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WHAT IS CLAIMED IS:

1. A compound represented by general formula (I), a pharmaceutically acceptable salf/an ester

or a stereoisomer thereof:

R' (D

wherein,

X, Y, and Z are each independently selected from -CR*- and -N

ring A is selected from 3-14 membered cycloalkyl, 3-14 gfembered heterocyclic group, 6-12
membered aryl and 5-12 membered heteroaryl;

R! is selected from hydrogen, halogen, nitro /group, cyano group, -(L)m-C(O)OR?,
~(L)m-CONRR®, ~(L)m-CONHSO2R?, -(L)m-SO2R?, AL)m-SO:NHCOR?, -(L)m-OR?, -(L)m-SR?,
-(L)m-NR?R®, -(L)m-C(O)R?, -(L)m-OC(0) -(L)m-OC(O)OR?, -(L)m-OC(O)NR?R®,
-(L)m-NR?*C(O)R®, -(L)m-NR*C(O)OR®, -(L)p/OS(O)R? -(L)m-OS(O)OR?, -(L)m-OS(O)NR?R®,
~(L)m-S(O)NRR®, -(L)n-NRZS(O)R®, -(L)mDS(0)2R?, -(L)m-S(0)2NRR®, -(L)n-NR?S(0)2R?; and
the following groups optionally substitutgd with one or more Q1 groups: -(L)m-Ci-¢ alkyl, -(L)m-Ci-6
alkoxy, -(L)m-Cs-12 cycloalkyl, -(L)m-CA-12 heterocyclyl, -(L)m-Cs-12 aryl and -(L)m-Cs.12 heteroaryl;

L is selected from Ci.6 alkyleng and haloCi.¢ alkylene;

R? is selected from the follghving groups optionally substituted by one or more Q2 groups: 3-12
membered heterocyclic groyp, 3-12 membered cycloalkyl group, 5-12 membered heteroaryl, 6-12
membered aryl, 5-12 mefbered spirocyclic group, 5-12 membered spiro heterocyclic group, 5-12
membered bridged gfoup, 5-12 membered bridged heterocyclic group, N(Cis alkyl)s, N(Ci-s
alkyl)(Cs-s cycloaliyl), NH(C;.s alkyl) and NH(Cs.g cycloalkyl);

each R? ig/independently selected from hydrogen, halogen, nitro group, cyano group, amino
group, hydybxyl, carboxy; and the following groups optionally substituted with one or more Q3
groups: Z1.6 alkyl, Ci.¢ alkoxy, Ci.¢ alkylamino, di(Ci.¢ alkyl)amino, halo Ci.¢ alkyl, hydroxy Ci.s
alkyl/'amino Ci.s alkyl, halo Cis alkoxy, 3-12 membered cycloalkyl group, 3-12 membered
heferocyclic group, 6-12 membered aryl and 5-12 membered heteroaryl;

each R* is independently selected from hydrogen, cyano group, and the following groups
optionally substituted with one or more Q4 groups: Ci.¢ alkyl, -C(O)R?, -C(O)OR?, -C(O)NR®R®,

77



OF210397S/P,

-S(O)R?, -S(O)OR?, -S(O)NR?RP, -S(0):R?, -S(0),0R?, -S(0),NR?R®, 3-12 membered cycl
3-12 membered heterocyclic group, 6-12 membered aryl and 5-12 membered heteroaryl;

each of R* and R is independently selected from hydrogen, Ci.s alkyl, Ci¢ Alkoxy, Ci-
alkylamino, di(Ci.¢ alkyl)amino, halo Ci.¢ alkyl, hydroxy Ci.s alkyl, amino Ci.¢ alkyl and halo Ci.6
alkoxy;

each of Q1, Q2, Q3 and Q4 groups is independently selected from hylroxyl, amino group,
halogen, nitro group, cyano group, carboxy, Cie alkyl, Cis alkoxy, L. alkylamino, di(Ci.6
alkyl)amino, halo Ci.s alkyl, hydroxy Ci.s alkyl, amino Ci. alkyl, halo/fi.¢ alkoxy, 3-10 membered
cycloalkyl group, 3-10 membered heterocyclic group, 6-10 mempfered aryl and 5-10 membered
heteroaryl; and

m and n are each independently an integer from 0 to 8.

