Claims

1. A compound of formula I, or a pharmaceutically acceptable salt or stereoisomer thereof:
Ry, X
N™ ™ Y~
|t[ _ o
HN)\N WJ\ZD
R, o

R4:©\ J]\/AR
Rs )

wherein Ry is one selected from the group consisting of halogen, cyano, substituted or
unsubstituted C1-Cs alkyl, substituted or unsubstituted C3z-Cs cycloalkyl, substituted or
unsubstituted C;1-Cs alkoxy, and substituted or unsubstituted Cs-Cs cycloalkoxy;

R2 is one selected from the group consisting of H, halogen, cyano, substituted or unsubstituted
C1-Cs alkyl, substituted or unsubstituted C3-Cs cycloalkyl, substituted or unsubstituted C1-Cs alkoxy,
and substituted or unsubstituted Cs-Ce cycloalkoxy

Rz is H or -(CH2)mNRgRg; R4 and Rs are independently H, substituted or unsubstituted C1-Ce
alkyl, substituted or unsubstituted C1-Cs alkoxy, halogen, -(CH2)mNRgRg, and -(CH2)mCReRsR;
wherein each m is independently 0, 1, 2 or 3; Re is H or C1-C3 alkyl; each Rg and each Ry are
independently selected from H, substituted or unsubstituted C1-Cs alkyl, or Rs, Rg and attached N or
C together form an unsubstituted or substituted 3-8 membered monocyclic or fused ring containing
1, 2 or 3 heteroatoms selected from O, N, S;

W is NH, N(C:-Cs alkyl), O or S;

X,Y, Z are each independently N or -CRu0, wherein Rio is H, halogen, substituted or

unsubstituted C1-Csz alkyl, or substituted or unsubstituted C1-Cs alkoxy;
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IS a substituted or unsubstituted 5 to 7 membered aromatic ring containing 0, 1, 2 or 3

heteroatoms selected from O, N or S;

Wherein each substituted independently means substituted by substituents selected from the
group consisting of: halogen, hydroxy, amino, C:-Cs alkyl, C1-Cs alkoxy, -NH(C1-Cs alkyl),
-N(C1-Cz alkyl)(C1-Cs alkyl), and -C(=0)(C1-Cs alkyl).

2. The compound of claim 1, wherein,

R1 is one selected from the group consisting of halogen, cyano, C1-Cs alkyl, C1-Cs alkoxy,
C3-Cs cycloalkyl, C3-Cs cycloalkoxy, C1-Cs haloalkyl or C1-Ce haloalkoxy;

R2 is one selected from the group consisting of H, halgen, cyano, C1-Ce alkyl, C1-Cs alkoxy,
C3-Cs cycloalkyl, C3-Cs cycloalkoxy, C1-Cs haloalkyl or C1-Cs haloalkoxy.

3. The compound of claim 1, wherein,

|@ is phenyl, furanyl, thienyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl,
isoxazolyl, pyrazinyl, pyridazinyl, pyridyl, imidazolyl or pyrimidinyl.

4. The compound of claim 1, wherein the compound of formula I have one or more of the

following characteristics:

....

(1) Rsis H, -(CH2)sN(C1-Cs alkyl)(C1-Cs alkyl), or 0 ™1 \wherein s is 1 or 2 or 3;

(2) RsisH, C:-Csalkyl, C1-C3 haloalkyl, C1-Cs alkoxy, C1-Cs haloalkoxy, halogen,

\
N

(CHa)p,
V.
(HZC)nzﬁ

CH>)
-(CH2)mNRgRg, or KuL 2Ny
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(3) Rsis H, C1-Cs alkyl, C1-C3 haloalkyl, C1-C3 alkoxy, C1-Cs haloalkoxy, halogen,

\ b
((\:TZ)ng ¢’
% 2O NN
2%~/n
N K2£CH2>n N
-(CHwNReRs, | ;U FMor T

Wherein each m is independently 0, 1, 2 or 3;

Each Rg and each Rg are independently selected from H, substituted or unsubstituted C1-Cs
alkyl, the term substituted means substituted by substituents selected from the group consisting of:
halogen, -NH(C1-Cs alkyl), -N(C1-Cs alkyl)(C1-Cz alkyl), and -C(=0)(C1-Cs alkyl);

Each ng, each nz, and each ns are independently 0, 1, 2 or 3;

Each V is independently CH, C(C1-Cs alkyl) or N;

Each U is independently none, O, S, CR11R12 or NR13, wherein R11, R12, R13 are independently
H, C1-Csz alkyl, C3-Cs cycloalkyl, -NH(C1-Cs alkyl), -N(C1-Cs alkyl)(C1-Cs alkyl) or -C(=0)(C1-Cs
alkyl).

