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5 T invention relates to novel

t hi eno[ 3, g‘%%gﬁﬁ%ﬁ di ne derivatives havi ng inhi bi torypcgé I \9I1 m;m%‘ril
protein | cinases and a pharnaceutical conposition for preventing or
treating abnormal cell growth di seases. 10 BACKGROUND OF THE

| NVENTI ON Pr ot EHIENO{33- d}P YRIMIDINE PERINATIVESHAVING

phosphoryl ati on of hy i ey ) t hr eoni ne
noi eties of protein, gﬁ“@@ﬁgﬁgﬁ%ﬁm@@@?ﬁ@}?‘%ﬁﬁgm or signal
transduction inducing growh, differentiation and proliferation on
cel I's. 15 kihyoh & ThE MNVEGRI@GNNOMEOSt asi s in body, a signal
transducti system 1 pody snhoul d keep a bal ance between on and off.
However® a nutation or an overexpression of particular protein

I dnases col | apsag #rB®nf ifdBation! feRRIAY GobQhigks]s 2MpRirfidiHe! d¥RVatRRS having

e.g., by a continuqus signal, transductiqn in body, to jnduce vari.ous
di seases siﬂg!%lt% ACHWERPT Drgign S a5 2 Fﬁ’é{"%ﬁ‘i'tlcéflﬁﬂl’é@&g’@P%%ﬂeﬁ“&Pﬁ or
di sease. Huduting pik@bltel ighRetidiseises.est i mated 20 to exist in 518

speci es, about 1.7% of human whol e genes (Manning et al., Science,
2002, 298, 1912), and largely divided into tyrosine protein |Icinases
(at | edst BACKGROUND GFITHEANVENTIONNI ne protein ki nases. Tyrosine

protein | dnases nmay be divided into receptor tyrosine | dnases which
are classified into 20 subtypes of 58 species and | _
cyt opl asm nonr dgetginokigasghi & reatalyst enadrg forephasphasylaidons gbthygresylogrogps in

speci es. ROfSRE Nerihe/ ARSthRBnine nRAGRS o?ﬁro&ﬁi{ ‘ﬁla?‘&ﬁ?:h{i&‘:a?@r&l@ﬁl_ tf:ﬁuvth factor
surface fof reception of , growh fagtors, and actiyve sites in the

~ cyt opl asm Y&l tspsduntion jnducing groyrthy ditfgrentintionandproliteratipgn o cgllgyr owt h
fact or1gi nds t gntoider 36 QidiRtainARdEdstakie GR Dby, S sipal AnbdiRLGE kistéllid d6Sy
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aut ophos phmrticubs prhteiii kizasestcdoBapsegthe kighal arnsstuctionosystemagmemseal celi,si.gleby
nucl ear by, 3CAUGRI Qi'%ﬁ?%ag{ééﬂfc%ﬂ riél t?ohk,% Hausd Rhas! aése%é%:)ﬂcﬂ a3 é%ﬂger,

finally, transcripti ACt Or's "I nducl %cancer are over expressed.
chr onos oneinflammetione metabnlih discase mn@brair @serad p diwmangirotsindkingsegyire gjtimated

genes Joocah edisi i ﬂl@rsgémépawouﬁ.mgf m@(&ﬁ@@gﬁﬁ@mm%wﬂ.nscﬁ%,km,a
viral oncogene honol 0g) genes_|ocated in chromsome 9 by chronosomal
i nst abi | i 48, §3Hdr Bﬂdeg'“ ingg tymesine pustei Kinggasdat lepstc9(epecp) and
011/ 09368 L ROt Nova L A Lo Lot g ey o feeepir
. n ungerford, . J. : cer
st 208tPo9Re e Whigh aRRpSAR 158D SPHEBEL S apiich 28 Hoplases”
ol i goner i zateptors orhivhians classifiddhiatoAlil subtypes 632 tperiesi rReckmbntysmine kinases
domai ng. The size of e - ene. i j y
posi t irbg)n -CE?V? ﬁ%‘“ cg oﬁﬁee?gg%'ﬁégé g%b‘% ggn ?ﬁg%% ?%?Orgﬂhpgg‘%jg_%ﬁs in the
Bcr - Abl genteplavavier phesphorylation off tyrdiee Boietigh| Weanen prowsh Fastar dinds-to she
i nduci ng f rfact&@&%degfg!r ?igé n #¢10n %E\i—/l_[%gcé@{‘mb%ec%pt‘éf fyessind WAL, théfdcBfftor

i nduci ng ronic_nyelo ukem a ( The correl’ati on between
p210- Ber - Aposiggdkinpse dmms riuealymer jagd v ey tapghe (moitys adowxioplasm  are
devel Oped.agoﬁﬁ(\(s%ﬁor@ia[@t | Mhén, TS gl RdnsidtioN pfofesS&lifidd MRledr bydbighiintial
Bcr-Abl, i.e. Jnhlbl{) n éﬁ/roslne nases of Abl,_and released in
2002. 4 c@baiphoniAton; ot Sub YRR A I HRALR: THRFRPUAN. AR o5 Fyncer
used as anrd ickdxptesddd. st andard therapy for treating CM. due to its
characteristic ,propert nd excel l.ent stabplity.. ver ..

i nactivation of* @’@BW@%&W@&%@&&&%&hfﬁ@f%#(é%ggﬁ\%%ﬁ%o@ %P%%P%%ed
The nost iinphronmesomé 22t axd Abb(MrablaAbdsen mhaxineoleskémid udiah gn¢dgenaborudlogd
resi stance, i IO - i | gt I | :
There wer &y BRRL TS BB pi3bidntl il JEh8RRE oAt B

35 Abl genes. The Ber-Abl chromosome translocation is called Philadelphia chromosome



Tie2, a kind of receptor tyrosine Icinase, is deeply concerned with
angi ogenesi s and 15 vascul ature. The domain structure of Tie2 is

conserved rtebrates very well (Lyons et al

t he zebraﬁ‘g%ﬁk@ﬁ%%ogues for the tie-1 and tie-2 endotpﬁiﬂ%%mlg)ﬂg‘{fl C
receptor tyrosine kinases., Dev Dyn., 1998; 212:133-140). Tie2

| i gands are angi opoi etins (Ang) AngZ does not induce Tie2

aut 0phosthvaal armrH@igdrtmdsl (Nddls cﬁ&?mptll%atzms) | 16l eHeaskr b1 ABH, the lBer
Ti e2 actjvatio nduces Pl 3K- .20 Akt

endot hel i al
activationP (“gg éiggf“eﬁf‘ano“ GRS ﬂl%g‘%' ‘@rﬂ?ﬁ h%W"?F‘@é“‘BF?IG‘?‘?@DS The size
partners. Bf theiBegAbbganeritiddtértninedtbiyahatut gosifiomgs thé Ber geneliand QSulﬁtgbels (190,

survival a 41,8 3089630905).

m t ogen- ac | \iarEtsgd&i %? glcﬁAle?ngges %ﬂk%‘”&e‘glnafh ga ﬁ%u%etnl 6Sna|z])%“%(ﬁméls
mai n si @nainduﬁlaﬁsfdﬁt@mmmmbfepﬂl@mﬁ‘hﬁﬂ is aal sifreetr tupront factar @GRBRingnchronic
protei n tyrRsine 1alkesph? éﬁﬁg SH% %ﬁ?fatﬁﬁ bhOR/RLS a&tlor N "nd the CML

di meri zation process b% aut atron 25 of Tie2 recep

hos
tyrosine | B1dHeHAESs VaRY @é@@ﬁ\d E‘@F develonsd 1 Flesves (rpptiiy WeYrYé?éQ)dF@Ch

(VEGF) si geal se'!d‘cﬂﬂ&jﬂ UhibioBcPABIN. @esyf Pihivitaly thiteRk kidbesl oY1) £ relased in
angi ogenes ni feste in v scul

ancer,, c
endot hel i aPEOZpa eV PP %t ta{g'?tfﬁl Wf‘ﬁl“ﬂqraﬁglc'&tn 15 PE88 o ﬁlc’ﬁn‘t‘:“&ﬁE ag & igitial
Ti e2 ol@r expudasdihenpy fordreatingdMLnduerte #ts tharameatic ()R@Eﬁy andéxcellent stability.
Expr essi on I U yase OVI des ne
mar ker for H(é{"/g éﬁaﬁl‘%n 3 togrr(%%eslteﬁg’vanglao uénesfsgétglﬁ% 3&“’@1?598; ©
77:5156) amgstaimportant facter ameng apmens, fattpreaindusing the, acawdedarealmnmmqunnt—

RET (rearr angfgn Mehdrited i #S ABE kindd) aon?af.fgs anﬁfe € GRERDts Xr&éfcgﬁe the

| dnases is expressed nostly I n nerve ocrine system
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Cnem, 199&1 %ﬁést %ﬁg%aln{ I:so I’I‘3 ?gi 1 m%'%an% gc':’lésa\r%%ﬁh feo EE laéléF?saéf Slalte—

aut ophosphory atio I nase
conpl ex bi kegpertad At kiriapg Jérsnbﬂh@md with d?@tmplne of Heyraver, mhmb and dasatinib are

aut ophgsp hﬁ{aﬁieeta ﬁﬁu@ﬂﬁ?z ﬁ(f-tHcY %tb?glu(aﬁl %'é&b@ e\ ceording®), therd\e mdR§ Uttempts to

Neur osci . I"i al -derived neurotroplc

factor)-f a‘ilﬁ"Pl)‘?PIalr'beQFFHSe m@@ﬁ%‘ﬁgﬁéS CIGQ@W“WFW% neurturin, and

pler seph: n. GFR-&MQMI ldaaeﬁwﬂewal Sedth PRE 0  rebdphir afVHTER)- éhltsedeﬂey\f@rwne
gl ycosyl p i nosi tol -angho co-.r ecept or ays an
iort ant e GRERY s itk Bt {oéf&féweg%s B0 isdpeassEh Bgifgptions of
ki dney genmsaﬂmdd&mpMmeva@ﬁheMushmﬁecatasm aPewetll aplmmn impBA&it effect on

L19: 1095) . o RToch0 IOLLITGL LRRReliA LR B RURLED Sro A0l b e by

Hi rschspr ung s di seasé [ as a co
agangl i ono’#lsgﬂ'm‘ endpthelal, hm@gmqm@smv(dmm@l eellsain resmrm(ﬁs hmm and upon
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MVEN2A (mul t| e en ocr| ne_neopl asi a and famli
medul | ar y Yﬁ&FdieerE%r(é’EﬁﬁBa I Fhareyd 3 ﬁmbaaqh E’Eﬁ rJSOﬁQElr '-‘rl%dSptPoa/ea“ﬂﬁ'éar
be a pr om @bm o e tékéfitort RNEEY rifetto A fERNRIrOPIREptR homolBRH Edtaediffers

SUNRHP GRSt TARER ?%%1@%8&%%51 JRiepd SP?‘&%"’&%Q&%?I‘S B 1 further

present i rmemilatwupcm peraitineiet af @urekeritdis,esncl 8 &urcq:]ﬂmsr hepathinrsalfate, integrins
derivati ves a@“n{mq inhibitory activity on protein kinases. It is
anot her ob &8 ‘the present invention to provide a pharnaceuti cal

conposi ti on f orTherbislegitalrfgnasions pf XEGHg asomedintefl uped bindingwoyrti BRI Ks,

In accord t

provi ded gﬁggmﬁ%ll Q?\tg ?;?‘agf ﬁk@km gg‘?:v\?gwgiayf&? or ¢B?F§ doselya
an

related to Fms, FRs VEGF bind to each specific receptor, VEGI(-‘ Blnds to



In accordance with another aspect of the present invention, there is
provi ded a pharmaceutical conposition for preventing or treatlng
abnormal cell gromﬂh di seases resulted from overexpressi on of

protei n | YHHLE3¥npri sing the conpound of fornul a (I%CT’IE%ZDH/""&““

pharmaceutically acceptable salt, hydrate or sol vate.thereof.
The inventive thienolL3, 2-d] pyri mdine derivatives, or a

phar maceut KEERY] 86 204ndb Fhet&&&ihﬁ{rsewﬂﬂe %@Faé ‘ﬁn& @Bﬁﬁfvﬁ@ﬁ{-érbnd

excel | ent inhi ory V|ty on Ki nases,
har rmceut FEalPIGE AsPERE e dy i NEERTD o BFOBR, injeasty, only with
preventi ngV@GFNEatVEGF&bK}ﬂidﬁ&J in€eadt v@ifhogitHer O/ERERRS-@Sor 20 REGM-AFLB and

DESCRI PTI THE ON_ He ft
descri bed aBEH" onﬁ?‘) lytrﬁ%u"feh?gﬁﬁ]loﬁ}grvg%ﬂpfgﬂﬁ%%%?n%"d‘? %%%t {:ITd E are
pref er abl yessentizhdorythe foymatiionyf lyntphiatio vesspls, Asgiogenasis iproidesi tnatotsy iith

lyl,
5ozl o1 S8 g M ) PRI, B ) A
-NC2, -CN, spredd2, Amgipgenefig in Qurmnl body iChakoged bal @ﬂegulatlon of angiogenic
oH2) n- Ot | g :
E CHZ; nOS( gtﬂ-%: zytté%n%:gfl) E.ﬂ%lé ii’e@o@@l\ﬁﬁﬂe?(flﬁ‘ 5‘1? ?daﬁ@zéaﬂgr—&ﬁk KPRYFR is
uhet er oar yfictiyatgd by Brfuchhays pigpeat cifpet prvasclay endgthelial cells.

Ih n: egero nluvmsuso{nhmtbﬁ 8f vfﬂmef bEe iy bhﬁe rl:lﬂaeesaﬁyﬁ% Sw Qﬁﬁ@dﬂlar synthetic
et er oar I'S rro Z0 er o
ot ror ot riphteri ste’beine, Otveldged S K b nRR e et ke FeedTor Yig Smars and to

wherein sainﬂlbar@u@oghmssramﬁmtéd auilyl i edreeroceyis ladihivel ancexeelbme nedicinal effect

i ndependent | S t oL substituted by C _8alicyl, hal ogen,
di G _8al kyT“at%r{nrérff%)}l ogﬁ%ﬁ' ﬁfelegr oxy. 35In the inventive corrpound of

fornula (1), Z Tis2,prlkindofistspted tynesintiinasepisidgbply 2onceingd with angiogenesis and

2011/ 0936 84RLHAER20irhe AABH structure of Ti ed in all vertebrat il
hydroxyetﬁéﬁg 2- m)rphof: sfructare of Lt 18 co?soe& op1§/l cygﬁt%raeﬁs v?ry we

&l | noet | 1 SO th cyc
cycl opr opyllyansenali Isakes ﬁ&}’l omoy rsuroiey pheels 4l and ties endothelium-
4- (4- et hy}p@hﬁ@rﬂe@ gm»fel Hh&%d&w De4 D¢, £ 998; mmqeaauny 1-19¢2) mbgAy ! are

6 et hy!| pyPiE RS %53%2 oo P eSS aien i sl

present i nwgindticarindiwed by hﬂu@ﬂm[ B, édotti¢lpy cellsn T2 netivheivh batAng? isiakecRiBK-
consi

f t
(B 26 AREReBRtH Thonf enification, of FeN/Tic? Rinding, prtusrs, Bidipg. o @
(trifl uor omekifupky qrtaéldyb}y@m:@medgtes réit)mrvzval and migration., J Biol Chem., 1999;

0 Lt AR Tt b

(E) - 3- ( 2- (@ BAN gﬁ@ﬂ[dsctzondﬂyﬁvm Eie%ead?lp )GF#B 3nd profein yyipsipe

EE)ZI nNe 1- yl;1§034}5ta(s& SHtﬁ’E 5 mlahsmﬁhnﬁeﬂigﬁ&y 8¢ 8y alRp hosphor?élaﬂ&n
am no I eno 1 ne- in

15qfe¥ﬁ9|reaqmqrnﬁya°3 lsnase 1)%7%19# P g %gls*)e@&hge agyors

(1 )E) 4N( (1 3- ((Z%HGIT)amnanrfjns&mioﬂ paﬂxoﬂemgm raf;n ﬁirpp@taif t ﬁin):mmmwrgfbgeﬁsmdfgmy
nme i di - 3- i.fluoro :

(5~ (- (B B Rt pn it Ry Sobb i BEORTO B R A8 e

1)-3- (tri dahcmv rceliet Mgfheverapreddons2d jound in breast cancer (Peters et al , Expression of

0 B B L R ) 5By Rhgy

1-4-((4- plpera2|n Boenzam

4- am n#d Nt(r@:qgemwBsJ(@ar(% |199&1 ToYH86hend) ﬁafenym@amamyn Yivereeapcyn pid
no[ 3, 2- d]lg¥ikicah&i ne- 7- car boxam de;

4- am no- N- ('5- (13- et hoxyphengl car bamyyl) - 2- rret hyl phenyHt hi eng[ 3, 2-

25d] pri ni di ne- REL (Fravangedet urﬂg) transfection), a kind” of receptor tyrosine kinases is

4-am no- N-dxd d§§§dhiﬂos (i8- hedvé Rkl land HerdBeriiRZ Q}S&Iﬂ Yy tefminal intermolecular

o i S L G A SRR, o B 5

35 glycosylatlon sites, and cysteine-rich regions (Aiaksinen et al.,, Nat. Rev. Neurosci.,
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15)

N (2-nmethyl-5-(3-(trifluoronethyl)phenyl carbanoyl ) phenyl) - 4-(6-net hyl

pyri di ne3x 1 hi eno[ 3, 2-d] pyri rni di ne-7-car boxamg&(el;é'(&

4-(4- (4- et‘%él pllg%%%zi n- 1-yl ) phenyl am no) - N- ( 2- et hyl - 5-('3- 17000664

5(trifluoromnethyl)phenyl car banmoyl ) phenypt hi eno[ 3, 2-d] pyri m di ne-7-car

boxam de; 17) 4-(isopropyl arnino)-N(2-nethyl-5-(3-

g trifl gor ogeomgsagh eTlé CROPRSA \ardaPGERET Hah b Jeadt 3.22tyesmer duid fhbsor 4tk
ozami de; . . P .

N- ( 2- et hyil?%- (a2 Ly Bipl ST ASTGHHER)Pk 2 ISR ABGTPISHREL) vadants have 16

(et hyl am aapphospioofldtich: diepyn theikinasedotnaar bWwkenra GFL/GPR &)pha complex binds
4-(2-hydro \ - - 1 ( 3- . o
(1111 vor oRLPRy T ERLAR: Soain TP, RET i wophesmbonytod and atvated (i

oxani de? zg)al., Nat. Rev. Neurosci., 2002;3:383). GFL, GNDF (glial-derived neurotropic factor)-

N- (2- et hy gnBn(13ahdd, hisi® SNENDE Lﬂé?ﬁﬂ}’ﬁ&g?ﬁg{@}i@m@ﬁﬁxl) ggl_l-(aﬁnha having

nmor phol i noet hyl arni no) t hi eno| 3, 23d] pyrim ar bozam c
- 4-(cycl opr 6p§u¥gﬁp§~,@f _&E%@lgﬁ@{ﬁygp_ gm(\@ as egcosylphosphatldylmosﬂoi—anchorcd co-
éS(t ri L | uofegepesy | REIIMs GaiRsRMIPRNE YR pahetiol entbily hdrPii sHfterds, GAd
oxamn de; . .
4- (cycl opr éﬁé‘?yaﬁf’%ﬁt!‘ﬂ- 05 ey (Paghnis; et Al ePexslopmant, i 99351JPE.095) 1) RET
(tr idf I 1[02) 5 ;)dﬁﬁﬂvﬁ&ﬁlizatjﬂmw Sy emeatiyh jridhcectlipdcBspRurhyydiseabeiwhich &-idattified
am de; .s . . . . . .
4- (3- (4- (e PoSPRashiiah, asaylionatis . Jist Liptestineg; (danje cof, Bly JiFads) Sgnet.
met hyl benz2001dG)580). ( tHowévgor omtatingd proaratin the dhadtion FORET induce MEN2A
4- (cycl opr -an 2 - (4 (hy, Z t 3- iy .
(trifluor o@'@%@ﬂ &ﬁé’%‘%ﬁﬁ“#’%@%@ 1?’5‘3%? hy *ﬁ?ghyﬂdhfaé’ﬁgf% ,“ke-dﬂ']:%% hyroig
ne-7- car b@ﬁ%’%‘b&% ). In particular, RET is proved to be a promising molecular target for
4- (3- (15 ( castRpmeRy bRRl RR¥ichice P iRraid ddaaydr (ol R8d 7G55, PRXaHHO). - Hred.,
met hyl benz (%2%1 g trifluoromethypbenzyl nethanesul fonate; 2526)
4-(cycl opr%i il tN-(2-nmethyl -5-(4((4-nmet hyl-1H i m dazol e- 1-yOnet h
yl)-3- ,
(trifl uorowilyfﬁmmlwenyl ) thieno[ 3, 2-d] pyri m di ne-7-car
boxam de;
4- (cycl opropyl am no) - N- ( 2- net hyl -5-(3- (4-net hyl - 1Hi m dazol e- 1-y1) - 5-

(11 1 pr omet byl g, SREPA DAY Blellof bk & A1 Gl 50

ﬁf?? ( 3- brpyimidine desivatiyes hasting inbibiteraeivitinsangteinkinases hy| pheny1) - 4-
30(cycl opropy! gm;§ Ognibftiet NeHjcbt 2ot Y oré¥bsdtl RRertidhAtd OdtidEea Fiddmaceutical
4- (cycl opropyl am n ({r N- %: met hy1- 5- (6- nor phol i nQpyri di ne- 3-

yl car barmWPéﬂ%‘H%? AFY] [’&02-“%{?]“&5"1 Aenaheeliere 3iSde; 30)

4- ( c>1/)cl opr op%/I diliiﬂw&rdlb_iétﬁﬁwﬁtﬁ- grﬂ-zae%daylomitﬁ_er@edeﬂtsiﬂveﬁg@grﬂl_éﬁgnﬁ- gro)ﬂd@&lri)
anoyl)s.2- en i enol 3,.2- [ i ne-7-.car box e;

o Ly oo Bttt aPEyRate"Baiae, O Rt ) B o RIGr B s RO s

2011/ 0936 33T aiRacl vt 68664

(trifluoronethyl) pheqyl car banmoyl) - 2- met hyl phenyl )t hi eno[ 3, 2-d] pyrim d

i ne-7- carboxam d 32)

4- (cycl opropyl aﬁgu /l\w ) 444- et hyl - 1, 4- di azepanThyl ) neth

yl) - 3- S

(trifluoromethypphenyl car banoyDphenyl )tgl) eno[ 3, 2-d] pyri m di ne-7-car bo

xani de; 533)  wherein,

(S) - 4- (cycl opr apygl-eR=0R) -, NECS of £(@8)¢RI-ret hyl ani no) pyrrol i di ne-1-yene

thyl)-3- . _ 2 D 2p 2,

(trifiNoromet hwﬁh%ﬁ)%b%ﬂy%a PR PEHBNR 5 ¢ hi eno[ 3, 2-d] pyri m di

ne- 7- car boxamRdend R* &4 )ach independently H, C,.galkyl, or Cs.gcycloalkyl;

4- (cycl opr opyl am =N (5-(3-(¢4-hydroxynet hyl ) - 1H-i m dazol e-1-y1) - 5-

(trifluoromet h%%ﬁéﬁ?ﬁ%‘a%ﬁ‘ ;}’{)“{“g‘-"ﬁ& hyl phenyl )t hi eno[ 3, 2-d] pyri mi d
E i1s Cj.jsaryl or Cs.sheteroaryl, which is unsubstituted or substituted by 1 to 3

4



38) 4-(cycl opropyl am no) - N-(5-(4- ((4- et hyl pi perazi ne- 1-yOnet hyl ) - 3-
(trifluoromethyl)phenyl carbanoyl)-2-met hyl phenyl)thi eno[ 3, 2-d] pyri m d
| ne-7- carboxam de; 2039)

4- ani no- NYQ2HEPRE 5- (3- (trifl uoromet hyl ) benzami do) phRGTAKRIAIA653 o
- dbyrim di ne-7-carboxam de; 40)

4- (cycl opropyl am no) - N- (2- met hy1- 5- (4- nor phol i no- 3-

((]I tG_r ' L'lilor OGFstbEAtd SHEAMH HOMRE Bbhp LBAGIRAE D hardkay "NB), ACRE NHS AT %),
4- (cycl opr Epglafhi neydroxst bl 3-Garyrieaipilani(GHpCopylkylaming) - SCH2)-diCi.
25(1 11 T UOLMeSRHIMBRORAN ko, MEHEY OSEO-f g ol G- €. R, M) ec/

4- gﬁ: ﬁgxﬁf}agﬂs’eﬁ%m dChdlenshetsrregioskns shsren B iyahiptseeh perbrs-of Octard,

oxam de§ 4ayd the aryl, heteroaryl and heterocycloalkyl are each independently unsubstituted or

|4ma(T| 227 I\t;gﬁ’ﬁtgﬂésfa\ bgr %§§1¥nt safedial C}IDC) grEnrl] cé’nré?sﬂxg toi" IC,Jl.ﬁarh%[l hydrg)ly éfr

N- ( 5- benzaguligd hﬁlotgem Wgh@h@n@aﬁ&n@lﬂoﬁ,mpdl di n- 2-yl am no) t hi eno[ 3,
2- db di ne-
N (505 (1 pyr TSRO Bl BrismarGisli Coosvelaalor, Cheirrreprigaliy

- 4- ami not Gi-sarwl, @rzczd}hﬁwtvmldwhemm therdoylx heferperyl,48id heterocycloalkyl are each

4- am ngy t 3
35net hyl phenZI:) t‘ﬁﬁ“zr‘ﬁ%m%gd?y??s}‘@h&%d f’%??éa(ﬂﬁ’? %@c@fﬁ%ﬁm&l R3-C,.
2011/ 0936 @@ﬁlaﬂer loalkyl, andR is Cy.alkyl, Cs.¢cycloalkyl, or phenyl.

N-(5-(3-(1Hi m]ﬂ%@&)rdﬂnc)&lﬁlﬂ‘aﬁ&ﬁérf Asyézﬁ w&h@m@aﬁm@hd@)m&erﬁstﬂaﬁwm

y1l)-4- atninothien ri m di ne-7- car boxam

4-ami no- N-RBSIR %"ef"ll‘ti'E)rCBmé’"%E B“r"?ﬂﬂﬁ't“ﬁy‘?‘) B&%gmiaawg-%t BoPHh Sisgrsre
hi eno[ 3, 2-restil{esl ok o eexpressian bﬁxpﬁotﬁudkmaﬂ&)mpnsmg the compound of formula (I),
4-am ng- N- ( 5- - et -1- 3=z(trifluoronethyl)be
nzam do) - 2cg w&%‘f@%%ﬁ Sf@q?&@}/ %’gﬁﬁ éﬁﬂr t} car boxam de; 50)
1- (4- (13- (4- ani ridehi ieveftiSe 2 td¢ne3,2-dimiredinie c detpotiyesyi @o) a_él-phannaceutically
ety pheribRAIHETEY adil &Y Vo QLBE B LPGRGHIA RS o0ty 3 proten
N- ( 2- et hyklin%*ﬂ-‘(, 3nd g phammaseuical sopmiosition comprising e wama iy gffestiye imrpreavsnting
eno[ 3, 2- :gmndhﬁzﬂ odit gRbAPKsGkEe; 52)

N ( 2- thyl 5-(3-(trifl uororret hyl ) benzam do) phenyl) - 4- (pyri di ne- 4-

yl am t hi eno[ 3, 2-d] pyri m di ne-7- car boxam de; 53)

N- ( 2- net hyBEFA(BEDIDESCRIFTION OFIDHRANVENYYORNY 1) - 4- (pyri di ne- 2-

yl am no)t hi eno[ 3, 2- dbyri m di ne- 7- car boxam de; 1554)

4-am no- N- (5- (i soqui nol i ne- 1-car boxyam do) - 2- net hyl phenyl ) t hi eno[ 3, 2-
d] pyri m di ne- 7-tbaeibafienthelprescabinvention is described in detail.

4- am no- N- ( 5- (i soqui nol i ne- 3- car boxyam do) - 2- net hyl phenypt hi eno[ 3, 2-

d] pyri m di ne-7- car boxam de; 56)
4- am @8- N- (5- (4nribe Hoveptjue wngmndZOﬁéq’m&ay&Ha @opreﬁerﬂvér Hy | Rbkesrly pytidingn

o[ 3, 2- 20q]ymfiihfi %ﬁﬁmﬁxﬁﬁr %cgg{‘_ Q&xaﬁﬁl)l Iyl, which is unsubsti %lteéi or

N-(5- (1H i ndol e- 2- car boxyar ni 2- met 4 am not hi eno
d] pyri mi di siqgatrpute(bpbé%h}rpwhtuggf selected from the group con31st1ng of halogen, -NO,, -CN,

4- am no- N-2n,Telgy 1-BF{, pic; Qiikylant de)abaryl] ) (0, aikg1sthin! | REHL NG

DO O oot - (CH kTSt HAOM Ere STE ISy GG

car box3@m dehieteroaryl and -(CH,),-C;.1sheterocycloalkyl, wherein n is an integer number of 0 to 3.

More preferably, the aryl is phenyl; heteroaryl is pyrrolyl or imidazolyl; and
heterocycloalkyl is pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, or diazepanyl,
wherein said aryl, heteroaryl and heterocycloalkyl are each independently unsubstituted or
substituted by C;.salkyl, halogen, diC,_galkylamino or C;.galkoxy.

35 In the inventive compound of formula (I), Z is preferably H, methyl, ethyl, 2-



60)

4 am no- N- ( 5- (|son|cot|nanido)-z-nethylphenyl)thieno[3 2-d] pyri mdine
-7- carbo

4 am no- %%ng&ﬁmﬁq 5-(3-(2-nmethyl-1Hi m dazol e-1-y1) _BCT/KR2011/000664
30( hi fl uoromnet hyl ) benzam do) phenyl )t hi eno[ 3, 2-d] pyri m di ne- 7- car boxam
i de; 62)

A arm no- N arblylior opbanypiabyl?- eisoplopbteny pehiiaiiob, 2 dbjiaty]

Ao oo N ER AR arbonSh ooy Pk nrRbRoRheh) oA Ge s L

- d] pyri m di)ptenyl; dqtHetwipipatezin-356)phenyl, pyridine-4-yl, pyridine-2-yl, 5-methylpyridine-

011/ 003654BtF PRGIRHHpERALY o N Pyrrelidne by -5 HE

(trifludromethyl)benzani do) - 2- met hyl phenynt hi eno[ 3, 2-d] pyri mi di ne- 7-
car boxam de; 65p eferabl

a- i no- N (5- (3T TR HERAN (2o (D PERBIVRY nIURED, 2 f oA
ne-7- carb tive selected from the group consisting of:

4-am no- N- (2 }—ﬁ‘-ﬁ—(tﬁmﬁﬁoﬂhédoﬁ M]ﬁﬁ’ﬁﬁdlﬁé YRONESLORLBYERYB) t hi eno[ 3, 2

- d] pyrimdi ne ar box
N- ( 3- (4- ani not hq QE%SW ’gh%?ar‘i‘é‘deﬁ ear boxyar ni do) - 4- met hyl pheny1)
-5- cyd opr @yYE)- W&%&hﬂﬁﬂﬁﬁﬁ@l—ﬂ]’pyﬂﬁudme—7—yl)wn§ﬁ)N-(4 ((4—eﬂ1ylp1perazme—1—

B e

N- (2- met hy 1-B{EB3-(2-(4- mmﬂh@*ﬂhﬂeﬂmﬁl@wﬂmﬂﬂ -4 ﬁhylbwbmziﬂbﬂﬂ)ll-

i eno[ 3, 2- cfl

4- (c3[/cl oam nofyﬂt@g&a&ﬁ&fﬁgﬁ%@%gﬁhor orret hyI ) benzam do) phenyf | t hi
eno[ 3, 2- d] @@Wdﬁﬁ%@fl@m &rd]pyrigidine-7-yljvinyl)-4-methylphenyl)-3-(4-

4- (cychmpentyl )

(t r| f I E,(;r omas gggﬂ?)g%’go) Iﬁefyltﬁtgﬁgommemﬂ bi/nrz?mldel ne- 7- car boxam de
. 5)( (3-( -Ipl 1 OFE 2-d]pyr1rmdlne-7 y)vmyﬁI 4—methylphcnyl)—4—(1

N ( 2 met hy1- 5- (ractﬁylpipthaﬁeansaami3)cnmwummmmﬂyaé 4- (6-net hyl pyrid

e ) A S0l B R e e ANl Sbeny 5
|28((at r |7fl uor onet(yhiveoraethylphehpdnads;f | t hi eno[ 3, d] pyri m di ne- 7- car boxam

4- (cycToprop DERS 3-(2_&'5“51110@%10!3 %dlpé z jdine 7 aDyinyP4-methylp (1)113!:3’])'4-3(/%) 5-
(trifluoronet hyﬂﬂbéplﬂﬁmd)ﬂ )-Bi(eifluporethy]penzamidts ne- 7- car boxamni de
, 75) 8) 4-amino-N-(2-methyl-5-(3- 1mﬂuommeﬂ1yl)phenylcarbamoyl)phenyl)tlneno[3 2-

4- (cycl opr opyI am no) (2- et (4- (4- et hyl pi perazi n-"1-y1) 3-
(trifluoronet hyd ?HEW %ﬁ?ﬂﬂbﬁ@ﬁlﬂ%t hi eno[ 3, 2-d] pyri nmi di ne- 7- ear boxani
de; 2576)  9)4-amino-N-(5- 3-methox:z‘}:enylcarbal_noyl)-2—methy1pheny1)tlrueno[32

gﬁ;l )4 ébnycl opr o‘ﬂgl an.no).; caﬂgox 4&(’ 3- (di met hyl am no) pyrrolidin-1-yl)ne
(trifl uor omdOhy-aimiziy o Ringeth yl25- (Fehydtin d B itldvobnbiyD;52- cf | pyri m di ne-7
- car boxam de; -~ o
4- (cycl opr opyl afmf}r]llgfcwﬁpﬂ)phe?ﬂcﬁrbagnoy}?pl(‘ Xl)ﬂrrlé?lﬁ? 2 ﬂl?-ynnnd aez_glcgr bfxw%t

hyl ) - 3- 1) 4-am1n0-N—(5 (4-((4-ethylp1perazm 1-yl)methyl)-3-

(trifluoromet hyly xani
et T e

(trufl%ﬁbr onet hmb@ém@am do) pheny1) - 4- ( met hyl ani no)thl eno[3 2-d] pyrim

i di ne-7- canb Mﬂﬁtﬁﬁﬂ-ﬁ Z?,)s dimethox henylcarbamt)l'_) 2—mgth ylp mei)ﬂner;o[S’SZ
I M dazol e- y

4- (et hyl am no A\L net hyl-1
(trifluorometh 1735%?11 B‘ﬁ‘ '%I?M)thl eno[ 3, 2-d] pyri m di ne- 7- ear boxam
i de; 3580) 13) 4-(4-methoxyphenylamino)-N-(2-methyl-5-(3-