2. The compound, the pharmaceutically acceptajfie salt, the ester or the stereoisomer thereof
according to claim 1,

wherein,

X, Y, and Z are each independently selefled from -CR*- and -N-;

ring A is selected from 3-12 membgred cycloalkyl, 3-12 membered heterocyclic group, 6-10
membered aryl and 5-10 membered hgferoaryl;

R! is selected from hydrdgen, halogen, nitro group, cyano group, -(L)m-C(O)OR?

-(L)m-CONR?R®, -(L)m-CONHBO:R?, -(L)m-SO2R?, -(L)m-SO:NHCOR?, -(L)m-OR? -(L)m-SR?,
-(L)m-NRR?,  -(L)m-C(QR?,  -(L)m-OC(O)R?,  -(L)m-OC(O)OR?,  ~(L)m-OC(O)NR?R®,
-(L)m-NR?*C(O)R®, -(L)ANR*C(O)OR®, -(L)m-OS(O)R?, -(L)m-OS(O)OR?, -(L)m-OS(O)NR?R®,
-(L)m-S(O)NR?R®, -(J/)m-NR3S(O)R?, -(L)m-OS(0)2R?, -(L)m-S(0)2NR?R®, -(L)m-NR?*S(O)2R?; and
the following groyps optionally substituted with one or more Q1 groups: -(L)m-Ci-s alkyl, -(L)m-Ci-6
alkoxy, -(L)m-CA-10 cycloalkyl, -(L)m-Cs-10 heterocyclyl, -(L)m-Cs-10 aryl and -(L)m-Cs.10 heteroaryl;
L is se)fcted from Ci.¢ alkylene and halo Ci.¢ alkylene;
R? jf selected from the following groups optionally substituted by one or more Q2 groups: 3-8
mempfered heterocyclic group, 3-8 membered cycloalkyl group, 5-10 membered heteroaryl, 6-10
mbered aryl, 5-10 membered spirocyclic group, 5-10 membered spiro heterocyclic group, 5-10
membered bridged group, 5-10 membered bridged heterocyclic group, N(Cis alkyl),, N(Ci-s
alkyl)(Cs-s cycloalkyl), NH(C;.6 alkyl) and NH(C3.g cycloalkyl);
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heterocyclic group, 6-10 membered aryl and 5-10 membered heteroaryl;

each R* is independently selected from hydrogen, cyano group, and
optionally substituted with one or more Q4 groups: Ci.¢ alkyl, -C(O)R? £C(O)OR?, -C(O)NR?R®,
-S(O)R%, -S(0)OR?, -S(O)NR?RP, -S(0)2R?, -S(0)20R?, and -S(O):NRK®;

each of R* and R is independently selected from hydrogef, Ci.s alkyl, Ci alkoxy, Ci-
alkylamino, di(Ci.¢ alkyl)amino, halo Ci.¢ alkyl, hydroxy Ci.s ajkyl, amino Ci.¢ alkyl and halo Ci.6
alkoxy;

each of Q1, Q2, Q3 and Q4 groups is independentfy selected from hydroxyl, amino group,
halogen, nitro group, cyano group, carboxy, Ci.s yl, Cis alkoxy, Cie alkylamino, di(Ci-¢
alkyl)amino, halo Ci.¢ alkyl, hydroxy Ci.¢ alkyl, amno Ci.6 alkyl, and halo Ci.¢ alkoxy; and

m and n are each independently an integer fom O to 6.

