What is claimed is:

1. A compound of formula (1), a sterecisomer, a stable isotopic derivative or a
pharmaceutically acceptable salt thereof;

R4 R1 L___RA

wherein, L is -C(O)-;
L, is a bond;

R is 9 to 15 membered bicyclic or tricyclic fused ring, one ring of which is an
aromatic ring, the other 1 to 2 ring is non-aromatic ring, and the 9 to 15 membered
bicyclic or tricyclic fused ring contains 1 to 3 N atom, and the non-aromatic ring

further contains 1 to 2 % and/or ‘f and the 9 to 15 membered bicyclic or tricyclic

fused ring 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, alkenyl, alkynyl, Cy!, -L,-Cy!, -CN, -NO,, -SRg, -ORg -OC(O)Ry
-OC(0O)ORy, -OC(O)NRyRe, -C(O)ORy, -C(O)Rg, -C(O)NRgRe, -C(O)NRyS(O)2Re,
-C(O)N(R¢)ORe, -C(=NH)Re, -C(=NH)NRgRe, -NRgRe, -NR4C(O)Re, -N(R4)C(O)OR,
-N(Rg)C(O)NRgRe, -NR3S(0)2Re, -NR4C(=NH)R¢, -NR4C(=NH)NR3Re, -S(0O)1-2Re,
-S(0)2NRgRe and -NR3S(0)2NRgRe; the alkyl, alkenyl or alkynyl is unsubstituted or
selectively substituted at any position by one or more than one substituent selected
from the group consisting of -CN, -NO,, -SRq4, -ORy4, -OC(O)R4, -OC(O)ORg,
-OC(O)NRyRe, -C(O)ORy4, -C(O)Rg, -C(O)NRgRe, -C(O)NRy3S(0)2Re, -NRgRe,
-NR4C(O)R, -N(Rg)C(O)ORe, -N(Rg)C(O)NRgR, -NR¢4C(=NH)R,,
-NR¢C(=NH)NR¢Re, -NRgS(O)zRe, -NR3S(O)2NR¢Re, -N(Ra)C(O)N(Rq)S(O)2Re,
-S(0)12Re, -S(O)2NRgRe, -S(O)(=NCN)Re, -S(O)(=NRg)Re, -S(0O)(=NSO;Rg)Re,
-S(0)2N(Rg)C(O)Re,  -S(0)2N(Ry)C(O)NRaRe,  -P(O)(ORg)2,  -OP(O)(ORg).  or
-B(ORy)2;

L, is a bond, C, alkenylene, C,¢alkynylene, or -(CRa1Rp1)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, -NO,, -SRy,, -ORg,, -OC(O)Rgz,
-OC(O)ORg2, -OC(O)NR2Re2, -C(O)ORg2, -C(O)Rg2, -C(O)NRg2Re2, -NRg2Re,
-NR32C(O)Re2, -N(R42)C(O)ORe2, -N(R¢2) C(O)NRg2Re2, -NR#2S(O)2Re2,
-NR32C(=NH)Re2,  -NR3iC(=NH)NRg2Re2,  -S(0)12Re2,  -S(O):NRp2Re,  and
-NR#12S(0)2NRg2Re2;
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R1, Rz and Rz are independently selected from hydrogen, deuterium and alkyl;

or, R, and Rj3 together with the C atom to which they are attached, form a Csg
cycloalkyl or a 3 to 8 membered heterocycloalkyl;

R4, Rs and Rg are independently selected from hydrogen, deuterium, halogen,
amino, cyano, nitro, Cy alkyl, Ci.s haloalkyl, Ci.¢ haloalkoxy, C;s alkoxy, Cis
alkenyl, C,s alkynyl, Cjg¢hydroxyalkyl, Csg cycloalkyl, 3 to 8 membered
heterocycloalkyl, phenyl or 5 to 6 membered heteroaryl;

