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disorders, ulcerative colitis, Crohn’s disease, Alzheimer’s disease, leukemia,

and other indications where immunosuppression would be desirable, such as
organ transplants or xeno transplantation (Pesu M, Laurence A, Kishore N, et al.,
Immunol Rev 223, 132, 2008.; Kawahara A, Minami Y, Miyazaki T, et al., Proc

5 Natl Acad Sci USA 92, 8724, 1995; Nosaka T, van Deursen JMA, Tripp RA, et
al., Science 270, 800, 1995; Papageorgiou Ac, Wikman LEK., et al., Trends
Pharm Sci 25, 558, 2004).

Meanwhile, other TEC family of kinases also play an important role in

T-cell activation (Pamela L. Schwartzberg, et al., Nature Reviews Immunology 5,
10 284, 2005). For example, deletion of ITK which is characteristically

expressed in T-cells in mice led to decreased cell proliferation which is induced

by stimulation via T-cell receptors and decreased secretion of various cytokines

such as IL-2, IL-4, IL-5, IL-10 and IFN-y (Schaeffer et al., Science 284, 638,

1999; Fowell et al., Immunity 11, 399, 1999; Schaffer et al., Nature Immunology
15  2,1183,2001).

In addition, in ITK-deficient mice, immune symptoms of allergic
asthma were attenuated and lung inflammation, eosinophil infiltration, and
mucous production in response to challenge with the allergen ovalbumin were
drastically reduced (Muller et al., Journal of Immunology 170, 5056, 2003).

20  This shows that ITK inhibitors would be useful in the treatment of asthma.

Further, ITK has also been implicated in atopic dermatitis. This gene
has been reported to be more highly expressed in peripheral blood T-cells from
patients with severe atopic dermatitis, compared with controls or patients with
mild atopic dermatitis (Matsumoto et al., International archives of Allergy and

25  Immunology 129, 327, 2002).

Meanwhile, RLK functions to activate the secretion of IL-2 which is
produced by signal transduction of T-cell receptors of splenocytes. Thus, the
inhibition of RLK may reduce various responses by T-cells (Schaeffer et al.,
Nature Immunology 2, 1183, 2001; Schaeffer et al., Science 284, 638, 1999).

30 In addition, bone marrow tyrosine kinase (BMX) has been known to be
involved in epithelial and endothelial cell migration (Pan et al., Mol. Cell. Biol.
2002, 22, 7512). Therefore, BMK inhibitors may be developed as anticancer
agents for inhibiting the metastasis of cancer cells and angiogenesis.

As above, since TEC family kinases such as BTK, ITK, RLK, BMX

35  and others and Janus kinases such as JAK3 play a critical role in the activation
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10 kinases and selectively inhibit variant EGFRs such as secondary T790M
mutations as well as L858R point mutation at exon 21 or in-frame deletion at
exon 19, is one of very important challenges.

Even though it was suggested that EGFR irreversible inhibitors, which
form a covalent bond with Cystein773 (Cys773) positioned at an ATP domain of

15 EGFR, may show inhibitory effects on the activities of TEC family of kinases
such as BTK, ITK, RLK and BMX in which cysteine is present in a same
position of the amino acid sequence, as well as kinases such as JAK3 or BLK
(Wooyoung Hur, et al., Bioorg. Med. Chem. Lett. 18, 5916, 2008), there has
been no developed for a compound which can inhibit irreversibly, selectively

20 and effectively variant EGFR, BTK, JAK3, ITK, RLK, BMX and/or BLK.

SUMMARY OF THE INVENTION

Therefore, it is an object of the present invention to provide a novel
25  fused pyrimidine derivative which selectively and effectively inhibits cancers or
tumors induced by an epidermal growth factor receptor (EGFR) tyrosine kinase
or a mutant thereof with reduced adverse side effects.
It is another object of the present invention to provide a novel fused
pyrimidine derivative which can treat cancers, tumors, inflammatory diseases,
30  autoimmune diseases, or immunologically mediated diseases mediated by
abnormally activated B-lymphocytes, T-lymphocytes or both, by repressing
non-receptor tyrosine kinases such as TEC family kinases (e.g. BTK, ITK
BMX or RLK) and janus kinases (e.g. JAK3).
It is still another object of the present invention to provide a
35  pharmaceutical composition for preventing or treating cancers, tumors,
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hydroxyC2-6alkylamino, Ci.¢alkoxyC,.¢alkylamino, aminoCj¢alkylamino, C;.
salkylaminoC,_alkylamino,  di(C;.salkyl)aminoC, ¢alkylamino, heteroaryl,
heterocycle, heterocyclic oxy, heterocyclic thio, heterocyclic sulfinyl,

heterocyclic  sulfonyl, heterocyclic sulfamoyl, heterocyclic Cygalkyl,
35 heterocyclic Ci.salkoxy, heterocyclic amino, heterocyclic C;galkylamino,
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when the n1trogen atom forms tertlary amine, it is optionally of an N-oxide
form); and

30 optionally, the C;alkyl is partially unsaturated or has a Cs.¢cycloalkyl
moiety, and a carbon atom in the heterocycle exists in a carbonyl form.

In accordance with another aspect of the present invention, there is
provided a pharmaceutical composition for preventing or treating cancers,
35  tumors, inflammatory diseases, autoimmune diseases, or immunologically
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N- (13- (2- (4- (14- et py| pi pgg azi nz}-yl ) ngd hyl )ghenyl g4 no)tﬂ eno[§9 210

d] pyri m di n-4-yl oxy) phenyl ) acryl am de;

N N N N N N N
B O I e B ol SN GEN®
+C 0:$:0 0:§:0 0:$:0 PN A
A N O $ © oﬁH ° A0 N\/}J
|
211 Z12 Z13 214 215 216 Z17 218 219 Z20



N (3-(2-(3-fluoro-4-(4-nethyl -pi perazin-1-yl nethyl)-phenyl am no) -

t hi eno[ 3, 2- 4pyri m di n- 4-yl oxy) - phenyl) - acryl am de;

5N ( 3- (2-Wo-20piwesisdi n- 1- yl met hyl ) phenyl am no) t hi eno[ 3, PCTIKRRY11/0vi4$2 n-
4-yl oxy) phenypacryl am de;

N-(3-(2-(4-azetidin-1-yl met hyl - phenyl am no) -t hi eno[ 3, 2-d] pyri m di n- 4-
yl oxy) - phenyl) - acryl am de;

N-(3-(2-(4-pyrrolidin-1-yl et hyI ~phenyl ani no) -t hi eno[3 2- 4pyr| m di n-

104-ylo I ryla T
Nl-(3¥§ 2):(/21 p@%h%léoﬁet @ )ph I am@) t hi @o[ 3, 2@] pyr @ di n‘ ©
OX en

KI-(SY(E)Z-()(/ @isy %ﬂst hywm no)(-pz ’roIVr Z‘LR)n 1§I—IZ') met H&,U)pheﬁé/] )an{pb)thle:

, 2-4pyrimdint po>dy) phenypacryl /am de; & N 6
I5N-(3-((2-((4-((4- d di n-1-

yl) m(et h)%) pg%ﬂ/“arﬁ o; ?)r%/gr]gfglz?l‘ Zpyrqzﬁn di nié28- yDoX&2Y pherga8acr yZahi de;Z30
N-(34(244-((4-(di methyl am no) pi peridin-1yl) net hyl )phenyl )am no) t hi eno[3 2-4

By;r:e{nhS: ?42&@3%& o %leﬁ@)tm 0[3 @a] pyr@ﬂ di n@ @ @
20ypam no) be | ph phon N
N-(3-(2-(4- (5:) @I am ) 3- @uoroﬁ@enyl &ﬂ no) t &ﬂeno[ :E,]) Q

pyrimdin-4 Xy) penyl p s.ﬁyl N
N-(3(2(4((3(dlrrethylamno)pyrrollgwnlyl)rretM)B O C) )
fl uor ophenyl am no) t hi eno[ 3, 2-d] pyri m di n- 4-yl oxy) phenyl ) acryl am de; K
25N (3- (2- (48 4- (#R2net hyZ3&m no3 s per#3i n- 1Z360met @P7) 3- 238 z39 4
fl uor ophenyl am no) t hi eno[ 3, 2- 4pyri m di n- 4-yl oxy) phenypacryl am de;
N-(3-(2-(4-((1- et hyl pi peridin-4-yl am no) net hyl ) - 3-

f I uor ophenyl am no) -t.hi eno[.3, 2- 4pyri m :5 4-vyl oxy) pRhenyl ) -acryl am de;

N
N

N (3-(2- (4- dkmyet hy i no hy1- 2xnet hy¥~phen -t higno[ 3,

30d] pyri m di n4-yl ; ) - ph ) - ryla

N-(3-(2-(4- (("4- (cyelopr opymet hyty) pi p Zi n- N4 ) metyy | ) nyla-m@ )t hieno[ 3
, 2-d] pyrim - 4-yMNoxy) phenyl ) acryl am’iiﬁl NI "TN’\ AN

N (3-(2-(4- ((APH(l- hyI pi péri di -yl') pi perazin-1-
yl) met hyl ) ph no) t hi no[3 2- 2pyri md| n- 4- on heny acryl am de;
35N- (3-( 2- (4§ tha é%ulfo% rretﬁ‘“phe rEAPani n%‘} t hi éd) 48 \\D 249 Z50

2011/ 162515PCT/ KR2011/ 004482 ci pyri m di n-4-yl oxy) - phenyl )-acryl am de;
N-(3-(2- (4-(2-net hanesul fonyl -et hyl ) - phenyl am no) - t hi eno[ 3, 2-

4pyrim di n-4:yl oxy)s phenyd) - acryl am de;
N(S-(Z-(S-@oro- (4- (@5et hyby pi perkdi n- |)pi@razi
S5yl met hyl)p yIa 0) -t Mreno| -d]p I m diyt- 4- yIgxy) - p | am
N-(3-(2-(4-(8(1- hyI p| eridi hy 4- yI |per i n- 1y P en)&%ﬁﬂ no)otshl eno&% 2-
4pyri m di n- 4- oxy) p énypa | am " ¥®,

N-(3-(2-(4-(4- cycI ohexyl - ber azin- 1 yl)K‘ﬁhengﬂ\am no) t hi eno[ 3, 2-

d] pyri m di n-48%| oxy452phen&5_3) ackegd am dzss Z56 257 Z58 259 260
10N- (3-(2-(5-(4-ethyl pi perazi n-1-yl)pyridin-2-ylam no)thieno[3, 2-

d] pyri m di n-4-yl oxy) phenyl )acr yl am de;

N (3-(2-(5- (2-h roxy t hyl ) -pi per azi 1) - p| ¥4 di n- 2-yl am no) - ..
t hi eno[ 3, 2-5pyr| m oxy) enyI acr@ éj @ @
0
O N

.0
- 8
N N h KL - NO
X Y
261 262 263 264 266 267 268 269 Z70
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N-(3-(2-(4-(1-(4-ethyl pi perazi n-1-yl)ethyl)phenyl am no)t hi eno[ 3, 2-
15d] pyri m di n- 4-yl oxy) phenyl ) acryl am de;

N- ( 3- ( 2- (Wo(dtietsbsas pi per azi n- 1- car bonyl ) phenyl am no) t hi ecw[KR28t1/004482
4pyri m di n- 4-yl oxy) phenypacryl am de;
N-(3-(2-(4-(4-(2-hydroxy-acetyl)-piperazin-1-yl)-phenyl am no) -

t hi eno[ 3, 2-ci pyri m di n-4-yl oxy) - phenyl) -acryl am de;

20N- (3-(2-(4- (4 (2-di net hyI am no- acet yp- pi perazi n-1-y1) - phenyl am no)-
thieno[ 3, 2-4pyri m dif-4-y y) - phenyl M=acryl am de,

2- (444-(3-ac amd eno@

t hi d]p i m dy mno) nyp Lot i c
acid;, N(3((2 Isuflny hen )t hi 0[3 4pyri
25yl ) oxy) phehyty acr gj" g'r; N o NN O o N o N
N- ( 34244- ( et hy, sulf I)p yl Y@ no) t hi enopdh 2- dTﬁ‘wl m *@4- N\

ypoxy) phenypaciyl ani de;

444- ( 3-azryl doph XY) eno yrin,din-2-yDam ng) - Nnet hyl benzam de
: 30444- ( 3- agir?yl ani gheng%)th%z’ho[gg 4pyfi®ni di ﬁ¥ ©no) - Nt 280

di met hyl benzam de;

N-(3- ((2- ((4-fnorphalin-4-carbonyl phenyl)\am no)t hieno[ 3, 2-

d] pyri m di n- poxXy henyp@yl a
N-(3-((2-((4X4-mretRyl pi perazi n- 1- r bon )phe no[
35d] pyri mi diefMyp henyf™¥8cr yf*M de, Jl /16 15P KR20 /oo

N-(3(2(4(4t\1rreth Oopi per d|n- - pera' -1-

phenyl ag no) -t hi eno [ 3, 2-d] p m d| -4 yI 'oxy) - pheny1) kacr ylkam de
N-(3-(2-(4-( ydr ox |per rbon ph | am_no) -t.hieno [3, 2-

d] pyri ni di n-}-FA oxy)% eny1 acr ylédrah de: X‘g\p 284" 228723 288 290
-(2-(4-(3-nethyl am no-pyrrolidin-1-carb onyl) phenyl am no) - thieno

[ 3, 2-d] pyri mdin-4- yI oxy) - phenyl) - acr yI am de

N (3-(2-(4-(3di net Byl am Ifo- pyrroI|d| ony pheny noJt thieno

[ 3, 2-d] pyri mi @in- 4- QoxyY_pheny@)- ac (?
4- (4-(3-acrw.oyl.-am po- phgaoxy) -t Lenog\’Zd 'y;rlm 51;2y DI N
10( 2- dizlrgat hylnan no- et hyl ) nzamoede; o OH |
N-(3-(2-(3-chloro-4-(4- etig pi perazi n-1-

car bonyl ) phenyl am no) t hi ene{ 3, 2-d] pyri m di n- 4-yl oxy) phenypacryl am de;
N-(3-((2-((3 zghl orged- ((2Zs3 (dizgat hyl 2% no) g4ehy! ) 38y no) phggyl ) aggo) t hieno
[ 3, 2-d] pyri mdin-4- 15yl )oxy)phenyl)acryl am de; 444

-acryl oyI am no- phenoxy) -t hi eno [ 3, 2-d] pyri m di n-2-yl am no) - 2-

chl oro- N, N-di et hyl - benzam de N-(3 (2-(3

-chl or o- 4- ( tha ul foplyl - p a2| ar ony pheflyl ami #p) -t bkeno
[ 3, 2-d] pyri | n- I oxy phen -ac ’? ¢
20444- (43- acr eno , 27 ﬂpyrl - n R8s 2-

(UN

chl oro- N-(1- thyIp| eridi 4y1) nza \ \O
- (2-(4-(4-ethyl pi perazin-1- yIsquonyI)phenyI am no)thl eno [3", l N

d] pyri m di n-zioyl oxaapphengiopacr yziaui dez10% ( 344 (4z46et byds  z109  z110

sul fi nypnet hyl ) phenypam no)t hi eno [ 3, 2-

25di pyri m di n- 4- yDoxy) phenyeacryl am de;

N-(342((4-(2- (et hyl sul fi nypet hypphenypani no)thieno [3, 2-

IARENELEY:

o~ o=?° N N N N]
N N
l k
Z111 2112 Z113 Z114 Z115 Z116 Z117 2118 2119 2120

30
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ci pyri m di n-4-ypoxy) phenypacryl am de; N (3
-((2-((4-sul fanoyl phenyl )am no)thi eno [ 3, 2-4pyri m di n-4-

ypoxy) phewpl2pacreydiam de; 30N- (3 PCT/KR2011/004482
-((2-((4-(rnorpholinosul fonyl)phenyl)am no)thieno [3, 2-
a] pyri m di n- 4- yDoxy) phenypacryl am de; N (3

- ((244- (N-cycl opropyl sul f ampyl ) phenypam no) t hi eno [3, 2-
d] pyri m di n- 4- ypoxy) phenyeacryl am de; N-(3-((2-((4- (N—(2-
35( di met hyl anigno) et Myl ) sullf anoyl Yphenyl ) g no) trhi eno , 2-d] pYri m V\D
2011/ 162515PET) KR2@L1/ 004482 yi )QAy) phe )acr@ Ji?

N (3-((2-((4- (N (1- rigt hyl pi per|d| 04-

yl ) sul f anoyl ) plenyl ) no) t R 2-d] pyrim df n- 4-

yl ) oxy) phenyl rylamide; 5 3 (( @(4 (N-(1-i sopr‘@{pyl pi peri di n- 4-

yl ) sul f anoyl )ghenyl ) am no) t hi eno[ 3, 2-d] pyri m di n- 4-

yl ) oxy) phenyl ) acryl ani de;

3- (di et hyl azited) praipg 1- 4z4$3- ( 3zmar y| apdophgnmxy) #idenol 2428 2129  z130
d] pyri m di n- 2- yDam no) benzoat e;

10N (3-(2-(4-(2-(4-ethyl pi perazin-1- yI )et hyl )phenyl am no)th| eno[3 2-

d di n- 4- 1) | -
nﬂ?%“(? (l4n(g' g)e()r/j.ﬁny ;%/h% J@\gm n@t hi efd[ 3, Z@ ﬁ]@ /@
d] pyri mi di n- 4- W oxy) - eny acr yINam d T 1-d ofo- 17X

() EN] ENJ ENJ C.J

6-t hi onor phol i n-4-y1) heni[kaim naj -) "

15t hi enpj 3, 2-d] pyri m di n-4-yl oxy) henylS‘ acryl am de; 1
N- (13- (2- (4- (22164- et y3pi pepfaai n- Fqy4 ) acgizyl ) phagy! anzm)thﬁgg)[?» 2139 2140
d] pyri m di n-4-yl oxy) phenyl ) acryl am de;

N-(3-(2-(4-(1-ethyl pi peridin-4-yl oxy)phenyl am no)t hi eno[3 2-

d] pyri m di n-4-yl oxy) phenyl ) acryl agi de; — —
20N- (3- (2- (3xy¥ uor o- -(1«H‘©le p&erl di 7 < 4- ygijy) p nyl aﬂjjwo)

t hi eno[ 3, 2- di\e¥r i mi 8ih- 4- yIexy) - pheny1)Nsacryi dwyrde; Ns .
N—(|3) (2- (|4 ( iror ph(ﬂNj noetrE j<y) ptté'ljyl am[ﬁ‘ﬁ)) t hl[éﬁo[ 3, [Z‘jd] py[?‘j’n di rtﬁ‘jyl 0X
enyl)a am N
N- ( 3- (§'§(’4 (24 net hoxy et hox;;*) phen&l ami ﬂ’b~) t hi e“ngo[ 3, %d] py[)jn di HTZP °sk°
25yl oxy) - phenyl ) - acryl am de;

N (3- ((2- ((4zdad- ( dizZs hy| agno) exfaaxy) phagy! )9O HEOIAR e 215
d] pyri m di n-4-yl) oxy) phenyl )acryl am d

N-(3-((2-((4-(2-(diethylam no)et hoxy)phenyl )am no)t hi eno[3 2-

d] pyri m di n- 4yl )ox henyL,) acryl.am de; - o
3ON-(3-((2-((&(2-( nl- )eth@)phe@l)am )th é Q
d]pyrlmdlnF I)oxéhen acry‘ﬂ mdé Y Y
N-(3(( (2,84 r ahydrobenzg|[ b] 4] ox pin

yl)am no)thi rfb[3 Zt[ pyrivwidin- @yl )d%}phen?b;aacry am d(g:) Q Q
N-(3-(2-(2, 3.9 Jhydr o- benzo[l 4] di oxi n- 6- yl ani rlo) -t hi€n 0[3% g
35d] pyri m di n- 4 yl oxy) - phenyl ) -acryl am de; WD 2011/ 162515 /KRZEffll 004482
N-(3-(2-(3-fla1bt o- 4Z152- neZhexy- @%oxy)z1ysheny|z186 no) zisn enahss 2- z159  Z160
d] pyri m di n-4-yl oxy) - phenyl) - acryl am de;

N-(3-(2-(4-(2:di met hyl am no- et hoxy) - 3-f1 uor o- phenyl am no) -

t hi eno[ 3, 2- Lﬁﬁ“ m@-4 %Doxy) J:ﬁenylﬁm\acry de X
25 o« \ Foa Q FQ F/@F cu’@

N
N
|

2161 2162 2163 2164 2165 2166 2167 2168 2169 2170

30
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5N-(3-(2-(4-(2-diethyl am no-et hoxy) - 3-fl uor o- phenyl am no) -t hi eno[ 3, 2-
d] pyri m di n-4-yl oxy) - phenyl) - acryl am de;

N- (3- ( 2- (Wofbuoresi4- (2- (4- met hyl - pi per azi n- 1- y1) - et hoxy pephareyl iamviase) -
t hi eno[ 3, 2-4pyri m di n-4-yl oxy) - phenyl) - acryl am de;

N (3-(2-(3-net hoxy-4-(2-norphol i n-4-yl - et hoxy) - phenyl am no) -

10t hi eno[ 3, 2-d] pyri m di n-4-yl oxy) - phenyl) - acryl am de;

(E)-4- (di net hy].am na)- N ( 3- 2-(4@;- nmet.hyl pi perazin:1-

yl) phenyl am n hi epol 3, 2- ghpyr i i n-4~yl oxyyphen but 3. enani A

N- ( 3- ( 2- (4- (#>yret hylypl pera2yn- 1EyY) p | anig) t hé [3;

d] pyri m di n-4-yl am no) - pheny1) - acryl am de;

N- (3- (2- (4- (4-2130pr OpYh - Pi REFAZI P17k ylhmenyiﬁm No}r#7hi eppls3. 22179 2180
N-(3-(2-(4-(1-pgethyl-piperidin-4-yl)-phenyl am_po)-t eno[3 2-

20d] pyrim din -yI i o) - phenyl d-acryl api.de;

N-(3- (2- (4- ¢ pi kA di n- 31) - - yI enq,[ gq Jés
N- (3- (2- (4-di net hyl aﬁv?‘rpneths\lphe Iam ) thﬁ%no[:%(% d] pé'\\f]lmd -yl

) - phenyl) -acryl am de;

4-yl amqmp) - phesy! ) 285 y| apfsde; zisa  z185  z186  z187 2188 189 Z1%0
N-(3-(2- (4-(2-dinethyl am no- et hyp- phenyl am no) -t hi enol 3,

N-(3-(2- (4- (2] ham fog et hoxX¥) - phe'h’;% ani No) - t hi%po[ 3122, A
ci]pyrimdin- 4-|y1am no) phenyl) acr ylam de;

d] pyri ni'sd' n- 42fani 4832 ph&hdPL) - #8941 arfiidfe; 2196 2197 198 2199 2200
35N- (3-(2- (3- fl.uor o- 4= 4- net hyke pi per azi n- 1-y1) - phenyl an no) - t hi eno[ 3, 2-
N-(3 -(2-(3-¢ ro- - met hw peri di n-4-yl)-phenyl am no)-thieno [3, 2-
d] pyri m di n- 4- yh-am no)>wphenyl) - ylamde; N(3 -(2-(3

4pyri m di n-4- no jg‘genypapryl a de % C
15N- (3- (2- (4- (ﬂ\h per aA n- 1- YY) - ppfq‘nyla Nh‘o) t]’n@no[ N?‘( N
4pyrim & n-4-yl am no) - phenyl) - acryl am de;
d] pyri m di n- 4 /amo N P y\l) ag
25N (3-(2- (4-pi peridin-1-yl et hyl - Menyl am no) - 't hi eno[3 2- 4pyr| m di n-
4pyri m di n- 4-ykam no nl)a yl agi
N—(3((2((4’ (4- erafin- I- eth\ﬁ?phen )am)ﬁ?)th 0[3
30ci ] pyri m di nJ4- yl5a no) phenypa r,yI a N
N-(3-(2-(4- (3 di rrethxl am no opoxy) - phenyl am no) - t hi enoJ 3, 2-

85 phéit)
WO 2011/ 162515RCT/ K 1/ 00448 ] pyri m di n-4-yl am no) - phenyl ) - acryl am de;
-fluoro-4-(1-ne I~ pi gemivetiun- 4 am no) - phenyl am no) -

5t hi eno[ 3, 2-d] pyri m di n- 4-yINam - phenyl) - acryl am de; N (3
- (2- (2- met hoxy- 4- pi peri di n-1-vyl met hyl - phenyl am no) -t hi eno [3, 2-

d] pyri m di n- 4- 2/40qm no) enyl) ryl am de; N-(4-fluoro-3
-(2- (4-2@4 met hyl - pi pera2| n- 1- y -phenyl am no) -t hi eno [ 3, 2-

TR (41 uor o5 ( LS HECERS BRI AR € sopmonnd, ARy shing
t hi eno[ 3, 2- d]l@presnnﬁmvemlgham aojollvenyl) - acryl am de;
d]( §y§ |4m( gi gezhw 'PN’)@) %gﬂ )r/%eglé(é%)f) gﬁ(‘%@a{ﬂﬁ tepa!z'iar{]-(i-)Ll?phenylammo)thleno[3,2-
N-(3-(2-(3- fd]pymnndmﬂ—thtﬁphermlhmryhnndé y1) - phenyl am no)-thieno [3 , 2-
15d] pyrjsm di n- yjl\,s&I {f@i" ’(L‘l n?eQﬁ%lgerg%lrny -ylfsipﬂgﬁylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamide;
N-(3-(2-(4-(4-tert-butyl-piperazin-1-yl)-phenylamino)-thieno[3,2-
dlpyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(4-(4-(2-fluoro-ethyl)-piperazin-1-yl)-phenylamino)-thieno[3,2-
30  d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(4-(4-(2,2,2-trifluoro-ethyl)-piperazin-1-yl)-phenylamino)-
thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(4-(4-(2-methoxy-ethyl)-piperazin-1-yl)-phenylamino)-

13



N-(3-(2-(3-fluoro-4-norpholin-4-yl-phenyl am no)-thieno [3, 2-

d] pyri m di n-4-yl sul fanyl) - phenyl) - acryl am de;

(E) - 4- (diwetzhyl/@med1no) - N- ( 3- (2- (4- (4- net hyl pi perazi n-1- PCT/KR2011/004482

yl) phenyl am no) t hi eno[ 3, 2- 4pyri m di n- 4-yl t hi 0) phenyl ) but - 2- enam de; 20N- (3
- (2-(4-(4-net hyl pi perazi n-1-yl ) phenyl anm no) thieno [3, 2-

d] pyri m di n-4-yl sul finyl)phenyl)acryl am de;

(2)-3-chlor Otlfibﬁéﬁ gﬂ@&r dTﬁtéﬂ“Zio?('yﬁ"f)'h@ﬁ&l'j a%i@rl%ﬁﬁ&@yl ami no) t hi eno[ 3, 2-d] pyr

i m di n-4-yl oxy) pheny
(E) - 3- chl or o- N+ ( 3-4%31(2- ((14(41'@ hydmxye&thyi)mlperuln 1-yl)-phenylamino)-

25yl ) ph | | d N-(3
2o B G ot PRS2 N R o, e RS P o (3. 2. (
d] pyri m di n-4-yl XYt 8r(§1I-04ahy@rbayh4elmethyl-p1perazm 1- yl)-phenylammo)

N- (3 (2-§ 2 gty Ay AR AOPRRYY LRBMIRLLIGAGE: 2 4pyT T m di nd-yI oxy) phe

nypacryl am de;

3Ofﬁ4 (3 mf‘f ; yl ani %Mﬁdﬂy(ﬁt%ﬁénn[ﬂhﬂ-pﬁppmzlmldylm-pheyﬂaﬁﬁn@pﬂné‘rlo[3 2-
met hox
-(2- (4y(p| pedlﬁ?}mf ae%lﬁqui’ﬁﬁ%‘){m??‘ﬁ@ﬁb‘gis 2- 4pyr| m d| n- 4-
3[/I30>2< yzj ]pheny pacryl é‘t‘r( -(H-(63methyl 2, i-ﬁy&zadhcylcln{lQMI]hmeZlyl)aphdiI@)ehﬁhﬁy)o
ri
2011/ 16%15%@%&1%%@5)Qeﬂ&g’?ﬁ{%‘l‘yqrﬂcfyéa@g%I am dophenoxy)t hi eno
[3(:2), ?gb(%lz i Enélld;y n- 2\5-{(1%/-@-a[ﬂnmofhphgggxq-ﬁﬁpegndtrihﬂd];fafﬁcbenlhbEb]aie;pim -
np ld?%_g‘erf |5} Y- Rhegnyl. anino) - thi eno
3, 2-d S gfrifi%)- R@%Eﬁ} Yioty frphedyD)-dery
gl— (2 3d( gygldf (4I BI %(3-&21&2 Ingtlhnnym‘(Lmqﬂeyhpipandny@yl))bhﬁﬂl@ﬁﬁhﬂtﬁ)) thi eno
i
(3- (2p(4 %%%%YW%BQ?Q&%’}é%HKWYH} PF‘Z%I?fnlfieyl) phenyl am no) -
th g (()[23 i ?pyrl (ﬁ(ﬁ(%mﬁhﬁxpﬂeﬂyﬂjeﬂ@d#mpaﬂddﬁ}[yrl}) pheny[I%méno)
i eno
10d] pyr |§m dltkl%%ﬁ] @?&pﬁggﬁﬂ 8\?@* acry
l(;l}-g irl(rzn ((j I4n(1 et hiV- Sja(?.)@1ﬂilomem—@%meniiéggpmeammd)gl()bh&mmﬁl@thwno[3 ,2-
-(25(4-(1- |s‘g'8 Rt p?ﬁ}’é?%%*h@ﬁﬁﬁ‘%%ﬁgﬁ% ani no) - t hi eno [ 3, 2-

d] pyri mi di n- 4- yl okNgthyh@ry4)3 ecrylamnddshenoxy)thieno[3,2-d]pyrimidin-2-
15N-(3-(2- (%’Zﬁﬂjﬁl é f)l% -y1) - phenyl ami no) -t hi eno [3, 2-
0X

d] pyri m di n- acr ani de;

N- (3- (2 4- di et h @ﬁ(}r(#ﬂéiﬁ)ﬂblmpﬂmhhgml'nyﬂ)-3Iﬂu&oqﬂfén?}aﬂﬂlﬂbﬂﬁﬂeﬂd)m,z.yI oxy) -

henyl) - acry,
lO( 2- {3) chl Oraﬂﬁ?h?]?dm 4I¥l?x¥’}| er m%crxl%lflephenyl am no) -t hi eno[ 3, 2-
20d] pyri mi di n- 4- yNetdy{(2pti3rohlgroad- H4inaethylipiperazin-1 -yl)phenyl)ammo)thleno[3 2-

o e eSO W el m o 2T
N (34(24( 4- (241- nﬁ’t—(ﬁy(%(‘]ﬂ}él-|mhthylc})1}yér)chm4q§zbanﬁno) 3-
i A R SO
d] pyri m di n- 4- yl ody(3-Ghehflupradr(yi-metindpipbazin- 1-yl)phenylammo)thleno[3 2
AR I e e
4- ((4-(3-acryl am Ndﬁh@a(ﬁemdthyleh@aﬂﬁnetﬁy@]lpc}mzm-HJyrll)pheMﬂ%Fﬁiﬂ@)thfeno[B,z-
d]pyrimidin-4-yloxy)phenyl)acrylamide;
30 4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-yl)amino)-2-
methyl-N-(1-methylpiperidin-4-yl)benzamide;
N-(4-methyl-3-(2-(4-(4-methylpiperazin-1-yl)phenylamino)thieno[3,2-
d)pyrimidin-4-yloxy)phenyl)acrylamide;
N-(4-fluoro-3-(2-(4-(4-methyl-piperazin-1-yl)-phenylamino)-thieno [3,2-
35  d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
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30(t et rahydr o- 2H pyran-4-yl ) benzam de;

4- ((4-(3-acryl am dophenoxy)thieno [3,2-d] pyrimdin-2-yl)am no-N-(1-

met hyl pi pwoi2dimmsdsigl ) benzam de; PCT/KR2011/004482

44( 4- ( 3- acryl am dophenoxy)t hi eno[ 3, 2-d] pyri m di n- 2- yDam no) - N- ( 1-

i sopropyl pi peridin-4-yl)benzamn de;

354- (4- (3-acryl oyl am no- phenoxy) -t hi eno[ 3, 2-d] pyri m di n-2-yl am no)-3- WO
2011/ 162515PCT/ KR29.X4. 0 i dim-1-yl-ethyl)-benzam de;
N(3 -(2-(4-(4- V\P\I—d{(msl{t%ﬁm ﬁﬁg}n@?& n%tﬁgg]?#@?h F;’pnenyl am no) t hi eno

[ 3, 2- 4pyri mi Bhenyjampy pralpyrimi 11:le4 yloxy)phenyl)acrylamlde

N-(3- (2 (4- (2 (4- (ﬂf(gﬁgf}gl's'(f401%hfﬁa¢r$§f%’i YR YR AR L' enel S 2

d d 4-vyl
](gy2|6m(4| nms b ox&m zYIQXY)Bhe)lpibac@llmﬂiwl am no) t hi eno [3, 2-

d rima4lin-4- I o]
N]-% '((29“( o r| él n)@l?n‘ép‘gl fa%l enmoc%gb%yilcy?gl% (4:(4-(3-acryloylamino-phenoxy)-
yl ) oxy) phenypaensB 2wlpyrimidin-2-ylamino)-phenyl)-amide;

10N- (34(24( 6- mor pP@kﬁi EQPU bg}y"arﬁl&’o%%g%hﬁk%‘ﬁ[f d?ﬁ}éi?%rcilmf IyBéffflno) 2-

ypoxy) phenyl %lacr yl a
N-(3-((2-((6 (lﬂmpbép}'ldﬁynmﬂgdpmum-lyta)xbybxarmde-3 yl )am no)thieno [3, 2-

N ot i 12 ol PR SRR o besiyien .o

15ypam Hb) t -ahetdphenjjlpaerylaidde; 4- ypoxy) phenyl ) acryi ani de; N (3

2-((6-(4-(2-(d

f§am(%o)§h. Lo L AB- A TG Y| AR 8400 e Bthing) Thidno3,o-
;3 ((2- ((Gd]pyzn(mdmeﬂmlowﬁphmm }}ecnydhm}db-yl)pyrl di n- 3-

a

I t hi 3,
SO (3 (12-( eE"E 4%34?2-&#-{3%%%%élyf?‘?oﬁﬁ*‘é%lﬁ’ﬁ?rﬁé’e?%r iy G brBispyvdamino)-
yl ) ami no)t h| y;amldlmﬂfyldxy)ephqﬁyrbhaayﬂamﬂieyI am de; N-(3
fi e T e R EEE
2g(|2 ((6-(( ﬁﬁﬁyhph@lyﬂ)}awlmﬂde]unet hyI)pyLl din-3 -

t no 0x enypacr

(2 e '(?225 b B R of s & rimidin-4-

y1) ani no) t hiydaxy)p) Qn mrylammhen 4-y1) oxy) phenyl) acrylam de;
2- ((

B A BB 15 1o
30N- ( 34846- (nhsnilansioo)-tigpoh3; 2-di pyrdmydias-yhoxyhipheay ) Sczylamide;
0Pt 1 YPOMpRE AR B o oMb -
yl oxy) phenypﬁpylymdnmd@ylw}oﬁh@()ﬂ)dctﬂafmdqro 4- ((1- net hyl pi peri d| n- 4-
2011/ T62515PeT] KEBOT opakaD REpAs R Eigazth o DB NP P hen 4 "
RERE i iy oy lmlmd?’“ oo s oL ol ph %afraryn' o) hi eno
(3, 2- 4pyrl o d| - MS &2(-34% ﬁgﬁ%&é!:pflg néL yrﬂ eny amlno)th%/enog] 5 c}ﬁpyrlmlgi)
4-y oxy)phenyl)acrylamlde
N-(3-(2-(4-(4-(morpholin-4-carbonyl)-piperazin-1-yl)-phenylamino)-
thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(4-(1,4-dimethyl-3-oxo-piperazin-2-yl)-phenylamino)-
30  thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(4-morpholinophenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamide;
N-(3-((2-((4-((2-(dimethylamino)ethyl)amino)phenyl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamide;
35 N-(3-((2-((4-((2-(4-methylpiperazin-1-
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5N-(3-(2-(4-(4-(ethanesul fonyl pi perazin-I-yl1)-3-fluoro- phenylam no)thieno
[ 3, 2-d] pyri m di n-4-yl oxy) - phenyl ) acryl am de;

N- ( 3- ( 2- (Wo(B118r6e31s- di net hyl nor phol i no) - 3- PCT/KR2011/004482

fl uor ophenyl am no) t hi eno[ 3, 2-ci pyri m di n-4-yl oxy) phenyl )acryl am de; N (3
-(2-(3 -fluoro-4-(1-nethyl-piperidin-4-yl)-phenyl am no)-thieno [3,2-

10d] pyri m di n- 4-yl oxy) - phenyl ) - acryl am de;

oy ot s N SO g 0 e 2.

-fluoro-4- (ZYH@KJZSMI@IIM acrylanaideoxy) phenyl ani no) - t hi eno [ 3, 2-

%Rﬁ/z gm( ((jIZn( ? 4y|( O?’F*@e@ﬁ%} %IﬂﬁlS oﬁﬁﬁhgﬁgrgr%arr%r)\o)gneno[3 2-d]pyrimidin-4-
f 1 uor opheny! Yioayprheniyi bﬂl‘){lamzdej] pyri m di n-4-ypoxy) phenyl )acryl am de; N-(3

(Eme e -g%zsﬁ- TP s
- ((2- ((4- ((24]pyi w )-eheyyl)-aniylaids; 5- _
201 o oohery eyt 0848 T ) phemvpecr ! ar o
le- % gm( 2022 erlﬁ@Pbﬁwlenui ﬂﬁem[Bplyn’]pyrdnﬁgmpmmﬂmwamdamidﬁﬁ de;
am 0
d] pyri m di n-4-yl 02\5}3‘%%éggf)%(gll(?gﬁlékpl%@?' -yl?-é)%e['lylammo) -thieno(3,2-
%é (szfll(helt hﬁ}]g?znnmdlméeylpx}’)—ﬁh@aﬁ)%y@dmidél ndol- 5-yl am no] - thlrrgtnﬁ .
[ Hi ndog 5-yl am ng\gY @g%{?@éﬁnsﬁﬁpﬁl- i'P{PEheWIBW’j‘%&’é?ﬁ§ acryl a?/n de;
?I\I)f: 3] ((r2 ﬁn gﬂﬁyzmmﬂhyﬂwlpnyhphmﬂ)-ybmmm ;Yam no)furo [3,2
i i i
N ( 3- ?{2 (4- (4- 4 @Xg g‘EW@?MS‘E]P%?WMWSW%o‘ﬂﬁ’é’%mf@ -3:ylamino)-
ci pyri mi d n-phepybxy hdnyﬂararrbéwhajand dimethylamide;

%giy; é eni/gag?;loli\ﬁb g?iw?ﬁ}fhgtﬁgla%ﬂ"lwphe[nylamﬂog 1eno[§i 2- d]pyr1m1dm-4-
35N-(3-((2- ()(laxynﬂuengt)hcjﬂydamnh) met hyl ) phenyl )ami no)furo [3, 2- V\D

O R O AR ORI S e
yl ) met hyl )pbdnyy)-phenbd)-huryd{nﬁuﬂa d] pyri mi di n- 4-ypoxy) phenyl ) acryl am de;
%32 (oo ot . o BT 3501
N- (3- 424) 4- (cﬂpmrlrmdhyﬂaﬂvm)mhml}amymrdé o
| o omnenspert 1o . £t A AROMARRRES o A ins
yl ) am no) phe}figlxy)mlmnpl))acrylﬂrmdz; 4pyri m di n-4-ypoxy) phenyl ) acryl am de;
N-(3-(2-(4-hydroxyphenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamide;
25 N-(3-((2-((4-acetylphenyl)amino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamide;
N-(3-((2-((4-(1,4,5,6-tetrahydropyrimidin-2-
yDphenyl)amino)thieno[3,2-d]pyrimidin-4-yl)oxo)phenyl)acrylamide;
N-(3-(2-(3-fluoro-2-methoxy-4-(4-methyl-piperazin-1-yl)-
30  phenylamino)-thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(4-(4-(4-ethylpiperazin-1-yl)piperidin-1-
yDphenylamino)thieno[3,2-d]pyrimidin-4-yloxy)phenyl)acrylamide;
N-(3-(2-(4-(3R-imidazol-1-yl-pyrrolidin-1-yl)-phenylamino]-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
35 N-(3-(2-(4-(3-imidazol-1-yl-pyrrolidin-1-yl)-phenylamino)-thieno[3,2-
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10N- ( 3- (2- ( 3- et hoxy- 4- (4- net hyl - pi perazi n-1-y1) - phenyl am no) -

furo[ 3, 2-d] pyri m di n-4-yl oxy) - phenyl) - acryl am de; and

N (3((2( (Wwouifmeagl phenyl ) am no) fur o[ 3, 2- 4pyri m di n- 4- PCT/KR2011/004482

ypoxy) phenyl ) acryl am de. 15The conpound of forrula (1) according to the
present invention nmay be prepared by the procedure shown in Reaction Schene
(I'): Reaction Schene (I) 30wherein, A, B, W X, Y and Z have the sane

meani ngs as } - ahovie; v Rai { : thyl, or ethyl; and N is

nitro, or amgﬁ;g&g?fgpg?%lgxﬁphé?ﬂyt%%%%%car bonyl (Boc). 35As shown in

Reaction Schene (W-(3-42d4rBommidazdl- F-yl-mipeaiding1-y))-phenylafino)-thieno[3,2-

2011/ 162515P L/4C 4 |18 a condensation reaction with urea
0 vgﬁ 40§6§§)2p %lﬁéﬁﬁgﬁjgdreﬁam de,

in an organic i N, N- di met hyl acet am de or

N- et hyl pyr r ol i doAeY3-42-(4-(dedipwtiaylaméno-pigsridin{I-phi phehlylaminepkticad [3,2- t 0

200C;, orswit [_yn 1 I .acidic condition such as 6%to 50%
2 PRl YSIBNOPhEt B

of aqueous acetic acl anging fromroomtenperature to

1?0]9 toI ob'E ai n a/NeGh(214dd-rorpwlimed -q'ﬂ-pﬁpnridi?ﬂl-y{\){rpl)epylaminog-ﬁﬂil&ﬁopﬁﬁpoundf
of formula e r ed W stirring in the presence o
a chlori nati%@éﬁéﬁpﬁf@é?&ﬂgﬂ%@?{ﬁ{}}%ﬁﬁ@éh| oride or t%i onyl chloori de) to
obtain a chl ori nafeB-(pdlumtoet-(4-pymolidin-Vyl-pipedidiowbg ophenyldingact i on
i i s i g froxi.d IV, N-di met hyl f i de,
1, N ot ny PRS2 e Pl A TBS YR RAC S Tumidlii i e, et rahyar of ur an,
1, 4- di okdne, tol uéhé3-&-(béhmoel)-m-mdmho]ﬁm-dsﬁnpipeﬁﬂirﬁm-}ilﬁplga@ﬁhmiﬂ@)se
e.g., cesi rogn . te or_potassiumcarbonate) at a
'Eenger at ur e%éri;g)i[?fg-tﬁﬁjg%nﬁggiﬁu%%wgﬂ%fy@?ﬂ%@’i nduci ng t he )
substitution at tMe(3(2-(3-shbarot4-¢hpyfrolidin-¢ eyipsiperddiof 1 fyd)-phireyladino)wi t h
iline, ph t Il i i f 1 , t bt ai
compound of el 2 ApoRiRaR- 4P BT L1 (1) s eact e
with z- NH2f| n an AJ—@GE@}B-@h_lo(;bzbm-ﬁmrghghﬁﬁ?bp@leﬁﬂlmgSﬂ)-phéﬁyl@hiinb)l ftge
resencg o i N rochl oric, aci or organic aci
(pe. g., trif Itgg:rnc()) dg?@@&glgﬁg&n-gtﬁgﬁ)é%%}yéfﬁqxg?arﬁﬁiei anging fr o?n 70C to
reflux tenperat ur &-CGo2-(#(#-1xdréRypiperidinor-ghphengamigoithiegofd,2- 1, 4- di oxane)
tris(d Ereﬁi3@?8@%&-@%&@%&@% BdS i o ohe pr esence of a ©i gand
.g., . bis(diph - f péexyinieth idpho 2,2 -
E)ies?di sphelrgj(lﬁih%ﬁ p Hl‘?ﬁ)]cﬂ _@)’da ht I Li?l%man? SZ\dorn i norgani ¢ base
(e.g., 25cesitim cg %ona?e 1510 og'iaﬁpﬁ'rtlﬁﬁb 34 8%‘ Hﬁ‘eﬁyﬁéwgqlﬂ pe of about
100C, t29 obt ai n aNe@n((Be(i4- (4 2flgrdrukyethypipehiditi-ig a Z- NH2 gr oup. The
d of I J } [ it j bj ted t
byar ogenat i obEHyBaindichotits Ao timi Dby DB Ry Rerdlihidh *F eact f on
LT o 300 s oot L e nct P~ or mul a
(rrr)y in wh|‘ﬁﬁpﬁ{#ﬁ?@l'gﬁﬁ&%@éﬁgﬁsﬁ%@%?%d W th te-rt- but yl oxycar bonyl (Boc)
ihsdsubj ected to aNr(éa@-(%f(M&yl;ﬁpel?azim%-@?)methyt)phfiyl%mﬂa@ﬁ’ﬁieﬁo[@gl-;ﬂ o[
rochjzoric g} i n solvent (e.g., ne ene chloride), to
o%t ai n@asode|an|gﬂé@%%lh'%%iﬁb)&}gﬁ%@%wamdfie# or ?rul a (Il gl 35Subsequent |y, the
ani | i ne conmpound Nf(3+@-(+deetliylaninemethyl-pheaglairting)-thi€ho[3,2-d]pyrimidin-4-

2011/ 162515P 004482 reaction with an acryl oyl chloride substituted
R b Gy Bui

with A and g vent (e.g., nethylene chloride or
t et r ohydr of ur an) Ne(3a(2n{4«Edtnsurphielin-4syispipesida Yeydmietoy - phehylaligspf uran in

the presenc i nk.c base (e q...sodi um.qi carbonate) or organic
base (e.g., 1(rgltl(e) %Tﬂﬁ&ﬁ@%’&%ﬁ@%éf%%\?y@fméﬁ?la8’) at a 5 |low tenperature
rangi ng0f r om - 10QA)eNVABa(2-¢(4-(B-(dinethylantinaypropslubstli- t uted with A and B, in
pyri di ne usi L i .agent . Q... l-ethyl-3-(3- .

di met hyl ani HE%P%BW?‘@Q@%HP&@&%@%&H&B% ﬁ?ﬁmﬁa&%‘t}‘é‘ﬁmlﬂ%zm ~1-y1)-
1,1, 3, 3-t et r amet hyH(3e((D((4+(( Irmediypipeeidihdsphahmo)plidhalRaitho)tHBnofHi2L) ), to
obtain the i ventid/.e oppou of \formula (1) having an acryl am de group.

10 The conp R e ) 'Hﬁ?’éy?ﬂqﬁenxpa?‘ﬁg‘ﬁ%@sent i nvention may al so be
prepared in the fNx(m(ﬁ(%dwwlmmb@@l&ym@ﬁﬁﬁ?tﬁHnﬂaﬁﬁinb%—ftﬂfeﬁﬁEB,Zvi th an
inorgar})i C or,or aniic Agcid ju%g aﬁ %d]réocal.ori c acid, "hydrobrom c acid,

sul fur i@ acidél?y%ﬂb BRoY VARG HraFY @MHEed, acetic acid, glycolic acid,

| actic acid, pynivic acid, nmalonic acid, succinic acid, glutaric acid,
fumaric acid, malic acid, 15 mandelic afld, tartaric acid, citric acid,
ascorbic acid, palmtic acid, nmaleic acid, hydroxymaleic acid, benzoic

aci d, hydroxybenzoic acid, phenylacetic acid, cinnamc acid, salicylic
aci d, nethanesul fonic acid, benzenesulfonic acid and tol uenesul fonic acid.
The pharnmaceutically acceptable salt of the present invention may be 20



Accordingly, the present invention provides a use of the inventive 30
conpound for the manufacture of a nmedi canent for preventing or treating
cancers, wororisie2318f | ammat ory di seases, aut oi nimune di SeREEEKR2011/004482

i rmunol ogi cal | y nedi at ed di seases. In addition, the present

i nvention provides a pharnmaceutical conposition for preventing or treating
cancers, tunors, inflammuatory di seases, 35autoi nmune di seases, or

( >t i enll ! ( es. ( . .
2011 16991 5PCT] KON S04 65 ARSIt CE SR aBa Ay minghigno(3.2-
i ngr edi ent. dlpyrimidin-dhgoxyifhenyhestytamideyent i on provi des a met hod for

i seases. Jor i mmunct o7 Sar oo Rt iRl LSt BT e B R R g o ™
adni ni st er i nipientd 3 2-dipynimiden-deytpayjrghemyd-aceiamidé;n need t her eof .
The i ti . h i.cal t apl | t
(hereof el ect | verytand PRt sy indlhy P BB dRGR Ry s 2 AfSem By
i nduced by atryépiyphemyl)aprylaniidéact or receptor (EGFR) tyrosine kinase or a
nmut ant thereof a | he resi stanc ai nst. d . Accordingly, the
10 present i nventS iﬁgﬁ'ﬁ%‘g@i%@d% Eﬁiﬁﬁﬁ@ﬂ’?&ggﬁ%&lﬁ}ﬂ%ﬁgfl?@rﬁ'ﬁiﬂﬁﬁ'ﬂé&;@h “i ng
or treating yYlenypepheayl)taorgdamideyduced by an EGFR tyrosine kinase or a
tant th f whi i . +.h d, of .f la. (I e s
e oo TP ARGl A a3 By
Repr esel} at i 4yl@xgrmileayl)edcrytamidancers or tunors may include, but are 15
t limted to, |i t | .Cl { id ,
ol orectal cancer VST o RRRE Sy Bhu ARtRO REFRP A R ABH i e
carci noma, oxlaxyjphenghaenylarhide; n t unor, gal |l bl adder carcinoma, biliary
t t , h |. tal,. , i cal i ,
Longue cancer,  eebratRaC AL RBRR ey FRO TGRS o, Tenal cancer
mal i gnant nq{lém_eﬂly,l)p@ﬂﬂyk)hmima)ﬂ_!ien?[3tﬁ-d§;$yrimﬁﬁn0ﬁ?y?eky)phaﬁy19£@'yla?ﬁt ll@l'l ey nx
carci nojgm, uterin e vi.cal cancer,, prostate cancer, rectal cancer,
pancr egltrglac cancer ?\L{;}SE@'@%’r@%&'?’dgﬁyﬁuﬁgﬁﬁ&1,'pand ot her solid cancer.
;I'Ee i n¥enti \od)memyd))phdnplf)arhdrm)ﬂilimcﬁ[B)Z-dﬂpﬁ%mtttinm buiy);ph_bhylgﬁgmﬁi@e;[ e sgl t
ereof can provi nti cancer. ef f.ec en it is 25adm nistere
i n conbi nat i gn Wi ?{’E@g‘E@Wéﬁ%ﬁ?%@ﬁx@%a@w@# Teating cancers or
t unors. yl)lﬁeﬁryda)phai_m]t)ammcﬁﬂgemxb[652-d]p}trhllii(ﬁm@%la)ﬁﬁﬁ)phal@?lt)éqrﬂmlmﬁ,eat ing
t t t {. .
Cransducti on | nh; BESAYIELHGEs-R b RsPR Dl PRe O Rt 5 1 ot i ni b,

sor af erfilb, sdjamino)benzyfstatsphoate; 30 vori nostat, |apatinib, tensirolinus,

nilotinib, everol ani,h,, trastu , abevaci zumab 1 uxijmb,

rani bi zumab, pegaé?gfﬁf%?ﬂﬁéﬁﬂemm(iﬁbé#ﬂg‘%rﬂ}%%qp ﬁP}?"aE}IEOﬁﬁWPBtﬁT s
(e.g., paclidlpyamidin-fglost)phenylaorplaasidene and the |ike), al kylating
agent e.g., cCi j h ham de. chr.omabyci | rmustine and the
'Tke), i ¥ et ;E%‘}r53{-Qs‘-(‘t-@%@&?@f?ﬁswré%&gpﬁgﬂyﬁﬁbe@@%5| Tke)

i nt er cal at i fjnarophemylamingdeans]3,2-d]gyrimidinidaploxsg)phengifabrydemidd;ne, WO
2011/ 1 15PCT/ Kl 1 2. hle cin, \mtomyci.n-C a e like),

t opoi sdiver ase | nmﬁ'@g‘ﬁf@:@{“%%‘6‘9%@819“%‘&%‘5%&%@i posi de and the
li ke), i murfbtdrephgriydamgeoitisefe3R-d]pyrimidieukyloxy)phienylacanamidt;t he |ike)
and anti hor nonal &9@@ 4}&19, tqm)xi.fen, rlal Xl feq d the like), and at
| east one anticance {a%g {Smetbptperidi-gry BMRMFBED¥icl uded in the
infenti vle p Hauorepkettyilamin oot '[3,Ffuiﬂpyrimidin-gtylbhﬁ)—phédg&)-hél?f%iﬁ%dé? corrlpound
of formula (1) or ceutica a a t ereqf . se ive
and effecti \(/el) y .{Yﬁ(38&?@ﬂg}%?%ﬁfagnﬁpﬁﬁﬁgﬁwqﬁgéﬁﬁﬁwq HB&F%?%;% 3y
(JAK3) 30 nt eflpetikiidin24-ybekyotpleenid eadriyldmhidase (I TK), resting | ynphocyte

ki nase (RLK), and n rrow tyrosine kinase 10 (BMX), which are mainly
expressed in abnoﬁﬁ@l’&?@@%&é@é@r@ﬁ' E¥ZNds or  T- 1 ynphocyt es.

