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5       The present invention relates to novel
thieno[3,2-d]pyrirnidine derivatives having inhibitory activity on
protein lcinases and a pharmaceutical composition for preventing or
treating abnormal cell growth diseases. 10 BACKGROUND OF THE
INVENTION       Protein kinases, a catalyst enzyme for
phosphorylation of hydroxyl groups in tyrosine, serine and threonine
moieties of protein, play an important role in a growth factor signal
transduction inducing growth, differentiation and proliferation on
cells. 15 In order to maintain homeostasis in body, a signal
transduction system in body should keep a balance between on and off.
However, a mutation or an overexpression of particular protein
ldnases collapses the signal transduction system in a normal cell,
e.g., by a continuous signal transduction in body, to induce various
diseases such as cancer, inflammation, metabolic disease, and brain
disease. Human protein kinases are estimated 20 to exist in 518
species, about 1.7% of human whole genes (Manning et al., Science,
2002, 298, 1912), and largely divided into tyrosine protein lcinases
(at least 90 species) and serine/threonine protein kinases. Tyrosine
protein ldnases may be divided into receptor tyrosine ldnases which
are classified into 20 subtypes of 58 species and
cytoplasm/nonreceptors which are classified into 10 subtypes of 32
species. Receptor tyrosine lcinases 25 have domains on the cell
surface for reception of growth factors, and active sites in the
cytoplasm for phosphorylation of tyrosine moieties. When a growth
factor binds to the growth factors receptor site on the cell surface
of the receptor tyrosine lcinase, the receptor tyrosine ldnase forms
a polymer and the tyrosine moieties of cytoplasm are
autophosphorylated. Then, the signal transduction progresses inside
nuclear by sequential 30 phosphorylation of subfamily proteins, and
finally, transcription factors inducing cancer are overexpressed. A
chromosome translocation between Bcr (breakpoint cluster region)
genes located in chromosome 22 and Abl (V-abl Abelson murine leukemia
viral oncogene homolog) genes located in chromosome 9 by chromosomal
instability, generates oncogenes of Bcr- 35 Abl genes. The Bcr-Abl
chromosome translocation is called Philadelphia chromosome  WO
2011/093684PCT/ICR2011/000664 (Nowell and Hungerford, J. Natl. Cancer
Inst., 1960;25:85). In the Bcr-Abl gene, the Bcr part has
oligomerization domains and the Abl part has tyrosine lcinase
domains. The size of the Bcr-Abl gene is determined by the cut
position of the Bcr gene, and 3 subtypes (190, 210, 230 IcDa) of
Bcr-Abl genes have been reported. The Bcr-Abl gene is a leukemia- 5
inducing factor, particularly p210-Bcr-Abl is a direct tumor factor
inducing chronic myeloid leukemia (CML). The correlation between
p210-Bcr-Abl and the CML induction is very high (>98%). Novartis
developed Gleevec (imatinib mesylate) which can selectively inhibit
Bcr-Abl, i.e., by inhibiting tyrosine kinases of Abl, and released in
2002. Gleevec, the first targeted antitumor agent, is being widely
used as an initial 10 standard therapy for treating CML due to its
characteristic property and excellent stability. However,
inactivation of Gleevec by the acquired resistance became a problem.
The most important factor among various factors inducing the acquired
resistance is point-mutation generated in the Abl kinase domains.
There were attempts to overcome the acquired Gleevec-resistance by



Tie2, a kind of receptor tyrosine Icinase, is deeply concerned with
angiogenesis and 15 vasculature. The domain structure of Tie2 is
conserved in all vertebrates very well (Lyons et al., Isolation of
the zebrafish homologues for the tie-1 and tie-2 endothelium-specific
receptor tyrosine kinases., Dev Dyn., 1998; 212:133-140). Tie2
ligands are angiopoietins (Ang). Ang2 does not induce Tie2
autophosphorylation and disturbs Tie2 activation induced by Angl. In
endothelial cells, Tie2 activation by Ang2 induces PI3K- 20 Akt
activation (Jones et al., Identification of Tek/Tie2 binding
partners. Binding to a multifunctional docking site mediates cell
survival and migration., I Biol Chem., 1999; 274:3089630905). In
mitogen-activated protein lcinases (MAPK) signal transduction path as
main signal transduction system of Tie2, adapter protein GRB2 and
protein tyrosine phosphatase SHP2 play an important role in
dimerization process by autophosphorylation 25 of Tie2 receptor
tyrosine lcinases. Ang/Tie2 and vascular endothelial growth factors
(VEGF) signal transduction path perform an important function in
angiogenesis of cancer cells. Tie2 is manifested in vascular
endothelial, particularly in the infiltration area of cancer cells.
Tie2 overexpressions are found in breast cancer (Peters et al.,
Expression of Tie2/Tek in breast tumour vasculature provides a new
marker for evaluation of tumour 30 angiogenesis. Br J Cancer, 1998;
77:5156) and also in uterine cancer, liver cancer, and brain cancer.
RET (rearranged during transfection), a kind of receptor tyrosine
Idnases is expressed mostly in nerve cells and endocrine system.
N-terminal intermolecular domains of RET consist of 4 N-cadherin-like
repeats, calcium-binding sites, 9 N- 35 glycosylation sites, and
cysteine-rich regions (Aiaksinen et al., Nat. Rev. Neurosci.,  WO
2011/093684PCT/ICR2011/000664 2002;3:383). The cytoplasm area of RET
has at least 12 tyrosine autophosphorylation sites (Liu, J., Biol.
Chem., 1996;271:5309). For example, RET9 variants have 16
autophosphorylation sites in the kinase domain. When a GFL/GFR-alpha
complex binds to the intermolecular domain of RET, RET is
autophosphorylated and activated (Aiaksinen 5 et al., Nat. Rev.
Neurosci., 2002;3:383). GFL, GNDF (glial-derived neurotropic
factor)-family ligands, consists of GNDF, artemin, neurturin, and
persephin. GFR-alpha having 4 subtypes of GFR-alphal -4 is known as
glycosylphosphatidylinositol-anchored co-receptor. RET plays an
important role in parasympathetic, enteric nervous systems, and
kidney generation of mouse (Pachnis et al., Development, 1993;
119:1005). RET 10 defimctionalization by germline mutation induce
Hirschsprung's disease which is identified as a congenitial
aganglionosis of distal intestines (Maine et al., Trends Genet.,
2001;17:580). However, mutations promoting the function of RET induce
MEN2A (multiple endocrine neoplasia type 2A), MEN2B, and familial
medullary thyroid carcinoma (FMTC). In particular, RET is proved to
be a promising molecular target for 15 development of a medicine of
thyroid cancer (Cote and Gagel, N. Engl. J. Med., 2003;349:1566).
SUMMARY OF THE INVENTION 20Accordingly, it is an object of the
present invention to provide novel thieno[3,2- d]pyrimidine
derivatives having inhibitory activity on protein kinases.      It is
another object of the present invention to provide a pharmaceutical
composition for preventing or treating abnormal cell growth diseases.
In accordance with an aspect of the present invention, there is
provided a 25 thieno[3,2-d]pyrimidine derivative of formula (I), or a



In accordance with another aspect of the present invention, there is
provided a pharmaceutical composition for preventing or treating
abnormal cell growth diseases resulted from overexpression of a
protein Icinase, comprising the compound of formula (I), 15 or a
pharmaceutically acceptable salt, hydrate or solvate.thereof.
The inventive thienoL3,2-d]pyrimidine derivatives, or a
pharmaceutically acceptable salt, hydrate or solvate thereof has an
excellent inhibitory activity on protein kinases, and a
pharmaceutical composition comprising the same is effective in
preventing or treating abnormal cell growth diseases. 20 DETAILED
DESCRIPTION OF THE INVENTION Hereinafter, the present invention is
described in detail. 25In the inventive compound of formula (I), E
preferably is phenyl, pyridinyl, quinolinyl, isoquinolinyl, indolyl,
isoxazlyl, or pyrazolyl, which is unsubstituted or substituted by 1
to 3 substituents selected from the group consisting of halogen,
-NO2, -CN, -NH2, -OH, -CF3, C isllcyl, C3.8cycloalkyl,
-(CH2)n-Ct4alkylamino, -(CH2)0rdiCI6alkylamino, -(CH2)nCt_8alkoxy,
-(CH2)-OS(=0)2-C1_8alkyl, -(CH2)8-C3.14arYI, -(CH2)-C2- 30
uheteroaryl and -(CH2)0-C2_13heterocycloalkyl, wherein n is an
integer number of 0 to 3. More preferably, the aryl is phenyl;
heteroaryl is pyrrolyl or imidazolyl; and heterocycloalkyl is
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, or diazepanyl,
wherein said aryl, heteroaryl and heterocycloalkyl are each
independently unsubstituted or substituted by Cl_8alicyl, halogen,
diCi_8alkylamino or C1.8alkoxy. 35In the inventive compound of
formula (I), Z is preferably H, methyl, ethyl, 2-  WO
2011/093684PCT/KR2011/000664
hydroxyethyl,2-morpholinoethyl,isopropyl,cyclopropyl,cyclopentyl,
cyclopropylcarbonyl, benzoyl, phenyl, 4-methoxyphenyl,
4-(4-methylpiperidine-1- yflphenyl, 4-(4-ethylpiperazin-1-yl)phenyl,
pyridine-4-yl, pyridine-2-yl, 5-methylpyridine2-yl, or
6-methylpyridine-3-yl. 5      Preferable compound according to the
present invention is a thieno[3,2- d]pyritnidine derivative selected
from the group consisting of: 1)
(E)-3-(2-(4-aminothieno[3,2-d]pyrimidine-7-ypviny1)-4-methyl-N-(3-
(trifluoromethyl)phenyl)benzamide; 102)
(E)-3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yDviny1)-N-(4-((4-ethylpip
erazine-1- yHmethyl)-3-(trifluoromethyl)pheny1)-4-methylbenzamide; 3)
(E)-3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yOviny1)-N-(3-(4-ethylpipe
razine-1-y1)- 5-(trifluoromethyl)pheny1)-4-methylbenzamide;       4)
(E)-N-(3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yDviny1)-4-methylpheny1
)-3-(4- 15methyl-1H-imidazole-1-y1)-5-(trifluoromethyObenzamide; 5)
(E)-N-(3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yl)viny1)-4-methylpheny
1)-4-(1- methylpiperidine-4-yloxy)-3-(trifluoromethypbenzamide; 6)
(E)-N-(3-(2-(4-aminothieno[3,2-d]pyrimidine-7-y1)viny1)-4-methylpheny
1)-3- (trifluoromethypbenzamide; 207)
(E)-N-(3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yl)viny1)-4-methylpheny
1)-4-((4- ethylpiperazin-1-yOmethyl)-3-(trifluoromethyDbenzamide; 8)
4-amino-N-(2-methy1-5-(3-(trifluoromethyl)phenylcarbamoyl)phenyl)thie
no[3,2- d]pyrimidine-7-carboxamide;        9)
4-amino-N-(5-(3-methoxyphenylcarbamoy1)-2-methylphenyHthieno[3,2-
25d]primidine-7-carboxamide; 10)
4-amino-N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-y1)-5-
(trifluoromethyl)phenylcarbamoyl)phenyHthieno[3,2-djpyrimidine-7-carb
oxamide;   11) 4-amino-N-(5-(4((4-ethylpiperazin-1 -yHmethyl)-3-



15)
N-(2-methy1-5-(3-(trifluoromethyl)phenylcarbamoyl)pheny1)-4-(6-methyl
pyridine3-ylamino)thieno[3,2-d]pyrirnidine-7-carboxamide; 16)
4-(4-(4-ethylpiperazin-1-yl)phenylamino)-N-(2-methyl-5-(3-
5(trifluoromethyl)phenylcarbamoyl)phenypthieno[3,2-d]pyrimidine-7-car
boxamide; 17) 4-(isopropylarnino)-N-(2-methyl-5-(3-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-car
bozamide; 18)
N-(2-methy1-5-(3-(trifluoromethyl)phenylcarbamoyflpheny1)-4-
(methylamino)thieno[3,2-d]pyrimidine-7-carboxamide; 1019)
4-(2-hydroxyethylamino)-N-(2-methy1-5-(3-
(trifluoromethyl)phenylcarbamoyl)phenypthieno[3,2-d]pyrimidine-7-carb
oxamide; 20)
N-(2-methy1-5-(3-(trifluoromethyl)phenylcarbamoyl)pheny1)-4-(2-
morpholinoethylarnino)thieno[3,2-d]pyrimidine-7-carbozamide; 21)
4-(cyclopropylamino)-N-(2-methy1-5-(3-
15(trifluoromethyl)phenylcarbamoyDphenyHthieno[3,2-d]pyrimidine-7-car
boxamide; 22)
4-(cyclopropylamino)-N-(2-methyl-5-(3-(2-methyl-IH-imidazole-1-y1)-5-
(trifluoromethyDphenylcarbamoyDphenyl)thieno[3,2-dbyrimidine-7-carbox
amide; 23)
4-(3-(4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamido)-4-
methylbenzamido)-2-(trifluoromethyl)benzyl acetate; 2024)
4-(cyclopropylamino)-N-(5-(4-(hydrozymethyl)-3-
(trifluoromethyl)phenylcarbamoy1)-2-methylphenyHthieno[3,2-d]pyrimidi
ne-7- carboxamide; 25)
4-(3-(4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamido)-4-
methylbenzamido)-2-(trifluoromethypbenzyl methanesulfonate; 2526)
4-(cyclopropylamino)-N-(2-methyl-5-(4((4-methy1-1H-imidazole-1-yOmeth
yl)-3-
(trifluoromethyl)phenylearbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-car
boxamide; 27)
4-(cyclopropylamino)-N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-y1)-5-
(trifluoromethyl)phenylcarbarnoyDphenyHthieno[3,2-d]pyrimidine-7-carb
oxamide;        28)
N-(5-(3-bromo-5-(trifluoromethylcarbamoyl)pheny1)-2-methylpheny1)-4-
30(cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamide; 29)
4-(cyclopropylamino)-N-(2-methy1-5-(6-morpholinopyridine-3-
ylcarbamoyflphenyl)thieno[3,2-d]pyrimidine-7-carboxamide; 30)
4-(cyclopropylamino)-N-(5-(6-(4-ethylpiperazine-1-yppyridine-3-ylcarb
amoy1)-2- methylphenyHthieno[3,2-d]pyrimidine-7-carboxamide; 3531)
4-(cyclopropylamino)-N-(5-(3-(2,4-dimethy1-1H-imidazole-1-y1)-5-  WO
2011/093684PCT/KR2011/000664
(trifluoromethyl)phenylcarbamoy1)-2-methylphenyl)thieno[3,2-d]pyrimid
ine-7- carboxamide; 32)
4-(cyclopropylarruno)-N-(2-methyl-5-(444-methyl-1,4-diazepanThyl)meth
yl)-3-
(trifluoromethypphenylcarbamoyDphenyl)thieno[3,2-d]pyrimidine-7-carbo
xamide; 533)
(S)-4-(cyclopropylamino)-N-(5-(4-03-(dimethylamino)pyrrolidine-1-yeme
thyl)-3-
(trifluoromethypphenylcarbamoy1)-2-methylphenyl)thieno[3,2-d]pyrimidi
ne-7- carboxamide;   34)
4-(cyclopropylamino)-N-(5-(3-(4-hydroxymethyl)-1H-imidazole-1-y1)-5-
(trifluoromethyl)phenylcarbamoy1)-2-methylphenyl)thieno[3,2-d]pyrimid



38) 4-(cyclopropylamino)-N-(5-(4-((4-ethylpiperazine-1-yOmethyl)-3-
(trifluoromethyl)phenylcarbamoy1)-2-methylphenyl)thieno[3,2-d]pyrimid
ine-7- carboxamide; 2039)
4-amino-N-(2-methy1-5-(3-(trifluoromethyl)benzamido)phenyl)thieno[3,2
- dbyrimidine-7-carboxamide; 40)
4-(cyclopropylamino)-N-(2-methy1-5-(4-morpholino-3-
(trifluoromethyl)benzamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxami
de; 41)
4-(cyclopropylamino)-N-(5-(3-(3-(dimethylamino)propylamino)-5-
25(trifluoromethypbenzamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-7
- carboxamide; 42)
4-amino-N-(5-benzamido-2-methylphenyl)thieno[3,2-d]pyritnidine-7-carb
oxamide; 43)
4-amino-N-(5-(3,5-dimethoxybenzamido)-2-methylphenyptlileno[3,2-d]pyr
imidine7-carboxamide; 3044)
N-(5-benzamido-2-methylpheny1)-4-(5-methylpyridin-2-ylamino)thieno[3,
2- dbyrimidine-7-carboxamide; 45)
N-(513-(1H-pyrrol-1-y1)-5-(trifluoromethyl)benzamido)-2-methylphenyl)
-4- aminothieno[3,2-d]pyrimidine-7-carboxamide; 46)
4-amino-N-(5-(3-(dimethylamino)-5-(trifluoromethyl)benzamido)-2-
35methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide;  WO
2011/093684PCT/KR2011/000664 47)
N-(5-(3-(1H-imidazol-1-y1)-5-(trifluoromethypbenzarnido)-2-methylphen
y1)-4- atninothieno[3,2-d]pyrimidine-7-carboxamide; 48)
4-amino-N-(5-(3-fluoro-5-(trifluoromethyl)benzamido)-2-methylphenyl)t
hieno[3,2- d]pyrimidine-7-carboxatnide; 549)
4-amino-N-(5-(4((4-ethylpiperazine-1-yl)methyl)-3-(trifluoromethyl)be
nzamido)-2- methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide; 50)
1-(4-(3-(4-aninothieno[3,2-d]pyrimidine-7-carboxyamido)-4-
methylphenylcarbamoy1)-2-(trifluoromethyl)benzyl)piperidine-4-y1
acetate;        51)
N-(2-methy1-5-(3-(trifluoromethyDbenzarnido)pheny0-4-(phenylamino)thi
eno[3,2- 10d]pyrimidine-7-carboxamide; 52)
N-(2-methy1-5-(3-(trifluoromethyl)benzamido)pheny1)-4-(pyridine-4-
ylamino)thieno[3,2-d]pyrimidine-7-carboxamide; 53)
N-(2-methy1-5-(3-(trilluoromethypbenzamido)pheny1)-4-(pyridine-2-
ylamino)thieno[3,2-dbyrimidine-7-carboxamide; 1554)
4-amino-N-(5-(isoquinoline-1-carboxyamido)-2-methylphenyl)thieno[3,2-
d]pyrimidine-7-carboxamide; 55)
4-amino-N-(5-(isoquinoline-3-carboxyamido)-2-methylphenypthieno[3,2-
d]pyrimidine-7-carboxamide; 56)
4-amino-N-(5-(4-methoxyquinoline-2-carboxyamido)-2-methylphenyl)thien
o[3,2- 20d]pyrimidine-7-carboxamide; 57)
N-(5-(1H-indole-2-carboxyarnido)-2-methylpheny1)-4-aminothieno[3,2-
d]pyrimidine-7-carboxamide; 58)
4-amino-N-(2-methy1-5-(picolinamido)phenyl)thieno[3,2-d]pyrimidine-7-
carboxamide; 2559)
4-amino-N-(2-methyl-5-(nicotinamido)phenyl)thieno[3,2-d]pyrimidine-7-
carboxamide; 



60)
4-amino-N-(5-(isonicotinamido)-2-methylphenyl)thieno[3,2-d]pyrimidine
-7- carboxarnide; 61)
4-amino-N-(2-methyl-5-(3-(2-methy1-1H-imidazole-1-y1)-5-
30(hifluoromethyl)benzamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxam
ide; 62)
4-amino-N-(5-(3-fluorophenylamido)-2-methylphenypthieno[3,2-d]pyrimid
ine-7- carboxamide;   63)
4-amino-N-(2-methy1-5-(2-(trifluoromethyl)benzamido)phenyl)thieno[3,2
- d]pyrimidine-7-carboxamide; 3564)
(R)-4-amino-N-(5-(3-(3-(dimethylamino)pyrrolidine-1-y1)-5-  WO
2011/093684PCT/ICR2011/000664
(trifluoromethyl)benzamido)-2-methylphenynthieno[3,2-d]pyrimidine-7-
carboxamide; 65)
4-amino-N-(5-(3-methoxybenzamido)-2-methylphenypthieno[3,2-d]pyrimidi
ne-7- carboxamide; 566)
4-amino-N-(2-methy1-5-(4-(trifluoromethyl)benzamido)phenyl)thieno[3,2
- d]pyrimidine-7-carboxamide; 67)
N-(3-(4-aminothieno[3,2-d]pyrimidine-7-earboxyarnido)-4-methylpheny1)
-5- cyclopropylisoxazol-3-carboxamide;        68)
4-amino-N-(5-(1-(4-fluorobenzy1)-3-methyl-lH-pyrazole-5-earboxyamido)
-2- 10methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide; 69)
N-(2-methy1-5-(3-(trifluoromethypbenzamido)pheny1)-4-(methylarnino)th
ieno[3,2- cflpyrimidine-7-carboxamide; 70)
4-(cycloamino)-N-(2-methy1-5-(3-(trifluoromethyl)benzamido)phenyflthi
eno[3,2- d]pyrimidine-7-carboxamide; 1571)
4-(cyclopentylamino)-N-(2-methy1-5-(3-
(trifluoromethypbenzamido)phenypthieno[3,2-d]pyrimidine-7-carboxamide
; 72)
N-(2-methy1-5-(3-(trifluoromethyl)benzarnido)pheny1)-4-(6-methylpyrid
ine-3- ylamino)thieno[3,2-d]pyrimidine-7-carboxamide; 73)
4-(4-(4-ethylpiperazine-1-yl)phenylamino)-N-(2-methyl-5-(3-
20(trifluoromethypbenzamido)phenyflthieno[3,2-d]pyrimidine-7-carboxam
ide; 74)
4-(cyclopropylamino)-N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-y1)-5-
(trifluoromethypbenzamido)phenypthieno[3,2-d]pyrimidine-7-carboxamide
; 75)
4-(cyclopropylamino)-N-(2-methyl-5-(4-(4-methylpiperazin-1-y1)-3-
(trifluoromethyl)benzamido)phenyflthieno[3,2-d]pyrimidine-7-earboxami
de; 2576)
(S)-4-(cyclopropylamino)-N-(5-(4((3-(dimethylamino)pyrrolidin-1-yl)me
thyl)-3-
(trifluoromethypbenzoamido)-2-methylphenyl)thieno[3,2-cflpyrimidine-7
- carboxamide; 77)
4-(cyclopropylamino)-N-(2-methyl-5-(4-((4-methyl-1H-imidazole-1-yOmet
hyl)-3-
(trifluoromethyl)benzoamido)phenypthieno[3,2-d]pyrimidine-7-earboxami
de; 3078) N-(2-methy1-5-(3-(4-methyl-1H-imidazole-1-y1)-5-
(trifluoromethyl)benzoamido)pheny1)-4-(methylamino)thieno[3,2-d]pyrim
idine-7- carboxamide;  79)
4-(ethylamino)-N-(2-methy1-5-(3-(4-methy1-1H-imidazole-1-y1)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-earboxam
ide; 3580)
4-(cyclopentylamino)-N-(2-methyl-5-(3-(4-methyl-IH-imidazole-1-y1)-5-
(trifluoromethypbenzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxami



(trifluoromethypbenzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxami
de; 83)
4-(cyclopropylamino)-N-(2-methyl-5-(3-(2-methyl-1H-imidazole-1-y1)-5-
(trifluoromethypbenzoamido)phenypthieno[3,2-dipyrimidine-7-carboxamid
e; 84)
(R)-4-(cyclopropylamino)-N-(5-(3-(3-(dimethylamino)pyrrolidine-1-y1)-
5-
(trifluoromethypbenzoamido)-2-methylphenypthieno[3,2-d]pyrimidine-7-
carboxamide; 85)
4-(cyclopropylamino)-N-(2-methyl-5-(3-(4-methylpiperazin- 1 -y1)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxam
ide; 86) 4-(cyclopropylarnino)-N-(2-methy1-5-(3-(morpholino-5-
15(trifluoromethyl)benzoamido)phenyHthieno[3,2-d]pyrimidine-7-carboxa
mide; 87)
4-(cyclopropylamino)-N-(2-methyl-5-(4-((4-methyl-1,4-diazepan-1-y1)me
thyl)-3-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxam
ide;   88)
4-(cyclopropylamino)-N-(5-(4-(2,4-dimethy1-1H-imidazole-1-y1)-3-
(trifluoromethyl)benzoamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-7
- 20carboxamide; 89)
4-(cyclopropylamino)-N-(2-fluoro-5-(3-(4-methyl-1,4-diazepane-1-y1)-5
-
(trifluoromethypbenzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxami
de;   90)
4-(cyclopropylamino)-N-(5-(3-(2,4-dimethyl-1H-imidazole-l-y1)-5-
(trifluoromethyObenzoamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-
25carboxamide; 91)
N-(5-(3-(1H-imidazole-1-y1)-5-(trifluoromethypbenzoamido)-2-methylphe
nyl)-4- (cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamide; 92)
(S)-4-(cyclopropylamino)-N-(5-(3-(3-(dimethylamino)pyrrolidin- 1
-y1)-5-
(trifluoromethyl)benzoamido)-2-methylphenyHthieno[3,2-d]pyrimidine-7-
carboxamide; 93)
4-(cyclopropylamino)-N-(2-methyl-5-(3-(4-methyl-1,4-diazepan-
1-y1)-5-
OrifluoromethyDbenzoamido)phenypthieno[3,2-d]pyrimidine-7-carboxamide
; 94) (R)-4-(cyclopropylamino)-N-(5-(4-(3-(dimethylamino)pyrrolidine-
1-y1)-3-
(trifluoromethyl)benzoamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-7
- carboxamide;  WO 2011/093684PCT/KR201 /000664 95)
(S)-4-(cyclopropylamino)-N-(5-(4-(3-(dimethylamino)pyrrolidine-1-y1)-
3-
(trifluoromethyl)benzoamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-7
- carboxamide; 96) N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-y1)-5-
5(trifluoromethypbenzoanildo)pheny1)-4-(1-methylpiperidine-4-ylamino)
thieno[3,2- d]pyrimidine-7-carboxamide; 97)
4-(cyclopropylamino)-N-(5-(4-(diethylarnino)-3-(trifluoromethypberaoa
mido)-2- methylphenyflthieno[3,2-d]pyrimidine-7-carboxamide;
98) 4-(cyclopropylarnino)-N-(2-methyl-5-(4-( I
-methylpiperidine-4-ylamino)-3-
10(trifluoromethyl)benzoamido)phenyl)flUeno[3,2-d]pyrimidine-7-carbox
amide; 99) N-(2-chloro-5-(3-(4-methyl1H-imidazole-1-y1)-5-
(trifluoromethyl)benzoamido)pheny1)-4-(eyclopropylamino)thieno[3,2-
d]pyrimidine-7-carboxamide; 100)



(trifluoromethypbenzoamido)-2-fluorophenyl)thieno[3,2-d]pyrimidine-7-
35carboxamide;  WO 20111093684PCT/ICR2011/000664 108)
4-(cyclopropylamino)-N-(5-(3-(2,4-dimethy1-1H-imidazole-1-y1)-5-
(trifluoromethyl)benzoamido)-2-fluorophenyl)thieno[3,2-d]pyrimidine-7
- carboxamide; 109)
4-(cyclopropylamino)-N-(2-methyl-5-(3-(piperidine-1-y1)-5-
5(trifluoromethypbenzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxam
ide; 110) 4-(cyclopropylamino)-N-(5-(3-(4-ethylpiperazin-1-y1)-5-
(trifluoromethyl)benzoamido)-2-methylphenypthieno[3,2-d]pyrimidine-7-
carboxamide;        111)
4-(cyclopropylamino)-N-(2-methyl-5-(4-(1-methylpiperidine-4-yloxy)-3-
10(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carbox
amide; 112)
4-(cyclopropylatnino)-N-(2-methy1-543-(pyrrolidine-1-y1)-5-
(trifluoromethyObenzoamido)phenyl)thieno[3,2-cl]pyrimidine-7-carbozam
ide; 113)
(R)-4-(cyclopropylamino)-N-(2-methy1-5-(3-(2-methylpyrrolidine-1-y1)-
5-
0-fifluoromethypbenzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxami
de; 15114)
4-(cyclopropylamino)-N-(5-(3-(diethylamino)-5-(trifluoromethyl)benzoa
mido)-2- methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide; 115)
4-(cyclopropylamino)-N-(5-(3-(ethylamino)-5-(trifluoromethyl)benzoami
do)-2- methylphenyHthieno[3,2-dipyrimidine-7-carboxamide;        116)
4-(cyclopropylamino)-N-(2-methyl-5-(3-(1 -methylpiperidine-4
ylamino)-5-
20(trifluoromethyl)benzoamido)phenypthieno[3,2-d]pyrimidine-7-carboxa
mide; 117)
4-(cyclopropylamino)-N-(3-(3-(4-methyl-1H-imidazole-1-y1)-5-
(trifluoromethyl)benzoamido)phenypthieno[3,2-d]pyrimidine-7-carboxami
de; 118)
4-(cyclopropylamino)-N-(2-methozy-5-(3-(4-methyl-1H-imidazole-1-y0-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxam
ide; 25119)
4-(cyclopropylcarboxyamido)-N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1
-y1)-5- '
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxam
ide; 120)
4-benzoamido-N-(2-methy1-5-(3-(4-methyl-1H-imidazole-1-y1)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxam
ide;        121)
4-(cyclopropylamino)-N-(2-fluoro-5-(3-(4-methyl-1H-imidazole-1-y1)-5-
30(trifluoromethypbenzoamido)phenypthieno[3,2-d]pyrimidine-7-carboxam
ide; 122)
4-amino-N-(5-(3-(4-chloro-3-(trifluoromethyl)phenyOureido)-2-
methylphenypthieno[3,2-d]pyrimidine-7-carboxamide;   123)
4-(cyclopropylamino)-N-(2-methyl-5-(3-(3-(4-methyl-1H-imidazole-1-y1)
-5-
(trifluoromethypphenyOureido)phenypthieno[3,2-d]pyrimidine-7-carbozam
ide; 35124)
344-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-ypethyny1)-4-methyl-N
-(3-(4-  WO 2011/093684PCT/KR2011/000664
methyl-1H-imidazole-1-y1)-5-(trifluoromethyl)phenyl)benzamide; 125)
N-(34(4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-yl)ethyny1)-4-
methylpheny1)-3-(4-methyl-IH-imidazole-1-y1)-5-(trifluoromethyl)benza



