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such as opportunistic infections. Therefore a large unmet medical need still exists for the treatment of these 

diseases, and new agents for the prophylaxis and/or treatment of the above mentioned diseases are required. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 refers to Example 4.2 and shows the evolution of the clinical score in the CIA mouse model for 

the vehicle (filled diamonds), Enbrel® (filled squares), Cpd 88 dosed at 10 mg/kg b.i.d. (crosses), Cpd 88 

dosed at 30 mg/kg b.i.d. (triangles) and Cpd 88 dosed at 60 mg/kg b.i.d. (asterisks) 

SUMMARY 

[0017] The present disclosure is based on the identification of novel compounds, and their use in the 

prophylaxis and/or treatment of inflammatory diseases, autoinflammatory diseases, autoimmune diseases, 

proliferative diseases, fibrotic diseases, transplantation rejection, diseases involving impairment of cartilage 

turnover, congenital cartilage malformation, diseases involving impairment of bone turnover, diseases 

associated with hypersecretion of IL-6, diseases associated with hypersecretion of TNFα, interferons, IL-

12 and/or IL-23, respiratory diseases, endocrine and/or metabolic diseases, cardiovascular diseases, 

dermatological diseases, and/or abnormal angiogenesis associated diseases. In particular, the compounds 

of the disclosure may be SIK inhibitors, and more particularly SIK1, SIK2 and/or SIK3 inhibitors. The 

present disclosure also provides methods for the production of these compounds, pharmaceutical 

compositions comprising these compounds and methods for the prophylaxis and/or treatment of 

inflammatory diseases, autoinflammatory diseases, autoimmune diseases, proliferative diseases, fibrotic 

diseases, transplantation rejection, diseases involving impairment of cartilage turnover, congenital cartilage 

malformation, diseases involving impairment of bone turnover, diseases associated with hypersecretion of 

IL-6, diseases associated with hypersecretion of TNFα, interferons, IL-12 and/or IL-23, respiratory 

diseases, endocrine and/or metabolic diseases, cardiovascular diseases, dermatological diseases, and/or 

abnormal angiogenesis associated diseases by administering the compounds of the disclosure. 

[0018] Accordingly, in a first aspect of the disclosure, the compounds of the disclosure are provided having 

a Formula I:  

 

I 

wherein, 
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- –C(=O)OH,  

- –NR14aR14b,  

- C1-4 alkyl optionally substituted with one or more independently selected 

halo, -CN, -OH, -C(=O)-C1-4 alkoxy, or C1-4 alkoxy,  

- C3-7 cycloalkyl, 

- 4-6 membered monocyclic heterocycloalkyl comprising one, two, or three heteroatoms independently 

selected from N, O, and S, 

- –C(=O)-C1-4 alkyl,  

- –S(=O)2-C1-4 alkyl, and 

- –C(=O)-C1-6 alkoxy; 

each R11a, R11b is independently selected from  

- H,  

- phenyl,  

- C1-4 alkyl optionally substituted with one or more independently selected halo, -OH, -CN, or 

C1-4 alkoxy, 

- C3-7 cycloalkyl,  

- –C(=O)-C1-4 alkoxy, 

- –C(=O)-C1-4 alkyl optionally substituted with one or more independently selected halo, and 

- 5-6 membered monocyclic heteroaryl comprising one, two, or three heteroatoms independently 

selected from N, O, and S;  

each R8a, R8b, R9a, R9b, R12a, R12b R13a, and R13b is independently selected from H and C1-4 alkyl; 

each R14a and R14b is independently selected from H, C1-4 alkyl, and –S(=O)2-C1-4 alkyl; and 

each R15 is independently selected from –OH, -CN, and C1-4 alkyl optionally substituted with one or more 

independently selected halo or –CN. 

[0019] In a particular example, the compounds of the disclosure are provided for use in the prophylaxis 

and/or treatment of inflammatory diseases, autoinflammatory diseases, autoimmune diseases, proliferative 

diseases, fibrotic diseases, transplantation rejection, diseases involving impairment of cartilage turnover, 

congenital cartilage malformation, diseases involving impairment of bone turnover, diseases associated 

with hypersecretion of IL-6, diseases associated with hypersecretion of TNFα, interferons, IL-12 and/or IL-

23, respiratory diseases, endocrine and/or metabolic diseases, cardiovascular diseases, dermatological 

diseases, and/or abnormal angiogenesis associated diseases. 

