CLAIMS

A compound of formula |, or a pharmaceutically acceptable salt, an-ester; a stereocisomer

or a tautomer thereof,

wherein Ry and R; are each independently selected from hydrogen and halogen, and
R1 and Rz are not both hydrogen;
Rs and R4 are each independently selected from hydrogen and C1 alkyl-orform-a-5-

Rs and Re are each independently selected from hydrogen and C1. alkyl,

L1 is absent, or is -CR'R"-, -N-, -O-, -S-, -SO,-, S(O), -SONR'-, -SO:NR'- or -
NR'CONR'-, and R' and R" are each independently selected from hydrogen and Ci6
alkyl,

Cy1 is a group that is unsubstituted or substituted by one or more R? shown in general
formula (A), (a), (b) or (c) below:

()
m is an integer from 0 to 3, and n is an integer from 0 to 2;
Y1, Y2, Y3 and Y4 are each independently selected from CH2, CH, NH, O, S and C=0;
Xi, X2, X3, X4, Xo and Xio are each independently selected from CHz, CH, N, O, S, NH
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and C=0, Xs, Xs, X7 and Xg are each independently selected from CH and N, and at
least one of X1, X2 and X3 is N;

each R? is independently selected from hydroxyl, amino, carboxyl, cyano, nitro,
halogen, and C1. alkyl, Cz.6 alkenyl, C2¢ alkynyl, C1.6 alkoxy, C1.6 alkoxy C1.6 alkyl, C1.
6 alkoxy C1.6 alkoxy, C1 alkylthio, C1. alkylthio C1.6 alkyl, C+.6 alkylamino, (C1.6 alkyl)2
amino, C1.s alkylamino C1 alkyl, C1.s alkylaminocarbonyl, C1.s alkylaminocarbonyl C.
6 alkyl, C1.6 alkylcarbonylamino, C1 alkylcarbonylamino C1. alkyl, (C16 alkyl)2 amino
C16 alkyl, C46 alkylcarbonyl, C1.s alkylcarbonyl C1.s alkyl, C1.s alkylaminosulfonyl, C1.s
alkylaminosulfonyl C1.6 alkyl, C+ alkylsulfonylamino, C1.s alkylsulfonylamino C1.s alkyl,
C1.6 alkylsulfonyl, C1.s alkylsulfonyl C4 alkyl, Cyz-, Cy>-C+. alkyl, Cy2-C1.6 alkoxy, Cy-
carbonyl and Cyz-aminocarbonyl unsubstituted or substituted by one or more R®,

Cy2 is 3-12 membered cycloalkyl, 3-12 membered cycloalkenyl, 3-12 membered
heterocyclyl, aryl or 5-14 membered heteroaryl;

each R is independently selected from hydroxyl, amino, carboxyl, cyano, nitro,
halogen, Ci alkyl, Co6 alkenyl, Co¢ alkynyl, Ci.s alkoxy, Ci.s alkoxy Ci alkyl, Ci6
alkoxy Cis alkoxy, Cis alkylthio, Cis alkylamino, (Cis alkyl): amino, Cis
alkylaminocarbonyl, Cis alkylcarbonylamino, Cis alkylcarbonyl, Cis
alkylaminosulfonyl, C1.6 alkylsulfonylamino and C1. alkylsulfonyl;

with the proviso that when Cy1 is formula (c), formula (c) is substituted by one or more
R#;

with the proviso that when Cy; is formula (b), X1, X2, X3, Xo and X1g are not C=0;

=== represents a single bond or a double bond; and

; represents a double bond optionally present in the ring structure.

