (br. s., 2H). MS(M+1): 503. Pale yellow solid.
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N-(1-(4,4-difluorocyclohexyl)-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]pyri
midin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-d¢): & 11.90 (s, 1H), 9.30 (d, J = 2.4 Hz, 1H), 8.93 (td, J = 8.
3, 2.4 Hz, 1H), 8.40 (s, 1H), 8.34 (d, J = 4.4 Hz, 1H), 8.22 (d, J = 4.4 Hz, 1H), 7.40 (d

d, J = 8.3, 2.4 Hz, 1H), 5.03-5.25 (m, 1H), 2.15-2.34 (m, 6H), 2.01-2.15 (m, 2H). MS(M+
1): 504. White solid.
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N-(6-(4-chlorophenyl)-1-(4,4-difluorocyclohexyl)-1H-pyrazolo[3,4-d]pyrimidi
n-4-yl)-5-nitrothiophene-2-carboxamide

10

20

30

40

50



(235) JP 7397183 B2 2023.12.12

oooooan

N-N
\

N°S (o]

I -
Cl

'H NMR (400MHz, DMSO-dg): 8 11.93 (br. s., 1H), 8.49-8.62 (m, 2H), 8.29-8.42 (m, 2H),
8.23 (d, J = 4.4 Hz, 1H), 7.59-7.71 (m, 2H), 5.15 (d, J = 3.9 Hz, 1H), 2.15-2.34 (m, 6H),
2.09 (br. s., 2H). MS(M+1): 519. White solid.
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N-(6-(6-chloropyridin-3-yl)-1-(4,4-difluorocyclohexyl)-1H-pyrazolo[3,4-d]pyri
midin-4-yl)-5-nitrothiophene-2-carboxamide

oooooo

F

Q

N
\
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= S
Cl N

'H NMR (400MHz, DMSO-de): & 11.99 (br. s., 1H), 9.47 (d, J = 2.0 Hz, 1H), 8.83 (dd, J
= 8.3, 2.4 Hz, 1H), 8.41-8.48 (m, 1H), 8.35 (d, ] = 4.4 Hz, 1H), 8.25 (d, J = 4.4 Hz, 1H
), 7.77 (d, J = 8.3 Hz, 1H), 5.12-5.25 (m, 1H), 2.16-2.1 (m, 8H). MS(M+1): 520. Rosy br

own solid.

ooooood

oooooooao
gooooooooooobooooOo0oOoOogooooooobobooboooUoOoggooo
oo0ooooooooooDoooo0o0o0ooooooooDoDoDoDooDooooooooao
oooooooooooao
N-(1-(4,4-difluorocyclohexyl)-6-(4-(trifluoromethyl)phenyl)-1H-pyrazolo[3,4-
dlpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-ds): 8 12.02 (br. s., 1H), 8.65-8.81 (m, J = 8.3 Hz, 2H), 8.43 (
s, 1H), 8.36 (d, J = 4.4 Hz, 1H), 8.24 (d, J = 4.4 Hz, 1H), 7.86-8.02 (m, J = 8.3 Hz, 2H
), 5.05-5.28 (m, 1H), 2.16-2.36 (m, 6H), 2.11 (br. s., 2H). MS(M+1): 553. White solid.
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N-(1-(4,4-difluorocyclohexyl)-6-(4-ethoxyphenyl)-1H-pyrazolo[3,4-d]pyrimidi
n-4-yl)-5-nitrothiophene-2-carboxamide

oooooo
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EtO

'"H NMR (400MHz, DMSO-de): & 11.87 (br. s., 1H), 8.42 8.54 (m, J = 8.8 Hz, 2H), 8.29-
8.39 (m, 2H), 8.24 (d, J = 4.4 Hz, 1H), 7.02-7.15 (m, 2H), 5.04-5.20 (m, 1H), 4.14 (q, J
= 6.8 Hz, 2H), 2.15-2.37 (m, 6H), 2.08 (br. s., 2H), 1.37 (t, J = 6.8 Hz, 3H). MS(M+1):
529. Bright yellow solid.
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N-(1-(4,4-difluorocyclohexyl)-6-(4-propoxyphenyl)-1H-pyrazolo[3,4-d]pyrimid
in-4-yl)-5-nitrothiophene-2-carboxamide
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N-N
\