[0020] Furthermore, it has also been unexpectedly demonstrated that the compounds of the disclosure 

exhibit potency against SIK, particularly SIK1, SIK2 and/or SIK3, more particularly SIK2 and/or SIK3, 

which may result in a tolerogenic therapy (i.e. reduction of pro-inflammatory cytokines such as TNFα and 

IL-12, coupled with increased levels of anti-inflammatory cytokines such as IL-10 and TGF-β). 

[0021] In another aspect, the present disclosure provides a pharmaceutical composition comprising a 

pharmaceutically acceptable carrier and a pharmaceutically effective amount of a compound or 

pharmaceutically acceptable salt thereof as disclosed herein. In a further example, the present disclosure 

provides pharmaceutical compositions comprising a compound of the disclosure, and a pharmaceutical 

carrier, excipient or diluent. In a particular example, the pharmaceutical composition may additionally 

comprise further therapeutically active ingredients suitable  
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for use in combination with the compounds of the disclosure. In a more particular example, the further 

therapeutically active ingredient is an agent for the treatment of inflammatory diseases, autoinflammatory 

diseases, autoimmune diseases, proliferative diseases, fibrotic diseases, transplantation rejection, diseases 

involving impairment of cartilage turnover, congenital cartilage malformation, diseases associated with 

hypersecretion of IL-6, diseases associated with hypersecretion of TNFα, interferons, IL-12 and/or IL-23, 

respiratory diseases, endocrine and/or metabolic diseases, cardiovascular diseases, dermatological diseases, 

and/or abnormal angiogenesis associated diseases. 

[0022] Moreover, the compounds of the disclosure, useful in the pharmaceutical compositions and 

treatment methods disclosed herein, are pharmaceutically acceptable as prepared and used. 

[0023] In a further example of the disclosure, this disclosure provides a method of treating a mammal, in 

particular humans, afflicted with a condition selected from among those listed herein, and particularly 

inflammatory diseases, autoinflammatory diseases, autoimmune diseases, proliferative diseases, fibrotic 

diseases, transplantation rejection, diseases involving impairment of cartilage turnover, congenital cartilage 

malformation, diseases involving impairment of bone turnover, diseases associated with hypersecretion of 

IL-6, diseases associated with hypersecretion of TNFα, interferons, IL-12 and/or IL-23, respiratory 

diseases, endocrine and/or metabolic diseases, cardiovascular diseases, dermatological diseases, and/or 

abnormal angiogenesis associated diseases, which method comprises administering an effective amount of 

the pharmaceutical composition or compounds of the disclosure as described herein. 

[0024] In another aspect, the present disclosure provides a compound or pharmaceutically acceptable salt 

thereof as disclosed herein, or a pharmaceutical composition as disclosed herein for use in medicine. The 

present disclosure also provides pharmaceutical compositions comprising a compound of the disclosure, 

and a suitable pharmaceutical carrier, excipient or diluent for use in medicine. In another aspect, the present 

disclosure provides use of a compound or pharmaceutically acceptable salt thereof as disclosed herein, or 

a pharmaceutical composition as disclosed herein in the manufacture of a medicament for the prophylaxis 

and/or treatment of inflammatory diseases, autoinflammatory diseases, autoimmune diseases, proliferative 

diseases, fibrotic diseases, transplantation rejection, diseases involving impairment of cartilage turnover, 

congenital cartilage malformation, diseases involving impairment of bone turnover, Castleman’s disease, 

multiple myeloma, psoriasis, Kaposi’s sarcoma, mesangial proliferative glomerulonephritis, systemic and 

cutaneous lupus erythematosis, lupus nephritis, dermatomyositis, Sjögren’s syndrome, psoriasis, 

rheumatoid arthritis, psoriatic arthritis, multiple sclerosis, trisomy 21, ulcerative colitis, Crohn’s disease, 

endocrine and/or metabolic diseases, cardiovascular diseases, dermatological diseases, and/or abnormal 

angiogenesis associated diseases. In a particular example, the pharmaceutical composition is for use in the 

prophylaxis and/or treatment of inflammatory diseases, autoinflammatory diseases, autoimmune diseases, 

proliferative diseases, fibrotic diseases, transplantation rejection, diseases involving impairment of cartilage 

turnover, congenital cartilage malformation, diseases involving impairment of bone turnover, diseases 

associated with hypersecretion of IL-6, diseases associated with hypersecretion of TNFα, interferons, IL-

12 and/or IL-23, respiratory diseases, endocrine and/or metabolic diseases, cardiovascular diseases, 

dermatological diseases, and/or abnormal angiogenesis associated diseases. 