20wherein, A is halogen, -0124, -8124, -8(-0)R4, -S(=0)2R4, -NR4R5,
or -NR4C(=0)R5; R4 and R5 are each independently H, C1alkyl,
Cncycloallcyl, -C(---O)R6, C2- 7heterocycloalkyl, C3_14ary1, or
C2_13heteroaryl, wherein the aryl, heteroaryl and heterocycloalkyl
are each independently unsubstituted or substituted by the
substituent  WO 2011/093684PCT/KR2011/000664 selected from the group
consisting of Ct.6allcyl, C2_2cycloalkyl, C1.6alkoxy and C2-
7heterocycloallcyl; R6 is H, Ci_6alkyl or C2.2cycloalkyl. X is -NH2
or -C(0)0H; 5Y is -CHCR7-, -CC-, or -C(0)NR.7-, wherein R7 is H,
Ci_6allcyl or C3.8cycloalkyl; and R is H, halogen, methyl or methoxy.
The inventive compound of formula (I), or a pharmaceutically
acceptable salt, 10 hydrate or solvate thereof exhibits an excellent
inhibitory activity on protein ldnases.       Accordingly, the
present invention provides a pharmaceutical composition for
preventing or treating abnormal cell growth diseases resulted from
overexpression of a protein kinase, comprising the compound of
formula (I), or a pharmaceutically acceptable salt, hydrate or
solvate thereof as an active ingredient. 15The protein lcinase may
comprise Bcr-Abl, FGFR, Flt, ICDR, PDGFR, Fms, Kit, Raf, Tie2, Src,
and Ret. The pharmaceutical composition of the present invention has
an excellent inhibitory activity on these lcinases.       The
abnormal cell growth disease may comprise stomach cancer, lung
cancer, liver cancer, colorectal cancer, small intestinal cancer,
pancreatic cancer, brain cancer, bone 20 cancer, melanoma, breast
cancer, sclerosing adenosis, uterine cancer, uterine cervical cancer,
head and neck cancer, esophageal cancer, thyroid cancer, parathyroid
cancer, renal cancer, sarcoma, prostate cancer, urethra cancer,
bladder cancer, blood cancer, lymphoma, psoriasis and fibroadenoma.
For example, the blood cancer may be leukemia, multiple myeloma or 25
myelodysplastic syndrome; and the lymphoma may be Hodgkin's disease
or non-Hodgkin's lymphoma.      Accordingly, the present invention
provides a method for preventing or treating abnormal cell growth
diseases resulted from overexpression of a protein kinase, comprising
administering the compound of formula (I), or a pharmaceutically
acceptable 30 salt, hydrate or solvate thereof to a subject requiring
prevention or treatment of abnormal cell growth diseases resulted
from overexpression of a protein ldnase. A proposed daily dose of the
inventive compound for administration to a human (of approximately 70
kg body weight) may be in the range of 1 mg/day to 2,000 mg/day. The
35 inventive compound may be administered in a single dose or in
divided doses per day. It  WO 2011/093684PCT/KR2011/000664 is
understood that the daily dose should be determined in light of
various relevant factors including the condition, age, body weight
and sex of the subject to be treated, administration route, and
disease severity; and, therefore, the dosage suggested above should
not be construed to limit the scope of the present invention in
anyway. 5       The present invention provides
thieno[3,2-djpyrimidine derivatives represented by formula (I) or a
pharmaceutically acceptable salt thereof. The pharmaceutically
acceptable salt should have a low toxicity in human and should not
adversely affect the biological activity and physicochemical
properties of the parent compound. The 



10 pharmaceutically acceptable salts comprise an acid addition salt
of a pharmaceutically acceptable free acid and a base compound of
formula (I); an alkali metal salt (e.g., sodium salt) and an alkaline
earth metal salt (e.g., calcium salt); an organic base addition salt
of an organic base and a carboxylic acid compound of formula (I); and
an amino acid addition salt. 15Preferable salt forms of inventive
compound comprise a salt formed with an inorganic acid or an organic
acid. Examples of the inorganic acid are hydrochloric acid, sulfuric
acid, nitric acid, phosphoric acid, perchloric acid, and bromic acid.
Examples of the organic acid are acetic acid, methanesulfonic acid,
ethanesulfonic acid, ptoluenesulfonic acid, fumaric acid, malic acid,
malonic acid, phthalic acid, succinic acid, 20  lactic acid, citric
acid, gluconic acid, tartaric acid, salicylic acid, maleic acid,
oxalic acid, benzoic acid, aspartic acid, and glutamic acid. The
organic base addition salt may be prepared using an organic base such
as tris(hydroxymethyl)methylamine and dicyclohexylamine. The amino
acid addition salt may be prepared using a natural amino acid such as
alanine and glycine. 25These salts may be prepared in a conventional
manner. For example, the salts may be prepared by dissolving the
compound of formula (I) in a water-miscible solvent such as methanol,
ethanol, acetone and 1,4-dioxane; adding a free acid or free base
thereto; and then crystallizing. The pharmaceutical composition of
the present invention comprising the bicyclic 30 heteroaryl
derivatives represented by formula (I), a pharmaceutically acceptable
salt, solvate or hydrate thereof as an active ingredient, may further
contain a conventional nontoxic pharmaceutically acceptable carrier,
a reinforcing agent, or a diluent, to be formulated for parenteral
administration or oral administration, e.g., in the form of a tablet,
capsule, troches, solution or suspension. 35The pharmaceutical
composition of the present invention may comprise  WO
2011/093684PCT/1CR2011/000664 conventional additives such as a
diluent, a sweetener, a binder, a solubilizing agent, a solubilizing
co-agent, a wetting agent, an emulsifier, an isoosmotic agent, an
absorbent, a disintegrator, an antioxidant, a preservative, a
lubricant, a filler, and an aromatics. Examples of the additives are
lactose, dextrose, sucrose, mannitol, sorbitol, cellulose, 5 glycine,
silica, talc, stearic acid, sterin, magnesium stearate, magnesium
aluminum silicate, starch, gelatin, tragacanth gum, alginic acid,
sodium alginate, methyl cellulose, sodium carboxymethyl cellulose,
agar, water, ethanol, polyethylene glycol, polyvinyl pyrrolidone,
sodium chloride, calcium chloride, orange essence, strawberry
essence, vanilla essence, etc. Examples of the carrier employed in
the injectable composition of the present 10 invention are distilled
water, a saline solution, a glucose solution, a glucose-like
solution, alcohol, glycol ether (e.g., polyethylene glycol 400), oil,
fatty acid, fatty acid ester, glyceride, a surfactant, a suspension
agent and an emulsifier.             The following Examples are
intended to further illustrate the present invention 15 without
limiting its scope.       The compound of Preparation Example 1 was
prepared according to Reaction Scheme 1 below: 20 Reaction Scheme 1
Preparation Example 1: 7-Bromo-4-(methylthio)thieno[3,2-clipyrimidine
25Step 1: Thieno[3,2-d]pyrimidine-4(31-1)-one HPIN   WO
2011/093684PCT/KR2011/000664
Methyl-3-aminothiophene-2-carboxylate (15g, 98.5711=01) (Matrix, Cat
# 018289, CAS [22288-78-4]) was dissolved in formamide (50mL), and



10Thieno[3,2-d]pyrimidine-4(3H)-one (4.9g) was dissolved in acetic
acid (20mL) and  then brome (5mL) was added thereto. In a sealed
reactor, the reaction mixture was stirred at 120C for 10 hours. The
reaction mixture was cooled to room temperature and distilled under
reduced pressure to remove acetic acid. The resulting mixture was
added to ice water and the resulting solid was filtered and then
dried to obtain the title compound 15without further purification.
111 NMR (400MHz, DMSO-d6) 8 12.75 (brs, 114), 8.36 (s, 1H), 8.24 (s,
Step 3: 7-Bromo-4-chlorothieno3 ,2-d]pyrimidine NN
207-Bromothieno[3,2-d]pyrimidine-4(3H)-one (5.9g) was dissolved in
POC13 (20mL) and then stirred at 150C for 3 hours. After cooling down
to room temperature, the remaining POC13 was concentrated and added
to ice water to obtain a solid. The solid was washed with sat. NaHCO3
solution and dried with N2 gas to obtain the title compound. 1HNMR
(400MHz, DMSO-d6) 8 9.16 (s, 114), 8.79 (s, 1H). 25 Step 4:
7-Bromo-4-(methylthio)thieno[3,2-d]pyrimidine re"?N
7-Bromo-4-chlorothieno[3,2-d]pyrimidine (2g, 8.07mmol) was dissolved
in THF (27mL) and then NaSMe (650mg, 9.28mmol) was added at 0C
thereto. After stirring for  WO 2011/093684PCT/1CR2011/000664 15
hours, ice water was added thereto. The resulting solid was filtered
and dried with N2 gas to obtain the title compound without further
purification. NMR (400MHz, DMS0-4) 8 9.09(s, 1H), 8.57(s, 1H),
2.76(s, 3H). 5The compound of Example 1 was prepared according to
Reaction Scheme 2 below: Reaction Scheme 2 10 Example 1:
(E)-342-(4-aminothieno[3,2-dlpyrimidine-7-ypvinyl)-4-methyl-N-(3-
(trifluoromethyl)phenyllbenzamide Step 1:
7-Bromothieno[3,241Thyrimidine-4-amine
157-Bromo-4-chlorothieno[3,2-d]pyrimidine (5g, 20.17mmol) obtained in
Step 3 of Preparation Example 1 and 2.0M NH3 dissolved in isopropanol
solution (50mL) were added to a sealed reaction vessel and stirred at
100C for 12 hours. The reaction mixture was cooled to room
temperature and filtered to obtain a solid. The solid was washed with
water and dried with N2 gas to obtain the title compound (3.8g, 83%)
without further 20purification.  WO 2011/093684Pa/1012011/000664 MS
Ink [M+l] 229.97, 231.98. Step 2:
7-Vinylthieno[3,2-d]pyrimidine-4-amine re'N
57-Bromothieno[3,2-d]pyrimidine-4-amine (2.4g, 10.43mmol) was
dissolved in dioxane (30mL) and then treated with N2 gas for 20
minutes. Pd(PPh3)4 (723mg, 0.63mmol) and tributyl(vinyl)fin (3.35mL,
11.5mmol) were added thereto and stirred at 120C for 7 hours. The
reaction mixture was cooled to room temperature, an aqueous KF
solution (10%, 30mL) was added thereto and stirred for 2 hours. The
reaction mixture 10 was filtered with Celite and washed with ethyl
acetate. The aqueous layer was separated from the organic layer and
extracted with ethyl acetate. The combined organic layer was dried
with MgSat and concentrated. The resulting mixture was purified by
silica gel chromatography (DCM/Me0H = 95/5) to obtain the title
compound having a yellow color. IHNMR (400MHz, DMSO-d6) 8 8.41 (s,
1H), 8.14 (s, 1H), 6.95 (dd, 1H), 6.36 (d, 151H), 5.38 (d, 1H). 



Step 3:
(E)-ethy1-3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yDviny0-4-methyl
benzoate  7-Vinylthieno[3,2-d]pyrimidine-4-amine (2.5g, 14.12mmol),
ethyl-3-iodo-4-methyl 20 benzoate (4.1g, 14.12nunol), Pd(OAc)2(190mg,
0.85mrnol), tri-(2-furyl)phosphine (295mg, 1.27nunol), and DIEA
(4.7mL, 28.24nunol) were dissolved in DMF (47mL) and then stirred at
120C for 18hr. The reaction mixture was filtered and extracted with
ethyl acetate. The organic layer was washed with brine, dried with
MgSO4, filtered and concentrated. The resulting mixture was purified
by silica gel chromatography to obtain 25 the title compound (3.3g,
yield 69%).        NMR (400MHz, DMSO-d6) 5 8.48 (s, 1H), 8.34 (s,
1H), 8.19 (s, 1H), 8.14 (d, 1H), 7.75 (d, 1H), 7.50 (s, 2H), 7.39 (d,
1H), 7.36 (d, 1H), 4.32 (q, 2H), 2.49 (s, 3H), 1.32 (t, 3H); MS m/z
[M+1] 340.28. 30 Step 4:
(E)-3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yl)viny0-4-methylbenzoic
acid  WO 2011/093684PCT/KR2011/000664
(E)-ethyl-3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yl)viny1)-4-methylbe
nzoate (3.0g, 8.84mmol) was dissolved in a mixture of methanol (15mL)
and THF (15mL) and LiOH (1.8g, 44.19mmol) dissolved in water (15mL)
was added thereto. The reaction 5 mixture was stirred at room
temperature for 18 hours. The organic layer was concentrated and 1N
HC1 solution was added dropwise thereto to obtain a solid. The solid
was filtered and dried with N2 gas to obtain the title compound
(2.45g, 89% yield) without further purification. MS in/z [M+1]
312.17. 10
Step5:(E)-3-(2-(4-aminothieno[3,2-d]pyritnidine-7-yDviny1)-4-methyl-N
-(3- (trifluoromethyl)phenyl)benzamide
(E)-3-(2-(4-arninothieno[3,2-d]pyrimidine-7-yDviny1)-4-methylbenzoic
acid (30mg, 15 0.096mmol) was dissolved in DMF (1mL),
3-(tiifluoromethyDbenzeneamine (16mg, 0.096mmol), HATU (110mg,
0.289=01) and TEA (67pL, 0.48mmol) was added thereto and stirred at
room temperature for 18 hours. The reaction mixture was diluted with
ethyl acetate and washed with brine. The organic layer was dried with
MgSO4, filtered and concentrated. The resulting mixture was purified
by silica gel chromatography to obtain 20 the title compound (36mg,
82% yield). MS rniz [M+1} 455.20.
Example2:(E)-3-(2-(4-aminothieno[3,2-clipyrimidine-7-yl)viny1)-N-(44(
4-
ethylpiperazine-1-yl)methyl)-3-(trifluoromethyl)pheny1)-4-methylbenza
mide 25      The procedure of Step 5 of Example 1 was repeated except
for using (E)-3-(2-(4-
aminothieno[3,2-d]pyrimidine-7-yl)viny1)-4-methylbenzoic acid and
444-ethylpiperazine1-yl)methyl)-3-(trifluoromethyDaniline to obtain
the title compound (see Table 1).  WO 2011/093684PCT/1CR2011/000664
Example3:(E)-3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yOviny1)-N-(3-(4-
ethylpiperazine-1-y1)-5-(trifluoromethyl)pheny1)-4-methylbenzamide
5The procedure of Step 5 of Example 1 was repeated except for using
(E)-3-(2-(4- 



aminothieno[3,2-d]pyrimidine-7-yl)vinyl)-4-methylbenzoic acid and
3-(4-ethylpiperazine1-y1)-5-(trifluoromethyDaniline to obtain the
title compound (see Table 1). The compound of Example 4 was prepared
according to Reaction Scheme 3 below: Reaction Scheme 3
Example 4:
(E)-N-(3-(2-(4-aminothieno(3,2-dlpyrimidine-7-yl)viny1)-4-methylpheny
1)- 15 3-(4-methyl-1H-imidazole-1-y1)-5-(trifluoromethyl)benzamide
Step 1: (E)-7-(2-methy1-5-nitrostyryl)thieno[3,2-d]pyrimidine-4-amine
The procedure of Step 3 of Example 1 was repeated except for using
2-iodo-1-  WO 2011/093684PCT/KR2011/000664 methyl-4-nitrobenzene (TC1
Laboratory Chemicals, Cat. # 10706, CAS [7745-92-8]) instead of
ethyl-3-iodo-4-methyl benzoate to obtain the title compound.
1H NMR (400 MHz, DMSO-d6)6 8.50 (s, 1FD, 8.44 (d, 1H), 8.37 (s, 1H),
8.25 (d, 1H), 8.04 (d, 1H), 7.56(d, 1H), 7.52(d, IH), 7.45(s, 2H),
2.58(s, 3H); MS m/z [M+11 5313.25. Step 2:
(E)-7-(5-amino-2-methylstyryl)thieno[3,2-d]pyrimidine-4-amine
(E)-7-(2-methyl-5-nitrostyryOthieno[3,2-d]pyrimidine-4-amine (0.3g,
0.96nunol) 10 was dissolved in ethyl acetate (5mL) and then
SnC12.2H20 (1g, 4.81mmol) and conc. HC1 (0.5mL) were added thereto,
and the reaction mixture was stirred at room temperature for 18
hours. After the reaction was completed NH4OH solution was added
thereto to pH 5. Then, anhydrous Na2CO3 was added thereto to pH 7.
The reaction mixture was filtered with Celite and washed with ethyl
acetate several times. The filtrate was concentrated 15 under reduced
pressure to obtain the title compound (260mg, 84% yield) without
further purification.              11-1NMR (400MHz, DMSO-d6)8 8.54(s,
111), 8.05(s, 1H), 8.02(s, 1H), 7.59(d, 111), 7.28(d, 211), 7.14(d,
1H), 6.57(d, 2H), 2.98(m, 111), 0.80(m, 2H), 0.65(m, 2H); MS in/z
309,32 [M+1]. 20 Step 3:
(E)-N-(3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yOviny1)-4-methylpheny1
)-3-(4- methyl-IH-imidazole-1-y0-5-(trifluoromethyDbenzamide
(E)-7-(5-amino-2-methylstyryl)hieno[3,2-dlpyrimidine-4-amine(100mg,
25 0.354mmol) and
3-(4-methyl-1H-imidazole-1-y1)-5-(trifluoromethyDbenzoic acid (96mg,
0.354mmo1) were dissolved in DMF (1.5mL), HATU (404mg, 1.063nunol)
and TEA (0.248mL, 1.7728mmo1) were added thereto and stirred at room
temperature for 18 hours. The reaction mixture was diluted with ethyl
acetate and washed with brine. The organic  WO
2011/093684PCT/KR2011/000664 layer was dried with MgSO4, filtered and
concentrated. The resulting mixture was purified by silica gel
chromatography to obtain the title compound (142mg, 75% yield). MS
m/z [M+11 535.15. 5 Example 5:
(E)-N-(3-(2-(4-aminothieflo[3,2-dlpyrimidine-7-yl)viny1)-4-methylphen
y1)- 4-(1-methylpiperidine-4-yloxy)-3-(trifluoromethyl)benzarnide The
procedure of Step 3 of Example 4 was repeated except for using 441-
methylpiperidine-4-yloxy)-3-(trifluoromethyl)benzoic acid instead of
3-(4-methyl-1 H10 imidazole-1-y1)-5-(trifluoromethypbenzoic acid to
obtain the title compound (see Table 1). Example 6:
(E)-N-(342-(4-aminothienoP,2-d]pyrimidine-7-yl)viny1)-4-methylpheny1)
- 3-(trifluoromethyl)benzamide
15(E)-7-(5-amino-2-methylstyryl)thieno[3,2-d]pyrimidine-4-amine(100mg
, 0.354mmol) was dissolved in anhydrous THF, TEA (0.ImL, 0.709nunol)
and 3- (trifluoromethypbenzoyl chloride (81mg, 0.39Orrunol) were
added thereto at room temperature and stirred for 4 hours. The
reaction mixture was diluted with ethyl acetate and washed with



20 concentrated. The resulting mixture was purified by silica gel
chromatography to obtain the title compound (138mg, 86% yield) (see
Table 1). Example 7:
(E)-N-(3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yl)viny1)-4-methylpheny
1)- 4-((4-ethylpiperazin-l-ypmethyl)-3-(trifluoromethyl)benzamide 25
The procedure of Step 3 of Example 4 was repeated except for using
44(4- ethylpiperazine-1-yl)methyl)-3-(trifluoromethypbenzoic acid
Stead of 3-(4-methy1-1Himidazole-1-y1)-5-(trifluoromethyl)benzoic
acid to obtain the title compound (see Table 1). 30The compound of
Preparation Example 2 was prepared according to Reaction Scheme 4
below:  WO 2011/093684PCT/KR2011/000664  Reaction Scheme 4
8u3(vinyl)Sn, Pd(PPh31$N I Br dloxane, 120 C  03 CHC13/Met0H, -78 C
N ).."kNag121 NaH2PO4 n DI-I 7 2-Th'sAcetonetDMS0/140 0C to rt
Preparation Example 2:
4-(Methylthio)thienoP,2-d]pyrimiditte-7-carboxylic acid          The
procedure of Step 2 of Example 1 was repeated except for using
7-bromo-4- (methylthio)thieno[3,2-d]pyrimidine (500mg, 1.92nunol)
obtained in Step 4 of Preparation 10 Example 1 to obtain the title
compound.        NMR (400MHz, DMSO-d6) 5 9.05 (s, 1H), 8.40 (s,
11-1), 7.02 (dd, 1H), 6.45 (d, 1H), 5.49 (d, 1H), 2.74 (s, 3H). Step
2: 4-(Methylthio)thieno[3,2-d]pyrimidine-7-carbaldehyde leN 15   



4-(Methylthio)-7-vinylthieno[3,2-d]pyrirnidine (350mg, 1.68mmol) was
dissolved in CHC13/Me0H (2mL/2mL) and treated with ozone at 78C for
30 minutes. When the starting material was disappeared, the reaction
mixture was treated with N2 gas at the same temperature for 5
minutes, heated to room temperature, and dimethylsulfide (0.37mL, 20
5.04mmol) was added thereto. The reaction mixture was concentrated to
obtain a yellow solid. The solid was filtered, washed with diethyl
ether and dried with N2 gas to obtain the title compound without
further purification. NMR (400MHz, DMSO-d6) 5 10.30 (s, 111), 9.21
(s, 111), 9.13 (s, 111), 2.77 (s, 3H).  WO
2011/093684PCT/KR2011/000664 Step 3:
4-(Methylthio)thieno[3,2-d]pyrimidine-7-carboxylic acid A OH lje%s 0
NaH2PO4-2H20 (513mg, 3.29mmol) was dissolved in water (2mL) and then
4- 5 (methylthio)thieno[3,2-d]pyrimidine-7-carbaldehyde (300mg,
1.68nunol) dissolved in acetone (3mL) and DMSO (3mL) was added
thereto at 0C. NaC102(194mg, 2.15trunol) dissolved in water (2mL) was
added at the same temperature to the reaction mixture, which was
stirred for 2 hours. After the reaction was completed water (10mL)
was further added to the reaction mixture, which was stirred for 2
hours and filtered to obtain a solid. 10 The solid was washed with
water several times and dried with N2 gas to obtain the title
compound as a white solid. IHNMR (400MHz, DMSO-d6) 5 8.98 (s, 1H),
8.49 (s, 1H), 2.72 (s, 1H). The compound of Example 8 was prepared
according to Reaction Scheme 5 below: 15 Reaction Scheme 5
Example8:4-Amino-N-(2-methyl-5-(3-  WO 2011/093684PCT/1CR2011/000664
(trifluoromethyl)phenylearbamoyOphenyl)tbieno[3,2-d]pyrimidine-7-carb
oxamide Step 1: Ethyl
4-methyl-3-(4-(methylthio)thieno[3,2-d]pyrimidine-7-carboxamido)benzo
ate  54-(Methylthio)thieno[3,2-d]pyrimidine-7-carboxylic acid (2g,
10.2nunol) obtained in Step 3 of Preparation Example 2 was dissolved
in DMF (40mL), methyl 3-amino-4methyl benzoate (1.2g, 7.3mrnol), HATU
(8.3g, 22mmol) and DIPEA (6.4mL, 36.6nunol) were added thereto and
stirred at 45C for 18 hours. The reaction mixture was diluted with
ethyl acetate and washed with an aqueous sodium bicarbonate solution
and brine, 10 sequentially. The organic layer was dried with MgSO4,
filtered and concentrated. The resulting mixture was purified by
silica gel chromatography to obtain the title compound (2.5g). MS
rn/z [M+1] 388.09. 15
Step2:Ethyl4-methyl-3-(4-(methylsulfinyl)thieno[3,2-d]pyrimidine-7-
carboxamido)benzoate        Ethyl 4-methyl-3 -(4-(methylthio)thieno
[3 ,2-d]pyrimidine-7-carboxamido)benzoate (500mg, 1.29mmol) was
dissolved in DCM (6mL) and m-CPBA (290mg, 1.67mmol) was 20 added
thereto at 0C. The reaction mixture was stirred at room temperature
for 2 hours, diluted with DCM (30mL) and washed with sat. NaHCO3
solution. The organic layer was dried with anhydrous MgSO4, filtered
with Celite and concentrated to obtain the title compound without
further purification. MS miz [M+l] 404.07. 25 



Step 3: Ethyl
3-(4-aminothieno[3,2-d]pyrimidine-7-carboxamido)-4-methyl benzoate
WO 2011/093684PCT/KR2011/000664       The procedure of Step 1 of
Example 1 was repeated except for using the compound obtained in Step
2 of Example 8 to obtain the title compound.                      1H
NMR (400 MHz, DMSO-d6) 8 11.89 (s, 111), 8.98 (s, 1H), 8.96 (s, 1H),
8.59 (s, 51H), 7.95 (s, 2H), 7.66 (d, IH), 7.44 (d, 1H), 4.32 (q,
2H), 2.54 (s, 3H), 1.33 (1, 3H); MS in/z [M+l] 356.9. Step 4:
3-(4-Aminothieno[3,2-d]pyrirnidine-7-carboxamido)-4-methylbenzoic
acid    10The procedure of Step 4 of Example 1 was repeated except
for using the compound obtained in Step 3 of Example 8 to obtain the
title compound. MS ink [M+l] 329.1.     Step 5:
4-Amino-N-(2-methyl-5-(3-(trifluoromethyl)phenylcarbamoyl)phenyl)thie
rio[3,2- 15 d]pyrimidine-7-carboxamide           The procedure of
Step 5 of Example 1 was repeated except for using the compound
obtained in Step 4 of Example 8 to obtain the title compound.
111 NMR (300 MHz, DMSO-d6)811.80 (s, 1H), 10.47 (s, 1H), 8.89 (s,
1H), 8.80 (d, 201H, J = 1.6 Hz), 8.52 (s, 1H), 8.20-8.17 (m, 111),
8.00-7.97 (m, 2H), 7.95-8.95 (bs, 2H), 7.63-7.60 (m, 1H), 7.52 (t,
1H, J = 8.0 Hz), 7.40-7.36 (m, 2H), 2.51 (s, 3H). Example 9:
4-Amino-N-(5-(3-methoxyphenylearbamoy1)-2-methylphenyl)thieno[3,2-
d]pyrimidine-7-earboxamide 25 The procedure of Step 5 of Example 1
was repeated except for using 3-(4-  WO 2011/093684PCT/KR2011/000664
aminothieno[3,2-d]pyrimidine-7-carboxamido)-4-methylbenzoic acid
obtained in Step 4 of Example 8 and 3-methoxyaniline to obtain the
title compound (see Table 1).
Example10:4-Amino-N-(2-methy1-543-(4-methyl-1H-imidazole-1-y0-5- 5
(trifluoromethyl)phenylearbamoy0phenyOthieno[3,2-dlpyrimidine-7-earbo
xamide       The procedure of Step 5 of Example 1 was repeated except
for using 3-(4-
aminothieno[3,2-d]pyrimidine-7-carboxamido)-4-methylbenzoic acid
obtained in Step 4 of Example 8 and
3-(4-methyl-1H-imidazole-1-y1)-5-(trifluoromethyl)aniline to obtain
the 10 title compound (see Table 1).
Example11:4-Amino-N-(5-(44(4-ethylpiperazin-1-yOmethy0-3-
(trifluoromethyl)phenylcarbamoy1)-2-methylphenyl)thienop,2-d]pyrimidi
ne-7- earboxamide 15The procedure of Step 5 of Example 1 was repeated
except for using 3-(4- 



aminothieno[3,2-d]pyrimidine-7-carboxamido)-4-methylbenzoic acid
obtained in Step 4 of Example 8 and
4((4-ethylpiperazin-1-yHmethyl)-3-(trifluoromethyl)benzenamine to
obtain the title compound (see Table 1). 20
Example12:4-Amino-N-(5-(3,5-dimethoxyphenylearbamoy0-2-
methylphenyl)thieno[3,2-d]pyrimicline-7-earboxamide         The
procedure of Step 5 of Example I was repeated except for using 3-(4-
25 aminothieno[3,2-d]pyrimidine-7-carboxatnido)-4-methylbenzoic acid
obtained in Step 4 of Example 8 and 3,5-dimethoxyaniline to obtain
the title compound (see Table 1). The compound of Example 13 was
prepared according to Reaction Scheme 6 below: 30  WO
2011/093684PCT/1CR2011/000664 Reaction Scheme 6
Example13:4-(4-Methoxyphenylamino)-N-(2-methyl-5-(3- 5
(trifluoromethyflphenylcarbamoyl)phenypthieno[3,2-clIpyrimidine-7-ear
boxamide
Step1:N-(2-metly1-5-(3-(trifluoromethyl)phenylcarbamoyl)pheny1)-4-
(methylthio)thieno[3,2-d]pyrimidine-7-carboxamide    10The procedure
of Step 1 of Example 8 was repeated except for using the compound
obtainedinPreparationExample2and3-amino-4-methyl-N-(3-
(trifluoromethyl)phenyl)benzamide to obtain the title compound. MS
in/z [M+11 503.09. 15
Step2:N-(2-methy1-5-(3-(trifluoromethyl)phenylcarbamoyl)pheny1)-4-
(methylsulfinyl)thieno[3,2-d]pyrimidine-7-carboxamide        The
procedure of Step 2 of Example 8 was repeated except for using the
compound obtained in Step 1 of Example 13 to obtain the title
compound. 20MS ink [M+l] 519.08.  WO 2011/093684PCT/KR2O11/000664
Step3:4-(4-Methoxyphenylamino)-N-(2-methyl-5-(3 -
(trifluoromethyDphenylcarbamoyflphenyOthieno[3,2-d]pyrimidine-7-carbo
xamide    