'H NMR (400MHz, DMSO-ds): & 11.89 (br. s., 1H), 8.49 (d, J = 8.8 Hz, 2H), 8.28-8.38 (
m, 2H), 8.24 (d, J = 4.4 Hz, 1H), 7.02-7.19 (m, 2H), 5.05-5.20 (m, 1H), 4.04 (t, J = 6.6
Hz, 2H), 2.14-2.37 (m, 6H), 2.08 (br. s., 2H), 1.68-1.84 (m, 2H), 1.01 (t, J = 7.6 Hz, 3H)
. MS(M+1): 543. Bright yellow solid.
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N-(1-(4,4-dimethylcyclohexyl)-6-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidi
n-4-yl)-5-nitrothiophene-2-carboxamide

oooooo
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'H NMR (400MHz, DMSO-de): & 11.90 (br. s., 1H), 8.48-8.64 (m, 2H), 8.29-8.40 (m, 2H),
8.24 (d, ] = 4.4 Hz, 1H), 7.32-7.49 (m, 2H), 4.74-4.90 (m, 1H), 2.23 (qd, J = 12.5, 4.6 H
z, 2H), 1.73-1.86 (m, 2H), 1.43-1.62 (m, 4H), 1.04-1.12 (m, 3H), 1.01 (s, 3H).

MS(M+1): 495. Bright yellow solid.
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N-(1-(4,4-dimethylcyclohexyl)-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]pyr
imidin-4-yl)-5-nitrothiophene-2-carboxamide

10

20

30

40

50



(238) JP 7397183 B2 2023.12.12

goooogad
N-N
\
NS o
| %
T e
F7ON

'H NMR (400MHz, DMSO-d¢): & 11.96 (s, 1H), 9.30 (d, J = 2.4 Hz, 1H), 894 (t, J = 8.3
, 1H), 8.41 (s, 1H), 8.34 (d, J = 4.4 Hz, 1H), 8.23 (d, J = 4.4 Hz, 1H), 7.40 (dd, J = 8.
3, 2.7 Hz, 1H), 4.89-4.82 (m, 1H), 2.27-2.20 (m, 2H), 1.82-1.80 (m, 2H), 1.54-1.48 (m, 4
H), 1.07 (s, 3H), 1.01 (s, 3H). MS(M+1): 496. Yellow solid.
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N-(6-(4-chlorophenyl)-1-(4,4-dimethylcyclohexyl)-1H-pyrazolo[3,4-d]pyrimidi
n-4-yl)-5-nitrothiophene-2-carboxamide

oooooo

Q

'H NMR (400MHz, DMSO-d¢): & 11.89 (br. s., 1H), 8.45-8.58 (m, 2H), 8.30-8.40 (m, 2H),
8.22 (d, J = 4.4 Hz, 1H), 7.54-7.71 (m, 2H), 4.72-4.89 (m, 1H), 2.09-2.31 (m, 2H), 1.70-1.
86 (m, 2H), 1.42-1.59 (m, 4H), 1.03-1.11 (m, 3H), 1.00 (s, 3H). MS(M+1): 511. Bright yel