Nanel y, t he yilymethyl)phenylaminsithieno302-apyithidinot-yRox3)pliéme Rietyiamlide:

accept abl e saltn;&e@eg Agg@ élr ea% mr. ve_qt sancers, tunors,” infl anmat ory
di seases, aut oi nmiiAe i SEHSaE -Bieth BII%Hbl HIPIPerRi-dr ed di seases caused
by the abnoiyihéshyBphenyitmingthiendfiryeaimidihpRAGypiRh Pacrdbmbdn.
for tramting or phaverfiiimienBory oy bpheryirmtmmbigrold deases. |
aut oi nmune di seases, or inmunol ogically nedi ated di seases which conpri ses
the conpound of formula (1) or a pharmack8itically acceptable salt thereof
as an active ingredient. 20Representative exanples of the inflammtory

di seases, autoi mmune di seases and i munol ogi cal |y nedi at ed di seases may
include, but are not limted to, arthritis, rheumatoid arthritis,

spondyl oart hropathy, gouty arthritis, osteoarthritis, juvenile arthritis,

s o, = T o ~




follicular |ynphonma. The inventive conmpound of formula (lI) or a
phar maceutical ly acceptable salt thereof can provi de enhanced therapeutic
ef fects whenoitiee®sadm ni stered i n conbi nati on wi th anotbexrbermpsat i c
agent for treating 10inflammatory di seases, autoi nmune di seases, or

i munol ogi cal | y nedi at ed di seases. Representati ve exanpl es of the

t herapeutic agent for treating the inflamuatory di seases, autoi mmune

di seases, or 4 iYL A i1t j ses may include, but are not
limted to, s Igr ol dngr ugl?lx %Pg?@lgragg’#?@z‘ﬁég, 15 predni sol one, net hyl

pr edni sol one, cor tY431é;(4Hdmeshanesulfenydethyldpherymstine)-thiena3e2-asone and
he |ike), i - .., ,
the like) ng} fm%ﬂq@gﬁé&ﬁhl&%ﬁg&%@@’l TNFa agents (e.g et aner cept

i nflixinmab, adali nmunab neurin inhibitors (e.g.,

gacLol ihrrus, pi mec (313 zahdonord-(#+ Ra}ueﬁrydi-pa'pﬁridihst-ylgpi]jengmugs (e.g..
I phen ra 8 I tn et ot | n etifl1 zl ne,
201 ovoset v B PRGNER A RS Ay B AR 4 oy PRt Bt i peut |
agent sel ected t hé¥-€3+(3itdrtdy( lbmethydpipdaidin-A-yl)Epemvant ve phar maceuti cal
conposi tion. i i of, fo la.\(l) ,or.
pth maceut i c}é]l)P l}ené(é%‘gg}d:lﬁig‘%s[?#ﬁ@@ﬁ@%&?%@%ﬁ?f Pi(“@%yé?@fﬁeér ally or
]E)arentgral ly as alﬁ\’-é?v-l(?-\(é-(4£fycio’rgang thpdpetr: az'in-]ayl)qfﬁﬁalgflldmi/nkoanhkb gb[3,gngLng
rom about O 2. 1 to 1,000 o] wei ght per
a day in c'as%%g?&nléu,mﬁ?yg%ﬁlﬁﬂgag%a%f appr oxi rran?elg 70 ig bogy P
wei ght)1@n a si ngNe(3-245d#itbelpipbrazia- beh)pgriday2-yamam)tfiénssiedul es. The
dosage of th Liwe I 1 e adjusted in light of various
rel evant facﬁgs’gﬁﬁslﬁg}]h;@%?ﬁgﬁ%}ﬁﬁry@aﬂn@ﬁthe 30 subject to be treated,
fj ype and serious néé(ﬁ-62-(5-I(4f(@slsydraxiy|c}eﬂi)sl)-pﬁ1eirmziﬂxlaylgrpiﬁﬂgl-gli}ilamlib' )OL
octor. In ir§l 5C . SS an.t he above dosage may be
sui tabl e. Aﬁﬁgénlt?&?fg-@iggi{%raﬂ}'%&aggbép w&%a%&fﬂ@eﬁay be useg unl gss it
causes del et er i ou®V-63-(R(4(1 €dtashylpiperazin- byHethylphenplanddojthieabfs,ed in
di vi de 0se . RGT/ KR2011/ 004482 The inventive
phar rraglefgti c@ﬁ@gng@slﬁxl%)ﬁg%&ﬂig@% Sted in accordance with any of the
conventional nme - Bdl-edrpo la 1en ul e,

t | t hdE63-(2r(4-44é-ethoylpipetazintl-edrbogy Bphdreylaminggriens[3gsul

syrup, enuls OF o £, i or.al. admnistration, or for parenteral
adm ni strat ﬂﬁp{lﬁ{éfl@d%ﬁg&%bﬁg%%%cg&]ﬁpﬁ%t ravenous and 5subcut aneous
r gu_t es. _ Théf-(b3ﬁ(/2964-(4'ﬂ§21ﬂyalmxy:-aq¢tybq?]ipemzhp$L)tl}-phelﬁyg_anﬁﬁ@j-_ )
adm ni strati k . ed | xi ng the active ingredient with a
carrier sucﬁﬂgggﬁ%glcﬁpgégﬁ%a?ﬁm?sﬁq@&%‘fryﬁaé?ll‘?estarch, | act ose, sucrose,
dextros¥), cal ci unVpBe€pta(4-(2 stimatliylamin@acetpl)qspéranirs 1 84)-phénylemisd)im
stearate, ¢ I t . f A 110 suspensi.on agent, enulsifier and
di | uent. Exgtrlr%%lgga’%fﬂbﬁ%n@g{nr?ﬁ&ggﬁp‘?l&%@'?%ﬁ%%fenj ect abl e conposition of
tlhe pr esle_n'f( i nvenﬁﬁ(éf((fh-i(lé-an@tlem,id?ptmbl ky)ihiﬁnb[ﬁ(,izaf]pyﬁngdlﬁmcpﬁel sol ut: on, I a
gl ucose- i / ol .:.40l ycol, ether (e.g., polyethylene glyco
400), oil, 5’%?%“%@?&”@%?% %%lldﬁ ester, glyceride, a surfactant, a
suspensi on agent HF(G-é(a-(&mmth)ilmlﬁnyli)ﬁhmﬁbaﬁmmmﬂiémﬁ{&md%yi—ﬁniﬂm_mher
descri a i Ln.exanpl es provided bel ow, which are, however,
not in??ﬁde%dg&bwgglé@%% of the present invention.
%alrr?l ﬁlz Plr epar atNc(ﬁeﬁ(m((%{mztl@dsqlﬁqxéyg)mgpl)}ammc;c)ﬂﬁ'eﬂoH3),2-d]py|rim_idoiln-4- <
en - ri mdi ne-4-yl ox enyl ) acryl am de t e
’ ot opar at SIS IR A Y Y 4(1H, 31 - di one 0 P

1) Preparati pyrim di ne-2,4(1H, 3H)-dione 0 30HN 11H 0 S
Met hyl  3- ami not hi 4t (acryiamhinphenoey tHieAo[$,2-FpyEimidih)2-heminSRaN- (19

g, 187 mmol I ved in /V,Ndinmethylformam de (10 nL), the
35reaction %%éﬁgrgﬂgilgﬁiﬁas raised to 190 C, followed by stirring for 12

hour s. 30WD 2011/ 15¢6kERaTTyRRARbPheAGKRHiShBS2-dsyriaRihiZ ) u@snYONV-Lt e,

the reaction.m dded to 1N NaCH aqueous sol ution, cool'ed to room
t enper at ur eraé%@w%g\éﬁﬁd%nder a reduced pressure to renove the insoluble

prfaci pitate. Thﬁ Ni(Bt((%t(Q-(msrplﬁ_rdliﬁ-ﬂioafbdmﬂ-)t p}!})aeny\j)%ﬂﬂiﬁdyﬂh@;oé [ggyegus
solution, a .resul ting salid was filtered under a 5 reduced pressure
with washi ng?@gf‘ﬁbdlﬁi‘fslﬁ)Pf‘g)ﬁ\%BY@?9W%Pél esulting solid was dri edpunder a
reduced pressure Nc(se(lom(m(4-methy1q)|iperaziﬁppumohyi)ph@hy&rﬁin%ath%o'P R

r RG0SR Ay oy phen Dacrdmigel - 14 (5 1H 8- 007 (4,47, 6. 00

19



Step 2) Preparation of 2,4-dichlorothienor3, 2-dlpyrimdine CI --1-,.. N
"1+1 C 15S The conmpound (3.2 g, 19.4 mol ) obtained in Step 1 was

di ssol vedwonophwsaBor ous oxychloride (12 nlL) and refl uxedTmr2b118doisas2i ng f or
3 hours at 200 C. After the reaction was conplete, the reaction m xture was
cooled to roomtenperature and added dropwise to 4 Cdistilled water with
stirring vigorously. 20 The resulting solid was filtered under a reduced

i th . nadistil e POSORY sol i d
G od under o 1 educed (g fl el L4 R IS b P L %015,
73.3 9. 1H Nuvaylsoomzthiaets2adlpysngdim4doxyphenylracrytamitle) . 25Step 3)
The: compound (2.9 o0 g O (enrbi PRGERLHI L CuBRRR Bhay Bt Shighof3 -
IV, N-di rretgydmnmd@m‘}r' 'Yl@Xy)zphﬁln})l)-aandamidﬁ;trgphenol (1.9 g, 14.2 mmol) and
cesi um car bonat e .(428. . e d, t
sti rlrJi ngﬁr oomte Q%ﬁ%t(%r(g?(?ql?iem%%}wﬁ? gﬁg@hg C?ﬁ@?@@a%ﬁ%a)ég‘ﬁ@}%r gt e,
distilled vvamn(gg;ﬂaé]m@umﬁhm-é-ylhay)-phmylmcmlm@, and the resulting

lid filt L d
oressure with , %gg\(?ggmr(?ﬁa %@@éﬁﬁﬁmﬁ}&%ﬁ%@%@%ﬁé@ﬁﬁéﬁ%@g@{Ce S dri ed
under a reduﬁ‘lé‘iilqiﬁélsglnyélmkdimﬁtﬂbuy)-phemylb-Iaer}dmnniadn;nd (yield: 4.0 g, 91.8
0 8 8. 25-.8, 1 . 2H),, 8. 08
(/os, 1H), 7.69- 5746%1'%3&“9’»}—?1%%?%#%@’2'@?’3@1{@‘&@&%&%‘?9@3& of
N- ( 2- melhoxy4dimethplanyinpigiby hienzamideyheny 1) - 4- ( 3- ni t r ophenoxy) t hi eno[ 3, 2-
di i m di ne-2-am 5 d (4 g 12.9 I bt ai ned
5 ep 3 v di sbol O ek ARSI (8 B et byl bt per azi n |3
-yl l)benzenea&fjﬁ;hgﬂﬂ)p%tlg’,larm%@thxm_ t[¥,Qadlpylrhniid!imé%iax?)pixggyga?y@h?giehm, 12i 9
mol ) were adde ?\ngﬁ?&g{@a{hg%mﬁi(?e was stirred a or ours to

conplete the reac ) "di chl oromet hane, and then washed with
sat. NaHCO3 (@imethydamuia)eihyhaniihe)phe0yagams )thieng{dr2-wfysyritnidin-4ai t h
anhydr sagdi hen filtered and distilled under a reduced
pr essu?téG T;}gbwgﬁ%@é\%ﬁ%gg’at ed by col um chromat ogr aphy
(di chl or onet hane 4-(de(3racryloytadino-ph¢nmiy)rthienal3,8)d]pyrimibina2+ylatind)i2- e
conmpound (i S AT Ry ‘o 1H NWR (300MHz, CDC13) 8
8.20 (s, 1H)°,qhgr.°9§]’ r%lﬂyfﬂfﬁ bﬁ‘%ﬂm&%ﬂ,’ 1H), 257.66 (m 2H), 7.36 (s, 1H),
7.26 (m 2H), 6.5N-(IH2-(}Hchl®o2b(4-ethabejylfeny@zpiperazii--catbdylf-m 4H), 2.62
Sfm( 3?;0 - n<2)|5 1 ﬁ:éli%tﬁﬁrp?-ﬁl}iﬁg{)L3d§-§laﬂ§y§!ﬁ{i&hgép-%&}})(-)ﬂle%g'l)-acrylamide;
met hyl @der azi n- | 4y(3tBaacyylpntidepten®x?)ttiqmel 3, Bi dpyentidaryd)anginods WO
2011/ 162515RGT/ KR2OH] 2 i g .5 g, 27.1 mml) and 12 N HC1
aqueous sol uqt%l-[{))n (Oﬁl@%%ﬁgé.eﬁlm 4 1;19%%%111 i’ luted with 50 % et hanol
aqueous sol ution N3@-@-4-(4ethypmtraginst-yisolfogyhphafdafidothiéto[B3izr. The
d(ché ?438H%n€5§ Btn%n]S 4 di | ved in 50%
conpoun : Smidiita- he 1%&2 QeStep 4 was dissolved in 0
et hanol aque RSB U T on an &% added
N-(3-((2-((4-((methylsulfinyl)methyl)phenyl)amino)thieno[3,2-
25  d]pyrimidin-4-yl)oxy)phenyl)acrylamide;
N-(3-((2-((4-(2-(methylsulfinyl)ethyl)phenyl)amino)thieno[3,2-
dlpyrimidin-4-yl)oxy)phenyl)acrylamide;
N-(3-((2-((4-sulfamoylphenyl)amino)thieno[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamide;
30 N-(3-((2-((4-(morpholinosulfonyl)phenyl)amino)thieno[3,2-
dlpyrimidin-4-yl)oxy)phenyl)acrylamide;
N-(3-((2-((4-(N-cyclopropylsulfamoyl)phenyl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamide;
N-3-((2-((4-(NV-(2-
35  (dimethylamino)ethyl)sulfamoyl)phenyl)amino)thieno[3,2-d}pyrimidin-4-
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5 to the reaction flask in which iron was activated, followed by stirring
at 100 C for 1 hour. After the reaction was conplete, the reaction m xture
was filtewedowtshsiselite to renove iron, and the filtrareTsaRodi®iise! ed
under a reduced pressure. The residue was distilled w th dichloronethane
and washed wth sat. NaHCO3 aqueous solution. The organic |ayer was dried
w th anhydrous sodium sulfate 10 and then filtered and distilled under a

reduced presgyy Rav RSV Bnsqwas separated by col um chromat ogr aphy
(di chl oronet%lgn}gy):p ?r‘gyt?%% =10 : 1 (volume ratio)) to obtain the title

conpound (yiel d: N-GB-{2-&%-@-¢A-methylpiperidin-4- ~ 1H NVR (300MHz, CDC13) 6
8.20 (s, 1 : B hma2H), 7.36 (s, 1H), 7.26
(m 2I(—I), 6W%l)%%%wpwga%%ﬁ&?o%zd]}&'%i@?kﬁ,Hé. 19 (m(4H),H)2.62 (m
ﬁI_H%,B (2.2362(sy1t)<:rslw)phenyl)acrﬁ{a§pd6,) Preparation of

- (2-4 2- met hoxwr_fa_(A- et ) SN CSTIN
yfl phenyfl( am no)thly\feﬁgoggg-E p)t/ﬂsg)?(&j?@gﬁl o dg}gé). henynacryl am de The
conpound ( 1. YD)l fagned)pheny))astinelthistol32 pmmlfgmdﬁH\Jchcxa (930 20 ny,
11. 07 mmol { St A tetrahydrofuran (40 nL) and distilled water
(6 n), anzzl %@é)&f)@bﬁ}?ﬁ%ﬂaﬁgh 0. 36 m_?/ 3. 69 rrrml(.) was)added thereto slowy
at 0 C with stirr Brigimethyl@ninajpromyl-dr(($+3-acsglemidapheroxyithisne]2,2-t he
reaction m x@g&,ﬁmﬁl_g%ﬁglﬁ%%wzbgtedi chl oronmet hane and then washed with

n.

sat. NaHCO3 eous sol'uti o e organic layer was dried with anhydrous
25 sodi lin sul f at e Nati (2612 f(Htathylpiperazindi-yethydphenylamino)tbwnoEy2pr essur e,
and the resi Wag: S hr omat ogr aphy (chloroform:

met hanol = (g]'ﬁ?lil \a/gfﬁ{}g&?@ﬁﬁgwl)%%&%@g?h the title conmpound (yield: 1.3
g, 68.2 %. -(3-C-{ {2y gradiony | -etbydr phery lamdeo ) thienof§,2- 7. 83 (d, 1H),

(a 14y éf%ﬂ@?é?iﬁﬁdgj@%wﬁh%@%%@% N6 (ESD) m 7 = 8171 [
The procedure of Bkel-é4-(1ilediorepeht dhicaxarppolina-yl)sphegyleminoks am ne
of 4 (A 3ret HRBlorS 2Rt Mol b e e AR, 7 ) e pare the
compounds of Exanpl€s(2(4-4 -ﬁfcthﬁ'péperalie-lsmbmtygplfamleminca)thiend)[@,23{-3I owW.
10 e e Do £, v e sy o
7.70 (d, 1H), 7.6N-(G(2-@H(]1-ethyipipemdiredyyloxygheaylamipb)thienofd,2¢ m 1H), 6.45
‘N 1y - A g iily)pRedfhidlantily Soov ) oocis) 6 7, 83 (o 1H)
7.70 (20 1H), 7. 48-G2-(Hfluoro42(1-metlHppiperidin-4-yloxshhphenytinine)- 2H), 6. 83
(dﬁi- 1;') GhfRof3 2- APy rinfldfte4 §16xy Lbheny®)-adryidiflidel ) - 5- 76 (dd, 1H), . nf
' ' N-(3-(2-(4-(2-morpholinoethoxy)phenylamino)thieno[3,2-d|pyrimidin-
4-yloxy)phenyl)acrylamide;
N-(3-(2-(4-(2-methoxy-ethoxy)-phenylamino)-thieno[3,2-d]pyrimidin-4-
25  yloxy)-phenyl)-acrylamide;
N-(3-((2-((4-(2-(dimethylamino)ethoxy )phenyl)amino)thieno[3,2-
dlpyrimidin-4-yl)oxy)phenyl)acrylamide;
N-(3-((2-((4-(2-(diethylamino)ethoxy)phenyl)amino)thieno[3,2-
dlpyrimidin-4-yl)oxy)phenyl)acrylamide;
30 N-(3-((2-((4-(2-(pyrrolidin-1-yl)ethoxy)phenyl)amino)thieno[3,2-
dlpyrimidin-4-yl)oxy)phenyl)acrylamide;
N-(3-((2-((2,3,4,5-tetrahydrobenzo[ b][ 1 ,4]oxazepin-7-
yl)amino)thienof3,2-d]pyrimidin-4-yl)oxy)phenyl)acrylamide;
N-(3-(2-(2,3-dihydro-benzo[ 1,4]dioxin-6-ylamino)-thieno[3,2-
35 d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
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3 03 (4H 2 60 (4H) 2 36 (3H). M5 (ESr): rn/z = 505.10 [M+H . 4 sSNM LNF
6-',-11-114 0 etirrill 4..... AN, . "-11'41 11-1-NVR (300MHz, CDC13) 8 7.99
(m 1H), wo8di(mpsidH), 7.73 (s, 1H), 7.46 (m 2H), 7.29pCmKr2bH1/0074830 (d,
1H), 6.79 (dd, 1H), 6.52 (t, 1H), 6.45 (dd, 1H), 6.26 (dd, 1H), 5.78 (dd,
1H, 2.86 (m 4H, 2.57 (m 4H), 2.35 (s, 3H; M5 (ESr): mz = 505.10
[MtHr. 5 10 pm N 411 jc 004), 14kJ 1H NVR (300MHz, DMSO-d6) 8 10.35(s, 1H),
9.75(s, 1H), 8.33 ( % M% 27(m
R T (Nl 3 tl)(s quo7r6 4152%&&110;2 ‘éﬁ{daay; gylénﬁngémmg [5327

2.37(s, 4H), d]@ym@gln H}lox phersyl) -acm@m %23.2 [MtHr. 6 1.0 F rini o ntg.

-0 .-4.-' 5 1H d, 1 8.21
(5 N 770 (s W@@@?@% ittt SB35 RorEblienilaming) 7o Uy
1H), 7.06 (cthiengl rr(rmdlm_#bylosy)&sh@mwl)-@pgylamld;s (d, 1H), 5.75 (d, 1/H)
3.76 3 2.9 infz =
535, o( [sl\%H]H) 7 LN(N ?’J% (MQ %ﬁhﬁfalﬁ%ﬁ tgb%ﬁ)'iiﬁdorg%he%w&@gﬁmz
DI\/BO2 d6) e73 g@gp?'gnpldny4-mlpaiy)-9h®!ly11-a¢@1amH)e,, 8. Aso 8.28 (m 1H), 7.72-7. gg(m
i1y, 6 62.6.89 W%ﬂ A6 (Bmd iy pesal 1 o fohehhisibg
e R gt i

- h héin-4Sy1 - !
1H), 7.36 (d, ? Rt 45 (dd,
15)'), 6. b Ed leppi? 2-8|pysimidin-44yloxy)-phenty lj-aprydaide?. 76 (m 4H):
(E)-4-(dimethylamino)-N-(3-(2-(4-(4-methylpiperazin-1-
yl)phenylamino)thieno[3,2-d]pyrimidin-4-yloxy)phenyl)but-2-enamide;
N-(3-(2-(4-(4-methylpiperazin-1-yl)phenylamino)thieno[3,2-

d]pyrimidin-4-ylamino)phenyl)acrylamide;
15 N-(3-(2-(4-(4-ethyl-piperazin-1-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-ylamino)-phenyl)-acrylamide;
N-(3-(2-(4-(4-isopropyl-piperazin-1-yl)-phenylamino)-thieno[ 3,2-
d]pyrimidin-4-ylamino)-phenyl)-acrylamide;
N-(3-(2-(4-(1-methyl-piperidin-4-yl)-phenylamino)-thieno[3,2-
20  d]pyrimidin-4-ylamino)-phenyl)-acrylamide;
N-(3-(2-(4-(1-methyl-piperidin-3-yl)-phenylamino)-thieno[ 3,2-
d]pyrimidin-4-ylamino)-phenyl)-acrylamide;
N-(3-(2-(4-dimethylaminomethyl-phenylamino)-thieno[3,2-d]pyrimidin-
4-ylamino)-phenyl)-acrylamide;
25 N-(3-(2-(4-piperidin-1-ylmethyl-phenylamino)-thieno[3,2-d]pyrimidin-
4-ylamino)-phenyl)-acrylamide;
N-(3-(2-(4-(2-dimethylamino-ethyl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-ylamino)-phenyl)-acrylamide;
N-(3-((2-((4-(2-(4-methylpiperazin-1-yl)ethyl)phenyl)amino)thieno[3,2-
30  d]pyrimidin-4-yl)amino)phenyl)acrylamide;
N-(3-(2-(4-(2-dimethylamino-ethoxy)-phenylamino)-thieno[3,2-
d]pyrimidin-4-ylamino)-phenyl)-acrylamide;
N-(3-(2-(4-(3-dimethylamino-propoxy)-phenylamino)-thieno[3,2-
d]pyrimidin-4-ylamino)-phenyl)-acrylamide;
35 N-(3-(2-(3-fluoro-4-(4-methyl-piperazin-1-yl)-phenylamino)-thieno[3,2-
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(t,

ri

0.

0

MS (ESr): miz = 501.13 [MrH|. t4 WD 2011/162515PCT/ KR2011/ 004482 <Tabl e
| b> Exanple Structure Analysis data 9 14-") chtr, N AHOr-f'N "N 1/2.0-114
.t-)-.0. AVO 2at1g1624#5NVR ( 300MHz, CDC13) 6 7.83 (d, 1H), PCTXKR2011/MS2 7. 45
(m 1H), 7.42 (m 1H), 7.40 (m 1H), 7.04 (m 2H), 6.83 (dd, 1H), 6.80
1H), 6.43 (dd, 1H), 6.27 (dd, 1H), 5.76(dd, 1H), 3.03 (m 4H), 2.60 (m
4H) 2.36(3, 3H); MS (ESI+): mz = 505.10 [MrH. 10 *--N-1 Kkl .--)KkNFI

N 1H NVR i amo)zpﬁanzﬂ Aldidt), 7.9:7,49 (m 21,
7.42-7.37 (t % , 690é]:_n 1H),
6.81-6.78 (m 211)N % ‘460?4?(1 mthylapmgrldel ézlyn} @henﬁ;imlgo)? enof8,2-m
1H, 3.1 yhimiditE.y 1anﬁ§o Byl e mide; 52- 2. 45 (g, 2H), 1.16-1.11 (t,
3H) ; I\/B(ESI% g% 11 fifteN. L...14 Nrp-11 LAT 11,11

11- 14 4k.--11- ryAPQi( ﬂ-&i uorg4- khﬂqthﬂenmrldmaémmmcﬁ }%hﬁncvéa:'l)lmqg 7; ?g
m 57 . Y4 03 (m 1

(2H) 204% (4n?11é2ﬂ0[3 Q%g?m%%n(q ylgfﬂ)inog) p()l?e’%lﬁ&?c&@mléi% 5H) 14 (d, 6H:
MS (ESI+): iz DrE3-62-( -pmﬂ,hoxi-zl p1per1d1n—l—ylmethyl-phenylammo) th1eno[3 2-

10

15

20

25

30

35

d]pyrimidin-4-ylamino)-phenyl)-acrylamide;
N-(4-fluoro-3-(2-(4-(4-methyl-piperazin-1-yl)-phenylamino)-thieno[ 3,2-
d)pyrimidin-4-ylamino)-phenyl)-acrylamide;
N-(4-fluoro-3-(2-(3-fluoro-4-(4-methyl-piperazin-1-yl)-phenylamino)-
thieno[3,2-d]pyrimidin-4-ylamino)-phenyl)-acrylamide;
N-(3-(2-(4-(4-methylpiperazin-1-yl)phenylamino)thieno[ 3,2-
d]pyrimidin-4-ylthio)phenyl)acrylamide;
N-(3-(2-(3-fluoro-4-(1-methyl-piperidin-4-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-ylsulfanyl)-phenyl)-acrylamide;
N-(3-(2-(3-fluoro-4-morpholin-4-yl-phenylamino)-thieno[3,2-
d]pyrimidin-4-ylsulfanyl)-phenyl)-acrylamide;
(E)-4-(dimethylamino)-N-(3-(2-(4-(4-methylpiperazin-1-
yDphenylamino)thieno[3,2-d]pyrimidin-4-ylthio)phenyl)but-2-enamide;
N-(3-(2-(4-(4-methylpiperazin- 1-yl)phenylamino)thieno[ 3,2-
d]pyrimidin-4-ylsulfinyl)phenyl)acrylamide;
(£)-3-chloro-N-(3-(2-(4-(4-methylpiperazin-1-
yl)phenylamino)thieno[3,2-d]pyrimidin-4-yloxy)phenyl)acrylamide;
(E)-3-chloro-N-(3-(2-(4-(4-methylpiperazin-1-
yDphenylamino)thieno[3,2-d]pyrimidin-4-yloxy)phenyl)acrylamide;
N-(3-(2-(4-(4-ethylpiperazin-1-yl)-2-methoxyphenylamino)thieno[3,2-
dlpyrimidin-4-yloxy)phenyl)acrylamide;
N-(3-(2-(2-methoxy-4-morpholinophenylamino)thieno[3,2-d]pyrimidin-
4-yloxy)phenyl)acrylamide;
4-((4-(3-acrylamidophenoxy)thieno| 3,2-d]pyrimidin-2-yl)amino)-2-
methoxy-N-(1-methylpiperidin-4-yl)benzamide;
N-(3-(2-(4-(piperidin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamide;
N-(3-(2-(4-(pyrrolidin- 1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamide;
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64--s-ri _
7.60-7.57 (m 2H), 7.44-7.32 (m 4H), 7.06-7.03 (m 1H), 6.83-6.78 (m 3H),
6.47- 6.41W()r2mﬂ.1|d)5156. 29-6.20 (m 1H), 5.80-5.76 (m 1H) PC3/KR2011303432( m

4H,
(.

14

1H),
1H),
4.73-4.78 (t,

2. 76-
, r4.
DIVISOd6) 6 10.35(s 1H), 9.21 (s, 2H), 8.24 (d, 1H, 7.68 (m 1H), 7.61
(d, 1H),

1H),
411),

7 13 1L,7 .--ti-"-14 1H NVR (300MHz, CDC13) 8 7.81-7.80 (d, 1H),

.73 (m 4H), 1.12 (s, 9H); M (ESI+): in/z 529 [ MtHr. 13
1-'-1-INor----IN:el "---u-r---'"-0-1A's 1H—NIVR(300M-|Z,

6 57 (dd ar 0k <%‘7<3?§J9‘9mﬁ%96%%%34£19ﬂ01@% iyl 17 26528(%:”
2.25 (
iln

0y ARG BL e BRI SROR R 800 (9

7.07 (nihiang[3,%:¢ mnsbn(4dylozm) phenyiy-agrviemids; 2H), 5.82-5.78 (m 1H),

yﬂ)amH)O)p emd)mwmdmﬂ car c9<y(lma oBdf): M5 (ESI+): mrz = 555 [ MH .

2.75-2.72 (m ét?) ’Nﬁ'@ 4 @%‘%?d%mylﬁf ﬁéa If’%rﬂ‘q‘g] sfﬁ)phe%yi;mgno 2s(t 1Hr1 KPNR

( 300MHz,

7.60 (d, 2H)
(d, 2H),
(m 4H)

2011/ 16,2515PCT/ KRAR @/(9 Qﬁﬂ(if %nefﬁwjp?pér?ﬁn%g}ﬁpﬂhenﬁJn"i'(fl s tﬁlennfg ysis data 16

FF

10

15

20

25

30

35

[38-dlpysingislin-gyloxg) Phenel)-aerylamdde4” (d, 1H), 7 68 (m 1H),

6. 41 ngw X 21(50(57‘%?%‘3’1 q%%trféy?? ﬁ)ﬁr%lﬁ%ypéﬂ%glg a“ﬁ!b ). 6. 69

7thigno(3 pﬂl%@hr@-ﬁ-yl&bﬂy)-phﬁl}(lEﬁbﬂ})lanmdﬂ z = 537.2 [ MrHr. V\D

d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(4-(1-ethyl-piperidin-4-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(4-(1-isopropyl-piperidin-4-yl)-phenylamino)-thieno[3,2-
dlpyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(4-(1-methyl-piperidin-3-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(4-dimethylaminomethyl-phenylamino)-thieno[3,2-d]pyrimidin-
4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(3-chloro-4-(1-methyl-piperidin-4-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-pheny!)-acrylamide;
4-(4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-ylamino)-N-(2-
(pyrrolidin-1-yl)ethyl)benzamide;
N-(3-((2-((4-(2-((1-methylpiperidin-4-yl)amino)-2-
oxoethyl)phenyl)amino)thieno[3,2-d|pyrimidin-4-yl)oxy)phenyl)acrylamide;
N-(3-(2-(4-(3-piperidin-1-yl-propenyl)-phenylamino)-thieno[3,2-
dlpyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(4-(3-pyrrolidin-1-yl-propionylamino)-phenylamino)-
thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
4-((4-(3-acrylamidophenoxy)thienof3,2-d]pyrimidin-2-yl)amino-N-
(tetrahydro-2H-pyran-4-yl)benzamide;
4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-yl)amino-N-(1-
methylpiperidin-4-yl)benzamide;
4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-yl)amino)-N-(1-
isopropylpiperidin-4-yl)benzamide;
4-(4-(3-acryloylamino-phenoxy)-thieno[3,2-d]pyrimidin-2-ylamino)-3-

24



4,.."-pi 00 1H NVR (300MHz, DMBO-d6) 8 10.34 (brs, 1H), 9.22 (brs, 1H),
8.26-8.24 (d, 1H), 7.67 (s, 1H), 7.62-7.60 (m 1H), 7.46-7.39 (m 3H),
7.31-7. 29v0dp11ltdd5157. 05-7.02 (m 1H), 6.70-6.68 (m 2H) pcéad&o116003&2( m 1H)
6 27-6 21 (m1H) 5 77-5 74 (m 111) 3 25-3 15 (q 2H), 2.98 (m 4H), 2.71 (m
4H); MS (ESI+): mz = 554.97 [MrH . 17 a L-...A ,11..-?1 ---04-1411 jt.i
0-0\5 H 111-NMVR (300MHz, CDC13) 8 7.81-7.79 (m 1H), 7.55 (m 2H),

S e KT 620 (13
3.57-3. 53 ({n 211)’\’?33? ‘?((3 %dln@thﬂsgl moyl}plp&;:nﬁzmd -67- 2.61 (m TH) VS
(ESI+): mz y“l) gl%l{l Hie 3'20 rlmtdlnkoﬁbk?) gb idd; NMR (300Mz,
DVBO- d6) 8 10 ”?! . 7.70-7.69
om 1H)) 7 64.7.6 371(2{‘11? Gttt S0 O L 1

112)7 . 80( ?lgéh%l)pﬁeﬂ aﬁnft%tl(l@h%[g@ d];%flrfllriéicﬁ ﬁggfd%g)%ﬂéng a1§11€?€498m( m
4H), 2.51 (m 4%{)% -(3-44-(6-(Aomethyl IEP&raZNBI(YIi?HWF in3+ylamigojthenpfd2f t 19 0

e Ltim 4 300Mz, DMBO-d6) 8 10.33 (br
1H). o. 4 (bd]gy“nn{g\)gnﬁ%&%ﬁh@n%'ga&?l% B e 5 oy (m 111), ) Bary g Ems

1H), 7.46-7.41 (mV-84Q-@ 194m7'3‘2§af(1m0)mn0[$:%BI]PD’YUBIQIM4-111) 6. 74-6. 71

(m 2H), %&@g éﬁ?lg&%}l)amlﬁe% 27 (m 1H) 5 78,574 (m 1K,
354352(m4 m 2H) 93- 2. 2,01 (s, 311); MB
(ESI +) :10¢ 2z = 515 M(3-RHi(6- mmqlmomrébnﬁ yl)amerap)ﬂ@zno i352-dipywimidisgbMz,

DVBO- d6) 8 9 (brs, 1H), 8.31-8.30 (m 1H), 7.88 (s
1H), 7. 230 7]3%6@11‘)9%?11 @lagg?é ( 7. Tga 7.09 ( 31(11) 6H\231 6. 43 Em

1H), 6.29-6.23 (mN -3 402-((6- (ﬂgsgprp@y miperagin- 1y Dpyridin-32y hamim)griem[32-( m
4H), 3.21-3. o?]%yflfﬂldﬂ'ﬁulaylj\ﬁy@ﬁ%nﬁl)l)acfylémmé31 1 [MeHr.

N-(3-((2-((6-(4-(1-methylpiperidin-4-yl)piperazin-1-yl)pyridin-3-
15  yl)amino)thieno[3,2-d]pyrimidin-4-yl)oxy)phenyl)acrylamide;
N-(3-((2-((6-(4-(2-(dimethylamino)ethyl)piperazin-1-yl)pyridin-3-
yl)amino)thieno[3,2-d]pyrimidin-4-yl)oxy)phenyl)acrylamide;
N-(3-((2-((6-(4-(dimethylamino)piperidin-1-yl)pyridin-3-
yl)amino)thieno[3,2-d]pyrimidin-4-yl)oxy)phenyl)acrylamide;
20 N-(3-((2-((6-(4-(pyrrolidin-1-yl)piperidin-1-yl)pyridin-3-
yl)amino)thieno[3,2-d]pyrimidin-4-yl)oxy)phenyl)acrylamide;
N-(3-((2-((6-(]1,4'-bipiperidin]-1'-yl)pyridin-3-yl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamide;
N-(3-((2-((6-((4-methylpiperazin-1-yl)methyl)pyridin-3-
25  yl)amino)thieno[3,2-d]pyrimidin-4-yl)oxy)phenyl)acrylamide;
N-(3-((2-((6-((2-(piperidin-1-yl)ethyl)amino)pyridin-3-
ylamino)thieno[3,2-d]pyrimidin-4-yl)oxy)phenyl)acrylamide;
N-(3-((2-((6-((1-isopropylpiperidin-4-yl)amino)pyridin-3-
yl)amino)thieno[3,2-d]pyrimidin-4-yl)oxy)phenyl)acrylamide;
30 N-(3-((2-((6-(methylsulfinyl)pyridin-3-yl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamide;
N-(3-(2-(3-fluoro-4-morpholinophenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamide;
N-(3-((2-((3-fluoro-4-((1-methylpiperidin-4-
35  yl)amino)phenyl)amino)thieno[3,2-d]pyrimidin-4-yl)oxy)phenyl)acrylamide;
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21 )1,5IN--t 1...... 14 ,00-.., 4..-51114 0 rn irtl n g 1H NVR (300MHz,
CDC13) 8 7.85(d, 1H), 7.65-7.60 (m 2H), 7.42- 7.35 (m 4H), 7.26 (d, 1H),
7.03-7. 02wOrm11le5156. 80. -6. 87 (m 2H), 6.41-6.41 (m 1HpCTEKRRS116003&2( M
111), 5.77-5.74 (m 1H), 3.83-3.74 (m 4H), 3.19 (s, 211), 3.15-3.06 (m
411), 2.32 (s, 6H); MS (EST): mz = 558.2 [M:H]. 22 1---N9 N----, 0,..)c_N
W NH....L. 'l.:- 1H NVR (300MHz, DVBO d6) 8 10.38 (brs, 1H), 9.28 (brs,
70 (a1 e g e AE-MubRERF ProditbipefidietL, 43 (T & s (tiny
5. 79- z(s 76 (H) ni{l)quﬁ)é)ph%d%}.@? } HOIN?Z:— 'ysiﬂgig}r;zégb(l}ﬁxml)@nﬁ)amgl?n&gfe;(2n’
411), 3.05-2.97 (W—S}L}%B-ﬂ@r656£4txmefﬂyisﬁfo'§§@)p3%ér%ﬂﬁ]-I- WO _

2011/ 162515PCT/ KR2011/ 004482 <Tabl e | d> Exanple Strugture Anal ysis data 23
oi o 1, N "N¥kphenylamp)thiene[Rpd=d|pysomdin-4exioay yhengDaerybamides s, Hi ), 9. 26
(brs, 1H, 8.27-8)2 -(20{43(&)@th%n@%lf&yl%]iﬁ\eraﬂn-ﬁgy@36ﬁubfa- 1H), 7.47- 7.42
(m 3H),” 7.32-7.30 H), 7.07-7,03°(m AH), 6.77-6.74 (m 211),
6.42-6.38 (r@hem)lqmel.r&@umcﬂé,Q(-dipyzml,dns-ﬁwosy}shewl)aﬂqyl,arrgde;z- 3.20 (m 4H),
3.10-3.08 (m 411 (R (914(3.6-3HdinlEh 0 = 551.2 [MeH[t 24 -- ' NH
91J": Y12t 1&&%&%@%@3@%%0’&%%@%@33 brs. 1H§, 5{25 (brs, 1H),
8. 26- 8. 24 (dﬂuqnqphemylasnnohhlepﬁﬁ,ampynmnﬂﬂb)xyéphm)acvymudem (m 3H),

[P L 28 (0 At R eyl iy oo
(q, 2H) 10 3. odlpsrigsdinm-yexy)-phemd)-acrydamide; 311); M5 (ESI+): niz = 565. 09
[MEH LY 25 N-(3-(2-(3-fluoro-4-(1-methyl-piperidin-3-yl)-phenylamino)-thieno[ 3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(3-fluoro-4-(2-morpholin-4-yl-ethoxy)phenylamino)-thieno[ 3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
15 N-(3-((2-((4-((2-(dimethylamino)ethyl)amino)-3-
fluorophenyl)amino)thieno[3,2-d]pyrimidin-4-yl)oxy)phenyl)acrylamide;
N-(3-((2-((3,5-difluoro-4-(4-methylpiperazin-1-
yDphenyl)amino)thieno[3,2-d]pyrimidin-4-yl)oxy)phenyl)acrylamide;
N-(3-((2-((4-((2-(dimethylarhino)ethyl)amino)-3,5-
20  difluorophenyl)amino)thieno[3,2-d]pyrimidin-4-yl)oxy)phenyl)acrylamide;
N-(3-((2-((3,5-difluoro-4-((1-methylpiperidin-4-
.yl)amino)phenyl)thieno[3,2-d]pyrimidin—4-yl)oxy)phenyl)acrylamide;
N-(3-(2-(4-(1-amino-cyclopropyl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
25 N-(3-(2-[1-(2-dimethylamino-acetyl)-2,3-dihydro- 1 H-indol-5-ylamino]-
thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(1-methyl- / H-indol-5-ylamino)-thieno[ 3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamide;
N-(3-((2-((4-(4-methylpiperazin- 1-yl)phenyl)amino)furo[3,2-
30  d]pyrimidin-4-yl)oxy)phenyl)acrylamide;
N-(3-((2-((4-(4-isopropylpiperazin-1-yl)phenyl)amino)furo[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamide;
N-(3-((2-((4-morpholinophenyl)amino)furo[3,2-d}pyrimidin-4-
yl)oxy)phenyl)acrylamide;
35 N-(3-((2-((4-((dimethylamino)methyl)phenyl)amino)furo[3,2-

26



00SNN; 9-- """ NH."lis( NH 1H NWR (300Miz, DVBO d6) 8 10.33 (brs,
1H), 9.26 (brs, 111), 8.26-8.24 (d, 1H), 7.68-7.67 (m 1H), 7.63-7.60 (m
1H), 7. M80b0tthetss 3H), 7.31-7.30 (d, 111), 7.06-7.03 eouw/KRdh11/04484- 6. 71
(m 2H), 6.41-6.38 (m 1H), 6.28-6.27 (m 1H), 5.78-5.74 (m 1H), 3.27-3.24
(m 4H), 3.04-3.01 (m 4H), 2.78 (s, 611); Ms (ESI4): MZ = 580.08 [ MtH].

26 .PONTh 1,4 A FAtri--r 5-7 11-1-NWR (300MHz, CD30D) 8 ; 8.07 (d, 1H),

7.69 2 7.27 (d, 1H, 7.06 (dd, 111).
6. 82 E&n 2t?)d]pgrﬁﬁdm4 X”élﬁ?@lg& Jide; (dd, (1H) D1 (m £1H) 5108 (m

214), 2.77 (m 4HN-(3(Bs(( s{(4{d9metby@m1(lﬁ)plael)ldln1198 (m 2H), 1.64 (m 2H
T T
19 (0,50 e Gt e it ),

2. 17 (sO!5 31@”&‘“@@ ‘%g*yl Ejp%éﬁ)(a&éfla%&&é = 515.2 [MH . 28 143) H 0
r," plz k-e-' -0 NNUR-((E QWmethxi@mmomlwlmnmow (d, 1H), 7.59 (m 114),

6 356 41 (PRl SRy o 2l oy ifegipalnidk) -, )

3.51-3.25 (m 4H) N-B-62-Q3 Hugray4-({Hymethydpiperidin-4¢m 1H), 2.35 (s, 311),

17 1 e o) el Inyt BRI Ao ety i, 7 O

111), 8l®9 (d, 11(3-Q2-13-methoxy-(4zmethylehipardyin-1-yiBphenylamino)?. 34 (d,

37 (- any SRt Slapeen ey i,y 0 258

3-((2-((4-sulfamoylp enyl)am1no)ﬁ1ro[3 2-dlpyrimidin-4-
yl)oxy)phenyl)acrylamide.

15 The compound of formula (I) according to the present invention may be
prepared by the procedure shown in Reaction Scheme (I):

Reaction Scheme (1)

N
20 w ' HX \‘\ N
W 0 o W X
|
[ﬁ;:o -R I';/{;\(—Z\I N= N(Jz or NHBoc Lﬁ:}, QY
R=H, CHg, or CH,CHj a
(VI (v D aw)
N’ A
25 NH, N{*(
ZNH, W X~ ) W xS e A { B
EZ'/_‘<I\I~C\SY l 7Y QY Hﬁﬂ or Clﬂ MQ
N=( N=(¢ - Y
HN-z HN—z ;*{N~z
am Uy 1y
30 wherein,
A, B, W, X, Y and Z have the same meanings as defined above;
R is hydrogen, methyl, or ethyl; and
N’ is nitro, or amine protected with terz-butyloxycarbonyl (Boc).
35 As shown in Reaction Scheme (I), a compound of formula (VIII) is
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WO 2011/ 162515PCT/ KR2011/ 004482 <Table 1 e> Exanple Structure Analysis data
30 smLAN-N OAill 1H NWR (300MHz, CDC13) 8 7.82 (d, 1H), 7.58 (d, 1H),
7.43 (m Mb2o1171626s5(d, 1H), 7.05 (dd, 1H), 6.80 (s, 2H) pce/KRo(1Gh04Bk), 6. 45
(dd, 1H), 6.26 (d, 1H), 5.65 (dd, 11-1), 3.40 (m 4H), 2.76 (m 4H); M
(ESr): rn/z = 490.05 [MtH]. 31 0 's--) 1,11.0 .11P4 N- N O Asel) s '

"H NMR (300MHz, DVSO-d6) 8 8.04 (brs, 1H), 7.84-7.82 (d, 1H), 7.61-7.57 (m
211), 7.43-7 13 2 0, D2
2 6. 70-5. Srgeled sdoonbiiibarorilastion Sln ylegch diforgile sdiyERL g2 |
3.88-3. 79 ( nflimethylfonnamids, 34, NVrdinmthylagetamide gar (Nymathylpywelidesie)) at nd z =

50820 (014 gt T e s, PO EOCh S,
7.07-7.04 (n¢yanaty undergm gaidicignditiorysuch aed%ertp 0% of equecws. agticracidlaf)a
(Esy . 2. CeopHry igine Holilophhemperilyro HGho ool edagntlg ™
(300MHz, Dveompyusl ebfamylaf¥IDiH), 9.04 (s, 1H), 8.22 (d, 1H), 7.69 (s,
o11), 5,76 (d. vy gy o origfe (YHy e Boryth et At fofua (M
458. 16 [ M+Hrin the presence of a chlorinating agent (e.g., phosphorus oxychloride or thionyl
chloride) to obtain a chlorinated compound of formula (VI), followed by a
10 reaction in an organic solvent (e.g., dimethylsulfoxide, N, N-dimethylformamide,
N,N-dimethylacetamide, N-methylpyrrolidone, acetonitrile, tetrahydrofuran,
1,4-dioxane, toluene or benzene) in the presence of an inorganic base (e.g.,
cesium carbonate, sodium carbonate or potassium carbonate) at a temperature
ranging from room temperature to 100°C, inducing the substitution at the C-4
15  position of the compound of formula (VI) with aniline, phenol or thiophenol
derivative of formula (V), to obtain a compound of formula (IV).

The compound of formula (IV) is reacted with Z-NH, in an alcohol
solution (e.g., 2-propanol or 2-butanol) in the presence of an inorganic acid (e.g.,
hydrochloric acid) or organic acid (e.g., trifluoroacetic acid) at a temperature

20  ranging from 70°C to reflux temperature; or with Z-NH, in an organic solvent
(e.g., 1,4-dioxane) in the presence of a palladium catalyst (e.g., palladium (II)
acetate or tris(dibenzylidenacetone)dipalladium(0), and in the presence of a
ligand (e.g.,  Dbis(diphenylphosphino)(Xanthene)(Xantphos) or 2,2’-
bis(disphenylphosphino)-1,1’-binaphthyl (BINAP)) and an inorganic base (e.g.,

25 cesium carbonate or sodium #-butoxide) at a temperature of about 100°C, to
obtain a compound of formula (III) having a Z-NH, group.

The compound of formula (IIT) in which N’ is nitro group is subjected
to a hydrogenation using a palladium/carbon catalyst, or a reduction reaction
mediated with Fe, to obtain an aniline compound of formula (II) whose a nitro

30  group is substituted with an amino group. The compound of formula (III) in
which N’ is amine group protected with tert-butyloxycarbonyl (Boc) is
subjected to a reaction with an acid (e.g., trifluoroacetic acid or hydrochloric
acid) in an organic solvent (e.g., methylene chloride), to obtain a deprotected
aniline compound of formula (II).

35 Subsequently, the aniline compound of formula (II) is subjected to a
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34 N is) Ol'aNIIIN S., 11-1-NMR (300MHz, CDC13) 8 7.79 (d, 1H), 7.54 (m
1H), 7.35 (m 211), 7.32 (m 211), 7.25 (m 1H), 7.23 (d, 1H), 6.75 (s,
1H), 6. M80emuE§15 6.25 (m 1H), 5.77 (d, 1H), 3.35 (MPCTHR208/Mset, 1H),
2.83 (m 2H), 2.32 (s, 6H), 2.18 (m 1H), 1.72 (m 111); MS (ESr): mz =
501.4 [M+H]. 35 1'0111.1 O n 19) '-)111( 11-1-NMVR (300MHz, DMBO d6) 8 10.33
(s, NH), 9.17 (s, NH), 8.25 (d, 1H), 7.73 (d, 211), 7.59 (d, 1H), 7.47 (m

311), 7.30 (bactdd)witH - é’n?aéﬁylo%hloﬁcﬁ@dﬁiﬂtﬁtéa)w1tﬁ A2a4¢ B 1ilril)an @rg’ﬂn& m

211), 6.27 (d, 1 5.77
3&1)) 2.51 (fﬁolmkt')(e g\,ssmeﬁsﬁm}e c lzldeosﬁétrczhs[dwﬁrranlser @nrr]nm .solvenkaucdu -0

S 111-NMR (3 ue%@tﬁ%&d@oﬁa@aﬁﬁlﬁﬁ r%ce%fja% 1§1§r%zﬁi'iﬁ ba&(?e4 (gedﬁ!nlnl)
7.96 (s, 1H), ( . 7.68 (d, 18, (t (T2
(d, 111), 7. @Sal(b@na@ﬁl)or orgamic(kage (¢19),, trl@tmamgne lels@r@pykqmyl@m)ne)@t%

(113 2 s ot gy OG0 S o

<Tabl e Exarrp‘f"ét srA u%li(hrB A@am}/ﬂdsn@awsang?alcgwp Ngent Ge1g.1- hath 3330%74%4
?%501(:53) 575 i@nﬁhﬁlﬁmlﬁéﬂﬁ%yﬁﬁ%oﬁaﬁma@)(?[5%‘%) of%(ﬂ?ﬁ gZzzbe%zéﬁgaza)g]t)ﬂl)
2H), 6.44 (nil ﬁiyé-tetaamethahurqwm bexdl mstl(aneammlurm(BAT(Lm) 4H)

i; g?l I(—ImO 2H)to dBRainkRE knveRtFeTohpoutid &%Hhulégﬁ) Raving-an acr§lamile group.” |
10

The compound of formula (I) of the present invention may also be
prepared in the form of a pharmaceutically acceptable salt formed with an
inorganic or organic acid such as hydrochloric acid, hydrobromic acid, sulfuric
acid, phosphoric acid, nitric acid, acetic acid, glycolic acid, lactic acid, pyruvic
acid, malonic acid, succinic acid, glutaric acid, fumaric acid, malic acid,

15 mandelic acid, tartaric acid, citric acid, ascorbic acid, palmitic acid, maleic acid,
hydroxymaleic acid, benzoic acid, hydroxybenzoic acid, phenylacetic acid,
cinnamic acid, salicylic acid, methanesulfonic acid, benzenesulfonic acid and
toluenesulfonic acid.

The pharmaceutically acceptable salt of the present invention may be

20  prepared by conventional methods, for example, by dissolving the compound of
formula (I) in a water-miscible organic solvent such as acetone, methanol,
ethanol and acetonitrile, adding thereto an excess amount of an organic acid or
an aqueous solution of inorganic acid, to induce precipitation of salts from the
resulting mixture, removing the solvent and remaining free acid therefrom, and

25  isolating the precipitated salts.

The inventive compound of formula (I) or the pharmaceutically
acceptable salt thereof may include a hydrate and a solvate thereof.

Accordingly, the present invention provides a use of the inventive

30  compound for the manufacture of a medicament for preventing or treating

cancers, tumors, inflammatory diseases, autoimmune diseases, or
immunologically mediated diseases.

In addition, the present invention provides a pharmaceutical

composition for preventing or treating cancers, tumors, inflammatory diseases,

35  autoimmune diseases, or immunologically mediated diseases which comprises
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s ) 11-1-NMR (300MHz, DMBO-d6) 8 10.37 (s, 1H), 9.27 (s, 1H), 8.29 (d, 1H),
7.71 (d, 1H), 7.64 (d, 1H), 7.48 (m 2H), 7.34 (d, 1H), 7.08 (d, 111), 6.74
(m 211) ,w6.26b/4625151H), 6.27 (d, 1H), 5.80 (d, 111), 3. P2T(R20%iH04482. 98 (M
4H); MS (ESr): rn/z = 515 [M+H . 39 10-14H NJ--N t) S ' 1H NVR (300MHz,
DMVBO-d6) 8 10.39 (s, 1H), 9.25 (s, 111), 8.29 (d, 1H), 7.73 (m 1H), 7.66
(m 1H), 7.49 (d, 1H), 7.44 (m 2H), 7.34 (d, 1H), 7.09 (m 1H), 6.73 (m
2H), 6.47 (mhejlhii/entﬁve?ébrﬁﬁbiurﬂd'hs aPaétivd Mgrddignt. 4. 67 (d, 1H), 3.59 (m 1H),

2884 ["mﬁrH) s Pirther e présel. &HGB%F% mibigdes. Anneitod, foro brepembingsor
1H NMR ( 300MrizatirfgD3abre, &uftforg,S,inflidhmato3 diskasdd;) autbidup® diskhyes;. 8 (d,
0. 270 oy byt ¢t ppbtd oot gty A0
koLrini % foinvedive ¢ompound ig alkmammab irs nedd-thieksdf{ 300MHz, CDC13) 8 7.80 (d,
8L T S i g Y 0 Bl
111) 5.77 (anceptdple SalbThdreof slegtively aad(affectively mhiwity the sroWth of. cmC(eﬂ

92,192 (U iy B i S R O s
(d 111), 7.&8ngtant Ihﬁreoﬁ as1weh adl ithe rsistancée ,aghirs) drig87 Anvordingly, the30
(0 T30 b, g A ¥ Pl b e e g f ("
2H), 1.57 (nyrediidg cdnetds (omturtdys iMudedSby)an EGFR: tghBideMkiase 48 a mutant
150 e e SR TPy i by O
111), 3.50 (acceptdple @alothefent adtdn dctide ingrediddt, 1.43 (m 2H), 1.34 (m 4H);
MS (ESr): miz = 5115(3}?1‘6&%'5&3’6 examples of the cancers or tumors may include, but are

15 not limited to, liver cancer, hepatocellular carcinoma, thyroid cancer, colorectal
cancer, testicular cancer, bone cancer, oral cancer, basal cell carcinoma, ovarian
cancer, brain tumor, gallbladder carcinoma, biliary tract cancer, head and neck
cancer, colorectal cancer, vesical carcinoma, tongue cancer, esophageal cancer,
glioma, glioblastoma, renal cancer, malignant melanoma, gastric cancer, breast

20 cancer, sarcoma, pharynx carcinoma, uterine cancer, cervical cancer, prostate
cancer, rectal cancer, pancreatic cancer, lung cancer, skin cancer, and other solid
cancer.

The inventive compound of formula (I) or a pharmaceutically
acceptable salt thereof can provide enhanced anticancer effects when it is

25 administered in combination with another anticancer agent for treating cancers
or tumors. _

Representative examples of the anticancer agent for treating cancers or
tumors may include, but are not limited to, cell signal transduction inhibitors
(e.g., imatinib, gefitinib, bortezomib, erlotinib, sorafenib, sunitinib, dasatinib,

30 vorinostat, lapatinib, temsirolimus, nilotinib, everolimus, pazopanib,
trastuzumab, bevacizumab, cetuximab, ranibizumab, pegaptanib, panitumumab
and the like), mitosis inhibitors (e.g., paclitaxel, vincristine, vinblastine and the
like), alkylating agents (e.g., cisplatin, cyclophosphamide, chromabucil,
carmustine and the like), anti-metabolites (e.g., methotrexate, 5-FU and the

35  like), intercalating anticancer agents, (e.g., actinomycin, anthracycline,
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WO 2011/ 162515PCT/ KR2011/ 004482 <Table 1 g> Exanple Structure Analysis data
44 o HOAY 10NH Oporli N Ati "'...-ii-rt-;1"011-15 'H NVR ( 300MHz,

DVMSO- d6) wolBiilis2gibrs, 1H), 10.31 (brs, 1H), 9.23 (brs, ptiHKR28112b44sd, 1H),

7.69 (s, 1H, 7.62 (d, 1H, 7.47-7.38 (m 3H), 7.30 (d, 1H), 7.04 (d, 1H),

6.70 (d, 2H), 6.44-6.38 (m 1H), 6.25 (dd, 1H), 5.78 (d, 1H), 3.42 (d, 2H),
2.48-2.35 (m 3H), 1.89-1.85 (m 2H), 1.63-1.56 (m 2H); M5 (ESI+): mz =

516. 16 [ MrH blegny@in, Cmitbinyeireldl 3N it NUEe)( 3eMiFomEAEO) ithiBRo@5 (esg., NH)
9.22 (s, NH),.8.31 (d, 1H), 7.69 (s, 1H), .7.48 (d, 2H),.7.39-7.31 (m" 3H),
7.28 (d, 111ifinofeqen, tapotersn, gnippside apiltheglikg, (lmmlipiqth§r,apa=. agents, @m,

i- ng E m i ﬁl)hte&&(@%(s?ﬁ@%nzﬁ_@gz% 1='1ke)[3 @cil_ﬂ a%tiﬁ%gﬁan%flg&@enﬁi (@g; Zial;élz)')\(l(ﬂéh, 3H),

T wwﬁqes@wt&e Ieomd gt ot ofig, antigpncer. @é)ér{ts%e’reﬁq@] ,ﬁierﬁﬁem

2H), 7.43 (tma%*ﬁ)e,inzl-ua%d(iMh@iﬂ)venﬁvéﬁhémlac%Hﬁcal?c dfiodH) , 7.03 (s, 1H),

6.87 (d,” 2H), 6.44 (m 2H), .5.81 (m 1H), 4.23 (m , 3.68 (d, 2H), 2.84

(t, 2H), 2.24 (m Rurther thesinvenfive ¢ampaumxhkgl fox[mnﬂau(ﬂ on 7 pharmagguiieallys . 4

" H-NWR (300%ep%%hlt8ﬂ§r&9’ SlectNBly dnd %ffe@tivél}rl}nhil?itﬁ%ruton's tyrosine

1-1), (s, 1H), 7.63 (d, 1H, 7.33 (t; 1H),. 7.32 (d, 2H), .7.21 (d’ 17.11

(. by 7. Oingss (B, Hades (enaserp, GBS inferdeyhking, Guhicing Thpeil Jcinsan

21 27, TR 8 g, s GO s B e ok i

10 (BMX), 'which are mainly expressed in abnormally activated B-lymphocytes

and/or T-lymphocytes. Namely, the inventive compound of formula (I) or a

pharmaceutically acceptable salt thereof can treat or prevent cancers, tumors,

inflammatory diseases, autoimmune diseases or immunologically mediated
diseases caused by the abnormally activated B-lymphocytes, T-lymphocytes or

15 both. Therefore, the present invention also provides a pharmaceutical
composition for treating or preventing cancers, tumors, inflammatory diseases,
autoimmune diseases, or immunologically mediated diseases which comprises
the compound of formula (I) or a pharmaceutically acceptable salt thereof as an
active ingredient.