2.  The compound, or the pharmaceutically acceptable salt, the-ester; the sterecisomer or

the tautomer thereof according to claim 1,

wherein Ry and Rz are each independently selected from hydrogen and halogen, and
R1 and Rz are not both hydrogen;
Rs and R4 are each independently selected from hydrogen and C1 alkyl-orform-a-5-

O—mambarad N oaan onN Nina hataro a_ohbtion h ad h a an
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Rs and Re are each independently selected from hydrogen and Ci.s alkyl,

L1 is absent, or is -CR'R"-, -N-, -O-, -S-, -SO,-, S(O), -SONR'-, -SO.NR'- or -
NR'CONR'-, and R' and R" are each independently selected from hydrogen and C16
alkyl;

Cy is a group that is unsubstituted or substituted by one or more R® shown in general
formula (A-1), (A-2), (A-3), (a), (b) or (c) below:

(a) (b) (©
m is an integer from 0 to 3, and n is an integer from 0 to 2;
Y1, Y2, Yz and Y4 are each independently selected from CH,, CH, NH, O, S and C=0;
X1, X2, X3, X4, Xo and Xig are each independently selected from CHz, CH, N, O, S, NH
and C=0, Xs, Xs, X7 and Xg are each independently selected from CH and N, and at
least one of X1, X2 and X3 is N;
each R? is independently selected from hydroxyl, amino, carboxyl, cyano, nitro,
halogen, and Ci alkyl, Co alkenyl, C. alkynyl, C1s alkoxy, C1.s alkoxy C1 alkyl, C+.
6 alkoxy C1.s alkoxy, Ci. alkylthio, C1.s alkylthio C16 alkyl, C1.6 alkylamino, (C1.s alkyl).
amino, C1.s alkylamino C1 alkyl, C1.s alkylaminocarbonyl, C1. alkylaminocarbonyl C.
6 alkyl, C1.6 alkylcarbonylamino, Ci alkylcarbonylamino Ci.s alkyl, (C16 alkyl)> amino
C16 alkyl, C46 alkylcarbonyl, C1.s alkylcarbonyl C1.s alkyl, C1.s alkylaminosulfonyl, C1
alkylaminosulfonyl C1 alkyl, C1 alkylsulfonylamino, C1.s alkylsulfonylamino C1. alkyl,
C1.6 alkylsulfonyl, C1 alkylsulfonyl C+. alkyl, Cy.-, Cy2-C1.s alkyl, Cy2>-C1.¢ alkoxy, Cy.-
carbonyl and Cy,-aminocarbonyl unsubstituted or substituted by one or more R®,
Cy. is 3-12 membered cycloalkyl, 3-12 membered cycloalkenyl, 3-12 membered
heterocyclyl, aryl or 5-14 membered heteroaryl;
each R is independently selected from hydroxyl, amino, carboxyl, cyano, nitro,
halogen, Ci6 alkyl, C2¢ alkenyl, C..s alkynyl, Ci. alkoxy, Ci6 alkoxy Ci.6 alkyl, Ci.6
alkoxy Cis alkoxy, Cie alkylthio, Cis alkylamino, (Cies alkyl)2 amino, Cis

alkylaminocarbonyl, Cis  alkylcarbonylamino, Cis  alkylcarbonyl, Cis
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alkylaminosulfonyl, C1. alkylsulfonylamino and C1.s alkylsulfonyl;

with the proviso that when Cy; is formula (c), formula (c) is substituted by one or more
Re;

with the proviso that when Cy; is formula (b), X1, X2, X3, X¢ and X1o are not C=0;

=== represents a single bond or a double bond; and

; represents a double bond optionally present in the ring structure.

3. The compound, or the pharmaceutically acceptable salt, the-ester; the sterecisomer or
the tautomer thereof according to claim 2,

wherein Ry and Rz are each independently selected from hydrogen and halogen, and
R1and Rz are not both hydrogen;
Rs and R4 are each independently selected from hydrogen and C1.s alkyl,
Rs and Re are each independently selected from hydrogen and C1.s alkyl,
L, is absent, or is -CR'R"-, -N-, -O- or -S-, and R' and R" are each independently
selected from hydrogen and C1.s alkyl;
Cy is a group that is unsubstituted or substituted by one or more R? shown in general
formula (A-1), (A-2), (A-3), (a), (b) or (c) below:

