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[0010] Structural modification is carried out in the present invention also on the basis of the natural
ligand T3 of the THR receptor. The present inventors unexpectedly found that, most of the
modified compounds maintain good agonistic activity toward the THRf receptor, and some
compounds also have improved selectivity toward THRa as compared with Comparative
compound 53 in the reference documents (“Discovery of 2-[3,5-Dichloro-4-(5-isopropyl-6-oxo-
1,6-dihydropyridazin-3-yloxy)phenyl]-3,5-dioxo-2,3,4,5-tetrahydro[1,2,4]triazine-6-carbonitrile
(MGL-3196), a Highly Selective Thyroid Hormone Receptor B Agonist in Clinical Trials for the
Treatment of Dyslipidemia,” Martha et al., Journal of Medicinal Chemistry, 2014, 3912-3923). At
the same time, some compounds of the present invention also show very desirable pharmacokinetic
properties. The pharmacokinetic properties of some preferred compounds are significantly better
than those of the comparative compound, thus improving the properties of the finished drug.
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SUMMARY

[0011] In order to solve the above technical problem, the present disclosure employs the following

technical solutions:

[0011a]ln an aspect of the present disclosure, there is provided a compound of Formula (1), or a

pharmaceutically acceptable salt thereof,

wherein:



R1 is selected from the group consisting of hydrogen, cyano, substituted or unsubstituted
Cue alkyl, and substituted or unsubstituted Cz-¢ cycloalkyl, wherein the substituent is selected from
the group consisting of halogen, hydroxy, and Ci.¢ alkoxy;

R> and Rs are each independently selected from the group consisting of halogen and
substituted or unsubstituted C1.¢ alkyl, wherein the substituent is selected from the group consisting
of halogen, hydroxy, and Ci.6 alkoxy;

ring A is a substituted or unsubstituted Cs.10 aromatic ring, wherein the substituent is
selected from the group consisting of hydrogen, halogen, hydroxy, -OCF3, -NH>, -NHC1.4 alkyl, -
N(C14 alkyl)2, -CONHa, -CONHC1.4 alkyl, -CON(C1.4 alkyl)2, -NHCOC.4 alkyl, C1.6 alkyl, C1.6
alkoxy and Cz cycloalkyl, or two substituents are taken together with the carbon to which they
are attached to form a ring structure; and

the halogen is selected from the group consisting of F, Cl and Br.

[0011b]In another aspect of the present disclosure, there is provided a pharmaceutical composition
comprising a therapeutically effective amount of the compound disclosed herein, or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable adjuvant.

[0011c]In a further aspect of the present disclosure, there is provided a use of a compound
disclosed herein or a pharmaceutically acceptable salt thereof for the manufacture of a medicament
for treating a disease, wherein the disease is selected from the group consisting of obesity,
hyperlipidemia, hypercholesterolemia, type 2 diabetes, non-alcoholic steatohepatitis (NASH),
steatosis of liver, atherosclerosis, hypothyroidism, and thyroid cancer.

[0011d]In a further aspect of the present disclosure, there is provided a compound disclosed herein
or a pharmaceutically acceptable salt thereof, for use in therapy.

[0012] According to one example of the present disclosure, the present disclosure provides a
compound represented by the following Formula (I) and a pharmaceutically acceptable salt

thereof,
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wherein,

R1 is selected from the group consisting of hydrogen, cyano, substituted or unsubstituted C1. alkyl,
or substituted or unsubstituted Cs cycloalkyl, the substituent being selected from the group
consisting of halogen atoms, hydroxy, and Ci.¢ alkoxy;

R> and Rz are each independently selected from the group consisting of halogen atoms or
substituted or unsubstituted C1.¢ alkyl, the substituent being selected from the group consisting of

halogen atoms, hydroxy, and C1.¢ alkoxy;

ring A is a substituted or unsubstituted saturated or unsaturated Cs.10 aliphatic ring, or a substituted
or unsubstituted Cs.1o aromatic ring, the substituent being one or more substances selected from
the group consisting of hydrogen, halogen atoms, hydroxy, -OCFs, -NH2, -NHC;.4 alkyl, -N(C1-4
alkyl)z, -CONHz, -CONHC1.4 alkyl, -CON(C1.4 alkyl)2, -NHCOC1.4 alkyl, C1.6 alkyl, C1.6 alkoxy
or Cs. cycloalkyl, and when two substituents are contained, the two substituents can form a ring

structure together with the carbon connected thereto; and
the halogen atoms are selected from the group consisting of F, Cl or Br.