20 Representative examples of the inflammatory diseases, autoimmune
diseases and immunologically mediated diseases may include, but are not
limited to, arthritis, rheumatoid arthritis, spondyloarthropathy, gouty arthritis,
osteoarthritis, juvenile arthritis, other arthritic condition, lupus, systemic lupus
erythematosus (SLE), skin-related disease, psoriasis, eczema, dermatitis, atopic

25 dermatitis, pain, pulmonary disorder, lung inflammation, adult respiratoty
distress syndrome (ARDS), pulmonary sarcoidosis, chronic pulmonary
inflammatory disease, chronic obstructive pulmonary disease (COPD),
cardiovascular disease, artherosclerosis, myocardial infarction, congestive heart
failure, cardiac reperfusion injury, inflammatory bowl disease, Crohn's disease,

30 ulcerative colitis, irritable bowl syndrome, asthma, sjogren syndrome,
autoimmunity thyroid disease, urticaria (cnidosis), multiple sclerosis,
scleroderma, organ transplantation rejection, heteroplastic graft, idiopathic
thrombocytopenic purpura (ITP), Parkinson's disease, Alzheimer's disease,
diabetic associated disease, inflammation, pelvic inflammatory disease, allergic

35  rhinitis, allergic bronchitis, allergic sinusitis, leukemia, lymphoma, B-cell

31



4% . 21f 44- 1404- 145 ' H NMR (300MHz, CD30D)8.05(d, 1H), 7.64 (d, 2H), 7.47 8

(t, 1H), 7.35 (d, 2H), 7.23 (d, 1H), 7.04 (d, 1H), 6.81 (d, 2H), 6.40 (m

2H), 5. 7A0Oadi/kbhis 4.78 (m 2H), 3.61 (m 2H), 3.25 (mpc2AKIR20112008482( m
2H), 2.56 (m 2H), 2.46 (m 1H), 2.01 (m 211), 1.71 (m 2H), 1.51 (m 2H);
MS (ESI+): mz = 555.0 [M+H|. 49 Ol-e-.., CO-* 93 No.4130, 'H NVR (300Mz,
DMVBO-d6) 8 10.3 (s, 1H), 9.13 (s, 1H), 8.17 (d, 1H), 7.65 (s, 1H), 7.53 (d,

1H), 7.34 7. 1 6 d,
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Nt TG mgém Ie%QQMiJZ g@w@(} d@lr}8 élfgl 3l‘éuf<§m1allnodg%1@§ &Ee?ﬁ") n01§ 25
(d, 111), H)
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inflammatory diseases, autoimmune diseases, or immunologically mediated
diseases.

Representative examples of the therapeutic agent for treating the
inflammatory diseases, autoimmune diseases, or immunologically mediated
diseases may include, but are not limited to, steroid drugs (e.g., prednisone,
prednisolone, methyl prednisolone, cortisone, hydroxycortisone, betametasone,
dexametasone and the like), methotrexates, leflunomides, anti-TNFo agents
(e.g., etanercept, infliximab, adalimunab and the like), calcineurin inhibitors
(e.g., tacrolimus, pimecrolimus and the like) and antihistaminic drugs (e.g.,
diphenhydramine, hydroxyzine, loratadine, ebastine, Ketotifen, cetirizine,
levocetirizine, fexofenadine and the like), and at least one therapeutic agent
selected therefrom may be included in the inventive pharmaceutical
composition.

The inventive compound of formula (I) or a pharmaceutically
acceptable salt thereof may be administered orally or parenterally as an active
ingredient in an effective amount ranging from about 0.1 to 2,000 mg/kg,

preferably 1 to 1,000 mg/kg body weight per a day in case of mammals

including human (of approximately 70 kg body weight) in a single to 4 divided
doses per a day, or on/off schedules. The dosage of the active ingredient fnay
be adjusted in light of various relevant factors such as the condition of the
subject to be treated, type and seriousness of illness, administration rate, and
opinion of doctor. In certain cases, an amount less than the above dosage may
be suitable. An amount greater than the above dosage may be used unless it
causes deleterious side effects and such amount can be administered in divided
doses per day.

32
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1H NMR (300MHz, CDC13) 8 8.13 (s, 1H), 7.83 (d, 111), 7.76 (s, 1H), 7.52
(m 1H), 7.39 (t, 1H), 7.34 (d, 2H), 7.25 (d, 1H), 7.11 (s, 1H), 7.02 (d,
3H), 6.36wOm112ids5155. 74 (d, 1H), 3.01 (m 2H), 2.41 (m pti)kr2811%004483, 3H),
2.31 (m 2H), 2.09 (m 2H), 1.85 (m 2H; MS (ESI+): mz = 486.2 [MrH . 53
41) NH 014.4N o 1H NMR (300MHz, CDC13) 8 8.27 (s, 111), 7.81 (d, 111), 7.75
(s, 1H), 7.51 (d, 111), 7.33 (m 311), 7.25 (d, 111), 7.14 (s, 1H), 7.02
(s, 2H), 6.99 (s, "Ij}ﬂel)mv&it%( arﬁﬂd}:eutfbaflc&ﬂboé'dbn %’lél};l' Kén fo%'fﬁllat@df’iln (a,
2H) , 244mlzi)’ 2.07 (m 0 (m f)

mz = 500.2 3909 ancszwﬂmﬂnwf ppm&mtm tmﬂm@s mcﬂb@feyln@ galeslst (ganqlﬂ;

g Si Efn 111130wae184:a ﬁlle&rug eﬂﬁi 5(19171 O}Jlﬁ?orogm?i?aléﬁ {0 @al aarrﬁ 1s{rﬁho "Q)r

(m 1H), 2 I( rﬁargm}eralg zg{mmpﬁtragqp mchalingn 1thx)nusqulgm (mtramousl @gi (d
6H) ;  MB 4 ES| ubctilhed u§ [MHt 55 4 NH ON H 1H NVR (300MHz, CDC13) 8
7.83 (d,” 1H) 07 78ePes , 7.65 (s, 1H), 7.56 (d, 1112 7.43 (m 3H),
7.27 (d, 1H), 7.11The ln\iepil)ve phagmageyti@composgiqmforiem! admpmisyation may 5. 76

511y, 1 36 (1 PIEEqiey fifihe e dldve, fgiGuibly, with b it ofh g ghtlghpdy, (M

k.-.1) 111- 3ca301@a1 Isilxjate,1 ppraVRtardnoMatoseDIBCrasS) dsxmosesgcqlglunumhosphm, (s,

A i gt pgi el bt sy el

1H); MelQ ESI ayspemm@n agents eoylsikier and diluent. | d3xamples difit @O@Mﬂioyem\/so d6)

7 570m 1k 2%5%“2ﬁﬁﬂ’%@lﬁlggféﬂffé@%f%ﬁaéﬁiafé‘?ﬂﬁZ g solffiop o,

211), 6. 02(glucasel) solstigny cai, ghucppe- 112(3675(0I1ﬂ)1t1“ﬂ'|) aleohd( nglyeol) ethersalerg., 2H) ,
1.33(m 211 S 7
3011y 162015890 ﬁ%ﬂ)@f/%ﬁ 1400, Tty S48, fard/atid bt Bycert, a surfactant,

a suspension agent and an emu131ﬁer

15 The present invention is further described and illustrated in examples
provided below, which are, however, not intended to limit the scope of the
present invention.

Example 1: Preparation of N-(3-(2-(4-(4-methylpiperazin-1-
20  yDphenylamino)thieno[3,2-d|pyrimidine-4-yloxy)phenyl)acrylamide

/\l

LN
,,
SIS W W5
S

Step 1) Preparation of thieno[3.2-d]pyrimidine-2.4(1H.,3H)-dione

o

30 HN J‘NH
o =

g4

Methyl 3-aminothiophene-2-carboxylate (4.9 g, 31.3 mmol) and urea
(19 g, 187 mmol) were dissolved in N,N-dimethylformamide (10 mL), the
35  reaction temperature was raised to 190 °C, followed by stirring for 12 hours.
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Exanpl e Structure Analysis data 58 , KNO ,N..) o H 111-NWR (300ML{ z,

DVBO- d6) 8 10.34(s, 1H), 9.02(s, 1H), 8.22(d, 111), 7.68(d, 1H), 7.62(m
1H), 7. 44yon0iilikr5157.27(m 2H), 7.04(m H), 6.42(m 3H) pCcoabtido4dsbi) ,
5.76(dd, 1H), 3.03(m 2H), 2.49-2.32(m 10H), 2.15(s, 3H); Ms (ESI): mz =
530.2 [MrHt 59 -013 H 1H NMR (300MHz, DMSO-d6) 8 10.36 (s, 1H), 9.00 (s,
1H), 8.23 (d, 1H), 7.63 (m 2H), 7.40 (m 2H), 7.27 (m 2H), 7.08 (m 1H),
6.87 (m 1H) Afi6r fife féﬂct@h‘)waﬁc&ﬁg(d& thé Ikacthon’ thik@hire Wik, addeédebl 1NiNa@HOO

At A?dquWj OfutOn, (‘FﬁOlg‘}-{)tolff)% t(ilf}ﬂ%‘?%%* & i\%%‘%fg |‘§f)rﬁern? zfedu%ll. 2
[ MeH] . HO' Igressure 13 temiyiRe &ﬁ@ﬁi‘éﬂhbl@'ﬁ&l éte8 The39Ntdals Svas Biidified
7 40.7 31 (Pﬁirws Mw) B phepebis (Smtm sesaHﬂtH(gnsoEéﬂowa%%eg under a
5  reduced pressure with washing usmg distilled water. The resulting solid was
dried under a reduced pressure to obtain the title compound (yield: 3.2 g,
61.5 %).
'H-NMR (300MHz, CDCl;) § 11.59 (s, 1H), 11.14 (s, 1H), 8.00 (d, 1H),
6.90 (d, 1H).
10

Step 2) Preparation of 2.4-dichlorothieno|3.2-d|pyrimidine
Cl

N/gN
! P

cl
15 S

The compound (3.2 g, 19.4 mmol) obtained in Step 1 was dissolved in

4

phosphorous oxychloride (12 mL) and refluxed with stirring for 3 hours at 200
°C. After the reaction was complete, the reaction mixture was cooled to room
temperature and added dropwise to 4 °C distilled water with stirring vigorously.
20 The resulting solid was filtered under a reduced pressure with washing using -
distilled water, and the resulting solid was dried under a reduced pressure to
obtain the title compound (yield: 2.9 g, 73.3 %).
'H-NMR (300MHz, DMSO-dg) & 8.74 (d, 1H), 7.78 (d, 1H).

25 Step  3) Preparation of 2-chloro-4-(3-nitrophenoxy)thienof3.2-

d]pyrimidine

Cl
QL
05N OJ\@
30 S

The compound (2.9 g, 14.2 mmol) obtained in Step 2 was dissolved in
N,N-dimethylsulfoneamide (70 mL), and 3-nitrophenol (1.9 g, 14.2 mmol) and
cesium carbonate (9.2 g, 28.4 mmol) were added thereto, followed by stirring

room temperature for 1 hour. After the reaction was complete, distilled water
35 was added to the reaction mixture, and the resulting solid was filtered under a
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6.25 (m 1H), 5.81-5.77 (m 1H); 14-, M5 (ESI): mz = 405.09 [ MtH].
'H NVMR (300MHz, DMBO-d6) 8 10.34 (s, NH), 9.30 (s, NH), '0 8.28 (d, 111),
7.72 (s, wlep1inedas(dd, 1H), 7.48-7.43 (m 3H), 61 0, , PCTKR20BA0¢4k2 1H),
7.08 (dd, 1H), 6.72 (d, 2H), 6.44 (m 111), 6.29 (m 1H), 5.79 (m 111),
4.00 (m 2H), 3.63 (m 2H), 3.27 (s, 311); MBS (ESI+): mz = 463.2
[ MHH] . 11- 1- NMR (300MHz, DMBO-d6) 8 10.37 (s, 111), 9.31 (s, 1H),
11.N.- 0,0, 8rcdBcéd préddhre WiffewashingHyith7diBQl1éd watkh., Thedfesulinglsblid a3 (d,
H 1H), 7.07 éd, 11(!;), 6.6 %g 2I—2, 6. 39 %dd, 111&, 6. 29 ) Ori
N, - 5.79 (d,dried undsgt ¢ reduced’ pesSirs o optamn the, 1i9¢ compoungl (yield: 48 g,
(ESI+): mz o1 476).2 [ MeH] .

'H-NMR (300MHz, CDCl;) & 8.25-8.17 (m, 2H), 8.08 (s, 1H), 7.69-

5 7.66 (m, 2H), 7.57 (d, 1H).

Step 4) Preparation of N-(2-methoxy-4-(4-methylpiperazin-1-

yl)phenyl)-4-(3-nitrophenoxy)thieno[3.2-d]pyrimidine-2-amine
10 I\,N@
iH
OB &
o,N 0" ¢
5.4
15 The compound (4 g, 12.9 mmol) obtained in Step 3 was dissolved in 2-

butanol (70 mL), and 4-(4-methylpiperazin-1-yl)benzeneamine (2.7 g, 12.9
mmol) and trifluoroacetic acid (1.5 mL, 12.9 mmol) were added thereto. The
mixture was stirred at 100 °C for 16 hours to complete the reaction, diluted with
dichloromethane, and then washed with sat. NaHCOj; aqueous solution. The
20  organic layer was dried with anhydrous sodium sulfate and then filtered and
distilled under a reduced pressure. The residue was separated by column
chromatography (dichloromethane : methanol = 20 : 1 (volume ratio)) to obtain
the title compound (yield: 2.67 g, 42 %).
'H-NMR (300MHz, CDCl5) & 8.20 (s, 1H), 7.91 (m, 1H), 7.84 (d, 1H),
25  7.66 (m, 2H), 7.36 (s, 1H), 7.26 (m, 2H), 6.57 (d, 1H), 6.29 (m, 1H), 3.82 (s,
3H), 3.19 (m, 4H), 2.62 (m, 4H), 2.36 (s, 3H).

Step  5) Preparation of 4-(3-aminophenoxy)-N-(2-methoxy-4-(4-

methylpiperazin-1-yl)phenyl)thieno[3,2-d]pyrimidine-2-amine

30
N i
Q.
iH
25
H,N 0¥
35 S
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S ANO1, ./1H 11-1-NWR (300MHz, DMSO-d6) 8 10.36 (s, 1H), 9.30 (s, 1H),
8.27 (d, 1H), 7.72 (s, 1H), 7.60 (d, 1H), 7.45 (m 3H), 7.32 (d, 1H), 7.07
(d, 1H), woe911(@2s18H), 6.41 (dd, 1H), 6.25 (d, 1H), 63 pcramdo11/dh44825. 76
(d, 1H), 3.90 (t, 211), 3.34 (m 411), 2.70 (t, 2H), 2.50 (m  411), 1.03
(s, 611); S M5 (ESI): mz = 504.2 [ M+Hr. "H NVR (300MHz, DMSO-d6) 8
10.38 (s, 111), 9.33 (s, 1H), a00 8.27 (d, 1H), 7.72 (s, 1H), 7.60 (d,

%H) , 7247 (M 31)iron (B8 o 97.1 mihidl) ahdOR NdHcl'theéusL%mﬁbn gwm rﬁLﬁé.l(ﬂd,
H, 6.25 (d, 1(;3, 64 ON— " t, . " 1t. 577 (d, 1H), 3.95 (t, 2H); 2.72
(t, 2H), 2.s50mel) weg diljuted wigh 50 Yothagol aqueous solution (30 mL), followed by
stirring at 100 °C for 10 min. The compound (2.67 g, 5.42 mmol) obtained in
Step 4 was dissolved in 50% ethanol aqueous solution (30 mL) and then added
5  to the reaction flask in which iron was activated, followed by stirring at 100 °C
for 1 hour. After the reaction was complete, the reaction mixture was filtered
with celite to remove iron, and the filtrate was distilled under a reduced pressure.
The residue was distilled with dichloromethane and washed with sat. NaHCO;
aqueous solution. The organic layer was dried with anhydrous sodium sulfate
10  and then filtered and distilled under a reduced pressure. The residue was
separated by column chromatography (dichloromethane : methanol = 10 : 1
(volume ratio)) to obtain the title compound (yield: 1.7 g, 67.8 %).
'H-NMR (300MHz, CDCl;) & 8.20 (s, 1H), 7.91 (m, 1H), 7.84 (d, 1H),
7.66 (m, 2H), 7.36 (s, 1H), 7.26 (m, 2H), 6.57 (d, 1H), 6.29 (m, 1H), 3.82 (s,
15  3H), 3.19 (m, 4H), 2.62 (m, 4H), 2.36 (s, 3H).

Step 6) Preparation of N-(3-(2-(2-methoxvy-4-(4-methylpiperazin-1-

yl)phenylamino)thieno[3.2-d]pyrimidine-4-yloxy)phenyl)acrylamide
The compound (1.7 g, 3.69 mmol) obtained in Step 5 and NaHCO; (930
20 mg, 11.07 mmol) were distilled with tetrahydrofuran (40 mL) and distilled
water (6 mL), and acryloyl chloride (0.36 mL, 3.69 mmol) was added thereto
slowly at 0 °C with stirring for 15 min. After the reaction was complete, the

reaction mixture was distilled with dichloromethane and then washed with sat.
NaHCO; aqueous solution. The organic layer was dried with anhydrous
25  sodium sulfate and then filtered and distilled under a reduced pressure, and the
residue was separated by column chromatography (chloroform : methanol =
20 : 1 (volume ratio)) to obtain the title compound (yield: 1.3 g, 68.2 %).
'H-NMR (300MHz, CDCl5) & 7.96 (m, 1H), 7.83 (d, 1H), 7.70 (d, 1H),
7.61 (s, 1H), 7.45 (m, 2H), 7.25 (m, 2H), 7.01 (m, 1H), 6.45 (d, 1H), 6.35-6.32
30  (m, 3H), 5.71 (dd, 1H);
MS (ESI"): m/z=517.1 [M+H]".

The procedure of Example 1 was repeated except for using various
amine derivatives represented by Z-NH, (Z is the same as defined above)
35  instead of 4-(4-methylpiperazin-1-yl)benzeneamine in Step 4 to prepare the
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M5 (ESI): mz = 502.2 [ MtHI't WD 2011/ 162515PCT/ KR2011/ 004482 <Tabl e 1j >
Exanpl e Structure Analysis data 65 (14 "--.-,, 0.}"''NFl ON14

-, --Ati - owbxp118le2sis NVR (300MHz, CDC13) 8 8.14 (s, 1H), pér&R20dy00d4dp, 7.61
(s, 1H), 7.48 (d, 1H), 7.34 (m 311), 7.24 (m 2H), 6.99 (d, 1H), 6.72 (d,
2H), 6.39 (d, 111), 6.25 (dd, 2H), 5.72 (d, 1H), 4.03 (t, 2H), 3.71 (m
4H), 2.75 (t, 2H), 2.56 (m 4H); M5 (ESI+): mz = 518.4 [M+H]. 66
n..0.6..-% ¢ompoundy¥ of Exarplek 2ol 1 3¢ whichtark Bhowndn THBINMR {0300 bkiow. CDC13)
8 7.82 (d, 1H), 7.63 (s, 1H), 7.43 (m 6H), 7.04 (d, 1H), 6.89 (s, 1H),

6.76 (m 2H), 6.45 (d, 1H), 6.26 (m 1H), 5.74 (d, 1H), 4.23 (m 2H), 2.77
(m 211), 2.47 (q, 2H), 2.33 (m 2H), 2.04 (m 2H), 1.80 (m 2H), 1.12 (t,
3H); M5 (ESI+): mz = 516.3 [MtHr. 67 Et0O N s 1H NVR (300MHz, DMSO d6) 8
10.38 (brs, 1H), 9.92 (brs, 111), 8.34 (d, 1H), 7.87-7.31 (m 8H), 7.09 (d,
1H), 6.46-6.37 (m 1H), 6.23 (d, 1H), 5.75 (d, 1H), 3.91 (t, 4H), 1.20-1.12
(m 6H); M5 (ESI+): mz = 525.13 [MtH. 68 0 -140-toi o0001lltell

4k) 4-ri ALA-..0s 1H NVR (300MHz, DMSO-D6) 8 10.39 (s, 111), 9.86 (s, 1H),
8.35 (d, 1H), 7.77 (m 2H), 7.58 (m 1H), 7.40 (m 411), 7.11 (d, 1H), 6.43
(dd, 111), 6.25 (d, 1H), 5.77 (d, 1H, 2.65 (s, 3H); M5 (ESI): mz = 451.1
[ MFH t 69
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0 S-0101118 0 " 1;4 ...11 A-0- ii0 s 1H NVR (300MHz, DVSO D6) 8 10.40 (s,
1H), 10.09 (s, 111), 8.55 (m 111), 7.80 (m 3H), 7.62 (m 3H), 7.50 (m
2H), 7.10wOrm11lk4315 6.54 (dd, 1H), 6.28 (d, 1H), 5.79 (@CTAKRR)11/@4489 (S,
3H); M5 (ESI+): mz = 467.5 [MtH|t 70 HdisO O O ell kel Al' 4 S 1H NWR
(300ML-1z, DVBO-d6) 8 10.32 (s, 111), 9.86 (s, 114), 8.35 (d, 1H), 7.70 (m
3H), 7.54 (m 3H), 7.45 (m 2H), 7.12 (s, 21-1), 6.42 (m 1H), 6.23 (dd,
1H), 5.75 (dd, 111); +) M5 (ESI: mz <Td§8.15>[MrH]. 71 7140 0 TH O0I.5 ti
444) 1t 1CI NA6 1H NVR (300MHz, DVBO-d6) 8 10.38 (s, 111), 10.02 (s, 1H),
8.36 (d, 1H), 7.78 (m 3H), 7.68 (m 2H), 7.57 (m , 7.36 (m 111), 7.10
(m 1H), 6.48[(m 6. 21 111), 5.75 (dd, .99 (m 111), 0]41
(m 2H). 0.34 I%mméllé% NEUF gr%r) in/z = 508.1
2011/ 162515PCT/ KR20111/ 0044%2 <Tab| |k> Exa Ie Structure Anal a%);l%tda 72
a 1.40 01 %itti .00 I ). 97
s 725 tm 24, 701 (w1
(s, 111), 8.30 (@, 1H), 6" 2 13( (dd?yglé‘?(rﬂ 74,
6.40 (m 1H), |6.21 (dd,~AH), s74 ESI [vh H) 22 (m 2H
2.04 (s, 6H);
N E 'H-NMR (300MHz, CDCl;) & 7.83 (d, 1H), 7.70 (s, 1H), 7.45
g (m, 1H), 7.42 (m, 1H), 7.40 (m, 1H), 7.04 (m, 2H), 6.83 (dd,
3 0 NE:‘;: 1H), 6.80 (t, 1H), 6.43 (dd, 1H), 6.27 (dd, 1H), 5.76 (dd, 1H),
bjﬂ oA 3.03 (m, 4H), 2.60 (m, 4H), 2.36 (s, 3H);
s \MS (ESI"): m/z = 505.10 [M+H]".
L 'H-NMR (300MHz,CDCl;) § 7.99 (m, 1H), 7.87 (m, 1H), 7.73
14 (s, 1H), 7.46 (m, 2H), 7.29 (m, 1H), 7.00 (d, 1H), 6.79 (dd, 1H),
4 o Nﬁ 6.52 (t, 1H), 6.45 (dd, 1H), 6.26 (dd, 1H), 5.78 (dd, 1H), 2.86
‘“N@“% (m, 4H), 2.57 (m, 4H), 2.35 (s, 3H);
$ MS (ESI"): m/z = 505.10 [M+H]".
m 1 'H-NMR (300MHz, DMSO-d¢) & 10.35(s, 1H), 9.75(s, 1H),
):j 8.33(d, 1H), 7.77(m, 1H), 7.48(m, 1H), 7.41(m, 2H), 7.27(m,
5 F ’1: 2H), 7.01(m, H), 6.43(m, 1H), 6.21(dd, 1H), 5.75(dd, 1H),
o Qo”% 2.97(s, 4H), 2.37(s, 4H), 2.19(s, 3H);
H 5 MS (ESI"): m/z = 523.2 [M+H]".
3§ 'H-NMR (300MHz, DMSO-dg) & 10.34 (s, NH), 8.28 (d, 1H),
ﬁé 8.21 (s, NH), 7.71 (s, 1H), 7.56 (d, 1H), 7.45 (t, 1H), 7.40 (d,
6 n  |1H), 7.29 (d, 1H), 7.06 (d, 1H), 6.51 (t, 1H), 6.45 (m, 1H), 6.38
o N (d, 1H), 5.75 (d, 1H), 3.76 (s, 3H), 2.90 (br, 4H), 2.44 (br, 4H),
H o% 2.21 (s, 3H);
& MS (EST"): m/z = 535.0 [M+H]".
W cl 'H-NMR (300MHz, DMSO-dg) & 10.33 (brs, 1H), 9.51 (brs,
u,ngl 1H), 8.30-8.28 (m, 1H), 7.72-7.69 (m, 2H), 7.56 (m, 1H), 7.46-
- o (74l (m, 2H), 7.36-7.34 (m, 1H), 7.07-7.03 (m, 1H), 6.92-6.89
o @ W |(m, 1H), 6.40-6.37 (m, 1H), 6.26 (m, 1H), 5.77-5.76 (m, 1H),
Ay o’f} 2.77 (m, 4H), 2.42 (m, 4H), 2.20 (s, 3H);
' MS (ESI): m/z = 521.1 [M+H]".
LY 'H-NMR (300MHz, CDCL3) 6 7.82 (d, 1H), 7.58 (d, 1H), 7.43
[‘ilm (t, 1H), 7.36 (d, 1H), 7.05 (dd, 1H), 6.80 (s, 1H), 6.77 (d, 2H),
8 o Wn |6:45 (dd, 1H), 6.26 (d, 1H), 5.65 (dd, 1H), 3.40 (m, 4H), 2.76
A @o' (m, 4H);
H $ MS (ESI"): m/z = 501.13 [M+H]".
5
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M5 (ESr): n2/z =539.2 [MtH. 73 -n ¢cs) HO in N "44-t-Aci-- s 111-NWR
(300MHz, DVMBO d6) 8 10.40 (s, 111), 10.00 (s, 1H), 8.37 (d, 1H), 7.74 (m
3H), 7.46W0mp1Gied5157. 12 (d, 111), 6.44 (dd, 111), 6.25 @dI/KRPI/G4BZ (d,
111), 2.78 (m 1H), 2.50 (m 211), 1.63 (m 211), 1.46 (m 2H), 1.33 (m
2H); M5 (ESr): miz = 565.2 [MrHr. 74 "CI NH of el 4r4 *AAN )4k-' 0116, 111-NMR
(300MHz, DVMBO-d6) 8 10.39 (s, 1H), 10.01 (s, 1H), 8.37 (d, 111), 7.75 (m
2H), 7.61-7.43 (m 611), 7.12 (m 1H) <TebKOHW>M 111), 6.24 (dd, 111), 5.76
(dd, 11), 2.77 (m 2H), 2.60 (m 211), 1.49 (m 2H), 1.25 (m 211), 1.18
(m 211), 0.87 (m 6H); Ms (ESr): mlz = 593.2 [M+H] 75 ---if 1431.14

000' 1, N 4; okt {AOL, OLLA) (303|sz DVSO- d6) 0. (s, 1H), 10.14 (s,
111), 8.38 (dé‘ﬁﬁ‘l"]é? 78§ Hftug 7.59 (m 1H), “7“%‘@5 fA?f‘talH) 7.44 (m |4H),
7.10 (m 1H), [6.38 (M 1H) 6. 22 (fgd, 1I1), 5.76 (dd, 1H), 3.59 (s, 4H),
2.92 (s, 4H); |Ms (ESI): = 538. IHPNWE[300MB2 GDCL) NFSE (d, 1), ATR (A1), 74K J
1H NVR (300MHz, DMVSO: d6) 8 i@t,g,l fm, 1§) 7.421(n, 18), (70 (m ), BO4@, £H), 681 (dd,
7.60 (m 811),) 7.910 (m 1) ' 41 lé% 1H)6.3%, n&H)’l (ddsHk 76 fjd, 1H) 4

2.76 4H), |2. 38 3)Ms ESr): mz|=
565.4(PM+H]|_? 77 0 )gnr%ﬁ( 5(]222% ?Lii m§_5%5g4 %#) (ESr): z

N 'H-NMR (300MHz, CDCL;) & 7.81-7.79 (m, 1H), 7.59-7.49
ua@ (m, 2H), 7.42-7.37 (t, 1H), 7.29-7.26 (m, 2H), 7.05-7.02 (m,
NH 1H), 6.90 (m, 1H), 6.81-6.78 (m, 2H), 6.46-6.40 (m, 1H), 6.28-

el N*N  |6.24 (m, 1H), 5.78-5.75 (m, 1H), 3.14-3.11 (m, 4H), 2.63-2.60
0™y |(m, 4H), 2.522.45 (g, 2H), 1.16-1.11 (t, 3H); .
MS (EST): m/z = 501.2 [M+H]".

N

10 o

P, 'H-NMR (300MHz, CD;OD) & 8.04 (d, 1H), 7.66 (m, 2H),
u@ 7.43 (t, 1H), 7.33 (d, 2H), 7.23 (d, 1H), 7.03 (m, 1H), 6.78 (d,
11 NH  |12H), 6.40 (m, 2H), 5.78 (m, 1H), 3.08 (m, 4H), 2.65 (m, SH).
X @o"‘.“‘“ 1.14 (d, 6H);
I @ S VN (ESI*): m/z = 515.04 [M+H]".
e 'H-NMR (300MHz, CDCls) & 7.81-7.80 (d, 1H), 7.60-7.57 (m,
G‘IO 2H), 7.44-7.32 (m, 4H), 7.06-7.03 (m, 1H), 6.83-6.78 (m, 3H),
12 H  |6.47-6.41 (m, 1H), 6.29-6.20 (m, 1H), 5.80-5.76 (m, 1H), 3.13-
al QO% 3.10 (m, 4H), 2.76-2.73 (m, 4H), 1.12 (s, 9H);
N - MS (ESI"): m/z 529 [M+H]".
a 'H-NMR (300MHz, DMSO-ds) & ; 10.35 (s, 1H), 9.21 (s, 2H),
o 8.24 (d, 1H), 7.68 (m, 1H), 7.61 (d, 1H), 7.44 (d, 1H), 7.38 (m,
13 L, (2D 729 (4 1H), 7.03 (dd, 1H), 6.68 (d, 1H), 6.37 (dd, 1H),
o A 6.27 (dd, 1H), 5.76 (dd, 1H), 2.93 (m, 4H), 2.58 (m, 4H), 2.25
*’“HQDJ‘% (m, 1H), 1.74 (m, SH), 1.19 (m, SH);
s MS (ESI'): m/z = 555 [M+H]".
Ry 'H-NMR (300MHz, CD;OD) & 8.08-8.06 (d, 1H), 7.69-7.68
e 141 (m, 2H), 7.49-7.43 (t, 1H), 7.39-7.36 (d, 2H), 7.27-7.25 (d, 1H),
14 ¥4 |7.07 (m, 1H), 6.83-6.80 (d, 2H), 6.45-6.40 (m, 2H), 5.82-5.78

,jﬂ @01‘9} (m, 1H), 4.73-4.70 (t, 1H), 4.57-4.54 (t, 1H), 3.14-3.11 (m, 4H),
‘ §4  [2.85-2.82(t, 1H), 2.75-2.72 (m, SH).

'H-NMR (300MHz, DMSO-dg) 8 10.3 (s, 1H), 9.21 (s, 1H),
F LA 8.24 (d, 1H), 7.68 (m, 1H), 7.60 (d, 2H), 7.46 (s, 1H), 7.43 (m,
15 Ty, [2H), 7.29 (d, 1H), 7.04 (dd, 1H), 6.69 (d, 2H), 6.41 (dd, 1H),
o Nl 6.27 (dd, 1H), 6.16 (t, 1H), 5.75 (dd, 1H), 2.98 (m, 4H), 2.75 (t,
MHQOK% 2H), 2.63 (m, 4H);
5 MS (EST): m/z = 537.2 [M+H]".
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1H NVR (300MHz, DVBO-d6) 8 10.39 (brs, 1H), 9.81 (brs, 1H), 8.37 (d, 111),
7.78-7.71 (m 411), 7.62-7.58 (m 1H), 7.52- 7.49 (m 2H), 7.17-7.09 (m
1H), 6.48w6.280/%e415111), 6.25 (d, 1H), 5.77 (d, 1H), 2. 26T(R20Bk03488B
(ESr): mz = 431.11 [MtHIt 78 T1iiirEl , 1H NVR (300MHz, DVBO d6) 8
10.39(s, 111), 9.79(s, 111), 8.34(d, 111), 8.16(d, 1H), 7.67(s, 1H,
7.57(m 4H), 7.46(m 1H), 7.42(m 1H), 7.11(m 1H), 6.48(m 1H), 6.28(dd,
111), 5.75(dd, 1H), 2.74(s, 3H); MS (EBable bz = 446.1 [MrH . WO

2011/ 162515PCT/ KR2011/ 004482 <Tabl e 11> Exanple Structure Analysis data 79
o...A .... --1,dAil. 11ifiii 0 el 1,61 H NVR (300MHz, DVBO d6) 8 10.4 (brs,
1H), 9.80 (bré, 1H), [8.36-8.34 (m 1H), 7.87 (s, 1IH), 7.64-7.43 (m 5H),
7.41(d, 2H), TExampleo (rﬁtrmree 46-6.41 (m 1H) An@b@@»datas (m 1H), 5.79-

S 75 (m 1H), [8r3t—sdrfm 22 HNMRT?OO{VI”IT;r Sﬁ'\s 0(;3 03h )9.42,2(“ 1H),
ESr): mz = %03.1 [ MtHE O ii 4a ’ T

(11- 1? NVR (300I\)/|—|z,6CDCl3) 2 (s 24 @ 7(5 ’76/2 %CEEE?A g

(d, 1H), 7.26/|(t162H), 6.96 5

(bs, TH . 3 61 (4 1H) FEIKL b %s sﬂl

(ESr): mz = 529.4 [M+H]. 81 4 554 6) 8 10. 38 (s, 1H)
9.79 (s, 1H), 8735 (a, 1H), tsuz( HIR (300 eV 81T, ’ )
(m 1H), 7.42|(m 1H], 643 (dd, 1+»42ﬁ32§ﬁ§‘€§@n§31§3&1 Sl

1H), 3.86 (m 2%714 38 (rﬁﬁﬁ?‘, #b- T (m: iﬁ);64166548)(ﬁmH)26'ﬁ7,6Mi&n(ﬁ§r5)7s-. 4

= 516.2 [ M+H] | i D YN 0 (51, 1H), 3.57-3.53 (t, 2H), 3.37 (s, 3H), 3.143.101k; hHND-
(300MHz, DMBO{d6) 10. 40 .% 9.7@ (fis4H)1H), 8.34 (d, 1H), 8.96 (d, 1H)
7.78 (s, 1H), |7.64 (m_4H' 7 (VS ) 7z 4B1GIMHHEY) . 6. 42 (dd, 1H), 6.P28
(d, 1H), 5.77|{(d, 1H), 3.69 (m 1H)'H-¥MR %300RHz2AbHS0-Is) 56103S (br3Hi), 922 s, (1),
2H), 1.73 (m |2H), 1. 55”‘(1m 2H);  |8.27-8.25 (d, 1H), 7.70-7.69 (m, 1H), 7.64-7.61 (m, 1H), 7.48-7.40

huLN (m, 2H), 7.32-7.30 (m, 1H), 7.07-7.04 (m, 1H), 6.72-6.69 (m, 2H),
18 @1., 6.43-6.39 (m, 1H), 6.29-6.24 (m, 1H), 5.80-5.76 (m, 1H), 4.43-4.39
S g (t, 1H), 3.56-3.50 (q, 2H), 2.98 (m, 4H), 2.51 (m, 4H), 2.44-2.40 (t,

~¥ 5 2H);

MS (EST): m/z = 517.2 [M+H]".
o 'H-NMR (300MHz, DMSO-dg) & 10.33 (brs, 1H), 9.41 (brs, 1H),
“H, 8.26-8.24 (m, 1H), 7.68-7.67 (m, 1H), 7.63-7.60 (m, 1H), 7.46-7.41
19 Q,, (m, 3H), 7.31-7.29 (m, 1H), 7.06-7.03 (m, 1H), 6.74-6.71 (m, 2H),
o £y (6415638 (m, 1H), 6.28:6.27 (mn, 1H), 5.78-5.74 (m, 1H), 3.54-3.5
[+]

iy ‘\Q (m, 4H), 2.99-2.96 (m, 2H), 2.93-2.89 (m, 2H), 2.01 (s, 3H);
MS (ESI): m/z = 515.3 [M+H]".
Hoj.“ 'H-NMR (300MHz, DMSO-dg) § 10.45 (brs, 1H), 9.59 (brs, 1H),
Cﬂm 8.31-8.30 (m, 1H), 7.88 (s, 1H), 7.80-7.43 (m, 4H), 7.37(d, 1H),
20 7.19-7.09 (m, 3H), 6.51-6.43 (m, 1H), 6.29-6.23 (m, 1H), 5.79-5.76

H
g W (m, 1H), 4.10 (s, 2H), 3.51-3.49 (m, 4H), 3.21-3.18 (m, 4H);
u 9 E] H el > b ] b
H@“?? MS (EST"): m/z = 531.1 [M+H]".

Ay, 'H-NMR (300MHz, CDCL,) § 7.85(d, 1H), 7.65-7.60 (m, 2H), 7.42-
g 7.35 (m, 4H), 7.26 (d, 1H), 7.03-7.01 (m, 1H), 6.80.-6.87 (m, 2H),
|4

21 6.41-6.41 (m, 1H), 6.35-6.32 (m, 1H), 5.77-5.74 (m, 1H), 3.83-3.74
9 LAY |(m, 4H), 3.19 (s, 2H), 3.15-3.06 (mm, 4H), 2.32 (s, 6H);
SWVOLD (MS EST): miz - 558.2 [MHHT'.
Q 'H-NMR (300MHz, DMSO-dq) & 10.38 (brs, 1H), 9.28 (brs, 1H),
NN 8.31-8.26 (m, 2H), 7.68-7.62 (m, 2H), 7.48-7.43 (m, 2H), 7.31(4,
7 T, [1H), 7.08 (d, 1H), 6.74-6.71 (m, 2H), 6.49-6.40 (m, 1H), 6.29-6.23

: (m, 1H), 5.79-5.76 (m, 1H), 3.59-3.57 (m, 4H), 3.34-3.28 (m, 4H),
2\, [3.18-3.17 (m, 4H), 3.05-2.97 (m, 4H);
s/ |MS (ESI'): m/z = 586.2 [M+H]".
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MS (ESr): miz = 529.2 [MrHr. 83 ...1, ita 9 _ 11-0,.. O ri N'.."0141-

| KAr---No s 8  1H NWVR (300MHz, DMBO d6) 10.38 (s,
1H), 9. 76w0w11lid5158.34 (d, 1H), 7.92 (d, 1H), 7.77 (s, ptikr26116@448m 5H),
7.41 (m 2H), 6.41 (dd, 1H), 6.25 (d, 1H), 5.76 (d, 1H), 3.68 (m 1H), 2.77
(m 2H), 2.64 (m 111) 2.14 (m 2H, 1.75 (m 2H), 1.48 (m 2H), 0.94 (d,
6H); M (ESr): nilz 557.2 [MtH. 84 o I _.).fatiO | Oty) 11-1-NWR
(300Mz, DVEO-d6) 8 10.34(s, 1H), 9. 74T§blellld)> 8.31(d, 1H), 7.60(s, 1H),
7.58(m 3H), 7.48(m 1H), 7.41(m 1H), 7.18(m 2H), 7.08(m 1H) 6.47(m
1H), 6.27(dd, 1H), 5. 75(dd 1H), 2.92(s, 6H) M5 (ESr): mz = 460.1 [NH—l]
85 0 Hp-01 IH[_ 0 €] "64 k-Ark-jz-ci

(brs, 1H), 9. 7Bx3pplk 1I-§t"“8t“:§8 8. B4 (m 1H) 7 Ar%al(%ls datg) 7 62-7.40
5H), 7.26(d, ZF), 7. 2 09 (m 1Ho1 B- 6,22 m),
5.79-5.75 (m |1H), 3|52-%.48 (m 2H} (S 1 10@%%;’ (}éﬁ,{%}&
3H), 1.93-1.73 (m 2H) ?\@{ESr) mj ) 677
2011/ 162515PC[/ Kﬂ&on/ 004482 <Fl"abl Mgggﬁg( rg%‘,ﬁ(yﬁ’gss {2 86

1 05 1H NVR (300MHz| DVBQ dg) .8 1 3(2b1330(n1 ),39@868 ﬁﬁ),. 4)3m)8. 3048. 20
(m 1K, 7.78](s, 111), 7%60- 7840 m(ﬁgﬁm/zzssﬁﬁg\mm 20 (m iy

6. 50-6. 40 (m J.II} 636620 (ll; T } {|;
4H), 2.80-2.60 (m 1H),. %30-2.00 N 26_;20 03 ’S’ q—):
mz = 529.1 [MH . 87 HoGi il atm a 114 '4 i ’
DVBO- d6) 8 10/50,4brs, 1H), 9:80 (&
1H), 7.60-7.30 (m 4H), J.25(aw 1H(m,1 )19 2"/23%3( HH),%hi}zao (m(m-H),
6.20-6.15 (m |1H), 5|75 3N'80°(E, 1HH) 144180 GSmyiH) , 4. 10- 4 05 (m ,
3.90-3.70 (m |2H), 3|30 (s, 1H), 3|NEESIL A5 BHM+HEVS ( ESI +) : rrlz D 516. 2
[M-H T 88 0o 'H-NMR (300MHz, DMSO-dg) § 1033 (brs, 1H), 9.26 (brs,
NSHTL 1H), 8.26-8.24 (d, 1H), 7.68-7.67 (m, 1H), 7.63-7.60 (m, 1H),
25 "E:;‘aNH 7.46-7.41 (m, 3H), 7.31-7.30 (d, 1H), 7.06-7.03 (m, 1H), 6.74-

o N NN 6.71 (m, 2H), 6.41-6.38 (m, 1H), 6.28-6.27 (m, 1H), 5.78-5.74
\,-‘-NJ-AJ\O&{‘; (m, 1H), 3.27-3.24 (m, 4H), 3.04-3.01 (m, 4H), 2.78 (s, 6H);

H S 7 |MS (ESI"): m/z = 580.08 [M+H]".
- 'H-NMR (300MHz, CD;OD) § ; 8.07 (d, 1H), 7.69 (m, 2H),
SRy, 7.48 (t, 1H), 7.38 (d, 2H), 7.27 (d, 1H), 7.06 (dd, 1H), 6.82 (d,
2 &~ @m 2H), 6.44-6.40 (m, 2H), 5.82-5.78 (dd, 1H), 3.12 (m, 4H), 3.08

9 73 uH (m, 2H), 2.77 (m, 4H), 2.29 (s, 1H), 2.09 (m, 3H), 1.98 (m,
oSy [2H), 1.64 (m, 2H)
MS (ESI"): m/z = 570.3 [M+H]".

w% '"H-NMR (300MHz, CDCL;) & 10.35 (s, NH), 9.35 (s, NH), 8.25
A 0 (d, 1H), 7.68 (m, 2H), 7.41 (m, 3H), 7.30 (d, 1H), 7.04 (d, 1H),
27 1671 (d, 2H), 6.45 (dd, 1H), 6.24 (d, 1H), 5.76 (d, 1H), 338 (m,
¢ H 2H), 2.30 (m, 4H), 2.17 (s, 3H), 1.05 (s, 6H);
ﬁ)l- ,@. % > " > ) ] ;_ > 1)
N MS (ESI): m/z = 515.2 [M+H]".
- 'H-NMR (300MHz, CDCl;) & 7.80-7.78 (d, 1H), 7.59 (m, 1H),
R 7.52 (m, 1H), 7.44-7.22 (m, 3H), 7.06-7.03 (m, 1H), 6.74 (s,
28 GT-‘ 1H), 6.55-6.41 (m, 3H), 6.28-6.15 (m, 1H), 5.80-5.76 (m, 1H),
¢ O 4.14 (s, 1H), 3.51-3.25 (m, 4H), 2.94-2.91 (m, 1H), 2.63-2.60
Mo (m, 1H), 2.35 (s, 3H), 1.98-1.80 (m, 3H), 1.25-1.12 (m, 2H);
MS (EST*): m/z = 499 [M+H]".
. 'H-NMR (300MHz, DMSO-d¢) § 10.37 (s, 1H), 9.27 (s, 1H),
3 8.29 (d, 1H), 7.71 (d, 1H), 7.64 (d, 1H), 7.48 (m, 2H), 7.34 (d,
29 o o |1H), 7.08 (d, 1H), 6.74 (m, 2H), 645 (m, 1H), 627 (d, 1H),

soyhloto 5.80 (d, 1H), 3.72 (m, 4H), 2.98 (m, 4H);
- MS (ESI*): m/z = 474.4 [M+H]".
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o N * 1H NMR (300MHz, DMBO d6) 810.36-(s,1H), 9.76(s,111), 8.35(d, 1H),
7.76(d, 1H), 7.58(m 3H), 7.45(m 1H), 7.39(m 1H), 7.15(m 2H), 7.08(m
1H), 6. 4Agonodide2s18. 22(dd, 1H), 5.75(dd, 1H), 3.58(m 4MCrKR66(omasdH) ; NS
(ESI): mz = 502.2 [MrHt 89 o , 1H NMR (300MHz, DMBO-d6) 8 10.34(s, 1H),
9.75(s, 1H), 8.35(d, 1H), 7.88(d, 1H), 7.76(d, 1H), 7.57(m 414), 7.46(m
1H), 7.42(m 1H), 7.10(m 1H), 6.48(m 1H), 6.28(dd, 1H), 5.78(dd, 1H),
3.45(m 4H), 2.28(m 4H), 2.10(s, 3H)<TMe(ESI+): mz = 515.2 [MHt 90 0
(1,14'n aN4, N e-9 1H NMR (300MHz, CDC13) 8 8.90 (s, 1H), 7.76 (d, 1H), 7.74

(s, 1H), 7.51 (s, 1H), 7.40 (s, 1H), 7.29-7.22 (m 2H), 7.14 (d, 2H), 6.85

(d, 1H, 6.29[(d. TH 6 24 (S IH, 560 (d 1H  3.66-2.31 (m 411), ]2.35

(t, 2H), 2.33/Bxamplely s$fyuctirgg (1 311); Vs (ESRAYSISARR = 508 63 [ MHH .

91 o ("N 4 1H{NVR (3p0MHz, CDCI3) 8 8.27(d, IH), 7.79-7.77 (d, IH), 7.57

(m 1H), 7.34{7.09 (m 5@ 6. 99 ( H-NMB (308VBZ CDE1,BA 7.821(d, 1HH) 7.56(d20H), 4315

(m 1H), 5.68{5.67 (M 1H) (M}()m361ﬁ)1H)40161d41}0,76&%m 2H)45.7D(d3BY2. 82
2.

(m 2H), 47 (nP0 4H " 3H»6 451dd95H)( m% @11})0 5.45 @8- 11D.350((hy 41H712.Y6) VS
rrlz=5982 %—1 e A0 iItd., |- 1S|
02

(ESI+): : ESQ) 00 {+H
1H NMVR ( 300MHy, CDC13) 8 (ES¥): 85 (48 52[% 17 83 (d, 3H), 7.46 (d,

1H), 7.26 (t, 2H—6+96(d—1H)—=6 e&—1H) th@)\iju IH), 7O u

1H), 3.61 (d, |1H), 2|87« 2H), 2 H@MR)@OOMH% DMS B84 (b H) &1 +):

mz =529.4 [MH . WO 2033,1 62515?&/7&@(5111710%4@@ WAp| 1E).| r?§7é§zémvp4

Structure Analysgp data 93 735 (s, 161), 7.05-7.02 (m, 2H), 6.79-6.76 (m, 2F), 6.41 (m.
ENe) u‘-u 1H), 6.32-6.29 (m, 1H), 5.77-5.74 (m, 1H), 3.88-3.79 (m, 2H),

NNy [3.42-3.34 (m, 2H), 2.91-2.81 (m, 4H);

MS (EST"): m/z = 506.00 [M+H]".

’)

s 'H-NMR (300MHz, CDCL) § 7.86-7.84 (s, 1H), 7.60-7.53 (m,
Ny 3H), 7.46-7.43 (m, 1H), 7.40-7.36 (m, 2H), 7.07-7.04 (m, 1H),
32 MR 16,99 (s, TH), 6.79-6.76 (m, 2H), 6.48-6.43 (m, 1H), 6.30-6.21
e 05‘\% (m, 1H), 5.82-5.78 (m, 1H), 3.74 (m, 4H), 3.11-3.10 (m, 4H);
H $7  |MS (BSI"): m/z = 522.02 [M+H]'".
G 'H-NMR (300MHz, DMSO-d) & 10.34 (brs, 1H), 9.04 (s, 1H),
@NH 8.22 (d, 1H), 7.69 (s, 1H), 7.61-7.55(m, 1H), 7.45-7.26 (m, 4H),
33 \ 7.08-7.03 (m, 1H), 6.47-6.23 (m, 6H), 5.76 (d, 1H), 3.16-3.12

S Qi% (m, 4H), 1.91 (m, 4H);
H 4

MS (ESI): m/z = 458.16 [M+H]".

Ny 'H-NMR (300MHz, CDCly) & 7.79 (d, 1H), 7.54 (m, 1H), 7.35
18] @NH (m, 2H), 7.32 (m, 2H), 7.25 (m, 1H), 7.23 (d, 1H), 6.75 (s, 1H),
34 o N 6.46 (m, 1H), 6.25 (m, 1H), 5.77 (d, 1H), 3.35 (m, 1H), 3.11 (1,
Vﬁ@‘?’“{\ 1H), 2.83 (m, 2H), 2.32 (s, 6H), 2.18 (m, 1H), 1.72 (m, 1H);

4 |MS (BSI): m/z=501.4 [M+H]".

e 'H-NMR (300MHz, DMSO-d) § 10.33 (s, NH), 9.17 (s, NH),
o "-@ 8.25 (d, 1H), 7.73 (d, 2H), 7.59 (d, 1H), 7.47 (m, 3H), 7.30 (d,
M |1H), 7.23 (s, 1H), 7.07 (d, 1H), 6.92 (s, 1H), 6.47 (m, 2H), 6.27

35 R CaMN (d, 1H), 5.77 (d, 1H), 5.00 (m, 1H), 3.62 (m, 1H), 3.44 (m, 3H),
My 0‘1% 2.51 (m, 2H);
MS (ESI): m/z = 524.2 [M+H]".
'H-NMR (300MHz, DMSO-dg) & 10.33 (s, NH), 9.13 (s, NH),
@(Q@ 8.24 (d, 1H), 7.96 (s, 1H), 7.72 (t, 1H), 7.68 (d, 1H), 745 (t,
36 H |1H), 7.43 (m, 2H), 7.29 (d, 1H), 7.22 (s, 1H), 7.05 (dd, 1H),
o N 6.91 (s, 1H), 6.42 (m, 3H), 6.26 (dd, 1H), 5.75 (dd, 1H), 4.9
Ao (m, 1H), 3.61 (m, 1H), 3.41 (m, 3H), 2.49 (m, 2H);

8 MS (ESI"): m/z = 524.2 [M+H]"
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olt . 111-NWR (300MHz, DMSO-d6) 8 10.35 (s, 1H), 9.96 (s, 111), 8.33 (d,
1H), 7.76 (m 2H), 7.68 (m 3H), 7.4 9(m 1H), 7.42 (m 1H), 7.40 (m 1H),
7.08 (m wolpr/258 (m 1H), 6.20 (dd, 1H), 5.73 (dd, 1liEcT/RR280D/0084822H),

2.30 (t, 2H), 2,12 (s, 6H),

1.76 (m 2H): MS (ESI+): mz = 518.2 [M+H]. 94

.., 900 4 1HNWR (300Miz, DVBO-d6) 8 10.36 (s, 1H), 9.58 (s, 1H), 8.32

(d, 1H), 7.73 (s, 11

1),

7.60 (m 3H), 7.45 (t, 1H), 7.40 (d, 1H), 6.43 (dd,

1H), 6.22 (d, 1H), 5.78 (d, 1H), 3.85<fdble ), 2.27 (s, 3H); MS (ESI+):
mz = 465.1 [MrHr. 95 0 X 4 NH-1 ON .-1,1 la mu' .- H 111- NVR (300MHz,
9.62 (s, 111), 8.32 (d, 1H), 7.73 (t, 1H), 7.62

DVBO- d6) 8 10.38 (s,

1H),

(m 3H), 7.47[(t 1H), 7,40 (d 1|—ﬂ), 7.16 (d, 2 m 1H), 6.40 (m
1H),8 6. 2F (g Iﬁﬁéﬁﬁg‘lj’]ﬁ 77 §tﬁ1‘2‘¥ 4033 (s, 2H)£ ?@J 83 H)) VB (ESl-II-} rez
= 481.1 [ M+ o (, 1t 4l e-r, H %1 é_ 7%’
5 1 1HF
%I—%,7 ?.453|(_Ds, éHZlb ?dgo (1%?: 'H)’25 J%Z’fg $H), %(5 13), (m1}6n347( i% ﬁ’(mLH):
m ] . ] ) H O (, H) 1( 2 6 m‘(m
2.95 (m 2H), |2.8% (5, 34) NSN(ES@ (B 537843191P3-),QMM4H)91759(m04|H) L5t
k--Ati011,5 11-1- NVR ( 0P8 10.39 (s, 1H), 9.48 (s, 1H), 8.29
(d, 1H) 7.73| (s, 1H, 7.48 (m 4HMS(ESI35m(zd=47mQ)[M+H]05 (m 3H), 6.42 (m
1H), 6.25 (m IH), 576 (m 1H), 331t (m 211), 294 (5, 3,287 (m 2H);
M5 (ESI+): mz = 495/ 1 [MtHr. 98 |'H.NMR (300MHz, DMSO-dg) & 10.37 (s, 1H), 9.27 (s, 1H),
N@ 8.29 (d, 1H), 7.71 (d, 1H), 7.64 (d, 1H), 7.48 (m, 2H), 7.34 (d,
38 ¥ |1H), 7.08 (d, 1H), 6.74 (m, 2H), 6.45 (m, 1H), 6.27 (d, 1H),
0 N |5.80 (d, 1H), 3.72 (m, 4H), 2.98 (m, 4H);
~*N @Om‘{) MS (EST"): m/z =515 [M+H]".
Ho 'H-NMR (300MHz, DMSO-dg) § 10.39 (s, 1H), 9.25 (s, 1H),
o, 8.29 (d, 1H), 7.73 (m, 1H), 7.66 (m, 1H), 7.49 (d, 1H), 7.44 (m,
19 Om 2H), 7.34 (d, 1H), 7.09 (m, 1H), 6.73 (m, 2H), 6.47 (m, 1H),
2 6.30 (m, 1H), 5.81 (m, 1H), 4.67 (d, 1H), 3.59 (m, 1H), 3.40
SRSty (m, 2H), 2.71 (m, 2H), 1.82 (m, 2H), 1.50 (m, 2H);
MS (ESI'): m/z = 488.4 [M+H]".
G 'H-NMR (300MHz, CD;0D) § 8.05 (S, 1H), 7.63 (d, 1H), 7.34
40 14\ (m, 3H), 6.97 (d, 2H), 6.70 (S, 2H), 6.28 (m, 2H), 5.69 (d,
o N4y |1H), 3.49 (s, 2H), 3.01 (m, 4H) 1.58 (m, 1H), 134 (m, 4H);
Oy
MS (EST): m/z = 501.1 [M+H]".
- 'H-NMR (300MHz, CDCl;) & 7.80 (d, 1H), 7.61 (s, 1H), 7.56
e (s, 1H), 7.48 (s, 1H), 7.44 (t, 1H), 7.40 (d, 2H), 7.25 (m, 1H),
m L&) H |7.05 (m, 1H), 6.82 (m, 3H), 6.45 (d, 1H), 6.30 (m, 1H), 5.77
2 21 Niu (m, 1H), 3.55 (d, 2H), 2.62 (t, 2H), 2.27 (s, 6H), 2.20 (d, 2H),
My o‘w} 1.82 (m, 3H), 1.37 (m, 2H);
s MS (ESI*): m/z = 529 [M+H]".
'H-NMR (300MHz, DMSO-ds) 5 10.35 (s, 1H), 9.20 (s, 1H),
@ 8.25 (d, 1H), 7.68 (m, 1H), 7.61 (m, 1H), 7.4 (t, 1H), 7.37 (m,
2H), 7.30 (d, 1H), 7.05 (m, 1H), 6.68 (m, 2H), 6.43 (m, 1H),
42 2 0 H 1625 (m, 1H), 5.77 (m, 1H), 3.48 (d, 2H), 2.55 (m, 2H), 2.34
, 4H), 2.17 (d, 2H), 1.85 (m, 2H), 1.57 (m, 5H), 1.42 (m,
My Q&é E;Iﬁ); ) ( ) (m, 2H) (m, 5H) (m
MS (ESIM): m/z = 569 [M+H]".
“0«(\. 'H-NMR (300MHz, CD;0D) & 8.04 (s, 1H), 7.66 (s, 1H), 7.35
"@ (m, 3H), 7.03 (d, 2H), 6.81 (d, 2H), 6.38 (m, 2H), 5.78 (d,
43 5:: 1H), 3.50 (t, 2H), 3.01 (m, 4H) 1.49 (m, 1H), 1.43 (m, 2H),
JN QD". 1.34 (m, 4H);
H J\@ MS (ESI'): m/z = 515.2 [M+H]".
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CAname Orni N-Nt-g, 1H NWR (300MHz, DVsO- d6) : 8 10.36 (brs, 1H), 9.40
(brs, 1H), 8.31-8.30 (d, 1H, 7.72-7.71 (m 1H), 7.64-7.61 (m 1H),

7.48-7. 4A3V0p113ier5157. 36-7. 34 (d, 1H), 7.09-7.06 (m 1H) PCOH/KRR0115109432( m
2H), 6.43-6.39 (m 1H), 6.29-6.21 (m 1H), 5.79-5.75 (m 1H), 2.61 (m 2H),
2.41 (m 6H, 1.51 (m 4H), 1.40 (m 2H); M5 (ES1+): mz = 500.2 [ MtHr. 99
1+41 tetl t4A -1 1H NWR (300MHz, CDC13 ) 8 ; 7.84 (m 1H), 7.69 (m 1H),
7.52 (m 1H), 7.42-7.33 (m 3H), 7.06<Tablk Ign 4H), 6.47 (dd, if!), 6.33
(dd, 1H), 5.75 (dd, 1H), 2.79-2.45 (m 14H), 1.12 (t, 3H; M5 (ESI+): mz =
529.4 [MrH. WD 2011/162515PCT/ KR2011/ 004482 <Tabl e Io> Exarrpl e Structure
Anal ysi s data

00 S L. -N& ' 111- NVR
(300ML- | z, Cﬂé&%mﬁ%r.sgb{ﬁ??{“fﬁo, 7.65 (s, 1H), “%Ws‘??# 7. 39 (m
311), 7.28 2H), .03 4H), 6

lH)? 3.33 (g,m4H)H? 2 97,10(1(%; 2H)H? 2 H%‘(@Oﬁlﬁi %“%dﬁf% 55 ﬁgl’ M

3H); 101 .. 14 0 * 1H NWR VHz , 1 55,70 SgH)]ll)
8.31 (d, 1H), |7.%% (s, 1 1514445:131)(m, ﬁ{)3825(¢d 1Hh) 5.787d 131)( 32 @Hw), 6. 37
(m 3H), 6.11|(m 1H. 5»@5%&;% 11)48-235 @8, 3(01,1.824085 (12 25 163156, 2H)YS
(ESI+): mz =|472.2 102 1| MS (ESI'): m/z=516.16 [M+H]".
o 'H-NMR (300MHz, DMSO) & 10.35 (s, NH), 9.22 (s, NH),
*r,a‘n 8.31(d, 1H), 7.69 (s, 1H), 7.48 (d, 2H), 7.39-7.31 (m, 3HD), 7.28
45 (d, 1H), 7.07 (m, 1H), 6.73 (d, 2H), 6.48 (m, 1H), 6.29 (m, 1H),
NBEN 5.79 (m, 1H), 3.55 (d, 2H), 3.04 (s, 3H), 2.72 (s, 3H), 2.67-2.57

J,,ﬁ (m, 3H), 1.67 (m, 4H);
MS (ESI): m/z = 543.0 [M+H]".