VR opey SRl R el A SR bR

35 14) N-(2-methyl-5-(3-(trifluoromethyl)phenylcarbamoyl)phenyl)-4-(3,4,5-

6



(trifluoronmethypbenzoam do) phenyl)thieno[ 3, 2-d] pyri m di ne-7- car boxami

de; 83)
4- (cycl opr m no) - N- (2- et hyl -5-(3-(2-nethyl -1H i m dazol e-
(t r| fI uor&fg%ﬁﬁ @z oani do) phenypt hi eno[ 3, 2-di pyri m dif ﬁ&@%&fﬂﬂ%&%m d
€,
(R) 4 (cycl opropyl am no) - N- (5- (3-(3-(di met hyl am no) pyrrolidine-1-yl)-
( . trimethoxypheny lammo)tht1eﬁlop 22 d ﬁ]dme-'? carbc2>xa(ljmde di 2.

ri uororre enzoa e i eng rimdine-
car boxani de: géf?}me& {T]S?S-(tn%uorome yDp eny carbamoylgpienyl)ll g (6-methylpyridine-
4- (cycl opr opy! agiyhuind¥tHicholB2-AYyrimidide-¢ 4arbkdvidei per azin- 1 -y1)-5-

trifluorone I m do e t hi en we-d Lim di ne-7- car boxam
|(de 86’)5 4- ({c %f‘%?&@?%ﬁ’?ﬁ?%‘giﬁ%‘ Pﬁé‘l ﬁéﬁwl*ﬁ%%a#%m i no-5-
15(trifduoronet Ydyemethyhplco. ambil)phemyd)tiderid] 3P ypsirimidina-d-cartoashiden
E1n((jgycf.(?))propyl)4n(|lsc’](.?)'5°p ai{:imr)nlaq 1I':1eg:t’1y15(3 (4 net hyl -1, 4-di azepan- 1-y1l) ne
t hyI )-3- (trifluorome yl)pheny carbamoyl)p enyl)thieno[3 2-d]pynnud1ne—7-carboxam1de
(trifluor omefdyW-phgaagrsiHmiRbGBMkh b RAPkAbanPREAyH-4i ne- 7- car boxam
de 88
I4 (cycl opz opy| afmstiyflaminp)hienol3.3-dlpwimidingy/ cathqxamidgaz ol e- 1- yl)-3-
(trifl por onerhw (- hedoradthyahind)-NeRiuétpyiengl ) t hi eno[ 3, 2-d] pyri m di ne-7

- 20carb d
2 (ovel opr opyl SiflFomet s phengpabaneshehsrAibisnpl > dlpvaimiding atboxipmitess
20) N-(2-methyl-5-(3-(trifluoromethyl)phenylcarbamoyl)phenyl)-4-(2- .
gte 0y Ot ARBERGARTE RGNl L) B} Shitidhicl - Ritbblkiibdl - 7 carboxam
4- (cycl opr oA drexsippropylanin®-N42-methyhdt(By| - 1H- i ni dazol e-1-y1)-5-
(triflupronet hy@m&%&a&mﬂ%&mﬁﬂ&%&&%ﬁﬁ%@@hﬁwﬁﬁ&lﬁy flcHvdk fiad;

25car b d

N (5- ( S T Pk é%)?B%PéOPEIWO)SN((%ﬂeﬂW&ér(éﬁ%ﬂ??ﬁ!réﬁz@é‘?ﬁzalﬁ) L-@-et hyl phe
nyl)-4- (cycl omh@ﬂndr pheh mﬁﬁn@lﬁb@mﬂﬁmﬂ mtiypyﬁﬁﬁmgecmmxax&aé
(S)-4-(cycl % o %/ £ En cyc f%zaropyl(a.mlrgo?jth eno|_(3ca Ef) 1%1da ine- O:lrl%/x rotl:lcl))géf n-

-y1)-5-

(trifl uoronet hyhthgherzamdid-R-(&ifirerdydtipibaytl hietate)[ 3, 2- d] pyri m di ne- 7-
car box de; g

4-(cycTc,’[’dr]propS?'y?9 '?#?yclo)prwy afmrlre) h}ﬁ (%(h(yi}“’(‘éfmﬂ‘?/’r’. 3I 1, 4-di azepan-

1-y1) - 5- (tnﬂuoromethyl)phcnylcarbamoyl)-z-methylphenyl)thleno[3 2-d]pyrimidine-7-
Ori fl uoronet hymmdo) phenypt hi eno[ 3, 2-d] pyri m di ne-7- car boxam de

;94 R) - 4- 4- hyl |
1- 3]3 (3 ) - g ?tP c?fg opl%rlyylrz}:r%mo)mleno[g (g]gyr(uguldg%tﬂ Xar’t%gagln? 0%}:{-r ol i dine-

(trifl uor omet hmhétbﬁhﬁﬁﬁﬁldd@-)z (Riffoetdiydtippeidy) ineihenalBordted] pyri m di ne- 7

g_S)C 2B 38 4 Plenr R R el S R b migrrole- 1 ametadr,

(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide;

 Car boxani a &%’%ﬁ@?’%‘%ﬂﬁ?ﬁfﬁwE@%h*’eﬁ"i’h‘ﬁ%?%é%l%%l ST e
5(trifluorometH nhe(nxl)MnBBL%yﬂbwmmmMaémeﬁ%)
thl( 538[ gprzogg% g?rtlSlngbng#%g%(ﬁzﬁ( d| eth I arni ho henyl ZHmem)l(Jlglrle(;lrj{lla)fﬁypber aoa
ni do) - éé’ met hy | (BYreARyeRamiBpi ﬂiwm@a? @@Déwﬂwam de;

98) t ﬁ' I( cycl QP&W ?bﬂilp@ﬁ)mﬂﬁr_ )(%(Zrﬁieﬂl‘{{l -5%6-afbrpgholinopyridine-3-

- e i peri di pe-.4- no). -, 3- .

10(t r%/f Pugr orret}ﬁi?fgaﬂ'é’ﬁgg!é‘?ﬂyhWW%PW%%TEC?%%%W?’m di ne- 7- car box
ani de; 99) RNoJ2{wblopropyham{d){NH5+8- (Hydtiipipernzine-0lydpdridifig-3 &icarbamoyl)-2-

(trifluoronet h%étﬁg@?e%%ﬂ%&%@%?ﬁ}ﬁmﬁﬂ&')’-ﬂrﬂﬂaﬁﬁﬂ am no) t hi eno[ 3, 2-

d] pyri m di ne-7-car
35 31) 4-(cyclopropylamino)-N-(5-(3-(2,4-dimethyl-1H-imidazole-1-y1}-5-

7



(trifluoronmethypbenzoam do) - 2-fl uorophenyl)thieno[ 3, 2-d] pyri m di ne-7-
35car boxam de; WO 20111093684PCT/ | CR2011/ 000664 108)

4- (cycl opropyl am no) - N-(5-(3-(2, 4-di net hyl-1H i m dazol e- 1-y1) - 5-
(trifluor $EEiMIA%BEdnzoam do) - 2- f | uor ophenyl ) t hi eno[ 3, 2dHER2011/A08f6he- 7
- carboxam de; 109)

4- (cycl opropyl am no) - N- ( 2- et hyl - 5- (3- (pi peri di ne-1-y1)-5-

e 110) 4 (cyROB OB OR D e Er et eeds e
f;;: Ib]:)l(;(r)nr gget hy¢aytasxamideni do) - 2- met hyl phenypt hi eno[ 3, 2-d] pyri m di ne- 7-

4-(cycl opr opyzl) 4r¥1°¥1 ?%%ﬁ}%aém“n%)[ Nﬁ H%Et}(yjfs (- (ﬁ}e{"ﬁwlpf 6&13}28%% XDVF%%Q/? 3-
10(trifluor onetﬁmyﬂgmztbﬂmwoylphwmpbﬂeﬂ])dPG;Oﬂ Hdippriniidide-Tesaibosamidex

am de; 412) 33?((;1 #-ﬁgglo&ot)%lammol% -N-(5: % «(3- nnethrlaam‘ll’]ogpyrrohdﬁneg -yDmethyl)-3-

4-(cycl opro rro
(t $| 1¥I uolroorrg%/hy(@f@%ﬁ Hiphsadedrb QTPQM )eélﬁ{eﬁlmiﬂﬁblﬁm{g@rﬂmmémeﬁozam
i de; 113) carboxamid

(R) 4-(cycl 030 2 pgyc orgronp(gianuntg)%q—rzg-(gk/ihydrgxyme%}ly%ei[Ir{])llrln : rlg Illy(ii) pe-1-y1)-

g fifluor ;)met hygabfhzaasthelfphehy carbaridyil e alethyfrheh ) thieiio] 8.2 /i]pytingidingax an
e; 15114

4- (cyctbpr opyl SAEEFGS 5. (3- (di et hyl ani no)-5- (tri f1 uor onet hyl ) benzoa
m do) - 2- netdyitelopkdptylimena)fIS-( 2-mepy-5H (A thinreghyTpiparidirexdyiode)-3-115)

4- | | |

do) 55" et nyt Rt Rperhehibr ek MR piigiel, TR b BB RERTE
4- (cycl opr opfh mmzvpmy(@m@th sthoRy G403t JPispilegolpsl-gD)-5-

yl am no) - 5- (rt]nﬂuoromethyl)phen lcarbamoyl)ﬁhenyl)ﬂneno[i’; 2-dpyrimidine-7-carboxamide;

20(tri uor orret benzpani do en i eno m di ne- 7- car boxa
mi f:le Ié 37) 4-(cyc opropyl amnl}xo) R -me&ptl-S -(4-((4- mct%ylplperaz{ne 1-yl)methyl)-3-

4- (cycl Opr opyl 6(&’[ﬂi@}orﬁbtﬁﬁ);ﬂﬁn;(léhrﬁ@id}%bhéiyﬂ)ﬂﬂrﬁ@&@ﬂﬁryﬁnﬂdlhe 3-carboxamide;
(Lritluoromgeyt ) e 2o Ao AR YR BN s YDl e - 7- car boxarm

de; 118)

4- (cycl opropyl a(mﬂlm)ombﬂ(nﬂ)wﬁcmbaﬂﬁy()&—ﬁ#ﬂwmﬁwlmbmlmdamimdﬂ:teVO 5-

(trifluoronet hy‘:la)blag%ﬁgm do) phenyl ) t hi eno[ 3, 2-d] pyri m di ne- 7- car boxam

i de; 25119)

4- (cyc?Q)pr 0B9) t-aminexyAinersh 13- @ AtrifivorgmetiaylbenzamidapkepyDthisnp B ktaz ol e- 1
-yl)-5- yrimidine-7-carboxamide;

trifl oromsthl benzoam do) phenyl ).t hi eno[ 3, 2-d ri mdi ne-7-carboxam
I(del 150) X (§yclop?0py1ammc2)Pl\I (2-¥1e yi- I5 (4-n’£0rphohn!:—%¥ ! ! X

4- benzoam do Nﬁﬁhﬁ&kﬁeﬂil b thichbf3), M}ﬂ;@ﬁmicﬁnew-ﬁ:bmfmmdc
I('élrel fl uoromaig%/ grzo%a 3)%?§1Y 2t lmag)h o?;]rgﬁ/“ n gj pe- 7- car boxam

4- (cyc2opropyl a(mﬂm)oxﬁétljﬂ}ﬁehzmnﬁo)&—ﬁemyl@hergzﬂ)ﬂyénolj;aidﬂpmndlhe-fli yl)-5-
30(trifluoronet mgggﬁgam do) phenypt hi eno[ 3, 2-d] pyri m di ne- 7- car boxam
i de; 122)

4- ani no- N- ( 32) BaginocNi(bengmida-2-methylmhenylMhicnel A rdloyriraiding) 7-carboxamide;
met hyl phen Enzhintdd) thicaral3.2- .

4- (cgcroprg&% %%ﬁ%%&fiﬁﬁe?%%ﬂ (3-(3- ?51% aﬁ%’lﬁ&nylfl—l-l n‘??’élzadlplyrlmldlnc
-5- 7-carboxami

( fj rif 'g,%"irz 2 )rrahmqplbemégia@mmmﬁwﬁyht(sﬂﬁﬁﬂ%:@ydﬂ:pzrylmldmﬂﬁenﬁpw bozam
i de;

344- (cycl oprop)ﬂ]%}i’ﬁ"‘l‘fgﬁﬂl wrRsamisley] pyri mi di ne- 7- ypet hyny1) - 4- net hyl -
- ( Sh( I4 QENIS-?%%?EEV Kmﬁl(fhl‘iﬂmﬁﬁﬁékhﬁ)benzaﬁmdo)l 2)-g1ethylphercliyl) -4- )
met hyl - 1H i m dazo i [ onet pheny enzam de; 125
N (34( 4- (cycl oﬁ%‘bﬂjﬁ"ﬁﬁ%&%‘ﬁﬂff t%%“%‘i%‘ﬁdr# di ne- 7-yl ) et hyny1) - 4-
met hyl pheny 4%) Bathihorde(Frf3 -{dimethyladem)t Settifiyotym&hylhhrentdmido)e?ret hyl ) benza
35 methylphenyl)thieno{3,2-dpyrimidine-7-carboxamide;
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20wherein, A is halogen, -0124, -8124, -8(-0)R4, -S(=0)2R4, -NRAR5,

or -NR4C(=0)R5; R4 and R5 are each independently H, Clalkyl,

Cncycl oal O R6, C2- 7heterocycloal kyl, C3

C2 13heteb’§¥1%“yf Ci:gv%‘erel n the aryl, heteroaryl and heteroélyxl%:% oa'f"l(%“fl

are each i ndependently unsubstltuted or substituted by the

substituent WD 2011/093684PCT/ KR2011/ 000664 sel ected from the group

;ﬁnSl sti ngI 047’|) F-(%B@Ldéeﬁyhndﬁal-zwcs l@ﬂﬂilfdfbmeﬁjltl)‘tfziﬂhéiﬁﬁl lmk | heny 1-&-H2
eterocycloal | ¢ al kyl . or cycl oal ky is -

or -C(0)0H 5Y b@—?@ﬂtﬁszlaﬁpé%m“? 5°€P8’5 0%, "wherein R7 is H,

C _6allcyl o48) @&nﬂmy—N—(SaﬂBI@do;-o-a+(t1hflﬁormetﬁylﬁadzagﬁm)-mahylbhmyl)mﬁw.

The inventive c (I'), or a pharmaceutically

SR oL 8oty

acceptabl e salt ’vat e thereof exhibits an excellent
i nhi bi tdry a&?r)ﬂwugo-bfﬁ(Sﬂﬂdff’eethﬂngs- -yl)methylag-€wiflioregiethyDbtrzamido)-2-

present invent Iﬂ%gﬁﬁéﬁ{@ﬁﬁﬁ&a?% lg?,\lﬁﬁali}léq QIRfasi tion for

preventing or trea I seases resulted from

over expr essiih] rﬁﬁ-(%r(‘bmﬂneqd?n%@@ym%?—ﬁ 39?#‘?@"1’%(1@0471)0 und of
formula (1), ormahplpRédyhaesaoyHld-fridszomEBRNIRNSA]tiperididlay N cRhte;

sol vate ther S el ngr nt . brh n | cl pase.
conpri se Bcﬁg\ﬁ'r& rﬂ?ﬁﬂaghg f ‘Egﬁet?’ ﬁe )f‘iaﬂ?ﬁ?y a"'i*l“@f‘“e?aﬁ‘[gzz'
and Reld The p@pﬁ%&bwbmmml tion of the present invention has
an excel | ent b|t hese | ases ... The

abnor mal  cel ¥ §h(g YS@C'@J& me&@?‘#ﬁ) “%@“S@Sﬁ%{bvﬁ‘ké%g}“ﬂ ung
cancer, liver Qdmmp)ﬂlcm[aﬁeﬂpﬁimldmﬁeﬂ:a;bmde i ntestinal cancer,
pancreatl C GAPRE %g@ 90 mmgﬂﬂ%@mﬁﬁ%ﬁ& Pr_r,g qNB.y. br east

cancer, scl érosi ut er | ne’ cancer, SeM%i%al cancer,
head and neck ddﬁ@’@?)ﬂ“éﬁ‘déﬂa‘ﬁémmémﬂeﬁmbqwmbd cancer, parathyroid

canceris r enah) Mﬂﬁ&ﬁf N—(Si{{ss@Hﬁoluﬂfp@a‘i—lﬂix?axﬁﬂﬁﬁﬁfmeﬂﬁflﬁ{ehy feROBEL

bl adder cancer, oog a}*l éqx oma, psoriasis and broadenona
For exanpl e, Hjép thee/atit aF%‘i}pbe | eukemi a, multiple nyel oma or 25
myel odyspl asb) @aﬁ:ymﬁqumso@nﬂolm—s taytrphaiido) R ymdieypiedgithiens[3(¥-sease
or non- Hodgki n' Bhonp dAccordl ngly, the present invention
provi des a nmeth ] 'B %‘Fﬂxiaﬁlé or treating abnormal cell growth

di seases res6) 4em1ﬁmﬁffﬁd¢ﬁlﬂ@lqumlm-26¢aﬂmxpmtde)—ﬁ—nh@thgdglenybmfmo[Bsa'— ng
adm nl.ﬁberl ng tﬂﬁrﬁﬁﬁﬂ:&%&r@&ﬂn@&eﬁ“' a (1), or a pharmaceutically

accept abl e 30 rate or sofvate thereof to a subject requiring

prevention &r) Nr(ééiﬂéh@f’lfé‘r? carasyarifo)ckmethylpboml)-Haminethiena b2l t ed

from over expr esgf,)qﬁmg{neay Six@inidet dnase. A proposed daily dose of the
i nventive coni)oun for administration to a humn ézf appr.oxi mately 70

kg body wei git §-amiEp-N&2methla-(rien %ﬂﬂlrhwg})ﬁa?ﬂ SIRyomidige-d ay. The

35 inventive ceapoxifiden y be adm nistered in a single dose or in

nder o0 R SRS ST IS SHBA e YD O AT IR LAY o

various rel evarw.rbbamnnies i ncl udi ng the condition, age, body vvel ght ..

glngezg)e( gfeve?f gjg't(st(ﬁere ore %Lm ﬂEn§ ugge@ﬁegﬂ) ve sﬁoul d

not be constru@drbpwnﬂmt t he scope of the present invention in

anyvway. 5 1) 4-arhiHe-RN(E2RAty1 SN DI 1A O 8BS 1e-1-y1)-5-
t hi eno |3 2-dj pyrlmdl ne derlvatlves r gresented by formula (1) or a

phar ut i cal i(ifleraspsthplibenzegydo)phrayRbienoifed iphamidine (reparaniide;

accept abl e gaj4- aﬁﬁﬁmqsiﬂ:&ﬂﬁo@ph&\ylahﬁd@)@-ﬁxﬁ&ﬂ@h&ﬂ%jﬂﬁerﬂiﬂﬂ%ﬁﬂﬁﬁhﬂdlﬂ@b-
adversely aff ect BI ol ogi cal activity and physi cochem cal
properties of AR ft compound. The

63) 4-amino-N-(2-methyl-5-(2-(trifluoromethyl)benzamido)phenyl)thieno[3,2-
d]pyrimidine-7-carboxarmide;
35 64) (R)-4-amino-N-(5-(3-(3-(dimethylamino)pyrrolidine-1-yl)-5-

1'l-l




10 pharmaceutically acceptable salts conprise an acid addition salt

of a pharmaceutically acceptable free acid and a base conpound of
formula (1); an alkali netal salt (e.g., sodiumsalt) and an al kal i ne
earth net WO 241/93¢8. g. , calciumsalt); an organi c basePGIER20LIGHSH| t
of an organi c base and a carboxylic acid conpound of fornula (1); and
an amino acid addition salt. 15Pref er able salt fornms of inventive

conpound conpri se,a sal i.nor ci.d or, an rganlc
aci d. Exanpl es @'Fﬂ‘ﬂ?{gmﬁ&%ﬁg%?ﬁ?f&lda s @Wﬂ&%ﬂﬁé? nﬁpw@me al furic
acid, nitric accaﬂbo:qahmiﬁ;)horl c acid, perchloric acid, and brom c acid.
Exanpl es of a t hanes c_a

et hanesul fonqtgiﬁam % J%F&%hsdo X rgét%flaﬂe ﬁﬁu t‘gdi 8??311{“6&%

mal oni ¢ aci d, mwbmhmﬂamd succinic acid, 20 lactic acid, C|tr|c
acid, giuco 4861ifb-NLOL

oxalic %m drﬁ()genzm cNta %é’thiélgsp n?%uogg#gﬁylgﬂegz&%ﬁ%h@ acl ﬁf%

organi ¢ base ad@PYlil@hh%f‘aT'Pafh%&aﬂBée,prepar ed using an organi c base such
as tris(hydrgyx Nuq@t %ﬁﬁ&bﬂﬂ&[@@-&]ﬁyﬁﬂféﬂ@&&ﬁ&@%ﬂoﬁmﬁ@h 1PiR@yBI3L no
acid addition sa Pg' %pared us ng a natural am no aci d such as
al ani ne and gl YR8 Bsﬂ’l‘ég%l soprhox »be prepared in a conventional
manner. Fo ][ ?}a-riﬁilm-NtCGQIS(&-lfhlsrdmlyzyl)éﬁ-mEmFIRIIQ-@lyﬁ}tolélsswt]dkyﬁmdbhﬁ- 5
conpound of for ! e.sol vent such as net hano
et hanop(Sj acet ong® Xaﬁsz»hH?Wgﬁg?py"' iﬂﬁgé:ﬂ’fb%gng&d or free base
thereto; and9) Ne@-methpit2(3-{tdflugomdthgl)ipnzemidclpherytied-(mahyemino)thiena]s,2-

t he present mvggém r%ggp Adqd-he b| cyclic 30 heteroaryl
derivatives re ormﬁl _S, ,a pharmaceutical ly acceptable
salt, sol vat’®) Mcmm@ g‘lﬁ%ﬂ@ﬁﬂ'ﬁt{ -&wﬂa@mmﬂlﬁ)hqmemd@mhenﬂﬁbwm[ﬁﬂher

contain a conv ﬁyrgﬁﬁtnenpggrgaqaﬁn&gqar maceutical ly acceptable carrier,
areingrcm or adllu to_be formul ated for parenteral

adm ni ratl ?Yc IPERYLagHRg)N '&F’P’d}f (‘é‘ , in the formof a tablet,
capsule, troc he(&;ﬂmlﬂéthﬂybeﬁzmus)pﬁa@l)ﬂﬂenoWh@yﬂhﬁmﬂm&uﬁbt}mﬁlde

conposi tion sent . i.nvent i

50101 003604 ParN b SR E S BR B ard R Dst msttmteygige >

di luent, a smeqﬂanmp)ﬂuandiBﬁdﬁpynmxds@mdmrﬁqur@ agent, a solubilizing
absor bont , - 4T eBplera-fll UMkl RiglagReRl v, Ty 2"

| ubricéht, a f|(mfb10mmﬁwlmnmmd®)ph@§1)ﬂmfﬁp}é mﬁudm%?-&a@pxmég are
lact ose, dexihf@-%@c oiktﬁﬁr%ﬁno)[ﬁ-@@#ﬂem 539 (@ nletlyl- lﬁﬁhh&ﬂzef‘eel-yl?-sl' yci ne,

silica, talc, stearic aC|c, terin nelumstear nesji.um
al umi num si | i cdtrdluogqmgthy])b 5@”3 ?}ﬁﬁﬁgﬁ&m ‘Zﬂc g"aé'&‘ fer,
sodi um alt gi 173} &(cy&&bmﬂyl&ﬁhé)@%eﬂﬁ@dl(ﬂlfﬂwwyéfﬂlﬂylyl):E-: I gl ose,
agar, water, e 0 n i an

2961 um ahr or i adt i RramdRy iR Pr LR Y e as
essenczy varfb) (S3-4eegdomepylamino)-BnEH s (dmethplemompyirmlidmapiDmett yl)-3-
the injectable |14 tilled
vvater,J a saline so u‘?ﬁ&hnﬁﬁegi ucogglggtﬁglﬁ%n%])hﬂ%%ﬁj%g@’ﬁfﬁig&%

sol ution, al comﬂ-"oxgmﬂebl et her (e.g., polyethylene glycol 400), oil,
fatty acid, 7f7 é&c%?}cg;yﬁﬁhﬁ&)m@ Y:feﬁ{ﬁ §Q4 (?l ﬁ&h&laﬁ-i i"rﬂfdazcﬁf ilﬁ)ﬂﬁﬂﬁﬁlm

agent and an emul’s| | I ow ng es are

intended to fur(mfbqumtb:élhea%@rt@féplpm%@wmmv@amw WPW@H’@ €;
limtigg 'tSS)SNC(QQnethyIS(BI (It}ﬁetﬁﬁmpuﬂﬂame-f’ ppar ati on Exanple 1 was

repared accor ion S bel 20 Reac Sche
Ilgr eBar ation Exgﬁgﬁ@ e%%&eﬁ?ﬁ?“ﬂ‘f?)ﬁ?fpﬁ@ﬁ W‘E‘??HI‘%“"%& %Qiﬂlwm* Eﬂ he
25Step 1: Thi erafbdx@midepyri m di ne-4(31-1)-one HPIN
2011/ 093684P 11/
Vet iyl - 3. an %ﬁ%ﬁﬁwg}%ﬁ@ U TR bl e oo
# 018289, CAS [(BHRSST enameidt)peaytbiEno[3, 2% dlpymmidie- 1-68htamide; d
35 80) 4-(cyclopentylamino)-N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-yl}-5-

10



10Thi eno[ 3, 2-d] pyri m di ne-4(3H)-one (4.99) was dissolved in acetic
acid (20nm.) and then brone (5nm) was added thereto. In a sealed
reactor, the reaction mxture was stirred at 120C for 10 hours. The

reacti on MKIFE38s cool ed to room tenperature and dlpqul’IF'F@Hml?H@ér_

reduced pressure to renpve acetic acid. The resulting m'xture was
added to ice water and the resultlng solid was filtered and then

dried to obtain i i
111 NVR (400M_|Z(uti%%55cl}h% 7% 75 ﬂé% e 4§3 ijglhﬁﬁdlﬁélﬁ cfm'bﬁﬂﬁllnﬁ@

Step 3: 7- Bradt@-methy Sih{4ometyl- al]n}s@m?n m‘i)n% NN s,

207- Br onot hi en tﬁﬂ&r%ah]liﬂnﬂéaﬂﬁd oN@-@méBypipesziiissol ved in
POC13 (20nl) anqapﬁ]gnq stlD [ﬁtz ‘ﬁgﬁéﬂ»? ol oﬁ?%p After cooling down

to room tenpera¥ o -gar rated and added
to ice Hatersh 9-(@M@Irasp)mmnb}ld-(2]ﬁmhﬂdL(ﬁe{MmhyLaih'mﬁdwoldﬁn-shar NaHCO3

(a00mo. Do dispHshtYincBSaplifo Bl icdfs 4 oy St @RE 7 Bonabtitd

7- Br ono- 4- (fﬂ Ay(byckdpogrytanene)1S; (Wﬁr(&%(&m@}ﬂdmldazole-l -y1)-5- .
7-B 4-

LT 7oty MRk %ﬁ%%%%ﬁ%e%g R
thereto. Af t&) Br4-(qyrlegropplaminghyN-(t (3 Gedsmtiodamingiyrotidiped odus-15

hours, 10 ce wat ﬂ‘uﬁ)‘ioxﬁ&ﬂﬂ ehRRMBAG-2- BBy RS Hi a5 2ld]HriasinE 7 t er ed
and dried Withl\Wg\‘W as. I g)bbtal n t‘%e tlt?,lg gghrzpouné ?hout furt her

purification. , DMS0-4) 8 9.09(s, 1H), 8.57(s, 1H),

2. 76( s, 3H) ﬁS5Z¢Q@chplmluﬁﬂn@ﬂ;IEx-&[&Hyﬁ-SJ(3mqﬂ{wm-aqﬁpﬁ-d| ng to
Reacti on Sche el o eacti o e

(B o (e et Be et ek iBibont: PRIy caboxamide
(trifluor onﬂﬁh%@whmrqﬂylabam)dm(ﬁme&)éﬁ (3:(morpholino-5-

7-B h
157r(l_g>plo)‘:§m)I znngetorot EI eno%%bqg %l @?ﬂéﬂgl? [gz d]%“‘i"f‘“e '{—ca:b tal néd in
Step 3 of PridpdlecloprPrmamipeN( myksammahylswdwwm—ylmhﬂpano|

sol ution (50nL) ﬂfﬁfoﬁ‘oﬁ&ﬂﬂ%eﬁﬂm&l&ﬁﬁﬁdﬁﬁ)ﬂ&ﬁ@ﬁs@dﬂ yﬁﬁﬁﬂke-ﬁeﬂbéiahﬁ&@d at
100C for 12 hours ti.on vt%? F

t enper at ur e S§hir( ‘f}ic}OPERPé’ ‘%O)Jﬁ't(%'ﬁ(za""g’é'ﬁ ! é washed with
wat er and dri eCtmﬂdoi’mﬁﬂhﬂ)b&ni@nﬁid)&-ﬂeﬁﬂ@héﬂyl)ﬂﬁer@(ﬂ]%}p}ﬂnﬁdin&% 83%
wi t hOk%q further Ogur{ fication. WD 2011/093684Pa/ 1012011/ 000664 N5

Ink [M] 229. FFbosamidgs g on .
7- Vi nyl t hi e88) #(G<cbpmpylamink)é(2-flaotorfe(3r@-mEthyl-1,4-diazepane-1-yl)-5-

57-B t hi

G ssotved | n oGl LG d Atk it ip IR Lyl

m nut es. PdEPPhEysloprp3laming N4l (2 4-dmethyll Boimpdazolend v 5t n (3. 35n1,
11.5mmol ) were %ﬁﬂﬁ%xﬁélﬁflﬁkﬁzd%ﬂﬁho?hhﬁétﬁﬁpﬁényﬁﬁ@&o[ﬁ d?pyﬁﬁﬂdlﬁ(t—? The

reaction mxture was cooled to roomtenperature, an aqueous KF
sol utioh (10% <3WKI™Midss added t hereto and stirred for 2 hours. The

reaction mh»upnqslgl(wimmfdakdlen%d) Mﬁﬂu&?ﬁeﬂ@l)ﬁﬂﬁoﬂﬁﬁibﬁﬂ-ﬂ&tﬁhﬂp&hﬂ#a
acetate. The aqgueoQus ) at e ragm t.he organic | ayer an
extracted with 8’5‘%@’09&@ ’3?% H‘iiam gr‘@ﬁ’ﬁ’?‘?jmwgyer was dried
wi t h MySat aﬂ)j(SL)GF(cmidvprapjéatnmiﬁhH-(ﬁe(sqs{dmgthyimﬁuu)pylmmupmwﬂ)ii -ed by
silica gel chr ﬁ@a?{ b
conmpound havi ng a yg:]r co or. :gl\ﬁlﬁgég &I%I%Eg g%%ﬁ% (s,
1H), 804 (s, Xepbox#nds; (dd, 1H), 6.36 (d, 151H), 5.38 (d, 1H).
93) 4-{cyclopropylamino)-N-(2-methyl-5-(3-(4-methyl-1,4-diazepan-1-yl)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide;
94) (R)-4-(cyclopropylamino)-N-(5-{4-(3-(dimethylamino)pyrrolidine-1-y1)-3-
(trifluoromethyl)benzoamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-

35 carboxamide;

11



Step 3:

(E)-ethyl-3-(2-(4-am not hi eno[ 3, 2-d] pyri m di ne-7-yDvi ny0- 4- net hyl
benzoat e -Vinylthieno[3,2-d] pyrimdine-4-amne (2.5

et hyl - 3-1i Bjd%goiﬂ??é%ﬂyl 20 benzoate (4.1g, 14.12nunol), W%@éng
0.85nrnol ), tri-(2-furyl)phosphine (295ng, 1.27nunol), and D EA
(4.7m, 28.24nunol) were dissolved in DVF (47nL) and then stl rred at
120C for 18 hys) ( %F)hﬁ(dyemﬁfopwammo;w(ﬂmS(dﬁﬁétﬁﬁmo?o&oﬁaqhé- W th

VSOn, 111 1 or e RRTERRB IR AABHLos e B SR A S BT | |

RYTRdngIr i f i ed
by silica gel céntxainiist aphy to obtain 25 the title conpound (3. 3g,

Id 69 1H), 8.34 (s,
yl ) s, 15?(s%)ﬁf)z’mngé?30&"??8“’1%‘?3%?%"[‘*‘1153) £ 2 (?) 2H) | 3 (d,
1H) 7.86 (d, UffluotorB@hylihenidmidSpHayl)si-(1ahgthylpipBadioe-4-yBiinoNBonul 3.2

M+1] 340. 28.
EE) ] 3-(2-(4- am(ﬁgﬁﬁﬁen%’?-cgb%}m rr'm di ne-7-yl ) vi ny0- 4- met hyl benzoi c
acid WO 2081) M@@m;m@ﬂﬂ GHiethylamino)-3-(trifluoromethyl)benzoamido)-2-
E) - et hyl - 3- ( 2- :,g]l.m;ﬁ l)vinyl)-4-net hyl be
ﬁlzéate )(/3 0%; E&&hﬁ%&g)hﬁ%@%g%l veﬂﬁd‘%\mggf%eﬁatﬂulgg Z)f rr)ét)hanol (1)5/n1_)
and THF ( 15/78) 4-4e¢lopranslamnggN-(rmethylrmi( (1 -edybmpaifinent-yhaminoy3t 5 )
\t/vas admtad ther qbﬁluofﬁiﬂethﬁﬂﬁﬁtdiﬂu&))ﬁheﬁ&%&nm& 5]rpyﬁihﬁﬂneta’v cfrﬁg}mmlcée,ll\l
enperature QUILS e 0 er s concentrated an
HCrlrpsoI ut i oﬁgggé(iéz&&éﬁ'séﬁég\ﬁegyﬁgﬁ{glpﬁ?ﬁa{&ol %al n a solid. The solid
was filtered ar(thfﬂrorcaﬂcthwl)ﬂeni@ngcksphmybm(ayoio;trhpylammb)}hiemmaund

%24% 89% yi Ea]ﬁgnﬁ{‘fd Jg_o}u&arg&ra}nlil&[ purification. M5 in/z [ M1]

St ep5: (E) SJOQ)@%Wﬁ@mmpléam{r@)-ﬂ @3 (dimethylanigo)ppdlidiner 1-gDrdet hyl - N

-(3- (3gifluor .
(E)-3- %52 (4-ar ;(Fﬁ%{&hl eﬁ%bﬁw d] pyfri H%I?Pehen%nﬂnenﬁgi?)d] ynn%’tdﬁlfﬂbenzm C

acid (30ng, 15 <@ho3ERids) ) was d| ssol ved in DVF (1nl),

3- (tiifl uorqopityPerpzenen SHRYTD H-1hi @SR 1T qs-HATU (110mg

0. 289=01 and T 67 48 de eret.o rred at

room t err%)er at uKEEi%}“ﬁ?P"?%’hBﬂI%GP@“W*QAPWB@?QW%ﬂ%YM ﬁ ted with

et hyl acet at e afjpyrimidined/-cdrbdxainidene. The organic | ayer was dried with
sS4, | t fied

by st 17%a oiPDehRatepaRTER TN i S Cotpd R eBhalath . 100 P g

82% yi el d). VS (triiluer mﬁhﬂ)hmagﬁﬂo)phenyl)t}uenoﬁ ,2-d]pyrimidine-7-carboxamide;

Exa”m e2: (E)oBN-L-hituds Q9N infaah-3 lnfiddzBH 1-Pih 4L ne- 7- yI ) vi ny1) - N- (44(

et hyl pi per azi nétiflupromsiiyiibenzogmidojplienylorf{Risuplaminmthigref3. 2-dlpyrimidingfrz a
m de 25 Tharbekagmeure of Step 5 of Exanple 1 was repeated except
for u

o s 3 G5l ronyiaming e G S -l P Ve o andl
444- et hyl pi per giflweionydihylbetolhgnidd)gHenyljthicos[02ed]pyrbaidide- Trearbaxaolideni n

the title c (o) 1) 093 P 011/ 000664
Exanpl e3: (E?@‘PGY?&PI%%"”“ vx 'iﬁ‘@‘é%%‘by Oy %‘T’“ My 1) - N- ( 3- (4-
et hyl pi per azi néwmwm@mbmommoo@smwpmhm@ommmmmhmam de

5The procedurecglfbogﬁQCS of Exanple 1 was repeated except for using

(B)-

=

3% (4 106} (S)-4-(cyclopropylamino)-N-(5-(4-(3-(dimethylamino)pyrrolidine-1-yl)-3-
(triflucromethyl)benzoamido)-2-fluorophenyl)thieno[3,2-d]pyrimidine-7-
carboxamide;

107) (8)-4-{cyclopropylamino)-N-(5-(3-(3-(dimethylamino)pyrrolidine-1-yl)-5-
(trifluoromethyl)benzoamido)-2-fluorophenyl)thieno[3,2-d]pyrimidine-7-

35 carboxamide;

12



am not hi eno[ 3, 2-d] pyri m di ne-7-yl)vinyl)-4-nmethyl benzoic acid and
3-(4-ethyl pi perazinel-yl)-5-(trifluoromethyDaniline to obtain the
title conpound (see Table 1). The conpound of Exanple 4 was prepared
accor di ngWm2Reeseddon Schenme 3 bel ow. Reacti on Schene ECT/KR2011/000664
Exampl e 4:

(E) N (3-(2-(4- am not hi eno( 3, 2-dl pyri m di ne-7-yl)vinyl) - 4- net hyl pheny

15 3-(4- H i m daz i, f h nzam de
St ep 1: (E)- g)%sg W%W‘%Fﬁ's&ﬁﬁ?gmg%%%{l? laﬁiﬁrﬁb?ne- 4- ani ne
The procedur e oftriffiicepmathel)bdnxeaniitia)-2-fluareplicapihicad]3c2«dJpptimidine-Usi ng
2-io0do-1- WO 20 /093 84PCT/ KR2011/ 000664 net hyl - 4-ni trobenzene (TCl
Labor at ory Chent # 10706, CAS [7745-92-8]) instead of

et hyl - 3-i odol0®) MMprdwmam)dW{(bntﬁdthf(SmemdMQ-byaoﬁpound
1H NVR £400 NHZ( @!\\?@ﬁﬁ &zé%égg)ph thlé}méSA’l Qﬂyyngnliﬁm%-g-c%%o{ceﬁmdém

8.25 (d, 1H)
2.58(s, H) 1191341G¢ oprepylamE )N 45-(3- 6 ylplperamn- -yl)-5-

(E)-7- (5-ami no- @i fFRRIrbEB Ytk d ARl R i3 ihetpfE RN Yiki Y3, ﬁrﬁﬂﬁﬁ@-?-
(E)-7-(2- et hyl - 5 nitros %yﬂhl eno[ 3, Z;Wyrlmdl ne-4-am ne (0. 3g,
0.96nunol ) 10 vEREPXATIdS ved in ethyl acetate (5mL) and then

Sn gl 2. A 2H20 (119) 44cy@lboproply)andnc)-¢gDenethyl-3-(491 aﬁi&liylpépefrﬁllxﬁddgmxﬂq}}r et o,

and t reactio xt ur sti.nr.e £ 00 ur

nours T tor ¢ nlrfisRri S tAb PR ah iR SRR skt
thereto to pH2p4-(hielopropatamio)ovi<2-NetGRS-(ddpyradidee--yl@det o to pH 7.

