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PASK knockdown by RNA interference (RNAi) (Hao et al. 2007). Another important fact is the role of
PASK in the control of lipogenesis through sterol regulatory element-binding protein 1 (SREBP-1)
maturation. Indeed, elevated hepatic synthesis of fatty acids and triglycerides, driven by hyperactivation of
the SREBP-1c transcription factor, has been implicated as a causal feature of metabolic syndrome. Using
genetic and pharmacological approaches, it has been demonstrated that PASK is required for the proteolytic
maturation of SREBP-1c in cultured cells and in the mouse and rat liver. Inhibition of PASK improves lipid
and glucose metabolism in dietary animal models of obesity and dyslipidemia. Administration of a PASK
inhibitor decreases hepatic expression of lipogenic SREBP-1c target genes, decreases serum triglycerides

and partially reverses insulin resistance (Wu et al. 2014).

SUMMARY

[0006] The present disclosure relates to compounds which may be useful in the prophylaxis and/or
treatment of endocrine, nutritional, metabolic, and/or cardiovascular diseases. In particular, the compounds
of the disclosure may inhibit PASK, a serine/threonine kinase involved in endocrine, nutritional, metabolic,
and/or cardiovascular diseases. The present disclosure also provides methods for the production of the
compounds of the disclosure, pharmaceutical compositions comprising the compound of the disclosure,
and methods for the prophylaxis and/or treatment of endocrine, nutritional, metabolic, and/or
cardiovascular diseases by administering the compound of the disclosure.

[0006a] In one aspect, the present disclosure refers to a compound according to Formula I:

wherein,
X is O or NR*;
nis 0, 1, or2;
Het is 5 membered monocyclic heteroaryl comprising one, two or three heteroatoms independently
selected from N, O, and S;
R!is -OR’ or -NR%R®;
each R? is independently selected from
- -O-R’,
- Ci alkyl optionally substituted with one or more independently selected halo,
- Csgcycloalkyl,
- -C(=0)-NR¥*R?®,
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- 4-6 membered monocyclic heterocycloalkyl comprising one, two or three heteroatoms
independently selected from N, O, and S, and
- 4-6 membered monocyclic heterocycloalkenyl comprising one double bond and further
comprising one, or two heteroatoms independently selected from N, O, and S;
R3* and R are independently H or C,.; alkyl optionally substituted with one or more independently
selected halo;
R*is Cy.3 alkyl optionally substituted with one or more F;
R> is H or Cjsalkyl optionally substituted with one or more independently selected
—~C(=0)-NR**R* or -O-C(=0)-C . alkyl;
R% and R are independently H, -S(=0),-Ci.4 alkyl, or -S(=0),-Cs.6 cycloalkyl;
each R’ is independently selected from
- Cigalkyl optionally substituted with one or more independently selected halo or
Ci.4 alkoxy, and
- 4-6 membered monocyclic heterocycloalkyl comprising one, two or three heteroatoms
independently selected from N, O, and S;
R3@ and R® are independently H, Ci.4 alkyl, or phenyl; and
R’ and R* are independently H or C;.4 alkyl;
or a pharmaceutically acceptable salt, solvate, or salt of a solvate thereof.
[0006b] In another aspect, the present disclosure refers to a pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a pharmaceutically effective amount of a compound or
pharmaceutically acceptable salt thereof as disclosed herein.
[0006¢] In another aspect, the present disclosure refers to a compound or pharmaceutically acceptable salt
thereof as disclosed herein, or a pharmaceutical composition as discloosed herein for use in medicine.
[0006d] In another aspect, the present disclosure refers to a 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 endocrine, nutritional, metabolic,
and/or cardiovascular diseases
[0007] Accordingly, in a first example of the disclosure, the compounds of the disclosure are provided

having a Formula I:

wherein,

X is O or NR*;
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nis 0, 1, or2;
Het is 5 membered monocyclic heteroaryl comprising one, two or three heteroatoms independently selected
from N, O, and S;
R!is -OR’ or -NR®R*®;
each R? is independently selected from