5N-(2-methy1-5-(3-(trifluoromethyl)phenylcarbamoyflpheny1)-4-
(methylsulfinyl)thieno[3,2-d]pyrimidine-7-carboxamide (30mg,
0.060mnol) was dissolved in dioxane (lmL) and DIPEA (20pL, 0.l19mmol)
and 4-methoxybenzeneatnine (37mg, 0.298mmo1) were added thereto. The
reaction mixture was stirred at 120C for 18 hours, cooled to room
temperature, dilluted with ethyl acetate and washed with a brine. The
10 organic layer was dried with MgSO4, filtered and concentrated
under reduced pressure. The resulting mixture was purified by silica
gel chromatography to obtain the title compound (28mg, 81% yield).
NMR (400 MHz, DMSO-4) 5 11.85 (s, 1H), 10.56 (s, 1H), 10.06 (s, 1H),
9.00 (s, 1H), 8.87 (s, 1H), 8.73 (s, 1H), 8.26 (s, IH), 8.08 (d, 1H),
7.72 (d, 1H), 7.63-7.57 (m, 15 3H), 7.47 (d, 2H), 7.01 (d, 2H), 3.79
(s, 3H), 2.54 (s, 3H); MS ink [M+1] 578.07. Example 14:
N-(2-methyl-5-0-(trilluoromethyl)phenylearbamoyl)pheny1)-4-(3,4,5-
trimethoxyphenylamim)thieno[3,2-d]pyrimidine-7-carboxamide 20The
procedure of Step 3 of Example 13 was repeated except for using the
compound obtained in Step 2 of Example 13 and 3,4,5-trimethoxyaniline
to obtain the title compound (see Table 1).
Example15:N-(2-methy1-5-(3-(trifluoromethyl)phenylearbamo34)Pheny1)-4
-(6- 25
methylpyridine-3-ylamino)thieno[3,2-djpyrimidine-7-carboxamide
The procedure of Step 3 of Example 13 was repeated except for using
the compound obtained in Step 2 of Example 13 and
6-methylpyridine-3-amine to obtain the title compound (see Table 1).
30  WO 2011/093684PCT/KR2011/000664
Example16:4-(4-(4-Ethylpiperazin-1-yflphenylarnino)-N-(2-methyl-5-(3-
(trifluoromethyflphenylcarbamoyflphenyflthieno [3,2-d]
pyrimidine-7-carboxamide        The procedure of Step 3 of Example 13
was repeated except for using the 5 compound obtained in Step 2 of
Example 13 and 4-(4-ethylpiperazine-1-yflaniline to obtain the title
compound (see Table 1).
Example17:4-(Isopropylamino)-N-(2-methy1-5-(3-
(trifluoromethyflphenylcarbamoyflphenyflthieno
[3,24]pyrimidine-7-earboxamide 10       The procedure of Step 3 of
Example 13 was repeated except for using the compound obtained in
Step 2 of Example 13 and isopropylamine to obtain the title compound
(see Table 1). 15
Example18:N-(2-methy1-5-(3-(trifluoromethyl)phenylearbamoyflphenyl)-4
- (methylamino)thieno13,2-d]pyrimidine-7-carboxamide         The
procedure of Step 3 of Example 13 was repeated except for using the
compound obtained in Step 2 of Example 13 and methylamine
hydrochloride to obtain the 20 title compound (see Table I).
Example19:4-(2-Hydroxyethylamino)-N-(2-methy1-5-(3-
(trifluoromethyflphenylcarbamoyflphenyflthieno
[3,2-d]pyrimidine-7-carboxamide 25The procedure of Step 3 of Example
13 was repeated except for using the compound obtained in Step 2 of
Example 13 and 2-aminoethanol to obtain the title compound (see Table
1).      Example 20: N-
(2-Methy1-5-(3-(trifluoromethyflphenykarbamoyflpheny1)-4-(2- 30
morpholinoethylamino)thieno[3,2-d]pyrimidine-7-carboxamide       The
procedure of Step 3 of Example 13 was repeated except for using the
compound obtained in Step 2 of Example 13 and 2-morpholino
ethaneamine to obtain the title compound (see Table 1). 35  WO
2011/093684PCT/KR2011/000664       The compound of Preparation
Example 3 was prepared according to Reaction Scheme 7 below:



FIN N 10s      Methyl 3-amino-4-methylthiophene-2-carboxylate (3.0g)
was added to formamide (5mL), and the mixture was stirred at 200C for
3 hours. After cooling to room temperature water (50mL) was added
thereto and then stirred for 15 hours at room temperature to obtain a
solid. The solid was filtered, washed with water and dried with 15 N2
gas to obtain the title compound as a white solid without further
purification. 11-1 NMR (400MHz, DMSO-d6) 8 12.50 (br, 1H), 8.16 (s,
1H), 7.86 (s, 1H), 2.30 (s, 3H). Step 2:
4-Chloro-7-methylthieno[3,2-d]pyrimidine N ci 20
7-Methylthieno[3,2-d]pyrimidine-4(3H)-one (1.5g) was added to POC13
(10mL),,  WO 2011/093684PCT/KR2011/000664 and the mixture was stirred
at 110C for 2 hours. The reaction mixture was cooled to room
temperature, concentrated and dilluted with DCM, and sat. NaHCO3
solution was added thereto. The aqueous layer was extracted with DCM
to combine organic layers. The organic layer was dried with MgSO4 and
filtered to obtain the title compound as a 5 white solid. 114 NMR
(400MHz, DMSO-d6) 5 9.06 (s, 110, 8.24 (s, 1H), 2.43 (s, 3H). Step 3:
7-(Bromomethyl)-4-chlorothieno[3,2-d]pyrimidine Nlm-N
104-Chloro-7-methylthieno[3,2-d]pyrimidine (6.62g, 33.0nunol) and NBS
(5.87g, 33.0mmol) were dissolved in CC14(100mL) and benzoylperoxide
(1.0g, 80% purity) was added thereto. The reaction mixture was
stirred at 100C for an hour, cooled to room temperature, filtered
with Celite and concentrated to obtain the title compound having a
yellow color without further purification. 15NMR (400MHz, DMSO-d6)
59.15 (s, 1H), 8.75 (s, 1H), 4.93 (s, 2H). Step 4:
(4-Chlorothieno[3,2-d]pyrimidine-7-yl)methyl acetate tet.'N 0
7-(Bromomethyl)-4-chlorothieno[3,2-d]pyrimidine (9.17g, 33.0xmnol)
was 20 dissolved in DMF (54mL) and then sodium acetate (27g,
330nunol) and potassium iodide (10.96g, 66.0nunol) were added
thereto. The reaction mixture was stirred at 35C for 4 hours,
dilluted with ethyl acetate and washed with sat, sodium thiosulfate
solution 5 times. The reaction mixture was dried with MgSO4,
filtered, concentrated and purified by silica gel chromatography to
obtain to obtain the title compound as a white solid. 25NMR (400MHz,
DMSO-d6) 8 9.06(s, 111), 8.60(s, 1H), 5.38(s, 211), 2.06(s, 3H). Step
5: (4-Chlorothieno[3,2-d]pyrimidine-7-yl)methanol
(4-Chlorothieno[3,2-d]pyrimidine-7-yl)methyl acetate (3.12g,
12.06mmol) was  WO 2011/093684PCT/1CR2011/000664 dissolved in THF
(240mL) and then IN NaOH solution (100mL) was added thereto at room
temperature. The reaction mixture was stirred for 30 minutes, diluted
with ethyl acetate, and the aqueous layer was extracted with ethyl
acetate. The organic layer was dried with MgSO4, filtered and
concentrated to obtain the title compound as a white solid 5 without
further purification. NMR (400MHz, DMSO-d6) 5 9.09(s, 1H), 8.33(s,
1H), 5.47(t, 111), 4.84(d, 211). 



Step 6: 4-Chlorothieno[3,2-d]pyrimidine-7-carbaldehyde
10(4-Chlorothieno[3,2-d]pyrimidine-7-yl)methanol (215mg, 0.99mmol)
and Mn02 (863mg, 9.9nunol, 10eq) were dissolved in chloroform (10mL)
and stirred at 70C for 2 hours. The reaction mixture was cooled to
room temperature, filtered with Celite and concentrated to obtain the
title compound as a white solid without further purification. 11-1NMR
(400MHz, DMSO-d6) 5 10.30(s, 1H), 9.40(s, 11-D, 9.20(s, 1H). 15
NaH2PO4.2H20 (170mg, 1.07mmol) was dissolved in water (0.6mL) and 4-
chlorothieno[3,2-d]pyrimidine-7-carbaldehyde (100mg, 0.47mmol)
dissolved in DMSO 20 (4.8mL) was added thereto at 10C. The reaction
mixture was cooled to 0C and NaC102 (170mg, 1.88mmol) dissolved in
water (0.6mL) was added thereto at 0C. The reaction mixture was
heated to room temperature, stirred for 2 hours, and water (10mL) was
added thereto. The reaction mixture was stirred for 2 hours and then
filtered. The filtrate was concentrated to obtain the title compound
as a white solid. 25NMR (400MHz, DMSO-d6) 5 9.07(s, 1H), 8.87(s, 1H).
The compound of Example 21 was prepared according to Reaction Scheme
8 below: 30  WO 2011/093684PCT/KR2011/000664 Reaction Scheme 8
Example21:4-(Cyclopropylamino)-N-(2-methy1-5-(3- 5
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno13,2-dipyrimidine-7-car
boxamide Step 1: Ethyl
3-(4-chlorothieno[3,2-d]pyrimidine-7-carboxamido)-4-methyl benzoate
The procedure of Step 1 of Example 8 was repeated except for using
the compound 10 obtained in Preparation Example 3 as a starting
material to obtain the title compound. MS tniz [M+l] 376.05. Step 2:
Ethyl
3-(4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamido)-4-methy
l benzoate 15        The procedure of Step 3 of Example 13 was
repeated except for using the compound obtained in Step 1 of Example
21 as a starting material to obtain the title  WO
2011/093684PCT/KR2011/000664  compound.                11-1 NMR (400
MHz, DMS0d6) 8 11.91 (s, 111), 8.97 (s, 111), 8.66 (s, 1H), 8.51 (s,
1H), 7.66 (d, 1H), 7.44 (d, 1H), 4.32 (q, 2H), 3.08-3.03 (m, 1H),
2.54 (s, 3H), 1.33 (t, 3H), 0.86 (hr s, 2H), 0.70 (hr s 2H) ; MS ink
[M+l] 397.93.
Step3:3-(4-(Cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamido)-4
- methylbenzoic acid 



The procedure of Step 4 of Example 1 was repeated except for using
the compound 10 obtained in Step 2 of Example 21 as a starting
material to obtain the title compound. 11-1 NMR (400 MHz, DMSO-d6) 8
13.02-12.80 (m, 1H), 11.90 (s, 1H), 8.96 (s, 1H), 8.93 (s, 1H), 8.66
(s, 1H), 8.53 (s, 1H), 7.64 (dd, 1H), 7.40 (d, 1H), 3.07-3.03 (m,
1H), 2.54 (s, 3H), 0.86 (br s, 2H), 0.70 (hr s, 2H). 15
Step4:4-(Cyclopropylamino)-N-(2-methy1-5-(3-
(trifluoromethyDphenylcarbamoyflphenyOthieno[3,2-d]pyrimidine-7-carbo
xamide    The procedure of Step 5 of Example 1 was repeated except
for using the compound      obtained in Step 3 of Example 21 as a
starting material to obtain the title compound. 20MS m/z [M+1] 512.06
The compound of Preparation Example 4 was prepared according to
Reaction Scheme 9 below: 25  WO 2011/093684PCT/KR2011/000664 Reaction
Scheme 9     OH cyclopropyl amine i-PrOH        Preparation Example
4: 4-(Cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxylic 5 acid
Step 1: (4-(Cyclopropylamino)thieno[3,2-d]pyridine-7-yl)methanol
Isopropanol (590mL) and cyclopropylamine (102mL, 1.5mol) were added
to the 10 compound (59g, 29.3mmol) obtained in Step 5 of Preparation
Example 3, and stirred for 12 hours with reflux. The reaction mixture
was cooled to room temperature, concentrated, dilluted with ethyl
acetate (IL), washed with a sat. aqueous sodium hydrogen carbonate
solution (800mL x 3) and then concentrated. The resulting mixture was
crystallized using a methanol/diethyl ether/hexane mixture (1:10:10,
v/v/v) to obtain the title compound 15(46.5g). 



111-NMR (300MHz, DMSO-d6) 8 8.42 (s, 114), 7.93 (d, 1H), 7.84 (s,
1H), 5.23-5.19 (t, 1H), 4.70 (d, 2H), 2.96 (m, 1H), 0.78 (m, 21D,
0.62 (m, 214). 20 Step 2:
4-(Cyclopropylamino)thieno[3,2-d]pyrimidine-7-carbaldehyde   WO
2011/093684PCT/KR2011/000664      The compound (46.5g, 210nunol)
obtained in Step 1 of Preparation Example 4 was dissolved in
chloroform (2.0L), manganese dioxide (183g, 2.1mol) was added thereto
and stirred for 12 hours with reflux. The reaction mixture was cooled
to room temperature, manganese dioxide was filtered with Celite, and
the filtrate was concentrated and dried to 5 obtain the title
compound (40.9g) without further purification.           111-NMR
(300MHz, DMSO-d6) 5 10.3 (s, 1H), 8.96 (s1111), 8.55 (s, 1H), 8.30
(d, 1H), 2.99 (m, 1H), 0.80 (m, 2H), 0.65 (m, 2H). Step 3:
4-(Cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxylic acid 10
NaH2PO4.2H20 (67g, 429mmol) was dissolved in water (220mL), the
compound (41g, 187mmol) obtained in Step 2 of Preparation Example 4
dissolved in a acetone/dimethyl sulfoxide mixture (1:1, v/v) (640mL)
was added thereto slowly, cooled to 0C and stirred for 30 minutes.
NaC102 (25.3g, 28Orrunol) dissolved in water (220mL) 15 was added to
the reaction mixture slowly at 0C and stirred at room temperature for
5 hours. Water (400mL) was added to the reaction mixture to remove
gel therein, and the resulting solid was filtered and washed
sequentially with water, ethyl acetate and dimethyl ether. Ethyl
acetate (400mL) was added thereto and stirred to remove the remaining
dimethyl sulfoxide solvent. The solid was filtered and washed with
diethyl ether to 20 obtain the title compound (32g).       'H-NMR
(300MHz, DMSO46) 5 8.97 (s, 111), 8.75 (br. s, 1H), 8.59 (s, 1H),
3.05 (m, 1H), 0.86 (m, 2H), 0.69 (m, 2H).           The compound of
Preparation Example 5 was prepared according to Reaction 25 Scheme 10
below:  WO 2011/093684PCT/KR2011/000664 Reaction Scheme 10
PreparationExample5:4-(1-Methylpiperidine-4-yloxy)-3- 5
(trifluoromethyflbenzeneamine Step 1: Methyl
4-hydroxy-3-(trifluoromethyl)benwate CF3 OH
4-Hydroxy-3-(trifluoromethyl) benzoic acid (2g, 9.7mmol) was
dissolved in 10 methanol (40mL) and I2N HC1 (10 drops) was added
thereto. The reaction mixture was stirred at 90C for 48 hours, cooled
to room temperature and concentrated, and then ethyl acetate (100mL)
was added thereto. The reaction mixture was washed with sat. NaHCO3
solution, and the organic layer was dried with Na2SO4, filtered and
concentrated to obtain the title compound (2.07g, 91%) without
further purification. 15IHNMR (300MHz, DMSO-d6) 5 11.60 (s, 1H), 8.02
(m, 21-1), 7.10 (d, 1H), 4.26 (q, 2H), 1.28(t, 3H). Step 2: Methyl
4-(1-methylpiperidine-4-yloxy)-3-(trifluoromethyObenzoate  WO
2011/093684PCT/ICR2011/000664        In a round bottom flask wrapped
with foil, methyl 4-hydroxy-3- (trifluoromethyl)benzoate (500mg,
2.13mmol) was dissolved in methylene chloride (10mL).
4-Hydroxy-1-methyl-piperidine (0.25mL, 2.13mmol), PPh3(670mg,
2.56mmol), 



5 and DIAD (0.50mL, 2.56mmol) were added thereto, and the mixture was
stirred at room temperature for 23 hours. DTAD (4.26mmol) and PPII3
(1.12g, 4.26mmol) were added at 0C to the reaction mixture, which was
stirred at room temperature for 24 hours. The resulting mixture was
concentrated and then purified by silica gel chromatography
(Hex/EA=1/1-DCM/Me011-10/1) to obtain the title compound (512mg,
76%). 10 11-1 NMR (300MHz, DMSO-d6) 5 8.14 (dd, 1H), 8.08 (d, 1H),
7.43 (d, 1H), 4.77 (m, 1H), 4.30(q, 211), 2.35 (m, 21), 2.24(m, 2H),
2.19 (s, 311), 1.93 (m, 2H), 1.73 (m, 2H), 1.27 (t, 311). Step 3:
4-(1-Methylpiperidine-4-yloxy)-3-(trifluoromethyl)benzoic acid 15
1-10
Methyl4-(1-methylpiperidine-4-yloxy)-3-(trifluoromethyl)benzoate(512m
g, 1.6Immol) was dissolved in a mixture of THF (1.5mL), Me0H (1.5mL)
and 1120 (1.5mL), and then NaOH (193mg, 4.84mmol) was added thereto.
The reaction mixture was stirred at 90C for 22 hours and cooled to
room temperature, and IN HC1 was added dropwise 20 thereto to pH 4.
The reaction mixture was concentrated, and a mixed solvent
(DCM/Me0H=5/1) was added thereto. The remaining solid was filtered,
and the filtrate was concentrated to obtain the title compound
(391mg, 80%) without further purification.            IHNMR (300MHz,
DMSO-d6) 5 8.16 (dd, 111), 8.11 (d, 111), 7.46 (d, 1H), 4.93 (m,
111), 3.03(m, 4H), 2.63 (s, 3H), 2.15(m, 2H), 1.95 (m, 211). 25  WO
2011/093684PCT/KR2011/000664 Step 4: t-Butyl
4-(1-methylpiperidine-4-yloxy)-3-(trifluoromethyl)phenylcarbamate
CI)
4-(1-Methylpiperidine-4-yloxy)-3-(trifluoromethyl)benzoicacid(200mg,
0.659mmo1) was dissolved in t-BuOH (6mL) and then DPPA (0.21mL,
0.989mmo1) and 5 TEA (0.14mL, 0.989mmol) was added thereto. The
reaction mixture was stirred at 90C for 23 hours, cooled to room
temperature, and sat. NaHCO3 solution was added thereto. The aqueous
layer was washed with ethyl acetate, and the combined organic layer
was dried with Na2SO4, filtered and concentrated. The resulting
mixture was purified by silica gel chromatography (DCM/Me0H=10/1) to
obtain the title compound (82mg, 45%). 10  NMR (300MHz, DMSO-d6) 8
9.44 (s, 1H), 7.79 (s, 11-1), 7.56 (d, 1H), 7.20 (d, 1H), 4.55(m,
1H), 2.66 (m, 2H), 2.38 (m, 2H), 2.31 (s, 3H), 1.93 (m, 2H), 1.74 (m,
2H), 1.46 (s, 9H). Step 5:
4-(1-Methylpiperidine-4-yloxy)-3-(trifluoromethyl)benzeneamine H2NC
F3  15 t-Butyl
4-(1-methylpiperidine-4-yloxy)-3-(trifluoromethyl)phenylcarbamate
(82mg, 0.299mmo1) was dissolved in methylene chloride (1mL), and TFA
(1mL) was added thereto. The reaction mixture was stirred at room
temperature for 2 hours and then concentrated. The reaction mixture
was dilluted with ethylene chloride and washed with 20 sat. NaHCO3
solution. The organic layer was dried with Na2SO4, filtered and 



concentrated to obtain the title compound (63mg, 77%) without further
purification.            111 NMR (300MHz, DMSO-d6) 8 6.97 (dd, 1H),
6.79 (d, 1H), 6.73 (d, 1H), 5.00 (s, 2H), 4.26(m, 1H), 2.50 (m, 2H),
2.13 (s, 3H), 2.10 (m, 2H), 1.86 (m, 2H), 1.61 (m, 2H). 25The
compound of Preparation Example 6 was prepared according to Reaction
Scheme 11 below:  WO 2011/093684PCT/KR2611/000664 Reaction Scheme 11
5 Preparation Example 6:
3-Amino-4-methyl-N-(3-(2-methyl-1H-imidazole-1-y1)-5-
(trifluoromethyl)phenyl)benzamide Step 1:
3-(2-Methyl-1H-imidazole-1-y1)-5-(trifluoromethyDaniline H2 N 2 CF3
Cr 103-Bromo-5-(trifluoromethyDaniline (1.2mL, 8.60mmol) and
2-methylimidazole (847mg, 10.3nunol) were dissolved in dimethyl
sulfoxide (8.6mL), and CuI (490mg, 2.58mmol), 8-quinolinol (370mg,
2.58mmol) and potassium carbonate (2.38g, 17.2nunol) were added
thereto. The reaction mixture was treated with N2 gas for 10 minutes
to remove gas and subjected to a reaction at 120C for 12 hours. The
reaction mixture was 15 cooled to room temperature, and 14% aqueous
ammonium hydroxide solution was added thereto. The reaction mixture
was stirred for 1 hours at room temperature, dilluted with ethyl
acetate (30mL) and washed with an aqueous sodium hydrogen carbonate
solution (30mL). The organic layer was washed with water, dried with
sodium sulfate, and the solvent was distilled under reduced pressure.
The concentrated mixture was filtered with 20 a silica column using
ethyl acetate to remove copper impurities, and the filtrate was
distilled under reduced pressure. The concentrated mixture was
crystallized with ethyl acetate (3mL) and n-hexane (30mL) to obtain
the titk compound (1.31g) as a bright green solid..
11-1 NMR (300 MHz, DMSO-d6) 8 7.27 (s, 1H), 6.90 (s, 211), 6.78 (s,
2H), 5.93 (s, 25211), 2.26 (s, 3H). Step 2: 4-Methyl
-N-(3-(2-methyl-111-imidazole-1-y1)-5-(trifluoromethyl)phenyl)-3-  Cr
3-Nitro-4-methyl benzoic acid (14.8g, 81.5mmol) was dissolved in DMF
(150mL), and HATU (62g, 163mmol) and DIPEA (57mL, 326mmo1) were added
thereto at room 5 temperature. The reaction mixture was stirred for
15 minutes, 3-(2-methy1-1H-imidazole1-y1)-5-(trifluoromethyDaniline
(13.1g, 54.3mmol) was added thereto and stirred at 45C for 16 hours.
The reaction mixture was cooled to room temperature, diluted with
ethyl acetate and washed with sat. NaHCO3 solution. The organic layer
was dried with anhydrous MgSO4, filtered with Celite and
concentrated. The residue was crystallized 10 with ethyl acetate and
hexane to obtain the title compound (27g).         NMR (300 MHz,
DMSO416) 8 10.9 (s, IH), 8.61 (s, 111), 8.25-8.22 (m, 2H), 8.16 (s,
1H), 7.74-7.71 (d, 1H), 7.62 (s, 1H), 7.41 (s, 1H), 6.95 (s, 1H),
2.55 (s, 3H), 2.34 (s, 3H). 15
Step3:3-Amino-4-methyl-N-(3-(2-methyl-1H-imidazole-1-y1)-5-
(trifluoromethyDphenyDbenzamide  Cr       The compound (27g,
72.1mmol) obtained in Step 2 of Preparation Example 6 was dissolved
in ethanol (300mL), SnC12.2H20 (81g, 360mmol) was added thereto and
stirred 20 at 80C for 3 hours. The reaction mixture was cooled to
room temperature and diluted with ethyl acetate. The organic layer
was washed with sat. NaHCO3 solution several times. The organic layer
was dried with anhydrous MgSO4, filtered and concentrated to obtain
the title compound without thither purification. MS rn/z [M+1]
375.25. 