Th ti 1 X1 |
heet are. sever ol ChftidohBfybent Gl ey bl - AROHHARNE R b ibaltbEy
pressure to 1dB) ai)m-tcudoprppylem@mﬁ-@b(ame@ﬂsb@(2-@&%@%9@111% tYhotrt

further purifi Cﬁ?ﬂlﬂ)‘?ﬁmeﬂ'lyl)benzommdo) §34Z) 1@@@1:%}3%(154( S,
111) 8. 05(s Bota, 111 d;?

ol 7(q 1141 (cyzlogaqpmanm)N-(@(%@ﬁw Dbfageniids)2-
309 32 | 'VH'1] %eﬁ}@ﬁer@’l)ﬂuenoﬁ 2- d]pynmldme-’l-carboxalmde,

o T A A Y

(E)-7-(5-am no- rﬂeﬂmtphgdyi;)tlymon md@}m{pﬁdlﬁeﬂmpgbpxmmﬁne 4-am ne(100nyg,
25 0. 354mmol

3 (4 met hy! - UEF M EsslopgpylapinaN-2-petyl S5 (Lmetiylpipeidine 4 slaming) 55

0. 354nA®1) wer e(hdﬂ@mnethﬂ)bmzwdq)nh@wuymenp[&nﬁ wbne-i-c@bgmmé@,)
and TEA (0. 2148571*{%,% oé?c%%f&’fﬁﬁ&) -N&S-B-panedlyl 1Rl A8d-3)-5s red at room
tenperature for he react)on m xture was dllu17ed W th ethyl
acetate and was(@iporprmsthyyhenaoamdeiphenyhithicnol 3geylpyrimidine-7-carboxamide;

2011/ 093684H@ﬁgrmmvey@g&eﬁﬂo)tmmmysc@@mw114;@@&01&1.ymsed and

concentrat ed resul m xt wa f b o el
chr omat ogr aphy ‘6’5?’5? é‘z‘?ﬁ"f‘ EWB@?ﬁ’?ﬂb jigg’ M"d?%‘?’/ f“@’ﬁ nidgoe
mz [ ME1 539918 {cyoloprapyirhibosyamido)-N-(2-methyl-5-(3- (4-methyl-1H-1m1dazolc— -yl)-5-

VD - (1 met it iy bkl B2l e TR Pl
procedur e 0f126} ébeﬂowlmm@twlﬂdé-(ﬂ@m@&ﬂ-éﬂ mé@pke-l‘-ﬁlﬂ Susi ng 441-
met hyl pi peri di E%ﬂkf xgétx}l t?engéa&ma&)geéx@plﬁl}% (Qrigmﬂmla&vgmeﬁﬁag of

3-(4-nethyl -1 azo e“yI hypbenzoic acid to
obtain the tl2} é‘(%lﬂﬁtﬁi’ﬁ Hiag)aN-{: Eml -(3-@xmeipylel Frimidazole-1-yl)-3-

(Eé (NES@;HZ (4- M&h&ﬁﬁﬁbe%zéﬂlﬂblé)bmr@l)ﬂ&nzfm Apyinldind 7 /ERibBYdnmaeny 1)
ri u

- 0
15(E) - 7- ( 5- a!r?&h Wﬁ%g F@Pﬂ FittgfupremsthypbenyBirgidel2s ani ne( 100ng
: 8-254??@]2 Wemeitliy B@iy!l)&dend[B amﬂpjdihﬁl dine-TrarboXdmAidep. | ni, O. 709nuno|)
and 3- (tri Z0 oL . U
2dded t her et BIRF ??yai?%gﬁss@ T T R G e
reacti on m xt ur@nﬂmoxdcthyimﬁmnymurblde)phgﬂyl)aﬁetoa},Z}dmydmgbréd:aﬂimhmde,

35 124) 3-((4-(cyclopropylamino)thieno[3,2-d}pyrimidine-7-yl)ethynyl)-4-methyl-N-(3-(4-
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20 concentrated. The resulting m xture was purified by silica gel
chromat ography to obtain the title conpound (138ng, 86%yield) (see
Table 1). Exanple 7:

(E) - N- ( 3- WO 10418836840t hi eno[ 3, 2-d] pyri mi di ne- 7- yl ) vi ny IBCTAKRAH ¥ApD4§heny
1)- 4-((4-ethyl piperazin-Il-ypnmethyl)-3-(trifluoronethyl)benzam de 25
The procedure of Step 3 of Exanple 4 was repeated except for using

Stead of B (4t nEPRYREE L4 hblimdny BRI bIMBREREDL C 20! C
acid to obt ai2%) N+@ ((4-(dyelopmﬂ@ulm)me[ﬁ?a‘ﬂipmmﬁln@bm@hmﬂﬂpﬁund of

el ot D 2011] SETRRgIR REBRRFIMARRALAL 101) 5 (RGP AR,

8u3(vi nyl) Snl26 &(@F(HSQMOPY ane}tblﬁa?{é 2-dipygirgdings/- sty Wed methyl-Hg4-€4-
g ). k?laglﬂ l\ﬁhtaaggjefhz[?)e =1-ylfmethyii3 SOERbRIMRIRNVPRE A B etanid; I t
reparati on
a- rar vl ¢ i T s cerapyigrinaitieRe 32 Alngimiding T Dem NG The
gr gc eduri of St &]@ylalp_en‘azilﬁﬁ«_inﬁ]n@etﬂyl)A&Mﬁmﬁigﬂijd)pmpwmemymmmnde
- - 4- t t
Sbtained 1 n SR G AR R RS A e A Wiy RN (-

conpound. methiNRi eﬂﬂﬁmazyloﬂmm&or@nahﬂfopl(esyl)w&,md( s,
11-1 74 (s, 3 Ste
2: 4)( hyI %&%‘ﬁg{g&fﬁ %?leyrl my gra 9‘301v ea%ﬁyde(l eN T)S P

In preparation of the inventive compound of formula (I}, the starting material or

intermediate may be the compounds of formulas (II) to (V):

15 A an

20 wherein,
A is halogen, -OR*, -SR?, -S(=0)R*, -8(=0):R*, -NR'R?, or -NR*C(=0O)R%;
R* and RS are each independently H, Cigalkyl, Ciscycloalkyl, -C(=O)R%, Cy.
sheterocycloalkyl, Cs.saryl, or Cjjsheteroaryl, wherein the aryl, heteréaryl and
heterocycloalkyl are each independently unsubstituted or substituted by the substituent
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4- (Met hyl t hi 0) - 7-vi nyl t hi eno[ 3, 2-d] pyrirnidine (350ng, 1.68mmol) was
di ssolved in CHC13/ MeOH (2nL/2m.) and treated with ozone at 78C for

30 minute SQ%/&Hg@[%zge starting materi al was di sappear edpci%lgﬁzogﬁ%ééion

m xture with N2 gas at the same tenperature
m nut es, heated to roomtenperature, and di nmethylsul fide (0.37m., 20
5.04mmol ) was added thereto. The reaction m xture was concentrated to

obtain a ygfidop ﬁaini the EhRp S@Ads{}hﬁ‘@%ffd:lftaﬂ?ﬁdcz Joabadywid hagbes Bve c,.
et her and |ed N2 gas to obtain t i'tl'e conpound W t hout
further pu PFQ%'EP L'NMR (400MHz, DMBO-d6) 5 10. 30 (s 111), 9.21

(s, 111), 9.13 K%lsmmalkﬁo?@(@clo&km WO

2011/ 093684PCT/§§R2%_{1/ Ooe@g)ﬁt ep 3:
4-(Methyl thio)t 1% i mdine-7 carbox%llc acid AHIljews O

NaH2PO& 2H20 ( SY[MHGRQQW pr MQ)NR%-s ehereih Rhisvid} €1qalk3irh) Cagpgclbdikyl;
4- 5 (et hylst hio)thieno[3,2-d]pyrim dine-7-carbal dehyde (300ng,

1. 68nunol) gl ssolved in acetone (3nL) and DMSO (3nL) was added
thereto at 0C. BNisdldm{ogem megthyl of Brethorwyl ) di ssol ved in water (2m) was
added at the sanme tenperature to the reaction m xture, which was

stirred for 2 hours. After the reaction was conpl eted water (10nl)
was further adddl inyentiye sompoundeffpsmyle &1, \aRiac Bhammaceytically cagogpiablepsalt,

hours ENd Hyldtdedrasivhe ﬂ%o@bﬂulﬁts&ﬁbk&l]eﬂt@nﬁﬁ%r? Qéﬂwﬁiry%%rd’t@aﬁimﬁsw th
wat er sever al t nes,, a d rled wi th N2 gas % obt in the t|

conpound as a °?‘§" © BERRRITABNHPI ceytignl ?°§“P°i‘ﬂf’“ for
8.49 (s, Iljpvenidng dr (:mann‘gi—ahno?ﬂaﬂ @ﬂrmmmhddmfasééxmmteé fmasepx@paioachf a

accordi ng Schene

el e6° AR Rk i ine BEpAG SRR B 4 s ey romatle
(tri f%oggﬂ@;ﬂfﬁ;}é;hégyﬁte&etmwgmhmemeeho[ 3, 2-d] pyri m di ne-7-carb
oxami ep 1:

4- et hyl - 3- (4- (meﬁ% t h| o)thi ?n%cinépnse(?crﬁbll rg dll:%’em%-%%}r{bggggll{dg%enzo
ate 54- ( MAthTESre)a0diRato | Brenhgimarentifalivompopition Gaamrr»isntazemhegaas an
10. éﬂﬁnﬂ?ﬁ?ﬁ‘m“b@ﬁ‘ &mﬁse%ﬁ@gatl ont Exanpl e wgs di issol Xﬁ?u
in enzoat e nol ),
(8.30 22mol ) THRAETPRACTEETIL CLisgSemEn GRS S C T2t B Bgaheh ver
stirred atcadés; adsredtdl btmué:s smmeinﬂestmat tagenipafidiéaticvanced) bratnechnetri bone
et hyl Rretate and, wa ueou i.carbonate, sol uti on

and brine, 10" s%‘&lﬁ'&%ﬁ“ ?‘i‘*‘“t e, ;3g3fmg| %’P‘Smﬁg a7 i1 BH % PRy S
filtered amucecdwadand mckctanéﬁhe:sm}ésmai cangemihyraid eanges pprathiyfaid dariggr, renal

silica gel, ag%%g&hﬁggﬁggmtetcgn&pt&étﬁatcgﬂcc} iﬁ]&cﬁe@&ﬂ@é}uﬂgo& areh) lyrrhﬁoma

rn/z [ Mrl]
St ep2: Et hyasatiasistang fibmadenompet hy| sul fi nyl )t hi eno[ 3, 2- d] pyri ni di ne- 7-

[Cgr nga]m do) bed%paé;@m ple, the Bldau| gﬂno@?trﬁ ¥ -tk ‘Iélﬂ(e{ni@t mﬁlﬁﬂllé Oth{ &b Oor
pyrlm | caJ boxam.,do) benzoat
di ssol%ed T¥fl t—%‘ﬁﬁ)’n ﬂ'aewé%&! ma§ %ﬁmsaﬁgﬂzez%ﬁgﬁadgkms

t heret o atlyfiphonddie reaction m xture vvas stirred at room tenperature

for 2 hours, di] ut t

sol uti on. The Qe sk Pt SREptol RroRS o bl dot Bt o sping

with Celi tabnemmuil ocgnﬂcgntwtht dideases obsubiedh frdme overdxprassiopoefnd pictdin ukinase,

further p%}nfphgiﬂé 'a@r'ﬂlm&@u@ the %iytlunﬁoo%fggnulg ?I), or a pharmaceutically acceptable
30  salt, hydrate or solvate thereof to a subject requiring prevention or treatment of abnormal

cell growth diseases resulted from overexpression of a protein kinase.

A proposed daily dose of the inventive compound for administration to a human (of
approximately 70 kg body weight) may be in the range of 1 mg/day to 2,000 mg/day. The

35 inventive compound may be administered in a single dose or in divided doses per day. It
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Step 3: Ethyl
3- (4-am not hi eno[ 3, 2-d] pyri m di ne- 7- car boxam do) - 4- net hyl benzoat e

WO 2011/ 093684PCT/ KR2011/ 000664 The procedure of Step 1 of
Exanpl e 1WRZMPEEEMt ed except for using the conmpound OMTEKROH/GOAG6LE ep
2 of Exanple 8 to obtain the title compound. 1H

NVR (400 MHz, DIVBOd6) 8 11.89 (s, 111), 8.98 (s, 1H), 8.96 (s, 1H),

8 59 (2 35451%@,1& 0od ?,(aggle(dghy ﬁ% 6&.,{3/&1%' br?/dz_e‘}me? %gghté&'ld)gpous rﬁ%wgnq 'factors

(4 Ani noinkiudimg[ &ezcu]%ml, ragiedibody Ngahtbomhrmmloc)f mmubjyrttbmmgl treated,
acid 10 d
' &?ﬁnﬂﬁ'&foglu}bél?e %d %%se 8 Ol?er%‘( StPE %@t < %15? %pé ove

for using the co obtai ned 1n St arn
title conp¥honidnokks samtrpeditp jimgbthe scope of thepeegent invention in anyway.

4- Am nas N- ( 2- met hyI 5-(3-(trifluoronet hyl)phenyl car banmoyl ) phenyl )thie
rio[3,2- 15 d]pyri m di ne-7-car boxam . .. Jhe, procedure of
Step 5 of Exanp Pfe%ﬁ,a%mwg@atpé‘awgsedgﬁeotﬁa dlw%@n@r@@g&%}mssmesmd by
obt ai ned i farihlap(B} @f aEpBaTﬁiaeelﬁcill}' @bieptablet B4lt tthérk6f. COWR® Yhdrmaceutically

111 NWVR (300 1k 10. 4
Ty N et reen o pet Spouteb v B0 iy il nuily g bl adBiedely ot he
8. 00- 7. 97 k(mogizai) activig5 a8d Qhysioschedidal pro@BicE. 60 then patdry , cofp®and.t . The

1110 o] o bt e § e

d] pyri mi di aveeptabdefripmaci &em@pw@afdml@ﬂ sn@kk nasftal Rl (ga8- esodium
was repeat ﬁﬁ%ﬁ%ﬁﬁp‘ﬂkﬁiﬁé ehtp ﬁgtaiSSaﬁt‘te g, @@cﬁ%ﬁ?%ﬁ@%ﬂgﬂa@%&%%’é&

anm not hi eno[ rim di ne- 7- car boxam. do) - 4- et hyl henzoi.c acid
obt ai ned | (PTEQSP“eBaSR aa# aséé-‘r?fwléc acid, rmpovRd(of é%vaalﬁ {1y r?é‘dt"‘B agHRQ pFid agdition
title conpaund (see Table 1)

Exanpl £10: 4- Am hyl-543- I m dazol e

Cri i for ot 7%%%%#@*3?@5%%%% SRR comis, B St dforBed i, 1
xam de inorgdiie agid @c @d wrganaf ack. e Examoles Eﬁehephcﬁgdmmd aepleairadilosix aeids
for using

et not hi erfa 626l aciy plosphori i pectiio geid hTEBicasi, Baegec o
obt ai ned ithe Sergpnig mld Exrgmaketics agidg methanesulfomc acid, ethanesulfonic acid, p-
3- (4- et hytbruyréshﬁaxﬂ@aaheﬁﬂnaﬁé)acé Hane b O ABRT W) PRihhlideid Suehhidiabid,

the 10 title conpound (see T 1).

Exanp| 211: lactiscithy citpg 501(1-4&4%@911& #94 sarrsic gsidnsalicylis:aidhyalge acid, oxalic acid,
(trifluor aseaidiy laginhespytticaddid s Jghatdmiveddiy/ | Flhﬂrdl‘éélﬁ&lbm%ﬂdﬁmﬁl] sﬁurmzm B
ne-7- ear boxam de 15The pr ocedurbe of S{lep I?( %&b\l\%l eate
except forPrEEai“ﬁlg 13:11'(;;4 organic base suc tns(hy roxymethyl)methylamine  an

dicyclohexylamine. The amino acid addition salt may be prepared using a natural amino

acid such as alanine and glycine.

25 These salts may be prepared in a conventional manner. For example, the salts
may be prepared by dissolving the compound of formula (I} in a water-miscible solvent
such as methanol, ethanol, acetone and 1,4-dioxane; adding a free acid or free base thereto;
and then crystallizing.

The pharmaceutical composition of the present invention comprising the bicyclic

30  heteroaryl derivatives represented by formula (I), a pharmaceutically acceptable sait,
solvate or hydrate thereof as an active ingredient, may further contain a conventional non-
toxic pharmaceutically acceptable carrier, a reinforcing agent, or a diluent, to be
formulated for parenteral administration or oral administration, e.g., in the form of a tablet,
capsule, troches, solution or suspension.

35 The pharmaceutical composition of the present invention may comprise
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am not hi eno[ 3, 2- d] pyri m di ne- 7- car boxam do) - 4- net hyl benzoi ¢ aci d
obtained in Step 4 of Exanple 8 and
4((4- et hylﬁ)i Eeram n-1-yHnet hyl )-3-(trifl uoronet hyl ) benzenam ne to
obtai n t h& Q13 npound (see Table 1). 20 PCT/KR2011/000664
Exanpl el12: 4- Am no- N- ( 5- ( 3, 5- di met hoxyphenyl ear banoy0- 2-

met hyl phenyl ) t hi eno[ 3, 2-d] pyri m cl i ne-7- ear boxam de The
procedur e efnvéittimaISadalfimEx %ﬁ‘éﬂ Qs h dmé‘ntbﬁﬂ,%ét%ﬁereé%ﬂfer faOFcE)lh'tfiliﬂﬂ% %gén )

25 am not h| iZSﬂZ d ct car Eﬁlﬁlﬁfo’)- 4- et hyl benzol
obt ai ned |?? Qlcoo ingageal; an e HbiRORERIOLE ﬁ&eftt,oaf’oﬁbﬁ@!‘bﬁlt a
the title disinfeguiml, (aaemtﬂiaidhﬁ, h) pre?diﬁatﬁeﬂﬁowﬁc@& B nd InVaSmatics.

Do ae e b R s s BB 0B, gty maol, soritol, cellose,
Exanpl 91 3: glyqine, Kidich dxly piteaniglagixti sterjn, Magiesinmt Stgdrats; fa8gnekium aluminum silicate,

(trif!uor ofgbhyclamie aubaath Ry A RRent ARl Budas! mbwli thigie-Jasar

boxam de

St epl: N ( Zarhoxypethyl geblulose,iagar, watsrethappl) polvethylens Baedybolpvieylypijrolidone,
(et hyl t hi )b (ﬂﬂiﬁ{&; €al bh \ehiofigl g Ze&@ﬁ&o%ﬁga?}bgﬁ?' essel ébeﬁanJé%Se%gé‘ lefe.

of Step 1 of s repeat e xcept co
obt ai nedi nPr egﬁ‘%i’ﬁﬁﬁf I*8P&h §3P, Aherinienq JQ\ICQIBPOSIHOB of the present

(t /r i f I[lll\fgl?rlothyﬁ jehdstitled wewet parbdlige %ﬂuﬁ&i Al ghudob€ sdlhtidng 2 GRIVBQUINE solion,
in/z

tep2: N ( 2206 Flicat dher (5 ey mpbeiviser Ay soh 0N colb i yeito ey aid g
( met hyl sulglyceside, alsudantdnd, austepsion agett a@-an-epmildifieran de

procedure of Step 2 of Exanple 8 was repeated except for usi ng the
conmpound obt ai ned in Step 1 of Exanple 13 to obtain the title
conpound. 20nvsThefoliowing Examples are inteigied 1¢ (o3ies 4DGHaRDO R0 G éntion
St ep3:18- ( 4vildbit 1B YAE 8RS ¥dopE] NO) - N- (2- met hyl -5-(3 -

(trifluoronmet hyDphenyl car banoyf| phenyQ hi eno[ 3, 2-d] pyri mi di ne-7- car bo
xam de

The compound of Preparation Example 1 was prepared according to Reaction
Scheme 1 below:

20  Reaction Scheme 1

NHchO HN ‘N

N
2 Nh,
0F\ = -
) Tie0c / AcOH 120 °C

POCI, N%IN NaSMe N%IN
—_—— T —_— S,
150 °C c L/ B tHF,0c S L/ Br

Preparation Example 1: 7-Bromo-4-(methylthio)thieno[3,2-d)pyrimidine

25  Step 1: Thieno[3,2-d]pyrimidine-4(3H)-one

HN N
o o
5 /
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5N-(2-nmet hy1-5-(3-(trifluoronethyl)phenyl car banoyf| phenyl) - 4-

(et hyl sul finyl)thieno[3, 2-d] pyrimdine-7-carboxam de (30ng,

0. 060mol I),Néivas di ssol ved in dioxane (InL) and DI PEA (e'?)"p | 19nmol )
and 4- net UW268%eat ni ne (37ngy, 0.298mo1) were add Wé’c"@.““fhe
reaction m'xture was stirred at 120C for 18 hours, cooled to room
tenperature, dilluted with ethyl acetate and washed with a brine. The

10 organic | ayegsengh3diifsdthiop ﬁéﬁelwé%xyfaté (1SE,8%. ﬁﬁﬂn&pwﬁﬂkr@&%wzw
under reduced pressure, The re uIt| ur e s@gtr% by silica
o)

gel chr omaCds: ZRRSE-184Duvas 41589 ed ip q!r@l e mixgye, as gyrred
NVR (400 MrRo°COWB@burs The $8actiSn mikhure Wik BbthésSstirdetiat rddin @énfeiaturtHpr 2

772 (4, by et fereq ot e sSBbowt 510> 01’ (o 219 370

(s, 3H5 2.54 ('Y NBH (400MHnDNEBI:) 5 T340 Tbr, Ebl)ar8pll8e(d;LZk-= 5.1 Hz, 1H), 8.14 (s,
N-(2- net hy Oy ri hyI ) phenyl ear banoyl ) phenyl) - 4- (3, 4, 5-
trinmet hoxylpl)ﬁgr?yﬁog?ﬁjn) %#lc%éf)\o 2-d] pyri m di ne-7-car boxam de 20The
procedure of St ep 3 of Exanpl e 13 was repeat ed except for using the

conmpound otgﬁglz 6ﬂ°§eﬁ%&&ﬂ%@ﬂ%ﬁgﬁ%@d 3,4,5-trinethoxyaniline

to obtain t|t e conmpoun
Exanpl el5: N ( 2- rm(h 1-5-(3-(trifluoromethyl)phenyl ear bann34) Phenyl) -4
-(6- 25
met hyl pyri di ne- 3 l?{o) t hi eno[ 3, 2-dj pyri m di ne-7- car boxam de

The procedure of S ep 3 of Exanple 13 was repeated except for using

t he comfpound Obrlabﬂtﬁﬂzid]pﬁhmﬁlrﬁ-%jHﬁxmmBg) Wik dissdlved in acetic acid (20mL) and

6 et y) by LI dh0c. 3537, 05 Las Al {6 dhibh FoalRIRRNALRTEXAAPY shred

Exanpl e16: 4t-120°G fbrIID piusi pEheaeaction-nyifktupsreasdogtedito omiterRerspirtignd distillgd
(trifluoro hi %@hl%

pyri m di ne{@%I édt’)"oxa dﬁ%&afgﬁy%%g&%%/{%iedlﬁqg ﬁﬂxture was agg%% te0 lfg
was repeat wateeedhe reseltingisatid ovee fBteedngnduien éﬂ?‘&lt%@gt%ﬂ&‘é‘ﬂf gorpgound

Exanpl €5 13 waiRsht fortibr dafibper azi ne-1-yflaniline to obtain the title
conpound (see Tabl e

Exanpl e17: 4- (| SWZ@%& DRISO-dp y7P. (Brsg BHD, 8.36 (s, 1HD), 8.24 (s, 1H).
(trifluoronethyflphenyl car barmyf | phenyfl t hi eno

[ 3, 24] pyri n ear,b Jhe procedure of Step 3 of
Exanpl e 13%@? fgﬁ ?‘E%{% Polfj’agrd]ag'iuﬁ e conpound obt ai ned in
Step 2 of Exanpl qﬂeuand i sopropylamne to obtain the title conpound
(see Table 1). 15, !

Exanpl e18: N- ( 2- et =(3-(trifluoronethyl)phenyl ear banoyf| phenyl) -4
- (et hyl am no) t hi éhol3, 2-d] pyri m di ne- 7- car boxam de The
procedpg e of St‘ﬁBrﬁn&iucEé‘[@ yx%ﬁld!ﬁm(mps@@@gwmss&md HFOT, (20aL)

conpound obt ai ned in | e and, nme | am
hydr ochl or PRfethe SHHP%laﬁ lgﬂé: %H Jﬁ'f’lgg céﬁff 6‘??3“‘ g%T'é’bT"Q“} emperature, the
Exanpl e19: ferdathi HOQX;Yﬁﬁderﬁ@ilﬁ‘Wéd— :Nd(a'&dm?td”licé -vimtdrde obtain a sohd The solid

(trifluoroneth enyl c

L3, 2 o pyr i WEeE D SR ORRo B sl i sy tagragin egitecymmgd
13 was repeat ed HENMED(40DbiHz2,) DIMIO-wlk)e T bhfsolifk 8GB(willRd in Step 2 of
Exanpl 5513 and 2-am noethanol to obtain the title conpound (see Table
1). Exanpl e 20: N

(2- Met hy1- swpa.zﬂmmbﬁdmﬂmmwmwndﬁﬂ@pmmﬂ pheny1)-4-(2- 30

nmor phol i noet hyl a NLIQ th| eno[ 3, 2-d] pyri m di ne- 7- car boxam de The
procedure of Step|3 Exanpl e 13 was repeated except for using the
conpound obt ai n& &p 2 of Exanple 13 and 2-norpholino

et haneam ne to obtas+ the title conpound (see Table 1). 35 WO

2011/ 093684PCT/ KR2011/0 664, The | rrp und of P e n., .
Exanpl e 3 was pfEpred ng’EWP?{& ZrYryuy gﬂz oqved in THE

(27mL) and then NaSMe (650mg, 9. 28mmol) was added at 0°C thereto Aﬁer stirring for
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FIN N 10s Met hyl 3-am no- 4- net hyl t hi ophene- 2- car boxyl ate (3. 0g)
was added to formam de (5nL), and the m xture was stirred at 200C for
3 hours. After cooling to roomtenperature water (50nL) was added
thereto aMtP EREW3EHi rred for 15 hours at room t enper at BEEKRYW1IGM06HN a
solid. The solid was filtered, washed with water and dried with 15 N2
gas to obtain the title conpound as a white solid wthout further

Elﬁ; I, f ;ngl A ,ou]ﬁ]%ice wa %&40% ngsoﬁf)res%lti’%tzg sélod QJ ﬁlter'éﬁ ané; dried \gn‘?h N
4- Chl or o- 7gasta biythin itheetitt] @nipodhgwithorit dirther pirificatién.

7- Met hyl t hi eno[1gy, {3, 0 1 $ho PCCL3
(10m),, WO 20?1%@3%@?7?@6{19%%1 %’ﬁ%éwﬁlﬁx?ﬁértﬁ% s stirred
at 110C for 2 hours. The reaction nixture was cooled to room
tenpera ure, Coffees E@ﬁrﬁﬂof%ﬂmﬂlé 1 W&eﬁeﬂéﬁﬁd}hc% 3 Hesdon SWbelow
sol ution was added thereto. The aqueous |ayer was extracted with DCM
to conbi ne organic |l ayers. The organic |layer was dried with MgSO4 and
filtered tRbaeﬁmﬂSdheth title conpound as a 5 white solid. 114 NWR
(400Mz, DMSO.d6) 5 9.06 (s, 110, 8,24 (s, 1H), 2.43 (s, 3H). Step 3:
7- (Bromonet 1) Na- chwrrbwm"em[s 28] yr| Bl mfiSn g afPe

104- Chl or oei?- it h| e(r}g B 0L T2p0 .Onunol ) and NBS
(5.87g, 33.0 wer e ssolved in 4(10 nfT'and benzoylperOX|de
(1.0g, 80% purity) was added thereto. The reaction m xture was
stirred at 100G for an hour, cooled to roomtexnpgrature, filtered

with Celite alid Bongent r Bi@As:4DIPEBDL ai n}lfﬁ ti orrpound havi ng a
yel | ow col agn AT n‘EEt..t.; G

SNVRNAQOMHz,  DVBO- d6)
59.15 (s, 1H),

(4- Chl or ot hi eno[3 2 d] pyri m di ne-7- yI)rrethyI acetate tet."NO

7- (Brononet hyl ) - 4- chl or ot hi eno[ 3, ]pyrimdine (9.17g, 33.0xmmol)
was 20 di ssol vé@®Hin DMF (#Mh) an en sodi um acetate (279,
330nunol) a u% | 103 ox06. Onunol ) were added
thereto. The reactron xtukefwas stif#red at 35C for 4 hours,
dilluted with ethyl acetate and washed with sat, sodiumthiosulfate
solution 5 tines. The reaction mxture
filtered, concentrat ed and pur| g by ca gel chromatography to
obtain to obtain n‘g | tjp solid. 25NVR (400Mz,
DMSO-d6) 8 9. 06(s, I!EI}_\)QMFB 60'1'2, Hy, 5. 38( &, )CFZ 06(s, 3H). Step
5: (4-Chl orot hi eno[3 2-d] pyrim di ne-7-yl) met ha {
(4-Chl orot hieno[ 3, 2-d] pyri m di ne-7-yl)net hyl acetate (3.12g,

12. 06mml ) was WD 2011/ 093684PCT/ 1CR2011/ 000664 di ssol ved in THF
(240mip argkahijae | N Na(@)iss(ql(wnﬁﬁottﬂe%m,z-dmsuﬁdﬁﬁdr-yi)ﬂﬁﬁm-mahypmm-
t enper at ur £, The rﬁlg) ﬁ}xtur was stirred for 30 mnutes, diluted
with et hyl(Tfluaramethyhphe 3ﬂ s layer was extracted with ethyl
acetate. The organlc | ayer was dried with MgSH, filtered and

concentra as a white solid 5 wi thout
further ptuslr% |ca @%MF\@F%EW@&B%%%) 5 9.09(s, 1H), 8.33(s,
1H), 5.47(t, 111),,{\1!& 84(d, 211).

o

p Br

15 7-Bromo-4-chlorothieno[3,2-d}pyrimidine (5g, 20.17mmol) obtained in Step 3 of
Preparation Example 1 and 2.0M NH; dissolved in isopropanol solution (50mL) were
added to a sealed reaction vessel and stirred at 100°C for 12 hours. The reaction mixture
was cooled to room temperature and filtered to obtain a solid. The solid was washed with
water and dried with N, gas to obtain the title compound (3.8g, 83%) without further

20  purification.
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Step 6: 4-Chl orothieno[ 3, 2-d] pyri m di ne-7-car bal dehyde

10( 4- Chl or ot hi eno[ 3, 2-d] pyri m di ne-7-yl ) net hanol (215ng, 0.99mmol)

and Mn02 (863ng, 9.9nunol, 10eq) were dissolved in chloroform (10n)
and stirr&DaPB@4 or 2 hours. The reaction m xture VRGES/KRWIEW0G6D
roomtenperature, filtered with Celite and concentrated to obtain the
title conpound as a white solid without further purification. 11-1NWR

(400MHz, DMBSO )., . 9. 40(s, 11-D, 9.20(s, 1H). 15
NaH2PO4. 2H20 &%n@zﬁ%@’ﬁ(@% 8- di ssol ved in water (0.6nL) and 4-
chl orot hi eno[ 3, 2- d] pyri m di ne- 7- car bal dehyde (100ng, 0.47mol)

di ssol ved gl\ﬂsg,l ed ther eto at 10C. The reaction
m xt ure Waéstep ol Wy&gg]&[g p%r?ffﬁ'ﬁ %rrg 1.88mmol ) dissolved in
wat er (0.6mn) WaShﬁaded thereto at 0C. The reaction m xture was
heated to roomte tu’e stirred for 2 hours, and water (10nlL) was
added thereto. e e ion mxture was stirred for 2 hours and then
filtered. The filtr was concentrated to obtain the title conpound

as a wgte sol '7CBro&‘éhM%o A9QWFimidERAfie 529 07633middl) whs Bdikived Hn

The conpoupnd of p red accor to Re n,S

T oo P S b LBk G SO, DIBRE
Exanpl e21:0463asl) eid ety (FiminN3 G3mip h.‘nﬁih_nﬁrlx &erebadded thereto and stirred at
l(ot);:’;;nl ggr %{5@?{’# »%?,enyl E’ﬁé pe%&D &ﬁ'%&ﬂ&é‘ Xrag He%qg %c?dn‘% te(rjrll Y rnhgn a(lelaalefeoﬁs i:@.r
3- ( 4- chl orsoltiore §H%3, Zﬂ)mi})pwaa aldeld theercfo and btxainfod @) hotirsye {Thy Iredstion onxtere

The pryce Eégmgh at t

t he co(r?po%%l%‘t oﬁlgf%éei repar%vellt |éﬁ§ﬁ€x5&ﬁgl eﬂge &ggﬁﬂé%%?ﬁag%p%ted

mat eri al tfrpnbﬁle@rmq{eyqrmﬂ @xlwﬁqdouﬂdethy&@c@tmez Tha-pqmbziel QIgam‘s?aé!?f vas

?lft hil dried with MgSO, and concentra tedd The resulting mixture was p unﬁedd by silica gcl

ARSIV TR LI AR AT

r2 ipeat ed excepmmt(smom{hl tmwng?mw{sﬁhlqib,tlﬁ)namm 18,64951(daf 1HEs 813pl(&,
as ra O Oobtaln e tli e

2011/ é%%ngﬁ/ 000664 conpound. 11-1 NWVR (400

M—Iz DI\/BOd6) 8 11.91 (s, 111), 8.97 (s, 111), 8.66 (s, 1H, 8.51 (s,

7.66 d -
2. 54 (s, S Pl Grmifblhion o e himidtle s Jyigipa oot e
[ Mt ] 397.93.

