What is claimed is:

1. A compound of formula (I), a stereoisomer, a stable isotopic derivative or a
pharmaceutically acceptable salt thereof;
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wherein, L is -C(O)-;
L, is a bond;

R is selected from the group consisting of R-1 to R-19:
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each of R7 and R7, is independently selected from hydrogen, halogen, alkyl,
haloalkyl, alkenyl, alkynyl, Cy!, -L»-Cy', -SRg4, -ORg4, -C(O)ORg4, -C(O)Ry, -
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C(O)NRgRe, -C(O)NRaS(O)2Re, -C(=NH)Re, -C(=NH)NRgR., -S(O)R. and -
S(O)2NRg4Re; wherein the alkyl, alkenyl or alkynyl is unsubstituted or substituted at any
position by one or more than one substituent selected from the group consisting of -CN,
-NOz, -SR4, -ORg, -OC(O)Ry, -OC(O)ORy4, -OC(O)NR4Re, -C(O)OR4, -C(O)Rgy, -
C(O)NR4Re, -C(O)NR4S(O)2Re,  -NRaRe, -NRJC(O)Re, -N(Rq)C(O)OR., -
N(R4¢)C(O)NRdRe,  -NR4C(=NH)Re,  -NRJ4C(=NH)NRgRe, -NR4S(O)2Re, -
NR4S(O)2NRaRe,  -N(Rg)C(O)N(R4)S(O)2Re,  -S(O)12Re,  -S(O)2NRdRe,
S(O)(=ENCN)Re, -S(O)(=NRg)Re, -S(O)(=NSO2R¢)Re, -S(O)N(Ra)C(O)Re, -
S(O)2N(R4)C(O)NRgRe, -P(O)(OR4)2, -OP(O)(OR4)2 or -B(ORq)2;

each of Rg is independently hydrogen, halogen, alkyl, haloalkyl, haloalkoxy,
alkenyl, alkynyl, Cy', -L,-Cy', -CN, -NO», -SRq4, -ORq4, -OC(O)Rg, -OC(O)ORy, -
OC(O)NRg4Re, -C(O)ORy, -C(O)Ry4, -C(O)NRdRe, -C(O)NR4S(O)2Re, -C(=NH)R., -
C(ENH)NRGRe, -NRdRe, -NR4C(O)Re, -N(R4)C(O)ORe, -N(Rq)C(O)NRdRe, -
NRaS(O)2Re, -NR4C(=NH)Re, -NR4C(=NH)NRgRe, -S(O)1-2Re, -S(O)2NR¢Re and -
NR4S(O)2NRyRe; wherein the alkyl, alkenyl or alkynyl is unsubstituted or substituted
at any position by one or more than one substituent selected from the group consisting
of -CN, -NOz, -SRg, -ORg, -OC(O)R4, -OC(O)ORy, -OC(O)NRdRe, -C(O)ORy, -C(O)Ry,
-C(O)NR4Re, -C(O)NR4S(O)2Re, -NRgRe, -NRJC(O)Re, -N(R4)C(O)ORe,
N(R4a)C(O)NRdRe, -NR4C(=NH)Re, -NR4C(=NH)NR4R., -NR4S(O)Re, -
NRaS(O)2NRaRe,  -N(Ra)C(O)N(R4)S(O)2Re,  -S(O)12Re,  -S(O)2NRaRe, -
S(0)2N(Rq)C(O)Re or -S(0)2N(Ra)C(O)NR4Re;

each of n is independently 1, 2 or 3;
L is a bond, Cz.¢ alkenylene, Cz-6 alkynylene, or -(CRaiRb1)m-;

each of Cy! is independently cycloalkyl, heterocycloalkyl, aryl or heteroaryl; the
Cy' is unsubstituted or selectively substituted at any position by one or more than one
substituent selected from the group consisting of halogen, alkyl, haloalkyl, haloalkoxy,
hydroxyalkyl, aminoalkyl, alkenyl, alkynyl, -CN, -NO2, -SRqa, -OR42, -OC(O)Rq2, -
OC(O)ORg, -OC(O)NR@Re2, -C(O)ORa2, -C(O)R42, -C(O)NRp2Re2, -NRpRe2, -
NR@C(O)Re2, -N(R@2)C(O)ORe2,  -N(Ra2)C(O)NR@2Re2,  -NR@S(O)2Re2, -
NR@C(=NH)R¢2, -NRoC(=NH)NR&Re, -S(O)i2Re2, -S(O)2NRg2Re2 and -
NR#S(0)2NRg2Re2;