25 Example 22:
4-(Cyclopropylamino)-N-(2-methyl-5-(3-(2-meth371-1H-imidazole-1-34)-5
-
(trifluoromethyl)phenylearbamoyl)phenypthieno[3,2-d]pyrimidine-7-carb
oxamide  WO 2011/093684PCT/KR2011/000664       The compound (7 2g,
31trunol) obtained in Step 3 of Preparation Example 4 was dissolved
in DMF (100mL) and then HATU (25g, 65.4nunol) and D1PEA (23mL,
131nunol) were added thereto at room temperature. The reaction
mixture was stirred for 5 15 minutes,
3-amino-4-methyl-N-(3-(2-methyl-1H-imidazole-1-y1)-5-
(trifluoromethyl)phenyl)benzamide (8.2g, 22mmol) obtained in Step 3
of Preparation Example 6 was added thereto and stirred at 45C for 16
hours. The reaction mixture was cooled to room temperature, diluted
with ethyl acetate and washed with sat. NaHCO3 solution. The organic
layer was dried with anhydrous MgSO4, filtered with Celite and 10
concentrated. The residue was crystallized with ethyl acetate and
hexane to obtain the title compound (5g).           1H NMR (DMSO-d6)
8 11.9 (s, 1H), 10.8 (s, 1H), 8.98 (s, 1H), 8.90 (s, 1H), 8.67 (s,
111), 8.52 (s, 1H), 8.31 (s, 1H), 8.18 (s, 1H), 7.73 (d, 1H), 7.58
(s, 1H), 7.50 (d, 1H), 7.42 (s, 1H), 6.95 (s, 1H), 3.04 (m, 1H), 2.55
(s, 3H), 2.35 (s, 3H), 0.84 (m, 2H), 0.69 (m, 2H). 15      The
compound of Preparation Example 7 was prepared according to Reaction
Scheme 12 below: Preparation Example 7:
4-(3-Amino-4-methylbenzamido)-2-(trifluoromethyl)benzyl acetate  WO
2011/093684PCT/KR2011M00664 Step 1:
1-(Bromomethyl)-4-nitro-2-(trifluoromethyDbenzene o2NcF,  Br
The procedure of Step 3 of Preparation Example 3 was repeated except
for using 1- methy1-4-nitro-2-(trifluoromethyl)benzene as a starting
material to obtain the title 5 compound. MS miz [M+1 ] 283.09,
285.97. Step 2: 4-Nitro-2-(trifluoromethyl)benzyl acetate 02N e CF
OAc 10The procedure of Step 4 of Preparation Example 3 was repeated
except for using the compound obtained in Step 1 of Preparation
Example 7 as a starting material to obtain the title compound. MS ink
[M+l] 264.05. 15 Step 3: 4-Amino-2-(Irifluoromethyl)benzyl acetate
OAc       The procedure of Step 2 of Example 1 was repeated except
for using the compound obtained in Step 2 of Preparation Example 7 as
a starting material to obtain the tide compound. 20IHNMR (400 MHz,
DMSO-d6) 87.24 (d, 1H), 6.91 (d, 1H), 6.76 (dd, 1H), 5.71 (s, 2H),
4.99 (s, 2H), 2.00 (s, 3H) Step 4:
4-(4-Methyl-3-nitrobenzamido)-2-(trifluoromethyl)benzyl acetate 



OAc 25The procedure of Step 2 of Preparation Example 6 was repeated
except for using  WO 2011/093684PCT/KR2011/000664 the compound
obtained in Step 3 of Preparation Example 7 as a starting material to
obtain the title compound. MS rniz [M+l] 397.10. 5 Step 5:
4-(3-Amino-4-methylbenzamido)-2-(trifluoromethyl)benzyl acetate  OAc
The procedure of Step 3 of Preparation Example 6 was repeated except
for using the compound obtained in Step 4 of Preparation Example 7 as
a starting material to obtain the title compound. 10NMR (400 MHz,
DMSO-d6) 8 10.36 (s, 111), 8.27 (s, 1E1), 8.08 (d, 1H), 7.62 (ci,
1H), 7.18 (s, 1H), 7.08 (q, 2H), 5.17 (s, 2H), 5.11 (s, 2H), 2.12 (s,
3H), 2.07 (s, 3H); MS rniz [M+l] 368.98.           The compounds of
Examples 23 to 26 were prepared according to Reaction Scheme 15 13
below: Reaction Scheme 13    Ac0  CF3  CF, HO Ms0    WO
2011/093684PCT/KR2011M00664 Example 23.
4-(3-(4-(Cyclopropylamino)thienop,2-d]pyrimidine-7-carboxamido)-
4-methylbenzamido)-2-(trifluoromethyl)benzyl acetate    Ae0 5The
procedure of Example 22 was repeated except for using the compound 



obtained in Preparation Example 7 instead of
3-amino-4-methyl-N-(3-(2-methy1-1H- imidazole-1-y1)-5-
(trifluoromethyl)phenyl)benzamide to obtain the title compound.
11-1NMR (400 MHz, DMSO-d6) 8 11.91 (s, 111), 10.60 (s, 1H), 8.99 (hr
s, up, 8.89 (s, 1H), 8.69 (hr s, 1H), 8.53 (hr s, 1H), 8.29 (s, 1H),
8.12 (d, 1H), 7.71 (d, 1H), 7.65 (d, 101H), 7.18 (d, 1H), 5.19 (s,
2H), 3.06-3.04 (m, 1H), 2.89 (s, 3H), 2.08 (s, 3H), 0.85-0.80 (m,
2H), 0.70-0.64 (m, 2H); MS miz [M+1] 584.04.
Example24:4-(CyclopropylamMo)-N-(5-(4-(hydroxymethyl)-3-
(trifluoromethyl)phenylcarbamoy1)-2-methylphenyl)thieno[3,2-d]pyrimid
ine-7- 15 carboxamide        The procedure of Step 5 of Preparation
Example 3 was repeated except for using the compound obtained in
Example 23 instead of (4-chlorothieno[3,2-d]pyrimidine-7- yl)methyl
acetate to obtain the title compound. 201H NMR (400 MHz, DMSO-d6) 8
11.91 (s, 110, 10.50 (s, DI), 8.99 (hr s, 111), 8.88 (s, 1H), 8.68
(hr s, 1H), 8.52 (hr s, 111), 8.20 (s, 1H), 8.08 (d, 1H), 7.72 (dd,
2H), 7.47 (d, 1H), 5.44 (hr s, 1H), 4.64 (d, 2H), 3.09-3.05 (m, 1H),
2.70 (s, 3H), 0.92-0.80 (m, 2H), 0.76-0.65 (m, 2H) ; MS miz [M+1]
541.96. 25 Example 25:
4-(3-(4-(Cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamido)-4-
WO 2011/093684PCT/1CR2011/000664
methylbenzamido)-2-(trifluoromethyl)benzyl methanesulfonate    M so
4-(Cyclopropylamino)-N-(5-(4-(hydroxymethyl)-3-
(trifluoromethyl)phenylearbamoy1)-2-methylphenypthieno[3,2-d]pyrimidi
ne-7- 5 carboxamide (300ing, 0.554mmo1) was dissolved in DCM (2.5mL),
and TEA (0.15mL, 1.11mmol) was added thereto. Methanesulfonyl
chloride (66gL, 0.83mmol) was added to the reaction mixture at 0C.
The reaction mixture was stirred for 6 hours and diluted with DCM
(10mL). The organic layer was washed with brine, dried with MgSO4,
filtered and concentrated under reduced pressure to obtain the title
compound without further 10purification.       'H NMR (400 MHz,
DMSO-d6) 8 11.92 (s, 1H), 10.63 (s, 1H), 8.99 (hr s, 111), 8.89 (s,
1H), 8.68 (hr s, 1H), 8.52 (hr s, 1H), 8.28 (s, 1H), 8.14 (d, 1H),
7.72 (dd, 2H), 7.49 (d, 1H), 4.86 (s, 2H), 3.12-3.05 (m, 1H), 2.67
(s, 3H), 1.20 (s, 3H), 0.92-0.87 (m, 2H), 0.74- 0.60 (m, 2H); MS in/z
[M+1] 619.98 15 Example 26:
4-(Cyclopropylamino)-N-(2-methyl-5-(4-((4-methyl-1H-imidazole-1-
yl)methyl)-3-(trifluoromethypphenylearbamoyllphenylphienop,2-d]pyrimi
dine-7- earboxamide
204-(3-(4-(Cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamido)-4-
methylbenzamido)-2-(trifluoromethypbenzyl methanesulfonate (30mg,
0.048mmol) was dissolved in DMF (1mL), K2CO3(20mg, 0.145mmol) and
4-methyl-1H-imidazole (20mg, 0.242mmo1) were added thereto and
stirred at room temperature for 18 hours. The reaction mixture was
diluted with ethyl acetate (10mL) and washed with brine. The  WO
20111093684PCT/KR2011/000664 organic layer was dried with MgSO4,
filtered and concentrated under reduced pressure. The resulting
mixture was purified by silica gel chromatography (Me0H/DCM=5/95) to
obtain the title compound (23mg, 78% yield). 111 NMR (400 MHz,
DMSO-d6) 8 11.94 (s, 111), 10.74 (s, 1H), 8.99 (br s, 1H), 5  8.93
(s, 1H), 8.68 (br s, 1H), 8.53 (br s, 1H), 8.41 (s, IH), 8.21 (s,
1H), 7.82 (s, 1H), 7.74 (d, 2H), 7.51 (d, 1H), 4.47 (s, 211),
3.09-3.02 (m, 111), 2.24 (s, 311), 1.17-1.00 (m, 2H), 0.85-0.78 (m,
2H).      Example 27:
4-(Cyclopropylamino)-N-(2-methyl-5-(3-(4-methy1-111-imidazole-1-y1)-5



The procedure of Step 5 of Example 1 was repeated except for using
3-(4-
(cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamido)-4-methylbenz
oic acid obtained in Step 3 of Example 21 and
3-(4-methyl-1H-imidazole-1-y1)-5- 15 (trifluoromethyDaniline to
obtain the title compound (see Table 1). Example 28:
N-(5-(3-bromo-5-(trifluoromethylcarbamoyl)pheny1)-2-methylphen34)-4-
(eyelopropylamino)thieno[3,2-d]pyrimidine-7-carboxamide 20The
procedure of Step 5 of Example 1 was repeated except for using 3-(4-
(cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamido)-4-methylbenz
oicacid obtained in Step 3 of Example 21 and
3-bromo-5-(trifluoromethypaniline to obtain the title compound (see
Table 1). 25
Example29:4-(Cyclopropylamino)-N-(2-methyl-5-(6-morpholimPridine-3-
ylcarbamoyl)phenypthienop,2-d]pyrimidine-7-earboxamide       The
procedure of Step 5 of Example 1 was repeated except for using 3-(4-
(cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamido)-4-methylbenz
oicacid 30 obtained in Step 3 of Example 21 and
6-morpholinopyridine-3-amine to obtain the title compound (see Table
1).
Example30:4-(Cyc1opropylamhm)-N-(546-(4-ethylpiperazine-1-yl)pyridine
-3- ykarbamoy1)-2-methylphenyl)thieno[3,2-dlpyrimidine-7-carboxamide
35  WO 2011/093684PCT/KR2011/000664      The procedure of Step 5 of
Example 1 was repeated except for using 3-(4-
(cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamido)-4-methylbenz
oic acid obtained in Step 3 of Example 21 and
6-(4-ethylpiperazine-1-yl)pyridine-3-amine to obtain the title
compound (see Table 1). Examples 31, and 34 to 38      The procedure
of Example 22 was repeated except for using an appropriate starting
compound (see Table 1). Examples 32 and 33      The procedure of
Example 26 was repeated except for using an appropriate starting
compound (see Table 1). The compound of Example 39 was prepared
according to Reaction Scheme 14 below: Reaction Scheme 14
Example39:4-Amino-N-(2-methyl-5-(3-
(trifluoromethyl)benzamido)phenypthienop,2-d]pyrimidine-7-earboxamide
25Step 1: 4-Aminothieno[3,2-d]pyrimidine-7-carboxylic acid 51  WO
2011/093684PCT/KR2011/000664        The procedures of Steps 2 and 3
of Preparation Example 2 was repeated except for using the compound
obtained in Step 2 of Example 1 as a starting material to obtain the
title compound. 5MS in/z [M-1-1] 196.03. Step 2:
4-Amino-N-(2-methy1-5-nitrophenyl)thieno[3,2-d]pyrimidine-7-carboxami
de   



The procedure of Example 8 was repeated except for using the compound
obtained 10 in Step 1 of Example 39 as a starting material to obtain
the title compound. 111 NMR (300 MHz, DMSO-d6) 8 12.12 (s, 1H), 9.26
(d, 11-0, 8.95 (s, 1H), 8.61 (s, 1H), 7.85 (dd, 1H), 7.84 (br s, 2H),
7.55 (d, 1H), 2.60 (s, 3H). MS m/z [M+1] 330.06. Step 3:
4-Amino-N-(5-amino-2-methylphenyl)thieno[3,2-d]pyrimidine-7-carboxami
de IF HN    15       The compound (1g, 3.0mmol) obtained in Step 2 of
Example 39 was added to methanol (15mL) and Pd/C (200mg), and stirred
under H2 atmosphere for 14 hours at room temperature. The reaction
mixture was filtered using Celite and concentrated to obtain the
title compound (I52mg). 201HNMR (300 MHz, DMSO-d6) 8 11.48 (s, 1H),
8.86 (s, 111), 8.54 (s, 111), 7.88 (br s, 211), 7.59 (d, 1H), 6.88
(d, 1H), 6.27 (dd, 1H), 4.92 (br s, 2H), 2.27 (s, 3H). MS rn/z [M+l]
300.09.
Step4:4-Amino-N-(2-methy1-5-(3-(trifluoromethypbenzamido)Phenypthieno
[3,2- 25 d]pyrimidine-7-carboxamide  WO 2011/093684PCT/KR2011/000664
4-Amino-N-(5-amino-2-methylphenyflthieno[3,2-d]pyrimidine-7-carboxami
de (30mg, 0.1mmol) was dissolved in THF (1mL) and TEA(421L, 0.30mmol)
was added thereto. 3-(trifluoromethyl)benzoyl chloride (19gL,
0.13mmol) was added to reaction 5 mixture at 0C and stirred at room
temperature for 6 hours. The reaction mixture was diluted with ethyl
acetate (10mL) and washed with brine. The organic layer was dried
with MgSO4, filtered and concentrated under reduced pressure. The
resulting mixture was purified by silica gel chromatography (3/97
Me0H/DCM) to obtain the title compound (35mg, 74% yield). 1011-1
N1V1R (300 MHz, DMSO-d6) 8 11.74 (s, 1 H), 10.51 (s, 1 H), 8.92 (s, 1
H), 8.67 (s, 1 H), 8.58 (s, 1 H), 8.31 (s, 1 H), 8.28 (d, 1 H), 7.96
(d, 1 H), 7.94 (s, 2 H), 7.77 (t, 1 H), 7.58 (d, 1 H), 7.27 (d, 1 H),
2.44 (s, 3 H).          The compound of Preparation Example 8 was
prepared according to Reaction 15 Scheme 15 below: Reaction Scheme 15
20 PreparationExample8:N-(3-amino4-methylphenyI)-4-morpholino-3-
(trifluoromethyl)benzamide Step 1:
4-Morpholino-3-(trifluoromethyflbenzonitrile  WO
2011/093684PCT/ICR2011/000664
4-Fluoro-3-(trifluoromethyl)benzonitrile (2.0g, 10.58mmol) was
dissolved in dimethyl acetamide (35mL), morpholine (2.88mL,
31.73mmol) was added thereto, and the mixture was subjected to a
reaction at 145C for 19 hours. The reaction mixture was 5 cooled to
room temperature, diluted with ethyl acetate (50mL), and the organic
layer was washed with an aqueous sodium hydrogen carbonate solution
(50mL). The organic layer was washed with water, dried with sodium
sulfate, and the solvent was distilled under reduced pressure. The
concentrated mixture was crystallized with ethyl acetate (10mL) and
n-hexane (80mL) to obtain the title compound as a brown solid (2.1g).



101HNMR (DMSO-d6) 8 8.17 (s, IH), 8.08 (d, 111), 7.58 (d, 111), 3.71
(m, 411), 2.99 (m, 411). Step 2:
4-Morpholino-3-(trifluoromethyl)benzoic acid 0
4-Morpholino-3-(trifluoromethyl)benzonitrile (2.1g, 8.016imnol) was
dissolved in 15 a mixture of tetrahydrofuraneimethanol/water (1:1:1,
v/v/v, 20mL), sodium hydroxide (1.9g, 48.10mmol) was added thereto
and stirred for 40 hours with reflux. The reaction mixture was cooled
to room temperature and IN hydrochloride was added slowly thereto to
pH 3-4. The resulting solid was filtered, washed with water and
dimethyl ether and then dried to obtain the title compound (694mg).
20 111NMR (300MHz, DMSO-d6) 8 8.15 (d, 2H), 7.57 (d, 111), 3.70 (m,
4H), 2.95 (m, 411). Step 3:
N-(4-methy1-3-nitropheny1)-4-morpholino-3-(trifluoromethypbenzamide
4-Morpholino-3-(trifluoromethyl)benzoic acid (694mg, 2.523mmo1) was
dissolved 25 in dimethylformamide (5.6mL), HATU(1.92g, 5.047mmol) and
N,N- diisopropylethylamine (1.37mL, 7.85 lmmol) were added thereto
and stirred at room  WO 2011/093684PCT/1CR2011/000664 temperature for
30 minutes. 4-Methyl-3-nitroaniline (256mg, 1.682mmo1) was added to
the reaction mixture and subjected to a reaction at 45C for 19 hours.
After cooling to room temperature the reaction mixture was diluted
with ethyl acetate (10mL) and washed with an aqueous sodium hydrogen
carbonate solution (10mL). The organic layer was 5 washed with water,
dried with sodium sulfate, and the solvent was distilled under
reduced pressure. The concentrated mixture was crystallized using
ethyl acetate (3mL) n-hexane (30mL) to obtain the title compound
(673mg) as a brown solid.            114 NMR (300 MHz, DMSO-d6) 6 =
10.7 (s, III), 8.50 (s, 1H), 8.25 (m, 2H), 7.98 (d, 1H), 7.65 (d,
1H), 7.49 (d, 1H), 3.72 (m, 41-1), 2.96 (m, 4H). 10 Step 4:
N-(3-amino-4-methylpheny1)-4-morpholino-3-(trifluoromethyflbenzamide
N-(4-methy1-3-nitropheny1)-4-morpholino-3-(trifluoromethyl)benzoamide
(68mg, 0.17nunol) was dissolved in ethanol (1.7mL), tin chloride
(190mg, 0.83mmol) was added 15 thereto, and the mixture was subjected
to a reaction with reflux for 3 hours. The reaction mixture was
'cooled to room temperature, diluted with ethyl acetate and then
washed with an aqueous sodium hydrogen carbonate solution. The
organic layer was washed with distilled water (10mL x 3), dried with
sodium sulfate, and the solvent was distilled under reduced pressure.
The concentrated solution was crystallized using ethyl acetate (2mL)
20 and n-hexane (20mL) to obtain the title compound as a bright
yellow solid (26mg). 11-1 NMR (300 MHz, DMSO-d6) 8 10.0 (s, 1H), 8.21
(m, 2H), 7.61 (d, 111), 7.07 (s, 1H), 6.87 (d, 1H), 6.81 (d, 1H),
4.84 (s, 2H), 3.72 (m, 4H), 2.94 (m, 4H), 2.04 (s, 3H).
Example40:4-(Cyclopropylamino)-N-(2-methyl-5-(4-morpholino-3- 25
(trifluoromethyl)benzamido)phenyl)thienop,2-dlpyrimidine-7-earboxamid
e   WO 2011/093684PCT/KR2011/000664
4-(Cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxylicacid(23mg,
0.10nunol) was dissolved in dimethylformamide 1.0mL, HATU (76mg,
0.20mmol) and N,N-diisopropylethylamine (0.081mL, 0.47mmol) was added
thereto, and the mixture was stirred at room temperature for 30
minutes. N-(3-amino-4-methylpheny1)-4-morpholino- 5
3-(trifluoromethyl)benzoamide (25mg, 0.066mmol) was added to the
reaction mixture and subjected to a reaction at 45C for 17 hours.
After cooling to room temperature the reaction mixture was diluted
with ethyl acetate (5mL) and washed with an aqueous sodium hydrogen
carbonate solution (5mL). The organic layer was washed with brine



11-1 NMR (300 MHz, DMSO-d6) 6 11.8 (s, 1H), 10.4 (s, 1H), 8.95 (s,
1H), 8.66 (d, 2H), 8.50 (s, 1H), 8.26 (d, 2H), 7.65 (d, 1H), 7.50 (d,
IH), 7.27 (d, 1H), 3.74 (m, 4H), 3.03 (m, 1H), 2.98 (m, 4H), 2.48 (s,
3H), 0.85 (m, 2H), 0.68 (m, 2H). 15       The compound of Preparation
Example 9 was prepared according to Reaction Scheme 16 below:
Reaction Scheme 16    Preparation Example 9: t-Butyl
3-amino-4-methylphenylearbamate Step 1: t-Butyl
4-methyl-3-nitrophenylcarbamate 25  Bo c H
4-Methyl-3-nitroaniline (5.0g, 32.86mmol) was dissolved in anhydrous
THF (25mL). t-Butyl bicarbonate (7.5mL, 32.86mmol) dissolved in
anhydrous THF (25mL) was added slowly to the reaction mixture, which
was stirred at 65C for 18 hours. After the reaction was completed the
remaining organic solvent was distilled under reduced 30 pressure,
and water was added thereto. The resulting yellow solid was filtered
and dried to obtain the title compound without further purification.
WO 2011/093684PCT/KR2011/000664              11-1 NMR (400 MHz,
DMSO-d6) 89.76 (s, 1H), 8.23 (d, 111), 7.57 (dd, 1H), 7.39 (d, 1H),
2.43 (s, 3H), 1.48 (s, 9H). Step 2: t-Butyl
3-amino-4-methylphenylcarbamate N,Bo c H2N 5       t-Butyl
4-methyl-3-nitrophenylcarbamate (7.6g, 30.13mmol) was dissolved in
ethanol (167mL) and subjected to a reaction under 50 psi H2 gas. The
reaction mixture was stirred for 2 hours and then concentrated by
filtering with Celite to obtain the title compound without further
purification. 10NMR (400 MHz, DMSO-d6) 88.92 (s, 111), 6.82 (s, 1H),
6.64 (d, IH), 6.48 (d, 1H), 4.73 (s, 211), 1.88 (s, 3H), 1.44 (s,
911).     The compound of Example 82 was prepared according to
Reaction Scheme 17 below: 15 Reaction Scheme 17 Nr--" IIOH  ED CI,
HOBT Boc TEA, DMF HN   



Example 82:
4-(Cyclopropylamum)-N-(2-methyl-5-(4-(4-methyl-111-imidazole-1-34)-3-
(trifluoromethyl)benzoamido)phenyl)thienop,2-dlpyrimidine-7-carboxami
de 20 Step 1: t-Butyl
3-(4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamido)-4- 57
4-(Cyclopropylarnino)thieno[3,2-d]pyrimidine-7-carboxylicacid(5.3g,
22.49mmol) obtained in Step 3 of Preparation Example 4 was dissolved
in DMF (60mL). 5 t-Butyl 3-amino-4-methylphenylcarbamate (6g,
26.99mmol) obtained in Step 2 of Preparation Example 9, EDCI (65g,
33.74mmol), HOBT (6.1g, 44.98mmol) and TEA (4.7mL, 33.74mmol) were
sequentially added to the reaction mixture, which was stirred at room
temperature for 24 hours. After the reaction was completed water
(120mL) was added thereto, and the resulting yellow solid was
filtered and dried to obtain the title 10 compound without further
purification. MS rn/z [M+l] 439.84. Step 2:
N-(5-amino-2-methylpheny1)-4-(cyclopropylamino)thieno[3,2-d]pyrimidin
e-7- carboxamide
3-(4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamido)-4-
methylphenylcarbamate (7g, 15.93nunol) was dissolved in DCM (80mL),
TFA (12mL, 159.3nunol) was added thereto, and the mixture was stirred
at room temperature for 8 hours. After the reaction was completed,
the reaction mixture was concentrated under 20 reduced pressure to
remove the organic solvent and the remaining TFA, and water (20mL)
was added thereto. The reaction mixture was neutralized with 2.0 N
NaOH solution, and the resulting yellow solid was filtered and dried
to obtain the title compound without further purification. MS in/z
[M+1] 339.87 25
Step3:4-(Cyclopropylamino)-N-(2-methyl-5-(4-(4-methyl-1H-imidazole-1-
y1)-3-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxam
ide  WO 2011/093684PCT/KR2011/000664       The procedure of Step 5 of
Example 1 was repeated except for using N-(5-amino-2-
methylpheny1)-4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxami
de and 4-(4- methy1-1H-imidazole-1-y1)-3-(trifluoromethyl)benzoic
acid to obtain the title compound. 5 NMR (300 MHz, DMSO-d6) 6 11.8
(s, 1H), 10.6 (s, 1H), 8.93 (s, 1H), 8.67 (d, 21), 8.47 (s, 2H), 8.39
(d, 1H), 7.94 (s, 1H), 7.75 (d, 1H), 7.60 (m, 111), 7.29 (m, 1H),
7.11 (s, 1H), 3.05 (m, 1H), 2.18 (s, 3H), 0.84 (m, 211), 0.66 (m, 2H)



Examples 41 to 81 and Examples 83 to 121 10       The procedure of
Example 39, 40 or 82 was repeated except for using an appropriate
starting compound (see Table 1).
Example122:4-Amino-N-(5-(3-(4-ehloro-3-(trifluoromethyl)phenyOureido)
-2- 15 methylphenyl)thieno[3,2-d]pyrimidine-7-earboxamide     NN 0
112NA S N CI CF3       4-Amino-N-(5-amino-2-methylphenyOthieno [3
,2-d]pyrimidine-7-carboxamide (50mg, 0.167mmol) obtained in Step 3 of
Example 39 was dissolved in anhydrous THF (1mL), TEA (47pL,
0.334mmol) and triphosgene (17mg, 0.059mmol) were added thereto 20 at
0C, and the mixture was stirred for 2 hours. 4-Chloro-3-
(trifluoromethyDbenzeneamine (49mg, 0.251mmol) was added to the
reaction mixture, which was stirred at room temperature for 10 hours.
The reaction mixture was diluted with ethyl acetate (10mL) and washed
with brine. The organic layer was dried with MgSO4, filtered and then
concentrated under reduced pressure. The resulting mixture 25 was
purified by silica gel chromatography (Me0H/DCM=3/97) to obtain the
title compound (54mg, 60%).  WO 2011/093684PCT/KR2011/000664
11-1 NMR (300 MHz, DMSO-d6) 8 11.70 (s, 1H), 9.01 (s, 1H), 8.91 (s,
111), 8.87 (s, 1H), 8.56 (s, 1H), 8.40 (s, 1H), 8.11 (s, 1H), 7.89
(br s, 2H), 7.60 (m, 211), 7.28 (d, III), 7.18 (d, 111), 2.40 (s,
311). 5 Example 123:
4-(Cyclopropylamino)-N-(2-methyl-5-(3-(3-(4-methy1-1H-imidazole-1-
y1)-5-(trifluoromethyl)phenyllureidolphenyl)thieno[3,2-dlpyrimidine-7
-earboxamide CF3 N's-N0  N inN  H       The procedure of Example 122
was repeated except for using the compound obtainedinStep2of
Example82insteadof N-(5-amino-2-methylpheny1)-4- 10
(cyclopropylamino)thieno[3,2-d]pyrirnidine-7-carboxamide to obtain
the title compound.   111 NMR (300 MHz, DMSO-d6) 8 11.76(br, 211),
9.06(d, 111), 8.94(s, 1H), 8.64(m,  211), 8.51(s, 111), 8.40(d, 111),
8.21(s, 1H), 7.94(d, 111), 7.53(d, 111), 7.32(m, 211), 7.19(m, 



1H), 3.04(m, 1H), 2.37(s, 311), 2.18(s, 311), 0.85(m, 211), 0.69(m,
2H).   15 The compound of Example 124 was prepared according to
Reaction Scheme 17 below:  WO 2011/093684PCT/KR2011/000664 Reaction
Scheme 17 tNPcl(F'Ph3)2C12, Cul,NN TBAF NH(c-hex), fl=-TIASI __- Rio
THF, rt ACN, 80C --CO--- NI.") 's '------- /  Example
124:3-(14-(Cyclopropylamino)thieno[3,2-d]pyrimidine-7-yllethynyl)-4-
5
methyl-N-(3-(4-methyl-111-imidazole-1-y1)-5-(trifluoromethyl)phenyl)b
enzarnide Step 1:
4-(Methylthio)-7-atrimethylsilyflethynypthieno[3,2-d]pyrimidine Nh1
TPAS 7-Bromo-4-(methylthio)thieno[3,2-d]pyrimidine (3g, 11.49mmol)
was dissolved in 10 acetonitrile (30mL) and then
bis(triphenylphosphine)palladium(II) dichloride (204mg, 0.29mmol),
Cul (76mg, 0.40mmol), dicyclohexylamine (2.5mL, 12.64nunol) and
ethynyltrimethylsilane (3.2mL, 22.98nunol) were added thereto. The
reaction mixture was treated with N2 gas for 15 minutes and stirred
at 80C for 14 hours. The reaction mixture was cooled to room
temperature, filtered using Celite and washed with ethyl 15 acetate
(50mL). The filtrate was washed with brine and concentrated by drying
with Mg504. The resulting mixture was purified by silica gel
chromatography (ethyl 



acetateihexane=1:9-2:8) to obtain the title compound (2.1g, 65%
yield) as a yellowish  WO 2011/093684PCT/KR2011/000664 solid.
II-1 NMR (400MHz, CDC13) 8 9.05 (s, Hi), 7.99 (s, 111), 2.74 (s,
311), 0.30 (s, 911), MS m/z : 279.34 [M+1]. 5Step 2:
7-Ethyny1-4-(methylthio)thieno[3,2-d]pyrimidine N
4-(Methylthio)-7-((trimethylsilyfiethynyl)thieno [3
,2-clipyrimidine(500mg, 1.8mmol) was dissolved in THF (5mL) at 1.0M
and then tetrabutylatrunonium fluoride solution (3.6mL, 3.6nunol) was
added thereto. The reaction mixture was stirred at room 10
temperature for 30 minutes and then concentrated. The resulting
mixture was purified by silica gel chromatography (ethyl
acetate/hexane=2:8-3:7) to obtain the title compound (340mg, 91%
yield) as a yellowish solid.                 11-1 NMR (400MHz, CDC13)
6 9.07 (s, 1H), 8.03 (s, 1H), 3.44(s, 111), 2.88 (s, 311), MS m/z
:207.23 [M+1]. 15 Step 3: Ethyl
4-methyl-3((4-(methylthio)thieno[3,2-d]pyrimidine-7-yflethynyl)benzoa
te  0      7-Ethyny1-4-(methylthio)thieno[3,2-d]pyrimidine (850mg,
4.12nunol) was dissolved in DMF (9mL) and then ethyl 3-iodo-4-methyl
benzoate (902mg, 4.12nunol), 20 Pd(PPh3)4 (242mg, 0.21mmol),
CuI(59mg, 0.31mmol) and DIEA(1.0mL, 6.18mmol) were added thereto. The
reaction mixture was stirred at room temperature for 16 hours and
concentrated by filtering with Celite. The resulting mixture was
purified by silica gel chromatography (ethyl acetate/hexane=1:9-2:8)
to obtain the title compound(1.1g, 72% yield) as a yellowish solid.
25NMR (400MHz, CDCI3) 69.11 (s, 1H), 8.75 (s, 1H), 8.07 (s, 1H), 7.90
(d, 111), 7.52 (d, 1H), 4.33 (q, 2H), 2.78 (s, 3H), 2.61 (s, 3H),
1.34 (t, 3H), MS m/z : 369.44 [M+1 Step 4: Ethyl
3((4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-ypethyny1)- 4-methyl
benzoate  WO 2011/093684PCT/1CR2011/000664  0
Ethyl-4-methyl-3-((4-(methylthio)thieno [3
,2-d]pyrimidine-7-yDethynyOb enzoate (440mg, 1.19mmol) was dissolved
in methylene chloride (6mL) and then m-CPBA (616mg, 3.57mmol) was
added thereto at 0C. The reaction mixture was stirred at 0C for 30 5
minutes and methylene chloride (20mL) was added thereto. The reaction
mixture was washed with a sat. aqueous NaHCO3 solution (30mL x 3).
The organic layer was dried with MgSO4, filtered with Celite and
concentrated to obtain the title compound without further
purification.                    111 NMR (400MHz, CDC13) 8 9.58 (s,
111), 9.13 (s, 111), 8.10 (s, 1H), 7.94 (d, 1H), 107.70 (d, 1H), 4.33
(q, 2H), 3.54 (s, 3H), 2.63 (s, 3H)), 1.34 (t, 3H), MS m/z : 385.50
[M+1]. Step 5:
Ethy1-344-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-ypethyny1)-
4-methyl benzoate N 0
15Ethy1-34(4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-yBethyny1)-4
-methyl benzoate (50mg, 0.13mmol) was dissolved in dioxane (I mL) and
then cyclopropylamine (37mg, 0.65mmol) and DIEA (0.1mL, 0.65mmol)
were added thereto. The reaction mixture was stirred at 120C for 8
hours and cooled to room temperature. Ethyl acetate (5mL) was added
thereto and the reaction mixture was washed with brine. The organic
20 layer was dried with MgSO4, filtered with Celite and concentrated.
The resulting mixture was purified by silica gel chromatography
(ethyl acetatethexane=2:8--4:6) to obtain the title compound (32mg,
65% yield). 



