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| NVENTI ONwo 2011/162515The present invention relates to a poy®ir2éuseds:?
pyrimdine derivative having an inhibitory activity for tyrosine

ki nases, and a pharmaceutical 10conposition conprising sane as an
active ingredient. BACKGROUND OF THE | NVENTI ON There are many si gnal
transduction systens in cells whi cﬁﬁgﬁlﬁ?i&wﬁtl onally linked to
each other to control the proliferation, (¢r , hetastasis and
apoptosis of cells (WIlliam G Kaelin Jr., Nature Reviews Cancer 5,

689, 2005). TIOYIBIISRIPPYREVIIIINE DERIVAFIVESF OR INHITIATON

genetic and environment factors cause Nor e
destruction of the signal QOFR¥RQSINE KINASEIACTIMTEY tunor cell
generati gn (Dougl as Hanahan 20and Robert A. Wi nberg, Cell 100, 57,
2000) . i rosine _kinases play inportant roles in such
cel lul ar reg# '—-‘-- 2 HLE INVENTEIN and Janes Gol den, Nature Revi ews
Drug Di scovery 3, 993 2004), and their abnormal expression or

mut ati on has been ﬁ.gserved i.n cancer cells or a t ne di seases
The protein tyrosi n8ERIF$ERE ADYENLon Felalos o \ghpeye Zig‘s%éfﬂ%@@et‘ﬁ@vatwe

transportat i havin aho&ﬂﬂat@'yg BNy ffbr)nﬂyt%s?né Kkihade9Sian@Sal pRALREe@Rcal
protein ubstélgiﬁ? o row h factor rtecelgg Eleg oteins function as
tyrosi nd%ki ng i Pr"gﬁk"gﬁﬂg 19 30 Ay ackivg 1%he interaction
bet ween growt h factors and their receptors normally controls the

cel | ular gr oW ik RAGR IR THEIRAE uction caused by the
mut ati on or receptors often induces
vari ous cancers or autoi mmune di seases such as rheumatoid arthritis.

Wth regard to t heTﬁétEe&@fmﬁfﬁ'ﬁ %ﬁ%r %h%c'fibﬂaéf‘sierag é!eﬁg ywﬁfc?x‘r’]"ta?e

factors d receptors t her eof een 1 nvesti

epi der mi pkeq Emchértberédmmtr@é&eovrot &mwn,rgye‘dﬁt rm@etastasm
ki nases 35ha 5 oslatcemﬂlsy Wilkighas KMIREYr, ENafiro gevand d%t&t 689,

Lane, Nature 16 5PCT/ R2911/ 004487 Revj.ews Cancer b5, 341
2005). An E é‘r ﬁ‘ 5‘2@%?%@1 g Sy siemaby 8@9?%%

ki nase, and dtesl'lromnmtelxtﬁiml baﬁsaf efblr@ﬁﬁhls atrplifithtion us! degniclioAueh the

baced- on't nePEne aenrif 5P i o R0 o BGGAgR D683 Hapthon

(Erb-B1g0 5 aIEIBOBQATAEN&@BergnGeEdBOM 266€).it is known that EGFR

"t del ot | one ol tpiosity KifiaBsobg Spdbetaietin Rk @yt Blaion
t he i npor t antlrenaMelnikove and dames Ewlden, d\’rg‘uteaﬁewws gt Discovery 3, 993,
(AstraZeneca)o(fs ahd maabtlyorﬂa‘r%kaaeﬁoa%r Bdiifion hADLEGHbBCHA 300 antgpte

i nhibition o Uﬁér oS ne ki nases lectivel'y and reversi
inhibits EG:?FIEEF@ ymyng Gscases (H&%ﬁ@elﬁ&roél@dﬂgﬁsﬁw ap enzyme w hick

char act @fi st tatslh zérdwﬂ@etr Ehatedrgsf ﬁ%s@hms@a dﬁs fofd ATPIt8Y$Frdshies located
non-smal | cel |l ug;??cancer l(’NS and Vi therargeutl C

conveni ence P! efiibstrghe f‘?t@r FEESRtPo PEOtens Binctienp as

it has been tyeguin¢ kihaémato tmpdﬁvenummtgn i r'Hiel hiteaacitor B&We%ntglii@wth

been. ai 1 eadyeRBbrpE bk atcelfhet Bofmptly gemirors 8 Br Biles SRR P apnpgrnar
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0 0 r

glaa 67(24) rh@m@mldmbgms Fﬁlrtaﬂg(ra it has be%tlg?eceglg\l y found that

irreversibl e inhi byt &ggfgl %trolfe@of%ﬁ a{] sﬂgrlﬁn.?seégeg'&éri%lt 'g?owth

securing excel I ent e overcomn e resil st ante
devel opnent , fagtorg oﬁﬂibrréﬁleﬁf@:fst mecreefn hane i bm ipesstigated] eanidn hinisingo teem,

such as Gef i &jifdrmaAAstotih ThétdtsL(HER) LAl RGF Secdbtor (FEPRS tyf&ide dinases
35  have been intensely studied (Nancy E. Hynes and Heidi A. Lane, Nature
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15Meanwhi | e, there are various evidences that B-cells (B-Iynphocytes)
and T-cells (T-lynphocytes) play a key role in the pathogenesis of

i nf | ammat ovy 26liiaedsLs, aut oi nmune di seases and/ or I MmupictkRIBdhedsed
di seases. For instance, aberrant signaling can induce

deregul ated B-cell proliferation and differentiation to cause al
sorts of |ynmphoma including 20 various acute or chronic | ynphoid

| eukem a and a fo i apt iLbodies that Lead to
nul tiple inf I}%%T%avjt\so#%& |rs§e7?3éls %Qgi'oi ng:gl %’59%%%}(%39 & CPmRaTad: of a
medi at ed di s@egsptor and tyrosiBe kirmse sartd delsvene ekiracedmldrBigals o aelrenbRis

of the TEC f gm i i e Jdnmportant role.in
B-cel | acti vgl'?io‘él%h %%Eél?‘g%aﬁ‘%“@é&?e? aﬁ‘?&ﬁ@? i%ﬁ%@g&i@gﬁgﬁ EAS S@ﬁ?‘ﬁaﬁi
rol e i n B-celbpsesh gmaheingimatmalagifieninehs lintokfour sebBpes) i.e.;y EGHR ¢Erb-Bl),
BCR) stismul i f, frB-L£al SE.d Ny Leam
ol 1 5. “Fort ne R PR 8 W T Bl i s ol i BRRRC A B0 WiRhGR!
B-cel | devel it LEA3R meinfraution|in exen 2v anddn-faane deletipnsin éxtmio of
al., I'mmunit G288 ki Wh&aEine : ) .
2000; Kur osamﬁi GSE Ao ?@Etk%dicmlﬁéﬁnh%f%enbﬁ %‘gﬁﬁz‘fawg%f}'g’éo%‘?ﬁl tell
Schaeffer an ¥t zberg, Current Opinion in | munol ogy 12, 282,
gPOOL. BThulsl, i ng! bGtegﬁigibO(fAsﬁ-EZeﬁéuab dvdé%ﬁiall?%@@l%ﬂéd ds ﬁ@ﬁ{aﬁ%&lteh e for
ock B-cell .medi i e_processes. . JFor exanpl e, I as
been kndln t Ht THAREIRE PE LA R CaSEs dipassss WHER (EIeorn Hoai iruRcsly
arthritis anthhifile BEGHRI(Eds-B1)avErbtiaib (Roahe)thastAcb difiar Shdagensanr!
efficacies i 0 thritd .Jansson and I |, Cin.
WO 2011/ 1625%%5%‘%%%84&%‘% &S. eﬁsﬁﬂéﬂ‘éﬁ %’él{ona%'@,klp fgggﬁmﬁa?@é?f’r
al ., Chem MNSCh€n and p®vik0Giyrapautics coavémentes foBTpatients bivitor EGFRY
In

be useful ingtheh t of rheumatoid arthritis.
addi tion BTaK P}s% a ?glgﬁgr}séssed by cells other than B-cells that may

be involVed in di S2aweves Bdas been raposted thas ke developmensraf wesistarcst lowers
l[ls. It h : ; i = i
cell's. I't hamemctitReDITLPAtILEEr URa udddtin Fﬂ%ég?érg-’a {S:Ht:'cgaéigﬁg; GIF p\%\gk!‘aéﬁn

is suppressed in BTKdefi'cient bope marrow derived m . Vel

et al., J. B&B‘Tﬁﬁ!’éﬁaﬂﬁte%&ﬂt ai’@%ﬁ?lf g%d@ pateepts agdrynistered withridetinibdor
beduseI w t o%ltlbﬁmib petiiblitd ghe a-bsi\i\l%ﬁ&ehQﬁB | the &5 _Q{il%stosﬂ%”' i@cﬁltcﬁbhﬁéigﬂée
and ast hma. SO, D .actryity is ahsent, showe
decreased 10°CCRRArY E&Eﬁjgﬁ%h&]f@}l‘aﬁﬂp n&gﬁﬁ%iéﬁ? i ?fnalfal-gf‘&);%cﬁ@fa"ﬁl of
J E?S E/Bﬂ. @en&%dicmzl?:), IRE 2061 €andddRar, 6BA4L g&zﬁpzmwb YraFufher,
cou e no y, i 1 her mor. as .be

report ed todfsl}%%q%eﬁgfgéﬂﬁry g%{élgt gl{ zﬂ%‘?é%%el Witors ¢ t?rggﬁf%ﬁﬁgR are
(1sl am and Smprhbenefinigloin skeuring Zxcelent <fioayy. afd wserdBiing She redisthmdes

Id b he. t i o :
et st SRR o QG554 o S T .
Meanwhi | e, TOsRlimb andJirlgtipid Oanen; bhelsah.t Cameer CefhdRs 8teP00krand Anja
t hr ough2s he Nfi@Rldzykat QP! Biook &R @M&ﬁ@n&z%he;ﬁz%&%es&szz!@o@% %éhce,

ti ells into d t t he tivat )

o cel I 01 dfreyeritit SikPHARe e B A WSS (A akiniba dtasringer IngedhaimniC
t hey seclret d{va%dmuatiaulef?lvﬁﬁhitﬂfm(ﬂghl | d'dhltg@f IQH_,OBE,_ 2009),61?1300@99%34
various leu es,. a e B-cells ot ei i volve

in signal t lf@f?éaﬁlé‘ﬂl?lﬁnﬁﬁﬁefﬁﬁag? ?@rjé’ﬁﬁ&s C{Qf’ﬁ%f's &s- ﬁiﬁ%‘t%’%gb and
% écK:l% JAI C2, AVAR3 (Mcrm@;mh htenﬁic‘:a}_g@i @%@bel?]ﬂswcﬁt If_k hn,aejaace(rlL‘?(d'i) 98@ny

a i S, I [ Qc i nases . .
253anus & nadd> PREATNC SR RRbet B PR eTEFOY fi B ifutel . o The
talr_gEt E XrKZ aagmpiownds ehaved boen i krfovamtat foryn d se'azfleﬁt bAndntg'ithhé)ystein'/Xl?él
i ke S Neost as

xpr essed | f{CoAr] i ostibalSdR A%t Bbfhaf ot BOARY \erBU AR ASHE Sloghint
plays a ver ythe musenhespheryiasionnof (BER andattusuctficiantlyi inhibitinguthe signal
cytokines, itfisdudtionlef Ldncdr cdils David W, F&det?*ﬂ,, Brod Nttt &R '3 "5,

35 95, 12022, 1998), and exhibit higher inhibitory activities compared to the
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Further, ITK has al so been inplicated in atopic dermatitis. This gene
has been reported to be nore highly expressed in peripheral bl ood

T-cells frwozpateesnss W th severe atopic dermatitis, cq;gg?‘gﬁq Yol B>
controls or patients with mld atopic dermatitis (Mtsunoto e% al .,

I nternational archives of Allergy and 25I nmunol ogy 129, 327, 2002).
Meanwhi | e, RLK functions to activate the secretion of IL-2 which is

produced by sreyesdibleiaibaged 4 : cepiors,af, spl enocytes.
Thus, the inhjbi ti1 : f. P@iﬁd@n ?’fecé%[ééﬁ{?g?f’%&é %LB%’?E*&? BgEGIéHHFsR-z,
(Schaeffer et %P?“,l'?ﬁﬂ?d HRFUHb o yifrep activigies aa@0a vaSenaeh hivo Blodls of

Sci ence 284, GR€inoAR8YPeff3FH i i ti on, r rqQsj.ne kinase
(BMWX) has beeg known gggbe inv%wéeydéli’ﬁ}?%?cgglf‘%l £§Wn3§§§h§| iHowever,
cel | mi gres ation e OBpagmay qayse eiqus sileotifanocho, skitbiihes, diarrhea and
Ther ef or &7 BMKeighhidss tdwestonisigh etidRies 1o IRSFRSWA er agents for

i nhi bi ting tf‘&lgq&ﬂéﬁ SiS ofgléan(:leriégetlel S algd an@%@%&éi%. AL 1y petyaal
since TEC fani Ilf FAASEY ALy admyustared inadose muiici@nmo 8Semdmetthe résisditibe

Janus ki nasesnéiasd by EGKR PIMM anetatibhs Andr € hi actdyvation. .

2011/ 162515Pg%1i%91wﬁ§§2 of ?-ﬁrfe}ls’ and%"rehag-]g%ﬁg‘ﬁ‘ﬁiﬁdc er&m“\{\a?

i nplicated in"the pat hogen | SO LT ploraraes Rer. 70i86824H8). aut oi mmune

di seases, and i muAs|ayidensed pyrobicical métsctifstﬁawéverﬁbfeoiﬁﬂﬁﬂ&gs {noxgcf%smaﬂ
erapeu

effectivi@ly icehiighs i i be useful as a't
agent for var iegﬁgh;é rﬁ‘alH g%fﬂlra é(§rc 93@:8@%%5%%‘{3 ﬁgi‘g?tﬁﬁirﬂﬂ'@r‘éﬁe@e@@wtlesabdt still

5i munity med clherapsutie ceffects in theuresistamee r devetophedHp 068N Gak ok patients

i nhi biting Béémpared! toethel i i 4 nduci n -celallt’
| ynphoma, gang BRD( éﬂvoﬁl\feébliﬁﬁﬁﬁ%%%gégésﬂgg&%%hﬁe@r c CFgrdﬁ%SIY:bﬂlere has

d
useful as an &ft$ &eddieed ke develop aawpyal druptthatkefRctivdi drug-resistant

devel oprment  cdncarsconideisid advetseRideddrdcphi bit above 10 ki nases "and

sel ectiygly inbhi biwﬁ&hﬁm EGFRs such as secondary T790M nut ati ons

as wel | “as L858R po Pt ats: Vil evidences rthatr Broells ¢ Belyimgshoaytes)
it

exon 19, is ¥nel-sellsE-jymphoayteahp) VORUE R ough i
was suggeste&ségg@%a ni%n!“; e grz?ba?galitdnhi bi fr_lotp g Pawﬁ’igg%&%oéﬁpﬁgmnatory
coval ent bond w t ga;t el nr{F#} EESAPAT ipuRnify mediaed diseas®R donai n of
15 EGFR, may showHomhimstamney ebdreatt s signalife o8 | Wdukes dgegﬁﬁ?e(f agi | é%lt
'S pres

of kinases sishifedstiddl fnd! d, BMX in which cystein .
inas pg:gi tion of @ﬁeaﬁﬁf%ﬁg@ﬁdmsgam@ws% Wi| Iymphomy ringluding

such as™JAKFaGPUR| geufs\ sy slriegic-uympheidaleukeRinaing. e baubh qg%%ﬁﬁ of

18, 5916, 2@0®antibbdies n 0 f or, a canpound ]

i nhi bit irr%éﬁr:gilblw sgﬁgc%ﬁgeffgﬂz’gﬁg’ﬁ% @?@Eﬂ?‘@@iﬁ fSanfAutoitamune
BTK, JAK3, I'TK ‘ﬁg‘\‘, B nomediaied disgangsRY OF THE | NVENTI ON
Therefore, it i s Bmutohjsesirosihet r(g;]q{r)t-' \Y | roavide a
novel 25 fuggd iﬁérms%isn?rgerﬁ\gﬁs\ee whi cfllé geﬁg%&hﬁgeqtf&hgnﬁﬁb Famﬂy of
ef fectively 7 nhi iTs cancet SIS 1 NgPertadigde dn B3-celh aetivatéormahd sigiat h
f agt or jﬁegeﬁﬁ@&tdlpgﬁlalm) ?ﬂ"ﬁ plys emkéggafﬁa] 961eainn1[3%]&ﬂt si %anﬁoéﬁﬂ{v% which
reduced adv i 18l . .1t.is another oBjec

present i nvg%%élag% t%egrr%‘ge&%% @M*mwb%ﬂﬁﬁ)wrf?ﬁ%ﬂﬂé’cd& fovthiciresponse
whi ch can t FedeWesirrast sells. urirther BTKamasebeunykiivie &5 68 3 %ﬂic%E}%u@#ne
di seases, Oﬁmepﬂé%sﬁﬁ%JthaﬂHaﬁfaﬁ]%?-g' f%asesiorredl at ed by abn 'I'y
acti vated B—I% hogyte , -Iérrp 6Cyt €3 fuysionygnd gyvises (Kgan et al.,
non-rggme(pto{m %)’6% ned3ci 1928 cElImgish etal. TEGxpamddy 182 "B S 2660; K urBd:

| TK, or CRrn i STk G J . 't 1s
still anothsr  ob) @@?"B’?“{*hfgmffﬁ’@iﬁft ﬁ?’ngl tﬁ@st%hﬂf:@% gnd Schwartzberg,

r o

35phar nac Sﬁgﬁﬁi ?ﬁggggi LG Qﬂmﬂwlolayel'ier&@;@(lhﬂﬂ).t r €At righfbi‘ﬂil@r? ¥ BTK

t unors, BRI Ae520uk i tory di seases,

aut oi mune di seases, or_j mynol oéitggﬁ%%rfggpé@%ﬁﬁ&géﬁwrﬂﬁ@é%-

conpri ses said nﬁéfi"?‘ﬂ?l?d%ibﬁﬁwkﬂ@vﬂﬂtatm-\deﬁciem AGEOArd 3B GaNy foh

one aspect collagéeimduesd nitrthiritéeid BTK b Rors ShiVeOW LA Seros RO gsecff
35

dependent efficacies in a mouse model of arthritis (Jansson and Holmdahl, Clin
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A and B are each independently hydrogen atom halogen atom or di (G.
6al | cypam nonethyl; Z is aryl or heteroaryl having one or nore

substi tuenyve 2émhesied fromthe 20 group consisting of ! geAsBgBMoR&LOM
hal ogen atom hydroxy, nitro, cyano, Cl_ 6al kyl, Cl_6al koxy,

Cl_6al kyl car bonyl, C1. 6al koxycarbonyl, di (Cl. 6all cyl ) am noC2-

6al koxycar bonyl, am no, Cl_6allcyl am no, di(Cl_6allcyl)am no,

gaE té«'iméy: 3 lfl)JExpBéhmhobsbammge; P& effd, %MMM%J 58, 2007). Thus,

| a ar pa (140) Sy

di (G _6al k§;| )%W%ﬁd"hﬁbf %Dﬁ/ &ﬁﬁﬁ’&&?tr%@é’@&m @‘S‘?@B%ﬁ Wt{ﬂr%s

ﬁld?gi(?é Ilsg!i}‘ onyl , Iicadditiohc BT Euisf alsgy bxprdss@ﬂllby@fﬂlllsxdﬂ())ithﬁ@rpmﬂe‘lls ;that may

6l kyl sul foni%éﬂv%ﬁfég ‘?)&S%?gfbaﬁ’{g’%% %?’f‘r nyk'?/@f TBATP W, e“"\ég gt oelfs. ks

Ccijll ( gll Ek3al5l ((::32/ FQE?MHQI th@]&(nﬂgﬁn-m;cﬂmedﬁéggzﬁmﬂdtmnylscsuppressed in BTK-
al KOX

di (Chéal | 2y 0 i nge(lson@%ﬂf&dﬁ?‘%xé“ﬁ%e}lﬁlﬁé%‘cgﬁ af> 3 880 Criem. 280,

ami noC2. 6al k4%961.G008 kﬁlllérﬁhﬁﬁ’@zhﬁemﬂéw}lld be useful fo treat pathological mast

di (Chi sal | Cya&’ﬂi@@ﬁs&%h&ﬁ’éé'all ggzaﬁméﬁmﬁ?' k¥l ami no,

G . 6al koxyC2_6al | am no, amn am no, Cl-
6al | cyl am noC2. 6a| oarﬁl‘PR?CYEﬁs( oy vaueh B P Th i absent, sshiomed decreased

het er oanyl , 'INE&@W@ﬁdi‘wnﬁBH@Wﬁfgrﬁim@laﬁéﬂ (HBﬁJP@d@&%@'J Exh Wiy I1?7 160
het erocyclic @# het er ocycl I C Su

het erocyclic )Gal ores rrBE‘iléﬁe dn I0g soyld bremedylajed bltB
am no, het ernmyhntors Cl. 6a| kyl am no, WO 2011/ 162515PCT/ KR2011/ 004482
het erocyclic amn t.eroc C|IC rbo het erocyclic Cl
6al kyl car bonyl , ﬁﬁ%&% CB’Jggrth}% Pﬂ%fé”c Rl I 3nqpgosis as sorie
Ci _6al kyl t hi of rml@m:&:ﬁslant afid . Si'aith,clm;auh:ﬁll d@elv 1781 49,020@0)( ¢ Thus, BTK
Cl. 6al | gyl su ¢ C Y. (o]

G 6al | 631 anHERK s RENE b%?%?gggé{% SRR DBl PRSEHE Hyfphomas and
het erocyclic %@E&Sdﬁph‘bam&ﬂbﬁlh ErpcMedi201C183BAWGY! car boxani do;

the aryl refers tovRagRhile ’PM@!E 11%9% rQI&ﬁ%dn%n@@ﬂ%ﬁsﬂ%}%ﬁ%@r%%thmugh

t he heteroar 21_ @fh i ndependent refer to a ) ;
cyclic or bl%‘ﬁ F 5?08Hﬁ¥| ?:Ilgt erGehlgsuEagE Atpna patigen prssenting cellsrin®y

10t he heter O@Mﬂhﬁ&aﬁﬁeffeuﬂﬁeﬁbeﬂ@ﬁﬁtlvﬁéﬁbﬁ%@ﬁnﬂeﬁbeﬂuﬁﬁ‘k&ﬁh?qil ses such as
red cyclic qQr hicy eterq

parti alé unsat u%at ed 3- ttﬂ %‘%{e
ring ha qn Paggs: o A ths tng 5Fcr8®Vm%SWéﬁUlﬁn&HFan§&f&Wn'
formng t he ?letbeactugad:d azampus oleakboytérags owell ods Mg B-IUBSt | PLRGILS kinases

oo oA RSN S Eh Sl B A R Bk e 0
sl ol o 66“?2?;“ P I
1 i

heteroaryl, and In ocycl e optionally
conpri s a nitr odéhusak'aﬁ?estmwlﬁmgbﬁéh have heaspwidsla investigatedas a target

substi t uent @elmlﬁﬁnﬁﬁ@%&m lﬁﬂglll'lpn Suﬁ&as%g O%nf%%r ﬁﬁ% SRR 1AK?

G . 6al kyl , haI ogenoCl 6a| | ¢ Io enoCl
trihal ogenocﬂ‘s VRY |1 ?39 é/kﬁgm ﬁ%@g‘i@f@%@élﬂ @y|fAK1 expressed in

Cl. 6al koxy Carzbibik sgmgyi ca | :
G . 6al koxgcar ssudel S W in Mﬁ% Rucytes 4 BId)€ 3R Mnportant

E"O z%r ba 16al. k | car
di (CL. 6al ky!'f V%%%’b%j g‘%%ﬁﬁ%w VagpUgaTte !ng%nlff’an%y?, gt -7, IL-9 and
sal | cyp3ul f dite}3, wigith Gaiﬂoca/hmbﬁwwmn rw@@abhwb medicinal Chemistry,

ool b e et A PRl T e e

oxy, het er oayathrationiofd- cbk!ﬂ andTyells as sellfas ﬁlyhlauheﬁlﬁ{gjf-)éell lfﬁnc&idnf; onyl,

het er ocycl ic G _6 o] car bo er.ocycl i

G _6al kyl car bonyl evhﬁe%fér Cac “ﬁi q@%gﬁscﬁ@’u 'fﬁe%‘l ﬁ?t dFgipent of

C1. 6al kyl sultheumetoidiaehutis; psmnms,tatﬁeplmdermgms dhnrs, ﬁnﬂnpletsereﬁ-d)ﬁs YIype
35  Idiabetes and complications from diabetes, cancer, asthma, autoimmune thyroid
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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
Nail Acad Sci USA 92, 8724, 1995; Nosaka T, van Deursen IMA, 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 .. Schwartzberg, et al., Nature Reviews Immunology 5,
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
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 Immunoclogy 170, 5056, 2003).
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 expréssed 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
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).

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
and others and Janus kinases such as JAK3 play a critical role in the activation
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N (32 (2" ooty e Filthc it e gl i ) e o
d] pyri mi di n- 4% §i8 .rq{}{%a%s? yHEgHngBIne diseases, and _uénr‘:lcz)mglo%_lcally mediated
25N- (3- (2- (4- di@fz:f%ﬁ,fw ngﬁpgﬁ% g@l&gﬁﬁ@@%ﬂﬂiﬂglﬁé‘kmas& thay be useful as a
N %r '( o ?'4”( jt: g%pﬁ%ﬁ@g?lﬁ:pfgbéraragtpsnm_ﬂ;;éz@atpnedgsbm,rmx)teihhhmﬂi%eises, and
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2- 30ci pyri m di n-4-P§ﬁr@5‘?§7}‘-‘i%e Y%mm don dél.:l 5 vee #(1) B cell
N- (3 ( 2-(4-(mc@izgﬁgmﬁnflm{ihgf(&e?tm}%kﬁgﬁ BEY hivohAG YA HhLAShsis of
(5o a (PSR e W bbby tmongeens no) -
Therefore, the development of a compound, which can inhibit above
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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N- (13- (2- (4-(4-hydroxy-4-net hyl-pi perazi n-1-y1l) - phenyl am no) -

5t hieno[ 3, 2-4pyrimdirt-4-yl oxy)-phenyl)-acryl am de;

N- (3- (2- (4- (3nHamntatonyedisghses paranimmt digpasebie oy | iammnmlogibalen ahadidted

N (B (2 (4 iﬁ/éa?@‘%ﬁ%ﬂ%%éfpéﬁ? it Bh el tbses myrpisinodiyatishony1 ani no -

t hi eno[ 3, 2-d] pyri nchmoﬁda;abc)wt}l pieaaspdogt-cdahey bresentdnvention, there is provided
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N- (3- (2- (2- met hoxy- 4- (1- met hyl - pi peri di n- 4-y1) - phenyl ani no) -
t hi eno[ 3, 2-dj pyri i n-4-yl oxy) - phenyl) - acryl am de;
N-(3(2(2 met hoky*=&- (1- rrethyl p|p i di n-3-y1)-phenyl am no) -
[ ny1 cacr ywlam de;
-1- phenyl am no) t hi eno[ 3, 2-

ci pyri m' di n-4-y|
Di et hyl (444-(3-a doph )t hi 0[33 d] pyri m di n- 2-

ypam no)lghenyl ) phoﬁﬁonat e;

20N- (13- (2- (411, 41bigpperi dinyl- 1 -3/ 1- 3-fl uor o- phenyl am no) - t hi eno[ 3,
2- abyrim di n-4- @oxy) - phenyl) - acryl ami de;

N- (34(24(3-chl oro-4- (4-met hyl pi perazin-1-yl ) ph@nyl ) am no)t hi eno[ 3, 2-
dbyri m di n-4-ypox t?)é?g%ypaeryl am de;

N—(3-(2-(4-(1-rret plpér|d|n4ylamno) 3-

25ehl or ophenyl am )ls Rl en%y[ 3, 2- d] pyrim di n-4-yl oxy) phenyfl acryl am de;

N-(3-(2462-fl uoro- Z|n 1- yOQphenyl am no) t hi enof[ 3, 2-
d] pyri mlgl n-4-yl o)és(? ﬁg’%?zr@y @

N (3- (2- (3-net hyl- 15( thnlpbalﬁgematpnyf@m&@ypaﬁ sadkodytsenof 3, 2-
d rimdin-4-ylo I
Sofaa- (5-acr v Gopnengu 1 ot S, £y 1R SRR B
met hyl - N- ( 1- f@ﬁ%‘ﬂf’ﬁ n- 4- yObenzami de;
Slil(o 3r Inret h?”n 2 (|2 @m(aﬁyélgﬁmtrrbm%aﬁng oheYdPherRYSubStitaents BeRBRH Froin the
N (4 1180 o- S SO RuRRYgR Biheltlalh. halogay atgranbycisiinayironessy Sio
-2 O:ii;nl ggrS |1 glpgalhyIAC}ykdkwy,di?lgia}}dy)cadmm’ﬂ,dﬁ] atkoxydédbonyl, di(C,.salkyl)aminoC,.
N ( 4- Bt hox v &ing %a]lgllamn}o Ci¢alkyl)amino, carbamoyl, C,.
ﬂ]%gyl( zzam( géigﬂj‘i{éﬁ W?@?b@@u@ﬁ%ﬂﬁﬂ@%&%ﬁmmﬂ ) ﬁaﬁi dfg’ll%arbamoyl
1 PCRE Vil €] Anamsuftaidfr, b diE) QalkyBaminoC,
di I h
G Tt hob- o SR o o i eyl Craalkylsulfiny, i(CgalkyDphosphons],
(4-(4-(3- acrwcwk fikyihen }ox carbony1C1 <alkyl,  CpealkoxyCrealkyl, Cy.
N (4400 (3 acrlh Wt%bﬂ@héd%as Q%&e@ﬁay@maﬁwh. A palibopboniC,
];\Il- ?gr?gh?zy%lﬁlﬁtmrﬂfp@ﬁm@ﬂ o g1 Ry E‘zlkoxg,n a.rmnoC EI!I m di n-
104- y| oxy) p lﬁxﬁgf%ﬁp H&HL &i(é 6£lrclyﬁ%mno l}qr)ll (P 15alky?)y aminoacetyl,
6|\5 l(o 3r ( rznag 4n(%nu§§@rsmpl ?ﬁ@gw&lrgmw% wilkexy| amdif@)salkl)emidot Zalkoxy,
yri i n-4-
N (3 (2 (4 (DEREgallabino 3 dtealkylming yamineo sl lagyino. Cr.
t hi eno[ 3, 2- cdaﬁiy}fianmmﬂa-saﬂ{ylmm), phéif¢1}allylarhmoiCdealkylamino,  heteroaryl,
heterocycle, heterocyclic oxy, heterocyclic thio, heterocyclic sulfinyl,
heterocyclic sulfonyl, heterocyclic sulfamoyl, heterocyclic Cgalkyl,

35  heterocyclic Ci.galkoxy, heterocyclic amino, heterocyclic C;.galkylamino,
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) SNy R0 _
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le- é§y§ rz)h(eflfyf ?}étgqnﬁlﬁm)aalegr&gﬂf n _r? ?u?&%t%q{tgg@leqteﬁ fromthe group consisting of
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moiety, and a carbon atom in the hetérocycle 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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20yl ) am no) bengyl phggphongdze; o4

N-(3-(2- ?5?1 ((di net hyl am no) net hyl )- 3-f?uor opﬁsenyl am no) t%zlseno[zfgz- 230
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30ci pyri m di n-4-yl oxy) - phenyl ) -acryl am de;

N- (13- (2-(444-(cycl opropyl met hyDpi per azi n- 1-

yI ) met hyl ) phenyl am no) t hi eno[-3, 2- dbyri mi di n- 4-yl oxy) phenyl )acr yl am de
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S

yfl phenyl am th| @ o[ 3, 2¢d] py m di y) phe 1) ac am d
N-(3(2(4( exy |per |n1 yIa 0)-t no[S%
d] pyri m di n- yI ox - phe yI am OEt

10N (3- (2- (5- (‘L4 et h | pi per z\n- -yl) ,}’,q du\g 2-yl noyf‘ﬁ@teno‘f% 2- 05\
dbyri t ni di n- 4- oxy) phenyl )Yacryl a de;

N- (13- (2- (5- (454 2- hygLoxy- hyI) per ) p|r|d|n -yl am no) -

t hi eno[ 3, 2-d] pyri ni ?n oxy) heny %‘J‘ acr;# £57 258 769 260
N-(3-(2-(4-(1- (4 et hyl pi p erazin-1-ye ethyl )phenyl am no) t hi eno[ 3, 2-

15d] pyri m di_n-4-yl oxy) phenyl ) acryl am de;

15502 44

lll AN

Lo .o 0 @3
0™'NH, O>NH (fj
A rla

Z61 Z62 Z63 Z64 265 Z66 Z67 268 Z69 Z70
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N-(3-(2-(4-(4-ethyl pi perazin-1-carbonyl ) phenyl am no)t hi eno[ 3, 2-

ci pyri m di n-4-yl oxy) phenyf | acryl am de;

N- (3- (2- (avQ401026251dr oxy- acet yl) - pi perazi n- 1- y1) - pheny|lpamira) t1/004482
t hi eno[ 3, 2-ci pyri m di n-4-yl oxy) - phenyl) - actyl am de;

20N- (3-(2-(4-(4-(2-dinethyl am no-acetyl)-piperazin- 1

-y1) - phenyl am no) -

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

2- (44(4- (3-aciyl am dgphenoxy)th no[3 rim
yDami no) phen ceti oggm d
N-(3((2((4-( hyl sy hnyg@ o)th eno[§ djg@Hmdl?4- ?

25yl ) oxy) phenylYyacryl

N- (34244- ( met hy¥sulf al)p yfI no)thlen032alpr|md@,4 N--
YPOXY) phesnyl )acryl am de; 443 -acryl am dophenoxy)t hi eno
[3 2-d] pyri m drn- 2- yZd2am ze3 - Nne2thyl| enzanmzge; 277 278 279 780

30444- ( 3- acryl am dophenoxy) t hi eno[ 3, 2-al pyri m di n-2-yeam n0) -
di met hyl benzani de;

N- (3( (244- (modphol i gk 4- car b nyl)p yI) no)tJm eno
di pyri m di n- fl ox?pheny ryl alg de
N-(342((4- (4o aziHN8 - camm yl )/ heny m no)Y hienp [ 3,2

35di pyri m di n- 491 ) ox heny acry

2011/ 163 15PCT/ 1CR2011/ 00448 2X

N (3-(2- ?4(4 1- met plper d|n4'y1) |pera2|n lcarbon 1)-

phenyl am no) - 12 i eno[ 5%5 o5 mi did44- ylﬁiy) FH&ny1¢8hcr y'CF&m deZ8s 290
N-(3-(2-(4-(4-hydroxy- pi perl di n-1- ear bony1) - phenyl anm no) -t hi eno[ 3, 2-

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

5N-(3-(2-(4-(3xrnet hyllam ng- pyrr@ i di = 1- car"bonyl)mphenyl 1 N0)

t hi eno[ 3, 2-4p md 4- XY) @eny - acr@am’ d

N (3-(2-(4- (dMdjare | anA0- pyringlidigl-c nyl ahen
t hi eno[ §52- dlwyt i mi di n-4- xﬁgxy) phen acrﬁl am dej

4- (4-(3-acryl oyl am no- phe )-thieno[ 3, 2-d] pyri mdin-2-ylam no) N-

10( 2- di met hyl am no- et hyl) nzam de;

N- (13- (2-(3-chlzet 0- 4z924- et 2ol pi R azi msscar begy! ) pBeNny| anksy) t hirganol 3z4g0
2-d] pyri m di n-4-yl oxy) phenyl ) acryl am de; N-(34(24(3-chl oro-442-

(di met hyl am no) et hypam no) phenypam no)th| eno[ 3, 2- 4pyr| m di n- 4-

15yl) oxy) phenyl ) acryl am de; -
4- (4- ( 3- acry yl anfqo-p oxy) 3 2- Lyl ani )
i de;
- I¥°Car bo

chl or o- By N ’;I[‘hy - benz 01 ﬁ
N- (3-(2- 30h“oo4"\1)4 et Wanesul oyI per Zin ) - N

phenyl am no) - {hl eno[ 3, 2-ci pyri m di n-4- yI oxy) - phenﬁ) ac%am ‘H’ezx G
2044(4-(3-ac am he )t hienol 3, ]prlmdln -yfl am no- 2¢ )
chl or o- N- ( 1- %t hyl%lggerln%%% );EE Y106 Z107  ~ 2108 zZ109  zZ110
N-(3-(2-(4-(4-ethyl pi perazin-1-yl suI fonyI )phenyl am no) t hi eno[ 3, 2-

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

N-(3((2((4-C math sul finyl)met hyl ) phenyk) amn)thl .
25cCi pyr44n df oxy) p%nyf I a@yl amd
N (34( 244 ( I suI f et hy enyl ) gm no) i enof’3, 2-
d]pyrlmd|n4 I)o hen Lylﬁq N \}
N- (34(24(4- sul ivanoyl phenyOamino)thl - Ci pyr'| m dr'h- 4 (]

yl ) oxy) phenyl ) acryl am de; | ')'\

Z111 2112 Z113 Z114 2115 2116 2117 Z118 Z119 2120

30
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30N- (34(244- (nor phol i nosul f onyl ) phenypam no) t hi eno[ 3, 2-

ci pyri m di n-4-yfl oxy) phenyfl acryl am de;

N- (34(2( (4vQ bbacyedsopr opyl sul f anoyl ) phenyl ) ami no) t hi enolp@;r&Rr2011/004482

ci pyri m di n-4-ypoxy) phenyl ) acryl am de;

35(di net hyl am no) et hyl ) sul f anmoyl ) phenyl ) am no) t hi eno[ 3, 2-ci pyri m di n-
4- WD 2011/ 162515PCT/ 1CR2011/ 004482 yl ) oxy) phenyl ) acryl am de;
N-(3-((2-((4- (N (1- et hyl pi peridin-4-

yl ) sul f anoyl ) enyl Yam no}t.hi en , 2- d] n-
yl ) oxy) pheny ryl agi’de; (34 4- (N- | so pyI er h@ 4-
yGsul f anoyl )p nyl ) no) t i eno[ 2-al pyr| m di,

yfl oxy) phenyp yI am e
3- (di net hyl am prop 1- 44( 3- acK/\'Ikam dophenoxy)t\hl eno[ 3, 2-
ci pyrimdi n- 2- m no) benzoat e;

10N- (3-(2Z-(4- é hyI p| erazin-1-ypet hyl ) phenyl am no) t hi eno[ 3, 2-

Apyri mi di n- 4- 1?28xy) énypé %35” arf &é 2125y z126 ©  Z127 Z128  z129  Z130
N-(3-(2-(4-(2-piperidin-1-yl- ethyp phenyl am no) t hi eno[ 3, 2-

a] pyri m di n- 4- yt-oxy) %enyl)—- ac m de,.A.N-(3 -(4- (1, 1- dioxo-1.X o

6- t hi onor phol i -yl) hen Q - ]i)
i n- E'L- oxy) -FaCCl mi de

15t hi eno[ 3, 2 cbl yrifh

N-(3-(2-(4- (i (|4 et;u(ﬁ‘ﬁl ple;[g |nI pphe ham n@Jthl €{H9[3 2[3 [N]
C|pyr|m i n-4-yl oxy) phenyl )acryl a N

Ell_|(o§r|(§1 dﬁn(zllzﬁ-'gii/% L;?%@ny%'%%ﬁy) pr}qgg/l a@1@8)thﬁ1%90[32138 2139 Z140
20N- (13- (2-(3-fluoro-4-(1-nethyl-piperidin-4-yl oxy) - phenyl am no) -

t hi eno[ 3, 2- 4pu| m di n-4-yl oxy) - phgny1) - acryl anj de;

N-(3-(2-(4-( r ph noe?@y)phk%\yla O)th]— no[ ni dik

4-yl oxy) phen acryh

N- (3-(2- (4- (% thoiy?et hogw phfﬁ}/l am[HS) tfﬁ ﬁno[?t % d] pgﬂjl m d 4-

25yl oxy phe ) -ac amd

N—(34(2 4- (2-'(di et ylam ng‘)et hoky)pheﬁyl)am%go)tm%ano[qu °~?° oo
ci pyri m di n-4-y0oxy) phenyeacryl am de;
N(34244d(2 Zﬁﬂfelt hw)amhno-'lfl;ihomzl)lwegﬁh@m NEX4di enpla3, 22148 Z149 2150
ci pyrim din-4-yfl oxy) phenyl )acryl am de;

30N- (34(24(4-(2-(pyrrolidin-1-yCethoxy)phenyflam no)thieno[3, 2-

ci pyrimdin-4-yfl oxy heray%) acr ytram de;
N- (34242, 3, 4, etr dro o [fT)] [

yflam n thle 3, 2-Fl pyri d|n- - yDox
N-(3-(2- B,L ydr(ﬁ benzcﬁ%} 4] BJX| n;
35di pyrim d| Ng oxy) phenyl) - alr yl am de (_7 (_7 & (N)
2011/ 162515PCTL 011/ 004482 o

Slj_fogr |( r2n ((j,3nf 'f'f?f 8;3§%h§§ X&?{;?gﬁy%@%he”yi@p n0)igy €063 25150 2160
N-(3-(2-(4- (2 di nmet hyI am no- et hoxy) 3-fluoro- phenyl am no) -

o=

§

2828%

t hi eno[ 3, 2- yr| m I oxy phen -aeryl am de
5N- (3- (25 (4, L uoife) phq@| am,@) tFI@no[ g@
al pyrim d| n- yI ox phe 1) aa I arriH e:

N (3-(2-(3- f oro- - met hyI P oper agi n- hxl) %x%ﬁbheﬂ@m n

- thieno[ 3, ZEPt‘jl pyrw d| rﬁﬁ yl oxy)'— phenyl) -acryl am

2161 Z162 2163 Z164 2165 Z166 2167 Z168 Z169 2170

30
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N (3-(2-(3-net hoxy-4-(2-norphol i n-4-yl - et hoxy) - phenyl am no) -

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

(E)-4- (di med mak/aszs1s0) - N- ( 3- (2- (4- (4- met hyl pi per azi n- 1- PCT/KR2011/004482
yf | phenyl am no)t hi eno[ 3, 2-ci pyri m di n- 4-yl oxy) phenyQbut - 2- enam de;
N-(3-(2-(4-(4-nethyl pi perazi n-1-yl ) phenyl am no) t hi eno[ 3, 2-

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

15N- (3- (2- (4- (4 et hyd- pi perpzi n- } y1) - phenyl.am no) =t hi eng[ 3, 2- S
di pyri m di n- 4-grham [fo) - phefiil) - a yl amigle; @. @ 2
N-(3-(2- (4- (£ JSoprpyl - pi per azing 1- y - ph&ENYl and -thf of 3¢ Ny

4pyrimidin-4-y ny1), aer ,

N- (3-(2-(4-(1-nethyl-pi ﬂgrldlln 4- yf) phe ylan}@) thL'épo[ "’% U‘

20ci pyri m di n- g{gyl am no) - phenyl ) -acryl am de;

N-(3-(2- 64-(1- t"hyIZﬁFper P&i3n- 3ZW74) - pFi@hy| aRifho) - E7encdBE2- 2179 Z180
ci]pyrimdin-4- yI am no) phenyl) - acryl am de;

N-(3-(2-(4-dimeth hyl nyl no) t-hi enoMB, 2- ckpyri m di n4-y...
| am no) - phen
25N (13- (2- ( § 5 R@ﬁhéh am ?1 th| no[ S%i pyff Iy dﬂil%

- 4-ylam no) - phenyf) -
N-(3(2(4(2 dlrrethyla no- yp;ﬁ_,geny th| [3 f] \ N
Apyri m di n 4-yl am no) - phenyl ) - acr y\-am de!

b G S E%LBaiZﬂ%)et%éi)p“E%')azm?"”z“#ase”"[?’iss

N-(3(2(4(2 h am -eth nyIa no) t..hleno{u32

ci pyri mi di n- 4%

N-(3-(2-(4-(3- ari NE- rFo oxy) eny mno) h| én 3 2“ F
, Apyri mi di n- 4- am -ph ) adryl anfige; ™ . O N

35N—(3 (2-(3- f Nuor o- 4- (4 met hyl - pi pera2| n-1-y1)- phenyl am no) tkﬁl eno[3u_
, 2- WD 2011/ 162515PCT/ | CR2011/ 004482

CI pYr i n‘k?l n- 4 1ani ﬁ& phé‘lﬂﬂ ) - %‘@flw afi%de; 2196 Z197 Z198 Z199 2200
N-(3-(2-73-fl upro-4-(4-nethyl -gi peridin-4-yl)-phenyl am no) -t hieno[ 3, 2

- cipyrimdin yl am -acrylamde; N-(3

-(2-(3-fluore¢ (1- di n- 4-yl am no) - phenyl am no) -

5t hi eno[ 3, 2-d] { m di -yl ami™s8) - phenye-acryl am de; N-(3
-(2-(2-met hoxy- Nperl t hyl - phenyl am no) -t hi eno [ 3, 2-

al pyri mdin- 4y|amno) phenyt) -"4Cryl am de;

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

[ 3, 2- cj?(?)yri m zito1- 4- y1Z202 no) - aenyl) - acryl am de;

10N- (4-1Tuoro-3-(2-(3-fluoro-4-(4-nethyl-piperazin-1-yl)-phenyl am no)

N E gl ?SOEZ‘: (2 d] pyMcm: direferreyt | exainpdos- @hﬁilﬁyéb)ﬁpiﬁiﬂh#(ﬁm&?glazﬂ) according to

enyl am no) t hi eno -
d] pyri m di n-tﬁ- ?F %SE ?‘ @%%@raélfé@‘g
N- (3- (2-(3-fluor 0N4(3( (Zemithoxyi4&4- mhtlnylp}py:ﬂa)znpﬂlqd)ljhanyhm)md))ﬂuem{B&-

- 15d | d

R T o L el G R A
T o O N B Chometiylnioamesrt L pbenlamino o3 2-
(E) - 4- (i Mty amiainls- MokdyiRnbBaddidiaby| pi per azi n- 1-

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-dlpyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(4-(4-(2-methoxy-ethyl)-piperazin-1-yl)-phenylamino)-
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yl) phenyl am no) t hi eno[ 3, 2- al pyri m di n-4-yl t hi 0) phenyl) but - 2- enam de;

20N- (13- (2- (4-(4-net hyl pi perazin-1-yl)phenyl am no)thieno [3,2-

ci pyrinmi diwe dnyhesis i nyl ) phenyfl acryl ani de; PCT/KR2011/004482

(Z2)-3-chloro-N-(3-(2-(4-(4-nethyl pi pera2| n- 1yl ) phenyl am no)thieno [3
, 2-a] pyrimdin-4- yI oxy) phenypacryl am de; (E)-3 -chloro-N(3
-(2-(4-(4-net hyl pi perazin-1-

25yf | phenyl arfhﬂ;ﬁ})[ﬁgwﬁ&nﬁ&mgl?gygb&r@%é&gx&ﬁggnyI )acryl am de;

N-(3-(2-(4-(4- ethy&p per az ‘am no) t hieno [ 3, 2-
ci pyri m di n- 4-yl ox roye-ethyl)-piperazin-1- -yl)-phenylamino)-

N-(3-(2-(2- n&hi&ﬁé@&%aﬂﬁrﬁhmmﬂoﬂﬁﬁwgﬁéﬂgw%&%agﬂ %3 2-d] pyri m din-

| henyl 304-( (4 h
A TR L S G S R R
met hoxy- r&(lmienhwwmrmﬁidm4- b )d:fb mide; N (3
(2. (o per g oo SRR AR e
N- (3- (2- (4- ( pipyrichidin-d-~¥loxy)-pheyy)- mﬁlﬂgl eno[ 3, 2-d] ;)yrl m di n-4- -
35y heny] 011/ 004482
Tt )yf‘é%y-&%;i%%ﬁééwv%ﬁﬁé RS A R S S anylamin-
KI_D;(;_:T ?(2)) phe?Zhlzmn[%ﬁgy@mmmgde)me?g%(;yéamﬁe IL& )

' TR SR Sleahsdhon A SR be B Rsepin.-

thleno[32d] rim rg yl OX o%r%])f‘ EGY Q8 lazepin-7
t§1 2- (4[ g 4- pi g]&ﬂilﬂp t;’v [Sé‘[ I[menmlﬂmﬂdicmy)-pheyﬁ]»—apb&miwn no) -