- _OR,

- Ci alkyl optionally substituted with one or more independently selected halo,

- Csecycloalkyl,

- -C(=0)-NR¥*R®,
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- 4-6 membered monocyclic heterocycloalkyl comprising one, two or three heteroatoms
independently selected from N, O, and S, and
- 4-6 membered monocyclic heterocycloalkenyl comprising one double bond and further comprising
one, or two heteroatoms independently selected from N, O, and S;
R3* and R* are independently H or C;.; alkyl optionally substituted with one or more independently selected
halo;
R*is Ci.3 alkyl optionally substituted with one or more F;
R’ is H or C,4 alkyl optionally substituted with one or more independently selected —C(=0)-NR**R*
or -O-C(=0)-Cy alkyl;
R% and R are independently H, -S(=0),-Ci.4 alkyl, or -S(=0)»-Cs.6 cycloalkyl;
each R’ is independently selected from:
- Ci¢ alkyl optionally substituted with one or more independently selected halo or C;.4 alkoxy, and
- 4-6 membered monocyclic heterocycloalkyl comprising one, two or three heteroatoms
independently selected from N, O, and S;
R3 and R® are independently H, C,. alkyl, or phenyl; and
R’ and R* are independently H or C;.4 alkyl.
[0008] In a particular example, the compounds of the disclosureare provided for use in the prophylaxis
and/or treatment of endocrine, nutritional, metabolic, and/or cardiovascular diseases.
[0009] Furthermore, it has also been unexpectedly demonstrated that the compounds of the disclosuremay
improve both glucose and lipid profiles, in particular in treated animal models of metabolic disease.
[0010] In a further example, the present disclosureprovides 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
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 endocrine, nutritional, metabolic, and/or
cardiovascular diseases.
[0011] Moreover, the compounds of the invention, useful in the pharmaceutical compositions and
treatment methods disclosed herein, are pharmaceutically acceptable as prepared and used.
[0012] 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
endocrine, nutritional, metabolic, and/or cardiovascular diseases, which method comprises administering
an effective amount of the pharmaceutical composition or compounds of the disclosure as described herein.
[0013] 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 a particular
example, the pharmaceutical composition is for use in the prophylaxis and/or treatment of endocrine,
nutritional, metabolic, and/or cardiovascular diseases.
[0014] In additional examples, this disclosure provides methods for synthesizing the compounds of the

disclosure, with representative synthetic protocols and pathways disclosed later on herein.
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[0015] Other objects and advantages will become apparent to those skilled in the art from a consideration
of the ensuing detailed description.
[0016] It will be appreciated that compounds of the disclosure may be metabolized to yield biologically

active metabolites.

DETAILED DESCRIPTION OF THE INVENTION

Definitions

[0017] 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.

[0018] When describing the invention, which may include compounds, pharmaceutical compositions
containing such compounds and methods of using such compounds and compositions, the following terms,
if present, have the following meanings unless otherwise indicated. It should also be understood that when
described herein any of the moieties defined forth below may be substituted with a variety of substituents,
and that the respective definitions are intended to include such substituted moieties within their scope as
set out below. Unless otherwise stated, the term ‘substituted’ is to be defined as set out below. It should be
further understood that the terms ‘groups’ and ‘radicals’ can be considered interchangeable when used
herein.

[0019] The articles ‘a’ and ‘an’ may be used herein to refer to one or to more than one (i.e. at least one) of
the grammatical objects of the article. By way of example ‘an analogue’ means one analogue or more than
one analogue.

[0020] ‘Alkyl’ means straight or branched aliphatic hydrocarbon having the specified number of carbon
atoms. Particular alkyl groups have 1 to 6 carbon atoms or 1 to 4 carbon atoms. Branched means that one
or more alkyl groups such as methyl, ethyl or propyl is attached to a linear alkyl chain. Particular alkyl
groups are methyl (-CH3), ethyl (-CH2-CH3), n-propyl (-CH,-CH»-CH3), isopropyl (-CH(CH3)2), n-butyl (-
CH,-CH,-CH,-CH3), tert-butyl (-CH»-C(CH3)3), sec-butyl (-CH>-CH(CHs),), n-pentyl (-CH»-CH,-CH,-
CH>-CH3), n-hexyl (-CH>-CH>-CH>-CH>-CH»-CH3), and 1,2-dimethylbutyl (-CHCH3)-C(CHs)H>-CHa-
CHs). Particular alkyl groups have between 1 and 4 carbon atoms.

[0021] ‘Alkenyl’ refers to monovalent olefinically (unsaturated) hydrocarbon groups with the number of
carbon atoms specified. Particular alkenyl has 2 to 8 carbon atoms, and more particularly, from 2 to 6
carbon atoms, which can be straight-chained or branched and having at least 1 and particularly from 1 to 2
sites of olefinic unsaturation. Particular alkenyl groups include ethenyl (-CH=CH,), n-propenyl
(-CH,CH=CH>), isopropenyl (-C(CH3)=CH) and the like.