5. The compound of claim 4, wherein the compound of formula I have one or more of the

following characteristics:

WeNMeMien
(1) RaisH, »N< N~ \r&’\'v‘ or SN :

. - ﬁ O

DOV D& N
N
(3) RsisH,-CHs, F, | | oJ, /N , /J*o, N \N\ , N ’\\l , \H ,
e p N ‘
Hr WH
?Nt N/\ (Nj \NLJ
|, | , I oor
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6. The compound of claim 1, wherein the compound of formula 1 is:
(E)-N-((3-((5-chloro-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-4-methoxyphenyl)-4-
(dimethylamino)-2-butenamide;
(E)-N-((3-((5-chloro-4-((quinoline-6-yl)amino))pyrimidine-2-yl)amino)-4-methoxyphenyl)-4-(
dimethylamino)-2-butenamide;
(E)-N-((3-((5-chloro-4-((quinoline-3-yl)amino))pyrimidine-2-yl)amino)-4-methoxyphenyl)-4-(
dimethylamino)-2-butenamide;
(E)-N-((3-((5-chloro-4-((indole-5-yl)amino))pyrimidine-2-yl)amino)-4-methoxyphenyl)-4-(dim
ethylamino)-2-butenamide;
(E)-N-((3-((5-chloro-4-(N-methyl-(naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-4-methoxy
phenyl)-4-(dimethylamino)-2-butenamide;
(E)-N-((3-((5-chloro-4-((naphthalen-2-yl)oxy))pyrimidine-2-yl)amino)-4-methoxyphenyl)-4-(di
methylamino)-2-butenamide;
(E)-N-((3-((5-chloro-4-((naphthalen-2-yl)thioro))pyrimidine-2-yl)amino)-4-methoxyphenyl)-4-
(dimethylamino)-2-butenamide;
(E)-N-((3-((5-bromo-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-4-methoxyphenyl)-4-
(dimethylamino)-2-butenamide;
(E)-N-((3-((5-fluoro-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-4-methoxyphenyl)-4-
(dimethylamino)-2-butenamide;
(E)-N-((3-((5-methyl-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-4-methoxyphenyl)-4

-(dimethylamino)-2-butenamide;
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(E)-N-((3-((5-methoxy-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-4-methoxyphenyl)-
4-(dimethylamino)-2-butenamide;
(E)-N-((3-((5-cyano-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-4-methoxyphenyl)-4-
(dimethylamino)-2-butenamide;
(E)-N-((3-((5-trifluoromethyl-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-4-methoxyp
henyl)-4-(dimethylamino)-2-butenamide;
(E)-N-((3-((5-isopropyl-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-4-methoxyphenyl)
-4-(dimethylamino)-2-butenamide;
(E)-N-((3-((5-chloro-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)phenyl)-4-(dimethyla
mino)-2-butenamide;
(E)-N-((3-((5-chloro-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-4-methylphenyl)-4-(d
imethylamino)-2-butenamide;
(E)-N-((3-((5-chloro-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-4-fluorophenyl)-4-(di
methylamino)-2-butenamide;
(E)-N-((3-((5-chloro-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-4-ethoxyphenyl)-4-(d
imethylamino)-2-butenamide;
(E)-N-((3-((5-chloro-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-4-isopropoxyphenyl)
-4-(dimethylamino)-2-butenamide;
(E)-N-((3-((5-chloro-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-5-methylphenyl)-4-(d
imethylamino)-2-butenamide;
(E)-N-((5-((5-chloro-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-2-methylphenyl)-4-(d

imethylamino)-2-butenamide;
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(E)-N-((5-((5-chloro-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-2-fluoro-4-methoxyp
henyl)-4-(dimethylamino)-2-butenamide;
(E)-N-((3-((5-bromo-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)phenyl)-4-(dimethyla
mino)-2-butenamide;
(E)-N-((3-((5-bromo-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-4-methylphenyl)-4-(
dimethylamino)-2-butenamide;
(E)-N-((3-((5-bromo-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-4-fluorophenyl)-4-(di
methylamino)-2-butenamide;
(E)-N-((3-((5-bromo-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-4-ethoxyphenyl)-4-(d
imethylamino)-2-butenamide;
(E)-N-((3-((5-bromo-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-4-isopropoxyphenyl)
-4-(dimethylamino)-2-butenamide;
(E)-N-((3-((5-bromo-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-5-methylphenyl)-4-(
dimethylamino)-2-butenamide;
(E)-N-((5-((5-bromo-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-2-methylphenyl)-4-(
dimethylamino)-2-butenamide;
(E)-N-((5-((5-bromo-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-2-fluoro-4-methoxyp
henyl)-4-(dimethylamino)-2-butenamide;
N-((3-((5-chloro-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-4-methoxyphenyl)acryla
mide;
(E)-N-((3-((5-chloro-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-4-methoxyphenyl)-4-