I eno , r
N (5 (o (a1 ”fF (el 2 RIS L BN AT IB-phonylming)- anino)-
t hi eno[ 3 2- d ﬂ&zﬁlwém}@yla@swlmdee
- (2-(4- (1-net hyl WEE(Z-@ZJi‘ne‘lhdﬁyb-ziR'D nfmé@ehdﬁm Il Phdn3larino)-
10d
N-(]Sp%IrZII?L %g{‘ﬁé’ﬁ #Bﬁ a%n‘l“ﬁ’ Pﬁﬁ’é}q%aﬁmlﬁa)dﬁﬁ hi enol[ 3, 2-
d] pyri midin-4-yl owﬁ%ﬁhalﬂhbrmr(mxﬁahﬁmpdwﬁ-1( gl')gﬂedylammo)thleno[&}

| | 4h -

i oyrt i oS LB A e, ™ <"l
15N- ( 3- ( 2- (4- (1 nﬂlﬁwl(ﬁ+(b@(3dcnylﬁﬂrﬁ0ph¢1mybthiﬂnﬁp3 2idbprivaldin2-

d di l d
I\I]-E))?:“(rZn I ndﬂ %%%%@ﬁa%éﬁmlasn no) -t hi eno[ 3, 2-al pyri m di n4-y
| oxy) - pRny! kacr y%’a@r%@ -[1 4%b1p1per1dmy.l-(13y( 2-ﬂ18)r0-l}ihen5ala14rnlﬁci)-tl’[&tnb[/3 2pi p

eri din-4- yl)d]@bﬁﬂﬁhﬁm-%) ?’W ?acﬁnamld 44443

20dj d 4-
acjr ngmmdobﬂenoib’? éh (%T(é?[' @f%ﬂﬁﬂrmﬁﬂlymlhe@zmﬂ -3hphenylJantige)thieno[3,2-
(pyrrol i di nTdbppeinikdi)> Qﬂiﬁjphéﬁyl)acrylarmde

g(f)gfgsﬁ)dfpggnyl)la&? '(3&1' 3-Hn %YEPIHF%&S%&WQ)QOOW) phenyl ) acryl ami d

e; 25N-28- (zsmaropﬂemdmrn@ﬂﬂmﬂo[mdl SARRANLA-y RS PHendTha9lankiabeno

N (3 (2 (0 e s a i Wie%r”%%?wmmwhwnot3 >
t hi eno[ 3, 2- d{IpymiinidididryloxydrhenyDpdrelapdifleacr yl ani de;
am no-Na0( e Zh”‘y%?%“@&?pyr%h%“ F e ibéin-Sbbhasiainoryisnpis.
ani dophenoxydlPHi@ibpa-ylexy)ghenyhiatilanddgDani no- N- (1 - met hyl pi p
eridi n-3p yl) benzaqi@e(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;

14



44(443 -acryl am dophenoxy)thi eno[3 , 2-a] pyri mdin-2-yflam no)-N-(1-
i sopropyl pi peridin-4-yl)benzam de;

354- ( 4- ( 3vemeoth/agzsesm no- phenoxy) -t hi eno[ 3, 2-d] pyri m di pe2aRarmionl2 3-
met hoxy- N- (2- pyrrolidi nThyl -et hyl)-benzam de; N-(3

-(2-(4-(4-WN-di et hyl sul f amoyDpi per azi n- 1-

yf | phenyl am no) t hi eno[ 3, 2-ci pyri m di n- 4-yl oxy) phenyDaer yl am de;
N-(3-(2-(4-(2- (4 (At ylhsmbk my(%‘m fn%%hy] i era21

fl ethyl ) ph S oh | ani de;
N (5 (51 b PheRPheging ?ﬁf‘i Bt aﬂhé‘}gﬁyﬁ wRepiNReo 3, 2
c] pyri midin-4-yl OXM(ﬁk(éF&I-OflalﬁEﬂiyﬁﬁgéi@zm 1-y1)pyr1d1n—2 ylammo)thleno[S 2-
N-(34(2-(pi rlcﬁg@, dgfs)xg'p enyBLcrylzamHg“ m di n-

yfl oxy) phenyl
>1/ ]9 :\l;) 5( 3)4|(o fggy mor p hdinmlwlfplpemzﬁt- VHepbox plig bbideao{43(R2acry Riylaindl phichioxy)-
N-(34(2((6- (Eﬂﬁso fop ﬁg‘m‘é‘%‘%izryr%a‘ﬂ“‘iﬂ)%&?ﬂ"a.aﬁuée’ymm no)t hi eno[ 3, 2-
d] p%/[1 [ Im di n- A;m yf | ¥y fie‘m)la[lﬁmﬂdaphdm?wbﬂﬁeﬁé@@@ﬂﬂ%ldlm 2-yl)amino)-2-
- me i peri
15yl ))altmpng) t hi en ﬁeﬁ%bgﬁ H%Flﬁan?%ien ﬁg‘%’(y pﬁlen flacryl am de;
N(3 - ( § 2;1( 6- (48( #i %é ﬁ91e&hﬁlnwpmm§rpbﬁﬂ ¥ nlla)th:gnc)[ﬁw d}tylﬂrrﬁn(‘.iln-
eami no)lghi e eox en acr ami de;
}/((246-(4-(diqorr'{elt)t{1 % %grrl?e?/n 1yylp)py¥| din y
ypani no) t hi eno[ 3, ZN'Z:%@? R‘f‘ﬂWPIQPXltﬁRW%WeWBmmme}-thleno[3 2-
20N- (134( 24( Mﬁ»r(mfﬂm-é%rldx (zéhenbd)pa dglahdde- 1- yOpyri di n- 3-
Da th 3, | d
ot b T R e DB ) S e toreine - 3, 2
ﬂll_ %r |( En dl( PGﬂtl?gdiﬂ)qupgnmldmm-yl(myl)%enyl) acrylamlded
(i
25y pani %g) t hi enogwg?]gi E@?ﬁ{ﬁ%bﬂ }1 %’%@9&%@% @%ﬂ&pﬁrggldm-ﬁl—
ND:(a?nAfﬁ\g)AfE ﬁl ((aﬁgl[xg gf@m{ gerylangidept hy pani no) pyri di n- 3- N
KI—(34( 24641 }d& roﬁﬂy%.”p@ ﬁ%‘*‘zﬁ?@i’“‘?ﬁ?‘%ﬁ‘#@ﬁ%{@? 3. 8B yrimidin-a-

yDami no)t hi e ]rﬁ”fliﬂ%4 yfl oxy) phenypacryl am de;
30N- (34(246- (et hpLgu Zlﬂfméthfﬁraﬁuﬂb-)a@@yﬂoﬁlbgyaﬁfﬁoi S1)23-fluoro-

Ty Ppﬁg&wﬁiﬂﬁﬁﬁﬁ%afpmlgm-ww)mmﬂm oo

yl oxy) phenyf | acr y NagBi-e(3- éhlbﬁflé&(ﬁf%r IMJﬂ)ﬁTeBQIanﬂﬁéﬁH&Hé ey di n-4-

35yeani no) ph no)thie 4-ypoxy)’phenypacryl am de;
00 5011/ 3 bor A BRI HE S ity e

N-(3((3-fl uoro-4- N((B-(I?s@pfﬂle(mémyhatfbdylﬂplﬁeramn- Pwl)phenylam1no)th1eno[3 2-

| he di n-4-yfl h d
o N (5ol o AR DI DR O Y Ty aeryiam
yf | phend? ami no) t hNe(ﬁcfPS(42G4af}qﬁyylpmcmzm-4 -yl)pheny nhdny)thiess[B| 2aieimidin-

5N- (3-(2- (44 ﬁ Idejperazm | -y1)-3-fl uoro-
phenyl am no)t | en CI yr| m di n- 4-yl oxy) - phenyf | aeryl am de;
N-(3-(2-(4-(2,6-c 5( merppRbNdnearbanyl)-piperazin- 1- yl)-phenylammo)—

1 uor opheny I tafenB), ﬁiazﬂmﬁ{qﬁiu?-ﬂﬂﬁyﬁbﬁiéd}ifa&&%ﬁwhe”y| ) aeryl i de;
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)cthyl)amjno)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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N-(3-(2-(3-fluoro-4-(1-nethyl -piperidin-4-yl)-phenyl am no) -t hieno[ 3, 2
- 10ci pyri m di n- 4-yl oxy) - phenyl ) - aeryl am de;

N- ( 3- (2- ( 3v0 batoneests ( 1- net hyl - pi peri di n- 3-y1) - phenyl ampoojicrtiienaps, 2
- cipyrimdin-4-yl oxy)-phenyl)-acryl am de;

N (3-(2-(3-fluoro-4-(2-norpholin-4-yl-ethoxy)phenyl am no)-thieno[ 3, 2-
a] pyri m di n-4-yl oxy) - phenyl) - acryl am de;

15N- ( 34( 24( 4-¥ifethy BarniiohpHenk el Stthisiai
fl uorophenypa)(;( nojﬁli e (b)pHS gp%kpy(?i m%n-%ggly;?lgh%nyeaeryl am de;

N- (34(24(3, 5-@ v ?#12’1% yi pi perazi n- 1yl ) phenyl ) ani no) t hi enol 3,

2-ci pyri m di n- 4- yeX@)@n@nthidmaorphblnbsitinylamino)thienof3,2-d]pyrimidin-4-
N-(34(244- (( ]&g; Erﬁ%?ﬁ an alglﬂ%t yl ) am no;,- 3, 5-
20di f | uor opheny a? aﬁfyel *2-c] pyri mdi n-4-ypoxy) phenypacryl am d

e
ot ) o O il g e i) s
: - Nz 4-yD0OX ;
N (3 (2. (4 (T %@%ﬁ?@b‘ﬂa%ﬁ‘&}aﬁ%‘?ﬂﬁ?ﬂoy thienof 3. 2
ci pyrimdin-4-yl oxy)- : ynethyldmino)pyrrolidin-1- _
25N- (3- (211 bl Kﬁﬁé@@ﬂ{ﬁd. e 1k ndol | ]
- - : N1 = a0 - 1 N - O am noj -
t hi eno[ 3, 2- c&?gr/’ r F@éﬁﬁ@%%@)ﬁ%#?ﬁ ?ﬁlé&ei-% &Y l)acry?am%e}/
N- ( 3- ( 2- (1- et hy!| -¥#Bi(RddH4 Dyyralidimd) vitpipenidipd -2 dingny laindne)-thieno[3,2-
yl oxy) - gleeny HlpyaahidiRdL fi8xy)-phenyl)-acrylamide; .
N- (34(2( (4- ( 4- | RIS DN ’ furof 3, 2-
30Ci pyr {1 di - 4- ;%—x@&ﬁ%@%;4nama%&ﬁﬂﬁz,Y-Pﬁfsh‘éﬁém%ﬁ&-mem[3,z-
N- (134( 2_((4-(djpﬁm&xpﬁLﬁbﬁp}mﬂﬂp&&ym%yf | am no) furof 3, 2-
d di n- 4-yDo | de; . s
N C36( 2 4 ror phot B RGES 185 b bamey)- hisals & dipwcimidin-2-ylarmino)-
ﬁgﬁi(%/éphegyl(Fl:e;yzl)-pipeddin-mqarboxylic r?c}d di?]nethjlflamide; f 32 WO
- - - e anl no (0] 1 & e
2011/ 163&15 PCT/ KR% @%‘Kﬁ@]ﬁ@%@h‘ﬁ?)ﬁﬁ?{iﬁ@%%&ﬁ?fﬁawwfa%e;
N- (34( 244- ( (logaiphsnsDeemylanaidpi peri di n- 1yl ) net hyl ) phenyl ) ami no) f ur o[ 3

, 2- d] i mdin-4-wire el r i de: . .
i (ka1 oo SERRPI MBS Sty mingrg g fapimiin+
5al pyrimdin aeytaagey | am de;

N-(34(24(4-(2-di i % R ino)-thi

fl l(JOI‘ gp?%nyf%&g%ﬁ%%ﬁi%ﬁ%ﬁgq@ﬁiﬁi%@? P%I%;%ng %ﬂl)eg%f%r’r'am de;
N (34(24¢3-f ox- 8 JVR T ;

flam h | ) aM-(8{3-(B-ohloZo-ai ophéhylarfting am de;
ToN (5 (2 (oo %f x@é- eyl e e e 5 AR dham e
furo[ 3, 2- el p‘{}gﬁ pglleﬁy Q‘%V@W)L"lg’phenyl) -acryl am de; and

N- Dg 34( 2;1( 4- Isul f am@tﬂewhymmphénﬂmﬁigm&ﬁnbm;zjd]j;ﬁilimi&}n-4- et
yDoxy) pheny 91%%?@%19@ lJa.gl-eEB% conmpound o orrmula (I) according to

the present 1 nv repared by the procedure shown in

React i o Schene ( N-3-G@vrerestplphenylBamino)tiiens[Za]]Fy faidintdhe same
o o am PR e, Y Datyl oxycarbonyl (Bog).
N-(3-((2-((4-(1,4,5,6-tetrahydropyrimidin-2-
yhphenyl)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)-thienof3,2-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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35As shown in Reaction Schene (1), a conpound of forrmula (VIIl) is
WO 2011/ 162515PCT/ KR2011/ 004482 subjected to a condensation reaction
w th ureawmamesgani ¢ solvent (e.g., N, Ndinethylfor mpairga2o011/004482

N, N- di met hyl acet am de or N-net hyl pyrrolidone) at a tenperature
ranging fromreflux tenperature to 200C, or with potassium cyanate
under an acidic condition such as 6% to 50% of agueous acetic acid at

asbs terfperatd]py}11&1&[1&1439105{5?151161@9&&@%%&@1 ure to 100C, to obtain a

condensed conpound The conpound of fornul a

(V1) thus obtainedf (Es(r %dﬂ@@éamltlhylsplpﬁﬂdml -yh-pheay jamise)thdensi[3 2-
;:hl o[)![ nati ng cﬁ 1({1@.4gy1,0xpj195 h@?,;%yglgl OEI\/?)e o][ Itlhl onél bchI orlbde)
o obtain a chlori ornula ol | owe a
reaction in an ordgg ias(gT(gpéﬁ @P’m(’dplﬁﬁlﬂﬂ% Lyl rrhenylamino) 5116110[3,2-
NN- fh rre: hiy: f@ﬂptsm't(mdhn 4Ny T ol pﬁé aaolaatiige, N-net hyl pyLr oli do)ne
acetonitrile, tetr ran ane, r.benzene) in
the presence of ar{e '%%?‘33&43“%?%181"(12#5‘5 lpeggﬁnﬂirfygali’e}t?ﬁﬁmnokggﬂﬂﬁ 2-
car bonat e or djmsrassiinhdexpepizng])- am'yhmﬁéa;perat ure ranging fromroom
of The conpound. of e A eh G Hain e Ppfsior Lol dhenafpaanl-
derivative othigng[ha- dlm/mldnb4f)&b@@f)fpmn§rbmchmmmn‘ formula (1V).
Th d of f | hol
ol uti on (e. g 200 2.(5iibrd-3-(oRELARILLY fip aé*sﬂa@;pliﬁnyiaﬁmw
i nor gani ¢ acHdeqd3¢- beylmléﬁh‘hﬂ(ﬂ@)ﬁ&hedyl)@ﬁr)dargaﬁcc acid (e.qg.
trifluoroaceti c ang 243-hiPHTC(Rp I SlidiR- 1- Ilaéigbggl ffgm&%gl 1ih§ | ux

t t N Ic's ine
i ﬁn{)ﬁreapgrege é.’FlfTHéﬁﬂoﬂwiﬁiY;P?ggyl@@C@'lamms | adi um (H) acet at e)
or tris(di benzyl i @a(m@e.(mnm ehﬂnﬂﬂ-%zl PREBERINGS- 2
| i gand (lg %)i%)‘% [%Ihenﬁ_1 &hoigs),mi% r!l ntphos or "2, 2%
bi s(di sp enyfhb gy T‘y eand an inorganic

base (e.g., 25cesNi(B- Czi(%mmhyéroaypqmﬁduﬁuﬁ)yhb@quﬁio YeHiego[B@aper at ur e
aroup. 100y gl Rt SRR gl 1l 2 (11T having o 2 2
group i s subjected-€% n?@ Wﬁ@ﬁmwmnﬂv@pqg:nahrpﬁ | adi unt car bon
L S STy i

subst i taﬁe(r:lmvm th &n(-%a&?ﬁ&‘ it ydwe&wﬂﬁ@mmhmﬂ for rrul a (111) in
which N is ﬁ%ﬁbﬂygﬁﬂlﬁb)ﬂﬁ@ﬁ(f{gtﬁg]p%ﬁiﬁdﬁle#%)%ﬂ}'ﬁpgfglggcggﬁﬂﬁhe (Hoc) i's

bj ected t d dci d
e Lo A T e O BB e adins Do smeYbimot ey
t bt atidiotb4] heng! idd; of f | Il
Sesubsoquent ] g e o1 Or;g%i)l(ls) fed to
a WD 2011/ 1625158CTT %o@ﬁ@@%@?%%éﬂﬂg’ﬁ%ﬁ 3R S%ﬂ;‘%m’f;h?bri de
Sﬁlbstl g&i ed otﬂp{hmdlan@?/&xy)phmgl)amgmmmem: ven: (e. ﬂ rreghyl ene
chloride or tetr r olvent. such a % aqueqQus
t et r ahydr of ur an |&y@h@ grgfsaeh %m%f)me)ﬁ%ﬂfp ‘G4 n@é@ée i:.)”g."fﬁ’}é'gml@ﬁf“'
3| car bonat le)); ﬁX)l’)d?Wi)ca%bEuQ@; g. : triethyl ani ne or et

i i sopropyl e a 1 0
10C; gr \F/)\Ayt h a%:/r ﬂ@e@c d(42m§rﬁ6m}tﬁlﬂlf£§ﬁ %fﬁ%‘dk? @%%%%%WWQ usi ng
a coupling & i/ dgpyrimicdinyylozy)-ghenyl)-acrylamide;
di met hy3@mi nopr 0p()ﬂ'))N4Br( QfUBd@nﬁ%ﬁa)mi‘gtB])’pr%t "

2-(1H7- azab azol %;W)[' ur oni_um hexaf | uor o
phosphat e mi‘i rﬁl‘l?aﬁ d]PY%mé@iﬂaﬂ Ml)f)hiépﬁmé)ﬂcl’)d@m@dﬂrpound of
(73 "ot the pfesent (.ar((wwmgﬁyqﬁmmlg’ﬁleﬁg‘f’gwﬂy9?1"’91 A5 2-
phar maceut i W%Eepyfi 55 E%ﬁ)apaﬁﬁ%ﬁam th an inorganic or organic
acid such as hydrNc(B1(Q:(~4cdlamymmlhyﬂfeﬂﬁﬂ%@tmyﬁbheﬁyiahﬁﬁbﬁt}ﬁ&iofﬂs 2.

35  d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
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Represent ati ve exanpl es of the cancers or tunors may include, but are
15 not limted to, liver cancer, hepatocellular carcinoma, thyroid
cancer, cov@t@achakiscancer, testicular cancer, bone caneet/krliidloiig?
cancer, basal cell carcinom, ovarian cancer, brain tunor,

gal | bl adder carcinoma, biliary tract cancer, head and neck cancer,

col orectal cancer, vesical carcinoma, tongue cancer, esophagea

el T e

gastr|c canc% breast ancer,

uterine canc nyé@ﬂmﬂay Oﬁmé )?ﬂfb@ﬂu & cancer, rectal cancer,

pancreatic cancer, Nl wd- dy i er.
(3479-(3 MER6-4-EK azifilyd Ceuﬁm;p fgﬁaﬁmﬁ

The inventive cO of forrmla(l)
accept abl e séli“an[Efef VIR od I@?ﬂﬂéﬂ)@é‘ﬁylémld%ancer ef fects when

it is 25a&dm ni st erzequ(m-(zxqmpeﬁam @glfﬂetﬂyl)%ﬂ@ﬁﬁﬁﬁmﬁﬂﬁﬂl&ﬁiyQtd]i?ﬁﬂﬁdfnor

treating cangens r tu epresent at’l ve exa
anti cancer ag lﬁ@‘@%ncers or tunors may |ncI ude, but are

t limted t V(3 €2 dhaketidiaris dlgdtholphaiiyt p?ﬁi’ﬂ -
ngi t: m b,e b??&ﬁ?’gg’ﬁg;)g” e| nlﬁg S‘sor a?@?udgi? fﬁ%ﬂ?ﬁég)[gc%ég] i ni iy

30 vorinosta rollnus nilotinib, everolinus,
pazopani b, trast uz¥fad?- (@wmohdunh-bdmeﬂtyuphamﬁamim)nbienumMpyrlmldln-

pegapt afjb, 6‘.&[?:9{ dke), mtosis inhibitors (e.g.,

pacl i taggl 3%2&&§| ngl) Vi %&Zs‘%l ne and the like), alkylating agent S
(e.g., cisplatin, %(%ﬂrb@pnﬁlﬂlmemeﬂmlmwl@mmo)daamﬁm -dipyzimidirhe-
Ilke) ant i - JRh@HenyBicy Fangide met hotrexate, 5-FU and the 35like),

i ntercal ati ng an @E@ ent s, (e.g., actinonycin, anthracycline,
WO 2011/ 162515PCT/N< mopynelidimlei n- C and the |ike),

t ])iniRtH t d

theCl ke, a.s%“ﬁogﬂm%ﬂ)“%‘ﬂ’)‘h‘mm R il R

the lik % and ant &;@n@f’ g‘sg}‘fﬁé’ Y@%Gﬂd xi fen, ral oxifene and

f) he |i lkezj da;nﬂmtahhyﬂ)@asny19mmmﬁm[merci]pmmmﬁal ﬂ‘)é}tﬁ}qphélﬁﬂl}%ﬁfﬂﬁhﬁl@y
e included in eur | Sition

Furt her, theﬂbnvgﬁiﬁrﬁﬁ@ugﬁm@?? ﬁ]gp%rlu%n- "~ a pharmaceutically

accept abl e sel)me ofiyljahimojthienof3 anﬂpﬁﬁrhﬁhmwm(y)pﬂmdyll)a&rﬁﬁmidw S

t | t d

eell ki nase (1T rgsdtdfagﬂ%?lgn%ﬁocy%é’%%%g’bgul R AR R s o

tyrosi né0| cﬂﬁ%l‘élfm]@ﬁ it are mainly expressed in abnormally
t ted B-1 h

compound of {or e f@ﬁq“ﬁé‘hﬂaﬁ‘é@?&ﬁt KB, A0SR AR

can treat ord]ﬁﬁ’g%l%ﬂ’ 1 damidgf | anmat ory di seases,

aut oi nunune di seaare(s -@-(4- phetiy adihy) 1@1@@ YR &RPS- caused by

th b | t d -l. t , 15 bot h.
Therefore. IorPhnS TSI il 2 o i i oy %ﬁ?a@é@weaf
g:)ggg:;ﬁsj on for tNe(ét—(Zn@ -{4- (ﬂrmmhplanmtig?])c}f&quﬁiiﬁd ylyrﬁemygggnf L“agg:tsggy
whi ch conpr F@@%%&%ghﬁl%ﬁ 8{?%%%“5“4% E’Xﬁyp&ﬁﬁﬁm ey |y
acceplt abl ef sifla']lh}; tNz(fe(@f-(?({lan;thghnpmdmgpyidnmn)meﬂ%;)}ax esent a}j ive
exanpl es 0 }%E ﬁ[ﬂ]’% Z'ﬁéﬁe dg[z_sef‘ irfid rﬁg ses.an

| it LSRRI e
Lo, arthei 115, 1 hiclAeldiedimethy pinomesbyiaynahyl phenylantino) grieofs.2-

thrit t th thrit

condi t1 o, | Eﬁﬂﬁ‘ﬁ“‘m“ 21"5‘3)#’ ‘S”Q’ ésv?iﬂéﬁ'ai osus (SLE), skin-rel ated
di sease, psorl asﬂ%’ e@z@nﬁﬁ wwy IRC E]t)blpﬂmzmz& dermatitis, pain,

pul monary dBﬂDﬁﬁQﬁﬁrl)ghéﬁy%mﬁxfd)iﬁm? S|p ?Hﬁram 4%1%5:?):%1%?‘1 é’dﬁhﬁﬁﬁé

syndronme (Al 0Si S, oni_c” pu}

i nflammatory di se&S( rac@r%ﬁ(i%‘ﬂ Y‘P&I&ﬂdﬁ@ n{)piperag-bi sease (COPD),
car di ovasculylymethghplienylhindgthsol 32 08h FrimfMARy Ik pheRY I ¢ latlide;
35 N-(3-(2-(4-methanesulfonylmetyl-phenylamino)-thieno[3,2-
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The inventive pharmaceutical conposition nay be formulated in
accordance wth any of the conventional nmethods in the form of

tabl et, gmnvempdigaszpwder, capsul e, syrup, enul sion or mpetaeliShHase
for oral adm nistration, or for parenteral adm nistration including
i ntramuscul ar, intravenous and 5subcut aneous routes. The

i nventive pharnmaceutical conposition for oral admnistration may be

prepared by rdlsyfgidiie-aloixyy-phbmds-aeiveithidei th a carrier such as

cel l ul ose, calci U%L@C@ﬁa@g&% S rg{]’ﬁth%’gcé%;ei s_uc);ggedq[gezxt rose,
cal ci um phosphat e,”"sSt’8ai™ . - t Heglune ainde WA
stearate, geldpymmidialdcylosyy-phedydnherylabfideuspensi on agent, enul sifier
and dil uent. Exarrghﬁ 2f t ca%rézi] e I%éed,l_n the i njectable
Conposi tgn g:l tgl b)'g dédAeenlorost{4-shmathylpipeiiding-¥Hpipstazivlut i on, a
gl ucose <ol utylmathy pgém_sdaménd)ith?emfﬂ,Mp}ﬂimﬁiiﬁ-ﬂ?ﬂbxy)g{ﬂ&@l),a&yﬁﬁﬁde.
(e.g., polyethyleng glxycal ,400), oil. fatty acid, fatty acid ester,’
gl yceridg, ab‘ijllj)ij;%%ggrg§E4i%§ﬁ8%}pﬁn;rg§@nﬁfi’§ﬁae%"’g &Iy!m fier. I15The
present inve mino)thieno[82sdipiy artly ydsHens ackylamigganpl es
provi ded bel ow, weh (818, 4NOVRYELy1 ABLreb K PTG rdehilo}- oo 352P8

of the present inve

Exanpl el: Pr egdtyaimigininlogy ) phenyl X acrypantige; pi per azi n- 1-
20 h | am t s i m.dine- l.ani d
St ZSOS“‘& 231%; g%: gﬂ@%@ ?%?%%}W?%ﬁif"Sgﬁpﬁ@ﬁ@?ﬁﬂﬁf}@%@%n§ 30
HN ANH pyrimidigstxlexyphery icryl e-2-carboxylate (4.9 g, 31.3
mol) ~and urea (1N-@3-(385.(ARlhy dVsRCety HRbetEANL 1yD)-piridin-2-ylaming)-
e Y ) ek T e
2011/ 162515PCT/ | cmmru-o@{xm.eﬂ«fyuﬁpemﬁl-zwtﬂy@m\eﬁﬁa&&@hﬂé& 3lhe

t 1N Na | ut , | t
oo t anser ot e -2 b e AR B Cod pressure to rempve the
i nsol ubl e preci pi Na(k(2-(]2hé4-étﬂyﬂpipenaziwb-cmfbbdyD%Myﬂ@iﬁna)thygnb[‘B,Z.N HCI

| uts :and i i j d it d d 5

etuced presdpy Bmife IERHEIAAEA BRI 123t o The resul ti ng
solid was dried ufErCa4-et(ithudignysatyd)-pipeniairal ryl)-plertylarhmoyompound

e Rl
Prepar atfon of 2, -'@F@n%ﬁé%(%ﬂmhﬂa@ﬂ?@ﬁ%)mih@aﬁn-NyBi-ph‘Bﬁylamino)Fhe

d (3.1hi 2- ki | ' di | ved i
ot 3 S35 Syl i Ayt 0 60
hours at 200 C. A'tg'r(‘F' saprylarhidoRbeRaxy thiRTOER. &-lpHamidiaedt i on ni xt ur e
was cool ed tyd)amiao)phenpbactiscraeidand added dropwi se to 4 C distilled

t ith sti i i 1.2 | ti . i RERAS d
Under a reduced o CXELHRRR B b i eh i tainoNhiRels Sealrrimidin i e
resul tidy saljax nyDaeylamide; a reduced pressure to obtain the
titl d (yivehd s .2¢9 2.9 N Q0 O d6.

5 74 (d aH 7 ¥’§6‘?§f2§;§ (Ao guttor b nARRRIGHS 2-albbimidin. 2
2- chl or o- 4( 3xiismshessylamideno[ 3, 2- dl pyri mi di ne 30 The

d (2.9 g, 4 i an L d_i
KNGl et hy sutEf Ay bR Bienb 2, AR B e 2 g -
mmol ) and cdBsHibeRsBidsi e (9.2 g, 28.4 mmol) were added thereto,
wes Coml ot e a1 St oo P Pyrinla 2 S SRR A"

was conplete, djstilled, water 35was added rea
and the réSLﬂIWﬁﬁ't"%e&lzf"Hl s filtered under a reduced pressure with
washi ng with di stV(B&@-Wat@iorphblen-YeskbdriviBheN hdn ' under a
reduced pr emre t bté(fn éé;g tlitl co(gpyg%ndﬂ%gi efli\%ﬁhgc&]gﬁgz 91.8 % .
1H NMVR (300 3,’”‘&5@1‘3;3’ Xy)pkeylporylamidsyy g 08 (s, 1H), 7.69- 57.66
(m 2H), 7.57 (d,N—IB+)((2-((4-(4~methy1piperazin—1-carbonyl)phenyl)amino)thieno[3,2—

35  d]pyrimidin-4-yl)oxy)phenyl)acrylamide;
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Step 4) Preparation of N (4-(4-nmethylpiperazin-1-yl)phenyl)-413-

ni t rophenoxy)t hi enof 3, 2-di pyri m di ne-2-am ne NTh 10LN 02N 15 The
conmpound (W0 gu11/iésss nmol ) obtained in Step 3 was di ssolpgedkrzon1do4482
butanol (70 nmlL), and 4-(4-nmethyl pi perazi n-1-yl)benzeneanne (2.7 g,
12.9 mmol ) and trifluoroacetic acid (1.5 nL, 12.9 mmol ). were added
thereto. The m xture was stirred at 100 C for 16 hours to conplete

the reaction, diluygg- Q@L@tﬁ]mlcﬁb@y%é@ﬂmg;_ ﬁc?@d"n"l@c% .t h sat.
NaHCO3 ut, d t

anhydr oﬁgugggﬁjﬁ @1#&[]@1%33 &T‘FQHY‘ éIBT‘L Oéﬁb“wg?@‘)ﬁ}r hgf@lﬁ\%ﬁéer a
reduced pressure. NH8- (Qe(ab(dhl@dwﬁy-? - ¢ Cafons oL %lmh?%ﬁlﬁﬁﬁﬂﬁ&ﬁﬂl?@

(di chl oronet hane . VO.| ume rati o obtain the’

title conpou é‘ﬁ'“ Q%éy) heqyé) Pty oo 1de; 1H NVR
(300MHz, SCDC13) 5 ]8'-(2((2((4 (3§1h&ﬂ1ylb1ﬂiio{pyrr011d)n 1%afh lﬂdrﬁ(larﬁﬁﬁ)-%

BT O e e R U T

Pr epar at i on of N-(3-(2-(4-(3-dimethylamino-pyrrolidin-1-carbonyl)-phenylamino)-

4 (3-am nophegaxys; ﬂgjp@rﬁaﬁdﬁ?li'}%ﬂgﬁﬂ{e@?{g”&c}ﬁhzﬁ%e%f;1 a2 N

i mdi ne-2-am ne
aqueous sol ution (D%E ﬁﬁfyl%’lwlqu%} ﬁllmC}[Bﬁt-é]@ymﬂnn&}y%mb}mbl

aqueous 9ol uu_gﬂnéﬁglﬁﬂm_% MeStirring at 100 C for 10 min.
obt al hed in Step 4 was dissolved in

The conpound (2. 67

50% et hanol aqueou@%%&gﬁ'lcbm? (%E')hymﬁléprﬁﬁerﬂ added 5 to the reaction
flask in whi chrbonghph@slatinoyaied[3, mi]bﬁmihlﬁw %k&jﬁh@ﬂyl%cr}%lﬁ‘e for
1 hour. After the rgg@&gﬁm f@e the reaction m Xture

filtered with cel it o1y and the filtrate was dlstllled
under a r eduéchche}til)émm@ethibmﬁr&ﬁphht@l)&ﬂﬁn@)tﬁibnbﬂ3‘?21d}14yﬂ'1‘mdm 4-

di chl or(it ?ﬁwaggg Z&M %% sat. NaHCO3 aqueous solution. The
organic rie hydr ous sodi um sul fate 10 and t hen
filtered and di st |4I-¢I4e€$ amglkrylanmeq:]teadxp}Mm[ﬁ,z-dljpprxmeanwylamm)-z-

separ ated by ﬁ;aqllt;m e di chl or orret hane : methanol = 10 :
1 (vol unme raﬂﬂg W] tal % tle colr}pound yield: 1.7 g, 67.8

3 (%ébnh@roeﬁéie;m@sg ouyl¢piperngin-1-gabonyy 1H)
7 84 (d, 1H) ph&)y@ﬁn(d@)-ﬂ@i@l@ 372-3§)y(rr°m1d Ilgxﬁgpl{egy )23&}2&@1@ (d, 1H),

6 29 2. 36
( 96) Pr epar éf é@ r% {dZ)PbQ}lQ ,}?yrcﬂayamnéiniz yi)ammo—z-( S
yI )phenyl ani etiipidaVe(tomdthzd Esi ayamm o B@nz@nﬁhgxy) phenyfl acryl ami de The

d (1.7 H 930. 20
227 ol ) were ﬁ{-@f—(ﬂ% L LI SR A S N T
Wﬁtert(G lrrL\)Md]pasz[th1dnr4'4ydxy1{y)plndrg'ﬂ)adqlérﬁ1d&5 m., 3. G?t m*ml%J vvas a;:lded
thereto slo a e IS, (rgact i on
was conpl et e, yt he]\ggcg?d(%b(éﬁt‘ét{'{ﬂfrs{eiﬂ-m&@%@%l}e@aﬁw) omet hane
and the SM/astﬂﬂ@dﬁmldin-é-ad)OXMhenBI)mhuude,sol ution. The or gam c layer

Grstill ed Yf'nfjgr aghgg%g Z‘S"?'SZ"iﬁgﬂﬁﬁg‘ﬁﬂ‘l‘rﬁtﬁ%%%%ﬁ@%@%‘é33@? cd by
col um chr ondipsgmigmd-vDexpinbeaybacrylamideinol = 20: 1 (vol ume ratio))
5 e R i
7.61 (s, Tﬂg)az mjamidess (m o 2H), 7.01 (m 1H), 645(d 1H),
6.35-6.3@ 30(m 3N)(3 @2—7@4 (ierphblihosutforyBphényM¥dinc)thikhofs, 2 M-H] €

The procedur Sr ted except for using various

am ne deri va‘ﬁp\‘ife‘? ‘é‘p@é@@ﬁi’ﬁﬁeﬁvﬁ%‘ﬁﬂﬂn‘é% is the sane as def med
?bove) 35i nftead D344 ¢ e wpwyﬁllfhndyl gﬁ hﬂl%?tﬂldﬁ%[ﬁ"ﬂ Step 4
0 prepare ich are shown in
Tables la t W”%ﬁ%ﬂﬁ%ﬁﬁ%ﬁ/ KR2011/ 004482 <Table | a>

Exanpl e SturetureNA(r?oaﬂ@é{(t’s(Me(ﬁa 2 -14--
35 (dimethylamino)ethyl)sulfamoyl)phenyl)amino)thieno[3,2-d]pyrimidin-4—
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1/4...n.r..to .1H oa,N1/21 4-6..-414 ...or 'H NWR (300MHz, CDC13) 8
7.96 (m 111), 7.83 (d, 111), 7.70 (d, 1H), 7.61 (s, 111), 7.45 (m
211), 7.25w@¢20mn@shs 7.01 (m IH), 6.45 (d, 111), 6. 35PETAR(MI00EE) ,
5.71 (dd, 11-1): MS (ESC): nz/z = 517.1 [MtH. 'N 3 LN KI-1 J. 0
Govi - ., S61"'HNWR (300M-1z, CDC13) 8 7.83 (d, 111), 7.70 (s,
111), 7.45 (m 111), 7.42 (m 111), 7.40 (m 111), 7.04 (m 2H), 6.83
199 1503 ?ﬁp’i‘ﬁl”h”wa@‘(ﬁdﬁ?‘i U (s ey l\/éH% Esg ! nois

, m n2/z =
505. 10 [MEl f. RTENA G ety iRty X P LTSN )
111- NMR (3ooml-}sumgl))pﬁ;enzyl)ﬁﬁu(m)thxbi(ﬁ()j[3 Zdﬁa)@n(mmnm(léd 7. 73)(5, lH),(
7. 46 m 211 00 111), 6.79 (dd, 111), 6.52 (t,
H ) ( 6. 45 dé’l)"hﬁ"ggb@%ﬂd , 5.78 (dd, 111), 2.86 yr, (m
411), 2. 557 (m 43 WV-(3-(E(@sN- Gl}nspprc)pyﬂlﬁpélﬁiﬁh-ﬁb- mz = 505.10 [MHt 5

107955 PR AniROyigfol o I AORIE, DVEO ) 8
llﬂg gééggg)@%phigﬁ%}wmd% 7. Oé(m H, 6.43(m 111), 6.21(dd,
(ES1%): nziz = 5239 f’q ?mﬂib}%mgﬁ HiL et hipbBor
(300MHz, Dwsdmmléhli hempoatg; 28 (d, 1H), 8.21 (s, NH), 7.71

111)p 7.56 (d, . -
(7 Soe (d)mlll) ( N-tzi)(z - (?;4(%y1%£b@}az1&?4§q)dlgyl§%{é%%laﬁ1ﬁ1tlﬁ@noﬂ;gﬁ(d
111), 3.76 ( PBSIER i Qsdexx henyjjepyylapi (hr. 48), 2.21 (s, 3H)
N—(3-(2-(4-(2-p1per1d1n- ~yl-ethyl)-phenylamino)-thieno[3,2-

d]pyrimidin-4-yloxy)-phenyl)-acrylamide; A
N-(3-(2-(4-(1,1-dioxo-1 A 6-1‘.hiomorpholin—4—yl)—phenylamino)-
15  thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(4-(2-(4-ethylpiperazin-1-yl)acetyl)phenylamino)thieno[ 3,2~
dlpyrimidin-4-yloxy)phenyl)acrylamide;
N-(3-(2-(4-(1-ethylpiperidin-4-yloxy)phenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamide;
20 N-(3-(2-(3-fluoro-4-(1-methyl-piperidin-4-yloxy)-phenylamino)-
thieno{3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
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-
dpyrimidin-4-yl)oxy)phenyDacrylamide;
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-yDethoxy)phenyl)amino)thieno[ 3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamide;
N-(3-((2-((2,3,4,5-tetrahydrobenzo[ 5][ 1,4 ]Joxazepin-7-
ylJamino)thieno[3,2-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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MS (ESTI): mz = 535.0 [MtH]. 7 MTh t--N'6 tpt %Artfro s 111-NWR

(300MHz, DwVsSO-d6) 8 10.33 (brs, 111), 9.51 (brs, 111), 8.30-8 28 (m
111), 7. 73%@F2@91¢x315 211), 7.56 (m 111), 7.46- 7. 41 PomKkR2bdioo4482
7.36-7.34 (m IH), 7.07-7.03 (m 1H), 6.92-6.89 (m 111), 6.40-6.37
(m 1H), 6.26 (m IH), 5.77-5.76 (m 111), 2.77 (m 411), 2.42 (m
411), 2.20 (s, 311); MS (ER): mz =521.1 [MrHr. 8 NTh S 111-NMR
(300MHz, CDCI3) 8 N—(Sé(zé(drﬂd(i'd;)tt-(ﬂnﬁﬂld}@,—etﬁ )192 dph%n Emﬁho) thidno[3,8- 36

Esdzesl(1 0 ' 111 ireiiit oy ey sty * %% (e a11); (N (ééB
mz = 501.13 | NHHGV—(3%®(Z€(21d1ﬁﬁﬂﬁ/lﬁﬁfﬁbl &Baﬁﬂ)l.‘ﬂ-@%ﬁﬁﬁhcﬁﬁ&hhmd)b>
tEf(?rml cht r ujﬁ%ﬁ[%m‘ﬁﬂﬁﬂé@@ﬁ egyh %féyllg'ﬁl‘cl)d%) SRS (s, 111),
7.45 (m 518) 7. AN(BR2AM(2- dﬁethﬂlaémoﬁﬂ)oxy? -308lugrorplhglamifio Behiete3,2-
30 (m an) DB (o) ' S sos 1o
[ M+H] . (3 -(2-(3-fluoro-4- (2 (4-methyl-p1perazm- -yl)-ethoxy)-phenylamino)-
thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2~(3-methoxy-4-(2-morpholin-4-yl-ethoxy)-phenylamino)-
10 thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
(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-¢cthyl-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-yI)-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-
dlpyrimidin-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)-pheny!)-acrylamide;
35 N-(3-(2-(3-fluoro-4-(4-methyl-piperazin-1-yl)-phenylamino)-thieno[3,2-

22



10 L.N.en Lk""1"NH _ uo*, _ill ".1. IN "trit"l)  111-NWR (300Mz,
CDCI3) 8 7.81-7.79 (m 111), 7.59-7.49 (m 211), 7.42-7.37 (t, 111),
7.29-7. 26 Worpo12A4§25157. 05- 7. 02 (m 111), 6.90 (m 1H), 6pBTAR20B/0(1¥82
21), 6.46-6.40 (m 110, 6.28- 6.24 (m 1H), 5.78-5.75 (in, 111),
3.14-3.11 (m 411), 2.63-2.60 (m 4H), 2.52-2.45 (g, 210, 1.16-1.11
(t, 31); M5 (ESP): nmiz = 501.2 [MrHr. 11 1.15110 1:1011."1  111-NWR
(300MHz, CD3QfpyBmaiingi- ﬂdmlﬂd)lphengfl)ﬁeﬁ:rﬂﬁim@é") 7.43 (t, 111), 7.33

(5, 240 12 (St A e Sl ) St i
m z = 515. 04 d|pysiimidinA-ylamihd-phengl)iavrylamids] O . .1 Thp 111-NMR
(o, DL F A bBb o Sl e losh i)
6. 29-6. 26 ( mthigna[B,2- d]mmumdm&%mmm)) ,pthyﬂ?a—ac@larﬁuXem 411), 2.76-2.73
10 - LA & 111 iR Ch00NE Db B ey iy Gujpbh hicoly >
8. 24 (d | H) d]m'real -}ﬂmm)wf@myl()tﬁcryl&tp;dez 44 (d, 111), 7.38 (m
A e e B ko
) 174( Ryppidin-d4 IprﬁO) ide; mz = 555 [MkH|t 14 EN
gngg . 68 ( ri: AMM-Tuogo-3H2MNYEIHcHE me %Z mﬁ IQ%)%hQ% %%0
(d, 110, 7.0 18%4[31%“1"])ny‘§“§§1'%3%“1€8 )p ilibj%) gy (m 211),
5.82-5.78 (m 11) N-B-{3(4-(Fondthylpiyazid-15v)phen Iaﬁﬁmo)uﬁ)eno@ 44-3.11
(m 411), %?pﬁIn%%lu{-El-yl&u(%phenyl?acrylam1 em 511 15 Fr- --s-1
N-(3-(2-(3-fluoro-4- (1—methyl—plperidin-4-yl)-phenylamin0)-thieno[3,2.-
15 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; |
(£)-4-(dimethylamino)-N-(3-(2-(4-(4-methylpiperazin-1-
yDphenylamino)thieno[3,2-d]pyrimidin-4-ylthio)phenyl)but-2-enamide;
20 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)phenylacrylamide;
(E)-3-chioro-N-(3-(2-(4-(4-methylpiperazin-1-
25  ylphenylamino)thieno[3,2-d]pyrimidin-4-yloxy)phenyl)acrylamide;
N-(3-(2-(4-(4-ethylpiperazin-1-yl)-2-methoxyphenylamino)thieno[3,2-
d)pyrimidin-4-yloxy)phenyl)acrylamide;

N-(3-(2-(2-methoxy-4-morpholinophenylamino)thieno[3,2-d]pyrimidin-
4-yloxy)phenyl)acrylamide;
30 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-djpyrimidin-4-
yloxy)phenyl)acrylamide;
N-(3-(2-(4-(pyrrolidin-1-y)phenylamino)thieno[3,2-d]pyrimidin-4-
35  yloxy)phenyl)acrylamide;
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F Lit.o Ti

(s, 111),

o,n N'....-sol/4e)  111-NMR (300MHz, DMBO d6) 8 10.3
9.21 (s, 11), 8.24 (d, 111), 7.68 (m 111), 7.60 (d, 2H),

7.46 (s, Iwpzoizi1e31ym 210, 7.29 (d, 11), 7.04 (dd, 11lpcTKiadiifodi4s:
211), 6.41 (dd, 110, 6.27 (dd, 1H), 6.16 (t, 111), 5.75 (dd, 111),
2.98 (m 411), 2.75 (t, 211), 2.63 (m 410; M5 (Er): mz = 537.2

[ MPHr . WO 2011/ 162515PCT/ 1CR2011/ 004482 <Tabl e | e> Exanple Structure

Anal ysis data 16 g1£(4 ((4- @%a&xgleﬂﬁﬂlighmﬁﬁ[ﬁth%bgj @@ﬁ%ﬂd—%w?lg 30(7)|v|g$

DVBO-d6) 8 1

(s, 111),

4
) %‘6 Yﬁ?iﬁpf“dlﬁ'ﬂr@ﬂfb%g igacidz11), 7. 31- 7 29 (d. 11),

g g; g gi glm | H), NE(S?(Q-@, @&]lﬁ’ldﬂl l&%&hﬁom&%ﬁz 1p§r1§1?1 {-gl) hen lam no%3 (m
411), 2.71 qme&‘ﬂ% A‘}";IH?‘%) é“%@h)w &?’t 17 d| rin C

.11:4 a, 311

7. 4$1e38%2%%%ﬁ99§%é& ’42Yf5> &fglyalaf@%em d‘}lo 6 27-6. iﬂm

(m 211),
6.90 (brs,

- 114-(BA@- (@K@Wmdlﬁmyﬁﬁetﬁ Fp@énauﬂﬁ-yﬂ %'lla)mma) 59

114), 5.78-5.74 (nV-342)(4-(3-185th31-32.3,6- teﬁabydr&pﬁdlﬁm-ygmcnﬁlaﬁﬂn&- 10
(” 48), 2. 6Zhwﬁo@b-%n‘fﬁpdm-%l&?ﬁlp@enymazcr§1a§13&e [ MeH]

-101 N1- M.....