R1, R> and Rj3 are independently selected from hydrogen, deuterium and alkyl;

or, Ry and R; together with the C atom to which they are attached, form a Csg
cycloalkyl or a 3 to 8 membered heterocycloalkyl;

R4, Rs and R are independently selected from hydrogen, deuterium, halogen,
amino, cyano, nitro, Ci.¢ alkyl, Ci.¢ haloalkyl, Ci.¢ haloalkoxy, Ci.¢ alkoxy, C».¢ alkenyl,
Co6 alkynyl, Cishydroxyalkyl, Cs.s cycloalkyl, 3 to 8 membered heterocycloalkyl,
phenyl or 5 to 6 membered heteroaryl;

RA is -NRyiRe1;
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RB is -NHp;

each of Ra1 and Ry is independently selected from hydrogen, deuterium, halogen,
Ci-6 alkyl, Ci alkoxy, Ca alkenyl, Co alkynyl, Cs.s cycloalkyl, 3 to 8 membered
heterocycloalkyl, Ce.10 aryl, 5 to 6 membered heteroaryl, Cs.g cycloalkyl Ci.¢ alkyl, 3 to
8 membered heterocycloalkyl Ci.¢ alkyl, phenyl Cie alkyl or 5 to 6 membered
heteroaryl Ci.¢ alkyl; the Ci alkyl, Cis alkoxy, Css alkenyl, Cze alkynyl, Cszg
cycloalkyl, 3 to 8 membered heterocycloalkyl, Ce-10 aryl or 5 to 6 membered heteroaryl
is unsubstituted or substituted at any position by 1 to 3 substituent selected from the
group consisting of halogen, hydroxyl, amino, carboxyl, Cz alkenyl, Cs.¢ alkynyl, C;.
¢ alkyl, Ci.6 haloalkyl, Ci.¢ alkoxy and Cj.¢ haloalkoxy;

or Ra1 and Ry together with the C atom to which they are attached, form a Csg
cycloalkyl or a 3 to 8 membered heterocycloalkyl;

each of Rq and Re is independently selected from hydrogen, Ci.¢ alkyl, C2.¢ alkenyl,
Ca.6 alkynyl, Css cycloalkyl, 3 to 8 membered heterocycloalkyl, Ces.10 aryl, 5 to 6
membered heteroaryl, Cs.g cycloalkyl Ci.¢ alkyl, 3 to 8 membered heterocycloalkyl Ci-
¢ alkyl, phenyl Ci¢ alkyl or 5 to 6 membered heteroaryl Ci alkyl; R4, Re is
unsubstituted or substituted at any position by 1 to 3 substituent selected from the group
consisting of halogen, hydroxyl, amino, carboxyl, Ci alkyl, Cis alkoxy, Cis
alkylamino, Ci.¢ haloalkyl, Ci haloalkoxy, Cz.6 alkenyl and C».¢ alkynyl;

or, R4 and Re together with the N atom to which they are attached, form a 3 to 8
membered heterocycloalkyl; the heterocycloalkyl can further comprise 1 to 3
heteroatom selected from the group consisting of N, O and S; the heterocycloalkyl is
unsubstituted or substituted at any position by 1 to 3 substituent selected from the group
consisting of halogen, amino, hydroxyl, carboxyl, cyano, Ci. alkyl, Ci.¢ haloalkyl, Co.
6 alkenyl, Cz.¢ alkynyl, Ci.3 alkyl, amino C;.3 alkyl, -ORg42, -OC(O)Rqg2, -OC(O)ORg2, -
OC(O)NR@2Re2, -C(O)OR42, -C(O)R42, -C(O)NRw2Re2, -NRip2Re2, -NRi2C(O)Re2, -
N(R@2)C(O)ORe2, -N(R@)C(O)NR@2Re2, -NRpS(O)2Re2, -NRpC(=NH)Re2, -
NR@C(=NH)NR&Re2, -NR1S(O)2NRp2Re2, -S(O)12Ra2 and -S(O)>2NRaRe;

each of Rqi and Re; is independently selected from hydrogen, Ci.¢ alkyl, Css
cycloalkyl, 3 to 8 membered heterocycloalkyl, Css cycloalkyl Ci.¢ alkyl and 3 to 8
membered heterocycloalkyl Ci.¢ alkyl; Ra1 or Rei is unsubstituted or substituted at any
position by 1 to 3 substituent selected from the group consisting of halogen, hydroxyl,
amino, carboxyl, Ci alkyl, Ci alkoxy, Ci.s alkylamino, Ci.s haloalkyl and Ci
haloalkoxy;