N 'H-NMR (300MHz, CD30D) & 8.08 (d, 1H), 7.80 (s, 1H), 7.68
(m, 2H), 7.43 (t, 1H), 7.39 (m, 2H), 7.27 (m, 2H), 7.06 (d, 1H),
46 W [7.03 (s, 1H), 6.87 (d, 2H), 6.44 (m, 2H), 5.81 (m, 1H), 4.23 (m,
[ ] ] .
S ,é 1H), 3.68 (d, 2H), 2.84 (t, 2H), 2.24 (m, 4H);
W MS (ESI"): m/z = 538.2 [M+H]".

& 'H-NMR (300MHz, CDCI3) § 8.40 (s, NH), 7.77 (d, 1H), 7.68
(s, 1H), 7.63 (d, 1H), 7.33 (¢, 1H), 7.32 (d, 2H), 7.21 (d, 1H),
% w  |7-11(s, NH), 7.01 (d, 1H), 6.98 (d, 2H), 6.43 (m, 2H), 5.68 (m,
W s, 1H), 3.49(m, 2H), 2.73 (m, 4H), 2.56 (t, 2H), 2.27 (m, 1H),
oR¢y  [2.04 (m, 28D, 1.92 (m, 4H), 1.74 (m, 2H);
MS (ESI"): m/z = 541.0 [M+H]".

47

Ch 'H-NMR (300MHz, CD;0D) & 8.05(d, 1H), 7.64 (d, 2H), 7.47
(t, 1H), 7.35 (d, 2H), 7.23 (d, 1H), 7.04 (d, 1H), 6.81 (d, 2H),
O‘Q y 6.40 (m, 2H), 5.77 (dd, 1H), 4.78 (m, 2H), 3.61 (m, 2H), 3.25
g £ 5 (m, 2H), 2.67 (m, 2H), 2.56 (m, 2H), 2.46 (m, 1H), 2.01 (m;
o®gy  [2H), 171 (m, 2H), 1.51 (m, 2H);
MS (ESTY): m/z = 555.0 [M+H]".

48

'H-NMR (300MHz, DMSO-dg) & 10.3 (s, 1H), 9.13 (s, 1H),

8.17 (d, 1H), 7.65 (s, 1H), 7.53 (d, 1H), 7.34 (d, 1H), 7.32 (m,

49 ©1H 2H), 7.29 (d, 1H), 6.98 (d, 1H), 6.63 (d, 2H), 6.34 (dd, 1H),
9 CI NN [621(d, 1H), 3.50 (m, 4H), 3.43 (m, 1H), 3.20 (brs, 1H);

SN0y \MS ESTY): mz = 556.68 [MHHT'
TH-NMR (300MHz, DMSO-dg) & 10.34 (s, 1H), 9.23 (s, 1H),
N 8.25 (d, 1H), 7.68 (s, 1H), 7.62 (d, 1H), 7.45 (d, 1H), 7.40 (m,
Ch, 2H), 7.30 (d, 1H), 7.04 (m, 1H), 6.70 (m, 2H), 6.43 (m, 1H),
50 S 1626 (m, 1H), 5.77 (m, 1H), 3.46 (m, 2H), 2.56 (m, 1H), 2.50

. ju z}o*f% (m, 6H), 2.33 (m, 4H), 2.29 (m, 2H), 1.80 (m, 2H), 1.48 (m,
g4 2H), 0.97 (t, 3H);
MS (ESI"): m/z = 584.3 [M+H]".
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H ON 1H NMR (300MHz, CDC13) 8 8.40 (m 111), 7.94 (s, 111), 7.86 (m 1H),
7.44 (m 211), 7.33 (m 3H), 7.17 (m 2H), 7.04 (m 2H), 6.42 (m 3H), 6.34
(m 1H), wosdi(wesidH), 3.24 (d, 211), 2.47 (m 4H), 1.7%c@mr24H)00448254 (m
211); M8 (ESP.): rn/z = 512.2 [M+H]. 103 ..0Jrn 6''111 *, -.11Tie S 1H NW\R
(300MHz, DVSO-d6) 8 10.35 (s, 111), 9.43 (s, 1H), 8.30 (d, 111), 7.89 (d,
111), 7.71 (s, 1H), 7.45 (m 3H), 7.36 (d, 1H), 7.05 (m 3H), 6.44 (dd,
1H), 6.25 (d, 111), 5.76 (d, 1H), 3.48Table 1), 2.70 (m 2H), 2.14 (s, 3H),
1.94 (m 2H), 1.66 (m 2H), 1.40 (m 2H); M8 (ESI+): mz = 543.3 [MHr. 104
Vi**4(1 NHO in NI N 8--k 'O H 1H NWMR (300VHz, DVMSO-d6) 8 10.36 (s, 111),
9.22 (s, 111) [.8.26 7, 70 s, 111), 7 64% MF’Q' 7.47 (d, 1H),
7.41 (m 111),E’??“§R"’d H‘“ d. 2H) . 6. 71‘% lysiggata (m 1H). |6.26
(m 2H, 5.78[(m 111), 2. 96(m 24), 1.59 (m 1.50 (m 1H); MS
(ESI+): mz =|471.2 [MH" L 5 r141HI~B«IR(3Q9MHMQ D@)M&i(d uus@ae) 119, 16627
(brs, 1H), 9.35H%brs 111), <m1 >,74?(@13 )7311H)1H> H) 796.4d, 1H),
7.42-7.38 (m |3Hpl 26 g (me%gsa? “%L &%(@152;@ @n} JoBy)2
6.34-6.29 (m , (~g} ;3 (‘5 ¥3.44 (m
211), 3.13-3.09 (m lH) *2 84-9.80 rrﬂ ﬁ 311) 1.90 (s, 3141);
MS (ESI+): m z = 51572 [WwWH. 106 —1FHF \IIVI'( JUUIVI‘IZ uvmu uo 8
9.47 (s, NH), |8.35 (m 2 8. 23( 3°°MH DW/ ’183
1H), 7.09 (m [1H), 6|92 ( , 6 &‘jﬂ’ n z
= 447.4 [MH | $D 2011/ 1625 5EPCT/ 37 (S ) 2(H)
Structure Anallysis dat agifé)\jjl‘e?} 185 (m 2H), ’ ’
H s MS (ESTY): m/z = 486.2 [M+H]".
~ 'H-NMR (300MHz, CDCL;) & 8.27 (s, 1H), 7.81 (d, 1H), 7.75
00 (s, 1H), 7.51 (d, 1H), 7.33 (m, 3H), 7.25 (4, 1H), 7.14 (s, 1H),
53 NH o |7.02 (s, 2H), 6.99 (s, 1H), 6.38 (m, 2H), 5.71 (m, 1H), 3.11 (m,
Nl NN [2H), 2.51 (g, 2H), 2.4 (m, 1H), 2.07 (m, 2H), 1.80 (m, 4H),
o™gy  [1.16 (1 3H);
s MS (ESI): m/z = 500.2 [M+H]".
1 'H-NMR (300MHz, CDCl;) § 9.63 (s, 1H), 8.21 (s, 1H), 7.84
N (d, 1H), 7.48 (d, 1H), 7.35 (t, 1H), 7.20 (m, 4H), 6.94 (m, 3H),
54 - T,  [6.67 (m, 1H), 6.39 (m, 1H), 5.65 (m, 1H), 3.35 (m, 2H), 3.28
0 NAn |m, TH), 2.67 (m, 2H), 2.50 (m, 1H), 2.40 (m, 2H), 1.84 (m,
‘V‘H‘@\U’T} 2H), 1.35 (d, 6H);
MS (EST"): m/z = 514.2 [M+H]".
4 'H-NMR (300MHz, CDCl;) § 7.83 (d, 1H), 7.78 (s, 1H), 7.65
(s, 1H), 7.56 (d, 1H), 7.43 (m, 3H), 7.27 (d, 1H), 7.11 (s, 1H),
55 O\@NH 7.04 (m, 3H), 6.45 (m, 1H), 6.27 (m, 1H), 5.76 (m, 1H), 2.94
0 N4y |m, 2H), 2.79 (m, 1H), 2.32 (s, 3H), 2.02 (m, 3H), 1.85 (m,
MN@M\;} 2H), 1.36 (m, 1H);
MS (EST"): m/z = 486.2 [M+H]".
Ne 'H-NMR (300MHz, DMSO-d¢) § 10.39 (s, NH), 9.67 (s, NH),
MY 8.33 (d, 1H), 8.08 (s, 1H), 7.73 (m, 3H), 7.58 (m, 2H), 7.47 (1,
56 0 » NI“ 1H), 7.34 (m, 3H), 7.08 (m, 2H), 6.43 (m, 1H), 6.27 (m, 1H),
| c% 5.74 (m, 1H);
H MS (EST): m/z = 455.0 [M+HJ".
'H-NMR (300MHz, DMSO-dg) & 10.34(s, 1H), 9.08(s, 1H),
*';‘“ﬁo 8.35(d, 1H), 8.23(m, 1H), 7.65(d, 1H), 7.57(m, 1H), 7.42(m,
57 l: 2H), 7.28(d, 1H), 7.04(m, 1H), 6.42(m, 2H), 6.28(m, 2H),
0 Qo ; 6.02(d, 1H), 5.74(dd, 1H), 2.67(m, 4H), 2.16(m, 2H), 1.84(m,
Ay LQ 2H), 1.33(m, 2H), 0.97(m, 6H)
MS (EST"): m/z = 475.2 [M+H]".
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0J 111-NVR (300MHz, DVSO-d6) 8 10.37 (s, 1H), 9.24 (s, 1H), 8.28 (d, 111),
7.73 (m 1H), 7.60 (m 1H), 7.47 (dd, 1H, 7.32 (d, 1H), 7.08 (m 2H), 6.82
(m 1H), wo2é1(mwps1iH), 6.42 (dd, 1H), 5.77 (dd, 1H), 4. P¢T(sR201io4483. 85 (m
2H), 3.02 (m 211), 1.81 (m 2H); M5 (ESr): mz = 460.1 [M+H. 108 , 4
1H NMR (300MHz, DMBO-d6) 8 10.50 (brs, 111), 9.60 (brs, 1H), 8.32-8.30 (m
111), 7.78-7.77 (m 111), 7.62-7.59 (m 1H), 7.48-7.39 (m 31-1), 7.36-7.34
(m 1H), 7.07-7.01 (m 2H), 6.46- 6.4%Table itl), 6.25-6.20 (m 1H),
5.76-5.72 (m 1H), 3.12 (s, 3H), 2.36 (m 211), 2.04-2.02 (m 2H),
1.93-1.89 (m 2H); M (ESr): mlz = 486.1 [M+H . 109 0 --t -1N lal, W
NH orfr----A8144 s H—Nl\ﬁ)‘_&300M-|z DVBO-d6) 8 9. 47 é 8.28 (d, 1H),
7.80 (d, 1H), |7Xa3mp CHI&7 (4 1H), 7.45 (M a‘? 33 (d, 1H), 7.20
(m 1H, 7.07|(m 1H), 6.41 (m 1H, 6.23 (m 1H), 575(m1H) 4. 07 t,
211), 3.12 (s 2H), 2.9l H), PH2BIR S001Hy, DWED-ESr 10,3461 1H)- 9916, TH),
[ MtHF . 110 Otfi Joom 8NYH- .,(30@[913@ THDIVBE8(dl 6H).87.620m, 5‘5)57441 1) 1H)97.B8hg
111), 7.75(s1l)2 %), 8.06;(@t RaH) (L 7504@H I)‘MG@@ QE’I?(Z hlé)lf)m(dcr (s,
1H), Hm 111-1)): 78.|376€{0wp 70&\/&? 11%24 (gf,}gfﬂ ’390 10 [ MrH t
111, * m 0.]i ill N- N'tkekFfk. Sc@? 530
'H-NMR (300MHz, DMSO-dg) & 10.36 (s, 1H), 9.00 (s, 1H),
U“@ 8.23 (d, 1H), 7.63 (m, 2H), 7.40 (m, 2H), 7.27 (m, 2H), 7.08
59 . §H  \(m, 1H), 6.87 (m, 1H), 6.4 (m, 2H), 6.29 (d, 1H), 5.77 (d, IH),
0 @ N 5.00 (d, 1H), 3.05 (m, 1H), 2.70 (m, 2H), 2.16 (s, 3H), 1.95 (m,
Sy Sg ¢ 2H), 1.82 (m, 2H), 1.31 (m, 2H);
MS (EST"): m/z = 501.2 [M+H]".
HO 'H-NMR (300MHz, DMSO-dg) & 10.39 (brs, 1H), 9.12 (brs,
wH [1H), 8.97 (brs, 1H), 8.26 (d, 1H), 7.73 (s, 1H), 7.61 (d, 1H),
60 o vin  [749-7.31 (m, 4H), 7.10-7.06 (m, 1H), 6.57-6.41 (m, 3H), 6.30-
Wﬁo% 6.25 (m, 1H), 5.81-5.77 (m, 1H);
H 8 MS (EST"): m/z = 405.09 [M+H]".
o 'H-NMR (300MHz, DMSO-dg) § 10.34 (s, NH), 9.30 (s, NH),
0 8.28 (d, 1H), 7.72 (s, 1H), 7.60 (dd, 1H), 7.48-7.43 (m, 3H),
61 H 1732 (d, 1H), 7.08 (dd, 1H), 6.72 (d, 2H), 6.44 (m, 1H), 6.29
Q @ "N (m, 1H), 5.79 (m, 1H), 4.00 (m, 2H), 3.63 (m, 2H), 3.27 (s,
Moty 3
MS (EST): m/z = 463.2 [M+H]".
D 'H-NMR (300MHz, DMSO-dg) 5 10.37 (s, 1H), 9.31 (s, 1H),
N ‘@ 8.28 (d, 1H), 7.72 (s, 1H), 7.59 (d, 1H), 7.44 (m, 3H), 7.33 (d,
62 H  |1H), 7.07 (d, 1H), 6.69 (d, 2H), 6.39 (dd, 1H), 6.29 (d, 1H),
0 @ N 5.79 (d, 1H), 3.95 (t, 2H), 2.60 (t, 2H), 2.22 (s, 6H);
SysTo {0 |MSESI): mz=4762 M+
'H-NMR (300MHz, DMSO-dg) § 10.36 (s, 1H), 9.30 (s, 1H),
4 )“"“G‘@ 8.27 (d, 1H), 7.72 (s, 1H), 7.60 (d, 1H), 7.45 (m, 3H), 7.32 (4,
63 H  11H), 7.07 (d, 1H), 6.69 (d, 2H), 6.41 (dd, 1H), 625 (d, 1H),
a @ N= 5.76 (d, 1H), 3.90 (t, 2H), 3.34 (m, 4H), 2.70 (t, 2H), 2.50 (m,
SMyStotey ), 1.03 (s, 6H);
S MS (ESI): m/z = 504.2 [M+H]".
O 'H-NMR (300MHz, DMSO-ds) § 10.38 (s, 1H), 9.33 (s, 1H),
4 @ 8.27 (d, 1H), 7.72 (s, 1H), 7.60 (d, 1H), 7.47 (m, 3H), 7.33 (d,
64 H 1H), 7.05 (d, 1H), 6.70 (m, 2H), 6.44 (dd, 1H), 6.25 (d, 1H),
0 @ N 5.77 (d, 1H), 3.95 (t, 2H), 2.72 (t, 2H), 2.50 (m, 4H), 1.67 (m,
Vpvotgy  am;
S IMS (BSTM): m/z = 502.2 [M+HT".

46



1H NVR (300MHz, DVBO-d6) 8 10.40 (s, 1H), 9.43 (bm 1H), 8.29 (d, 111),
7.78 (m 211), 7.64 (d, 1H), 7.48 (t, 1H), 7.33 (d, 1H), 7.21 (m 3H), 7.10
(m 1H), Wwo4Bi(mps1311), 6.28 (d, 1H), 6 20 (m1H) 5 76 fomKR201i§0s4sYB
(ESr): mz =441.7 [MrH. 112 -"NML iv or INN 1H NVR (300MHz, CDC13) 8 8. 44
(bs, 1H), 7.96 (d, 1H), 7.94 (d, 111), 7.66 (s, 1H), 7.45 (d, 211), 7.31
(m 1H), 7.20 (d, 1H), 6.98 (d, 1H), 6.43 (s, 1H), 6.35 (s, 1H), 6.27-6.24
(m 2H), 5.65 (d, 1H), 3.72 (s, 3H), 8TaBle(ljs, 411), 2.47 (bs, 411), 2.45
(dd, 2H), 1.12 (t, 3H); MS (ESr): rn/z = 531.2 [MrHr. 113 OThi k."14.6
N e R Y lH-NNR(SOOM-lz, DVMSO-d6) 8 10.35 (s, 111), 8.26

d, 1H, 7.71 Iy, 7. 44 (dd 731 (d, 11, 7.07
(1H), 259 (m 1?(’%“,‘3% Lo *{%iﬂ““&il) H).29 (m(ZH) ‘&%@‘575} s 43 (1H) Hé 77 (s;,(m
311), 3.73 (m 4H), B.03 (m 4H) M5 (ESr): mz = 504.08 [MFH t WO

2011/ 162515PCJ/ KR201]l/ 0PA4&3~<Tabl cHINYR 62 @DSism&ﬂMselmnmw@a lsH)dam 114
1H NMR (300MHz, DVS(B-d6) 0. 38 15}548@ H), 8343111’34)3?)2 @, 2Hxp BR.17.72

(m 3H), 7.63]7.69 10 u48-)67éd i), 6394, 1), &5 @d.2H). 5,72 (4 )’403“
7oo-7 a4 83g Eﬂ )’2€§6§© gﬁo Elsr{n 111

7.09-7.06 (m [111), H2 g (m 2H), 2.54 (s,

sé 63
6.29-6.24 (m |1H), 5 ’80-5. 76 (M 1@3 ‘% %Tﬁ(ss,l
311), 1.91-1. Far (ot MS(EStH+)T Mz =516 2 {WH——1i5 0% ——1ttoit
11-1-NMR (300MHz, DMSO-d Ol‘i@‘ﬂg 64 "ghinver (3860)z, @D Ly 87.89(d( M), ih‘b(s )8243(. 76
(m 3HO, 7.70{(m 1H), In44 1Hkm, 611)3504(3 183 6(80Ys, 1HD) 6.767Gr 1) 645 @H)H),| 6. 85
(m 1H), 6.55|(ms61H), 6048y (1w 11[b26 (. 1B, S(7MYd, 1) 4.25rSLH) 177 GiRE), 348G, ( S,
311), 3.32 (m 211),|3.98 @5% 2B)p.33 @, 7H), 094 (13 21), 1 8AOSHIL 18D (RM; 3HY)
1.60 (m 1H); |[MS (ESI+): nz 16\MS EMH2z=p163 Mdllo n NItii 111-NWR
(300MHz, DMBOLdE) 5 10.30 (s, 1H) 19 77 (s, 1|-n R 9;2 (d, jl—h 7.70 (m

1H), 7.68 (m |111), .45 (gd, 111) m
1H). 6.74 (m |111). b. 448 1H) E( iy %?};j IS, lﬁf), %§§ (t,
211), 3.60 (s 3§1).|3. 5§E . 11) }6335 3l 1 575 61643?9) 11.20-1.12 (m,
wh, @o ) 6H)
: L] 5 MS (EST"): m/z = 525.13 [M+H]".
'H-NMR (300MHz, DMSO-D) 3 10.39 (s, 1H), 9.86 (s, 1H),
. @ 8.35 (d, 1H), 7.77 (m, 2H), 7.58 (m, 1H), 7.40 (m, 4H), 7.11 (4,

1H), 6.43 (dd, 1H), 6.25 (d, 1H), 5.77 (d, 1H), 2.65 (s, 3H);
i?} MS (EST"): m/z = 451.1 [M+H]".

%O 'H-NMR (300MHz, DMSO-D) 8 10.40 (s, 1H), 10.09 (s, 1H),

8.55 (m, 1H), 7.80 (m, 3H), 7.62 (m, 3H), 7.50 (m, 2H), 7.10
2 LN (m, 1H), 6.54 (dd, 1H), 6.28 (d, 1H), 5.79 (d, 1H), 3.10 (s, 3H);
- MS (ESI'): m/z = 467.5 [M+H]".

69

8.35 (d, 1H), 7.70 (m, 3H), 7.54 (m, 3H), 7.45 (m, 2H), 7.12 (s,

"‘“301 'H-NMR (300MHz, DMSO-dg) 8 10.32 (s, 1H), 9.86 (s, 1H),
H
1 by |2H), 6.42 (m, 1H), 6.23 (dd, 1H), 5.75 (dd, 1H);

70
MS (ESI"): m/z = 468.1 [M+H]".

v’"‘ 0 'H-NMR (300MHz, DMSO-dg) § 10.38 (s, 1H), 10.02 (s, 1H),
03@ 8.36 (d, 1H), 7.78 (m, 3H), 7.68 (m, 2H), 7.57 (m, 2H), 7.36
71 Y9\, 1H), 7.10 (m, 1H), 6.48 (m, 1H), 6.21 (dd, 1H), 5.75 (dd,

[»] N .
""&N@"'}% 1H), 1.99 (m, 1H), 0.41 (m, 2H), 0.34 (m, 2H);

MS (ESI"): m/z = 508.1 [M+H]".
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MS (ESI+): mz = 548.1 [MtHr. 117 o ),6 A 10.11. 111-NWR (300MHz, CDC13) 5
7.93 (m 1H), 7.87 (d, 2H), 7.84 (s, 1H), 7.49 (m 2H), 7.41 (s, 111), 7.29
(d, 1H), wokdi(wdzs13H), 7 02 (d 1H) 6 37 (m2H) 5 70 (m pE/KR28D1/dos483H) 3 63
(t 2H), 2.85 (t, 2H), 2.75 (m 4H), 1.90 (m 411); M5 (ESI+): mlz = 558.9
[MFHt 118 Q0 T21.4"6- Hoif)N. "mk-'''"'"13 m--Nc) 1H NVR (300MVHz,
DVBO-d6) 5 10.37 (s, 111), 9.79 (s, 111), 8.35 (d, 111), 7.78 (m 211),
7.58 (m 3H), 7.32 (m 2H), 7.30 (d, 4Fblenkt0 (d, 1H), 6.44 (dd, 1H), 6.25
(d, 111), 5.78 (d, 111), 3.73 (s, 3H), 2.62 (m 2H), 2.16 (s, 311), 2.03
(m 211), 1.78 (m 2H), 1.50 (m 2H); M (ESI+): m{z 559 2 [ MbHr. 119 A O
L"N . 1114jtil$to|i'(>e4 1H NVR (300MHz, CDCI3) 5 g6 gg 7.76 (s, |1H),
7.43 (m 3H), [Fxampley, dfpctugeqgg (¢ oH) 6. 761%'9”% pta g 40 (m 2H),
5.73 (m 1H), |3.71 (I 41T), 3717 (s 2H), 2.95 (m 4H, 2. 31 (s, 6H): |MVB
(ESI+): mz =|575.9 [ M+ °1 0 o O|'SNMH(300MHz, DNESQ-dd Bl 1687 GO1H), 9.9716s- NIV

(300MHz, DMSO dG%AS 10.73 , 11830 (8.153 7(7@r(sx, 2H)11.Y3-7.3L @8-6H), 319 (i, 1H)11) ,
7.74 (m 1H), 43 M3 7 é@im,ﬂf@ass 1rffid, 14y .74 @dpHH)(FdS (mpfH), 2.22
7.10-7.07 (m |111), s.wr?@o , %%( W& émk%geszsazzm 1H),
5.79-5.75 (m [1H), 3|24 (m 4HS 2 M5 (ESI +):
mz = 591. 06 [M+Nar- WO—2011/ 16251.:»’\,” KR2011/-004482<Tabte—++ Exanple
A ng 'H-NMR (300MHz, DMSO-dg) 8 10.40 (s, 1H), 10.00 (s, 1H),
o 8.37 (d, 1H), 7.74 (m, 3H), 7.46 (m, 6H), 7.12 (d, 1H), 6.44
73 H' " \(dd, 1H), 6.25 (d, 1H), 5.77 (d, 1H), 2.78 (m, 1H), 2.50 (m,
Y ko 2H), 1.63 (m, 2H), 1.46 (m, 2H), 1.33 (m, 2H);
N £2  |MS (EST): m/ = 565.2 [M+H] .

1 'H-NMR (300MHz, DMSO-dg) & 10.39 (s, 1H), 10.01 (s, 1H),
'O_Ng 8.37 (d, 1H), 7.75 (m, 2H), 7.61-7.43 (m, 6H), 7.12 (m, 1H),
oL,  [6.40 (m, 1H), 6.24 (dd, 1H), 5.76 (dd, 1H), 2.77 (m, 2H), 2.60

74 o N |m, 2H), 149 (m, 2H), 1.25 (m, 2H), 1.18 (m, 2H), 0.87 (m,
Vunom\{} 6H);
MS (ESI'): m/z = 593.2 [M+H]".
g 'H-NMR (300MHz, DMSO-d¢) § 10.40 (s, 1H), 10.14 (s, 1H),
ST, 8.38 (d, 1H), 7.78 (m, 3H), 7.59 (m, 1H), 7.50 (m, 1H), 7.44
75 Y4 |(m, 4H), 7.10 (m, 1H), 6.38 (m, 1H), 6.22 (dd, 1H), 5.76 (dd,
g.{n @O% 1H), 3.59 (s, 4H), 2.92 (s, 4H);
' MS (EST"): m/z = 538.1 [M+H]".
Lo 'H-NMR (300MHz, DMSO-d¢) & 10.41 (s, 1H), 10.13 (s, 1H),
Wy 8.39 (d, 1H), 7.60 (m, 8H), 7.10 (m, 1H), 6.41 (m, 1H), 6.25
76 T M, 1H), 5.75 (m, 1H), 2.76 (m, 4H), 2.38 (m, 4H), 2.29 (q,
O 7 NN
A gt 2,091 (¢, 3H).
N &7 [MS(ESIY): m/z=565.4 [M+H]".

R 'H-NMR (300MHz, DMSO-d) § 10.39 (brs, 1H), 9.81 (brs,
)f) W |1H), 837 (d, 1H), 7.78-7.71 (m, 4H), 7.62-7.58 (m, 1H), 7.52-
7.49 (m, 2H), 7.17-7.09 (m, 1H), 6.48-6.39 (m, 1H), 6.25 (4,

77 49 (m, 177,09 (m,
Jﬁﬂo% 1H), 5.77 (d, 1H), 2.46 (s, 3H);
11

MS (EST): m/z = 431.11 [M+H]".

'H-NMR (300MHz, DMSO-dg) § 10.39(s, 1H), 9.79(s, 1H),
8.34(d, 1H), 8.16(d, 1H), 7.67(s, 1H), 7.57(m, 4H), 7.46(m,
1H), 7.42(m, 1H), 7.11(m, 1H), 6.48(m, 1H), 6.28(dd, 1H),
5.75(dd, 1H), 2.74(s, 3H);

MS (ESI): m/z = 446.1 [M+H]".
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Structure Analysis data 121 0 O --SNF, " HHi "NN H 111-NWVR (300MHz,
DVSO-d6) 810.35 (brs, 1H), 9.55 (brs, 111), 8.32-8.30 (d, 1H, 7.79 (s,
111), 7.600nb0dBietss 3H), 7.39- 7.37 (d, 1H), 7.28-7.25 pauw/krd11/064439-7. 06
(m 1H), 6.89-6.82 (t, 1H), 6.47-6.38 (m 111), 6.28-6.22 (m 111),
5.78-5.75 (m 3.20-3.07 (m 6H), 2.94 (m 4H), 1.26-1.21 (t, 3H). 122 OMF
Lti jPH,,, J-30FIC 11-1-NWR (300MHz, DMSO-d6) 8 9.53 (s, 1H), 8.30 (m
IH)y, 7.73 (s, 1H), 7.46 (m 311), 7.38TaBle ), 7.25 (m 1H), 7.07 (d,
111), 6.84 (d, 1H), 6.41 (m 111), 6.26 (d, 1H), 3.63 (m 4H), 2.86 (m
AH); MBS (ESr): mlz = 492.54 [MtHr. 123 Pma fl'a NAN 111- NMR ( 300MHz,

), 7.53 (m 2 6 (m 211), 7.29 (d,

CDC13) 87.86]1(‘d, 1] , 771&, 111
1H), 7.14 (s, |¥%53mple o5§‘ﬁ1‘“Fﬁ, 93(m 1H), Yi atJ‘;‘H) 645(dd 1H),
6.25 (m 1H), [5.79 (dd, 1H), 3.87 gjﬂ} ]
1.23 (d, 6H); |M5 (ES +)J,5 z. = 520 4_,4 4 ::is
1H NVR (300MHz, CDC1B) . , ﬁ _,71 %46 )—I),S 912
(m 2H), 6.97|(nM2IH), 609 tw 1H) ,75 31- H)(én 66 2,50 2}8623410 (d,
1H), 6.29 (dd| 111), 5.@%5 o ,63) 09 (m 211), 2. 5((m
2H), 2.06 (m |611); MS (ESr): z ‘Mﬁ(ﬁ@[‘ﬂm{zMﬁbﬂI[M&ﬁ 0% Nr i
eiwte---7.0, ) 6—1HNWR(300MEz2—CBC13)—8+ 87 (d,—1H)—778 1)y 7. 48
(d, 1H), 7.25/(d, 1H, & Ol (d, 1H N8 0dNThiz, %Hbl)%@z?(s(m), i&‘f‘) ,ﬁ-l477836m
2H), 5.70 (m |1H), 4 42-%cy 3 4(3§H§m46 14N, 3268, 1 ;1}%, <(3”1!H),1H)1
2.35 (m 1H), |1.8% (M ZIBI) msded)lH)lsti@(b(snnH)4j—bl (d,11m62£ms A 2.79
»@0% (bs, 4H), 1.89 (bs, 4H);
8¢  IMS (ESI"): m/z = 529.4 [M+H]".
a~ o 'H-.NMR (300MHz, DMSO-dg) 3 10.38 (s, 1H), 9.79 (s, 1H),
ON 8.35 (d, 1H), 8.02 (d, 2H), 7.77 (s, 1H), 7.51 (m, 4H), 7.45 (m,
81 Ho |1H), 7.42 (m, 1H), 6.43 (dd, 1H), 6.28 (d, 1H), 5.78 (d, 1H),
fol. 3.96 (m, 1H), 3.86 (m, 2H), 3.38 (m, 2H), 1.74 (m, 2H), 1.58
JN o (m, 2H);
MS (ESI*): m/z = 516.2 [M+H]".
N o 'H-NMR (300MHz, DMSO-dg) § 10.40 (s, 1H), 9.79 (s, 1H),
\'l“ 8.34 (d, 1H), 8.96 (d, 1H), 7.78 (s, 1H), 7.64 (m, 4H), 7.47 (m,
82 W [2H), 7.12 (d, 1H), 6.42 (dd, 1H), 6.28 (d, 1H), 5.77 (d, 1H),
2 )N 3.69 (m, 1H), 2.75 (m, 2H), 2.16 (s, 3H), 1.92 (m, 2H), 1.73 (m,
Ao £ 2H), 1.55 (m, 2H);

MS (ESI"): m/z = 529.2 [M+H]".

i 'H-NMR (300MHz, DMSO-dg) § 10.38 (s, 1H), 9.76 (s, 1H),
Y8 8.34 (d, 1H), 7.92 (d, 1H), 7.77 (s, 1H), 7.60 (m, SH), 7.41 (m,

%3 ] W |21, 641 (dd, 1H), 6.25 (d, 1H), 5.76 (d, 1H), 3.68 (m, 1H),
o i 2.77 (m, 2H), 2.64 (m, 1H), 2.14 (m, 2H), 1.75 (m, 2H), 1.48
Wﬁ:‘o'\% (m, 2H), 0.94 (d, 6H);
s MS (ESI): m/z = 557.2 [M+H]".
o 'H-NMR (300MHz, DMSO-d¢) & 10.34(s, 1H), 9.74(s, 1H),
‘"k@ 8.31(d, 1H), 7.60(s, 1H), 7.58(m, 3H), 7.48(m, 1H), 7.41(m,
84 o 1H), 7.18(m, 2H), 7.08(m, 1H), 6.47(m, 1H), 6.27(dd, 1H),
,@L % 5.75(dd, 1H), 2.92(s, 6H);
MS (ESI"): m/z = 460.1 [M+H]".
o 'H-NMR (300MHz, DMSO-d¢) & 10.42 (brs, 1H), 9.78 (brs,
N *C'f’\@ 1H), 8.36-8.34 (m, 1H), 7.78 (s, 1H), 7.62-7.40 (m, 5H), 7.26(d,
85 o 2H), 7.12-7.09 (m, 1H), 6.48-6.43 (m, 1H), 6.28-6.22 (m, 1H),

2.17 (m, 3H), 1.93-1.73 (m, 2H);

o @1 N 5.79-5.75 (m, 1H), 3.52-3.48 (m, 2H), 3.17-2.90 (m, 3H), 2.30-
[»]
MS (EST"): m/z = 515.2 [M+H]".
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MS (ESr): miz = 573.0 [MrH]. 126 tvr-, F zi:ji. NrIN 1310 AVl).
8 111-NWVR (300MHz, DMBO-d6) 10.33 (s, 1H), 9.49 (s, 111), 8.30 (d, 111),
7.71 (s, wOp11/16289 (d, 1H), 7.46 (m 211), 7.20 (d, 1HpCT/KIO®11(0d4482H),
6.40 (dd, 1H), 6.26 (d, 111), 5.77 (d, 111), 3.68 (m 4H), 3.19 (d, 211),
2.7 (m IH, 2.67 (m 4H, 2.20 (m 2H), 1.81 (m 2H), 1.47 (m 2H); M
(ESI+): mz = 575.1 [M+H . 127 . 411] 111-NWVR (300MHz, CDCl3) 8 7.98 (s,
1H), 7.91 (d, 1H), 7.45 (m 211)] 7.32T4bie 12&), 7.04 (m 3H), 6.43 (m
g; 1)E|_ 257(8 (m4H)1H) NBB(Eg §m rr12H) 20182( F]M+|%|]11)1V\(2)-40 (s, 3H), 2.17 (m
) . m ; r z
2011/ 162515PCT, KRZOEU 00 482 <Tabl e | s> Exanpl e Sty qaitur Anal ysis data 128
41'HNNR(30)'§?A‘—&‘“, C13PICHIEe (§  111), 7.79 (& af69(s 1H), 7.46
(m 3H), 7.30[(d, TH, 719(s H) 93%22 é‘%gg@
AT w i o, SRRk L e
. m | 1. m ¢ bt )1 1), 36-6?20
129 .0-N AtO 1 1BONMVR (360@2 3;6@3 3@(,364;()§zsd.tﬂ);o 8. B, ﬁsozmm, &),27
(d, 111), 7.71 (s, 1H @gi? 1)8017604(91 m 311), 7.10 (m 2H), 6.58 (m
111), 6.50 (dd, 111)] . 40 (d, [ M5 ()t = azq)1[M4H58 (d, 1H, 3.10 (m
1H), 2.72 (m P2H—2717s; JI‘I) 4.uu tn 80 (m 2H), 1. 44 (m
211):; MS (ESI4): mz|= 5109. %@MRA”OP/?}?& QMSPT@P? fﬁ58 rP 14, 984?4brs IH),
kAL AN s 1H{NVR (300MHg Od6) g 725(‘15
6. 4 (dd, 11}, 65 Soibg@’ 4 0%2% A m%% &05-% 2
(m 28, 2.15](m 2H), 1.83 (med211ys, 1§§m |y 1eaasp: 96 (d, 6H);
Q 'H.NMR (300MHz, DMSO-dg) & 10.36-(s, 1H), 9.76(s, 1H),
o(]"“‘@ 8.35(d, 1H), 7.76(d, 1H), 7.58(m, 3H), 7.45(m, 1H), 7.39(m, 1H),
88 NH 17 15(m, 2H), 7.08(m, 1H), 6.47(m, 1H), 6.22(dd, 1H), 5.75(dd, 1H),
<2 0 NN [3.58(m, 4H), 3.46(m, 4H);
N 77O 50 [MSESI): mz=502.2 [M+H]'.
o 'H-NMR (300MHz, DMSO-dg) § 10.34(s, 1H), 9.75(s, 1H), 8.35(d,
,{“j‘ﬁ:) 1H), 7.88(d, 1H), 7.76(d, 1H), 7.57(m, 4H), 7.46(m, 1H), 7.42(m,
89 s 1:“ 1H), 7.10(m, 1H), 6.48(m, 1H), 6.28(dd, 1H), 5.78(dd, 1H), 3.45(m,
g @olﬁ 4H), 2.28(m. 4H), 2.10(s, 3H);
N MS (EST"): m/z = 515.2 [M+HT'.
g 'H.NMR (300MHz, CDCl;) § 8.90 (s, 1H), 7.76 (d, 1H), 7.74 (s,
e, 1H), 7.51 (s, 1H), 7.40 (s, 1H), 7.29-7.22 (m, 2H), 7.14 (d, 2H),
90 o N&‘: 6.85 (d, 1H), 6.29 (d, 1H), 6.24 (s, 1H), 5.60 (d, 1H), 3.66-2.31 (m,
a @%M 4H), 2.35 (t, 2H), 2.33-2.31 (m, 4H), 1.00 (t, 3H);
§ MS (EST): m/z = 528.63 [M+H]".
o 'H-NMR (300MHz, CDCl;) § 8.27(d, 1H), 7.79-7.77 (d, 1H), 7.57
N (m, 1H), 7.34-7.09 (m, SH), 6.99 (m, 1H), 6.37.-6.31 (m, 1H), 6.20-
01 (JJ‘J.@YH 6.15 (m, 1H), 5.68-5.67 (m, 1H), 5.77-5.74 (m, 1H), 4.16-4.07 (m,
Mg oy 4H) 2.86-2.82 (m, 2H), 2.47 (m, 4H), 2.19 (m, 3H), 1.95 (m, 4H),
My o’% 1.88-1.39 (m, SH);
MS (EST): m/z = 598.2 [M+H]".
oM 'H-NMR (300MHz, CDCL;) § 9.02 (s, 1H), 7.85 (d, 2H), 7.83 (d,
L"{( ﬂr- W [3HD, 746 (d, 1H), 7.26 (t, 2H), 6.96 (d, IH), 6.39 (d, 1H), 5.68 (dd,
92 . HLH 1H), 3.70 (bs, 1H), 3.61 (d, 1H), 2.87 (s, 2H), 2.79 (bs, 4H), 1.89
! .
Y @o A |(bs, 4H); )
S MS (ESI"): m/z = 529.4 [M+H]".
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MS (ESI+): mz = 547.2 [M+rH]. 131 .. %.b,..)Q tpott6 1H NVR ( 300MHz,
CDC13) 8 7.84 (d, 1H), 7.63 (s, 111), 7.46 (dd, 111), 7.37 (m 2H), 7.24
(t, 1H), woQaimps1iH), 6.83 (m 2H), 6.43 (m 1H), 6.24pCmMKRRbj1/00548Z2 (dd,
1H), 4.11 (t, 21-1), 3.73 (t. , 2H) , 3,43 (s, 3H , M5 (ESI+): mz = 481.0
[ MtHr. 132 F 1 TH JCti OV 1H NWVR (300MHz, DVSO-d6) 8 10.36 (s, 1H), 9.51 (s,
111), 8..31 (d, 1H), 7.75 (s, 111), 7.54 (m 2H), 7.45 (m 1H), 7.28 (m
1H), 7.15 (m 111), 6.90 (m 111), 6.4PaKeVinbH). 6.21 (m 1H), 5.70 (m
1H), 4.00 (t, 2H), 2.59 (t, 2H), 2.20 (s, 6H); M5 (ESI+): mz = 494.2

[ MiH] . 133 0 n- N ---0-41-5 1H—NNR (300MHz, DMBO-d6) 8 10.37 (s, 1H), 9.50

(s, 1H), 8..3 ) 774(m 1M1y, 7.56 (m 2H), 744(dd TH), 7,37
(d, 1H), 7.35 I%’eﬁm lﬁr Structuge , 6. 95 (m 1ﬂl}aly~°es %‘a(dd 1H), 6.25
(dd. 1H), 5.6% (dd, 11 |) Z 02 (rr g) 69 ,
0.97 (m 6H); |MS (ES|+ 522 ‘%% “f—fi?‘ﬁ 49’) ﬁ?gs
1H NVR (300MHz, DVBG dé)‘ 8° 6 @8’( é 35&1
7.74 (m 1H),|7.%¥ (m 2301 1ra51,57i-id11)bﬂ)742’3)§t 72H72 (SH), A6l)
7.08 (m 1H),|6.94 (M , d, ,
4,02 (t, 211)) 2.64 t, 2549 m(Eészzssﬂz(mHmH) 2 14 (s, 3H); IVB
(ESI+): mz =549-2 MLI-.'J' ‘v"{) 2041-162515PCH - KR2611-604482 <Tabte I £
Exanpl e Structure Analysis-data 13by NMR (300MHz, DMSO-dg) 5 10.36 (s, 1H), 9.58 (s, 1H),

o A 8.32 (d, 1H), 7.73 (s, 1H), 7.60 (m, 3H), 7.45 (t, 1H), 7.40 (d,

94 o @ AN 1H), 6.43 (dd, 1H), 6.22 (d, 1H), 5.78 (d, 1H), 3.85 (dd, 2H),
%)LH Om\ﬁ 2.27 (s, 3H);
5 MS (ESIY): m/z = 465.1 [M+H]".

0 'H-NMR (300MHz, DMSO-d) & 10.38 (s, 1H), 9.62 (s, 1H),
0 ’ONH 8.32 (d, 1H), 7.73 (t, 1H), 7.62 (m, 3H), 7.47 (t, 1H), 7.40 (d,
95 0 @ nin |1HD, 7.16 (d, 2H), 7.10 (m, 1H), 6.40 (m, 1H), 6.25 (m, 1H),

VH o™ 5.77 (m, +1H), 4.33 (s, 2H), 2.84+(s, 3H);
S MS (EST"): m/z = 481.1 [M+H]".
g 'H-NMR (300MHz, CDCl;) & 10.36 (s, 1H), 9.45 (s, 1H), 8.30
TG, (d, 1H), 7.74 (s, 1H), 7.48 (m, 4H), 7.36 (d, 1H), 7.07 (m, 3H),
9 o 1: 6.40 (dd, 1H), 6.25 (d, 1H), 5.77 (d, 1H), 3.30 (m, 2H), 2.95
VLH@OL} (m, 2H), 2.54 (s, 3H); )
& MS (EST"): m/z = 479.1 [M+H]".
og0 'H-NMR (300MHz, DMSO-d¢) § 10.39 (s, 1H), 9.48 (s, 1H),
: “\@L " 8.29 (d, 1H), 7.73 (s, 1H), 7.48 (m, 4H), 7.35 (d, 1H), 7.05 (m,
97 o TN 3H), 6.42 (m, 1H), 6.25 (m, 1H), 5.76 (m, 1H), 3.31 (m, 2H),
Sy 2 Oﬁ'f} 2.94 (s, 3H), 2.87 (m, 2H);
' : MS (ESI"): m/z = 495.1 [M+H]".
'H-NMR (300MHz, DMSO-d¢) : & 10.36 (brs, 1H), 9.40 (brs,
Qn 1H), 8.31-8.30 (d, 1H), 7.72-7.71 (m, 1H), 7.64-7.61 (m, 1H),
‘ﬁg 7.48-7.43 (m, 3H), 7.36-7.34 (d, 1H), 7.09-7.06 (m, 1H), 6.96-
98 o Ni: 6.93 (m, 2H), 6.43-6.39 (m, 1H), 6.29-6.21 (m, 1H), 5.79-5.75
%‘uuﬂo% (m, 1H), 2.61 (m, 2H), 2.41 (m, 6H), 1.51 (m, 4H), 1.40 (m,
g 2H);
MS (ESI"): m/z = 500.2 [M+H]".
’“Nk' 'H-NMR (300MHz, CDCl; ) & ; 7.84 (m, 1H), 7.69 (m, 1H),
"‘Q 7.52 (m, 1H), 7.42-7.33 (m, 3H), 7.06-7.00 (m, 4H), 6.47 (dd,
99 M 1H), 6.33 (dd, 1H), 5.75 (dd, 1H), 2.79-2.45 (m, 14H), 1.12 (t,

0 4 ’
NGNS G
ﬁ $ MS (EST"): m/z = 529.4 [M+H]".
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N6) J, Ii 111- NVR (300MHz, CDC13) 8 7.86 (d, 1H), 7.78 (s, 1H), 7.51
(d, 1H), 7.41 (m 2H), 7.24 (m 1H), 7.02 (m 1H), 6.90 (d, 1H), 6.81 (t,
114), 6. Mo@muibbis 6.27 (m 1H), 5.77 (d, 1H), 4.11 (t pcRiR208000%486t, 4H),
2.80 (t, 2H), 2.59 (t, 4H: MS (ESI+): mz = 536.3 [ MH . 136 | yrj.. .
d Oonr ,,,....Ark."2.0.-V 11-1- NVR (300MHz, DVSO-d6) : 8 10.36 (brs, 1H),
9.54 (brs, , 8.30-8.29 (d, 1H), 7.73 (s, 1H), 7.58-7.55 (m 2H), 7.46-
7.41 (t, 1H), 7.37-7.35 (d, 1H), 7.22<Ta@e lom 1H), 7.08-7.05 (m 1H),
6.97-6.91 (m 1H), 6.46-6.38 (m 1H), 6.26-6.21 (m 1H), 5.77-5.74 (m 1H),
4.14 (m 1H), 2.66 (m 2H), 2.22 (m 5H), 1.84 (m 2H), 1.62-1.59 (m 2H);
MS (ESI+): mz = 52072 [MH . 137 HF r., .., rg, 1. dl-.) FAANH o n|N411
H 1H NVR (3oor#&a,mmsc>d%‘f“8t“m 32(s, 1H), 9.55( ajll datg 30(g, 1H),
7.73(m 1H), 7.54(m 1% 7 43(m LA, IA), 7.23(m 2H) 7 06(m H)
6.43(m 1H), 6.21(dd .. 5. 75(dd a(m
oH), 2.11(s. 3H), 1.B84(t: NZH) (ﬁ?ﬂ“ﬁ&%ﬁm‘%ﬁé%ﬁ# =
537.2 [M+H]. 138001 ----- b L, 6Qu( ?;57 ,29 8
7.85 (d, 111),| 768 (dd, ?‘ 7 (2r7u Gord oRD), L4 (s, 317;) éo (dd, 111)
7.06 (d, 1H), |6.88 (5, 2H)" S A (. 29 (dd, lH) 5.78 (d, 1H), 3.28
(m 2H), 2.80
(ESI): mz = 575 ['VH'H] ‘ﬁNM]@HOéMthfﬂM@(ﬁ 8\{533% ﬁgMﬁ) O'VHZ’
DVSO-d6) 8 10,6 (brs 1H) - sig 31k, 1119759 s B1), 143, H1)3B34 12 (thy| 74
(s, 1H), 7.65|(d011H : 114M), 667Q8, {1, 6.1Hm, 160, F575((d, 183.H.98 @, 4D A9)| (dd,
1H), 6.23 (d, |1H), 3098« 6D); 2H), 3.78 (m 2H), 3.48 (d, 2H),
3.25 (d, 2H), [2.63 (m 2 2 88 (NS @BY) me=8222 N-HIH) : MB (ESI+): mz|=
591 [MrHr. 14Q 1015
' C’I 7 'H-NMR (300MHz, CDCL) & 8.40 (m, 1H), 7.94 (s, 1H), 7.86
\A@wlu (m, 1H), 7.44 (m, 2H), 7.33 (m, 3H), 7.17 (m, 2H), 7.04 (m,
102 0 A 2H), 6.42 (m, 3H), 6.34 (m, 1H), 5.71 (m, 1H), 3.24 (d, 2H),
\\\}N@",}% 2.47 (m, 4H), 1.75 (m, 4H), 1.54 (m, 2H);
MS (ESI): m/z = 512.2 [M+H]".
'H-NMR (300MHz, DMSO-dg) § 10.35 (s, 1H), 9.43 (s, 1H),
D“«p@ 8.30 (d, 1H), 7.89 (d, 1H), 7.71 (s, 1H), 7.45 (m, 3H), 7.36 (d,
103 O Nyu I1H), 7.05 (m, 3H), 6.44 (dd, 1H), 625 (d, 1H), 5.76 (d, 1H),
0 N+ 3.43 (m, 1H), 2.70 (m, 2H), 2.14 (s, 3H), 1.94 (m, 2H), 1.66 (m,
N o’\s% 2H), 1.40 (m, 2H);
MS (ESI"): m/z = 543.3 [M+H]".
’ 'H-NMR (300MHz, DMSO-dg) & 10.36 (s, 1H), 9.22 (s, 1H),
Q\Q 8.26 (d, 2H), 7.70 (s, 1H), 7.64 (m, 1H), 7.47 (d, 1H), 7.41 (m,
104 nu |1H), 7.31 (d, 1H), 7.05 (d, 2H), 6.71 (m, 1H), 6.44 (m, 1H),
2 Q) win 1626 (m, 2H), 5.78 (m, 1H), 2.96 (m, 2H), 1.59 (m, 2H), 1.50
=y o’\g} (m, 1H);
H MS (ESI*): m/z = 471.2 [M+H]".
TH-NMR (300MHz, DMSO-d¢) & 10.27 (brs, 1H), 9.35 (brs,
N 1H), 8.18 d, 1H), 7.61.(s, 1H), 7.55 (d, 1H), 7.42-7.38 (m, 3H),
My 7.26-7.24 (d, 1H), 6.99(d, 1H), 6.96-6.92 (m, 2H), 6.34-6.29
105 [ i(m, 1H), 6.18-6.13 (m, 1H), 5.68-5.67 (m, 1H), 3.45-3.44 (m,
2 @0”- 2H), 3.13-3.09 (m, 1H), 2.84-2.80 (m, 1H), 2.72 (s, 3H), 1.90
(s, 3H);
MS (ESIY): m/z = 515.2 [M+H]".
[0@ 'H-NMR (300MHz, DMSO-dg) & 9.47 (s, NH), 8.35 (m, 2H),
0™\ 8.23 (dd, 1H), 7.82-7.75 (m, 2H), 7.38 (d, 1H), 7.09 (m, 1H),
106 g @ N* 6.92 (m, 1H), 6.58 (m, 1H), 4.12 (s, 4H),
R e MS (EST): m/z = 447.4 [M+H]".
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r (1'1I NN 1H NVR (300MHz, CDC13) 8 7.85 (m 2H), 7.42 (m 2H), 7.37 (m
2H), 7.33 (m 2H), 7.03 (m 4H), 6.41 (m 1H), 6.33 (m 1H), 5.73 (m 1H),
3.73 (m Wbp11Be@8s(m 2H), 2.23 (m 2H), 1.82 (m 4H); pB/KESI Hjoudsal z =
519.1 [M+H. 141 1:101 -20 .0114H o es) N 4N -"4*-""o " kri) |i 1H NWR
(300MHz, CD30D) 8 8.04 (d, 1H), 7.68 (d, 1H), 7.57 (m 1H), 7.49 (d, 1H),
7.42 (t, 3H), 7.24-7.16 (m 2H), 7.03- 7.01 (m 1H), 6.59 (d, 1H),
6.42-6.38 (m 2H), 5.79-5.75 (m 1H),<Bai@2-13>30 (m 1H), 2.86-2.82 (m 2H),
2.31-2.22 (m 5H), 2.09-1.99 (m 2H), 1.56-1.45 (m 2H); M (ESI+): mz =
535.16 [M+H]. WD 2011/ 162515PCT/ KR2011/ 004482 <Table 1 u> Exanpl e
Structure Analysis data 142 -0.140Dzi o rni?Nl I141) TH NVR (300VHz, |
DVBO- D) 8 10,Bsamplel 1) Stractage (1 211) 7 61 (s‘*naiwsd?ta% (m 1H) 7/26
(m 4H), 6.87 (m TIH), 6.39 (dd, 1f Z p ?8
1H), 2.73 (m |2H), 2|15 (s ) 1 630 4
= MB (ESr): m z563.2 [ MH 1 517Z(m ‘g
CDC13) 8 8.04|(rk071111) &jﬁ % 1 ﬁﬁ 302 .
1H), 7.15 (m |1H), 7
izz, 05675 (dv 1H), 312 (s""M = ﬁEss)hm,gHmO 1\@44(}5&) n12 494 [M+Hr.
, T P—— 1 1 NN
- o ‘\ 'H-NMR (300MHz, DMSO-d) § 10.50 (brs, 1H), 9.60 (brs,
j% 1H), 8.32-8.30 (m, 1H), 7.78-7.77 (m, 1H), 7.62-7.59 (m, 1H),
108 pu [7:48:7.39 (m, 3H), 7.36-7.34 (m, 1H), 7.07-7.01 (m, 2H), 6.46-
¢ LN [641 G, 1K), 625620 (m, 1H), 576-572 (m, 1H), 3.12 s,
Ay om\g} 3H), 2.36 (m, 2H), 2.04-2.02 (m, 2H), 1.93-1.89 (m, 2H);
MS (EST): m/z = 486.1 [M+H]".
o 'H-NMR (300MHz, DMSO-dg) & 9.47 (s, 1H), 8.28 (d, 1H),
N 7.80 (d, 1H), 7.73 (s, 1H), 7.57 (d, 1H), 7.45 (m, 2H), 7.33 (d,
109 \;@-NH 1H), 7.20 (m, 1H), 7.07 (m, 1H), 6.41 (m, 1H), 6.23 (m, 1H),
‘Ne) N [5.75 (m, 1H), 4.07 (t, 2H), 3.12 (s, 2H), 2.91 (m, 2H), 2.23 (s,
Ay St 6H);
s MS (EST"): m/z = 515.1 [M+H]".
@ 'H-NMR (300MHz, DMSO-dg) & 10.35(s, 1H), 9.68(s, 1H),
W [8.76(s, 1H), 8.50(d, 1H), 8.06(d, 2H), 7.75(s, 1H), 7.56(m, 1H),
110 o N 7.38(m, 2H), 7.05(m, 2H), 6.42(m, 1H), 6.23(dd, 1H),
S O*o"\% 5.70(dd, 1H);
5 MS (ESI): m/z = 390.10 [M+H]".
" '"H-NMR (300MHz, DMSO-dg) 5 10.40 (s, 1H), 9.43 (bm, 1H),
W 829 (d, 1H), 7.78 (m, 2H), 7.64 (d, 1H), 7.48 (t, 1H), 7.33 (4,
111 o uiu 1H), 7.21 (m, 3H), 7.10 (m, 1H), 6.42 (m, 1H), 6.28 (d, 1H),
sy QOJ\,} 6.20 (m, 1H), 5.76 (m, 1H);
H 8 MS (EST): m/z = 441.7 [M+H]".
PN '"H-NMR (300MHz, CDCl;) 5 8.44 (bs, 1H), 7.96 (d, 1H), 7.94
uuﬁé (d, 1H), 7.66 (s, 1H), 7.45 (d, 2H), 7.31 (m, 1H), 7.20 (d, 1H),
112 it |6.98 (d, 1H), 6.43 (s, 1H), 6.35 (s, 1H), 6.27-6.24 (m, 2H), 5.65
2 1 NN |(d, 1H), 3.72 (s, 3H), 3.10 (bs, 4H), 2.47 (bs, 4H), 2.45 (dd,
e £y [2H), 112t 3H);
MS (ESI"): m/z = 531.2 [M+H]".
N 'H-NMR (300MHz, DMSO-dg) 8 10.35 (s, 1H), 8.26 (d, 1H),
<X 7.71 (m, 2H), 7.64 (m, 2H), 7.44 (dd, 1H), 7.31 (d, 1H), 7.07
113 o N",f; (m, 1H), 6.59 (m, 1H), 6.40 (dd, 1H), 6.29 (m, 2H), 5.77 (dd,
WJ@U% 1H), 3.77 (s, 3H), 3.73 (m, 4H), 3.03 (m, 4H)
s MS (EST"): m/z = 504.08 [M+H]".
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il 11-1-NWR (300MHz, CDC13) 8 8.32 (d, 1H), 8.08 (s, 1H), 7.84 (s, 1H),
7.60 (s, 1H), 7.40 (m 1H), 7.30 (m 1H), 7.22 (d, 1H), 6.98 (m 2H), 6.45
(d, 1H), wo20ees151H), 5.79 (d, 11-1), 4.11 (m 2H), 3PEF/KRm112AM4823. 41

(m 2H), 3.21 (m 2H), 1.24 (t, 2H), 1.25 (s, 3H); Ms (ESr): mz = 627.7

[MeH . 145 N3tieu V- H OrniN, S 11-1-NVR (300MHz, DMBO-d6) 8 10.40 (s, 1H),
9.61 (s, 1H), 8.33 (d, 1H), 7.90 (d, 1H), 7.78 (s, 1H), 7.57 (m 1H), 7.45
(m 4H), 7.07 (m 2H), 6.41 (dd, 1H),<§.85 @& 1H, 5.76 (d, 111), 3.64 (m
1H), 2.74 (m 2H), 2.15 (s, 6H), 1.94 (m 2H), 1.73 (m 2H), 1.49 (m 2H);
MS (ESr): miz = 543.2 [M+H] 146 0 14 TI).1,0 44-0011146 111- NMR (300MHz,

DVSO- d6) 8 10| 33(s 24(s, 1LI), 8.28(d, 1H) 8. 26(m 1IH), 7.69(m
111), 7.59(m /H¥Ample 45(%5”1@1) 7.34(m 1H), AAnalysisdaty 7 08(m 1H)

6.63(m 1H), 6.33(m [[H 6. 28( dd, 1*‘914N1v‘m(éééﬁﬂz DMﬂde(,)fa 1038 [®Brs, 411 83118 4 m
1H), 2.48(m 4H), 1. 37(d‘N 11) 1@#3@4-77@1@% $)5163-28 (i, 7.4 NN
t ek Awyj 8|7.36M3hR (:B0DMZ06 (ELVEIG} 48 (s;LOH)36 B6.581H) ,

1H), 7.41(m 2H, 7. 1R, 3184)(s, 36{)634(8n0m 2}11), 2.54 (s, 3H), 1.91-1.71 (m,
6.42(m 3H), 6. 24(dd, 1 H) [68i33(m 2H) 2.37(m 10H), 2.13(s,
6H; M5 (ESr)i mz =/515.2 [MtH] BERY ): ﬁ/zcéiﬁzthl@ﬁw 11- 1- NVR (300MHz,
DVBO-d6) 8 10{33(s, [H), 9. 30(s, 1+91N1\@1m0wz1w$0&)25(0m4 (b)) 1H)78.768.28
1H), 7.68(m 1H), 7.58(my 7. 4 mH)l 277;6(@13l 7.0/, 1HR 704 () 1H1H)35
6.60(m 1H), b 41‘°i%m 111) Hy 6rﬁ5( -y H), 45’6(m

7( FPKS( 35 332

2H), 2.50(m 4 12 m 92% Wm
571.30 [ MrH] t o 2011/*1%2@)5?9@/ K 882&%’23 ot ur e
Anal ysi s data| 149 MS (ESI*) m/z=516.1 [M+H]".