[0013] The compound according to the present disclosure has a structure as shown in the following
Formula (11):

(1

wherein,
R1 to Rs are defined as described in the above Formula (1);
L is not present or is selected from the group consisting of -CH»- and -CH2CHo-;

R4 is selected from the group consisting of hydrogen, halogen atoms, hydroxy, -OCFs, -NH>, -

NHC1.4 alkyl, -N(C1.4 alkyl)2, C1.6 alkyl, C1.6 alkoxy or Cz. cycloalkyl;

n is an integer from the range 1 to 4;



m is an integer from the range 1 to 4; and
when L is not present, the ring may have two or more substituents R4 thereon; and
the halogen atoms are selected from the group consisting of F, Cl or Br.

Preferably, in the structure as shown in Formula (11), R4 is selected from the group consisting of

hydrogen, halogen atoms, hydroxy, Ci-3 alkyl, C1-3 alkoxy or Cs- cycloalkyl;

L is not present or is selected from the group consisting of -CHa- or -CH2CHa-;
nis1, 2 or3;and

mislor?2.

Further preferably, in the structure as shown in Formula (Il), R4 is selected from the group

consisting of hydrogen or C1.3 alkyl;
L is -CHz- or -CH2CH2-;
nis1,2or3;and

mis1lor?2.

Further preferably, in the structure as shown in Formula (Il), R4 is selected from the group

consisting of hydrogen or Ci.3 alkyl;
L is not present;

nisl,2or3;and

mis1or?2.

[0014] The compound according to the present disclosure has a structure as shown in the following

o (Ra)m
I
N‘N R3N‘ 0

Formula (I11):

wherein,



R1 to R3 are defined as described in the above Formula (1);

R4 is selected from the group consisting of hydrogen, halogen atoms, hydroxy, -OCFs, -NHz, -
NHC1.4 alkyl, -N(C1-4 alkyl)2, -CONHa, -CONHC1.4 alkyl, -CON(C1.4 alkyl)2, -NHCOC1.4 alkyl,
C16 alkyl, C16 alkoxy or Cz.¢ cycloalkyl;

m is an integer from the range 1 to 4; and
the halogen atoms are selected from the group consisting of F, Cl or Br.

[0015] Preferably, in the structure as shown in Formula (I11), R4 is selected from the group
consisting of hydrogen, halogen atoms, hydroxy, -OCF3, C1.6 alkyl, C1.6 alkoxy or Cs.¢ cycloalkyl;

and m is an integer from the range 1 to 3.

[0016] Preferably, in the structure as shown in Formula (I11), R4 is selected from the group

consisting of hydrogen, halogen atoms or C1.3 alkyl; and mis 1 or 2.

[0017] Preferably, in the above compound having the structure of Formula (I), (1) or (IlI)
according to the present disclosure, Ri is selected from the group consisting of hydrogen, cyano,
substituted or unsubstituted Ci.6 alkyl; further preferably, R; is selected from the group consisting

of cyano or Cy.3 alkyl; and still further preferably, R: is cyano.

[0018] Preferably, in the above compound having the structure of Formula (I), (1) or (IlI)
according to the present disclosure, R2 and Rs are each independently selected from the group

consisting of F, Cl or Br, and further preferably, both Rz and Rz are Cl.

[0019] Preferably, the compound and pharmaceutically acceptable salt thereof according to the

present disclosure are one of the following compounds:
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[0020] According to another example of the present disclosure, the present disclosure provides a
method for preparing the compound, the preparation method comprising the following steps:
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1) reacting the internal anhydride compound I-a with hydrazine hydrochloride, to obtain

a compound of the general formula I-b;

2) heating the obtained compound of the general formula I-b in phosphorus oxychloride,
to form a compound of the general formula I-c;

3) subjecting the obtained compound of the general formula I-c and the compound I-d to
coupling reaction at high temperature, to obtain a compound of the general formula I-e, where the

catalyst at this condition is preferably cuprous iodide;

4) reacting the obtained compound of the general formula I-e at acidic or alkaline high

temperature, to obtain a compound of the general formula I-f; and

5) reacting the obtained compound of the general formula I-f with sodium nitrite in an
aqueous acidic solution, followed by the addition of a compound I-g for further reaction and ring
closing at high temperature, to obtain a compound of the general formula I, where the acid is

preferably hydrochloric acid under this condition.

[0021] The compound of the general formula I according to the present disclosure may also be

prepared as follows:
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[0022] The compound of the general formula I-B-1 is subjected to high-temperature hydrolysis in
an aqueous acidic solution, to obtain a compound of the general formula 1-B-2, where the acid is
preferably hydrochloric acid under this condition; and the obtained compound of the general
formula 1-B-2 is reacted in the presence of mercaptoacetic acid at a high temperature to eliminate

carboxy, to obtain the compound of the general formula I.