R™ is -NRg1Re1:
RBis -NH,:

each of Ry and Ry is independently selected from hydrogen, deuterium, halogen,
Ci6 alkyl, Cyi alkoxy, C,. alkenyl, C,. alkynyl, Csg cycloalkyl, 3 to 8 membered
heterocycloalkyl, Cs.10 aryl, 5 to 6 membered heteroaryl, Cs.g cycloalkyl Cy.¢ alkyl, 3
to 8 membered heterocycloalkyl Ci¢ alkyl, phenyl C;¢ alkyl or 5 to 6 membered
heteroaryl Ci¢ alkyl; the Ci6 alkyl, Ci.s alkoxy, C,s alkenyl, C,¢ alkynyl, Csg
cycloalkyl, 3 to 8 membered heterocycloalkyl, Cs.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, C,¢ alkenyl, Cy¢
alkynyl, C1.¢ alkyl, C1.6 haloalkyl, C;¢ alkoxy and C;.¢ haloalkoxy;

or Ry 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 Ry and R is independently selected from hydrogen, Ci.s alkyl, C.s
alkenyl, C,. alkynyl, Csg cycloalkyl, 3 to 8 membered heterocycloalkyl, Ce.10 aryl, 5
to 6 membered heteroaryl, Csg cycloalkyl C;¢ alkyl, 3 to 8 membered
heterocycloalkyl C1.¢ alkyl, phenyl C1. alkyl or 5 to 6 membered heteroaryl C;.¢ alkyl;
Ra, Re, Rg1 Or Rey is unsubstituted or substituted at any position by 1 to 3 substituent
selected from the group consisting of halogen, hydroxyl, amino, carboxyl, C;.¢ alkyl,
Ci6 alkoxy, Ci alkylamino, Ci haloalkyl, C;.¢ haloalkoxy, C,¢ alkenyl and Cs.s
alkynyl,

or, Ry and R, together with the N atom to which they are attached, forma 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, Cis
haloalkyl, C,¢ alkenyl, C, alkynyl, C;_3 alkyl, amino C;.3 alkyl, -ORg,, -OC(O)Rgs,
-OC(O)ORy2, -OC(O)NRg2Re2, -C(O)ORg2, -C(O)Rg2, -C(O)NRg2Re2, -NRg2Re2,
-NR32C(O)Re2, -N(R42)C(O)ORe2, -N(Ra2) C(O)NRg2Re2, -NR32S(0)2Re2,
-NR#2C(=NH)Re2, -NRg2C(=NH)NRg2Re2, -NR2S(0)2NRg2Re2, -S(0)1-2Rg2  and
-S(0)2NRg2Re2;

each of Ry and Re; is independently selected from hydrogen, Ci¢ alkyl, Csg
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cycloalkyl, 3 to 8 membered heterocycloalkyl, Cs.g cycloalkyl C,¢ alkyl and 3 to 8
membered heterocycloalkyl C1.¢ alkyl; Rq; or 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, C1¢ alkoxy, Ci¢ alkylamino, C;¢ haloalkyl and Cis
haloalkoxy;

or, Rq1 and Re; together with the N atom to which they are attached, forma 3to 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, Cy.¢alkyl, C;.¢ haloalkyl, amino
Ci3 alkyl and -ORgp;

each of Ry, and Re; is independently selected from hydrogen, Ci¢ alkyl, Cos
alkenyl, C,. alkynyl, Csz g cycloalkyl, 3 to 8 membered heterocycloalkyl, Cg.10 aryl, 5
to 6 membered heteroaryl, Czg cycloalkyl C;¢ alkyl, 3 to 8 membered
heterocycloalkyl Cy.¢ alkyl, phenyl C,¢alkyl or 5 to 6 membered heteroaryl C,.¢ alkyl;
Ra2 or 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, Ci¢
alkoxy, C¢alkylamino, C1.¢ haloalkyl, C,¢ haloalkoxy, C,.¢ alkenyl and C,. alkynyl;
or, Rg; and R together with the N atom to which they are attached, form a 3 to 8
membered heterocycloalkyl;

eachofmisl, 2, 3,4,5, or6.

2. The compound of formula (1), the sterecisomer, the stable isotopic derivative
or the pharmaceutically acceptable salt thereof according to claim 1, wherein each of
R1, Rz and R3 is H; each of R4, Rs and Rg is independently selected from H, D, F, ClI,
Br, -CN, -NH,, -CHs, -OCHg, -OCF3, -CH,F, -CHF; or -CF.