" 'H-NMR (300MHz, DMSO-ds) § 10.30 (s, 1H), 9.27 (s, 1H),
0«.&@ 8.28 (d, 1H), 7.70 (m, 1H), 7.68 (m, 1H), 7.45 (dd, 1H), 7.35
W |(m, 2H), 7.18 (m, 1H), 7.07 (m, 1H), 6.74 (m, 1H), 6.44 (dd,
2 LAY 1H), 6.27 (dd, 1H), 5.78 (dd, 1H), 3.97 (t, 2H), 3.60 (s, 3H),
o 3.56 (m, 4H), 2.63 (t, 2H), 2.46 (m, 4H);
MS (ESI'): m/z = 548.1 [M+H]".

9.22(s, 1H), 8. 33adm i) 1H)76.48¢.40 (il 1), 629-684 (i, 1Hh])5,.805. BN
3 31(m%(dd 05

116

QoS 'H-NMR (300MHz, CDCL;) & 7.93 (m, 1H), 7.87 (d, 2H), 7.84
H“@A (s, 1H), 7.49 (m, 2H), 7.41 (s, 1H), 7.29 (d, 1H), 7.14 (d, 1H),
7.02 (d, 1H), 6.37 (m, 2H), 5.70 (m, 1H), 3.89 (s, 3H), 3.63 (t,

117 ‘ ,“ ,
JINQO% 2H), 2.85 (t, 2H), 2.75 (m, 4H), 1.90 (m, 4H);
MS (ESI"): m/z = 558.9 [M+H]".

““~ o o 'H-NMR (300MHz, DMSO-dg) § 10.37 (s, 1H), 9.79 (s, 1H),
N 8.35 (d, 1H), 7.78 (m, 2H), 7.58 (m, 3H), 7.32 (m, 2H), 7.30 (d,
118 H 1H), 7.10 (d, 1H), 6.44 (dd, 1H), 6.25 (d, 1H), 5.78 (d, 1H),
o N 3.73 (s, 3H), 2.62 (m, 2H), 2.16 (s, 3H), 2.03 (m, 2H), 1.78 (m,
sy e 2H), 1.50 (m, 2H);
MS (ESI"): m/z = 559.2 [M+H]".

Ay, 'H-NMR (300MHz, CDCL) & 7.86 (d, 1H), 7.76 (s, 1H), 7.43
L.,Nél (m, 3H), 7.28 (m, 1H), 6.99 (t, 2H), 6.76 (t, 1H), 6.40 (m, 2H),
gt (573 (m, TH), 371 m, 4H), 3.17 (5, 2H), 2.95 (m, 4H), 231 G,

e 6H);
Vﬂ@°% M (BSI'): m/z = 575.9 [M+H".

oo 'H-NMR (300MHz, DMSO-d¢) § 10.36 (brs, 1H), 9.56 (brs,
1H), 8.33-8.31 (4, 1H), 7.74 (m, 1H), 7.61-7.43 (m, 3H), 7.39-

7.38 (m, 1H), 7.27 (m, 1H), 7.10-7.07 (m, 1H), 6.87 (m, 1H),

6.43-6.39 (m, 1H), 6.28-6.22 (m, 1H), 5.79-5.75 (m, 1H), 3.24

(m, 4H), 2.98 (m, 4H), 2.93 (s, 3H);

MS (ESI'): m/z = 591.06 [M+Na]".

119
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0--, kil A''.-0-tini o ("A few 11-1- NVR (300M{z, DMBO d6) 8 10.33(s, 1H),
9.24(s, 1H), 8.28(d, 1H), 8.26(m 1H), 7.69(m 111), 7.59(m 111), 7.45(m
1H), 7.3agooliHe2s13. 32(m 1H), 7.08(m 1H), 6.63(m 1H) PCEIIR0m00lddp,
6.28(dd, 1H), 5.77(dd, 1H), 3.65(m 4H), 3.57(m 4H): MS (ESI+): mz =
474.2 [MrH . 150 ,A ...., LA Pl TjtmACLIN 10 115 111-NVR (300MHz,

DVMSO- d6) 8 10.35(s, 1H), 9.18(s, 1H), 8.28(m 1H), 8.25(m 1H), 7.73(m
1H), 7.59(m 1H), 7.45(m 1H), 7.40(nxTaBlk)Lr>7.-30(m 1H), 7.03(m 1H),
6.64(m 1H), 6.43(m 1H), 6.28(dd, 1H), 5.76(dd, 1H), 3.32(m 2H), 2.63(m

2H), 2.23(m 1H) 2 15(s, 6H) 1.74(m 2H), 1.29(m 2H); M5 (ESI+): mlz =
516.2 [ MeHr. | R A 10 rT N5 111-NVR (300NHz, DVEO d6) 8
10.36(s, 1H), azmelg 1 tf“‘e'“!;q.(d 1H), 8.25(m Amalysivdaa m 1H), 7. 79(m
1H), 7.55(m 1IH), 7.40(m 1IH), 7.3B8(m 1IH), 7.05(m IH), 6.63(m IH),

6.33(m 1H), 6. 28(dd 18%..5 77(dd‘H-NN)R (300MH¢, OMSBH,) 530.356(brs, 18))9,552688( M
2H), 2.51(m 2H), 2.f2(m’ l‘H) 1. 88HMNB.324880 (A 1BY (7139 (s4HY), 7.60-24% (m, 3BH)7;394/5
(ESI+): mz = 54212 [ MtH] . TS5, - 787 &4, 1H), 0128725 (m,111),-7.04- 7-06(§m 1H)Q6.896.82 t y%

11- 1- NVR (300MHz, DMBO-d8): B, A 33((%s 1) 67-648 (g 41), ¢186.225( \STRIS (m,
8. 25(m 1I(-|) 7. 73(m 1H) " 7. 89t m § 32@277(%61{)1?-64('"7 '@1’(%1 11§ 3807 31(
il‘%é(7 Og-l(_l)m :3|—|)43(U ’il(_l)“l“ ‘%E‘%,S(G 4J\||; J.J.J.} 6- Onl ed 1H), ngul dd 1H)
.08(m 2H), | m 0~ m , n
aH), 1.36(m 4H); M5 (153&5« m 2 :755%%61#\%‘&13&)553ddlné%sj(ﬂ)183oézf%ﬁt- a

"k-Ari-k)."0 1-.149 S 1H NMVR 3,UO|VHZH) 33 6.26 (), 6 $ham1H)

8.31(d, 1H), 8.26(m @ igh (m, AHYO(m 1H), 7.58(m 111), 7.42(m
1H), 7.32(m 1H)), 7.05(m 4}6 BB(SESIDHyz @9BBI([M+HIH) 6.28(dd, 111)
5.76(dd, 1H), |3.67(m 4H) 328(m AH) - MB (ESI+): 2—5162[M+HI 54 N
3 1H NVR (300MHz, DMSO-d6) 8 10. 34 9, 08(s 8, 35(d

8.23(m 1H), 7.65(d 1H) 9 Y. 57(m ‘%}“}{“‘7 : m

1H), 6.42(m 2H) 28(m 2 6.0 %ﬁ éﬁ%
2. 16(m 2K, L.ﬂ?m Zmﬁﬁﬁ%m 1H)03 76&”2 5(d 3 SR $O0- 2

[ MtHr . MS (ESI"): m/z = 5202[M+H]

i 'H.NMR (300MHz, CDCL) & 7.86 (d, 1H), 7.79 (s, 1H), 7.67

GLQ (s, 1H), 7.42 (m, 2H), 6.97 (m, 1H), 6.90 (s, 1H), 6.77 (4, 1H),

124 6.46 (t, 1H), 6.40 (d, 1H), 6.29 (dd, 1H), 5.76 (d. 1H), 3.42 (d.
o NN 2H), 3.00 (m, 2H), 2.95 (m, 2H), 2.06 (m, 6H);

*""H@‘j*\g} MS (EST): m/z = 559.2 [M+H]",

G 'H-NMR (300MHz, CDCl;) § 7.87 (d, 1H), 7.78 (s, 1H), 7.48
e (d, 1H), 7.25 (d, 1H), 7.01 (d, 1H), 7.00 (d, 1H), 6.82 (t, 1H),
1:5 6.47 (m, 2H), 5.70 (m, 1H), 4.42 (t, 1H), 4.37 (m, 1H), 3.33 (m,
o IR |aH), 2.58 (m, 4H), 2.35 (m, 1H), 1.95 (m, 2H), 1.78 (m, 2H),
M“ﬂo% 1.63 (m, 4H), 1.46 (m, 2H);
MS (ESI"): m/z = 573.0 [M+H]".

125

% 'H-NMR (300MHz, DMSO-dg) 6 10.33 (s, 1H), 9.49 (s, 1H),
O 8.30 (d, 1H), 7.71 (s, 1H), 7.59 (d, 1H), 7.46 (m, 2H), 7.20 (d,
126 ﬁ y 1H), 7.05 (d, 1H), 6.40 (dd, 1H), 6.26 (d, 1H), 5.77 (d, 1H),
2 £ Wb 3.68 (m, 4H), 3.19 (d, 2H), 2.71 (m, 1H), 2.67 (m, 4H), 2.20
sAyisolady  |(m, 2H), 1.81 (m, 2H), 1.47 (m, 2H);
MS (ESI"): m/z = 575.1 [M+H]".

Ny F 'H-NMR (300MHz, CDCL,) & 7.98 (s, 1H), 7.91 (d, 1H), 7.45
(m, 2H), 7.32 (m, 2H), 7.04 (m, 3H), 6.43 (m, 2H), 5.78 (m,
127 ™ 1), 3.04 (m, 2H), 2.78 (m, 1H), 2.40 (s, 3H), 2.17 (m, 2H),

N
JH@G% 1.85 (m, 4H);

MS (ESI"): m/z = 504.2 [M+H]".
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155 0 .8 N,a, THO jzi In 14 1H NWR (300MHz, DVSO-d6) 8 10.39(s, 1H),

10. 05(s, 1H), 8.86(s, 1H), 8.37(d, 1H), 8.31(d, IH), 7.80(s, 1H),

7. 45-7. 63gonodiHs251%. 10(d, 1H), 6.39(m 1H), 6.22(dd, 1HpCTEKRS(1dm4482H); MS
(ESI+): mz = 452.1 [MtH. WD 2011/ 162515PCT/ KR2011/ 004482 156 'NH el |
trigl 1H NVR (300MHz, DVBO-d6) : 10.38 (brs, 1H), 9.33 (s, 1H), 8.31-8.29
(d, 1H), 7.88 (s, 1H), 7.71 (s, 1H), 7.65-7.61 (m 2H), 7.48-7.43 (t, 1H),
7.36-7.34 (d, 1H), 7.09-7.02 (m 2H), <Gaffr A1l (m 1H), 6.27-6.21 (m 1H),
5.78-5.75 (m 1H), 4.52- 4.41 (m 1H), 3.53-3.44 (m 2H), 3.03 (m 4H),

2.66-2.48 (m 6H); M5 (ESI+): nlz 518 [ MtH] . Exanpl e 157: Preparation
of N-(3-(2-(4-é4 et 1y14o -pl péfazin-1I-y1)-

phenyl ami no) - t¥h¥anBles, 2- Jrgeture; di 1e 4 yI oxy) - ph%h‘}lﬂlsdé?w ani de 5 10

The conpound (I00 ng] 0.21 m‘rmy [o])) N |:x Was Cll ssm ved i

di chl oronet hame (2 nl), a mchlo IE ﬁ% 91_?2 ;2 was
added thereto, followed b%rrln ({ 30)9’
reaction was ¢conf?8et 3, the r&at i o*{mmuzf)t ) 177 o

di chl or onet hane and H?% tas), Ny H ueous so ut| on € orgahic

| ayer was drié¢d with anhy rous®sod Mlgr@E:sp %E%Oiﬁ@ﬁ\/[-t}hen filter ed and

distill ed under—a—+educedpressurer—andthe residue—was—separated-by—col um

(volune ratio)) to obtai titl ﬂ?dé;;}iﬂhﬁdl sy 18] Hel (@5 Hay 4040, 34).. 7. R(hi+ NVR
(300MHz, DMVSOj d6ipgb 10 3 8( ’”Nl-ﬁ 30 @d 181)(@40 WD, 77874, [19),

1H), 7.60 (d, |1H) . 7 " @I“ 24 297 (532 Q0m. 21 |
6.43 (m 1H), |6.28 (m % 298(3 311), |2.95
(m 211), 2.50 (m 2H); I\/S(ESI+) 25 Exanpl e 158:
Preparation of N (3-(2-(4-(pperazignNiiy mmﬁﬂﬁmﬂ &9)1034 (s, 1H), 9.25 (s, 1H),
t hi eno[ 3, 2-ei pyri m d| ne- y) - pmycl)lﬂ;acﬁsytsam)dﬁso?( 1HY9.36 (m, 3H), 7.10 (m,
2011/ 162515PCT/ KB%Ol 1/ #WNH [2H), 6.55 (m, 1H), 6.40 (dd, 1H), 6.25 (d, 1H), 5.77 (d, 1H),
Q21N 4.52 (d, 1H), 3.10 (m, 1H), 2.66 (m, 2H), 2.15 (m, 2H), 1.83
Ay 0‘\8% (m, 2H), 1.35 (m, 2H), 0.96 (d, 6H);
MS (ESI"): m/z = 547.2 [M+H]".

chr omat ogr aphy (chl or of or Ils’céturat HH-NMR (308vHD MIMSO-dirdtiname) 11, 427 (s,'LlH),

\I"

(dd, 1H), 7.37 (m, 2H), 7.24 (t, 1H), 7.02 (m, 1H), 6.83 (m,
2H), 6.43 (m, 1H), 6.24 (m, 1H), 5.72 (dd, 1H), 4.11 (t, 2H),

JNQO% 3.73 (t, 2H), 3,43 (s, 3H);

MS (EST*): m/z = 481.0 [M+H]".

~o-ﬂ~& 'H-NMR (300MHz, CDCI3) & 7.84 (d, 1H), 7.63 (s, 1H), 7.46
131 "

i 'H-NMR (300MHz, DMSO-d¢) § 10.36 (s, 1H), 9.51 (s, 1H),
! y [3-31(d 1H), 7.75 (s, 1H), 7.54 (m, 2H), 745 (m, 1H), 7.28 (m,
132 N 1H), 7.15 (m, 1H), 6.90 (m, 1H), 6.40 (m, 1H), 6.21 (m, 1H),

't @0% 5.70 (m, 1H), 4.00 (¢, 2H), 2.59 (t, 2H), 2.20 (s, 6H);
N MS (EST): m/z = 494.2 [M+H]",

. 'H-NMR (300MHz, DMSO-d) & 10.37 (s, 1H), 9.50 (s, 1H),
/«J.«A@ 8..30 (d, 1H), 7.74 (m, 1H), 7.56 (m, 2H), 7.44 (dd, 1H), 7.37
133 Tu (d, 1H), 7.35 (d, 1H), 7.15 (m, 1H), 6.95 (m, 1H), 6.43 (dd,

@ N 1H), 6.25 (dd, 1H), 5.65 (dd, 1H), 4.02 (m, 2H), 2.80 (m, 2H),
Ay ‘*g}, 2.56 (m, 4H), 0.97 (m, 6H);
MS (EST"): m/z = 522.1 [M+H]".

c 'H-NMR (300MHz, DMSO-dg) § 10.36 (s, 1H), 9.51 (s, 1H),
D 8.31 (m, 1H), 7.74 (m, 1H), 7.57 (m, 2H), 7.45 (dd, 1H), 7.38
134 NJ (d, 1H), 7.22 (m, 1H), 7.08 (m, 1H), 6.94 (m, 1H), 6.43 (dd,
o @ 1H), 6.24 (dd, 1H), 5.76 (dd, 1H), 4.02 (t, 2H), 2.64 (t, 2H),
% 2.49 (m, 4H), 2.30 (m, 4H), 2.14 (s, 3H);
MS (ESI"): m/z = 549.2 [M+H]".
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ONN Step 1) Preparation of

4-(4-(4-(3-acryl oyl am no- phenoxv) -t hi enof[ 3, 2-
di pyri m dvoeo/nsbasi no) - phenyl) - pi perazi n-

ester 10
using tert-butyl
nmet hyl pi per azi n-
610 ng, 2091 %.

1- car boxyl i c paTiKR20EWd04430t VI

The procedure of Step 4 of Exanple 1 was repeated except for
4- (4- am nophenyl ) pi perazi n- 1- car boxyl ate i nstead of 4-(4-
1 -yl)benzeneam ne to obtain the title conpound (yield:

1H NI VER3 , CDC13) 6 7.82-7.80 (m 1H),
7.43-7.34 (m 3H), 7.%{#03

7.59-7.52 (m 3H), (m 1H), 6.92 (s, 1H,
6.80-6.77 (m 2H) 6 47- 6 41 (m 1H), 6.27-6.24 (m 1H) 5.79-5.75 (m
1H), 3.57 (m [4H), 02-2.99 (m 4H), 1 48 (s, 9~ Step—2)
Prepar ati on ofENU{lBlﬂ 2- (ﬁtl‘(lﬁ‘i“ﬁéraz n-1-y1)- pheny&&ﬂvm)ﬂata
t hi eno[ 3, 2-d] pyrim dfne-4- yloxy) phenyl)-acrytamde The—conpoung
(600 nmg, 1.05|mmmol) obt ai ngd in St ep-NMrvB8oMIIS SDICKEsl 7186 (ighb 08 eMephase (10
m.), and trif|uoroac=ti§)‘a 1. 62d,mH), 721.(f) 2A)0R) (mam), 302 ag day 6O 8hH9,
foll owed by stirk3Sng] at 5 eréat i EH)X 644 (n, E))6.27 Ah,t18D, st/hed, nHpatli qp was
conpl ete, the(reaction mﬂ S| 240, S17P [t] 444, 2.88de?H)a2. F9eddided pressure fo
remove sol vent, alkalify [pH 8% wi tMS&8b): mI‘Zieﬂf@@[Miq*éﬂeous sol ution, and
extracted with—ehl-orbform2 tines. Th° n'ﬂﬁn' c 'WW shed
with water ang sat, prine, dgied w 1H) Hen
35filtered and disti|led ar e” % %g ?6%(%51)’746'
separ at ed by V\q[ﬁml/ 16%51 KR 1; ﬁﬁ i7(°5
(chl orof orm : | methanp g-g])g]:ﬂ (v 758,[1(&)15;) ) r%% o
conpound (yield: 316 my,” ¥2° % H) 1.84 (m 2H),162,1 3) .3
10.28 (brs, 1H), 9.15 (brs, 1H), ShXA&8I'y zergpozlmﬂﬁ 68 (s 1H) 7.6247.59
(m 1H), 7.50{774T (m IH, 7.3I-7,2 . o/7.00-7.00
6.74-6.71 (m |2H), 6| 44-6, gsF(m 1 %Né‘ ‘lﬁi’ 1Dg‘$8 Fﬁ)}o--‘%&’ %Sg L1H)
3.31 (m 4H), |3.04-2| 96 . Mt Es); }é?';%(m m DAV
= ’ - )
procedure of Exddfl e 158, ﬁ*‘?«pe?%%(dﬁfxl pissbp 11} 18 LaBHE B, 2]16{
4-_(4- am no- 2- ¢hl or opherﬁwsgﬁ@_s{ym @H)’L-IQ@({ g;(y ﬁgg r13 (;lﬂ- Pfl)
am nophenypcy¢l opr opyl ] cdt bam & ac (Eg[r)t utsy 2 I nst'ead of tert-butyl
4- (4- am nophenyl)ptperazta-—i-€ar u,\y.mb utep 5 to premm the
conpounds of Exanpl e W&tk ),
15<Tabl e 2> Exanpl e Yﬁllﬁ) dgﬁ?nj, ﬁﬁ‘ 6% O%Z 1k AN
%A liri), 1H NVR3§30 %, 9, tzbsadd d.28 &h)om), 280
7.86-7.71 (m |2H), 7| (IATzﬂizzbi(rﬁrm),ZH)s(mBmﬁ sdn 3111H) 5/(m
1H), 6.92 (m|[1H), 6| NS, (ESL)274 6 516M+m]*. 1H) , 5. 77-5. 74 (m 1H),
2.99-2.89 (m | .8H);
'H-NMR (300MHz, DMSO-dg) § 10.6 (brs, 1H), 10.4 (s, 1H),
9.57 (s, 1H), 8.33 (d, 1H), 7.74 (s, 1H), 7.65 (d, 1H), 7.38 (m,
139 1H), 7.09 (d, 1H), 6.95 (d, 1H), 6.42 (dd, 1H), 6.23 (d, 1H),
5.79 (d, 1H), 3.99 (d, 2H), 3.78 (m, 2H), 3.48 (d, 2H), 3.25 (d,
2H), 2.63 (m, 2H), 2.16 (m, 2H), 1.82 (m, 2H);
MS (EST"): m/z = 591 [M+H]".
'H-NMR (300MHz, CDCly) § 7.85 (m, 2H), 7.42 (m, 2H), 7.37
(m, 2H), 7.33 (m, 2H), 7.03 (m, 4H), 6.41 (m, 1H), 6.33 (m,
140 1H), 5.73 (m, 1H), 3.73 (m, 1H), 3.08 (m, 2H), 2.23 (m, 2H),
1.82 (m, 4H),
MS (ESI'): m/z = 519.1 [M+H]".
W ol H-NMR (300MHz, CD;0D) & 8.04 (d, 1H), 7.68 (d, 1H), 7.57
OH@ (m, 1H), 7.49 (4, 1H), 7.42 (t, 3H), 7.24-7.16 (m, 2H), 7.03-
141 / H 7.01 (m, 1H), 6.59 (d, 1H), 6.42-6.38 (m, 2H), 5.79-5.75 (m,
) @Qu N 1H), 3.32-3.30 (m, 1H), 2.86-2.82 (m, 2H), 2.31-2.22 (m, 5H),
N 2.09-1.99 (m, 2H), 1.56-1.45 (m, 2H);
MS (ESI"): m/z = 535.16 [M+H]".
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M5 (ESI+): mz = 507.13 [ MtH 4. 160 11214it 0 |I) 1H NWR (300MHz, CDCl13) S
7.85 (d, 1H, 7.66 (m 2H), 7.55 (m 1H), 7.42 (m 2H), 7.15 (d, 2H), 7.11
(d, 1H), woQdiyms2513H), 6.42 (d, 1H), 6.25 (dd, 1H), 5.79ctdkRr28H)00443296 (m
2H), 0.89 (m 2H); M5 (ESI+): mlz = 444 [MWH|t Exanple 161: Preparation of
(Z)-3-chloro-N-(3-(2-(4-(4-nethyl pi perazin-

1-vyl )phenyl am no) t hi eno[ 3, 2-d] pyri m di ne- 4-yl oxy) phenyl )acryl am de NTh Cl
ONN ri 1-",,z?AKI WD 2011/ 162515PCT/ K201y, 04482 The conpound (50
ng, 0.12 nmol) obtained in Step 5 of Exanple 1 was dissolved in pyridine
(2.5 nL), and cis-3-chloroacrylic acid (18 ng, 0.17 mmol) and

N- ( 3- di met hyl @am nopr ppy 1) - AP-ethylItar bodiim de hydrochtoricacid—satt—44
ng, 0.23 nmol )Exsrpleaddedtrup@ret o, | f ol | owed by sAilalyﬁSlgati!t room 5
tenperature for I hour. After the reaction was conptete, the reaction

m xture was dijl luted| wi™ I xed spiNsatsofvhl, @m;‘mmm loﬁ@r@gml(m—zp’g 1
(vol une ratio)) and yash h sa761t@§|1Hg 74510, COJATY Gn, 4BY 187 \WaS 119 b.65l

wi t h anhydrous sk um su f (& HY, i6128 &d, e, a8 (di 151, 3.56e6h, uAR @73 am,
reduced pressure. The M@ 2Hpan atset)bl95cwl AL 1 in OB 105G 18 2R,

10( di chl or onet hane: TEt ha ol =S MY EST umée 15632 BY)HIt o obtain the title
Con'pound (y| eld—15 Yy 24 OA ’lI—LNl\/F? (anl\ll—|7 CD(C] Q‘ 8 8 24
(s, 1H), 7.82|(d, 1H), 7.63 &s, 1Hl), J/gg d,
1H), 7.35 (s, |1H), 726(&*&) ,H7 %1 g;gg 2H)
6.62 (d, 1H), 6.134 ( " 1H) t1H ’(dd2 ’(d4 ’62]i‘ 7% M5
(ESI+): mz ={521.4 ké E@S HOLHY y@ﬁ) of

repeat ed except for 't &nk2 3- I»{S‘(Eslr)oa@r-—mmmam d and

(E)-4-(di net hyl am no -2 buten0| c acid to prepare the 20corrpounds of

Exanpl es 162 and 163| which are showm@g@ﬁﬁz pbe] Sy ) e
n 3 3%25 o Kl

Structure Analysis d tajl pA N r3r(smut1)et76(i 1_5 'f4fb &l B); 71 H
(300MHz, CDC13) 1% 7.82 g Wy 7. 6 8 () 218H.45 (@, fiD, &b (adHm), 5794(3 5, 4 ifo)
7.41 (d, 1H), g : TNBB ( G, 213,95 (m, 080, 36k (), 361 82 2615124 2H)6.
(d, 2H), 6.40 . @Pfﬁ )lzsaﬂm( , 4H), 2.38 (s, 3H);

MS (ESI): m/z = 627.7 [M+H]".

W~ o 'H-NMR (300MHz, DMSO-dq) & 10.40 (s, 1H), 9.61 (s, 1H),
kjuk@ 8.33 (d, 1H), 7.90 (d, 1H), 7.78 (s, 1H), 7.57 (m, 1H), 7.45 (m,
; 4H), 7.07 (m, 2H), 6.41 (dd, 1H), 6.25 (4, 1H), 5.76 (d, 1H),
2 1Y 3.64 (m, 1H), 2.74 (m, 2H), 2.15 (s, 6H), 1.94 (m, 2H), 1.73 (m,
=y 2H), 1.49 (m, 2H);
MS (ESI"): m/z = 543.2 [M+H]".

145

" '"H-NMR (300MHz, DMSO-d¢) § 10.33(s, 1H), 9.24(s, 1H),
Thon 8.28(d, 1H), 8.26(m, 1H), 7.69(m, 1H), 7.59(m, 1H), 7.45(m,
146 Ty, |1H), 7.34(m, 1H), 7.32(m, 1H), 7.08(m, 1H), 6.63(m, 1H),
s X 1633, 1H), 6.28(dd, 1H), 5.77(dd, 1H), 3. 62(m, 4H), 2.69(m,
‘JN 1H), 2.48(m, 4H), 1.07(d, 6H);
MS (ESI): m/z = 516.20 [M-+H]".

S 'H-NMR (300MHz, DMSO-dg) & 10.36(s, 1H), 9.22(s, 1H),

ey 8.32(m, 1H), 8.26(m, 1H), 7.78(m, 1H), 7.68(m, 1H), 7.58(m,

W [1H), 741, 2H), 7.31(m, H), 7.05(m, 1H), 6.64(m, 1H),

o ‘@v"‘k" 6.42(m, 3H), 6.24(dd, 1H), 5.76(dd, 1H), 3.33(m, 2H),
Yy [249-237(m, 10H), 2.13(s, 6H);
MS (ESI): m/z = 515.2 [M+H]".

147

) 'H-NMR (300MHz, DMSO-dg) 8 10.33(s, 1H), 9.30(s, 1H),
e 8.27(m, 1H), 8.25(m, 1H), 7.75(m, 1H), 7.68(m, 1H), 7.58(m,
Ty . [1H), 7.43(m, 1H), 7.31(m, 1H), 7.04(m, 1H), 6.60(m, 1H),
WAy [6:43(m, 1H), 6.28(dd, 1H), 5.76(dd, 1H), 3.31(m, SH), 2.76(m,
«uﬂ”@g % [2H), 2.50(n, 4H), 2.12(s, 3H), 1.74(m, 4H), 1.38(m, 2H);
MS (EST"): m/z = 571.30 [M+H]".

148
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M5 (ESI+): mz = 521.3 [MtH. 163 k."1.1in o ..oleN..r.,,,,..AN.

11s-.1 1H NWR (300MHz, CDC13) 8 7.80 (d, 1H), 7.56 (m 211), 7. 41 (d 2H)
7.36 (d, wHpp116289s5(d, 1H), 6.99 (d, 111), 6.95 (m 1H) PCH/KKR0(1900448B)) , 6. 80
(d, 211), 6.07 (m 1H), 3.12 (t, 411), 3.10 (d, 2H), 2.59 (t, 4H), 2.36 (s,
3H) 2.27 (s, 6H); Ms (ESI+): mz = 544.2 [M+H'. WO

2011/ 162515PCT/ KR2011/ 004482 Exanpl e 164: Preparation of

N-(4-net hyl - 3-(2- (4- (4-met hylpi peram&ﬂyﬂe)lggenyl am no)thieno[ 3, 2-dl pyrimd
I n-4-yl oxy) phenyl )acryl am de 10A simlar procedure as the procedure of
Exanple | was carried out except for using 2-nethyl-5-nitrophenol (25 mmol),
I nstead of 3-nitrophénol _in step 3), to obtainm the titte tompound—(30—Ty,
final yield: 3&5gmpley nVRrpgowsHz, DI\/BOdG) 6 10. @nalysisdm) 9.21 (s, 1K),
8.25 (d, IH), 7162 (s, IH), 7h H),

k I
6.39 (m 111), 6.25 15(m@ , 5.7 )2 f%(%zﬁ% it
2.20 (s, 3H), [2.07 (&, 3H): ES (m 1), €63 i | ar
procedure as the“(?ro-eduae mf253@(nil ),‘Aléﬁ(d&aﬁ lset d@lﬁ-l) 8%S@PhH 957(!12 i ng

2-fluoro-5-nitrophenol e ho»a}q)S ni t ropheno o obt'ai n 20conpounds

of Exanple 16% and Exanpl e 166, 3\@(@8]*)1@)@&47&2’@1@4&] 4> Exarrpl e Struct ure

Anal ysi s data|l1l65 111?04N— N . “2. " ] C ,
0, 7t 15h.
f1(

1H), 9.30 (s, b4 59(th:
rrH) (w)o& 61}617§§l,, 103@6?(% H))( _
265(111‘- =

1H), 31 Iﬁ}‘ 1
7.38 (m 2H), 7.%@(& .
330 m Ib @4 6198 (1} 1), 6.28(&R 1Hﬁ57é’(hﬁ 1H
h 2H), 2.23(m, 1H), 2.15(s, 6H), 1.74(m, 2H), 1.29(m, 2H);
MS (ESTY): m/z = 516.2 [M+H]".

A

1
¢

~n

G H-NMR (300MHz, DMSO-d¢) & 10.36(s, 1H), 9.24(s, 1H),
o

5.79 (dd, 1H),
505.2 [ M+H] . 166 ' NT

[#]
8.31(d, 1H), 8.25(m, 1H), 7.82(m, 1H), 7.79(m, 1H), 7.55(m,
Oﬂl 1H), 7.40(m, 1H), 7.33(m, 1H), 7.05(m, 1H), 6.63(m, 1H),
151  [6:33(m, 1H), 6.28(dd, 1H), 5.77(dd, 1H), 4.01(m, 2H), 3.16(m,
o 2H), 2.78(m, 2H), 2.51(m, 2H), 2.12(m, 1H), 1.88(m, 2H),
0 1.67(m, 4H), 1.44(m, 2H);

MS (EST'): m/z = 542.2 [M+H]".
'H-NMR (300MHz, DMSO-dg) 5 10.33(s, 1H), 9.18(s, 1H),
X 8.36(m, 1H), 8.25(m, 1H), 7.73(m, 1H), 7.69(m, 1H), 7.47(m,
Gﬁ') 1H), 7.41(m, 1H), 7.31(m, 1H), 7.04(m, 1H), 6.61(m, 1H),
J:i . 6.45(m, 1H), 6.29(dd, 1H), 5.76(dd, 1H), 4.08(m, 2H), 3.43(m,
Q 1H), 2.65(m, 2H), 2.4%(m, 4H), 1.72(m, 2H), 1.39(m, 4H),

~y 0*5"5 1.36(m, 4H);
MS (ESI): m/z = 556.2 [M+H]J".

n 'H-NMR (300MHz, DMSO-ds) § 10.33(s, 1H), 9.24(s, 1H),
SRV 8.31(d, 1H), 8.26(m, 1H), 7.82(m, 1H), 7.79(m, 1H), 7.58(m.
153 m 1H), 7.42(m, 1H), 7.32(m, 1H), 7.05(m, 1H), 6.63(m, 1H),
2 LY 6.33(m, 1H), 6.28(dd, 1H), 5.76(dd, 1H), 3.67(m, 4H), 3.28(m,
Myte ) [4H:;

MS (ESI): m/z = 516.2 [M+H]".

'H-NMR (300MHz, DMSO-dg) & 10.34(s, 1H), 9.08(s, 1H),
poh (s 8.35(d, 1H), 8.23(m, 1H), 7.65(d, 1H), 7.57(m, 1H), 7.42(m,
2H), 7.28(d, 1H), 7.04(m, 1H), 6.42(m, 2H), 6.28(m, 2H),

KNS

152

=

H
154 \To @ N~ 6.02(d, 1H), 5.74(dd, 1H), 2.67(m, 4H), 2.16(m, 2H), 1.84(m,
Mo X 2H), 1.33(m, 2H), 0.97(m, 6H);
‘ MS (ESI): m/z = 530.2 [M+H]".
g N 'H-NMR (300MHz, DMSO-dg) & 10.39(s, 1H), 10.05(s, 1H),
(A 8.86(s, 1H), 837(d, 1H), 8.31(d, 1H), 7.80(s, 1H),
155 o ”j! 7.45~7.63(m, 4H), 7.10(d, 1H), 6.39(m, 1H), 6.22(dd, 1H),
V‘N@o 5.75(dd, 1H);

8 MS (EST"): m/z = 452.1 [M+H]".
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iiii IF NH..t. 011IN -11 '14 0 1H NMR (300MHz, DVMSO d6) 510. 18 (s, 1H),
9.20 (s, 1H), 8.24 (d, 111), 7.63 (m 2H), 7.35 (d, 2H). 7.29 (d, 1H), 7.20
(d, 1H), Wwo6911(d2518H), 6.36 (dd, 1H), 6.22 (dd, 1H), 5. PET(iEp11lddy4823. 68
(s, 3H), 2.98 (m 4H), 2.44 (m 4H), 2.20 (s, 3H); M5 (ESI+): mz = 517.2

[ MtH . WD 2011/ 162515PCT/ KR2011/ 004482

y| ani nO)thi en [3, 2 d] B e im-di-n-4 \I| oxv yphenvlYacrvl am-de 1N N 5 0 N-NH O
r
in

. ARRURIRNP A ﬁM R (300MHz, DMSO-d) : 6 10.38 (brs, 1H), 9.33
--1Nej) S Stiep 1) Rrepgaration of H- rs, 1H), (s,
= ! %ﬂ] 29 4d, 1H), 7.88 (s, lH)771(s 1H),765761(m
N- (5- (4- met hyl|pi per az I‘Idl;‘fz 340( 736 ﬁ“( 9702(

ni trophenoxy) tihi egol 3, 2- dl py sitwa di 1 IH) g
(1.94 mmol ) of| the conpouadgphicai neg41|
(3.88 mmol) of 5-(4-rreth?ll{p| Zi Neph- Y p|r|d|n- -a re dlssovd in

8 m of 1,4-dijoxane, |and 178ng (O. ?Mgrmglr) =518 [M+H]".
tris(di benzyl i deneacetone) di pal'Tadi un{0) and 122 mg (0.2 nmol ) of—2;2—= 20
bi s(di phenyl phosphi no) -1, 1' - bi naphthy were added thereto, and stirred for 5

m nutes at r t ) S
added theret g&%}ﬂrﬂﬂgf‘é‘ﬁ e‘l’fpg?atgg?]g?}ﬁzvgﬁ(%éh l&fe lrf?qtﬁugggﬂnBPe i on gﬁ t he
react i on, thehpexlammn@-tmwm,a mruouilaq-ﬂslmmlteayﬁeacamﬁmmm filtered
over a short bed of Celite filter, and diluted wi th dichl oronethane and
washed with 25 waterg The organic | ayer was separated, dried over

anhydr ous Na2SO4, anoLﬁn'Ni ered and distilled under a reduced pressure. The

resulting residue was é@pn by col um chromat ography (di chl oronet hane :

nmet hanol (20:1, v/v)) to ob 630 ng of the title conpound (yield: 70 %.
1H NVR (300MHz, DWVSO d6) 8 SeA42nNs, 1H), 8.33 (m 2H), 8.20 (m 301H), 7.91
(m 2H), 7.80 (m 1H2_.),Z 7.2 (mMH, 7.39 (m 1H), 7.05 (m 1H), 3.05 (m
4H), 2.49 (m 4H), 2 23 ):N'st ep2) Pr epar at i onof

N-(3-(2-(5-(4-nmeth TRETRZ M- piridin-2-

yl am noj@ hi enof 3, 2-dj phri m di n- 4534 oxy) phenyl ) acryl am de 35The procedure of
step 5) and 6) of Exanple 1 were repeated sequentially WO

2011/ 162515PCT/ KRAN e coompegpd (100 mg, 0.21 mmol) obtained in Example 1 was

dissolved in dichloromethane (2 mL), and m-chloroperbenzoic acid (71 mg,
0.42 mmol) was added thereto, followed by stirring at 45 °C for 12 hours.
After the reaction was complete, the reaction mixture was dilluted with

15 dichloromethane and washed with sat. NaHCO; aqueous solution. The
organic layer was dried with anhydrous sodium sulfate and then filtered and
distilled under a reduced pressure, and the residue was separated by column
chromatography (chloroform saturated with ammonia : methanol = 4 : 1
(volume ratio)) to obtain the title compound (yield: 25 mg, 40 %).

20 'H-NMR (300MHz, DMSO-d¢) & 10.38 (s, NH), 9.27 (s, NH), 8.28 (d,
1H), 7.74 (s, 1H), 7.60 (d, 1H), 7.46 (m, 3H), 7.33 (d, 1H), 7.05 (d, 1H), 6.78 (d,
2H), 6.43 (m, 1H), 6.28 (m, 1H), 5.76 (m, 1H), 3.57 (m, 4H), 2.98 (s, 3H), 2.95
(m, 2H), 2.50 (m, 2H);

MS (ESIY): m/z = 503.1 [M+H]".

25
Example 158: Preparation of /N-(3-(2-(4-(piperazin-1-yl)phenylamino)-
thieno[3,2-d]pyrimidine-4-yloxy)-phenyl)-acrylamide

30
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except for using the conpound obtained in the step 1) (1.35 mml), instead
of N-(4-(4-nethylpi perazin-1-yl)phenyl)-4-(3-nitrophenoxy)thieno [3, 2-_
d] pyri m dvo-28t1zalesie, to obtain 50 ng of the title conpowod/KH20n@dosdscel d: 34
% . 1H NWMR (300MHz, DVMSO-d6) 6 10.50 (s, 1H), 9.37 (s, 1H), 8.10 (d, 5
1H, 7.90 (d, 1H, 7.72 (m 1H, 7.64 (m 2H, 7.47 (dd, 1H), 7.37 (d, 1H),
7.09 (m 2H), 6.42 (dd, 1H), 6.25 (dd, 1H), 5.77 (dd, 1H), 3.01 (m 4H),
2.42 (m 4H), 2.22 (s, 3H); M5 (ESI+): mz = 488.3[ MrHr. 10The procedure of
Exanpl e 167 or a simlar procedure was repeated except for using various

am ne derivatives of Z-.NH2(Z has the same neaning as defined in the present
i nvention), instead of 5-(4-nethyl piperazin- 1 -yl)piridin2-amne in step
1) of Exanple 167, to o he title conpounds of Exanples 168 to 205 as
shown in Tables 5a to 5f. 1 2011/162515PCT/ KR2011/ 004482 <Tabl e 5a>
Exanpl e Structure Analysis dataj168 ----N-) I NNH.I1,NNO ip S 111-NWR
(300MHz, CDC13)87.94 ©d, (d, 1H, 7.85 (d, 1H, 7.63 (s, 1H,
7.60 (m 1H), 7.55 : d, 1H), 7.41 (d, 1H), 7.31 (d, 1H), 7.10
(dd, 111), 7.02 (dd, 1 6. 45 , 1H), 6.23 (m 1H), 5.79 (dd, 1H), 3.14

411 48 (g, 211), 114 (t, 3H) NB(ESI+) mz = 502.4
H\A+H]4tH)165 ?21(1t ‘ : % bl o b (e oy laiREpHE) B0 - tARo[3,211) |

s I s g A g s
3. 45(m?§(m, 2. 3)2(m 8H)m2 12(s, 311); Ms (ES!): mz = 502.2 [M:H[t 170 Cl

40 NH 0 a NA- N
G

O,

0@ N|‘N

15 \\\../IL” OJ\;}

Boc.

The procedure of Step 4 of Example 1 was repeated except for using
tert-butyl 4-(4-aminophenyl)piperazin-1-carboxylate  instead of 4-(4-
methylpiperazin-1-yl)benzeneamine to obtain the title compound (yield: 610 mg,
20 91 %).
'H-NMR (300MHz, CDCL3) 6 7.82-7.80 (m, 1H), 7.59-7.52 (m, 3H),
7.43-7.34 (m, 3H), 7.06-7.03 (m, 1H), 6.92 (s, 1H), 6.80-6.77 (m, 2H), 6.47-
6.41 (m, 1H), 6.27-6.24 (m, 1H), 5.79-5.75 (m, 1H), 3.57 (m, 4H), 3.02-2.99 (m,
4H), 1.48 (s, 9H).
25
Step2) Preparation of N-(3-(2-(4-(piperazin-1-yl)-phenylamino)-
thieno[3,2-d]pyrimidine-4-yloxy)-phenyl)-acrylamide
The compound (600 mg, 1.05 mmol) obtained in Step 1 was dissolved
in dichloromethane (10 mL), and trifluoroacetic acid (1.62 mL, 21.0 mmol) was
30  added thereto, followed by stirring at room temperature for 1 hour. After the
reaction was complete, the reaction mixture was distilled under a reduced
pressure to remove solvent, alkalify (pH 8) with sat. NaHCO; aqueous solution,
and extracted with chloroform 2 times. The organic layer was separated,
washed with water and sat. brine, dried with anhydrous sodium sulfate, and then
35  filtered and distilled under a reduced pressure. The residue was separated by
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111- NMR (300MHz, DMBO-d6)810.35 (brs, 1H), 9.71 (brs, 111), 8.33-8.31 (m

111), 7.85-7.84 (m 111), 7.74 (s, 1H), 7.56- 7.37 (m 3H), 7.17-7.11 (t,

1H), 7. 09W®.20B/(629151H), 6.45-6.36 (m 1H), 6.25-6.20 (mMPCTHR20B/007483. 73 (m
1H): MBS (ESI): raiz = 441.3 [MrHr. 171 " IP NH -1- . NN O 111- NMR (300MHz,

DVBO- d6) 510. 35 (s, 111), 9.12 (s, 111), 8.25 (d, 111), 7.63 (m 211), 7.42
(m 4H), 7.06 (m 1H), 6.50 (m 3H), 6.24 (m 111), 5.77 (m 111), 2.78 (s,
3H); M (ESFl)alunhzchroﬁ&Zo@rabhyl-ﬂchlo‘r@ﬂ)mNMIheﬂdylhbl =alO OMKvplume r8tio)Y to

140)...- S 1 00NHz 6 9. 45 111), 8. 29
(s, )2H) fé’t?‘r‘i‘:\{wi‘&f C%%@@Q@Iilﬂ)%?% ")3 '7.34 (§nS 1H) | )y 5 (m
211) 27289((m 1 HHW(B(’@I\/IHZJ,ZUDC@)%IQQG(bﬂéﬂ)lH)ggﬂB (bed, 1H-)‘|B2638‘Q§0(R11|
, 7, =
s 11 1- NVR E@boﬁﬁjipé\/ébl@) é’ﬁ%éwéé E%Lbh ﬁé”(@m ﬁﬁif";gw]g%%(maiﬁ) 7.72
(5 1H) 5 7. 6D06+M.0Q Kn, THY&.1496.BH(m, 2185 6(44-6BB1)m, TH)76(27¢-62|1'|)%66%H9 (d,
S

611) l\/go((Eg 7%]51%?1‘ Q“jﬁ%% m»ﬁﬁ) %‘5})4‘ 2}"36%@ iz (()Sa ﬁH) N 14-NO HS

1H NVR ( 300MHz, CMMESB*ﬂmzz?ngaa,Em ), 7.48 (m 1H), 7.42-7.37 (t,
111), 7.33-7.30 (m 2H), '7.20-7.17 (m 211), 7.10 (brs, 111), 7.02-6.99 (m
1H), 6.43-6.37 (m 2H), 5.73-5.69 (m 1H), 3.48 (s, 2H), 2.71-2.64 (m 4H),

1.08-1.03 (t, 6H) The procedure of Example 158 was repeated except for using tert-butyl
10 4-(4-amino-2-chlorophenyl)piperazin-1-carboxylate or [1-(4-
aminophenyl)cyclopropyl]carbamic acid fert-butyl ester instead of terz-butyl 4-
(4-aminophenyl)piperazin-1-carboxylate in Step 4, to prepare the compounds of

Examples 159 and 160 which are shown in Table 2 below.

15 <Table 2>

Example Structure Analysis data

H'G ¢l 'H-NMR (300MHz, DMSO-dg) & 9.54 (brs, 1H), 8.30 (d, 1H),
‘@NH 7.86-7.71 (m, 2H), 7.59 (d, 1H), 7.47-7.41 (m, 2H), 7.35 (4,

159 | 1H), 7.05 (m, 1H), 6.92 (m, 1H), 6.39-6.50 (m, 1H), 6.27-6.16
& @v". N l(m, 1H), 5.77-5.74 (m, 1H), 2.99-2.89 (m, 8H);
i *ﬁ MS (ESIY): m/z = 507.13 [M+H]".
WA 'H-NMR (300MHz, CDCL) 5 7.85 (d, 1H), 7.66 (m, 2H), 7.55
G ]1{“ (m, 1H), 7.42 (m, 2H), 7.15 (d, 2H), 7.11 (d, 1H), 7.01 (s, 1H),
160 6.42 (d, 1H), 625 (dd, 1H), 5.79 (d, 1H), 0.96 (m, 2H), 0.89

iy QO% (m, 2H),

MS (ESI"): m/z = 444 [M+H]".

Example 161: Preparation of (Z)-3-chloro-N-(3-(2-(4-(4-methylpiperazin-
1-y)phenylamino)thieno[3,2-d]pyrimidine-4-yloxy)phenyl)acrylamide

20 .
N™
.N
3
VT
- o
25 H \@
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) = 473.96 [ MtHr. WD 2011/ 162515PCT/ KR2011/ 004482 <Tabl e 5b>
gag’rlslsla) St lmuét ure Anal y[si s data 175 G 10 0 4 ? 111-NWR (300MHz, CDC13)68. 06
(s, 1H), Wodf1@z51311), 7.44 (s, 1H), 7.36 (m 1H), 7.3BCEmR28H)00448204 (m
3H), 7.02 (s, 111), 6.39 (d, 1H), 6.27 (dd, 111), 5.72 (d, 1H), 3.48 (ib
211), 3.18 (m 4H), 2.03 (m 211); M (ESI+): mlz = 458.17 [ MtHr. 172
14- 2/ 111-NWR (300MHz, CDC13)69.75 (brs, 111), 8.37 (s, 1H), 7.87 ( .
211), 7.46 (m 2H) Thd c3fpodind1(50) me7 (212 ﬁ%og%btaﬁle%@ (?tﬁ]plk*)@f é;égﬁﬁgfe ﬁ]
111), 6.36 (dd, 5.67 (d,.1H), .3.85 (s, 2H),.  3.02 (m 4H), 21904
aH): M5 (ESI B8 lved, 1 pyridiga4 1.5 mb).sand\pist3-chlareacrylis kil (18 kg 1011 RVR
(300MHz, CD3@DN6B. 4@ NC(S-dih%%thylﬁnﬁ%?_ﬁx%pgﬂ-)i]%’)-%thgé&?bn%g(ﬁ%?d%ﬂyq‘{zggﬁgi%%ﬁ Enm
1R, 3. 500, W (G ) 02w verky il Ui, ZoMwedh b Sting. orcene’
g1 155 St Vo Ak i i VTS e e g
[1945_'] t 178 49vals>"_<!iih|ﬁ{\eldl \lzvith a mixed solvent (chloroform : -prdpanol =3 1’(volume

ratio)) and washed with sat. brine. The organic layer was dried with
anhydrous sodium sulfate and then filtered and distilled under a reduced
pressure. The residue was separated by column chromatography
10 (dichloromethane: methanol = 6 : 1 (volume ratio)) to obtain the title compound
(vield: 15 mg, 24 %). _
'H-NMR (300MHz, CDCls) b 8.24 (s, 1H), 7.82 (d, 1H), 7.62 (s, 1H),
7.57(d, 1H), 7.44 (d, 1H), 7.39 (d, 1H), 7.35 (s, 1H), 7.26 (d, 1H), 7.08 (m, 1H),
6.98 (s, 1H), 6.81 (d, 2H), 6.62 (d, 1H), 6.34 (d, 1H), 3.13 (t, 4H), 2.59 (t, 4H),
15 2.36 (s, 3H);
MS (ESI"): m/z = 521.4 [M+H]".

The procedure of Example 161 was repeated except for using trans-3-
chloroacrylic acid and (E)-4-(dimethylamino)-2-butenoic acid to prepare the
20 compounds of Examples 162 and 163 which are shown in Table 3 below.