St ep3: 3-(4-(Cycl omeﬂyl am
- met hyl benzoi cHzﬁc’\ _

hi eno[ 3, 2-d] pyri m di ne-7-car boxam do) - 4

7-Vinylthieno[3,2-d]pyrimidine-4-amine (2.5g, 14.12mmol), ethyl-3-icdo-4-methyl
20 benzoate (4.1g, 14.12mmol), Pd(OAc); (190mg, 0.85mmol), tri-(2-furyl)phosphine (295mg,
1.27mmol), and DIEA (4.7mL, 28.24mmol) were dissolved in DMF (47mL) and then
stirred at 120°C for 18hr. The reaction mixture was filtered and extracted with ethyl
acetate. The organic layer was washed with brine, dried with MgSO,, filtered and
concentrated. The resulting mixture was purified by silica gel chromatography to obtain
25  the title compound (3.3g, yield 69%).
'H NMR (400MHz, DMSO-dg) 5 8.48 (s, 1H), 8.34 (s, 1H), 8.19 (s, 1H), 8.14 (d,
1H), 7.75 (d, 1H), 7.50 (s, 2H), 7.39 (d, 1H), 7.36 (d, 1H), 4.32 (q, 2H), 2.49 (s, 3H), 1.32
(t, 3H); MS m/z [M+1] 340.28.

30  Step 4: (E)-3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yl)vinyl)-4-methylbenzoic acid

20



The procedure of Step 4 of Exanple 1 was repeated except for using
t he conpound 10 obtained in Step 2 of Exanple 21 as a starting

mat eri al thetltle conpound. 11-1 NI\/R(400 ) 8
13. 02- 12. @%’?‘ﬁ?’@fﬁ 11.90 (s, 1H), 8.96 (s, 1H), %é“%%“g 166
(s, 1H), 8.53 (s, 1H), 7.64 (dd, 1H), 7.40 (d, 1H) 307303(m
1H), 2.54 (s, 3H), 0.86 (br s, 2H), 0.70 (hr s, 2H). 15

St ep4: 4- (Cycl opropyl am no) - N; (2- net hy1-5- ( 3-

(trifluoromet hyDphemy [

3 @Hin Step 3 of Exanple 21 as a
starting material togalfain the gitle conpound. 20M5 mfz [ Mr1] 512.06
The conpound of Preparation Exanple 4 was prepared according to

Reacti on Sc heméEPethsdl-b@-@zﬁninmeﬁﬁ[Bﬁ QP SHBHRETT - Wﬁjﬂl#aﬁélﬁﬁm Rdmozdatn

Sch 9 ﬁ}{.‘ﬁ RF{! Eg—l 59@ ﬁfﬁ‘?}

4C éelm(aQ/C opgo am Rg'at%ﬁ?‘%ﬁ q'rga(ﬁuﬁ Igl nec}( car oxyq I C Eﬁ(am &d
Step 1: b@ﬁy&?@ 83 Ymmaln dissahyednin] watzt 61]5951r)|‘{!ﬁ3n@d¢d yheretey h'ﬁhmteactwn
Isoprolganqlluxﬁ,?@(l{}qs) s@%h %y%eﬁr Qd?ﬁlﬂe?dﬁr@ef&lpézrﬂmlrsl 5m4 )or & 1810 66as

to the 10 conpound obtai ned in Step repar.ation

Exanpl e 3 °ongeatrated Fﬁ%d?\? 5el EQIHH%?“?S AHifed drepriss tereie t? é%z&aﬂli driokdlx t Thee

was cool edolid wa Glfered e bl With 1LAEa0baIele tille| cotipeshd\(2145ge89%8 lyield)
acetate (| Lé,@ v&zﬁed wi.t h. a sat. aqueous sodi um hydrogen carbonate
sol ution Wy ughenpudAeatoRen concentrated. The resulting m xture was
crystalli zed uMsSmy/a [Mthanallzdi et hyl et her/ hexane m xture (1:10: 10,
v/v/ v)lot o obtain the title conpound 15(46. 59).

Step 5: (E)-3-(2-(4-aminothieno| 3,2-d]pyrimidine-7-yl)vinyl )-4-methyl-N-(3-
(trifluoromethyl)phenyl)benzamide

(E)-3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yl)vinyl)-4-methylbenzoic acid (30mg,
15  0.096mmol) was dissolved in DMF (1mL), 3-{trifluvoromethyl)benzeneamine (16mg,
0.096mmol), HATU (110mg, 0.289mmol) and TEA (67uL, 0.48mmol) was added thereto
and stirred at room temperature for 18 hours. The reaction mixture was diluted with ethyl
acetate and washed with brine. The organic layer was dried with MgSO,, filtered and
concentrated. The resulting mixture was purified by silica gel chromatography to obtain
20  the title compound {(36mg, 82% yield).
MSm/z [M+1]455.20.

Example 2: (E)-3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yl)vinyl)-N-(4-((4-
ethylpiperazine-1-yl)methyl)-3-(trifluoromethyl)phenyl)-4-methylbenzamide
25
The procedure of Step 5 of Example 1 was repeated except for using (E)-3-(2-(4-
aminothieno(3,2-d]pyrimidine-7-yl)vinyl)-4-methylbenzoic acid and 4-((4-ethylpiperazine-
1-yl)methyl)-3-(trifluoromethyl}aniline to obtain the title compound (see Table 1).
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111- NVR (300MHz, DVBO-d6) 8 8.42 (s, 114), 7.93 (d, 1H), 7.84 (s,
1H), 5.23-5.19 (t, 1H), 4.70 (d, 2H), 2.96 (m 1H), 0.78 (m 21D,

0.62 (m 214). 20 Step 2:

4- (Cycl opP‘?ﬂ)%WHW?%) t hi eno[ 3, 2-d] pyri m di ne-7- car bal de‘fﬁfé‘ﬁm‘"wﬁ“
2011/ 093684PCT/ KR2011/ 000664 The conpound (46.5g, 210nunol)
obtained in Step 1 of Preparation Exanple 4 was dissolved in
chloroform (2.0L), nmanganese di oxi de (183g, 2.1nol) was added thereto
and stirred for 12 hqours with reflux. The reaction m xture was cool ed
to room t dFEIRIE ur e, SrangarfB¥é-Gildraminothisacld;2-dlpyemiding{-¥ByinyDeN-Grid
the filtr IpiperLAncE flugrashettiylphed rRithAbBniandé it e
conpound ﬁ?gﬁf V\,ithog?xﬁfit her pur): icafll)-g-n. 7 111- NWR
(300MHz, DMSO-d6) 5 10.3 (s, 1H), 8.96 (s1111), 8.55 (s, 1H), 8.30

(d, 1Hp, 2.99 (The piddedurd.oBGtepny oPERampde 6 was rppedtd)l .exGipe foriising (E)-3-(2-(4-

4- (Cycl opr 1 thienol.3 2s i digne- 7- car baxyl.i id.10 .
NaH2PO4. 2ﬁ§‘g'¥+%g}é‘,qg%fgh¥m ')d?)”v‘\’/?sﬁ}n s!ia‘im\’/“eeg‘y?bn"“ﬁ% &?ﬁ(%’ﬂfﬁ{‘ﬂg&hﬂﬁ'ggmm‘
conpound (4sl)y5-(tr8inorashethid)aniing tajolitain Sreditlezomporrddpee Eabiecoh). Exanpl e 4
di ssolved in a acetone/di nethyl sulfoxide mxture (1:1, v/v) (640nlL)
was added thereto slowy, cooled to OC and stirred for 30 m nutes.
NaC102 (25. 3g, Theesmesisr)of Example davps preporgd apcording i Beagtion,Behema d dglows
the rggction mxture slowwy at 0C and stirred at roomtenperature for
5 hours. ter (400nL) was added to the reaction m xture to renove
gel ther ei\ﬁ?—“‘ﬁﬂgﬁgﬂﬁe—%esul ting solid was filtered and washed
sequential |y wef) water, ethyl acetate and di methyl ether. Ethyl
acetate (400 Was y deadatherreno and gtin red enove the renaining
di met hyl sHiNO ol vermt— T sol i d lwadl fiftereq and washed with
diethyl ether t&%20 obr&fuviphasrhine |FeNcoXpgond (32g)0: ' H NMR
(300MHz, DMsO46) 5 8.97 (s, 111), 8.75 . s, 1H, 8.59 (s, 1H),
3.05 (m 1H), 0.86 (m 2H), 0.69 (m 2H). The conpound of
Preparati on Exanpl e 5 was preparedyaccording to Reaction 25 Schene 10
bel ow. WD 2011/ §3684PCT/ KRZ-‘Qlllo Reacti on Schene 10

Pr epar at i onExanrpteamd- ( 1- Nt hkl pifpeNi-d| ne- 4-yl oxy)-3- 5
(trifluoronethyfl benzen88hi nE 3 ep 1: MWehyl

4- hydr oxy-3- (trifl uoronmet hyl ¥benwat e CF3 OH

4- Hydr oxy-3-(trifluoronethyl) benzoic¢ acid
di ssolved in 10 nethanol (40nL) and¥T
thereto. The reaction migure Wa%tN '
to roomtenperature ' trdted,}
was added thereto. TheTEABWEi on m xture was washed h Sat. NaHCO3
solution, and the organic |ayer was dried with Na2304, filtered and
concentrated to obtain the title conpound (2.07g, I %% wi t hout
further purification. 151 HNMR (300MHz, DMSO- d6) .60 (s, 1H), 8.02
(m 21-1), 7.10 (d, 1H), 4.26 (g, 2H), 1.28(t, 3H). Step 2: Methyl

4- (1- met hyl pi peri di ne-4-yl oxy)-3-(trifl uoromethyCbenzoate

WO
2011/ 093684PCT/{ | 000664 , . round ttamfl.as d
ooih for Exaple £GP ARG Sninpinp s A Rk B e A 4T RN
2. 13mib| ) 3vdsnahgsk-imilazoles eyl (Giftiormethylberzaridg .
4- Hydr oxy- 1- net hyl - pi peridi ne (0.25n, 2.13muvl), PPh3(670ng,
2.56 1),
ol ) Step 1: (E)-7-(2-methyl-5-nitrostyryl)thieno[3,2-d]pyrimidine-4-amine

9. 7mmol ) was

drpps) was added

for 48 hours, cooled
facgtat e (100m)

The procedure of Step 3 of Example 1 was repeated except for using 2-iodo-1-
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5 and DI AD (0.50m., 2.56mmvl) were added thereto, and the m xture was
stirred at roomtenperature for 23 hours. DTAD (4.26mmol) and PPI I3
(1.12g, 4.26mvl) were added at OC to the reaction m xture, which was
stirred awaworemseper ature for 24 hours. The resul ti METHRBIDLIFGIGHHS
concentrated and then purified by silica gel chronatography

(Hex/ EA=1/ 1- DCM Me011-10/1) to obtain the title conmpound (512nyg,

76% . 10 11- VHz, dé) 5. §.14 (d 1 08 .(d
7.43 (d, 1%‘%Y'§‘YR ?95 CMTHZE%‘FG'?“& fﬁ?{““‘?&s?a&n?‘) ‘216‘?’ gf“*%4£"r#‘§g2?|)33)
2.19 (s, 3Jhdépad of eBFl-§+ipdadnetiiy] Behzate tadtain theifle(comp@int) . Step 3:
4-(1-Wethyl pi pag ghRecado Wt DivSold Js §.56'00 HE5 944 0TR7 ¥.57 @1, 435 (o,
Met hyl 4- ( 11ERe8RyI(di BB i7diotd -LED.yT.63(d) 18), (7t45(s RHAr ohBi(hy3H)b b ot e[M1lim
g, 1.6lgmofsMas dissolved in a mxture of THF (1.5n), MeOH (1.5nl)
and 1120 (1.5nL), and then NaOH (193ny, 4.84mmvl) was added thereto.
The reaction m xture was stirred at 90C for 22 hours and cooled to
room t enpesigs B(E)- 735 emily-THnktityroleas o3I 0onp Haidai-4-hamet 0 to pH 4.
The reaction m xture was concentrated, and a m xed sol vent
(DCM MeOH=5/1) wag-agded eto. The remaining solid was filtered,
and the filtrate sl.copc ated to obtain the title conpound
(391ny, 80% wittou rther Ndarification. | HNMR ( 300MHz,
DVSO-d6) 5 8.16 (dd¥111), 8.11 (d, 111), 7.46 (d, 1H), 4.93 (m
111), 3.03(m 4E}7-(52n@81y(—§—ni®ﬂ;yrylith'mﬁq[ﬁ;z-tﬂpi)rimiﬂir@54~(:nine24101‘-)g, 0.56minGl)
2011/ 01%36%4:5)@-&@&3&9&1 t%qgg%e%rﬁﬂ y #nd t%lf:rﬁﬁldlL 2H,0 g,481 ol) and cone. HCI
y uor

4-(1-meth eri di ne- -3-(tri ofret h phenyl car bamat e
cl) (0 Srn ) were added thcreto and the reaction mixture was stlrred at Toom temperature for

4- (1- Met hylgiioRf! i Aifeetd r¥dcasy waschrhpledel mm@rnﬁdwiohbﬁayaaﬂﬁa&b&{o?@

QDS
0 9801 BB NoC e 353%3%%?3 R St bidte s fitered

reacti on nwiki Gelée wad waikhadr with a&yDe@tdm sevatil ek, Tieofiltat: was mnoentrated

 ermens U e R PR L U8 B AL SRS ]SSR

was dried pmﬁbﬂtmazsm filtered and concentrated. The resul ting

m xture was puriiyge ( @obmyms@e% s:@sam&ggls @ﬁ@yug%&/g%% 1H9

obtalnthetltle conmpound ngm

9.44 (s, 484, 2Hg7.14(d, 11), 1§57 2), (2P8(my H), P (&H)ﬂ-ﬁ (my 2B

1H), 2.6630%25&1);1]2 38 (m 2H), 2.31 (s, 3H), 1.93 (m 2H), 1.74 (m
2H), 1,46 (s, 9H). Step 5:

4- (1- Mt hyl pi peri di ne-4-yl oxy)-3-(trifluoronethyl)benzeneam ne H2NC
F3 15 t- Bugpyl3: (E)-N-(3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yl)vinyl)-4-methylphenyl)-3-(4-

4-(1-nmeth . | ) phenyl car banat e
(om0, SR BE LA daiarbbbhyRRARRATY ) PAETYITE) " and TrA
(1nl) was added t hereto. reaction m xture was stirred at room

tenperature for 2NRodr s enpconcentrated. The reaction m xture
was dilluted w de and washed with 20 sat. NaHCC3

sol ution. The organgc/l ayer wdb et th Na2SO4, filtered and
N
£
N
(E)-7-(5-amino-2-methylstyryl)thieno[3,2-d]pyrimidine-4-amine (100mg,

25 0.354mmol) and 3-(4-methyl-1H-imidazole-1-y1)-5-(trifluoromethyl}benzoic acid (96mg,
0.354mmol) were dissolved in DMF (1.5mL), HATU (404mg, 1.063mmol) and TEA
(0.248mL, 1.7728mmol) were added thereto and stirred at room temperature for 18 hours.

The reaction mixture was diluted with ethyl acetate and washed with brine. The organic
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concentrated to obtain the title conpound (63ngy, 77% w thout further
purification. 111 NWMR (300MHz, DMSO-d6) 8 6.97 (dd, 1H),
6.79 (d, 1H, 6.73 (d, 1H, 5.00 (s, 2H), 4.26(m 1H), 2.50 (m 2H),
2.13 (s, Y201009BR4(m 2H), 1.86 (m 2H), 1.61 (m 2HPRCTZERI0E1/000664
conpound of Preparation Exanple 6 was prepared according to Reaction
Schenme 11 below. WO 2011/ 093684PCT/ KR2611/ 000664 Reaction Schene 11
5 Preparatjon Exa

3. A po- a- HEFRYRS RPEd Yl MaSy Sltere! g enispiegy ) The resultng mixture was
(trifluor qmﬂﬁlegl b}' pihemgél)chmm?amgrajﬁyﬁi elytaith the title compound (142mg, 75% yield).

3-(2- Met hyl - ?‘ﬂg?fﬂ?];) -5-(trifluoronethyDaniline H2 N 2 CF3
Cr 103- Br ono- 5 uor-onet hyDani line (1.2nm., 8.60muvl) and

2-met hyl i m dazol e (847rrg, 10 3nunol ) were dissolved in dinethyl

| f
Zu58%5?)e a%gﬁ%%%;asm um bonate f%olg’g%nunoly?%p g%ﬁ:é@ﬂﬂluy]}-
thereto. The- %ﬁ’dﬂRlB%lWW@YMS{WWP@&M)PWQaS for 10 ninutes

to renmove gas and subj ect ed to a reaction at 120C for 12 hours. The
reacti on m xtur Ied erature, .and 14% agueous
ot um hydr ovAPaCTSETIS Ol S > iy EERE Ao P3s TR e oaeePlo o AR A -
was st i rr afethylpipéridinedsylady)-8 aifluvbmmpetiyd)beaidic dicld uhstekdWof 18 eflt-ﬂnylhyl 1H-

Corut iBn oy eSS R R G PR B RHCR RO 2T T

sodi um sul fate, and the solvent was disti I | ed under reduced pressure.
The concenrtf.al- 88t Nl € NBS _
ethyl - aconar e e REN (O RRanino bl S Pt ryDE bk HhytleRth
distilled Wﬂﬂ"!’@!ﬁ!@ﬂlﬁ%ﬁ@@@me The concentrated mi xture was
crystallized wth ethyl acetate (3nlL) and n-hexane (30nL) to obtain

the titk conpound as._a bri
11-1 (300 Rk %wa d?syﬂe@ylfw%fngiiﬁyﬂpw%"{es -aging) 6. 78(1p2me,
2H), 5. 93 0(354maml)l Wyas dis@fiveds jin 3irﬂ1ydr8ﬁseﬂ"l-ﬁ" TEANE(hYhL, 0.709mmol) and 3-

3N tr o 4 GELRYT BRI Enfimie Syt o o] W "ot G o o

(150nL), demiperiiig anb Ztjred Erinindurs. aithe Dedetion (riitnie, wB 2Bl Litvethyl addted

thereto a t U B%EIEI r r o]
15 m nut etsarla O\Q%QEéd ‘gﬁpe&%-l-l m 5a ?aﬁ Z g' tdﬂeyl ﬁgplg F\j Dalﬁﬁgﬁc{l ngé]d
(13. 1¢0 5s0omenisated. waBieare%l%@a wgw’aaman ed by @hcaaselmrnaéﬂg@@ymebtgm
The react |mltm%h%gnd\@ggﬁgog@gy{@m) (@emusienperature, diluted wth

ethyl acetate and washed wth sat. NaHOOB sol ution. The organic |ayer
was dried with anhydrous MySO4, flltered with Celite and

concent r atFdmpld'® (E3N-(3Q-@esminbithién]3, z-uﬁsyrh&dmd-hymihyl)mem@meaﬂ;l

DVSOI16) °g~@%a’&9tpévé°r ! tf DEIEE L hritpiegnpersnlt o1y 5. 16 (s

1H), 2574-7.71 (d, 1H), 7.62 (s, 1H), 7.41 (s, 1H), 6.95 (s, 1H),

2.55 (s, 3H), (4.
St ep3: 3- Am no- i.h ?nit éf:%f! }_3": 3n€€ h%/ﬁmfﬁﬁn‘y %Sazegrated exc1 tgor using 4-((4
(trifluor @ﬂvtnmm@n hi3dériflugromethyl)beqpgic @eﬁp@aﬁ%ﬂ ©$ Bg4-methyl-1H-
72. 1mol ) 1@%561&@% ﬂ(ﬁhﬁ&o&eﬁfynﬁ’éxﬁze@ra@fdlt@ BhiErARPlife &m\c(}%%n&i (e ThBIE ).
in ethanol (300nL)",” SnCl2.2H20°(81g, 360nmml ) was adde hereto an
stirred 20 at 80C for 3 hours. The reaction mxture was cool ed to
room genper at UTI‘ﬁe Bfhphid) b Brephiatiod (HXMnpRCE tvidsEpregdied a@adih€ té Re@étion
was washe E.ﬁ NaHCOB sol ution several tines. The organic |ayer
was dried Wfrous MSO, filtered and concentrated to obtain
the title corrpound wi thout thither purification. M5 rn/z [ M1]

375. 25.

=
-
—
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25 Exanple 22:
4- (Cycl opropyl am no) - N- (2- net hyl - 5- (3-(2-nmet h371- 1H-i m dazol e-1-34) -5

(trifl uor sweetthyddsgidenyl ear banoyl ) phenypt hi eno[ 3, 2- d] pyRGIKREONENOTEGE ar b
oxam de WO 2011/ 093684PCT/ KR2011/ 000664 The conpound (7 29,
31ltrunol) obtained in Step 3 of Preparation Exanple 4 was dissol ved
in DVF (100m_ t hen HATU (25g, 65.4nunol) and D1PEA (23ni,
131nunol) 0 €fhereto at roomtenperature. The reaction

m xture was stiyrred for 5 15 minutes,

3- ani no- 4- netfiy il N- (Belpipaife P T’Blil-i-.f"iﬁ azgl e- 1-9al) - 5-
'&'t 0

(trifluoroma ny en de~4 Wined in Step 3
of Preparation anpl e ar\}fhﬁzaadded th 7 r@d at 45C for 16

hours. The reaction m xture was cooled to roomtenperature, diluted
with ethyl acetate and washed with sat. NaHCO3 sol ution. The organic
|l ayer was dried. W th anhydrous MgSH4, filtered with Celite and 10

concentrated. NTh resi dusschaeHzrosst al IN°Z w h ethyl acetate and
hexane to obgaw ti rr'e_—wn%&md\é . 1H NVR ( DMBO- d6)
8 11.9 (s, 1H), s30. 80(sheerpfNe™B8 (s, , 8.90 (s, 1H), 8.67 (s,
111), 8.52 (s, 1H), 8.31 (s, ?L|3l), 8.18 (s, 1H), 7.73 (d, 1H), 7.58
(s, 1H), 7.50 (d, 1H), 7.42 (s, 1H), 6.95 (s, 1H), 3.04 (m 1H), 2.55
(s, 3H), 2.35 (s, 3H), 0.84 (m 2H), 0.69 (m 2H). 15 The
conpound dfrepsiapian xanple2catiiNlathylthiaphienef3 2 digyeioddinei7raprbexyRe acidi on
Schene 12 bel ow. Preparation Exanple 7:

4- (3- Am no- 4- met hyl benzam do) - 2- (trifl uoronethyl)benzyl acetate WO
2011/ 093684e0r/ AdathXIfoe6 % vsykleno]3,2-d]pyrimidine

1- (Brononet hyl ) - nf ro-2-(trifluoronethybDbenzene 02NcF, Br

The procedure of p of Preparation Exanple 3 was repeated except
for using 1- ne e itro-2-(trifluoronethyl)benzene as a starting
material to obtain e title 5 conpound. MS miz [Mt1 ] 283.09,

285.97. Step 2;.,4-Nitro-2-.(triflparonmethyl)benzyl, acetate 02
OAc 10The procddf Péo%?mgtoggttcf %PPE?‘E@? Et‘?’%‘r{e%?g ﬁxge%%mfagsgnrg&fg? ea -
except f or(methiyhifo)thiena{82ptjpyrimidited500mk, i1 (928map) dbtaifedPindiiey 4 0f Lrgparation
Examplg 7 tartir er obtain the title conmpound. M ink
[ M+l ] ]?64%2"'%@ %toaejt‘)mr}gmg}hg\r%&ﬁém@g I rifluoronethyl)benzyl acetate
OAc The pHAPEBUACOMHzIPMEDRda P HOS(ApIHD; 8404 ﬁﬁp’é%}/ e, B: 6436 (d,
for using lq_irjr:s_@g)m)@ﬁ?@_ﬂ amed in Step 2 of Preparation Exanple 7 as
a starting material to obtain the tide compound. 201 HNVR (400 MHz,
DVBO d6) 87.24 (d, 1H), 6.91 (d, 1H), 6.76 (dd, 1H), 5.71 (s, 2H,
4.99 (s, @t&pZ:ﬂ-@ﬁbﬂﬁﬁﬂﬁ@ﬂﬁmﬁEﬁDd yrimidine-7-carbaldehyde
4- (4- Met hyl - 3-ni tNr/gbenzam' do)-2-(trifluoronethyl)benzyl acetate

“ N

|

7 Yo

~ W
15
4-(Methylthio)-7-vinylthieno[3,2-d]pyrimidine (350mg, 1.68mmol) was dissolved
in CHCl3/MeOH (2mL/2mL) and treated with ozone at 78°C for 30 minutes. When the
starting material was disappeared, the reaction mixture was treated with N gas at the same
temperature for 5 minutes, heated to room temperature, and dimethylsulfide (0.37mL,
20  5.04mmol) was added thereto. The reaction mixture was concentrated to obtain a yellow
solid. The solid was filtered, washed with diethyl ether and dried with N gas to obtain
the title compound without further purification.
'H NMR (400MHz, DMSO-dg) 8 10.30 (s, 1H), 9.21 (s, 1H), 9.13 (s, 1H), 2.77 (s,
3H).
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OQAc 25The procedure of Step 2 of Preparation Exanple 6 was repeated
except for using WD 2011/093684PCT/ KR2011/ 000664 the conpound

obt ai ned of Preparation Exanple 7 as a start I to
obtain théﬂf ﬁggsgkgnpound MS rniz [MH] 397.10. 5 St ﬂwﬁﬁ&]h‘%

4- ( 3- Ami no- 4- net hyl benzam do) - 2- (tri fl uoronet hyl )benzyl acetate QOAc
The procedure of Step 3 of Preparation Exanple 6 was repeated except
for using the conmpound obtained in Step 4 of Prepar ation Exanple 7 as

b5 "SRk ienD e SRR 12 1

1H), 7.18 (s, 1H) nN“N0S8 g 5.17 (s, 2H), 5.11 (s, 2H), 2.12 (s,
3H), 2.07 (s, S\IZ—%'\ rn [IVH] 368. 98. The conpounds of
Exanples 23 to separ ed accor di ng to Reaction Schenme 15 13
bel ow. Reaction Sché& § AcO CF3 CF, HO MsO WO

1 e MM B it o g

met hyd b thig Q[@f?-r ]pm@mhgﬂr skf @Q@ﬂ&t d -68mmel)) disselyed in

procedur e Retof@M)And DMES (5ALFMaeeddRY @RBto ROI°CUS NAZIDH B0REETR A8 REhol)

dissolved in water (2mL) was added at the same temperature to the reaction mixture, which

was stirred for 2 hours. After the reaction was completed water (10mL) was further

added to the reaction mixture, which was stirred for 2 hours and filtered to obtain a solid.

10  The solid was washed with water several times and dried with N, gas to obtain the title
compound as a white solid.

'H NMR (400MHz, DMSO-dg) & 8.98 (s, 1H), 8.49 (s, 1H), 2.72 (s, 1H).

The compound of Example 8 was prepared according to Reaction Scheme 5 below:

15

Reaction Scheme 5

E
NZTN
S o
L\ 4/ “o DIEA DMF \S O0__. Mc,0%
2.0 M NH3 in IPA

A oy

o HN ’ —_—— ) HN :
S
3 : o g0 °C HN 0
& 57 o -4 o 4

LIOH N* TN

—_— o HN
THF:MeOH:Water HyN P OoH
s o o
o
HATU, DIEA N: |N HN H
HN™ N
DMF 4 o o chﬁs
Example 8: 4-Amino-N-(2-methyl-5-(3-
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obtained in Preparation Exanple 7 instead of

3-am no-4-nethyl - N-(3-(2-net hyl-1H i m dazol e-1-y1)-5-
(trifluoronethyl)phenyl)benzam de to obtain the title conpound.

11- INVR ( ®OD20WH9368BVE0O- d6) 8 11.91 (s, 111), 10.60 (s,PCHAR2081/@06¢ hr
s, up, 8.89 (s, 1H), 8.69 (hr s, 1H), 8.53 (hr s, 1H), 8.29 (s, 1H),
812(d 1H, 7.71 (d, 1H), 7.65 (d, 101H), 7.18 (d, 1H), 5.19 (s,

g (7)(6) (g'lﬁiiﬂ gmet@&hemgﬁéwmengéwnw 3 2-d]o’||)?rnmd' 7-car§mx§nnde

Exarrpl e24: 4- (Cycl opropyl amvb) - N- ( 5- (4- (hydr oxynet hyl ) - 3-

e 7 15 T BB CER D RS P I P B RO Vbl

Exanpl e 3 was repeated excegpt for using the corrpound obtained in

Exanpl e 23 insteag-0fy (4- c oth| eno[ 3, 2-d] pyri m di ne-7- yl)net hyl
acetate to obt tH rrpound 201H NMR (400 MHz, DVSO-d6) 8
11.91 (s, 110, ﬂ’%@:{dla 899 (hr s, 111), 8.88 (s, 1H), 8.68
(hr s, 1H, 852(hF 1) °8 20 (s, 1H) 808(d 1H), 7.72 (dd,

%H)70 (7§473I(-|)d (%H) Oﬁtﬁa\engﬁ%}t@emgldg% ca(ﬂpﬁ I;%Hjlcld ?ﬁ@?fﬂg?:r[(ﬂ,r@fatged

541.96. 25n Bxepnpbe P?@aratlon Example 2 was dissolved i 1n DMF (40mL), methyl 3-amino-4-

ARGy g%ggjgaﬁ{g@g o) L1t enoldrds 5 bhiThdly 180 BIFRARGAAT Bbimion

met hyl benzsne ddr)eth(rbﬂol dnld ustirredaxt K10 fmerlz;houmet ﬂ‘hqewtitbronamae washikied

4- (Cycl oprg thS

(trifl uorong%/%u nyl ea w%s W%%@%e‘%&l a|Ibe0no sogltlgf an(rllbr?lngl’l
ne- 7- 18 caedsy ydemgomawg laypr 588 finied Wi g%%é‘dl rcomtretgd 5rhe,
and TEA (Qe saﬁfag,mamﬁéwap@nmﬁb)agﬁ@ad &1 iRl grdfl 3 a8t ek compound
chl ori de &66% 3mol ) was add ed o the reaction m xture at 0C
The reacti® xture was stirred for 6 hours and diluted with DCM
(10m.). The or ysuntz [MyIG388@8. washed with brine, dried with MySO,
filtered and concentrated under reduced pressure to obtain the title
conpound wi thout further 10purification. "H NVR (400 MHz,

DVBO- d6) 8tebl. 92 Z:s, 1Hjthyll0. 634-frethyl-Bi(4-(Bedh9lsilfinyRthicho[B)2-dipydaidirs;7-
1H), 8.68 52 (hr s, 1H), 8.28 (s, 1H), 8.14 (d, 1H),
7.72 (dd, é‘?&éﬂi‘d@?&g& 4.86 (s, 2H), 3.12-3.05 (m 1H), 2.67
(s, 3H, 1.20 (s, 3H, 0.2 0.87 (m 2H), 0.74- 0.60 (m 2H); M5 in/z
[ M-1] 619.98 15 Eyeampl e 2§
4- (Cycl opr opyl am
yl ) met hyl ) - 3- (trﬁfl
di ne-7- ear boxal de®

et hy! benzam dBDb ‘?%F%%Z%%ﬂ@tﬁi\%%&ﬁﬁf e iR A pbatt

0. 048l X500as:, di2ommolewas disbed (4 DIOM (wnm(daﬁ@m (mmbymmou was
4-met Byl - Hhedrﬂm ?.1%% Bo& 20k, gct%ﬁﬁﬁgmé w@@%!ﬁrc%daqgg?rﬁ RéhSek fur@ B8k 2 hours,

stirré room t enper at ure Ion mxture was

di | ut ed wdtltwteétvhsh DEJE (30mel ) argintvashgsh avithessh QdalE@h stiutione, Thh@rgaws layer
201110936%?@1%&%%%@%% 969 dlefed \AMECCINR Snd bbREnittdd toNMBBEY the title
filtered and concentrated unger reduced pressure. The resulting

mi xt ur e waempeHdrwig@ublirtaen RUEIRCHION. chr omat ogr aphy ( MeOH DCMES/ 95) to
obtain the tiths aeTReu ?doﬁaﬁrrg, 78% yield). 111 NWR (400 MHz,
DMSO-¢g6) 8 11.94 (s, 11 10.74 (s, 1H), 8.99 (br s, 1H), 5 8.93
(s, 1H4y, 8.68 (br s, 1H), 8.53 (br s, 1H), 8.41 (s, IH, 8.21 (s,
1H), 7. 82 step,3: Bty 3-14-3141i1(dﬂhielﬁ:lf3,Z-ﬂpﬁﬂniﬂiﬂc-ﬁlda?hoxdmm?))—él&netﬁﬂ benzoate
3.09-3.02 (m 111), 2.24 (s, 311), 1.17-1.00 (m 2H), 0.85-0.78 (m
2H) . Exampl e 27:

4- (Cycl opropyl am no) - N- (2-net hyl -5-(3-(4-nethyl-111-i m dazol e-1-y1)-5

hyé 5-(4-((4-methyl - 1H i m dazol e- 1-
pheayl ear banoyl | phenyl phi enop, 2-d] pyrim

27



The procedure of Step 5 of Exanple 1 was repeated except for using

3-(4-
(cycl opropyl am no) t hi eno[ 3, 2-d] pyri m di ne- 7- car boxam do) - 4- net hyl benz
oi c aci d BHwinedsssn Step 3 of Exanple 21 and PCT/KR2011/000664

3-(4-nmet hyl -1H i m dazol e-1-y1)-5- 15 (trifluoronethybDaniline to
obtain the title conpound (see Table 1). Exanple 28:
N-(5-(3-brono-5-(trifluoronethyl carbanoyl ) phenyl) - 2- net hyl phen34) - 4-
(eyel opropyl am no) t hi eno[ 3\2~d] pyri m di ne-7- car boxam de 20The
procedure of StepN??ﬁ 1 was repeated except for using 3-(4-
(cycl opropyl am Fenof 3, 2- rimdine-7-carboxam do) - 4- net hyl benz
oi caci d obtained inStep@ of anpl e 21 and
3-brono-5-(trifluoromethypaniline to obtain the title conpound (see

Table 1). 25 The procedure of St lof Example 1 was 1 eated exce tfor using the compound
Exanpl e29: 4- (Cycl Fropyl amn 88 Pre | - 6- nor phol i ITP%I di ne-p -

yl car banoyabjasmsdiy § 2@#@5@&]8&99 Fﬁ&ﬂ‘ﬁﬁ qc@a?%@am de The
procedure of StENMRQBOFXEDDMSOWRS 1 ERER! AY), 808¢0t1H)08 968, mq}z

(cycl opropyl.a e ne-7-c X benz
oi caci @ 30 b&?ﬁ%éﬂb’ ‘Pé‘% éﬁé‘%f%ﬁ% %(qa%?% 5a4nz 5)12[),‘{ 3r§e(t’ LM@
6- mor phol imepy+Hl1P3369.3- am ne to obtain the title conpound (see Table
1).