3. The compound, the pharmaceutighlly acceptable salt, the ester or the stereoisomer thereof
according to claim 2,

wherein,

X, Y, and Z are each indepgndently selected from -CR*- and -N-;

ring A is selected frony/3-10 membered cycloalkyl, 3-10 membered heterocyclic group, 6-10
membered aryl and 5-10 fhembered heteroaryl;

R! is selected/from hydrogen, halogen, nitro group, cyano group, -(L)m-C(O)OR?
~(L)m-CONR?R®, AL)m-CONHSO2R?, -(L)m-SO2R?, -(L)m-SO2NHCOR?, -(L)m-OR?, -(L)m-NR?RY,
-(L)m-C(O)R%, / -(L)m-OC(O)R?,  -(L)m-NR*C(O)R?,  ~(L)m-NR*C(O)OR®,  -(L)m-OS(O)2R?,
-(L)m-S(O);AR?RP, -(L)m-NR?S(0)2R®, and the following groups optionally substituted with one or
more QJ/groups: -(L)m-Ci-4 alkyl and -(L)n-Ci-4 alkoxy;

is selected from Ci.4 alkylene and halo Ci.4 alkylene;

R? is selected from the following groups optionally substituted by one or more Q2 groups: 3-8

membered heterocyclic group, 3-8 membered cycloalkyl group, 5-10 membered heteroaryl, 6-10

membered aryl, 5-10 membered spirocyclic group, 5-10 membered spiro heterocyclic group, N(Ci-4
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alkyl)2, N(Ci.4 alkyl)(Cs.6 cycloalkyl), NH(Ci.4 alkyl) and NH(C3.¢ cycloalkyl);

each R3 is independently selected from hydrogen, halogen, nitro group, cyano gro
group, hydroxyl, carboxy, and the following groups optionally substituted with one Ar more Q3
groups: Ci.4 alkyl, Ci.4 alkoxy, Ci.4 alkylamino, di(Ci4 alkyl)amino, halo Ci.4 alkyf, hydroxy Ci.4
alkyl, amino Ci.4 alkyl, and halo Ci.4 alkoxy;

each R* is independently selected from hydrogen, cyano group, and Ahe following groups
optionally substituted with one or more Q4 groups: Ci.4 alkyl, -C(O)R? £C(O)OR?, -C(O)NR®R®,
-S(0)2R?, -S(0),0R?, and -S(0),NR*R;

each of R* and R’ is independently selected from hydrogef, Ci4 alkyl, Ci.4 alkoxy, Ci4
alkylamino, di(Ci.4 alkyl)amino, halo Ci.4 alkyl, hydroxy Ci.4 ajKkyl, amino Ci.4 alkyl and halo Ci4
alkoxy;

each of Q1, Q2, Q3, and Q4 groups is independenyly selected from hydroxyl, amino group,
halogen, nitro group, cyano group, carboxy, Ci4 gkyl, Cis alkoxy, Ci4 alkylamino, di(Ci4
alkyl)amino, halo Ci.4 alkyl, hydroxy Ci.4 alkyl, amno Ci.4 alkyl, and halo Ci.4 alkoxy; and
m and n are each independently an integer fom O to 6.

4. The compound, the pharmaceutighlly acceptable salt, the ester or the stereoisomer thereof
according to claim 3,
wherein,

X, Y, and Z are each indepgndently selected from -CR*- and -N-;

ring A is selected from £-10 membered cycloalkyl and 3-10 membered heterocyclic group;
R! is selected fr -(L)m-C(O)OR?, -(L)m-CONR?®R®, -(L)m-CONHSO:R?, -(L)m-SO2R?,
-(L)m-SO:NHCOR?, AL)m-OR?, -(L)m-NR?R®, -(L)m-C(O)R?, -(L)m-OC(O)R?, -(L)m-NR*C(O)R®,
-(L)m-NR2*C(O)OB/, -(L)m-OS(0)2R?, -(L)m-S(0)2NR?R®, -(L)m-NR?S(O)2R®, and the following
groups optionafly substituted with 1-4 Q1 groups: -(L)m-Ci-4 alkyl and -(L)m-Ci-4 alkoxy;