NMR (400MHz, DM50-d6) 8 8.52 (s, 1H), 8.47 (s, 1H), 8.09 (m, 1H),
8.03 (s, 1H), 7.89(dd, 1H), 7.51 (d, 1H), 4.32 (q, 2H), 3.58 (m, 4H),
2.58 (s, 3H), 1.32 (t, 3H), MS 25 m/z : 382.59 [M+1]. Step 6:
34(4-(Cyclopropylamino)thieno[3,2-d]pyrimidine-7-yBethyny1)-4-methylb
enzoic acid  WO 2011/093684PCT/KR2011/000664 OH 0 The procedure of
Step 4 of Example 1 was repeated except for using the compound
obtained in Step 5 of Exmaple 123 as a starting material to obtain
the title compound. MS rez : 350.09 [M+1]. 5 Step 7:
3((4-(Cyclopropylamino)thieno[3,2-d]pyrimidine-7-yflethyny1)-4-methyl
-N-(3-(4-
methyl-1H-imidazole-1-y1)-5-(trifluoromethyl)phenyl)benzarnide
The procedure of Step 5 of Example 1 was repeated except for using
the compound 10 obtained in Step 6 in Example 124 as a starting
material to obtain the title compound. MS miz : 573.17 [M+1]. Example
125:
N-(34(4-(eyelopropylamino)thieno[3,2-dlpyrimidine-7-yl)ethynyl)-4-
methylphenyl)-3-(4-methyl-111-imidazole-1-y1)-5-(trifluoromethyl)benz
amide   15 viNf>        The procedure of Step 3 of Example 124 was
repeated except for using 2-iodo-1methyl-4-nitrobenzene (Tel
Laboratory Chemicals, Cat. # 10706, CAS [7745-92-8]) instead of
3-iodo-4-methyl benzoate to obtain the product and then the procedure
of Steps 1 to 3 of Example 4 was repeated using the product to obtain
the title compound. 20MS ink: 573.19 [M+1].  WO
2011/093684PCT/KR2011/000664 Example 126:
3-((4-(Cyclopropylamino)thieno[3,2-d]pyrimidine-7-34)ethynyl)-4-
methyl-N-(4-((4-methylpiperazine-1-yl)methyl)-3-(trifluoromethyl)phen
yl)benzamide  5The procedure of Step 5 of Example 1 was repeated
except for using 34(4- (cyclopropylamino)thieno
[3,2-d]pyrimidine-7-ypethyny1)-4-methylbenzoic acid obtained in Step
6 of Example 124 and (444-methylpiperazine-1-yOmethyl)-3-
(trifluoromethypaniline to obtain the title compound. MS m/z : 605.15
[M+1]. 10 Example 127:
34(4-(Cyclopropylamino)thieno[3,2-ollpyrimidine-7-yllethyny1)-N-(4-
((4-ethylpiperazine-1-yl)methyl)-3-(trifluoromethyl)pheny1)-4-methylb
enzamide HN ", ".".,..#0 The procedure of Step 5 of Example 1 was
repeated except for using 3-((4- 



15
(cyclopropylamino)thieno[3,2-d]pyrimidine-7-yflethyny1)-4-methylbenzo
ic acid obtained  in Step 6 of Example 124 and
(4((4-ethylpiperazine-1-yl)methyl)-3- (trifluoromethypaniline to
obtain the title compound.        11-1 NMR (DMSO, 300MHz) 5 10.54(s,
8.05(d, 1H), 7.91(d, 1H), 7.70(d, 1H), 7.51(d, 202.38(m, 10H),
0.97(t, 3H), 0.80(m, 2H), 0.64(m, 2H). Example 128:
34(4-(Cyclopropylamino)thieno[3,2-d]pyrimidine-7-yflethynyl)-4-
methyl-N-(4-(1-methylpiperazine-1-yloxy)-3-(trifluoromethyl)phenyl)be
nzamide  WO 2011/093684PCT/1CR2011/000664 NI ,......."*,-;".-n--N HN-
-cs-11 A  H NCF3  0 chi)        The procedure of Step 5 of Example 1
was repeated except for using 34(4-
(cyclopropylamino)thieno[3,2-d]pyrimidine-7-yflethyny1)-4-methylbenzo
ic acid obtained in Step 6 of Example 124 and
4-(1-methylpiperidine-4-yloxy)-3-(trifluoromethypaniline to 5 obtain
the title compound.                  11-1 NMR (DMSO, 300MHz) 8
10.41(s, 1H), 8.56(s, 1H), 8.49(s, 1H), 8.24(d, 1H), 8.18(d, 1H),
8.11(d, 1H), 8.03(d, 1H), 7.92(d, 1H), 7.52(d, 1H), 7.33(d, 1H),
4.60(m, 1H), 3.01(m, 1H), 2.60(s, 3H), 2.38(m, 4H), 2.28(s, 3H),
1.93(m, 2H), 1.71(m, 2H), 0.83(m, 2H), 0.69(m, 2H). 10       The
structures, NMR and MS iniz data of the compounds obtained in
Examples 1 to 128 are summarized in Table 1 . Table 1  15 Exa- mple
No. Structure NMR and/or MS raiz  Chemical name  I* 112NN 



/I. CF3 MS m/z [M+1] 455.20
(E)-3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yOviny1)-4-methyl-N-(3-
(trifluoromethyl)phenyObenzamide  WO 2011/093684PCT/KR2011/000664 2
....._ N ' N ?.. ilit H2NN /. CF3 MS rn/z [1\1+1] 582.23.
(E)-3-(2-(4-aminothieno[3,241]pyrimidine-7-yl)viny1)-N-(444-ethylpipe
razine-1- yOmethyl)-3-(trifluoromethyl)pheny1)-4-methylbenzamide 3
N*----N ..* H2NN /* CF3 cD MS m/z [M+1] 567.21.
(E)-3-(2-(4-amirothieno[3,2-d]pyrimidine-7-yl)viny1)-N-(3-(4-ethylpip
erazine-1-y1)-5- (trifluoromethyl)pheny1)-4-methylbenzamide 4 NI--N
IW" -... HAN /H * CF3 N zi N 111 NMR (400 MHz, DMSO-d6)6 8.50 (s,
111), 8.44 (d, 111), 8.37 (s, 1H), 8.25 (d, 1H), 8.04 (d, 111),
7.56(d, 111), 7.52(d, 1H), 7.45(s, 211), 2.58(s, 3H); MS m/z [M+1]
313.25.  



(E)-N-(3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yOvinyl)-4-methylphenyl
)-3-(4-methyl1H-imidazole-1-y1)-5-(trifluoromethyl)benzamide  WO
2011/093684PCT/KR2011/000664  NN 1* H2NN /H fa CF3 MS mh [1%4+1]
568.21. 5
(E)-N-(3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yOviny1)-4-methylphenyl
)-4-(1-  methylpiperidine-4-ylozy)-3-(trifluoromethyl)benzamide  ---?
N-- N   %... H2NN /5CF36 MS miz [M+1.] 455.11.
(E)-N-(3-(2-(4-aminothieno[3,2-dlpyrimidine-7-yOviny0-4-methylpheny1)
-3-  (trifluoromethyObenzamide  I. NN --, 



H2NN   /H * CF3    MS ink [M+1] 581.23. 7
(E)-N-(3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yOviny1)-4-methylphenyl
)-4-((4-  ethylpipemzin-1-yOmethyl)-3-(trifluoromethyObenzamide   111
NMR (300 MHz, DMSO-   d6)811.80 (s,110,10.47 (s,IH),  N -7-N * 8.89
(s, 1H), 8.80 (d, 1H, J = 1.6 8 HNH H2NN Hz), 8.52 (s,111), 8.20-8.17
(m, 111), 8.00-7.97 (m, 214), 7.95-8.95  /S CF3 



(bs, 211), 7.63-7.60 (m, 114), 7.52   (t, 1H, J = 8.0 Hz), 7.40-7.36
(m,   2H), 2.51 (s, 3H).  WO 2011/093684PCT/1CR2011/000664
4-amino-N-(2-methy1-5-(3-(trifluoromethyl)phenylcarbamoyOphenyWeno[3,
2- d]pyrimidine-7-carboxamide 9 PIC7.-N HN . H H2NN / * 0\
IIINMR(300MHz,DM80- 4)511.80 (s,1H),10.12 (s, 111), 8.89 (s, 111),
8.76 (d, 111, J = 1.6Hz), 8.52 (s, 110, 7.87 (bs, 210, 7.59-7.56 (m,
111), 7.40-7.29 (m, 3H), 7.16 (t, 1H, J = 8.1Hz), 6.59 (dd, 1H, J =
8.1Hz, 1.6Hz), 3.68 (s, 311) .
4-amino-N-(5-(3-methoxyphenylcarbamoy0-2-methylphenyOthieno[3,2-d]pyr
imidine-7- carboxamide 10 ....---... ' NN N . ---.. H2NN /a CF3
IN N  111NMR(400MHz,DMSO- 4)511.89 (s, 1 H), 10.68 (s, 1 H), 8.96 (s,
1 H), 8.91 (br s, 1 H), 8.59 (s, 1 H), 8.31 (s, 1 H), 8.23 (s, 1 H),
8.15 (s, 1 H), 7.94 (br s, 2 H), 7.71 (m, 211), 7.49 (m, 2 H), 2.54
(s, 3 HI 2.18 (s, 3 H); MS rth [M+11 552.38  



4-amino-N-(2 -methy1-5 -(3-(4-methy1-1H-imidazole-1 -y1)-5-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-car
boxamide 11 141-'N 4, HH H2NN S0 S N (-) N C. IHNMR(400MHz,DM80-
4)511.88 (s,111),10.50 (s,1H), 8.97 (s, 111), 8.88 (s, 111), 8.60 (s,
111),8.21(s,111),8.07-8.05(d, 111),7.95(s,211),7.72-7.69(d,
211),7.48-7.46 (d,1H), 3.57 (s, 211), 2.61(s, 311), 2.40 (s,8H),
2.34-2.27 (q, 211), 1.00-0.96 (t, 311)
4-amino-N-(5-(44(4-ethylpiperazin-1-yl)methyl)-3-
(trifluoromethyl)phenylcarbamoy1)-2-methylphenyOthieno[3,2-d]pyrimidi
ne-7- carboxamide  WO 2011/093684PCT/KR2011/000664 12 NIC--N IIHN *
H2NN * 0\ 1HNMR(400MHz,DM50- (16)811.86 (s,1H),10.20 (s,111), 8.97
(s, 11), 8.85-8.80 (m, 11), 8.60 (s, 11), 7.95 (br, 2H), 7.67- 7.64
(m, 1H), 7.46-7.43 (m, 1H), 7.11-7.10 (m, 2H), 6.30-6.20 (m, 11),
3.74 (s, 6H), 2.54 (s, 31),
4-amino-N-(543,5-dimethoxyphenylcarbamoy1)-2-methylphenyl)thieno[3,2-
d]pyrimidine-7-carboxamide 



13 HN .1 NN 0* CF le 111 NMR (400 MHz, DMSO-d6) 5 11.85 (s, 111),
10.56 (s, 111), 10.06 (s, 1H), 9.00 (s, 111), 8.87 (s, 1H), 8.73 (s,
111), 8.26 (s, 111), 8.08 (d, 111), 7.72 (d, 111), 7.63-7.57 (m,
311), 7.47 (d, 2H), 7.01 (d, 2H), 3.79 (s, 311), 2.54 (s, 31); MS
rrilz [M+1] 578.07.  4-(4-methoxyphenylamino)-N-(2-methy1-5-(3-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-car
boxamide 14 ....... NN   H "... HNN 0 CF 41 1CY-- 111 NMR (400 MHz,
DMSO-d6) 8  11.90 (s, 111), 10.57 (s, 111), 10.12 (s, 110, 9.04 (s,
11), 8.88 (s, 1H), 8.81 (s, 1H), 8.26 (s, 11), 8.08 (d, 11), 7.72 (d,
111), 7.61 (t, 111), 7.48 (dd, 211), 7.15 (s, 211), 3.80 (s, 611),
3.69 (s, 311), 2.56 (s, 3H); MS rn/z [M+1] 638.08
N-(2-methy1-5-(3-(trifluoromethyl)phenylcarbamoyl)pheny1)-443,4,5-
trimethoxyphenylamino)thieno[3,2-d]pyrimidine-7-carboxamide 15 ---
NN N 4 HNN S /* CF3 111 NMR (400 MHz, DMSO-d6) 5 11.74 (s, 111),
10.52 (s, 111), 10.45 (s, 111), 9.12 (s, 111), 8.98 (hr s, 111), 8.87
(d, 211), 8.30 -8.26 (m, 210, 8.08 (d, 111), 7.73 (d, 11), 7.61 (t,
111), 7.53-7.45 (m, 3H), 2.56 (hr s, 611); MS rn/z [M+1] 563.06
N-(2-methy1-543-(trifluoromethyl)phenylcarbamoyOpheny1)-446-methylpyr
idine-3- ylamino)thieno[3,2-d]pyrimidine-7-carboxamide  WO
2011/093684PCT/KR2011/000664 16 N' N N . HN/N 



0* CF3 111 NMR (400 MHz, DMSO-d6) 8  11.85 (s, 111), 10.56 (s, 111),
10.04 (s, IH), 9.36 (s, 1H), 9.02 (s, 111), 8.88 (s, 110, 8.73 (s,
111), 8.26 (s, 11), 8.08 (d, 111), 7.71 (d, IF!), 7.63-7.57 (m, 211),
7.50-7.45 (m, 211), 7.09 (d, 21), 3.89 (d, 310, 3.29-3.14 (m, 5H),
2.98 (q, 211), 2.56 (s, 311), 1.27 (t, 311); MS m/z [M+1] 660.21
4-(4-(4-ethylpiperazin-1-yOphenylamino)-N-(2-methy1-5-(3-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-car
boxamide 17 1N* HNN . CF3 111 NMR (400 MHz, DMSO-d6) 8 11.80 (s,
111), 10.55 (s, 111), 8.97 (s,1H), 8.81(br s,11-1), 8.66 (s, 111),
8.26 (s, 111), 8.08 (d, 111), 7.72 (d, 110, 7.60 (t, 111), 7.47 (t,
211), 4.56-4.48 (m, 111), 2.53 (s, 111), 1.27 (d, 611); MS m/z [M+I]
514.08  4-(isopropylamino)-N-(2-methyl-5-(3-
(trifluoromethyl)phenylcarbamoy0phenyOthieno[3,2-d]pyrimidine-7-carbo
xamide 18 Ncr-N IHN . H HNN I/. CF3 11-1 NMR (400 MHz, DMSO-d6) 8
11.88 (s, 111), 10.64 (s, 110, 8.94 (s, 110, 8.88 (s, 111), 8.68 (s,
1H), 8.38-8.36 (m, 111), 8.25 (s, 111), 8.08 ( d, 111), 7.70 (d, 11),
7.60 (t, 11), 7.47 (t, 211), 3.04 (d, 311), 2.55 (s, 311); MS m/z
[M+1] 486.01
N-(2-methy1-5-(3-(trifluoromethyl)phenylcarbamoyOpheny0-4-
(methylamino)thieno[3,2-d]pyrimidine-7-earboxamtde 19 N1.7%N IHN . H
HNN / r). CF3 OH 111 NMR (400 MHz, DM504) 8 11.89 (s, 11), 10.56 (s,
111), 8.95 (s, 111), 8.86 (d, 111), 8.66 (s, 11), 8.51 (br s, 1H),
8.25 (s, 111) 11), 8.08 (s, 1, 7.71 (d, 211), 7.60 (t, 111), 7.47 (t,
2H), 4.83 (s, 110,3.65-3.58 (m, 210, 2.68-2.65 (m, 211), 2.45 (s,
311); MS rok [M+1] 516.07  4-(2-hydroxyethylamino)-N-(2-methy1-5-(3-
(trifluoromethyl)phenylcarbamoyl)phenyOthieno[3,2-d]pyrimidine-7-earb
oxamide  WO 2011/093684PCT/K112011/000664 



20 NN IN .1 N /0* CF3 N Co) III NMR (400 MHz, DMSO-d6) 5 11.82 (s,
111), 10.56 (s, 111), 9.01 (s, IN), 8.88 (s, 111), 8.74 (s, 1H), 8.56
(br s, III), 8.07 (d, 111), 7.73 ( d, 1H), 7.61 (t, 1H), 7.47 (dd,
211), 3.40 (s, 411), 3.30 (s, 411), 2.55-2.53 (m, 711); MS m/z [M+1]
585.12
N-(2-methy1-5-(3-(trifluoromethyl)phenylcarbamoyl)pheny1)-4-(2-
morpholinoethylamino)thieno[3,2-d]pyrimidine-7-carboxamide 21 Wr-N 1N
it N /. CF3 MS m/z [M+1] 512.06
4-(cyclopropylamino)-N-(2-methy1-5-(3-
(trifluoromethyl)phenylcarbamoyl)phenyOthieno[3,2-cl]pyrimidine-7-car
boxamide 22 H 40N a CF3 N/c"---NHN 1 /W HNI0 / 111-NMR (300MHz,
DMSO-d6) 5 11.9 (s, 1H), 10.8 (s, 1H), 8.98 (s, IH), 8.90 (s, 1H),
8.67 (s, 1H), 8.52 (s, 111), 8.31 (s, 1H), 8.18 (s, I11), 7.73 (d,
1H), 7.58 (s, 1H), 7.50 (d, 111), 7.42 (s, 1H), 6.95 (s, 1H), 3.04
(m, 111), 2.55 (s, 31-1), 2.35 (s, 3H), 0.84 (m, 2H), 0.69 (m, 2H)
4-(cyclopropylamino)-N-(2-methyl-5-(3-(2-methyl-1H-imidazole-1 -y1)-5
-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-car
boxamide 23 ..--.. '. NN 



HN * H HNN /. CF3 111 NMR (400 MHz, DM504) 5 11.91 (s, 111), 10.60
(s, 111), 8.99 (br s, 1H), 8.89 (s, I11), 8.69 (br s,  111), 8.53 (br
s, IH), 8.29 (s, Ill), 8.12 (d, 1H), 7.71 (d, 1H), 7.65 (d, 111),
7.18 (d, IH), 5.19 (s, 2H), 3.06-3.04 (m, 1H), 2.89 (s, 311), 2.08
(s, 311), 0.85-0.80 (m, 2H), 0.70-0.64 (m, 211); MS m/z [M+l] 584.04.
Ac0
4-(3-(4-(cyclopropylamino)tbieno[3,2-dbyrimidine-7-carboxamido)-4-
methylbenzamido)-2-(trifluoromethyObenzyl acetate  WO
2011/093684PCT/KR2011/000664 24 N ....4"-N HN . H HNN ICF3 *  ill NMR
(400 MHz, DM804) 8 11.91 (s, 111), 10.50 (s, 111), 8.99 (hr s, 1H),
8.88 (s, 11-1), 8.68 (hr s, 1H), 8.52 (hr s, 11-1), 8.20 (s, 111),
8.08 (d, 111), 7.72 (dd, 21-1), 7.47 (d, 111), 5.44 (hr s, 110, 4.64
(d, 211),      3.09-3.05 (in,111), 2.70 (s, 311),   0.92-0.80 (m,
211), 0.76-0.65 (m,  HO 210; MS m/z [M+1] 541.96.
4-(cyclopropylamino)-N-(5-(4-(hydroxymethyl)-3-(trifluoromethyl)pheny
lcarbamoy0-2-  methylphenypthieno[3,2-d]pyrimidine-7-earboxanude 



N".."----N 111 NMR (400 MHz, DM80-d6) a  A?I...---- N 11.92 (s,
11-1), 10.63 (s, 111), 8.99  H H (hr s, 111), 8.89 (s, 111), 8.68 (hr
s, 111), 8.52 (hr s, 111), 8.28 (s, 1H), 25 N o 0 CF3 8.14 (d, 1H),
7.72 (dd, 211), 7.49 (d, 111), 4.86 (s, 210, 3.12-3.05 (m,   111),
2.67 (s, 3H),1.20 (s, 3H),   0.92-0.87 (m, 211), 0.74-0.60 (m,  Ms0
211); MS rn/z [M+1] 619.98
4-(3-(4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamido)-4-
methylbenzamido)-2-(trifluoromethyl)benzyl methanesulfonate   11-1
NMR (400 MHz, DM804) 8  W.---...-- NN.1 



11.94 (s, 110, 10.74 (s, 111), 8.99  HNN (hr s, 111), 8.93 (s, 111),
8.68 (hr s,  /CF3   1H), 8.53 (hr s, 111), 8.41 (s, 111),  . 8.21 (s,
111), 7.82 (s, 111), 7.74 (d,   211), 7.51(d,111), 4.47 (s, 211), 26
3.09-3.02 (in,111), 2.24 (s, 311),   1.17-1.00 (m, 2H), 0.85-0.78 (m,
I 211).
4-(cyclopropylamino)-N-(2-methyl-5-(4((4-methy1-1H-imidazole-1-yOmeth
yl)-3-
(trilluoromethyl)phenylcarbamoyflphenyOthieno[3,2-d]pyrimidine-7-carb
oxamide  ..----- NN 41,  11-1 NMR (300 MHz, DMS0-  IHNH 4)511.90 (s,
1 H), 10.67 (s, 1 H), 



27 HNN /CF3 .  8.97 (s, 1 H), 8.90 (s, 1 H), 8.66 (s,  1 H), 8.51 (s,
1 H), 8.30 (s, 1 H), 8.19 (s, 1 11), 8.16 (s, 1 H), 7.71   (m, 2 H),
7.49 (m, 2 H), 3.12 (m, 1  N II), 2.55 (s, 3 H), 2.17 (s, 3 H), 0.84
xiN (m, 2 H), 0.69 (m, 2 H).  WO 2011/093684PCT/KR2011/000664
4-(cyclopropylamino)-N-(2-methyl-5-(3-(4-methyl-1H-Unidazole-1-y1)-5-
(trifluoromethyl)phenylcarbamoy0phenyl)thieno[3,2-r]pyrimidine-7-carb
oxamide 28 Nir--N HN * H HN N / 41), cF3 MS m/z [M+1] 589.69, 591.67
Br   



N-(5-(3-bromo-5-(trifluoromethylcarbamoyDpheny )-2-methylpheny1)-4-
(cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamide  N*----.'N *
NH   HNN   / / \ MS m/z [M+1] 530.14 29 ci)
4-(cyclopropylamino)-N-(2-methy1-5-(6-morpholinopyridine-3-
ylcarbamoy0phenyOthieno[3,2-d]pyrimidine-7-carboxamide  NNN * H   HNN
// \ MS m/z [M+11 557.12 30 



71---   \---N   2
4-(cyclopropylamino)-N-(5-(6-(4-ethylpiperazine-1-yOpyridine-3-ylcarb
amoy1)-2-  methylphenyOthienoP,2-cflpyrimidine-7-carboxamide
N.4"....N ill NMR (300 MHz, DMS0-  IN . d6)811.9 (s, In), 10.7 (s,
111), 8.98  "..H HN (s, 111), 8.90 (s, 111), 8.67 (s, 11), 31 /CF3 .
8.52 (s, 110, 8.26 (s, 111), 8.15 (s, 1H), 7.71 (d, 110, 7.50 (d,
210,   7.10 (s, 111), 3.05 (m, 1H), 2.55 (s,  N 310, 2.31 (s, 31),
2.10 (s, 311), 0.84  



"I N (m, 21), 0.69 (m, 211)  WO 2011/093684PCT/KR2011/000664
4-(cyclopropylamino)-N-(5-(3-(2,4-dimethy1-1H-imidazole-1-y1)-5-
(trifluoromethyl)phenylcarbamoy1)-2-methylphenyuthieno[3,2-d]pyrimidi
ne-7- carboxamide  NN N    MS mh [M+1] 638.1    32
4-(cyclopropylamino)-N-(2-methyl-5-(444-methyl-1,4-diazepan-1-yl)meth
yl)-3-
(trifluoromethyl)phenylearbamoyl)phenypthienoP,2-dbyrimidine-7-carbox
amide  11-7..-N *   HN   N   



/0. CF3    MS ink [M+1] 638.11 33
(S)-4-(cyclopropylamino)-N-(5-(443-(dimethylammo)pyrrolidine-1-yOmeth
yl)-3-
(trifluoromethyl)phenylcarbamoy1)-2-methylphenyl)thieno[3,2-d]pyrimid
ine-7- carboxamide  H 0 4 NH ,c3 CHN 0 so 111 NMR (300 MHz, DM50- 4
011.9 (s, 1H), 10.7 (s, 1H), 8.98   (s, 114), 8.90 (s, 111), 8.67 (s,
111),  AN 8.52 (s, 1H), 8.26 (s, 11-1), 8.15 (s,   1 11), 7.71
(d,1H), 7.50 (d, 214), 34 ?-4 7.10 (s, 111), 3.05 (m, 111), 2.55 (s,
OH 3H), 2.31 (s, 311), 2.10 (s, 3H), 0.84 



(m, 211), 0.69 (m, 211)
4-(cyclopropylamino)-N-(5-(3-(4-hydroxymethyl)- H-imidazole-1-y1)-5-
(trifluoromethyl)phenylcarbamoy1)-2-methylphenyl)thieno[3,2-d]pyrimid
ine-7- carboxamide  WO 2011/093684PCT/K112011/000664  N)Lf9N vr- a H
HN /0 N to CF3 A0 1H NMR (300 MHz, DMSO- d6)511. 88 (s,11),10.32(s,I
H), 8.96(s,111),8.84(s,111),8.66(s, 111),8.51(s,111),8.08(s,111),
7.96(d,111), 7.67(d,111), 7.44(d, 111),7.30(d,HI),4.56(m,111), 35
3.04(m, 111), 2.52(s, 311), 2.24(m,   411),2.19(s,3H),1.93(m,211),
1.66(m, 211), 0.84(m, 211), 0.69(m,   211).
4-(cyclopropylamirm)-N-(2-methyl-5-(4-(1-methylpiperidine-4-ylozy)-3-