low solid.
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N-(6-(6-chloropyridin-3-yl)-1-(4,4-dimethylcyclohexyl)-1H-pyrazolo[3,4-d]pyr
imidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-d¢): & 11.96 (s, 1H), 9.44 (d, J = 1.7 Hz, 1H), 8.81 (dd, J = 8
.8, 2.4 Hz, 1H), 8.41 (s,1H), 8.35 (d, J = 4.4 Hz, 1H), 8.24 (d, J = 4.4 Hz, 1H), 7.74 (d,
J = 8.8 Hz, 1H), 4.88-4.80 (m, 1H), 2.26-2.16 (m, 2H), 1.82-1.79 (m, 2H), 1.54-1.48 (m,
4H), 1.06 (s, 3H), 1.01 (s, 3H). MS(M+1): 512. Yellow solid.
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N-(6-(4-chloro-2-fluorophenyl)-1-(4,4-dimethylcyclohexyl)-1H-pyrazolo[3,4-d]
pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-d¢): & 12.05 (br. s., 1H), 8.37-8.46 (m, 1H), 8.34 (d, J = 4.4 H
z, 1H), 8.09-8.27 (m, 2H), 7.61 (dd, J = 10.8, 2.0 Hz, 1H), 7.49 (dd, J = 8.3, 2.0 Hz, 1H
), 4.73 (tt, J = 11.9, 4.3 Hz, 1H), 2.24 (qd, J = 12.7, 3.9 Hz, 2H), 1.73-1.87 (m, 2H), 1.3
9- 1.60 (m, 4H), 1.05 (s, 3H), 0.99 (s, 3H). MS(M+1): 529. Yellow solid.
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N-(6-(benzo[d][1,3]dioxol-5-yl)-1-(4,4-dimethylcyclohexyl)-1H-pyrazolo[3,4-d
lpyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-de): & 11.76 (br. s., 1H), 8.27-8.40 (m, 2H), 8.23 (d, ] = 4.4 H
z, 1H), 8.14 (dd, J = 8.3, 1.5 Hz, 1H), 8.01 (d, J = 1.5 Hz, 1H), 7.09 (d, J = 8.3 Hz, 1H
), 6.13 (s, 2H), 4.72-4.85 (m, 1H), 2.22 (qd, J = 12.2, 5.4 Hz, 2H), 1.71-1.86 (m, 2H), 1.
42-1.61 (m, 4H), 1.07 (s, 3H), 1.00 (s, 3H). MS(M+1): 521. Yellow solid.
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N-(1-(3,5-dimethylcyclohexyl)-6-(4-fluorophenyl)-1H-pyrazolo[3,4-d]pyrimidi
n-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-de): & 11.88 (br. s., 1H), 8.52-8.66 (m, 2H), 8.32-8.40 (m, 2H),
8.24 (d, J = 4.4 Hz, 1H), 7.32-7.46 (m, 2H), 4.97 (tt, J = 11.7, 3.9 Hz, 1H), 1.94 (d, J =
11.7 Hz, 2H), 1.68-1.86 (m, 3H), 1.60 (q, J = 12.1 Hz, 2H), 0.97 (d, J = 6.4 Hz, 6H), 0.
64-0.80 (m, 1H). MS(M+1):495. Light green solid.
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N-(1-(3,5-dimethylcyclohexyl)-6-(6-fluoropyridin-3-yl)-1H-pyrazolo[3,4-d]pyr
imidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-d¢): & 11.94 (br. s., 1H), 9.31 (d, J = 2.4 Hz, 1H), 8.96 (td, J
= 8.3, 2.4 Hz, 1H), 8.41 (s, 1H), 8.34 (d, J = 4.4 Hz, 1H), 8.25 (d, ] = 4.4 Hz, 1H), 7.4
1 (dd, J = 8.8, 2.4 Hz, 1H), 4.90-5.08 (m, 1H), 1.86-2.05 (m, 2H), 1.74 (t, J = 9.3 Hz, 3
H), 1.61 (q, J = 11.9 Hz, 2H), 0.97 (d, J = 6.4 Hz, 6H), 0.74 (d, J = 11.7 Hz, 1H)
MS(M+1): 496. Light yellow solid.
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N-(6-(4-chlorophenyl)-1-(3,5-dimethylcyclohexyl)-1H-pyrazolo[3,4-d]pyrimidi
n-4-yl)-5-nitrothiophene-2-carboxamide

oooooo
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'H NMR (400MHz, DMSO-ds): & 11.90 (br. s., 1H), 8.47-8.56 (m, J = 8.3 Hz, 2H), 8.29-
8.42 (m, 2H), 8.24 (d, J = 4.4 Hz, 1H), 7.56-7.73 (m, J = 8.8 Hz, 2H), 4.84-5.08 (m, 1H)
, 1.93 (d, J = 12.2 Hz, 2H), 1.72 (d, J = 11.2 Hz, 3H), 1.60 (q, J = 12.1 Hz, 2H), 0.96 (
d, J = 6.4 Hz, 6H), 0.65-0.80 (m, 1H). MS(M+1):511. Light yellow solid.