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

wherein each of Rg; and Re; is independently selected from hydrogen, C;. alkyl,
Ci1-6 haloalkyl, Cs.g cycloalkyl or a 3 to 8 membered heterocycloalkyl; Rg1 or Res is
unsubstituted or substituted at any position by one hydroxyl;

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 C;.4 alkyl, C1.3 haloalkyl, and
Ci-3 aminoalkyl.

4. The compound of formula (1), the stereoisomer, the stable isotopic derivative
or the pharmaceutically acceptable salt thereof according to claim 1, wherein R is
selected from the group consisting of R-1 to R-19:
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each of R; and Ry, is independently selected from hydrogen, halogen, alkyl,
haloalkyl, alkenyl, alkynyl, Cy', -L,-Cy', -SRgq -ORg -C(O)ORy -C(O)Rq,
-C(O)NRgRe, -C(O)NRgS(O)zRe, -C(=NH)Re, -C(=NH)NR¢Re, -S(O).R. and
-S(0)2NRgRe; 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, -NO, -SRy, -ORy, -OC(0O)Ry, -OC(0)ORy, -OC(O)NR¢R, -C(O)ORy, -C(O)Rgy,
-C(O)NRgRe,  -C(O)NRgS(O)2Re,  -NRgRe,  -NR4C(O)Re,  -N(R4)C(O)OR,
-N(R)C(O)NRgRe,  -NRGC(=NH)Re,  -NR4C(=NH)NR¢Re, -NRyS(O)zRe,
-NR¢S(O)2NR¢Re, -N(Rg)C(O)N(R¢)S(O)2R, -S(0)1-2Re, -S(0)2NRgRe,
-S(O)(ENCN)Re,  -S(O)(=NRg)Re,  -S(O)(=NSOzRg)Re,  -S(0)2N(Ru)C(O)Re,
-5(0)2N(Ra)C(O)NR¢Re, -P(O)(OR¢)2, -OP(O)(ORy), or -B(ORy)z;

each of Rg is independently hydrogen, halogen, alkyl, haloalkyl, haloalkoxy,
alkenyl, alkynyl, Cy* -L»-Cy', -CN, -NO,, -SRy, -ORgy, -OC(O)Rgy, -OC(O)ORy,
-OC(O)NR¢Re, -C(O)ORy, -C(O)Ry, -C(O)NR¢Re, -C(O)NRyS(O)2Re, -C(=NH)Re,
-C(ENH)NR¢Re, -NRgRe, -NR4C(O)Re, -N(Rg)C(O)ORe, -N(Rg)C(O)NR¢Re,
-NR3S(0)2Re, -NR4C(=NH)Re, -NRJC(=NH)NRgyRe, -S(0)12Re, -S(0)2NR4R, and
-NRygS(0)2NR4Re; wherein the alkyl, alkenyl or alkynyl is unsubstituted or substituted
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at any position by one or more than one substituent selected from the group consisting
of -CN, -NO,;, -SRy, -ORy4, -OC(O)Ry4, -OC(O)ORy4, -OC(O)NRgRe, -C(O)ORg,
-C(O)R¢4, -C(O)NRgRe, -C(O)NR3S(0)2Re, -NRgRe, -NR4C(O)Re, -N(Ry)C(O)OR,,
-N(Rg)C(O)NRgR, -NR4C(=NH)Re, -NR¢C(=NH)NRgR, -NRg¢S(O)2Re,
-NR¢S(0O),NR¢Re, -N(Rg)C(O)N(R¢)S(O)2R, -S(0)1-2Re, -S(0)2NRgRe,
-5(0)2N(Ra)C(O)Re or -S(0)2N(R4)C(O)NRgRe;

each of n is independently 1, 2 or 3;
wherein, L,, Cy*, Rq and Reare defined as in claim 1.