Exanpl e30: 4- (Cyclopr opyl amhm - N- (546- ( 4- et hyl pi perazi ne-1-yl) pyri di ne
- 3- ykar baitepyt 3-(3-AminiothigrioE3-d)pytimading- 2-carbakamyidend-tietiylbznzme bag anmi de
35 WD 2011/ 093684PCT/ KR2011/ 000664 The procedure of Step 5 of
Exanple 1 was repeage d ex for using 3-(4-

(cycl opr opyl am nofh d] pyri m di ne-7- car boxam do) - 4- net hyl benz
oi c aci d obtai ngd of-dxanpl e 21 and

6- (4- et hyl pi perazi ne -yP)pyrodi ne-3-amne to obtain the title
conpound (see Table 1). Exanples 31, and 34 to 38 The procedure
of Exdopl e 22 whe pfoepduaé efiStex 4 @pf Exirfiple U348 gepited prdeppfor ading teabimpoghd
conpound e Table 1) ...Exampl.es 32. and.33 he procedure of
Exanpl e 2%’%%5553?% %% 8555%8@31%@%?8';‘&{5‘3{’1%%&"% Bb“rl%prl ate starting
conpound (see Mbing [M+1]1BR®.1conmpound of Exanple 39 was prepared
according to Reaction Schene 14 bel ow. Reaction Schene 14
Exanpl e39: 4- Ani no- N- (2- met hyl - 5- ( 3- )
(trifl uor S ﬁyM;bmpaNr(a@)qsm t(frifespnabydipbonyleneamnypbeaybdisaat 2te

25St en dgpﬁm LAl apRkdnied] pyri m di ne-7-carboxylic acid 51 WO
2011/ 09368 CT/ KR2011/ 000664 The procedures of Steps 2 and 3

of Preparation Exanple 2 r epeat ed except for using the conpound
obtained in Step oﬂ“Eu as a starting material to obtain the
title conpound.H;B 1 Ifl 196. 03. Step 2:
4- Ami no- N- ( 2- met hy 1854ni t°ropheny iCémo[ 3, 2- d] pyri mi di ne- 7- car boxani
de
The procedure of Step 5 of Example 1 was repeated except for using the compound
obtained in Step 4 of Example 8 to obtain the title compound.
'H NMR (300 MHz, DMSO-ds)811.80 (s, 1H), 10.47 (s, 1H), 8.89 (s, 1H), 8.80 (d,
20 1H, I = 1.6 Hz), 8.52 (s, 1H), 8.20-8.17 (m, 1H), 8.00-7.97 (m, 2H), 7.95-8.95 (bs, 2H),
7.63-7.60 (m, 1H), 7.52 (t, 1H, J = 8.0 Hz), 7.40-7.36 (m, 2H), 2.51 (s, 3H).

Example 9: 4-Amino-N-(5-(3-methoxyphenylcarbamoyl)-2-methylphenyl)thieno[3,2-
djpyrimidine-7-carboxamide
25
The procedure of Step 5 of Example 1 was repeated except for using 3-(4-
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The procedure of Exanple 8 was repeated except for using the conpound
obtained 10 in Step 1 of Exanple 39 as a starting material to obtain

the title 111 NWR (300 MHz, DMSO-d6) 8 12.12 (s .26
(d, 11-0, "g‘?g@w@gﬁ“l 8.61 (s, 1H), 7.85 (dd, 1H), %"‘&i“?’w/@}‘%ﬂm
7.55 (d, 1H), 2.60 (s, 3H). MS mz [ M+1l] 330.06. Step 3:

4- Am no- N- ( 5- am no- 2- et hyl phenyl )t hi eno[ 3, 2-d] pyri m di ne- 7- car boxam

de IF HN . ;
Beanpl o S0 marienols p-IBIHERIRY) Bﬁ?ﬁ’%ﬂ%‘tﬁ el %‘Zﬁ";ﬁ;‘:“ Redioers 8

under H2 aExaRpimbrnd 3-methoxyamlineto ghta I}eaction

m xture was filtered using Celite and concentrated to obtain the

title conpgun | 52ny 201H 4

8.86 (s, 1@’1‘5@@ 54 (l“ 111) w%%ﬂ%ﬁ%@@@ﬁy%ﬁ* 'Té“ '8'115%‘"5'
(d, 1H5 CGrfludrdchetliyiyphedylearbahioyhphetlyl)thicnol¥,2{d}pyriingdindVB carboxajnidel |
300. 09.

Step4d: 4- Am no-N-(2-net hyl1l-5-(3-(trifl uoronmet hypbenzam do) Phenypt hi eno
[ 3, 2- 25 d] pyr iThedpmeednre: af s Fi @Exmlgmmasg@wmdwxm@nmm)efm-
4- Am no- N- ( 5- am : 1 r }
de (30ny, %‘%E P@%@Bﬁi%&fﬁv!%&b HF 1m_ pitfolcie 4%3“8@’3%

was added Exsemis §. m@%ﬂﬁﬂthlﬂrmﬁa;pbeﬂeﬂ}égx fbﬁ?%“?ﬁ aptligg|to obtain e

0.13myy] ) WRScopfest & TaARciy.on 5 mixture at 0C and stirred at room
tenperature for 6 hours. The reaction m xture was diluted with ethyl

acetate (10nmL) and washed with brine. The organic |ayer was dried _
wi th MySO4Exdmplt er ed ancllconcent I af-RthintANQB-(1-g@-ctBylpipeessnHl &l)midikyl)-3-

55k G e At 1

NLVIR ( 300cakbiranflEO d6) 8 11.74 (s, 1 H), 10.51 (s, 1 H); 8.92 (s, 1
. 8. %7 1 8,

i 15 s Th piestfird 9 e °‘Bﬁﬁ€“‘*“§ s gereeh o, o ine 35

2. 44 (s, moﬂueno[?v 2-d]pyritidines Armpthylhenzoic Fidohiiaedinfiep 4 of

prepared agGRip R@Q‘?t 1)@ Bﬁﬁﬂ{ &z@ﬁeﬂﬁiﬁ? fod
20 Prepar at i oniléalxzri‘g B ét%ﬁ‘?l%‘gzﬁﬁnjg%%%eﬁyl() uonorpr%)igl no- 3-

(trifluor cﬂ?&‘%%ﬂ%ﬁ?‘&ﬁ?‘ﬂ’é‘ (Euqeé’f?b
4- Mor phol i no-3-(trifl uoromet hyfl benzoni trile WO

2011/ 093684PCT/ | CR2011/ 000664
4- Fl udgto-3-(trifluoronethyl)benzonitrile (2.0g, 10.58nmmol) was
di ssol ved Exangpleret hyl ackani de ( 36Amino-Ne(SpBS-dimetliaXypBeriylcarbamoyl)-2-

cenction APUESRERRn SR My PilaBd bR 2 e ool ed 1o

roomtenperature, diluted with ethyl acetate (50nL), and the organic

llayer was washegieWibiedalt 864RGHS &pﬂkmlbwdmerepéa&abmtef&o&smg 9:4-
(50nm.) . The or anlclaer was washed wi'th wa &”é drled t.h q! ”Af
sul fat?e5 Aine ﬂ%[éizv/HHYmWé’é“ed? carpoxapyda)apthy Eﬂf@lé’dac E‘?":‘” ©
concent r at R@Emiple<d AHde3, SvdinethdShusilihé HeBtan the tidle bythpamnd (s TableQl) and

n- hexane (80nmL) to obtain the title conmpound as a brown solid (2.19g).

The compound of Example 13 was prepared according to Reaction Scheme 6

below:
30
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101HNVR (DVSO-d6) 8 8.17 (s, IH, 8.08 (d, 111), 7.58 (d, 111), 3.71
(m 411), 2.99 (m 411). Step 2:

4- Mor phol fl uoronet hyl ) benzoic acid O

4- Mor phol WZ@U% d|4fl uoromet hyl ) benzonitrile (2.1g, 8.%&%&’300%5
di ssolved in 15 a m xture of tetrahydrofuranei nethanol/water (1:1:1,
v/v/v, 20nmL), sodium hydroxide (1.9qg, 48.10nmmol) was added thereto
and stirr egedfsn Qe s Wth reflux. The reaction m xture was cool ed

to roomtenperature and I N hydrochl oride was_added slowy thereto to
pH 3-4. The res,u~t|ng solid vvasfllte,l:-ed wa wi th water and
7 5

di met hyl et herfaj tbﬁn ;-clﬁ-u&ﬁtﬁt 0 obt A n t hm iQorrpound L &HATD) .
20 111NMR ( 111)—3—7‘?'(m
4H), 2.95 (m 4 ep CF3

N-(4-net hyl-3-ni trophenyl) 4- or phol i no 3- (trlfl uor hypbenzam de
4- Mor phol i no-3-(trifluoromethyl)benzoic acid (694ng, 2.523mvl) was
di ssol ved 25 in dinethylformam de (5.6nL), HATU(1.92q,.5.047mmol) and

N, N- diisopropylethyl|mine (1.37n, 7.85 | nmosfN V\ﬁ eed thereto
and stirred agsrgom 11/ 093684PCT/ 1Cﬁg A7 rature for
30 minutes._4 hyHi tr 136

gani | ineWogsny 1) s edeto
b egted to ar t|on at 45C7fo hour s.
I

the reacti ol mkxtpre,and u; d

Af ter coolit‘?gt% roomterﬂ)er e the re on m xture was | ut ed
with ethyl acetate (10nlL) and™washed with gn aqueous sodi um hydrogen
carbonate solution (10nL). The organic | ayer was 5 washed with water,
dried with sodium sulfate, and the solvent was distilled under

reduced prgssur The conggntrated m 2l _
et hyl acetlg e't[ m.) n- hexgge (30n) tg%%ﬁ%ﬁﬂﬂ&@o %\eﬁ%ﬁﬁiry&gs'c’
(673myp adtafluremethybiphenylcarbamoyl)phenylthieuoi3,3-9ley rimidincEfsahggymisle—
107(s I11), 8.50 (s, 1H), 825(m2H) 798(d 1H), 7.65 (d,
7.49 (d, 1H, 3.72 (m _41-1) Step, 4:
N—(3 ani noigﬂl met hyl pheny1) - & (?omﬁﬁbﬂ?ﬁ%(%ﬂlequmF‘ihﬁBPll?ﬁiélfﬂWPBﬁ?P?Sﬁlh’é
N-(4-neth ﬁmawmubyt@,@ﬁqula]pﬁrﬂm@hpbarmﬁm{d rifluoronethyl)benzoam de
(68ng, O. 17nuno|) was | ved in ethanol (1.7nL), tin chloride
(190ng, 0.83nmmmol) Was add 5 thereto, and the m xture was subjected
to a reaction vvlt r fI Y 3, hours. The reaction m xture was
'cool ed to rooma®e ure ctN.uted wth ethyl acetate and then
washed with an aque® s8di um hyéﬁa carbonate sol ution. The
organi c |l ayer was washed with dist#tlled water (10nL x 3), dried with

sodi unpsul fatel‘é:@?fbc@&lﬂe Ef)ét’éﬁ'?tof‘ﬁﬁin 'c%td'alslreﬁsaféﬂ(é% fﬁﬂlua t}R:rcne Hﬁrﬁi

The concentrated Sol ution was crystallized using y ace ate
20 and n- bl (20mL) PrspaBton n tEemple | e %orrp‘éﬂi‘nd asamingri- P Y'N‘( -

yel | ow sol(htfoahnty) ﬁén}ib%uﬁ&l@o%ﬂlm&@ouﬁdlo 0 (s, 1H), 8.21
(m 2H), é/?g'l}&” 9% 1H), 6.87 (d, 1H, 6.81 (d, 1H),
4.84 (s, 2H) T2/ P, 294(m 4H), 2.04 (s, 3H).

Exarrpl e40 4- (Cycl opropyl am no) - N- ( 2- net hyl - 5- (4- nor phol i no-3- 25

trif t hyl ) begzam do ' - el - ) d
( V\é 20 %9%6%34P /KR20)1W@g%%%ﬁlb&'@&Hﬂ&rglluQ%gbmeqh@%bzmgﬁﬂmmm
4 ( Cycl oproethynifingl)thitne[3c7-8]priniidine-Veatpxamide car boxyl i caci d( 23ny,

0. 10nunol) was dissol ved wn_di met hyl for mam de 1.0nL, HATU (76ng,

0. 20mol ) and N, Nye@i~ysopr o t hyl am ne (0.081nL, 0.47mml) was added

t hereto, and the% stHrred at roomtenperature for 30

m nutes. N-(3-an§not4 | p 4- nor phol i no- 5
3-(trifluoronmeth§l)Behzoam de°(2&'€f3066mml) was added to the
reaction m xture and subj ected to A reaction at 45C for 17 hours.
After cooling tFPne’pf&ﬁdﬂ:@Bp%pulﬂf@xhlhpleBamtrbmtemexédpt forusiag tie coinpdund

car bonat & Gt NP ATExaTs TG Al g ReRS RS rea wi th brine

20 MS m/z [M+1] 519.08.
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11-1 NWR (300 Mz, DvsO-d6) 6 11.8 (s, 1H), 10.4 (s, 1H), 8.95 (s,
1H), 8.66 (d, 2H), 8.50 (s, 1H), 8.26 (d, 2H), 7.65 (d, 1H), 7.50 (d,
IH), 7.27 (d, 1H), 3.74 (m 4H), 3.03 (m 1H), 2.98 (m 4H), 2.48 (s,
3H), 0.85W0n301pe86840. 68 (m 2H). 15 The conpoundPEFKRROEWHRPGEE i on
Exanpl e 9 was prepared according to Reaction Schene 16 bel ow
Reaction Schene 16 Preparati on Exanple 9: t-Butyl

3-am no- 4- net hyl phenyl earbamate Step 1: t-Butyl

4- et hyl - 3-ni trophenyl carbamate 25 Bo ¢ H

4-Met hyl - Bteptroani | i ne (% 0g, 32. 86mTé+()1-Mﬁh0ﬂbthlm¢id0}N-(éﬂW-ét(§-

anyar ous rEbcfhoky BAERV BB pepinierdly SURTRGHL TRAERNR,

was stirred at 65C for 18\hours. After the reaction was conpleted the

remai ni Nng or gani c ggolyvent distilled under reduced 30 pressure,
and water was adddgd flheh¥ hB resulting yellow solid was filtered
and dried to obt‘lnt itle)cH nd w t hout further purification.
WO 2011/ 093684F 11 0006‘64 11-1 NWMR (400 MHz,
DMSO- d6) 89. 76 8.23 (d , 7.57 (dd, 1H), 7.39 (d, 1H),
2.43 (s, 3H), 1. 8 (s 9H) Step 2: t But yl

3-am no- 4- net hyl enyI carbamate N, Bo ¢ H2N 5 t-Butyl

ot hano® (67 ity SR Bt Bonaih AT o & 501 Vo0 10
reaction rﬁncﬂlylsalﬁwﬁﬂmno{?r éd]}fmm@nha-tsrn@Ode Fdmg Qﬁé@nﬂwﬂt‘@d diggolved

1o b, 0 e AL g S bpsor s
6.64 (d, |9-B98mencipwers added thepptoz 3 The reaggqg:, rmxfurgg\’meglrrgi_ﬂt 129 q r(1§ o s,

911) . chBRd qewrt&npéra@@mmm&mmyp BERAE @A MECHIAdwitly atlﬂme The
Egg_(l:_t ik ?%&%%Zq_"%gsl %Ved %v?th%&agb Ciﬂterse(c:l %Zenﬁated unldlaror_'educeg pressure.

The resulting mixture was purified by silica gel chromatography to obtain the title
compound (28mg, 81% yield).
'H NMR (400 MHz, DMSO-dg) & 11.85 (s, 1H), 10.56 (s, 1H), 10.06 (s, 1H), 9.00
(s, 1H), 8.87 (s, 1H), 8.73 (s, 1H), 8.26 (s, 1H), 8.08 (d, 1H), 7.72 (d, 1H), 7.63-7.57 (m,
15 3H), 7.47 (d, 2H), 7.01 (d, 2H), 3.79 (s, 3H), 2.54 (s, 3H); MS m/z [M+1] 578.07.

Example 14: N-(2-methyl-5-(3-(trifluoromethyl)phenylcarbamoyl)phenyl)-4-(3,4,5-
trimethoxyphenylamino)thieno[3,2-d]pyrimidine-7-carboxamide

20 The procedure of Step 3 of Example 13 was repeated except for using the
compound obtained in Step 2 of Example 13 and 3,4,5-trimethoxyaniline to obtain the title

compound (see Table 1).

Example 15:  N-(2-methyl-5-(3-(trifluoromethyl)phenylearbamoyl)phenyl)-4-(6-
25  methylpyridine-3-ylamino)thieno[3,2-d]pyrimidine-7-carboxamide

The procedure of Step 3 of Example 13 was repeated except for using the
compound obtained in Step 2 of Example 13 and 6-methylpyridine-3-amine to obtain the
title compound (see Table 1).
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Exanpl e 82:
4- (Cycl opropyl amum) - N- (2- et hyl - 5- (4- (4- et hyl - 111-i m dazol e- 1- 34) - 3-

g'ér |21;)I g;)reorrcgt h{ %benzoam do) phenyl ) t hi enop, 2-dl pyrim dll)CnT(;:;K]ZzO(l:l%rﬂlgﬁ64

3-(4- (cycl opropyl am no)t hi eno[ 3, 2-d] pyri m di ne- 7- car boxam do) - 4- 57
4- (Cycl opropyl arni no) t hi eno[ 3, 2-d] pyri m di ne-7-car boxyl i caci d(5. 3g,

22. 49mmol ned ifg.Ste - ﬁ?ﬁ{.{ﬁ hﬁ,&gl
in DMF (G%ﬁﬂb t- Buit15 3pa43m‘£r::€‘)‘ fﬁ?ﬁﬁ% BJ[:)lﬁleln car arrate (éﬂ I\SQ@

26. 99rmol ) (tBueKomethyl}phepysarbagioybphensy) ilpm{ qm(xes'gde
33. 74nmmol ), HOBT (6. 1q, 44 98mmol ) and TEA (4. 7nm, 33 74rrrm|) vvere

sequentially adgded to ctlon xtu whi ch ) stlr
t enperature for 24PRE okeﬁ rﬁx Z)?h WEs™R 8’[“@8 8?“13 2.4

(120mL)5 wasngaded obtamedtm Stem @ bﬁ@xalﬁplul 13 A ygiiethylsipdrazinesdsyl)aniline to
filtered a f4st1 e 10 conpound w t hout further
purificat |((§)bga'9wg%%eﬁ8 m?m@%é%%l&b Step 2:

N- ( 5- am no- 2- net hyl phenyl) - 4- (cycl opr opyl am no)t hi eno[ 3, 2-d] pyri m di n
e-7- car bogamhsie 1 N- thyl-5-(3-
3-(4-(cycl oprolgyl am np%]t hi enor3 2-d pyr| mdl(n[ pro‘c”é?g x0 &25'“’ hy >

met hy| pher§AiGaenemethydphyaylearbanopl) ny)we\gno&?r,%@@mqmﬁ-bwlmm#

TFA (1L, 159. 3nunol) was added thereto, and the m xture was stirred
at roomtenperature for 8 rs, er the yeaction s _compl et ed

the reaction mEURTECEHE 8&%@%&%&&“&?}8& pAtads e’bqeﬂgg‘ifr usipg, the
renove theconpgaml obiainedt dntStepnd@ dbh&xaapiei 18 agd Tdepropsiaching tee bbaRDthe) title
was added the{)et .ﬁ%lr action m xture was neutralized with 2.0 N
NaCOH sol utloﬁ’ e resulting yellow solid was filtered and dried
to obtain the t|tIe corrpound Wi thout further purification. M5in/z

[ Mr1] 1339. 2-methyl-5-(3-(trift th learb 1)-4-
St ep3: ﬁ] ropyl am no ; ﬁ\l-?lgt KES Igsf uz)ﬂoTe ﬁ%‘t’%n?ciml.—l-ﬁnrlr?yé)g ye) 1-
y1l)-3- methylammo)thleno[ 2-d]pynm1dme—7—carboxam1 e

(trifluoronethyl)benzoam do) phenyl )t hi eno[ 3, 2-d] pyri m di ne-7- car boxam

ide WO 2011/093684PCT/ KR2 / 0Q06 The procedure of .Step 5 of
Exanple 1 was r “e“d{“&eggﬁ%@rg ‘gg?‘ﬂtjplﬂ &3 W&ﬁ]‘ﬁBea?% except for using the
nmet hyl pherupﬁmoﬁrdalxﬁh@nncmqi 261 Bogripie &5 addBmethglhmyie hpdebchivride enotiaix aind
de andZ ‘h nmet h ]d 'f‘%l zole-1-y1)-3-(trifluoronethyl)benzoic

acid % offl &cﬂ“‘f’ﬂ'}é/‘ SR cegﬂpound. 5 NVR (300 MHz, DVBO-d6) 6 11.8

(s, 1H), 10.6 (s, 1H) 8.93 (s, 1H), 8.67 (d, 21), 847(3 2H), 8.39
(d, 1H), 7. Thy(d, 1H), 7,€ ST
7.11 (s, ?ﬂ%ﬁ"gé% (m 1H)1:9 18 (s, 3 qg@éﬁ;’femyliﬁ'@ %Sﬁb

(trlﬂuoromethyl)phenylcarbamoyl phenyDthieno[3,2-d pymmdme—7—carboxanude

25 The procedure of Step 3 of Example 13 was repeated except for using the
compound obtained in Step 2 of Example 13 and 2-aminoethanol to obtain the title
compound (see Table 1).

Example 20: N-(2-Methyl-5-(3-(trifluoromethyl)phenylcarbamoyl)phenyl)-4-(2-
30  morpholineethylamine)thieno[3,2-d]pyrimidine-7-carboxamide

The procedure of Step 3 of Example 13 was repeated except for using the
compound obtained in Step 2 of Example 13 and 2-morpholino ethaneamine to obtain the
title compound (see Table 1).
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Exanples 41 to 81 and Exanples 83 to 121 10 The procedure of
Exanpl e 39, 40 or 82 was repeated except for using an appropriate

starting %‘%%XHMG&S% Table 1). 000664

Exanpl el2 M Nno-N- (5- (3-(4-ehl oro- 3- (trlfluoromathy*z(fr‘”ﬁm01 rei do)
-2- 15 met hyl phenyl )t hi eno[ 3, 2-d] pyri m di ne- 7- ear boxam de NN O
112NA S N CI CF3 4- Am no- N- ( 5- am no- 2- net hyl phenyQt hi eno [ 3

, 2-d] pyri m di nephé- sompaand Hf FeefapfitH, E Rhy pRPphi Rbordihg SoeReadtioh
Exanpl e 393ga 9#) ol'ved in anhydrous THF (1nli), TEA (47pL,

0. 334mol )SAFge Ff?ﬂ’osgene (17ng, 0.059mmol) were added thereto 20 at
0C, and the m xture was stirred for 2 hours. 4-Chloro-3-

(trifl uor%_(%t hﬁl%)%nzen]eam ne (49ny, 0.251nmol) was added to the
reaction h was stirred at roomtenperature for 10 hours.
The reacti ohom xture “eé_!odl | wye®pawi th et hyl acet aWOrrL) and washed

with brine gani & [ gyver lwad dri ed P@ckh, My flli 1 t erN&S: BRap t hen
concent r at 8d i er restu@,ed ptes€upe” The resul ti h tire 25 was
purified by st+fca gel chromatofFaphy (MOH DCM=3/ 9‘7 to obtain the

title compound (54ng, 60%. WD 2011/ 093684PCT/ KR2011/ 000664
11-1 NVR (300 _MHz, DIVBOd6) 8 11.70 (s, 1), 9. 01 (s, 1H), 8.91 (s,

111) 8 87 ( 5.8 § c_s,,, 1H) N“BM0 ‘ésé 1H), 11 (s NI, 489
(br s, %ﬂn 2@.% ’““%}“
311). 5 Exarrpl 23:

4- (Cycl opropyl am no) - N- (2- net hyl -5-(3-(3-(4-nethyl-1Hi m dazol e- 1-
y1)-5-(trifluoromethyl)phenyllureidol phenyl)thieno[3, 2-dl pyrim dine-7
-earboxam de CF3 N's NO NinN H The procedure of Exanple 122

was repeat edygycept f |ng tggc,goqwd obt di ggt ep2of
Exanpl e82i asteadef ; 0

(cycl ogropyl am no)thllen ¥ 2 d] pyrirnidi ne ?‘car anede to obtain
the title conmpound. 111 NWR (300 WMHz, DMSO-d6) 8 11.76(br, 211),
9.06(d, 111), 8.94(s, 1H), 8.64(m 211), 8.51(s, 111), 8.40(d, 111),

8. 21(s, 1hBrepdratith Example 3: 4LCRIRt6thichdB)2-dipyPidtidine 2 darboxylitHcid

Step 1: 7-Methylthieno[3,2-d]pyrimidine-4(3H)-one
HN SN
o
Methyl 3-amino-4-methylthiophene-2-carboxylate (3.0g) was added to formamide
(5mL), and the mixture was stirred at 200°C for 3 hours. After cooling to room
temperature water (50mL) was added thereto and then stirred for 15 hours at room
temperature to obtain a solid. The solid was filtered, washed with water and dried with
15 N, gas to obtain the title compound as a white solid without further purification.
'H NMR (400MHz, DMSO-dg) & 12.50 (br, 1H), 8.16 (s, 1H), 7.86 (s, 1H), 2.30 (s,
3H).

Step 2: 4-Chloro-7-methylthieno[3,2-d]pyrimidine

=~
N N
S {

cl
20 s~/
7-Methyithieno[3,2-d]pyrimidine-4(3H)-one (1.5g) was added to POCI; (10mL),,
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1H), 3.04(m 1H), 2.37(s, 311), 2.18(s, 311), 0.85(m 211), 0.69(m
2H) . 15 The conpound of Exanple 124 was prepared according to
Reaction Schene 17 bel ow. WD 2011/093684PCT/ KR2011/ 000664 Reacti on
Schene 17WONpelqB6sPh3) 2C12, Cul , NN TBAF NH(c- hex), f| =RCIVE&011/00066fRi O
THF, rt ACN, 80C --CO--- NI.") 'S "------- /| Exanpl e

124: 3- (14- (Cycl opr opyl am no) t hi eno[ 3, 2-d] pyri m di ne-7-yl | et hynyl ) - 4-

5 . . o . .

met hyl - N- (289 the mixtAty was Sired 414281 for A Mgurs . (The; PRgligp SRS, M RIS $o
enzar ni de bt perhperature, concenh'atcd and dilluted with DCM, and sat. NaHCQ; solution was
4- hyl

rons. 7 o SEL R il el S IR Rt BBt Gl e
was di ssol'ﬂmd)rgamcl&yarcm dried with mandaﬁcbr@dmmtam e title compound as a

bi s(t I‘Igp q)g%{e ﬁ)&phl ne) pal | adi un({I1) dichloride (204ng, 0.29mmvl),
Cul mol E cI ohexylam ne (2.5n, 12.64nunol)_ and
r{éoQ

et hynyl trinet hyH Z:rEMS@Zdeb@ﬂ@ﬁ&?r NHNS: 24 G208 6%8HY. The

reaction mixture was treated with N2 gas for 15 mnutes and stirred
at 80C for_ 14 haqurs. The_ reaction_ m x was. cool ed to room
t enper at ur¥eP ¥i | e %Omﬁhﬁﬁ“’(ﬁg#‘?"?@le&ﬂ %\E]?H%’B‘W‘Th ethyl 15 acetate
(50m). The filtr was washed with brine and concentrated by drying
wi th Mg504. The rjgsyl tiBrg mi xture was purified by silica gel
chr omat ogr aphy 9et %

s

10 4-Chloro-7-methylthieno[3,2-d]pyrimidine (6.62g, 33.0mmol) and NBS (5.87g,
33.0mmol) were dissolved in CCl; (100mL) and benzoylperoxide (1.0g, 80% purity) was
added thereto. The reaction mixture was stirred at 100°C for an hour, cooled to room
temperature, filtered with Celite and concentrated to obtain the title compound having a
yellow color without further purification.

15 "H NMR (400MHz, DMSO-dg) & 9.15 (s, 1H), 8.75 (s, 1H), 4.93 (s, 2H).

Step 4: (4-Chlorothieno[3,2-d]pyrimidine-7-yl)methyl acetate
NN ,4
N I o o
S 4
7-(Bromomethyl)-4-chlorothieno[3,2-d]pyrimidine ~ (9.17g, 33.0mmol) was

20  dissolved in DMF (54mL) and then sodium acetate (27g, 330mmol) and potassium iodide
(10.96g, 66.0mmol) were added thereto. The reaction mixture was stirred at 35°C for 4
hours, dilluted with ethyl acetate and washed with sat. sodium thiosulfate solution 5 times.
The reaction mixture was dried with MgSOs, filtered, concentrated and purified by silica
gel chromatography to obtain to obtain the title compound as a white solid.

25 "H NMR (400MHz, DMSO-dg) § 9.06(s, 1H), 8.60(s, 1H), 5.38(s, 2H), 2.06(s, 3H).

Cl

Step 5: (4-Chlorothieno[3,2-d]pyrimidine-7-yl)methanol
A
?l OH
X
s/

(4-Chlorothieno[3,2-d]pyrimidine-7-yl)methyl acetate (3.12g, 12.06mmol) was

N
Cl
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acet at ei hexane=1:9-2:8) to obtain the title conpound (2.1g, 65%
yield) as a yellowi sh WD 2011/ 093684PCT/ KR2011/ 000664 sol i d.

11-1 NMR (40 13) 8 9.05 (s, Hi), 7.99 (s, 111) (s
311), 0.38"‘{2"%1?&8), MB mz : 279.34 [Mrl]. 5Step 2: peifialzbtlidinsss
7- Et hyny1-4- (et hyl t hi o)t hi eno[ 3, 2-d] pyri m di ne N C
4-(Methylthio)-7-((trimethylsilyfiethynyl)thieno [3

, 2- ¢l 1 pyri disdives (e Q91T (24brmB 3R koot qila‘éﬁ?'séﬂﬁéoﬂ é)ﬁlg!!;{(@dg@dd@& therdddVat

and then tetrabutyl atrunoni um fluqride sol ution 3. 6nuno_|ﬂ)1 t\i\llals
cihy.

added t her'8P®. temp@atuges c thhg feaction grEugayassitred deor 20 migies diluted wi
t enper at UrRethR] arDthal AUERS 1aee wab QRUSAMICHA letiyPacetaldle THRSOHAnid Byer was

e S Yo S e e o i
yi el d) 5as withoet fusthérspurifiohtich. 11-1 NMR (400MHz, CDC13)

00005 Fat? "ol chboytovB oS 89.00Hm, 8538, (), sH ol Bt 2m)

4- et hyl - 3((4- (et hyl t hi o)t hi eno[ 3, 2-d] pyri m di ne-7-yfl et hynyl ) benzoa
te O Stds &Y i bl ﬁrﬁ%i@ih&-mc%ﬂﬁid% d] pyri m di ne (850ng,
4. 12nunol ) S rd](?"ssol ngn% 9nL) an th%dr? et hyl 3-iodo-4-net hyl

)

benzoate (902ny, NZTBhungl ), 20 Pd(PPh3)4 (242ng, 0.21mol),
Cul (59ng, 0.31 _aqd /DI EA(L. OmL, 6.18mml) were added thereto. The
reaction m xtur€ wa irred at roomtenperature for 16 hours and

concentrated by filfTering with Celite. The resulting m xture was
purifil®d by si l(4&-ChlgehieadBRndipagniliey7-¢nbdiincho@t She/ 0.0%aneH1 att MR),

to obtain tigle c oynd(1..1 2% Yyi el eld ow sh i d.
25ANR ( 400K Gt dBRY oed oy S oim TRy fng AN BC B g,
(d, 111), hpus2 Tl rededion migsre(gss Xidled @. fpEm( wmpeiedure, Ail@ted( with Zldlite and
1.34 (t, bj ; : Jﬂfﬁ ite b fyithout ification.
3((4-(cycl%(|§%(?e(l)1 arrqlz%o ?ﬁ:}%euﬁl(%)[cé%}{g- gagraiwélmgi ne- 7-y0uet gr??i‘in cg-l?rl%at hyl
benzoate WO 20HNMBA4 NEROE) ¢ b038(E41H)p9-40(s, TH), 9:20(s, 1H).
Et hyl -14- met hyl -3- ((4-(methyl thio)thiene [3
, 2-d] pyrim di ne-7- t.h _799 enzoate _(440nyg, 1,19mmol) was dissol ved
in nethyl éﬁ@%ﬁréﬂ‘gfgg“?%’% -d1pYHmpeRe 7y lc(aé’ﬁlmg, 3.57mml ) was
added thereto at @€-wThe reaction m xture was stirred at 0OC for 30 5
m nutes and net hylenie ciforide (20m) was added thereto. The reaction
m xture was wasHed i sat. aqueous NaHCO3 solution (30nL x 3).
The organic | ayer drired with MgSO4, filtered with Celite and
concentrated t i ihd € n Wia MRS 0.6ml) and 4-
RaPRPS) T Q1 Forhg, 1§RHR %P/R@!?j”dﬁ"ﬁi‘lz La g2 (0.6mL), and

purification. o 40 CDClg‘)_ >
111), 9. 13hiozothienof§,2-Epyrimidipe-Trgarbaldehgde (100mg{)0.47pgnoly glisselved iy DMSE3
E (I\q/l’+l]2 ljb’St 34 BALY Svas Mded tHer&i8 af 50°C3HIhe rebetitth thixturd s cddRed62°C a8 NaBID,

. e .