[0023] The compound of the general formula | according to the present disclosure may also be

prepared through the following method:
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[0024] The compound of the general formula I-f is reacted with sodium nitrite under an acidic
condition, to form a diazonium salt compound, followed by the addition of a halide anion, to obtain
a compound of the general formula I-g; and under the catalysis of a transition metal, the obtained
compound of the general formula I-g is coupled with the intermediate I-h, to obtain the compound

of the general formula I.

[0025] According to another example of the present disclosure, the present disclosure provides

use of the compound in the preparation of a therapeutic drug for a metabolism-related disease.

[0026] According to another example of the present disclosure, the present disclosure provides a
pharmaceutical composition comprising a therapeutically effective amount of the compound
according to the present disclosure and a pharmaceutically acceptable salt thereof as an active

ingredient, and a pharmaceutically acceptable adjuvant.

[0027] Preferably, the metabolism-related disease is selected from the group consisting of obesity,

hyperlipidemia, hypercholesterolemia, diabetes, and non-alcoholic steatohepatitis (NASH),



steatosis of liver, atherosclerosis, hypothyroidism, and thyroid cancer; and preferably, the
metabolism-related disease is selected from the group consisting of non-alcoholic steatohepatitis

(NASH), hypothyroidism and thyroid cancer.

[0028] According to another example of the present disclosure, the present disclosure provides a
method for treating a metabolism-related disease, the method comprising administering to the
subject an effective amount of the compound according to the present disclosure or a
pharmaceutical composition comprising the compound and pharmaceutically acceptable salt

thereof as an active ingredient.

[0029] Preferably, according to the method for treating the metabolism-related disease, the
metabolism-related disease is selected from the group consisting of: obesity, hyperlipidemia,
hypercholesterolemia, diabetes, and non-alcoholic steatohepatitis (NASH), steatosis of liver,
atherosclerosis, hypothyroidism, and thyroid cancer; and preferably, the metabolism-related
disease is selected from the group consisting of non-alcoholic steatohepatitis (NASH),

hypothyroidism and thyroid cancer.
DETAILED DESCRIPTION

[0030] The present invention is described below in detail. Prior to the description, it should be
understood that, the terms used in the specification and the appended claims shall not be interpreted
to be limited to the general meaning and dictionary meaning, but shall be interpreted according to
the corresponding meaning and concepts in the technical aspects of the present invention on the
basis of the principle that the inventor is allowed to properly define the terms for the best
interpretation. Therefore, the description proposed here is only a preferred example for the purpose
of illustration, and is not intended to limit the scope of the invention. Hence it should be understood
that other equivalents or improvements can be obtained from it without departing from the spirit

and scope of the present invention.

[0031] According to the present invention, all terms quoted herein have the same meaning as those

skilled in the art that understand the invention, unless otherwise specified.

[0032] As used herein, the term “salt” refers to a compound containing cations and anions, which
can be formed by protonation of a site that can accept protons and/or proton abstraction of a site

that can supply protons. It is worth noting that the protonation of the site that can accept protons
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CLAIMS

1. A compound of Formula (1), or a pharmaceutically acceptable salt thereof,

Q)

wherein:

R1 is selected from the group consisting of hydrogen, cyano, substituted or unsubstituted
Cu6 alkyl, and substituted or unsubstituted Cs.s cycloalkyl, wherein the substituent is selected
from the group consisting of halogen, hydroxy, and Ci.6 alkoxy;

R2 and Rz are each independently selected from the group consisting of halogen and
substituted or unsubstituted C1-¢ alkyl, wherein the substituent is selected from the group
consisting of halogen, hydroxy, and Ci.¢ alkoxy;

ring A is a substituted or unsubstituted Cs.10 aromatic ring, wherein the substituent is
selected from the group consisting of hydrogen, halogen, hydroxy, -OCF3, -NHa, -NHC1.4 alkyl,
-N(C1-4 alkyl)2, -CONHa, -CONHC 1.4 alkyl, -CON(C1.4 alkyl)2, -NHCOC.4 alkyl, C1.¢ alkyl, C16
alkoxy and Cz.6 cycloalkyl, or two substituents are taken together with the carbon to which they
are attached to form a ring structure; and

the halogen is selected from the group consisting of F, Cl and Br.

2. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein the

o (R4)m
|
N\N R3N‘ 0

compound is of Formula (I11):

dn

wherein:

R4 is selected from the group consisting of hydrogen, halogen, hydroxy, -OCFs, -NH, -
NHC1.4 alkyl, -N(C1.4 alkyl)2, -CONHz, -CONHC1.4 alkyl, -CON(C1-4 alkyl)2, -NHCOC1.4 alkyl,
Cu6 alkyl, C16 alkoxy and Cs. cycloalkyl;
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m is an integer from the range 1 to 4; and

the halogen is selected from the group consisting of F, Cl and Br.