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

each of Ry is independently hydrogen, C1 alkyl, C1¢ haloalkyl, C,.¢ alkenyl, C,.¢
alkynyl, Cy*, -L,-Cy", -SRg, -ORg, -C(O)ORy, -C(O)Rgy, -C(O)NRgRe, -C(=NH)R,
-C(=NH)NRgRe, -S(0)2R¢ or -S(0)2NR4R¢; wherein the Cy¢ alkyl, Co¢ alkenyl or C,4
alkynyl is unsubstituted or substituted at any position by 1 to 3 substituent selected
from the group consisting of -CN, -NO,, -CN, -SRy, -ORg, -OC(O)Ry, -OC(O)ORy,
-OC(O)NRgRe, -C(O)ORy4, -C(O)Rg, -C(O)NRgRe, -NRgRe, -NR4C(O)Re,
-N(R4)C(O)ORe, -N(Rg)C(O)NRgR, -NR¢S(O);Re, -NR4C(=NH)R,
‘NRdC(:NH)NRdRev 'S(O)l-ZRea ‘S(O)ZNRdRea ‘S(O)(:NCN)Re, 'S(O)(:NRd)Re,
-S(0)(=NSO2R¢)Re, -NR3S(0)2NR4R or -P(O)(ORy)2, -OP(0O)(ORy). or -B(ORy)2;

and/or, each of Rz, is independently hydrogen or C,¢ alkyl;

and/or, each of Rg is independently hydrogen, methyl, ethyl, n-propyl, tert-butyl,
isopropyl, isobutyl, n-butyl, -CN, -NO,, -NH,, -CF3, -OCF3, -CH3, -OCHgs, F, Cl or
Br;

and/or, L, is a bOﬂd, -CH,-, -CH,CH,-, -CH,CH,>CH,-, -CH2CH2C(CH3)2-,
-CH,CH,CH,CH>- or -CH2CH(CH3)CH2-;

and/or, each of Cy' is independently Csi 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, Cl, Br, Cy4 alkyl, C13 haloalkyl, C;.3 haloalkoxy, C;.3 hydroxy alkyl, C;.3 amino
alkyl, C,. alkenyl, C,.galkynyl, -CN, -NOy, -SR4,, -ORy2, -OC(O)Ry2, -OC(O)ORyp,
-OC(O)NR¢2Re2, -C(O)ORyz, -C(O)Rg2, -C(O)NRg2Rez, -NRg2Re2, -NRg2C(O)Rep,
-N(R#©2)C(O)ORe2,  -N(Rg2)C(O)NRg2Re2,  -NRgp2S(O)2Re2,  -NRgC(=NH)Ry,
-NRd2C(:NH)NRd2ReQ, -S(O)l-zRez, -S(O)zNRdzRez and -NRdQS(O)zNRdzRez;

and/or, each of Ry, Re, Rg2 and Re; is independently selected from hydrogen, Ci
alkyl, Ci.¢ haloalkyl, C,.s alkenyl, C,¢ alkynyl, Cs.g cycloalkyl, 3 to 8 membered
heterocycloalkyl, Ce.10 aryl, 5 to 6 membered heteroaryl, Cs.g cycloalkyl Cy¢ alkyl, 3
to 8 membered heterocycloalkyl Ci¢ alkyl, phenyl C,¢ alkyl or 5 to 6 membered
heteroaryl C1. alkyl; Ry, Re, Rg2 Or Rez is unsubstituted or substituted at any position
by 1 to 3 substituent selected from the group consisting of halogen, hydroxyl, amino,
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carboxyl, Cy.4 alkyl, C1.3 haloalkyl, Cy.3 haloalkoxy, C;.3 alkoxy, Ci.3alkylamino, Cy
alkenyl and C,. alkynyl;

or, Ry and R, 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, Rqg2 and Re; together with the N atom to which they are attached, form a 3 to 8
membered heterocycloalkyl.

6. A compound of formula (), a stereocisomer, a stable isotopic derivative or a
pharmaceutically acceptable salt thereof,
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R1, Ry, Rs, Ry, Rs, R, L, L1, R, R®, Ry, Rg and n are defined as in claim 4 or 5:

wherein each of R; is independently hydrogen, methyl, ethyl, n-propyl, tert-butyl,
isopropyl, isobutyl, n-butyl, neopentyl, tert-amyl, cyclopropyl, cyclobutyl,

cyclopentyl, cyclohexyl, phenyl, pyridyl, pyrimidinyl, benzyl, HO/\:L’{,
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7. A compound of formula (), a stereocisomer, a stable isotopic derivative or a
pharmaceutically acceptable salt thereof,

which is shown as the compound of formula (1A), (1B), (1C), (ID), (IE), (IF), (1G),
(IH), (11, (1), (IK) or (IL), the stereoisomer, the stable isotopic derivative or the
pharmaceutically acceptable salt thereof;

the compound of formula (1A), the sterecisomer, the stable isotopic derivative or
the pharmaceutically acceptable salt thereof:

combination of the followings:
1) == isadouble bond, Uis N, V is C(Rs);
2) == isadouble bond, Uis C(Rg), VisN;
3) == isadouble bond, Uis C(Rg), V is C(Rs);
4) == isasingle bond, U is C(Rg), V is C(Rg);