5. . . 0 :

Et hy1- 344 F’é‘%ﬂ deBapgathtssobyedrip evabir 405 3vas iz theretp. 3t fECny i jeaction
igEFLNJ/} Sblﬁzﬂlﬁﬁﬁ'&] MNafdd to I1'0011_1 temp'gcrha_ture, s[tirred f(:jr 2 hours, ar(ljd water (10m]'_i) was added4

- - (cyel opr anm no)t hi en . r ine- 7- -
Tethyl bRy ineRnghgRTaRe ks HGRA o ZREE M Ref itesed, TG e
t hen cycl epn@piritedriorndtid thegitle @odpomd as aawtgte®blidA (0. 1nl, 0. 65mMmmol )

ded th J l i t 120C f 8
hours Znd cool e "R HRNIBE DO, &] SbTE, B 8870 IEF 211)*Ns added

thereto and the reaction mxture was washed with brine. The organic
20 |ayer was d%@%mg hdVBER ample! 118486 pépated RbbrlifigPRIRERAGE Hch@dhe @
The resulting mxture was purified by silica gel chromatography
(ethyl ac®el®Wet hexane=2:8--4:6) to obtain the title conpound (32ny,
65% yi el d).
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NVR (400MHz, DMbO-d6) 8 8.52 (s, 1H), 8.47 (s, 1H), 8.09 (m 1H),
8.03 (s, 1H), 7.89(dd, 1H), 7.51 (d, 1H), 4.32 (q, 2H), 3.58 (m 4H),
2.58 (s, 3H), 1.32 (t, 3H, M5 25 mz : 382.59 [Mrl]. Step 6:

34( 4- ( CycMshra 93684 no) t hi eno[ 3, 2- d] pyri m di ne- 7- yBet RGHER2041ippq6Hy | b
enzoic acid WD 2011/093684PCT/ KR2011/ 000664 OH O The procedure of
Step 4 of Exanple 1 was repeated except for using the conmpound

obt ai ned i i e of .Exmapl e 123 as a starting material to obtain
thetitle@éﬁb%@%@%érez: 350.09 [M+1]. 5 Step 7:

3((4-(Cycl oprem/l am no)th| eno[ 3, 2-d] pyr| m diQe-7-yfl et hynyl) - 4- net hyl
-N-(3-(4- NN cyclopmpyiamine

met hyl - 1H-| IeoT uof.o nyl )
The procedﬁ e aof /St SDdﬁA B(Empl &l%eate e ceptsa"m:r usi ng
t he conpound 16 obt ai ned in Step 6 in as a starting

material to obtain the title compound. M5 mz : 573.17 [M+1l]. Exanple

125:

N (34(4- (eyel WW am hi eno[ 3, 2L pyrl m di ngxz yl)e yl)-4-

met hy| pheny| v 111 i m da 6 -5t i fh t hyl ) benz
amide 15 WNY ) Bwadmrmoamz teFH | e J2dHwas

repeat ed ex t srgr uSi ng ‘2 i odo- 1ret hyl - 4- ni ob end® (Teb

Laborat ory emcals, Cat. # 10706, CAS [ 7745% 2 8]) instead of

3-1i odo- 4- et hyl benzoate to obtain the pmsoduct and then the procedure
of Steps 1 to 3 of Exanple 4 wasyrepeat ed' ng the product to obtain

the title corrpourﬁﬂf’u’_zﬂl}&ei nk: 57%.1 L

2011/ 093684PCT/ KRzl bf€0664 X

3- ((4- (Cycl opropyl ami'no) t hi eno}/§, pyri m dPne €3 hynyl ) - 4-

met hyl - N- (4- ((4- net hyl pi perazi ne- 1-yl ) et hyl ) - 3- i fl uoronet hyl ) phen

yl ) benzam de 5The procedure of Step 5 of Exanple 1 was repeated

except for using 34(4- (cyclopropylanino)thieno _

%3101‘2 d] pyrﬂxﬁh?ge;e 7-ypet hynyl].) 4 rrete?yl belqaz}lclbpaapﬂalfhtoa-ﬂ\h@ehneﬂyss@

(trif Fﬁo?@ °§5’5‘ Hﬂyl)&ﬁ ylﬁk ﬂhﬁﬁn%{hﬁﬁok&;%&%ﬂﬁ%—@rboxa%g 15

M1 10 Ex le 127:

(8 (Ol BT AR RA 3% B T LN &
S(i)fgflo ﬁﬁ”&- fo%tﬁf%ﬁ[?Z\s] trIHem BBxarhi {Pb]:

((4-ethylpi erazi‘ne- uor onet hyl ) phenyl) - 4-nmet hyl b
enzam de HN ' #0 h procedure of Step 5 of Exanple 1 was
r epeat ed except f,pf\nl3||_mg 4-
|
S, ‘
Cl . 0O

The procedure of Step 1 of Example 8 was repeated except for using the compound
10" obtained in Preparation Example 3 as a starting material to obtain the title compound.
MS m/z [M+1] 376.05.

Step 2: Ethyl 3-(4-(cyclopropylamino)thieno(3,2-d]pyrimidine-7-carboxamido)-4-methyl

benzoate

2~
HN : ; O
_ e
AT

The procedure of Step 3 of Example 13 was repeated except for using the

15

compound obtained in Step 1 of Example 21 as a starting material to obtain the title
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15

(cycl opropyl am no) t hi eno[ 3, 2-d] pyri m di ne- 7-yfl et hyny1) - 4- met hyl benzo
ic acid obtained in Step 6 of Exanple 124 and

(4( (4- et hPDIPEPER ne- 1- yI ymet hyl )-3- (trifl uoronet hy 7 FRAE/ QP64
obtain the title conpound. 11-1 NMR (DVSO, 300MHz) 5 10.54(s,
8.05(d, 1H), 7.91(d, 1H), 7.70(d, 1H), 7.51(d, 202.38(m 10H),

0.97(t, 3Hpm Qmﬁp(m 2H), 0.64(m 2H). Exanple 128:

34( 4- | hi d f
ot hyt QKE(Z"E YT (0% e ESGE DT 5T se 1k B o Bt A (4 1B A5 e
nzam de W 2%6(&93168@(3(&/ 1@2%@9@%%3@ 03, (mn, -1H), 2.54 (s; 31, 183-(R\ 3H)

2o 1L G by BB o 9 e

(cycl opr opyl am no) t hi eno[ 3, 2-d] pyri m di ne-7-yfl et hynyl) - 4- net hyl benzo

ic acid o ned iy Step

4- (1- met h?ﬂlt% I peri ' ne- 4- ?/% géﬂc%wa%%@oﬁ%@&t’%d]pPgmql‘lhﬁ?a"tcgrbgm%ld%) 4
the titl e rodylbenadic acid 11-1 NWR (DVSO, 300MHz) 8
10.41(s, 1H), 8.56(s, 1H), 8.49(s, 1H), 8.24(d, 1H), 8.18(d, 1H),
8.11(d, 1H), 8.03(d,NTTHy, 7-_9 (d, 1H), 7.52(d, 1H), 7.33(d, 1H),
4.60(m 1H), 3. ' 3H), 2.38(m 4H), 2.28(s, 3H),
1.93(m 2H), 1. 71(% H) 4 2H), 0.69(m 2H). 10 The
structures, NMR and MS n| z Hlat f _dihe conpounds obtained in
Exanples 1 to 128 are summari zed i)n Table 1 . Table 1 15 Exa- nple
No. Structure NVMR and/or MS raiz “Chem cal nanme |* 112NN

The procedure of Step 4 of Example 1 was repeated except for using the compound

10  obtained in Step 2 of Example 21 as a starting material to obtain the title compound.
'H NMR (400 MHz, DMSO-dg) & 13.02-12.80 (m, 1H), 11.90 (s, 1H), 8.96 (s, 1H),
8.93 (s, 1H), 8.66 (s, 1H), 8.53 (s, 1H), 7.64 (dd, 1H), 7.40 (d, 1H), 3.07-3.03 (m, 1H), 2.54
(s, 3H), 0.86 (br s, 2H), 0.70 (br s, 2H).

15  Step 4: 4-(Cyclopropylamino)-N-(2-methyl-5-(3-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

NZ™N

N | HN
HNW
A s 0
The procedure of Step 5 of Example 1 was repeated except for using the compound

obtained in Step 3 of Example 21 as a starting material to obtain the title compound.
20 MS m/z [M+1] 512.06

The compound of Preparation Example 4 was prepared according to Reaction

Scheme 9 below:

25
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/1. CF3 M5 mlz [ Mt1l] 455.20

(E)-3-(2-(4-am not hi eno[ 3, 2-d] pyri m di ne-7-yOvi nyl) - 4- met hyl - N- ( 3-
(trifluoronethyl)phenyGbhenzam de WD 2011/ 093684PCT/ KR2011/ 000664 2
..... N WONOPL/093¢84i t H2NN /. CF3 MS rn/z [1\1+1] 582 .FXI/KR2011/000664
(E) - 3- (2- (4- ami not hi eno[ 3, 241] pyri ni di ne- 7-yl ) vi ny1) - N- (444- et hyl pi pe
razine-1- yQOrethyl)-3-(trifluoronethyl)phenyl)-4-nethyl benzam de 3
Nf----N..* I—t|2NI\é * 3 cDM mz [M1] 567.21.

(E)-3-(2-¢ o[ 3, 2-d] pyri m di ne-7-yl)vinyl)-N(3-(4-ethylpip
erazine- 1- yl ,5\ (trifluoronethyl )pheny\,]:«)'-\ﬂ met hyl benzam de 4 NI --N

|1\1/v1)-..8 . cm Ncwlonuommm OHVBO- g6hs 8. 50 (s,
7, 56(d 111) Z%(d 1H), VP'@ £8(s. 3H): N5 mz %M+1]

313.

NN NZN
< NaClO,, NaH,PO, s 0
HN » HN
N AT

Preparatioil Example 4: 4-(Cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxylic
5 acid

Step 1: (4-(Cyclopropylamino)thieno[3,2-d]pyridine-7-yl)methanol

- N
NN
- OH
\.

HN ()
Isopropanol (590mL) and cyclopropylamine (102mL, 1.5mol) were added to the
10  compound (59g, 29.3mmol) obtained in Step 5 of Preparation Example 3, and stirred for
12 hours with reflux. The reaction mixture was cooled to room temperature, concentrated,
dilluted with ethyl acetate (1L), washed with a sat. aqueous sodium hydrogen carbonate
solution (800mL x 3) and then concentrated. The resulting mixfure was crystallized using
a methanol/diethyl ether/hexane mixture (1:10:10, v/v/v) to obtain the title compound
15 (46.5g).
"H-NMR (300MHz, DMSO-d¢) 5 8.42 (s, 1H), 7.93 (d, 1H), 7.84 (s, 1H), 5.23-5.19
(t, 1H), 4.70 (d, 2H), 2.96 (m, 1H), 0.78 {m, 2H), 0.62 (m, 2H).

20  Step 2: 4-(Cyclopropylamino)thieno[3,2-d]pyrimidine-7-carbaldehyde
PN
HN ’ :
A
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(E)-N-(3-(2-(4-am not hi eno[ 3, 2- d]pyrinidine 7-yOvi nyl) - 4- nethylphenyl
)-3-(4-nmethyl 1H-i m dazol e-1-y1)-5-(trifluoromethyl)benzam de

2011/ 0936%%3%'{{/&@?8911/ 000664 NN 1* H2NN /H fa CF3 I\/Bm&ﬂz@mﬁﬂm“

568.21. 5

(E)-N-(3-(2-(4-am not hi eno[ 3, 2-d] pyri m di ne-7-yOvi nyl) - 4- met hyl phenyl
)-4-(1- rmethyl pi peridine-4-ylozy)-3-(trifluoronethyl)benzam de ---7?
N-- N %.. HZW compbafd (6.58) 210hidiol) dbt#ihkl i Btep 1 of Prepa.rat:on Example 4 was

-3-

(trif

10

15

20

25

(B)-N-(3- (cf ﬁsg} 8&& ﬁg eno‘{%’l’b&é dl?.\‘? a##ﬁg]d%xgl € (ZSygoﬁl rr]ﬁ/o(i’) was & a QX'I:lPere?Q ancP

stirred for 12 hours with reflux. The reaction mixture was cooled to room temperature,
manganese dioxide was filtered with Celite, and the filtrate was concentrated and dried to
obtain the title compound (40.9g) without further purification.

'H-NMR (300MHz, DMSO-dg) 5 10.3 (s, 1H), 8.96 (s, 1H), 8.55 (s, 1H), 8.30 (d,
1H), 2.99 (m, 1H), 0.80 (m, 2H), 0.65 (m, 2H).

Step 3: 4-(Cyclopropylamino)thieno[3,2~d]pyrimidine-7-carboxylic acid

PN

HN -

Z& s ToH

NaH,PQ,4.2H,0 (67g, 429mmol) was dissolved in water (220mL), the compound
(41g, 187mmol) obtained in Step 2 of Preparation Example 4 dissolved in a
acetone/dimethyl sulfoxide mixture (1:1, v/v) (640mL) was added thereto slowly, cooled to
0°C and stirred for 30 minutes. NaClO, (25.3g, 280mmol) dissolved in water (220mL)
was added to the reaction mixture slowly at 0°C and stirred at room temperature for 5
hours. Water (400mL) was added to the reaction mixture to remove gel therein, and the
resulting solid was filtered and washed sequentially with water, ethyl acetate and dimethyl
ether. Ethyl acetate (400mL) was added thereto and stirred to remove the remaining
dimethyl sulfoxide solvent. The solid was filtered and washed with diethyl ether to
obtain the title compound (32g).

"H-NMR (300MHz, DMSO-dg) & 8.97 (s, 1H), 8.75 (br. s, 1H), 8.59 (s, 1H), 3.05
(m, 1H), 0.86 (m, 2H), 0.69 (m, 2H).

The compound of Preparation Example 5 was prepared according to Reaction

Scheme 10 below:
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HZNN /H* CF3 M5 ink [ M+l] 581.23. 7

(E)-N-(3-(2-(4-am not hi eno[ 3, 2-d] pyri m di ne-7-yOvi nyl) - 4- met hyl phenyl
)-4-((4- ethyl pi penzin-1-yOrethyl)-3-(trifluoronmethyGoenzam de 111
NVR (300 mHx201DMB@34  d6) 811.80 (s, 110,10.47 (s, H), ITRRMNK008:689 :
(s, 1H), 8.80 (d, 1H, J = 1.6 8 HNH H2NN Hz), 8.52 (s, 111), 8.20-8.17
(m 111), 8.00-7.97 (m 214), 7.95-8.95 /S CF3

Reaction Scheme 10

o 0
CF HCI PPh3 DIAD
HO 3 0 CF
MeOH
H

(8]

H H;N CF3
"o CF3 Boc N~ CF3 ‘@:
- DPPA, t-BuOH TFA (8]
Q
I

o

)ﬁca
o NaOH

_ZD_

....._+

e

Preparation Example 5: 4-(1-Methylpiperidine4-yloxy)-3-

5 (trifluoromethyl)benzeneamine

Step 1: Methyl 4-hydroxy-3-(trifluoromethyl)benzoate
e

\Q_JKQC F3
“OH

4-Hydroxy-3-(triflucromethyl) benzoic acid (2g, 9.7mmol) was dissolved in
10  methanol (40mL) and 12N HCI (10 drops) was added thereto. The reaction mixture was
stirred at 90°C for 48 hours, cooled to room temperature and concentrated, and then ethyl
acetate (100mL) was added thereto. The reaction mixture was washed with sat. NaHCO;
solution, and the organic layer was dried with Na;SOs,, filtered and concentrated to obtain
the title compound (2.07g, 91%) without further purification.
15 TH NMR (300MHz, DMSQ-dg) & 11.60 (s, 1H), 8.02 (m, 2H), 7.10 (d, 1H), 4.26 (q,
2H), 1.28(t, 3H).

Step 2: Methyl 4-(1-methylpiperidine-4-yloxy)-3-(trifluoromethyl)benzoate
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(bs, 211), 7.63-7.60 (m 114), 7.52 (t, 1H, J = 8.0 Hz), 7.40-7.36
(m 2H), 2.51 (s, 3H. WD 2011/093684PCT/ 1CR2011/ 000664

4-am no-N-(2-met hyl-5-(3-(trifluoromethyl)phenyl carbanal V\éno[3
2- d] pyri M‘H?%Bﬂﬁ‘?ﬂéar boxamide 9 PIC7.-N HN . H H2NN / 00664
11 NMR(300MHz, DMBO- 4)511.80 (s, 1H), 10.12 (s, 111), 8.89 (s, 111),
8.76 (d, 111, J = 1.6Hz), 8.52 (s, 110, 7.87 (bs, 210, 7.59-7.56 (m
111), 740729(m 3H), 7.16 (t, 1H, J = 8.1Hz), 6.59 (dd, 1H, J =
8.1Hz, 1.6Hz), 3.68 311) .

4- am no- N- (5- ( 3™0 woHeEnyl car banoy0- 2- met hyl phenyQ hi enol 3, 2- d] pyr
I m di ne-7- car boxamit O ....---... " NNN. ---.. H2NN /a CF3

N N 111NVR(400MHz, D 4)511. 89 (s, 1 H, 10.68 (s, 1 H, 8.96 (s,

IZI. H, 891 (br s, 1 H,8459 (s, 1 H, 831 (s, 1 H, 823 (s, 1 H),
8.15 (s, 1 H, 7.94 (bn.s/) 2 H, 7.71 (m 211), 7.49 (m 2 H, 2.54
(s, 3 H 2.18 (s, 3 H; W8 rth [ M11 552.38
In a round bottom flask wrapped with foil, methyl 4-hydroxy-3-
(trifluoromethyl)benzoate (500mg, 2.13mmol)} was dissolved in methylene chloride
(10mL}. 4-Hydroxy-1-methyl-piperidine (0.25mL, 2.13mmol), PPh; (670mg, 2.56mmol),
5 and DIAD (0.50mL, 2.56mmol) were added thereto, and the mixture was stirred at room
temperature for 23 hours. DTAD (4.26mmol) and PPh; (1.12g, 4.26mmol) were added at
0°C to the reaction mixture, which was stirred at room temperature for 24 hours. The
resulting mixture was concentrated and then purified by silica gel chromatography
(Hex/EA=1/1-DCM/MeOH=10/1) to obtain the title compound (512mg, 76%). _
10 'H NMR (300MHz, DMSO-d;) & 8.14 (dd, 1H), 8.08 (d, 1H), 7.43 (d, 1H), 4.77 (m,
1H), 4.30(q, 2H), 2.35 (m, 2H), 2.24(m, 2H), 2.19 (s, 3H), 1.93 (m, 2H), 1.73 (m, 2H),
1.27 (, 3H).

Step 3: 4-(1-Methylpiperidine-4-yloxy)-3-(trifluoromethyl)benzoic acid

" O)K@c Fs
(8]

_z\/:>__

15
Methyl  4-(1-methylpiperidine-4-yloxy)-3-(trifluoromethyl)benzoate ~ (512mg,
1.61mmol) was dissolved in a mixture of THF (1.5mL), MeOH (1.5mL) and H;O (1.5mL),
and then NaOH (193mg, 4.84mmol) was added thereto. The reaction mixture was stirred
at 90°C for 22 hours and cooled to room temperature, and 1N HC] was added dropwise
20 thereto to pH 4. The reaction mixture was concentrated, and a mixed solvent
(DCM/MeOH=5/1) was added thereto. The remaining solid was filtered, and the filtrate
was concentrated to obtain the title compound (391mg, 80%) without further purification.
'H NMR (300MHz, DMSO0-dy) § 8.16 (dd, 1H), 8.11 (d, 1H), 7.46 (d, 1H), 4.93 (m,
1H), 3.03(m, 4H), 2.63 (s, 3H), 2.15(m, 2H), 1.95 (m, 2H).
25
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4-amno-N-(2 -methyl-5 -(3-(4-nethyl-1H i m dazole-1 -yl)-5-
(trifluoronethyl)phenyl car banoyl ) phenyl )t hi eno[ 3, 2-d] pyri m di ne-7-car
boxam de =N 4 HH H2NN SO S N (-) N C I HNWR(40
4)511. 88 %‘i‘)%ﬁ%% .50 (s, 1H), 8.97 (s, 111), 8.88 (s, 9%%‘9‘8?94
111), 8. 21(s, 111), 8.07-8. 05(d, 111),7.95(s, 211), 7. 72-7. 69(d,
211),7.48-7.46 (d,1H), 3.57 (s, 211), 2.61(s, 311), 2.40 (s, 8H),
2.34-2.27 §gp 42184ty 14]-% le@y%eﬁﬂme&lﬂlbxy)- tWﬂuoromethyl)phenylcarbamate

y

4- am no- N-(5 (44(4-et pi perazin-1-yl)ne
(trifluoromethyl)phenyl carbanoyl) - 2- net hyl phenyOc hi eno[ 3, 2-d] pyri m di

ne-7- carboxani gg:- “F5093684PCT/ KR2011/ 000664 12 NIC--N |1 HN *
H2NN * 0\ 1HNVR(400 0- (16)811.86 (s, 1H), 10.20 (s, 111), 8.97

(s, 11), 8.85-8.80 (m 18, 8.60 (s, 11), 7.95 (br, 2H), 7.67- 7.64
(m 1H), 7.46-7.43 (m v 7.11-7.10 (m 2H), 6.30-6.20 (m 11),

3.74 (s, 6H), 2.54 (s, 81
4-am no- N- (543, 5- di mret hoxyphenyl car banoyl) - 2- net hyl phenyl ) t hi eno[ 3, 2-
d] pyri m di ne- 7- car boxam de
4-(1-Methylpiperidine-4-yloxy)-3-(trifluoromethyl)benzoic acid (200mg,
0.659mmol) was dissolved in t-BuOH (6mL) and then DPPA (0.21mL, 0.989mmol) and
5 TEA (0.14mL, 0.989mmol) was added thereto. The reaction mixture was stirred at 90°C
for 23 hours, cooled to room temperature, and sat. NaHCOj; solution was added thereto.
The aqueous layer was washed with ethyl acetate, and the combined organic layer was
dried with Na;SO;, filtered and concentrated. The resulting mixture was purified by
silica gel chromatography (DCM/MeOH=10/1) to obtain the tifle compound (82mg, 45%).
10 TH NMR (300MHz, DMSO-ds) & 9.44 (s, 1H), 7.79 (s, 1H), 7.56 (d, 1H), 7.20 (d,
1H), 4.55(m, 1H), 2.66 (m, 2H), 2.38 (m, 2H), 2.31 (s, 3H), 1.93 (m 2H), 1.74 (m, 2H),
1.46 (s, 9H).

Step 5: 4-(1-Methylpiperidine-4-yloxy)-3-(trifluoromethyl)benzeneamine
HN gc F3
(05

N
15 !
t-Butyl 4-(1-methylpiperidine-4-yloxy)-3-(trifluoromethyl)phenylcarbamate (82mg,

0.299mmol) was dissolved in methylene chloride (1mL), and TFA (Iml) was added
thereto. The reaction mixture was stirred at room temperature for 2 howrs and then
concentrated. The reaction mixture was dilluted with ethylene chloride and washed with
20 sat. NaHCO; solution. The organic layer was dded with Na,SO,, filtered and
concentrated to obtain the title compound (63mg, 77%) without further purification.
'H NMR (300MHz, DMSO-ds) 5 6.97 (dd, 1H), 6.79 (d, 1H), 6.73 (d, 1H), 5.00 (s,
2H), 4.26(m, 1H), 2.50 (m, 2H), 2.13 (s, 3H), 2.10 (m, 2H), 1.86 (m, 2H), 1.61 (m, 2H).

25 The compound of Preparation Example 6 was prepared according to Reaction

Scheme 11 below:
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13 HN .1 NN O* CF le 111 NWMR (400 MHz, DVsO-d6) 5 11.85 (s, 111),
10.56 (s, 111), 10.06 (s, 1H, 9.00 (s, 111), 8.87 (s, 1H), 8.73 (s,
111), 8.26 (s, 111), 8.08 (d, 111), 7.72 (d, 111), 7.63-7.57 (m
311), 7.4wquireshss 7.01 (d, 2H), 3.79 (s, 311), 2.54 RE/KRA)1/0064
rrilz [Mrl] 578.07. 4-(4-nethoxyphenyl am no)-N-(2-nethyl-5-(3-
(trifluoronet hyI)phenyI car banoyl ) phenyl ) t hi eno[ 3, 2-d] pyri m di ne-7-car
boxam de 14 ....... H"... HNN O CF 41 1CY-- 111 NWR (400 MHz,
DMSO-d6) 8 11.90 (s, 111), 10. 57 (s, 111), 10.12 (s, 110, 9.04 (s,
11), 8. 88K_ct1(ii‘5c,lletﬂeﬂl (s, 1H), 8.26 (s, 11), 8.08 (d, 11), 7.72 (d,
111), 7.61 (t, 111), 7. 48 (dd 211), 7.15 (s, 211), 3.80 (s, 611),

3.69 (s, %k) 2.56 (s, rn/z[I\/H] 638.

N- ( 2- net hy fifl uoro h ylegar banoyl nyﬂ - 443 o8, 5-
tri met hoxyphe mno t hPho d] m di ne-#Narbo m5
NN N4 HNN S / NVR 40(5J l SO-W6) 5 11. 74 (s; 1),
10.52 (s, 111 45 (s, 111) 9. 12N 111), 8.98 (hr s, y111), 8.87
(d, 211), m% (m 210, 8.08 (_ 11) 7.73 (d, 11)4 ol (t,
111), 753745(m 3H), 2.56 (hr s,—B11); MS rn/z [M+1] 8. 06

N (2-nmet hy1l-543-(trifl uoronethyl )phenyl car banoyOphenyl) - 446- met hyl pyr
I di ne-3- ylam no)thieno[ 3, 2-d] yri m' di ne- 7- car boxam de WO

201170 %3 6 %@Cﬂaﬁﬁg 0 Ei/agl%qg 66’ 1? Ammo—4—methy lYii-(iil-methyl 1H-imidazole-1-yl)-5-

(trifluoromethyl)phenyl)benzamide

Step 1: 3-(2-Methyl-1H-imidazole-1-yl)-5-(trifluoromethyl)aniline

HzNCFs.
N
W
10 3-Bromo-5-(trifluoromethyl)aniline (1.2mL, 8.60mmol) and 2-methylimidazole
(847mg, 10.3mmol) were dissolved in dimethyl sulfoxide (8.6mL}, and Cul (490mg,
2.58mmol), 8-quinolinol (370mg, 2.58mmol) and potassium carbonate (2.38g, 17.2mmol)
were added thereto. The reaction mixture was treated with N, gas for 10 minutes to
remove gas and subjected to a reaction at 120°C for 12 hours. The reaction mixture was
15 cooled to room temperature, and 14% aqueous ammonium hydroxide solution was added
thereto. The reaction mixture was stirred for 1 hours at room temperature, dilluted with
ethyl acetate (30mL) and washed with an aqueous sodium hydrogen carbonate solution
(30mL). The organic layer was washed with water, dried with sodium sulfate, and the
solvent was distilled under reduced pressure. The concentrated mixture was filtered with
20 a silica column using ethyl acetate to remove copper impurities, and the filtrate was
distilled under reduced pressure. The concentrated mixture was crystallized with ethyl
acetate (3mL) and n-hexane (30mL) to obtain the tifle compound (1.31g) as a bright green
solid..
'H NMR (300 MHz, DMSO-ds) § 7.27 (s, 1H), 6.90 (s, 2H), 6.78 (s, 2H), 5.93 (s,
25  2H), 2.26 (s, 3H).

Step 2: 4-Methyl -N-(3-(2-methyl-1H-imidazole-1-yl)-5-(trifluoromethyl)phenyl)-3-
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0* CF3 111 NWR (400 MHz, DMSO-d6) 8 11.85 (s, 111), 10.56 (s, 111),
10.04 (s, IH, 9.36 (s, 1H, 9.02 (s, 111), 8.88 (s, 110, 8.73 (s,
111), 8.26 (s, 11), 8.08 (d, 111), 7.71 (d, IF'), 7.63-7.57 (m 211),
7.50-7. A5WOo012®m8484 7. 09 (d, 21), 3.89 (d, 310, 3.29- FCHKR2]1/ B4
2.98 (g, 211), 2.56 (s, 311), 1.27 (t, 311); M5 mz [M+1l] 660.21

4- (4- (4-ethyl pi perazi n-1- yOphenyl am no) - N- ( 2- net hy1- 5- ( 3-

(trifl uoromet%\t;z i Eaenyl car banoyl ) phenyl )t hi eno[ 3, 2-d] pyri m di ne-7-car
boxami de P! CF3 111 NWR (400 MHz, DWVBO-d6) 8 11.80 (s,

111), 10.55 (s, .97 (s,1H), 8.81(br s,11-1), 8.66 (s, 111),
8.26 (s, 111) o ﬂll g,/2 (d, 110, 7.60 (t, 111), 7.47 (t,
211), 4.56- 4 480N, (s, 111), 1.27 (d, 611): MS miz [ M ]

514.08 4- (i sopropyl am‘ho) 2- met hyl - 5- ( 3-

(trifluoronet hyI )phenyl carb m)yOphenyOc hi eno[ 3, 2-d] pyri m di ne-7-car bo
xam de 18 Ncr-N I HN . . CF3 11-1 NWR (400 MHz, DMSO-d6) 8
11.88 (s, 111), 10.64 (s E 8.94 (s, 110, 8.88 (s, 111), 8.68 (s,

1H), 8.38-8.36 3(mtrohlﬁ1)eth bé%éo{c%cldj(li)% &. ﬁﬁn&l%d:as aﬁ;galvednnmql soilnl)),,

[7M?(1)] (21861%) ATU (6 g, 163mmol) andoldeP(EdA (57}13]4 32% l) were a]aﬁ%d ﬂ1eret0 at room

E\F ( tZhrrf::t hytdm 6tare( t mhé teaeﬁmmmbmmyédqaf t&iﬁ&;ﬂ@@hbf&ﬁ:fm%d Al\lHImHul\?azoie-
me am ne-, /- ear.boxa

HNN / yr) %ﬁ‘f%”ﬁ%@ﬁé Il 3@6’6‘2{5‘ 18 fin@%’ Sreipygnd’sigred at Z‘S%

111), 8. 95of $¢ hdurd) , TIg: @6ct{cah, mikml‘ waB c6@led & robin) terr&)cfaturé bliluged it ethyl

1% ey bl iy S Vool ) 5 S i,

311) S raakyqrmlMgS% fitrered) with- (Bﬁ}m m@m%dqoﬂhmfe@d%wmqwalb@d

(”'Hl‘aorQﬁBIéiB@ ¥hd BERRERYIbE Wk bRpAd (2741 pyri mi di ne-7-earb
oxam de WO 2011/ 093684PCT/ K112011/ 0664
1 NMR (300 MHz, DMSO—d‘S% 10.9 (s, 1H), 8.61 (s, 1H), 8.25-8.22 (m, 2H),
8.16 (s, 1H), 7.74-7.71 (d, 1H), 7.62 (s, 1H), 7.41 (s, 1H), 6.95 (s, 1H), 2.55 (s, 3H), 2.34 (s,
3H).
15  Step 3: 3-Amino-4-methyl-N-(3-(2-methyl-1H-imidazole-1-yl)-5-

(trifluoromethyl)phenyl)benzamide

H
Hz,\,j:jl\“,n _~_CFs
Sl
Cr

The compound (27g, 72.1mmol) obtained in Step 2 of Preparation Example 6 was
dissolved in ethanol (300mL), SnCl,2H,0O (81g, 360mmo]) was added thereto and stirred
20 at 80°C for 3 hours. The reaction mixture was cooled to room temperature and diluted
with ethyl acetate. The organic layer was washed with sat. NaHCO; solution several
times. The organic layer was dried with anhydrous MgSO,, filtered and concentrated to
obtain the title compound without further purification.
MS m/z [M+1] 375.25.
25
'Example 22: 4-(Cyclopropylamino)-N-(2-methyl-5-(3-(2-methyl-1H-imidazole-1-yl)-5-
(triflaoromethyl)phenylcarbamoylphenyDthieno[3,2-d]pyrimidine-7-carboxamide
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20 NNIN .1 N/O* CF3 N Co) Il NWR (400 Mz, DVMSO-d6) 5 11.82 (s,
111), 10 56 (s, 111), 9.01 (s, IN, 8.88 (s, 111), 8.74 (s, 1H), 8.56
(br s, d, 111), 7.73 ( d, 1H, 7.61 (t,

211) 8)?2&”‘%?[ 3.30 (s, 411), 2.55-2.53 (m 711;1)050%“2#”‘{0? 1]
585. 12

N-(2-nmethyl-5-(3-(trifluoronethyl)phenyl carbanoyl ) phenyl)-4-(2-

nor phol i noet hyl am no) t hi~eps{ 3, 2- d] pyri m di ne- 7- car boxam de 21 W-N 1N

it N/. CF3 M5 mz [Mrl] .Oq;l oF
4-(cycl opropyl an a&}a NHIZ SHEDH 3
(trifluoronethyl baneyl nyQ hi eno[ 3, 2-cl ] pyri m di ne-7-car

boxam de 22 H 3
DMSO-d6) 5 11.9 §s, “IH), 10.8(3,\'11)‘, 8.98 (s, IH), 8.90 (s, 1H),
8.67 (s, 1H), 8 (s, 111), 8.31 1H) 8.18 (s 111), 7.73 (d,

1 7.58 ko ample 4 was
(2 " (S ﬁ&hd@kz%%%ﬁ Jslf&p %apﬁi% ort 1k §1Q4w

5 cyol bprisghasiinobME (TR gnee?w%ﬁsﬂ s oGP el

_ 131mmot) were added thereto at room temperature The reaction mixture was stlrred for
E)E))r(:;;nl g?or g]get hyI ) phenxkﬂar barmyl3) 1no tﬂyleh??; a—mngyPYﬁ-lmuPaz& l)qgl-r
(tnﬂuororneﬂlyl)phenyl)benzarmde (8.2g, 22mmol) obtained in Step 3 of Preparation

Example 6 was added thereto and stirred at 45°C for 16 hours. The reaction mixture was

cooled to room temperature, diluted with ethyl acetate and washed with sat. NaHCO;

solution. The organic layer was dried with anhydrous MgSQs, filtered with Celite and

10  concentrated. The residue was crystallized with ethyl acetate and hexane to obtain the

C'"---NHN1 /WHNIO / 111-NWR (300MHz,

title compound (5g).

"H NMR (DMSO-dg) & 11.9 (s, 1H), 10.8 (s, 1H), 8.98 (s, 1H), 8.90 (s, 1H), 8.67 (s,
1H), 8.52 (s, 1H), 8.31 (s, 1H), 8.18 (s, 1H), 7.73 (d, 1H), 7.58 (s, 1H), 7.50 (d, 1H), 7.42
(s, 1H), 6.95 (s, 1H), 3.04 (m, 1H), 2.55 (s, 3H), 2.35 (s, 3H), 0.84 (m, 2H), 0.69 (m, 2H).

