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5-Chloro-2-cyano-N-{4-[4-(4-hydroxy-cyclohexyloxy)-3-methyl-1H-pyrazolo[3,4-

d]pyrimidin-6-yl]-phenyl}-benzenesulfonamide, and/or the series consisting of:

N-{4-[4-(1-Cyclopropyl-piperidin-4-yloxy)-3-methyl-1H-pyrazolo[3,4-d]pyrimidin-6-yl]-

phenyl}-2,5-difluoro-benzenesulfonamide,

5-Chloro-N-{4-[4-(1-cyclopropyl-piperidin-4-yloxy)-3-methyl-1H-pyrazolo[3,4-5

d]pyrimidin-6-yl]-phenyl}-2-fluoro-benzenesulfonamide,

N-{4-[4-(1-Acetyl-piperidin-4-yloxy)-3-methyl-1H-pyrazolo[3,4-d]pyrimidin-6-yl]-

phenyl}-2-fluoro-5-methoxy-benzenesulfonamide,

N-{4-[4-(1-Acetyl-piperidin-4-yloxy)-3-methyl-1H-pyrazolo[3,4-d]pyrimidin-6-yl]-

phenyl}-2,5-difluoro-benzenesulfonamide,10

N-{4-[4-(1-Acetyl-piperidin-4-yloxy)-3-methyl-1H-pyrazolo[3,4-d]pyrimidin-6-yl]-

phenyl}-5-chloro-2-fluoro-benzenesulfonamide,

5-Chloro-2-fluoro-N-{4-[4-(6-hydroxy-pyridin-3-yloxy)-3-methyl-1H-pyrazolo[3,4-

d]pyrimidin-6-yl]-phenyl}-benzenesulfonamide,

2-Fluoro-N-{4-[4-(6-hydroxy-pyridin-3-yloxy)-3-methyl-1H-pyrazolo[3,4-d]pyrimidin-6-15

yl]-phenyl}-5-methyl-benzenesulfonamide,

2,5-Dichloro-N-[4-(3-methyl-1H-pyrazolo[3,4-d]pyrimidin-6-yl)-phenyl]-

benzenesulfonamide,

N-[4-(3-Amino-4-isopropoxy-1H-pyrazolo[3,4-d]pyrimidin-6-yl)-2-fluoro-phenyl]-5-

chloro-2-fluoro-benzenesulfonamide,20

the compound of the formula Ic,

Ar
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Ic

wherein the group Ar is 2,5-dichlorophenyl, the group R1 is hydrogen and the 25

group -Z-R3 is the group of the following formula,
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O OH
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the compound of the formula If,
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wherein the group Ar is 2-cyano-5-methoxy-phenyl, 

and the compounds of the formula Ib,
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Ib

10

wherein the groups Ar, R1 and -Z-R3 have the following meanings,

Ar R1 Z R3

 

5-chloro-2-fluoro-phenyl CH3 H
 

2,5-dichloro-phenyl H O

OH
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Ar R1 Z R3

 

2-fluoro-5-methoxy-phenyl CH3 O OH

 

5-chloro-2-fluoro-phenyl CH3 O OH

 

2-fluoro-5-methoxy-phenyl CH3 O OH
 

2-chloro-5-methoxy-phenyl CH3 H
 

5-chloro-2-fluoro-phenyl CH3 
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2-fluoro-5-methyl-phenyl NH2 O
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Ar R1 Z R3

 

2-fluoro-5-methyl-phenyl CH3 O

N

NH
2

 

or which is any one of these compounds, and its pharmaceutically acceptable salts.

Another subject of the present invention are processes for the preparation of the 

compounds of the formula I which are outlined below and by which the compounds of 5

the formula I and intermediates and occurring in the course of their synthesis, and 

salts thereof, are obtainable. The compounds of the formula I can be prepared by 

utilizing procedures and techniques which per se are known to a person skilled in the 

art. In general, pyrazolo[3,4-d]pyrimidine and pyrazolo[4,3-c]pyridine compounds of 

the formula I can be prepared, for example, in the course of a convergent synthesis, 10

by linking two or more fragments which can be derived retrosynthetically from the 

formula I. More specifically, suitably substituted starting 1H-pyrazolo[3,4-d]pyrimidine 

and 1H-pyrazolo[4,3-c]pyridine derivatives can be employed as building blocks in the 

preparation of the compounds of formula I, which can be synthesized from suitable 

precursor compounds, which allow the introduction of a variety of substituents into 15

the various positions of the 1H-pyrazolo[3,4-d]pyrimidine or 1H-pyrazolo[4,3-

c]pyridine ring system and which can be chemically modified further in order to finally 
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2-Cyano-N-{4-[4-(4-hydroxy-cyclohexyloxy)-1H-pyrazolo[3,4-d]pyrimidin-6-yl]-

phenyl}-5-methoxy-benzenesulfonamide, 

N-[4-(3-Amino-1H-pyrazolo[4,3-c]pyridin-6-yl)-phenyl]-5-chloro-2,4-difluoro-

benzenesulfonamide, 

5-Chloro-2-cyano-N-{4-[4-(4-hydroxy-cyclohexyloxy)-3-methyl-1H-pyrazolo[3,4-5 

d]pyrimidin-6-yl]-phenyl}-benzenesulfonamide, 

N-{4-[4-(1-Cyclopropyl-piperidin-4-yloxy)-3-methyl-1H-pyrazolo[3,4-d]pyrimidin-6-yl]-