<Table 3>
Example Structure Analysis data
L) 'H-NMR (300MHz, CDCly) & 7.82 (d, 1H), 7.62 (m, 2H), 7.55
1§ (d, 1H), 7.42 (s, 1H), 7.41 (d, 1H), 7.35 (d, 2H), 7.25 (d, 1H),
162 0 & 7.08 (d, 1H), 6.92 (s, 1H), 6.81 (d, 2H), 6.40 (d, 1H), 3.14 (t,
NGNS 4H), 2.61 (t, 4H), 2.38 (s, 3H);

Aot .

$ MS (ESI'): m/z = 521.3 [M+H]".
LY 'H-NMR (300MHz, CDCL) & 7.80 (d, 1H), 7.56 (m, 2H), 7.41
71 (d, 2H), 7.36 (d, 2H), 7.25 (d, 1H), 6.99 (d, 1H), 6.95 (m, 1H),
163 o A rm 6.90 (s, 1H), 6.80 (d, 2H), 6.07 (m, 1H), 3.12 (t, 4H), 3.10 (d.

S O 2H), 2.59 (t, 4H), 2.36 (s, 3H) 2.27 (s, 6H);
] ) +
$ MS (ESIY): m/z = 544.2 [M+H]".
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7.78-7.28 4H), 7.19 (s, 2H), 6.88 (d, 1H), 6.57 (dd, 1H), 6.27 (d,
111), 5.59(End, T)H), 3.78((3, 2H), 2.75 (t, 4H), 1.82 (t, 411), 1.53-1.51
(m 2H); WB20H%Bl62315 Mz = 486.3 [ MrHr. 179 0 a , HONPCKNYR2011/004482,
"“fklO H 11-1- NVR (300MHz, DMBO- d6)810.42 (brs, 1H), 9.61 (brs, 111), 8.32
(d, 1H), 7.74-7.08 (m 9H), 6.45-6.40 (d, 111), 6.26 (dd, 1H), 5.77 (dd,
111), 3.74-3.62 (m 2H), 2.75-2.71 (m 2H), 2.13-2.06 (m 211), 1.88-1.85

Exaln . 3P lof) N_Td 20503 S 4 M - NNH i
A N QR sobepdfade_el) NI ey G4t ety i deDin N
8.28 (d, 1H) ?")Phﬂyp%{""fg%l,eﬂq[%fﬂHyrllrud)q-47y19@y)pmm)acrgtamme7. 34 (d,
111), 7.08-7.05 (m 1H), 6.98 (d, 2H), 6.46-6.37 (m iH), 6.27-6.21 (m
111), 5.75 (dd, 111) 3-3.21 (m 2H), 2.76- 2.72 (m 2H), 2.11 (s, 6H),

3.3
N ) .28-1.04 (m
1.99-1.96 (m 1H), 1.@.77 (m 211), 1.66-1.62 (m 211), 1.28
211) |v55((55|+): mz = [MrHr . 181 (1440 0,) j 4 ' N 11-1-NMWR

300MHz, DMBO- d6)510. 36 ( 9.47 (s, NH), 832 (d, 'H, 7.73 (s, 111),
(7.64 (d. 1H), 7.252 (m 311), PHg (d, 'H), 7.11 (d, 111), 7.02 (d, 1H)),
6.43 (dd, 1H), 6.24Q@d,PYT)N 76 (d, 1E1), 3.59 (s, 1H), 3.47 (m 1F1),
3.31 (m 411), 2. J\@z (m 4H), 1.86 (m 211), 1.79 (m 2H),
1.36 (m 2H); M5 (ESIM): mz =871.2 [MH. WO

2011/ 162515PCT/ KR2011/ 004482 <Tabl e 5c> Exanpl e Structure Anal ysis data

10 A similar procedure as the procedure of Example 1 was carried out
except for using 2-methyl-5-nitrophenol(25 mmol), instead of 3-nitrophenol in
step 3), to obtain the title compound (30 mg, final yield: 34%).
'H-NMR (300MHz,DMSO-dg) 8§ 10.27 (s, 1H), 9.21 (s, 1H), 8.25 (d,
1H), 7.62 (s, 1H), 7.55 (d, 1H), 7.33 (m, 4H), 6.69 (m, 2H), 6.39 (m, 1H), 6.25
15 (m, 1H), 5.75 (d, 1H), 2.96 (m, 4H), 2.42 (m, 4H), 2.20 (s, 3H), 2.07 (s, 3H);
MS (ESI"): m/z = 501.2 [M+H]".

A similar procedure as the procedure of Example 164 was carried out
except for using 2-fluoro-5-nitrophenol and 2-methoxy-5-nitrophenol, to obtain
20 compounds of Example 165 and Example 166, respectively.

<Table 4>
Example Structure Analysis data

NN 'H-NMR (300MHz, DMSO-ds) 6 1040 (s, 1H), 9.30 (s,
\/N@ 1H), 8.31 (d, 1H), 7.83 (m, 1H), 7.64 (m, 1H), 7.46 (dd, 1H),
165 pH 7.38 (m, 2H), 7.34 (d, 1H), 6.71 (m, 1H), 6.41 (dd, 1H), 6.27
o N™N (dd, 1H), 5.79 (dd, 1H), 3.00 (m, 4H), 2.44 (m, 4H), 2.22 (s,

S +

MS (ESI"): m/z = 505.2 [M+H]".
“N\] 'H-NMR (300MHzDMSO-d)) 6 10.18 (s, 1H), 9.20 (s,
@ 1H), 8.24 (d, 1H), 7.63 (m, 2H), 7.35 (d, 2H). 7.29 (d, 1H),
166 SONH 7.20 (4, 1H), 6.69 (d, 2H), 6.36 (dd, 1H), 6.22 (dd, 1H), 5.75
0 @ONJ:N (dd, 1H), 3.68 (s, 3H), 2.98 (m, 4H), 2.44 (m, 4H), 2.20 (s,

\/‘LH O% 3H);
s-4 MS (ESI): m/z = 517.2 [M+H]".

25 Example 167: Preparation of N-(3-(2-(5-(4-methylpiperazin-1-yl)piridin-2-
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182 r-N NH A oghft- N --AN wcy)s',6 S 1 1H NVR (300MHz, DVSO-d6) 5 7.97
(d, 11-1), 7 58 (m 1H), 7.45 (m 1H), 7.30 (m 314), 7.25 (d, 111), 6.95
(m 3H), Wo2B1mpsizH), 6.02 (m 1H), 3.41 (s, 211), 2. 5§C(rmR281-1yQ044£8236 (s,
3H); M (ESI+): mz = 501.11 [MrH . 183 (1\Ziii -,...,..N...,..)41191 NH A
0th N N 111-NVR (300MHz, CD30D)58.08 (d, 1H), 8.02 (m 1H). 7.61 (m
1H), 7.46 (m 3H), 7.27 (d, 1H), 7.08 (m 3H), 6.46 (d, 1H), 6.39 (d, 1H),
5.78 (m 1H ylﬁnﬂo)(ﬁwnBﬁ,Z-a@g?ﬁxﬁiﬂﬁn- xy?plf@lflga &%d% 13 (t, 311); Nl\/gs
(ESI+): mz = 515.4 [ MHr r- Nd NNi SS 111-
(300MHz, CDC13)58. 10 *(N.’\,lll) 7.82 (d, 11-1), 7.69 (s, 1H), 7.47 (m 111),
7.40 (s, 1H), 7.37 (d,~1M 34 (d, 1H), 7.26 (d, 111), 7.10 (m 3H), 7.02
(d, 1H), 6.42 (m 111), 6.@m 1H), 5.73 (m 111), 3.29 (g, 1H), 2.46 (m
8H), 2.39 (q, 2H), 1. 34 (d HNHl 06 (t, 3H); MS (ESI+): mz = 529.3
[MHt 385 Ar-- N16 il N 11-1-NWVR (300MHz, CDC13)57.85-7. 83
(d, 1H), 7.50- 7.22 7 4-7.11 (m 2H), 7.06-7.01 (m 2H), 6.46-
6.41 (m 2H), 6.30- a .78-5.75 (m 111), 3.46 (s, 2H), 2.51 (m
611), 2.28 (d, 2H) 6(m m 02210 83Nﬁm 1H). 0.53-0.47 (m 2H),

+) 7
0 12:0.07 (nkt 2H) gsalfatlon of N-(5-(4- n[lethls:?mperazm- 1-yl)piridin-2-y1)-4-(3-

n1trophenoxv)th1eno[3,2 dlpyrimidin-2-amine
10 TN

e
OZNQO%

15
0.6 g (1.94 mmol) of the compound obtained in Step 3 of Example 1 and
0.75 g (3.88 mmol) of 5-(4-methylpiperazin-1-yl)piridin-2-amine were
dissolved in 8 ml of 1,4-dioxane, and 178mg (0.2 mmol) of
tris(dibenzylideneacetone)dipalladium(O) and 122 mg (0.2 mmol) of 2,2'-
20  bis(diphenylphosphino)-1,1'-binaphthy were added thereto, and stirred for 5
minutes at room temperature. 1.27 g (3.88 mmol) of cesium carbonate was
added thereto, and stirred for 3 hours at 100C. Upon the completion of the
reaction, the resulting mixture was cooled to room temperature and filtered over
a short bed of Celite filter, and diluted with dichloromethane and washed with
25  water. The organic layer was separated, dried over anhydrous Na,SO,, and
filtered and distilled under a reduced pressure. The resulting residue was
separated by column chromatography (dichloromethane : methanol (20:1, v/v))
to obtain 630 mg of the title compound (yield: 70 %).
'H-NMR (300MHz, DMSO-ds) & 9.42 (s, 1H), 8.33 (m, 2H), 8.20 (m,
30 1H), 7.91 (m, 2H), 7.80 (m, 1H), 7.59 (m, 1H), 7.39 (m, 1H), 7.05 (m, 1H), 3.05
(m, 4H), 2.49 (m, 4H), 2.22 (s, 3H).

Step2)  Preparation of N-(3-(2-(5-(4-methylpiperazin-1-y1)piridin-2-
ylamino)thieno[3.2-d]pyrimidin-4-yloxy)phenyl)acrylamide

35 The procedure of step 5) and 6) of Example 1 were repeated sequentially
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186 (11ghs (--"N')gl-D NH ,N,.. 0 iirNA N WI H 1H NVR (300Mz,
CDC13)57.84 (d, 1H), 7.61 (m 2H), 7.49 (m 1H),7.43 (d, 311), 7.19 (d,
2H), 6. 9AO=0111tdd5156. 45 (d, 1H), 6.26 (d, 1H), 5.78 (d, ptiH)kRrR2814B44sd, 2H),
3.43 (s, 111), 2.89 (d, 2H), 2.57 (m 4H), 2.46 (m 3H, 2.25 (s, 3H), 1.91

(t, 211), 1.70 (m 3H), 1.60 (s, 2H). 187 r--- N4 0,) NH Oan' ... .- AN
"." N--NH11-1-NWR (300MHz, CDC13)57.82 (m 211) 762& 7.48
(d, 1H), 7 awephforasing the eompaynd objained oy thegsten H) (1é5412mq@ lnﬂqﬁd ‘o 24

(B - it 5 N4 mstipipprety 91y DAL rifoptichbly) BRI B, D
DVBO- d6) 6107]pgripadint2amige st ghiainiif) mgsnfztbe (a@le cpmgounzl (fmai yleltiléﬂ %0. 58 (d,
1, 7.47 (m 4H) ﬁk@é @Mﬁz') Dﬁs@ggd% 514 §7(s”1)H) ®.10. (4,9

1 3.70
25011/ 162515(3?1@[ @1VED14E2(mThHDe7 64 (m, Qiﬁnﬁl @d; &Ht)u?éﬁ(dallbls); %.08at a

189 9 MeOps AFR1d, 18); 625 (dd, 1H), 5.77 (dd, 1H), 3.01 (m, 4H), 2.42 (m, 4H),
2.22 (s, 3H);
MS (ESI"): m/z = 488.3[M+HT".

10 The procedure of Example 167 or a similar procedure was repeated
except for using various amine derivatives of Z-NH,(Z has the same meaning as
defined in the present invention), instead of 5-(4-methylpiperazin-1-yl)piridin-
2-amine in step 1) of Example 167, to obtain the title compounds of Examples
168 to 205 as shown in Tables 5a to 5f.
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OamN - NN ...... 0 HS 11-1-NVR (300MHz, DMSO- d6)610.37 (brs, 1H), 9.49
(brs, 1H), 8.30 (d, 1H) 7.73 (s, 111), 7.59-7.47 (m 41-1), 7.37 (d, 1H),
7.03-7. 00WOm113I625156. 48-6. 41 (m 111), 6.31-6.29 (m 1HpCTEKR91120098&2( M
1H), 3.59 (s, 3H), 3.55 (s, 3H), 3.16 (s, 2H); M5 (ESI+): mz = 511.11
[MiHr. 190 ,, SI 0 a 2?4 11-1-NVR (300MHz, DMVBO d6)810.4 (s, 1H), 9.39 (s,
1H), 8.29 (d, 111), 7.49 (d, 2H), 7.44 (m 3H), 7.35 (d, 1H), 7.08 (dd,
11-1), 6.95 (d, 211), 6.42 (g, 1H), &J3Bldsih 1H), 5.77 (dd, 111), 3.51 (m
2H) , 2.600(Eg2ﬁ‘)*"‘lvs (ESr=+)~ Z = 433 {WHtT 19T 41T 7 T1-1=NWR
(300MHz, BB 83 Sayetd) , 7,54 (s, 1H), 7. 4Galyssdds), 7.41 (d, 11-1),
7.38 (m 1H—7-35(m 21 1) 7103 {(m 2t 700 {s—111) 643 {(d 1H),
6.31 (t, 31-1), 5.74 B'E‘f\,tl 'ﬁsqmnsomﬁz)cnéma Qm<a21l1=i)),,792(<3®H1385611)
M6 (ESI): mz = 460 [ 192 | @ -1M)17053 s, 1H), 75D @) 1N 745 ¢, N7 43 I, 158y 1- NVR
(300MHz, crml%gs? 81 (d NFYH 7| 69 (&, 1HLH)3] (&.188-71028d, ((H), 7421Jd, 1H), 885 7. 19

(m 311), 7.00 (d, M (d (t1d111)1),,663®41 879@¢-|)1H)514’Qt 41, 2.6 4H)3./ 66
(s, 211), 3.42-3)4 M 4(?4@( QH)(W 58-1.55 (m 4H), 1.01 (t,
3H): 193 | ---N4 ..) 9- al RS (BSTY;: priz=502. bt
N ,N\ 'H-NMR (300MHz, DMSO-d¢) § 10.35(s, 1H), 9.62(s, 1H),
N Lo NH 8.77(s, 1H), 8.30(d, 1H), 7.99(m, 1H), 7.71(m, 1H), 7.54(m,
169 o NTN 1H), 7.37(m, 2H), 7.06(m, 2H), 6.41(m, 1H), 6.21(dd, 1H),
A @o% 5.74(dd, 1H), 3.45(m, 2H), 2.32(m, 8H), 2.12(s, 3H);
N s-4 MS (ESI): m/z = 502.2 [M+H]".
cl
R@ 'H-NMR (300MHz, DMSO-d¢) & 10.35 (brs, 1H), 9.71 (brs,
NH 1H), 8.33-8.31 (m, 1H), 7.85-7.84 (m, 1H), 7.74 (s, 1H), 7.56-
170 o Py 7.37 (m, 3H), 7.17-7.11 (t, 1H), 7.08-7.05 (m, 1H), 6.45-6.36
A @\ON\ N (m, 1H), 6.25-6.20 (m, 1H), 5.77-5.73 (m, 1H);
N '\\S/} MS (ESI*): m/z = 441.3 [M+H]".
I{I
- @ 'H-NMR (300MHz, DMSO-dg) § 10.35 (s, 1H), 9.12 (s, 1H),
171 lilH 8.25 (d, 1H), 7.63 (m, 2H), 7.42 (m, 4H), 7.06 (m, 1H), 6.50 (m,
0 @ N*N 3H), 6.24 (m, 1H), 5.77 (m, 1H), 2.78 (s, 3H);
MH 0% MS (EST): m/z = 432.3 [M+H]".
S
TN 'H-NMR (300MHz, DMSO-ds) & 10.60 (s, 1H), 9.45 (s, 1H),
K’"g“‘@ 8.29 (s, 2H), 7.70 (m, 1H), 7.58 (m, 1H), 7.46 (m, 3H), 7.34 (m,
172 hH 1H), 7.17 (m, 2H), 7.09 (m, 1H), 6.40 (dd, 1H), 6.26 (dd, 1H),
2 @o R | 5.77(dd, 1H), 3.42 (m, 4H), 2.29 (m, 4H), 2.17 (s, 3H);
N §2 | MS (ESIY): mz=530.2 [M+H]".
‘rg\@ 'H-NMR (300MHz, DMSO-d¢) & 10.34 (s, 1H), 9.46 (s, 1H),

EH 8.29(d, 1H), 7.72 (s, 1H), 7.60 (m, 1H), 7.48 (m, 3H), 7.35 (d,
173 0 @ N? 1H), 7.07 (d, 1H), 6.99 (d, 2H), 6.40 (m, 1H), 6.23 (m, 1H),
A o\ 5.75 (m, 1H), 3.22 (s, 2H), 2.06 (s, 6H);
N s/ | MS (EST): m/z = 446.4 [M+H]".

'H-NMR (300MHz, CDCl;) & 7.87-7.83 (m, 2H), 7.48 (m,

NH 1H), 7.42-7.37 (t, 1H), 7.33-7.30 (m, 2H), 7.20-7.17 (m, 2H),

174 NN 7.10 (brs, 1H), 7.02-6.99 (m, 1H), 6.43-6.37 (m, 2H), 5.73-5.69
,@ L (m, 1H), 3.48 (s, 2H), 2.71-2.64 (m, 4H), 1.08-1.03 (t, 6H);

§7 | MS (ESI'): m/z=473.96 [M+H]".
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11- 1- NVR (300MHz, CDC13)69.01 (s, 1H), 7.97 (s, 111), 7.86 (d, 2H), 7.71
(s, 1H), 7.46 (m 2H), 7.28 (m 11-1), 7.00 (m 1H), 6.95 (d, 111), 6.78
(s, 1H), Wwo481(mwps181-1), 5.69 (m 111), 3.90 (s, 21-1), r8T8R2051/003Hp, 2. 94
(m 411), 1.15 (m 6H); M (ESI+): mz = 504.2 [MrH. 194 1141 NH -1, 4N
..." 0'N NH 111-NVR (300MHz, CD30D)68.10 (d, 111), 7.78 (s, 111),
7.61-7.56 (m 211), 7.47-7.42 (m 1H), 7.32 (d, 111), 7.20-7.05 (m 3H),
6.50-6.33 (m 211), 5.78 (d, 1H), 3. Qf(ag 2 2.32 (s, 6H); M5 (ESI+):
Mz = 464. 15 [MeH . 195 1411 NH
CD30D) 68. 10gfdhptel ) SerdBiré- 77 m 1H) 7.59- 7A4a§|y£.mata3"') 7.32 (d, 1H),
7.15-7.04 (Im 3‘)1-1), 6.43- 6.38/(m 211), 5.78 (dd, 1H), 3.59-3.57 (m| 2H),
2.91-2.88 (jm 1H|, 2.88-2.75 (m 21-1), 2.52-2.48 (m 11-1), 2.32-2.20 (m
611), 2.09-/1.92 (m 1. 78- 1. 'BAME300MHz) EDSB 6 ESP6HF, HN787 £d, 5BR7. 24
[MFH[t WD {2011/ 162515P R201 1 /(90AY 836 @ 4h), &35 3Bk 4 (re 3B, 792 {sultd,
Anal ysis ddtd7196 'R C1 | RO éH) NZHdilliD NIVR (¢ 385 R8s ED3hIB) e8| 16
(d, 1H, 7.82 (s] YIp™ ‘.074{4% fo[M(;&; 1H), 7.19-7.05 (m 3H),
6.51-6.34 (jm 2H, 5.80 (dd, 1H b’@zzrég( 2.98-2.94 (m 2H),
2.41-2.01 (m SH ; 190-1 81 \|| Lﬂ}, 169142 \ll; Lﬂ},
- 'H-NMR (300MHz, CDCl;) § 9.75 (brs, 1H), 8.37 (s, 1H),
NIH 7.87 (d, 2H), 7.46 (m, 2H), 7.37 (d, 1H), 7.21 (m, 3H), 6.96 (d,
176 v? N 1H), 6.63 (dd, 1H), 6.36 (dd, 1H), 5.67 (d, 1H), 3.85 (s, 2H),
X N@d\é 3.02 (m, 4H), 2.17 (m, 4H);
J MS (EST"): m/z = 472.2 [M+H]".
\ 'H-NMR (300MHz, CD;OD) § 8.07 (d, 1H), 7.72 (S, 1H),
Nﬂ"\@ 7.60 (d, 1H), 7.48-7.42 (m, 3H), 7.28 (d, 1H), 7.10-7.03 (m,
77 NH | 3m), 6.43-6.38 (m, 2H), 5.80-5.76 (m, 1H), 3.59-3.47 (m, 2H),
\ﬁ @ NN | 291274 (m, 3H), 2.50-2.47 (m, 6H), 2.30-2.22 (m, 7H), 2.01-
N oJ\@ 1.99 (m, 1H), 1.72-1.71 (m, 1H);
H S MS (ESI"): m/z = 515.22 [M+H]".
\:)N\Q 'H-NMR (300MHz, CDCL;) & 8.03 (s, 1H), 7.80 (d, 1H),
NH 7.78-7.28 (m, 4H), 7.19 (s, 2H), 6.8 (d, 1H), 6.57 (dd, 1H),
178 0 N*N 6.27 (d, 1H), 5.59 (d, 1H), 3.78 (s, 2H), 2.75 (t, 4H), 1.82 (t,
A @ NG 4H), 1.53-1.51 (m, 2H);
H OJ\S(} MS (ESI"): m/z = 486.3 [M+H]".
’O«’\@ 'H-NMR (300MHz, DMSO-d¢) & 10.42 (brs, 1H), 9.61 (brs,
HO NH 1H), 8.32 (d, 1H), 7.74-7.08 (m, 9H), 6.45-6.40 (d, 1H), 6.26
179 o NAN | (dd, 1H), 5.77 (dd, 1H), 3.74-3.62 (m, 2H), 2.75-2.71 (m, 2H),
\An’@o% 2.13-2.06 (m, 2H), 1.88-1.85 (m, 2H), 1.62-1.52 (m, 3H);
H s | MS(ESI"): miz=502.18 [M+H]".
'H-NMR (300MHz, DMSO-d¢) § 10.33 (brs, 1H), 9.45 (brs,
Ol’\@ 1H), 8.28 (d, 1H), 7.71 (S, 1H), 7.60 (d, 1H), 7.50-7.42 (m, 3H),
7.34 (d, 1H), 7.08-7.05 (m, 1H), 6.98 (d, 2H), 6.46-6.37 (m,
180 1H), 6.27-6.21 (m, 1H), 5.75 (dd, 1H), 3.33-3.21 (m, 2H), 2.76-
@0&6 2.72 (m, 2H), 2.11 (s, 6H), 1.99-1.96 (m, 1H), 1.84-1.77 (m,
2H), 1.66-1.62 (m, 2H), 1.28-1.04 (m, 2H);
MS (ESI): m/z = 529.23 [M+H]".
'H-NMR (300MHz, DMSO-d¢) § 10.36 (s, NH), 9.47 (s,
(\NJQNNCL NH), 8.32 (d, 'H), 7.73 (s, 1H), 7.64 (d, 1H), 7.52 (m, 3H), 7.38
w1 | 8 T (d, 'H), 7.11 (d, 1H), 7.02 (d, 1H), 6.43 (dd, 1H), 6.24 (d, 1H),
VOL @ "N 1 576 d, 1H), 3.59 (s, 1H), 3.47 (m, 1H), 3.31 (m, 4H), 2.76 (m,
NT0TX) | 2H), 243 (m, 4H), 1.86 (m, 2H), 1.79 (m, 2H), 1.36 (m, 2H);
MS (ESI): m/z=571.2 [M+H]".
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M6 (ESI+): miz = 547.22 [M¥11]+. 197 ("IV ,A.--)0 Ogal- .-..k.,,,A nogi NN
Ns 111-NWR (300MHz, DMBSO- d6)810.36 (s, 111), 9.71 (s, 1H), 8.33 (d, 111),
7.76 (s, Wbp11716205(Mm 4H), 7.29 (m 1H), 7.07 (m 211pCcTKRGB11(0bays2111),
6.24 (dd, 1H), 5.76 (dd, 11-1), 3.36 (s, 2H), 2.33 (m 8H), 2.08 (s, 3H);:
M5 (ESI+): mlz = 519.2 [MrH . 198 "N.D. NAONH A OartNN N H 111- NVR (300MHz,
CD30D) 88. 11 (d, 1H), 7.74-7.73 (m 1H), 7.60-7.58 (m 2H), 7.45 (t, 1H),
7.32 (d, 1 7.17-7.12 2 1 6. 48-6. 33 211),
5. 79_(5_ 76 I(_Dm 1H) 378 ‘(3_m77 ll_l)m ’)H\ZT%bgeASc%mqa I{-l)m 211) 2.555?52 ()
111), 2.30 (ﬁaégh 2. 15Stluc§n9~e(m 4H), 1.53-1.49 Arm s@hﬁta M5 (ESI+): mjz =
533. 21 [ M+Hr 9[11IP 0O- ji-al 4-letpi S 111-NMR (BYOOM-|Z DVBO- d6) 810./35( s,
1H), 9.27(5, 1H), |8.27¢ , 7.72(m 1H), 7.57(m 1H), 746m 111),
7.35(m 2H), 7.1%(mAN (m [1HNM REﬁM’S{Hﬁ DIzI -d0)65 4BYTnfd, 1B)7.556m23( dd,
1H), 5.76(dd, 1H), 3.0 (m 210, 2. h;{)nwsm D, M3P(@y, 3BL725 (5 1HESOF)m, nf z =
493. 2 [ Mr11] +13%200 'i,w -NEN it g g;;:;gg(%%)ﬁ» 602" (g THN 341 4s, RE 295" (m,
N O&Q MS (ESI"): m/z = 501.11 [M+H]".
"N |
N H-NMR (300MHz, CD;OD) & 8.08 (d, 1H), 8.02 (m,
1H), 7.61 (m, 1H), 7.46 (m, 3H), 7.27 (d, 1H), 7.08 (m,
183 3H), 6.46 (d, 1H), 6.39 (d, 1H), 5.78 (m, 1H), 3.47 (s, 2H),
g @0 2.56 (br, 8H), 2.46 (q, 2H), 1.13 (t, 3H);
[3{ J\Q MS (ESI'): m/z = 515.4 [M+H]".
N 'H-NMR (300MHz, CDCL;) § 8.10 (s, 1H), 7.82 (d, 1H),
N_ NH 7.69 (s, 1H), 7.47 (m, 1H), 7.40 (s, 1H), 7.37 (4, 1H), 7.34
184 I (d, 1H), 7.26 (d, 1H), 7.10 (m, 3H), 7.02 (d, 1H), 6.42 (m,
0 @ NN 1H), 6.25 (m, 1H), 5.73 (m, 1H), 3.29 (g, 1H), 2.46 (m,
>N o’ﬁ/} 8H), 2.39 (q, 2H), 1.34 (d, 3H), 1.06 (t, 3H);
S MS (ESIY): m/z = 529.3 [M+H]".
& N'\@ 'H-NMR (300MHz, CDCL;) & 7.85-7.83 (d, 1H), 7.50-
AxN\) NH 7.22 (m, 6H), 7.14-7.11 (m, 2H), 7.06-7.01 (m, 2H), 6.46-
185 I 6.41 (m, 2H), 6.30-6.21 (m, 1H), 5.78-5.75 (m, 1H), 3.46 (s,
0 ©’0N N 2H), 2.51 (m, 6H), 2.28 (d, 2H), 1.76 (m, 2H), 0.88-0.83
‘VLN X (m, 1H), 0.53-0.47 (m, 2H), 0.12-0.07 (m, 2H);
s MS (EST'): m/z = 541.4 [M+H]".
N(:)N 'H-NMR (300MHz, CDCly) & 7.84 (d, 1H), 7.61 (m,
q NH 2H), 7.49 (m, 1H),7.43 (d, 3H), 7.19 (d, 2H), 6.97 (s, 1H),
186 NS g NN 6.45 (d, 1H), 6.26 (d, 1H), 5.78 (d, 1H), 3.48 (d, 2H), 3.43
A @0 g (s, 1H), 2.89 (d, 2H), 2.57 (m, 4H), 2.46 (m, 3H), 2.25 (s,
N )\;} 3H), 1.91 (¢, 2H), 1.70 (m, 3H), 1.60 (s, 2H).
N 'H-NMR (300MHz, CDCl;) § 7.82 (m, 2H), 7.62 (s,
o/ /\@NH 1H), 7.48 (d, 1H), 7.38 (m, 2H), 7.13 (m, 3H), 7.04 (d, 1H),
187 o NASN | 6.42 (dd, 1H), 6.24 (m, 1H), 5.76 (dd, 1H), 3.68 (m, 4H),
VN@o P> 3.47 (s, 2H), 2.40 (m, 4H);
H s/ | MS (ESI"): m/z = 488.17 [M+H]".
H%\@ 'H-NMR (300MHz, DMSO-d¢) & 10.40 (s, 1H), 9.42 (s,
o H 1H), 8.29 (d, 1H), 7.74 (s, 1H), 7.58 (d, 1H), 7.47 (m, 4H),
188 o N~ 7.04 (m, 2H), 6.44 (dd, 1H), 6.25 (d, 1H), 5.71 (d, 1H),
M @o L 3.70 (s, 3H);
N s MS (ESI'): m/z = 447.64 [M+H]".
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111- NVR (300MHz, DMBO- d6)810.33(s, 111), 9.51(s, 1H), 8.29(d, 111), 7.74(m
1H), 7.46(m 1H), 7.41(m 1H), 7.37(m 111), 7.23(m 2H), 7.05(m H),
6.43(m IWP208/@idd, 1H), 5.75(dd, 1H), 4.30(m 111), BCIKREPI12DA)S)
2.33(t, 211), 2.12(s, 6H): MS (ESI+): mz = 511.2 [MrH. 201 F L,N O 4 NH
0- S 111- NMR (300MHz, DMBO d6)610.39 (s, 1H), 9.70 (s, 111), 8..37 (d,
111), 8.08 (s, 111), 7.80 (d, 111), 7.60 (m 2H), 7.50 (m 211), 7.27 (m

1), 7,12 (m 2H), 6 43 (m 111), 63??:@@5\ 5.82 (m 1H), 3.41 (m
411) 233 /m 72j (g ‘_“/ ni7 —R/IQ’)TI\/LL11'I.L 2@2 r'N

LB A L= =y= =

i sk) QL 11S JEHm%W (§b§lW¥ureCDC13) 87. 86 (0I 111Ana13%.s§§¢a(m 3H), 7.38 m
2H), 7.28 (d 21 (m 211) 7.13 (s, 1H), 7.03 (m 1H), 6.45 ( 1H),
6.27 (m 111), 5.77 (m 1"') 3 5 1f=15NM13 00M¥1265 )8'8') 10.97 €8s, (i89), §J91 ,
1.90 (m 4H), 1.45 &'%}1) E%Lr?)m), 18 (& 1ﬁ)11373§1df Hl 5074, 41), 737

2011/ 162515 PC};{gKR?O &4 NﬁTab(@ lﬁj E)ﬁ@@h@ 38, I‘6U;QI6U,IiQmAI‘11§ yﬁtgszgql@t a 203
0Cd ("Nal--% .. ) 2 @6 NNH | 3, GEoatod ! 1H), 3.59 (s, 3H), Kb9 (s BB, 3.0 6. 4. . T,

C--17 111-NMVR (30( barbd, 1R 783 (s IR 7T (e, oM
7.53 (d, 111), 7.42 (& 72D MSIESTL b= ST1.03MAE)". 1H) . 6. 41 (s, 1H).
6.38 (d, 1H)y——5—77(dd; "), 37-3.74 (Mm—2H—3726=3 24 (m—2H—248
(dd, 2H), 2.44 (d 2% (m | 314 Rvr SoBRud bmsBH)y sMRAESH), 03012115, $63- 4
[ MtH . 204 |H 8.29 (d, 1H), 7.49 (d, 2H), 7.44 (m, 3H), 7.35 (d, 1H), 7.08
190 o NEH (dd, 1H), 6.95 (d, 2H), 6.42 (q, 1H), 6.24 (dd, 1H), 5.77 (dd,
VLN@ L 1H), 3.51 (m, 2H), 2.60 (m, 2H)
MS (ESI): m/z = 433 [M+H]".

, 'H-NMR (300MHz, CDCl;) § 7.83 (d, 1H), 7.54 (s, 1H),
N“\@ 7.45 (s, 1H), 7.41 (d, 1H), 7.38 (m, 1H), 7.35 (m, 2H), 7.03
191 NT" (m, 2H), 7.00 (s, 1H), 6.43 (d, 1H), 631 (t, 3H), 5.74 (dd,
*/?p[@o )\ 1H), 2.53 (m, 2H), 2.48 (m, 2H), 2.30 (s, 6H);
s4 MS (EST"): mvz = 460 [M+H]".
Ny O

U‘UK@ 'H-NMR (300MHz, CDCl;) & 7.81 (d, 1H), 7.69 (s, 1H),
NH 7.38-7.29 (m, 4H), 7.25-7.19 (m, 3H), 7.00 (d, 1H), 6.40 (d,

192 0 @ NAN | 1H), 634 (dd, 1H), 5.72 (d, 1H), 3.66 (s, 2H), 3.42-3.40 (m,
A o 2H), 2.40-2.38 (m, 4H), 1.58-1.55 (m, 4H), 1.01 (¢, 3H);
N £J
N ' 'H-NMR (300MHz, CDCI3) & 9.01 (s, 1H), 7.97 (s, 1H),
B \QOH 7.86 (d, 2H), 7.71 (s, 1H), 7.46 (m, 2H), 7.28 (m, 1H), 7.00
193 o IN (m, 1H), 6.95 (d, 1H), 6.78 (s, 1H), 6.43 (m, 2H), 5.69 (m,
't QOT\Q 1H), 3.90 (s, 2H), 3.84 (s, 3H), 2.94 (m, 4H), 1.15 (m, 6H);
N 7 | MS (EST): m/z = 504.2 [M-+H]".
___E 'H-NMR (300MHz, CD,0D) & 8.10 (d, 1H), 7.78 (s, 1H),
ﬁ‘“@ 7.61-7.56 (m, 2H), 7.47-7.42 (m, 1H), 7.32 (d, 1H), 7.20-7.05
194 NH | (m, 3H), 6.50-6.33 (m, 2H), 5.78 (d, 1H), 3.58 (s, 2H), 2.32 (s,
SR | emy
N $7 | MS (ESIY): m/z = 464.15 [M+H]".
F 'H-NMR (300MHz, CD,0OD) & 8.10 (d, 1H), 7.78-7.77 (m,
N,@J«\Q 1H), 7.59-7.42 (m, 3H), 7.32 (d, 1H), 7.15-7.04 (m, 3H), 6.43-
195 ’ NH | 638 (m, 2H), 5.78 (dd, 1H), 3.59-3.57 (m, 2H), 2.91-2.88 (m,

o @ NN 1H), 2.88-2.75 (m, 2H), 2.52-2.48 (m, 1H), 2.32-2.20 (m, 6H),
o™ | 2.09-1.92 (m, 1H), 1.78-1.63 (m, 1H);
H S MS (EST"): m/z = 533.21 [M+H]".
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N'iir-40 NH..t. ciainN- N-....".kNII-LIP H 11-1-NVR (300MHz,
DVMSO- d6) 610. 33(s, 1H), 9.22(s, 1H), 8.24(m 1H), 7.75(m 1H), 7.57(m 1H),
7.42(m MORpne36m 2H), 7.14(m H), 7.06(m 1H), 6.5PCHKR2B)L0064843( m
3H), 6.23(dd, 1H), 5.76(dd, 1H), 3.05(m 2H), 2.44(m 2H), 2.17(s, 3H; M
(ESI+): mz = 509.1 [M+H . 205 4 0110' 111- NMR (300MHz, CDC13)67.97 (s,
1H), 7.86 (d, 1H), 7.83 (d, 1H), 7.73 (s, 111), 7.48 (d, 111), 7.41 (t,
1H), 7.28 (d, 1H), 7.06 (m 2H), 6.99Tatle 39, 6.81 (s, 111), 6.46 (dd,
1H), 6.30 ([dd, IHf, 579 (dd, IH), 3738 (5, 2H), 2728 (5, 311), 2:26 (s,
61-1); NS (|EBkmple |m z Strd@@e94 [ MrH]. Exanpl e28&lBisdptar at i onof
N- ( 3- ( 2- (4-HA4rethytptperaztn—t -
yl ) phenyl ani no) t hifeno[ 3, 2-¢d] pyrim y 1IN NH
ON 10ri N s The re 01 I(%b ﬁ} §J§- % X??ﬁ%%)gg;ggg pE si ng
3- nitrobenzepgam néN 0 ( rﬁ) g(u é? H%’ of
Exanpl e 1, |to obt ai e| bidiher ¢ rmw@@ll@ nn )Yhﬁ @Iz( 3)
1H NVR (30QMHz, CDCT3)N6 8°)tg}m oo s . 18 7.42
(m 1H), 7.]28 (t, 1H) 7.10 (d, lH) 6.89 (d, 2H), 639(m 2H) 579(d,
1H), 3.29 (m 4H)| 2.68 (m AF) 2. 38 (s, 3H), MB (ESI+): mz = 486.2
[ M-14] +. The cedur ¢ 'HfNNEX @300M&z, 20 S0ds)as siosicl &r 1)y atedure was
repeat ed 2Qexcept for ri QUED), BB ik 18R 17176 &4, 1K §.50{m, AHNH20AmhHS, t he
sane nmeaning & defig D783 émit2H), e (idi 161),)6,24i(dls tBat76dfid, 1H), 3.36
5- (4- et hyl|pi per azi ﬁvl hb i dith28afphe. 1 H& 1, to obtain the
title conpqunds of Ies F MOEPT K &/2s8 %A I Tabl es 6a and 6b. |WO
2011/ 162515PCH KP’-Oll/ 004482 <Table—6a> Exanple-Strueture—Analysi s datla
N F 'H-NMR (300MHz, CD;0OD) § 8.11 (d, 1H), 7.74-7.73 (m,
Q"'\Q 1H), 7.60-7.58 (m, 2H), 7.45 (1, 1H), 7.32 (d, 1H), 7.17-7.12
198 H NH | (m, 2H), 7.07-7.04 (m, 1H), 6.48-6.33 (m, 2H), 5.79-5.76 (m,
2 2. NN | 1H),3.78-3.77 (m, 2H), 2.94-2.90 (m, 2H), 2.55-2.52 (m, 1H),
SANSToNEY, | 230 (s,3H), 2.15-1.89 (m, 4H), 1.53-1.49 (m, 2H);
H S MS (ESI*): m/z = 533.21 [M+H]".
E 'H-NMR (300MHz, DMSO-dg) & 10.35(s, 1H), 9.27(s, 1H),
\N«\J‘L(‘:L 8.27(m, 1H), 7.72(m, 1H), 7.57(m, 1H), 7.46(m, 1H), 7.35(m,
199 ! NH | 2H), 7.15m, H), 7.06(m, 1H), 6.52(m, 2H), 643(m, 3H),
Q 21N 6.23(dd, 1H), 5.76(dd, 1H), 3.05(m, 2H), 2.44(m, 2H), 2.17(s,
SANSToNYy, | 3Ry
S MS (ESI*): m/z = 493.2 [M+H]".
HF 'H-NMR (300MHz, DMSO-dg) & 10.33(s, 1H), 9.51(s, 1H),
\N’\’Nf) 8.29(d, 1H), 7.74(m, 1H), 7.46(m, 1H), 7.41(m, 1H), 7.37(m,
200 " F NH 1H), 7.23(m, 2H), 7.05(m, H), 6.43(m, 1H), 6.21(dd, 1H),
Q I NN 5.75(dd, 1H), 4.30(m, 1H), 3.11(m, 2H), 2.33(t, 2H), 2.12(s,
~SAy o Y 6H);
H S MS (ESIY): m/z = 511.2 [M+H]".
NN F 'H-NMR (300MHz, DMSO-dg) & 1039 (s, 1H), 9.70 (s,
\'NVN@ 1H), 8..37 (d, 1H), 8.08 (s, 1H), 7.80 (d, 1H), 7.60 (m, 2H),
501 o pH | 7.50 (m, 2H), 7.27 (m, 1H), 7.12 (m, 2H), 6.43 (m, 1H), 631
2 21N (m, 1H), 5.82 (m, 1H), 3.41 (m, 4H), 2.33 (m, 4H), 2.24 (s,
\ N o] ;/ 3H); . .
MS (EST*): m/z = 548.2 [M+H]".
! 'H-NMR (300MHz, CDCl;) & 7.86 (d, 1H), 7.66 (m, 3H),
'S 7.38 (m, 2H), 7.28 (d, 1H), 7.21 (m, 2H), 7.13 (s, 1H), 7.03
202 Sy M| (m, 1H), 6.45 (m, 1H), 6.27 (m, 1H), 5.7 (m, 1H), 3.54 (s,
2.2 XX | 2H),2.65 (m, 8K), 2.26 (s, 3H), 190 (m, 4H), 1.45 (m, 4H);
N $2 | MS (ESI): miz=618.2 [M+H]".
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207 lir 111-NMR (300MHz, DMBO-d6) 8 8.14 (s, NH), 7.80 (d, 1H), 7.68 (d,
1H), 7.59 (s, NH), 7.42 (m 2H), 7.32 (m 2H), 7.00 (m 2H), 6.49 (d, 114),
6.31 (m Wop1Hersis(d, 111), 3.00 (d, 211), 2.75 (m 1HpCTAK®d11(®4483H) ,
2.08 (m 2H), 1.75 (m 4H): M5 (ESI): mlz = 500.2 [MtHr. 208 --INTh ' 1D so,
. NN 1H NMVR (300MHz, DMBO-d6) 8 10.12 (s, NH), 9.59 (s, NH), 8.80 (s,
NH), 8.01 (m 2H), 7.59 (m3H), 7.41 (d, 1H), 7.31 (t, 1H), 7.19 (d, 1H
6.80 (d, 2H), 6.48 (m 1H), 6. 25 (d <3[|5|ble§f>78 (d 1H), 3.01 (br, 4H), 2.71

(m 1H) 2 a1 (hy A LN 1 N1 EQI ) = E14 2 [ NwlLl'! 09
, 0 L

(UL \Ul 1 =1 |}1 L. UL \u, UII}, V \ }. II‘L AL LIVI IIJ

b 1411j, . .| Exbmpid{ 1- NVRr4c3@0MHz, | DVBO- d6) 8 10. Rfhisidathll), 9.53 (s, 1H),
9.00 (s, 1H) 8 07 (m 2H) 7 67((d, 2H), 7.50 (m 2H ., 7.29 (dd, 1H) | 7.18

(d, 1H), 7./02 (d, |2H), 6048 (dd, 1hDNM1§(3%§MﬁIE‘Q)Dé}3)1)5 857 ?d411(1)d€|83 ?s";?\l/{g 2.88

(m 211), 2.35 (m 05 @
(Esi4): g = ggs. z\mw%@m pag m\gl}ép AR s,
1), 7.66-1. 6893 d 5.9#~N7 5@Hf, m26-2141)m 27), 5148mrm>, 1H) @, zh)%ﬂmsl (m

3H), 7.23-7.21 (d, 14 1@nL.02)3H);7. 09 (s, 1H), 6.75 (s, 1H),
6.50-6.44 (jm 1H), EH M(ESB)&@{SI@4MH] 2.97-2.80 (m 1H), 2.32

(s, 3H), 1-97—HWGHT—NBT- 75 (T STy Mz S 485 2 (M 21t N
OQLN'_ N NN|1H- NVR (300M3, GOVEO: [18J- IR0V BMSQMY), SO10RI(Y BD. 903 1B, B4, (s,

1H), 8.04 (m 2H), 7:2-V\N214) | 824@3!1 )577751 1H)77ﬂon( 11?),?8)(

114), 7.16 |(nmpoalH), 6.75 (¥ HH1) 28)’714 Sg fg 1H),
3.95 (t, 2H), 2.57 @m@ WoN19| s B ”wﬁ é% )305(ﬁ¥ ?é‘)[zr\hl 212
.., W 0 1H NVR (300N¥z, db) B 9.50 (s, 1 887 s,
1H), 8.05 (m_2H| 7.63 (m 2H). @éﬁ’mg l(%%gle)&%(m 1H§ 7|3_>|)1(m 1H§,
7.17 (m 1H), 6.76 (m2H), 6,47 g; 3 (785 &Hi 8. 91
(t, 2M), 2{34 (1, [2H), ¥ @(s, 17)43\4@ {,é% é‘ﬁr Y £r 1489, 2
[MH] . 2131 P, 1H- NVR (300N ;HD'VB%ﬂébéﬁnb@I o 13 8151 6@§(ddﬁb 8. 99
(s, 1H), 8.06*%. 03 NG9 2,36 @d( TH), s?ﬂgl()id 17),368 (s, 28), 6113 (s141), 2.26

7.45-7.42 (m 1H) -0 WHH); 7.19-7.18 (d, 1H), 7.05-7.02 (m 2H),
6.47-6.41 (m 1H) 6. 29 6. 22 3 m | M9 (ESE): mE=B5TB [MHHI'LH), 2.67 (m 4H)| 2.38
(s, 6H;

Example  206: Preparation of  N-(3-(2-(4-(4-methylpiperazin-1-
yD)phenylamino)thieno[3,2-d]pyrimidin-4-ylamino)phenyl)acrylamide

5 "N
LN
Uy,
0 N™N
Sy Ae

The procedure of Example 1 was repeated except for using 3-

10

nitrobenzeneamine (0.05 mmol), instead of 3-nitrophenol in step 3) of Example
1, to obtain 5 mg of the title compound (final yield: 55 %).
'H-NMR (300MHz, CDCl;) § 8.10 (m, 1H), 7.90 (d, 1H), 7.51 (m,
15 3H),7.42 (m, 1H), 7.28 (t, 1H), 7.10 (d, 1H), 6.89 (d, 2H), 6.39 (m, 2H), 5.79 (4,
1H), 3.29 (m, 4H), 2.68 (m, 4H), 2. 38 (s, 3H);
MS (EST): m/z = 486.2 [M+H]".

The procedure of Example 206 or a similar procedure was repeated
20  except for using various amine derivatives of Z-NH,(Z has the same meaning as
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M5 (ESI+): mz = 459.1 [MrH'. WD 2011/ 162515PCT/ KR2011/ 004482 <Tabl e 6b>
Exanpl e Structure Analysis data 214 '"NMI|.N (101 1H NWMR (300MHz, CDC13) 8
8.13 (s, Wb20117166857.66 (d, 1H), 7.59- 7.56 (m 2H), 7. #27/KiR811(0b)s2
7.24-7.22 (d, 1H), 7.16-7.13 (m 2H), 7.05 (s, 1H), 6.96 (s, 1H), 6.50-6.44
(m 1H, 6.22 (m 1H), 5.82- 5.78 (m 1H), 2.81-2.52 (m 12H), 2.32 (s,

H,; M ( ESI@) ni z 514.2 [MrH . 215 "NMiF ¢ n1 .. LID 1H NWVR (300MHz,
DI\/BO d6) 8 dafirpd l(nsthel\lwl)esem ippentson)NHysteasl of 5(@ -meghylpigenain-d-ylipyidig. 96

(1|~:) | 1'(;') 817 (?ﬁn‘%ﬂg H}EB‘?(TE é‘f’ t%ﬁfbtg@) t{lg%l(t%%cffﬂﬁﬁnﬂag o6f7E%3n}§1Es 2@)'7%0 21 7]a2$ (d,

411), 2.41 wmm)Ta € a@Q H; M5 (ESI4): mz 504. [M+H] 216 NF | P
4011 1H NMR (300MHz, DWVSO- d6) 8 10.12 (s. NH), 9. 60 (s, NH, 9.21 (s, NH,
8.08 (d, 1H), 8.01 (s, 111), 7.77 (d, 111), 7.53 (d, 1H, 7.41 (m 2H),
734(t5 1H), 7.21 (d, 1H), 7.07 (t, 1H), 6.45 (m 1H), 6.26 (d, 1H), 5.72
(d, 1H, 2.85 (m 2H, 2.60 (m 1H, 1.90 (m 2H), 1.64(m 4H); M (ESI4):
mz = 503.2 [MtH . 217 NOM 1411 y 410'4'N S 1H NWR (300MHz, DMSO d6) 8
10.23 (s, NH), 9.49 (s, NH), 8.84 (s, NH), 8.02 (d, 111), 7.57 (m 2H),
7.41 (d, 1H), 7.29 (m 2H), 7.18 (d, 1H), 6.65 (t, 1H), 6.48 (m 1H), 6.43
(m 1H, 5.75 (d, 1H, 4.50 (d, 111), 3.11 (m 1H), 2.70 (m 2H), 2.16 (s,
3H, 2.01 (m 2H), 1.80 (m 211), 1.40 (m 2H); M5 (ESI+): mz = 518.2

[ MiH] . Exanpl e 218: Preparation of

N- (4-fluoro-3-(2-(4-(4-nethyl-piperazin-1-yl)-

phenyl am no) -t hi eno[ 3, 2-di pyri m di n-4-yl am no) - phenyl) -aerylam de 5 LN
10Step 1) Preparation of N-(4-fluoro-3-nitro-phenyl)-acrylam de
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152 g (12.81 mmol ) of 4-fluoro-3-nitroaniline and 3.2 g (38.43 nmol ) of

sodi um bi carbonate were diluted in 20 nL of tetrahydrofuran and 5 nL of WD
2011/ 1625y6RaT/ 1682611/ 004482 distilled water, and 1.14 mCT(KRROO@O0mas2| ) of
acryloyl chloride was slowy added thereto at 0 C, and stirred for 1 hour.
Upon the conpletion of the reaction, the resulting mxture was diluted with
et hyl acet ate and washed with a saturated aqueous sol ution of sodium

bi car bonate. The organl c Iayer was 55@;@1}@5@ dried over anhydrous Na2SO4,

and filter egd—andydistitted—tunder—areducedpressuretoobtain-—2-gofthe
title corrpoumdn;(l i el dstrddurd) . 1AayWRa{t:300MHz, DMSO- d6)| 6
10.58 (s, 1H),—8./58 (m 1H) 731(m 1|—|), 7.54 (t, 1H), 6.35 (m_2H),

5.81(m 1H) 10St ej;)«lg,)\l Pr epar at |,
N- (3- ani no-4-f | uar o- pheoy ) - acr é‘ﬁt @00MHz 5?2’15@5%@5 A% (SSYHK 8P Yd, 3H), 768n  and
0.31 L (3.80,Hmal) of guaqu% 8g \?téoofe D1 1% P40 ni
of 50 % aqueous emlynﬁ%aq t 0054, 88§73 @0 81D ol )
of the conmpound obta§nNEdNi to, and stirred ffor 1
hour at 100 C. Upon the conpl et the rea (}n the resul ting mxtjure

was filtered over a short bedo UEIi[e i tter—to renove tron—an

distilled under a pggduced pr?SSWHWMRT@@()MﬁzSBMSbQQ) dﬁ)ﬁb@ﬁﬂ‘@%f& NH 8o th
di chl orometihane and wer Wi t hi@NSRiBI ah o), 3BY@RYE), 591 t&t 1IN0 , SAdH 49
bi car bonat €. 2PBe or ganl gyer & S HE €00 AAEB,h.48h] B, €568, 120 3y (@ Us), hlaZ SO,

—

and filtergd and|di% Pﬁ, dej(brad ). 2di ¢ed Hpr2ess siitr4e), 10hed, ssul ting resi due
was separ atled by coI m E t M EPHyme rS15Mestahe © et hyl acetate (1:[1,
v/iv)) to oldtain 1.5 g of the tifle cormound (Vle|d 75 9% . 1H NWR (30QMHz,
DMSO-d6) 6 19.87 (s, 1), 7.17 (jmy 0®P§9D 108 Ju '5‘53%"')1 G619 (M
111), 6.20 |(m 1H), m lHks,l 7(r§ 218, 67( Oﬁfi,e’Ps( n, P15 R 35 7{‘?)’ of

N- (3- (2-chlorgst hi eno[ 3-2*ghipyrir (ﬁmH $.02 (d, 2H), 6.46 (dd, 1H), 625 dd 1H), 5.74 (dd,

yl ami no) - 4-|f I'Uor 0- phepsil) naar yl aH),dms (BBH), W8 R01HY 1626 155G Oxhlf 94)4482

The conpound obt ai N 2)(m,@#H);Exanpl e 1 and 461 ng (2. 22 mml) af the
conpound ohtained in the Step 2}MSW§$18 WZ§§&$2/MH]n 5mM of 1- pr opanol, and

0.6 nL (3. 33 mol ) of diTsopropytethylamne—was added—thereto,—and—stHrred
for 24 hourls at 110 Upon t he| ROMR @40Mitr, GPCHRS.00dn ), BH6-7.65@, B89l ti ng

m xture was cool ed I to fornp %Izﬁa”éﬁhﬂs fiH), 7.49- eéll (maH, 7337 2t (dc ),
pressure whi 1280 washi ng_wi t §Hpr o? b 4(“1' FtllHl)rg67 boj 14D\ a9- Wl(@dll&;er
under a reduce p Q%FEEL bt a1 {}f)t??%@rfﬂ’oﬂ%zﬁ et 36
% . 1H VR (3 o s, 10. 22(s, 1H),| 8.25
(d. 1H), 7.86 ( 7.59 (m ésozﬁﬂ*f&ﬁ 732 (t. 1H) . 6.42 (m
1H), 6.29 10(m 5 76 (m 1 Preparation of

PMSO de)B51006 (), 043G, tHDDS.34| of
@dzli)n7 3w, 15}, 72406m: Hhgl |

'O
=

N- (4-fl uoro- 3- (2] (J}L hyl -
t he conpourdzggt bi ned i qye St 1) 8

and 55 ng (O. Tiﬂ 13;31 hH g’{g%ga‘h@h H&r?c?‘%‘z a
(0.57 mol ) of t c t, ﬁ‘)ﬁ)gs dCstrred for 5
hours at 100 C Jponthec npl € he rec |on the resulting m xture

was di | ut eq—withrethylacetate hu‘ washred—wth—a saturated
| H-NMR (300MHz, DMSO-ds) & 10.20 (s, 1H), 9.50 (s, 1H), 8.87

/Nwoj@ (s, 1H), 8.05 (m, 2H), 7.63 (m, 2H), 7.55 (m, 1H), 7.42 (m, 1H),
H

212 NI 7.31 (m, 1H), 7.17 (m, 1H), 6.76 (m 2H), 6.47 (m, 1H), 6.25 (m,
o N* 1H), 5.75 (m, 1H), 3.91 (t, 2H), 2.34 (t, 2H), 2.14 (s, 6H), 1.80 (m,
gt @ % 2Hg; ( ) (t, 2H) (t, 2H) (s, 6H), 1.80 (m.

MS (ESI"): m/z = 489.2 [M+H]".

'H-NMR (300MHz, DMSO-d) § 10.14 (s, 1H), 9.54 (s, 1H), 8.99

/N«\@ (s, 1H), 8.06-8.03 (m, 2H), 7.69-7.67 (m, 2H), 7.56-7.54 (m, 1H),
213 NH 7.45-7.42 (m, 1H), 7.32-7.27 (m, 1H), 7.19-7.18 (d, 1H), 7.05-7.02
£ @ NS (m, 2H), 6.47-6.41 (m, 1H), 6.29-6.22 (m, 1H), 5.77-5.73 (m, 1H),

N Ly  [267m, 4H),238 (s, 6H);
S MS (ESI'): m/z = 459.1 [M+H]".
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20 aqueous sol ution of sodi um bi carbonate.

The organic | ayer was separ

at ed,

dried over anhydrous Na2SO4, and filtered and distilled under a reduced
pressur e.woheiwmwsibt i ng resi due was separated by col um pchlirkrreicaasphy

(di chl or onet hane :
conpound (yield: 50 %.

net hanol

(10:
25 (m 4H),

1, v/iv)) to obtain 77 nmg of the title

2.20 (s, 3H); MS (ES[): mz = 504.

