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Summary: The kinase superfamily remains an active area of interest to the pharmaceutical industry, as these enzymes are key players in a wide range of

cellular functions. They regulate numerous cell functions, including, but not limited to, signal transduction, transcriptional regulation, cell
motility, cell division, and apoptosis. The serum and glucocorticoid regulated kinases (SGKs) are a family of serine/threonine kinases that
consists of three members, SGK-1, SGK-2, and SGK-3. SGK-1 has been implicated in the progression of osteoarthritis, one of the most
common forms of degenerative joint disease. The pathological course of this disease includes destruction of articular cartilage, leaving the
underlying bone tissue exposed. In advanced cases, joint replacement surgery may be required. Pathological changes in the associated
ligaments and synovial membranes are also hallmarks of this condition. Recent studies have also demonstrated that changes in SGK-1
expression levels are associated with osteoarthritis. Specifically, comparative gene expression studies have established that this enzyme is
expressed in degenerated/degenerating cartilage but not in healthy cartilage. Additional studies in mouse embryos have demonstrated that
the presence of SGK-1 is directly associated with hypertrophy and degradation of cartilage tissue, suggesting that it causes or promotes the
pathological progression of osteoarthritis. As such, inhibitors of SGK-1 may be useful for the treatment and prevention of osteoarthritis.
The present patent application describes a series of phenylpyrazolopyrazine capable of inhibiting SGK-1 and their method of use for the
treatment of degenerative joint disorders, degenerative cartilage changes, diabetes, cardiovascular diseases, fibrosis, inflammatory

processes, pain, tumors, and cerebral infarctions.
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Definitions: Ar is selected from the series consisting of phenyl and a 5- or 6-membered moncyclic aromatic heterocycle comprising 1, 2, or 3

identical or different ring heteroatoms selected from the series consisting of nitrogen, oxygen, and sulfur and bonded via a ring
carbon atom, which are all unsubstituted or substituted by one or more identical or different substituents R'%;

n=1,2or3;

R' is selected from the series consisting of hydrogen, —N(R')—R", N(R")-C(0)-R", N(R?)-SO,—R",
N(R")-C(O)NH-R", —C(0)—~N(R')—R"’, —CN, —C;—C, alkyl, —C,—C,—alkyl—OR'%;

R? is selected from the series consisting of halogen, —C,—C, alkyl, —-O—C,—C,—alkyl, and —CN;

R' is selected from the series consisting of halogen, —C,—C,—alkyl, —C3—C; cycloalkyl, —C,—C, alkyl—C;—C, cycloalkyl,
—0—C,—C4—alkyl, ~0—C;3—C; cycloalkyl, —O—C,—C,—alkyl—C3—C; cycloalkyl, —N(R'?)—R*’, —N(R*")—-N(R"*)—R*,
—N(R*)-C(0)—R*, —NO,, —C(0)—N(R**)—R**, and —CN.

Two groups R'® bonded to adjacent ring carbon atoms in Ar, together with the carbon atoms carrying them, can form a $- to
8-membered unsaturated ring, which comprises 0, 1, or 2 identical or different ring heteroatoms selected from the series consisting of
nitrogen, oxygen, and sulfur and is unsubstituted or substituted by one or more identical or different substituents selected from the
series consisting of halogen, —C,—C, alkyl, —O—C;—C4—alkyl, and —CN.
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R'" and R are independent of one another selected from the series consisting of hydrogen, (C;—C,)—alkyl,
(C3—Cy)—cycloalkyl, —(C,—C,)—alkyl, and —(C3—C,)—cycloalkyl, or R" and R'? together with the nitrogen atom carrying
them, form a monocyclic, 4- to 7-membered, saturated heterocycle, which, in addition to the nitrogen atom carrying R and R%?,
comprises 0 or 1 further ring heteroatom selected from the series consisting of nitrogen, oxygen, and sulfur and is unsubstituted or
substituted by one or more identical or different substituents selected from the series consisting of fluorine and (C,—C,)—alkyl;

R" is selected from the series consisting of hydrogen, (C,—C,)—alkyl, and (C3—C,)—cycloalkyl;

R'" and R'® are independent of one another selected from the series consisting of (C;—C,)—alkyl, (C3—C,)—cycloalkyl,
—(C,—C,)—alkyl—(C3—C,)—cycloalkyl, phenyl, —(C,—C,)alkyl—phenyl, Het, and —(C,—C,)—alkyl—Het, wherein phenyl
and Het all are unsubstituted or substituted by one or more identical or different substituents R*’;

R'® is selected from the series consisting of hydrogen, (C,—C,)—alkyl, and (C3—C,)—cycloalkyl;

R" is selected from the series consisting of hydrogen, (C,—C,)—alkyl, (C3—C,)—cycloalkyl, —(C,—C,)—alkyl, —(C5—C,)—cycloalkyl,
phenyl, —(C,—C,)—alkyl—phenyl, Het, and —(C,—C,)—alkyl—Het, wherein phenyl and Het all are unsubstituted or substituted by
one or more identical or different substituents R*, or R and R, together with the nitrogen atom carrying them, form a monocyclic, 4- to
7-membered, saturated heterocycle, which, in addition to the nitrogen atom carrying R'%andRY, comprises 0 or 1 further ring heteroatom
selected from the series consisting of nitrogen, oxygen, and sulfur and is unsubstituted or substituted by one or more identical or different
substituents selected from the series consisting of fluorine and (C,—C,)—alkyl;

R s selected from the series consisting of hydrogen and (C,—C,)—alkyl;

R' is selected from the series consisting of hydrogen, (C,—C,)—alkyl, and (C3—C,)—cycloalkyl;

R is selected from the series consisting of hydrogen, (C;—C,)—alkyl, (C3—C,)—cycloalkyl, —(C,—C,)—alkyl, —(C5—C,)—cycloalkyl,
phenyl, —(C,—C,)—alkyl—phenyl, Het, and —(C,—C,)—alkyl—Het, wherein phenyl and Het all are unsubstituted or substituted by
one or more identical or different substituents R*’, or R'® and R*°, together with the nitrogen atom carrying them, form a monocyclic, 4- to
7-membered, saturated heterocycle, which, in addition to the nitrogen atom carrying R'® and R*, comprises 0 or 1 further ring heteroatom
selected from the series consisting of nitrogen, oxygen, and sulfur and is unsubstituted or substituted by one or more identical or different
substituents selected from the series consisting of fluorine and (C,—C,)—alkyl;

R®" is selected from the series consisting of hydrogen, (C,—C,)—alkyl, and (C3—C,)—cycloalkyl;

R?? s selected from the series consisting of (C;—C,)—alkyl, (C3—C,)—cycloalkyl, —(C;—C,)—alkyl, and —(C3—C,)—cycloalkyl;

R and R* are independent of one another selected from the series consisting of hydrogen and (C;—C,)—alkyl;

R is selected from the series consisting of halogen, (C;—C,)—alkyl, —O—(C,—C,)—alkyl, and —CN;
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SGK-1 substrate phosphorylation inhibition assay.

GSK3p phosphorylation inhibition in U20S cells.
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Entry [ SGK-1 [ GSK3B Entry SGK-1 [ GSK3p
1Cso (0M) 1Cso (M)

1 0.003 1.4 14 0.003 2.9

5 0.005 0.63 15 0.002 2.4

6 0.002 2.1 16 0.002 1.5

7 0.002 2.6 35 0.001 0.69

12 0.004 1.5
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