(trifluoromethyl)phenylcarbamoyDphenypthieno[3,2-dbyrimidine-7-carbox
amide  -Me0 111 NMR (300 MHz, DMSO-d6)S  A... NN 0aH
12.45(br,111),10.67(br,110, 9.17(m,111), 9.00(s,1H), 8.75(s,  N
glitilisN risi CF3 111),8.51(s,111),8.35(s,111),  sIP 8.25(s,111),
8.20(s,111), 7.86(dd, 36 N 111),7.75(s,111),7.54(s,111), 7.32(d,
111), 4.16(s, 311), 3.08(m,  Pi 111),2.22(s,311),0.89(m,2H),
0.74(m, 211).
4-(cyclopropylamino)-N-(2-methoxy-5-(3-(4-methyl-1H-imidazole-1-y1)-5
-
(trifluoromethyDphcmylcarbamoyDphenyOthieno[3,2-d]pyrimidine-7-carboz
amide  ...". 'H NMR (300 MHz, DMS0-   d6)811 .90(s,111),10.50(s,1H), 



N 8.98(s,111),8.88(d,111),8.68(s,  /0'0 111),8.51(s,111), -
8.22(d,1H),   8.06(d, 8.06(d,114),7.72(s,111),7.69(s,    37
111),7.47(d,111),3.57(s,211), 3.05(m, 111), 2.55(s, 311), 2.36(br,
811),2.21(s,311),0.86(m,211),   0.70(m, 211).
4-(cyclopropylamino)-N-(2-methyl-5-(4((4-methylpiperazine-1-yDmethyl)
-3-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-car
bozamide  WO 2011/093684PCT/IC112011/000664 38 ------ NNN * H N /.
CF3 



'11 NMR (300 MHz, DMSO- d6)811.88(s,11-1),10.49(s,IN),
9.05(s,111),8.95(d,111),8.86(s, 111),8.76(s,111),8.20(d,111),
8.12(d,1H),7.70(s,111), 111), 7.47(d, 111), 3.55(s, 210, 3.04(m,
111), 2.53(s, 511), 2.39(br, 811), 0.97(t, 3H), 0.86(m, 210, 0.70(m,
211).  N
4-(cyclopropylamino)-N-(5-(4((4-ethylpiperazine-1-yl)methyl)-3-
(trifluoromethypphenylcarbamoy1)-2-methylphenyl)thieno[3,2-d]pyrimidi
ne-7- carboxamide 39 ...----. IHN * '... H2N N /0H. CF3 ill NMR (300
MHz, DMSO-d6) 811.74 (s, 1 11), 10.51 (s, 1 H), 8.92 (s, 1 H), 8.67
(s, 1 H), 8.58 (s, 111),  8.31 (s, 1 H), 8.28 (d, I H), 7.96 (d, I
11), 7.94 (s, 2 II), 7.77 (t, 1 H), 7.58(d, I H), 7.27 (d, 1 H), 2.44
(s, 3H
4-amino-N-(2-methy1-5-(3-(trifluoromethyl)benzamido)phenyl)thieno[3,2
-d]pyrimidine7-carboxamide 40 ....---.. N 'N IHN lit HNN /. CF3 111
NMR (300 MHz, DMSO-d6) 8 11.8 (s, III), 10.4 (s, 111), 8.95 (s, 111),
8.66 (d, 211), 8.50 (s, 111), 8.26 (d, 211), 7.65 (d, 111), 7.50 (d,
1H), 7.27 (d, 1H), 3.74 (m, 4H), 3.03 (m, 111), 2.98 (m, 411), 2.48
(s, 311), 0.85 (m, 211), 0.68 (m, 211).  - C.--
4-(cyclopropylamino)-N-(2-methy1-5-(4-morpholino-3-
(trifluoromethyl)benzamido)phenypthieno[3,2-d]pyrimidine-7-carboxamid
e 41 



NC'-'No A..-...0 NN His cF HN ,N..... 11-1 NMR (300 MHz, DMSO-
d6)8I1.74(s,111),10.31(s,1H), 8.90(s,111), 8.62(m, 211), 8.48(s,
111),7.52(d,111),7.37(s,111), 7.32(s,11),7.23(d,111),6.98(s, 111),
6.38(s, 111), 3.I2(m, 211), 3.03(m, 111), 2.42(s, 311), 2.29(m, 211),
2.12(s, 611), 1.69(m, 211), 0.84(m, 211), 0.68(m, 211).
4-(cyclopropylamino)-N-(5-(3-(3-(dimethylamino)propylamino)-5-  WO
2011/093684PCT/KR2011/000664
Orifluoromethypbenzamido)-2-methylphenypthieno[3,2-d]pyrimidine-7-car
boxamide 42 N*Th 040o H NN sHN . 'H NMR (300 MHz, DMSO4)811.75 (s, 1
H), 10.21 (s, 1 H), 8.95 (s, 1 H), 8.70 (s, 1 H), 8.58 (s, 1 H), 8.03
(m, 4 H), 7.65 (m, 4 H), 7.24 (d, 1 H), 2.43 (s, 3 H); MS m/z [M+1]
403.96  4-amino-N-(5-benzamido-2-methylphenyl)thieno[3
2-d]pyrimidine-7-carboxamide 43 N .1-N H2NN 40 HN 0 'H NMR (300 MHz,
DMSOd6)S11.72 (s, 1 H), 10.20 (s, 1 HI 8.92 (s, 1 H), 8.65 (s, 1 H),
8.59 (s, 1 H), 7.92 (hr s, 2 H), 7.55 (d, 1 H), 7.25 (d, 1 H), 7.14
(hr s, 2 H), 6.70 (s, 1 H), 3.83 (s, 6 H), 2.44 (s, 3H)
4-amino-N-(543,5-dimethoxybenramido)-2-methylphenypthieno[3,2-d]pyrim
idine-7- carboxamide 44 W7'N 



HNN 40 HI-41I101 .-- N I 'H NMR (300 MHz, DM504)611.75 (s, 1 H),
10.83 (s, 1 H), 10.30 (s, 1 H), 9.04 (s, 1 H), 8.85 (s, 1 H), 8.68
(s, 1 H), 8.25 (d, 1 H), 7.98 (d, 2 H), 7.90 (m, 1 H), 7.75 (m, 1 H),
7.56 (m, 4 H), 7.31 (m, 2 H), 2.46 (s, 3 H), 2.31 (s, 3 H); MS m/z
[M+11 516.91
N-(5-benzamido-2-methylpheny1)-4-(5-methylpyridin-2-ylamino)thieno[3,
2- d]pyrimidine-7-carboxamide 45 *\N HH* CF3 NS NH,, ,N ._y 'H NMR
(300 MHz, DMS0- d6)311.75 (s, 1 H), 10.54 (s, 1 H), 8.92 (s, 1 H),
8.67 (s, 1 H), 8.56 (s,  1 H), 8.42 (s, 1 H), 8.14 (s, 1 H), 8.09 (s,
1 H), 7.95 (s, 2 H), 7.64 (m, 2 H), 7.60 (d, 1 H), 7.29 (d, 1 H),
6.36 (m, 2 H), 2.45 (s, 3 H)     N-(543 41H-pyrrol-1
-y1)-5-(trifluoromethyl)b enzaznido)-2 -methylpheny1)-4-
aminothieno[3,2-d]pyrimidine-7-carboxamide 46 -7' NN HN * H2N/N  H *
CF3 1H NMR (300 MHz, DM50d6)811.71 (s, 1 H), 10.40 (s, 1 H), 8.90 (s,
1 H), 8.86-8.62 On, 2 H), 8.07-7.78 (m, 2 H), 7.63-7.48 (m, 3 H),
7.30-7.20 (m, 1 H), 7.13-7.05 (m, 1 H), 3.00 (s, 6 H), 2.43 (s, 3 H)
WO 2011/093684PCT/1CR2011/000664
4-amino-N-(5-(3-(dimethylamino)-5-(trifluoromethypbenzamido)-2-
methylphenyuthieno[3,2-d]pyrimidine-7-carboxamide  e NN 1 HN *0 



H2NN /0H fie CF3 'H NMR (300 MHz, DMS0- 4)811.78 (s, 1H), 10.70 (s,
1H), 8.94 (s, 111), 8.75-8.65 (m, 111), 8.59-8.53 (m, 211), 8.35-8.25
(m, 1H), 8.25-8.15 (m, 111), 8.10-8.07 47  (m, 111), 8.01-7.90 (m,
211), 7.63-  (N 7.59 (m, 1H), 7.32-7.29 (m, 1H),  Nb 7.19-7.15 (m,
1H), 2.47 (s, 3H)
N-(5-(3-(1H-imidazol-1-y1)-5-(trifluoromethyl)benzamido)-2-methylphen
yl)-4- aminothieno[3,2-dipyrimidine-7-carboxamide   'H NMR (300 MHz,
DM50-  NN * 4)511.76 (s, 1 H), 10.55 (s, 1 H),  ,......Lk HIN0 8.93
(s, 1 H), 8.68 (s, 1 H), 8.59 (s,  112NN 1 ns0 1 H), 8.31 (s, 2 H),
8.20 (s, 1 H), 48 H 4/4, r r Isr  3 8.15 (d, 1 H), 7.94 (m, 2 H),
7.60   



(d, 1 H), 7.39 (d, 1 11), 2.46 (s, 3   H); MS m/z [M+1} 489.95
4-amino-N-(5-(3-fluoro-5-(trifluoromethyl)benzamido)-2-methylphenypth
ieno[3,2- d]pyrimidine-7-carboxamide   NN 111 MAR (300 MHz, DMSO-
112NN d6)511.74 (s, 1 H), 10.49 (s, 1 11),  H 5 CF3 8.92 (s, 1 H),
8.67 (s, 1 11), 8.58 (s,   1 H), 8.27 (m, 2 11), 7.95 (m, 3 H), 49
7.59 (d, 1 H), 7.27 (d, 1 H), 3.68 (s,  ciN N C 2 H), 2.45-2.27 (m,
10 H), 0.98 (m, 311); MS m/z [M+1] 597.92
4-amino-N-(5-(4((4-ethylpiperazine-1-Amethyl)-3-(trifluoromethyl)benz
amido)-2-  methylphenyl)thieno[3,2-cl]pyrimidine-7-carboxamide  Nnr,
N  OrCF3 N ia, 11-1 NMR (300 MHz, DMSO- 



HHtir 4)811.78 (s, 1 H), 10.49 (s, 1 H), 8.93 (s, 1 H), 8.66 (d, 1
H), 8.59 (s, 50  1 H), 8.31 (s, 1 H), 8.23 (m, 2 H),  LT) 7.93 (m, 2
H), 7.59 (d, 1 H), 7.27   (d, 1 H), 4.58 (d, 1 H), 4.05 (m, 1  OAc
H), 2.69 (m, 4 H), 1.25 (m, 4 11)  WO 2011/093684PCT/KR2011/000664  I
-(443
-(4-aminothieno[3,2-d]pyrimidine-7-carboxyamido)-4-methylphenylcarbam
oy1)- 2-(trifluoromethypbenzyl)piperidine-4-y1 acetate 51 N#7...114HN
faa NN / 0. c3 11.1 NMR (300 MHz, DMSO- d6)511.69 (s, 1 H), 10.51 (s,
1 H), 10.14 (s, 1 H), 9.00 (s, 1 H), 8.76  (s, 1 H), 8.68 (d, 1 H),
8.31 (s, 1 H), 8.28 (d, 1 H), 7.96 (d, 1 H), 7.80-7.73 (m, 3 H), 7.68
(d, 1 H), 7.41 (m, 2 H), 7.28 (d, I H), 7.17 (t, 1 H), 2.46 (s, 3 H);
548
N-(2-methy1-5-(3-(trifluoromethypbenzamido)pheny1)-4-(phenylamino)thi
eno[3,2- dbyrimidine-7-carboxamide 52 ..---... 



N --- I'NHN . %-... HNN ----H* CF3 MS m/z [M+1] 571
N-(2-methy1-5-(3-(trifluoromethyl)benzamido)pheny1)-4-(pyridine-4-
ylamino)thieno[3,2-d]pyrimidine-7-carboxamide  ' NN  N * HN N - N
SHCF3 I. 114 NMR (300 MHz, DMS0- 4)511.19 (s, 1 H), 10.50 (s, 1 H),
8.93 (s, 1 H), 8.62 (s, 1 H), 8.50 (s, 1 H), 8.30 (s, 1 H), 8.27 (d,
1 H), 7.95 (d, 1 H), 7.87 (d, 1 H), 7.77 (t, 1 H), 7.59 (dd, 1 H),
7.31 (m, 3 H), 6.43 (m, 2 H), 2.40 (s, 3 H);MS m/z [M+1] 549.77
N-(2-methy1-5-(3-(trifluoromethyl)benzamido)phenyl)-4-(pyridine-2-
ylamino)thieno[3,2-d]pyrimidine-7-carboxamide 54 NC"..N HN . 0 --....
H2N">-4.N /HN * 111 NMR (300 MHz, DMSOd6)811.75 (s, 1 H), 10.78 (s, 1
H), 8.93(s, 1 H), 8.81 (br d, 2 H), 8.62 (d, 1 H), 8.58 (s, 1 H),
8.08 (d, 1 H), 8.06 (d, 1 H), 7.92 (s, I H), 7.85 (t, 1 H), 7.76 (t,
1 H), 7.62 (dd, 1 H), 7.29 (d, 1 H), 2.45 (s, 3 11)
4-amino-N-(5-(isoquinoline- I
-carboxyamido)-2-methylphenyl)thieno[3,2-d]pyrimidine7-carboxamide
WO 2011/093684PCT/ICR2011/000664 55  ..----. N ---N N * 



H2NN /0HI N4Ik 1H NMR (300 MHz, DMSOd6)811.74 (s, 1 H), 10.67 (s, 1
H), 9.47 (s, 1 H), 8.94 (s, 1 H), 8.80 (s, 1 H), 8.68 (s, 1 H), 8.58
(s, 1 H), 8.30 (d, 1 H), 8.25 (d, 1 H), 7.93- 7.81 (m, 5 H), 7.66 (d,
1 H), 7.28 (d, 1 H), 2.44 (s, 3 H)
4-amino-N-(5-(isoquinoline-3-carboxyamido)-2-methylphenyl)thieno[3,2-
d]pyrimidine7-carboxamide 56 ...----" NN IN * H2NN/ /H/0 N 4 IH MAR
(300 MHz, DMSOd6)811.76 (s, 1 H), 10.65 (s, 1 H), 8.94 (s, 1 H), 8.80
(s, 1 H), 8.59 (s, 1 H), 8.21 (m, 2 H), 7.95 (br s, 2 I), 7.88 (t, 1
H), 7.68 (m, 3 H),
4-amino-N-(5-(4-methoxyquinoline-2-carboxyamido)-2-methylphenyl)thien
o[3,2- d]pyrimidine-7-carboxamide 57 N ..---"---N N0 . H2NNNH N /  *
11.1 NMR (300 MHz, DMSOd6)811.73 (s, 1 H), 11.68 (s, 1 H),  10.25 (s,
1 H), 8.94 (s, 1 H), 8.65 (s, 1 H), 8.58 (s, 1 H), 7.92 (br s, 2 H),
7.65 (m, 2 H), 7.46 (m, 2 H), 7.26 (d, 1 H), 7.21 (t, 1 H), 7.05 (t,
1 H), 2.44 (s, 3 H)
N-(5-(1H-indole-2-carboxyamido)-2-methylpheny1)-4-aminothienop,2-dbyr
imidine-7- carboxamide 58 N N* FIN0 H2NN /H 111 NMR (300 MHz,
DMSOd6)811.72 (s, 1 H), 10.54 (s, 1 H), 8.92 (s, 1 H), 8.81-8.73 (m,
3 H), 8.54 (s, 1 H), 8.19 (m, 2 H), 8.07 (t, 1 H), 7.67 (br t, 1 H),
7.57 (m, 1 H), 7.27 (t, 1 H), 2.42 (s, 3 H)
4-amino-N-(2-methy1-5-(picolinamido)phenyOthieno[3,2-d]pyrimidine-7-c
arboxamide 



59 NI:7%-NN * -..../ %H H214N MS m/z [M+1] 405A1
4-an-dno-N-(2-methy1-5-(nicotinamido)phenypthieno[3,2-d]pyrimidine-7-
carbozamide  WO 2 0 1 1 /0 93684PCT/K1t2011/000664 60 N..-:\N 'N * 0
H2NN /H, / III NMR (300 MHz, HMSO4)811.39 (s, 1 H), 10.56 (s, 1 H),
8.93 (s, 1 H), 8.77 (m, 2 11), 8.69 (d, 1 H), 8.58 (s, 1 H), 7.86 (n,
2 H), 7.57 (dd, I H), 7.25 (d, 111), 2.43 (s, 3 H)
4-amino-N-(5-(isonicotinamido)-2-methylphenyl)thieno[3,2-d]pyrimidine
-7- carboxamide 61 NN I HN . \ H2NN  /0Hfh, CF3 rr-N IL. '>- N 111
NMR (300 MHz, DM80- 4)811.75 (s, 1 H), 10.55 (s, 1 H), 8.92 (s, 1
11), 8.68 (d, 1 H), 8.59 (s, 1 H), 8.35 ((1, 2 11), 8.12(s, 1 H),
7.92 (hr s, 2 H), 7.59 (dd, 1 H), 7.50 (s, 1 H), 7.28 (d, 1 H), 6.98
(s, 1 H), 2.44 (s, 3 H), 2.36 (s, 3 H); MS m/z [M+1] 551.88
4-amino-N-(2-methyl-5-(3-(2-methyl-1H-imidazole-1-y1)-5-
(trifluoromethypbenzamido)phenyl)thieno[3,2-d]pyrimidine-7-earboxamid
e 62 IHN * \ 



HNN /H * 111 NMR (300 MHz, DM80- (16)811.71 (s, 1 H), 10.33 (s, 1 H),
8.92 (s, 1 H), 8.66 (d, 1 H), 8.57 (s, 1 H), 7.93 (in, 2 H), 7.81 (m,
2 H), 7.57 (m, 2 H), 7.43 (hr t, 1 H), 7.25 (d, 1 H), 2.43 (s, 3 H)
4-amino-N-(5-(3-fluorophenylamido)-2-methylphenypthieno[3,2-d]pyrimid
ine-7- carboxamide 63 N-:-* "--N 1N \CF3 H2NN /H  111 NMR (300 MHz,
DM80- do)811.71 (s, 1 H), 10.53 (s, 1 H), 8.91 (s, 1 H), 8.59 (m, 2
11), 7.97 (m, 2 H), 7.83 (d, 1 H), 7.77 (d, 1 H), 7.69 (br t, 2 H),
7.47 (d, 1 H), 7.24 (d, 1 H), 2.45 (s, 3 H)
4-amino-N-(2-methy1-5-(2-(trifluoromethyl)benzamido)phenyHthieno[3,2-
d]pyrimidine7-carboxamide  WO 2011/093684PCT/1CR2011/000664 64  NN HN
. 1 N H2N  /H a CF3 N C--2H), JR)  11, / 11.1 NMR (300 MHz,
DMSOd6)811.55 (s, 1 H), 10.34 (s, 1 H), 8.92 (s, 1 H), 8.64 (s, I H),
8.57 (s, 1 H), 7.91 (m, 2 H), 7.55 (d, 1 H), 7.53 (s, 1 H), 7.34 (s,
I H), 7.28 (d, 1 H), 6.93 (s, 1 H), 3.65-3.51 (m, 4    2.43 (s, 3 H),
2.38 (s, 6 H), 2.28  (m, 2 H), 1.95 (m, 1 H)
(R)-4-amino-N-(5-(3-(3-(dimethylamino)pyrrolidine-1-y1)-5-
(trifluoromethypbenzamido)-2-methylphenyl)thieno[3,2-clipyrimidine-7-
carboxamide 65 IC..- NN 1UN . --... H2NN 



/ . 111 NMR (300 MHz, DMSOd6)811.70 (s, 1 H), 10.23 (s, 1 H), 8.91
(s, 1 H), 8.68 (d, 1 IT), 8.57 (s, 1 H), 7.92 (br s, 2 H), 7.54 (m, 3
H), 7.42 (t, 1 H), 7.24 (d, I H), 7.13 (dd, 1 H), 3.83 (s, 3 H), 2.42
(s, 3 ID
4-amino-N-(5-(3-methoxybenzamido)-2-methylphenyl)thieno[3,2-d]pyrimid
ine-7- carboxamide 66 ---,... N ---N 1N . \ H2NN / . CF3 ill NMR (300
MHz, DM80- d6)611 .73 (s, 1 H), 10.50 (s, I H), 8.92 (s, 1 H), 8.68
(d, 1 H), 8.57 (s,I H), 8.16 (d, 2 H), 7.91 (m, 4 H), 7.57 (dd, I H),
7.26 (d, 1 H), 2.44 (s, 3 H)
4-amino-N-(2-methy1-5-(4-(trifluoromethyl)ben7amido)phenyl)thieno[3,2
-d]pyrimidine7-earboxatnide 67 N c7%. N HN . \ H2NN /H I N,0 111 NMR
(300 MHz, DMSOd6)811.72 (s, 1 H) 10.58 (s, 1 H), 8.92 (s, 1 H), 8.68
(s, 1 H), 8.57 (s, 1 H), 7.92 (hr s, 2 H), 7.41 (dd, I H), 7.24 (d, 1
H), 6.61 (s, 1 H), 2.42 (s, 3 II), 2.12(m, 1 H), 1.10 (m, 2 H), 0.97
(m, 2 H); MS miz [M+1] 435.26
N-(3-(4-aminothienoP,2-d]pyrimidine-7-carboxyamido)-4-methylpheny1)-5
- cyclopropylisoxazol-3-carboxamide  WO 2011/093684PCT/KR2011/000664
68 1* NIC----NN \ H2NN 



/H N. N 401 MS rth [M+l] 516.22
4-amino-N-(5-(1-(4-fluorobenzy1)-3-methyl-1H-pyrazole-5-carboxyamido)
-2- methylphenyHthieno[3,2-cl]pyrimidine-7-carboxamide 69 17%  NN IHN
40 HNN I/0H10, CF3 'H NMR (300 MHz, DMS0- 4)611.73 (s, 1 1-1), 10.50
(s, 1 H), 8.88 (s, 1 H), 8.66 (s, 2 H), 8.29 (m, 3 H), 7.95 (d, 1 H),
7.77 (t, I H), 7.58 (d, 1 H), 7.27 (d, 1 H), 3.01(d, 3 H), 2.44 (s, 3
H); MS m/z [M+1] 486.39
N-(2-methy1-5-(3-(trifluoromethypbenzamido)pheny1)-4-(methylamino)thi
eno[3,2- d]pyrimidine-7-carboxamide 70 N NN 5  HNN / fik CF3 'H NMR
(300 MHz, DM50- 4)811.76 (s, 1 H), 10.50 (s, 1 H), 8.94 (s, 1 H),
8.66 (hr s, 2 H), 8.48 (br s, 1 H), 8.31 (s, 1 H), 8.28 (d, 1 H),
7.95 (d, 1 H), 7.77 (t, 1 II), 7.58 (dd, 1 H), 7.27 (d, 1 H), 3.05
(in, I H), 2.44 (s, 3 H), 0.83 (m, 2 H), 0.68 (hr s, 2 H); MS miz
[M+I] 512.25
4-(cycloamino)-N-(2-methy1-5-(3-(trifluoromethypbenzamido)phenyl)tbie
no[3,2- d]pyrimidine-7-carboxamide 71 N.-7-N IHN 4 HNN fa CF3 'H NMR
(300 MHz, DM50- 4)811.78 (s, 1 H), 10.50 (s, I H), 8.90 (s, 1 H),
8.67 (s, 1 H), 8.60 (s, 1 11), 8.27 (m, 3 H), 7.95 (d, 1 H), 7.77 (t,
1 H), 7.58 (d, 1 H), 7.26 (d, 1 H), 4.58 (m, I H), 2.44(s, 3 H),
2.01-1.47(m, 8 H)   



4-(cyclopentylamino)-N-(2-methy1-5-(3-(trifluoromethyl)benzamido)phen
yl)thieno[3,2- d]pyrimidine-7-carboxamide  WO
2011/093684PCT/KR2611/000664 72   I. N =C...14N NN /H . pc S.... 3
--...N MS m/z [M+1.] 563.07
N-(2-methy1-5-(3-(trifluoromethypbenzamido)pheny1)-4-(6-methylpyridin
e-3- ylamino)thieno[3,2-d]pyrimidine-7-carboxamide  N.C..% N . ill
NMR (400 MHz, DMSO4)6  I'HN 11.72 (s, 1H), 10.53 (s, 1H), 10.04  NN
(s,111), 9.43 (br s,111), 8.98 (s,  /0Ha CF3 1H), 8.72 (s, 111), 8.69
(s, 111), 8.31 (s, 111), 8.29 (d, 1H), 7.97 (d, 1H),  41) 7.79 (t,
111), 7.58 (d, 2H), 7.29 (d, 73  111), 7.08 (d, 211), 3.89 (d, 311), 



3.24-3.11(m, 5H), 2.98 (t, 2H),   2.46 (s, 3H), 1.27 (t, 3H); MS m/z
[M+1] 660.07
4-(4-(4-ethylpiperazine-1-yOphenylamino)-N-(2-methyl-5-(3-
(trifluoromethyl)benzamido)phenyl)thienoP,2-dbyrimidine-7-carboxamide
111 NMR (300 MHz, DMS0-  N -47-.-N. 1N 4)611.79 (s, 1 H), 10.54 (s, 1
H), 8.94 (s, 111), 8.68 (br s, 1 H), 8.65  N (s, 1 H), 8.50 (br s, 1
H), 8.46 (s, 1  /0HCF3 H), 8.40 (s, 1 H), 8.22 (s, 1 H), 8.18  . (s,
1 H), 7.71 (s, 1 H), 7.59 (dd, 1 74  H), 7.29 (d, 1 H), 3.03 (m, 1
H),  



N 2.45 (s, 3 H), 2.18 (s, 3 H), 0.85  I N (m, 2 H), 0.68 (m, 2 H); MS
m/z [M+1] 614.0
4-(cyclopropylamino)-N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-y1)-5-
(trifluoromethyObenzamido)phenypthieno[3,2-d]pyrimidine-7-carboxamide
Ncr*-----N IHN 41,   HNN  75 / Ill CF3 MS m/z [M+1] 610.67  C-N   \
WO 2011/093684PCT/ICR2011/000664
4-(cyclopropylamino)-N-(2-methyl-5-(4-(4-methylpiperazin-1-y1)-3-
(trifluoromethypbenzamido)phenypthieno[3,2-d]pyrimidine-7-carboxarnid
e  N ' N N * N 



/ilit C F3    MS m/z [M+1] 638.58 76 N   Rs)   N--.   /
(S)-4-(cyclopropylamino)-N-(5-(44(3-(dimethylammo)pyrrolidin-1-yl)met
hyl)-3-
(trifluoromethyl)benzoamido)-2-methylphenyl)thienop,2-d]pyrimidine-7-
carboxamide  if7--. N *   IN   N  



/0H * CF3 MS m/z [M+11 606.57 77    .....-N   I   N
4-(cyclopropylamino)-N-(2-methyl-5-(4-((4-methyl-1H-imidazole-1-ypmet
hyl)-3-
(trifluoromethypbenzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxami
de  %1 N*1 iN * 'NMR (300 MHz, DMS0- 11 d6)811.75 (s, 1 H), 10.53 (s,
1 H),  HNN 8.89 (s, 1 11), 8.66 (s, 2 H), 8.46 (s,  I/HCF3 1 H), 8.39
(s, 111), 8.33 (br q, 1H),  * 8.22 (s, 1 H), 8.18 (s, 1 H), 7.71 (s, 



1 H), 7.59 (d, 1 H), 7.29 (d, 1 H), 78 N 3.03 (d, 311), 2.45 (s, 3
H), 2.18 (s,   311); MS m/z [M+1] 566.49 7( N
N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-y1)-5-
(trifluoromethyl)benzoamido)pheny1)-4-(methylamino)thieno[3,2-d]pyrim
idine-7- carboxamide  WO 2011/093684PCT1KR2011/000664 79  ....--. N.
' N HN *o '-? HNN H . CF3 N 7( N ill NMR (300 MHz, DMSO4)811.76 (s, 1
H), 10.53 (s, 1 H), 8.89 (s, 1 H), 8.67 (s, 1 H), 8.64 (s, 1 H), 8.46
(s, 1 H), 8.39 (s, 1 H), 8.38 (t, 1 H), 8.22 (s, 1 II), 8.18 (s, 1
H), 7.71 (s, 1 H), 7.57 (d, 1 II), 7.29 (d, 1 H), 3.55 (m, 2 H), 2.42
(s, 3 H), 2.18 (s, 3 H), 1.22 (t, 3 H); MS m/z [M+11 580.58
4--(ethylamino)-N-(2-methy1-5-(3-(4-methyl-IH-imidazole-1-y1)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxam
ide 80 NNHN  1. 