L is se)fcted from Ci.3 alkylene and halo Ci.3 alkylene;

R2 As selected from the following groups optionally substituted by 1-4 Q2 groups: 3-6
mempfered heterocyclic group, 3-6 membered cycloalkyl group, 5-10 membered heteroaryl, 6-10
mbered aryl, 5-8 membered spirocyclic group, 5-8 membered spiro heterocyclic group, and
N(Ci-4 alkyl)(Cs.6 cycloalkyl);

each R® is independently selected from hydrogen, halogen, nitro group, cyano group, amino
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group, hydroxyl, carboxy, and the following groups optionally substituted with 1-4 Q3 groupg/ Ci.4
alkyl, Ci4 alkoxy, Ci.4 alkylamino, di(Ci-4 alkyl)amino, halo Ci.4 alkyl, hydroxy Ci.4 alkyl, amino
Ci-4 alkyl, and halo Ci.4 alkoxy;

each R* is independently selected from hydrogen, and the following grglips optionally
substituted with 1-4 Q4 groups: Ci4 alkyl, -C(O)R? -C(O)OR?, -C(O)NRK®, -S(O).R? and
-S(0)>NR®R®;

each of R* and R® is independently selected from hydrogen, Ci#/alkyl, Ci.4 alkoxy, Ci
alkylamino, di(Ci.4 alkyl)amino, halo Ci.4 alkyl, hydroxy Ci.4 alkyl, aphino Ci.4 alkyl and halo Ci4
alkoxy;

each of Q1, Q2, Q3, and Q4 groups is independently selg€ted from hydroxyl, amino group,
halogen, nitro group, cyano group, carboxy, Ci4 alkyl, £i1.4 alkoxy, Ci4 alkylamino, di(Ci4
alkyl)amino, halo Ci.4 alkyl, hydroxy Ci.4 alkyl, amino Ci4 alkyl, and halo C;.4 alkoxy; and

m and n are each independently an integer from Ofo 4.

5. The compound, the pharmaceutically agCeptable salt, the ester or the stereoisomer thereof
according to claim 4,

wherein,

X, Y, and Z are each independent} selected from -CR*- and -N-;
ring A is selected from 4-8 mefbered cycloalkyl and 4-8 membered heterocyclic group;
R! is selected from -(L)mZ(O)OR?, -(L)m-CONR?R®, -(L)m-SO2R?, ~(L)m-OR?, -(L)m-NR?R®,
-(L)m-C(O)R?, -(L)m-OC(O)R?, -(L)m-NR*C(O)R®, -(L)m-S(O)2NR?R®, -(L)m-NR*S(0):R®, and the
following groups optiongfly substituted with 1-3 Q1 groups: -(L)m-Ci-4 alkyl and -(L)m-Ci-4 alkoxy;

L is Ci.3 alkylen

R? is selected from the following groups optionally substituted by 1-4 Q2 groups: 3-6
membered hetgfocyclic group, 5-8 membered spiro heterocyclic group, 5-8 membered heteroaryl,
and N(Ci.4 Akyl)(Cs.¢ cycloalkyl);

eacl/ R? is independently selected from hydrogen, halogen, nitro group, cyano group, amino
grouy, hydroxyl and carboxy;
each R* is independently selected from hydrogen and Ci4 alkyl;
each of R? and R® is independently selected from hydrogen and Ci.4 alkyl;

each of Q1 and Q2 groups is independently selected from hydroxyl, amino group, halogen,
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nitro group, cyano group, carboxy; Ci.4 alkyl, Ci4 alkoxy, Ci.4 alkylamino, di(Ci.4 alkyl)gino,
haloCi.4 alkyl, hydroxy Ci.4 alkyl, amino Ci.4 alkyl, and halo Ci.4 alkoxy; and

m and n are each independently an integer from 0 to 3.