(a) (b) (c)
m is an integer from 0 to 3, and n is an integer from 0 to 2;
Y1, Y2, Yz and Y, are each independently selected from CH,, CH, NH and C=0;
X1, X2, X3, X4, Xo and Xio are each independently selected from CH., CH, N, NH and
C=0, Xs, Xs, X7 and Xg are each independently selected from CH and N, and at least
one of X4, Xz and Xz is N;
each R? is independently selected from hydroxyl, amino, carboxyl, cyano, nitro,
halogen, and C1.s alkyl, C16 alkoxy, C1s alkoxy Ci.6 alkyl, C1.6 alkoxy C1.6 alkoxy, Ca.
6 alkylthio, C16 alkylthio Cis alkyl, C16 alkylamino, Cis alkylamino Cis alkyl, Ci6

alkylaminocarbonyl, C4.6 alkylaminocarbonyl C1.s alkyl, C1. alkylcarbonylamino, Ci.¢
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alkylcarbonylamino C1.s alkyl, C16 alkylcarbonyl, C16 alkylcarbonyl C1. alkyl, Cy,, Cy--
C16 alkyl, Cy»-C16 alkoxy, Cyz-carbonyl and Cys-aminocarbonyl unsubstituted or
substituted by one or more substituents R®,

Cy2 is 3-8 membered cycloalkyl, 5-10 membered heterocyclyl, phenyl or 5-10
membered heteroaryl;

each R is independently selected from hydroxyl, amino, carboxyl, cyano, nitro,
halogen, Cis alkyl, Cis alkoxy, Ci.s alkoxy Cis alkyl, Cis alkoxy Cie alkoxy, Cis
alkylthio, C1.s alkylamino, Ci alkylaminocarbonyl, C1.s alkylcarbonylamino and Ci.s
alkylcarbonyl,

with the proviso that when Cy; is formula (c), formula (c) is substituted by one or more
Re;

with the proviso that when Cy1 is formula (b), X1, X2, X3, X9 and X1o are not C=0; and

; represents a double bond optionally present in the ring structure.

4. The compound, or the pharmaceutically acceptable salt, the-ester; the sterecisomer or
the tautomer thereof according to claims 2 or 3,
wherein Cy is a group that is unsubstituted or substituted by one or more R? shown in
general formula (A-11), (a-1), (a-2), (b-1), (c-1) or (c-2) below:

(b-1) (c-1) (c-2)

m is an integer that is 1 or 2;

Y1, Y2 and Y3 are each independently selected from CH,, CH and NH;

X1, Xz, X3, X4 and Xg are each independently selected from CH,, CH, N, NH and C=0,
and at least one of X4, X2 and X3 is N;

with the proviso that when Cy4 is formula (c-1) or (c-2), formula (c-1) or (c-2) is
substituted by one or more R?;

with the proviso that when Cy; is formula (b-1), X1, X2, X3 and Xg are not C=0; and
L represents a double bond optionally present in the ring structure.
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5.

The compound, or the pharmaceutically acceptable salt, the-ester; the stereoisomer or

the tautomer thereof according to claim 4,
wherein Cy1 is a group that is unsubstituted or substituted by one or more R? shown in

general formula (A-11) or (a-1) below:

0 (A-11)

m is an integer that is 1 or 2;
Y2 and Y3 are each independently selected from CH,, CH and NH,;
X1, X2 and X3 are each independently selected from CHz, CH, N and NH, and at least

one of X4, X2 and X3 is N; and

; represents a double bond optionally present in the ring structure.

The compound, or the pharmaceutically acceptable salt, the-ester; the stereoisomer or
the tautomer thereof according to claim 5,

wherein Ry and R; are each independently selected from hydrogen and halogen, and

R1 and Rz are not both hydrogen;

Rs and R4 are each independently selected from hydrogen and C1.s alkyl,

Rs and Re are each independently selected from hydrogen and Ci.s alkyl;

L1 is absent;

Cy1 is one of the following groups unsubstituted or substituted by one or more R®:

N % N N
A\ N N — / -\
N-$ | N N N-5- N
HN < HN Z HN = HN = HN S
(6] , O , O , (0]

k O ki
i,
> ]
72 N‘ = - _ = — = _o. \N
HI\QT\//N N s § HI\(P;\N_% N A=y % HN; L

0 0 o] , 0 . and 0 ;
each R? is independently selected from hydroxyl, amino, carboxyl, cyano, nitro,
halogen, and C4.s alkyl, C1.¢ alkoxy, C+.6 alkoxy C1.6 alkyl, C1.6 alkoxy C+.6 alkoxy, C1.6
alkylamino, C1.¢ alkylamino C1. alkyl, C+.6 alkylaminocarbonyl, C1.¢ alkylaminocarbonyl
Cie alkyl, Cis alkylcarbonylamino, Cis alkylcarbonylamino Cis alkyl, Cis
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alkylcarbonyl, C1 alkylcarbonyl C6 alkyl, Cy2, Cy2-C1.6 alkyl, Cy>-C1.6 alkoxy, Cy.-
carbonyl and Cyz-aminocarbonyl unsubstituted or substituted by one or more
substituents R?,

Cy2 is 3-8 membered cycloalkyl, 5-10 membered heterocyclyl, phenyl or 5-10
membered heteroaryl;

each R is independently selected from hydroxyl, amino, carboxyl, cyano, nitro,
halogen, Cis alkyl, Cis alkoxy, Ci.s alkoxy Cis alkyl, Cis alkoxy Cie alkoxy, Cis
alkylthio, C1.s alkylamino, Ci alkylaminocarbonyl, C1.s alkylcarbonylamino and Ci.s

alkylcarbonyl,

; represents a double bond optionally present in the ring structure; and
preferably, Cy- is 3-6 membered cycloalkyl, 5-6 membered heterocyclyl, phenyl or 5-6

membered heteroaryl.

7.  The compound, or the pharmaceutically acceptable salt, the-ester; the sterecisomer or
the tautomer thereof according to claim 4,
wherein Cy; is a group that is unsubstituted or substituted by one or more R@ shown in

general formula (b-1) below:

X, 3&
l\ /,/Xz

Xg_ ~

(b-1)

X1, X2, X3 and Xy are each independently selected from CH,, CH, N and NH, and at

least one of X, X2 and X3 is N; and

; represents a double bond optionally present in the ring structure;

with the proviso that in general formula (b-1), X1, X2, X3 and Xo are not C=0.

8. The compound, or the pharmaceutically acceptable salt, the-ester; the sterecisomer or
the tautomer thereof according to claim 7,
wherein Ry and Rz are each independently selected from hydrogen and halogen, and
R1 and Rz are not both hydrogen;
Rs and R4 are each independently selected from hydrogen and C1. alkyl;
Rs and Re are each independently selected from hydrogen and C1. alkyl;
L1 is absent;

Cy1 is one of the following groups unsubstituted or substituted by one or more R?:
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9.

10.

E\I/\N_g- , and @N_g X

each R? is independently selected from hydroxyl, amino, carboxyl, cyano, nitro,
halogen, and C1 alkyl, C1.6 alkoxy, C1.6 alkoxy C1 alkyl, C1.6 alkoxy Ci.¢ alkoxy, Ci.s
alkylamino, C+ alkylamino C1.s alkyl, C1.s alkylaminocarbonyl, C1¢ alkylaminocarbonyl
Cis alkyl, Cis alkylcarbonylamino, Cis alkylcarbonylamino Cis alkyl, Cis
alkylcarbonyl, Ci.s alkylcarbonyl Ci.s alkyl, Cy2, Cy2-C1.6 alkyl, Cy2>-C16 alkoxy, Cy-
carbonyl and Cyz-aminocarbonyl unsubstituted or substituted by one or more
substituents R®,

Cy2 is 3-8 membered cycloalkyl, 5-10 membered heterocyclyl, phenyl or 5-10
membered heteroaryl; and

each R is independently selected from hydroxyl, amino, carboxyl, cyano, nitro,
halogen, Cis alkyl, Cis alkoxy, Ci.s alkoxy Cis alkyl, C1s alkoxy Cie alkoxy, Cis
alkylthio, C1.s alkylamino, Ci alkylaminocarbonyl, C1.s alkylcarbonylamino and Ci.s

alkylcarbonyl.