HN Llr.4N H . CF3 MS m/z [M+11 620.59  ....-N I rN
4-(cyclopentylamino)-N-(2-methyl-5-(3-(4-methyl-1H-imidawle-1-y1)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxam
ide 81 ----.... N ' N N * HNN / 0. C F3 N j N MS m/z [M+1] 726.77
N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-y1)-5-
(trifluoromethypbenzoamido)pheny1)-4-(4-(4-methylpiperazin-1-
yOphenylamirm)thieno[3,2-d]pyrimidine-7-carboxamide  WO
2011/093684PCMCR2011/000664 82 IN-5"-NN . HNN H * rc vil 3 N- -s", N
111 NMR (300 MHz, DM80d6)611.8 (s, 111), 10.6 (s, 1H), 8.93 (s, Ill),
8.67 (d, 211), 8.47 (s, 211), 8.39 (d, 111), 7.94 (s, IH), 7.75 (d,
111), 7.60 (m, 111), 7.29 (m, IH), 7.11 (s, 111), 3.05 (m, 111), 2.18
(s, 311), 0.84 (m, 211), 0.66 (n, 2H)  



4-(cyclopropylamino)-N-(2-methyl-5-(4-(4-methyl-1H-imidazole-1-y1)-3-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrinildine-7-carboxa
mide 83 "'"*....'..-  N4 IHN HNN /H * CF3 ill NMR (300 MHz,
DMSOd6)511.8 (s, 111), 10.6 (s, IH), 8.93 (s, 111), 8.67 (d, 211),
8.49 (s, 111), 8.38 (d, 211), 8.12 (s, IH), 7.60 (m, 211), 7.29 (n,
111), 7.09 (s, 111), 3.04 (m, 111), 2.39 (s, 3H), 0.84 (m, 2H), 0.70
(m, 211)  N I        4-(cyclopropylamino)-N-(2-methyl-5-(3
-(2-methyl-1H-imidazole-1 -y1)-5 -
Orifluoromethypbenzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamid
e 84 "*. NN  N 4 HNN /0H . CF3 111 NMR (300 MHz, DMSO- d6)611.8 (s,
111), 10.3 (s, 1H), 8.93 (s, 111), 8.65 (s, 211), 8.49 (d, 111), 7.55
(d, 111), 7.49 (s, 111), 7.34 (s, 111), 7.35 (d, 111), z7.49 (s,
Ill), 7.34 (s, 111), 7.25 (d, 111), 6.94 (s, 111), 3.56 (m, 411),
3.04 (m, 11.1),  2.26 (s, 611), 0.77 (m, 611)  N 



C..)i li) 14, /    (R)-4-(cycl opropylamino)-N-(5-(3
-(3-(dimethylamino)pyrrolidine-1 -y1)-5-
(trifluoromethyl)benzoamido)-2-methylphenypthienoP,2-cflpyrimidine-7-
carboxamide  WO 2011/093684PCT/ICR2011/000664 85 NN HN .0 HNN /H *
cF3 111 NMR (300 MHz, DM50- d6)811.8 (s, 1H), 10.4 (s, 1H), 8.93 (s,
114), 8.64 (s, 111), 8.49 (s, 111), 7.74 (s, 111), 7.63 (s, 1H), 7.56
(d, 1H), 7.36 (s, IH), 7.25 (m, IH),      3.06 (m, 111), 2.30 (s,
311), 0.80 (m,   2H), 0.66 (m, 211)
4-(cyclopropylamino)-N-(2-methyl-5-(3-(4-methylpiperazin-1-y1)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxam
ide    '  NN * 111 NMR (300 MHz, DMSO-  



N 4)611.8 (s, IH), 10.4 (s, 111), 8.93  HN (s, 111), 8.64 (s, 211),
8.51 (s, 111),  /H cr3 . 7.94 (s, 1H), 7.75 (s, 1H), 7.67 (s,   1H),
7.56 (d,111),7.38 (s,111),    86  7.27 (d, 111), 3.77 (m, 411), 3.05
(m, 111), 2.43 (m, 41), 0.83 (m,   211), 0.69 (m, 211)
4-(cyclopropylamirm)-N42-methyl-5-(3-(mmpholino-5-
(trifluoromethypbenzoamido)phenypthieno[3,2-cl]pyrimidine-7-carboxami
de  11"---"---N 4 N 111 NMR (300 MHz, DM80- 



d4811.8 (s, 111), 10.5 (s, 111), 8.93  HNN (s, 111), 8.66 (s, 2H),
8.50 (s, 111),  /. CF3 8.25 (d, 211), 7.98 (d, 111), 7.58 (d,   111),
7.27 (d,1H), 3.83(s, 211),    87  3.04 (m, 1H), 2.70 (m, 811), 2.44
(s,   3H), 2.39 (s, 311), 1.80 (m, 211),   0.83 (m, 211), 0.69 (m,
21); MS   raiz [M+11 638.62
4-(cyclopropylamino)-N-(2-methy1-5-(444-methyl-1,4-diazepan-1-Amethyl
)-3-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-dipyrimidine-7-carboxam
ide  N'-e-N HN 40 



111 NMR (300 MHz, DMSO- d6)811.8 (s, 1H), 10.7 (s, 1H), 8.94  HNN /H
(s, 111), 8.68 (d, 211), 8.48 (m, 211), 8.39 (d, IH),7.73 (d, 111),
7.61 (d, 88 4k CF 111),7.29 (d,111),6.93(s,111),   3.06 (m, 1H), 2.46
(s, 3H), 2.10 (s,  \ 310, 2.02 (s, 3H), 0.84 (m, 211),   0.69 (n,
211)  WO 2011/093684PCT/1CR2011/000664
4-(cyclopropylamino)-N-(5-(4-(2,4-dimethy1-111-imidazole-1-y1)-3-
(trifluoromethynbenzoamido)-2-methylphenyl)thieno
[3,2-d]pyrimidine-7-carboxamide  0 4110 ...11* cF, 111 NMR (300 MHz,
DM80- d6)812.07(s,1H),10.55(s,1H), 8.96(s,1H),8.86(d,111),8.64(s,  -S
111),8.51(s,111),7.60(m,111),  



t7.-NH 7.53(m, 211), 7.36(t,111), 7.15(s, 89  1H),3.73(m,211),
3.55(m, 211),   3.16(m, 111), 2.69(m, 411), 2.49(s,   3H), 2.24(m,
2H), 0.85(m, 2H),   0.69(m, 21).  4-(cyclopropylamino)-N-(2
-fluoro-5-(3 -(4-methy1-1,4-diazepane-1 -yI)-5-  (tri
fluoromethyl)benzoamido)phenyl)thieno[3 ,2-d]pyrimidine-7 -carbox
amide  tf-7-"N . 111 NMR (300 MHz, DM80-  IN \ HNN d6)811.8 (s, 111),
10.6 (s, IH), 8.94 (s, 111), 8.67 (d, 211), 8.50 (s, 111),  /oHCF3
8.33 (d, 211), 8.07 (s, 111), 7.60 (d,  * IH), 7.29 (d,111), 7.20
(s,111), 



90  3.04 (m, 111), 2.48 (s, 311), 2.32 (s,  N 311), 2.12 (s, 311),
0.84 (m, 211),  _I N 0.70 (m, 211)
4-(cyclopropylamino)-N-(5-(3-(2,4-dimethyl-1H-imidazole-1-y1)-5-
(trifluoromethyl)benzoamido)-2-methylphenyl)thienop,2-dbyrimidine-7-c
arboxamide  N#...-- . INHN '11 NMR (300 MHz, DM80-   d6)511.8 (s,
1H), 10.6 (s, IH), 8.94  HNN / (s, 111), 8.68 (d, 211), 8.55 (m, 3H),
oH . CF3 8.29 (s, 111), 8.23 (s, 111), 8.04 (s, 91  111), 7.62
(d,1H), 7.30 (d,111), 



N 7.18 (s, 111), 3.04 (m, 111), 2.46 (s,  C311), 0.85 (m, 2H), 0.70
(m, 211)  N
N-(5-(3-(1H-imidazole-1-y1)-5-(trifluoromethyl)benzoamido)-2-methylph
eny1)-4-  (cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamide  WO
2011/093684PCT/1CR2011/000664 92 IPlr'NN * HNN /oH. CF3 111 NMR (3 00
MHz, DM80d6)81 1.8 (s, 1H), 10.3 (s, 111), 8.93 (s, 111), 8.64 (d,
211), 8.51 (s, 111), 7.55 (d, 111), 7.46 (s, 111), 7.32 (s, 111),
7.26 (d, 111), 6.91 (s, IH), 3.54 (m, 411), 3.15 (m, 111), 3.05 (m,
111), 2.44 (s, 311), 2.22 (s,6H),  1.89 (m, 211), 0.84 (m, 210, 0.69
(m, 211)   N s) R N-- /
(S)-4-(cyclopropylamino)-N-(5-(3-(3-(dimethylamino)pyrrolidin-1-y1)-5
-
(trifluoromethyl)benzoamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-7
-carboxamide  N..--c?N 'H NMR (300 MHz, DMS0- 



1HN . d4611.8 (s, 114), 10.3 (s, 110, 8.93  HNN (s, 111), 8.64 (d,
211), 8.49 (s, 111),  /CF3 7.54 (d, 110, 7.45 (s, 211), 7.26 (d,  .
111), 7.05 (s, 111), 3.63 (m, 2H), 93  3.54 (t, 211), 3.05 (m, 111),
2.70 On, 211), 2.44 (s, 311), 2.28 (s, 311), 1.92   (m, 211), 0.84
(m, 211), 0.69 (m,   211)
4-(cyclopropylamino)-N-(2-methyl-5-(3-(4-methy1-1,4-diazepan-1-y1)-5-
(trifluoromethypbenzoamido)phenyOthieno[3,2-d]pyrimidine-7-carboxamid
e   111 NMR (3 00 MHz, DM80-   d6)61 1.8 (s, 1H), 10.2 (s, 110, 8.93
0 40 



(s, 111), 8.63 (d, 211), 8.49 (s, 111),  F3 rM *C 8.25 (s, 111), 8.08
(d, 111), 7.55 (d,  - 10 111), 7.23 (d,111), 7.04 (d,1H), 94 'qv-NH
3.52 (m, 511), 3.04 (m, 111), 2.74  ;N- (m, 211), 2.43 (s, 311), 2.19
(s, 611),   1.93 (m, 111), 1.77 (m, 111), 0.84   (n, 211), 0.68 (m,
211)  (R)-4-(cyclopropylamino)-N-(5
-(4-(3-(dimethylamino)pyrrolidine-1 -yI)-3 -
(trifluoromethypbenzoamido)-2-methylphenypthieno[3,2-d]pyrimidine-7-c
arboxamide   'H NMR (3 00 MHz, DM80-   d6)51 1.7 (s, 111), 10.2 (s,
1H), 8.93 95 0 40 0 .. 



'M10 CF3 N (s, 111), 8.63 (d, 211), 8.49 (s, 111), 8.25 (s, 111),
8.08 (d, 111), 7.55 (d, 110, 7.23 (d,111), 7.04 (d,111),  H pr-N 3.52
(n, 511), 3.04 (in, 111), 2.74   (m, 211), 2.43 (s, 311), 2.19 (s,
611),   1.93 (m, 111), 1.77 (m, 111), 0.84   (m, 211), 0.68 (m, 211)
WO 2011/093684PCT/KR2011/000664
(S)-4-(cyclopropylamino)-N-(5-(4-(3-(dimethylamino)pyrrolidine-1-y1)-
3-
(trifluoromethyObenzoamido)-2-methylphenyl)thknoP,2-dbyrimidine-7-car
boxamide 96 0 40 0 CF3 , NHN, ).." N 111 NMR (DMSO, 3 00MHz); 8
11.74(s, 111), 10.52(s, 111), 8.89(s, 111),8.64(m,2H),8.45(s,111),
8.39(s,111), 8.19(m, 311), 7.70(s, 111), 7.58(d, 111), 7.28(d, 111),
4.10(m, 111), 2.80(m, 211), 2.43(s, 311), 2.17(d, 611), 1.96(m, 411),
1.65(m, 211). 



N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-y1)-5-
(trifluoromethyl)benzoamido)pheny1)-4-(1-methylpiperidine-4-ylamino)t
hieno[3,2- d]pyrimidine-7-carboxamide 97 0 a N 0CF3 .."'"".si .. HH
ir -N'' 1c:7-NHC 1H NMR (DMSO, 300MHz); 8 11.75(s, 111), 10.41(s,
1H), 8.93(s, 111),8.64(s,211),8.49(s,111),
8.24(s,111),8.21(d,111),7.63(d, 1H),7.54(dd,111),7.24(d,111), 3.30(m,
111), 3.02(q, 41), 2.43(s, 311), 0.94(t, 611), 0.82(m, 211), 0.68(m,
211).
4-(cyclopropylamino)-N-(5-(4-(diethylamino)-3-(trifluoromethypbenzoam
ido)-2- methylphenypthieno[3,2-d]pyrimidine-7-carboxamtde 98  al CF3
N ..."r NSO H H 1H NMR (DMSO, 3 00MHz); 8 11.72(s, 111), 10.1 1(s,
111), 8.92(s, 111),8.64(s,111),8.59(s,111),
8.49(s,111),8.12(s,111),8.06(d, 111),7.53(d,111),7.22(d,111), 7.00(d,
111), 5.14(d, IH), 3.30(m, 111), 3.03(m, 111), 2.68(m, 211), 2.41(s,
311), 2.24(s, 31), 2.06(m, 211), I.90(m, 211), 1.60(m, 211), 0.83(m,
2H), 0.67(m, 211).
4-(cyclopropylamino)-N-(2-methyl-5-(4-(1-methylpiperidine-4-ylamino)-
3-
(trifluoromethyl)benzoamido)phenyOthieno[3,2-d]pyrimidine-7-carboxami
de 99 is! 40 i 



Nso CF3 " v-NHN rN 111 NMR (300 MHz, DMS0- d6)812.2
1(s,111),10.72(s,111), 9.00(d,211),8.65(s,IH),8.50(s,
111),8.46(s,111),8.40(s,111), 8.24(s,111), 8.17(s,111),7.71(m, 211),
7.57(d, 111), 3.04(m, 111), 2.18(s, 311), 0.83(m, 211), 0.68(m, 211).
N-(2 -chloro-5-(3 -(4-methy1-1 H-imid a 781e-1-y1)-5-  WO
2011/093684PCT/KR2011/000664
(trifluoromethyObenzoamido)pheny0-4-(cyclopropylamino)thieno[3,2-d]py
rimidine-7- carboxamide 100 0 al 0 ...CF3 -HH111 ii-P NQ v.-NH ,N-
111 NMR (DMSO, 300MHz); 8 12.14(s, 111), 10.26(s, 111), 8.96(s,
111),8.84(dd,111),8.64(s,110, 8.51(s,111),8.23(d,111),8.06(d, 1H),
7.62(m, 111), 7.33(t, 110, 7.05(d, 111), 3.47(m, 411), 3.02(m, 110,
2.71(m, 111), 2.18(s, 611), 2.16(m, 1H), 1.76(m, 111), 0.84(m, 211),
0.68(m, 211).
(R)-4-(cyclopropylamino)-N-(5-(4-(3-(dimethylamino)pyrrolidine-1-y0-3
-
(trifluoromethyDbenzoamido)-2-fluorophenyl)thieno[3,2-clbyrimidine-7-
carboxamide 101 CP 4 0 (-N s  11ri- CF3 S 



vs-NH141"........ " N In NMR (300 MHz, DMS0-
d6)812.05(s,111),10.45(s,111), 8.85(s,111),8.79(d,111),8.61(s,
111),8.36(s,111),8.27(s,1111 8.24(s,111),8.00(s,II1),7.54(d, 111),
7.19(d, 1H), 7.14(s, 111), 3.08(m, 11), 2.65(s, 311), 2.49(s, 311),
0.78(m, 211), 0.64(m, 211).
N-(2-chloro-5-(3-(2,4-dimethy1-1H-imidazole-1-y1)-5-
(trifluoromethyebenzoamido)phenyl)-4-(cyclopropylamino)thieno[3,2-d]p
yrimidine-7- carboxamide 102 0 a 0 -...,- Nis CF3 - ...HHIP
v-NHHNisr-,1 l.....0 1H NMR (DMSO, 300MHz); 8 11.75(s, 111), 10.38(s,
111), 8.92(s, 1H),8.63(s,211),8.49(s,1H), 7.73(s,110, 7.66(s,IH),
7.55(d, 110, 7.37(s, 111), 7.25(d, 111), 3.76(br, 411), 3.30(br,
411), 3.03(m, 110, 2.44(s, 311), 0.85(m, 211), 0.69(m, 211).
4-(cyclopropylamino)-N-(2-methy1-5-(3-(morpholinoamino)-5-
(trifluoromethyl)benzoamido)phenyOthieno[3,2-cl]pyrimidine-7-carboxar
nide 103 o it o CF3 % * NHN )_. 4 N 111 NMR (DMSO, 300MHz); 8
11.70(s, 111), 10.66(s, 1H), I0.14(s, 



1H),9.01(s,111),8.77(s,Ill), 8.68(d,1H),8.46(s,111),8.40(s,
1H),8.22(s,111),8.18(s,111), 7.74(t,311),7.60(d,1H),7.41(t,
2H),7.30(d,IH),7.I8(t,111), 2.49(s, 3H), 2.18(s, 311).
N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-y0-5-
(trifluoromethyl)benzoamido)pheny1)-4-(phenylamino)thieno[3,2-d]pyrim
idine-7-  WO 2011/093684PCT/K122011/000664  carboxamide 104 0 a 0
4r- --.. N rah CF3  - H H ill I N1 ty-NH C.,N. 1H NMR (DMSO, 300MHz);
8 12.05(s, 111), 10.43(s, 111), 8.91(s, 1H), 8.81(d, IH), 8.58(s,
111), 8.46(s, 111), 8.I6(m, 211), 7.55(m, 211), 7.33(t, 111), 3.26(m,
411), 3.04-2.91(m,5H),2.22(s,311), 0.78(m, 211), 0.63(m, 211).
4-(cyclopropylamino)-N-(2-fluoro-5-(4-(4-methylpiperazine-1-y1)-3-
(trifluoromethypbenzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxami
de 105 0 a 0 ---..,P.- N."p CF , ,HH4111-11 veNHH N 111 NMR (DMSO,
300MHz); 8 11.78(s, 111), 10.33(s, 111), 8.94(s,
111),8.67(m,211),8.58(s,1H), 7.57(d,111), 7.41(d, 211), 7.27(d, 111),
7.08(s, 111), 6.25(s, 111), 3.22(m, 111), 3.07(m, 211), 2.46(s, 311),
2.22(s, 6H), 2.20(m, 211), 0.87 (m, 211), 0.74(m, 211).
4-(cyclopropylamino)-N-(5-(3-(2-(dimethylamino)ethylamino)-5-
(trifluoromethypbenzoamido)-2-methylphenypthienoP,2-dbyrimidine-7-car
boxamide 106 



0FN 4I ' is CF3 Is -lir N3 yr-NH #14- 111 NMR (DMSO, 300MHz); 8
12.14(s, IH), 10.26(s, 111), 8.96(s,  110, 8.84(dd, 111), 8.63(s,
111), 8.50(s, 111), 8.24(d, 111), 8.06(dd,  111), 7.61(m, 111),
7.29(t, 110, 7.05(d, 111), 3.47(m, 411), 3.02(m,  111), 2.69(m, 1H),
2.18(s, 610, 2.16(m, 111), 1.76(m, 1H), 0.82(m, 211), 0.69(m, 211).
(S)-4-(cyclopropylamino)-N-(5-(4-(3-(dimethylamino)pyrrolidine-1-y1)-
3-
(trifluoromethypbenzoamido)-2-fluorophenyl)thieno[3,2-d]pyrimidine-7-
carboxamide 107 041)0 CF3 ,rilI 0 -S VNH 1H NMR (DMSO, 300MHz); 8
12.16(s, 111), 10.43(s, 111), 8.96(s, 111),8.86(dd,111),8.63(s,111),
8.51(s,111), 7.61(m,111), 7.45(s, 111),7.33(m,211),6.91(s,
1H),3.54(m,411),3.13(t,111), 3.03(m,111), 2.08(s,111), 2.20(s,
611),1.82(m,111),0.84(m, 210, 0.63(m, 211).
(S)-4-(cyclopropylamino)-N-(5-(3-(3-(dimethylamino)pyrrolidine-1-y1)-
5-
(trifluoromethyl)benzoamido)-2-fluorophenypthieno[3,2-d]pyrimidine-7-
carboxamide  WO 2011/093684PCT/KR2011/000664 108 o a o i'......,
NAik. CF3 H pi S Iv-NHN, 



5?.." N 111 NMR (DMSO, 300MHz); 8 12.20(s, 111), 10.63(s, 1H),
8.97(s, 111),8.89(m,111),8.64(s,111), 8.51(s,1H),8.33(s,111),8.30(s,
111),8.08(s,111),7.65(m,111), 7.36(t,IH), 7.20(s, 111), 3.04(m,
111),2.32(s,311),2.16(s,3H), 0.84(m, 210, 0.68(m, 211).
4-(cyclopropylamino)-N-(5-(3-(2,4-dimethyl1H-imidazole-1-y1)-5-
(trifluoromethyl)benzoamido)-2-fluorophenyl)thieno[3,2-d]pyrimidine-7
-carboxamide 109 Nt--N N 1411 Nsii CF3 NSHH41,1-- H 111 NMR (300 MHz,
DMSOd6)611.8 (s, 1H), 10.4 (s, 11), 8.93 (s, IH), 8.64 (s, 2H), 8.52
(s, 111), 7.72 (s, 111), 7.56 (d, 211), 7.32 (s, 111), 7.25 (d, 111),
3.33 (m, 4H), 3.04 (m, 1H), 2.44 (s, 311), 1.73 (m,  611), 0.84 (in,
214), 0.68 (m, 211)
4-(cyclopropylamino)-N-(2-methyl-5-(3-(piperidine1 -y1)-5-
(trifluoromethyl)benzoamido)phenypthieno[3,2-dipyrimidine-7-carboxami
de 110 /-----N N kCF3 NN NSHHWI H 111 NMR (300 MHz, DMSO4)811.8 (8,
111), 10.4 (s, 111), 8.93 (s, 110, 8.65 (s, 211), 8.53 (s, 111), 7.75
(d, 211), 7.56 (d, 111), 7.48 (s, 111), 7.27 (d, 111), 3.30 (m, 411),
2.49 (n, 411), 2.44 (s, 311), 2.37 (q, 211), 1.04 (t, 311), 0.84 (m,
211), 0.69 (m, 211)
4-(cyclopropylamino)-N-(5-(3-(4-ethylpiperazin-1-y1)-5-(trifluorometh
ypbenzoamido)- 2-methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide
111 N41) NN Nso c3 HSHH 



Ill NMR (300 MHz, DMSOd6)611.7 (s, 111), 10.3 (s, IH), 8.93 (s, 1"),
8.63 (s, 211), 8.49 (s, 111), 8.25 On, 210, 7.57 (d, 1H), 7.45 (d,
111), 7.25 (d, 111), 4.77 (m, 110, 3.04 (m, 111), 2.30 (s, 311), 2.28
On, 411), 2.18 (s, 311), 1.95 (m, 411), 0.84 (m, 211), 0.68 (m, 2H);
MS m/z [M+l] 625.18
4-(cyclopropylamino)-N-(2-methy1-5-(4-(1-methylpiperidine-4-yloxy)-3-
(trifluoromethyObenzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxami
de  WO 2011/093684PCT/KR2011/000664 112 & N#-No NN OOP N0 CF3 HH 111
NMR (300 MHz, DM80- d6)811.8 (s, 111), 10.3 (s, 1H), 8.93 (s, 111),
8.64 (s, 2H), 8.50 (s, 111), 7.55 (d, 111), 7.45 (s, 111), 7.32 (s,
1H), 7.25 (d, 1H), 6.88 (s, 111), 3.33 (m, 411), 3.04 (m, 111), 2.43
(s, 311), 1.97 (m, 411), 0.82 (m, 211), 0.68 (m, 211)
4-(cyclopropylamino)-N-(2-methyl-5-(3-(pyrrolidine-1-y1)-5-
(trifluoromethypbenzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxami
de 113 r-c-No N %0CF3 N er>"--NHHNiot HS ... 1H NMR (300 MHz,
DMSOd6)811.8 (s, 111), 10.6 (s, 111), 8.94 (s, 111), 8.66 (s, 211),
8.59 (s, 111), 7.60 (d, 11), 7.45 (d, 211), 7.24 (d, 1H), 6.88 (s,
111), 4.14 (m, 311), 3.15 (s, 311), 3.04 (m, 111), 2.44 (s, 311),
1.98 (m, 411), 0.84 (m, 211), 0.68 (m, 211)
(R)-4-(cyclopropylamino)-N-(2-methy1-5-(3-(2-methylpyrrolidine-1-y1)-
5-
(trifluoromethypbenzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxami
de 114 r-r.N o N 01 %NNso c,3 



NsH H 1H NMR (300 MHz, DMSOd6)811.8 (s, 111), 10.4 (s, 111), 8.93 (s,
111), 8.66 (s, 211), 8.52 (s, 111), 7.55 (d, 111), 7.42 (d, 211),
7.26 (d, 111), 6.98 (s, 111), 3.45 (q, 411), 3.04 (m, 111), 2.44 (s,
311), 1.12 (t, 611), 0.82 (m, 211), 0.69 (m, 2H)
4-(cyclopropylamino)-N-(5-(3-(diethylamino)-5-(tnfluoromethyl)benzoam
ido)-2- methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide 115
r"--"-No N NNis CF3 HSH HN 1H NMR (300 MHz, DMSOd6)811.8 (s, 1H),
10.3 (s, 111), 8.93 7.54 (d, 8 ,                s, 8110.50 (;.,
3311a, 11_0.64 (;402H?, 1H), 7.25 (d, 1H), 6.97 (s, 111), 6.36 (t,
111), 3.14 (q, 211), 3.04 (m, 111), 2.44(s, 3H), 1.18(t, 311), 0.86
(m, 211), 0.68 (m, 211)
4-(cyclopropylamino)-N-(5-(3-(ethylamino)-5-(trifluoromethyl)benzoami
do)-2- methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide  WO
2011/093684PCT/KR2011/000664 116 r-N N ,40 Nsi CF3 b'Nsel- H FIN 0 '
III NMR (300 MHz, DMS0- 4)611.8 (s, 1H), 10.3 (s, 111), 8.93 (s, 1H),
8.65 (s, 211), 8.51 (s, 111), -,,, (d, 1 / 3.311), 7.38 (s, 111),
7.33 (s, 111), 7.24 (d,1I0, 7.01(s,111), 6.30 (d, 111), 3.04 (m,
111), 2.78 (m"1H), 2.44(s, 311), 2.22(s, 311), 2.18 (m, 211), 1.91
(in, 210, 1.45 (m, 211), 0.83 (n, 411), 0.69 (in, 211)  



4-(cyclopropylamino)-N-(2-methyl-5-(3-(1-methylpiperidine-4-ylamino)-
5-
(trifluoromethyl)benzoamido)pheny0thieno[3,2-d]pyrimidine-7-carboxami
de 117 NN 4..4i, Cr3 NN1110 HH N y_ N 11-1 NMR (300 MHz, DMSO-
d6)811.93(br,111),10.61(br,11-0, 9.07(s,111),8.87(s,114),8.50(d,
211),8.42(s,I11),8.25(s,HO, 8.18(d,211),7.73(s,111),7.63(t, 211),
7.41(t, 111), 3.04(m, 111), 2.19(s, 311), 0.84(m, 211), 0.72(m, 211).
4-(cyclopropylamino)-N-(3-(3-(4-methyl-1H-imidazole-1-y0-5-
(trifluoromethyDbenzoamido)phenyl)thieno[3,2-c]pyrimidine-7-carboxami
de 118 ,....."Me0 . 1 A, N' N 040CF3 NN IS )_Nrii 11-1 NMR (300 MHz,
DMSO- d6)812.50(br,IH),10.50(br,1H), 8.92(s,111),8.86(d,Ill),8.70(s,
111),8.47(s,21-1),8.41(s,111), 8.23(s,111),8.19(s,111),7.73(s,
111),7.62(dd,111),7.13(d,111), 3.98(s, 311),3.05(m,111), 2.19(s,
311), 0.86(m, 210, 0.70(m, 21-1).
4-(cyclopropylamino)-N-(2-methoxy-5-(3-(4-methyl-1H-imidazole-1-y1)-5
-
(trifluoromethyl)benzoamido)pheny0thieno[3,2-d}pyrimidine-7-carboxami
de 