6. The compound, the pharmaceutically acceptable salt, the ester or the sifreoisomer thereof
according to claim 5,

wherein,

X, Y and Z are each independently -N-;

ring A is 4-7 membered cycloalkyl;

R! is selected from -(L)m-C(O)OR?, -(L)m-CONRZR®, -(L)A-SO2R?, ~(L)m-OR?, -(L)m-NR?RP,
-(L)m-C(O)R?, and the following groups optionally substituted with 1-3 Q1 groups: -(L)m-Ci-4 alkyl
and -(L)m-Ci-4 alkoxy;

L is methylene;

R? is selected from the following groups optdnally substituted by 1-3 Q2 groups: oxetanyl,

—_—

azetidinyl, tetrahydrofuranyl, tetrahydrothiefyl, pyrrolidinyl, imidazolidinyl, oxazolidinyl,

thiazolidinyl, piperidinyl, piperazinyl, mg#pholinyl, furyl, pyranyl, pyrrolyl, thienyl, thiazolyl,

isothiazolyl, thiadiazolyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, oxadiazolyl, triazolyl,

ol %

tetrazolyl, pyridyl, pyrimidinyl, gyrazinyl, pyridazinyl, triazinyl, tetrazinyl, % , ¥ ,

, - , T and ™ ;

chlgfine, bromine, iodine, nitro group, cyano group, carboxy, methyl, ethyl, propyl, isopropyl, butyl,
fobutyl, sec-butyl, tert-butyl, methoxy, ethoxy, propoxy, methylamino, dimethylamino,

trifluoromethyl and trifluoromethoxy; and
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m and n are each independently 0, 1, 2 or 3.

7. The compound, the pharmaceutically acceptable salt, the ester or the steregSomer thereof

according to claim 1, the compound is selected from:
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8. A pharmaceutical formulation/comprising the compound, the pharmaceutically acceptable
salt, the ester or the stereoisomet/thereof according to any one of claims 1-7, and one or more
pharmaceutically acceptable cgfriers and/or diluents, wherein the pharmaceutical formulation is in

any dosage form that is clinjfally or pharmaceutically acceptable.

9. A pharmaceugfcal composition comprising the compound, the pharmaceutically acceptable
salt, the ester or tife stereoisomer thereof according to any one of claims 1-7, one or more second

therapeutic agefits; and optionally one or more pharmaceutically acceptable carriers and/or diluents.

10./Use of the compound, the pharmaceutically acceptable salt, the ester or the stereoisomer
theredf according to any one of claims 1-7, the pharmaceutical formulation according to claim 8, or
th€ pharmaceutical composition according to claim 9 in the manufacture of a medicament for the

treatment and/or prevention of KHK-mediated diseases and related conditions.
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11. Use according to claim 10, wherein the KHK-mediated diseases and related conditiofs are
selected from endocrine disorders, urinary diseases, metabolic diseases, non-#lcoholic
steatohepatitis, liver cirrhosis, fatty liver, hepatitis, liver failure, hereditary fructose/intolerance,
non-alcoholic fatty liver disease, hepatobiliary diseases, fibrotic diseases, cargfovascular and
cerebrovascular diseases, immune inflammatory diseases, central nervous/system diseases,

gastrointestinal diseases, and excessive proliferative diseases such as cancer.

12. A method for preparing the compound, the pharmaceutically/acceptable salt, the ester or

~ H

L OO 3
g Rl ¥ )§Z
3 G x &
(R_m_®/k Intermediate 2 (RJ o

(Formula (111))
Intermediate | Intermediate 3
. . = Intermediate 4
(Formula (11)) (Formula (IV) i
(Formula (V))

H-R? b, oo

Intermediate 5

Compound of the general fogfula (1)

reacting the compound reprefented by formula (II) with the compound represented by formula
(III) to obtain the compound rgpresented by formula (IV);

subjecting the thio gghup in the compound represented by formula (IV) to functional group
conversion reaction to gbtain the compound represented by formula (V); and

reacting the coppound represented by formula (V) to obtain the compound represented by the
general formula

wherein

is halogen; and R', R, R?, X, Y, Z, n and ring A are as defined in any one of claims

1-7.