10

15

20

25

30

35

N-(3-(2-(4-(1-methyl-piperidin-4-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(4-(1-ethyl-piperidin-4-yl)-phenylamino)-thieno[3,2-
dlpyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(4~( 1-isopropyl-piperidin-4-yl)-phenylamino)-thieno[3,2-
dpyrimidin-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]pytimidin-
4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(3-chloro-4-(1-methyl-piperidin-4-yl)-phenylamino)-thienof3,2-
dlpyrimidin-4-yloxy)-phenyl)-acrylamide;
4-(4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2—y1amin0)—N—(2-
(pyrrolidin-1-yl)ethyl)benzamide;
N-(3-((2-((4-(2-((1-methylpiperidin-4-yDamino)-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-
d]pyrimidin-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)thieno{3,2-d|pyrimidin-2-y})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-Z-ylamino)-B-
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kaAtin O ri Nit' Il 11-1-NVR (300MHz, DMBO-d6) 8 10.35 (bit, 111),
9.22 (bit, 1H), 8.27-8.25 (d, 111), 7.70-7.69 (m 111), 7.64-7.61 (m
111), 7.48@26U0162:15 2H), 7.32-7.30 (n, 111), 7.07-7.04 pcmkrkdhjoos482
6.72-6.69 (m 210, 6.43-6.39 (m 110, 6.29-6.24 (m 111), 5.80-5.76
(m 111), 4.43-4.39 (t, 114), 3.56-3.50 (q, 2H), 2.98 (n, 411), 2.51
On, 410, 2.44-2.40 (t, 211): MS (ES|r): mz = 517.2 [M+11]1. 19 o
--StTh L..... méthoxy-N-(2-pymwolitine -y heth@lY-benkzamidef 1) 111 - NVR (300MHz,

DVEO- d6) 8 10. 33 8. 26.8.24 111
e k7 (m 11) Wﬁé@%%ﬁ@’gfﬁd}’f(f%ﬁ“}é‘wﬂ}) PieTE{n- 1310( AL )’ 2
gmzslgi) 277( %@l)flllg?ylemmmmm oy ot ym)p}gmg?aazﬁr)l(dmz éél)z 96
(n, 211), 2.93-2. gg'(??%z%i%'é'@%lmygﬁ %4‘121%?5? ES11): mz = 515.3
[g/ggl] I\/}-lz 26 D(Is/s gi)gg;ymenylmnq)tmeBé-’ﬁdlpyrlgndlneﬁl-wlmw)phﬁnybacﬂymlde( .
(1H) 7.88 (s, 111)]8'(3L'(22'€§6'7((1 ‘n'-Bﬂj }ﬂé{leﬂ% 21’) ﬂ{&‘?'fl'%l)miﬁ‘igﬂ“?ﬁ%@%(
311), 6. 51- 64ipyruRidin-fryloxyphend idgg11), 5.79-5.76 (m 11), 4.10

(s, 211), 3.51-3. ‘W-(ﬁﬁ(@a &fiﬂl)lm-ﬁy?alfm%ogﬁle%[lﬁ R0 Mz = 531.1
[MrH . 21 AA- OH WO T T A O TR TR (300Mz,  CDC13) 5

7.85(d, 111) Yl)‘?xwh?n amyfdls; 7 42- 7.35 (m 48), 7.26 (d, 111),
7.03-7.QD (in, 11W—(3-Q(£(I6§n&f>h6ﬁnoﬁiﬁ)n—3@l)ﬁimﬁe)‘iﬂaeﬁﬂm ﬂbquyr%ia&-@- 32

gn151§12)6 (ny?)ﬂ5 ﬁ‘ﬁ@%ﬂ 1%}‘%‘;’& ;83|v% (nés(Tm) ot Z’[erH]f 22 o
rA"NAN--, 0..91-, NN-(3-((2- ((6 (4-1sopropylpiperazin-1-yl)pyridin—3-yl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamide;
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)pheny!)acrylamide;
20 N-(3-((2-((6-(4-(pyrrolidin-1-yl)piperidin-1-yl)pyridin-3-
yhamino)thieno[3,2-d}pyrimidin-4-yl)oxy)phenyl)acrylamide;
N-(3-((2-((6-([1,4'-bipiperidin]-1'-y)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-
yDamino)thieno[3,2-d]pyrimidin-4-yl)oxy)phenyl)acrylamide;
N-(3-((2-((6-((1-isopropylpiperidin-4-yl)amino)pyridin-3-
ylamino)thieno[3,2-d]pyrimidin-4-yl)oxy)phenyi)acrylamide;
30 N-(3-((2-((6-(methylsulfinyl)pyridin-3-yl)amino)thieno[3,2-
d]pyrimidin-4-ylyoxy)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  ybhamino)phenyl)amino)thieno[3,2-d]pyrimidin-4-yl)oxy)phenyl)acrylamide;
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NH NN6N ' Ol 111-NVR (300MHz, DVMSO-d6) 8 10.38 (brs, 11), 9.28 (brs,
111), 8.31-8.26 (m 211), 7.68-7.62 (n, 211), 7.48-7.43 (m 211),
7.31(d, 1Wd20171815d, 114), 6.74-6.71 (n, 211), 6.49- GcdXr2001/088%
6.29-6.23 (M 111), 5.79-5.76 (n, IH), 3.59-3.57 (n, 48), 3.34-3.28
(n, 48), 3.18-3.17 (in, 414), 3.05-2.97 (n, 411); M5 (ES1+): mz =
586.2 [MrH. WD 2011/ 162515PCT/ 1CR2011/ 004482 <Table | d> Exarrpl e
Structure Anal ysi quat(@-Zl&orcMQ(l_;sopfdpy i enam-zl,------. NH k oi ''--NN

T B 27- 5. JHA RO il lenfﬁ? ARGy gy D epainite;
(n, 311), 7.32-7.3(B#R- (3lrﬂuor6 -DA-Enethy IstIlfoherDplpexﬁzﬁﬂ}-G 74 On, 211),
002,010 (b BT B BhigB S b 72, 20
[MEH[ t 24 \ -grii- N-(3:(2-(4-(4-(etherestdfohylpig&adin- lkyD- 3 fliondvR ( 300MHz,
7667, 87 (meUrEpRbRglichals 2apoysiplii ity phefhdgtinie; 317
(d, 111), 7.06-7. Q¥}+2-(44p.6- esmmethyhzomhphmlt& 6. 43-6. 38 (m 1H)
o R g 0 65 i O
565.09 [MH t 25 f&gér(m oro-(1-meify]-piperidin-4 ylmh@qxlqmmo,) thieno[3,2-
10  d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(3-fluoro-4-(1-methyl-piperidin-3-yl)-phenylamino)-thieno[ 3,2~
dlpyrimidin-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-dJpyrimidin-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-(dimethylamino)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-
ylamino)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-1H-indol-5-ylamino]-
thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(1-methyl- I 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-
yDoxy)phenyDacrylamide;
35 N-(3-((2-((4-((dimethylamino)methyl)phenyl)amino)furo[ 3,2-
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~1---i-05-...A 1 'H NWR (300MHz, DMBO-d6) 8 10.33 (brs, 111), 9.26
(brs, 111), 8.26-8.24 (d, 1H), 7.68-7.67 (m 111). 7.63-7.60 (m
I11), 7.46WD.A1/Lp515313), 7.31-7.30 (d, 111), 7.06- 7. 03pdhkrsblddoss
6.74- 6.71 (m 20), 6.41-6.38 (in, 10). 6.28-6.27 (m IH). 5 78-5 94
(m 1H), 3.27-3.24 (m 411), 3.04-3,01 (m 411), 2.78 (s, 611); MS
(ES1+): mz = 580.08 [MrH]. 26 -Natim 1/4.,14,:-., its-1144 0 rn NAN

4-1-> $ 111- SRriGAGDME 1)099)315@}1 1§ao Brrfide;( d, 11y, 7.69 (m 211),
7.48 (t, 1H), 7. 38“\[@(?1@_ % 11} 7, 06 (dd 111), 6.82 (d,
213), 6.44-6.40 (nf" 914 ((é no)piperidingly (m 4H), 3.08 (m
211), 2.77 (lﬁ)mémb'l)PBelﬁg)aﬁlﬁmﬂfﬂlﬂd[l" 22d] E{nfxﬁﬂ]m&ll}))oxﬂ}pﬁ@ns}%crﬁ%ﬂﬁde

1. 64 211) M
351m1 10x)4 6 1( HG é@%ﬁ'@ro W@;&nﬁsyl paanyDemim) furo[ he9) |
8.25 (d, 5111)d]pyrlmdmrﬂ-ymxy)phén34)ac , 7.30 (d, 111), 7.04 (d,

6. d, 21 deb, 4 (d 6 (d, IH, 3.38
g,l) 20) . 5 go (m)@fl(? ({@5((41@I ‘ih“wt%}il%’ C‘P“s@@’b% ‘g‘ - ﬁ/rs (Eg)1+) mz =
515.2 [ MrH| t ﬂ_@rsmh@y Yamirio )i 3, 2alptimidiDaL )08 )FheH e fle; 111),
RTINS ¢?%ﬂ “4“@2@@%999@%#%7 o8- 703 (o
1H), 4.14 (s yl)fﬂ&O)Phelm ANP) [3MPY21H94H124-91)0€(y)ph3:ﬂ9rl)a Iaanae .60
| 2.35
(Es14) o7 2 %f@% 28 ReboRl @ methid-pipkrin 115 gy

(300ML4z, (45)’0?567 -phenylragrylanidp; argl 29 (d, I1H), 7.71
d, 111), 7.64 (d . | 111
( ) ( N QIQZ ((4-stBr; afrm%rl}ﬁﬁhy Pgmﬁﬂ)%ﬁﬁo[S(f%]prﬁn%ﬁg{-gz )

6. 74 20 11
40), (2m98 () 1)3 A%hgﬂ)é)?%aﬁﬁ? errlz = 474.4 [ M+Hr .

2011/ 162515PCT/ KR2011/ 004482 <Table | e>

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

Reaction Scheme (I)

20 N'
v . ”"{‘é N
oy Lo — % yae
\ -R HN~ -NOzorHHBoc L{l—&

R=H, CH, or CHyCH,

(I (VD) ) av)
25 _ i _A
ik %‘q [@Q Hn.‘(‘*f3 cnﬁ(ﬁ: W x@ fB
HN-z
[ arn {
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 tert-butyloxycarbonyl (Boc).

35 As shown in Reaction Scheme (I), a compound of formula (VIII) is
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i " . i ' H NMWR
Exanpl e Structure Analysis data 30 S"--) L...N, RS o cati
(30(r)rpM-|z CcDbC13) 8 7.82 (d, 1H), 7.58 (d, 18), 7.43 (m 111), 7.36 (d

111), 7.05woddiy/dedis 6.80 (s, 28), 6.77 (d, 211), 6. 45%%0 i
6.2%3(d, 1H), 5.65 (dd, IH, 3.40 (m 4H), 2.76 (m 4H) qéé
mz = 490.05 [MrHt. 31 L.14.rn 1-=)"1.1 oNAN ol e 111- NMR ( 300|sz

- .04 (brs, 111), 7.84-7.82 (d, 18), 761757(m 211),
?I\/Zg c7i%76(:3 sd (cted? tt)”’@t@;@élsﬁﬁbn ?ﬁl&ilon %%P%&aén %ﬁ)drs#ﬂig %%1%?ggg(én4NNu
(2|r_n|) : 1%793 ggd erf%y]%lo azmidg,) 5} -dpn hglacqtaqm@g)or W—Mlﬁﬁmﬁllﬁon@ﬂ at a
M5 (ESI 21) m mmeﬁﬁﬁr&%@ﬂg‘ﬂﬁorﬁzr@lﬁl%o tur%f%”%%mg pre gltyl gg’taf%lum
2%4117' 50- 7%@:&(1%6%% gn gu?i g:lépl wqéucj}ﬁ)é% w0 20%6nf3gueoys KLY acid at a
7.07-7. 045 ( m temPerabur@Oragginglkdi rdont Qexﬁ_th:?Lr@tldr? 'i% 1%)%)’0 & ﬁ?ff?l 43cdifensed
1 36180( ?n&%ﬁdﬁ’d%@%ﬁnﬁz( ™ 523 0 [MeHr. 33 G rn
1/4*--" -su A 44 0 ThCconmewud- 6 fbhi:uN\B/I([ DHyrbai B Bk flix %h?é‘nmng
(1 ?rl)s %"215 glgghé re %xféegof%g%lgg@a %%?ntﬁg), (p%Q pg'xl;))rgs ngcglql,?n@q.pr thiornd
(d, IH, 3. 16h r@ (tn obfpin, a 1chdarinfated 4epolBd (ESformutd 7vD), 4880wed by a
[MHr. 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 (VD) 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 (eg., bis(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-NHj, group.

The compound of formula (III) 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 (IT) 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-butyloxycarbony! (Boc) is
subjected to a reaction with an acid (e.g., triflucroacetic 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 (IT) is subjected to a
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34 11 " Is/ NN I1II-NWR (300MHz, CDCI3) 8 7.79 (d, 111), 7.54 (m

111), 7.35 (m 28), 7.32 (m 211), 7.25 (m 18), 7.23 (d, 18), 6.75
(s, IH), 6vesogmsil), 6.25 (m 18), 5.77 (d, 111), 3reGmmirkii
3.11 (t,111), 2.83 (m 28), 2.32 (s, 68), 2.18 (in, IH, 1.72 (m
IH: MS (ESL). mz = 501.4 [M+Hr. 35 ()tarn 'via 9%111001141:

111-NMVR (300MHz, DMVBO-c16) 8 10.33 (s, NH), 9.17 (s. NH), 8.25 (d,
18), 7.73 (dre@tjon WithOaf cheryll8yL cHloﬁZe(S‘ﬂibst&%ied w0 A( ﬂnd Jﬂl?n af - e¥anic

I 7.07 11
gi 51;% 1),, 52“‘0@’? ) h??'l’jq ésfaanéﬁ%f dé’rPBfém% H% FIPIP(f S%l"%t ueh as
38), Ms (ESI 60% aqueousﬁehﬂalﬁrdmﬂul-ﬂn in3Ge Iy rdsbncegﬁfl %n lorgdli®bade (U' s%dlum
111) 7 éé"?%@%} RO NE RN M LT
(m 211) 5 7. dgw(temperdture7raningsfrom1-10°C 2o 0B °Colabr vitifH poryfic Gibid substitdpd
¥ ;12 gm413(1 ﬁ])w %ﬁl‘%es 44,8 11}11)1%@%&?%& 1830“!#“3 g0 é? g -
2011/ 162515 Péﬁﬂ%hﬂb@llﬂgpmw@cm'badnlmxcblsﬁEDs&rml 2-(Br razabenzdtriakolsi-g1)-
U0 66) & 10738 hiay v ggt el ppdppat g,
Wls)O g) 64 (1 liiiml‘)he lvvmwecfonmyd of farmyla{1) having ansaprxlamldejgmpp
1185 ((21,18%11% 6. 7Thé fﬁog?ﬁbkhd @fl)fcﬁnﬁil& Blof ke 1?re%@nt( m(veéﬁén% ’m% Gl B2
472) 10 [ M+H] Pfepa% lmr&% (é@@mf; ffe‘}we mcsefpte@e seft) forguezbwetb an
111), 1., .. ifergéthc od 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,
cthanol 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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8.29 (d, 111), 7.71 (d, 111), 7.64 (d, 111), 7.48 (m 211), 7.34 (d,
38 Li kAya o L-151 111), 7.08 (d, 111), 6.74 (m 211), 6.45 (n, 111),
6.27 (d, MQ185628CG (d, 114), 3.72 (m 4H), 2.98 (m A4PCY/KR2611NBI482

(ES14): mz = 515 [MtHr. HO.r, 111-NWR (300MHz, DMSO d6) 8 10.39 (s,

111), 9.25 (s, 111), I....14,0," 8 29 (d, H), 7.73 (m 1El), 7.66
(m 1H), 7.49 (d, IH), 7.44 (m L...-kim21-1), 7.34 (d, 111), 7.09
(m 111), 6. 1B {oventivp porﬁpdlmctmamaclbve iBgredienL141. 4 6. 30 (m 111),

5.81 (m 111), 4. G?uﬁﬁcr thl,% zprfgbn%%?(/@uo%llé)éov(ﬁcﬁg 1161efh%}il\é;r Ig_g ﬁt?ﬁg

2H), 2.71
(—m488HZ1 [ M+H] t'f‘""g

tmg CGI'Sb @W( nfiamatory c@ss%ys,aaetoaanwse s!m;ses or

7.63 (d, 1H) imfmdkidgcdIN mediafeddideases, which comprises administering the

5

10

15

20

25

30

35

inventive compound to a mammal in need thereof.

The inventive compound of formula (I) or a pharmaceutically
acceptable salt thereof selectively and effectively inhibits the growth of cancer
cells induced by an epidermal growth factor receptor (EGFR) tyrosine kinase or
a mutant thereof as well as the resistance against drugs. Accordingly, the
present invention provides a pharmaceutical composition for preventing or
treating cancers or tumors induced by an EGFR tyrosine kinase or a mutant
thereof which comprises the compound of formula (I) or a pharmaceutically
acceptable salt thereof as an active ingredient.

Representative examples of the cancers or tumors may include, but are
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
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
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,
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
like), intercalating anticancer agents, (e.g., actinomycin, anthracycline,
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(n, 3H),6.97 (d, 211), 6.70 (5, 211), 6.28 (n, 211), 5.69 (d, 111),
3.49 (s, 211), 3.01 (m 4H) 1.58 (m 111), 134 (m 411);

*%_ ANAl t | VORYUINSSIESP): mfz = 501.1 [MrH[t  H 111- RKRKRIOUNRIEHS2
CDC13) 8 7.80 (d, 111), 7.61 (s, 111), 7.56 r[Cketi (s, 111), 7.48
(s, 111), 7.44 (t, 111), 7.40 (d, 211), 725(m IH), k....10H 7.05
(m 111), 6.82 On, 3H), 6.45 (d, % 6.30 (n, 111), 5.77 41
oellris'n (mblwmycms sitopycipCl)and e (like),2 Topoisomerns¢ s inhdhitgrs e.2q

E(ésp)z:ll)m , ]mn b&ﬁ t)obeé'b% lﬁe&ﬁl\% %d %ncﬁjfﬂé %b%ég&uﬁmotgééglc ageftts (e.g.,

9.20 (s, 111)mterleek125 intgrferpnand ﬁleahkwndlmt;honnoaal apents ﬁelg; tgmaxifen,
(t, 111), 7. 341okifene addlthe 1139, 4t afl lehdt ode QRtiédRcer Addnt LlLted therefrom

211). . 453 (0 may %e mclucfed in the inventive pharmaceutical composition.

Further, the inventive compound of formula (I) or a pharmaceutically
acceptable salt thereof selectively and effectively inhibits Bruton's tyrosine
kinase (BTK), janus kinase 3 (JAK3), interleukin-2 inducing T-cell kinase
(ITK), resting lymphocyte kinase (RLK), and bone marrow tyrosine kinase

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 immumologically 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
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6.25 (in, 111), 5.77 (m 111), 3.48 (d, 211), 2.55 (n, 211), 2.34 o
jaoN (n, 411), 2.17 (d, 211), 1.85 (in, 211), 1.57 (n, 511), 1.42 (m
411);  MWOEGBN62sm z = 569 [M+11]..  11- 1- NVR ( 300MHzCTGReOD)008is2
8.04 (s, 1H), 7.66 (s, 111), 7.35 "0 (m 311),7.03 (d, 211), 6.81
(d, 211), 6.38 (m 211), 5.78 (d, 43 4111 -NI|-4H ,41 10.0, 111),
3.50 (t, 211), 3.01 (m 411) 1.49 (n, 111), 1.43 (n, 211), 1.34 (m
410;  Hhi MSlymEgRYmantT-celb Igmphbidat] myelda, acute Iymphoid leukemia (ALL),

20111 162515PCH KRG R RISEAP B1 195 RIATR) o [AIRHES AVALY Shoni
myeloid leukemia (CML), hairy cell leukemia, Hodgkin's disease, non-
Hodgkin's lymphoma, multiple myeloma, myelodysplastic syndrome (MDS),

5  myeloproliferative neoplasms (MPN), diffuse large B-cell iymphoma, and
follicular lymphoma.

The inventive compound of formula (I) or a pharmaceutically
acceptable salt thereof can provide enhanced therapeutic effects when it is
administered in combination with another therapeutic agent for treating

10 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,

15  prednisolone, methyl prednisolone, cortisone, hydroxycortisone, betametasone,
dexametasone and the like), methotrexates, leflunomides, anti-TNFa 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,

20 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
25  ingredient in an effective amount ranging from about 0.1 to 2,000 mg/ke,
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
30 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.
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114-NVR (300MHz, DMVB046) 6 12.17 (brs, 111), 10.31 (brs, 111), 9.23
(brs, 11(1), 8.25 (d, 1H), 7.69 (s, 111), 7.62 (d, 11i), 7.47-7.38 (m

31), 7.30 W 20idky5157. 04 (d, 114), 6.70 (d, 2H), 6.44-61,?3@%/5@82
6. 25 (dd, 111), 5.78 (d, 111), 3.42 (d, 211), 2.48-2.35 (m ,
1.89-1.85 (m 211), 1.63-1.56 (m 211); MS (ES1+): mz = 516.16

[MiHr. 45 0 0-1}:4 40 ,3/15 111-NWR ( 300MHz, DVBO) 5 10.35 (s. NH),

9.22 (s, NH), 8.31Ts idvdntive. aﬁﬁaceﬁﬂ‘ﬂal Zorﬂ 190%25%)( ge?’?q#u:f%t én}n

?rlnl) 11(7) zg (78 “(Cﬂfgaf‘fi)‘”&k‘g‘g}s%l ec@!}"ﬁl}tw@l Uwﬂ( s igithe fozmwzf tablet,3%hnule,
2.67-2.57 (mpdtder, cdpsile, (syrupd Lihilsibe drEﬁ[E}een%IEmn lﬁi? d;ﬁ @q@stﬂ?ﬂgﬁ or
(s 111y 7l Hatditerht 7 a8 lgmam) incfudieg | iqtrapmuspular, stanenaky ,and
7.06 (d, 5111)Sllb!m_m)1¢013168te$d 211), 2.84 0, 211), 2.24 (m23410 K/BOB

EEa Jlr)H) n16 zBZ (5g82 ‘ﬂ]vgmﬁéf @‘WF?‘}%CFZ COWPSQ}IQ% ]fPIE g% aémsvn%mwmay
(300MHz, CDCIRE) Prsparedob xsmxmg) the7active( igredidht, with GBcdrier dibh 2y Bulole,
111), 7.33 (tca]c:i%:lﬂ) milZa 2 g%%&ﬁ ]f%ﬁ%% gutggse( n(}exgrfﬁ) Saﬁ@%msme
(2d731(1 ﬁq) 4?4)%8‘3 05602i(1t magnesiun steprqtey caltiim Qedrdte( meladi) , talk, %arfamam
11D 8 % it d i 865 S5 e oL

% 1§5N?/§ (gggw @J%G@B COIIIP?§1t101? 0(§Ahf( Hresqmu)welmoam w,atEi’J-@ salﬁelbﬁh(tfm a
211), 5.77 (gthcodd 1yolufion8 4 Mplukdde-liks- §é1u€18h 2%% ol; 2;?1%%;11 %&% (-

3'1?)7 (T 5%1(1 OIy%ﬁis"qerg{gyEés%@z liv?f i 39% ety Wlil]eﬁtell;%IEerld@oArSyH"actant
_3N-1rr-d - oalsuspessiindegent MmdldrdemyRifiO0MHz, DNVBO- ds) S 10.3 (s, IH),

11 7.34 (d
5191(1)3 (S?{ 31(1r1n) 8. Hhe( Prescd®) invdntfh §s° further described ud 11%ustr)ated in exémples

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 yl)phenylamino)thieno[3,2-d]pyrimidine-4—yloxy)phenyl)acrylamide

TN

L C
N /NLH
O ~*N
25 VL”QO%

Step 1) Preparation of thieno[3.2-d]pyrimidine-2.4(1.H.3 H)-dione
0
30 A

HN
O

NH
5

s 4

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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211), 7.29 (d, 111), 6.98 (d, 111), 6.63 (d, 211), 6.34 (dd, 111),
6.21 (d, 111), 3.50 (m 411), 3.43 (m 111), 3.20 (brs, 111); M
(ER): m o 256688 [ MFHt 50 --rim (ItANH .0, "A" . WEBacra011804482
111- NVR (300MHz, DMBO-4) 6 10.34 (s, 114), 9.23 (s, IN), 8.25 (d,

IN), 7.68 (s, 114), 7.62 (d, 111), 7.45 (d, 111), 7.40 (m 211), 7.30
(d, 1H), 7.04 (m 111), 6.70 (m 211), 6.43 (m 114), 6.26 (m 114),
5.77 (m 1H) Affr4Be feactidh)wacaplets, thddreacflohGniktare Gaslgdded t33AN NaOH

(ESi+): i 2o schyith.t B 0 robunt e hsedihlcni 1668 s L o oo

| h> Exanpl e Bresseretoaement yhe nsdiibie precipigte. . . Thef filtaie wias a6idifiedN(pHH2)

15 ANl ST il oo o it Ay S e
10), 627 (m @119)3 psessgregwith aphing ugng dlistilled) watgr. 12T1eresal#)ng shlzbwas
ft NHZ él) aﬁe@fhnd%}()a r%%t{\éﬂ%g (ﬁess%f% 5to '\@é&ﬁsﬂ%s 1éc)om1@ﬂ§§ Wﬁ'{ I§|)25 2,
7.76 (s"iiiﬁ15f%$2 (n1 111), 7.39 (t, 10), 7.34 (d, 213), 7.25 (d,

10), 7.11 111)- (d, ,
01y 5 LR g s inAg g 14 g
85(m 20) { mz = 486.2 [MrHt 53 4 NH

Step 2) Preparation of 2.4-dichlorothieno]3,2- imidine
cl
N[)\\‘N
cl1 )
15 g

The compound (3.2 g, 19.4 mmol) obtained in Step 1 was dissolved in
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-d¢) § 8.74 (d, 1H), 7.78 (d, 1H).

25 Step 3) Preparation of 2-chloro-4-(3-nitrophenoxy)thieno[3,2-
dlpyrimidine |
cl
QL
0,N o/'\\’é
30 -4

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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si 4N pio s 111-NVR (300MHz, CDCI3) 8 8.27 (s, 1H), 7.81 (d, 1H), 7.75
(s, 111), 7.51 (d, 110, 7.33 (n, 30), 7.25 (d, 111), 7.14 (s, 111),
7.02 (s, 211), 6.99 (s, 111), 6.38 (m 211), 5.71 (m 111), 3.11 (m
211), 2.51 (g, 211), 2.44 On, 10), 2.07 (m 211), 1.80 (m 4H), 1.16
(t, 30); M5 (ESr): mz = 500.2 [MtHr. 54 1011 NH or,"-1N -SN

N- AN4- 31- Ojr%liﬁcéeﬂ‘[l)ﬂes% \(\/ﬁ:ﬁo\%ﬂnn 'ﬂ§)d1§11§3d6%afe'i; fﬂaé)resﬁﬂ%% s(o‘hd was
111), 7.84 (d, 11 7 48 , 111 7.35 (t

(in, 311), @&y upﬁ?r fHe uee@qt-rewurqlta) obtsme%hq Mtlelpqmpgu@@ (@’iﬁldzfi} g,
3.28 (n, 1igygop) 67 (n 211), 2.50 On, 110 2.40 (in, 20), 1.84 (n

211) 1.35 (d, Zé (E m z 3 2,LMHH . 55,1101 N ON. 4

AN 111- NVR (BosME (3%#; Dﬁl 36 (%2587 (m, 281) $.08 g, 1171),6% 69-
(s Hi)s 7'5@6(g12g917571d4ﬁﬁgn 310, 7.27 (d, HO, 7.11 (s, 111),
7.04 (in, 30) 27 (m 10), 5.76 (m 11), 2.94 (n,
20), 2.79 (n, 111), 2 32 (s 31-1), 2.02 (n, 311), 1.85 (m 2H), 1.36
(11 R (ggokﬁfrsw' ; - =

D)\ ' .

111), 8.08 l&gmoxﬁthmqfw cﬁl’ovrlnﬂdlnﬁﬂzwamlﬂc'll) 7.47 (t, 10), 7.34
(m 311), 7 08 n, 2Q), 6.43 (m 111), 6.27 (m 1H, 574 (miH. ,,
MS ( ESr 455N0 IMHH]. 57 .1.1 -JON 1 . jciaor6l 111-NVR
(300MHE, DWBC)dG) N \g;ﬁﬁ’ IH), 9.08(s, 111), 8.35(d, 1H), 8.23(m

110, 7.65(d, 10), 7.57( HE, 7.42(m 2H), 7.28(d, 111), 7.04(m
111), 6.42(m 211), 6.28{mN2H), 6.02(d, 111), 5.74(dd, 111), 2.67(m

4H) 2.16(m 20), 1. , 1.33(m 211), 0.97(m 60) MBS (ES1+4);
= 475.2 [ M+Hr N & 515PCT/ 1 CR2011/ 004482 <Table | i>
Exarrpl e Structur &2 54
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)benzenecamine (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. NaHCO; 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 (yvield: 2.67 g, 42 %).
'H-NMR (300MHz, CDCl3) & 8.20 (s, IH), 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-aminophenoxv)-N-(4-(4-methvlpiperazin-1-

Iphenyl)thieno[3.2- imidine-2-amine
30
““‘@
jq “s !
H,N 0 ’
35
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Analysis data 58 ("Nedil) H O - riNa 4 %Am V-0 HS ' H NWVR (300MHz,
DMSO-d6) 8 10. 34(s, 111), 9.02(s, 1H), 8.22(d, IH), 7.68(d, 11-1),
7.62(m 1H), 7.44(m 1H), 7.27(m 2H), 7.04(m H), 6.42(m 3H),
6.24(dd, 1H), 5. 76(dd 11 1), 3. 03( m 2H), 2.49-2.32(m 10H), 2.15(s,
311); Ms (ESO |n/z 530.2 [ M+11]*. 59 -0141::11H o ell rekAo S

110, 7,63 (m 2R lanky Qﬂ%gfo g2l ’H@L&Quéfﬁagbgtw@@fﬁg afly 217
(m 111), Gnmbll were diljuted BGth( /&ﬁﬂbanosaqﬂecm solwjon SmL)dfollowyed by
Shy. 4a1 ity £ 10RSCrb o iy, CrhGposthphad 287 4100 Bithol bbb i
oNAN 00. CStﬁpt4~W,aS IdmoleEIdI\WFS 003 GtiMio] aqnﬁmso@)lu@omosts’gﬂbm then Blded
(. 110 7 Ggho it R in" it iorffa %%&4}% folibfy e & b
F M?I:Eﬂ t 6655 f()lgﬁl h?t%ﬂ)@g;;lgtgs %Z:t((m wa&cmmplw%%? ﬁ;&?ﬁ?}:ﬁ?ﬁ;ﬁed
elrt e a sure.
(7548N;D 439(‘1§he gemc)ue Wasszhs(tﬂlu%edmgg h:ierc(mlct aue_and @vzrshe(igylﬂmﬂ NaH20,
é”’zyl(l? sriEeRRs polbfiph: tnEbrbicddvin s Bilod WP hnyodesfdll Jithae
VIif -IN)-o ahd thexVAlegabrrd , dipnbal daides al ediced spregsuny, Fhelrefslue was

(131) 8 28 deflarateddtby dolbfnr ShrohtBtogrbpRY (dithidibhetfadd : (hfthatdtl 1038

(volume ratio)) to obtain the title compound (vield: 1.7 g, 67.8 %).
'H-NMR (300MHz, CDCl;) 6 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-(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, CDCl;) § 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 (BSTY: 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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110, 7.07 (d, 1H), 6.69 (d, 210, 6.39 (dd, 110, 6.29 (d, 111), 5.79
(d, 11-1), 3.95 (t, 211), 2.60 (t, 211), 2.22 (s, 610; Ms (Est): infr

= 476. 2 20 HO NN #5i---- 0'S 'H NMWR (300 8
10. 36 (s%‘%@}ﬁ@%‘g (s, 213), 8. 27 (d, 1H), 7.72((5,%3'%9@3’84%%,
113), 7.45 (in, 3H), 7.32 (d, 111), 7.07 (d. 1H), 6.69 (d, 213), 6.41
(dd, 111), 6.25 (d, 111), 5.76 (d, H), 3.90 (t, 2)1), 3.34 On, 4H),

2.70 (t, 2)1 , : . ; (; '« TOZ = 2
[MHH t 64 04%05&’@8& Wﬁéﬁﬁgg%gﬁéﬁ@%@%@%}e%&lvgl?r’e@é‘w( s,
111), 8.27 (d, 111), 7.72 (s, 1)1), 7.60 (d, 111), 7.47 (m 311),
7.33 (d, IH, 7.05 (d, 111), 6.70 (m 210, 6.44 (dd, 11li), 6.25 (d,
110, 5.77 (d, 113), 3.95 (t, 211), 2.72 (t, 211), 2.50 On, 410, 1.67
(n, 4H; M5 (ES)4): mlz = 502.2 [MtHt WD

2011/ 162515PCT/ K112011/ 004482 <Tabl e 1j > Exanple Structure Anal ysis
data 65 rif---Cn- 02-'"1,114 0 fb WN S Y 1H NWR (300MHz, CDCI 3) 8
8.14 (s, 11-0, 7.80 (d, 111), 7.61 (s, 1H), 7.48 (d, IH, 7.34 (n,
311), 7.24 (in, 2H), 6.99 (d, 113), 6.72 (d, 2H), 6.39 (d, 1H), 6.25
(dd, 2H), 5.72 (d, 113), 4.03 (t, 2H), 3.71 (m 4H), 2.75 (t, 213),
2.56 (in, 411); MS (ES11): mlz = 518.4 [MtHt 66 (Th.O rrat
-.34,-)koam o' ON --Art041) 5 111-NWR (300MHz, CDCI3) 8 7.82 (d,
111), 7.63 (s, IH), 7.43 (n, 613), 7.04 (d, 113), 6.89 (s, IH, 6.76
(n, 2H), 6.45 (d, 1H), 6.26 (m 113), 5.74 (d, IH), 4.23 On, 210,
2.77 On, 2H), 2.47 (g, 2H), 2.33 (m 211), 2.04 (n, 211), 1.80 (m
213), 1.12 (I., 310; M5 (BSI): mz = 516.3 [ M11]..
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67 no....0."9 EtO V. H Oro".6N 424AA0'0 s 111- NVR (300MHz, DMBO d6) 5
10.38 (brs, 11H, 9.92 (brs, 111), 8.34 (d, 1H), 7.87-7.31 (m 813),
7.09 (d, | 37 on, 1H), 6.23 (d, 1H), 5.75 (d, ,
(t, 413), %%@iéﬁizﬁm 611); MS (ES11): mz = 525.13 Chiibogodh:
‘g.ra Kb-5-poi 0 r---1/ 0 10 N k-11- 13/4-u-s 111-NWVR ( 300MHz,
DVSO D6) 8 10.39 (s, 113), 9.86 (s, 1H), 8.35 (d, 111), 7.77 (m
213), 7.58 (m 1H), 7.40 (n, 413), 7.dapidial11), 6.43 (dd, 113),
6.25 (d, 113), 5.77 (d, 1H), 2.65 (s, 313); N5 (ESI+): mz = 451 1
[MiHr. 69 0 i amoell.:1-1411.1 N. 11-1-NVR (300MHz, DVBO-06) 8 10. 40
(s, 111), 10.09 (s, . I, .8.55 (n, TH, 7.80 (7, 762 On, 3F),
7.50 (m 2H), %F%’@PGL 1Sy Ctuge 54 (dd, 1H) 2@"‘(‘]1!5315413) 5 79 (d
11-1), 3.10 (s, 311)] M "ﬁm) njz 4-1-1-

nviii “4.-1-"--wo § 11- 1! 300R4 ‘3?88 783 770
5.86 (s, 1), [6.35 ({, 1¢) %E*Zi( %{gﬁ"% fﬁf&?
2, 712 (3 211), b 42l 51; d, 110 M

(EST): mz = 468.71 [ MHr

A4

‘m F F-NVR (00MIz, CDCh) 783 (@, 18D, 770 G, 1H), 7.45
0, (m, 1H), 742 (m, 1H), 7.40 (m, 1H), 7.04 (m, 2H), 683 (dd,
o o~ e 1H), 680 , 1H), 643 (dd, 1), 6.27 (dd, 1HD, 5.76 (dd, 1H),
AL 13.03 G, 48, 260 (m, 41), 236 (5, 31);
' 2 |MS (BST): m/z = 505.10 [MHI]",

N F '"H-NMR (300MHz,CDCl;) § 7.99 {m, 1H), 7.87 (m, 1H), 7.73
T, |G 1H), 7.46 (m, 2H), 7.29 (m, 1H), 7.00 (d, 1H), 6.79 (dd, 1H),
4 o N',EN* 6.52 (1, 1H), 6.45 (dd, 1H), 6.26 (dd, 1H), 5.78 (dd, 1H), 2.86
St m, a8, 257 (m, 45D, 235 6, 380
$ MS (EST"): m/z = 505.10 [M+H]".

‘fa)& 'H-NMR (300MHz, DMSO-d¢) & 10.35(s, 1H), 9.75(s, 1H),
NH

8.33(d, 1H), 7.77(m, 1H), 7.48(m, LH), 7.41(m, 2H), 7.27(m,
o e wky [2H), 7.01(m, H), 643(m, 1H), 621(dd, 1H), 5.75(dd, 1H),
@,ﬁ,} 2.97(s, 4H), 2.37(s, 4H), 2.19(s, 3H);
VLH & MS (ESI): m/z = 523.2 [M+H]".
3 'TH-NMR (300MHz, DMSO-d¢) 6 10.34 (s, NH), 8.28 (d, 1H),
.é[d 8.21 (s, NH), 7.71 (s, 1H), 7.56 (d, 1H), 7.45 (t, 1H), 7.40 (d,
p w  |1H), 7.29 (d, 1H), 7.06 (d, 1H), 6.51 (t, 1H), 6.45 (m, 1H), 6.38
0 N (d, TH), 5.75 (d, 1H), 3.76 (s, 3H), 2.50 (br, 4H), 2.44 (br, 4H),
2 OLFS 2.21 (s, 3H);
& MS (EST): m/z = 535.0 [M+H]".
S '"H-NMR (300MHz, DMSO-d¢) & 10.33 (brs, 1H), 9.51 (brs,
ugl 1H), 8.30-8.28 (m, 1H), 7.72-7.69 (m, 2H), 7.56 (m, 1H), 7.46-
H 741 (m, 2H), 7.36-7.34 (m, 1H), 7.07-7.03 (m, 1H), 6.92-6.89

7 o @L N [(m, 1H), 6.40-6.37 (m, 1H), 6.26 (m, 1H), 5.77-5.76 (m, 1H),
=y nlﬁ 2.77 (m, 4H), 2.42 (m, 4H), 2.20 (s, 3H);
MS (EST"): m/z =521.1 {M+H]".
Ly "H-NMR (300MHz, CDC1;} § 7.82 (d, 1H), 7.58 (d, 1H), 7.43
@w {t, 18), 7.36 (d, 1H), 7.05 (dd, 1H), 6.80 (s, 1H), 6.77 (d, 2H),
8 6.45 (dd, 1H), 6.26 (d, 1H), 5.65 (dd, 1H), 3.40 (m, 4H), 2.76

&
AL om, ai;
$ MS (EST"): m/z = 501.13 [M+H]".
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0 (1--6 11; %t{-)4C3 ' H NVR (300MHz, DVBO-d6) 5 10.38 (s, 1H), 10.02
(s, 1H), 8.36 (d, 1H), 7.78 (n, 311). 7.68 (m 211), 7.57 (m 2H),
7.36 On, (m 11-1), 6.48 (in. 113), 6.21 (d 7
(dd, 11-1%‘?6%".1 ’362%%1 113), 0.41 (m 21H 0.34 On, 21H; gﬁ/@%@@ﬂ“ﬁ%z
= 508.1 [MrHr. WD 2011/ 162515PCT/ KR2011/ 004482 Cabl e | k> Exanpl e
Structure Analysis data 72 ,A3 '"nol Gkni O,.(- %itioonl Ii '"I-1-NWR
(300MHz, DNSO-d6) 8 10.37 (5, 11-1), Srglfe (g 1M, 8.30 (d, 1i1).

m 111), 6.40 (m 1H),

7.76 (n, 2H), 7.73-7.21 (n, 611), 7.09 6. 21
(dd, 1H), 5.74 (dd, 111), 2.75 (n, 2H), 2.22 (m 2H), 2.04 (s, 611);
MS (ES1): mz = 539, 7 [MEA[T 73 —(Fiost 31T OF H OTT. 7, N 9, 11 4)-
tias 'H NVR (3EGmuplel DVERIEErg 10! 40 (s, 111),Amslygisdata " 113), 8. 37
(d, 11-1), 7.74 On, 31-1), 7.46 (m 6H), 7.12.(d, H), 6.44 (dd, IfA),
6.25 (d, 111),| 5.77 (d, T}, 2. 78/'H-NMRUMOMHRZ, CHCL) B 7.82 k) JH)L7.88(s,(1kD), 7.45
2/1), 1.4 (m| 2Hy, 133 (LM OB WHBSIAP (mniH, T405@51H). TN 2ED;&83 (44
--#11810. NH (2, 1901 %'b-l-@g/ﬂr_ 300 %@*g}ﬁ 3 dﬂzdi)?@%\? , 1576 (idy 1Ep
(s, 1H), 8.37 [(d, 111), w750ty 2 Ségga i—;sﬁ,f "JZ,}SG ), 7.12 (m
1H), 6.40 (m 111), 6.24 (dd, 111)} 576 Tdd 1H, '2:77 On, 211),
2.60 . '"I'NMR (300MHz, CDCl;) & 7.81-7.79 (m, 1H), 7.59-7.49
“ey (m, 2H), 7.42-7.37 (¢, 1H), 7.29-7.26 (m, 2H), 7.05-7.02 (m,
10 Na {1HD), 6.90 (m, 1H), 6.81-6.78 (m, 2H), 6.46-6.40 (m, 1H), 6.28-
2L NN (624 (m, 1H), 5.78-5.75 (m, 1H), 3.14-3.11 (m, 4H), 2.63-2.60
BSOS lom, 4H), 2.52-2.45 (q, 2H), 1.16-1.11 ¢, 3H); .
MS (ESI*): m/z = 501.2 [M+H]".
A, YI-NMR (300MHz, CD;0D) 5 8.04 (d, 1H), 7.66 (m, 2H),
"Ry 7.43 (t, 1H), 7.33 (4, 2H), 7.23 (d, 1H), 7.03 (m, 1H), 6.78 (4,
11 NH  12H), 6.40 (m, 2H), 5.78 (m, 1H), 3.08 (m, 4H), 2.65 (m, SE).
o2 @c". N 1.14 (d, 6H);
oy |ms (EST): m/z = 515.04 [M+H]".
P 'H-NMR (300MHz, CDCls) & 7.81-7.80 (d, 1H), 7.60-7.57 (m,
Gﬁ@ 2H), 7.44-7.32 (m, 4H), 7.06-7.03 (m, 1H), 6.83-6.78 (m, 3H),
12 e W 1647-6.41 (m, 1H), 6.29-6.20 (m, 1H), 5.80-5.76 (m, 1H), 3.13-
3.10 (m, 4H), 2.76-2.73 (m, 4H), 1.12 (s, 9H);
8 °&5 MS (ESI"): m/z 529 [M+HT".
'H-NMR (300MHz, DMSO-dg) & ; 10.35 (s, 1H), 9.21 (s, 2H),
Qp@ 8.24 (d, 1H), 7.68 (m, 1H), 7.61 (d, 1H), 7.44 (d, 1H), 7.38 (m,
13 QL [2H), 7.29 (@, 1H), 7.03 (dd, 1H), 6.68 (d, 1H), 637 (dd, 1H),
o ) 6.27 (ad, 1H), 5.76 (dd, 1H), 2.93 (m, 4H), 2.58 (m, 4H), 2.25
Ay '@"*ﬁ% (m, 1H), 1.74 (m, SH), 1.19 (m, SH);
MS (ESI): m/z = 555 [M+H]".
"N 'H-NMR (300MHz, CD;OD) & 8.08-8.06 (d, 1H), 7.69-7.68
¢} (m, 2H), 7.49-7.43 (t, 1H), 7.39-7.36 (d, 2H), 7.27-7.25 (d, 1H),
14 P [7.07 (m, 1H), 6.83-6.80 (d, 2H), 6.45-6.40 (m, 2H), 5.82:5.78
%Qﬁ% (m, 1H), 4.73-4.70 (t, 1), 4.57-4.54 (¢, 1H), 3.14-3.11 (m, 4H),
§2  [2.85-2.82 (t, 1H), 2.75-2.72 (m, 5H).
; 'H-NMR (300MHz, DMSO-dg) & 10.3 (s, 1H), 9.21 (s, 1H),
PR 8.24 (d, 1H), 7.68 (m, 1H), 7.60 (d, 2H), 7.46 (s, 1H), 7.43 (m,
5 Ty |2H), 7.29 (d, 1H), 7.04 (dd, 1H), 6.69 (d, 2H), 6.41 (dd, 1H),
° ) ol 6.27 (dd, 1H), 6.16 (1, 1HD), 5.75 (dd, 1H), 2.98 (m, 4H), 2.75 (1,
Ay 0"\% 2H), 2.63 (m, 4H);
3 MS (ESI): m/z = 537.2 [M+H]".
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(n, 2H), 1.49 (m 211), 1.25 (m 211), 1.18 On, 211), 0.87 (n, 6H)
M5 M5 (ESI1): mfz = 593.2 [MrHr. 75 (GL/47 o 0.144: 1%. _ 40,0
till HNI%Q&QHM:I;—, DVBO-de) 8 10.40 (s, 1H), 10.14 (% },1,1/0§44§§
(d, 1H), 7.78 (m 311), 7.59 (m 111), 7.50 (n, 1H)), 54&%6
7.10 (in, 114), 638 (m 114), 6.22 (dd, 114), 5.76 (dd 1H), 3 59 (s,
41-1), 2.92 (s, 411); M (EST): mz = 538.1 [MtHr. 76 oo (-145'-ATh
"LHif 0---%t4 ..N,. 10 ,-, iik/l "H WHz, DWVSO-d6) 8 10.41
(s, 111), 10.13 (s, 114), 8.39 (d, 111), 7.60 (n, 81-1), 7.10 (n,
111), 6.41 (m 1H), 6.25 (in, 1H), 5.75 (in, 111), 2.76 (m 411),
2.38 (m 4H), P.29 (q, 2F), 0.9T (1, 31II). M5 (BSI)T nih = 565.7
[MH t 77 o }{Example| ki tStpwfurel- k | 114- NVR (300M:tna13fssastaw6) 8 10. 39
(brs, 1H), 9.8%{brs; 111L 837y LS o
7.62-7.58 (n, 1), 7} 7}49 (| n| PR GopHe Daish 1037’16@'5 115, 522 Grs, 15,
6.48-6.39 (n, 1H), 6. 17(5 _7 3;)% 68(. H) 651:2-
(ESI): mz = 431.161 [I\/Hj!]l‘ljg’ @, d %325-3’15@,
10.39(s, 1H), [9.79(s (dzHilz*bs 411)6é@|1(m14ﬁ),, 7.67(s
7.57(m 4H_), 7.46(m J111), MSl(ESI,*) Wz%if&tﬂﬂﬂﬁﬂ], 6. 48(m 111)
6.28(dd, H), [5.75(dd, 111) 2 74( SH-N3AR) (300WBH4 BBL),) s NBRE7. R GAHQHY 7.55 (m, 2H),
[MHH t WO 201]1/ 162515P KﬂRZOll/ 044822 &, alyy, ezal@plfﬁxmspﬂoa(ﬁtlmcstgol(ws, iH),
. ™ 6.80-6.77 (m, 2H), 6.46-6.40 (m, 1H), 6.27-6.24 (m, 1H), 5.78-5.74
A |(m, 1H), 3.57-3.53 (t, 2H), 3.37 (s, 3H), 3.14-3.10 (m, 4H), 2.67-
2 % 2.61 (m, 4H);
H MS (EST'): m/z = 531.3 [M+H]".
'H-NMR (300MHz, DMSO-dg) 5 10.35 (brs, 1H), 9.22 (brs, 1H),
Hoy 8.27-8.25 (d, 1H), 7.70-7.69 (m, 1H), 7.64-7.61 (m, LH), 7.48-7.40
N (m, 2H), 7.32-7.30 (m, 1H), 7.07-7.04 (m, 1H), 6.72-6.69 (m, 2H),
18 nﬂ" 6.43-6.39 (m, 1H), 6.29-6.24 (m, 1H), 5.80-5.76 (m, 1H), 4.43-4.39
g N {t, 1H), 3.56-3.50 (q, 2H), 2.98 (m, 4H), 2.51 (m, 4H), 2.44-2.40 (,
H@”"‘;% 2H);
MS (ESI"): m/z = 517.2 [M+H]".
o 'H-NMR (300MHz, DMSO-d) & 10.33 (brs, 1H), 9.41 (brs, 1H),
“u, 8.26-8.24 (m, 1H), 7.68-7.67 (m, 1H), 7.63-7.60 (m, 1H), 7.46-7.41
19 TRy,  |(m, 3H), 7.31-729 (m, 1H), 7.06-7.03 (m, 1H), 6.74-6.71 (m, 2H),
9 [y Wy [641-638 (n, IH), 628627 (m, 1H), 5.78-5.74 (m, 1H), 3.54-3.52
aToty |, 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]".
no R, 'H-NMR (300MHz, DMSO-ds) & 10.45 (brs, 1H), 9.59 (brs, 1H),
§) 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
(m, 1H), 4.10 (s, 2H), 3.51-3.49 (m, 4H), 3.21-3.18 (m, 4H);
"H‘@"% MS (EST): m/z = 531.1 [M-+H]".
ASyn, 'H-NMR (300MHz, CDCL) § 7.85(d, 1H), 7.65-7.60 (m, 2H), 7.42-
LA 7.35 (m, 4H), 7.26 (4, 1H), 7.03-7.01 (m, 1H), 6.80.-6.87 (m, 2H),
21 M |641-6.41 (m, 1H), 6.35-6.32 (m, 1H), 5.77-5.74 (m, 1H), 3.83-3.74
Q ¥ |(m, 4H), 3.19 (s, 2H), 3.15-3.06 (m, 4H), 2.32 (s, 6H);
uﬂﬁ"% MS (ESI*): m/z = 558.2 [M+H]".
Q 'H-NMR (300MHz, DMSO-d) § 10.38 (brs, LH), 9.28 (brs, 1H),
SN 8.31-8.26 (m, 2H), 7.68-7.62 (m, 2H), 7.48-7.43 (m, 2H), 731(d,
2 1 g 1H), 7.08 (d, 1H), 6.74-6.71 (m, 2H), 6.49-6.40 (m, 1H), 6.29-6.23
o NB:: (m, 1H), 5.79-5.76 (m, 1H), 3.59-3.57 (m, 4H), 3.34-3.28 (m, 4H),
SR AN 13.18-3.17 (n, 4H), 3.05-2.97 (m, 4H);
N 5-7 |MS (EST): m/z = 586.2 [M+HJ".
5
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Anal ysis data 79 A %it4-11 o len ItN5 H NWVR (300MHz, DVBO- d6) 8 10.4