3. The compound of claim 2, or a pharmaceutically acceptable salt thereof, wherein:
R4 is selected from the group consisting of hydrogen, halogen, hydroxy, -OCFs, C16
alkyl, C1.6 alkoxy and Cz cycloalkyl; and
m is an integer from the range 1 to 3.

4. The compound of claim 3, or a pharmaceutically acceptable salt thereof, wherein:
R4 is selected from the group consisting of hydrogen, halogen and C1-3 alkyl; and

mis1or?2.

5. The compound of claim 2, or a pharmaceutically acceptable salt thereof, wherein:

R1 is selected from the group consisting of hydrogen, cyano, and substituted or
unsubstituted Ci.6 alkyl, wherein the substituent is selected from the group consisting of halogen,
hydroxy, and C1.¢ alkoxy; and

the halogen is selected from the group consisting of F, Cl and Br.

6. The compound of claim 5, or a pharmaceutically acceptable salt thereof, wherein:
R1 is selected from the group consisting of cyano and Ci.3 alkyl.

7. The compound of claim 6, or a pharmaceutically acceptable salt thereof, wherein:
R1 is cyano.
8. The compound of claim 2, or a pharmaceutically acceptable salt thereof, wherein:

R2 and Rs are each independently selected from the group consisting of F, Cl and Br.

9. The compound of claim 8, or a pharmaceutically acceptable salt thereof, wherein:

R» and Rz are each Cl.
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10.  The compound of claim 2, or a pharmaceutically acceptable salt thereof, wherein the

compound is:
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11.  The compound of claim 10, or a pharmaceutically acceptable salt thereof, wherein the

compound is

12.  The compound of claim 10, or a pharmaceutically acceptable salt thereof, wherein the

compound is
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13.  The compound of claim 10, or a pharmaceutically acceptable salt thereof, wherein the

compound is

14.  The compound of claim 10, or a pharmaceutically acceptable salt thereof, wherein the
compound is

Cl

15.  The compound of claim 10, or a pharmaceutically acceptable salt thereof, wherein the
compound is

Cl

16.  The compound of claim 10, or a pharmaceutically acceptable salt thereof, wherein the

i 0
IN“N {:N“H 0
9] H’J“o

compound is

17.  The compound of claim 10, or a pharmaceutically acceptable salt thereof, wherein the

compound is
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18.  The compound of claim 10, or a pharmaceutically acceptable salt thereof, wherein the
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19. A pharmaceutical composition comprising a therapeutically effective amount of the
compound of claim 1, or a pharmaceutically acceptable salt thereof, and a pharmaceutically

acceptable adjuvant.

20.  The pharmaceutical composition of claim 19, wherein the pharmaceutical composition

comprises a therapeutically effective amount of

N
H , or a pharmaceutically acceptable salt thereof.

21.  The pharmaceutical composition of claim 19, wherein the pharmaceutical composition

comprises a therapeutically effective amount of

H , or a pharmaceutically acceptable salt thereof.
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22.  The pharmaceutical composition of claim 19, wherein the pharmaceutical composition

comprises a therapeutically effective amount of

, or a pharmaceutically acceptable salt thereof.

23. Use of a compound of claim 1 or a pharmaceutically acceptable salt thereof for the
manufacture of a medicament for treating a disease, wherein the disease is selected from the
group consisting of obesity, hyperlipidemia, hypercholesterolemia, type 2 diabetes, non-
alcoholic steatohepatitis (NASH), steatosis of liver, atherosclerosis, hypothyroidism, and thyroid

cancer.
24.  The use according to claim 23, wherein the disease is selected from the group consisting
of obesity, hyperlipidemia, hypercholesterolemia, type 2 diabetes, NASH, steatosis of liver,

hypothyroidism, and thyroid cancer.

25.  The use according to claim 24, wherein the disease is selected from the group consisting

of NASH, hypothyroidism, and thyroid cancer.

26.  The use according to claim 25, wherein the disease is NASH.

Cl

27.  The use according to claim 26, wherein the compound is
a pharmaceutically acceptable salt thereof.
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28.  The use according to claim 26, wherein the compound is H , or
a pharmaceutically acceptable salt thereof.
Cl
O
|
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29.  The use according to claim 26, wherein the compound is H , or

a pharmaceutically acceptable salt thereof.

30. A compound of claim 1 or a pharmaceutically acceptable salt thereof, for use in therapy.
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