3. The method for preparing the compound, the pharmaceutically acceptable salt, the ester or

e stereoisomer thereof according to any one of claims 1-7, comprising steps of:
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L "o, [
H =z B ¥ Xz
= >
(R3 G 3 - X
a Intermediate 2 (R' il
{(Formula (111))

Intermediate |-1
(Formula (11-1))

Rl
Intermediate 3-1
(Formula (IV-1))

R:
Y SZ
2 I
H-R =
n

Intermediate 5 1
R

Compound of the general formula (1)

reacting the compound represented by formula (II-})) with the compound represented by
formula (III) to obtain the compound represented by forgfula (IV-1); and

reacting the compound represented by formula AAV-1) to obtain the compound represented by
the general formula (I);

wherein G is halogen; and R!, R?, R?, X, ¥, Z, n and ring A are as defined in any one of claims

1-7.

14. An intermediate for prepAring the compound represented by the general formula (I), the

intermediate having a structure Af:

~

S
Y)%Z

<R%€Al>% DN

formula (1D, R formula (Iv),

Cl
1t
=
(R ©
formula V), formula (I-1), or
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R! formula (IV-1).

wherein G is halogen; and R!, R3, X, Y, Z, n and ring A are as defined in any/bone of claims 1-7.




77

CLAIMS

1. A compound represented by general formula (I), a pharmaceutically acceptable salt, an

ester or a stereoisomer thereof:

R2
0
(R} X
R (D)
5 in which,

X, Y and Z are each -N-;

ring A is selected from 3-7 membered cycloalkyl which is a saturated or partially

saturated monocyclic non-aromatic cyclic alkyl containing 3-7 carbon atoms;
R!is -(L)m-C(O)OR?
10 L is methylene;

R? is selected from the following groups optionally substituted by 1-4 Q2 groups: 3-12
membered heterocyclic group containing at least one heteroatom which is nitrogen
atom, 5-12 membered heteroaryl, N(Ci.¢ alkyl)(Cs-s cycloalkyl) and NH(C3-s
cycloalkyl);

15 each R? is independently selected from hydrogen, halogen, Ci. alkyl, Ci.¢ alkoxy, halo
Ci.6 alkyl and halo Ci.¢ alkoxy;

each of R? is hydrogen;

each of Q2 groups is independently selected from halogen, Ci.¢ alkyl, Ci.¢ alkoxy, halo
Ci.6 alkyl and halo Ci.6 alkoxy; and

20 m and n are each independently an integer from 0 to 3.

2. A compound, pharmaceutically acceptable salt, ester or stereoisomer thereof according

to Claim 1 in which:

X, Y and Z are each -N-;




10

15

20

25

3.
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ring A is selected from 3-7 membered cycloalkyl which is a saturated or partially

saturated monocyclic non-aromatic cyclic alkyl containing 3-7 carbon atoms;
R!is -(L)m-C(O)OR?,
L is methylene;

R? is selected from the following groups optionally substituted by 1-3 Q2 groups: 3-8
membered heterocyclic group containing at least one heteroatom which is nitrogen
atom, 5-10 membered heteroaryl, N(Ci.¢ alkyl)(Cs.6 cycloalkyl) and NH(C3.6
cycloalkyl);

each R? is independently selected from hydrogen, halogen, Ci. alkyl, Ci.¢ alkoxy, halo
Ci.6 alkyl and halo Ci.¢ alkoxy;

each of R? is hydrogen;

each of Q2 groups is independently selected from halogen, Ci.¢ alkyl, Ci.¢ alkoxy, halo
Ci.6 alkyl and halo Ci.6 alkoxy; and

m and n are each independently an integer from 1 to 3.