(brs, 114), 9.80 (brs, 111), 8.36-8.34 (m 111), 7.87 (s, 111),
764743 7.41(d, 211), 7.13-7.10 (in, |H),

6. 28‘%%‘?5%&)513111) 5 79- 5 75 (m 114), 3.31-3. 1?’Cﬁﬂéﬁflvi""‘w1
263250(n 211), 2.31 (s, 611); Ms (ES14): mz = 503.1 [MrHt 80
-N4 OMNAN jt 1i0 11-1-NVR (300MHz, CDCI3) 8 9.02 (s, 114), 7.85 (d,
211), 7.83 (d, 311), 7.46 (d, 111), 7@&@,6%1 5211), 6.96 (d, 111),
6.39 (d, H), 5.68 (dd, 111), 3.70 (bs t § 3.61 (d, 111), 2.87 (s,
211), 2.79 (bs, 411), 1.89 (bs, 411); M5 (ESI+). mz= 529.4 [MrHt 81
A-00 111-NWR (BOOVHZ,| DMBO-d6) 8 10.38 (S, I1I1), 9. 79 (S, 1I11), 8.35
(d, 111), 8. 02[Exampaly $“‘F7t"€% 1M1), 7.51 On, An&lx§lsd?ta45 (m 111),
7.42 (m 111),[6.43 (dd, I1I), 6.2
114), 3.86 On,| 211), |3. 38(n, 211) ,1 ﬁg}i?%’ Gsd@ _ 6(# %% e
(ES1+). rﬂz:5162[M+11]-{"~82Na 95 13 m,g,g s
(300MHz, DVBO-d6Y38 10.40 (7 #11)(md H? 46.%,38 2H 1%; »675(m
8.96 (d, 11-1){ 7.78 (s-w‘,lif]:), 176 64HY, frp2-ADh, 4H7 3473,()smm a}mz)gl @302 (d,
111), 6.42 (dd, 1H), |6.28"(d, iil) MSSESI: f/eh; SS124YHHI3. 69 (in, 111),
2.75 (m 211),[ 2716 {5, 511), T 92 W arZ3doMuz oMo Ll 16%3Ltbr 25 s
211); M5 (ESI1H): mz|= 529 2 | M-HrpBeos-gda bl 1H), 7.68-7.67 ia,alt) $B 1H),
111- NVR (300MHz, DMVSO- d6) ™8 -10. 38 (087-7.4110k) 3H)97.3167.2¢, 1m51,1)15-783 @4 14)6.75-
111), 7.92 (d,| 123), 7 77 (st @11);5727@6@% A3-6381()n, 1H), Q28-627 (m21H),)5,78-5.74
6.41 (dd, 111){, 6.25 2LV, » 3214 6(@46183(@130&@}211),206‘703(@:
211) 2.64 (m |111), :> 14 m 211) (g '(?r?](_ %i h48 (in, 214),
0.94 (d, 611);-».@—(—3:‘!\. m-z—= 557 ML Z S [ 0 te'a 61
liti)c.)113 11-1- NWR|( 8301)®IPIBAJQM$0 131«511))33 g:rs74(11;926 (brs,
111), 8.31(d, 111), 1. 6@ ,N 11) 7%8% 243% %ﬁgﬂé 3(7?(;1%%4
1H), 7.18 211 08 <l m, 180, 6.74-

: ' N q)p (m,]H),327324(m,4H),304-301(m,4H),278(s,6H),
H Y MS (EST"): m/z = 580.08 [M+H]".
- 'H-NMR (300MHz, CD;OD) § ; 8.07 (d, 1H), 7.69 (m, 2H),
‘vlu-\” 7.48 (¢, 1H), 7.38 (d, 2H), 7.27 (d, 1H), 7.06 (dd, 1H), 6.82 (4,
26 v} e [2HD, 6:44-640 (m, 2H), 5.82-5.78 (dd, 1H), 3.12 (m, 4H), 3.08
o win |(m, 2H), 2.77 (m, 4H), 2.29 (s, 1H), 2.09 (m, 3H), 1.98 (m,
KA i, 164 (m, 21)
: MS (ESI'): m/z = 570.3 [M+H]".
mJ\r& "H-NMR (300MHz, CDCly) § 10.35 (s, NH), 9.35 (s, NH), 8.25
A 0L (d, 1H), 7.68 (m, 2H), 7.41 (m, 3H), 7.30 (d, 1H), 7.04 (d, 1H),
27 o P 1671 (d, 28), 6.45 (dd, 1), 6.24 (4, 1K), 5.76 (d, 1H), 3.38 (m,
2H), 2.30 (m, 4H), 2.17 (s, 3H), 1.05 (5, 6H);
V"HQ°% MS (ESI): m/z = 515.2 [M+HJ".
- '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 H 1H), 6.55-6.41 (m, 3H), 6.28-6.15 (m, 1H), 5.80-5.76 (m, 1H),
o Q g 4.14 (s, 1H), 3.51-3.25 (m, 4H), 2.94-2.91 (m, 1H), 2.63-2.60
o (m, 1H), 2.35 (s, 38), 1.98-1.80 (m, 3H), 1.25-1.12 (m, 2H);
MS (EST): m/z = 499 [M+H]".
‘g 'H-NMR (300MHz, DMSO-d) & 10.37 (s, 1H), 9.27 (s, 1H),
i 8.29 (d, 1H), 7.71 (d, 1H), 7.64 (d, 1H), 7.48 (m, 2H), 7.34 (d,
29 o N% 1H), 7.08 (d, 1H), 6.74 (m, 2H), 6.45 (m, 1H), 6.27 (d, 1H),
A .@0% 5.80 (d, 1H),3.72 (m, 4H), 2.98 (m, 4H);
N $2 | MS(ESI): m/z = 474.4 [M+HT'.
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M5 (ESr): mlz = 460.1 [MtH]t 85 0 194-(31A0 O n 1 IillAinr s-'0 "'
11- 1- NVR (300MHz, DMBO- (16) 8 10.42 (brs, 1H), 9.78 (brs, 111),

8.36-8.34 7.78 (s, 111), 7.62-7.40 (m 511)
7.12-7.09"?%9"11'%%?3 6.48-6.43 (m 111), 6.28-6.22 On, Tfiﬁ'&éé‘q%&é}w
(m 111), 3.52-3.48 (m 211), 3.17-2.90 (m 311), 2.30- 2.17 (m 3H),
1.93-1.73 (m 214); M5 (ESI+): mz = 515.2 [M+H. WO

2011/ 162515PCT/ KR2011/ 004482 <Tabl e I %I e Structure Analysis
data 86 Or-al.6 %Bitreta.o ' H-NIVR( DMSO-d6) 5 10.5 (brs,
1H), 9.80 (brs, 111), 8.30-8.20 (m IN), 7.78 (s, 111), 7.60-7.40 (m
SH), 7.35(d, 21I), 7720 (m III), [6.50-6.40 (m II1), 6.30-6.20 (M
‘IN), 5.80-5. 70Ex#mplel) ~Strgetuge 50 (m 411), 2. sAnslygpdaty 111),

2.30-2.00 (m [7I-), .80-1.60 (M| TN); M5 (EST+): mXx = 5Z9. 1T [ VFHr.
87 HOO Ck NH oerli N 4N k¥l eb; 401BIEMR11®BMI@E(CB,®®M@ DYSO8d6)1H, 7.43
10.50 (brs, 11}-1), 9.80 (br 11) (m, 8H) @-3@(d3BD,(7H5 ), 680 8Q2H)s6.7714d, 2H),

7.60-7.30 (m |4139),]7. 25¢ 41) 675 (Bd- I?DGGGG%IHM 63 (dd. gy 348 (myfEp)3,76
111), 6.20-6.15 On, 110%%: 80 @sﬁ L0, _ 4”9 @9@4% 111), 4.10-4.05
(m IN). 3.90-]3.70 (h, 2H). 3.30 (& ) (m 4H)' VB

(ESP): mz = 5162 {\WH .~ 88411l

510. 36- (s, 111)|, 9. 76(s, 1M}, 8. 35(o|m <3g07¥H7 k
7.45(m 113), [7.39(m 111)Nyg 15(my, )14

6.22(dd, 1H), i5. 3%(dd, 11 ,,;k';',58( §

nt/z = 502.2 [|MtHr. 89 ok ?};R d@)(n§4 34(5
9.75(s, 111), [8.35(d 7.88(d, NmIIEB,I*)WzYﬁ:(ode[MB@L] '57(m  41),
7.46(m 111), [742(m _LJ._L), 7 1I0(mr 1116 48(m—iH), 6 28(dd,—1iH);

5.78(dd, 111),| 3.45(m 440, 2. 28( MiH-KMR 30002, UDEL;) 81.89-7.84NE 1653k0-Y.53 (m,
nfr= 515.2 [ M4H t 90| 0 AH"D __ [3H), 7.46-7.43 (m, 1H), 7.40-7.36 (m, 2H), 7.07-7.04 (m, 1H),

32 NH 7 16.99 (s, 1H), 6.79-6.76 (m, 2H), 6.48-6.43 (m, 1H), 6.30-6.21
05‘;}“) (m, 1H), 5.82-5.78 (m, 1H), 3.74 (m, 4H), 3.11-3.10 (m, 4H);
MS (ESI): m/z = 522.02 [M+H]".

G 'H-NMR (300MHz, DMSO-dg) & 10.34 (brs, 1H), 9.04 (s, 1H),
@NH 8.22 (d, 1H), 7.6 (s, 1H), 7.61-7.55(m, 1H), 7.45-7.26 (m, 4H),
33 N 7.08-7.03 (m, 1H), 6.47-6.23 (m, 6H), 5.76 (d, 1H), 3.16-3.12

a NN
t (e, 4H), 1.91 (m, 4H);
"K"H@"*ﬁ

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

N—{}, 'H-NMR (300MHz, CDCl;) § 7.79 (d, 1H), 7.54 (m, 1H), 7.35

@m (m, 2H), 7.32 (m, 2H), 7.25 (m, 1H), 7.23 (d, 1H), 6.75 (s, 1H),

34 o why (646 (m, 1D, 625 (m, 1H), 577 (d, 1H), 3.35 (m, 1K), 3.11 ¢,
@ 1H), 2.83 (m, 2H), 2.32 (s, 6H), 2.18 (m, 1H), 1.72 (m, 1H);

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

'H-NMR (300MHz, DMSO-d¢) & 10.33 (s, NH), 9.17 (s, NH),
r@"@@ 8.25 (d, 1H), 7.73 (d, 2H), 7.59 (4, 1H), 7.47 (m, 3H), 7.30 (d,
1H), 7.23 (s, 1H), 7.07 (d, 1H), 6.92 (s, 1H), 6.47 (m, 2H), 6.27

H
35 4 X (d, 1H), 5.77 (d, 1H), 5.00 (m, 1H), 3.62 (m, 1H), 3.44 (m, 3H),
dﬂ o% 2.51 (m, 2H);
MS (BSI"): m/z = 524.2 [M+HT".
'H-NMR (300MHz, DMSO-dg) § 10.33 (s, NH), 9.13 (s, NH),
No fﬂa 8.24 (4, 1H), 7.96 (s, 1H), 7.72 (t, 1H), 7.68 (d, 1H), 745 (t,
36 1H), 7.43 (m, 2H), 7.29 (d, 1H), 7.22 (s, 1H), 7.05 (dd, 1H),
o N 691 (s, 1H), 6.42 (m, 3H), 6.26 (dd, 1H), 5.75 (dd, 1H), 4.99
g (m, 1H), 3.61 (m, 1H), 3.41 (m, 3H), 2.49 (m, 2H);

2 MS (EST): m/z = 524.2 [M+H]
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0CoN .7N" ,,..%.. k 11-1-NVR (300MHz, CDCI3) 5 8.90 (s, 1H)
7.76 (d, 110, 7.74 (s, 111), 7.51 (s, 111), 7.40 (s 1H) 7.29-
(m 211), 11), 6.85 (C, 111), 6.29 (d, ),
5.60 (O . ‘J %'3%1&% ]ég 2.31 (m 411), 2.35 (t, 211). 5‘32”‘:?5}}“1%"%"44%‘}
1.00 (t, 311) MS (ESP): nfr = 528.63 [MrH . 91 o N 1H NMR ( 300MHz,
CDC13) 5 8.27(d, IH), 7.79-7.77 (C, 111), 7.57 (M 110, 7. 34 7.09 (m
510, 6.99 (n, 1H), 6.37.-6.31 (M 11LJ.fe 28 6.15 (m 111),
5.68-5.67 (m 1H), 5.77-5.74 (m 110, 4.16-4.07 (m 411) 2.86-2.82
(m 211), 2.47 (n, 4H), 2.19 (m 3H), 1.95 On, 410, 1.88-1.39 (m
511); Ms (E511 nt Ht 92 a172[1, n%aHOefrIrlll
H si 111-NMR ()SEB‘RPQ’ CD%"E?“ 02 (s, 111), 7Amalyefatayy 7 g3 (g
31), 7.46 (d, [111), 1.26 (t, 210 Jor
(dd, 111), 3.70 (bs 111) (33,61 (dg iﬁg‘ ﬁ%ﬁ%ﬁﬁ%ﬁ)%@%& 223“;”@
411), 1.89 (bs, M5 (EShHyy nfip st 1M1 (m, 2H), 6.44 (m, 1H),
2011/ 162515PCT/ Kéﬁm 1/ 004482 ¥ abl ezd @plﬁmmdneu& 2.9, UER 14D ah, A8, S 1.50
data 93 a ' VO [11-1- NMR 8 10.35 (s, 111), 9.96 (s,
1H), 8.33 (d, |1H), 7|76 (m 2H), M@&E% m/31403.10 MO (m  111), 7. 42
(m 11), 7.40[(m IFA), 7.08 (m 1I1-0, 6.40 (m 1III), 6.20 (dd, IIIJ,
5.73 (dd, 111)|, 4.20|(t, ﬁ 1), 2 DEAMR (DOMJy, TMSERAY & 10.5KE)IH), D27 Gs, (1),
211): MS (ESTE): nz/# 29@mwm@hum@m@,@éﬁﬂmsoﬂ@m734(d
111- NVR ( 300MHiz, 3§>|v53 d6 & 7 > Bl (m, gHR $.27 ¢, 1H),
IN), 7.73 (s, |111), ( 2 '+-+.(E1? ’d 111), 6. 43
(dd. IH), 6.24 (d, |11) .78 d , @"é MY 2,27 (s, 3H):
ME (EST): mix =465 lL\ﬁF At =5 ’iﬂﬁmﬁ"&ooxxﬂ{z, DMSO-d) § 10.39 (s, 1H), 9.25 (s, 1H),
0h 8.29 (d, 1H), 7.73 (m, 1H), 7.66 (m, 1H), 7.49 (d, 1H), 7.44 (m,
39 0»'}\,“ 2H), 7.34 (d, 1H), 7.09 {m, 1H), 6.73 (m, 2H), 6.47 (m, 1H),
0 @uu o 6.30 (m, 1H), 5.81 (m, 1H), 4.67 (d, 1H), 3.59 (m, 1H), 3.40
“’“ﬂ 57 {m, 2H), 2.71 (m, 2H), 1.82 (m, 2H), 1.50 {m, 2H);
: MS (ESI): m/z = 488.4 [M+H]".
Hon@ 'H-NMR (300MHz, CD;0D) & 8.05 (S, 1H), 7.63 (d, 1H), 7.34
40 NH {m, 3H), 6.97 (d, 2H), 6.70 (S, 2H), 6.28 (m, 2H), 5.69 (d,
o @ou‘m 1H), 3.49 (s, 2H), 3.01 (m, 4H) 1.58 (m, 1H), 134 (m, 41);
N MS (ESI'): m/z = 501.1 [M+H]".
- 'H-NMR (300MHz, CDC;) & 7.80 (d, 1H), 7.61 (s, 1H), 7.56
"\G (s, 1H), 7.48 (s, 1H), 7.44 (t, 1H), 7.40 (d, 2H), 7.25 (m, 1H),
4 @ﬁ 7.05 (m, 1H), 6.82 (m, 3H), 6.45 (d, 1H), 6.30 (m, 1H), 5.77
a N {m, 1H), 3.55 (d, 2H), 2.62 (t, 2H), 2.27 (s, 6H), 2.20 (d, 2H),
Ay c‘*g} 1,82 (m, 3H), 1.37 (m, 2H);
MS (EST): m/z = 529 [M+H]".
'H-NMR (300MHz, DMSO-d¢) & 10.35 (s, 1H), 9.20 (s, 1H),
O" 8.25(d, 1H), 7.68 (m, 1H), 7.61 (m, 1H), 7.44 (t, 1H), 7.37 (m,
2H), 7.30 (d, 1H), 7.05 (m, 11), 6.68 (m, 2H), 6.43 (m, 1H),
42 };?“1: 625 (m, 1H), 5.77 (m, 1H), 348 (4 2H) 2.55 gr;;) 28, 2(.34
m, 4H), 2.17 (d, 2H), 1. , 1.57 (m, 5H), 1.42 (m,
Ay L‘sf} EH); ) ( ) (m, 2H) (
MS (ESI): m/z = 569 [M+H]".
“°v~0 'H.NMR (300MHz, CD;OD) 5 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 (4,
43 ‘,j: 1H), 3.50 (¢, 2H), 3.01 (m, 4H) 1.49 (m, 1H), 1.43 (m, 2H),
NS Qo",f} 134 (m, 4H);
H MS (EST): m/z = 515.2 [M+H]".
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a.,N4d...NN ok, IliP-, ;, 0 111-NWR (300MHz, DVMSO d6) 8 10.38 (s,
IH), 9.62 (s, 111), 8.32 (d, 113), 7.73 (t, 111), 7.62 (m 311), 7.47
(t, 111), wi 111), 7.16 (d, 211), 7.10 (m IH), #QP](%@

6.25 (m 1101 é (m 11), 4.33 (s, 211), 2.84 (s, S?E l?éé%)
rnfz = 481.1 [I\/le 96 0 j n N-1l4tat 11#5 6s 111- NVR (300MHz,
CDC13) 8 10.36 (s, 111), 9.45 (s, 111), 8.30 (d, 110, 7 74 (s, 111),

7.48 (m 411), 7.36 (d, IH), 7.07 (m gﬁ 40 (dd 111) 6.25 (d
111) 5.77 (d, 111), 3.30 (m 211), 2.95 21-1), 2.54 (s, 311): M5
(ESC): mz = 479.1 [mtH[t 97 0.,0 I NI jtlo 0115 11 1 NVR (300|sz
DVEO- d6) 8 10.[B9 (s 111@ 948 (s| TTT), 829 a_ 773 (S,
111), 7.48 (m %‘P‘e ﬁ'(lat“r&ll), 7.05 (m 31 )'aye‘s dota m 1H) . 6.25

(m 11-1), 5.76(m’111) 3.31 (M2
211); M5 (ESI4): miz|= %1 [ W] b (3"% 01("?@ ﬁ?qﬁ gﬁgwgfl (brs,
(3000w, DVBO ) 10" 36 gins 7 .7339@4@ brss 708 (B AB 630 o i

111), 7.72-7.71 (‘% ||)0 @641“7 6b.44-538 (k. 131, 52&@14&)75# d, (10, 33 , 21),
7.36-7.34 (d, [111), 7 P2 35mIBD), IRIABS (PHR L8 1.56GmABDS. 39
(m 1H), 6.29-6.21 (rn 1 , 5. 79- MY ES hyn/zE1514.16 MBI (m 213) 2.41

(m 611), 1.5 (m 413), 140 (m
[Mr11lr. 99 ... Nl |.-]--4 Iti O e ’
8 ; 7.84 (m 111), -69~%§§1), ?E%F i{)%s(dz §§I o 3? y

7.06-7.00 (m [413P, 6.47,( 15%1)57%33@;1)(31;5@,32 paob<s‘bi>,éd§i 617\:}\15)7

2.79-2.45 (m [1411), |1. 4) ESm) 4M X = . M+Hr
20111162515PCT/ | CR2011/ 004482 ZTabMs (E55%: m/z = 543.0 [M+H]".

Non TH-NMR (300MHz, CD30D) § 8.08 (d, 1H), 7.80 (s, 1H), 7.68
' L (m, 2H), 7.43 (t, 1H), 7.39 (m, 2H), 7.27 (m, 2H), 7.06 (d, 1H),
46 B |7.03 (s, 1H), 6.87 (d, 2H), 6.44 (m, 2H), 5.81 (m, 1H), 423 (m,
"ﬁﬂ 1 '1; 1), 3.68 (d, 2H), 2.84 (t, 2H), 2.24 (m, 4H);
MS (ESI): m/z = 538.2 [M+H]".

Ci 'H-NMR. (300MHz, CDCI3) § 8.40 (s, NH), 7.77 (d, 1H), 7.68
(s, 1H), 7.63 (d, 1H), 7.33 (1, 1H), 7.32 (d, 2H), 7.21 (4, 1H),
47 % " 7.11 (s, NH), 7.01 (4, 1H), 6.98 (d, 2H), 6.43 (m, 2H), 5.68 (m,
g 21 1 1H), 3.49(m, 2H), 2.73 (m, 4H), 2.56 (t, 2H), 2.27 (m, 1H),
oy o% 2.04 (m, 2H), 1.92 (m, 4H), 1.74 (m, 2H);
MS (ESI): m/z = 541.0 [M+H]".

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),
48 % N 6.40 (m, 2H), 5.77 (dd, 1H), 4.78 (m, 2H), 3.61 {m, 2H), 3.25
Ni (m, 2H), 2.67 (m, 2H), 2.56 (m, 2H), 2.46 (m, 1H), 2.01 (m;
kg% 2H), 1.71 (m, 2H), 1.51 (m, 2H);
MS (ESI"): m/z = 555.0 [M+H]".

'H-NMR (300MHz, DMSO-d¢) § 103 (s, 1H), 9.13 (s, 1H),
8.17 (d, 1H), 7.65 (s, 1H), 7.53 (4, 1H), 7.34 (d, 1H), 7.32 (m,
49 7@1.4 2H), 7.29 (d, 1H), 6.98 (d, 1H), 6.63 (d, 2H), 6.34 (dd, 1H),
B MY [6.21(d, 1HD, 3.50 (m, 4H), 3.43 (m, 1H), 3.20 (brs, 1H);
N0 IMS (ESID): m/z = 556.68 [M-+H]'.

'H-NMR (300MHz, DMSO-d;) & 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,
G‘.Q 2H), 7.30 (d, 1H), 7.04 (m, 1H), 6.70 (m, 2H), 6.43 (m, 1H),
¥ [6.26 (m, LH), 5.77 (m, 1H), 3.46 (m, 2H), 2.56 (m, 1H), 2.50
Jug};}% (m, 6H), 2.33 (m, 4H), 2.29 (m, 2H), 1.80 (m, 2H), 1.48 (m,
$7 [2H), 0.97 (¢, 3H);
MS (EST): m/z = 584.3 [M+HY".
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Exanpl e Structure Analysis data 100 ao s N 1

N N NN i

111- NMR (300MHz, CDC13) 8 7.82 (t, 1H), 7.65 (s, 111), 7.57 (m 1H),
7.39 (m (m 211) 7.03 (m 4H), 6.67 (m H;P
5 75 (m %ﬁ}%‘”” 62%% s, 2.97 (m 2H), 2.71 Ewééggﬁ?gmz
6H), 1.38 (t., 311); 101 |141 NH O k....11. 111- NI\/R (300MHz, DMVBO- d6)
8 10.39 (s, 111), 9.58 (s, 110, 8.31 (d, 111), 7.75 (s, 1H, 7.52 (m
4H), 7.38 (d, IH), 7.12 (m 3H), 6.3%f4plePdl), 6.11 (m H), 5.75
(d, IFl), 2.98 (d 2H), 2.15 (s, 611); Ms (ESI): tn/z = 472.2 [MH].
102 0 4 0 v") tvgll- 3/4)13-- 111-NVR (300MHz, CDC13) 8 8.40 (m
111), 7.94 (s, FH”?P m_111)], 7.44 (m 21 3 (m 310, 7.
(m 211), 7.043(%‘ 1) g%“{‘ B¢ m 311), 6 34 (mg‘}'i“iiﬁ‘ 38“'71 (m 110,
3.24 (d, 211),[ 2.47 (m 4H) 175/ (m . 1.54 (m 211); NS
(ESI4): mz =[512.2 [MrHrY 3 ern NMRt(Elm@Iz, (Fﬂ@ls)& ﬁm}i@ 6718, NHNNIR6
(300MHz, DMSO-|d6) 18 10. 35 ( 1,10, (€ 1!@7 1 S’ xcgal (rrﬂf]i)):{i’%ﬁdés@lé
L TN PN s P A S
6.44 (dd, | ,625 0
211), 2.14 (s.| 311), |1. 94 (m $11)| %‘ 1. 40(m 2H) ; MB
(ESM mz = 543.3 [ M{Hr. ~104 cc
DVBO-d6) 8 10./36 (s, |111J8)9, 22 (sl ﬁ%ﬁwﬁﬁ}ﬁ i]i 5 d’? (s & by
7.64 an, 111),f 7.47 (d, 111 41 M, 1 @gﬁf 36(;@ ,(7 ,lﬁé (:
(211)’21%711(?9 (Lﬁ)zl > Igglml " 3%4%32 I;{Ené]'{ém7 %53%82 41901n Oé( P
m . 1. m : z
105 fir .14 Cq. MS(ESI‘) mfz = 4862[M+H]
N 'H-NMR (300MHz, CDCly) & 8.27 (s, 1H), 7.81 (d, 1H), 7.75
Q@ (s, 1H), 7.51 (d, 1H), 7.33 (m, 3H), 7.25 (d, 1H), 7.14 (s, 1H),
53 NH |7.02 (s, 2HD, 6.99 (s, 1H), 6.38 (m, 2H), 5.71 (m, 1H), 3.11 (m,
) @ Nty 2H), 2.51 (g, 2H), 2.44 (m, 1H), 2.07 (m, 2H), 1.80 (m, 4H),
Moty |16 G 3H);
. s MS (EST™): m/z = 500.2 [M+H]".
2 '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 - Tl 667 (n, LHD, 6.39 (m, 1H), 5.65 (m, 1H), 3.35 (m, 2H), 3.28
0 NAn Gm, 1H), 2.67 (m, 2H), 2.50 (m, 1H), 2.40 (m, 2H), 1.84 (m,
“"“HQ’J'T} 2H), 135 (d, 6H);
MS (EST): m/z = 514.2 [M+H]".
g 'H-NMR (300MHz, CDC};) § 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 Uﬂw 7.04 (m, 3H), 6.45 (m, 1H), 6.27 (m, 1H), 5.76 (m, 1H), 2.94
0 nAy |(m, 2HD, 2.79 (m, 1H), 2.32 (s, 3H), 2.02 (m, 3H), 1.85 (m,
Mﬂmn% 2H), 1.36 (m, 1H);
MS (EST"): m/z = 486.2 [M+H]".
Ha 'H-NMR (300MHz, DMSO-d¢) 5 10.39 (s, NH), 9.67 (s, NH),
’@1 8.33 (d, 1H), 8.08 (s, 1H), 7.73 (m, 3H), 7.58 (m, 2H), 7.47 t,
56 5 b [1H), 7.34 (m, 3H), 7.08 (m, 2H), 643 (m, 1H), 627 (m, 1H),
S0 :\g} 5.74 m, 1H);
o :
MS (ESI'): m/z = 455.0 [M+H]".
'H-NMR (300MHz, DMSO-dg) 5 10.34(s, 1H), 9.08(s, 1H),
";’51@ 8.35(d, 1H), 8.23(m, 1H), 7.65(d, 1H), 7.57(m, 1H), 7.42(m,
57 1: 2H), 7.28(d, 1H), 7.04(m, 1H), 6.42(m, 2H), 6.28(m, 2H),
9 »00 ; 6.02(d, 1H), 5.74(dd, 1H), 2.67(m, 4H), 2.16(m, 2H), 1.84(m,
My lr} 2H), 1.33(m, 2H), 0.97(m, 6H)
MS (ESI): m/z = 475.2 [M+H]".
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", Il To, NI - 111-N|\/R(300M—|z, DVSO-d6) 8 10.27 (brs, IM 9.35
(brs 111), 8.18 d, 111), 7.6l.(s, 111), 7.55 (d, 111), 7.42-7.38 (m

7. 26 111), 6 99(d IH), 6.96-6.92 (m 21
(m '111), “Z;o%@’g& ¥ (m 5.68-5.67 (m 1H), 3.45- 31')33”4?‘2@149&6&?
3.13-3.09 (m 1H), 2.84- 2 80 (m 111), 2.72 (s, 311), 1.90 (s, 3H);
MBS (ESI+): nt/z = 515.2 [M+Hr. 106 H NVR (300MHz, DVSO d6) 8 9. 47
(s, NH), 8.35 (m 211), 8.23 (dd, 1119_sz6§%7 75 (m 2E1), 7.38 (d,
111), 7.09 (m 1H), 6.92 (m 110, 6.58 4.12 (s, 4H); M
(ES): mz = 447.4 [MrH. WD 2011/ 162515PCT/ 1CR2011/ 004482 <Tabl e | p>
Exanpl e Structire " An@iysis data 107 jo I1-1-NVR(300MHz,DIVE0-(16) 8
10. 37 (s, 111)/Exomplel s Strugtpreg og (d, 111), 7Amaygisflataz1) . 7.60 (m
111), 7.47 (dd,"IAy, [7-32 (d, III)[, /.08 (m 2II), 6.82 (m 1IH 6.5
(m 1H), 6.42(dd, 110, & dd, fII-I-l)lMRAKBODM}(stMﬁﬂ)ig) 531088(s,( 1), 21 1H),
3.02 (m 211),| 1.81 (mN211) Em), 1Hp7686, HHOT.C05MEDr 74400 GHR|7.27(m,
11- 1- NMR ( 300NHz . 58D|\/I>O d& g i 50 ﬁb?@‘*(ﬂu , 6.45(n5 (3 tﬁr%ﬁ(dd:lllﬂ)» 5.76(ad, 1H),
?

8.32-8. 30 111 PEPHN7. 48-7. 39
o L 3%%?*)(% ?Zi(ﬁa%g - 46- (q)g 41 (m
”

(m 311), 7.36-7.34 m 111), 7. 07
111), 6. 25-6. (m IH), 5. lb-b./ I}t

L1V

211), 2.04-2.02 (m >1o 1 89
[MrH . 109 11.]a 1111

(s, IN), 8.28 (d,5911L) é% g G e _
7.45 (m 211),| 7. 33 wggﬁ ﬁHﬁ]lS]ﬂ'dgl,,?.}ﬂ. (o B A1 m
111), 6.23 (m| 111), 5.7 El)MS(lESD‘Yrr(/zt-sozlmv)+H]*3 12 (s, 211),

2.91 (m 211),/ 223 (s, 611 MB(BSH) Mz =515 {Wiif+—116
Cc 0 " 1/4.1101 S 11} 1- NMROLR00MZ'H- M@0tz OMED-BP § 50.39 bds) 119 6.68 (655,
111), &0 |1H), 8.97 (brs, 1H), 8.26 (d, 1H), 7.73 (s, 1H), 7.61 (d, 1H),
60 o vty [7:49-7.31 (m, 4H), 7.10-7.06 (m, 1H), 6.57-6.41 (m, 3H), 6.30-
@O% 6.25 (m, 1H), 5.81-5.77 (m, 1H);
MS (EST"): m/z = 405.09 [M+1]".

om0 "H-NMR (300MHz, DMSO-ds) & 10.34 (s, NH), 9.30 (s, NH),
0 . |8.28 (4, 1H), 7.72 (s, 1H), 7.60 (dd, 1H), 7.48-7.43 (m, 3H),
61 H  19.32 (d, 1H), 7.08 (dd, 1H), 6.72 (d, 2H), 6.44 (m, 1H), 629
VOL @ N Jm, 1), 5.79 (m, 1H), 4.00 (m, 2H), 3.63 (m, 2H), 3.27 (s,
o 3H),
MS (EST): m/z = 463.2 [M+H]".

O 'H-NMR (300MHz, DMSO-d) § 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), 6.6% (d, 2H), 6.39 (dd, 1H), 6.29 (d, 1H),
J @ N= 5.79 (d, 1), 3.95 (t, 2H), 2.60 (t, 2H), 2.22 (s, 6H);
e MS (BST*): m/z = 476.2 [M+H]".

D 'H-NMR. (300MHz, DMSO-dg) 5 10.36 (s, 1H), 9.30 (s, 1H),
jj ‘@ 8.27 (d, 1H), 7.72 (s, 1H), 7.60 (d, 1H), 7.45 (m, 3H), 7.32 (d,

63 1H), 7.07 (d, 1H), 6.69 (d, 2H), 6.41 (dd, 1H), 6.25 (d, 1H),

O @ 5.76 (d, 1H), 3.90 (t, 2H), 3.34 (m, 4H), 2.70 (t, 2H), 2.50 (m,

§ 4 4H), 1.03 (s, 6H);

MS (ESI'): m/z = 504.2 [M+H]".

0 'H-NMR (300MHz, DMSO-ds) § 10.38 (s, 1H), 9.33 (s, 1H),

6 ‘@ 8.27 (d, 1H), 7.72 (s, 1H), 7.60 (d, 1H), 7.47 (m, 3H), 7.33 (4,

64 H  11H), 7.05 (d, 1H), 6.70 (m, 2H), 6.44 (dd, 1H), 6.25 (d, 1H),
v @ N 5.77 (d, 1H), 3.95 (1, 2H), 2.72 (¢, 2H), 2.50 (m, 4H), 1.67 (m,

07 4,

MS (ESI): m/z = 502.2 [M+H]".
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8.76(s, 11-1), 8.50(d, 1H), 8.06(d, 211), 7.75(s, 111), 7.56(m 111),
7.38(m 211) 7.05(m 211), 6. 42(m 111), 6. 23(dd, | F'), 5. 70(dd, 111); M
( ESE) : [MrH . 111 N - N ' H NWVR (300MHz, 40
(s, 111), %Gﬁ@?)? 2%#. 111), 8.29 (d, 111), 7.78 (m 211)%;‘%2318@4]492
111), 7.48 (t, 111), 7.33 (d, 111), 7.21 (m 311), 7.10 (m 111),
6.42 (m 111), 6.28 (d, 110, 6.20 (m 111), 5.76 (m 111); MS (ES1+).
mz = 441.7 [MFH +. 112 LNd oNAN Il Ly {800MHz, CDC13) 8 8.44 (bs,
111), 7.96 (d, 111), 7.94 (d, II11), 7.66 (s, 111), 7.45 (d, 2H), 7.31
(m 111), 7.20 (d, 111), 6.98 (d, 1H), 6.43 (s, 111) 6.35 (s, 111),
6.27-6.24 (m [ZEI),.%.65.(d, 111),73.72 (s, 31&&1 & 411)
2.47 (bs, 411)| XQmE!? (doStroetare 1112 (¢ 3H) $ mz = 531.2
[MFH] L. 113 0.F-.371 | Na ,,smajtt)i;..1% oJ I11- vaR(soosz
DMSO-d6) 8 10.135 (s I N‘\S’ (d, P& R (300¥Hz,(GRCL:24 814 (5711647 r(ql 1311)5
7.44 (dd, 111)|, 7.3 117 NHT. O, 3748 (4 H),6345(91 M@g} @, 1H),
(dd, 111), 6.29 (6§1 >1o 05@3&&? 6&)21@2}*) Ly %(d(}ﬂ)m ®
411), 3.03 (m| 411) M
2011/ 162515PCT/ KR2011/ 004482 <Tab| e I q>" tHr]uct ure Anal ysi s
data 114 tf ' H-NVR ($00NVHz, DVBO-d6) 5 10. 58 (brs TTI), 8.31-8.30
(d, 111), 7.84-7.72 (m %9@7 63PNIE8 ({00MHLHIDCLY5 A& (3, 4B, 163, (s, 1H), 7.43
7.36-7.34 (m {111), 7.0N NG M cnm ), 7.6¢ @41 ,35391 mwmfmws anH),
111), 6.49-6. 40 é)ﬁ] Lll%%% 1P 74( 1%4 ‘%r@ A3 fa,
(s, 311), 3.19 (m 2H %@%ﬁ Nﬁ&%&f 2((‘E3§&§
nz/z = 516.2 [[MFli]4. 115 . DVBO- d6) 5
10. 64 (bra, 111), 8 81-8.29 (m 1|-1), 7.82=7.76 (M dHU 7. 70 (m  1H),
7.44 (m 1M 7.35- 7 "HISMR I(300MHY,, DMMS@BH,) 6 .38 (bds) 1H) 955 (brs,
(n, 111), 6.4 (m 1 H)), 8.5 @OIH)NT87+7131 Ym, SBD.F09((& , IHR B1$-6.37
3.32 (in, 2H,| 3620-p. fm, 75D, 6.33 (d3HH,)5,75 14 98, 19196 4Hh 1 28142 (m,
1.60 On, .110; |MB (ES w@éﬁ‘*{%ﬂ T~
,g@ TH-NMR (300MHz, DMSO-Dg) § 10.39 (s, 1H), 9.86 (s, 1H),
68 l: 8.35 (d, 1H), 7.77 (m, 2H), 7.58 (m, 1H), 7.40 (m, 4H), 7.11 (4,
2 LN 1H), 6.43 (dd, 1H), 6.25 (d, 1H), 5.77 (d, 1H), 2.65 (s, 3ED);
=My ot‘\:} MS (ESI'): m/z =451.1 [M+H]".
%0 'H-NMR (300MHz, DMSO-Ds) § 10.40 (s, 1H), 10.09 (s, 1H),
69 i: 8.55 (m, 1H), 7.80 (m, 3H), 7.62 (m, 3H), 7.50 (m, 2H), 7.10
¢ LN (m, 1H), 6.54 (dd, 1H), 6.28 (d, 1H), 5.79 (d, 1H), 3.10 (s, 3H);
Ay olﬁ MS (ESI"): m/z = 467.5 [M+H]".
"*%30 'H-NMR (300MHz, DMSO-d¢) 5 10.32 (s, 1H), 9.86 (s, 1H),
70 @T’ 8.35 (d, 1H), 7.70 (m, 3H), 7.54 (m, 3H), 7.45 (m, 2H), 7.12 (s,
¢ 20N [P 642 m, 11D, 623 (dd, 1D, 575 (dd, 1HD;
S0y MS(EST): miz= 468.1 [MHH]”
vﬁ o 'H-NMR (300MHz, DMSO-d;) & 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 o NT" (m, 1H), 7.10 (m, 1H), 6.48 (m, 1H), 6.21 (dd, 1H), 5.75 (dd,
V‘H@o Y 1D, 1.99 (m, 1H), 0.41 (m, 2H), 0.34 (m, 2H);
MS (EST"): m/z = 508.1 [M+H]".
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NH o en NN 4kArb.21Y115 ' H NVR (300MHz, DMBO-d6) 5 10.30 (s, |H),
9.27 (s, IN), 828 (d, IN), 7.70 (m 110, 7.68 (m 111), 7.45 (dd,

111), ), 7.18 (m IH), 7.07 (m 1H)), 44
(dd 111)%%2‘{21%?25%”1 H), 5. 78 (dd, 111), 3.97 (t. 2%{)%‘:@&@6&%"‘”%—0
3.56 (n, 411), 2.63 (t, 211), 2.46 On, 419; MS (ESif): rn/z = 548.

[Mfur. 117 O.," 0JO.0/.,6 '11-NVR (300MHz, CDC13) 57.93 (m lH),
7.87 (d, 211), 7.84 (s, 111), 7.49 ( a%*%% 7.41 (s, 111), 7.29 (d,
IN), 7.14 (d, 111), 7.02 (d 111) 6. 3?{ li) 5.70 (m 113) 3.89 (s
311) 3.63 (t, 211), 2 85 (t, 211), 2.75 (m 4H), 1.90 On, 410; MNB
(ESC): mlz = 558.9 HT II8 nO0 - Gta HO N pi L7 4-1T1(17 4,13
111- NVR (300%@?%9&?0 d6§tr5¢t£0e 37 (s, 111), 9. 7Anglysisdatay 8 35 (d,
IN), 7.78 (n, [2II), 1.58 (m 31I),[ 7.32 (m 2A), 7. 30 (d, II-1I), 7.1I0
(d, 111), 6.44 (dd, ] .25 (d, ’}HIM)RG(EMBB,IQMSOHED-I; 10.%7. @3 H),9,9734 1)),
2.62 (m 211),| 2.16 03 (dzm) 7.761(riy @), #73-22(m, GH5000km, 1H),
219; MB (ESC):| m2 = Ni]* ﬁ%k(d¢tlm 5.74 (g HM3-73 for2Hb 242
'11- NMR (300MHz, CDCl %é;gz?‘ %_53 5 7.43 (m 311),
7.28 (n, 111),| 6.99 .76 SI¥3 %ﬂbm 2H), 5.73 (m
113), 3.71 (m[4T11),[3 17 (a, 2H),[ 2 9:: on, 4H), 2. 3T (S5, o11); MBS
(ER): mz = §75.9 [WUJ}NOHO C: II-QNMRM.?CGMHZ,.DMN-(L,) Maao (s, 1H), 10.00 (s, 1H),
8.37 (d, 1H), 7.74 (m, 3H), 7.46 (m, 6H), 7.12 (d, 1H), 6.44
73 (dd, 1H), 6.25 (d, 1H), 5.77 (d, 1H), 2.78 (m, 1H), 2.50 (m,

V‘ﬁ'@ o 2H), 1.63 (m, 2H), 146 (m, 2H), 133 (m, 2H);
£2  |MS (BSI): mz = 565.2 [M+H]".