5) == isasingle bond, U is C(O), V is N(R7,);
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nisi;

L1, Rq1, Re1, R4, Rs and Rg are defined as in any one of claims 1-6; R7, Rg and Ry,
are defined as in any one of claims 4-6;

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

Ra1, Re1, R4, Rs and Rg are defined as in any one of claims 1-6; R; and Rg are
defined as in any one of claims 4-6;

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

wherein, Y is O or S; Rq1, Re1, R4, Rs and Rg are defined as in any one of claims
1-6; R;7 and Rg are defined as in any one of claims 4-6;

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

wherein, Y is O or S; Rq1, Re1, R4, Rs and Rg are defined as in any one of claims
1-6; R;7 and Rg are defined as in any one of claims 4-6;

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

100



O (IH) R7a (I
wherein, Rqg1, Re1, R4, Rs and Rg are defined as in any one of claims 1-6; R; and Ry,
are defined as in any one of claims 4-6;

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

Reh, .z Rs
Ry
R7/
o}
wherein, == isasingle bond or a double bond; Z is N(R7,) or S;

nislor?2;

L1, Ra1, Re1, R4, Rs and Rg are defined as in any one of claims 1-6; R; Rz, and Rg
are defined as in any one of claims 4-6;

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;

Ra1, Re1, Rs, Rs and Rg are defined as in any one of claims 1-6; Ry and Rg are
defined as in any one of claims 4-6.

8. 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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9. 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 1-7, which is any one of the following methods:

method 1 comprising conducting a suzuki coupling reaction with the compound

o
/

of formula I-aand R"°°9" " to obtain the compound of formula (1);

(6]
R4 R1 L—RA /BI\;? R4 R1 L_RA
R R R
5 — R2 5 — R2
Re — Rs
M N RB R N RB

Re Re

l-a )

method 2 comprising conducting a suzuki coupling reaction with the compound
I-b and R-M to obtain the compound of formula (1);

Ry Ri | _ga Ry Rt | _Rga
Rs << R, R-M Rs <( R,
R3 R3
OB N e R N e
d R R . R
I-b (0]

wherein, M is bromine, chlorine, iodine or -OS(0),CFs3; R1, Rz, R3, Rs, Rs, R, RA
R R and L are defined as in any one of claims 1-7.

10. A pharmaceutical composition, comprising a therapeutically effective amount
of the compound, the stereoisomer, the stable isotopic derivative or the
pharmaceutically acceptable salt thereof according to at least one of claims 1-8, and
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pharmaceutically acceptable excipient(s).

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 1-8 in the
preparation of TLR7 and/or TLR8 regulator.

12. A use of the compound, the stereoisomer, the stable isotopic derivative or the
pharmaceutically acceptable salt thereof according to at least one of claims 1-8 in the
preparation of a medicament for the treatment, alleviation and/or prevention of related
diseases mediated by TLR7 and/or TLR8, wherein the diseases are selected from the
group consisting of cancers, viral infections, inflammations and autoimmune diseases.

13. The use according to claim 12, wherein the medicament is further 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 TLR8, wherein the diseases are selected from the
group consisting of cancers, viral infections, inflammations and autoimmune diseases.

14. The compound, the stereoisomer, the stable isotopic derivative or the
pharmaceutically acceptable salt thereof according to at least one of claims 1-8 for use
as TLR7 and/or TLR8 regulator.

15. The compound, the stereoisomer, the stable isotopic derivative or the
pharmaceutically acceptable salt thereof according to at least one of claims 1-8 for use
in the treatment, alleviation and/or prevention of related diseases mediated by TLR7
and/or TLR8, wherein the diseases are selected from the group consisting of cancers,
viral infections, inflammations and autoimmune diseases.

16. The compound, the stereoisomer, the stable isotopic derivative or the
pharmaceutically acceptable salt thereof according to at least one of claims 1-8 for use
as a medicament.
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