[ MMH] . Exanpl e 219: Preparation of
N- (4-fl uoro- 3- (2 (3 fl uoro-4- (4 nethwmm@(sgzln 1-y1) - phenyl am no) -t hi eno[ 3

\Aﬂ

1

edur e
usi ng

, 2-d] pyri m gim-4=ytanmno)=phenyt)=—acrytamde

2011/ 162515@cANHE20115004d82 -. NNH-1 - I\hﬂ}leikih'if‘QaSA simlar proc
as t he proc durelof St ep /]\ of —Ya_l’_‘ﬂ'ﬂ e 218 was carried out PXCGpt for
3-fl uoro-4-(4- ety Lpl pera2| n- | ani l(l)l\;iﬁzep gl 03%mml1 7|6nstead of

4- (4- et hyl jpi per azkoN ) benz 3 f ?gﬁ
obtain 8 ng ;1 t He tltdﬁ npouzé i ?'739 g 41 21‘@%; é%)WHZH)a
DVBO- d6) 5 [10- 25  NOAE0_ (150 (1 ; 55 Tl 82840 HD: 3y
7.85 (d, 1H), 7. =9¥m@w\%§ :M%)égp z,_54 01193878 (t 1H),
(m 1H). 6.27 (m| 1H), 5.75 (m|1H), 2.87 [ 2.25 (m aH), 2.21
3H); M5 (EST): mjz = 5222 [ MfH . I5EXanpi e zzu Preparationof

N-(3-(2- (4-di et hyl OH”Et hyl 'H-NMR (300MHz, DMSO-dg) & 10.06 (s, NH), 9.50 (s, NH), 9.02
phenyl am no) -t hi eno| ri (stH) 4;-oyl(carIHﬁO)96 phanyt.ssae 1 a;%‘é@ 1H), 7.37
A procedure sSiAi llar to t roc Gl B, TS (1, i), B E@, #)), of! (EXATPhEms 18), vas
carried out| excep Hg@é 6«711;]),1%54 QALHAATmOfH), 2.41 (m, 4H), 2.13 (s, 3H);

N- (3-(2-chljoro-thi end[ 3, dMS/EPIE vz 75843/ [MeHIno) phenyl ) acr yl ami de
obtained i n—Step!1l) to 3) of ExaAnple 218 and 0.29 g (1.94 mol) of

4- ((di met hyl am no) anilli m@Nﬁ\xﬁ{@&ﬁ@li‘DQ}S@%)& 12 ﬁH '9%!) & H
(yield: 80%. Yy s, NED, 8Bid N, 6 300Kh, 7 % %ﬂ }Qﬁg
7.63 (dd, 3H),,7(55 (m 7. [is8, 247, Itﬂ1H)77@6(d£ﬁH) 71d7|)(t1 >, 25 1H>’l
(g, 1H), 5. 742'fd S [(@OBYYS, 72 20,0, (285 (BFHD), M) (ESE) )1 50Ninf 278,
[ MtH] . p| m [1&¢ (m.dHx; he procedure of Exanple 220 was
carri ed out exce[t for usimfg 4-W(B$F)|'G’Fn59_3-%/ﬂl\’}*ﬁﬁt hyl phenyl ani ne and
2- met hoxy- 4= 35(pi per| din-1- y|)mern tphenytam ne to obtain—thetitte
compounds d 2011/ [ WMM@Q)‘@@M@(SZ&@ AR (s298D), B.84

in Table 7.

<Tab
217

f Exanp 6&\0‘
Il e

IeQ

2

gﬁ}g%g PR 7,7, 2484741 (3, 1H), 7.29 (m, 2H), 7.18
65 (t, 1H), 6748 (m, 1H),643 (m, 1H), 5.75 (d, 1H), 4.50
(d, 1H), 3.11 (m, 1H), 2.70 (m, 2H), 2.16 (s, 3H), 2.01 (m, 2H),
1.80 (m, 2H), 1.40 (m, 2H);

to

6. 38
(s,

nds
2H),
6. 30

467. 1

shown

MS (ESI'): m/z = 518.2 [M+H]".

Example 218: Preparation of N-(4-fluoro-3-(2-(4-(4-methyl-piperazin-1-yl)-
phenylamino)-thieno[3,2-d]pyrimidin-4-ylamino)-phenyl)-acrylamide

10

15

\Nr\l
LN. C
H

S

Step 1) Preparation of N-(4-fluoro-3-nitro-phenyl)-acrylamide

:
S, O,

2 g (12.81 mmol) o

f 4-fluoro-3-nitroaniline and 3.2 g (38.43 mmol) of

sodium bicarbonate were diluted in 20 mL of tetrahydrofuran and 5 mL of

75



221 0 m 1101 H [10 ' 11-1-NWR (300MHz, DVSO d6) 810.36 (s, NH), 8.32 (d,
1H), 8.30 (m 2H), 7.61 (d, 111), 7.36 (d, 1H), 7.09 (d, 111), 6.88 (s,
NH), 6.6IwOadp11lid5156. 42 (dd, 1H), 6.23 (d, 1H), 5.75 (dpctiR20B/00%488s, 3H),
3.33 (s, 2H), 2.28 (br, 4H), 1.48 (br, 4H), 1.24 (br, 2H; M (ESI+): mz =
485.2 [M+Hr. 222 a, io N ip H N / 11-1-NVR (300MHz, DMSO d6) 610.36 (s,
NH), 8.32 (d, 1H), 8.30 (m 7.61 (d, 1H), 7.48 (t, 1H), 7.36 (d, 1H)

7.09 (d, 1 8 5. 75
(20 H%st?}e% g/ﬁ% ?HQ 4%514?14 gwﬁn&f% %gylowfg@%@e? ‘éfg) sl%kjé)lgé .
(br, 2H): Maddedithgretanar 0= Giend gtiviad foretalguire2A3par e campdetidn of the
N-(3-(2-(4 h

V1 Y phony! amt sy op SEHSEhAE Abdtre was diuisd with shelasriese o7 3Ashed IR e
Step 1) Pr ep@tusatednamfeouerswlmmyIofBSc(diurrhlbmaanmaino[ T h2- diganid ria;chrnwés .
15yl t h| ph N ooun

obt ai ne g%%%gé% %@ng agl.\l%l)o{l lgg so‘i’vaeéf? tﬁ%g&?ﬁn)d ﬁlstltlleﬁ

N, N- di net hytedﬂ&:drmmsdeq tcamb:tam 2 gopfithe Bfleromoipounid (yield: 74 ;%)) f _
tert-butyl-3-nera e a a . 0. 0

carbonate were ad%g%\ﬁ% P@ﬁ[‘g’r\m% 6 d%f glrogﬁé &so&?{)g?gl‘go% pgﬁ?eyg(t"&re.
Upon t he coipl)e?iSér(t,afH}, 1635 Gmc2HQG.81 (e, ikti | | ed wat er was added to the
25resulting mxture to forma solid, and the resulting mxture was filtered
under a WD 2011/ 162515PCT/ KR2011/ 004482 reduced pressure while washing
with diltilled wditep2) Prepareson bf My(3saminb-deluchor slicnyeacryhmeidea r educe
pressure to obtain 1.5 g of the title conpound (yield: 70 % .

1H NWR (300MHz, CDC13) 5 7.92 (d, 1H), 7.77 (s, 1H), 7.56 (d, 1H),

57. 45- 7 36 (m 3H)\ﬁ /@[FQH)
NH,

15 2.65 g (47.59 mmol) of Iron and 0.31 mL (3.80 mmol) of 12 N aqueous
hydrochloric acid were diluted in 40 mL of 50 % aqueous ethanol and stirred
for 1 hour at 100 C. 2.00 g (9.51 mmol) of the compound obtained in the
Step 1 was added thereto, and stirred for 1 hour at 100 C. Upon the
completion of the reaction, the resulting mixture was filtered over a short bed of

20 Celite filter to remove Iron, and distilled under a reduced pressure. The
resulting residue was diluted with dichloromethane and washed with a saturated
aqueous solution of sodium bicarbonate. The organic layer was separated,
dried over anhydrous Na,SO,, and filtered and distilled under a reduced
pressure. The resulting residue was separated by column chromatography (n-

25 hexane : ethylacetate (1:1, v/v)) to obtain 1.5 g of the title compound (yield:
75 %).

'H-NMR (300MHz, DMSO-dg) & 9.87 (s, 1H), 7.17 (m, 1H), 6.89 (4,
1H), 6.75 (m, 1H), 6.39 (m, 1H), 6.20 (m, 1H), 5.70 (m, 1H), 5.16 (s, 2H);

30 Step 3) Preparation of N-(3-(2-chloro-thieno{3.2-dlpyrimidin-4-
ylamino)-4-fluoro-phenyl)-acrylamide

|
NN
@H@(;J\Q

35
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Step 2) Preparation of tert-butyl

3-(2-(4-(4-net hyl pi perazi n-1vl) phenyl am no)t hi eno[ 3, 2-di pyri m di n-4-yl t hi 0)
phenyl carwermatigie2disr 10c, N NH N N ft, i O N HS 151.5 g @8riXRommioyssef the
conpound obtained in the Step 1) was dissolved in 30 m of 2-butanol, and
0.8 g (3.72 mmol ) of 4-(4-nethyl pi perazinl-yl)benzeneam ne and 0.4 nL (3.72
nmol ) of trifl uoroacetl c acid were added thereto. The m xture was stirred

for 10 hours at IpQ. n@%glﬂdt&ﬁaﬁféﬁpine@t egygog{ﬁg%ﬁlgpectllés}{q %I1|Ilﬁ eezﬁth

di chl or onet hane and was a satura ueous sol ution sodi um

]E)I ?:ar bogat emngph ltj)@mmnp@md obkainedt iretheoStap 2nwete dissoNgdSp45 mhdf 1- |
by col um cpropamol, drh WIREIGE S ST O AiSGoDF|etIniE3 WAY aghed sig) BF o

1.0 g of thend |Stlr1@dc’f©m2(4uh@u(swteﬂl@ @6 dgpon the completion of the reactidflr NVR
(BOOM'EE SCD%?}tu‘?g %&r%%g%iedﬂf@ g'ﬂ?fﬁ)ﬁ%} soglﬂ?gncg@l;g&?dlwl%_;a F’e%fug 8’ 0 (m
4|—|) 2. 33 ( presSue, whikk4washingHyvith propanst.epIBy resuting atalin waks dried over

ot - 2- am naiodgt e YpeSpie o TR DI HRES A o) RSl GAJagSE og Ty
mmol ) of the corrprjNMRb(BQDIVHdZ;lBMS“@ &hep 0.3, dEYs 028G, |1H)282!51(dof

di chl t 1 t t d
tirred for Tl 8Bh I 80 it JELTAPEEED. PR T P Ha TR 20 °"
reacti o0, t@m, tH3WS.U6m, HEt ure was distilled under a reduced 5 pressure
to renpove solvent, and the resulting residue was basified (pH=8) with a

sat urat ed aqueous sol ution of sodi um bicarbonate, and extracted with
chloroform The dtgpndk Brawmtmasoﬁdﬁd#eﬂlmﬂo ﬂflé@(@mwthah piptraris- INaDSO4,

and filtere d J d over to
obtain 603 Padda LGOI $2C Qﬂ?ﬁ)@@éﬁ‘}g&gﬂ%@ 00MHz, CD30D)

6796(d 1H) 7.33 (d, 2H), 7.21 (t, 1H), 7.17 (d, 1H), 7.02 (m 1H),

6. 94 6. 8 d 4 . 4H) .. .
St ep4§ epar at i ono ntéh%go Hx]ne%ls %ﬁ ﬁf;{? BP%@?@Q&%T?@?%") 16 SR ) 0878 hi eno
I h3 , 2-dl Sydlsm)ld'edm 3yt bf 2)tpiterolnancd §5 ang (@128 mmol) %fm-@-mcithyfflpm@mﬂur 1(_'ahas
e procedu rieq qut, e or _u e
comound obt 31 heaZb e dnd HATRY R0 370Ri T o B RuBilackif WBid wthe dURE,' )
to obtai n 48®rety, aid stuered ifod @hoommjdmﬂ) (§i elﬂjon&h@’()coni;ﬂéﬁdn biViRe(12aChbir, ,
f?lf)H) 6 74 xﬁegﬁlt,%g;mném}lwég dllﬂ}gd wéh‘%?ﬁ{la éta%_%ncf’@a%ed( th%at@:ﬁdj 18
4H) , 2260 (mqueuu)s sdluBén (of, s@Hpm _IsrB:a(rlEﬁia)tc niChe —organic71dykk Hyas sé’;ﬁfhted
Csi g 311 o e QW afyinsln “iasong i BESEH, Tad FolfRE drith: °4 RRbole”
gﬁt ?Z | - p|t Eepltedsuredf quohm%wgnmﬂdue nwaeemtpalfated by C(él;mn Ichror;xatogtraphy
-(4-nme e . o obtain
the tt1e SeiuBSHARtOnAL, ARBOBTNE Ji)3b el e RedieE domiduiys
2011/ 162515@481dKRA04)L/ 004482 <Tabl e 8> Exanpl e
25 'H-NMR (300MHz, DMSO-dg) & 10.26 (s, 1H), 9.38 (s, 1H), 8.77 (s,
1H), 8.02 (d, 1H), 7.82 (d, 1H), 7.62 (m, 1H), 7.44 (d, 2H), 7.30 (t, 1H), 7.15 (d,
1H), 6.68 (m, 2H), 6.40 (m, 1H), 6.22 (m, 1H), 5.73 (m, 1H), 2.96 (m, 4H), 2.42
(m, 4H), 2.20 (s, 3H);
MS (ESIM): m/z = 504.1 [M+H]".

30
Example 219: Preparation of N-(4-fluoro-3-(2-(3-fluoro-4-(4-methyl-
piperazin-1-yl)-phenylamino)-thieno[3,2-d]pyrimidin-4-ylamino)-phenyl)-
acrylamide

35
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Structure Analysis data 224 OThF LN liffl mL., 1" 40-- S 1H NWMR (300MHz,
DVMSO-d6) 810.37 (s, 1H), 9.57 (s, 1H), 8.24 (d, 1H), 8.01 (s, 1H), 7.98 (m
1H), 7.50wOtp11lid5157.41 (m 1H), 7.31 (m 2H), 7.15 (m prtiHKR26117/@44s7 1H),
6.42 (m 1H), 6.27 (m 1H), 5.74 (m 1H), 3.70 (m 4H), 2.85 (m 4); M
(ESI+): mz = 508.1 [MtHr. 225 IP [00 1H NWR (300MHz, DMSO-d6) 8 8.60 (s,
1H), 8.53 (d, 1H), 8>RE\d, FAH), 8.00 (d, 1H), 7.62 (t, 1H), 7.46 (d, 2H),

7.32 (d, 1H), 6.93 (d,\2N_R.83 (d, 2H), 3.48 (d, 2H), 3.12 (m 4H), 2.83
(s, 3H; M5 (ESI+): mz = § 2 [ M+H] . Exanpl e 226: Preparation of
(E) - 4-(di met hyl am no) - N- ( 3- (2- (4-

5net hyl pi perazin-1-yd)p i F)thi eno[ 3, 2-d] pyri m di n- 4-

yl t hi o) phenyl ) but -1 40 mg (0.09 nmmol) of the conmpound
obtained in Step 2 of anp 15 was dissolved in 1.5 nL of pyridine,

N 2
d 22 0.14 s s = i sret ' u [ '
ﬁ;dr octhr |( e angq‘??éﬂiﬁ%;(% %ﬁﬁggg'tﬁgfﬁ}&@dﬂrg@f §feB 3)839'E94aﬁﬁ#9.218 was
N( 3- di et hy Fairiedopuio pyagpt Nor easing ﬂbom-ﬂffﬂdeeﬂwdplpcmzm-il@fl)amﬂmeadh?ﬁ

h , (I E 3P Aa : L the . [ 0 e
reacti on, t RuiohL R of (b Fibien AR Ey HBRRAIRIRETR B S5 bF
CE| orof orm EriamplQ2b$,dpth§aln(&mg aff the vitle cmopawsh@thabiyidid s31%).at ed ;a![ i nea
T THVRAVIRE, , ver @as%s qrAN ere
ang glr g?lni ICedaﬁﬁgler_ ar e@?@%ﬁg’rg&%@gﬁT e I%ﬁ’ﬂ%’ réesi @gé}@agdsge ar at ed

by col &én chHon&03ddapHy, 7.86 (i Bipedheme2H)Mb2h{my 2H, 6.1.(9 (@, (111‘1/);/6.)78t(0,3) 3
btain 2 it ;
810 (m 10 Ded8 Gy D, STRUER S b, Hff) 2 87 T AN 20 ) 278 2o
7.50 (t, 1169 3H); 42 (m 1H), 7.21 (m 3st, 6.991 (mzl?l:%,(6.7gl_|§d,22lil)7,(6.28
d, , 3.20 (d, . t, , 2. S, , 2. S,
gSH) ; 1% (ESI +):( %?wésgg’o%ngzmifﬂ%% pl <(a 227!_1) Preparati on of
N-(3-(2-(4-(4-nethyl pi perazin-1- _ _ .
yl) phepy! anigg@hidle €noizp.2- 4P¥Epalatioh 4~ %S Ul Al YL ADEIN PRSI HE - T
phenylamino)-thieno[3,2-d]pyrimidin-4-ylamino)-phenyl)-acrylamide

e,
. ”RH@H%

A procedure similar to the procedure of the Step 4) of Example 218 was
carried out except for using 0.67 g (1.94 mmol) of N-(3-(2-chloro-thieno[3,2-
25 d]pyrimidin-4-ylamino)phenyl)acrylamide obtained in Step 1) to 3) of Example
218 and 0.29 g (1.94 mmol) of 4-((dimethylamino)methyl)anilline to obtain
0.69 g of the title compounds (yield: 80 %).
'H-NMR (300MHz, CDCL;) § 8.11 (d, 2H), 7.63 (dd, 3H), 7.55 (m,
4H), 7.18 (m, 2H), 7.05 (s, 1H), 6.45 (d, 1H), 6.30 (q, 1H), 5.74 (d, 1H), 3.38 (s,
30  2H), 2.01 (s, 6H);
MS (ESI"): m/z = 467.1 [M+H]".

A procedure similar to the procedure of Example 220 was carried out
except for using 4-(piperidin-1-yl)methylphenylamine and 2-methoxy-4-
35  (piperidin-1-yl)methylphenylamine to obtain the title compounds of Examples
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Ss 011 ng (0.02 nmmol) of the conpound obtained in Exanple 223 was 15
dissolved in 1.0 nL of dichloronethane, and 20 ng (0. 04 mmol) of

nchl or opewoxyherszaasc aci d was added thereto, and stirre#ctmr260/0vu430t es at
room tenperature. Upon the conpletion of the reaction, the resulting

m xture was diluted with chloroformand washed with a saturated agueous

sol ution of sodium bi carbonate. The organic | ayer was separated, dried over
anhydr ous 2@2[\1%§Q§2 AW olid 1tnef§lﬂe3nd distilled under a reduced pressure.
The resulting re ue was separate by col umm chr omat ogr aphy

(di chl oronet hane : net hanol 6: 1 (v/v)) to obtain 3.0 ng of the title
conpound (yield: 25 %. <Table H-NI\/R (300MVHz, CD30D) 6 8.08
(m 1H), 8.01 (d, 1H), 7.92 (m 1H), ?Pf (7t 7.46 (m 1H), 7.22 (m
3H), 6.73 (d, 1H), 6.38 (m 2H), 5. 76 25(dd, 1H) '3.63-3.56 (m 4H),
3.42-3.34 (m I—Q 3.23 (s, 3H)] M5 (EST): mz = 519.3 [ MtHr. Exanpl e ]228:
Prepar at i OnE{ﬁmp Structure Analysis data

N ( 3- 024( 4-{(4-methyl pi pera2| n- 1 phen furof 3, 2-ci pyrim di m=4=)ypoxy
) phenyl ) acrlyl ami de 3 ﬁ é@é\ﬂ@rpkﬁ@mnﬁoafwggm),ssz (d, 1H),

St epl) Preparatlonof H4- 383H|(1[“r h@ﬂdgﬂ d[’B‘HZ”é]I(ﬁb HP 9188ihe

0 6.4 @2(33.9 a-Ngp ﬁg%% Q %éﬂ)’
| nt ernati onal Publ &Jﬁ 5 %2 g é 1)24(8% 110
di ssol ved ijn 32 niL of rret I mg_(ﬁg) 1) of 3 mtrophenol and

12 nL (67. 7.mol) of diisopropylet v am ne wergw gded thereto, and stijrred

for 24 hour|s at roomterrperzgturmHl}WGbm{;g b&l) 8N1@e H@I rseggc;lqu t he
resulting solid was fa 0 30018 DIBVES (H%VM% { g6 86 o?rlﬁ g% tjo
obtain 6.3 |g 23% th l{:lr/t{\ﬁgHDOJnd),(éws% NH)Bék6 (312%:111 é@B@i 5

DVSO- d6) 6 |8. S 8 >57$Id) IHBSZQ.(S(KH), iﬁ)(s, 2H),208 4Hb,H)48 L 79 (m
1H), 7.27 (|s, N RHgpas ab.i28y  of N-[4 (4- et hyI pi pera2| n- 1
-y1)-pheny1]-4-( - nltrophenoxy MS@SB{ B/z2-546.pIM+HY.di n- 2-am ne 20 i ?J cN

1 02N 250 2.5 g (8 6 ol ) of the compound obtaimed—Tnthe Step 1)
was di ssolved in 50 m of 2-butanol, and 2.0 g (10.3 mmwol ) of

4- (4- et hyl g zin e 1.7

trifluoroacet :a@ﬁggl d %\%jr'e gig)gggt#gr)@t oa(%lj'he grg%{(gn(gm l})lgf’é’\laazn irred
for 12 hour sl)pheny»lamm)tlpmﬂ[Bk?edhwmmdnmﬁ-)dthlen)hml)a@aylamd,e di | ut ed
wi t h di chl oronet hane and washed with a saturated aqueous sol ution of sodium
bi carbonate. The orghirg | ayer was separated, dried over anhydrous Na2SO4,
and filtered and di sti|Neg~under a reduced pressure and dried over. The
resul ti@gg residue was separhted by col uim chromatography (dichl oromethane :
met hanol = 20 : 1 (v/v)) 0 (Nl'rlaln 2.0 g of the title 35conpound (yield: 53

" @
Step 1) Preparation of tert-butyl 3-(2-chlorothienof3.2-dlpyrimidin-4-
15 ylthio)phenylcarbamate

Cl

L2

20 1.1 g (5.32 mmol) of the compound obtained in Step 2) of Example 1
was dissolved in 30 ml of N,N-dimethylsulfonamide, and 1.2 g (5.32 mmol) of
tert-butyl-3-mercaptophenylcarbamate and 3.4 g (10.6 mmol) of cesium
carbonate were added thereto, and stirred for 1 hour at room temperature.
Upon the completion of the reaction, the distilled water was added to the

25  resulting mixture to form a solid, and the resulting mixture was filtered under a
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WD 2011/ 162515PCT/ KR2011/ 004482 1H NMVR (300MHz, CDC13) 6 8.20 (s, 2H), 7.85
(s, 1H), 7.64 (s, 2H), 7.30 (s, 1H), 6.79 (m 4H), 3.14 (m 4H), 2.60 (m

4H), 2. 3WO2P113i6p315 Step 3) Preparation of PCT/KR2011/004482
4- ( 3- am nophenoxy) - N-[ 4- (4- et hyl - pi per azi n-1-
5yD-phenyl]-furo[3,2-cil pyrimdin-2-amne NN c,N 0 1.3 g (22.4

nmml) of Iron and 2 nL of 12 N aqueous hydrochloric acid were diluted in 10

m. of 50 % agyre . i 1 f QLes 1.nut e t : : (4.5
mol ) of the _corrggﬁrﬁ%iﬂgg%}?%e]glla?wngh‘gﬂgt(g%tl%}d \Waas&lSSrclfe srse(j%ﬁ@leng ?d;lh(g&grsﬂ of
50 % aqueousirieduesiunderdedducs priessire wn@btainHeS igr efritheditleacompanmdi (yiakt
stirred for 79 o/%?ur at 100 C. Upon the conpletion of the reaction, the
resulting mxtu 'el was filtered over a short bed of Celite filter to renove
Iron, and distil | édNMRe(3OMBAuCRL lpy e5s@92. (dThE)y 23TI(5i Hd),r7es6 (diel s

dilutedswit i l6c¢§9 n shed with a saturated aqueous sol ution
of 20 sgdi uzﬁ 2';3rb ﬁﬁ?%‘é@%&%i c layer was separated, dried over

anhydrous Na2504, and filtered and distilled under a reduced pressure to
obtain 1.8 g of t tig|e (y¢eld: % . .
11-1-N|\/R(300M—|z,§]t bAgHoN “df ) rerbifyl 3-(2¢4-(dor ¢
(m 2H), 6. ybphenylaminoBheBo[h-dphrimddia4-yithicdphencibafmate 4H) ,
253H); Step4)Preparationof N-(3- 12-[4-(4-nethyl-piperazin-1-yl)-

phenyl aminol - furo [3N=% pyrim di n-4-yl oxyl -phenyl)-acryl amide 1.8 g
(4.3 miBl) of the conpoundNobhtained in the Step 3) and 1.1 g 30 (23.0 nmol)
of sodi um bi carbonate were ted wwth 20 M of tetrahydrofuran and 5 nL
of distilled water, and 0.4 NH3 mol ) of acryloyl chloride was slowy
added thereto at 0 C, andi rred for 30 minutes. Upon the conpletion of

t he reaction, the?f\(fns/'\%ti m M uf'e was diluted with dichl oronet hane and
washed with a satdr@eiNaguesrs o/uti on of sodi um bi carbonate. The organic
35l ayer was separated, Hiri ed oves-4nhydrous Na2SO4, and filtered and
distilled WD 2011£162 CI/ 011/,004482 under, a.reduced pressuke and
dried \gler. The rg ugtﬁzfrlgé%g%eo ¥ SEPRAY dOB%n&Ftﬂddﬂn&‘fhsg%ﬁagWQBhy
(chl or of or mdissabiedandi0 ml 202:butarfol/ and 018g (h2immdH0ofivy (dméthelpissraziad
(oot Yadheradlinine and .4 iy .22 mppo ASIRAGEY Ao g Hghef £ ¢
3H), 6.45 (theraid), TheBmixture s, stidredsfof 0 Hddrs a2 160 T upb) theZoddplétion 3H) ;
M5 (ESI): mg . = 47 5+ Ih s dur e, of EX |l e 228 .qr a sim.lar
procedur e ng t?%p%%‘f%#’%ﬁ""é?c@é@ ﬁbc?'ﬁ{?fgph h%ef iaBag‘p‘lgﬁﬁé“ﬂg} i4, SFHALRd o
Z- NH2( 20has agheousasdutieandfngodisnd bidankechater t The porgariot layer evdsi drigd ovest ead
of 4-(4-net ! | R~y 1= 9y, eneani LN step 2),of Exanple 2 to
obtain the F@f%rggéﬁ%@g)ds agfi @§%|%§P§1§gﬁpg "H?tfraasr (chﬁﬂ Rrﬁgg‘é‘%l efﬁé)a and
9b. 15 WO ABiduel ¢35 sepEatedR0 talubid ¢Rdmataptaphyadidbleronheth&ie untetiianol
Analysi s daps 22911} to obtain 1.0 g of the title compound (yield: 46 %).
'H-NMR (300MHz, CDCLy) & 17.73 (d, 1H), 7.63 (m, 1H), 7.60 (m,
25 1H), 7.39-7.30 (m, 2H), 7.28-7.21(m, 2H), 7.15 (d, 1H), 6.76 (d, 2H), 3.25 (m,
4H), 2.58 (m, 4H), 2.33 (s, 3H), 1.54 (s, 9H).

Step 3) Preparation of 4-(3-aminophenylthio)-N-(4-(4-methylpiperazin-

1-yDphenyl)thieno[3.2-dlpyrimidin-2-amine

30 NN
-
"OT.
NN
s HzN’QSJ\Q
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—-l-nr--1 1., "N, RAWNH HO .... Oor NN 1H NVR (300MHz, CD30D)
8 8.04 (s, 1H), 7.67 (d, 2H), 7.45 (t, 1H), 7.31 (d, 2H), 7.04 (d, 1H),

6. 78 (m 8b)2p11616405( M 5.79 (d, 1H), 3.23 (m 4H, 2cT&KR2n1@mi)s2 1. 15
(d, 6H: M (ESI+): mz = 498.2 [MrH. 230 0**Th ¢,N NH..1. 0a N" N
... N--"- H 1H NVR (300MHz, CD30D) 58. 03 (s, 1H) 7.73 (s, 211), 7.45
(m 1H), 7.31 (d, 211), 7.04 (m 1H), 6.82 (s, 3H), 6.49 (m 2H), 5.80 (d,

1H), 3.81 (m 4H) 3,0 457 H 4:1 NH A
0 a NN kN Ho 1H-RnvR @%@%ﬁm&r&sﬂﬁ‘g%r@m{@ 0%‘“"7 ”é3’}4(‘é g’t%% 350 (s,
1H), 7.50 (dyss@ied in. BB n{lnof didhlorﬁmblhz(ml: ad) 10 mI86f Qﬁfr}}ldfbh):etlﬁ afﬂi (;vrasH 2H) ,
5.83 (d, 1 ES| + zZ = 42 r.
230 il 1 eided et %ﬁb) s d fo; 22 e ﬁoéﬂ\% 36&9?6%5%"8 0 %‘I I\%
7.70 (s, 1lHppmpl&in df thH—beacﬂoAOth(emesﬁthg mixidre( Was ﬂlslilled&aﬂcﬂar(eﬁredll&d 6. 40
(m 2H) 60 (nges gﬁe tokpegg)v(e olgegﬂlt an ’tl;}ﬁ)reismtgr}ﬁ_ﬁeslfgm vzv'as2 %agi%’ed6(g}-[=8%'“1n?h (m

a saturated aqueous solutlon of sodium bicarbonate, and extracted with

chloroform. The organic layer was separated, dried over anhydrous Na,SO,,

and filtered and distilled under a reduced pressure and dried over to obtain 603

mg of the title compound (yield: 75 %).

10 'H-NMR (300MHz, CD;0OD) § 7.96 (d, 1H), 7.33 (d, 2H), 7.21 (4,
1H), 7.17 (d, 1H), 7.02 (m, 1H), 6.94 (m, 2H) 6.80 (d, 2H), 3.14 (m, 4H), 2.65
(m, 4H).

Step 4) Preparation of N-(3-(2-(4-(4-methylpiperazin-1-
15 yl)phenylamino)thieno[3.2-d]pyrimidin-4-ylthio)phenvl)acrylamide

A similar procedure as the procedure of Step 6) of Example 1 was
carried out except for using the compound obtained in the Step 3), instead of the
compound obtained step 5), to obtain 452 mg of the title compound (yield:
67%).

20 'H-NMR (300MHz, CDCl;) & 7.78 (m, 1H), 7.75 (d, 1H), 7.46-7.41
(m, 3H), 7.20 (d, 2H), 7.18 (d, 1H), 6.77 (d, 2H), 6.41 (d, 1H), 6.21 (dd, 1H),
5.78 (d, 1H), 3.12 (m, 4H), 2.60 (m, 4H), 2.36 (s, 3H);
MS (ESI"): m/z = 503.7 [M+H]".

25 The procedure of Example 223 or a similar procedure was repeated
except for using 3-fluoro-4-morpholin-4-ylphenylamine and 3-fluoro-4-(1-
methyl-piperidin-4-yl)phenylamine, instead of 54-(4-methylpiperazin-1-
yl)phenylamine in step 2) of Example 223, to obtain the title compounds of
Examples 224 and 225 as shown in Table 8.

30
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M5 (ESI +):
1H NMR (300

mz =512.2 [MH. 233 0 NS a .... NH..i. 0aN' NN---' H
MHz, CD30D) 58.13 (s, 111), 7.70 (s, 1H), 7.60 (m 311), 7.45

(m 2H), woQbi(wpsidH), 6.89 (s, 1H), 6.69 (m 1H), 6.38PCMKI2bY1/00%48Z7

(d,

111); MS (ESI+): mz =451.1 [M:H. 234 "N lir - 0 1H NWVR (300MHz, CDC13)
87.96 (s, 1H), 7.64 (brs, 1H), 7.58-7.52 (m 2H), 7.40-7.37 (m 1H), 7.12
(m 111), 7.04 (m 111), 6.94-6.92 (m 211), 6.80-6.74 (m 214), 6.40 (m
111), 6.29- 6.25 (m 1H), 5.79-5.75 (g».é?_@iyg)) 3.79 (s, 3H), 3.48 (s, 3H),
3.02 (m 414), 2.61 (m 4H), 2.35 (s VS (ESI+): mz = 501.2 [ M+H].
235 'NF 4 NH_ aN - Nl 0' ' H 1H NMR (300MHz, CD30D) 58.07 (s, 1H), 7.(75
s, 1H), 7. 741 (m [2H) | 7.04 (m 3H). 6.83 (s, 1H), 6.38 [m
(211),H23. 77 %H“SPR oSHEetISE Copy 2071 (m 1H) Anplysisdgta "3 2' 15 (m
211), 1.76 [([m 4]1) V5 (EST+)T [mz = 487. 2 [WH . WO

2011/ 162515 a 236

PCT/ KF22011¢\’0§1)4 82 <TabhenMRBobasMscL) Lg:tly_gf(sﬁqg,l 9{§7i(§ lﬁi\t
8.24 (d, 1H), 8.01 (s, 1H), 7.98 (m, 1H), 7.50 (t, 1H), 7.41 (m,
224 hiH 1H), 7.31 (m, 2H), 7.15 (m, 1H), 6.73 (m, 1H), 6.42 (m, 1H),

\ji IS )\)“7 6.27 (m, 1H), 5.74 (m, 1H), 3.70 (m, 4H), 2.85 (m, 4);

MS (ESI"): m/z = 508.1 [M+H]".

N F 'H-NMR (300MHz, DMSO-d¢) & 8.60 (s, 1H), 8.53 (d, 1H),
g ‘[b 8.36 (d, 1H), 8.00 (d, 1H), 7.62 (t, 1H), 7.46 (d, 2H), 7.32 (d,
225 H 1H), 6.93 (d, 2H), 3.83 (d, 2H), 3.48 (d, 2H), 3.12 (m, 4H), 2.83
2O x% (s, 3H);
MS (EST"): m/z = 520.2 [M+H]".

10

15

20

25

Example 226: Preparation of (E)-4-(dimethylamino)-N-(3-(2-(4-(4-
methylpiperazin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
ylthio)phenyl)but-2-enamide

N™
LN
O N™N

40 mg (0.09 mmol) of the compound obtained in Step 2 of Example 223
was dissolved in 1.5 mL of pyridine, and 22 mg (0.14 mmol) of (E)-4-
(dimethylamino)-2-butenoic acid hydrochloride and 35 mg (0.18 mmol) of N-
(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride were added
thereto, and stirred for 30 minutes at 80 C. Upon the completion of the
reaction, the resulting mixture was diluted with mixed solvent of chloroform :
2-propanol (3 : 1(v/v)) and washed with saturated saline. The organic layer
was separated, dried over anhydrous Na,SO,, and filtered and distilled under a
reduced pressure. The resulting residue was separated by column
chromatography (dichloromethane : methanol = 6 : 1 (v/v)) to obtain 2 mg of
the title compound (yield: 4 %).

'H-NMR (300MHz, CDCl;) & 8.10 (m, 1H), 8.02 (d, 1H), 7.93 (s, 1H),

82



HF -Ir*---Na ,NH"' A NN Ogel' }Liki H 1H NWR (300MHz, CD30D) 8
8.01 (s, 1H), 7.73 (s, 1H), 7.58 (d, 1H), 7.43 (m 2H), 7.28 (g, 1H), 7.02
(m 2H), Wobsdhi(s2s1311), 6.57 (t, 1H), 6.40 (m 2H), 5.7PCcEaRr2bird)4823. 21
(m 2H), 2.60 (m 2H), 2.32 (s, 6H; M5 (ESI+): mz = 476.2 [MH. 237 HF
N ak, gill NH A N14 Ogi aI ?- 1IN g-LIPI HO 1H NWMR (300MHz,
CD30D) 8 8.04 (s, 1H), 7.70 (s, 760d1,743 t,H2 7.26 (d,
1H), 7.04 1 6: ; 2

1;'2 S Bgmgom 1H)! m%iri 1111%1;{}216@1@ 31(15 6, G%Péﬂﬁﬁo H% ggé((ﬁ(nf’ 21).
108 (o Sy DN F50 i (5 4602286 (AT, 259 oD 2OF iR & 1

5Tabl ets for oraIMgg(@g]f)s%/gu%D%?%ﬂgl ng each of the conpounds of

formula (1) obtained I n Exanpl es 7 as an active ingredient were
prepared by the conventional nethod based on the recipe of Table 10. <Table

10> | dient A b edie 0.1
Lact 090780 . WhgReanple p2t: - Prbifrddiil COrN- (13- ARHiethylb i rdzfii-1
;Bphenylammo)thleno[ii 2-d]|pyrimidin-4-ylsulfinyl)phenyl)acrylamide

N

L_N
R
3 N

11 mg (0.02 mmol) of the compound obtained in Example 223 was
15 dissolved in 1.0 mL of dichloromethane, and 20 mg (0.04 mmol) of m-
chloroperoxybenzoic acid was added thereto, and stirred for 60 minutes at room
temperature. Upon the completion of the reaction, the resulting mixture was
diluted with chloroform and washed with a saturated aqueous solution of
sodium bicarbonate. The organic layer was separated, dried over anhydrous
20  Na,SOq, and filtered and distilled under a reduced pressure. The resulting
residue was separated by column chromatography (dichloromethane : methanol
=6 : 1 (v/v)) to obtain 3.0 mg of the title compound (yield: 25 %).
'H-NMR (300MHz, CD;0D) § 8.08 (m, 1H), 8.01 (d, 1H), 7.92 (m,
1H), 7.51 (t, 1H), 7.46 (m, 1H), 7.22 (m, 3H), 6.73 (d, 1H), 6.38 (m, 2H), 5.76
25 (dd, 1H), 3.63-3.56 (m, 4H), 3.42-3.34 (m, 4H), 3.23 (s, 3H);
MS (ESI"): m/z = 519.3 [M+H]".

Example 228: Preparation of N-(3-((2-((4-(4-methylpiperazin-1-
yDphenyl)amino)furo[3,2-d]pyrimidin-4-yl)oxy)phenyl)acrylamide
30
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Preparati on Exanple 2 Hard gel atin capsul es for oral

adm ni stration conprising each of the conpounds of forrmula (1) obtained in
Exanpl es Wot2011287518s an active ingredi ent 15were prepar edThR20N€004482
conventional nethod based on the recipe of Table 11. <Table 11> | ngredi ent
Amount /tabl et Active Ingredient 100 ng Corn Starch 40 ngy WO
2011/162515PCT/ KR2011/ 004482 Lactose 80 ng Crystalline Cellul ose 80 ny
Magnesi um St ear at§tep myl) PreRpaaiioan EXRMPb&hboroldi( SiitrOphdndkraEd[90S

conprising each,of .. the conpounds of fornula 5 (I) obfained In Exanples 1 to
237 as an aé&ﬂ@“—"@d%iedi ent were prepared by the conventional nethod based

on the recipe of Table 12, wherein when a salt of the conpound of formula
(1) was used, the pH val ue was not mani pul ated. <Table 12> | ngredi ent
Anount/tabl et Active | ngredi 20 mg 5% d ucose solution 10 mM HC1 (1N)

adjusted to pH 4 10 Peepar Exanple 4 I njection formul ati ons
conpri sing each of thrrpij‘% of fornmula (1) obtained in Exanples 1 to
o

237 as an active OgNredre@ r® prepared by the 15conventional nethod

based on the recipe of Table <Tabl e 13> I ngredi ent

64 g (33.9 mmol) of 24-dichlorofuro[3,2-d]pyrimidine (see:
International Publication Number WO 2008073785 and WO 2008152394) was
10 dissolved in 32 mL of methanol, and 5.7 g (40.6 mmol) of 3-nitrophenol and 12
mL (67.7 mmol) of diisopropylethylamine were added thereto, and stirred for
24 hours at room temperature. Upon the completion of the reaction, the
resulting solid was filtered and dried over under a reduced pressure to obtain 6.3
g of the title compound (yield: 64 %).
15 'H-NMR (300MHz, DMSO-d¢) § 8.61 (s, 1H), 8.33 (s, 1H), 8.21 (d,
1H), 7.90 (d, 1H), 7.79 (m, 1H), 7.27 (s, 1H);

Step 2) Preparation of N-[4-(4-methyl-piperazin-1-yl)-phenyl]-4-(3-

nitrophenoxy)-furo[3.2-dlpyrimidin-2-amine

20 \N/\l
~u
H
el s
O,N o)\f}
25 O

2.5 g (8.6 mmol) of the compound obtained in the Step 1) was dissolved
in 50 ml of 2-butanol, and 2.0 g (10.3 mmol) of 4-(4-methyl-piperazin-1-
yDanilline and 1.5 mL (8.6 mmol) of trifluoroacetic acid were added thereto.
The reaction mixture was stirred for 12 hours at 100 C, upon the completion of

30 the reaction, diluted with dichloromethane and washed with a saturated aqueous
solution of sodium bicarbonate. The organic layer was separated, dried over
anhydrous Na;SO,, and filtered and distilled under a reduced pressure and dried
over. The resulting residue was separated by column chromatography
(dichloromethane : methanol = 20 : 1 (v/v)) to obtain 2.0 g of the title

35 compound (yield: 53 %). '
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Amount /tabl et Active Ingredient 20 ng Pol yethylene G ycol 400 2 ml Sterile
Water 8 ml  Test Exanple 1: Inhibition test for growh of cancer cell

expr essi NYOBRGHR 62015 In order to identify that the POTAR201&08432pOUNS
obtained in Exanples 1 to 237 selectively inhibit on the growth of the
cancer cell expressing EGFR nmutants conpared than EGFR WI, the inhibiting
test of the inventive conpounds on the cancer cell growth was conduct ed as

fol low For the tepNMR Go9MHZC I e
wi | d-type (&\Iﬁ) | cancer @E@E}J&ié%&(&%{ﬁ% g;/e%%%@‘gi ng{ |ne
HoC827 whos é-30h(ss ﬂHEeg 78 (B éhed- 14t (oL}, i2060 (o, 4Ry2.3% (5GEB;t yr osi ne
ki nase, and NCl - H1975 expressi ng EG-FR L858R/ T790M nut ant whi ch have
resi stance to the_approved EGFR i nhibitors such as Gefitinib or Erlotinib
were enpl oyed SMIEPWHﬁHIQf&-(ﬁﬂmﬂm@IEﬁOKV\) M E-Chmethiylepiporazimd -
cancer sgell | o ﬁﬁiudlrﬁ PMidn ATCC CRL 1555), HCC827 (ATCC
CRL2868) an - lin A431 cell line was
i ncubated in a hi g*}%/ucose DVEM ( Dul becco S l\/bdl fied Eagl e' s Medi um

%

suppl enented with 1 etal bovine serum (FBS) 10 and 1%

penicillin/streptonycin bco BRL), and HCC827 and NCI-H1975 cell lines
were incubated in an RP hum suppl enented with 10% FBS, 1%
penicillin/streptonyciq and 1% sodi um pyruvate. The cancer cell lines
stored in a liquid ni geh} tBnk were each quickly thawed at 37C, and
centrlinged to reqN m The resulting cell pellet 15 was m xed

with a culture nedium |ncuba dinaculture flask at 37C under 5% CO2 for
2 to 3 days, and the nmediumwas renoved. The renmaining cells were washed

with DPBS (Dul bededgs(2RHospnel) ©fBuert andd shi o3 I\éa@wdr}airedllbrlomcime

flask b

cul tur eyngif”ﬁﬁ% Jnbgea i KM o 98 ALeYR c@ahOEaHE Shimel BF I sbfledat,
case 20 of 10327 ZAdgNdis mlgmis) of | the, carhpoutid mbta;medvan ther Steq:xﬁh)mlas o5 X
104 / | [

of 2 o5 %"é"ss‘;*g?%moﬁ*‘} bl el S Ehlandt ik Y95 ARG OByl ]
cells were %Qtéfiam Stirel f%lohﬂmdlaurﬂl(lﬁorﬁ ai rUprgl @h&%oﬁﬁﬂe‘amﬂ dif’/cthe

peni ci | i n/ shEge, Cﬂe?ulttﬁgr@ﬂtp}ez@\Iagr@tér‘é&(i)tde?% %ﬁ(ﬁ{ Yl Sc éte lﬁﬁ%rc . d | n

t he test 25conpoun S on cofnpoun
Exanpl es 1 tegovg7ropandedistilled ysdm@aedweé@rmm nel gy tesultingiedmlueBO) t o

t |
DVBOy 106 MO e SHigE Bictbrorfb AR ahd Mochfd Wit s SATRRSAR; S8R ° "
unti| 20 congidéem Bicadwmate. onlheorgasic dayeai wesl sefretedlBOedooweri anhydoousai ni ng
t est | | t f
100 oM and oo gl el shd Riifed dndeP n FERIUE fefsdre 46 BbrafP REFEBE B 7 ©
concent r at i @t eempuEol (risld: 9% han 1% . The nedi um was renoved from

h [l of thel hen, f t
ggfut},\gn wgs adg 13 to eécwmﬁ @?d’? Snt7h71e&%‘3 H)t 3%2‘%2&5 fagﬂ%‘ qﬁ@ ’pl ate
was i ncubat@®@84dm, 24D, $adefs, 5o edr65 dm, 3232 (mydH), 2.60 (m, 4H), 2.36 (s,
2011/ 15251 )/KR2011/ 004482 (except that NCl-H1975 cells were incubated

for 48 hours After renoving the nediumfromthe plate, 50 RL of 10%
trichl oroacetl c acid was added to each wel |, and the plate was kept at 4C
for 1 hour to fixdj )
trichloroacetic acra T Wa ETTOVEd ‘ & prate was
dri ed, CYTATRRO

of 0.4%di ssol veq g g @0/3 %gl%i)com@cm%opﬂmﬁpsa%otkﬂe pté; I B

m xture was reacted"f eratare £nhe dye
sol utiXh, t@3.Gpmarel) Wei§0dasnémcatbmmatww dlhndi wath 2@ mileof tetakydtdferaty e

| ut f 0 10 d.
750" g1 "o TR RimE LA HE iR INA it RS 8PS EREI A Bt Hhse "o
540 nm wavelewlt addedsthdeste atDnéy anid: stireednior SOphatues. ealdpon thmcmﬁpml@h

vavel ength dfomegRasibthHe kg ThRE SR MRS RmaRaTe sy, "

t he concentW&hedrwﬁh avsatwriatesioguienhs sohition afcsodiem bnlaafben@tbuaﬂm okﬁaﬂih@s ed on
t he difd er of & est | s ,and, t itial
densi t?{/5f of Gl cgr gg% Vg%s ?rﬁr(t:&g 46%?9?1’912%5&%*%0}‘}&1\] Q’;ﬂt élgdv\f (t h%ndc 9&? I npound

whi ch was regarded as 100% The calculation of G50 and the result analysis
were carried out by using Mcrosoft Exce’, and the results are shown in
Tabl es 14a to 14f. Wherein, A neans that G 50< 50 nM B neans that G50 is
50- 100 20nM C neans that G150 is 100-1,000 nM and D neans that G 50>
1,000 nM



WO 2011/ 162515PCT/ KR2011/ 004482 <Tabl e 14a> G 50 Exanpl e HCC327 NCI - H1975
A431 EGFR DelE746 A750 EGFR L858R/ T7TOOMEGFR W 1 AAD2 BBD3AADA4
B B D6 BvB2wi1/#2#A5- 8 PCT/KR2011/004482

under a reduced pressure and dried over. The resulting residue was separated by
column chromatography (chloroform : methanol = 20 : 1 (v/v)) to obtain 940
mg of the desired compound (yield: 46 %).
'H-NMR (300MHz, CD;0D) & 8.04 (s, 1H), 7.68 (d, 2H), 7.45 (t, 1H),
5 7.32(d, 2H), 7.03 (d, 1H), 6.78 (m, 3H), 6.45 (m, 2H), 5.80 (d, 1H), 3.08 (m,
4H), 2.61 (m, 4H), 2.35 (s, 3H);
MS (ESI): m/z = 470.2 [M+H]".

The procedure of Example 228 or a similar procedure was repeated

10  except for using various amine derivatives of Z-NH,(Z has the same meaning as

defined in the present invention), instead of 4-(4-methylpiperazin-1-

yl)benzeneamine in step 2) of Example 228, to obtain the title compounds of
Examples 229 to 237 as shown in Tables 9a and 9b.

15
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<Table 9a>
Example Structure Analysis data
A N 'H-NMR (300MHz, CD;0D) § 8.04 (s, 1H), 7.67 (d, 2H),
229 @NH 7.45 (t, 1H), 7.31 (d, 2H), 7.04 (d, 1H), 6.78 (m, 3H), 6.40 (m,
e 21 NN 2H), 5.79 (d, 1H), 3.23 (m, 4H), 2.76 (m, 5H), 1.15 (d, 6H);
vﬂ o ';, MS (ESI"): m/z = 498.2 [M+H]".
o™y .
\,N@ H-NMR (300MHz, CD;OD) & 8.03 (s, 1H), 7.73 (s, 2H),
230 NH 7.45 (m, 1H), 7.31 (d, 2H), 7.04 (m, 1H), 6.82 (s, 3H), 6.49 (m,
2 2 NN | 2H),5.80 (d, 1H), 3.81 (m, 4H), 3.01 (m, 4H);
\)’*” 0y | MS(ESI): miz=457.1 [M+H]".
*\@NH 'H-NMR (300MHz, CD;OD) & 8.14 (s, 1H), 7.83 (s, 2H),
231 1 7.70 (s, 1H), 7.50 (m, 2H), 7.33 (m, 1H), 7.11 (d, 2H), 6.87 (s,
\ﬁ @ NN | 1H), 647 (m, 2H), 5.83 (d, 1H), 3.66 (s, 2H), 2.16 (s, 6H);
u o 52 | MS (EST): m/z = 429.1 [M+H]".
Ol’\@ 'H-NMR (300MHz, CD;0OD) & 8.03 (s, 1H), 7.70 (s, 1H),
N NH 7.60 (d, 1H), 7.40 (m, 3H), 7.02 (d, 3H), 6.79 (s, 1H), 6.40 (m,
232 'o @ NAN | 2H),5.76 (d, 1H), 3.30 (m, 2H), 2.90 (d, 2H), 2.25 (d, 6H), 2.15
SANARA A (m, 1H), 2.00 (m, 2H), 1.80 (m, 2H), 1.50 (m, 2H);
H 04 | MS(BSI"): mz=5122 [M+H]".
o]
Hchs)@ 'H-NMR (300MHz, CD;OD) & 8.13 (s, 1H), 7.70 (s, 1H),
233 NH 7.60 (m, 3H), 7.45 (m, 2H), 7.05 (m, 1H), 6.89 (s, 1H), 6.69 (m,
, Q! NN | 1H),6.38 (m,2H),5.77 (d, IH);
VH oy | Ms (ESTY): m/z = 451.1 [M+H]".
SVENGEN 'H-NMR (300MHz, CDCl;) § 7.96 (s, 1H), 7.64 (brs, 1H),
\'N(?:L 7.58-7.52 (m, 2H), 7.40-7.37 (m, 1H), 7.12 (m, 1H), 7.04 (m,
234 R 1H), 6.94-6.92 (m, 2H), 6.80-6.74 (m, 2H), 6.40 (m, 1H), 6.29-
2 LN 6.25 (m, 1H), 5.79-5.75 (m, 1H), 3.79 (s, 3H), 3.48 (s, 3H), 3.02
SANTF 0N | (m, 4H), 2.61 (m, 4H), 235 (s, 3H);
o MS (ESTY): m/z = 501.2 [M+H]".
N F 'H-NMR (300MHz, CD;0D) & 8.07 (s, 1H), 7.75 (s, 1H),
7.47 (m, 1H), 7.41 (m, 2H), 7.04 (m, 3H), 6.83 (s, 1H), 6.38 (m,
235 B{: 2H), 5.77 (d, 1H), 2.99 (d, 2H), 2.71 (m, 1H), 2.32 (s, 3H), 2.15
SR AN |, 2H), 176, 4H);
H 04 MS (ESI"): m/z = 487.2 [M+H]".
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<Table 9b>
Example Structure Analysis data
P 'H-NMR (300MHz, CD;OD) § 8.01 (s, 1H), 7.73 (s, 1H), 7.58 (4,
N @NH 1H), 7.43 (m, 2H), 7.28 (q, 1H), 7.02 (m, 2H), 6.77 (s, 1H), 6.57 (t,
236 X 1H), 6.40 (m, 2H), 5.77 (q, 1H), 3.21 (m, 2H), 2.60 (m, 2H), 2.32
(o) N™N
RN s, 6m);
H oY/ MS (ESIY): m/z = 476.2 [M+H]".
H 'H-NMR (300MHz, CD;OD) & 8.04 (s, 1H), 7.70 (s, 1H), 7.60 (d,
,,O' @NH 1H), 7.43 (t, 1H), 7.26 (d, 1H), 7.04 (m, 2H), 6.79 (s, 1H), 6.62 (t,
237 o NEN 1H), 6.40 (m, 2H), 5.77 (d, 1H), 3.30 (s, 1H), 2.85 (d, 2H), 2.31(s,
V"N@‘o L 3H), 2.16 (m, 2H), 1.90 (m, 2H), 1.48 (m, 2H);
H ¥ MS (ESI"): m/z = 502.2 [M+H]".
Preparation Example 1
5 Tablets for oral administration comprising each of the compounds of

formula (I) obtained in Examples 1 to 237 as an active ingredient were prepared
by the conventional method based on the recipe of Table 10.

<Table 10>
Ingredient Amount/tablet
Active Ingredient 100 mg
Corn Starch 80 mg
Lactose 80 mg
Magnesium Stearate 5mg

10

Preparation Example 2

Hard gelatin capsules for oral administration comprising each of the

compounds of formula (I) obtained in Examples 1 to 237 as an active ingredient

15 were prepared by the conventional method based on the recipe of Table 11.

<Table 11>
Ingredient Amount/tablet
Active Ingredient 100 mg
Corn Starch 40 mg
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Lactose 80 mg
Crystalline Cellulose 80 mg
Magnesium Stearate 5mg

Preparation Example 3

Injection formulations comprising each of the compounds of formula

5 (I) obtained in Examples 1 to 237 as an active ingredient were prepared by the

conventional method based on the recipe of Table 12, wherein when a salt of the
compound of formula (I) was used, the pH value was not manipulated.

<Table 12>
Ingredient Amount/tablet
Active Ingredient 20 mg
5% Glucose solution 10 ml
HCI (1IN) adjusted to pH 4
10
Preparation Example 4
Injection formulations comprising each of the compounds of formula
(I) obtained in Examples 1 to 237 as an active ingredient were prepared by the
15 conventional method based on the recipe of Table 13.
<Table 13>
Ingredient Amount/tablet
Active Ingredient 20 mg
Polyethylene Glycol 400 2 ml
Sterile Water 8 ml
Test Example 1: Inhibition test for growth of cancer cell expressing EGFR
20

In order to identify that the inventive compounds obtained in Examples

1 to 237 selectively inhibit on the growth of the cancer cell expressing EGFR
mutants compared than EGFR WT, the inhibiting test of the inventive
compounds on the cancer cell growth was conducted as follow. For the test, a

25 skin cancer cell line, A431 overexpressing EGFR wild-type (WT), a lung cancer
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cell line, HCC827 whose in-frame is deleted at position 19 exon in EGFR
tyrosine kinase, and NCI-H1975 expressing EGFR L858R/T790M mutant
which have resistance to the approved EGFR inhibitors such as Gefitinib or
Erlotinib were employed.

5 The inhibiting test of the inventive compounds on the cancer cell
growth was conducted in A431 (ATCC CRL-1555), HCC827 (ATCC CRL-
2868) and NCI-H1975 (ATCC CRL-5908) cell lines.