Ay 'H-NMR (300MHz, DMSO-dg) § 10.39 (s, 1H), 10.01 (s, 1H),

), ¢ 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 2 1 3 ltm, 2H), 1.49 (m, 2H), 1.5 (m, 2H), 1.18 (m, 28D, 0.87 (m,
VN olg’} 6H);
MS (ESI"): m/z = 593.2 [M+H]".
™y ) 0 'H-NMR (300MHz, DMSO-dg) § 10.40 (s, 1H), 10.14 (s, 1H),
8.38 (d, 1H), 7.78 (m, 3H), 7.59 (m, 1H), 7.50 (m, 1H), 7.44
75 [‘(H (m, 4H), 7.10 (m, 1H), 6.38 (m, 1H), 6.22 (dd, 1H), 5.76 (dd,
W,@ 1§> 1H), 3.59 (s, 4H), 2.92 (s, 4H);
MS (ESI"): m/z = 538.1 [M+H]".
ﬂ,,s« 'H-NMR (300MHz, DMSO-dg) & 10.41 (s, 1H), 10.13 (s, 1H),
il 8.39 (d, 1H), 7.60 (m, 8H), 7.10 (m, 1H), 6.41 (m, 1H), 6.25
76 ~ 'i“ (m, 1H), 5.75 (m, 1H), 2.76 (m, 4H), 2.38 (m, 4H), 2.29 (q,
RPN 2H), 0.91 (t, 3H).
N~ ‘“:} MS (ESI'): m/z = 565.4 [M+H]",
i "H-NMR (300MHz, DMSO-d¢) 3 10.39 (brs, 1H), 9.81 (brs,
X 1H), 8.37 (4, LH), 7.78-7.71 (m, 4H), 7.62-7.58 (m, 1H), 7.52-

77 b 1749 (m, 2H), 7.17-7.09 (m, 1H), 6.48-6.39 (m, 1K), 625 (d,
QAR 1,577 @, 180, 246 ¢, 30
8

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

9 HNMR (300MHz, DMSO-dg) 5 10.3%(s, 1H), 9.79(s, 1H),
W 8.34(d, 1H), 8.16(d, 1H), 7.67(s, 1H), 7.57(m, 4H), 7.46(m,
78 o 2 i), 7.42(m, 1K), 7.11Gm, 1H), 648(u, 1H), 6.28(dd, 1H),
*’"hl'@” 5.75(dd, 1H), 2.74(s, 3H);

MS (EST"): m/z = 446.1 [M+H]".
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' H NVR (300ML1z,

DVBO-d6) 5 10.36 (brs,

111), 9.56 (brs, 111),

8.33-8.31 (d, 111), 7.74 (m 111), 7.61-7.43 (m 311), 7.39- 7.38 (m
111), 7. 2% Wydédls 7.10-7.07 (in, 111), 6.87 (m 113),CT &lgﬂﬁgz
(n IM 6.28-6.22 (m H), 5.79-5.75 (m 111), 3.24 (m 2.98 0n,
4H), 2.93 (s, 3111); MS (ESI+): mz = 591.06 [ MNa]. mo
2011/ 162515PCT/ KR2011/ 004482 <Tabl e 1 r> Exanple Structure Anal ysis
data 121 t:, 0! "-- . NH 0 C, NN &1i> HNWR (300MHz, DMSO- d6)
510.35 (brs, IH, 9.55 (brs, 111), 8.32-8.30 (d, 1H), 7.79 (s, IH),
7.60-7.43 (m 311), 7.39- 7.37 (d 111), 7.28-7.25 (m 111),
7.09-7.06 (m 89- IT), 6.47-6.3 6.28-6. 22
(m IH, 5.78-%§%§P@71 |$H 2t3'(‘20 1.07 (m 68) “@ﬁ“fﬁ¥;4
1.26-1.21 (t, [3H). 1¢2 OTh F LN *I ?ﬂﬁ (g g@p ggQ
5 9.53 (s, 1), 8.30|(mi 334 7'154-7 rl ﬂg
1H, 7.25 (m |IH, 7|07 d7 46148 b, (7D, 63 zzsé,aéi
18), 3.63 (m 41|? D. 860 ( Nﬂi@E$H133n$r7ﬁy49225425m%HQHL
olz F..A .. 3. .04{ii Mz, CDC13) 5 7.86 (d, 18), 7. 71
(s, 1H), 7.53(m 21+1), : MSYESTY 70 5081 IMAGT. 7. 14 (s, IN),
7.05 (m 18), [6.93 (M 11I), 6.78](t, TH), 6.45 (dd, TH), 6.25 (m
111), 5.79 (dd, IH),|3.87L. 28) ,"HEBNNIB ({0AMH2IEDCI,P5 B (6t 1H), 78 (d, 2HR 283
(d, 68); M5 (ESTE): mz = L [I‘ ,172‘25 (ée 11H) 726 8.2 1496@4 180), 1§32 (d5 1H),
"H NMR (300MVHzZ, | B) 5 0786s%d, ”%3;1@»1@? 28 (s iy .79
7.42 On, 28), |6.97 (m IHu¥o o 5§&ﬁ" 6.46 (t,
18), 6.40 (d, |18), 6/29 (dd, IH), > (d, 211), 3.09
(m 28), 2.95Tm 28y, 06 (m b%.mw éoaé&{; ol 517G, 35, T
0 O‘H 835 (d, 1H), 8.02 (d, 2H), 7.77 (s, 1H), 7.51 (m, 4H), 7.45 (m,
81 u  |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
‘J’pl o (m, 2H);
MS (BSTY): m/z = 516.2 [M+H]".
N~ o 'H-NMR (300MHz, DMSOQ-dg) § 10.40 (s, 1H), 9.79 (s, 1H),
'\j-nﬂ\@ 8.34 (d, 1H), 8.96 (d, 1H), 7.78 (s, 1H), 7.64 (m, 4H), 7.47 (m,
82 W 2H), 7.12 (4, 1H), 6.42 (dd, 1H), 6.28 (d, 1H), 5.77 (d, 1H),
20 "3:5 3.69 (m, 1H), 2.75 (m, 2H), 2.16 (s, 3H), 1.92 (m, 2H), 1.73 (m,
A 2H), 1.55 (m, 2H);
8 MS (ESI'): m/z = 529.2 [M+H]".
1 'H-NMR (300MHz, DMSO-dg) § 10.38 (s, 1H), 9.76 (s, 1H),
)% 8.34 (4, 1H), 7.92 (d, 1H), 7.77 (s, 1H), 7.60 (m, 5H), 7.41 (m,
$3 g W |[2H), 641 (dd, 1H), 6.25 (d, 1H), 5.76 (d, 1H), 3.68 (m, iH),
BN 2,77 (m, 2H), 2.64 (m, 1H), 2.14 (m, 2H), 1.75 (m, 2H), 1.48
QR 2,094 @ 61
MS (ESI"): m/z = 557.2 [M+H]".
g 'H-NMR (300MHz, DMSO-dg) & 10.34(s, 1H), 9.74(s, 1H),
b 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),
ot 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,
”J“C'J"‘O 1H), 8.36-8.34 (m, 1H), 7.78 (s, 1H), 7.62-7.40 (m, 5H), 7.26(d,
85 (28D, 7.12-7.09 (m, TH), 6.48-6.43 (m, 1H), 6.28-6.22 (m, 1H),
2 LAWY [5:79-5.75 m, 1H), 3.523.48 (m, 2H), 3.17-2.90 (m, 3H), 2.30-
My olg} 2.17 (m, 3H), 1.93-1.73 (m, 2H);
MS (ESI): m/z = 515.2 [M+H]".
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NX" 4iimo.0146 0 ' HNVR (300MHz, CDC13) 5 7.87 (d, 111), 7.78 (s,
18), 7.48 (d, 18), 7,25 (d, 1H), 7.01 (d, 111), 7.00 (d IH), 6.82
(t, 1i), GdZmimsill), 5.70 (m IH, 4.42 (t, 111), P%%/l&ﬁhu/'hh'%sz
3.33 (m 41-1), 2.58 (m 4H), 2.35 (m IH, 1.95 (m 21I), 1.78
28), 1.63 (m 48), 1.46 (m 28); MS (ESI1): mz = 573.0 [ MrH] t 126 1)
al & Ark: --moly) ' H- NVR (300M&z, DVBO- d6) 5 10.33 (s, 111), 9.49 (s,
18), 8.30 (d, I11), 7.71 (s, IN), 7.5Tabtk131), 7.46 (m 28), 7.20
(d, 18), 7.05 (d, IH), 6.40 (dd, 18), 6.26 (d, IH, 5.77 (d, 113),
3.68 (m 48), 3.19 (d, 211) 2. 71|\/[(’5m [11), 2.67 (m 48), 2.20 (in,
28), 1.81 (m 3) ; (ESI): mz = 1 127
10, 6. nr Arol.?gz’“’lﬂr}“r %@B‘GE% CbCl3) 5 7.98 ( “ﬁ§¥ﬁ)‘s‘£”9ﬂ+91 (d, 1H),
7.45 On, 211),|7.32 m 2H), 7.04 "R ihemfz, Py 2805 oR; (1), 6?0 rs, 1H),
1H, 3.04 (m p1-1), {»@ 111) 83384@(xﬁSL}I)?)HS,(leH}??s()WOZB)SH) 73361, 2H),
(m 48); M (ESCa)Q:2 riz'— MiA40.(m, M) 6.50-6.40 (m, 1H), 6.30-6.20 (m, 1H), 5.80-5.70 (m,
2011/ 162515PCT} | 011/ %%1@2 abI%é%l%ﬁﬂ 3Eﬁ§()mp|4]é), S80-2160 (nr, d HArPA0y290 qm, 7H),
data 128 oo ' H NVR (300 3) |10 0;1 111) . ,7.79 (s, 111),
7.69 (s, 111),]| 7.46 (m 311), 7.30 M%(Es%l 729119[1"%‘%“ 111), 7.02 (m
(m 313 2,04 (' 211) ke (5, SR BRSSO o ﬁ‘{ 2
1), 2. 35 0 ¢h 4 1H),
1.44 (in, 111)f (HSI &oﬁ?d 5047 13700/, 31), $.286.35 06, 1EHKeR0-6\ tsm: Isk75-5.80
*1/ 4- 44- 4ban % a ®711- NI\/Rc( ﬂowﬂz RRSEHOC) (§ 185 4364.05(m, 18] 3.90- mﬂn, £m), 3.30
1H), 8.27 (d, [111), 7 offy) , | 18132081014 740 (m 3H), 7.10
(m 211), 6.58 (m 1L1) 6.50 (dd, MSIESTY: B2 26147%! +¥1Ll) 5.78 (d, 1H),
4.58 (d, 111),[3.10 (m 1M, 2.72 m oH), 2. 17 (s, 314), 2,00 On,
210, 1.80 (m [211), 1.44 H) |(3 MHpf BMSO-8) O 2036\H]H), DI, F1H),
835d, 1H), 7.76(d, 1H), 7.58(m, 3H), 7.45(m, 1H), 7.39(m, 1H),
88 NH - 17.15am, 28), 7.08(m, 1H), 6.47(m, 1H), 6.22(ad, 1H), 5.75(dd, 1H),
2.2 1% 3.58(m, 4H), 3.46(m, 4H);
N7 O7E ) [MS (BSI): miz = 5022 [M+H]".
o 'H-NMR (300MHz, DMSO-d;) & 10.34(s, 1H), 9.75(s, 1H), 8.35(d,
' 1H), 7.88(d, 1H), 7.76(d, 1H), 7.57(m, 4H), 7.46(m, 1H), 7.42(m,
89 o S {1H),7.10(m, 1H), 6.48(m, 1H), 6.28(dd, 1H), 5.78(dd, 1H), 3.45(m,
Vu“,@ oﬁﬁ 4H), 2.28(m, 4H), 2.10(s, 3H);
MS (EST"): m/z = 515.2 [M+H]".
g 4-NMR (300MHz, CDCly) & 8.90 (s, 1H), 7.76 (d, 1H), 7.74 (s,
N 1H), 7.51 (s, 1H), 7.40 (s, 1H), 7.20-7.22 (m, 2H), 7.14 (d, 2H),
90 6.85 (d, 1H), 6.29 (d, 1H), 6.24 (s, 1H), 5.60 (d, 1H), 3.66-2.31 (m,
V‘IJI@‘O 4H), 2.35 (1, 2H), 2.33-2.31 (m, 4H), 1.00 (¢, 3H);
MS (ESI*): 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, 5H), 6.99 (m, 1H), 6.37.-6.31 (m, 1H), 6.20-
91 (J‘"J‘\Q'iﬂ 6.15 (m, 1H), 5.68-5.67 (m, 1H), 5.77-5.74 (m, 1H), 4.16-4.07 (m,
Alq ok 4H) 2.86-2.82 (m, 2H), 2.47 (m, 4H), 2.1 (m, 3H), 1.95 (m, 4H),
My 0’% 1.88-1.39 (m, SH);
MS (ESI'): m/z = 598.2 [M+H]".
Gt 'H-NMR (300MHz, CDCl,) § 9.02 (s, 1H), 7.85 (d, 2H), 7.83 (4,
L’“e; (), 746 (4, 11D, 7.26 (;, 2H), 6.96 (d, 1H), 639 (d, 1H), 5.68 (dd,
92 0 ”i, L [1H), 3.70 (bs, 1H), 3.61 (d, 1H), 2.87 (s, 2H), 2.79 (bs, 4H), 1.89
. (bs, 4H);
SNy s (EST"): m/z = 529.4 [M+H]".
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- dOrn N4 "0 s 'H NVR (300MHz, DVBO-d6) 8 10.34 (s, 114), 9.25 (s,
111), 8.27 (d, 1H), 7.69 (s, 1H), 7.60 (d, 1H), 7.36 (m 311), 7.10
(m 2H), Gy@bnimasiH), 6.40 (dd, 1H), 6.25 (d, 111), Spéfudrde11bddsa
4.52 (d, I'N), 3.10 (m 114), 2.66 (m 211), 2.15 (m 211), 1.83 (m
21), 1.35 (m 211), 0.96 (d, 611); M (ESP): mz = 547.2 [MHr. 131
Flr.-01 4 C10 Mwv 111-NVR (300M&z, CDCI3) 8 7.84 (d, 111), 7.63
(s, 1H), 7.46 (dd, 111), 7.37 (m 21BTabl &f (t, 110, 7.02 (m 111),
6. 83 (m 210, 6.43 (m 114), 6.24 (m 114), 5.72 (dd, IH), 4.11 (t,
210, 3.73 (t, 211), 3,43 (s, 311); MS (ESI4). mir 481.0 [MrHr. 132 11
0 YA 'H-NNR(OO O de) 8 10.36 (s, 11),,9.51 (s, 111), 8..31
(d, 110, 7.75 f‘%‘:““? ,Dggﬁﬂg{’ 211), 7. 45 (m Aqdlysis é“ﬂs (m H),
7.15 (m 111),[ 6.90 (m 111), 6.4Q: ‘f‘&’%ﬁg‘ 1%79%@114),
111), 4.00 (t,| 211), 2.?Q,§%21) 11.()877 ), &Eﬁ’{ﬁ-ﬂglgg{é = 7.42
494.2 [ MkH] t 13% ' +3af"g lléﬂ, ), $40mD 1RREC0d fha dd,
DVBO- d6) 8 10.{3778s, | 111)e @ (SIHI14B, (dc81H)302€((d2H)113@(L2m7412(6r5H),176
1H), 7.56 (m [211), 7.42% 0,|287 (d, 111), 7.35 (d, 11), 7.15
(m 111), 6.99 (m 111), 6.43 (dd Mﬁ(ESI%'%—%I&a[M*ﬂﬂﬁ, 5.65 (dd, 114),
4.02 (m 211),[ 280 (n, 211), 2.5 (m 410, 0.97 (m 611);, NS (EST):
mz = 522.1 [NKHt 134 F oo | |ENMR. (390MKIE, | DMSQHINVR. GLIG)OHHZ)SS (s, 1H),
DVBO- d6) 8 10.|36 gs 8121@ 1H).g7.73 4% 1{)yy 60 (1 3 é(? 1H), ) 0@
7.57 (m 210, i7. 4% (4d %};@a ”38§{ %5 g 1y 635 (4 JD. 34848 1 (¢
111), 6.94 (m| 111), .5.76 (dd, 114),
4.02 (t. 211). 2.64 t, 214), B ad v & %ﬂgi %D}?m 41), 2.14 (s,
310; Ms (ESr): [ mz =[549. 2 [ MFH[ T
0, 'H-NMR (300MHz, DMSO-dg) & 10.38 (s, 1H), 9.62 (s, 1H),
0 "\@NH 8.32 (4, 1H), 7.73 (¢, 1H), 7.62 (m, 3H), 7.47 (t, 1H), 7.40 (d,
95 5 WA [1H) 716 (d, 2H), 7.10 (m, 1H), 6,40 (m, 1H), 625 (m, 1H),
A ,@0 k2 5.77 (m, 1H), 4.33 (s, 2H), 2.84 (s, 3H),;
i §4  (MS (EST): m/z = 481.1 [M+HT".
3 'H-NMR (300MHz, CDCl) § 10.36 (s, 1H), 9.45 (s, 1H), 8.30
Mg | (d, 1H), 7.74 (s, 1H), 7.48 (m, 4H), 7.36 (d, 1H), 7.07 (mn, 3H),
9% o B 1640 (dd, 1H), 6.25 (d, 1HD), 5.77 (d, 1H), 3.30 (m, 2H), 2.95
2 @°1f> (m, 2H), 2.54 (s, 3H);
§ £7  |MS ESI): miz = 479.1 [M+H]".
050 'H-NMR (300MHz, DMSO-dg) § 10.39 (s, 1H), 9.48 (s, 1H),
y (829 (4, 1), 7.73 (s, 1H), 7.48 (m, 4H), 7.35 (4, 1H), 7.05 (m,
97 o IN 3H), 6.42 (m, 1H), 6.25 (m, 1H), 5.76 (m, 1H), 3.31 (m, 2H),
g} 01@ 2.94 (s, 3H), 2.87 (m, 2H);
MS (BSI): m/z = 495.1 [M+H]".
H-NMR (300MHz, DMSO-dg) : & 10.36 (brs, 1H), 9.40 (brs,
GI 18), 8.31-8.30 (d, 1H), 7.72-7.71 (m, 1H), 7.64-7.61 (m, 1H),
g 7.48-7.43 (m, 3H), 7.36-7.34 (d, 1H), 7.09-7.06 (m, 1H), 6.96-
98 W 16.93 (m, 2H), 6.43-6.39 (m, 1H), 6.29-6.21 (m, 1H), 5.79-5.75
't ,@o” N lm, 1H), 2.61 (m, 2H), 2.41 (m, 6H), 1.51 (m, 4H), 1.40 (m,
H kg} 2H);
MS (ESI'): mv/z = 500.2 [M+H]".
N "H-NMR (300MHz, CDCl, ) & ; 7.84 (m, 1H), 7.69 (m, 1H),
) 7.52 (m, 1H), 7.42-7.33 (m, 3H), 7.06-7.00 (m, 4H), 6.47 (dd,
99 o S8 [1H), 633 (dd, 1H), 575 (dd, 1H), 2.79-2.45 (m, 14H), L12 (¢
u'*@n% 3H);
§ MS (EST'): m/z = 529.4 [M+H]".
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WO 2011/ 162515PCT/ 1CR2011/ 004482 <Table It> Exanple Structure

Anal ysis data 135 rs 6.1 o %AmH 111-NWR (300MHz, CDCl1l3) 8 7.86 (d,
111), 7. 78&@s0114debis 7.51 (d, 111), 7.41 (m 211), 7. 24(:@1&12261%)14482
7.02 (m 1H), 6.90 (d, 111), 6.81 (t, 1H, 6.44 (m 111), 6.2

111), 5.77 (d, 111), 4.11 (t, 211), 3.75 (t, 411), 2.80 (t, 2H) 2 59
(t, 411); M5 (ESI+): na/z = 536.3 [MrH|t 136 Fi ,01:116. mJ,
JNCafill s 11-1-NWVR (300MHz, DMSO-4)<Tabf 18-36 (brs, 111), 9.54
(brs, 1H), 8.30-8.29 (d, 111), 7.73 (s, 1H), 7.58-7.55 (m 211),
7.46- 7.41 (t, HA 7.37-7.35 (d, 111), 7.22-7.20 On, 1H), 7.08-7.05

(m IH), 6.97-[6.91 6, 46-6.38 (m 1T1) 21(m 111)
5.77-5.74 (m %&"}“}‘Pif %ﬁl tuiey .66 (m 211) g’*‘éid i 1.84
(n, 211), 1.62-1.59 g I\/B (E’P\i{);: in/z = 520.2 [I\/H-I]t 137 HF

A F'--anat kel r Ayi lli.rNI\/R ( 300N m@yﬁﬁm;:a]; 30.532( 8, A% 11, 7.57
9.55(s, 111), B.E&fﬂd 1Hy-M- 7 ?3(“](111,3&),,733(15%1),]?%2)3@, %(ﬂﬂi{ H%‘T(m
7.39(m IN), 7.2 211), .1 ﬁi(mlﬂn;m@max,uﬂs E:uxlm,zxmdm)lmmn,zm,
5.75(dd, 111),( 3.58(d, bH -3 @2( 70003, 25940% 64D, PG 3H2. 11(s, 311),
1.84(t, 211), |1.67(d] 211), 1.35(m 213): MS (EST'): nfz =537.2

[ MtHr. 138 A g cr

rll’\#\@ "H-NMR (300MHz, DMSO-dg) 8 10.39 (s, 1H), 9.58 (s, 1H),
H 8.31(d, 1H), 7.75 (s, 1H), 7.52 (m, 4H), 7.38 (d, 1H), 7.12 (m,
101 0 YN 3H), 6.37 (m, 3H), 6.11 (m, 1H), 5.75 (d, 1H), 2.98 (d, 2H),
%J-H@o 2z 2.15 (s, 6H);
5 MS (BSI): mfz =472.2 [M+H]".

'H-NMR (300MHz, CDCL) & 8.40 (m, 1H), 7.94 (s, 1H), 7.86
H (m, 1H), 7.44 (m, 2H), 7.33 (m, 3H), 7.17 (m, 2H), 7.04 (m,
102 N 2H), 6.42 (m, 3H), 6.34 (m, 1H), 5.71 (m, 1H), 3.24 (d, 2H),
@01}% 2.47 (m, 4H), 1.75 (m, 4H), 1.54 (m, 2H);
MS (ESI*): m/z = 512.2 [M+H}".

'H-NMR (300MHz, DMSO-d¢) 5 10.35 (s, 1H), 9.43 (s, 1H),
th\@ 8.30 (d, 1H), 7.89 (4, 1H), 7.71 (s, 1H), 7.45 (m, 3H), 7.36 (d,
103 ° M 1H), 7.05 (m, 3H), 6.44 (dd, 1H), 6.25 (d, 1H), 5.76 (d, 1H),
o .@ N~ 3.43 (m, 1H), 2.70 (m, 2H), 2.14 (s, 3H), 1.94 (m, 2H), 1.66 (m,
Ay Sto 4 2H), 1.40 (m, 2H);

MS (ESI): m/z = 543.3 [M+H]".

H 'H-NMR (300MHz, DMSOQ-dg) 5 10.36 (s, 1H), 9.22 (s, 1H),

Qlﬂ 8.26 (d, 2H), 7.70 (s, 1H), 7.64 (m, 1H), 7.47 (d, 1H), 7.41 (m,
NH 1H), 7.31 (d, 1H), 7.05 (d, 2H), 6.71 (m, 1H), 6.44 (m, 1H),

Q @ NN 6.26 (m, 2H), 5.78 (m, 1H), 2.96 (m, 2H), 1.59 (m, 2H), 1.50

o (m, 1H);

MS (ESIY): m/z = 471.2 [M+H]".

'H-NMR (300MHz, DMSO-dg) § 10.27 (brs, 1H), 9.35 (brs,

o4 1H), 8.18 d, 1H), 7.61.(s, 1H), 7.55 (d, 1H), 7.42-7.38 (m, 3H),
m 7.26-7.24 (d, 1H), 6.99(d, 1H), 6.96-6.92 (m, 2H), 6.34-6.29

o . 1 |(m, 1H), 6.18-6.13 (m, 1H), 5.68-5.67 (m, 1H), 3.45-3.44 (m,

Vﬂ‘@ o 2H), 3.13-3.09 (m, 1H), 2.84-2.80 (m, 1H), 2.72 (s, 3H), 1.90

(s, 3H);

MS (ESI'): m/z = 515.2 [M+H]".

104

105

[nﬁ@ '"H-NMR (300MHz, DMSO-ds) § 9.47 (s, NH), 8.35 (m, 2H),
106 O™"NH 1823 (dd, 1H), 7.82-7.75 (m, 2H), 7.38 (d, 1H), 7.09 (m, 1H),
SRR 6.92 (m, 1H), 6.58 (m, 1H), 4.12 (s, 4H);

o MS (ESIY): m/z = 447.4 [M+H]",
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111-NMR (300MHz, CDCI3) 8 7.85 (d,

O j _C val PI ii 111), 768 (dd,
A, 7.47 (m1H), 7.39 (m 1H), 7.20 (dd, 111), 7.06 (d, 111), 6.88
(s, 211), wé2nfAdsases 11), 6.29 (dd, I11), 5.78 (d, 1H), perd&6N00idd),
2.80 On, 210, 2.01 (m 213), 1.98 (m 5H), 1.25 (n, 311); M (ESP):
mz = 575 [MrH'. 139 CL" 0 .ii rili jpi-Co tee) 111-NWVR (300Mz,
DVBO-d6) 8 10.6 (brs, 111), 10.4 (s, 1H), 9.57 (s, 111), 8.33 (d,
111), 7.74 (s, 111), 7.65 (d, 111), &Bdl{mp>111), 7.09 (d, 113),
6.95 (d, 111), 6A2 (dd, II11), 6.23 (d, 1H), 5.79 (d, IH), 3.99 (d,
211), 3.78 (n,_214), 3.48 (d, 211), 3.25 (d, 211), 2.63 On, 210, 2.16
0,
g?’r--w?\&i 5 ng&mp"’gl)s" “%SL ill%@?&% 91%?3)@8 7.85
(n, 211), 7.42 (n, 211), 7.37 (n, ?fﬂ-ﬁﬂmdooﬁlﬁz,%so?&%m%@% 24‘&5111)1),
6.41 (m 111),| 6.33 (m 1HA 5. 73 608 (d| 1) 7.733m/ BnOneo @bl d, Ry, 7.32
211), 2.23 (m zm, 1.82 ( 11)((d, M), ¢.85¢m, pH), mSZ(n+ 1511351@{.Mﬂ)1|6421&ﬂ
HC .014.. A ktANH 0 ineg )W: )5W(d¢ﬂE),PWR(S( D, ¥800n, 2H); 3.02 (m, 2H),
2.09-1.99 ( 300MHE, 8. fb(§r~s12H)111 Y 7.68, (d, 111), 7.57
111), 7.49 (d,| 111),[7.42 (t, 311)MSESxEmEE0 MH13) . 7.03. (n,
111), 6.59 (d,[ IH), 6.42-6.38 (m %alﬂﬁmgg 2 MS0-4) B:1030 385 03966 B,
111), 2.86-2.82 (m 211), °F _B1-2. 27q( 83 ; 1H), 7.78-7.77 (m, 1H), 7.62-7.59 (m, 1H),
108 W |7.48-7.39 (m, 3H), 7.36-7.34 (m, 1H), 7.07-7.01 (m, 2H), 6.46.
@ AW [5:41 (m, 1H), 625620 (, 1H), 576572 (m, 1H), 3.12 G,
Ay omf} 3H), 2.36 (m, 2H), 2.04-2.02 (m, 2H), 1.93-1.89 (m, 2H);
MS (ESI"): m/z = 486.1 [M+H]".
a 'H-NMR (300MHz, DMSO-ds) § 9.47 (s, 1H), 8.28 (4, 1H),
N h 7.80 (d, 1H), 7.73 (s, 1H), 7.57 (d, 1H), 7.45 (m, 2H), 7.33 (4,
109 Ly [1H), 7.20 (m, 18D, 7.07 (i, 1H), 6.41 (m, 1H), 6.23 (m, 1H),
8 @ NN g};/)s (m, 1H), 4.07 (t, 2H), 3.12 (5, 2H), 2.91 (m, 2H), 2.23 (s,
" 53 MS (EST"): m/z = 515.1 [M+H]".
@ 'H-NMR (300MHz, DMSO-ds) & 10.35(s, 1H), 9.68(s, 1H),
o 8.76(s, 1H), 8.50(d, 1H), 8.06(d, 2H), 7.75(s, 1H), 7.56(m, 1H),
110 0 Nt 7.38(m, 2H), 7.05(m, 2H), 6.42(m, 1H), 6.23(dd, 1H),
N @0% 5.70(dd, 1H);
5 MS (ESI™): m/z = 390.10 [M+H]".
'H-NMR (300MHz, DMSO-dg) § 10.40 (s, 1H), 9.43 (bm, 1H),
J:J@ W |829 (d, 1H), 7.78 (m, 2H), 7.64 (d, 1H), 7.48 (t, 1H), 7.33 (4,
111 o Nin 1H), 7.21 (m, 3H), 7.10 (m, 1H), 6.42 (m, 1H), 6.28 (d, 1H),
A QOJ\,} 6.20 (m, 1H), 5.76 (m, 1H);
N 8 MS (ESI): m/z = 441.7 [M+H]".
N 'H-NMR (300MHz, CDCl;) & 8.44 (bs, 1H), 7.96 (d, 1H), 7.94
x,ugé (d, 1H), 7.66 (s, 1H), 7.45 (d, 2H), 7.31 (m, 1H), 7.20 (d, 1H),
112 Wt [6.98(d, IH), 6.43 (s, 1H), 6.35 (s, 1H), 6.27-6.24 (m, 2H), 5.65
0 @oufw (d, 1H), 3.72 (s, 3H), 3.10 (bs, 4H), 2.47 (bs, 4H), 2.45 (dd,
MHSCeN  [2H), 112 3H);
MS (ESI"): m/z = 531.2 [M+H]".
TN 'H-NMR (300MHz, DMSO-dg) 5 10.35 (s, 1H), 8.26 (d, 1H),
Cx 7.71 (m, 2H), 7.64 (m, 2H), 7.44 (dd, 1H), 7.31 (d, 1H), 7.07
113 o N'Jf; (m, 1H), 6.59 (m, 1H), 6.40 (dd, 1H), 6.29 (m, 2H), 5.77 (dd,
VH@" ) 1H), 3.77 (s, 3H), 3.73 (m, 4H), 3.03 (m, 4H)
$ MS (ESI*): m/z = 504.08 [M+H]".
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(m 211), 1.56-1.45 (m 2H); Ms (ES!'): mz = 535.16 [M:H'. WD
2011/ 162515PCT/ KR2011/ 004482 <Tabl e | u> Exanpl e Structure Anal ysis
data 142 wWabinipezs! 0 n %Apel.1-0 1i16 111- NVR ( 300Mper/ive@ubbiz 8
10.24 (s, 11), 8.40 (m 211), 7.61 (s, IH, 7.45 (m 111), 7.26 (m
4H), 6.87 (m 111), 6.39 (dd, 111), 6.23 (d, 110, 5.75 (d, 111), 3.56
(m 110, 2.73 (m 21-), 2.15 (s, 311), 1.95 (m 211), 1.77 (m 2H),
1.55 (m 211); = M8 (ESr): m z563.2 [¥dble1a143 i OZ -ti II1i

........ 5111: 101k6 111-NMR (300MHz, CDCL3) E8 04 (m IH), 7.89 (d,
111), 7.45 (m 211), 7 36 (m 111), 7.27 (d, 111), 7.15 (m 1H), 7.03
(dd, 111), 6.98_(dd 43 (d,| 111), 6.27 (d, I11).. 5.75 (d, 1I0,
3.12 (s, 311),%2‘.&@81 'H}“"“K/é (BSLf): mz = 4 Halmﬁﬂﬂ'f@ 144 Oci 0
e-Nisi-1 aNH [uoQp 6, .k " Pl mm(m}r(z,mwm 102€hs) 118, $31330 (4,
(d, 111), 8.0§ (s, 111) 84 S, 1H)17;34-17726@1 818), 7.439).60 (h, 4D, {.M-7.4811 iH),
7.30 (m 111),[ 7.22 (d, 1T1) %98@ 342(1!14)H),60%506(6 IH);LG_ 34 (OLHBEH ddB

1

111), 5.79 (d,| 1134 14. 14 1) ﬁ;‘ 1Hp $80-5.26 Gy
(m 211), 1.24 (t, 211)%4! %%’1?31 fe )E§f84 2ﬁ? 254 s 391 Wb,
145 -Natria MS (ESI'): m/z = 516.2 [M+H]".

'H-NMR (300MHz, DMSO-d¢) & 10.64 (brs, 1H), 8.31-8,29
O (m, 1H), 7.82-7.76 (m, 3HO, 7.70 (m, 1H), 7.44 (m, 1H), 7.35-

7.33 (m, 1H), 7.05 (m, 1H), 6.85 (m, 1H), 6.55 (m, 1H), 6.45

115 i |om, 1H), 627 (m, 1H), 5.80 (m, 1H), 3.81 (5, 3H), 3.32 (m,
"jﬁ'@“k‘s)) 2H), 3.20-2.95 (m, 3H), 2.72 (s, 3H), 1.95-1.80 (m, 3H), 1.60
(m, 1H);
MS (EST"): m/z = 516.1 [M+H]".
" 'H-NMR (300MHz, DMSO-dg) 5 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,
D N'H  [1H), 627 (dd, 1H), 5.78 (dd, 1H), 3.97 (t, 2H), 3.60 (s, 3H),
Ay o"‘f_) 3.56 (m, 4H), 2.63 (t, 2H), 2.46 (m, 4H);
MS (EST'): m/z = 548.1 [M+H]".

116

|G 1HD), 7.49 (m, 2H), 741 (s, 1H), 7.29 (d, 1H), 7.14 (d, IHD),
Tﬂ 7.02 (d, 1H), 6.37 (m, 2H), 5.70 (m, 1H), 3.89 (s, 3H), 3.63 (,

JLN.@O%;} 2H), 2.85 (t, 2H), 2.75 (m, 4H), 1.90 {m, 4H);
MS (ESI™): m/z = 558.9 [M+H]*,

@\»”0" 8 '"H.-NMR (300MHz, CDCl;) 3 7.93 (m, 1H), 7.87 (d, 2H), 7.84
117

NN O 0 'H-NMR (300MHz, DMSO-dg) § 10.37 (s, 1H), 9.79 (s, 1H),
';1“ 8.35 (d, TH), 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),
a N 3.73 (s, 3H), 2.62 (m, 2H), 2.16 (s, 3H), 2.03 (m, 2H), 1.78 (m,
0 2H), 1.50 (m, 2H);
MS (ESI): m/z = 559.2 [M+H]".

N '‘H-NMR (300MHz, CDCly) & 7.86 (d, 1H), 7.76 (s, 1H), 7.43
u«é (m, 3H), 7.28 (m, 1H), 6.99 (t, 2H), 6.76 (¢, 1H), 6.40 (m, 2H),
Y1573 G, THD), 3.71 (m, 4H), 3.17 (5, 2H), 2.95 (n, 4H), 231,

2 6H);
~y °1§§_ MS (EST): m/z = 575.9 [M+H]".

oo 'H-NMR (300MHz, DMSO-d¢) 3 10.36 (brs, 1H), 9.56 (brs,
SNy E 1H), 8.33-8.31 (d, 1H), 7.74 (m, 1H), 7.61-7.43 (m, 3H), 7.39-
Ny 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
bl A (m, 4H), 2.98 (m, 4H), 2.93 (s, 3H);

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

119

120

54



.10- Ho rn Nr-a 11-1-NVR (300MHz, DVSO-4) 8 10.40 (s, 111), 9.61
(s, 111), 8.33 (d, IH), 7.90 (d, 111), 7.78 (s, 111), 7.57 (m 111),
7.45 (m MOITI@F(m 210, 6.41 (dd, 111), 6.25 (d, 1PCXKEBOAB0L?
111), 3.64 (m 111), 2.74 (m 211), 2.15 (s, 6H), 1.94 (m 2H), 1.73
(m 211), 1.49 (m 211); MS (ESTE): mz = 543.2 [M+H'. 146
k....ttet, kottm..itti ertNJ.N 111-NVR (300MHz, DMBO-d6) 8 10.33(s,
1H), 9.24(s, Hi), 8.28(d, 111), 8.26(<¥abld1)> 7.69(m 11), 7:59(m
111), 7.45(m 110, 7.34(m IH), 7.32(m 111), 7.08(m 1H), 6.63(m
|H), 6.33(m 111), 6.28(dd. 111). 5.77(dd, 111), 3.62(m 41-1),

2.69(m 111), 4 d,] 611); M8 (E 516. 20
[Mtfﬂﬁ. 14)7 %ﬁ%m Fg““%tﬁpz( 11H)0 05 4Aﬁ1{s1 (300|sz

DVBO- d6) .5 10 36(s, |114), 9.22(s,], 111 32( 111) 26(

7.78(m 111), 7 68(m I'HN" p57F58(m§% 5’1 35 55,
1-1), 7. 05(m 111 ?64(m 117071 6. 4 8_ i % 5}%
2

111), 3.33(m » 49023\37('1‘13 1
111- NMR (300 DVED 16) 8 10.33(s, 111), 9 30(s, 111) 8 27(m

= 515.2 [M+1i./iF 148 TN 30ULY - tﬂ'E) 320,-3,07{m,,6!=[§ l2|94(

111), 8.25(m [111), f.75(ym 1 768m1 758

1113, 7.31§m 1113, 7. 04%& lf)l) ( 00 ( 53 Sﬂf}) 830 (m IH)-
6.28(dd, 111), 5]7%6( id, 1111, 31 (5 y:36 %%ﬁﬁ f@‘bg?’(
2.12(s, 311), AN 8(n 4H) nE 0

[ MtHr . WD 2011/ 162505PCH KR2@21/ df i:}'zai)i9@54[',(@Hﬁxarrpl e Structure
Anal ysi s data [149 co| ow

&, 'H-NMR (300MHz, CDCl;) & 7.86 (d, 1H), 7.71 (s, 1H), 7.53
A ﬂm (m, 2H), 7.46 (m, 2H), 729 (d, 1H), 7.14 (s, 1H), 7.05 (m, 1H),

6.93 (m, 1H), 6.78 (t, 1H), 6.45 (dd, 1H), 625 (m, 1H), 5.79
"EH@‘“‘Q’} (dd, 1H), 3.87 (m, 2H), 3.15 (4, 2H), 2.39 (t, 2H), 1.23 (4, 6H);
MS (ESIY): m/z = 5202 [M+H]"

123

'H-NMR (300MHz, CDCl5) § 7.86 (d, 1H), 7.79 (s, 1H), 7.67
O:,Q (s, 1H), 7.42 (m, 2H), 6.97 (m, 1H), 6.90 (5, 1H), 6.77 (d, 1H),
124 ] b 646 (, 1H), 640 (4, 1HD, 629 (dd, 1H), 576 (0, 1H), 3.42 G
N [2H), 3.09 (m, 2H), 2.95 (m, 2H), 2.06 (m, 6H);
*"*H@Ul‘g} MS (ESI"): m/z = 559.2 [M+H]",

Ch 'H-NMR (300MHz, CDCl;) § 7.87 (d, 1H), 7.78 (s, 1H), 7.48
A (d, 18), 7.25 (d, 1H), 7.01 (d, 1H), 7.00 (d, 1H), 6.82 (¢, 1H),
&J W [6:47 (m, 2H), 5.70 (m, 1H), 4.42 (5, 1H), 437 (m, 1H), 3.3 (m,
o ok 4H), 2.58 (m, 4H), 2.35 (m, IH), 1.95 (m, 2H), 1.78 (m, 2H),
unﬂohé 1.63 (m, 4H), 1.46 (m, 2H);
MS (ESIY): m/z = 573.0 [M+H]".

125

3 'H-NMR (300MHz, DMSO-d¢) § 10.33 (s, 1H), 9.49 (s, 1H),
Gk 8.30 (d, 1H), 7.71 (s, 1H), 7.59 (d, 1H), 7.46 (m, 2H), 7.20 (d,
ﬁ 1H), 7.05 (d, 1H), 6.40 (dd, 1H), 6.26 (d, 1H), 5.77 (d, 1H),
o = I 13.68 (m, 4H), 3.19 (d, 2H), 2.71 (m, 1H), 2.67 (m, 4H), 2.20
~Aylfoldy  |(m, 2H), 1.81 (m, 2H), 147 (m, 2H);
MS (ESI'): m/z = 575.1 [M+H]".

126

(m, 2H), 7.32 (m, 2H), 7.04 (m, 3H), 6.43 (m, 2H), 5.78 (m,
127 " (1H), 3.04 (m, 2H), 2.78 (m, 1H), 2.40 (s, 3H), 2.17 (m, 2H),

N
JHQG% 1.85 (m, 4H);

MS (EST"): m/z = 504.2 [M+H]".

") F: '"H-NMR (300MHz, CDCly) & 7.98 (s, 1H), 7.91 (d, 1H), 7.45
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ON 4*.yiti.C 10 Ay) 11-1-NWR (300MHz, DVSO-d6) 8 10.33(s, 114),
9.24(s, 11-1), 8.28(d, 111), 8.26(m 111), 7.69(m 111), 7.59(m
111), 7. 4%%ope1iadris 7.34(m 1 11), 7. 32( mcTARRy11/004482
7.08(m 111), 6.63(m 111), 6.33(m 111), 6.28(dd, 111), 5.77(dd,
1H), 3.65(m 411), 3.57(m 4H); Ms (ES!'): mz = 474.2 [MrHr. 150 A,
kil N*UK, ...-514.4,A0lrl) |HNVR (300M, DVSO-d6) 8 10.35(s,
111), 9.18(s, 111), 8.28(m 111), 8.25T#hle1ds), 7.73(m 111), 7.59(m
111), 7.45(m 111), 7.40(m 111), 7.30(m 111), 7.03(m 111),
6.64(mIl1), 6.43(m_1H) . 6.28(dd, 111). 5.76(dd, 1H), 3.32(m 211),
&6?%@)2%% Z'F%%.aﬁ%e lllﬁmgﬁg(s 611), LlNYﬁl(r}& gllg‘%defa 29(m 211),;
r):. r= e e
... 20J309%%) 111 NVR (300MHz, DVB[Dy sk GooMz 304 E,) 5 53 La, 1% ?49(@ ' 1H), 7.69
111), 8.31(d, 8./25( m¢"y1£1) , 7{38?f®m46](ﬂ:;l§H),730%@(1H)7 1), 5. %r?x
111), 7.40(m Hi}ag 7.33(mM n 7. BB 0w, 1HL )5 (. 163 6r2p (rﬂ,JIH),,S'!ﬁ(rB,Sl(rms 09
), 6. 28(dd, 1H§‘, 5177(dd 11%3 4loe1 2921@)2}1)32:126@@11),211%)(1:1 27 B0 (m,
211), 2.51(m , 2412 nil -4, iHBpW @1% H]§37(m 41-1), |
.44(m 211); MB_(EST). = 542.2 eeYs I(_W it-h- JO Pl
" 1.1 111- NMR |( 300MHz, DIVBO 6) 8 @Nﬁﬁ(%o %MSC? 183 1 ,927 1H
8.36(m 11-1),| 8. 25(r g? 73(@}27@11]1(,)),,71\-%%, r’ﬁgf 63& irbg:’
7.41(m 111), 7. 4(n £33 (m, Gup .(SGJT’(dd,lllI'b,)64OQd4l rsml(& ),
6 29(dd 111) § 7 dd q 23904, B30y, 1HL 22 (2 2852, (s, 3B, P.00 (m,
2.49(m 4H), 1.72(m ¥ m 231 L NmiL”Bﬂ“ﬂﬁ@ﬁ) VB (ESL) mz 3
’ R MS ESID: miz = §18.2 | - N
556.2 [ Mr11] +.| 153 q 14y 4 erliy
-1 'H-NMR (300MHz, DMSO-dg) § 1034 (s, 1H), 9.25 (s, 1H),
OH‘@ 8.27 (d, 1H), 7.69 (s, 1H), 7.60 (d, 1H), 7.36 (m, 3H), 7.10 (m,
130 yH  [2H), 6.55 (m, 1H), 6.40 (dd, 1H), 625 (d, IH), 5.77 , 1K),
4.52 (d, 1H), 3.10 (m, 1H), 2.66 (m, 2H), 2.15 (m, 2H), 1.83
‘\% (m, 2H), 1.35 (m, 2H), 0.96 (d, 6H);
MS (ESI"): m/z = 547.2 [M+H]".
e 'H-NMR (300MHz, CDCI3) § 7.84 (4, 1H), 7.63 (s, 1H), 7.46
o (dd, 1H), 7.37 (m, 2H), 7.24 (t, 1H), 7.02 (m, 1H), 6.83 (m,
131 0 Jr |2, 6.43 @, 1H), 624 (m, 1H), 5.72 (dd, 1H), 4.11 (¢, 2H),
3.73 (t, 2H), 3,43 (s, 3H);
~y °,fg MS (EST): m/z = 481.0 [M+H]",
] 'H-NMR (300MHz, DMSO-dg) 5 10.36 (s, 1H), 9.51 (s, 1H),
N ‘@ w  [8-31(4 1H), 7.75 (s, 1H), 7.54 (m, 2H), 7.45 (m, 1H), 7.28 (m,
132 o ) 1H), 7.15 (m, 1H), 6.90 (m, [H), 6.40 (m, 1H), 6.21 (m, 1H),
A ,@0% 5.70 (m, 1HD), 4.00 (1, 2H), 2.59 (t, 2H), 2.20 (s, 6H);
N MS (EST): m/z = 494.2 [M+H]"
. 'H-NMR (300MHz, DMSO-dg) & 10.37 (s, 1H), 9.50 (s, 1H),
"j""o‘@ 8..30 (d, 1H), 7.74 (m, 1H), 7.56 (m, 2H), 7.44 (dd, 1H), 7.37
133 yu | 1), 7.35 (4, 1K), 7.15 G, 1H), 695 (m, 1H), 643 (dd,
9 N~N  |1H), 6.25 (dd, 1H), 5.65 (dd, 1H), 4.02 (m, 2H), 2.80 (m, 2H),
SN0y (256 (m, 4H), 097 (m, 6H);
MS (ESI"): m/z = 522.1 [M-+H]".
'H-NMR (300MHz, DMSO-dg) § 1036 (s, 1H), 9.51 (s, 1H),
8.31 (m, 1H), 7.74 (m, 1H), 7.57 (m, 2H), 7.45 (dd, 1H), 7.38
134 (d, 1H), 7.22 (m, 1H), 7.08 (m, 1H), 6.94 (m, 1H), 6.43 (dd,
1H), 6.24 (dd, 1H), 5.76 (dd, 1H), 4.02 (t, 2H), 2.64 (¢, 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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"H NVR (300MHz, DMBO-d6) 8 10.33(s, 111), 9.24(s, 111), 8.31(d, 1H),
8.26(m 111), 7.82(m 111), 7.79(m 1H), 7.58(m 111), 7.42(m 111),
722(m  111wo 26udstars 1H), 6.63(m 111), 6.33(m 111), Gp@8kRR1chtdh:
5.76(dd, 111), 3.67(m 411), 3.28(m 411); Ms (ES!''): mz = 51é.2

[ MEHr. 154 * | out; nro 111-NWVR (300MHz, DWVSO-d6) 5 10.34(s, 111),
9.08(s, 111), 8.35(d, 111), 8.23(m 111), 7.65(d, 111), 7.57(m 111),
7.42(m 21-1), 7.28(d, 11-1), 7.04(m 42(m 211), 6.28(m
211), 6.02(d, 111), 5.74(dd, 111), 2.67(m 411), 2.16(m 211),
1.84(m 21-1), 1.33(m 211), 0.97(m 61-1); M5 (BSI): nlz = 530.2
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139

'H-NMR. (300MHz, DMSO-dq) § 10.6 (brs, 1H), 10.4 s, 1H),
9.57 (s, 1H), 8.33 (d, H), 7.74 (s, 1H), 7.65 (d, 1H), 7.38 (m,
1H), 7.09 (d, 1H), 6.95 (d, 1H), 6.42 (dd, 1H), 6.23 (d, 1H),
5.79 (4, 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 (ESI'): m/z = 591 [M+H]".

140

'H-NMR (300MHz, CDCL) § 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, 1H), 3.08 (m, 2H), 2.23 (m, 2H),
1.82 (m, 4H); ‘

MS (ESI"): m/z = 519.1 [M+H]".

141

'S

"H-NMR (300MHz, CD;0D}) 5 8.04 (d, 1H), 7.68 (d, 1H), 7.57
(m, 1H), 7.49 (d, 1H), 7.42 (¢, 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), 332-3.30 (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);

MS (ESI*): m/z = 535.16 [M+HF".
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Exanpl e 158: Preparation of N (3-(2-(4-(piperazin-1-yl)phenylam no)-

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

2011/ 1625 ¥bbreminMé331x11/ 004482 5
4- (4- (4-(3-acryl oyl am no- phenoxy) -t hi eno[ 3, 2-

dl pyri m di ne- 2-yl am no) - pheny1l) - pi perazi n-
10

tert-butyl est

er

WO

Step 1) Preparation obpcr/KrR2011/004482

1 -carboxylic acid

The procedure of Step 4 of Exanple 1

was repeated except for using tert-butylpidi(4- am nophenyl) pi perazi n-
1 -carboxylate instead of 4-(4- methyl piperazin-I|-yl)benzeneam ne to

obtain the title conpound (yield: 610 ng, 2091 %.

11-1- NMR (300M 13) 82-7.80 (m 1H), 7.59-7.5Z2 (m 3H),
7.43-7.34 (m ?%?mc?é $§‘B§‘“(?n 111), 6.92 (s, A&ﬂyﬂseat@o 6.77 (m
2H), 6.47- 6.41 (m {H), 27624(m 1A, 5.79-5.75 (m IH), 3.5
(m 4H), 3.02-2.99 (m 2@1‘%‘* ! (|4H-NBIR)(300 61z, DMSO-DSS6 84242}, 1H), 8.40 (m, 2H),
Preparation of Nﬁﬁa 2- (4- raz”ﬁl (Ssllﬂ)vl 5. Bﬁv?%ﬁﬁméjl)‘)w 6.87 (m 1H), 6.39
t hi eno[ 3, 2- d] plyr 1 di| ne- 4- ’n d, 1H), 3.5{@ B
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9.15 (brs, 1H), 8.26}8. Mbﬁ -025(57,316)8 (s 7. 62-
7.50-7.41 (m 1H) 71 31-7.29 ( 1 (Ess)rmezszwmm(mﬁ 1H) 6 74 6 71
(m 2H), 6.444 IH), -0,
3.31 (m 4H), rﬁg%ﬁﬁ

g @

procedure of
4- (4- am no- 2- (
am nophenyl ) cy
tert-butyl 4-
prepare the cg
Tabl e 2 bel ow;

E

A4

dﬂ&?@

04«) 49 ( fmwts? ﬁzgz%n
H)?HM \

4

@ﬁﬁz (s, 6H1H 04 (m, 2H), 1f73 (m,
4Deii uty ester 1nstea
M&(Eﬂ}‘) beecasimMgit e in Step 4, to

Q.3 1 s, 1H),
wﬁﬁ"%‘ LN S Xrar B B s
IH), 7.34(m, 1H), 7.32(m, 1H), 7.08(m, 1H), 6.63(m, 1H),
6.33(m, 1H), 6.28(dd, 1H), 5.77(dd, 1H), 3. 62(mn, 4H) 2.69(m,
1H), 2.48(m, 4H), 1.07(d, 6H);
MS (ESI): m/z = 516.20 [M+HT".

'H-NMR (300MHz, DMSO-d,) & 10.36(s, TH), 9.22(s, 1H),
8.32(m, 1H), 8.26(m, 1H), 7.78(m, 1H), 7.68(m, 1H), 7.58(m,
1H), 741(m, 2H), 7.31(m, H), 7.05(m, 1H), 6.64(m, 1H),

147
o o W [6.42(m, 3H), 624(dd, 1H), 5.76(dd, 1H), 3.33(m, 2H),
‘*’A% 452 37 100y At ey . 3.330m, 21D

MS (ESI): m/z = 515.2 [M+H]".
-“Q. lH—-NI\/IR (300MHz, DMSO-ds) & 10.33(s, 1H), 9.30(s, 1H),
3 8.27(m, 1H), 8.25(m, 1H), 7.75(m, 1H), 7.68(m, 1H), 7.58(m.
148 ), [, 7.43Gm, 1H), 7.31(m, 1H), 7.04(m, 1H), 6.60(m, 1H),
20 Wb 1643(m, TH), 6.28(dd, 1H), 5.76(dd, 1H), 3.31(m, SH), 2.76(m,
ySMolyS  [28), 2.50am, 4H), 2.12(s, 3H), 1.74(m, 4H), 1386, 2H);

MS (ESI): m/z = 571.30 [M+H]",
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1*4ThCl

8.30 (d, 111),

7.35 (d, MORIUASHS (n,
5.77-5.74 On, 111),
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nilz
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2-propanol = 3 :!;51[11( ol u %Q G“%Fl H;ﬁng 1H}b?$9ﬂe 123’(?76‘?%.
organi c | ayer wa r|ed W|t m ]
filtered and distilled ng Qﬁ)s ﬁ?gf p(,]:rf h %%2630“
separated by gol um ¢hr onat ogrigphyms
1 (volune ratijo)) to|[obtain the [IIH . q
1H NMR (300MHz, CDC1B) 8 24 (s, EDM%. 776% SS(m
7.57 (d, 1H), |7.44 (4, N7 39 ,7 sun 5@, m )
111), 7.08 (m| 181, 6. 98 (s‘\% 633&1. 160 szaﬂi),,lﬂﬁs@ﬂd 346(m,
(d, 111), 3.13 (t, 4H) 2781@2215552@@ mzlm (PESIl&t)(m 2H),
,n/z= 521.4 [ NkH] . rocb fgsf‘) @éﬁ%}e 161 was repeated
except for usitng—trah chi-oroadts ré'ﬁ"‘r*f"%%
(E) - 4- (di met hyl ani no ut enoi ¢ ag d?DéSQ s 6 103 HﬂirPd@(sofH),
Exanpl es 162 and 163 sho H),, 7.47(m,
n@rfhff (d

Exanpl e Struct

urgs2An

al yS|s %&@

o)

1H,7
T 661(m 1H),
(Jd H), 4.08(m, 2H), 343(m,

IH), 2.65(m, 2H), 249(m 4H), L.72(m, 2H), 1.3%m, 4H),
1.36(m, 4H);
MS (ESI'): m/z = 556.2 [M+H]".