[0025] In additional examples, this disclosure provides methods for synthesizing the compounds of the 

disclosure, with representative synthetic protocols and pathways disclosed later on herein.  

[0026] Other objects and advantages will become apparent to those skilled in the art from a consideration 

of the ensuing detailed description. 

[0027] It will be appreciated that compounds of the disclosure may be metabolized to yield biologically 

active metabolites. 

DETAILED DESCRIPTION OF THE INVENTION 

Definitions 

[0028] The following terms are intended to have the meanings presented therewith below and are useful 

in understanding the description and intended scope of the present invention. 
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CLAIMS 

1. A compound according to Formula I: 

  

I 

wherein,  

X is N or CH;  

Y is N or CR2b;  

Z is  

- –NHR3a,  

- N-linked 4-7 membered heterocycloalkyl further comprising zero, one, or two additional heteroatoms 

independently selected from N, O, and S, optionally substituted with one or more independently 

selected R15 groups, or 

- –NR3b–, wherein the N atom and R2a together with the atoms onto which they are attached form a fused 

5-6 membered heterocycloalkenyl comprising one or two double bonds;  

R1 is  

- C1-8 alkyl optionally substituted with one or more independently selected R4 groups, 

- phenyl, 

- C3-8 monocyclic or bridged polycyclic cycloalkyl optionally substituted with one or more 

independently selected R5 groups, 

- 4-8 membered monocyclic, spirocyclic, or bridged polycyclic heterocycloalkyl comprising one, two, 

or three heteroatoms independently selected from N, O, and S, which heterocycloalkyl is optionally 

substituted with one or more independently selected C1-4 alkyl optionally substituted with one or more 

independently selected –CN or –C(=O)-C1-4 alkoxy, or 

- 5-6 membered monocyclic heteroaryl comprising one, two, or three heteroatoms independently 

selected from N, O, and S; 

R2a and R2b are independently selected from 

- halo, 

- C1-4 alkyl, 

- C1-4 alkoxy optionally substituted with one or more independently selected halo or C1-4 alkoxy, and 
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- –NR6aR6b;  

R3a is  

- C1-6 alkyl optionally substituted with one or more independently selected halo or –CN, or 

- C3-7 cycloalkyl optionally substituted with one or more independently selected halo or -OH; 

R3b is selected from H, C3-7 cycloalkyl and C1-6 alkyl optionally substituted with one or more 

independently selected halo or –CN; 

each R4 is independently selected from  

- halo, 

- –OH, 

- –CN, 

- phenyl,  

- –C(=O)OH, 

- –O-C(=O)-C1-4 alkyl, 

- –O-S(=O)2-C1-4 alkyl, 

- C1-4 alkoxy optionally substituted with one or more independently selected  

o –OH,  

o C1-4 alkoxy,  

o 4-8 membered monocyclic heterocycloalkyl comprising one, two, or three heteroatoms 

independently selected from N, O, and S, which heterocycloalkyl is optionally substituted with one 

or more independently selected C1-4 alkyl, or  

o -NR7aR7b, wherein each R7a and R7b is independently selected from H and C1-4 alkyl, 

- C3-7 cycloalkyl optionally substituted with one or more independently selected 

halo, -C(=O)-C1-4 alkoxy, –NR8aR8b, or C1-4 alkyl optionally substituted with one or more 

independently selected –NR9aR9b, 

- 5-6 membered monocyclic heterocycloalkyl comprising one or two N atoms fused to a 5-6 membered 

monocyclic heteroaryl comprising one, two, or three heteroatoms independently selected from N, O, 

and S, which heteroaryl is optionally substituted with one or more independently selected C1-4 alkyl, 

- 5-6 membered monocyclic heteroaryl comprising one, two, or three heteroatoms independently 

selected from N, O, and S, which heteroaryl is optionally substituted with one or more independently 

selected C1-4 alkyl or C3-7 cycloalkyl, 

- 4-11 membered monocyclic, spirocyclic, or bridged polycyclic heterocycloalkyl comprising one, two, 

or three heteroatoms independently selected from N, O, and S, which heterocycloalkyl is optionally 

substituted with one or more independently selected R10,  

- –NR11aR11b,  

- –C(=O)-C1-4 alkoxy, and 

- –C(=O)-NR12aR12b; 