A431 cell line was incubated in a high-glucose DMEM (Dulbecco's
Modified Eagle's Medium) supplemented with 10% fetal bovine serum (FBS)
10 and 1% penicillin/streptomycin (Gibco BRL), and HCC827 and NCI-H1975
cell lines were incubated in an RPMI medium supplemented with 10% FB S, 1%
penicillin/streptomycin and 1% sodium pyruvate. |
The cancer cell lines stored in a liquid nitrogen tank were each quickly
thawed at 37°C, and centrifuged to remove the medium. The resulting cell pellet
15 was mixed with a culture medium, incubated in a culture flask at 37°C under
5% CO, for 2 to 3 days, and the medium was removed. The remaining cells
were washed with DPBS (Dulbecco's Phosphate Buffered Saline) and separated
from the flask by using Tripsin-EDTA. The separated cells were diluted with a
culture medium to a concentration of 1 X 10° A431 cells/ml, except that in case
20 of HCC827 and NCI-H1975 cells, the dilution was carried out to 5 X 10*
cells/ml. 100 pl of the diluted cell solution was added to each well of a 96-well
plate, and incubated at 37°C under 5% CO, for 1 day. NCI-H1975 cells were
starved in a RPMI-1640 medium containing 0.1% FBS and 1%
penicillin/streptomycin to maximize the reacting activities of the cell on the test
25  compounds on the following day.
The compounds obtained in Examples 1 to 237 were each dissolved in
99.5% dimethylsulfoxide (DMSO) to a concentration of 25 mM. In case that
the test compound was not soluble in DMSO, 1% HCI was added thereto and
treated in a 40°C water bath for 30 mins until a complete dissolution was
30  attained. The DMSO solution containing test compound was diluted with a
culture medium to a final concentration of 100 uM, and then diluted 10 times
serially to 10 uM (a final concentration of DMSO was less than 1%)).
The medium was removed from each well of the 96-well plate. And
then, 100 pl of a test compound solution was added to each well holding the
35 cultured cells, and the plate was incubated at 37°C under 5% CO, for 72 hours
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(except that NCI-H1975 cells were incubated for 48 hours). After removing
the medium from the plate, 50 pl of 10% trichloroacetic acid was added to each
well, and the plate was kept at 4°C for 1 hour to fix the cells to the bottom of
the plate. The added 10% trichloroacetic acid solution was removed from each
5  well, the plate was dried, 100 pl of an SRB (Sulforhodamine-B) dye solution at
a concentration of 0.4% dissolved in 1% acetic acid was added thereto, and the
resulting mixture was reacted for 10 mins at room temperature. After
removing the dye solution, the plate was washed with water, and well dried.
When the dye solution was not effectively removed by water, 1% acetic acid
10 was used. 150 pul of 10 mM trisma base was added to each well, and the
absorbance at 540 nm wavelength was determined with a microplate reader.
In case of NCI-H1975, the cell viabilities were determined as the absorbance at

490 nm wavelength using Celltiter 96 Aqueous One solution (MTS, promega).
Gls, the concentration at which 50% inhibition occurs, was evaluated
15  based on the difference between the final density of the test cells and the initial
density of the cells incubated in a well not-treated with the test compound
which was regarded as 100%. The calculation of Glso and the result analysis
were carried out by using Microsoft Excel, and the results are shown in Tables
14a to 14f. Wherein, A means that GI5< 50 nM, B means that Gls,is 50-100

20 nM, C means that Glspis 100-1,000 nM, and D means that GI5,> 1,000 nM.
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<Table 14a>
Glso
HCC827 NCI-H1975 A431
Example
EGFR DelE746_A750 | EGFR L858R/T790M EGFR WT
1 A A D
2 B B D
3 A A D
4 B B D
6 B A -
7 A A -
8 A A D
9 A A -
10 A A C
11 A A C
12 A A -
13 A A C
14 A B -
15 A A -
16 B A -
17 A A -
18 A A -
22 A B -
23 B A D
24 A B D
25 B B -
26 A A D
27 A A -
28 B A -
29 B A D
30 C A D
31 A A D
32 A A D
35 A A -
36 B A -
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<Table 14b>
Glso

HCC827 NCI-H1975 A431

Example
EGFR DelE746_A750 | EGFR L858R/T790M EGFR WT

D

37
38
40
41
42
45
46
47
48
49
50
51
52
53
54
55
56
57
59
60
61
62
65
66
69
71
72
76
77
78
79
80
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Glso

Example

HCC827

NCI-H1975

A43]

EGFR DelE746_A750

EGFR L858R/T790M | EGER WT

82

A

D

83

C

84

90

92

93

94

95

97

98

99

100

102

103

106

107

108

109

111

112

114

115

116

117

118

119

120

121

122

123

124

125
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A
B
A
A
B
A
A
A
A
A
A
B
A
A
A
B
A
A
A
A
A
A
B
B
A
A
A
A
B
A
A
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<Table 14d>
Glso

HCC827 NCI-H1975 A431

Example
EGFR DelE746_A750 | EGFR L858R/T790M EGFR WT

126
127
128
129
130
131
132
133
134
135
136
138
139
140
142
143
144
148
154
156
158
159
160
165
167
168
169
172
173
174
175
176

D
D
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Glso

Example

HCC827

NCI-H1975

A431

EGFR DelE746_A750 | EGFR L858R/T790M

EGFR WT

178

>

w)

180

181

182

183

184

185

186

187

189

wilvliviivilviiviiviivliw)

190

191

196

197

199

201

202

203

205

206

207

208

209

210

211

212

213

214

215

216

217

218
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<Table 14f>
Glsp
HCC827 NCI-H1975 A431
Example
EGFR DelE746_A750 | EGFR L858R/T790M EGFR WT

219 A A D
220 A A -
221 A A -
222 B B -
223 A A D
224 A A -
225 A A -
228 A A C
229 A A C
232 B B -
234 A A D
235 A A -
237 A A D
Erlotinib A D B
Lapatinib C D B
BIBW2992 A A A

As shown in Tables 14a to 14f, almost of the inventive compounds

showed an excellent anticancer activity by selectively inhibiting the growth of
5 the HCC827 and NCI-H1975 non-small cell lung cancer (NSCLC) cells
expressing EGFR mutants (GIs;= A or B), with no anticancer activity on A431
cell expressing EGFR WT (Glsp= D). Such the inhibition mechanisms of the
inventive compounds are very different from those of the commercially
marketable EGFR tyrosine kinases (e.g., Erlotinib and Lapatinib) or the being

10  developed material (BIBW2992).

As shown in Table 14f, Erlotinib as the first generation EGFR inhibitor
was very effective in inhibiting the growth of NSCLC cell lines expressing
EGFR mutants (HCC827, GIs;= A), while it provided no inhibition activity
against NSCLC cell lines expressing EGFR T790M point mutation (NCI-H1975,

15 Gls;= D). Also, the currently marketable Lapatinib which inhibits both EGFR
and HER-2 showed a weak inhibition activity (HCC827, Glsp= C) or no
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inhibition activity (NCI-H1975, Glsy= D) against NSCLC cell lines. Further,
the irreversible inhibitor having quinazoline structure, BIBW2992 (Boehringer
Ingelheim, currently in the phase III stage, exhibited a strong inhibition activity
against pan-HER and effectively inhibited all the cancer cell lines disclosed in
5 Tablesl4a to 14f including A431 cell line (Gls;= A). However, such

irreversible inhibitor having the quinazoline structure may cause serious
adverse side effects (e.g., diarrhea, skin rash and weight loss) when treated in an
amount for inhibiting EGFR T790M, and therefore, there still has been a need
to develop a safe drug for overcoming the problems of the resistance

10  development of EGFR T790M. Therefore, the inventive compounds showed a
highly improved inhibition activity against EGFR mutants including EGFR
T790M, with no inhibition activity against EGFR WT expressed in normal cell,
which suggests that the inventive compounds can be used as more effective and
safe anticancer drugs to NSCLC patients.

15
Test Example 2: Inhibition test for activities of EGFR WT and
L858R/T790M kinase

The inhibiting activities of the inventive compounds obtained in
20  Examples 1 to 237 against EGFR WT and EGFR L858R/T790M kinase were
determined using z-lyte kinase assay kit (Invitrogen, PV3191). The kinases used

in the test were purchased from Invitrogen.
The compounds obtained in Examples 1 to 237 were each prepared to
10 mM DMSO solution, and a solution containing 4% DMSO were prepared
25  therefrom and diluted to a concentration of 1 pM to 0.0001 pM. Then, an
approximate Kd value of each kinase was calculated, and diluted using a kinase
buffer (50 mM HEPES (PH 7.4), 10 mM MgCl,, 1 mM EGTA and 0.01% BRIJ-
35) to 1 to 100 ng/assay concentration. The test was conducted in a 384 well
polystyrene flat-bottomed plates. 5 pl of the diluted solution of each
30  compound was added to each well, and 10 pl of a mixture of peptide substrate
and kinase in a suitable concentration and 5 pl of 5~300 uM ATP solution were
successively added thereto and the plate was incubated in a stirrer at room
temperature for 60 minutes. After 60 mins, 10 pl of coloring reagent was
added to the resulting mixture to initiate a fluorescence reaction of peptide
35  substrate and a terminating solution was added thereto for terminating the
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reaction. A fluorescence value of each well was determined with a
fluorescence meter (Molecular Device) at 400 nm (excitation filter) and 520 nm
(emission filter). The inhibiting activity of the test compounds against the
kinases was determined as a phosphorylation percentage (%) compared with
5 control group, according to the kit protocol, and measured for ICs,, the
concentration of x-axis at which 50% inhibition was observed. The
calculation of ICsy and the result analysis were carried out by using Microsoft
Excel. The results are shown in Table 15. Wherein, A means that IC5,< 50
nM, B means that ICsyis 50-100 nM, C means that ICsqis 100-1,000 nM, and D
10 means that ICs5y> 1,000 nM.

<Table 15>
ICso

Example EGFR WT EGFR L858R/T790M

1 C A
2 D

48 C A
115 D A
122 D A
206 C A
215 D A
Erlotinib A C
Lapatinib B D
BIBW2992 A A

As shown in Table 15, the inventive compounds showed a relatively

15 low inhibition activity against EGFR WT related with the adverse effects (IC5¢=
C or D), while it showed an excellent inhibition activity against EGFR
L858R/T790M mutants having a resistance to the commercially marketable
EGFR inhibitors (ICsg= A). Like the results from Test Example 1, such the
inhibition mechanisms of the inventive compounds are very different from

20  those of the commercially marketable EGFR tyrosine kinases (e.g., Erlotinib
and Lapatinib) or the being developed material (BIBW2992) which strongly
inhibit EGFR WT (ICsp= A or B). Therefore, the inventive compounds are
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AC
173

effective and safe drug employable to NSCLC patients by showing an
effectively excellent inhibition activity against EGFR mutants including EGFR
T790M with no inhibition activity against EGFR WT expressed in normal cell.

5 Test Example 3: Inhibition test for activities of BTK and JAK3 kinase

The inhibiting activities of the inventive compounds obtained in
Examples 1 to 237 against BTK and JAK3 kinases were determined,
respectively. The procedure of Test Example 2 was repeated except that BTK
10 and JAK3 kinases (Invitrogen) were employed instead of using the EGFR
kinase. The results are shown in Tables 16a to 16c. Wherein, A means that
IC50< 50 nM, B means that ICsyis 50-100 nM, C means that ICsqis 100-1,000

nM, and D means that ICs,> 1,000 nM.
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<Table 16a>

ICso
Example BTK JAK3

1 A A
3 A B
7 A B
9 A A
11 A A
21 A B
28 A A
29 A A
36 B B
40 B B
41 B B
42 A B
44 B B
47 B B
48 A A
50 A B
51 A B
53 A A
55 B A
57 A B
59 A B
62 A A
66 A B
67 A A
68 B A
70 A A
72 A A
73 A B
74 A B
79 A A
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<Table 16b>

ICso
Example BTK JAK3
82 A A
83 A A
85 A A
88 B B
89 A B
91 A B
95 B B
99 A B
103 A A
104 A A
105 B A
125 A A
127 B B
129 A A
130 B A
141 A B
142 A A
145 A A
146 B B
148 A B
151 B B
152 A B
154 A B
169 A B
173 A A
174 A B
177 A A
179 A A
180 A A
181 A A
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233
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As shown in Tables 16a to 16c, the inventive compound showed an

excellent inhibition activity against BTK and JAK kinases (ICso= A or B).

Test Example 4: Inhibition test for activities of BMX, ITX and RLK kinases

The compound obtained in Example 1 was measured for its inhibitory

activity on TEC family kinases, i.e.,, BMX, ITK, TEX and RLK.

The

measurement was carried out in the same process as in Example 2, except for
using BMX, ITK, TEC and RLK enzymes (Invitrogen) instead of EGFR enzyme.
The results are shown in Table 17. The letter ‘A’ in the table means IC5y < 50 nM,
‘B’ means ICsy= 50-100 nM, ‘C’ means IC5o= 100-1,000 nM, and ‘D’ means ICs,

>1,000 nM.

<Table 17>

ICsp

Example

BMX

ITK

RLK

1

A

B
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As shown in Table 17, the compound of Example 1 according to the
present invention effectively inhibited TEC family kinases such as BTK, BMX,
ITK, and RLK kinases (IC5o = A or B).

Test Example 5: Anticancer efficacy test in nude mice xenografted with NCI-
H1975 cancer cells

The compound according to the present invention (Example 2) was tested
for its anticancer effect and toxicity in nude mice xenografted with NCI-H1975
cancer cells which shows resistance to Erlotinib previously approved for the
treatment of non-small cell lung cancer, due to the acquisition of EGFR T790M
point mutation. In order to evaluate the anticancer efficacy and toxicity of the
compound according to the present invention, BIBW2992 (Boehringer Ingelheim),
which currently exhibits excellent activity to resistant non-small cell lung cancer
and is actively under development, was also used in the test.

NCI-H1975 cell (lung cancer cell) was purchased from American Type
Culture Collection (ATCC). After formation of tumor by subcutaneous injection
with 1x10% cells/0.3 mL of tumor cell suspension on the back of mice, passages
were carried out and tumor in at least third generation was used in the test.

In the test, a tumor in the sixth generation isolated from an individual was
cut into a size of 30 mg, and transplanted subcutaneously into right flanks of mice
using a 12-gauge trocar. The volume of tumor (V) is calculated from following
equation 1 after measuring a long diameter (L) and a short diameter (S) using a
vernier caliper twice a week for 18 days of test. All test materials were orally
administered one time a day for total 10 days, and the tumor growth inhibition rate
(IR: tumor growth inhibition rate (%) calculated based on a vehicle-treated
control) and the maximum body weight loss (mBWL: maximum body weight loss
calculated based on the body weight just before administration) were calculated
using following equations 2 and 3. The results are shown in Table 6 and Figs. 1
and 2.

<Equation 1>

V=LxS82
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wherein, L is a long diameter and S is a short diameter.

<Equation 2>

IR (%) = (1-(RTG of the treatment group of test material)/(RTG of the
control group)) x 100 '

wherein, RTG is a relative tumor growth, which is the mean tumor
volume on a particular day based on daily mean tumor volume.

<Equation 3>

mBWL (%) = (1-(mean body weight on day x / mean body weight just
before administration)) x 100

wherein, day x is a day on which the body weight loss is largest during the

test.
Following Table 18 is the results of IR and mBWL in an NCI-H1975 in
vivo model.
<Table 18>
Compound BIBW2992 Example 2
Dose 50 mg/kg 70 mg/kg
IR " 77% 75%
mBWL ? 9.1% -7.6%

1) measured on 16" day after administration;
2) measured on 10™ day after administration.

The compound of the present invention did not inhibit EGFR WT and
exhibited an excellent activity on EGFR mutant specific to non-small cell lung
cancer (active mutant: EGFR DelR746_A750, EGFR L858R; acquired mutation:
EGFR T790M). As shown in Table 18 and Figs 1 and 2, EGFR inhibitors
exhibited comparable efficacies to BIBW2992 in NCI-H1975, an animal model
which is the most difficult to show the efficacy (IR = 77% vs 75%), while it did
not exhibit any adverse side effects resulted from the pharmacological actions
such as dermatologic diseases and body weight loss (BIBW2992: 9.1% of weight
loss, Example 2: 7.6% of weight gain in therapeutically equivalent dose). These
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experimental results show that the compounds according to the present invention
selectively and effectively inhibit the growth of cancer and the resistance to drug
caused by the mutation of EGFR while showing no adverse side effects.

Test Example 6: Inhibition on collagen-induced arthritis in mice

In order to evaluate the efficacy of the compound according to the present
invention for rheumatoid arthritis, the compound was subjected to arthritis
inhibition test in a collagen-induced arthritis (CIA) model. The CIA model is a
widely used, representative autoimmune arthritis model, arthritis of which is
induced by injecting a mixture of type II collagen and an immunologic adjuvant to
a specific mouse strain having major histocompatability complex (MHC) class II
with H-2% or H-2" and thus CD4+ T cells and B-cells specifically responsive to the
type II collagen are abnormally activated.

Male DBA/1J mice (8 weeks old) were first immunized by intradermal
injection of 0.7 mL of a suspension liquid in which an equal volume of 2 mg/mL
of type II collagen is emulsified in 4 mg/ml of complete Freund’s adjuvant
supplemented with bacteria tuberculosis. After 21 days, the mice were second
immunized by the injection as above, except for using a suspension liquid in
which an equal volume of 2 mg/mL of type II collagen is emulsified in incomplete
Freund’s adjuvant containing no bacteria tuberculosis. After 1 week of second
immunization, mice were evaluated for clinical scores based on Table 10 and
seven animals were grouped such that the average of experimental group is
between 1 and 2. Test samples and vehicle of given concentrations were orally
administered in an amount of 10 mL per body weight for 14 days everyday by
using a Sonde. The clinical scores of arthritis (David D Brand et al., Nature
Protocol. 2(5), 1269, 2007) were evaluated three times a day.

The compound of Example 1 reduced edema and flare until the last day
(14 days) of the test in 10 mg/kg and 30 mg/kg groups compared to a control
group, and significantly reduced edema, inflammation and flare in a 30 mg/kg

group (Fig. 3).

As shown in Tables 16a, 16b and 16¢ and Fig. 3, the compound according
to the present invention inhibited the activities of BTK and JAK3 kinases, and the
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D B Lapatinib CD B BIB W992 A A A As shown in Tables 14a to 14f,

al nost of the inventive conpounds showed an excellent anticancer activity
by sel ectwoeby/ispdisbi ting the growmh of 5 the HCC827 amrdThEhoHldiis2
non-small cell lung cancer (NSCLC) cells expressing EGFR nutants (G 50= A
or B), with no anticancer activity on A431 cell expressing EGFR W' (d 50=
D). Such the inhibition nechanisns of the inventive conpounds are very
different fromthose of the comrercially marketable EGFR tyrosi ne ki nases
(e.qg., Erl Qfjmri td dh&afshn 0 el I+a

W2992) . %ﬁﬁk?n%%&'gé?ﬁ i e Eﬁ‘ﬁg?i and ggfét o BUTR ShriBrollidh o
i nhi bi tor awitbadsr yalses érta CéAi modelhobhpuioigmuns tlritis anpasggctoaaponurolnes

etivi ty agRe a Bt FA R frlattn, Ol parklls (iSRRI (el Tl "

( NCI - H19753bavgGiesalts i) a roxdegd maded of artheitis Isyggest deatdhe eomppund aceordingte

G50 O oferReeri PRI Sad KNI KURE, OB ok Rl Mabiancgots

| i nes. Furattlnitis.t he irreversibl e inhibitor having quinazoline structure,

Bl BW2992 ( Boehri : I i : : ibited
= otrong 1 nh bl tTandildIhe Sbifaot RCbiding b IEPRABTINVEOH SERIAEHILY | P
t he cancerredalced Ithaesecuitinl of ddtdrleukin-balle6)l 4adt TNF4¢ innbumdnnperigigtakel |

e (G50l HONRNSlearoUell | BFRIELT! BLE HBILEIFRndbSs Ao ARV 1apo! | e
structure nay cause serious adverse side effects (e.g.; diarfhea, skin rash

and wei ght lyngsijcyidse B-1ympheaytes; Gyten andmadrophagelsi diteritregtraomRofr phadiol-and

over con ng TR Svakr LeP8Re REMAL FRIRARALERT (B “lter i and

Ther ef or e, othess i whisht istiendatep dymghosytosyedomphaighl tp iampootrell grolpbi t This
sctivity oanhte i o dfld Abetaind b o BMescht v ifohtitnibilg B | .

i nventi ve adivadiondd lysaphbeytesed as nore effective and safe anticancer drugs
to NSCLC patients. 15 Test Exanple 2. £@Qi1@>ti on test for activities of
EGFR WI' and L858R1T790M ki nase The i ngl I'ti'ng activities of the inventive
conpounds obtai ned in 20 BERwalphtéen of chniz8lrscaged ofartlE@R WI and EGFR

L858KR/ T790I\4{k"§(1ase wer e determ ned usi& z-lyte kinase assay kit

(1 nvi t rogen~2yv3191) Thwm—m
I nvitrogep. ¢ The coneduisa aid daneth pawHeakdseand atlde38iAtyver e eackh
prepared o 10 MV DVBO SOt Ut oM, and a sorutrion. containi g 4% DVBO Wer

prepar ed | 251t helr ef r om and Hareandmild edegmiaenkies eramkde jomtsm t o 0. 0001 M
Then, i jmat LNa CLH di | uted
USing a Konage Bt o fEealtf nilq R BLRGRRY 1R SRk oBE o oS e

COAV AN B B A4 B | LELILA V) LU 1TV v L ITIVE L - OT /A

0.01% BRI J358 to 1 to 100 Mjdressdyedenrcfronr akilejointe tbegdintsas conducted in
a 384 wel [ pql'ysfyrene fTat-bottoned plates. 5 i1 ﬁf' fhe dilut sol ut|i on
of each CVFE CHAMRLT SRashe et fqg}a%ﬂvqr@} JO14S, PAWS JRALO08S o gf

pepti de substrate and kinase in a suitable concentration and 5 | A of 5-300

1. 1M ATP sol ution were successively added thereto and the plate was |,
i ncubated in a sWhile dhe anvensiom has described wigp respack Wsthepghasie gBcifits,

10 1,t1 of j r t.he: deng- M LRl tjate
a fluor esc%@gégﬁééa}g%i 12%‘9@@3%%%0%&2&3@% rao@@%d&dlgﬁg%(?ﬂ%%l negl%g%% i on
was added baetaiectofthe imveentiondtyi those klalled\in 2t art W6l aRCTTaKRRiEHiIh/the 44G%
reaction. A.fluorescence I of each |l .was determned with a

f1uor escenegﬂ}?é%?m{q%ﬁseﬁfnﬁa%ﬁﬁb? aRye Wﬁ m (excitation filter) and 520
nm (em ssion filter). The inhibiting activity of the test conpounds agai nst
t he ki nases was deternmi ned as a phosphoryl ati on percentage (% conpared

wi th 5control group, according to the kit protocol, and measured for |C50,
the concentration of x-axis at which 50% i nhibition was observed. The

cal culation of 1C50 and the result analysis were carried out by using

M crosoft Excel. The results are shown in Table 15. Werein, A neans that
IC50 < 50 nM B neans that 1C50 is 50-100 nM C neans that 1C50 is

100- 1,000 nM and D 10neans that IC50> 1,000 nM <Table 15>
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inhibition activity against EGFR WI related with the adverse effects
(1C50--

WHAT IS CLAIMED IS:

1. A compound of formula (I) or a pharmaceutically acceptable salt thereof:

I x Mo
N AN N

i | 1Y
N\fN /K O B

Y
Z/NH
¢y

wherein,

WisOorS;

X is O, NH, S, SO or SO»;

Y is hydrogen atom, halogen atom, C,;.¢alkyl or C;.¢alkoxy;

A and B are each independently hydrogen atom, halogen atom, or di(C;.
¢alkyl)aminomethyl;

Z is aryl or heteroaryl having one or more substituents selected from the
group consisting of: hydrogen atom, halogen atom, hydroxy, nitro, cyano, C;.
salkyl, Cjealkoxy, Cjealkylcarbonyl, C;galkoxycarbonyl, di(C,.¢alkyl)aminoC,.
salkoxycarbonyl, amino, Cjgalkylamino, di(C;¢alkyl)amino, carbamoyl, C,.
¢alkylcarbamoyl, di(C,.galkyl)carbamoyl, di(C;.alkyl)aminoC;.¢alkylcarbamoyl,
sulfamoyl, Cj.galkylsulfamoyl, di(C,.galkyl)sulfamoyl, di(C,¢alkyl)aminoC,.
calkylsulfamoyl, C,.¢alkylsulfonyl, C;¢alkylsulfinyl, di(C;.salkyl)phosphonyl,
hydroxyC,.¢alkyl, hydroxycarbonylC, ¢alkyl, C,.salkoxyCi.¢alkyl, C..
salkylsulfonylC; alkyl, C,alkylsulfinylC;¢alkyl, di(C;¢alkyl)phosphonylC;.
galkyl,  hydroxyC,ealkoxy, C.galkoxyCj,¢alkoxy, aminoC,galkyl, C,.
¢alkylaminoC,galkyl,  di(Cjealkyl)aminoCigalkyl,  di(C;.¢alkyl)aminoacetyl,
aminoC,_¢alkoxy, Ci.salkylaminoC, galkoxy, di(C,_salkyl)aminoC, galkoxy,
hydroxyC,_¢alkylamino, C.¢alkoxyC,ealkylamino, aminoC,.salkylamino, C,.
salkylaminoC,_galkylamino, di(C,.¢alkyl)aminoC,_galkylamino, heteroaryl,
heterocycle, heterocyclic oxy, heterocyclic thio, heterocyclic sulfinyl, heterocyclic
sulfonyl, heterocyclic sulfamoyl, heterocyclic C;.¢alkyl, heterocyclic C,.¢alkoxy,
heterocyclic amino, heterocyclic Cjgalkylamino, heterocyclic aminoC,galkyl,
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Cor D), while it showed an excellent inhibition activity agai nst EGFR
L858R/ T790M nut ants having a resistance to the comrercially marketable EGFR
i nhi bi t orwo(b@5@2518) . Li ke the results from Test Exanpl eci/Krucimotdse

i nhi bition nechani snms of the inventive conmpounds are very different from 20
t hose of the commercially marketable EGFR tyrosine kinases (e.g., Erlotinib
and Lapatinib) or the being devel oped material (BIBW992) which strongly
inhibit EGFR WI (1C50= A or B). Therefore, the inventive conpounds are WO

2011/ 16251 8 ' | | CLC
patients b@g{%&n&;g %ﬂg@ég}eﬁéeﬁg&g c;{:elit?lq%ekr?tﬁ @ﬁIrER?%l:’thll %%%32¥%i%§$§1 al st
EGFR nut andadkylndetedoeyrsleCERatkgbhoniheternoy¢lith Chisalikylsubianyly heteragedlies € EGFR

e : pe , DYIP e _
neti vt oot BB hsEhCyele R ndc BT HeeldeRbft (G, SA B hirdtarbgny],
i nvent i ve beteyeyolie antinacarbdnylCiEabiypl ketetodyolie 3arkaxamdo, 8TKhetedogyatiz

ki nases wexe ' .qrespectively. The procedure of Test Exanple 2 was
r epeat ed e%:‘éag?&]?h{aﬁo d5’10 and JAK3 ki nases (Invitrogen) were enpl oyed

i nstead of usi nghe eyl BEGleR to a6, cyiiie ordsayelec anomagieawmg;i n Tabl es 16a to

Loc, her e 1o RERBRgb 0l SRS I 4 S5l LBl MR, ©

16a> | Cso lcyolnd arddiaticiiec8rolring Aaging dherorrmBrONAQroS; A A 21 A B 28 A A 29

the heterocycles each independently refer to a saturated or partially
unsaturated 3- to 12-membered cyclic or bicyclic hetero ring having one or more
N, O, S, SO or SO,, in which a carbon atom forming the heterocycle optionally
has one or more substituents selected from the group consisting of C,galkyl,
hydroxy, hydroxyC,_ealkyl, hydroxycarbonyl, C;.salkoxy, amino, C,_galkylamino,
di(C.¢alkyl)amino,  di(C,alkyl)aminoC;¢alkyl,  di(C;ealkyl)aminocarbonyl,
heterocycle, heterocyclic C;_galkyl, and heteroaryl, and in which, provided that the
heterocycle optionally comprises a nitrogen atom, the nitrogen atom optionally
has a substituent selected from the group consisting of hydrogen atom, C,_galkyl,
monohalogenoC,_galkyl, dihalogenoC,_galkyl, trihalogenoC,_galkyl, C;.¢cycloalkyl,
hydroxyC,_¢alkyl, Cr.salkoxyC,.¢alkyl, Ci¢alkylcarbonyl, hydroxyC;.
¢alkylcarbonyl, C,;alkoxycarbonyl, carbamoyl, C;¢alkylcarbamoyl, di(C,.
galkyl)carbamoyl, sulfamoyl, C;¢alkylsulfamoyl, di(C,.¢alkyl)sulfamoyl, C,.
calkylsulfonyl, aminoC,.galkyl, C,.¢alkylaminoC,¢alkyl, di(C,alkyl)aminoC,.
salkyl, di(Ci.¢alkyl)aminoC;¢alkylcarbonyl, heterocycle, heterocyclic oxy,
heterocyclic thio, heterocyclic sulfinyl, heterocyclic sulfonyl, heterocyclic C;.
¢alkyl, heterocyclic carbonyl, heterocyclic C,.galkylcarbonyl, heterocyclic C;.
calkylsulfinyl, and heterocyclic C;galkylsulfonyl (wherein, when the nitrogen
atom forms tertiary amine, it is optionally of an N-oxide form); and
optionally, the C;¢alkyl is partially unsaturated or has a Cs.cycloalkyl

moiety, and a carbon atom in the heterocycle exists in a carbonyl form.

2. The compound of claim 1, wherein Z is selected from the group consisting of
formulae Z1 to Z203:
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3. The compound of claim 1, wherein the compound of formula (I) is selected

from the group consisting of:
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N-(3-(2-(2-methoxy-4-(4-methylpiperazin- 1-yl)phenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamide;
N-(3-(2-(4-(4-methylpiperazin-1-yl)phenylamino)thieno[ 3,2-d]pyrimidin-
4-yloxy)phenyl)acrylamide;
N-(3-(2-(4-(4-tert-butyl-piperazin-1-yl)-phenylamino)-thieno| 3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(4-(4-(2-fluoro-ethyl)-piperazin-1-yl)-phenylamino)-thieno|3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(4-(4-(2,2,2-trifluoro-ethyl)-piperazin- 1-yl)-phenylamino)-
thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(4-(4-(2-methoxy-ethyl)-piperazin-1-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(4-(4-(2-hydroxy-ethyl)-piperazin-1-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(4-(4-hydroxy-4-methyl-piperazin-1-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(4-(3,4,5-trimethyl-piperazin- 1 -yl)-phenylamino)-thieno[ 3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(4-(5-methyl-2,5-diaza-bicyclo[2.2.1Thept-2-y])-phenylamino)-
thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(1-methyl-2-0x0-2,3,4,5-tetrahydro- / H-benzo[ b]azepin-7-
ylamino)-thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(2-methoxy-4-(1-methyl-piperidin-4-yl)-phenylamino)-thieno[ 3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(2-methoxy-4-(1-methyl-piperidin-3-yl)- phenylammo) thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(3-fluoro-4-(4-methylpiperazin-1-yl)phenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamide;
Diethyl(4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-
yl)amino)phenyl)phosphonate;
N-(3-(2-(4-[1,4'Tbipiperidinyl-1'-yl-3-fluoro-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-((2-((3-chloro-4-(4-methylpiperazin-1-yl)phenyl)amino)thieno|[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamide;
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As shown in Tables 16a to 16c, the inventive conpound showed an excel | ent

i nhi bi ti owoaet/seily agai nst BTK and JAK ki nases (I C50= ARCOKR2)11/0De480
Exanple 4: Inhibition test for activities of BMX, | TX and RLK ki nases

The conpound obtained in Exanple 1 was neasured for its inhibitory activity
on TEC famly kinases, i.e., BMX, ITK, TEX and RLK. The neasurenent was
carried out in the sane process as in Exanple 2, except for using BMX, |TK,

TEC, 2, LK Eneym. oL n ol PR BRRTR, oneve Thefestt £ e
means | C50<hboogltdyhavhinofthierss{ 8 2-#[pp0mmitlin41y10R0)phehyBactyldhidepans | C50
>1,000 nM  <Tabl ﬁ-(%j(i-(bgﬁﬁoﬁﬂmlrﬁetﬁwéiﬁél;lézﬁlr igyl)phenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamide;
N-(3-(2-(3-methyl-4-(4-methylpiperazin-1-yl)phenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamide;
4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-yl)amino)-2-
methyl-N-(1-methylpiperidin-4-yl)benzamide;
N-(4-methyl-3-(2-(4-(4-methylpiperazin-1-yl)phenylamino)thieno[3,2-
dlpyrimidin-4-yloxy)phenyl)acrylamide;
N-(4-fluoro-3-(2-(4-(4-methyl-piperazin-1-yl)-phenylamino)-thieno[3,2-
dlpyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(4-methoxy-3-(2-(4-(4-methylpiperazin-1-yl)-phenylamino)thieno[3,2-
dlpyrimidin-4-yloxy)phenyl)acrylamide;
N-(3-(2-(5-(4-methylpiperazin-1-yl)pyridin-2-ylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamide;
4-methyl-piperazin-1-carboxylic acid (4-(4-(3-acryloylamino-phenoxy)-
thieno[3,2-d]pyrimidin-2-ylamino)-phenyl)-amide;
N-(4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-yl)amino)-2-
fluorophenyl)-4-methylpiperazin-1-carboxamide;
N-(3-(2-(4-(4-ethylpiperazin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamide;
N-(3-(2-(4-(4-isopropyl-piperazin-1-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(4-(4-(2,2-difluoro-ethyl)-piperazin-1-yl)-phenylamino)-
thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(4-imidazol-1-yl-phenylamino)-thieno[3,2-d]pyrimidin-4-yloxy)-
phenyl)-acrylamide;
N-(3-(2-(4-(piperazin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamide;
N-(3-(2-(4-(4-(2-dimethylamino-acetyl)-piperazin- 1-y1)-3-fluoro-
phenylamino)-thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(3-chloro-4-(piperazin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-
4-yloxy)phenyl)acrylamide;
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1 ABA As shown in Table 17, the conpound of Exanple 1 according
to the present invention effectively inhibited TEC fam |y ki nases such as
BTK, BMX,wbBKi1/mspxisRLK ki nases (1 C50 = A or B). Test Exaowler2bi1/0dmiszcancer
efficacy test in nude mce xenografted with NCl -H1975 cancer cells

The conpound according to the present invention (Exanple 2) was tested for
its anticancer effect and toxicity in nude mce xenografted with NCI-HL975
cancer cells which shows resistance to Erloti n| b previously approved for

the treatment szv@:qz% Lng &mh}mﬁys %erzq UeDbIe mgﬁgﬂm&[w of EGFR

T790M point_ nutatio to eval te t fficacy and
toxicity Wﬁ@@@ﬁrﬁoﬂﬁwhﬁ@ﬁybﬁwlamldehe present i nvention, BIB W992

(Boehri nger Ingw '(93(4 M&gyl@ &ﬁ?ﬁ'ﬂ@?ﬂé@ilaﬁl ﬁﬁlnh @tz g@\yer}igfd{nm

resi stant non- snra ncer an pment , was
al so used yln«?xyhdlmeé)@crylamlde NCl - H1975 cel |l (Ilung cancer ceI 1) was

purchased from Y, 2 t T mat i on of
tunor by subcutg\wg3 gq?n(]]ie orgﬁbflﬁéﬁ %‘Bb%g@ ﬂlgﬁa&ﬁ})@mﬁééﬁtﬁm) cell
isuspensuhontlmnd alBe- dhmlmrdllm%ﬂoxyjhpba@d agetleméda;ri ed out and tunor in at
east thir gen 3t rin
the sixth enera |so at egﬁgthglrn a(tr}&)l h@l%%/?zéﬁgl yl\MJHP—: gﬁ?xlnhtszftlgeg? & of 30
my, and tr pllnaudueé wobyiphewdirabsylamide;ri ght flanks of mice using a

12- gauge trocar I q@gﬂ 4.0l I owi ng
equation 1 afterNgeg2 QﬂiHﬁoh%{lmbgH%I{ya{ﬁﬁQ )ﬁzlﬁélé@% h H1d| aneter (S
using a veylnvcgbplmb'l)perylawdﬁe a week for 18 days of test. t est

o o1 S e 0L A g P o
?:al cul( ﬁits\?\L smmdnn4ay1\)@kbr)phen)t19w1@m1do,nt rol )dagd tge maX|hrru[)n l(:j)ody welhght
0SS MRX i ated based on the body wei ght
just before adnini S(&)E@&E %eﬁh&?figg@&n{’g using foll owi ng equations 2 and
3. The resyl)ethybamistiphenyhamis)thiene{dd-Fipgimidiadd 2. <Equation 1> V = L x

S212 wher ameter and Sis a short dianmeter. <Equation 2>
IR (% = gl'){é*ézl)éhhﬁyl?#&{&natbnent group of test material)/(RTG of the

control group)) Ne(3-42-(4-thiomespbobinapheaytarnmaithiene{B8i2+dlnymimidigdowt h, whi ch
is the ne I artl cuI ar day based on daily nean tunor
Egl y %m&@aﬂfﬁaﬁ%@ 1 (1- 4 htyon da

vol une. mean body wei g x | mean
body wei ght j ustV-k2{2+(d-(Adonazil 9¢ r-‘dmomn)rgh m@efl)vpbcmylamlm)ythxencz{ &-day on

whi ch the t 3 1 ing the test. Fol | owi ng
Table 18 is S“é@%%&?oggfp%‘%’%z&gﬁ%é@% an NCl -H1975 in vivo nodel.
<Tabl e 18> ConpdSpd-6-L2-(43%dmethylaminojmaeolitinniyyghaylaminaythiznal3,2:7%
75% mBWL Z&’]p%rri}r%dﬂ#l@}%oxy)phenyl)acrylamide;

N-(3-(2-(4-(4-pyrrolidin-1-yl-piperidin-1-yl)-phenylamino)-thieno[3,2-

d]pyrimidin-4-yloxy)-phenyl)-acrylamide;

N-(3-(2-(4-[1,4']bipiperidinyl-1'-yl-phenylamino)-thieno[3,2-d]pyrimidin-
4-yloxy)-phenyl)-acrylamide;

1-(4-(4-(3-acryloylamino-phenoxy)-thieno[3,2-d]pyrimidin-2-ylamino)-
phenyl)-piperidin-4-carboxylic acid dimethylamide;

N-(3-(2-(4-(dimethylamino)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamide;

N-(3-(2-(4-(2-hydroxy-ethyl)-phenylamino)-thieno[ 3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamide;

N-(3-(2-(4-(2-dimethylamino-ethyl)-phenylamino)-thieno[3,2-d]pyrimidin-
4-yloxy)-phenyl)-acrylamide;

N-(3-(2-(3-chloro-4-fluorophenylamino)thieno|3,2-d]pyrimidin-4-
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1) neasured on 16111 day after adm nistration; 2) measured on 10l11lday
after adm ni stration. The conpound of the present invention did not

i nhi bit B&BRoMMeasnd exhi bited an excellent activity on BGFRRIOi0E4s3peci fic
to non-small cell lung cancer (active nmutant: EG-R DelR746_A750, EGFR
L858R, acquired nmutation: EGFR T790M. As shown in Table 18 and Figs 1 and
2, EGFR inhibitors exhibited conparable efficacies to BIBW992 in
NCl - H1975, an ani mal nodel which is the nost difficult to show the efficacy

(IR = 77% ' i id not exhibit any adverse side effects
resul ted fy%#mengy%hg%ﬁ%%i cal actions such as dernatol ogi c di seases and
body wei ght | osV-(B{(&($zostzoxyphewytdmine)diend[32sd]pgxianidie42: 7. 6% of wei ght
gain in thgr j {val ent dose). These experinmental results show
that the @%@W@gﬁéﬁlﬁﬁ%@to the present invention selectively and

ef fectively i nhiMi(3-(€ré(4cacsiyiphotyldamine)thierd[8 Redlpysinsidimée t o drug caused
by the nutat) i:se. showi ng no adverse side effects. Test Exanple

SR DpRtaycH Rl

6: Inhibit n-i nduced arthritis in mce In order to

eval uat e the ef iN-(a€(2-6#-¢livb S sotetrahydropyeonidim@-ylophdnyjanese)thienofBdt i on
f h i d: i qh bj ted t thriti
i bi 11 or PR oro)bREnARIROMRAAUED BUPLCE R o e " The al A model
is a wdely usedN-(3-€pi(3ddbuarail-methoxyoi ridumethyl pipérazin- ytlepherplamind)i s of
which is i il . % ¥ q

o o BRSSPI B SR, o0 2o ¢ =

i mmunol og uva al n havi ng maj or
hi st oconpat abi | IN-(3-€ditft(dx(4¢dthylpiperezinsb-yl Ypipéridindlt- 2" or H-2r and thus

D+ T cel 7 .5 - ' Il col |
are abnor i PRIEGEDUReRSS 2 b i RS ntfent ol RE ) ' 7' FOT
i mruni zed by i nIN-68€21(A(SRrmidazalrl yi-perrolidin-d ¢y Ix-phesylandnoptHienp[3¢2-i n

which an e - Vol LNE 2 1 e Il collagen is enulsified in 4

ng/ L of c‘g‘:#’%bgi(@hﬁm%yﬁpg%j{}ﬂggﬁ las%ﬁ;;p’errent ed with bacteria

t ubercul osi s. AN-6-(21443yimidazad- riybpymelidirs gdprghemytamiza)thignd[B2-

i njection : »€ g 1S] . suspension liquid in which an equal

vol une of @%Xg‘?‘%ﬁ%?‘%@%g} Pf’a{c‘/éﬁg‘@’g%‘ﬁ}‘ge’enu| sified in inconplete Freund's

adj uvant cont ai W—@(Mﬂiédnﬁdamltghg;pmjri_nﬁmd:}lll/)cfpimnythnwbiaeké}déns[_?gzl;{ld 10 and

i muni zat L@%gri%iﬁﬁ%%ﬁgx \48 é@lﬁ ) ﬁel,nl cal scores based on Table an
g Grsueh tRat *The”

seven ani were group €’average of experinental group is
bet ween 1 and 2N-{362-(4dipdivethyldmimdrpiperidin- lgy hepheoylaneinb)-thienofS, ver e

oral Iy admmi s: 140 } g . per body weight for 14 days

ever yday b@%ﬁﬁéﬁg‘%@ﬂg@ s%nzfl?;ﬁ'il%lg}d%cor es of arthritis (David D Brand
et al., Nature B-03-G2-¢#-(4206)pholined-yl-pipez)dindrgl)eplenytaneithodthienof3,2es a
day. TeTane]e]l i ) uced edema and flare until the |ast
day (14 da ﬁ&@ﬁ%%@’éﬁ?@@%ﬁ%&g&%ﬂ 30 ng/ kg groups conpared to a
control group, aRB-62-¢difhiorart-(4-pyadlidad 1 gdepiperiding 1-yhrphénytaminb)é | are in a
30 no/ kg I Y NEETIN ) I S 16a, 16b and 16c and Fig.

RS 2 v iidin4-yip S PRGN =Pyl

3, the conpoun vent1on inhibited the activities
of BTK and JAKS3 Ne(3+63€3-fluord-4-e micpholimidi-pli-piperidin- &g -pherylanino)-

i nfl ammat i g f - Wgl I anti body values in a CA
nodel of a"ﬁil %@mﬁ@ﬁ’{%@%@?%log@%ﬁg‘%@f'?%‘l@g@@ﬁfro| group, and al so
reduced t he for Ma{3-G2-(dfchbaorti§4-ipyriol istimd aylhpipeddin-1-6d)}-phenyldimén@bov e
results i n l,. Of Ry .t hat the conpound according
to the pr&ggeﬁ{o??%\'/@? o ld%é'%%ﬁ'h%é@l?ﬁ?%ﬁ&‘b fects for patients with
rheumat oi d ar t hiN-(3-§2-(3-chlorot4r(4aaidrpholin-4-hikpipenidintidy Ixphengiangnop t he
present i ti i gnd £ t f ed\the.secretion of interleukin-6
(1L-6) angt%lg’r}f%p%glﬁ&ﬁﬁ ) F*léﬁ%fﬂﬁ&}}ﬁkgﬁym ucl ear cells (PBMCs) and
mouse spl enocyt d&(B2nidgAthyidnoXypipeqitine i-tyEphehylayninbphiehe 3,2 Q) ppsmidic -

macr ophage fter, treat nent .of phorbol 12-nyri state-13-acetate (PMA),

phyt ohemgé?yzq*yﬁphe?ﬁwa%ﬁ%’wci n, and others which stinulate

| ynphocytes, coip&-€Q-((d-@-hydtoxotmethglpiperidis- 1delphrsiyl ahsiaojthhof3)12-
conpound a or.di.aﬁbho ihe ﬁ{leﬁ?t ilnvent_i on inhibits the activation of

| ynphocyt e&PYERIA A I00Bh A IBINIAE: i cal scores of arthritis Rate
Char act eri sti cs No(3N(2e((¢r@-@qhly dioayethiyh)piprerkiin-drKl) sisenyd)ahidokhienofd ot s 1
Flare and m|ld edema in ankles or ankle joints 2 Flare and mld edema
generally fromankle joints to ankles 3lld are and edenma from ankl e joints
to toe joints 4 Severe edema or spastic tetraplegia in overall joints, paws
and toes Wil e the invention has been described with respect to the
above specific enbodinents, it should be recogni zed that various

nodi fications and changes nay be nade to the invention by those skilled in
the art which also fall within the scope of the invention as defined by the

AU IA™ 1 £ 271 Al R BF=pr~ 1 I~ o Y r



O BY(l) wherein, Wis Oor S; Xis 0, NH S, SOor SO; Y is hydrogen
atom hal ogen atom C1.6al kyl or Cl. 6al koxy; A and B are each

i ndependembl2g1imgesiogen at om hal ogen atom or di (G . 6alPky/Kreoimomssthyl ;
Zis aryl or heteroaryl having one or nore substituents selected fromthe
group consisting of: hydrogen atom hal ogen atom hydroxy, nitro, cyano,
Cl. 6alkyl, G _6al koxy, G .6alkylcarbonyl, G _6al koxycarbonyl, di(C

1_6al kyl ) ami noC2. 6al koxycarbonyl, amino, Cl1_6al kyl ani no,

di (C1. 6al kyh%ygm i 4@12{9@@5&%1% %ﬁluﬁg] car banoyl , , di (Cl. 6al kyl ) car banoyl,

di (CL. 6al k , sul f anoyl G _6al kyl sul f amoyl ,
di (CL. 6al kyl ) sul/¥-4sfP+(4- (dr(mhyl@allfmwl)mpemmel )El)pheylylamnma}rﬂ);duoB 2-

Cl. 6al kyl ClGIkI hosphonyl

yr oxyd - GRS B8y P habRlamidty | = B X OV Al kyl, 1.

6al kyl sul f onyl CJN-(S&-I(R;(H (Getlodp wn-f1|-yil)hﬂh)dhihepb/1ammo)thleno[3 2-

di (G _6al kWﬂﬁ@Tﬁ‘Qn;}’l%%)ph%%fi()%rylﬂ"}iﬂf OxyC2_6al koxy, G . 6al koxyC2. 6al koxy,

am noQ . 6a

6al kyl am noCl. 6aVk34(2 d@¢diethgddrkinonaethylbpherfdamynq)ethicdd] B+ Kplyianidisdcet yl-,

am noC2. 6 I C2_6al koxy, di (Cl_6al kyl ) am noC2_6al koxy,
hydroxyczagfag(@ %ﬂ a%ﬁlgg]a{igox C2_6al kyl anmi no, am noC2. 6al kyl ani no, C1.

6al kyl ami noC2 GdV-I@f-I(&f(ﬂF(é mhn(pl’ilolﬁaﬂMIglpmdanZ-yﬁabﬁlyﬂ)aphmMmim)oar yl,

het I I het I | f yl

net o1 ocy ! S LR SR A5} SRS L, et ocvel e sulf i

heterocyclic G (E&-IM—OS(—;((Z -f@t S airethydammaoyprofrdtan-becycl i ¢ Cl. 6al kyl am no,

Cr. bal Kyl o BB B RhioLs oo PSS BB AR A€ POV ©

Cl_6al kyl t hi 0, Hée(3(EeH{(¢- Iﬁ&ﬂl@hhpyﬂldml-zt-IyIIJ);immb);ﬂxenyl:)ymIm@)tlﬁéno[3 2-

6al kyl sul f het I

Oa_GéI i;l a 5%&&3@&%&&%&%@?&5ﬁ00? go(r;%lza;Ggrk;hi h&t erocyclic

car boxam do, an et minodadthyl-2-anétheryiptenylahena)-tHienaBeX-s to a

C6..12 | . bi | [ ' t he het I h

i ndepengg(r:ﬁdR;’rﬁ{%lfigé'a%/@()g%;%hg@;}f?ﬂé%gq ed cycli ceor eb?::;glr?/csa?gﬁatl C

hetero ring haviMg3-¢2€4el(4-methylpipérarin- Syl)methyl)phenyiamarcgythieh&s,2ach

ind d f t tiall t ted 3- t

12 mormber cdRSgidE-4 g R RSB B o vt g one or more N0, S, SO

or S2, in Wm ¢ IV-83 ¢ 2+(Befiuaroetr(4-onethylgpipeeazietley mosthy B-phehy langinby- has one
t f Cl_6al kyl,

A b T N e i

G _6al kyl ami no, M-l(}-‘(ﬂ (6e(pigdrj<hmlnphn¢ihﬂ)nhﬁwk1m0®)ﬂnam@3 st]pwﬂrmdm-4-

di (G _6al kyﬂ&g@}{'&%@ﬁlgﬁgﬁnd@et erocycle, heterocyclic Cl1_6al kyl, and

het er oar yl provi ded that the heterocycle opti onal | y
conpri ses a nit N§R2ddearctithe 1 nilinetgdrpleny tancinb)-omahb 3, rapwimidiat4-t uent

selected f | ] Lsting of hydrogen atom Cl1_6al kyl,
nonohal ogeg@@} %ﬁFW%‘%&ﬁ%@ﬁ%@enoo .6al kyl, trihal ogenoG . 6al kyl,
C3_6cycl oal kyl , My3H(2x(¢g¥rbaidipd L-yithethisl-pheryyt2mbmb Jthlienof3 26dlplyintidibdny | ,
hydr oxyC 6al koxycar bonyl , car banoyl,
Cl_6al kyl C%I%%z%bﬁﬁylﬁ @%ﬁﬁ ¥ ) carbanoyl , sul famoyl, G _6al kyl sul f anoyl ,
di (CL. 6al kyl )sulN—éM%M (ﬁiorphﬁhh@ylbﬁwll)phayﬂanano)th@ﬁomwpyrimidin-4-
Cl_6al kyl EQZIW ! él 1 C 1 6al kyl )am noC2_ 6al kyl ,
di (C1_6al kgi QI I arbonyl , heterocycle, heterocyclic oxy,
Ee: er ocyc: ic tC h|M(3-{Qﬁz-e(ﬂe@ég::(kilmemylefmmy)l)p%ﬂn@m@neby;:I ic sulfonyl,

eterocycl | e carbo erocycli c .
Cr. 6ai kyt cXPBEHEEY DemiGh R BREE 2P imEir DRI R e Soyider o
Cl1_6al kyl sul f ony- (344@((@4—@4 hmlwxympemdmn bydmethphpharyiantiaoithiony[Ha+ ne, it
is optiona X for optionally, the Cl.6alkyl is
partially diPééiFﬁIda édylgﬁ’ 3589 l%@%fig’al kyl noiety, and a carbon atomin
the heterocycl eM—)@{(Zs(Mn((& (danbthydmino)pipedldinFhe conpound of claim 1,
wherein Z is_ s romt OI’ISISII’I f f e Zl1 to 2203 WO
2011/ 16251 KD TRIHE DY Do st T 415 z%lff%g%ﬁ&henyg%rﬁa
2172272372472 5Bl‘fxiétﬁﬂu%@@c@lﬁlﬂﬂophenoxy)thleno[3 ,2-d]pyrimidin-2-
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731732 g141)C 141) 0 OHO N lef:j C Z33Z34736Z36Z37238239Z40 OH OHNo , N
HNN, HN, HN 1 OH  Z41Z42743744745746Z47248249Z50 WO

2011/ 162540RAI/IKRA611/ 004482 . OEt OEt 10, N, Z51Z52Z53Z5#Z55A860H0ZB8259Z60
761762763264265266267268269Z70  ?? OMe OHNH2 | eR OMVe , N') (NJOOO t (
7917927937947957962972982997100

yl)amino)benzylphosphonate;
N-(3-(2-(4-((dimethylamino)methyl)-3-fluorophenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamide;
N-(3-(2-(4-((3-(dimethylamino)pyrrolidin-1-yl)methyl)3-
fluorophenylamino)thieno[3,2-d]pyrimidin-4-yloxy)phenyl)acrylamide;
N-(3-(2-(4-((4-(dimethylamino)piperidin- 1-yl)methyl)3-
fluorophenylamino)thieno[3,2-d]pyrimidin-4-yloxy)phenyl)acrylamide;
N-(3-(2-(4-((1-methylpiperidin-4-ylamino)methyl)-3-fluorophenylamino)-
thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(4-dimethylaminomethyl-2-methyl-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(4-((4-(cyclopropylmethyl)piperazin-1-
yl)methyl)phenylamino)thieno[3,2-d]pyrimidin-4-yloxy)phenyl)acrylamide;
N-(3-(2-(4-((4-(1-methylpiperidin-4-yl)piperazin-1-
yl)methyl)phenylamino)thieno[3,2-d]pyrimidin-4-yloxy)phenyl)acrylamide;
N-(3-(2-(4-methanesulfonylmetyl-phenylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamide;
N-(3-(2-(4-(2-methanesulfonyl-ethyl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(3-chloro-4-(4-(1-methyl-piperidin-4-yl)piperazin-1-
ylmethyl)phenylamino)-thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(4-(4-(1-methylpiperidin-4-yl)piperazin-1-
yl)phenylamino)thieno[3,2-d]pyrimidin-4-yloxy)phenyl)acrylamide;
N-(3-(2-(4-(4-cyclohexyl-piperazin-1-yl)-phenylamino)-thieno|3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(5-(4-ethylpiperazin-1-yl)pyridin-2-ylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamide;
N-(3-(2-(5-(4-(2-hydroxy-ethyl)-piperazin- 1-y1)-piridin-2-ylamino)-
thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(4-(1-(4-ethylpiperazin-1-yl)ethyl)phenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamide;
N-(3-(2-(4-(4-ethylpiperazin-1-carbonyl)phenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamide;
N-(3-(2-(4-(4-(2-hydroxy-acetyl)-piperazin-1-yl)-phenylamino)-
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NDNoNo) N ThNNTh ("N N1 Z101710271037Z104710571067107Z108721097110 111 WO
2011/ 162515PCT/ KR2011/ 004482 v, 41 OHN oOr. 0, N, CNN) CNN)

21117112 A4 0381731357116 71172118721197120 PCT/KR2011/004482
Z1217122712371247125712672127212871297130
Z13171327133713471357136721372138721397140 Cl ; No)
Z1517152715371547155715672157715871597160 WO 2011/ 162515PCT/ KR2011/ 004482
Z21617162716371647165716621672168721697170

thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamide;

N-(3-(2-(4-(4-(2-dimethylamino-acetyl)-piperazin-1-yl)-phenylamino)-
thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamide;

2-(4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-
yl)amino)phenyl)acetic acid;

N-(3-((2-((4-(methylsulfinyl)phenyl)amino)thieno[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamide;

N-(3-((2-((4-(methylsulfonyl)phenyl)amino)thieno[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamide;

4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-yl)amino)-N-
methylbenzamide;

4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-yl)amino)-N, N-
dimethylbenzamide;

N-(3-((2-((4-(morpholin-4-carbonyl)phenyl)amino)thieno[3,2-d]pyrimidin-
4-yl)oxy)phenyl)acrylamide;

N-(3-((2-((4-(4-methylpiperazin-1-carbonyl)phenyl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamide;

N-(3-(2-(4-(4-(1-methyl-piperidin-4-yl)-piperazin-1-carbonyl)-
phenylamino)-thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamide;

N-(3-(2-(4-(4-hydroxy-piperidin- 1-carbonyl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamide;

N-(3-(2-(4-(3-methylamino-pyrrolidin-1-carbonyl)-phenylamino)-
thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamide;

N-(3-(2-(4-(3-dimethylamino-pyrrolidin- 1-carbonyl)-phenylamino)-
thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamide;

4-(4-(3-acryloylamino-phenoxy)-thieno[3,2-d]pyrimidin-2-ylamino)-N-(2-
dimethylamino-ethyl)-benzamide;

N-(3-(2-(3-chloro-4-(4-ethylpiperazin- 1-carbonyl)phenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamide;

N-(3-((2-((3-chloro-4-((2-
(dimethylamino)ethyl)amino)phenyl)amino)thieno[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamide;

4-(4-(3 -acryloylamino-phenoxy)-thiéno[3 ,2-d]pyrimidin-2-ylamino)-2-
chloro-N, N-dimethyl-benzamide;
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