153

'H-NMR (300MHz, DMSO-ds) & 10.33(s, 1H), 9.24(s, 1H),
8.31(d, 1H), 8.26(m, 1H), 7.82(m, 1H), 7.79(m, 1H), 7.58(m,
1H), 7.42(m, 1H), 7.32(m, 1H), 7.05(m, 1H), 6.63(m, 1H),
6.33(m, 1H), 6.28(dd, 1H), 5.76(dd, 1H), 3.67(m, 4H), 3.28(m,
4H);

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

154

H-NMR (300MHz, DMSO-d¢) & 10.34(s, 1H), 9.08(s, 1H),
835(d, IH), 8.23(m, 1H), 7.65(d, 1H), 7.57(m, 1H), 7.42(m,
2H), 7.28(d, 1H), 7.04(m, 1H), 6.42n, 2H), 6.28(m, 2H),
6.02(d, 1H), 5.74(dd, 1H), 2.67(m, 4H), 2.16(m, 2H), 1.84(m,
2H), 1.33(m, 2H), 0.97(m, 6H);
MS (EST): m/z = 530.2 [M+H]".

155

'H-NMR (300MHz, DMSO-dg) & 10.39(s, 1H), 10.05(s, 1H),
8.86(s, 1H), 837(d, 1H), 8.31(d, 1H), 7.80(s, 1H),
7.45~7.63(m, 4H), 7.10(d, 1H), 6.39%(m, 1H), 6.22(dd, 1H),
5.75(dd, 1H);

MS (ESI™): m/z = 452.1 [M+H]".
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crbetti '"t-k o.ce> s-, "11-NWR (300MHz, CDCI3) 5 7.82 (d, 111), 7.62
(m 211), 7.55 (d, 1H), 7.42 (s, 111), 7.41 (d, 1H), 7.35 (d, 2H),
7.25 (d, MWO0171€815d, 111), 6.92 (s, IH), 6.81 (d, 21PCYI/KR0UMDILsY
111), 3.14 (t, 411), 2.61 (t, 410, 2.38 (s, 311); Ms (ESP): nmh =

521.3 [MeHr. 163 ill i tis oten Si'. 'HNWR (300|sz 00013) 5 7.80
(d, 1H), 7.56 (M 210 74t (d,—2th)

6.99 (d, 113),{6.95 (m # . 6. 90% ‘1‘?33 %0951)5( 3(5
111), 3,12 (t,]411), [B. 10 (Bey211) prd T8 7t . s 19367234’3 LS

(s, 613); M5 (ESIS§: jmh = 544" | -6.41 WD1H), 6.27-6.21 (m, IH),578-5 75 (m, 1H),452-
2011/ 162515PCT| KR2011l/ 0044 np el TOALH). P03 &b,i20) 308 (m, 4H), 2.66-2.48 (m,

N- (4- met hy1- 3- ( 2- (4- (|4- methyl pSper #Hkn- 1y ’Ig/%phen | am no) t hi eno[ 3, 2-dI p
yrim di n-4-yl oxy)pherdypacryl am de MS CEBIA: I’Tﬂsé[ ""%} Qcedure as the
procedure of Exarrpl e 1 was carri ed out except for using

2- met hyl - 5- hengl 3} i nstead of 3-nitrophenol in step 3),
to obtain th %a ple ééf’m aawepwf PNr@a2- (- -metigrlod-oxy-pipammzin-1-yD)-
(300MHz, DVS hyfanthod-thieho[3,2) H .
7.62 (s, 1H), P s ,03 B d]?ﬁ'ﬂd(",%es 69 %h%ﬁﬁ))%ryl:%"(ﬂ

111), 6.25 15(m 1H), 5. 75 (d, 11), 2.96 (m 4E1l), 2.42 (m 411),

2.20 (s, 311), 207(S+ 1); M5 (ES1): infr =501.2 [M-Hr.

A simlar procedure asl\b procedure of Exanple 164 was carried out
except for using 2-fluoro-3 t rophenol and 2-nmet hoxy-5-nitrophenol,
to obtain 20conpounds of Ex&ayp 165 and Exanpl e 166, respectively.
<Tabl e 4> Exanpl e Structu:e Ana SI s data 165 -NM 110ii 11-1-NWMR

(300MHz, DMBO4) 510 30 (s, 1H), 8.31 (d, 111), 7.83 (m
1H), 7.64 (m IN) =

%7 38 (m 2H), 7.34 (d, 11-1). 6.71
(m 1H),;¢6.41 (dd, INH 6 -5
The compound (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. NaHCOQ; 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, DMSO0-dg) 6 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, IH), 5.76 (m, 1H), 3.57 (m, 4H), 2.98 (s, 3H), 2.95
(m, 2H), 2.50 (m, 2H);
MS (ESI): 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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1H), 5.79 (dd, IH), 3.00 (m 411), 2.44 (in, 4H), 2.22 (s, 3}{);
(Sdﬁ/is (E)Sr): n12(=505. ;D [ MtH . "NM KM 111- NMR ( 300MHz, DMS0- d6) 510. 18
(s, 1H), vOe/4a62515 |H), 8.24 (d, 1H), 7.63 (m 2H), 7P85/KRIN11DHH32
7.29 (d, 1H), 166 ,0 _INN 7.20 (d, 1H), 6.69 (d, 2H), 6.36 (dd, 1H),
6.22 (dd, IN), 5.75 oirkN N (dd, 1H), 3.68 (s, 31-1), 2.98 (in, 4H),
2.44 (m 411), 2.20 (s, Ms (Eso: nilz = 517.2 [M-H . 25Exanpl e
167: Preparation of N-(3-(2-(5-(4-nethylpiperazin-1-yl)piridin-2- 64
WO 2011/ 162515PCT/ KR2011/ 004482 _
yl am no) t hi eno[ 3, 2-4pymi|m\|d| n- 4-yl oxy) phenypacryl am de N NH 50NN I |
-1 Step 1) Preparati onlofN -

N- (5- (4- et hyl pi perazin-1-y i ridin-2-y1)-4-(3-
nit rophen§xy)thi enof 3, 2- 4pyr Wi n- 2-am ne 10 02N

0 H’gﬂ
MHQOJ\:}

Step 1) Preparation of 4—(4-(4-(3-acrylovlamino-nhenoxy)-thieno[3,2-
dlpvrimidine-2-vlamino)—phenvl)-piperazin—l-carboxvlic acid fert-butyl ester

10
Boc.

&
s
15 LI
DS 8¢
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, CDCL) 8 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
Step_ 2) Preparation of N-( 3-(2-(4-(piperazin-1-yD)-phenylamino)-
thieno[3.2-dlpyrimidine-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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15 0.6 g (1.94 mol) of the conpound obtained in Step 3 of
Exanple 1 and 0.75 g (3.88 nunol) of

5- (4- met hyipbpea@zisn-1 -yl ) piridi n-2-am ne were di ssol vegrikk21/5hs493

, 4- di oxane, and 178ng (0.2 mmol) of

tris(di benzylideneacetone)di pal |l adium 0) and 122 ng (0.2 mmol) of
2,2'- 20 bis(di phenyl phosphino)-1,1'-bi napht hy were added t hereto,
and sti rreg fcolunn mhrmndgedﬁphyqomowﬁmer zatneﬂeanglf—ﬂ()g %1 JvBfhniereatio 8))fto
cesi um car bo ed t 4 or 3 hours at 10
Upon t he con‘%ﬁ%ﬁ?ﬁ% ﬁefq{gp?'gg:@fegﬂ Z%/%[I ng m xture was cool ed
to room tenper at ur H—hﬂde(BDﬁMHz;i cm@rg) a lﬂhm (bridd)pp. 16qbrd, ¢ H)j 8126¢8.24
and diluted t

organi c | ay eﬂn ’Fek ate t}gﬁ ggg{?\é’:\ﬁﬁgﬁﬂgm O@SE%W%TZ§B€(H‘ 1H),
filtered Sand Td16s7 DOI&d Hri)jeﬁﬂ‘&(ir’?dd(m,e@iHmr@éétﬁriﬂ (MhéH)e627t6.2h (m, 1H),
resi due was gejaas o Y, i chl or onet hane :

nmet hanol (203 ?a?el lﬂq) %BT g%%&%@ﬁg ?ﬁfl e conpound (yield:
70 9. SI) m124~mﬁ/$z4([ , DVS0-016) 6 9.42 (s, 111),
8.33 (m 2H), 8.20 (m 301H) 7.91 (m 2H) 7 80 (m 1H), 7.59 (m
1H), 7.39 1 , 2.49 4 2.22 (s
3||:|)|) St ep (Z;Tl Pr (:i)p e pr@ﬁed}ne oH)Example IgS was repeated exc(eg% forl_lil)smg tert-bl(ityl

N (3- (2‘l054441(ﬂidilY1hBLZ{1@h1@¥dplreﬂiybﬂJJbEfaﬁhﬂﬂﬂ:aﬁjoxlylate [1-(4-
yl ami no)t hi enol3 %’6 vrm di él ogg[ggmy gr v| am de 35The

procedur e of HRGPISIY AENE GOy ]‘Ef Gl “bupyd sater drst t4-butyl 4-
WO 2011/ 16256 réindtheajipperkeii | exttelyldtiein S&pry tdé prepafihe wWothpounds of

ﬁm " ( ot h@?ﬁ‘?‘Bngﬁ ﬁ@)‘%ﬂmﬁﬁ}ﬁ o eafﬂbﬁ%ﬁr‘?&?&y) t hi eno[ 3, 2-

d]pyrirn'din -amne, to obtain 50ngof the title conpound (final
y| el d: 11-1- NVR (300MHz, DMBO- 0.50 (s, 1H), 9.37 (s,
. 18 0 EEhigad. o

5 tHy 790t —tHy Lt H) 64— {F—2H) 747

(dd 111), 7.;;Exa(ndple H) ,Strud@re( m 2H) 6.42 (dd&nalyd)sdaﬁaZS (dd 111),
5.77 (dd lH), 361 ! f}H), 242 \lr; _4n), 222 \a, JJ.I), IVD\EQI‘}'
mz = 488. 3[ MfH . 10The agdur e ['ginm @i, BMEoK) .18, 181, 8.30 (4, 1),
procedure was ir epeat gd ext for |USHFIY (MAZH)PTS @ml{)mdemlv(at PWEB3IDM,
Z-NH2(Z has_t he ¥é@ne| negpi déﬂnn?ecu NLED 62 [ 3R 6139-46.13% @ 1 HD AR 7-6.16
i nstead of 5-(4-nethyl pufg@g;} l@ﬁ%ﬁﬂ%ﬁ”ﬁ@d?ﬁ AE9-2.8P @ 8P 1) of
Exanpl e 167, fo obtajn t i tB¥e g g& 7Bl es 168 to 205 as

t
shown i n Tabl gs—5a—t 1+5—WO—3 1120411004482

VYOI 4 J.J.’_J.UL\JJ.\JI-MIII IOl 12U 17 UUSS504

;Laljﬂ e g?f E>|<|Eir1r2| el |St fUC&H e Aﬂa' )‘ﬂ%ﬂ b@ml«@&n&lla‘brss%lﬁr 766 (m 21’8, 254\
- rfr u , 2 39 1)s, 11,

7.91 (d, 111), 7685 ﬁ .6 c(zs@, 1,25 (6, 6, m(d,lﬁ@) o%(%zr@som

1H), 7.43 (d, |IH), 7 Mﬂ , §$)d 1H, 7. 10(dd 1H), 7.02

(dd, 1H), 6.4% (dd, 111) 7 6. 237 mMa(Fe —7494 . 3.14 (t,

411), 2.62 (t -4t 24& e—24 £ -

502. 4 [ MrHr .

2 1A . /I: 2
= J.} y J.. L= \ \)l |} y o \ta"_ l [

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

"N
&N@NH
RS RS

20
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169 igi ...14.),..... rj 407431 N -1) “'1"“%”3033”(*3’ "
DVBO de8l 0. 35(s. 111), 9.62(s, 111), 8.77(s, 111), 8. , ,
7.99(m 139 soa{uchdsm 1H), 7.54(m 111), 7.37(m 211), pér/R&eiMnddd
6.41(m I111), 6.21(dd, IH), 5 74(dd, 111), 3.45(m 211), 2.32(m
81-1), 2.12(s, 3H); Ms (EST.): nz/z = 502.2 [MtHr. 170 C F all.
IITTPNHAONirlb M, N r 111-NVR (300MHz, DMBO-d6) 510.35 (brs,

111), 9.71 (brs, Ih&)con?oﬁ%d%aﬁnégﬁ.lé%)nol)zcl) 11176518 8§ﬂ§b05é%)3‘l)l?ﬁal?np¥él 1
(s, 1H), 7.565 7, 3501&'@ i selidi e6817 rq'l,j,)l T foreacrgli¢ apid1(48: miys0.17
111), 6. 45-6. %8 fiissolyqd i pyfrigines(lshmly), andipis-3-chioreacrgliq apiditig; myso
(HSI.): in/z mmbijlaRi M&Bhﬂiniegﬁﬁlgrhinld}é}'())ﬂ-ﬂjli\”?h dca}l%?%glﬁﬂﬁgﬂé???%i Egm
7DNAB,5} ((?Ig) 8 41121%%“(7&56&%%}“) O%ﬁ ﬂnnoé) VT ﬁfid@(ﬁ&tﬁergloz Aollayed by stigingz af mpom
11 1), 2 78 ( Semperhpyre (FBSI -Hour.m A)ﬂer g@reagtg&&*ﬁi )céﬂ'l le:t%y\t?g lreaﬂi??‘,rﬂiéﬁgs
%/SH H2|s:|) 117 17 % n&;ﬁ%ﬁé}%’%ty%\@%ﬁg& s?{&ae?ﬂ? gc.}ﬂgfoé‘?ﬁm Y -prop; T 1‘(volur‘ne
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
(yield: 15 mg, 24 %). .
"H-NMR (300MHz, CDCl;) 6 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, CDCl;) § 7.82 (d, 1H), 7.62 (m, 2H), 7.55
@ (d, 1H), 7.42 (s, 1H), 7.41 (4, 1H), 7.35 (d, 2H), 7.25 (4, 1H),
162 0 ) H’:*N 7.08 (d, 1H), 6.92 (s, 1H), 6.81 (d, 2H), 6.40 (d, 1H), 3.14 (¢,

4H), 2.61 (t, 4H), 2.38 (s, 3H);
oy O&Q MS (EST"): m/z = 521.3 [M+H]".

L 'H-NMR (300MHz, CDCl;) § 7.80 (d, 1H), 7.56 (m, 2H), 7.41
) (d, 2H), 7.36 (4, 2H), 7.25 (4, 1H), 6.99 (d, 1H), 6.95 (m, 1H),
163 o o 6.90 (s, 1H), 6.80 (d, 2H), 6.07 (m, 1H), 3.12 (t, 4H), 3.10 (.
AR O 2H), 2.59 (1, 4H), 2.36 (s, 3H) 2.27 (s, 6H);
N5 MS (EST): m/z = 544.2 [M+H]' .
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n, 14, 7.17 (m 2H), 7.09 (m 1H), 6.40 (dd, 111), 6.26 (dd, 1H),
5.77 (dd, 111), 3.42 (m 4H), 2.29 (m 411), 2.17 (s, 311); M
(ESIf): NifiraadPszdssl MFH . 173 11SH S 111- NMR (300MHz, pPMRR:616b044ss
810.34 (s, IH), 9.46 (s, 1H), 8.29(d, 111), 7.72 (s, 111), 7.60 (m
IH), 7.48 (m 311), 7.35 (d, 111), 7.07 (d, 1H), 6.99 (d, 211), 6.40
(in, 111), 6.23 (m 111), 5.75 (m 111), 3.22 (s, 211), 2.06 (s,
611); M5 (ESIBxampld 2163: 4Pfe 1hs . nYE A NHALL L o o HS
11- 1- NVR (300 P |3JH§]’7§¢‘rE7]H§é %&Nﬁ%}&@l 38&3%4 (qu‘i‘f%'?y“?‘.l’ff‘:'%‘?e‘r
(t, IH, 7. 3#‘%.%‘%1 hieno[362-¢lpyrimidingtyloxy)plenybasrylaiide
7.02-6.99 (m 111), 6.43-6.37 (m 2H), 5.73-5.69 (m 111), 3.48 (s,
2H), 2.71-2.64 (m 41 1.08-1.03 (t, 6H); Ms (ESI+). raiz = 473.96
[ MPFHIt WD 2011/ 16251%' /1 CR2011/ 004482 <Tabl e 5b> Exanple Structure
Anal ysi s Mata 175 Crow Ocilt:TL 3 111-NWR (300MHz,

CDC13) 58.06 (s, 111), 7.8 H11), 7.44 (s, 111), 7.36 (m 111),
B2 (s, Il11), 6.39 (d, 1H), 6.27 (dd,

7.33 (m 31), 7.04 (g 341, X
111), 5.72 (d, 1/@3.@%52, 3.18 (m 411), 2.03 (m 211): NS
(EST): mz = 458. L[ NFRrt tilsti 4" 111-NVE. (300MHz,
CDC13)59. 75 (brs, 111), 8.37 8% 111), 7.87 (d, 21), 7.46 (m 211),
7.37 (d, 111), 7.21 (m 31), 6.96 (d, 111), 6.63 (dd, 1H), 6.36 (dd,

111), 5997 (d, 11)A Sofiar (Pocedie as 12 pﬁ&edﬁ%el be gxa}gplér? wAé.:snga;nied 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) § 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

N~ 'H-NMR (300MHz, DMSO-ds) & 10.40 (s, 1H), 9.30 (s,
'\,N.CL 1H), 8.31 (d, 1H), 7.83 (m, 1H), 7.64 (m, 1H), 7.46 (dd, 1H),
165 NH | 738 (m, 2H), 7.34 (4, 1H), 6.71 (m, 1H), 641 (dd, 1H), 6.27
du @; i\% gi;l), 1H), 5.79 (dd, 1H), 3.00 (m, 4H), 2.44 (m, 45), 2.22 (s,

SY | MS (BST): miz=505.2 [MHT"
l‘Gl\l 'HNMR (300MHzDMSO-dg) § 10.18 (s, 1H), 9.20 (s,
@ 1H), 8.24 (d, 1H), 7.63 (m, 2H), 7.35 (d, 2H). 729 (4, 1H),
166 . ‘ONEH (7&?10 {%)1}31)886.?9 (d, 2H), 6.36 (dd, 1H), 6.22 (dd, 1H), 5.75
‘N , 1H), 3.68 (s, 3H), 2.98 (m, 4H), 2.44 (m, 4H), 2.20 (s,
V“H@o% 3H); (i, 450, 244 (m, 4HD, 2.20 6

8 MS (ESI'): m/z = 517.2 [M+HT".

25  Example 167: Preparation of N-(3-(2-(5-(4-methylpiperazin-l-yl)piridin-2-
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M (ER): mlz = 472.2 [MtHr. 177 * NH A ...- H 1H NWR (300MHz, CD30D)
58.07 (d, 111), 7.72 (S, 111), 7.60 (d, 111), 7.48-7.42 (m 311),
7.28 (d, W®20171688rs7- 03 (m 310, 6.43-6.38 (m 211), 5p8PnRadiBbidhz
111), 3,59-3.47 (m 211), 2.91-2.74 (m 311), 2.50-2.47 (m 6H),
2.30-2.22 (m 710, 2.01- 1.99 (m 1H), 1.72-1.71 (m I11); MBS (EST):
rn/ z 515.22 utH. 178 111) NHA N N...." 121\1/1.ti 111-NWR

300Mz, CDOI } 410, 7.19
(300Kt OOk ORbletof3 Wpyndlint -yt hondnsifichy il (d, 11,
3.78 (s, 211), 2.75 (IN™41), 1 82 (t, 410, 1.53-1.51 (m 2H); M5
(ESI+): mz = 486.3 [ MN 9HO4NHA .aNN "a' 0..,' S 111-NWR

300Mz, DMBO- d6) 510 42( H, 9.61 (brs, 1H), 8.32 (d, 111),
(7 74-7.08 (m 910, 6.45-6. 4 ttsIH 111), 6.26 (dd, 111), 5.77 (ad,

|
111), 3.7%-3.62 (m 11 71 (m 21-1), 2.13-2.06 (m 211),
1.88-1.85 (m 210, LM ‘g 311); IVB(ESI-l): rn/z = 502.18
[MtH| t 180 Ct1 Thi 41 SNvNO HS 11-1- NVR ( 300MHz,
DVBO- d6) 610. 33 (br a, IH) 5 11), 828 (d 111), 7.71 (S,
111), 7.60 (dye ; )oq LNH 7..34 .d ]
E(rjnd 1%21)6 gm@mﬂmmmm@ 211) 2. 11 (s, 6H),
1.99-1.9¢ (m 111) »gtn84-1.77 (m 211), 1.66-1.62 (m 211), 1.28-1.04
(m 211); MS (HO ntLL,zN 529.23 [ MtH] t

L
N” "NH
D1
oN o

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-dg) & 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).

Step  2) Preparation  of  N-(3-(2-( 5-(4-methylpiperazin-1-vDpiridin-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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181 (-NO IS ab, 0,2 0, C.vvvvrrnn, g.,1-LP1 H 1H NMVR (300MHz,
DVBO- d6) 510. 36 (s, NH), 9.47 (s, NH), 8.32 (d, '11), 7.73 (s, 1H),
7.64 (d, Wdloudess (m 311), 7.38 (d, 'H, 7.11 (d, 11?91‘/1&%291%064182
110, 6.43 (dd 1D, 6.24 (d, 111), 5.76 (d. 111), 3 59 (5. T11): % 47
(m 1H), 3.31 (m 411), 2.76 (m 211), 2.43 (m 411), 1.86 (m 211)
1.79 (m 211), 1.36 (m 21): M5 (ESI4): mz = 571.2 [MH . WO
20111162515 mdﬂ(l:fﬁﬂﬁﬂlﬁg @lzlelemnpffmm ebamedHrnahestep3)r(i c&ﬁmmotk); anstsads of

data 182 r- Daf) B8ty el A, d6) 8
EHZ ; %9958:)?&% A:i%%%ﬁfmowﬁ mg@ﬁim%?qé;ig‘%?&iwég

2. n _ 1 | 10
111) " 550> MK, 18644 msﬁzﬂmﬂm?m&%g z 7%37'1%&& %1%,77 gﬂa (2%11;9 A5
7.08 (n, 31§ﬂ1 2ﬁg%41 gdd 1114? )6.25. |g)a@ mi)i (14)1é }7380(“/%@4}?4)24%:&74141)5

211), 2.56
515. 4 [ M+Hr : Ihrip H 1714N 111- NVR (300N+t CDC13) 88. 10 (s,

111), 7.82 (d, 1ms(Esr*§9m(z&4s&3pm+H]ﬁ7 (m IH, 7.40 (s, 111), 7.37
(d, 111), 7.34 (d, 111), 7.26 (d, 111), 7.10 On, 310, 7.02 (d, 11),

6.42 (m 111), 6.25 (m 1H), 5.73 (n, 111), 3.29 (q, 111), 2.46 (in,
811), 2039 (q, 2Ihg, prbc8duredof Bxdmplel 16B orta sBhilar 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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66



M5 (E511): miz = 529.3 [MrHr. 185 ArN ,s. NH A N8 11-1-NVR (300ML-1 z,
CDC13) 87.85-7.83 (d, 111), 7.50- 7.22 (m 6H), 7.14-7.11 (m 211),
7.06- 7. 01 yighor2ddes1H- 46- 6.41 (m 211), 6.30-6.21 (m ;@,@013;50458275
(m 111), 3.46 (s, 211), 2.51 (m 61), 2.28 (d, 211), 1.76 (m ,
0.88-0.83 (m 111), 0.53-0.47 (m 210, 0.12-0.07 (m 210; M (EST)

mz = 541.4 [MrHt 186 CN A NH .. N..... OlP"(.LN N 11-1-NWR (300MHz,
CDC13) 87. 84 (d, 111) 7.61 (m 211) <fatﬁg,5§£n IH),7.43 (d 311) 7.19
(d, 211), 697 (s iH 645 (dy i) —626(d ) —578(d—11);

3.48 (d, 20)Exadpld3 (sStridthre 2. 8D (d, 210, 2. 57afapisddd, 2. 46 (m 310}

2 25 (S 31'\ 1 14+ 21 1) 170 (m.. .21) 1 nn (c ’)l_l\ 1Q7 "
. )

81 L L.L.L y L4 \Ilr ey AN == AN

0,2NH .1 ON| - N '@ AN 140° 'meomimua (ssdmmmm@madsm?vm
(m 21), 7.62 (s,| 111); ms (dj @ B) 7.637(s,38), (760 (&, 1H),,7.57 (s1BI)( T3 @1L),,
7.04 (d, 10 1@.42 (dd INOWH 6. p24 111)11;1 (dpIg67. ddd 111 192 (8. 6B

, 211

411), 3.47 (s, 2 2@9 y\% 1§dd gv H), 539 4§ési4rct[4m|2qﬁ%(t
a .. 0 1fi HO |4 Yl Sas ,+}9N50d6)810 40 (s,
111), 9.42 [s, 1 8.29 (&, 1 58 (d. 10). 7.47

n, 411), 7 04 (m 2H) 6 44 (dd, 111) 25 (d 111 5.71 (d, 111)
3.70 (s, 311); Mg @'R 44 H-HMR (Rﬂﬂ?tiﬂz DM@ & 1035(s, IH), 9.62(s, 1H),
Bg<T

30(d, 1H), 7.99(m, 1H), 7.71(m, 1H), 7.54(m,
2011/ 162515pC/,KR20 a%), ?%,%H), 7.06(m, 2H), 6.41(m, 1H), 6.21(dd, 1),

ok\/b 5.74(dd, 1H), 3.45(m, 2F), 2.32(m, 8H), 2.12(s, 3H);
MS (BSTY): m/z = 502.2 [M+H]".

cl
F@ '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 N 7.37 (m, 3H), 7.17-7.11 (t, 1H), 7.08-7.05 (m, 1H), 6.45-6.36
(m, 1H), 6.25-6.20 (m, 1H), 5.77-5.73 (m, 1H);
V*N @o'\s/b MS (ESI"): m/z = 441,3 [M+HT".
N
- @ 'H-NMR (300MHz, DMSO-ds) 8§ 10.35 (s, 1H), 9.12 (s, 1H),
M EH 8.25 (d, 1H), 7.63 (m, 2H), 7.42 (m, 4H), 7.06 (m, 1H), 6.50 (m,
0 NN 3H), 6.24 (m, 1H), 5.77 (m, 1H), 2.78 (s, 3H);
*‘:/‘*H Y MS (ESTY): m/z = 432.3 [M+H]".
S
'“h{jN 'H-NMR (300MHz, DMSO-d;) § 10.60 (s, 1H), 9.45 (s, 1H),
EH@ 8.29 (s, 2H), 7.70 (m, 1H), 7.58 (m, 1H), 7.46 {m, 3H), 7.34 (m,
172 JiH 1H), 7.17 (m, 2H), 7.09 (m, 1H), 6.40 (dd, 1H), 6.26 (dd, 1H),
SR NN | 57794, 1H), 3,42 (m, 4H), 2.29 (m, 4H), 2.17 (5, 3H);
N §7 | MS (EST): m/z=530.2 [M+H]",
‘rld’\@ 'H-NMR (300MHz, DMSO-dg) 8§ 10.34 (s, 1H), 9.46 (s, 1H),

I: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),
\\AN o™ 5.75 (m, 1H), 3.22 (s, 2H), 2.06 (s, 6H);
S4 | MS (ESTY): 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),
Ly | 710 (brs, 1H), 7.02-6.99 (m, 1H), 6.43-6.37 (m, 2H), 5.73-5.69
P (m, 1H), 3.48 (s, 2H), 2.71-2.64 (m, 4H), 1.08-1.03 (¢, 6H);

§7 | MS (ESI'): m/z=473.96 [M+H]".
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Exanpl e Structure Anal ysis data 189 9 me0O-tgik Me0..119. NH A
**1LN 41-11. 0"-- HS I1-1-NWR (300MHz, DMSO- c16)510.37 (brs, 11),
9.49 (brs, &4&3,16231 0 (d, 1H 7.73 (s, IIl), 7.59-7. 47P(:W 3.111)00443 37
(d, 111), 7.03-7.00 (m 3H), 6.48-6.41 (m 111), 6.31-6. 111
5.79-5.92 (m 111) 3.59 (s, 311), 3.55 (s, 31), 3.16 (s, 2H) VS
(ESI+): mz = 511.11 [MrHr. 190 sa. kil 0 4 k '"11. di 111-NWR
(300MHz, DMBO- d6)510.4 (s, 111), 9. 39ra(bje é;o, 8.29 (d, 111), 7.49
(d, 21), 7.44 (m 311) 7 35 (d_ 111) a (dd, 111) 6 95 (d, 21),
6. 42 (0 1peyfipd? (dyucdd) . 5177 (dd, 111). Gl fddl. 211). 260
(m 211); M5 (EST): Tz = 433 [MH . 191 * | iy 1-NMVE (300MHz,
CDCl 3) 87.83((d, 111), 7.54 (s, 111) 7.45 (s, 111) 7.41 (d, 111),
7.38 (m 11L) 7.135 20), 7. (302 CD¢13D© 86 (s, 11 .87 @, UB 74d,
111), 6.31 17 311), 5, 74Mdd, 11891 27 m, 34, 464 H)Qm(szHBo
(s, 61-1); (SEC'L;@ "N 460 ik +F76(4 KD 3455 GRINE: L Bl N
8-1 'H NVR ( 300IVHiz 7.81 % 45 @9’6& 111) 7. 38-7.29
(m 40), 7.95-7.19 (m 311), 7.0 SR 18 634 (dd
10), 5.72 (¢, I0)], 3.66 (S, ZAT 3 F7=340 (m 21), z 4U-4.55 (m
411), 1.58-{.55 (jm 1 01 (ft 'H-8dk)300088, cpcly N 9.75 (brs, 1H), 8.37 (s, 1H),
7.87 (d, 2H), 7.46 (m, 2H), 7.37 (d, 1H), 7.21 (m, 3H), 6.96 (d,
176 1H), 6.63 (dd, 1H), 6.36 (dd, 1H), 5.67 (d, 1H), 3.85 (s, 2H),
N@% 3.02 (m, 4H), 2.17 (m, 4H);
MS (EST'): m/z = 472.2 [M+H]".
'H-NMR (300MHz, CD;OD) & 8.07 (d, 1H), 7.72 (S, 1H),
N‘C’:"'@NH 7.60 (d, 1H), 7.48-7.42 (m, 3H), 7.28 (d, 1H), 7.10-7.03 (m,
- X 3H), 6.43-6.38 (m, 2H), 5.80-5.76 (m, 1H), 3.59-3.47 (m, 2H),
o @ NN | 291-2.74 (m, 3H), 2.50-2.47 (m, 6H), 2.30-2.22 (m, H), 2.01-
O’l\)) 1.99 (m, 18), 1.72-1.71 (m, 1H);
5 MS (ESI'): m/z = 515.22 [M+HJ".
G\lﬁ 'H-NMR (300MHz, CDCl) & 8.03 (s, 1H), 7.80 (d, 1H),
NH 7.78-7.28 (m, 4H), 7.19 (s, 2H), 6.88 (d, 1H), 6.57 (dd, 1H),
178 0 @ONJN 6.27 (d, 1H), 5.59 (d, 1H), 3.78 (s, 2H), 2.75 (1, 4E), 1.82 (t,
Ny N 4H), 1.53-1.51 {m, 2H);
N J\Q MS (EST"): m/z = 486.3 [M+H]".
N’\@ 'H-NMR (300MHz, DMSO-d;) § 10.42 (brs, 1H), 9.61 (brs,
NH 1H), 8.32 (d, 1H), 7.74-7.08 (m, 9H), 6.45-6.40 (d, 1H), 6.26
179 (dd, 1H), 5.77 (dd, 1H), 3.74-3.62 (m, 2H), 2.75-2.71 (m, 2H),
\/?L @0&6 2.13-2.06 (m, 2H), 1.88-1.85 (m, 2H), 1.62-1.52 {m, 3H);
MS (BST"): m/z = 502,18 [M+H]".
'H-NMR (300MHz, DMSO-ds) 6 10.33 (brs, 1H), 9.45 (brs,
Olﬁ:)_ 1H), 8.28 (4, 1H), 7.71 (S, 1H), 7.60 (d, 1H), 7.50-7.42 (m, 3H),
N NH 7.34 (d, 1H), 7.08-7.05 (m, 1H), 6.98 (d, 2H), 6.46-6.37 (m,
180 "o @ NN 1H), 6.27-6.21 (m, 1H), 5.75 (dd, 1H), 3.33-3.21 (m, 2H), 2.76-
Ay o)'\?b 2.72 (m, 2H), 2.11 (s, 6H), 1.99-1.96 (m, 1H), 1.84-1.77 (m,
H s4 | 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-dg) & 10.36 (s, NH), 947 (s,
_ fN,O"A\Q H NH), 8.32 (d, 'H), 7.73 (s, 1H), 7.64 (d, 1H), 7.52 (m, 3H), 7.38
81 | 0J, EEN (d, 'H), 7.11 (4, 1H), 7.02 (d, 1H), 6.43 (dd, 1H), 6.24 (d, 1H),
§l @ ) 5.76 (3, 1H), 3.59 (s, 1H), 3.47 (m, 18), 3.31 (m, 4H), 2.76 (m,
NTOTL) | 2H),243 (m, 4H), 1.86 (m, 2H), 1.79 (m, 2H), 136 (m, 2H);
MS (ESI): m/z = 571.2 [M+H]".
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..)SOON a., Wi ---->Al1 11-1- NVR ( 300Nz, 00013)5 9.01 (s,
10). 7.97 (s, 10). 7.86 (d, 2H), 7.71 C. 1H), 7.46 (m 211), 7.28 (m
1H) . 7.00 ;695 (4, 110, 6.78 (5, 111), '6.43 9
(m 11), Y@y @1211) 3.84 (s, 310, 2.94 (m 4H), ém(“é&él)gﬁﬂéws
(ESTE): miz= 504.2 [ MrHr. 194 F 411 NH O4DNA- N Ly R (300MHz,
C08013) 68. 10 (d, 11), 7.78 (s, 11-1), 7.61-7.56 (m 2H), 7.47-7.42
(m 10), 7.32 (d, 111), 7.20-7.05 (”%T.%ilé)s 6.50-6.33 (m 211), 5.78
(d, IH, 3.58 (s_211) 2 32 (s_ 611) FESt): miz = 464 15 [MeH]
195 i NA13 NHgeANJAONA ohliil,d1- 1- IVR (300M4z, CRaQR) 538, 10 (d, 10),
7.78-7.77 (M 1H).| 7.50-7.42 (m 311). 7.32 (d. IT1). 7.15-7.04 (m
311), 6.43-|6.38 (jm g} 78 (dd, 110, 3.59-3 57 (m 211)
2.91-2.88 (M 1H), 5;2 31 WR@QO@H%@M@W 1@)7972d 3H). 25900,

m 611), 2/09-.1.92 iy (m’ f-’%( 1H)n pp% (me
z(333. 21. %N&H t 18%\0 2gﬁ EI %(%QD é]a&?) Eafpt @
Structure Apal ysi s ﬁ 06

4

o dsh T Y [ [M+H]" HS

»@ 'H-NMR (300MHz, CD;OD) & 8.08 (d, 1H), 8.02 (m,
NH 1H), 7.61 (m, 1H), 7.46 (m, 3H), 7.27 (d, 1H), 7.08 (m,
183 0 @UN'}N 3H), 6.46 (d, 1H), 6,39 (d, 1H), 5.78 (m, 1H), 3.47 (s, 2H),
M g 2.56 (br, 8H), 2.46 (q, 2H), 1.13 (¢, 3H);
N )\Q MS (ESI): m/z=515.4 [M+H]".
N 'H-NMR (300MHz, CDCl;) & 8.10 (s, 1H), 7.82 (d, 1H),
N/ H 7.69 (s, 1H), 7.47 (m, 1H), 7.40 (s, 1H), 7.37 (d, 1H), 7.34
184 o NN (d, 1H), 7.26 (d, 1H), 7.10 (m, 3H), 7.02 (d, 1H), 6.42 (m,
o @ $ 1H), 6.25 (m, 1H), 5.73 (m, 1H), 3.29 (q, 1H), 2.46 (m,
SN0 $H), 2.39 (g, 2H), 134 (d, 3H), 1.06 (t, 3H);
MS (ESID): m/z = 529.3 [M+H]".
"N 'H-NMR (300MHz, CDCl;) & 7.85-7.83 (d, 1H), 7.50-
N/ NH 7.22 (m, 6H), 7.14-7.11 (m, 2H), 7.06-7.01 (m, 2H), 6.46-
185 o NAN 6.41 (m, 2H), 6.30-6.21 (m, 1H), 5.78-5.75 (m, 1H), 3.46 (s,
! 2H), 2.51 (m, 6H), 2.28 (d, 2H), 1.76 (m, 2H), 0.88-0.83
‘V‘N@o % (m, 1H), 0.53-0.47 (m, 2H), 0.12-0.07 (m, 2H);
54 MS (EST'): m/z = 541.4 [M+H]".
NON 'H-NMR (300MHz, CDCl}) § 7.84 (4, 1H), 7.61 (m,
g’ NH 2H), 7.49 (m, 1H),7.43 (d, 3H), 7.19 (d, 2H), 6.97 (s, 1H),
186 N/g N'*N 6.45 (d, 1H), 6.26 (d, 1H), 5.78 (d, 1H), 3.48 (d, 2H), 3.43
A N (s, 1H), 2.89 (d, 2H), 2.57 (m, 4H), 2.46 (m, 3H), 2.25 (s,
ﬂ &J 3H), 1.91 (1, 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 NAN | 642 (dd, 1H), 6.24 (m, 1H), 5.76 (dd, 1H), 3.68 (m, 4H),
va@o L~ 3.47 (s, 2H), 2.40 (m, 4H);
H 84 | MS (BSI"): m/z=488.17 [M+H]".
ch(\@ 'H-NMR (300MHz, DMS0-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 Qo {7 3.70 (s, 3H);
N s MS (BSI'): m/ = 447.64 [M+H]".
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H NVR (300MHz, CD30D) 8 8.16 (d, 111), 7.82 (s, 111), 7.50-7.44 (n,
311), 7.33 (d, 113), 7.19-7.05 (m 311), 6.51-6.34 On, 213), 5.80
(dd, 111) w@2APhesfS (m 211), 2.98-2.94 (m 211), 2 4pcRxRdoonshs0
181211169 1 42 211 --0OA),--(111,),-(m), M (ESTE): ink = 547.2
[ MtHr. 197 FisH ... NJ-"""" --"--ANs 111-NWR (3001.111z,
DMSO- d6) 810. 36 (s, 10), 9.71 (s, 111), 8.33 (d, 111), 7.76 (s, IH),
7.50 (m 411), 7.29 (m 111), 7.07 (J 1%9& 6.43 (dd, IH), 6.24 (dd,
1H), 5.76 (dd,_1H), 3 36 (s 211) .2 (M 811), 2.08 (s,.311): MBS
(ESI.): M Z| prabR 2 [ Mitldurd98 F * NH A 111- NYR{3Q0YHz, CD30D) 8
8.11 (d, 1H), 7.74-7.73 (n, 111), 7.60-7.58 (m 213), 7.45 (t, 111),
7.32 (d, 111), 7.947-7.12 (111, 213} a8 BdovfirdusBlagl 51)l038aA818; 330
(m 213), 5/79-5. 716 95 3. 78w, 1, .m(d,%%})ms]g-ﬁﬂ,‘7259997(;ﬂ,,4 Ky
2.55-2.52 (h, .111), M8D (s;ah),| @, iD; 40380(8, 36816336 41 (R IHY, 6496 49Tim,
211); M5 (EBI 4% ilnk & @ QN[ Mi-HiX 5.159902. (o, 11D, 3.59 G, T NN (s, 3H), 3.16 (s,
—-...,.". . elcep, Q- NS-ToDAWR E®OOMHz, DMVBO d6) 6] 0. 35(s, 1H),
9.27(s, I1H| 8.27(m 10), 7. 72(nh MBIES: mz 5404 IMHDY | 7. 46(m 1H),
7.35(m 2H) [ 7. I5(m H), 7.06(m! T11T), 6.52(m 2II), 6.43(m 311),
111), 5.76(dd, |H), 3005@1 211), 12Nk (3ooMBE, DMso2) (1.4 318) 930G 1),
(ESC): nil = 493.{2 [ M+l 200 | 8.29 (d, 1HB} F49' (B'2H),-7:44 Kin,| FENH.38.(d, 0 R 7hE -
N--... *" 1118 allp, oo NEH (dd, 1H), 6.95 (d, 2H), 6.42 (q, 1H), 6.24 (dd, 1H), 5.77 (dd,
S N@dl\é 1H), 3.51 (m, 2H), 2.60 (m, 2H);
MS (ESI): m/z = 433 [M+H]".
R 'H-NMR (300MHz, CDCL) § 7.83 (d, 1H), 7.54 (s, 1H),
NA@ 7.45 (s, 1H), 7.41 (4, 1H), 7.38 (m, 1H), 7.35 (m, 2H), 7.03
191 NT" (m, 2H), 7.00 (s, 1H), 6.43 (d, 1H), 6.31 (t, 3H), 5.74 (dd,
JHQO% 1H), 2.53 (m, 2H), 2.48 (m, 2H), 2.30 (s, 6H);
Y MS (EST*): m/z = 460 [M+H]".
Ny O
\NV‘“@ 'H-NMR (300MHz, CDCly) § 7.81 (d, 1H), 7.69 (s, 1H),
192 NH 7.38-7.29 (m, 4H), 7.25-7.19 {m, 3H), 7.00 (d, 1H), 6.40 (d,
0 N*N 1H), 6.34 (dd, 1H), 5.72 (d, 1H), 3.66 (s, 2H), 3.42-3.40 (m,
MH@“ N ', 2H), 2.40-2.38 (m, 4H), 1.58-1.55 (m, 4H), 1.01 (t, 3H);
S
,N\@é; 'H-NMR (300MHz, CDCI3) & 9.01 (s, 1H), 7.97 (s, 1H),
J Ho | 786 (& 2H), 7.71 (s, 1H), 7.46 (m, 2H), 7.28 (m, 1H), 7.00
193 o !N (m, 1H), 6.95 (d, 1H), 6.78 (s, 1H), 6.43 (m, 2H), 5.69 (m,
A Qo% 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+HT".
- F 'H-NMR (300MHz, CD;0D) § 8.10 (d, 1H), 7.78 (s, 1H),
':"\@ 7.61-7.56 (m, 2H), 7.47-7.42 (m, 1H), 7.32 (d, 1H), 7.20-7.05
194 o ,’ﬂ: (m, 3H), 6.50-6.33 (m, 2H), 5.78 (d, 1H), 3.58 (s, 2H), 2.32 (s,
vNQO% 6H); .
N 5 MS (ESI"): m/z = 464.15 [M+HT".
F *H-NMR (300MHz, CD,;OD) & 8.10 (d, 1H), 7.78-7.77 (m,
Nﬂ“@ 1H), 7.59-7.42 (m, 3H), 7.32 (d, 1H), 7.15-7.04 (m, 3H), 6.43-
195 ‘ NH 6.38 (m, 2H), 5.78 (dd, 1H), 3.59-3.57 (m, 2H), 2.91-2.88 (m,
2 2l NN | 1H),2.88-2.75 (m, 2H), 2.52-2.48 (m, 1H), 2.32-2.20 (m, 6H),
SANSTo N, | 2.09-1.92 (m, 1H), 1.78-1.63 G, 1H);
-H S MS (ESI"): m/z = 533.21 [M+H]".
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111-NMR (300MHz, DMBO-d6)510.33(s, I11), 9.51(s, IH), 8.29(d, 111),
7.74(m 111), 7.46(m 111), 7.41(m 111), 7.37(m 111), 7.23(m 211),
7.05(m HyoSudgms 111), 6.21(dd, 111), 5. 75(dd. 111) pchri@hiogiid).
3.11(m 211), 2.33(t, 211), 2.12(s, 611); M (ESTE): mz =

[MrH . 201 NM 1..." N 0$10 elii4 940- N., -111 --.--'111) 311 NI\/R
(300MHz, DMBO46) 810.39 (s, 1H), 9.70 (s, 111), 8..37 (d, 1H), 8.08
(s, 111), 7.80 (d, 111), 7.60 (m 2HTable38>(m 211) 7.27 (n, IH),

7.12 (m 213y, 643 (m i)y 681 (m 1ttty 582 (m —1i1)——S3+41 (1
411), 2.33 Obgempiel) , 2SBdetgrs, 310); NS (ESI+): Analjshdata548. 2 [ MeHr .
202'r N a Nf——3He—06—1—4—1 HW—%@@M—E—GD@H%J—%—M—H%,
7.66 (m 311), 7.38 On, 21%), 7.p (&S
111), 7.03 (m 111), ¢ l3\1[16;')@, 11 1 H) ;1 s
3.54 (s, 211),198. 65 ¥n~ 8 NH2 P j%‘ @
4H); M (ES!'): miz= R1€ 2 N F1r241m j,
<Tabl e 5P Exanpl e strulitur® I y&iﬂs(Esiatm’zQQGM[m}H]’Cl\IOll
- N--)NH -1 Oa NN, .. L. ", .. AN 11110 11-1- NI\/R(SOOM-IZ
CD30D) 68. 07 (d, 1H), 7.83 (s, 1H), 7. 77 s, ., 7.53 111) 2
(d, 211), 7{29 (d,| 11-4) 03 (d H- SOdF) 10 63‘8 &197 :
5.77 (dd, 14),19.3. 76- 3Nz maH) I’g) ((g (S ( g} 8fm§¥%),
2.44 (d, 211),2.97 (g @fINpL. (3)1 ) ‘5‘-1)
[MrH t 204 HI N7O9%2 | MS@ESD: mi= 5192[M+H].
N E 'H-NMR (300MHz, CD;0D) § 8.11 (d, 1H), 7.74-7.73 (m,
QN-\@ 1H), 7.60-7.58 (m, 2H), 7.45 (t, 1H), 7.32 (d, 1H), 7.17-7.12
108 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),3.783.77 (m, 2H), 2.94-2.90 (m, 2H), 2.55-2.52 (m, 1H),
SANSNo NS, | 230 (5,3H), 2.15-1.89 (m, 4H), 1.53-1.49 (m, 2H);
H S MS (EST'): m/z = 533.21 [M+H]".
"H-NMR (300MHz, DMSO-dg) 6 10.35(s, 1H), 9.27(s, TH),
‘n*““f:j 8.27(m, 1H), 7.72(m, 1H), 7.57(a, 1H), 7.46(m, 1H), 7.35(m,
199 pH | 2H), 7.15(m, H), 7.06(m, 1H), 6.52(m, 2H), 643(m, 3H),
Q 2N 6.23(dd, 1H), 5.76(dd, 1H), 3.05(m, 2H), 2.44(m, 211), 2.17(s,
SANSToNYy | 3y
s MS (ESI): m/z = 493.2 [M+H]".
H F '4-NMR (300MHz, DMSO-dg) & 10.33(s, 1H), 9.51(s, 1H),
WNN@ 8.29(d, 1H), 7.74(m, 1H), 7.46(m, 1), 7.41(m, 1H), 7.37(m,
200 VA Ne | 1H), 7.23(m, 2H), 7.05(m, H), 6.43(m, 1H), 6.21(dd, IH),
2 2L NN | 5.75(dd, 1H), 4.30(m, 1H), 3.11(m, 2H), 2.33(t, 2H), 2.12(s,
SANySSolSy | 6H)
H S MS (ESI'): m/z = 511.2 [M+H]".
. 'H-NMR (300MHz, DMSO-dg) § 1039 (s, 1H), 9.70 (s,
"G:rné 1H), 8.37 (d, 1H), 8.08 (s, 1H), 7.80 (d, 1H), 7.60 (m, 2H),
501 o NH | 7.50 (m, 2H), 7.27 (m, 1H), 7.12 (m, 2H), 6.43 (m, 1H), 631
Jo N & (m, 1H), 5.82 (m, 1H), 3.41 (m, 4H), 2.33 (m, 4H), 2.24 (s,
SANSToNE, | 38y
S MS (ESI): m/z = 548.2 [M-+H]".
! 'H-NMR (300MHz, CDCl;) § 7.86 (d, 1H), 7.66 (m, 3H),
% 7.38 (m, 2H), 7.28 (d, 1H), 7.21 (m, 2H), 7.13 (s, 1H), 7.03
w | {J, ¥ | (m, 1H), 6.45 (m, 1H), 6.27 (m, 1H), 5.77 (m, 1H), 3.54 s,
2.2 ol A | 2H), 2.65 (m, 8H), 2.26 (5, 3H), 1.90 (m, 4H), 1.45 (m, 4H);
N 54 | MS (BSI): miz=618.2 [M+H]J".
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10 (m
7.1C
, 2.68
204 Thg
As 1 epgatetiy
has the san®

) e
55 0§ S
7.90 (d,

s

Cﬁ ure

rreanl ng

I nvention),
Exanmpl e 1,

shown in Ta
6a> Exanpl e

yl prperazimr=—1 Hprridim2=anmne—i
MR 200Nz | &57-920% 1Hp 724 1, 48),

¢ 7 84l )
oy dgmEperickueLn sasiom el

6.30 (dd, 1H), 5.79 (dd, lH), 3.38 (s, 2H), 2.28 (s, 3H), 2.26
(s, 6H);
MS (EST): m/z=459.94 [M+H]".
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Example  206: of  N-(3-(2-(4-(4-methylpiperazin-1-
yl)phenylamino)thieno!3,2-d]|pyrimidin-4-ylamino)phenyl)acrylamide

"N
&

N
0 NN
Al

The procedure of Example 1 was repeated except for using 3-
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,
3H), 7.42 (m, 1H), 7.28 (t, 1H), 7.10 {d, 1H), 6.89 (d, 2H), 6.39 (m, 2H), 5.79 (d,
1H), 3.29 (m, 4H), 2.68 (m, 4H), 2. 38 (s, 3H);

MS (ESI): m/z = 486.2 [M+H]".