goooogad

gooooooao
gogoooobobooboobtooooooooboobobbtboodooo oo bbb bbuoooooobon
ooooooooO0oO0ooooD0oooooDOOo0ooooODoODoDOoooODoDoDooooDoooooOOo
gooooooao
N-(6-(6-chloropyridin-3-yl)-1-(3,5-dimethylcyclohexyl)-1H-pyrazolo[3,4-d]pyr
imidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-ds): & 11.94 (br. s., 1H), 9.44 (d, J = 2.4 Hz, 1H), 8.80 (dd, J
= 8.3, 2.4 Hz, 1H), 8.40 (s, 1H), 8.34 (d, J = 4.4 Hz, 1H), 8.24 (d, ] = 4.4 Hz, 1H), 7.6
0- 7.81 (m, 1H), 4.98 (tt, J = 11.7, 3.9 Hz, 1H), 1.94 (d, J = 12.2 Hz, 2H), 1.68-1.82 (m,
3H), 1.60 (q, J = 12.2 Hz, 2H), 0.97 (d, J = 6.4 Hz, 6H), 0.66-0.79 (m, 1H). MS(M+1):
512. Light yellow solid.
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methyl 4-(1-(3,5-dimethylcyclohexyl)-4-(5-nitrothiophene-2-carboxamido)-1H-
pyrazolo[3,4-d]pyrimidin-6-yl)benzoate
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'H NMR (400MHz, DMSO-ds): & 12.00 (br. s., 1H), 8.57-8.71 (m, J = 7.8 Hz, 2H), 8.31-8
44 (m, 2H), 8.25 (d, J = 4.4 Hz, 1H), 8.09-8.21 (m, J = 7.8 Hz, 2H), 5.01 (t, J = 11.2
Hz, 1H), 3.91 (s, 3H), 1.95 (d, ] = 11.7 Hz, 2H), 1.68-1.84 (m, 3H), 1.49-1.68 (m, 2H), 0
98 (d, J = 5.9 Hz, 6H), 0.74 (d, J = 12.2 Hz, 1H). MS(M+1): 535. Light yellow solid.
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N-(6-(4-chloro-2-fluorophenyl)-1-(3,5-dimethylcyclohexyl)-1H-pyrazolo[3,4-d]
pyrimidin-4-yl)-5-nitrothiophene-2-carboxamide
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'H NMR (400MHz, DMSO-ds): & 12.08 (br. s., 1H), 8.36-8.45 (m, 1H), 8.32 (d, J = 4.4 H
z, 1H), 8.22 (d, ] = 4.4 Hz, 1H), 8.15 (t, ] = 8.3 Hz, 1H), 7.61 (dd, J = 10.8, 2.0 Hz, 1 10
H), 7.49 (dd, J = 8.6, 1.7 Hz, 1H), 4.78-4.97 (m, 1H), 1.93 (d, J = 11.7 Hz, 2H), 1.52-1.8
1 (m, 5H), 0.95 (d, J = 5.9 Hz, 6H), 0.61-0.83 (m, 1H). MS(M+1):529. Light yellow solid.
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Table 11
Compound SW480 LCso (pM) NCI-H460 LCso (pnM)
1-4 6.19 3.56
1-5 432 2.85
1-11 2.24 2.62
1-22 5.38 2.18
1-27 4.14 1.99
4-2 10.06 1.65
4-5 3.51 2.45
5-6 1.96 1.46
5-18 2.43 0.46
5-28 0.59 0.28
5-29 0.66 0.95
5-30 2.69 0.54
5-31 0.86 0.41
5-32 2.77 1.16
5-33 0.60 1.80
5-35 1.11 0.65
5-39 >10C 1.25
5-40 5.42 0.93
5-42 0.89 1.67
5-44 1.62 4.64
5-45 1.11 2.18
5-47 0.61 0.29
5-49 3.75 122
5-56 0.73 1.10
6-4 1.51 0.68
6-5 0.65 091
6-11 0.67 0.33
6-18 1.24 0.27
6-19 0.45 0.22
6-28 3.44 0.68
6-35 0.52 0.50
6-36 2.80 0.67
6-39 3.18 1.07
6-45 0.58 0.57
6-53 1.04 1.09
6-54 0.34 0.33
6-57 1.24 2:75
6-58 4.09 3.97
6-66 >10 0.41
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6-69 0.89 2.76

6-71 0.98 0.44

6-75 5.48 1.28

6-85 0.68 0.56

6-89 0.81 0.71

6-90 0.54 0.56

6-104 0.65 0.86

6-106 0.50 1.65

6-110 1.25 1.41

6-111 >4 1.87

6-112 0.81 0.97

6-114 0.84 0.35

6-115 1.91 1.13

6-116 0.55 0.50

6-117 0.91 0.60

6-118 2.18 0.98

6-119 0.69 0.53

6-120 0.51 1.34

6-121 0.63 0.48

6-125 2.28 0.35

6-127 1.06 0.45

6-128 0.57 0.31

6-130 2.90 3.81

6-133 0.43 0.49

6-135 0.69 0.56

7-1 >20 8.63

7-3 0.53 0.40

9-3 2.72 1.22

9-5 2.78 1.30

10-13 1.73 2.62

10-14 1.71 0.91

10-18 0.95 0.85

10-23 1.66 3.01

10-32 1.21 1.72

10-40 1.04 1.16

10-55 1.06 0.94

10-57 1.34 1.30
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