phenyl}-2,5-difluoro-benzenesulfonamide, 

5-Chloro-N-{4-[4-(1-cyclopropyl-piperidin-4-yloxy)-3-methyl-1H-pyrazolo[3,4-

d]pyrimidin-6-yl]-phenyl}-2-fluoro-benzenesulfonamide 10 

N-{4-[4-(1-Acetyl-piperidin-4-yloxy)-3-methyl-1H-pyrazolo[3,4-d]pyrimidin-6-yl]-

phenyl}-2-fluoro-5-methoxy-benzenesulfonamide, 

N-{4-[4-(1-Acetyl-piperidin-4-yloxy)-3-methyl-1H-pyrazolo[3,4-d]pyrimidin-6-yl]-

phenyl}-2,5-difluoro-benzenesulfonamide, 

N-{4-[4-(1-Acetyl-piperidin-4-yloxy)-3-methyl-1H-pyrazolo[3,4-d]pyrimidin-6-yl]-15 

phenyl}-5-chloro-2-fluoro-benzenesulfonamide, 

5-Chloro-2-fluoro-N-{4-[4-(6-hydroxy-pyridin-3-yloxy)-3-methyl-1H-pyrazolo[3,4-

d]pyrimidin-6-yl]-phenyl}-benzenesulfonamide,  

2-Fluoro-N-{4-[4-(6-hydroxy-pyridin-3-yloxy)-3-methyl-1H-pyrazolo[3,4-d]pyrimidin-6-

yl]-phenyl}-5-methyl-benzenesulfonamide, 20 

2,5-Dichloro-N-[4-(3-methyl-1H-pyrazolo[3,4-d]pyrimidin-6-yl)-phenyl]-

benzenesulfonamide, 

N-[4-(3-Amino-4-isopropoxy-1H-pyrazolo[3,4-d]pyrimidin-6-yl)-2-fluoro-phenyl]-5-

chloro-2-fluoro-benzenesulfonamide, 

 25 

the compound of the formula Ic, 
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wherein the group Ar is 2,5-dichlorophenyl, the group R1 is hydrogen and the 

group -Z-R3 is the group of the following formula, 

 

 

O OH

  , 5 

 

the compound of the formula If, 
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wherein the group Ar is 2-cyano-5-methoxy-phenyl, 

 

and the compounds of the formula Ib, 
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wherein the groups Ar, R1 and -Z-R3 have the following meanings, 
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Ar R1 Z R3

 

5-chloro-2-fluoro-phenyl CH3 H
 

2,5-dichloro-phenyl H O

OH

 

2-fluoro-5-methoxy-phenyl CH3 O OH

 

5-chloro-2-fluoro-phenyl CH3 O OH

 

2-fluoro-5-methoxy-phenyl CH3 O OH
 

2-chloro-5-methoxy-phenyl CH3 H
 

5-chloro-2-fluoro-phenyl CH3 
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CH
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CH
3

O
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O
 

2-fluoro-5-methyl-phenyl NH2 O

CH
3

 

5-chloro-2-fluoro-phenyl CH3 O O
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Ar R1 Z R3

 

5-chloro-2-fluoro-phenyl CH3 O

N

NH
2

 

2-fluoro-5-methyl-phenyl CH3 O

N

NH
2

 

 

or a pharmaceutically acceptable salt thereof. 

 

11. A process for the preparation of a compound of the formula I according to any of 

claims 1 to 10,  5 
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N
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II
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which comprises reacting a compound of the formula II and a compound of the 

formula III to give a compound of the formula IV, and optionally converting the 10 

compound of the formula IV into a compound of the formula I, wherein X, Z, R1 to R3 

and n in the compounds of the formulae II, III and IV are defined as in the compound 

of the formula I or functional groups are present in protected form or in the form of a 

precursor group, the group G1 in the compound of the formula II is halogen or a 

 

 , 

 

271



WO 2014/140065   PCT/EP2014/054770 

 
272 

 

sulfonyloxy group, the group G3 in the compounds of formulae II and IV is hydrogen 

or a protecting group, the group G4 in the compounds of formulae III and IV is the 

group of the formula Ar-S(O)2-NH- in which Ar is defined as in the compound of the 

formula I or functional groups are present in protected form or in the form of a 

precursor group, or G4 is an amino group, a protected amino group or a precursor 5 

group of an amino group, and the group G5 in the compound of formula III is a 

trialkylstannyl group or a boronic acid group, a boronic acid ester group or cyclic 

boronic acid ester group. 

 

12. A compound of the formula I, in any of its stereoisomeric forms or a mixture of 10 

stereoisomeric forms in any ratio, or a pharmaceutically acceptable salt thereof, 

according to any of claims 1 to 10, for use as a pharmaceutical. 

 

13. A pharmaceutical composition, comprising a compound of the formula I, in any of 

its stereoisomeric forms or a mixture of stereoisomeric forms in any ratio, or a 15 

pharmaceutically acceptable salt thereof, according to any of claims 1 to 10, and a 

pharmaceutically acceptable carrier.  

 

14. A compound of the formula I, in any of its stereoisomeric forms or a mixture of 

stereoisomeric forms in any ratio, or a pharmaceutically acceptable salt thereof, 20 

according to any of claims 1 to 10, for use as an inhibitor of serum and glucocorticoid 

regulated kinase (SGK) or in the treatment of degenerative joint disorders, 

degenerative cartilage changes, diabetes, cardiovascular diseases, fibrosis, 

inflammatory processes, epilepsy, pain, tumors or cerebral infarctions. 
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