15
The compound of Preparation Example 7 was prepared according to Reaction
Scheme 12 below:
Reaction Scheme 12
2N, CF3 OzN CFy HaN., CF3
CC>"00 > "
Br OAc OAc
. .y _
‘ H
OiNDm’N CF3 HzN CF3
— - c » 0 \@I

Preparation Example 7: 4-(3-Amino-4-methylbenzamido)-2-(trifluoromethyl)benzyl

acetate
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HN * HHNN /. CF3 111 NWR (400 WHz, DWb04) 5 11.91 (s, 111), 10.60
(s, 111), 8.99 (br s, 1H), 8.89 (s, 111), 8.69 (br s, 111), 8.53 (br
s, IH), 8.29 (s, IIl), 812 (d, 1H), 7.71 (d, 1H), 7.65 (d, 111),
7.18 (d, MW@2015098684(s, 2H), 3.06-3.04 (m 1H), 2.89 (SRCTEAN]11/PDIDGS
(sb 311), 0.85-0.80 (m 2H), 0.70-0.64 (m 211); MS mz [MI] 584.04.
Ac

4-(3-(4-(cycl opro | am no i.en - dbyr di ne- 7- car boxam do) - 4-

met hyl benz%Fﬁ bidyd X‘(‘PF’FW %F@Eé‘@ﬁ‘?‘é‘?d’ﬂib@ VO )

2011/ 093684 PCT/ ¢R2011/ (6 9664 24 N ....4"-N HN . H HNN ICF3 * ill NWR
(400 MHz, DMBO4) 8 91 (s, 111), 10. 50 (s, 111), 8.99 (hr s, 1H),
8.88 (s, 11-1), 8.6&(ty s, 1H), 8.52 (hr s, 11-1), 8.20 (s, 111),
8.08 (d, 111), 7.72 (ddr 21-1), 7.47 (d, 111), 5.44 (hr s, 110, 4.64

d, 211
(4,20, it i 4t e o e i
4- (cycl oprmggxylsﬂmutrg)z(tntlmeme@wmnmm ey | sparting tmpgtenial oo rRbAHY | ip ity
| car barg)yq:oglpouﬁ}ft hyl phenypt hi eno[ 3, 2-d] pyri m di ne- 7- ear boxanude

MS m/z [M+1] 283.09, 285.97.

Step 2: 4-Nitro-2-(trifluoromethyl)benzyl acetate -
O;N__+ _CF3

ChAc
10 The procedure of Step 4 of Preparation Example 3 was repeated except for using
the compound obtained in Step 1 of Preparation Example 7 as a starting material to obtain

the title compound.
MS m/z [M+1] 264.05.

15  Step 3: 4-Amino-2-(trifluoromethyl)benzyl acetate

HzN \@:Fs -

The procedure of Step 2 of Example 1 was repeated except for using the compound
obtained in Step 2 of Preparation Example 7 as a starting material to obtain the title
compound.

20 'H NMR (400 MHz, DMSO-ds) 8 7.24 (d, 1H), 6.91 (d, 1H), 6.76 (dd, 1H), 5.71 (s,
2H), 4.99 (s, 2H), 2.00 (s, 3H)

Step 4: 4-(4-Methyl-3-nitrobenzamido)-2-(trifluoromethyl)benzyl acetate
I o

25 The procedure of Step 2 of Preparation Example 6 was repeated except for using:
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N'.."----N 111 NWVR (400 MHz, DMBO-d6) a A?l...---- N 11.92 (s,
11-1), 10.63 (s, 111), 8.99 HH (hr s, 111), 8.89 (s, 111), 8.68 (hr
s, 111), , 111), 8.28 (s, 1H), 25 No 0 CF3 ,
7.72 (dd,%%)“,(’%?sjg (d, 111), 4.86 (s, 210, 3.12-3. 051%(1#&}“91@%2}
2.67 (s, 3H),1.20 (s, 3H), 0.92-0.87 (m 211), 0.74-0.60 (m MO
211); M5 rn/z [Mrl] 619.98
4-(3-(4- (aue S loBHinea )ik BiepBOdfPrepacition BxtinfleToas f fAtRO WAMBHEO obtain
met hyl benz m'.qo - 2- gnri fl uor onet hyl ) benzyl nethanesul f onat e 11-1
it 4 wW---.. . -- NN.1

MS m/z [M+1] 397.10.

NVR (400

5 Step 5: 4-(3-Amino-4-methylbenzamido)-2-(trifluoromethyl)benzyl acetate
HoN ! O CFs
[o)
: QAc

The procedure of Step 3 of Preparation Example 6 was repeated except for using
the compound obtained in Step 4 of Preparation Example 7 as a starting material to obtain
the title compound.

10 '"H NMR (400 MHz, DMSO-dg) § 10.36 (s, 1H), 8.27 (s, 1H), 8.08 (d, 1H), 7.62 (d,
1H), 7.18 (s, 1H), 7.08 (g, 2H), 5.17 (s, 2H), 5.11 (s, 2H), 2.12 (s, 3H), 2.07 (s, 3H); MS
m/z [M+1] 368.98.

The compounds of Examples 23 to 26 were prepared according to Reaction Scheme
15 13 below:

Reaction Scheme 13

&~ NN HN {
N om N CFy N H
e H:N HN ./ .
[.Z +* - A [ o o Qc%
AcO
NFN NZN
HN | HN
HNW '){H HN '}rn
A s — AT

(] CF,

HO MsO
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11.94 (s, 110, 10.74 (s, 111), 8.99 HN\N (hr s, 111), 8.93 (s, 111),

8.68 (hr s, /CF3 1H), 8.53 (hr s, 111), 8.41 (s, 111), . 821(s
3 00. 3. 02 N KB 5 50" (8 a11) 1 171000 (m 2kprCRET s (o

I4- (2é31/)cl opropyl am no) - N- (2- net hyl -5- (4((4-nmet hyl-1H i m dazol e- 1- yOnet h
%/![?’I I3I uor onet hyl ) phenyl car banoyf | phenyQt hi eno[ 3, 2-d] pyr.i m_di ne-7-carb
oxani de .Example’ Q. 4#-G-(4{Cyclrpropybagne)thien lPqum!“ﬂ'Yﬁﬂ axgmido)-

1H, 10. 61nfealylﬂeﬂigmldo)-Z-(tnﬂuoromethyl)benzyl acetate

HN Y s ~N
S o Q %~CF3
AcO
5 The procedure of Example 22 was repeated except for using the compound

obtained in Preparation Example 7 instead of 3-amino-4-methyl-N-(3-(2-methyl-1H-
imidazole-1-yl)-5- (trifluoromethyl)phenyl)benzamide to obtain the title compound.
TH NMR (400 MHz, DMSO-ds) & 11.91 (s, 1H), 10.60 (s, 1H), 8.99 (br s, 1H), 8.89
(s, 1H), 8.69 (br s, 1H), 8.53 (br s, 1H), 8.29 (s, 1H), 8.12 (d, 1H), 7.71 (d, 1H), 7.65 (d,
10 1H), 7.18 (4, 1H), 5.19 (s, 2H), 3.06-3.04 (m, 1H), 2.89 (s, 3H), 2.08 (s, 3H), 0.85-0.80 (m,
2H), 0.70-0.64 (m, 2H); MS m/z {[M+1] 584.04.

Example 24: 4-(Cyclopropylamino)-N-(5-(4-(hydroxymethyl)-3-
(trifluoromethyl)phenylcarbamoyl)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-

15  carboxamide

The procedure of Step 5 of Preparation Example 3 was repeated except for using
the compound obtained in Example 23 instead of (4-chlorothieno{3,2-d]pyrimidine-7-
yl)methyl acetate to obtain the title compound.

20 '"H NMR (400 MHz, DMSO-d¢) § 11.91 (s, 1H), 10.50 (s, 1H), 8.99 (br s, 1H), 8.88
(s, 1H), 8.68 (br s, 1H), 8.52 (br s, 1H), 8.20 (s, 1H), 8.08 (d, 1H), 7.72 (dd, 2H), 7.47 (d,
1H), 5.44 (br s, 1H), 4.64 (d, 2H), 3.09-3.05 (m, 1H), 2.70 (s, 3H), 0.92-0.80 (m, 2H),
0.76-0.65 (m, 2H) ; MS m/z [M+1] 541.96.

25 Example 25: 4-(3-(4-(Cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamido)-4-
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27 HNN /CF3 . 8.97 (s, 1 H), 8.90 (s, 1 H, 8.66 (s, 1 H), 8.51 (s,
1H, 830(5 1 H, 819 (s, 1 11), 8.16 (s, 1 H, 7.71 (m 2H)
7.49 (m |—2312m1NII)255(s 3H),2171§ I—P

xi N (m 2WG201H0%84(m 2 H). WD 2011/ 093684PCT/ KR2011 Wh’““““"
4- (cycl opropyl am no) - N- ( 2- net hyl - 5- ( 3- (4- net hyl - 1H Uni dazol e- 1-y1) - 5-
(trifluoromethyl)phenyl carbanmoyOphenyl )t hieno[ 3, 2-r] pyri m di ne-7-carb

oxam de 28N 5ehihtdoy b EhhRbrbribypbeEd MoeiFhésftite 589. 69, 591.67

Br
NN
AN O
5 N H
o QCF3

MsO
4-(Cyclopropylamino)}-N-(5-(4-(thydroxymethyl)-3-
(trifluoromethyl)phenylcarbamoyl)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-

5 carboxamide (300mg, 0.554mmol) was dissolved in DCM (2.5mL}, and TEA (0.15mL,
1.11mmol) was added thereto. Methanesulfonyl chloride (661L, 0.83mmol) was added to
the reaction mixture at 0°C. The reaction mixture was stirred for 6 hours and diluted with
DCM (10mL). The organic layer was washed with brine, dried with MgSQ;, filtered and
concentrated under reduced pressure to obtain the title compound without further

10  purification.

"H NMR (400 MHz, DMSO-dg) 8 11.92 (s, 1H), 10.63 (s, 1H), 8.99 (br 5, 1H), 8.89

(s, 1H), 8.68 (br s, 1H), 8.52 (br s, 1H), 8.28 (s, 1H), 8.14 (d, 1H), 7.72 (dd, 2H), 7.49 (d,
1H), 4.86 (s, 2H), 3.12-3.05 (m, 1H), 2.67 (s, 3H), 1.20 (s, 3H), 0.92-0.87 (m, 2H), 0.74-
0.60 (m, 2H); MS m/z [M+1] 619.98

15
Example 26: 4-(Cyclopropylamino)-N-(2-methyl-5-(4-((4-methyl-1H-imidazole-1-
yDmethyl)-3-(trifluoromethyl)phenylcarbamoyl)phenyl)thieno|[3,2-d]pyrimidine-7-

carboxamide

£

20 4-(3-(4-(Cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamido)-4-
methylbenzamido)-2-(trifluoromethyl)benzyl methanesulfonate (30mg, 0.048mmol) was
dissolved in DMF (3mL), K»CO; (20mg, 0.145mmol) and 4-methyl-1H-imidazole (20mg,
0.242mmol) were added thereto and stirred at room temperature for 18 hours. The
reaction mixture was diluted with ethyl acetate (10mL) and washed with brine. The
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N-(5- (3-brono-5-(trifluoronethyl carbanoyDpheny )-2-met hyl phenyl) - 4-
(cycl opropyl am no) t hi eno[ 3, 2-d] pyri m di ne-7-carboxam de N+*----."N*

NH  HNN

/ 1\ Ms mz [M1] 530.14 29 ci)

4- (cycl opMsb3mHPA36RY) - N- ( 2- met hy 1- 5- ( 6- nor phol i nopyri di HE/BR2011/000664
yl car bamoyOphenyQ hi eno[ 3, 2-d] pyri m di ne-7-carboxamide NNN * H  HNN
/1 \ M8 mlz [ MW11 557.12 30

10

15

20

25

30

35

organic layer was dried with MgSOs, filtered and concentrated under reduced pressure.
The resulting mixture was purified by silica gel chromatography (MeOH/DCM=5/95) to
obtain the title compound (23mg, 78% yield).

'H NMR (400 MHz, DMSO-ds) & 11.94 (s, 1H), 10.74 (s, 1H), 8.99 (br s, 1H),
8.93 (s, 1H), 8.68 (br s, 1H), 8.53 (br s, 1H), 8.41 (s, 1H), 8.21 (s, 1H), 7.82 (s, 1H), 7.74
(d, 2H), 7.51 (d, 1H), 4.47 (s, 2H), 3.09-3.02 (m, 1H), 2.24 (s, 3H), 1.17-1.00 (m, 2H),
0.85-0.78 (m, 2H).

Example 27: 4-(Cyclopropylamino)-N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-yI)-5-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

The procedure of Step 5 of Example 1 was repeated except for using 3-(4-
(cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamido)-4-methylbenzoic acid
obtained in Step 3 of Example 21 and 3-(4-methyl-1H-imidazole-1-yl)-5-
(trifluoromethyl)aniline to obtain the title compound (see Table 1).

Example 28: N-(5-(3-bromo-5-(trifluoromethylcarbamoyl)phenyl)-2-methylphenyl)-4-

(cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamide

The procedure of Step 5 of Example 1 was repeated except for using 3-(4-
(cyclopropylamino)thieno[ 3,2-d]pyrimidine-7-carboxamido)-4-methylbenzoic acid
obtained in Step 3 of Example 21 and 3-bromo-5-(triflucromethyl)aniline to obtain the title

compound (see Table 1).

Example 29: 4-(Cyclopropylamine)-N-(2-methyl-5-(6-morpholinopyridine-3-
ylcarbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

The procedure of Step 5 of Example 1 was repeated except for using 3-(4-
{cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamido)-4-methylbenzoic acid
obtained in Step 3 of Example 21 and 6-morpholinopyridine-3-amine to obtain the title

compound (see Table 1).

Example 30:  4-(Cyclopropylamino)-N-(5-(6-(4-ethylpiperazine-1-yDpyridine-3-
ylcarbamoyl)-2-methylphenyl)thieno[3,2-d|pyrimidine-7-carboxamide
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71--- \---N 2
4- (cycl opropyl am no) - N- (5- (6- (4- et hyl pi perazi ne- 1-yQpyri di ne-3-yl carb

am)yl) 2- 2{;JenyCI hi enoP, 2-cfl pyri m di ne-7-carb

N. 4" . N"Y‘F?Hlﬂﬁig 300 MHz, DMSO- IN . d6)811.9 (s, f‘ﬁ‘;ffk%,ﬂf“”{’%ﬁj‘
111), 8.98 "..H HN (s, 111), 8.90 (s, 111), 8.67 (s, 11), 31 /CF3 .
8.52 (s, 110, 8.26 (s, 111), 8.15 (s, 1H), 7.71 (d, 110, 7.50 (d,

glgo 7. %01( S mlﬂrbce{ﬁr%f (Step 5Hpf ERarfle (5 wasNepddted 2xcipt €&, usidy 3-(4-
(s, (]éyglopropﬁanuno)thmno[l’; ,2-dipyrimidine-7-carboxamido)-4-methylbenzoic acid
obtained in Step 3 of Example 21 and 6-(4-ethylpiperazine-1-yl)pyridine-3-amine to obtain

the title compound (see Table 1).
Examples 31, and 34 to 38

The procedure of Example 22 was repeated except for using an appropriate starting
compound (see Table 1).
10
Examples 32 and 33

The procedure of Example 26 was repeated except for using an appropriate starting
compound (see Table 1).
15
The compound of Example 39 was prepared according to Reaction Scheme 14

below:

Reaction Scheme 14
NZN NZN
HeN p HzN /
s Y o
2~ o~
Y ) e Y
qu’l\d,g NO2 HZN’I\% NHa
s S

) o)
.
Y )
W
$ 0 H CF3
20

Example 39: 4-Amino-N-(2-methyl-5-(3-
(trifluoromethyl)benzamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

25  Step 1: 4-Aminothieno[3,2-d]pyrimidine-7-carboxylic acid
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"I N(m 21), 0.69 (m 211) WD 2011/093684PCT/ KR2011/ 000664
4- (cycl opropyl am no) - N- (5-(3-(2, 4-di met hyl- 1H i m dazol e- 1-y1) - 5-
(trifluoronethyl)phenyl car banoyl) - 2- net hyl phenyut hi eno[ 3, 2-d] pyri m di
ne- 7- car maxzni/ehass4NN N M5 mh [ M+1] 638.1 32 PCT/KR2011/000664
4|— § cgcl opropyl am no) - N- ( 2- net hyl - 5- (444- et hyl - 1, 4- di azepan- 1-yl ) net h
y - -
(trifluoronethyl)phenyl ear banoyl ) phenypt hi enoP, 2- dbyri m di ne-7- car box
am de 11-7..-N*N’I o

o

N
2 5.4 o

The procedures of Steps 2 and 3 of Preparation Example 2 was repeated except for
using the compound obtained in Step 2 of Example 1 as a starting material to obtain the

title compound.
5 MS m/z [M+1] 196.03.

Step 2: 4-Amino-N-(2-methyl-5-nitrophenyl)thieno[3,2-d]pyrimidine-7-carboxamide

The procedure of Example 8 was repeated except for using the compound obtained
10  in Step 1 of Example 39 as a starting material to obtain the title compound.
"H NMR (300 MHz, DMSO-dg) 8 12.12 (s, 1H), 9.26 (d, 1H), 8.95 (s, 1H), 8.61 (5,
1H), 7.85 (dd, 1H), 7.84 (br s, 2H), 7.55 (d, 1H), 2.60 (s, 3H). MS m/z [M+1] 330.06.

Step 3: 4-Amino-N-(5-amino-2-methylphenyl)thieno{3,2-d]pyrimidine-7-carboxamide

N HN’@
HzN.’I\ér& NH
15 s/ o 2

The compound (1g, 3.0mmol) obtained in Step 2 of Example 39 was added to
methanol (15mL) and Pd/C (200mg), and stirred under H, atmosphere for 14 hours at room
temperature. The reaction mixture was filtered using Celite and concentrated to obtain
the title compound {152mg).

20 'H NMR (300 MHz, DMSO-dg) 5 11.48 (s, 1H), 8.86 (s, 1H), 8.54 (5, 1H), 7.88 (br
s, 2H), 7.59 (d, 1H), 6.88 (d, 1H), 6.27 (dd, lH),' 4.92 (br s, 2H), 2.27 (s, 3H). MS m/z
[M+1] 300.09.

- Step 4: 4-Amino-N-(2-methyl-5-(3-(trifluoromethyl)benzamido)phenyhthieno[3,2-
25  d]pyrimidine-7-carboxamide
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9

3 M5 ink [ M+1l] 638.11 33
- (cycl opropyl am no) - N- (5- (443- (di met hyl anmo) pyrrolidi ne-1-yOneth
I uor oma%"ﬁ"?%s enyl car banoyl) - 2- net hyl phenyl ) t hi en%‘fwoéﬂj%]%ﬁfim d
carboxamde HO 4 NH,c3 CHN O so 111 NWR (300 MHz, DMbO- 4
(s, 1H, 10.7 (s, 1H), 8.98 (s, 114), 8.90 (s, 111), 8.67 (s,

111), AN 8.52 (s, 1H), 8., 11-1), 8.15 (s, 111), 7.71

2

0

@\l_"w-h

(d, 1H), 7.50 (d, 21443\5134 (s, 111), 3.05 (m 111), 2.55 (s,
OH 3H), 2.31 (s, 3 , 0.84

CF5

s/0 |-|

4-Amino-N-(5-amino-2-methylphenyl)thieno[ 3,2-d]pyrimidine-7-carboxamide
(30mg, 0.1mmol) was dissolved in THF (ImL) and TEA(42pL, 0.30mmol) was added
thereto. 3-(trifluoromethyl)benzoyl chloride (19uL, 0.13mmol) was added to reaction
5  mixture at 0°C and stirred at room temperatare for 6 hours. The reaction mixture was
diluted with ethyl acetate (10mL) and washed with brine. The organic layer was dried
with MgSQ,, filtered and concentrated under reduced pressure. The resulting mixture
was purified by silica gel chromatography (3/97 MeOH/DCM) to obtain the fitle
compound (35mg, 74% yield).
10 'H NMR (300 MHz, DMSO-dg) & 11.74 (s, 1 H), 10.51 (s, 1 H), 8.92 (s, 1 H), 8.67
(s, 1H), 8.58 (s, 1 H), 8.31 (s, 1 H), 8.28 (d, 1 H), 7.96 (d, 1 H), 7.94 (s, 2 H), 7.77 (1, 1 H),
7.58 (d, 1 H), 7.27 (d, 1 H), 2.44 (s, 3 H).

The compound of Preparation Example 8 was prepared according to Reaction
15  Scheme 15 below:

Reaction Scheme 15

20  Preparation Example 8: N-(3-amino4-methylphenyl)-4-morpholino-3-
(trifluoromethyl)benzamide

Step 1: 4-Morpholino-3-(trifiuvoromethyl)benzonitrile
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(m 211), 0.69 (m 211)

4- (cycl opropyl am no) - N- (5- (3- (4- hydroxynet hyl )- H i m dazol e-1-y1)-5-
(trifluoronethyl)phenyl carbanoyl) - 2- met hyl phenyl ) t hi eno[ 3, 2-d] pyrim d
i ne-7- cammozoamisdess WO 2011/ 093684PCT/ K112011/ 000664 Kbl mwassa H
HN /0O Nto CF3 A0 1H NWR (300 MHz, DVMSO d6)511. 88 (s,11),10.32(s,|
H), 8.96(s, 111), 8.84(s,111),8.66(s, 111),8.51(s, 111), 8.08(s, 111),
7.96(d, 111), 7.67(d,111), 7.44(d, 111),7.30(d,H),4.56(m111), 35

3.04(m 111), HNAQ2(s, 6¥ll), 2.24(m 411),2.19(s,3H),1.93(m 211),

1.66(m 211), 0.8 211), 0.69(m 211).

4- (cycl opropyl am rg- '("Sl met hyl - 5- (4- (1- et hyl pi peri di ne-4-yl ozy) - 3-
o

4-Fluoro-3-(trifluoromethyb)benzonitrile (2.0g, 10.58mmol) was dissolved in
dimethyl acetamide (35mL), morpholine (2.88mL, 31.73mmol) was added thereto, and the
mixture was subjected to a reaction at 145°C for 19 hours. The reaction mixture was
5 cooled to room temperature, diluted with ethyl acetate (50mL), and the organic layer was
washed with an aqueous sodium hydrogen carbonate solution (50mL). The organic layer
was washed with water, dried with sodium sulfate, and the sclvent was distilled under
reduced pressure. The concentrated mixture was crystallized with ethyl acetate (10mL)

and n-hexane (80mL) to obtain the title compound as a brown solid (2.1g).
10 '"H NMR (DMSO-dg) & 8.17 (s, 1H), 8.08 (d, 1H), 7.58 (d, 1H), 3.71 (m, 4H), 2.99 (m, 4H).

Step 2: 4-Morpholino-3-(trifluoromethyl)benzoic acid
a
HOJ\CECF:'
9
L_o
4-Morpholino-3-(trifluoromethyl)benzonitrile (2.1g, 8.016mmol) was dissolved in
15 a mixture of tetrahydrofurane/methanol/water (1:1:1, v/v/v, 20mL}, sodium hydroxide
(1.9g, 48.10mmol) was added thereto and stirred for 40 hours with reflux. The reaction
mixture was cooled to room temperature and IN hydrochloride was added slowly thereto
to pH 3~4. The resulting solid was filtered, washed with water and dimethyl ether and
then dried to obtain the title compound (694mg).
20 'HNMR (300MHz, DMSO-dg) § 8.15 (d, 2H), 7.57 (d, 1H), 3.70 (m, 4H), 2.95 (m, 4H).

Step 3: N-(4-methyl-3-nitropheny!)-4-morpholino-3-(trifluocromethyl)benzamide
pQ
O:N 'NJ\QCFS
H
N
L_o
4-Morpholino-3-(trifluoromethyl)benzoic acid (694mg, 2.523mmol) was dissolved
25 in  dimethylformamide (5.6mL), HATU(1.92g, 5.047mmol) and N,N-

diisopropylethylamine (1.37mL, 7.851mmol) were added thereto and stirred at room

o4



(trifluoronethyl)phenyl car banoyDphenypt hi eno[ 3, 2- dbyri m di ne- 7- car box
am de -MeO 111 NWR (300 MHz, DMSO-d6)S A... NN OaH

12. 45(br . i HRaBA( D, 110, 9. 17(m 111). 9.00(s, 1H). q§%§§§mlTWT?4

glitilisNTISI 111),8.51(s, 111), 8. 35(s, 111), sIP

8.20(s, 111), 7.86(dd, 36 N 111),7.75(s, 111),7.54(s, 111), 7.32(d,

111), 4.16(s, 311), 3.08(m Pi 111),2. 22(s. 311),0.89(m 2H),

0. 74(m  2Xdmperature for 30 mmutes 4—Meth 1-3-nitroaniline (256mg, 1.682mmol) was added to

4-(cycl Oprﬂ(%g ¥|ag't%nnr%2xtul\#e and su Jec(:)tg toa geactglcf'n zrirte iﬁélfarlﬁ)- hg]urgazgher COOKI;IL t05

( trifluor craahhgtﬁmmm;el the rdantiamypinea wak ldileted WSthtled)l pyetata| Hinnle)- and ceashalz
am de .. "with an aqueous( c{i)um hydrogen carbonagj go%lh 88&?;) 11]1)h’ejbrgamc( ﬁlyélj_&ras

5  washed with water, dried with sodium sulfate, and the solvent was distilled under reduced
pressure. The concentrated mixture was crystallized using ethyl acetate (3mL) n-hexane
(30mL) to obtain the title compound (673mg) as a brown solid.

"H NMR (300 MHz, DMSO-dg) § = 10.7 (s, 1H), 8.50 (s, 1H), 8.25 (m, 2H), 7.98
(d, 1H), 7.65 (d, 1H), 7.49 (d, 1H), 3.72 (m, 4H), 2.96 (m, 4H).
10
Step 4: N-(3-amino-4-methylphenyl)-4-morpholing-3-(trifiuoromethyl}benzamide

Hz,\nﬂ)k@:f\l
Lo

N-(4-methyl-3-nitrophenyl)-4-morpholino-3-(trifluoromethyl)benzoamide  (68mg,
0.17mmol) was dissolved in ethanol (1.7mL), tin chloride (190mg, 0.83mmol) was added
15 thereto, and the mixture was subjected to a reaction with reflux for 3 hours. The reaction
mixture was cooled to room temperature, diluted with ethyl acetate and then washed with
an aqueous sodium hydrogen carbonate solution. The organic layer was washed with
distilled water (10mL x 3), dried with sodium sulfate, and the solvent was distilled under
reduced pressure. The concentrated solution was crystallized using ethyl acetate (2mL)
20  and n-hexane (20mL) to obtain the title compound as a bright yellow solid (26mg).
'H NMR (300 MHz, DMSO-ds) 8 10.0 (s, 1H), 8.21 (m, 2H), 7.61 (d, 1H), 7.07 (s,
1H), 6.87 (d, 1H), 6.81 (d, 1H), 4.84 (s, 2H), 3.72 (m, 4H), 2.94 (m, 4H), 2.04 (s, 3H).

Example 40: 4-(Cyclopropylamino)-N-(2-methyl-5-(4-morpholino-3-
25  (trifluoromethyl)benzamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

NS

P HN;ZZ:Z 0
A s/ © R CF;



N 8.98(s, 111), 8. 88(d, 111), 8.68(s, /0'0 111),8.51(s, 111), -

8.22(d, 1H), ~ 8.06(d, 8.06(d,114),7.72(s, 111),7.69(s, 37
111), 7. 47(d, 111), 3. 57(s, 211), 3.05(m 111), 2.55(s, 311), 2.36(br,
811), 2. 21D W1WY936p486( m 211),  0.70(m 211). PCT/KR2011/000664

4-(cyc| opr opyl am no) - N- ( 2- et hyl - 5- (4( (4- net hyl pi per azi ne- 1- yDnet hyl )

T AR P LA s

bozam de
CF3

10

15

20

25

30

0. IOmmol) was dissolved in dimethylforrmamide 1.0mL, HATU (76mg, 0.20mmol) and
N,N-diisopropylethylamine (0.081mL, 0.47mmol) was added thereto, and the mixture was
stirred at room temperature for 30 minutes. N-(3-amino-4-methylphenyl)-4-morpholino-
3-(trifluoromethyl)benzoamide (25mg, 0.066mmol) was added to the reaction mixture and
subjected to a reaction at 45°C for 17 hours. After cooling to room temperature the
reaction mixture was diluted with ethyl acetate (SmL) and washed with an aqueous sodium
hydrogen carbonate solution (5mL). The organic layer was washed with brine (SmL x 3),
dried with sodium sulfate, and the solvent was distilled under reduced pressure. The
concentrated reactant was crystallized using ethyl acetate (imL) and n-hexane (10mL) to
obtain the title compound as a bright brown solid (34mg).

'H NMR (300 MHz, DMSO-ds) & 11.8 (s, 1H), 10.4 (s, 1H), 8.95 (s, 1H), 8.66 (d,
2H), 8.50 (s, 1H), 8.26 (d, 2H), 7.65 (d, 1H), 7.50 (d, 1H), 7.27 (d, 1H), 3.74 (m, 4H), 3.03
(m, 1H), 2.98 (m, 4H), 2.48 (s, 3H), 0.85 (m, 2H), 0.68 (m, 2H).

The compound of Preparation Example 9 was prepared according to Reaction

Scheme 16 below:

Reaction Scheme 16

jg\ —_ \/Ej\ .Boc —> j@\ .Bo¢
O,;N NH, 02N N HpN N

Preparation Example 9: t-Butyl 3-amino-4-methylphenylcarbamate

Step 1: t-Butyl 4-methyl-3-nitrophenylcarbamate

I l B
OzN N e

H

4-Methyl-3-nitroaniline (5.0g, 32.86mmol) was dissolved in anhydrous THF
(25mL). t-Butyl bicarbonate (7.5mL, 32.86mmol) dissolved in anhydrous THF (25mL)
was added slowly to the reaction mixture, which was stirred at 65°C for 18 hours. After
the reaction was completed the remaining organic solvent was distilled under reduced
pressure, and water was added thereto. The resulting yellow solid was filtered and dried

to obtain the title compound without further purification.
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11 NWMR (300 MHz, DVSO d6)811.88(s, 11-1), 10.49(s,IN),

9. 05(s, 111), 8.95(d, 111),8.86(s, 111),8.76(s, 111),8.20(d, 111),

8.12(d, 1H), 7. 70(s, 111), 111), 7.47(d, 111), 3.55(s, 210, 3.04(m
111), 2.5%e201ba9Bys4 2. 39(br, 811), 0.97(t, 3H), 0.86( NECTZHRZ01000TH¢ M
211). N

4- (cycl opropyl am no) - N- (5- (4((4- et hyl pi perazi ne-1-yl) et hyl) - 3-
(trifluoronet hypphenyl carbamyl)-2-nethyl phenyl )t hi eno - rJ.m di
e 71 ar boxam AN (408 MIRE Dt 59 8 LR, %23 o 1185 7 (4 ik 1508,
MHz, DVBO-0§) 283 (s, 3AD),(148 ¢, 9H), 10.51 (s, 1 H), 8.92 (s, 1 H), 8.67
(s, 1 H, 858 (s, 111), 8.31 (s, 1 H, 828 (d, I H, 7.96 (d, I
11), 7.94 (s, 2 1), 7.77 (t, 1 H, 7.58(d, | H, 7.27 (d, 1 H), 2.44
(s, 3H Step 2: t-Butyl 3-amino-4-methylphenylcarbamate

4-am no- N-(2-nmet hy1-5-(3-(trifluoronethyl)benzam do) phenyl)thieno[ 3, 2

-d] pyrim di ne7-car mde 40 ....---.. N'"NIHNIlit HNN/. CF3 111
NVMR (300 MHz, Soa:! B#¢.8 (s, I11), 10.4 (s, 111), 8.95 (s, 111),
8.66 (& 211), 50 (s,H111), 8.26 (d, 211), 7.65 (d, 111), 7.50 (d,

1H), 7.27 (d, 1H), 3.74 4H), 3.03 111), 2.98 411),, 2.48.
( g? 311), g 85 t tylziﬂqﬂgxrﬂwgphenglggyénrgtg @6)3, 30.13mn(101 was 211350%ved in

4-(cycl Opréﬁm&bp{mmﬂq bhd Subj@idlytd-2OrefctioABRB0 9 H3-gas. The reaction mixture
O R el 161" s A R B 2R BNy Wl Tl 6 SRR BARRE
compound without further purification.
10 'H NMR (400 MHz, DMSO-dg) 58.92 (s, 1H), 6.82 (s, 1H), 6.64 (d, 1H), 6.48 (d,
1H), 4.73 (s, 2H), 1.88 (s, 3H), 1.44 (s, 9H).

The compound of Example 82 was prepared according to Reaction Scheme 17 below:

15 Reaction Scheme 17

NZN

NZN
Wﬂ ﬂ E0CL e || HN-
HN * Boc s Bo
! N N° TEA,DMF  HN N-Boc
S/} K, N , !Jﬁ"&o N

Example 82: 4-(Cyclopropylamine)-N-(2-methyl-5-(4-(4-methyl-1H-imidazole-1-yl)-3-
{trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

20
Step 1: t-Butyl 3-(4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamido)-4-
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NC-"No A .-...0 NNHs cF HN,N..... 11-1 NWMR (300 MHz, DMBO
d6) 81 1. 74(s, 111), 10. 31(s, 1H), 8.90(s, 111), 8.62(m 211), 8.48(s,
111), 7. 52 . 37(s, 111), 7.32(s,11),7.23(d, 111), ,

6. 38(s, %%}éagr’ ¢m 211), 3.03(m 111), 2.42(s, 311%&%%{’3‘}?]“9‘2211),
2.12(s, 611), 1.69(m 211), 0.84(m 211), 0.68(m 211).

4- (cycl opropyl am no) - N- (5- (3- ( 3- (di net hyl am no) propyl am no)-5- WO

2011/ 0936 §4d:ApkeRRAbAMRRE64

Ori f1 uor onet hypbenzam do) - 2- et hyl phenypt hi eno[ 3, 2-d] pyri m di ne-7-car
boxam de 42 N*Th 0400 H NN\s "H NVR (300 MHz, DVMBO4)811.75 (s, 1
H, 10.21 (s, 1%/&95&,870(5 1 H, 858 (s, 1 H, 8.03
(m 4 H, 7.65 (m} 4] H, 2.43 (s, 3 H; Ms mz [ Ml1]
403.96 4-ani nm&%am do-yg-Bwet hyl pheny! ) t hi eno[ 3

2-d] pyri m di ne- 73 car. mode 4HN . 1-N H2NN 40 HN O 'H NVR (300 MHz,
DVBS(Qd6) S11. 72( 10. 20(5 1 H 8.92 (s, 1 H, 865(s, 1H,
8.59 (s, 1 H), 792 hrs, 2 H, 7.55 (d, 1 , 7.25(d, 1 H, 7.14

(hr s, 2 H, 643{@yelgpromylmpm01¢h@80[@92 d]gymipridine-#garpexyligH)  acid (5.3g,
I‘ld?nmeng Ng%?%%@&ﬁ%ﬁgﬁ%&?%ﬁﬁ T PERArafod Bk NHIL RSMSREAbRBE i3 DRI 6B ) M
o t-Butyl 3-amino-4-methylphenylcarbamate (6g, 26.99mmol) obtained in Step 2 of
Preparation Example 9, EDCI (6.5g, 33.74mmol), HOBT (6.1g, 44.98mmol) and TEA
(4.7mL, 33.74mmol) were sequentially added to the reaction mixture, which was stirred at
room temperature for 24 hours. After the reaction was completed water (120mL) was
added thereto, and the resulting yellow solid was filtered and dried to obtain the title
10 compound without further purification.