A compound, pharmaceutically acceptable salt, ester or stereoisomer thereof according

to Claim 2, in which:

X, Y and Z are each -N-;

ring A is selected from 3-7 membered cycloalkyl which is a saturated or partially

saturated monocyclic non-aromatic cyclic alkyl containing 3-7 carbon atoms;
R!is -(L)m-C(O)OR?,
L is methylene;

R? is selected from the following groups optionally substituted by 1-3 Q2 groups: 3-8
membered heterocyclic group containing at least one heteroatom which is nitrogen

atom, 5-10 membered heteroaryl and N(Ci.4 alkyl)(Cs.¢ cycloalkyl);

each R? is independently selected from halogen, Ci-4 alkyl, Ci-4 alkoxy, halo Ci-4 alkyl
and halo C,.4 alkoxy;

R? is hydrogen;
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4.
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each of Q2 groups is independently selected from halogen, Ci.4 alkyl, Ci.4 alkoxy, halo
Ci.4 alkyl and halo C;.4 alkoxy; and

m and n are each independently an integer from 1 to 3.

A compound, pharmaceutically acceptable salt, ester or stereoisomer thereof according

to Claim 3, in which:

5.

X, Y and Z are each -N-;

ring A is selected from 3-7 membered cycloalkyl which is a saturated or partially

saturated monocyclic non-aromatic cyclic alkyl containing 3-7 carbon atoms;
R!is -(L)m-C(O)OR?,
L is methylene;

R? is selected from the following groups optionally substituted by 1-3 Q2 groups: 3-6
membered heterocyclic group containing at least one heteroatom which is nitrogen

atom, 5-10 membered heteroaryl and N(Ci.4 alkyl)(Cs.¢ cycloalkyl);
each R? is halogen;
R? is hydrogen,;

each of Q2 groups is independently selected from halogen, Ci-4 alkyl and halo Ci.4
alkyl; and

m and n are each independently an integer from 1 to 3.

A compound, pharmaceutically acceptable salt, ester or stereoisomer thereof according

to Claim 4, in which:

X, Y and Z are each -N-;

ring A is selected from 4-7 membered cycloalkyl which is a saturated or partially

saturated monocyclic non-aromatic cyclic alkyl containing 4-7 carbon atoms;
R!is -(L)m-C(O)OR?,

L is methylene;
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R? is selected from the following groups optionally substituted by 1-3 Q2 groups: 3-6
membered heterocyclic group containing at least one heteroatom which is nitrogen

atom, 5-8 membered heteroaryl and N(Ci.4 alkyl)(Cs.6 cycloalkyl);

each R? is halogen;

R? is hydrogen,;

each of Q2 groups is independently selected from halogen and Ci.4 alkyl; and
m and n are each independently an integer from 1 to 3.

6. A compound, pharmaceutically acceptable salt, ester or stereoisomer thereof according

to Claim 5, in which:

X, Y and Z are each independently -N-;

ring A is 4-7 membered cycloalkyl which is a saturated or partially saturated

monocyclic non-aromatic cyclic alkyl containing 4-7 carbon atoms;
R!is -(L)m-C(O)OR?,
L is methylene;

R? is selected from the following groups optionally substituted by 1-3 Q2 groups:
azetidinyl, pyrrolidinyl, imidazolidinyl, oxazolidinyl, thiazolidinyl, piperidinyl,

A

N
piperazinyl, morpholinyl, thienyl, imidazolyl, oxazolyl, triazolyl, tetrazolyl, i ,

\N/D \ND \NO
Y , T and " ;

each R? is halogen;