or, Rq1 and Re; together with the N atom to which they are attached, form a 3 to 8
membered heterocycloalkyl; the heterocycloalkyl can further comprise 1 to 3
heteroatom selected from the group consisting of N, O and S; the heterocycloalkyl is
unsubstituted or substituted at any position by 1 to 3 substituent selected from the group
consisting of halogen, amino, hydroxyl, cyano, Ci.¢ alkyl, Ci haloalkyl, amino Ci.3
alkyl and -ORq2;
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each of Rqx and Re; is independently selected from hydrogen, Cis alkyl, Cos
alkenyl, Ca.6 alkynyl, Cs-s cycloalkyl, 3 to 8 membered heterocycloalkyl, Cs.10 aryl, 5
to 6 membered heteroaryl, Cs.g cycloalkyl Ci.¢ alkyl, 3 to 8 membered heterocycloalkyl
Ci-6 alkyl, phenyl Ci alkyl or 5 to 6 membered heteroaryl Ci alkyl; Ra> or Re2 is
unsubstituted or substituted at any position by 1 to 3 substituent selected from the group
consisting of halogen, hydroxyl, amino, carboxyl, Cis alkyl, Ciss alkoxy, Cis
alkylamino, Ci. haloalkyl, Ci.¢ haloalkoxy, Ca.6 alkenyl and Cz.¢ alkynyl; or, Rq> and
Re> together with the N atom to which they are attached, form a 3 to 8 membered
heterocycloalkyl;

eachofmis1,2,3,4,5, or6.

2. The compound of formula (I), the stereoisomer, the stable isotopic derivative
or the pharmaceutically acceptable salt thereof according to claim 1, wherein each of
R1, R2 and R3 is H; each of R4, Rs and Re is independently selected from H, D, F, Cl,
Br, -CN, -NHa, -CH3, -OCH3, -OCF3, -CH»F, -CHF; or -CFs.

3. The compound of formula (I), the stereoisomer, the stable isotopic derivative
or the pharmaceutically acceptable salt thereof according to claim 1,

wherein each of Rq1 and Re; is independently selected from hydrogen, Ci.6 alkyl,
Ci-6 haloalkyl, Css cycloalkyl or a 3 to 8 membered heterocycloalkyl; Rar or Re is
unsubstituted or substituted at any position by one hydroxy];

or, Rq1 and Re; together with the N atom to which they are attached, form a Csg
heterocycloalkyl; the heterocycloalkyl may further contain 1-3 hetero atoms selected
from N, O, and S; the heterocycloalkyl is unsubstituted or substituted at any position
by one substituent selected from the group consisting of Ci.4 alkyl, Ci.3 haloalkyl, and
Ci3 aminoalkyl.

4. The compound of formula (I), the stereoisomer, the stable isotopic derivative
or the pharmaceutically acceptable salt thereof according to claim 1, wherein,

each of R7 is independently hydrogen, Ci. alkyl, Ci.¢ haloalkyl, C».¢ alkenyl, Cz.6
alkynyl, Cy!, -L>-Cy', -SRq, -OR4, -C(O)OR4, -C(O)R4, -C(O)NR4Re, -C(=NH)Re, -
C(=NH)NRG4R., -S(O)2R¢ or -S(O)>NRgRe; wherein the Ci6 alkyl, Co6 alkenyl or Coe
alkynyl is unsubstituted or substituted at any position by 1 to 3 substituent selected from
the group consisting of -CN, -NO;, -CN, -SRg4, -OR4, -OC(O)R4, -OC(O)ORy, -
OC(O)NR4Re, -C(O)ORy4, -C(O)R4, -C(O)NRgRe, -NRdRe, -NRJ4C(O)Re, -
N(R4)C(O)ORe, -N(R4)C(O)NRgRe, -NR4S(O)2Re, -NR4C(=NH)R, -
NRJC(=NH)NR4Re, -S(O)12Re, -S(O)2NR4Re, -S(O)(=NCN)R., -S(O)(=NRg)Re, -
S(O)(=ENSO2R¢)Re, -NR¢S(O)2NR¢Re or -P(O)(ORy)2, -OP(O)(OR4)2 or -B(ORy)2;

and/or, each of R7.is independently hydrogen or Ci.6 alkyl;

and/or, each of Rg is independently hydrogen, methyl, ethyl, n-propyl, tert-butyl,
isopropyl, isobutyl, n-butyl, -CN, -NO», -NH>, -CF3, -OCF3, -CH3z, -OCH3, F, Cl or Br;