119 0 N N0 a CF3 VI-111.11NIS SH N.,.. N IH NMR (300 MHz, DM80-
d5)811.82(br,IH),11.64(br,111), 10.57(br, 111), 9.14(s, 111), 9.07(s,
111),8.70(s,111),8.46(s,111), 8.41(s,111),8.23(s,111),8.18(s,
111),7.83(s,111),7.72(d,111), 7.30(d, 311), 3.30(m, 111), 2.49(s,
311), 2.25(s, 310, 1.01(m, 411)
4-(cyclopropylcarboxyamido)-N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1
-y1)-5-
(trifluoromethyDbenzoamido)phenyethieno[3,2-cDpyrimidine-7-carboxamid
e  WO 2011/093684PCT/ICR2011/000664 120 0PIC-N 4111CF3 IIN HN40 N )__
) N 111 NMR (300 MHz, DMSO- d6)811.62(br,1H),10.58(br,111), 9.20(d,
211), 8.72(d,111),8.48(s, 111),8.41(s,111),8.24(s,111), 8.20(s,1H),
8.13(d, 2H), 7.73(s,  1H),7.61(m,411),7.34(d,111), 2.49(s, 310,
2.20(s, 3H)  



4-benzoamido-N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-y1)-5-
(trifluoromethyDbenzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxami
de  121 - NN 40 r. 111 NMR (300 MHz, DMSO- d6)612.21(br, 111),
10.64(br, 111), 8.98(s, 1H), 8.89(dd, 110, 8.70(s, 1H), 8.51(s, 111),
8.46(s, 111), 8.40(s,1H),8.24(s,111),8.17(s,
11),7.72(s,111),7.70(m,111), 7.37(dd, 1H), 3.14(m, 111), 2.I8(s,
311), 0.84(m, 211), 0.68(m, 211).   Cr3 NNso HH N ,_) N
4-(cyclopropylamino)-N-(2-fluoro-5-(3-(4-methyl-111-imidazole-1-y1)-5
-
(trifluoromethyDbenzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxami
de 122 NN I...-- H2N N o * CI CF3 111 NMR (300 MHz, DM80- d6)B11.70
(s, 1H), 9.01 (s, IH), 8.91 (s, 111), 8.87 (s, 111), 8.56 (s, 111),
8.40 (s, 11D, 8.11 (s, 1H), 7.89 (br s, 210, 7.60 (m, 211), 7.28 (d,
110, 7.18 (d, 111), 2.40 (s, 311)
4-amino-N-(5-(3-(4-chloro-3-(trifluoromethyDphenyOureido)-2-
methylphenyl)thieno[3,2-d]pyrimidine-7-carboxammie 123 CF3 



NN A.... Hle1Si NNN"-k. HH 1H NMR (300 MHz, DM80-
d6)811.76(br,2H),9.06(d,111), 8.94(s,111), 8.64(m, 211), 8.51(s, 1H),
8.40(d, 111), 8.21(s, 111), 7.94(d, 111), 7.53(d, 111), 7.32(m, 211),
7.19(m, 111), 3.04(m, 111), 2.37(s, 3H), 2.1 8(s, 3H), 0.85(m, 211),
0.69(m, 211).
4-(cyclopropylamino)-N-(2-methyl-5-(3-(3-(4-methyl-1H-imidazole-1-y1)
-5-
(trifluoromethyDphenyOureido)phenyethieno[3,2-d]pyrimidine-7-carboxam
ide  WO 2011/093684PCT/1CR2011/000664 124 N17-1'1 ?. H* H N CF3 MS
m/z : 573.17 [M+1].  * N   7( N
34(4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-yDethyny1)-4-methyl-
N-(3-(4-
methyl-1H-imidazole-1-y1)-5-(trifluoromethyl)phenyl)benzamide
Ne..----N   I 



*      /N   HCF3 MS m/z : 573.19 [M+1].  .  125    N   ,1
N-(34(4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-yflethyny1)-4-met
hylpheny1)-3-
(4-methyl-1H-imidazole-1-y1)-5-(trifluoromethyDbenzamide  *11 NC-Nis
CF3   RNi MS m/z : 605.15 [M+I] 



126
34(4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-yDethyny1)-4-methyl-
N-(44(4-
methylpiperazine-I-Amethyl)-3-(trifluoromethyDphenyObenmmide   1H NMR
(DMSO, 300MHz); 6  Nr-'4Nal..., CF3 10.54(s,111), 8.54(s,111),
8.48(s,  0 LW 111),8.19(m,311),8.05(d,111),  HNS 7.91(d,1H),
7.70(d,IF), 7.51(d, 127 A 111),3.55(s,2H),2.98(m,111),   2.59(s,
311), 2.38(m, 101), 0.97(t,   311), 0.80(m, 211), 0.64(m, 211)
344-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-ypethyny1)-N-(444-
ethylpiperazine-1-yl)methyl)-3-(trifluoromethyl)pheny1)-4-methylbenza
mide  WO 2011/093684PCT/KR2011/000664 



128 r-LN41N4ep 0F3 N, 0lir HNs A 111 NMR (DMSO, 300MHz); 8
10.41(s,111),8.56(s,111), 8.49(s, 1H),8.24(d,IH),8.18(d,111),
8.11(d,110,8.030,110, 7.92(d, 111), 7.52(d, 111), 7.33(d, 111),
4.60(m, 1H), 3.01(m, 1H), 2.60(s, 3H), 2.38(m, 411), 2.28(s, 3H),
1.93(m, 211), 1.71(m, 2H), 0.83(m, 211), 0.69(m, 211)
344-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-yDethyny1)-4-methyl-N
-(4-(1- methylpiperazine-1-yloxy)-3-(trifluoromethyl)pheny0benzamide
Test 1: Kinase activation assay (1050) 5A lcinase domain (Millipore)
comprising the entire cytoplasmic sequences of Bcr- Abr.(' and
Bcr-AbIT3151 mutation kinases and a tyrosine kinase assay kit
(Panvera, P2837) were used to measure an inhibitory activation on
Bcr-abl. Other kinases such as FGFR, Flt, KDR, PDGFR, Fms, Kit, Raf,
Tie2, Src, and Ret were also measured by the same method. In order to
prepare a sample, the each compound obtained in Examples 1 to 128 10
was diluted 10 times with a lcinase buffer to a concentration of
10-0.0001W.       The each ldnase was dilluted with a kinase buffer
to a concentration of 30-300ng/assay by using the each Kd value. The
kinase buffer consisted of 100mM HEPES (PH 7.4), 25mM MgC12, 10mM
MnCl2, and 250pM Na3VO4, being kept refrigerated after filtered. 15
The test was conducted in 96 well polystyrene round bottom plates.
First, 104 of the diluted sample was combined with I OgL of the
enzyme solution at room temperature for 10 minutes using a shaker. 1
Olt of Poly (Glu, Tyr) 4:1 (Sigma) matrix solution in an appropriate
concentration and 104 of ATP solution (5-300W) were added to the
sample 20 and subjected to a reaction at room temperature for 60
minutes in a shaker. After 60 minutes, an EDTA solution was added
thereto to complete the ldnase reaction and the reaction mixture was
left in a shaker for 5 minutes at room temperature. A tracer, an
antibody, and a fluorescence polarization (FP) diluted reaction
solution were mixed at a ratio of 1:1:3 to prepare a detecting
solution, 50111, of which was added to the each sample 25 and
subjected to a reaction at room temperature for 30 minutes in a
shaker. As fluorescing, light was blocked out and the FP value was
measured using a FP instrument  WO 2011/093684PCT/1CR2011/000664
(excitation wavelength: 485nm, and emission wavelength: 530tun). 



And the inhibition on kinase reaction was calculated for the sample
in the range of 0-100% as compared to the control group, and the
concentration on x-axis at 50% inhibition was obtained as an
inhibitory concentration (IC50) value. 5 50% inhibitory concentration
(IC50) Y = bottom + (top-bottom) / (1 + 10exp(X-logIC50))
The IC50 values of Bcr-Abl4 and Bcr-AbIT3151kinases for the compounds
obtained 10 in the examples were summarized in Table 2. Table 2
Example Bcr-Abl4 Bcr-AbIT3151 Example Bcr-Abrt Bcr-Ab11.3151 3  *4*
56 ** *1* 6 ** *** 61   7  ** 65  *4* 8   



66 ** *1* 12  4* 67  *1* 14 ** *** 68 *** *4* 17  *** 71  *4* 23  *1*
76  * 24   78  *1 29 



*4* 83 *  30 *** *4* 86  *1 31   87   36  *4* 93   39 *  107  ** 41
110  



*1 43  ** 113 ** ** 45  * 116   49   121   * represents IC50 value in
the range of 1nM to 100nM ** represents IC50 value in the range of
100nIVI to 1,000nIVI *** represents IC50 value in the range of
1,000nM to 10,000nM  15        As shown in Table 2, the inventive
compounds have excellent inhibitory activity on Ber-Ablwt and
Bcr-AbIT31511cinases.  WHAT IS CLAIMED IS: 1. A compound selected
from the group consisting of a thieno[3,2-d]pyrimidine derivative of
formula (I), and a pharmaceutically acceptable salt, hydrate and
solvate thereof:    wherein, Y is -CH=CRI-, -CC-, or 



L is -C(=0)NR2-, -NR2C(=0)-, or -NR2C(=0)NR2-; RI and R2 are each
independently H, Cb6allcyl, or Cmcycloalkyl; R is H, halogen, methyl,
or methoxy; E is C3_14aryl or C2-j3heteroaryl, which is unsubstituted
or substituted by 1 to 3 substituents selected from the group
consisting of halogen, -NO2, -CN, -NH2, -OH, - CF3, C1alkyl,
hydroxy-Cl_6alkyl, C3.8cycloalkyl, -(CH2).-Ci_6alkylamino,
-(CH2)0diCI.6alkylamino, -(CH2)C1_6alkoxy,
-(CH2)11-0S(=0)2-C1.6alkyl, -(CH2).-C3_14aryl, -
(CH2).-C2_13heteroaryl and -(CH2).-C2_13heterocycloallcyl, wherein n
is an integer number of 0 to 3, and the aryl, heteroaryl and
heterocycloalkyl are each independently unsubstituted or substituted
by a substituent selected from the group consisting of C1. salkyl,
hydroxy-C1.6allcyl, halogen, diC1.6alkylamino, and C1.6alkoxy; and Z
is H, -C(=0)R3, C1.6allcyl, hydroxyCl_6alkyl, C3_8cycloalkyl,
C24heterocycloallcyl, C3_ 'aryl, or C243heteroaryl, wherein the aryl,
heteroaryl, and heterocycloalkyl are each independently unsubstituted
or substituted by Ci_6alkyl, C14alkoxy, C3.8cycloalkyl,
R3-C24heterocycloalkyl or C24heterocycloallcyl, and R3 is C14allcyl,
C3_6cycloallcyl, or phenyl. 2. The compound of claim 1, wherein E is
phenyl, pyridinyl, quinolinyl, isoquinolinyl, indolyl, isoxazlyl, or
pyrazolyl, which is unsubstituted or substituted by 1 to 3
substituents selected from the group consisting of halogen, -NO2,
-CN, -NH2, -OH, -CF3, C1.6alkyl, C3_8cycloalkyl, -
(CH2)-C1.6allcylamino, -(CH2)n-diCt_6alkylamino, -(CH2)CI.6alkoxy,
-(CH2)11- OS(=0)2-C1.6allcYl, -{C}12)n-C3-14arY1,
-(CH2)1,-C2-13heteroaryl and -(CH2),,-C2- 13heterocycloalkyl, wherein
n is an integer number of 0 to 3. 3. The compound of claim 2, wherein
aryl is phenyl; heteroaryl is pyrrolyl or imidazolyl; and
heterocycloalkyl is pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl, or diazepanyl, wherein said aryl, heteroaryl and
heterocycloalkyl are each independently unsubstituted or substituted
by Ci_6a1ky1, halogen, diCi_olkylamino or Ci.,salkoxy. 4. The
compound of claim 1, wherein Z is H, methyl, ethyl, 2-hydroxyethyl,
2-morpholinoethyl, isopropyl, cyclopropyl, cyclopentyl,
cyclopropylearbonyl, benzoyl, phenyl, 4-methoxyphenyl, 4-(4-
methylpiperidine-1-Aphenyl, 4-(4-ethylpiperazin-1-yl)phenyl,
pyridine-4-yl, pyridine-2-yl, 5-methylpyridine-2-yl, or
6-methylpyridine-3-yl. 5. The compound of claim 1, which is selected
from the group consisting of: 1)
(E)-3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yl)viny1)-4-methyl-N-(3-
(trifluoromethyl)phenyl)benzamide; 2)
(E)-3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yl)vinyl)-N-(4-((4-ethylpi
perazine-1- yHmethyl)-3-(trifluoromethyl)pheny1)-4-methylbenzamide;
3)
(E)-3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yl)vinyl)-N-(3-(4-ethylpip
erazine-1-y1)- 5-(trifluoromethyl)pheny1)-4-methylbenzamide; 4)
(E)-N-(3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yOviny1)-4-methylphenyl
)-3-(4- methyl-lH-imidazole-1-y1)-5-(trifluoromethyl)benzarnide; 5)
(E)-N-(3-(2-(4-aminothieno[3,2-d]pyrimidine-7-ypvinyl)-4-methylpheny1
)-4-(1- methylpiperidine-4-yloxy)-3-(trifluoromethyl)benzamide; 6)
(E)-N-(3-(2-(4-arninothieno[3,2-d]pyrimidine-7-yl)viny1)-4-methylphen
y1)-3- (trifluoromethyDbenzarnide; 7)
(E)-N-(3-(2-(4-aminothieno[3,2-d]pyrimidine-7-ypvinyl)-4-methylphenyl
)-444- ethylpiperazin-1-y1)methyl)-3-(trifluoromethyl)benzamide; 8)
4-amino-N-(2-methy1-5-(3-(trifluoromethyl)phenylearbamoyl)phenypthien



18) N-(2-methy1-5-(3-(trifluoromethyl)phenylcarbamoyflpheny1)-4-
(methylamino)thieno[3,2-d]pyrimidine-7-carboxamide; 19)
4-(2-hydroxyethylamino)-N-(2-methy1-543-
(trifluoromethyl)phenylearbamoyl)phenypthieno[3,2-d]pyrimidine-7-carb
oxamide; 20)
N-(2-methy1-5-(3-(trifluoromethyl)phenylcarbamoyflphenyl)-4-(2-
morpholinoethylamino)thieno[3,2-d]pyrimidine-7-carboxamide; 21)
4-(cyclopropylamino)-N-(2-methy1-5-(3-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-car
boxamide; 22)
4-(cyclopropylamino)-N-(2-methyl-5-(3-(2-methyl-1H-imidazole-1-y1)-5-
(trifluoromethyl)phenylcarbamoyflphenypthieno[3,2-d]pytimidine-7-carb
oxamide; 23)
4-(3-(4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamido)-4-
methylbenzarnido)-2-(trifluoromethypbenzyl acetate; 24)
4-(cyclopropylamino)-N-(5-(4-(hydroxymethyl)-3-
(trifluoromethyl)phenylcarbamoy1)-2-methylphenypthieno[3,2-d]pyrimidi
ne-7- carboxamide; 25)
4-(3-(4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamido)-4-
methylbenzarnido)-2-(trifluoromethyl)benzyl methanesulfonate; 26)
4-(cyclopropylatnino)-N-(2-methyl-5-(44(4-methyl-1H-imidazole-1-y1)me
thyl)-3-
(trifluoromethyl)phenylcarbamoyl)phenypthieno[3,2-d]pyrimidine-7-carb
oxamide; 27)
4-(cyclopropylamino)-N-(2-methy1-5-(3-(4-methyl-1H-imidazole-1-y1)-5-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-car
boxamide; 28)
N-(5-(3-bromo-5-(trifluoromethylcarbamoyl)pheny1)-2-methylpheny1)-4-
(cyclopropylanaino)thieno[3,2-d]pyrimidine-7-carboxamide; 29)
4-(cyclopropylarnino)-N-(2-methy1-5-(6-morpholinopyridine-3-
ylcarbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide; 30)
4-(cyclopropylamino)-N-(5-(6-(4-ethylpiperazine-1-yppyridine-3-ylcarb
amoy1)-2- methylphenypthieno[3,2-d]pyrimidine-7-carboxamide; 31)
4-(cyclopropylamino)-N-(5-(3-(2,4-dimethy1-1H-imidazole-1-y1)-5-
(trifluoromethyl)phenylcarbamoy1)-2-methylphenypthieno[3,2-d]pyrimidi
ne-7- carboxamide; 32)
4-(cyclopropylamino)-N-(2-methyl-5-(4((4-methy1-1,4-diazepan-1-yl)met
hyl)-3-
(trifluoromethypphenylcarbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-carb
oxamide; 33)
(S)-4-(cyclopropylamino)-N-(5-(4-((3-(dimethylamino)pyrrolidine-1-yOm
ethyl)-3-
(trifluoromethyl)phenykarbamoy1)-2-methylphenyl)thieno[3,2-dipyrimidi
ne-7- carboxamide; 34)
4-(cyclopropylamino)-N-(5-(3-(4-hydroxymethyl)-1H-imidazole-1-y1)-5-
(trifluoromethyl)phenylcarbamoy1)-2-methylphenyl)thieno[3,2-d]pyrimid
ine-7- carboxamide; 35)
4-(cyclopropylamino)-N-(2-methyl-5-(4-(1-methylpiperidine-4-yloxy)-3-
(trifluoromethypphenylcarbamoyflphenyl)thieno[3,2-dipyrimidine-7-carb
oxamide; 36)
4-(cyclopropylamino)-N-(2-methoxy-5-(3-(4-methyl-1H-imidazole-1-y1)-5
-
(trifluoromethyl)phenylcarbamoyflphenyl)thieno[3,2-d]pyrimidine-7-car
boxamide; 37)
4-(cyclopropylarnino)-N-(2-methyl-5-(4((4-methylpiperazine-1-yl)methy



49)
4-amino-N-(5-(4((4-ethylpiperazine-1-yl)methyl)-3-(trifluoromethyl)be
nzamido)-2- methylphenypthieno[3,2-d]pyrimidine-7-earboxamide; 50)
1-(4-(3-(4-aminothieno[3,2-d]pyrimidine-7-carboxyarnido)-4-
methylphenylcarbamoy1)-2-(trifluoromethypbenzyppiperidine-4-y1
acetate; 51)
N-(2-methy1-5-(3-(trifluoromethyl)benzamido)pheny1)-4-(phenylamino)th
ieno[3,2- d]pyrimidine-7-carboxamide; 52)
N-(2-methy1-5-(3-(trifluoromethyl)benzamido)phenyl)-4-(pyridine-4-
ylamino)thieno[3,2-cflpyrimidine-7-carboxamide; 53)
N-(2-methy1-5-(3-(trifluoromethyl)benzamido)pheny1)-4-(pyridine-2-
ylamino)thieno[3,2-d]pyrirnidine-7-carboxamide; 54)
4-amino-N-(5-(isoquinoline-1-carboxyarnido)-2-methylphenypthieno[3,2-
d]pyrimidine-7-earboxamide; 55)
4-amino-N-(5-(isoquinoline-3-carboxyamido)-2-methylphenyl)thieno[3,2-
d]pyrimidine-7-earboxamide; 56)
4-amino-N-(5-(4-methoxyquinoline-2-carboxyamido)-2-methylphenyl)thien
o[3,2- d]pyrimidine-7-carboxamide; 57)
N-(5-(1H-indole-2-carboxyarnido)-2-methylpheny1)-4-aminothieno[3,2-
d]pyrimidine-7-carboxamide; 58)
4-amino-N-(2-methyl-5-(picolinamido)phenyl)thieno[3,2-d]pyrimidine-7-
carboxamide; 59)
4-amino-N-(2-methy1-5-(nicotinamido)phenyl)thieno[3,2-d]pyrimidine-7-
carboxamide; 60)
4-amino-N-(5-(isonicotinamido)-2-methylphenyl)thieno[3,2-d]pyrimidine
-7- carboxamide; 61)
4-amino-N-(2-methyl-5-(3-(2-methy1-1H-imidazole-1-y1)-5-
(trifluoromethypbenzamido)phenypthieno[3,2-d]pyrimidine-7-carboxamide
;
4-amino-N-(5-(3-fluorophenylamido)-2-methylphenyflthieno[3,2-dlpyrimi
dine-7- carboxamide; 63)
4-amino-N-(2-methy1-5-(2-(trifluoromethyl)benzamido)phenyl)thieno[3,2
- d]pyrimidine-7-carboxamide; 64)
(R)-4-amino-N-(5-(3-(3-(dimethylamino)pyrrolidine-1-y1)-5-
(trifluoromethypbenzamido)-2-methylphenyflthieno[3,2-d]pyrimidine-7-
carboxamide; 65)
4-amino-N-(5-(3-methoxybenzamido)-2-methylphenypthieno[3,2-d]pyrimidi
ne-7- carboxamide; 66)
4-amino-N-(2-methy1-5-(4-(trifluoromethypbenzamido)phenypthieno[3,2-
d]pyrimidine-7-carbozamide; 67)
N-(3-(4-aminothieno[3,2-d]pyrimidine-7-carboxyamido)-4-methylphenyl)-
5- cyclopropylisozazol-3-carboxamide; 68)
4-amino-N-(5-(1-(4-fluorobenzy1)-3-methyl-1H-pyrazole-5-carboxyamido)
-2- methylphenyl)thieno[3,2-d]pyrimidine-7-carbozatnide; 69)
N-(2-methy1-5-(3-(trifluoromethyDbenzamido)pheny1)-4-(methylamino)thi
eno[3,2- d]pyrimidine-7-carboxamide; 70)
4-(cycloamino)-N-(2-methy1-5-(3-(trifluoromethyl)benzamido)phenyl)thi
eno[3,2- d]pyrimidine-7-carboxamide; 71)
4-(cyclopentylamino)-N-(2-methy1-5-(3-
(trifluoromethyDbenzamido)phenyl)thieno[3,2-d]pyrimidine-7-carbozamid
e; 72)
N-(2-methy1-5-(3-(trifluoromethypbenzarnido)pheny1)-4-(6-methylpyridi
ne-3- ylamino)thieno[3,2-dbyrimidine-7-carboxamide; 73)
4-(4-(4-ethylpiperazine-1-yl)phenylamino)-N-(2-methyl-5-(3-
(trifluoromethyl)benzamido)phenyOthieno[3,2-d]pyrimidine-7-carbozamid



80)
4-(cyclopentylamino)-N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-y1)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-cl]pyrimidine-7-carboxa
mide; 81) N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-y1)-5-
(trifluoromethyl)benzoamido)pheny1)-4-(4-(4-methylpiperazin-1-
yOphenylamino)thieno[3,2-d]pyrimidine-7-carboxamide; 82)
4-(cyclopropylamino)-N-(2-methyl-5-(4-(4-methyl-1H-imidazole-1-y1)-3-
(trifluoromethyl)benzoarnido)phenyl)thieno[3,2-d]pyrimidine-7-carboxa
mide; 83)
4-(cyclopropylamino)-N-(2-methyl-5-(3-(2-methy1-1H-imidazole-1-y1)-5-
(trifluoromethypbenzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxami
de; 84)
(R)-4-(cyclopropylamino)-N-(5-(3-(3-(dimethylamino)pyrrolidine-1-y1)-
5-
(trifluoromethypbenzoamido)-2-methylphenypthieno[3,2-d]pyrimidine-7-
carboxamide; 85)
4-(cyclopropylarnino)-N-(2-methyl-5-(3-(4-methylpiperazin-1-y1)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-earboxam
ide; 86) 4-(cyclopropylamino)-N-(2-methyl-5-(3-(morpholino-5-
(trifluoromethyl)benzoamido)phenypthieno[3,2-d]pyrimidine-7-carboxami
de; 87)
4-(cyclopropylamino)-N-(2-methyl-5-(4-((4-methyl-1,4-diazepan-1
-yl)methyl)-3-
(trifluoromethyl)benzoamido)phenypthieno[3,2-d]pyrimidine-7-carboxami
de; 88)
4-(cyclopropylamino)-N-(5-(4-(2,4-dimethy1-1H-imidazole-1-y1)-3-
(trifluoromethyl)benzoamido)-2-methylphenyl)thieno[3,2-clipyrimidine-
7- carboxamide; 89)
4-(cyclopropylamino)-N-(2-fluoro-5-(3-(4-methyl-1,4-diazeparte-1-y1)-
5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-dbyrimidine-7-earboxami
de; 90)
4-(cyclopropylamino)-N-(5-(3-(2,4-dimethy1-1H-imidazole-1-y1)-5-
(trifluoromethypbenzoamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-
earboxamide; 91) N-(5-(3-(
1H-imidazole-1-y1)-5-(trifluoromethyl)benzoamido)-2-methylphenyl)-4-
(cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamide; 92)
(S)-4-(cyclopropylamino)-N-(5-(3-(3-(dimethylamino)pyrrolidin- 1
-y1)-5-
(trifluoromethypbenzoamido)-2-methylphenyl)thieno[3,2-clipyrimidine-7
-  carboxamide; 93)
4-(cyclopropylamino)-N-(2-methyl-5-(3-(4-methyl-1,4-diazepan-l-y1)-5-
(trifluoromethyl)benzoamido)phenypthieno[3,2-dbyrimidine-7-carboxamid
e; 94)
(R)-4-(cyclopropylamino)-N-(5-(4-(3-(dimethylamino)pyrrolidine-1-y1)-
3-
(trifluoromethypbenzoamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-
carboxamide; 95)
(S)-4-(cyclopropylarnino)-N-(5-(4-(3-(dimethylamino)pyrrolidine-1-y1)
-3-
(trifluoromethypbenzoamido)-2-methylphertypthieno[3,2-d]pyrimidine-7-
carboxamide; 96) N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-y1)-5-
(trifluoromethyl)benzoamido)pheny1)-4-(1-methylpiperidine-4-ylamino)t
hieno[3,2- d]pyrimidine-7-carboxamide; 97)
4-(cyclopropylamino)-N-(5-(4-(diethylamino)-3-(trifluoromethyl)benzoa



111)
4-(cyclopropylamino)-N-(2-methyl-5-(4-(1-methylpiperidine-4-yloxy)-3-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxam
ide; 112) 4-(cyclopropylamino)-N-(2-methyl-5-(3-(pyrrolidine-1-y1)-5-
(trifluoromethypbenzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxami
de; 113)
(R)-4-(cyclopropylamino)-N-(2-methy1-5-(3-(2-methylpyrrolidine-1-y1)-
5-
(trifluoromethyl)benzoamido)phenypthieno[3,2-d]pyrimidine-7-carboxami
de; 114)
4-(cyclopropylamino)-N-(5-(3-(diethylamino)-5-(trifluoromethypbenzoam
ido)-2- methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide; 115)
4-(cyclopropylamino)-N-(5-(3-(ethylamino)-5-(trifluoromethyl)benzoami
do)-2- methylphenypthieno[3,2-d]pyrimidine-7-carboxamide; 116)
4-(cyclopropylamino)-N-(2-methyl-5-(3-(1-methylpiperidine-4-ylamino)-
5-
(trifluoromethypbenzoamido)phenypthieno[3,2-dbyrimidine-7-carboxamide
; 117) 4-(cyclopropylamino)-N-(3-(3-(4-methyl-1H-imidazole-1-y1)-5-
(trifluoromethypbenzoamido)phenypthieno[3,2-d]pyrimidine-7-carboxamid
e; 118)
4-(cyclopropylamino)-N-(2-methoxy-5-(3-(4-methyl-1H-imidazole-1-y1)-5
-
(trifluoromethypbenzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxami
de; 119)
4-(cyclopropylcarboxyamido)-N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1
-y1)-5-
(trifluoromethyDbenzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxami
de; 120) 4-benzoamido-N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-y0-5-
(trifluoromethyl)benzoamido)phenyflthieno[3,2-d]pyrimidine-7-carboxam
ide; 121)
4-(cyclopropylamino)-N-(2-fluoro-5-(3-(4-methyl-1H-imidazole-1-y1)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxam
ide; 122)
4-amino-N-(5-(3-(4-chloro-3-(trifluoromethyl)phenyOureido)-2-
methylphenypthieno[3,2-d]pyrimidine-7-carboxamide; 123)
4-(cyclopropylamino)-N-(2-methyl-5-(3-(3-(4-methyl-1H-imidazole-1-y1)
-5-
(trifluoromethypphenyOureido)phenyl)thieno[3,2-d]pyrimidine-7-carboxa
mide; 124)
3((4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-yl)ethynyl)-4-methyl
-N-(3-(4-
methyl-1H-imidazole-1-y1)-5-(trifluoromethyl)phenyl)benzamide; 125)
N-(344-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-yl)ethyny1)-4-
methylpheny1)-3-(4-methyl-1H-imidazole-1-y1)-S-(trifluoromethyl)benza
mide; 126)
3((4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-yflethyny1)-4-methyl
-N-(444-
methylpiperazine-1-y1)methyl)-3-(trifluoromethyl)phenyl)benzamide;
127)
34(4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-ypethyny1)-N-(444-
ethylpiperazine-1-yOmethyl)-3-(trifluoromethyl)pheny1)-4-methylbenzar
nide; 128)
3((4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-yflethyny1)-4-methyl
-N-(4-(1-
methylpiperazine-1-yloxy)-3-(trifluoromethypphenyl)benzamide; and a