Preparation

The procedure of Example 206 or a similar procedure was repeated
except for using various amine derivatives of Z-NH,(Z has the same meaning as

72



Analysis data 207 1. ..Nsot. UPl mu IP.1 -.... S 111-NMR (300MHz,
DVMBO-4) 8 8.14 (s, NH), 7.80 (d, 1H), 7.68 (d, 1H), 7.59 (s, NH),

7.42 (M Zdifeds (M 211), 7.00 (n, 2H), 6.49 (d, 11»éhl<1énﬁ 044

111), 5.77 (d, 111y, 3.00 (d, 2H), 2.75 (in, I11), 2.34 (s, . 2.08
(in, 211), 1.75 (m 411): MS (ESI+): m's = 500.2 [MHt 208 ---|Ne--1
1-,Nrat. ur ...,....9smN'.... N 111-NMR (300MHz, DMBO d6) 8 10.12

(s, NH), 9. defifed iNihe pes&t iaventhdd), in8tedd ofi :(4-geiylpipedain-nyd)pindin-

7.41 (d, 11

Ty 6. 25 (4 it Edapte o dygid téé’ae%%é?npﬁa@% g Bxgty 267 4347 8
2.61 (br, 4shownimTablgs 6almed 6k5 ( ESTI) 514.2 [M+Hr. 209 -. 10
111- NVR (300MHz, DMSO-d6) 8 10. 20 (s, 111) 9,53 (s, 111), 9.00 (s,
111), 8. 07 (m 211), 7.67 (d, 211), 7.50 (m 211), 7.29 (dd, 111),
7.18 (dJ 111), 7.02 (d, 211), 6.46 (dd, 111), 6.25 (dd, 1H), 5.74
(dd, IH), 2.88 (n, 211), 2.35 (in, 111), 2.22 (s, 311), 2.01 (n,
211), 1.62 (m 41-1); MS (ES1+): mz = 485.2 [MrHr. 210 (161 ri *-- N

s I11-NVR (300MHz, CDCI3) 8 8.09 (s, IN), 7.66-7.65 (d, 111), 7.59-
7.56 (m 211), 7.51 (brs, 1H), 7.40-7.31 (n, 311), 7.23-7.21 (d,
111), 7.17-7.14 (m 211), 7.09 (s, I1-1), 6.75 (s, 1H), 6.50-6.44 (m

111), 5.81-5.77 (n, 111), 6.30 (n, 1H), 2.97-2.80 (n, 111), 2.32 (s,
311), 1.97-1.75 (n, 611); MS (ESTI): mils = 485.2 [MrHr. 211 an
T111- r 14-Li 11-1-NWR (300MHz, DMBO-c16) 8 10.13 (s, 111), 9.49 (s,
1H), 8.84 (s, 11-1), 8.04 (in, 211), 7.62 (n, 211), 7.53 (n, IN),
7.40 (n, 111), 7.28 (n, 111), 7.16 (n, IH, 6.75 (m211), 6.44 (n,
IN), 6.24 On, 1M 5.74 On, 111), 3.95 (t, 211), 2.57 (t, 28), 2.19
(s, 611); MS (ESV): mz = 475.2 [MHr. 212
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UI

sit,... ill Il11-NVR (300MHz, DMBO-c16) 8 10.20 (s, 111), 9.50 (s,
1H), 8.87 (s, 111), 8.05 (in, 2H), 7.63 (n, 211), 7.55 (m 11-1),
7.42 (m  MWd201asdis(m 111), 7.17 (m 111), 6.76 On 21pry/iaéhinis2
18), 6.25 (m 111), 5.75 (n, IF!), 3.91 (t, 2E1), 2.34 (t, 21-
2.14 (s, 611), 1.80 (m 211): MS (ESIt): rn/z = 489.2 [MH . 213 I*
1101.--" ' H NWR (300MHz, DMBO-d6) 8 10.14 (s, IH), 9.54 (s, 11-1),
8i i9§9 (§,4g|i), 8.06-8.03 On, 28) 7. egagleq@(n 311123 77.156-7.54 (m
| y . ‘_l. ( LI} 111}, 7.0’) .LI \SLELAE] = =
7.05-7.02 (%\Exaﬂniﬂ: . 6 Shdctbred1 ( n, 111). 6.29- ﬁna%g.s M 111),
5.77-5.73 Op—38H—2-67 (m 411) 2 38 (s 611): M5 (ESTI): m'X:
459.1 [MtH {f WO 20»1,],/462515PCT 011/ 004482 <_Tab| e 6b> Exa
Structure Apalysils datb&l4 ' N’\ R(?ngIéIH MSOds)aau(s, U 2 )g 0( H) 7.68
' H NMR ( 3000Hzg7 GDCI 3) ya (s % 33 % : 1’7
(m 2H), 7.42-7.3\|j 232(3(3 ﬁi
(s, 1H). 6.96 (s,| TNY “6N5( smar)Jnaz 500 11) 5. 82 5. 78
(m IN), 2.81-2.52 (m 1211), 2.32 (S, 3H): l\/B(ESl4) mz = 514.2
[ MEHr. 215 YN ThE 1-..... N T. 1.1, s 111-NWR (300MHz, DIVSO416) 38
10.06 (s, NH), 9.5 .g«;l .t}ewsaom{; DRS00 &i10. 12 {sLVED), 7.59(6, NES, 8.80
111), 7.63 (d 111) z@&d 1 >78@7(m2ﬂ)72521r)13ﬂ)7725(d(1tH) TBYt, 1H), 7113
(d, 111), e]81%t| 1 ( ¢ ’1@ 63135@5}%27*(@; 1E), By
2.91 (in, 411), ZM%:{ N 7 ,W,z_ |‘ )z = 504.2
[ MH11]t 216{* H '
N "H-NMR (300MHz, DMSO-dg) § 10.20 (s, 1H), 9.53 (s, 1H), 9.00
Q\@ (s, 1H), 8.07 (m, 2H), 7.67 (d, 2H), 7.50 (m, 2H), 7.29 (dd, 1H),
200 NH (718 (d, 1H), 7.02 (d, 2H), 6.46 (dd, 1H), 6.25 (dd, 1H), 5.74 (dd,
R AN |1, 2.88 (m, 2H), 235 (m, 1H), 2.22 (5, 3H), 2.0 (m, 2H), 1.62
>N ngb (m, 4H);
MS (ESI): m/z = 485.2 [M+H]".
'"H-NMR (300MHz, CDCl;) 8 8.09 (s, 1H), 7.66-7.65 (d, 1H), 7.59-
,% 7.56 (m, 2H), 7.51 (brs, 1H), 7.40-7.31 (m, 3H), 7.23-7.21 (d, 1H),
210 NH  |7.17-7.14 (m, 2H), 7.09 (s, 1H), 6.75 (5, 1H), 6.50-6.44 (m, 1H),
LA 5.81-5.77 (m, 1H), 6.30 (m, 1H), 2.97-2.80 (m, 1H), 2.32 (s, 3H),
SN N“\% 1.97-1.75 (m, 6H);
S MS (ESI'): m/z = 485.2 [M+H]".
~,P,'\,o\© 'H-NMR (300MHz, DMSO-dg) 5 10.13 (s, 1H), 9.49 (s, 1H), 8.84
yH (s, 1H), 8.04 (m, 2H), 7.62 (m, 2H), 7.53 (m, 1H), 7.40 (m, 1H),
211 o NN (728 (m, 1H), 7.16 (m, 1H), 6.75 (m 2H), 6.44 (m, 1H), 6.24 (m,
N ¢ @ be LH), 5.74 (m, 1H), 3.95 (t, 2H), 2.57 (t, 2H), 2.19 (s, 6H);
NN 52 |MSESP: miz=475.2 MH]
. "H-NMR (300MHz, DMSO-d¢) 5 10.20 (s, 1H), 9.50 (s, 1H), 8.87
'NM@L (s, 1H), 8.05 (m, 2H), 7.63 (m, 2H), 7.55 (m, 1H), 7.42 (m, 1H),
212 NH 731 @, 1H), 7.17 (m, IH), 6.76 (m 2H), 647 (m, 1H), 625 (m,
g ,@ N* 1H), 5.75 (m, 1H), 3.91 (1, 2H), 2.34 (1, 2H), 2.14 (s, 6H), 1.80 (m,
NN P
S MS (ESI'): m/z =489.2 [M+H]",
| 'H-NMR (300MHz, DMSO-dg) § 10.14 (s, 1H), 9.54 (s, 1H), 8.99
rN«\Q (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, H), 7.32-727 (m, 1H), 7.19-7.18 (d, 1H), 7.05-7.02
£ @ N (m, 2H), 6.47-6.41 (m, 1H), 6.29-6.22 (m, 1H), 5.77-5.73 (m, 1H),
= N N 9 2.67 (m, 4H), 2.38 (s, 6H);
S MS (ESI"): m/z = 459.1 [M+H]".
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S 111-NVR (300Mz, DVBO-d6) 8 10.12 (s. NH), 9.60 (s, NH), 9.21 (s,
NH), 8.08 (d, 111), 8.01 (s, 111), 7.77 (d, 110, 7.53 (d, 111), 7.41
(nl, 211) w@a28dnédsis 111), 7.21 (d, 111), 7.07 (t, 1H), pBrAGebiNoodds] .
6.26  111). 5.72 (d, I1H), 2.85 (m 211), 2.60 (m IN), 1.90 (m
211), 1.64 (m 4H): N5 (ESI+): ink = 503.2 [MrH[t 217 1 41) Hla' N
"1 pil 11T-NVR (300MHz, DVBO-d6) 8 10.23 (s, NH), 9.49 (s, NH),
8.84 (s, NH), 802 (d, 1H), 7.57 (m <3dgkebk 41 (d, 111), 7.29 (m
211), 7.18 ([ 665ttt —6—48—m—+iD—6-43—m—tH 575

(d, IN), 4.5Bsapgle 1H) Stidetick (m [ 114), 2.70 (m ARalg}daR. 16 (s, 311)
2.01 (m 21} 23 —4H40-(m—2H)+ M5 (ESI+): nfz = 518

) L .JU \ll; L.L.L},

[ MMH t  Exanpl e ZL&-\Prepar atio

N- (4- 1 uor o-3- (2- hy! - :%%Eﬁéﬂ‘}%’ﬁy ) %gn j‘;gg‘l %Prc?fg
[ 3, 2-d] pyri m diq- 4- yI am )f-iphe E % ’
10Step 1) Preparatzﬁn &5 sn@(ns;) ﬂsltjg(ﬂh@gy )z

g (12.81 mmul) of| 4~ votb quasmimmesqusmz g 8 3 m"rDI) of
sodi um bi canhanate were diluted/in 20 nlL of tetrahydrofuran and 5 nL
of WO 2011 162515PCT/ KR2011/ 004482 distilled water, and 1.14 nL
(14.09 mol ) of acry(j'q]mihl ori déNM&ﬁ@WMW%@tbﬁlﬂtqﬁﬁgﬂbﬁﬂ (s ONH), 9.02

and stirred|f hour v\& 76’?5 (3 H® ?@Aétlﬁbﬁ%(@]@{),z?g
A

Is

resulting m x?ure

sat urated agueous \?H@n#\%
was 5separafed, dried over anhydr ous Na2SO4, an filtered and
distilled upder & reduced pressyure to obtain 2 of tne titte
conpound (yleld: |74~ HNMR WE??SS?%M ﬂb\é N§D), 9.21
10.58 (s, 1H),. 8.[58 (M 7. §(d( Y (U n}H

5.81(m 1H) ?L’(fSt(;g,RZ ?rat nﬁi'iNlH)z%(z rg) 0(91”71%1%8?)2%

(7))

N- ( 3-am no- 4-fl ug

lron and 0.B1 mL 0 nmo ofmmsﬂi)aqafeioms[mwTochl oric acid were
diluted in #0 i UI 50— 9% agqueoys—ethanol—and—st++red—For—1hour—at
100 C. 2.0p g (C.51 | § of tmeNMm@Mz;praisrﬁemmma@t(emm
added therefo, ard for |® MBUF024E D5 (m, 2HY e (4 KD, 129rtw] 28D, 708

of the reac}id, ti«irﬁj E/b Eg\%?)lff (‘(vn\@'% 1;‘[73‘?‘%%4?50’? HbH) 20{1?:1)[;%8’

of 1.80 (m, 2H), 1.40 (m, 2H);
MS (ESI'): m/z = 518.2 [M+HT".

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

5 -
N™
L_N
Ty,
&I
N N sS4
10 Step 1) Preparation of N-(4-fluoro-3-nitro-phenvl)-acrylamide
S8
x N NO,
15 2 g (12.81 mmol) of 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
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20 Celite filter to renove Iron, and distilled under a reduced
pressure. The resulting residue was diluted with dichloronmethane and
washed w twioanisaéisiat ed aqueous sol ution of sodi um bi cachar@bacediBe
organi c | ayer was separated, dried over anhydrous Na2SO4, and
filtered and distilled under a reduced pressure. The resulting

resi due was separated by col um chronat ography (n- 25hexane :

t hyl t at t
?yl Z\I 30972 (%il@ﬁlléd szfté’x) )a(ntdaé‘iﬁ ﬁLD{\}éO dgjlrﬁéi) ?&’efldy? 1(&?&?(%”%8 (slowly
iH), 6.89 (taddpg) thceetqgit((}n 1203 stigredofornd howy., @pom thercompjetion. of) the
(m 1H), 5. 1%atHon,dh resﬁﬂﬁgeﬂlﬁiré: ﬁﬁ@@ﬂﬁ‘ﬂeﬂ tl’i’fa&glacetat and d washed with g

N- (3-(2-chl oro- t hienof vla no) - 4- uoro phenvly-acryla

35N s WO 20°Fiyraipsis agyees gedetion @M%‘wm bicarpg nﬂlb@n@rgaatca ayet was

IStn eltohg) S{m; E;Eﬁtﬁieldjr?éstg &%d . dr%u@ZNiEHQi ) afll ﬁl@&e&%moaﬂﬁlle@hﬁfde%
(3.33 m"mll)o “‘&?4@8&?“6%@? R4t gﬁloﬁg%‘}é@e %‘HHE@“&?&F@@O a{?}d stl rred

for izft hours at 1mmm®mtiz lomeag) ey mslsloﬁ lrfe)agt%za(ﬁﬂ% Iffbg’?f!)lé
resulting m o sol i an iltered un

a reduced pr@gﬁ%}ﬁg%§Wrﬁﬁ%g Eﬁﬁm’gwnol The resulting solid
was dried over under a reduce pressure to obtain 270 ng of the title

conpoung, (yi el d: 04N \ 0-d6). .6 10. 31
(s, 114§:b 10. 22( §&’ Ot benil € 1H)

7.40 (d, 1H), 732 (t, 1H), 6.42 (m 1H), 6.29 10(m 1H), 5.76 (m

1H) ; Step 4) Preparatipgn of
N-(4-fluoro-34244-(4 I@m oerazin-1-yl)-

phenyl am no) -t hi e NH1 di n-4-yl am no) - phenyl ) -acryl am de
15100 mg (0.30 mmol) t he coﬁ’pound obtained in the Step 3) was

Zi ?me\;fﬂy: BI ﬁer a%gﬁﬁ%glg?eﬁ%gllﬁléa TR a&Hg) éxlszée(%n@) %Br@f)lzd‘ﬁ aqueous

EL B :) fl uor aac étydeochtordc wﬂewaddtﬁﬁltﬁdlem ﬂ'OQnLadde(S% hq%bﬁscﬂth@omqn&%uﬁ*ed
t . Upo 0 e i resul t m xt

was dil ut edr}\(l)\% ?eh&ﬁr%l eﬁgt eE:th \&ggﬁ Wﬂﬁﬂ*‘@%&?‘ﬂ?ﬁ%ﬂgé n&&d@oﬁl}g

sol ution of Sepliinwis eddéxbribereto, Tarel ofigedi for| hylewurwats 18@p&r.at Bdon the

dried over %Bﬂﬂét?#ioﬂ?l%‘?%mﬁn&le I'Eél.gﬁlég H'u%ge waag g{lﬂelae%ﬂod’ég %eshﬂﬁ bed of

reduced press I'ny resi
chr omat@hr aftitg dilésr tr semoradeon, ans Idmdﬂed(u let, a\rﬁdl)qedt presgirai n The

ETES?E_) t h?ﬂ tz'rfidi.%tnzg)%ﬂiﬁédwéd’dlﬁtgd with %hlo?&nétﬁh%é:i%dq W(%?l?c(d With a¥aburadd®
N- (4- T 1 uor o-AGUEEuS( ?lptl%rqf Sﬂd(mlmn@lcﬂlihoﬂﬂtﬁer norgagic) lay e was asepasied; h
i eno[ 3, 2- d] @yiednbdem-adhydrats mazsmerahki) filtefdy hﬁdﬂ digtlllé@under a reduced
2011/ 162515PCT/ KR2Q11/ 004482 5A sim | ar 0 Lé_"r groceil.l

of Step 4) SFEEiE P REoRANE RS SReLASE Byt Cln, Ay rgalogtaphy (-
3- 1| uor2s-4- héxamet hyﬂgﬂmtm(m;w@;m lobtaie 1(D g0Sf thedtifle compbaad (wikld:
4- (4- met hyl %p,/e azin- 1-yCbenzeneamne in the Step 4) of Exarrpl e 218,
to obtain 8 i)f the title conpound (final yield: 50%. 11-1-NWR
(300MHz, DI\/SO de) I‘EI‘IMRZIBOOHH-IAIDM&)-E@ & ,9.8H(s, HNF.1B(m,10H), 1689 (t,

g. % E? H)lﬂ)%ﬁ ?é (f‘ﬂ,lf%t% 393@31{)”& 2@"% 1?@2%6@%, %'Ii%s Tg}% %ﬁﬁ H),
4y, 225 (m 41°1). 2,21 (s, 3H); M5 (ES): mz = 522.2 [WH .
15Exarrg|0e 220: Pre&yps - -

phenyl am no) t hi eno -l p 0
lamino)-4-fluoro-phen l -ac lam1d

\,Ti@flé
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A procedure simlar to the procedure of the Step 4) of Exanple 218
was carried out except for using 0.67 g (1.94 mol) of

N-(3- (2- chvormambiseno[ 3, 2- 25 d] pyrim di n-4-yl am no) pheeyikrerbas: de
obtained in Step 1) to 3) of Exanple 218 and 0.29 g (1.94 nmol) of

4- ((di met hyl am no) met hyDanilline to obtain 0.69 g of the title
conpounds (yield: 80 %. 11-1- NWMR (300M—|z CDC13)
5811 (d 2M). 7183 ddifhoukid) obifingd jiichd) Fﬁéég@ 24 (
1H). 6.45 (d, 1 cgﬂ!po L Pprame ‘"%6)H§’ B 1 5’8%5@122
(s, 6H); N ppsh) of ﬁ#ezcmnaet)ﬂ omm]dtm the Step 2Avmr@@étseh@dsmr$ rroft br
the procedurgr 0 pandixan@ 0P MEQ3VRBSmAMIY L Eo;ﬁ?f@cﬁ?fanﬁﬂé was hed thereto,

35( i per i di 1A é}%ﬁ%ﬂ‘ﬁﬂ@% Adife Cf ngépﬁﬁﬁeh Cobpictioneofdagetstios. e
Exanpl es5 \\Qedflfihf Hokbir REH JeBRALY 00348 2ord? doli]) dnd 2tepsd SAIBMA reBuced

Tabl e 7. <Tab|e7 Ie Struc ure An Iy s data 221 ls- NN
111- NVR ( 300FES YR &i’ I%fOPRh%‘?I §2feéwltm8rﬁ°h%wﬁg Chﬁd oYsr,
7.61 (d, 11ljnde73Gedute pl'és'ls)lre . db@axﬁczm Df&le&&le(é‘om (Fiehd: 361%).

(s 211). 228 (IR GV st 36 léi%isﬂﬁn 29&5@5%%@ 5
mz = 485.2 [HHM86 @a21iY 7.5%(m( 1H), 1.40(MVIY, 3080z | HIVGAR ¢6), 18106326

NH) ;¢ 8. 0 2H), 7.61 (d, 1H), 7.48 (t, 1
(7536 (szm 3(?“ 71@99 (17?('%&@ 6(?8 (;D NH) , 6.(61 (5? 111) Es.42 (H)dd,
1H), 623(d IH), 5.75 (d, 1H), 3.79 (s, 3H), 3.33 (s, 211), 2.28
(br, 4H), 1.48 (hgepdh) Prépa?r&n&l?rof %J:% ﬂ'h@:&?%ﬁ (lla(4 fﬂléﬂm Bibratin- M.t
Exanpl e223: Prepa at I ONQT, i

yl ) pheny| aniBisy 1L N u m-4rrv mlﬂmﬂw&éﬁﬂéﬂ&ﬁde NTh
NH OI\ N e--1 St ep 1) Prepar atlon of tert-butyl

342- chl gr ot hi enof - dl m di Syl t hi 0) ghenv) car banat Cl. NNO
N 201. 11cg (5.32 2%‘ 3ph'é‘“&‘ﬂ)rﬁcf&i?8 ‘W%&?de? %He gﬁepEi)aWﬁe
1 dissolved i m 3 ml of 2-butanol, and 55 mg (0.28 mmol) of 4- (4—methy1piperazin—

l-yl)benzeneamine and 42 g€ (0.57 mmol) of trifluoroacetic acid were added
thereto, and stirred for 5 hours at 100 C. Upon the completion of the reaction,
the resulting mixture was diluted with ethylacetate and washed with a saturated
20 aqueous solution of sodium bicarbonate. The organic layer was separated,
dried over anhydrous Na,SO,4, and filtered and distilled under a reduced
pressure. The resulting residue was separated by column chromatography
(dichloromethane : methanol (10:1, v/v)) to obtain 77 mg of the title compound
(vield: 50 %).
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 (ESI): 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
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was dissolved in 30 m of N, N-dinethylsulfonam de, and 1.2 g (5.32
mol ) of tert-butyl-3-nercapt ophenyl carbamate and 3.4 g (10.6 nmol)

of cesi umy@hfipnake were added thereto, and stirred fopcdhohofdis2
roomtenperature. Upon the conpletion of the reaction, the distilled

wat er was added to the 25resulting m xture to forma solrd and the
resulting mxture waspg H\lt erged under a WO

2011/ 162515PCT/ KR2011/QOM8 2. r educed pressure while washing with
distilled water. The resul |@: solid was dried over under a reduce
pressure to obtain 1.5 g of Hitle compound (yield: 70 %.

1H NVR (300MHz, &ﬁ) f 1H, 7.77 (s, 1H, 7.56 (d, 1H),
57.45-7. 36 (m 31 4 . Step 2) Preparation of
tert-butyl 3-(2-(4- (41-|rethy zin- 1 -

yf | phenyd am no) t hpegiglfhr Zréedtrdnagli \Y N
H 151.5 g (3.72 nrml;( gng)ae con*gntgiﬂr%eggg%e?eigbﬁ #ﬁ@fg%gﬂj;ﬁ) é%%s
di ssol ved i rFag@cd1Oub eXoens Jox g og-if-pethyipipgzin-biyDanilline (0 03
f (]fll met hyl ﬂhﬂﬁﬂ)@anst&ad wfbe ; r@i}ﬂ_}_ﬁrl Yoeltkerc@mire 7 The Stéd
rifluoroac r e m tirre

10 hours.ar EAGRE 218uff e S@%O&% SHifs ompatad LA SH0: A% e wi ¢ h
di ghl or orret hane ahﬂmmomh, RBMSOdgat&edl ®05 @ﬂtl@),ls 590(sU1HY,9.08 (s,
sodi um {j car T a a IO

a2sor, and REPBE(a I LRE T HORY 30 80 210, c @ FDE2dY e s 78
resi due was K€pa38t(en 13), 6 7umm 1Y 676t (ogridDh .87 dng HID; DRS(hadEl); 2.21
nmet hanol (ZQSJSH)’/V)) to obtain 1.0 g of the title conpound (yield:

46 9 . 11-1-NWR (300MHz, CDC13) 5 7.73 (d, 111),

7.63 (m 1H), 7.cMS@ESDsm4g =5220ME0.(m 2H), 7.28-7.21(m 2H),
7.15 (d, 111), 676(d 2H), 3.25 (m 4H), 258(m 4H), 2.33 (s,

3H, 1. 54 ( ep 3) Preparation o

4- ( 3- anfi*hop lg‘fr 0)23¢:( 4- i’ HCRAAHON p gy azaivn@'(2 (4-dimethylaminomethyl-
-yl') phenyl ) tpheay mﬂmna)dhmp?mry]pyﬁnﬂmm-(ymnﬁ%) pﬁ/éle)-ac lamide

2011/ 162515PCT/ KR2011/ 00448 82 mmol ) e conpound
obtained in the Step 2) u- di ssolved in 20 m of drchl ororret hane,
and 10 nmL of trifluoro hci d was added thereto, and stirred for
2 hours at roomterrperature the conpl etion of the reaction, the

resul ting mxture nder a reduced 5 pressure to renove
sol vent20 and the e was bodied (pH=8) with a saturated
aqueous sol ution of sddium bl cagfonate, and extracted with

chl oroform The organic |ayer was separated, dried over anhydrous
Na2SO4, and filtered and distilled under a reduced pressure and dried

over to obtain 608 pi’@be@f.rré élmllah"fté ﬁlﬁ%ﬁﬁ@éﬁiﬁ@ ofﬂieeﬂ‘» ample 2{8 was

1011- 1- NVR. p 4
1H), 7.17 (&Sﬂh‘?a) outzexespy E%f usiye 86579&( #150 IQFDODS %8’ Q3d(2 thr?ro Qllqup[wr
4H), 2.265 ( m]pyfh&udm-ft-ylammo)phenyl)acrylam1de obtamed in Step 1) to 3) of Example

591y pheny! 26O Atene3-94. Fpt h B BopmetiyDaniine s abtain

A simlar pﬂcﬁQegiuféleatﬁletctmnmmmle hl: 80 %j.ep 6) of Exanple 1 was

Chstead of the coh-aRiR (GRDRL néﬁﬂé@@ﬁ"t?‘% (ELEEF 7 G 508 ek 1 3L an
title compody, Usémzmﬂ/ps (sz,dm RIS (03 0E)HEZ30 ccpang) 5947d7BH},19.38.¢9)

7 75 ( (m 3H), 20 (d, 2H), 7.18 (d, 1H), 6.77 (d,
@21 I(_%)H)’l%—])ﬁﬁ%%)’ H%, 78 (d, 1H), 3 12 (m 4H), 2.60

(m "4H), 2.36 (sMSr@}ES zesﬂﬁ LrfMVEHT 503 7 [ MtHr. 25The procedure

of Exanple 223 or a simlar procedure was repeat ed except for using

3f|uoro4rmrpho|rn | phenyl am ne and 3-fluoro-4-(1

met hyl - pi peri di n4 eﬂ%{l FWXﬁIrF@ Pﬁ@mr%pf&mmmﬁ%wapr erariad jont

1- yl) phenykgegppe fom 1§§1ﬁ‘@ 21)(pi§erﬁmrnytﬁn&%§rpht39ylaﬁﬁﬁé Nadd1€24hdthExy-4-
35  (piperidin-1-yl)methylphenylamine to obtain the title compounds of Examples
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<Tabl e 8> Exanpl e Structure

Anal ysis data 224 RIlir S 111-NVE

(300MHz, DVBO-d6) 510.37 (s, 111), 9.57 (s, 11), 8.24 (d, 11), 8.01
(s, 111}, vioSugmyslt). 7,50 (1" 111), 7 41 (' 110). pcdisbmuntlid
7.15 (m 111), 6.73 (m 111), 6.42 (m 1H), 6.27 (m 1H, 5 74 (m
111), 3.70 (m 411), 2.85 (m 4): M5 (ES!'): mz = 508.1 [MHr. 225 -
leil * S H 111-NVR (300M4, DVBO d6) 58.60 (s, 1H), 8.53 (d, 111),
8.36 (d, 1H9918 t, 111), 7.46 (d, 211), 732 (d.
111),(6. 93H%2d21mglﬁl?ﬁ?%éh("dmgﬁ?% 3. 48 %d 211)( 3.12 %m 411§,
2.83 (s, 31-1); Ms (ESr): mz 520. 2 [ MtHr. Exanpl e 226:
Preparation of (E)-4-(dinethylam no)-PbR-12-(4-(4-

5net hyl pi perazi n-1-yl ) phenyl am no) t hi en

yl t hi o) phen
obtained in
pyri di ne,

acid hydrochlorlde and 35 ngy (0

Q@et hy
Z%hez \?H‘I@‘u?\@

N( 3- di net hy
t hereto, an
t he reaction
chl or of orm
sal ine. The

and filtered

resi due was
nmet hanol
4 % . 251H
(s, 1H), W
7.21 (m 31

an

1) but - 2- enami de

8F3 2-d] pyri mdin-4-
40 nmg (0.09 mmol) of the conpound

8

(STl )

P3 15 was di ssglyed.in 1.5 nl of

of (E)-4- (d| rre'fayﬁ/'fdarﬁ'no) 2- but enoi ¢

am nopr o
i stir|red

organlc Iayer

By vba T

61 sV, 30k KA1y m(srhum 148
2% v/v)) and washed with saturat ed

ep@r(é&fadﬂz ¥ 8dMeNIEr an hydrous Na2SO4

WQQ rf

and
separ
b 1

at ed by
(v/

distitied unde
O um

Qta

NI 222R |(

D 2011
1), 6.

/
9
\
T

N

11 66
FI L OO0

l

6.

a reduced prebbure The IEbUILIHg

oc‘w ShIG36 63AHR BARAd; 11D,
%?

%@di y"f NAGE
148
744s (Ehl‘) 24797 516 1%8+1¢]d 1H),

t,
%)Sé é @1
(&% 3/-(bg‘3
3. 20 (d
2 17 {s—6H);

L.J.

2H),

10

15

20

25

3.10 (ts
5 (

Example  223:

b 3

Preparation

L]

of N-(3-(2-(4-(4-methylpiperazin-1-

yDphenylamino)thieno[3,2-d]pyrimidin-4-ylthio)phenyl)acrylamide

N

L.N
0 NN
W@SJ\@

Step 1) Preparation of tert-butyl 3-(2-chlorothieno[3.2-dlpyrimidin-4-

ylthio)phenvlcarbamate

: 0
>I\O/U\ N

H

N
|

A
=
8

A

Cl

4

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

fert-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
resulting mixture to form a solid, and the resulting mixture was filtered under a
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M5 (ESI): mz = 560.2 [ MtHr. 5Exanpl e 227: Preparation of

N (3-(2-(4-(4-net hyl pi perazin-| -

yl ) phenyl apd By addisgnoP, 2-ti pyri m di n-4-yl sul fi nyl) phengraghyliAtse
10NH O N -N "Lck it Ts-1 0 11 ng (0.02 nunol) of the conpound
obtained in Exanple 223 was 15 dissolved in 1.0 tnL of

di chl oronet hane, and 20 ng (0.04 muvol) of nthl oroperoxybenzoi c acid

Upon ¢ he. cortapft RRBHBAAIE SaptRhe ol aMeES it 7l GIRERE Sif was
di | uted wit hdri¢d overfunder arddueespressuvé tchobtaimt Grpottheditlecauspaoidufyield:

of sodlun1b|ﬁfé@onate The organic | ayer was separated, dried over
anhydrous 20 and filtered and distilled under a reduced

pressure. The resﬁt%(%l\dﬂé, QBQ@e@aﬂa?%(iLﬂﬁ)c%ﬂﬁr(ﬁ 1H), 7.56 (d, 1H),
chr omat ogr appys (7B hosayet impeoipmet hanol = 6: 1 (v/v)) to obtain
3.0 ng of the title compdund {k;lgl)d 25 %
11-1-NWR (300ML1z, CD30D) 6 8.08 (m 1H), 8. 01 (d, 1H, 7.92 (m
111), 751 (1 1Htep!. 99 (epikifion 7 of mb 1) 3.6.% af
(m 211), 5.76
3.23 (s, 3HRES
of '
N-(3-((24(4-(4-met hyl pl'g;\lam n-1yl) phenyl ) am no) f uroP, 2-di pyri m di n- 4
-y1l) oxy)phenyl)acryl am 0111'N *-"ANO 35H0 WO
2011/ 162515PCT/ 1C112011/ 004 pl) Preparation of
2- chloro4(3 nitrophenoxy -fur , 2- di pyrimdine 0 6.4 ¢

i ry 2-d] pyrimdine (see: International

020880 %d WO 2008152394) was 10 di ssol ved
in 32 nL of nethanol, ahd 5.7 g ¢ 6 nmol ) of 3-nitrophenol and 12
m (67.7 nmol) of diis 3oropyl et hyl am ne were added thereto, and
stirredl§or 24 holPsgaf3.? r e ue@nPOEh obenesh | the i Hep ot ) tW%

reaction, thissotedd ihi 300ms 6f 2 hunael, fzmhtoes B3 figq@gbﬂ)gﬁnﬁ(’ﬂyr}egﬁgﬁfpﬁ fzj

reduced pre to obt ai :
151H NVR (38‘0 af'g ‘34811]9(@ lﬂanotl)eoégl Usofomlc asldzwemadded
é H, 7.90 ( dh?ﬂ:td) 4’]7he7 ﬁnﬁﬁn‘e Wh stitfe® Tor( B0 hddns;at r}00 C A tHe completion

reparation e RAeNY;
nitr ophenoxﬁ % 5&%’g§ﬁ§t¥9n§ btﬁ dig ﬁfgﬁ?rﬂgt\ﬁa%% )(Qlltlh a saturated
20  aqueous solution of sodium bicarbonate. The orgamc Iayer was dried over
anhydrous Na,SO4, and filtered and distilled under a reduced pressure. The

residue was separated by column chromatography (dichloromethane : methanol
(20:1, v/v)) to obtain 1.0 g of the title compound (yield: 46 %).
'H-NMR (300MHz, CDCl;) & 7.73 (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, SH).

Step 3) Preparation of 4-(3-aminophenvlthio)-N-{4-(4-methvlpiperazin-
-yDphenyl)thienof3.2- imidin-2-amine

“"@
N ~N
) z~@sxf>

30

I
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02N 250 2.5 g (8.6 nmol) of the compound obtained in the Step
1) was dissolved in 50 m of 2-butanol, and 2.0 g (10.3 mmol) of

4- (4- et hyye pip@saa n-1- yl)anilline and 1.5 ni (8.6 mpphkr@biimo4s:
trifiuoroacetic acid were added thereto. The reaction m xture was
stirred for 12 hours at 100 t , upon the conpletion of 30 the
reaction, diluted with dichl oronethane and washed with a saturated

| ut fo i
Coparated. driod SUeE Gk Ef‘ﬁh“ﬁf 285 corfuft RPRiter B aa Sipy Laves
under a redu@é@lw(busaeen ofidighlozomethene, ae16 msTqu(ﬂtnﬂuomcctueamdswas
ted b t ;
1TuI ) o R ity ﬁr%ﬁ S8 o 5! Al AObOHR B ERE" o non, fhe
2911/ 162515Femidetion zmtlon the resulting mixture was dlSIﬂlﬂNl\ﬂCKeB(a(Nﬂuch
CDC13) 8 8. 2}9’ ésﬁme ?d“}emgv@@l(rélt ﬂﬂ'& the re?ﬂuﬁ% l_gs?d@wﬁ? basifit (gﬂzg

4H), 3.14 (m 411
Prepar at i on q)fsa irptg aﬁﬂ?ﬁ?‘%hé‘i’r‘@ oy - Rﬁ@@%bﬁ?lrboﬁﬂfﬁerm ﬁxgracted with

Syl') - pheny!l ] cHlotoBrea. 2- ’ﬂh@bfgdi‘i‘i@[d}egv@é" éégaraf@'\/'dned over aﬁh ué 3,90,

nunol) of Iro aqueous droch wer e
1ot e i O ged a8 o Stills ot R eshoned AR sar i e pvero A 493
at 100 It . rg@fthe Htl&compbindfyidlie7Eogpound obtained in the Step 2)

was 15 ssol ved i ol.,..a d.to.f

where the iron mﬁ%&@éﬁﬁg é?@ﬁﬁ)rgfﬂ fgga@ ’rq(aifri ﬁ‘iaozfé*j aigbr(t
t he conpl et ildh), Gi1% @ 1FDaG02dm, tHe 6r%E8s(rh} 2y 6180 dy2H),vd1 $4 (i, 4ENeD.65
over ashort( of Celite filter to renove Iron, and distilled under

a reduced pressure. The resulting residue was diluted with
di chl oronet hane and washed with a saturated aqueous sol ution of 20

sodi um bi car bonat&eﬁThe4 9" Jap &l AYET  VVOSE seg@_r(g_t(gg4_(g_ h&Hy B razin-1-

anhydr o qdfi Itered and arsriited. under a reduced pressure
to obtal i adipytimid 74ﬁﬂlﬂ110!glzeg§d)acglam1de

1H NVR (300|VHZ mﬁﬁlaﬁ og&iuké 1aslﬂﬁk 3pr3€€tﬁ1ré bf & 6 0?43}&351 1&H) was
6.84 (m 2H)

4H), 2.36 Mutﬁxcep]t ot U%{lg 54‘501}‘_19 (a{tfilgﬁd gynhn%tg) 3), mstead( g} the

{214- (4- rret fmh"tg@upér(&nmedl steb) 5), to obtain 452 m% of the title compound (yleld
phenyl am nol f,)ﬁholB 2-dl pyrim din-4-yl oxyl enyl)-acrylamde 1.8 g
(4.3 mol) e conpound obtained in the Step 3) and 1.1 g 30 (23.0
mrol ) &0 SOdI um bIFEARMIBNEO6MIdZ,cCPAIt 6d 778 km20H) 766 (d, 1H), 7.46-7.41

t et rahydr of f | higds e

of acr i oyl CRPLET G20, (R 2E0e TS, (61T @ 2l gf, Thnfar GELD.
for 30 mi nutdeA (dygbh, 348 (@bﬁﬂ)d PO Mo ftHpha36éadH)on, the resulting
m xture was di |l uto® wEsth: gischlsos gmaybare and washed with a saturated

aqueous sol ution of sodi'um bi carbonai e The organi c 35| ayer was
separated, dried over anhydrous Na2504, and filtered and distilled

WO 201115162515P0Trmﬁicbaﬁ&463amnqﬁé 2231 gducamhiRf ‘iﬁ§é€dﬁr@%sdf e&ed
over. The resulti reS|d ed by col m1 chro gfﬂpag _
(chl or of or me*C¥Rt E%nd’lsmag uorf-tf- ﬁ ]l“b4&ﬁP @W@'cr’rﬁn‘ga -(1-
desired conpathyl-fipesdin-4-4Bpkgnylamine, instead of 54 (4-hetByldifiérazin-1-

(300M—|z gﬁ

7 03@3%%?%12%{?% ﬁ’iepgb of Exﬁ%ﬁ’?%ﬁgﬂﬁo Ogtagb dtl&‘i ﬁPm@uéé %’g\
4H) 2. 61 (Bxatiplgs 224351((&25 ﬁ-@lmwhﬁn(ﬁﬂ%ll&il nfr 470 2 [MtH . The
pr ocedLgrfOe of Exanple 228 or a simlar procedure was repeated 10
except fTor using various am ne derivatives of Z-NH2(Z has the sane
meani ng as defined in the present invention), instead of :
4- (4- et hyl pi perazi n-1- yflbenzeneam ne in step 2) of Exanple 228, to
obtain the title conpounds of Exanples 229 to 237 as shown in Tabl es
9a and 9b. 15 WD 2011/162515PCT/ K112011/ 004482 <Tabl e 9a> Exanpl e
Structure Analysis data 229 --1-N-Th 1--. . N,
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1110 NH Oaift-N o / I H NWR (300MHz, CD30D) 8 8.04 (s, 114), 7.67 (d,
211), H7.45 (t, IH, 7.31 (d, 2H), 7.04 (d,i), 6.78 (m 314), 6.40
(m 214), vho 7R1hébs15L14), 3.23 (m 4H), 2.76 (m 511), %C%ﬁﬂ&ﬁ'ﬂ/ﬂ@&@)
I\/B(E51+) mz = 498.2 [MtHr. 230 ICH ish ctiliP NH A Oatpi -
.a.1,140 HO)4al 111-NWMR (300MHz, CD30D) 8 8.03 (s, 111)
7.73 (s, 211), 7.45 (m 1H), 7.31 (d, 211), 7.04 (m 111), 6.82 (s,

314), 6.49 (m 214), 5.80 (d, 111), {@411), 3.01 (m 411); MS
(ESP). mz = 457.1 [MeHr. 231 ° 1411 RO 3.4 On ' 14 HO 1H NWR
( 300MHz, OD) 8 8.14 (s, 114), 7.83 (s, 211), 7.70 (s, 111), 7.50

m 214), 7.33 11 7.11 ({, 211), 6.87 (s, 111), 6.47 (m 211),
(5. 83 (d? 11].%,“&”66 (Q"'“ ’f) 216 (s, 614); I\/BT'E%P%‘“ mx = 429.1
[MtHr. 232 40 -14NHt atN "~ J. NO-...Z. .. .. Aalp NO H II4-NVR
(300MHz, CD30D) 8| 8.0 “gsF 111) "H-NFR GeoMHE10)$0-d,) 60 10.87 (s, 111, .57 &, A,
(m 311), 702 (d, 314 Eg 5,8.22 {dL YH), 60UG, 16792 Ui,)1H), 5.57 @, (0, 7.4% kdh,
3.30 (m 211) 2% .90 d SN >5H d;31 61, 72151:5, 10 6.7B I, 1H), €33 (hiH),
(E*gltg‘sf)x mj; 3. ’3112, 4B, 218661, 0 233

SH)’ 1.80 (m 2H)| 5081[M
"Ny F 'H-NMR (300MHz, DMSO-dg) 5 8.60 (s, 1H), 8.53 (d, 1),
fﬂ” 8.36 (d, 1H), 8.00 (d, 1H), 7.62 (t, 1H), 7.46 (d, 2H), 7.32 (4,
225 1H), 6.93 (d, 2H), 3.83 (d, 2H), 3.48 (d, 2H), 3.12 (m, 4H), 2.83
\3 «©~ J\% (s, 3H);
MS (EST'): m/z = 5202 [M+H]",

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

N
LN
e e

10

40 mg (0.09 mmol) of the compound obtained in Step 2 of Example 223
15  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- dlmethylammopropyl)-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 :
20  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 reéulting residue was separated by column
chromatography (dichloromethane : methanol = 6 : 1 (v/v)) to obtain 2 mg of

the title compound (yield: 4 %).
25 'H-NMR (300MHz, CDCl;) & 8.10 (m, 1H), 8.02 (d, 1H), 7.93 (s, 1H),
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Heel gip NH -1.. oanN ' N 04.,..... KNW-Co HO 114- NMR (300MHz, CD30D)
88.13 (s, 111), 7.70 (s, 111), 7.60 (m 3H), 7.45 (m 214), 7.05 (m
111), 6.8S%wdsundddls 6.69 (m 1H), 6.38 (m 214), 5. 77 peihkrbdkhisbd

(ES11): mz = 451.1 [ MtHr. 234 'NTh ' Nab U hi 0i * 11 : 0 114-NWR
(300MHz, CDCI3) 87.96 (s, 111), 7.64 (brs, 1H), 7.58-7.52 (m 211),
7.40-7.37 (m 111) 7.12 (m 1H), 7.04 (m 111), 6.94-6.92 (m 211),

6.80-6.74 (M 581 )674@ M) 1@11%9(&9 318, $3( % ﬂﬁ%)é’iﬁ_’ 3921% fzé@l

02
%.15% (§ 7312 @s H9 33% 4E5).66 (wHSq 391, 311)@&4147(5 QH),oal m N
----,"11. NIPNOMS oD) 8 8.07 (s, 114), 7.75 (s,

18), 7.47 (m 1H), 7. 41 (m 28) “77047(m 311), 6.83 (s, 1H), 6.38
(m 211), 5.77 (d, IH, 2.99 (d, 28), 2.71 (m 111), 2.32 (s, 3H),
2.15 On,5214), 1.ERafiple 4227; FEepdratibn Nof N-éi'(i-@ hﬁibﬂﬂlfﬁ&azm 1-

cture Ana ySI' S
égtl 2/ %g?ﬁ P(l‘)-li{heny alnzlL{n% %gnzo[g-liagipynmldm-f ﬁguﬁ‘m tl)p enlyj'l)acrylamlde

N

N
10 OEH
2,0
1
O

S/

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;80,, 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 (¢, 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)amine)furo[3,2-d]pyrimidin-4-yl)oxy)phenyl)acrylamide
30

o~
L_N

Ay,

Hals.

s ShSTotg

/

83



-N--..-Na l414-1PI NHm .., "H NWR (300MHz, CD30D) 8 8.01 (s,
111), 7.73 (s, ill), 7.58 (d, 111), 7.43 (m 211), 7.28 (q, 1H), 7.02
(m 2H), &O701486251H), 6.57 (t, 111), 6.40 (m 211), S5péTkrR3e11bhids:
3.21 (In, 211), 2.60 (m M, 2.32 (s, 6H); M5 (BSl): nz/z = 476.2
[ MMHIt 237 HF Nais, ...Nl1-110 NHO aJ. N---"""" 0 HO / "H NWR
(300MHz, CD30D) 5 8.04 (s, 111), 7.70 (s, 11-1), 7.60 (d, 1H, 7.43
(t, 1H), 7.26 (d, Sebl),1)7. OPrepamatidhl) , of. 7@-émorola;tz,ni@o@nbk}é;-ﬁ&éga,z-
6.40 (m 211 1517‘@0" 1), 3.30 (s, 111), 2.85 , 211), 2. S,
31-1), 2.16@%437“—, 1.90 (m 211), 1.48 (m 2H); Ms (EST.): mz =
502.2 [MtHr. Preparation Exanple 1 5Tablets for oral adm nistration
conpri sing each of the corrpogds of formula (1) obtained in Exanpl es
[

1 to 237 as an active ingredient were prepared by the conventi onal
Jfjabl e 10. <fable 10> | ngredient

met hod based on the r enN
Amount /tabl et Actiy lie 100 ng Corn Starch 80 ng Lactose 80
nmg Magnesi um St ea n&lo Ppeparati on Example 2 Har d
gelatin capsul es for oral adrnPnl strati on conpri sing each of the

d f f I i i . 7 . Aact i .
Cnarodient ;5\/\12; 2?‘"%?5 (3351 hlfich | b aaMiERofoh A BIRRIAE | KEe:
reci pe of TdBicEnational FubhEipE-N RGP M O A00RALIARS b 20081 2394) was

I ngredi®nt 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 titie compound (yield: 64 %). |
15 'H-NMR (300MHz, DMSO-dg) & 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-v1)-phenyl]-4-(3-
nitrophenoxy)-furo[3,2-d]pyrimidin-2-amine

20 NN
~
H
Q1
O,N 0 )
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 NaySQy, 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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conpri sing each of the corrpounds of forrrul a (1) obtained in Exanples

1 to 237 as an actj.
net hod based on tH
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Steril e Wat
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15

20

25

30

35

S 15convent i onal
ll' LY yd leI'a.lel-l

aﬂ?ﬁie et hyI ene Glycol 400 2 ni

er8n1

1.3 g (22.4 mmol) of Iron and 2 mL of 12 N aqueous hydrochloric acid
were diluted in 10 mL of 50 % aqueous ethanol and stirred for 10 minutes at
100 T. 2.0 g (4.5 mmol) of the compound obtained in the Step 2) was
dissolved in 10 ml of 50 % aqueous ethanol, added to flask where the iron was
activated, and stirred for 1 hour at 100 T. Upon the completion of the
reaction, the resulting mixture was filtered over a short bed of 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,80,, and filtered and distilled under a reduced pressure to obtain 1.8 g of the
title compound (yield: 97 %).