[0022] ‘Alkoxy’ refers to the group O-alkyl, where the alkyl group has the number of carbon atoms
specified. In particular the term refers to the group -O-Cis alkyl. Particular alkoxy groups are methoxy,
ethoxy, n-propoxy, isopropoxy, n-butoxy, tert-butoxy, sec-butoxy, n-pentoxy, n-hexoxy, and
1,2-dimethylbutoxy. Particular alkoxy groups are lower alkoxy, i.e. with between 1 and 6 carbon atoms.
Further particular alkoxy groups have between 1 and 4 carbon atoms.

[0023] ‘Amino’ refers to the radical -NHo.
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CLAIMS

A compound according to Formula I:

wherein,
X is O or NR*;
nis 0, 1, or2;
Het is 5 membered monocyclic heteroaryl comprising one, two or three heteroatoms independently
selected from N, O, and S;
R!is -OR’ or -NR%R®;
each R? is independently selected from
- _OR,
- Ci alkyl optionally substituted with one or more independently selected halo,
- Csgcycloalkyl,
- -C(=0)-NR¥*R?®,
- 4-6 membered monocyclic heterocycloalkyl comprising one, two or three heteroatoms
independently selected from N, O, and S, and
- 4-6 membered monocyclic heterocycloalkenyl comprising one double bond and further
comprising one, or two heteroatoms independently selected from N, O, and S;
R3* and R are independently H or C,_; alkyl optionally substituted with one or more independently
selected halo;
R*is Cy.3 alkyl optionally substituted with one or more F;
R> is H or Cisalkyl optionally substituted with one or more independently selected
—C(=0)-NR”R*® or -O-C(=0)-C;.6 alkyl;
R% and R® are independently H, -S(=0),-C,.4 alkyl, or -S(=0),-Cs.6 cycloalkyl;
each R’ is independently selected from
- Crsalkyl optionally substituted with one or more independently selected halo or
Ci.4 alkoxy, and
- 4-6 membered monocyclic heterocycloalkyl comprising one, two or three heteroatoms
independently selected from N, O, and S;
R3@ and R® are independently H, Ci. alkyl, or phenyl; and
R and R* are independently H or Ci.4 alkyl;

or a pharmaceutically acceptable salt, solvate, or salt of a solvate thereof.
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2. A compound or pharmaceutically acceptable salt thereof, according to claim 1, wherein Het is
furanyl, pyrazolyl, oxazolyl, or thiazolyl.
3. A compound or pharmaceutically acceptable salt thereof, according to claim 1, wherein the

compound is according to Formula ITa, IIb, Ilc, or 1Id:

0 1
x N \_R

ITa
(6]
R
2
— R )n
Y
~N
Ilc Id
4. A compound or pharmaceutically acceptable salt thereof, according to any one of claims 1-3,

wherein R* and R are independently H, -CHs, -CH,CH3,—~CH(CH3)2, or -CFs.

5. A compound or pharmaceutically acceptable salt thereof, according to any one of claims 1-3,
wherein R* and R* are both -CHs.

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

compound is according to Formula I11a, ITIb, ITlc, or I11d:

[Ia b Ilc 11d
7. A compound or pharmaceutically acceptable salt thereof, according to any one of claims 1-6,
wherein R? is -O-R’, or C;¢ cycloalkyl.
8. A compound or pharmaceutically acceptable salt thereof, according to any one of claims 1-6,

wherein R? is -O-CH,CHs, or cyclopropyl.
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11.

12.

13.

14.

15.
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A compound or pharmaceutically acceptable salt thereof, according to claim 1, wherein the

compound is according to Formula IVa, IVb, IVc, or IVd:

IVa IVb Ve Ivd
A compound or pharmaceutically acceptable salt thereof, according to any one of claims 1-9,
wherein X is O.

A compound or pharmaceutically acceptable salt thereof, according to claim 1, wherein the
0 1
R NN _N R
N0’
=N

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

11, wherein R* is -CH3, -CH,CHs, -CH(CH3),, ~CHF:; or -CH,-CFs.

compound is according to Formula Va, Vb, or Vc:

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 1-12.

A compound or pharmaceutically acceptable salt thereof, according to any one of claims 1-12, or
a pharmaceutical composition according to claim 13 for use in medicine.

Use of a compound or pharmaceutically acceptable salt thereof, according to any one of claims 1-
12, or a pharmaceutical composition according to claim 13 in the manufacture of a medicament for
the prophylaxis and/or treatment of endocrine, nutritional, metabolic, and/or cardiovascular

diseases.