The compound, or the pharmaceutically acceptable salt, the-ester; the stereoisomer or

the tautomer thereof according to claim 1,

wherein, Cy; is one of the following groups unsubstituted or substituted by one or more
R2:
S

/“"7, / / = fg\IH
HN N
/‘1'1 N //‘Hl» //‘ILL»
NH /NH
?C Mk
(0]
N
/,// o~
NH N LLL?_
- % s o oo O
N
0 , and H

The compound, or the pharmaceutically acceptable salt, the-ester; the sterecisomer
or the tautomer thereof according to claim 9,

wherein R1 and Rz are each independently selected from hydrogen and fluorine, and
R1 and Rz are not both hydrogen;

Rs and R4 are each independently selected from hydrogen and C.6 alkyl;
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Rs and Re are hydrogen;
L, is absent;
Cy1 is one of the following groups unsubstituted or substituted by one or substituent

more substituents R?:

\

/N\N é N 74 = N = —
S o N N -
O )
/

L ?3 0 ?@ ?@

o

) ’ ) ’

T o
Y,
N

/

each R? is independently selected from hydroxyl, amino, carboxyl, cyano, nitro,
halogen and C1. alkyl, C1.6 alkoxy, C1.¢ alkylaminocarbonyl, Cy-, Cy»-carbonyl and Cy-
aminocarbonyl unsubstituted or substituted by one or more substituents R®,
Cy2 is 3-6 membered cycloalkyl, 5-6 membered heterocyclyl, phenyl or 5-6 membered
heteroaryl;
each R’ is independently selected from hydroxyl, amino, carboxyl, cyano, nitro,
halogen, C1 alkyl and C+ alkoxy;
preferably, Cy+ is one of the following groups substituted by one or more substituents
R®:

M

Y,

N =N NN N
N N [N N-%

HN = HN Y HN \N

0 , 0

N = = = N

~ = HN N

0

preferably, each R? is mdependently selected from hydroxyl, amino, carboxyl, cyano,

/

nitro, halogen, and C1.s alkyl or 3-6 membered cycloalkyl unsubstituted or substituted
by one or more substituents R®; and
preferably, each R is independently selected from hydroxyl, amino, cyano, nitro and

halogen.

11. The compound, or the pharmaceutically acceptable salt, the-ester; the stereoisomer or
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the tautomer thereof according to claim 1, wherein the compound is selected from:

ﬁjr:;%ler Structural formula :Srrllﬁbler Structural formula
<L O O N |F
— N
N\ _.N | NH, K>f’
N
)
_— <L Y
0 N
A3 S NH, A4 d\(o F
N
Ves \N/NMLNHz
\ 0 — 0
N N
A5 — IF AB = lF
\N’ NH2 \N/N NH2
N <
N
A7 . A8 N F
\- | NH, N~ | NH,
N
A9 F A10 : F
\N/N\LNHZ N | NH,
<L o <k 0
A11 N F A12 : F
= | =N |
NN NH, NN NH;
F
SL L
A13 Néﬁ ,F A14 Nt
I 2L
\N, NH,
cl
2 0 0
N
A15 . A16 N
Tl = [
N NH, l
N \N”N\/K/NH2
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Serial Structural formula Serial Structural formula
number number
N <k
\:Z o "
A17 N A18 O _F
\N’N\/E/NHz 0o e
q 4
0 N O F
o 71
A19 o \L A20 N NH,
N NH,
F
0) =N
L]
A21 %N NH, A22 F
ArN |
NH,
0 \ 9
HN N
A3 _ F A24 — F
- ME/NHZ NN | N
{ s sl
0 ol
\ \)i/
A25 N F A26 E§N .
N\ _N | NH, >(
— o /P
\ N
A27 P A28 Qﬁ g
— , N\ /N\/K/NH
\N’ M(/NHZ N :
0 SV F 7
/\
A29 AL VUG QN It =
/e \_N NH,
r < g
N N
A3 }g:o . A32 — l F
\N’N\)T\/NH2 Y o
Br
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Serial Structural formula Serial Structural formula
number number
<L o <L o
N Br F N
\ N NH2 \N’N\)T\/NHZ
Br
<L o <L o)
N N
A35 = f A3b = '
P \ NJl/\/NHZ
% 0 <LN ’
A37 &\\ F A38 = [
\N/N\)l/\/NH NN NH;
F
<L o <L 0
N N
A39 = | F A40 \ /= !
N\_N NH, N\_N | NH,
F,C Br
<L o
A41 N F A42
N\ /T |
}N/N NH,
AN i
N | \/N
F“<
NH,
AN i
N -
N
=
NH,
F
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Serial Structural formula Serial Structural formula
number number
0 B‘\ O
N~ = N
A48 v é:N A49 é:N
N — N —
F F
NH, NH,
A 0 CF, A 0 CF,
N B N =
A50 N AS1 \N'N
/ F o F
NH, N,
o F
ZS\\ _:§;_/NH2
N -
A52 N
I\
N
\ 0 P
N HN
B1 % l F B2 §§\ | '
NN NH, NN NH,
o) q Y
HN
B3 F B4 HN F
\N,N\/E/NHz \N/N\/E/NH2
Q ) Q .
B5 HN B6 HN
F F
\N’NJT\/NHz \N’NJl/\/NHz
F /:<
O
B7 0 B8 HN
HN F
! 3 \/E/
= N\__N NH
\N/N\/E/NHz N ’
0 \ 0
CN HN
B9 = F B10 = !
\N,N\LNHz N\ N\/E/NHZ
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Serial Structural formula Serial Structural formula
number number
— 0 ~
HN HN
NN NH, N\ N \/E/NHZ
<L 0 Q Y
B13 HN% ; B14 HN ;
N\ N\/E/NHz N\ NJT\/NH2
F
E O
F HN
S | F
N NH, B l
N\ _N NH,
0
o [
B17 HN B18 — F
F
= l \ N\)T\/NHZ
N\ _N NH,
\ 0 N0
HN HN
B19 =X F B20 =N F
N\ _N NH, NN NH;
VAN <
B21 HN F B22 . F
v S
\_N NH, N NH,
Q ) Q 5
B23 HN B24 HN
F F
=N R
\_N NH, N\ _N NH,
F i:;
O
B25 O B26 HN
HN F
v M
H
N\ I\\I\/E/NH2 b o
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Serial Structural formula Serial Structural formula
number number
Cl
o)
[
B27 N F B28 0
\ | HN
\N’N\)T\/NHZ
o X
N HN
B29 — |F B30 ﬁo F
N ’N\V/I:V/NHQ y \\//[:v/
N N | NH,
0]
H,N
B34 £
<vj\\//ﬂ\/
N\_N NH,
F F
o N VE/NHQ o N\/E/NHz
C1 C2
C N
D (O
F F
3 l B \/J:V/
c3 OY& > | ca 0 N A
%NH _NH
: F
= | = l
N NH N NH
s 0 > |ce ° ’
//NH >/NH
F
2 oL
e) N NH2 0 N\LNH2
c7 C8
[}} @/NH
N\)i/ 2
o o»/é‘ N | 0 @ NH,
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Serial Serial
Structural formula Structural formula
number number

_ \)|/\F/ F
=
N NH N\/l/
o OY& | €12 y&
O

Q/NH

F
c13 O@ MR e N
N
. -

_0
F
o@ﬂ/m{z
C15

N

12. A pharmaceutical composition comprising the compound or the pharmaceutically

13.

acceptable salt, the-ester; the stereoisomer or the tautomer thereof according to any one
of claims 1-11, wherein the pharmaceutical composition optionally comprises one or

more pharmaceutically acceptable carriers.

Use of the compound or the pharmaceutically acceptable salt, the—ester; the
stereoisomer or the tautomer thereof according to any one of claims 1-11, or the
pharmaceutical composition according to claim 12 in manufacture of a medicament for

preventing and/or treating a disease related to or mediated by the SSAO/VAP-1 protein.
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