R? is hydrogen;

each of Q2 groups is independently selected from fluorine, chlorine, bromine, iodine,

methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl and tert-butyl; and

m and n are each independently 1, 2 or 3.
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7. A compound, pharmaceutically acceptable salt, ester or stereoisomer thereof according

to Claim 1, in which the compound is selected from:

o O N
N
A A NN
N ) FL L FA
OH H OH H OH
b b b
1
Yy
F =
OH
H b
F
N i N
1\{*\1\1 NN NN
OH OH OoH
H b H b H b
F
F
;F &— :
N ot
N N
AN NJ\}" N*N
\ NP F
= H =
O, "0 R, PO
I OH I oH 1 OH
b b b
F F
F F F
S S :
N N
N
N‘)§N N‘)W NN
F |
= = F
OH OH oH
b H b H b
X ' <> H
N PN
NQ\ N” N N%N
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8. A pharmaceutical formulation comprising a compound, pharmaceutically acceptable
salt, ester or stereoisomer thereof according to any preceding claim and one or more
pharmaceutically acceptable carriers and/or diluents, in which the pharmaceutical formulation

is in any dosage form that is clinically or pharmaceutically acceptable.

9. A pharmaceutical composition comprising a compound, pharmaceutically acceptable
salt, ester or the stereoisomer thereof according to any of Claims 1 to 7, one or more second
therapeutic agents; and optionally one or more pharmaceutically acceptable carriers and/or

diluents.

10. Use of a compound, pharmaceutically acceptable salt, ester or stereoisomer thereof
according to any one Claims 1 to 7, a pharmaceutical formulation according to Claim 8§, or a
pharmaceutical composition according to Claim 9 in the manufacture of a medicament for the
treatment and/or prevention of a KHK-mediated disease, in which the KHK-mediated disease
is selected from endocrine disorders, urinary diseases, metabolic diseases, non-alcoholic
steatohepatitis, liver cirrhosis, fatty liver, hepatitis, liver failure, hereditary fructose
intolerance, non-alcoholic fatty liver disease, hepatobiliary diseases, fibrotic diseases,
cardiovascular and cerebrovascular diseases, immune inflammatory diseases, central nervous

system diseases, gastrointestinal diseases and excessive proliferative diseases such as cancer.

11. A method for preparing a compound, pharmaceutically acceptable salt, ester or

stereoisomer thereof according to any of Claims 1 to 7, comprising the steps of:
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Compound of the general formula (1)

reacting the compound represented by formula (II) with the compound represented by

formula (III) to obtain the compound represented by formula (IV);

subjecting the thio group in the compound represented by formula (IV) to functional

5 group conversion reaction to obtain the compound represented by formula (V); and

reacting the compound represented by formula (V) to obtain the compound represented

by the general formula (I);

in which G is halogen; R! is selected from -(L)m-C(O)OR? where R? is independently
selected from hydrogen and Ci.4 alkyl; and R%, R3, X, Y, Z, m, n and ring A are as
10 defined in any of Claims 1 to 7.

12. A method for preparing the compound, pharmaceutically acceptable salt, ester or

stereoisomer thereof according to any of Claims 1 to 7, comprising steps of:
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Compound of the general formula (1)

reacting the compound represented by formula (II-1) with the compound represented by

formula (III) to obtain the compound represented by formula (IV-1); and

reacting the compound represented by formula (IV-1) to obtain the compound

5 represented by the general formula (I);

in which G is halogen; R! is selected from -(L)m-C(O)OR? where R? is independently
selected from hydrogen and C,.4 alkyl; and R%, R3, X, Y, Z, m, n and ring A are as
defined in any of Claims 1 to 7.

13.  An intermediate for preparing a compound represented by the general formula (I), the

10 intermediate having a structure of:
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R' formula (IV-1).
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in which R! is selected from -(L)m-C(O)OR? where R? is independently selected from
hydrogen and Ci.4 alkyl; and R3, X, Y, Z, n and ring A are as defined in any of Claims 1
to 7.

A compound having the structure:
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