- each R5 is selected from  

- halo, 
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- –CN, and 

- –NR13aR13b; 

each R6a and R6b is independently selected from H and C1-4 alkyl; 

each R10 is selected from  

- -OH, 

- phenyl, 

- =NH, 

- halo, 

- oxo,  

- –CN,  

- –C(=O)H,  

- –C(=O)NH2,  

- –C(=O)OH,  

- –NR14aR14b,  

- C1-4 alkyl optionally substituted with one or more independently selected halo, -CN, -OH, -C(=O)-

C1-4 alkoxy, or C1-4 alkoxy,  

- C3-7 cycloalkyl,  

- 4-6 membered monocyclic heterocycloalkyl comprising one, two, or three heteroatoms independently 

selected from N, O, and S, 

- –C(=O)-C1-4 alkyl,  

- –S(=O)2-C1-4 alkyl, and 

- –C(=O)-C1-6 alkoxy; 

each R11a, R11b is independently selected from  

- H,  

- phenyl,  

- C1-4 alkyl optionally substituted with one or more independently selected halo, -OH, -CN, or 

C1-4 alkoxy, 

- C3-7 cycloalkyl,  

- –C(=O)-C1-4 alkoxy, 

- –C(=O)-C1-4 alkyl optionally substituted with one or more independently selected halo, and 

- 5-6 membered monocyclic heteroaryl comprising one, two, or three heteroatoms independently 

selected from N, O, and S;  

each R8a, R8b, R9a, R9b, R12a, R12b
, R13a, and R13b is independently selected from H and C1-4 alkyl; 

each R14a and R14b is independently selected from H, C1-4 alkyl, and –S(=O)2-C1-4 alkyl; and 

each R15 is independently selected from –OH, -CN, and C1-4 alkyl optionally substituted with one or more 

independently selected halo or –CN. 

2. A compound or pharmaceutically acceptable salt thereof, according to claim 1, wherein 
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Z is  

- –NHR3a, or 

- –NR3b–, wherein the N atom and R2a together with the atoms onto which they are attached form a fused 

5-6 membered heterocycloalkenyl comprising one or two double bonds;  

R1 is  

- C1-8 alkyl optionally substituted with one or more independently selected R4 groups, 

- phenyl, 

- C3-8 monocyclic or bridged polycyclic cycloalkyl optionally substituted with one or more 

independently selected R5 groups, 

- 4-8 membered monocyclic or spirocyclic heterocycloalkyl comprising one, two, or three heteroatoms 

independently selected from N, O, and S, which heterocycloalkyl is optionally substituted with one or 

more independently selected C1-4 alkyl, or 

- 5-6 membered monocyclic heteroaryl comprising one, two, or three heteroatoms independently 

selected from N, O, and S; 

R3a is  

- C1-6 alkyl optionally substituted with one or more independently selected halo or –CN, or 

- C3-7 cycloalkyl; 

each R4 is independently selected from  

- halo, 

- –OH, 

- –CN, 

- phenyl, 

- C1-4 alkoxy optionally substituted with one or more independently selected –OH, C1-4 alkoxy, 

or -NR7aR7b, wherein each R7a and R7b is independently selected from H and C1-4 alkyl, 

- C3-7 cycloalkyl optionally substituted with one or more independently selected 

halo, -C(=O)-C1-4 alkoxy, –NR8aR8b, or C1-4 alkyl optionally substituted with one or more 

independently selected –NR9aR9b, 

- 5-6 membered monocyclic heteroaryl comprising one, two, or three heteroatoms independently 

selected from N, O, and S, which heteroaryl is optionally substituted with one or more independently 

selected C1-4 alkyl or C3-7 cycloalkyl, 

- 4-8 membered monocyclic or bridged polycyclic heterocycloalkyl comprising one, two, or three 

heteroatoms independently selected from N, O, and S, which heterocycloalkyl is optionally substituted 

with one or more independently selected R10,  

- –NR11aR11b, and 

- –C(=O)-NR12aR12b; 

each R10 is selected from  

- halo, 
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- oxo,  

- –CN,  

- –C(=O)H,  

- –NR14aR14b,  

- C1-4 alkyl optionally substituted with one or more independently selected halo or C1-4 alkoxy,  

- C3-7 cycloalkyl, 

- –C(=O)-C1-4 alkyl,  

- –S(=O)2-C1-4 alkyl, and 

- –C(=O)-C1-6 alkoxy; 

each R11a, R11b is independently selected from  

- H, 

- phenyl,  

- C1-4 alkyl optionally substituted with one or more independently selected halo, -OH, -CN, or 

C1-4 alkoxy, 

- C3-7 cycloalkyl,  

- –C(=O)-C1-4 alkyl, and 

- 5-6 membered monocyclic heteroaryl comprising one, two, or three heteroatoms independently 

selected from N, O, and S; and 

each R14a, and R14b is independently selected from H and C1-4 alkyl. 