and/or, L, is a bond, -CH;-, -CH,CH»-, -CH>CH>CH>-, -CH,CH>C(CH3)2-, -
94



CH>CH>CH>CH>- or -CH>CH(CH3)CHa>-;

and/or, each of Cy' is independently Cs.io cycloalkyl, 3 to 10 membered
heterocycloalkyl, Ce.10 aryl or 5 to 10 membered heteroaryl; the Cy' is unsubstituted or
substituted at any position by 1 to 3 substituent selected from the group consisting of F,
ClL, Br, Ci.4 alkyl, Ci3 haloalkyl, Ci.3 haloalkoxy, Ci.3 hydroxy alkyl, Ci.3 amino alkyl,
Ca6 alkenyl, Cy¢ alkynyl, -CN, -NO2, -SRa, -ORa, -OC(O)Ra, -OC(O)ORq2, -
OC(O)NR@2Re2, -C(O)ORa2, -C(O)R42, -C(O)NRp2Re2, -NRp2Re2, -NRi2C(O)Re2, -
N(Ra)C(O)ORe2, -N(Rw2)C(O)NR42Re2, -NR@2S(O)2Re2, -NR@C(=NH)Re2, -
NRoC(=NH)NR®Re2, -S(0)12Re2, -S(O)2NR@2Re2 and -NR¢2S(O)>2NRpRe;

and/or, each of Rq, Re, Ra2 and Re; is independently selected from hydrogen, Ci.6
alkyl, Ci.¢ haloalkyl, Cs.6 alkenyl, C26 alkynyl, Css cycloalkyl, 3 to 8 membered
heterocycloalkyl, Ce-10 aryl, 5 to 6 membered heteroaryl, Cs_s cycloalkyl Ci.6 alkyl, 3 to
8 membered heterocycloalkyl Cis alkyl, phenyl Ci¢ alkyl or 5 to 6 membered
heteroaryl Ci.6 alkyl; Rq, Re, Ra2 or Re2 1s unsubstituted or substituted at any position by
1 to 3 substituent selected from the group consisting of halogen, hydroxyl, amino,
carboxyl, Ci4 alkyl, Ci.3 haloalkyl, Ci.3 haloalkoxy, Ci3 alkoxy, Ci.3 alkylamino, Cz
alkenyl and C».¢ alkynyl;

or, Rq and Re together with the N atom to which they are attached, form a 3 to 8
membered heterocycloalkyl; the heterocycloalkyl may further contain 1 to 3 hetero
atom selected from N, O, and S;

or, Rq2 and Re2 together with the N atom to which they are attached, form a 3 to 8
membered heterocycloalkyl.

5. A compound of formula (I), a stereoisomer, a stable isotopic derivative or a
pharmaceutically acceptable salt thereof,
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Ri, Rz, R3, R4, Rs, Re, L, L1, RA, RB, R7,, Rs and n are defined as in claim 1 or 4;

wherein each of R7 is independently hydrogen, methyl, ethyl, n-propyl, tert-butyl,
isopropyl, isobutyl, n-butyl, neopentyl, tert-amyl, cyclopropyl, cyclobutyl, cyclopentyl,
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6. A compound of formula (I), a stereoisomer, a stable isotopic derivative or a
pharmaceutically acceptable salt thereof,

Rs =( g,
R
R\L1 N/ 3
RB
Re

)

which is shown as the compound of formula (IA), (IB), (IC), (ID), (IE), (IF), (IG),
(IH), (II), (J), IK) or (IL), the stereoisomer, the stable isotopic derivative or the
pharmaceutically acceptable salt thereof;

the compound of formula (IA), the stereoisomer, the stable isotopic derivative or
the pharmaceutically acceptable salt thereof:
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combination of the followings:
1) == isadouble bond, Uis N, V is C(Rs);
2) == isadouble bond, Uis C(Rg), Vis N;
3) == is a double bond, U is C(Rs), V is C(Rs);
4) == is asingle bond, U is C(Rs), V is C(Rs);
5) == isasingle bond, U is C(O), V is N(R7a);
nis 1;

L1, Rai, Rer, R4, Rs and Re are defined as in any one of claims 1-5; R7, Rg and R7,
are defined as in any one of claims 1, 4 and 5;

the compound of formula (IB) or (IC), the stereoisomer, the stable isotopic
derivative or the pharmaceutically acceptable salt thereof:

Rai, Rer, R4, Rs and Rg are defined as in any one of claims 1-5; R7 and Rg are
defined as in any one of claims 1, 4 and 5;

the compound of formula (ID) or (IE), the stereoisomer, the stable isotopic
derivative or the pharmaceutically acceptable salt thereof:

99



wherein, Y is O or S; Rqi, Re1, R4, Rs and R are defined as in any one of claims 1-
5; R7 and Rg are defined as in any one of claims 1, 4 and 5;

the compound of formula (IF) or (IG), the stereoisomer, the stable isotopic
derivative, or the pharmaceutically acceptable salt thereof:

wherein, Y is O or S; Rqi, Re1, R4, Rs and R are defined as in any one of claims 1-
5; R7 and Rg are defined as in any one of claims 1, 4 and 5;

the compound of formula (IH) or (II), the stereoisomer, the stable isotopic
derivative, or the pharmaceutically acceptable salt thereof:

o (IH) Rra (i
wherein, Rq1, Re1, R4, Rs and Re are defined as in any one of claims 1-5; R7 and R7, are
defined as in any one of claims 1, 4 and 5;

the compound of formula (1J), the stereoisomer, the stable isotopic derivative, the
pharmaceutically acceptable salt thereof:




nis 1 or2;

L1, Rai, Re1, R4, Rs and Re are defined as in any one of claims 1-5; R7, R7. and Rg
are defined as in any one of claims 1, 4 and 5;

the compound of formula (IK) or (IL), the stereoisomer, the stable isotopic
derivative, the pharmaceutically acceptable salt thereof:

o) (IK)

wherein, Z is NH, N(CH3) or S;

Rai, Rei, R4, Rs and R are defined as in any one of claims 1-5; R7 and Rg are
defined as in any one of claims 1, 4 and 5.

7. A compound, a stereoisomer, a stable isotopic derivative or a pharmaceutically
acceptable salt thereof, wherein the compound is selected from the group consisting of
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8. A preparation method of the compound of formula (I), the stereoisomer, the
stable isotopic derivative or the pharmaceutically acceptable salt thereof according to
at least one of claims 1-6, which is any one of the following methods:

method 1 comprising conducting a suzuki coupling reaction with the compound of

(0]
/

formula I-a and R*°0 to obtain the compound of formula (I);

(6]
R4 R1 L_RA BI\;? R4 R1 L_RA

R
Rs <( R, Rs (' R,

method 2 comprising conducting a suzuki coupling reaction with the compound I-
b and R-M to obtain the compound of formula (I);
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wherein, M is bromine, chlorine, iodine or -OS(0)2CF3; Ri, Rz, R3, R4, Rs, Re, R,
R® R and L are defined as in any one of claims 1-6.

9. A pharmaceutical composition, comprising a therapeutically effective amount
of the compound, the sterecoisomer, the stable isotopic derivative or the
pharmaceutically acceptable salt thereof according to at least one of claims 1-7, and
pharmaceutically acceptable excipient(s).

10. A use of the compound, the stereoisomer, the stable isotopic derivative or the
pharmaceutically acceptable salt thereof according to at least one of claims 1-7 in the
preparation of TLR7 and/or TLRS regulator.

11. A use of the compound, the stereoisomer, the stable isotopic derivative or the
pharmaceutically acceptable salt thereof according to at least one of claims 1-7 in the
preparation of a medicament for the treatment, alleviation and/or prevention of related
diseases mediated by TLR7 and/or TLRS, wherein the diseases are selected from the
group consisting of cancers, viral infections, inflammations and autoimmune diseases.

12. The use according to claim 11, wherein the medicament is to be used in
combination with one or more than one other kinds of therapeutic agents and/or
therapeutic methods for the treatment, amelioration and/or prevention of related
diseases mediated by TLR7 and/or TLRS8, wherein the diseases are selected from the
group consisting of cancers, viral infections, inflammations and autoimmune diseases.

13. The compound, the stereoisomer, the stable isotopic derivative or the
pharmaceutically acceptable salt thereof according to at least one of claims 1-7 for use
as TLR7 and/or TLRS regulator.

14. The compound, the stereoisomer, the stable isotopic derivative or the
pharmaceutically acceptable salt thereof according to at least one of claims 1-7 for use
in the treatment, alleviation and/or prevention of related diseases mediated by TLR7
and/or TLRS, wherein the diseases are selected from the group consisting of cancers,
viral infections, inflammations and autoimmune diseases.

15. The compound, the stereoisomer, the stable isotopic derivative or the
pharmaceutically acceptable salt thereof according to at least one of claims 1-7 for use
as a medicament.
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