(piperidine-1-yl)-2-butenamide;
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(E)-N-((3-((5-chloro-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-4-methoxyphenyl)-4-
(morpholine-1-yl)-2-butenamide;
(E)-N-((3-((5-chloro-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-4-methoxyphenyl)-4-
(4-acetylpiperazine-1-yl)-2-butenamide;
N-((3-((5-chloro-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-5- morpholine
methylphenyl)acrylamide;
N-((3-((5-chloro-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-5-(dimethylaminomethyl
)phenyl)acrylamide;
N-((3-((5-chloro-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-5-((N-methyl-N-dimethyl
aminoethyl)methylamine)phenyl)acrylamide;
N-((3-((5-chloro-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-5-((4-methylpiperazine-1
-yl)methyl)phenyl)acrylamide;
N-((3-((5-chloro-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-5-((4-methylhomopipera
zine-1-yl)methyl)phenyl)acrylamide;
N-((5-((5-chloro-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-2-((N-methyl-N-dimethyl
aminoethyl)amino)-4-methoxyphenyl)acrylamide;
N-((5-((5-chloro-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-2-(4-acetylpiperazine)-4-
methoxyphenyl)acrylamide;
N-((5-((5-chloro-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-2-(4-methylpiperazine)-4
-methoxyphenyl)acrylamide;
N-((5-((5-chloro-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-2-morpholinyl-4-methox

yphenyl)acrylamide;
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N-((5-((5-chloro-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-2-(4-methylhomopiperazi
nyl)-4-methoxyphenyl)acrylamide;

N-((5-((5-chloro-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-2-(4-dimethylaminopiper
idine)-4-methoxyphenyl)acrylamide;

N-((5-((5-chloro-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-2-(3-dimethylaminopyrro
lidine-1-yl)-4-methoxyphenyl)acrylamide;

N-((5-((5-chloro-4-((naphthalen-2-yl)amino))pyrimidine-2-yl)amino)-2-(3- dimethylamino
azetidine-1-yl)-4-methoxyphenyl)acrylamide; or

N-((5-((5-chloro-4-(naphthalen-2-ylamino)pyrimidine-2-yl)amino)-4-methoxy-2-(methyl(2-met
hylamino)ethyl)amino)phenyl)acrylamide.

7. A preparation method of the compound of any of claims 1 to 6, wherein a compound of
formula 111 or a salt thereof is used to react with a compound of formula A or a salt thereof, or with

a compound of formula B or a salt thereof so as to obtain a compound of formula I,

HN)\N/ W/K\Z HN)\N/ w27

R, Ry~ o
\
Ry NH, - RSN N)J\/\R
5 an ° 0]
(o) (@]
=
HO)J\/\RG‘ R7 R3
A) (B)

Wherein R1, Rz, R3, Rs, Rs, W, X, Y and Z and @) are defined as in claims 1 to 6;
Rz is halogen, -OCOR14 or OR14, R14 is C1-Ce alkyl, C1-Cs haloalkyl, Ce-C1o aryl or Cs-Cyo aryl

C1-Cs alkyl.
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8. The method of claim 7, wherein the R4 is selected from the group consisting of, C:-Cs
alkyl, C1-Cz haloalkyl, phenyl or phenyl C:-C3 alkyl.

9. A pharmaceutical composition comprising a compound of formula | of claim 1, or a
pharmaceutically acceptable salt or stereoisomer thereof; and pharmaceutically acceptable carriers.
10. A use of a compound of formula | of claim 1, or a pharmaceutically acceptable salt or
stereoisomer thereof, or or a pharmaceutical composition of claim 9, wherein used in thepreparation

of medicine for treatment of tumor.11. A use of a compound of formula I of claim 1, or a
pharmaceutically acceptable salt or stereoisomer thereof, or a pharmaceutical composition of claim
9, wherein used in the preparation of EGFR protease inhibitor medicine, or in the

preparation of IGF1R protease inhibitor medicine.

12. The use of claim 10, wherein the tumor is selected from: non-small cell lung cancer, small
cell lung cancer, lung adenocarcinoma, lung squamous cell carcinoma, pancreatic cancer, breast
cancer, prostate cancer, liver cancer, skin cancer, epithelial cell carcinoma, gastrointestinal stromal
tumor, leukemia, histiocytic lymphoma, nasopharyngeal carcinoma, head and neck cancer, colon
cancer, rectal cancer, glioma.

13. A compound of formula Il or a salt thereof:

N Ry X
HN)I\QiWJ\\Z]/é)>

Ry

R4 NH,

Rs (1

wherein R1, Rz, R4, Rs, @) , W, X, Y and Z are defined as claims 1 to 5, with the proviso that

the compound of formula I11 does not include the following structure:
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