3. A compound or pharmaceutically acceptable salt thereof, according to claim 1 or 2, wherein X is CH. 

4. A compound or pharmaceutically acceptable salt thereof, according to claim 1, 2, or 3, wherein Y is 

CR2b and R2b is C1-4 alkoxy. 

5. A compound or pharmaceutically acceptable salt thereof, according to any one of claims 1-4, wherein 

R2a is -O-CH3, substituted with one, two, or three independently selected halo. 

6. A compound or pharmaceutically acceptable salt thereof, according to any one of claims 1-4, wherein 

Z is -NR3b-, wherein the N atom and R2a together with the atoms onto which they are attached form a 

fused 1,2,3,6-tetrahydropyridine. 

7. A compound or pharmaceutically acceptable salt thereof, according to claim 1 or 2, wherein the 

compound is according to any one of Formulae IIIa-IIIc: 

 
   IIIa    IIIb    IIIc 
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8. A compound or pharmaceutically acceptable salt thereof, according to any one of claims 1-7, wherein 

R1 is -CH3 or -CH2CH3, each of which is substituted with one R4 group. 

9. A compound or pharmaceutically acceptable salt thereof, according to claim 1 or 2, wherein the 

compound is according to any one of Formulae IVa-IVf: 

 
IVa    IVb    IVc 

 
    IVd     IVe    IVf 

10. A compound or pharmaceutically acceptable salt thereof, according to any one of claims 1-9, wherein 

R4 is -NH-CH3, -N(CH3)2, -NH-CH2CH3, -N(CH2CH3)2, -N(CH(CH3)2)2, or -N(CH3)-CH2CHF2. 

11. A compound or pharmaceutically acceptable salt thereof, according to any one of claims 1-9, wherein 

R4 is azetidinyl, oxetanyl, pyrrolidinyl, tetrahydrofuranyl, piperidinyl, tetrahydropyranyl, morpholinyl, 

dioxanyl, 2‐oxa‐5‐azabicyclo[2.2.1]heptanyl, 3‐oxa‐8‐azabicyclo[3.2.1]octanyl, or 8‐oxa‐3‐

azabicyclo[3.2.1]octanyl. 

12. A compound or pharmaceutically acceptable salt thereof, according to any one of claims 1-9 and 11, 

wherein R4 is morpholinyl. 

13. A compound or pharmaceutically acceptable salt thereof, according to any one of claims 1-9 and 11, 

wherein R4 is dioxanyl. 

14. A pharmaceutical composition comprising a pharmaceutically acceptable carrier and a 

pharmaceutically effective amount of a compound or pharmaceutically acceptable salt thereof 

according to any one of claims 1-13. 

15. A compound or pharmaceutically acceptable salt thereof, according to any one of claims 1-13, or a 

pharmaceutical composition according to claim 14 for use in medicine. 

16. Use of a compound or pharmaceutically acceptable salt thereof, according to any one of claims 1-13, 

or a pharmaceutical composition according to claim 14 in the manufacture of a medicament for the 

prophylaxis and/or treatment of inflammatory diseases, autoinflammatory diseases, autoimmune 

diseases, proliferative diseases, fibrotic diseases, transplantation rejection, diseases involving 
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impairment of cartilage turnover, congenital cartilage malformation, diseases involving impairment of 

bone turnover, Castleman’s disease, multiple myeloma, psoriasis, Kaposi’s sarcoma, mesangial 

proliferative glomerulonephritis, systemic and cutaneous lupus erythematosis, lupus nephritis, 

dermatomyositis, Sjögren’s syndrome, psoriasis, rheumatoid arthritis, psoriatic arthritis, multiple 

sclerosis, trisomy 21, ulcerative colitis, Crohn’s disease, endocrine and/or metabolic diseases, 

cardiovascular diseases, dermatological diseases, and/or abnormal angiogenesis associated diseases.

 