TH-NMR (300MHz, CDCly) 6 7.79 (s, 1H), 7.32 (d, 2H), 7.24 (m, 1H),
6.84 (m, 2H), 6.75 (s, 1H), 6.65 (m, 3H), 3.22 (m, 4H), 2.60 (m, 4H), 2.36 (s,
3H);

Step  4) Preparation of N-(3-{2-[4-(4-methyl-piperazin-1-yl)-
phenylamino]-furo[3.2-d]pyrimidin-4-yloxy}-phenyl)-acrylamide

1.8 g (4.3 mmol) of the compound obtained in the Step 3) and 1.1 g
(23.0 mmol) of sodium bicarbonate were diluted with 20 ml of tetrahydrofuran
and 5 mL of distilled water, and 0.4 mL (4.3 mmol) of acryloyl chloride was
slowly added thereto at 0 C, and stirred for 30 minutes. Upon the completion

of the reaction, the resulting mixture was diluted with dichloromethane and
washed with a saturated aqueous solution of sodium bicarbonafe. The organic
layer was separated, dried over anhydrous Na,SO,, and filtered and distilled
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Test Exanple 1: Inhibition test for growh of cancer cell expressing
EGFR 20 In order to identify that the inventive conpounds
obt ai ned iwp laagkess 1 to 237 selectively inhibit on thergeytihogs:

t he cancer cell expressing EG-R nutants conpared than EGFR WI, the
inhibiting test of the inventive conpounds on the cancer cell growh
was conducted as follow For the test, a 25skin cancer cell line,
A431 over expindersa raguset-pregsurg ang daied wryr. Theresvdting residue wid separated by

delct o ot “posty o 18 SR gty SR TA0C (NS, g0

expressi ng Beget thgsigsirad; gUNPWﬂEH@ﬂ ¥)have resistance to the
approved EG-R i nHHINMR $360M 5D 18“9304)[3 EH)OY 6B1(8, Y8),9 .45 (t 1H),

cancer el I /g2l Atiad B ﬁﬁ)e%k%i@%?%%&méﬁ PRS2 et o

(ATCC CR1, 2368)2.80¢mNGID H.93 §s, GANCC CRL- 5908) cel | lines. A431
cell line was in Fsﬂgln/a a?gﬁ g%@gﬁse DVEM (Dul becco's Modified
Eagl e' s Medi um éﬁgg eEd [ etal bovine serum (FBS) 10
and 1% penicillin/streptonycin (G bco BRL), and HCC827 and NCI - H1975
cell lines were i W %
FBS, 1% penicill |ﬂ%s$ g@n‘ﬁy%f#xanm 1?@ Og_n%% %Fgg@éﬁgre W%? T %]aéed
cancer 1€el | ex¢ape§orsxsm$mrmuseamqueﬂvatutes @@&Nﬁ:(ikha@ths sere mepmingcasy
th d at 3 and; t he

aned a 7381 i Cfife! hﬁﬂégéiﬂ 1ﬁvé i&.?%a&e%'furﬁ-%at t aﬁ@#kfabﬂﬂl-

cell pellet was nm xe i nc
cul ture flaykb %HZGBWd@rSTQ%zt@f Evf@mpie 288 3tjabtgin thedtitle compainds ofs

renoved. Thexh@RRkP2OG0 081 lag SHEW iFEhIeE Owahd 9BPBS (Dul becco’ s
Phosphate Buffered Saline) and separated fromthe flask by using

Tri psi n- EDTA. The separated cells were diluted with a culture nmedi um
to a cqgcentration of 1 X 105 A431 cells/m, except that in case 20
of HCC827 and NCI -H1975 cells, the dilution was carried out to 5 X
104 cells/m. 100 gl of the diluted cell solution was added to each
well of a 96-well plate, and incubated at 37C under 5% CO2 for 1 day.
NCl - 111975 cells were starved in a RPM -1640 nedi um contai ning 0.1%
FBS and 1% penicillin/streptonycin to maxim ze the reacting
activities of the cell on the test 25conpounds on the follow ng day.
The conpounds obtained in Exanples 1 to 237 were each dissolved in
99. 5% di net hyl sul foxide (DVBO to a concentration of 25 mM In case
that the test compound was not soluble in DVMSO 1% HClI was added
thereto and treated in a 40C water bath for 30 mins until a conplete
di ssolution was 30 attained. The DMSO sol ution containing test
conpound was diluted with a culture nediumto a final concentration
of 100 uM and then diluted 10 tinmes serially to 10-6 JIM(a fina
concentration of DMSO was | ess than 19%. The nmedi um was renoved
fromeach well of the 96-well plate. And then, 100 Al of a teést
conpound sol ution was added to each well holding the 35cultured
cells, and the plate was incubated at 37C under 5% COQ2 for 72 hours
WO 2011/ 162515PCT/ KR2011/ 004482 (except that NCl -H1975 cells were

i ncubated for 48 hours). After renmoving the mediumfromthe plate, 50
ul of 10%trichloroacetic acid was added to each well, and the plate
was kept at 4C for 1 hour to fix the cells to the bottom of the

pl ate. The added 10%trichl oroacetic acid solution was renoved from
each 5 well, the plate was dried, 100 pl of an SRB (Sul f or hodam ne- B)
dye solution at a concentration of 0.4%dissolved in 1% acetic acid
was added thereto, and the resulting m xture was reacted for 10 m ns
at roomtenperature. After renoving the dye solution, the plate was
washed with water, and well dried. Wen the dye solution was not
effectively renoved by water, 1% acetic acid 10 was used. 150 pl of
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<Table 9a>

Example Structure

Analysis data

L_N
229 @ H

'H-NMR (300MHz, CD;OD) & 8.04 (s, 1H), 7.67 (d, 2H),
7.45 (t, 1H), 7.31 (d, 2H), 7.04 (d, 1H), 6.78 (m, 3H), 6.40 (m,
2H), 5.79 (d, 1H), 3.23 (m, 4H), 2.76 (m, SH), 1.15 (d, 6H);

MS (ESI): m/z = 498.2 [M+H]".

230

'H-NMR. (300MHz, CD:OD) § 8.03 (s, 1H), 7.73 (s, 2H),
7.45 (m, 1H), 7.31 (d, 2H), 7.04 (m, 1H), 6.82 (s, 3H), 6.49 (m,
2H), 5.80 (d, 1H), 3.81 (m, 4H), 3.01 {m, 4H);

MS (EST): m/z = 457.1 [M+HT".

231 o)
\*}N@\o
H

'H-NMR (300MHz, CD;OD) 8 8.14 (s, 1H), 7.83 (s, 2H),
7.70 (s, 1H), 7.50 (m, 2H), 7.33 (m, 1H), 7.11 (d, 2H), 6.87 (s,
1H), 6.47 (m, 2H), 5.83 (d, 1H), 3.66 (s, 2H), 2.16 (s, 6H);

MS (ESI*): m/z = 429.1 [M+H]'.

232 "o
MNQO

'H-NMR (300MHz, CD;OD) § 8.03 (s, 1H), 7.70 (s, 1H),
7.60 (d, 1H), 7.40 (m, 3H), 7.02 (d, 3H), 6.79 (s, 1H), 6.40 (m,
2H), 5.76 (d, 1H), 3.30 (m, 2H), 2.90 (d, 2H), 2.25 (d, 6H), 2.15
(m, TH), 2.00 (m, 2H), 1.80 (m, 2H), 1.50 (m, 2H);

MS (ESI): m/z = 512.2 [M+H]".

233

'H-NMR (300MHz, CD;0OD) & 8.13 (s, IH), 7.70 (s, 1H),
7.60 (m, 3H), 7.45 (m, 2H), 7.05 (m, 1H), 6.89 (s, 1H), 6.69 (m,
1H), 6.38 (m, 2H), 5.77 (d, 1H);

MS (ESI): m/z = 451.1 {M+H]",

234

'H-NMR (300MHz, CDCl;) & 7.96 (s, 1H), 7.64 (brs, 1H),
7.58-7.52 (m, 2H), 7.40-7.37 (m, 1H), 7.12 (m, 1H), 7.04 (m,
1H), 6.94-6.92 (m, 2H), 6.80-6.74 (m, 2H), 6.40 (m, 1H), 6.29-
6.25 {m, 1H), 5.79-5.75 (m, 1H), 3.79 (s, 3H), 3.48 (s, 3H), 3.02
(m, 4H), 2.61 (m, 4H), 2.35 (s, 3H);

MS (ESI): m/z = 501.2 [M+H]".

235

'H-NMR (300MHz, CD;0OD) § 8.07 (s, 1H), 7.75 (s, 1H),
7.47 (m, 1H), 7.41 (m, 2H), 7.04 (m, 3H), 6.83 (s, 1K), 6.38 (m,
2H), 5.77 (4, 1H), 2.99 (d, 2H), 2.71 (m, 1H), 2.32 (s, 3H), 2.15
(m, 2H), 1.76 (m, 4H);

MS (ESIY): m/z = 487.2 [M+H]".
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<Table 9b>
Example Structure Analysis data
~ ,\_,H A 'H-NMR (300MHz, CD;0D) & 8.01 (s, 1H), 7.73 (s, 1H), 7.58 (d,
N @ 1H), 7.43 (m, 2H), 7.28 (g, 1H), 7.02 (m, 2H), 6.77 (s, 1H), 6.57 {,

236 X 1H), 6.40 (m, 2H), 5.77 (q, 1H), 3.21 (m, 2H), 2.60 (m, 2H), 2.32

NH
N™N N
JH@o»\g} (s, 6H);

MS (ESI'): m/z = 4762 [M+H}",

HE "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 (4, 1H), 7.04 (m, 2H), 6.79 (s, 1H), 6.62 (t,
o Nh 1H), 6.40 (m, 2H), 5.77 (d, 1H), 3.30 (s, 1H), 2.85 (d, 2H), 2.31s,
~ \‘)LN’@‘O% 3H), 2.16 (m, 2H), 1.90 (m, 2H), 1.48 (m, 2H);
H o4  |MS(ESI"): m/z= 5022 [M+HT.

237

Preparation Example 1

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 30 mg
Lactose 80 mg
Magnesium Stearate 5mg

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
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 5 mg

Preparation Example 3

Injection formulations 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 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 (IN) adjusted to pH 4

Preparation Exarnple 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
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

In order to identify that the inventive compounds obtained in Examples
I 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
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.

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)
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
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
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
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
attained. The DMSO solution containing test compound was diluted with a
culture medium to a final concentration of 100 pM, and then diluted 10 times
serially to 107 1M (a final concentration of DMSO was less than 1%).

The medium was removed from each well of the 96-well plate. And
then, 100 pul of a test compound solution was added to each well holding the
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 ul 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
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
was used. 150 pl 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).
Glso, the concentration at which 50% inhibition occurs, was evaluated
based on the difference between the finai 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 GIso and the result analysis
were carried out by using Microsoft Excel, and the results are shown in Tables
14ato 14f. 'Wherein, A means that GI;< 50 nM, B means that Glsqis 50-100
nM, C means that Glsgis 100-1,000 nM, and D means that Glso> 1,000 nM.
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<Table 14a>
Glso
HCC827 NCI-H1975 A431
Exampie '
EGFR DelE746 A750 | EGFR L85 SR/T790M EGFRWT
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>
Gls

HCC827 NCI-H1975 A431

EGFR DelE746_A750 | EGFR L858R/T 790M EGFR WT

37 C A D
38 A
40 A
41 A
42 A
45 A
46 A
47 A
48 A
49 A
50 A
51 A
52 A
53 A
54 A
55 A
56 B
A
A
C
B
A
A
A
B
B
A
A
A
B
A
A

Example

(w

Cloloig(igl.

57
59
60
61
62
65
66
69
71
72
76
77
78
79

A
B
A
A
A
A
A
A
A
C
A
A
A
A
A
A -
C
C
C
A
A
A
A
A
A
A
B
A
B
C
A
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Glsp

Example

HCC827

NCI-H1975

A431]

EGFR DelE746_A750

EGFR L858R/T790M | EGFR WT

82

A

D

33

C

84
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<Table 144>

Glso

Example

HCC827

NCI-H1975

Ad431

EGFR DelE746_A750 | EGFR L858R/T790M

EGFR WT

126

127
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129

D
D
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<Table 14e>

HCC827 NCI-H1975 A431
EGFR DelE746_A750 | EGFR L.858R/T790M EGFR WT

Example

178
180
181
182
183
184
185
186
187
189
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>
Glso
HCC827 NCI-H1975 Ad431
Example
EGFR DelE746_A750 | EGFR L858R/T790M EGFRWT

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
the HCC827 and NCI-H1975 non-small cell lung cancer (NSCLC) cells
expressing EGFR mutants (GIsy= A or B), with no anticancer activity on A431
cell expressing EGFR WT (Glso=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
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, Glsp)= A), while it provided no inhibition activity
against NSCLC cell lines expressing EGFR T790M point mutation (NCI-H1975,
Glsg= D). Also, the currently marketable Lapatinib which inhibits both EGFR
and HER-2 showed a weak inhibition activity (HCC827, Glsg= C) or no
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inhibition activity (NCI-H1975, Glsp= 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
Tablesl4a to 14f including A431 cell line (GIse= 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
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 normat cell,
which suggests that the inventive compounds can be used as more effective and
safe anticancer drugs to NSCLC patients.

Test Example 2: Inhibition test for activities of EGFR WT and
L858R/T790M kinase

The inhibiting activities of the inventive compounds obtained in
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 selution, and a solution containing 4% DMSO were prepared
therefrom and diluted to a concentration of 1 UM to 0.0001 uM. 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
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 1M ATP solution were
successively added thereto and the plate was incubated in a stirrer at room
temperature for 60 minutes. After 60 mins, 10 ul of coloring reagent was
added to the resulting mixture to initiate a fluorescence reaction of peptide
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 ICsq, the
concentration of x-axis at which 50% inhibition was observed. The
calculation of ICsq and the result analysis were carried out by using Microsoft
Excel. The results are shown in Table 15. Wherein, A means that ICsy < 50
nM, B means that ICsyis 50-100 nM, C means that ICsyis 100-1,000 nM, and D
10 means that ICs> 1,000 nM.

<Table 15>
ICso

Example EGFR WT EGFR 1.858R/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 (ICsq=
C or D), while it showed an excellent inhibition activity against EGFR
L858R/T790M mutants having a resistance to the commercially marketable
EGFR inhibitors (ICsq= 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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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 16¢c. Wherein, A means that
ICso< 50 nM, B means that ICspis 50-100 nM, C means that ICsyis 100-1,000

nM, and D means that ICs> 1,000 nM.
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<Table 16b>
I1Csp

Example BTK JAK3
82 A
83 A
85 A
88 B
89 A
91 A
95 B
99 A
103 A
104 A
105 B
125 A
127 B
129 A
130 B

141 A

A
A
B
A
B
A
A
A
A
A
A
A
A
A

142
145
146
148
151
152
154
169
173
174
177
179
180
181
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<Table 16¢>
ICsp
Example BTK JAK3

182 A B
183 B B
187 B B
199 A A
203 A B
219 A A
223 A A
228 A A
229 A A
232 A A
233 A A
237 A A

As shown in Tables 16a to 16¢, the inventive compound showed an
excellent inhibition activity against BTK and JAK kinases (ICsp)=A or B).

Test Example 4: Inhibition test for activities of BMX, ITX and RLX 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 ICsy <50 nM,
‘B’ means ICsp= 50-100 nM, ‘C’ means ICs9=100-1,000 nM, and ‘D’ means ICs
>1,000 nM.

<Table 17>
ICsp
Example BMX ITK RLK

1 A B A
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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 (ICsy = 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, BIBW?2992 (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=Lx§%2
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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 19 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 | 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 16c and Fig. 3, the compound according
to the present invention inhibited the activities of BTK and JAK3 kinases, and the
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inhibitions reduced edema, inflammation and flare as well as anti-collagen
antibody values in a CIA model of autoimmune arthritis, compared to a control
group, and also reduced the formation of pannus in histopathologic testing. The
above results in a rodent model of arthritis suggest that the compound according to
the present invention may provide clinical effects for patients with rheumatoid
arthritis.

In addition, the compound according to the present invention significantly
reduced the secretion of interleukin-6 (IL-6) and TNF-o in human peripheral
blood mononuclear cells (PBMCs) and mouse splenocytes abundant in T-
lymphocytes, B-lymphocytes, Cytes and macrophages after treatment of phorbol-
12-myristate-13-acetate (PMA), phytohemagglutinin (PHA), lonomycin, and
others which stimulate lymphocytes, compared to a control group. This
demonstrates that the compound according to the present invention inhibits the
activation of lymphocytes.

<Table 19>
Evaluation of clinical scores of arthritis
Rate Characteristics
0 No edema and flare in paws, ankles, and ankle joints
1 Flare and mild edema in ankles or ankle joints
2 Flare and mild edema generally from ankle joints to ankles
3 Flare and edema from ankle joints to toe joints
4 Severe edema or spastic tetraplegia in overall joints, paws and toes

While the invention has been described with respect to the above specific
embodiments, it should be recognized that various modifications and changes may
be made to the invention by those skilled in the art which also fall within the scope
of the invention as defined by the appended claims.
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heterocyclic amino, heterocyclic Cjalkylamino, heterocyclic aminoC,.salkyl,
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206 C A 2 ot 1 ni
Ci.salkylcarboxamido;

the aryl refers to a Cq.j; cyclic or bicyclic aromatic ring;

the heteroaryls each independently refer to a 5- to 12-membered cyclic or
bicyclic aromatic hetero ring having one or more N, O or S;

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, 8, SO or 80,, in which a carbon atom forming the heterocycle optionally
has one or more substituents selected from the group consisting of Cygalkyl,
hydroxy, hydroxyCi.salkyl, hydroxycarbonyl, C;.salkoxy, amino, C,_galkylamino,
di(Cy.galkyl)amino,  di(C,.salkyl)aminoCi.ealkyl,  di(C,.¢alkyl)aminocarbonyl,
heterocycle, heterocyclic Cy.salkyl, 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, Cy.qalkyl,
monohalogenoC,salkyl, dihalogenoCi.galkyl, trihalogenoC, salkyl, Cs.¢cycloalkyl,
hydroxyC,.¢alkyl, Ci.salkoxyC,alkyl, Cjsalkylcarbonyl, hydroxyC,.
salkylcarbonyl, Cjsalkoxycarbonyl, carbamoyl, C,alkylcarbamoyl, di(C,.
salkylcarbamoyl, sulfamoyl, Cigalkylsulfamoyl, di(C,.salkyl)sulfamoyl, C,.
salkylsulfonyl, aminoC,galkyl, Cj.alkylaminoC,alkyl, di(C;.¢alkyl)aminoC,.
salkyl, di(Cy.ealkyl)aminoC,.calkylcarbonyl, heterocycle, heterocyclic oxy,
heterocyclic thio, heterocyclic sulfinyl, heterocyclic sulfonyl, heterocyclic C,.
alkyl, heterocyclic carbonyl, heterocyclic C,.alkylcarbonyl, heterocyclic C;.
¢alkylsulfinyl, and heterocyclic C,.¢alkylsulfonyl (wherein, when the nitrogen
atom forms tertiary amine, it is optionally of an N-oxide form); and

optionally, the Cygalkyl is partially unsaturated or has a Cj.gcycloalkyl
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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N N N N
G QY Q0O
Ny Py 0:8:0 0:5:0
\OH ,\N\ N ? ~
i
Zt44 2145 Z146 Z147 Z148 Z149 Z150
3 0 0 0.0 O 9
N\l F N~ N F
N N N N N N
Lk QO QO
N N N N N
OO
2154 Z155 Z156 2157 Z158 Z159 2160
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A <Tabl e 16c> 1Cso Exanple BTK JAK3 182 A B 183 B B 187 B B 199 A
A 203 AB 219 A A223 A 228 A 229 A

WO 2011/162515 PCT/KR2011/004482

DL D DD S LD
(‘N) HN\LN, HN\LN, HN\LN, HN\L@ HN\G\ H&OL_ HNU\
(NJ '

Z161 Z162 Z163 2164 Z165 Z166 2167 Z168 Z169 Z170

QP RRYL L DS D
"Go G G ©
) S P e S |
TG Coaon g O
2171 2172 Z173 Z174 Z175 2176 Z177 2178

{

zi79 2130
0Ny 0T NN O™ NH 0™"NH O”"NH 0*"NH H
’\,N NP N ('H Ffo N N
g N N N ) | i
U i | Y N
Z181 Z182 Z183 Z184 2185 Z186 2187 Z188 Z189 2190

0 L o L o K L o X X :’I
F F E Na F
- N~ N~ N N N
N N. N, ! K ! U I\’»?N\ k’/\'&\ Q
1 N
2191 2192 Z193 Z194 Z195 2196 2197 Z198 Z199

%R S

D,r QNG‘\ (P

Z200

2201 Z202 Z203

3. The compound of claim 1, wherein the compound of formula (I) is selected
from the group consisting of:
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232 A 233 A 237 A As shown in Tables 16a to 16¢, the
i nventive conpound showed an excellent inhibition activity against
BTK and JAKORMWA&GSE (|1 C50= A or B). Test Exanple 4: | niRCBIKR2011/004882

for activities of BMX, I 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 ani-BLR-@mygthesy(4-(A-itetlodpiperazits 1 adyphehy e )eizyol8,2-

The results i lenl7. . The letter "A" in the table nmeans

| C50 550 nnﬁﬂ%ﬁ&r}g%giqq‘é@@“@?%@%@ﬁ 'C means | C50= 100- 1, 000 nM

and 'D neans | G832 @o@-metylpipdabinel -y phéd amboythidre [ BRM]pFoilik- 1

ABA W 242}&( }@é}l ﬁ%lﬁ%ﬁé—l/ 004482 As shown in Table 17,
o az(rg e

the conpound according to the present invention
ef fectivel y i nhiNiBedd-(HE@-feambutyl-pRipeeazire 1 sl hhenylBmno)#hikEnol31%, and

RLK ki nase = AR 5 e 5. Anticancer efficacy test
in nude m ?gﬁiﬁémlpﬂ%y&}){lﬁ&h%%cwg’ cancer cells _The
conpound accor di Mg-”t -(End-@riduagrethyhpiparezin( Expberylamingsthienol 5 2-
for its antdlpwimeRlinef{R& ).93@}1)np§é@jdif{i_dgp nude m ce xenografted with
NCl - H1975 cancer cglﬁés I&&jhoﬁﬁ restl_lsjéance to Er]otinib previously
approved for t heM P ddr@eldr TgHueressthy Reniperpzingl -¥hmhenylagiaok o t he
acqui si ti onhi??plBﬂ;E]ﬁsf}ﬁﬁiﬂimiﬂbeM?I&h Dacrjrlﬁnﬂde(djﬂ to evaluate th he
anticancer effi oxi Ci of .t conpou cecordin Q, I -he
present inventi gﬁigéﬁ'&qﬁﬁfﬁ?‘%ﬁéﬁw gplﬂe%érf'ﬁé’f@f’ﬁ%ﬂ?@ﬁw@ﬂ“rﬁ@ﬂﬁ%
exhi bi ts extpyrmidin-deyloxy}-yphenyly-asykmside; non-smal | cell |ung cancer

ot Y S GRS SSD LRSS e il

-

Cul t ure Coldlpgimisin-daglogy)-phenybl-adrglamitie;on of tunor by subcut aneous

injection with | _ | Al - 1L eln- i)
back of i ce. | par AR doR MitetBl L bhRRE LS ) FHERRRHR Rl -
gener at i on AgimKkiR-3r yloxkpiphenyl)-acrylamide; n the test, a tunmor in the
S eh Ui ovisah ) i L) . ! ;
30 mg, and 4o ;ﬁség?ﬂ ﬁq%rfg%eﬁﬁmﬁ@gtgﬁ% AL tiendl %8 ©
usi ng a 124%§x1ye l}l—gé}glp)_i}' Y fi‘:ﬁﬁéaﬂ'ﬁd@urmr (V) is calculated from
1; ol | owi ng( equat iM-xzaﬂt(efmethglsila,_rsidiazabi_oga@[ﬂaaq?@-flﬁhgﬂﬂaﬁai?@ort
i amet er . ernier cali\per. twi ce a week for ays o
test. All %g#&[ﬁ%@y\én&l %/%-é-éf(i%)fyafh%ngmﬁcmlg@\ﬁeéd one tinme Zl day for
total 10 days, an@3(B<1methyl-Zroan3 difiteiatiydoo- f Hibentzo[Blazepive?- gr owt h
i nhibiti ; : : "Gl { ed trol
ond the o e i At O £ A B SO BIARRRL P T ose
cal cul at ed bas edvﬁr@'i@'lb@bsix)wé'r(éHﬂeﬁhﬂkplmélﬁwé-ﬂhpg@ﬂyiamf@@dniﬁno[ér?e

cal cul at ed sy diRULABKPEIIRIYRLAPPRmMaend 3. The results are shown
in Table 6 and Fi ?f'&%-?za%pz' BlgtEguatl on 1>V = L x S212 wherein, L

is along diamet¥ ¢tBoxy-dt{drmethy hpinesidin-3-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamide; '
N-(3-(2-(3-fluoro-4-(4-methylpiperazin-1-yl)phenylamino)thieno[3,2-
dlpyrimidin-4-yloxy)phenylacrylamide;
Diethyl(4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-
yl)amino)phenyl)phosphonate;
N-(3-(2-(4-[1,4']bipiperidinyl-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;
114




<Equati on 2> IR (% = (1-(RTG of the treatnent group of test

material )/ (RTG of the control group)) x 100 wherein, RTGis a
rel ati ve \WOaNLYg62814 h, which is the nean tunor vol une 86T&RpeILIGEE] ar
day based on daily nean tunor vol une. <Equation 3> rri BW (9%

= (1-(nmean body wei ght on day x / nmean body wei ght just before
adm ni stration)) x 100 wherein, day x is a day on which the body

weight loss is largest during the test. Foll ow ng Table 18 is
the results of | R-@n@- mefh pAISint4L I7a‘§mh8 yivo nodel. <Table 18>
Conpound BI 1 g I%x % e 50 rr%kg IR 1) 77% 75%

nBW. 2) 9. 194°FPPEsRY M cfHPH% 1& Y hegyhiacylmides on; 2)

measured on 10t thay(mﬂﬁomdctr(mmm ipefhzin-1- 1)phEh?1aﬁﬁmueﬂo[9f2 the
present inventi.on _g_ POt |nh|B -R W' and exhl bited an excell ent
activity orfIB8 idiryio Jpheny Dacry ﬁ’-srrall cell lung cancer
EGFR T790M 1 s SHOwT L0 TaL e I8 aot e s aad LR It orts
1 gs an : i nhi bi tors
exhibited cC Hggr a@ﬁ%@?&y@%ﬁ@&%ﬁg} g?AZQQZ in NCl-H1975, an ani nal
;rgg/()el ml fh is t‘ﬁé(‘lﬁﬁisacrﬁlatrildopihemoxp)thﬂem[ihd(]jgfrﬁ?xfdmtg }G)aﬁlmﬁagf ¥S
[ d an side effects resulted from

t he phar macofﬁ% }(;Vgﬁln@%%h?ghg%&m%ig% Bl ogi ¢ di seases and body
wei ght | oss (31 BY#dgnethyl-392«f- (&engthvlnlwezmaeaﬁph@ykammomm[m ght
gain in thQ{]ﬁﬁQﬁﬁdlﬁaﬂ &Mx?%eﬂ g@). These  experinent al
results show tha& Qfg{ u accordl ng to the present invention
sel ectively and % qrg_gp& F“I‘if“ﬂ methsﬂwega@mlhyafpf@aﬂ@annmlqw 2-
r33| st anCGﬁ@r}iﬁ?&tﬁn%ﬂ?ﬁ@t pyeﬁ)m)ea Iaﬁhti@ﬂ gfl EGFR whi | eI show ngdno |

verse side e S es nhi bition o agen-j nduce:
arthritis in m clg% tho;|qh3§;§§g9 4f‘86@isﬂlﬁ%ﬁa@nf El)éﬁr]ﬁné'lﬁwn%ﬁhlpﬁ
;:ﬁrrpound ac%W@n—t@lbhy)pﬂmnﬂ@aﬁrylammu OR for rhe;mat oid arthri t| s,

e conpound wasysil tgC nhi. e
col | agen-i nducecfvzgta% (gqm%@y%qg%gﬂ'y %'Zé P@@BEPSJE@%OQK%GA y
used, repr edpynimiding- )elaxb]mei@wylahndetl s nodel, arthritis of which
is induced by I Y. Eﬂ)ﬂg) gerﬁhﬁtPFErbB%%ﬁé’ pgcdf"[ g@ghﬁ ﬁ/l@ﬂﬁmqt?o-phenoxy)

i mmunol ogi ¢ adjuvan | OF
hi st oconpathisnei3sdrJinyrsridin- M@lw-@bgnm -aplide;i H 29 or H2' and thus

CD4+ T cells anoN Ba&RBGhillb t
col | agen a J@ME?“ %vat eg@édo)ﬁyﬁﬁ&ﬁQlf'382 @?J& Hl:]lfd?‘?%eﬂ %gm\%\lg%a%s
old) were ﬂeupgqp N '4' PFWFF’&H‘@FWW"@CU on of 0 7 nL of a
suspension |i qummmzw(mﬂgnp?qmln-wqﬂ}ymanﬂ&nﬁn@ﬂheﬂo[gf2 Ji]spgﬁnhhm-zt-
collagen is l,sif of conplete Freund's adj uvant

suppl enent 3110’553 Q@?’é’h”é‘d&bercul osis. After 21 days, the mce were
second i muni zedV43~(24¢-(4aepeopydrpiparazinol-g])- Ifﬁ)egghh}lhoy thf;laidﬁg,za
suspensi on Jme o mg/ mL of type Il

col I agen i gﬁﬂgﬂﬂﬁ@ﬁ QM%%@X?W@(‘&%%M s adj uvant containing no
bact eri a t uber cuf-6%{(2-(4-A44(22- @ﬂmmethﬁfl)qanmhqyumlwaylannno)n ce were
eval uat ed i H@g{.‘ L& Ifl.and seven ani mal s

wer e groupggén ghznt tﬂtﬁﬁﬂl &égﬁ%ﬂeﬁﬁgg ri rrenfal group i s between 1
and 2. Test samgf Qs(%rﬁﬂ'lméiﬁzal hgnﬂemm@ﬂbmi%wﬂmlm@n-%ylaxy»

adm ni st er gHedy)- g&ym@[gt of 10 nL per body weight for 14 days

everyday by usi The clinical scores of arthritis (David D
Brand et al. ,\&Q_@Q 2418?186@?111-bﬂéwhenﬁwlmjéum[ﬁér@pmmlmw three

tines a da 10x heﬁgjc@m@ynd of Exanple 1 reduced edenma and flare

until the [ ast of .t test in 10 ng/k nd 30 ny/ kg
groups conpar ed%i'ﬁ' 'g%z‘ﬁ%ldlr&?@dgimlﬁﬂ‘@%ﬁy WP@&HX’?’Q’%’%‘&U’@E@' edens,
i nfl anmat i phergi ﬂnfrioi)-ltlelen@[ﬁz-aﬁaymﬁilﬂm-grﬂm)qﬁiﬁyl)l’a)crylamme As shown in
et ok ek et T DN B S T P B
4-yloxy)phenyDacrylamide;
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<Tabl e 19> Evaluation of clinical scores of arthritis Rate
Characteristics O No edenma and flare in paws, ankles, and ankle
joints 1 Maeeiaedisri | d edema i n ankl es or ankl e joi nt ecz/Kr2eneoaed
m|d edema generally fromankle joints to ankles 3 Flare and edema
fromankle joints to toe joints 4 Severe edema or spastic tetraplegia
in overall joints, paws and toes Whi l e the invention has been
described with respect to the above specific enbodi nents, it shoul d
be recogni zed thM(3¥(QLG4OGAS(mﬁyI%uE@§ylﬁjiperaﬂﬂ-F— apmlmmmlmgmi 0
the inventi (5_]431 IIedln art which also fall within the
scope of t é Pio% 04 WVQ@W&’F@ﬁe appended clains. WO

2011/ 162515 PCT | 13 24M0@44epy Ipiatazins | Gilphbiylamino Yihieno[8 2rglpyrichidin-4-
formula (1) QaIIy acceptable salt thereof: HI1 Nr-N
-, \>0 B 1?’@%&?‘%@#@%‘&: Wis Oor S Xis 0, NH, S, SO or 502; Y
is hydr ogen at oan -(BeRege-@napholii- 46®rlt«;dy1)3p1p€fe@ai qu»lyphenylamma)-and B

h di (Cb
gg?k;fi;aml none Wﬁﬁl&%ﬁm‘%q%}&%ﬂ ?glr%'g]ar yomha\?lrngI (()ne or nore
substituents selfédﬁéa (#rdA-dimethy xemmsﬁrssz%ybfphcnyhnng@)athmmﬁ 2-

hal ogen at ﬁhﬁﬂﬁﬁlﬁy 1o } Hen ¥ Cl. 6al koxy,

Cl 6all cylgﬂ?% gL g 'carb di (Cb6al kyl) am noC2-

6al koxycar bonyI X’é%(ﬁt@‘m rpdgiip eé'ﬂi/%ﬂo}ﬂ(l{eeﬁ@a}laﬂﬂb{%mmé

car banoyl , gﬂglﬁm@)yl di (Ch6a| | cyl ) car banoyl ,

di (CL. 6al ky!| k | f k I f |,
AN Sl i A AR N EYRTRE Y

Cl. 6al kyl sd];ﬁmidm—@lﬁz)tbmms&ﬂyﬂ)anwmmﬁie( Cl_6al kyl ) phosphonyl ,
L o oy A B R el ey oy e 1 €
b6al | cyl) pybstihybapiobphehyplyimineyttiremo]3;2-ABpyimidin-4ch6al koxyC2. 6al koxy,
gg‘alnf)(cz?/l ?2#1&%;{ P éﬁ}/]ﬁ@é&ﬁ%ﬂ%ggﬂ( IC) am noacety
ani noC2. 6al koxy @(3ﬁ&i(ﬂﬁhm@@lm@ﬂmq)@C@ﬂi@MMmﬁaI koxy
hydroxy%ﬁ@@mé@maeﬂlm%&al koxyC2_6al | cyl am no,
am noCz. 6alky a%—?g-(z-(cl-(l-oxo 1 A\ *-thiomorpholin-4-yl)-phenylamino)-thieno[3,2-
d|pyrimidin-4-yloxy)-phenyl)-acrylamide;
(S)-N-(3-(2-(4-(3-(dimethylamino)pyrrolidin-1-yl)phenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)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-cthyl)-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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6al kyl am noC2. 6alkyl am no, di (C

b6al | cyl ) am noC2. 6al kyl am no, het eroaryl, heterocycle, heterocyclic
oxy, het evomywmhii€stshi o, heterocyclic sul fnmyl, heterocyettxkruienyl
het erocyclic sul fanoyl, heterocyclic Cl6allcyl, heterocyclic

Cl. 6al koxy, heterocyclic amino, heterocyclic Ch6al kyl am no,

het er ocycl i ¢ am noCb6al kyl, 108 heterocyclic carbonyl, heterocyclic
Cl. 6al I cyl carbonyl, heterocyclic carbonylCl_ sal kyl, heterocyclic
Cl1. 6al kyl t hilexy)pBéeyReyflhinidesl. 6al | cyl sul finyl, heterocyclic Cl-

6al kyl sul f onyl , ernogycl i c ani nocar.banyl , ocyclic
cheal | 2§| ani %oca&ﬁgfgf ey eyfaema%%’a%ﬁ%?[m@wé@-&w ,
het er ocycl ildoxgpbhensdyicekdamideg het erocyclic C 1. 6al kyl car boxam do; the
I f t - | | i.cv.cly.c. ti i.ng; th
et eroaryl 5 each TG ipRinflaftie)GieB S S rimiistea eyl o or
bi cycli ¢ arybeay)phengheaerylamidg; havi ng one or nore N, 0 or S; t he
het I t I .a. i.
insaturated 3. -y GFEERAIEs eekh bR Lo B PR facté 2
one or nor &pyrimidis4-GowxmpeayDacrylamideh a carbon atom forming the
het | ti I L& (& uhstt inSELRC h
T B o
ydr oxycar i) - ) 1) :no,
g: E% ggll: gyl) ?ﬁwggé%qhg(@l]@%%ﬁg Qc .iljﬁlg%’l%i( e:s)llridc()i%’:ﬂl’-l ic Cl 6allcyl, and
het er oar y| Ybﬁﬁﬁlﬂm&ﬂ%ﬂg@?gﬁh&n{lﬁ@rw Yﬁ@t*‘é‘%’@é%ﬁ@ ti ongl ly
cogp{i ;ses ? ni 'f rM@MZ?EQBREigﬁMIIILﬁg@h@?ﬁDIOﬂy ﬁ@j&}hﬁiﬁtﬂ&htﬁnob,z-
substituen ected firo e_group, consisting o rogen atom
Cl. 6al | cyl ﬂﬁ?ﬁ%@?’%@@ﬂﬁﬁ?@éﬂyg)ﬁc 't?if‘Ha‘F’ogenogjl. 6al )Iéyl , )
tC r1 i ga: FgenoCl. g;v{-i#(z-:(z-(mﬁnyda;m&ﬂLyiypyndi%ﬁig—dxﬂﬁgh&aglﬂglim)-ﬂ;ienoP,z-
. 6a cox%q: i 1&%@{.‘_ f)%ic@fé}g._i o.nydroxyC oa car bonyl ,
Cl. 6al koxycarbon Car ; .7 ba | car banmoyl ,
01 (0 6811 Sy1) cambinigis-ComhdanoirL:yIipemingl yoiphénbpmino)-thieno[3 2
di (G _6al k ulf: |, 1 noC2. 6al i cyl,
Cll( 6al_kflll aﬂ%’g%@wﬁlﬁ%ﬁ%ﬁf?%l?z}%nog ngaki , : _I - _
di (G _6al kypar ni 2E4i(hyimg ino-pipeidipclyrl)wheprlaarine)ydisnolHRy |
het er ocycl pry&hﬁﬂinh%tlekﬂcﬁnyg-@ﬂymﬂe; het er ocycl i c sul fonyl,
e

het € [ i c | | l.i b , .h i,

Gt Gt eyt car bon - Bkt A P f Ry Dinhery RO Fe | ¢
ST it b st e o o
the CL_6al kyl ?g”'ﬁ%?#‘.(%wfﬁvf%%g t‘%‘ﬂb‘%"' FWFP&E&'&%&?.‘KQ;J&@E‘X‘%PO)‘y’

noi ety, anthiene{3;2ed}pysintdin--yidry ieeyDaygntlamade; sts in a car bonyl
01, 2,10 CORSASING Ty 15 g L 51 B

group consistin r mul
2011/ 16251@@0[%@Mﬂmdm%ylommmﬂsrylm N) CNN) CNN)

2412002437447 0s v aDabgan PV bR LSRRGS o
IN) (N) 211tenciS2rapymmidined-yiey)-phenyidacndamids;
N-(3-(2-(3-chloro-4-(4-morpholin-4-yl-piperidin-1-y1})-phenylamino)-
thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(4-(4-hydroxypiperidin-1-ylphenylamino)thieno[3,2-d]pyrimidin-
4-yloxy)phenyl)acrylamide;
N-(3-((2-((4-(4-(hydroxymethyl)piperidin-1-yl)phenyl)amino)thieno[3,2-
dlpyrimidin-4-yl)oxy)phenyl)acrylamide;
N-(3-((2-((4-(4-(2-hydroxyethyl)piperidin-1-yl)phenyl)amino)thieno[3,2-
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Cd FC F QN4 (7) NCN)(N) N IC7)1 CNN) | CNN)
213121322133213421352136213721382139 WD 2011/ 162515

PCT/ Km01%§%§§§§‘i]542121612162216321642165216621672168%&@/3%%319'%0“44?2

14- 21912 9521962197219821992200 3. The co

1, wherein the conmpound of formula (1) is selected fron1the group
consi sting of:

N-(3-(2-(2- nethoxy 4- (4- met hyl pi perazi n-1- yephenyl am no) t hi enof[ 3, 2-

KII- %r |(r2n ((j|4 ‘%]H ‘ﬁ@ﬂ‘?‘w‘é@?@@@?ﬁﬁ@%ﬁﬁﬁﬁ’é% am no)thieno[3,2-d]pyrimdin

4-yl oxy) phenyl ) a¥(@H@nidel@-(cthylsulfonyl)piperazin-1-yDphenylamino)thienof3,2-

N-(3-(2- (4rﬁﬁﬁyﬁﬁr‘ilnb‘y%ﬁp@%%g@é&?[a}ﬂl %) phenyl am no) -t hi eno[ 3, 2-

di
KL %r I( r2n-(|4 (4- (ZN#(Bt(ar(d—(«64Mlmlpmﬂmrmhm}methﬂl))pmmmmthmﬁoEh?eno[ 3,

2- d

N-(3] Fgrl(zn Qﬁ(@ %h%%{ ?th%ﬁ%l\’)a@ﬁy pﬁ pera2| n-1-y1l)-phenyl am no) -

t hi eno[ 3, 2- dj perTfﬁt{QrHﬂdlyﬂw@n)\mph@ﬂM-)Ph&éY )d‘éll"fno[‘ﬁp2 -dlpyrimidin-4-
N-(3 (2- (4yg6xr?( ZZrDHEFlg gﬁ.ﬁu&;)pl per azi n-1-yl) - phenyl am no) -t hi eno[ 3,

- h | ami de
N (500 (o 2Nf(§d2 4@3&@0 13?” ékﬁgemm-mmsmymwmmm eno[ 3
, 2- 4
N—(3 Fg“(Tt?iZﬁﬁy W(}ﬁ %%ﬁé %EE z| n é) ) gh?nyl am no) -t hi enof 3,
2- d] pyri m di n- 4E)EEN( r@él()d lﬁy aming)prop-1-¢n-
lc\llr g ir |(r2n ((]I |4gﬂ%hfﬁ%%mh&%ﬁ?ﬁh%ﬂg@nﬁﬂwﬂ)ompheﬂ}d)mcmammﬁ, enol 3, 2-
N-(3-(2- (4- (5 1« PR AF 5-amineipheny tisnokir
tNtlign%[ZSE id(jnﬂéipimldm&yﬂ)mwpbmml}apgmige acra;i/TamE}}je 9&31% ?ﬂ ")
yl am no) -t hi eno[]g (g a >t§ ﬁﬂi fl %Pgﬁ%%%%l}gx%ﬁﬂa%%)e@ﬁé}mﬁ 2-
N-(3-(2- (2aﬂpxmn@n-4i rlpxﬁiaphgn)d)aaw}armdnr4 y1) - phenyl ani no) - t hi eno[ 3,
2- cipyrim di n- 4yyb @ayh- @SB Ip et AT Hemethyl)phenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamide;

N-(3-(2-(3-fluoro-4-(4-methyl-piperazin-1-ylmethyl)-phenylamino)-
thienof3,2-d]pyrimidin-4~yloxy)-phenyl)-acrylamide;

N-(3-(2-(4-(piperidin-1-ylmethyl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamide;

N-(3-(2-(4-azetidin- 1-ylmethyl-phenylamino)-thieno{3,2-d]pyrimidin-4-
yloxy)-phenyl}-acrylamide;

N-(3-(2-(4-pyrrolidin-1-ylmethyl-phenylamino)-thienof3,2-d]pyrimidin-4-
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4-yloxy)-phenyl)-acrylamide;
N-(3-(2-[1-(2-dimethylamino-acetyl)-2,3-dihydro-1H-indol-5-ylamino]-
thieno{3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamide;
N-(3-(2-(1-methyl- 1 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-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-morpholinopheny!)amino)furof3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamide;
N-(3-((2-((4-((dimethylamino)methyl)phenyl)amino)furo[3,2-d}pyrimidin-
4-yl)oxy)phenyl)acrylamide;
N-(3-((2-((4-((4-(dimethylamino)piperidin-1-
yl)methyl)phenyl)amino)furo[3,2-d]pyrimidin-4-yl)oxy)phenyl)acrylamide;
N-(3-((2-((3-fluoro-4-(1-methylpiperazin-4-yl)phenyl)amino)furo[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamide;
N-(3-((2-((4-(2-dimethylamino)ethyl)amino)-3-
fluorophenyl)amino)furo[3,2-djpyrimidin-4-yl)oxy)phenyl)acrylamide;
N-(3-((2-((3-fluoro-4-((1-methylpiperidin-4-
yl)amino)phenyl)amino)furo[3,2-d]pyrimidin-4-yl)oxy)phenyl)acrylamide;
N-(3 -(2-(3-methoxy-4-(4-méthyl—piperazin-1-yl)-phenylamino)-ﬁ1ro[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamide; and
N-(3-((2-((4-sulfamoylpheny!)amino)furo[3,2-d]pyrimidin-4-
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yl)oxy)phenyl)acrylamide.

4. A use of the compound of claim ! for the manufacture of a medicament for
preventing or treating cancers, tumors, inflammatory diseases, autoimmune
diseases, or immunologically mediated diseases.

5. The use of claim 4, wherein the cancers or tumors are induced by an
epidermal growth factor receptor (EGFR) tyrosine kinase or a mutant thereof.

6. The use of claim 4, wherein the cancers, tumors, inflammatory diseases,
autoimmune diseases, or immunologically mediated diseases are mediated by at
least one kinase selected from the group consisting of Bruton's tyrosine kinase
(BTK), janus kinase 3 (JAK3), interleukin-2 inducing T-cell kinase (ITK), resting
lymphocyte kinase (RLK), and bone marrow tyrosine kinase (BMX).

7. The use of claim 4, wherein the cancers, tumors, inflammatory diseases,
autoimmune diseases, or immunologically mediated diseases are mediated by
abnomally activated B-lymphocytes, T-lymphocytes or both.

8. The use of claim 4, wherein the inflammatory diseases, autoimmune diseases,
or immunologically mediated diseases are arthritis, rheumatoid arthritis,
spondyloarthropathy, gouty arthritis, osteoarthritis, juvenile arthritis, other
arthritic condition, lupus, systemic lupus erythematosus (SLE), skin-related
disease, psoriasis, eczema, dermatitis, atopic dermatitis, pain, pulmonary disorder,
lung inflammation, adult respiratoty distress syndrome (ARDS), pulmonary
sarcoidosis, chronic pulmonary inflammatory disease, chromic obstructive
pulmonary disease (COPD), cardiovascular disease, artherosclerosis, myocardial
infarction, congestive heart failure, cardiac reperfusion injury, inflammatory bowl
disease, Crohn's disease, 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 rhinitis, allergic bronchitis, allergic sinusitis, leukemia, lymphoma, B-cell
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Iymphoma, T-cell lymphoma, myeloma, acute lymphoid leukemia (ALL), chronic
lymphoid leukemia (CLL), acute myeloid leukemia (AML), chronic myeloid
leukemia (CML), hairy cell leukemia, Hodgkin's disease, non-Hodgkin's
lymphoma, multiple myeloma, myelodysplastic syndrome (MDS),
myeloproliferative neoplasms (MPN), diffuse large B-cell lymphoma, or
follicular lymphoma. -

9. The use of claim 4, which is administered in combination with an anticancer
agent selected from the group consisting of: cell signal transduction inhibitors,
mitosis inhibitors, alkylating agents, anti-metabolites, intercalating anticancer
agents, topoisomerase inhibitors, immunotherapic agents, antihormonal agents,

and a mixture thereof.

10. The use of claim 4, which is administered in combination with a therapeutic
agent selected from the group consisting of: steroid drugs, methotrexates,
leflunomides, anti-TNFa agents, calcineurin inhibitors, antihistaminic drugs, and

a mixture thereof.

11. A pharmaceutical composition for preventing or treating cancers, tumors,
inflammatory diseases, autoimmune diseases, or immunologically mediated
diseases which comprises the compound of formula (I) or its pharmaceutically

acceptable salt of claim 1 as an active ingredient.
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