MS m/z [M+1] 439.84.

Step 2: N-(5-amino-2-methylphenyl)-4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-

carboxamide

ANJ:&R? jgr~n-|2

t-Butyl 3-(4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamido)-4-
methylphenylcarbamate (7g, 15.93mmol) was dissolved in DCM (80mL), TFA (12mL,
159.3mmol) was added thereto, and the mixture was stirred at room temperature for 8

15

hours. After the reaction was completed, the reaction mixture was concentrated under
20  reduced pressure to remove the organic solvent and the remaining TFA, and water (20mL)
was added thereto. The reaction mixture was neutralized with 2.0 N NaOH solution, and
the resulting yellow solid was filtered and dried to obtain the title compound without
further purification.
MS m/z [M+1] 339.87
25
Step 3: 4-(Cyclopropylamino)-N-(2-methyl-5-(4-(4-methyl- 1H-imidazole-1-yl)-3-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide
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HNN 40 HI-411101 .-- N1 'H NVR (300 Mz, DI\/504)611 75 (s, 1 H)

10.83 (s, 1 H, 1030(5 1 H, 9.04 (s, 1 H, 8.85(s, 1 , 8.68

(s, 1 H, 798(d, 2 H, 790 (m 1 H, 4H

7.56 (m ”519(3% 546 (s, 3 H, 2.31 (s, %g’i@ﬁ}@““

[ MH11 516. 91

N- (5- benzam do- 2- met hyl pheny1) - 4- (5- met hyl pyri di n- 2-yl am no) t hi eno[ 3,

2- d] pyrimdine-7- carbox 45 *\N HH CF3 NS NH,, ,N._ y "HNW

(300 MHz, DMSO- diﬁ(% 14), 10.54 (s, 1 H, 8.92 (s, 1 H),

8.67 (s, 1 H, 42(s 1 H, 814 (s, 1 H), 8.09 (s,

1H),795(s (m W T7e60 (d, 1 H), 7.29 (d, 1 H),

6.36 (m 2 , 45 (s, 3 H 54 41H pyrrol -1

-y1)-5-(tri fI uoromet hyl )b enzazni o,qz\-mat hyl pheny1) - 4-

am not hi eno[ 3, 2-d] pyri m di ne-7-carb am de 46 -7° NN HN * HRNNN H *

CF3 1H NWR (300 MHz, DN50d6)811 71 (s H) 10.40 (s, 1 H, 8 90 (s,

1 H, 8.86-8.62 On, m1 H, 7,63-7.48 (m

7.30-7.20 (m ithiPTOC?d'IS OfiS’GB 5(0#?15"%“11'1& was grpegted expep for ESIH%N(@ a“%“‘h%

X\D 2011/ 0sBpiteh gél& prép{AB@tho)thienof3,2-d]pyrimidine-7-carboxamide and 4-(4-

am no uor amet.
et hyl pheﬂéﬁslaﬁsﬁ gt S ieremeb iR AR oo
"H NMR (300 MHz, DMSO-ds) § 11.8 (s, 1H), 10.6 (s, 1H), 8.93 (s, 1H), 8.67 (d,

2H), 8.47 (s, 2H), 8.39 (d, 1H), 7.94 (s, 1H), 7.75 (d, 1H), 7.60 (m, 1H), 7.29 (m, 1H), 7.11
(s, 1H), 3.05 (m, 1H), 2.18 (s, 3H), 0.84 (m, 2H), 0.66 (m, 2H)

Examples 41 to 81 and Examples 83 fo 121

10
The procedure of Example 39, 40 or 82 was repeated except for using an

appropriate starting compound (see Table 1).

Example 122: 4-Amino-N-(5-(3-(4-chloro-3-(trifluoromethyl)phenyl)ureido)-2-
15  methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide

qu"\f_}/" @
.!z Qm
CF;
4- Amino-N-(5-amino-2-methylphenyl)thieno3,2-d]pyrimidine-7-carboxamide
(50mg, 0.167mmol) obtained in Step 3 of Example 39 was dissolved in anhydrous THF
(1mL), TEA (47pL, 0.334mmol) and triphosgene (17mg, 0.059mmol) were added thereto
20 at 0°C, and the mixture was stimed for 2 hours. 4-Chloro-3-
(trifluoromethyi)benzeneamine (49mg, 0.251mmol) was added to the reaction mixture,
which was stirred at room temperature for 10 hours. The reaction mixture was diluted
with ethyl acetate (10mL) and washed with brine. The organic layer was dried with
MgSOQ;, filtered and then concentrated under reduced pressure. The resulting mixture
25 was purified by silica gel chromatography (MeOH/DCM=3/97) to obtain the fitle
compound (54mg, 60%).
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H2NN /OH fie CF3 "H NWR (300 MHz, DWVSO- 4)811.78 (s, 1H), 10.70 (s,
1H), 8.94 (s, 111), 8.75-8.65 (m 111), 8.59-8.53 (m 211), 8.35-8.25
(m 1H), 8.25-8.15 (m 111), 8.10-8.07 47 (m 111), 8.01-7.90 (m
211), 7.6%0200MN9368B9 (m 1H), 7.32-7.29 (m 1H), Nb 7RCIKRZ0UF0GH
1H), 2.47 (s, 3H)

N-(5-(3-(1Himdazol -1-y1)-5-(trifluoronethyl)benzam do) - 2- net hyl phen

DBO- NN - a) SRR GROMME NGRS EF ROHITOA 6 1) BTG HE AR
(s, 1 H, BIDB8.56<s, IH)H.40 &, 501811 (s} IPN.A9 (5@, 2H))7,608m8 2H)s7.28 (&) 1H),
8.20 (s, %.fﬁ(d,fﬁ)ﬁ.ﬂ(ﬁbsﬁ).r Isr 3815 (d, 1 H, 7.94 (m 2 H,

7. 60
5 Example 123: 4-(Cyclopropylamino)-N-(2-methyl-5-(3-(3-(4-methyl-1H-imidazole-1-
yl)-5-(triﬂuoromethyl)phenyl)nreido)phenyl)thieno[3,2-d]pyrimidine—7—carboxamide

J\ﬁm@" "OR

The procedure of Example 122 was repeated except for using the compound
obtained in Step 2 of Example 82 instead of N-(5-amino-2-methylphenyl)-4-
10 (cyclopropylamino)thieno[3,2-d]}pyrimidine-7-carboxamide to obtain the title compound.
'H NMR (300 MHz, DMSO-dg) & 11.76(br, 2H), 9.06(d, 1H), 8.94(s, 1H), 8.64(m,
2H), 8.51(s, 1H), 8.40(d, 1H), 8.21(s, 1H), 7.94(d, 1H), 7.53(d, 1H), 7.32(m, 2H), 7.19(m,
1H), 3.04(m, 1H), 2.37(s, 3H), 2.18(s, 3H), 0.85(m, 2H), 0.69(m, 2H).

15  The compound of Example 124 was prepared according to Reaction Scheme 17 below:
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(d, 1 H, 7.39 (d, 1 11), 2.46 (s, 3 H; M5 nlz [ M1} 489.95

4-am no- N-(5-(3-fluoro-5-(trifluoronethyl)benzam do) - 2-net hyl phenypt h
I eno[ 3, 2- | ne-7- car boxam de NN 111 MAR (300

112NN d6) ﬂ‘%l%éifw(;k& 10.49 (s, 1 11), H5 CF3 8. BWMW
8.67(s,111)858(s 1 H, 827 (m 2 11), 7.95 (m 3 H),
7.59 (d, 1 H, 7.27 (d, 1 H, 3.68 (s, CiNNC?2H, 2 45-2.27 (m
10 H), 0. 9Beatfidn Schéme 1¥5 Mz [ M1] 597. 92

4-am no- N-(5- (4((4-ethyl pi perazi ne-1- Amet hyl )-3-(trifl uoronet hyl ) benz
am do) - 2- netnh’y'hphenylztf'ﬁh leGhedfuB 2 chFpyrim di ne- Marboxnﬁnde Nnr,

N OCF3 N TS — e oA =
ACN, 80°C y)
,j@\,ost NZN m-CPBA NFN
i |
e D m—
Pd(PPh3)4, c:ul DIPEA DCM pCM, 0ot 8 » o__
0
DIPEA "4\
I>—NHZ' x —p HN
dloxane, 120°c A L/ s) THFMeDH.HzD
N*F“in
HN” V- H
$

HATU, Aniline A ;
—— R 0o CF3
DEIA, DMF

Example 124: 3-((4-(Cyclopropylamino)thieno[3,2-d]pyrimidine-7-yl)ethynyl)-4-
5  methyl-N-(3-(4-methyl-1H-imidazole-1-yl)-5-(trifluoromethyl)phenyl)benzamide

Step 1: 4-(Methylthio)-7-((trimethylsilyl)ethynyl)thieno[3,2-d]pyrimidine

NN
\S%st
I/

7-Bromo-4-(methylthio)thieno[3,2-d]pyrimidine (3g, 11.49mmol) was dissolved in

10  acetonitrile (30mL) and then bis(triphenylphosphine)palladium(Il) dichloride (204mg,
0.29mmol), Cul (76mg, 0.40mmol), dicyclohexylamine (2.5mL, 12.64mmol) and
ethynyltrimethylsilane (3.2mL, 22.98mmol) were added thereto. The reaction mixture

was treated with N, gas for 15 minutes and stirred at 80°C for 14 hours. The reaction
mixture was cooled to room temperature, filtered using Celite and washed with ethyl

15 acetate (50mL). The filtrate was washed with brine and concentrated by drying with
MgSQs. The resulting mixture was purified by silica gel chromatography (ethy)
acetate/hexane=1:9~2:8) to obtain the title compound (2.1g, 65% yield) as a yellowish
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HHtir 4)811.78 (s, 1 H, 10.49 (s, 1 H, 8.93 (s, 1 H, 8.66 (d, 1

H, 859 (s, 50 1 H, 831 (s, 1 H, 823 (m 2 H, LT) 7.93 (m 2
H, 7.59 1 7.27 (d, 1 H, 4.58 (d, 1 H, 4.05 1 CAc
H . 2.69 MR2AA4%841 55 (m 4 11) WD 2011/ 093684PCT/ k’ﬁz"%’%%‘dﬁ%’éﬁ |
- (443 '

- (4-am not hi eno[ 3, 2-d] pyri m di ne- 7- car boxyam do) - 4- net hyl phenyl car bam
oyl) - 2-(tg0'hal uor onet hypbenzyl ) pi peri di ne-4-yl acetate 51 N#7...114HN

f NN / 0. 0 O .6 .51 ,
1 hy 10, 24 (o, AR BoNsala GECE) i A0 788 s T o a3 gt
8.31 (s, IMBhnzS2@Ba[M+1. H), 7.96 (d, 1 H), 7.80-7.73 (m 3 H), 7.68
(d, 1 H, 7.41 (m 2 H, 7.28 (d, | H, 7.17 (t, 1 H), 2.46 (s, 3 H;
548

N- ( 2- m&t hySteb2: GBEﬂlymyI#(mﬂudﬁid)ﬂlmneﬂimdﬂpMMyl) 4- (phenyl ani no) t hi
eno[ 3, 2- dbyrlmdln,e\Y car boxam de 52 ..--

oy l —
. n——t

Y/
4-(Methylthio)-7-((trimethylsilyl}ethynyl)thieno[ 3,2-d]pyrimidine (500mg,
1.8mmol) was dissolved in THF (5SmL) at 1.0M and then tetrabutylammonium fluoride

solution (3.6mlL, 3.6mmol) was added thereto. The reaction mixture was stirred at room

s

10 temperature for 30 minutes and then concentrated. The resulting mixture was purified by
silica gel chromatography (ethyl acetate/hexane=2:8~3:7) to obtain the title compound
(340mg, 91% yield) as a yellowish solid.

'H NMR (400MHz, CDCL3) § 9.07 (s, 1H), 8.03 (s, 1H), 3.44(s, 1H), 2.88 (s, 3H),
MS m/z : 207.23 [M+1].

15

Step 3: Ethyl 4-methyl-3-((4-(methylthio)thieno[3,2-d]pyrimidine-7-yl)ethynyl)benzoate

7-Ethynyl-4-(methylthio)thieno[3,2-d]pyrimidine  (850mg, 4.12Zmmol) was
dissolved in DMF (9mL) and then ethyl 3-iodo-4-methyl benzoate (902mg, 4.12mmol),
20  Pd(PPhs)s (242mg, 0.21mmol), Cuvl(59mg, 0.3 1mmol} and DIEA(1.0mL, 6.18mmol) were
added thereto. The reaction mixture was stirred at room temperature for 16 hours and
concentrated by filtering with Celite. The resulting mixture was purified by silica gel
chromatography (ethyl acetate/hexane=1:9~2:8) to obtain the title compound(1.1g, 72%
yield) as a yellowish solid.
25 'H NMR (400MHz, CDCl;) § 9.11 (s, 1H), 8.75 (s, 1H), 8.07 (s, 1H), 7.90 (d, 1H),
7.52 (d, 1H), 4.33 (g, 2H), 2.78 (s, 3H), 2.61 (s, 3H), 1.34 (t, 3H), MS m/z : 369.44 [M+1].

Step 4: Ethyl 3-((4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-yl)ethynyl)- 4-methyl

benzoate
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N---1"NHN. %... HNN ----H CF3 M5 mz [ M+1l] 571
N-(2-nmethyl-5-(3-(trifluoronethyl)benzam do) phenyl)-4-(pyridine- 4-

yl am no) t hi eno[ 3, 2-d] pyri m di ne-7- car boxam de ' NN N * HN N -
SHCF3 |. 2W3 %300 MHz, DMSO- 4)511.19 (s, 1 H), 16’05?(6[“{‘@11/"1’0%)‘
8.93 (s, 1 H, 862 (s, 1 H, 850 (s, 1 H, 8.30 (s, 1 H, 8.27 (d,
1 H, 7.95 (d, 1 H, 7.87 (d, 1L H, 7.77 (t, 1 H, 7.59 (dd, 1 H),
2.40 (s, 3 H);Ms mz [M1] 549.77

| ) benzam do) phenyl ) - 4- (pyri di ne- 2-

yl am no) t hi eno[3.2%d}k 7-carboxamde 54 NC'..NHN . O -- :
H2N'>-4. N / HN * :11% ' x_oDMVSOd6) 811.75 (s, 1 H), 10.78 (s, 1
H, 8.93(s, 1 H (br d, 20H),\~"8.62 (d, 1 H, 8.58 (s, 1 H,
8.08 (d, 1 H, 806 (d, 1 H, 7.92 (s, | H, 7.85 (t, 1 H, 7.76 (t,
1 H, 7.62 (dd Eﬁyl%memy@((@dmemylﬂ}lm)tﬁleéﬁﬁ(2Sd]p)311ﬁi11)ne-7-yl)cthynyl)benzoate

4-am no

-car boxyan(l(j'?gri)0 r§’g’ mq} Wﬁse(rlf)sl O)hfeﬁll%ﬁlg[]?leﬂe 31]118 ide Gl Aud,then prGERA, (Glome,

WO 2011/ 09R5BaRAY M@I@d@lﬂ@fﬁ%@ﬂO% The- reaction nixturé\ whis *stirred at 0°C for 30
5 minutes and methylene chloride (20mL) was added thereto. The reaction mixture was

7.3 (m 3 H, 643(m 2
N-( 2- met hy1- 5- ( 3- (N1}

washed with a sat. aqueous NaHCO; solution (30mL x 3). The organic layer was dried

with MgSQs, filtered with Celite and concentrated to obtain the title compound without
further purification.

"H NMR (400MHz, CDCl3) & 9.58 (s, 1H), 9.13 (s, 1H), 8.10 (s, 1H), 7.94 (d, 1H),

10 7.70 (d, 1H), 4.33 (g, 2H), 3.54 (s, 3H), 2.63 (s, 3H)), 1.34 (t, 3H), MS m/z : 385.50 [M+1].

Step 5: Ethyl-3-((4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-yl)ethynyl)- 4-methyl

benzoate

15 Ethyl-3-((4-(cyclopropylamino)thieno[ 3,2-d]pyrimidine-7-yl)ethynyl)-4-methyl
benzoate (50mg, 0.13mmol) was dissolved in dioxane (ImL) and then cyclopropylamine
(37mg, 0.65mmol) and DIEA (0.imL, 0.65mmol) were added thereto. The reaction
mixture was stirred at 120°C for 8 hours and cooled to room temperature. Ethyl acetate
(5mL) was added thereto and the reaction mixture was washed with brine. The organic

20  layer was dried with Mg8Q,, filtered with Celite and concentrated. The resulting mixture
was purified by silica gel chromatography (ethyl acetate/hexane=2:8~4:6) to obtain the
title compound (32mg, 65% yield).

'H NMR (400MHz, DMSO-d5) & 8.52 (s, 1H), 8.47 (5, 1H), 8.09 (m, 1H), 8.03 (s,
1H), 7.89(dd, 1H), 7.51 (d, 1H), 4.32 (q, 2H), 3.58 (m, 4H), 2.58 (s, 3H), 1.32 (t, 3H), MS

25 m/z:382.59 [M+1].

Step 6:
3—((4-(Cyclopropylamino)thieno[3?2-d]pyrimidine—7-yl)ethyny1)-4-methy1bcnzoic acid
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H2NN / OH N4l k 1H NVR (300 MHz, DMBQd6)811.74 (s, 1 H), 10.67 (s, 1
H, 9.47 (s, 1 H, 8.94 (s, 1 H, 880 (s, 1 H, 868 (s, 1 H, 858
(s, 1H, 830(d 1H, 825(d 1H, 7.93- 7.81 (m 5 H), 7.66 (d,

1 H, 7.28Q®11/09363% 2 44 (s, 3 H) PCT/KR2011/000664
4-am no- N- (5- (i soqui nol i ne- 3- car boxyam do) - 2- net hyl phenyl ) t hi eno[ 3, 2-
d] pyri m di ne7-carboxamde 56 ...----" NNIN* H2ZNN /HO N 4 IH MAR

(300 MHz, DMS(Qd6)811.76 (s, 1 H, 10.65 (s, 1 H, 8.94 (s, 1 H, 8.80
(s, 1 H, 8.59 (sN“InH), (m 2 H, 7.95 (br s, 21), 7.88 (t, 1
H, 7.68 (m 3 )

4- am no- N- (5- (4" Eai4- car boxyami do) - 2- net hyl phenyl ) t hi en
o[ 3,2- d]pyrim ghne®7- carboxan@de 57 N ..---"---N NO . H2NNNH N / *
11.1 NWR (300 , DMBOd6)811.73 (s, 1 H, 11.68 (s, 1 H), 10.25 (s,
1 H, 894 (s, Tiw?oce&r@%f $&p 4bf ﬁ){amﬁe58wafs$epeitehﬂexce?tﬁ@u§ihé the.compblind
7.65 (m 2_H), .7.46 (sm 2 H., 7,26 gd,, 1 '?37235% 1.H, 7.03 (t,
1H, 2. 44)bEa§}ed3nﬁbep of Exmaple 123 as a starting material fo obtain the title’compound.

N- (5- (1H i ndol dSmearidzoxpqm+dp) - 2- net hyl pheny1l) - 4- am not hi enop, 2- dbyr
i m ding-7- carboxam de 58 N N* FINO H2NN /H 111 NWR (300 MHz,
DVSQd6)811. 72 (s, 1 H), 10.54 (s, 1 H), 8.92 (s, 1 H, 8.81-8.73 (m
3 H), 8.58tgsT: 3H{(#H(Cydoprdpylamin@)thino[ 8,281 pyrimidine ) yl)ethydiyl)(4omethryl-N-(3H(4-

boor o dmdy oot o Dls (dnddob amibidyibenzanids. (o
N

ar boxam de NN

| ,N>
¥/
L
The procedure of Step 5 of Example 1 was repeated except for using the compound

10  obtained in Step 6 in Example 124 as a starting material to obtain the title compound.
MS m/z : 573.17 [M+1].

Example 125: N-(3-((4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-yl)ethynyl)-4-
methylphenyl)-3-(4-methyl-1H-imidazole-1-yl)-5-(trifluoromethyl)benzamide

N
_15 Lo

The procedure of Step 3 of Example 124 was repeated except for using 2-iodo-1-
methyl-4-nitrobenzene (TCI Laboratory Chemicals, Cat. # 10706, CAS [7745-92-8])
instead of 3-iodo-4-methyl benzoate to obtain the product and then the procedure of Steps
1 to 3 of Example 4 was repeated using the product to obtain the title compound.

20 MS m/z 2 573.19 [M+1].



59 NI: 7% NN * -..../ 9% H214N M5 m z [ M+1l] 405Al

4- an- dno- N- ( 2- met hy1- 5- (ni coti nam do) phenypt hi eno[ 3, 2-d] pyri m di ne- 7-
carbozamide W2 0 1 1 /0 93684PCT/K1t2011/000664 60 N..-:\N'N* O
H2NN / H, MWQI1/pq§684( 300 MHz, HVBO4) 811.39 (s, 1 H), 10PGEKRA11/0p044)
8.93 (s, 1 H, 877 (m 2 11), 8.69 (d, 1 H, 8.58 (s, 1 H, 7.86 (n,
2 H, 7.57 (dd, I H), 7.25 (d, 111), 2.43 (s, 3 H

4-am no- N- (5- (i soni coti nam do) - 2- net hyl phenyl )t hi eno[ 3, 2-d] pyri m di ne
-7- carboxamide 61 NNI HN . \ H2ZNN /OHh, CF3 rr-NIL. "> N 111
NVR (300 MEgampikB0126;) 8 B1((44Cyclopropypmingtigeno(3;2-dipysjmidineg2-yhethynyl)-4-
11), 8.68 Lt - N i
702 (nr smogr i piglPersrib L Aapib 3 igdormeybphSaviyciiamige

(s, 1 H, 2.44 (s, 3 H, 2 s, 3 H; MSmz [M1] 551.88

4-ami no- N- ( 2- met hyl=~§- (3- ( N.1r #Fglazol e- 1-y1) - 5-
(trifluoromethypbenzasi th p[ 3, 2-d] pyri m di ne- 7- ear boxami d
e 62 IHN * \ /% w

N
)
f
5 The procedure of Step 5 of Example 1 was repeated except for using 3-((4-
(cyclopropylamino)thieno[3,2-d]pyrimidine-7-yl)ethynyl)-4-methylbenzoic acid obtained
in Step 6 of Example 124 and (4-((4-methylpiperazine-1-yl)methyl}-3-
(triflnoromethyl)aniline to obtain the title compound.
MS m/z : 605.15 [M+1].
10
Example 127: 3-((4-(Cyclopropylamino)thieno[3,2-d]pyrimidine-7-yl)ethynyl)-N-(4-
((4-ethylpiperazine-1-yDmethyl)-3-(trifluoromethyl)phenyl)-4-methylbenzamide

H
o e
A Y

The procedure of Step 5 of Example 1 was repeated except for using 3-((4-
15  (cyclopropylamino)thieno[3,2-d]pyrimidine-7-yl)ethynyl}-4-methylbenzoic acid obtained
in Step 6 of Example 124 and (4-((4-ethylpiperazine-1-yl)methyl)-3-
(trifluoromethyl)aniline to obtain the title compound.
'"H NMR (DMSO, 300MHz) & 10.54(s, 1H), 8.54(s, 1H), 8.48(s, 1H), 8.19(m, 3H),
8.05(d, 1H), 7.91(d, 1H), 7.70(d, 1H), 7.51(d, 1H), 3.55(s, 2H), 2.98(m, 1H), 2.59(s, 3H),
20  2.38(m, 10H), 0.97(t, 3H), 0.80(m, 2H), 0.64(m, 2H).

Example 128: 3-((4-(Cyclopropylamine)thieno[3,2-d]pyrimidine-7-yl)ethynyl)-4-
methyl-N-(4-(1-methylpiperazine-1-yloxy)-3-(trifluoromethyl)phenyl)benzamide
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HNN /H * 111 NVR (300 MHz, DMBO- (16)811.71 (s, 1 H), 10.33 (s, 1 H),
8.92 (s, 1 H), 8.66 (d, 1 H, 857 (s, 1L H, 7.93 (in 2H) 781(m
2 H), 7.57 (m 2 ,743(hrt1H),725(d 1 H), 2.43 (s, 3 H
4- am no- N2 0936 orophenyl ani do) - 2- met hy| phenypt hi en’%f[TéKWOH]/WFm d
I ne-7- carboxam de 63 N-: "--N 1N \CF3 H2NN /H 111 NWR (300 MHz,
DMBO- do)811.71 (s, 1 H), 10.53 (s, 1 H), 891 (s, 1 H, 859 (m 2
11), 7.97 (m 2 H, 7.83 (d, 1 H), 7.77 (d 1H), 7.69 (br t, 2 H,
7.47 (d, 1 H, 7.24 (d, 1 4H (s,

4- ami no- N- ( 2- met hyg=3¥ ( 2- F)benzam do) phenyHt hi eno[ 3, 2-
d] pyri m di ne7-carb 4PCT/ 1CR2011/ 000664 64 NN HN
.1 N H2N /Haltlﬂars--zm JR) 11.1 NMVR (300 MHz,

DVBQd6) 811.55 (s, Al H), 10.34 (s, 92 (s 1 H, 864 (s, | H,
8.57 (s, 1 H, 7.91 (m 2 H), 755(d 7.53 (s, 1 H, 7.34 (s,

| H, 7.28 (d, 1 H, 6.93 (s, 1 H), 3. 51(m4 2.43 (s, 3 H,
2.38 (s, 6 H, 2.28 (m 2 H), 1.95 (m 1
(R) - 4-am no- N (The (;B'eédau(edofrﬂtdpyb' aofi Bample rloWaxj repeattd \ekeph-for using 3-((4-
(trifluor AN r . v, ' L —clinvrimsdine-
car boxam 3%%%%%?@?%%%?@%2rﬁﬁ%ﬁﬁ%ﬁdﬂeﬁ%ﬁ?ﬂ rﬁetﬁylﬁédzg% adll 61_4?_&“'76
in Step 6 of Example 124 and 4-(1-methylpiperidine-4-yloxy)-3-(trifluoromethyl)aniline to
5  obtain the title compound.
'H NMR (DMSO, 300MHz) & 10.41(s, 1H), 8.56(s, 1H), 8.49(s, 1H), 8.24(d, 1H),
8.18(d, 1H), 8.11(d, 1H), 8.03(d, 1H), 7.92(d, 1H}, 7.52(d, 1H), 7.33(d, 1H}, 4.60(m, 1H),

3.01(m, 1H), 2.60(s, 3H), 2.38(m, 4H), 2.28(s, 3H), 1.93(m, 2H), 1.71(m, 2H), 0.83(m,

2H), 0.6%(m, 2H).
10
The structures, NMR and MS m/z data of the compounds obtained in Examples 1
to 128 are summarized in Table 1 .
Table 1
15
Exa- Structure NMR and/or MS m/z
mple
No. Chemical name

MS m/z [M+1] 455.20

(E)-3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yl)vinyl)-4-methyl-N-(3-
{trifluoromethyl)phenyl)benzamide
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/ . 111 NMR (300 MHz, DMBCU6)811.70 (s, 1 H),
(s, 1 H, 8.68(d, 11T), 8.57 (s, 1 H, 7.92
I(—|)S, g.lz% (fg,d M. 7.24 (d | H, 7.13 (dd, 1 H,

10. 23 (s, 1H) 8.91
(br s, 2 H ,754(m3

3.83 L(T/Kmmmnnam

4-am no- N- (5- ( 3- met hoxybenzam do) - 2- net hyl phenyl ) t hi eno[ 3, 2-d] pyrim d

i ne-7- carboxamde 66 ---,... N---N1IN. \ H2NN / CF3 ill NWR (300
MHz, DMBOF do6)[61IT . 73 (S, H)y, 10.50 (s, 1 , 8.92 (s, T H, 86
(d, 1 H,| 8.57 (s,I¢H) 2 H, 7.90 (m 4 H, 7.57 (dd, | H)y,
7.26 (d, 1 H,l 2. (

4-am no- N ( 2- malgI met hyl ) ben[fam do) phenyl ) t hi eno[ 3,|2
-d] pyri ni[di ne7- €ar bokag/hi de 67 N &N - H2NN / H | N0111 NIVIR
(300 MHz,] DVM5(d6) 811.°72 (s, (s} 1 l_%s 3}1 22’13 8. 69
(s, 1 H, 857 (s, 1 H, 7.92 (hr s)’=AH), 7.4 (’%ﬁ i ?—6 7.24 (d, |1
H, 6.61 (%, 1 H, 2.42 (s, 311), 2.2Z(m 1 , 1.10 (m 2 H), 0.97%
(m 2 H; I\/ISrriz[I\/Hrl] 435. 26 4’

N- ( 3- (4- am notlhi enoP, 2-d] pyri m di ne- rboxyam' do) - 4- net hyl phenyl) -5
- cycl oprlopyl i|]soxazol - 3- car boxam deJ 2011//093684PCT/ KR2011/ 000664
68 1* NI C----NN\ HZNN

(E)-3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yl)vinyl)-N-(4-((4-cthylpiperazine-1-
yl)methyl}-3-(trifluoromethyl)phenyl)-4-methylbenzamide

MS m/z [M+1] 567.21.

(E)-3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yl)vinyl)-N-(3-(4-ethylpiperazine-1-yl)-5-
| (trifluoromethyl)phenyl)-4-methylbenzamide

IZ

CF;

P

'H NMR (400 MHz, DMSO-dg)8
8.50 (s, 1H), 8.44 (d, 1H), 8.37 (s,
1H), 8.25 (d, 1H), 8.04 (d, 1H),
7.56(d, 1H), 7.52(d, 1H), 7.45(s,
2H), 2.58(s, 3H); MS m/z [M+1]
313.25.

(E)-N-(3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yl)vinyl)-4-methylphenyl)-3-(4-methyl-

1H-imidazole-1-yl)}-5-(trifluoromethyl)benzamide
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/HN N 401 M5 rth [M] 516.22
4-am no- N- (5-(1-(4-fluorobenzyl)-3-nethyl - 1H pyrazol e- 5- car boxyam do)

-2- net hyl&&gen}/l—t hi eno[ 3, 2-cl ] pyri m di ne-7-carboxam de_ 69 17% NN | HN
40 HNN |7 CAHTVEES 1 VR (300 MHz, DMBO- 4)611. 73 (s, PG/KRA§I004¢84 50
(s, 1 H, 8.8 (s, 1H, 866 (s, 2 H, 829 (m 3 H, 7.95 (d, 1 H),
7.77 (t, | H, 7.58 (d, 1 H, 7.27 (d, 1 H, 3.01(d, 3 H, 2.44 (s, 3
H; M nilz [ Mt1l] 486. 39

N-(2- met hy1-54( 3- gﬁrﬁ\kl uor o pbenzam do) phenyl) - 4- (net hyl am no) t hi
eno[ 3, 2- id] pyni m dj ney7- caet mde 70 NNN 5 HNN/ fik CF3 'H NWR
(300 MHz,| DVBQ-p )03 10.50 (s, 1 H, 8.94 (s, 1 H),
8.66 (hr |s, 2|H), ) Fés, 1 H, 828 (d, 1 H),
7.95 (d, 11 H, 7. H . MY m&/Med] 568.21) . 3. 05
(in, I H),_2. 44 (s, 0.68 (hr s, 2 H,; MSmz
[MHl] 512.%25

4-(cyclogm no)-N-(2-nethyl-5-(3-(trifl upronmetlhypbenzam do) phenyl )t bile
no[ 3, 2- d] pyri{m di ne-7-car boxam de .-7-N{IHN 4 HNN fa CF3 "H NMR
(300 MHz,| DMB- 4)811.78 (s, 1 H), 10.50 (s, | H, 8.90 (s, 1 H,
8.67 (s, |1 H) 86—+ t)—82F(m3H~—+~95(e—+H+—F+,
1 H, 7.48 (d]@-N3-(2A42@inothiend[3 2hd]pyfimEine( Ty vinybit-m@hyiphesyl)-B(1H)
2.01-1.4%(m §mephylpiperidine-4-yloxy)-3-(trifluoromethyl}benzamide

0
N MS m/z [M+1] 455.11.

6 H CF,
(E)-N~(3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yl)vinyl)-4-methylphenyl)-3-
(triflucromethyl)benzamide

0
CF;
MS m/z [M+1] 581.23.
7 (N
Qj
{(E)-N-(3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yl)vinyl)-4-methylphenyl)-4-((4-
ethylpiperazin-1-yl)methyl)-3-(trifluoromethyl)benzamide
'H NMR (306 MHz, DMSO-
dg)611.80 (s, 1H), 10.47 (s, 1H),
NZ 8.89 (s, 1H), 8.80 (d, 1H, J = 1.6
8 H Hz), 8.52 (5, 1H), 8.20-8.17 {(m,

Y
S o 0

1H), 8.00-7.97 (m, 2H), 7.95-8.95
(bs, 2H), 7.63-7.60 (m, 1H), 7.52
(, 1H, J = 8.0 Hz), 7.40-7.36 (m,
2H), 2.51 (s, 3H).
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4- (cycl opentyl am no) - N- (2- net hy1-5-(3-(trifl uoronethyl)benzam do) phen

yl ) thi eno[ 3, 2- d] pyri m di ne-7-carboxam de
911/ 000664 72 l .
563. 07

_25)11/ 0936%@:’%[//

N =C...

WO
14N NN/ H 4 D8 811000667

N (2- met hy1- 5- (3 ("[ rifluoromnmethypbenzam do) phenyl) -4-(6-nmet hyI pyridin

e-3- ylamno)thieno[3,2-d]pyrimdine-7-carboxan.de

NC.%N. ill

NVR (400 |VHz, Ql\ﬁ%) LA 4 NN
(s, 111y, 9. 43 842 ﬁ%ﬁ% ?Zr%l“"‘%?‘ dﬁg)pheé gn&’g)p?%w 11"51{3'1% 8. 69
(s, 111),}-8.3 \ 1 _), g 2 41779 (t
111), 7.58 (d, 2H), 7.29 (d, 73 111) 7.08 (dH ZNMR SBOMHzg], DBASLY-,
dg)511.80 (s, 1H), 10.12 (s, 1H),
NZ™ 8.89 (s, 1H), 876 (d, 1H, J =
< BN H 1.6Hz), 8.52 (s, 1H), 7.87 (bs, 2H),
HzN ) N 7.59-7.56 (m, 1H), 7.40-7.29 (m,
9 s o g @O\ 3H), 7.16 (t, 1H, J = 8.1Hz), 6.59
(dd, 1H, J = 8.1Hz, 1.6Hz), 3.68 (s,
3H)
4-amino-N-(5-(3-methoxyphenylcarbamoyl)-2-methylphenyl)thieno[ 3,2-d]pyrimidine-7-
carboxamide
NP~ '"H NMR (400MHz, DMSO-
I HN H dg)811.89 (s, 1 H), 10.68 (s, 1 H),
HNT XY N 8.96 (s, 1 H), 8.91 (br s, 1 H), 8.59
L/ o & D,cps (s, 1 H), 8.31 (s, 1 H), 8.23 (s, 1 H),
8.15 (s, 1 H), 7.94 (br s, 2 H), 7.71
10 (m, 2 H), 7.49 (m, 2 H), 2.54 (s, 3
N H), 2.18 (s, 3 H); MS m/z [M+1]
/[ ? 552.38
N
4-amino-N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1 -y1)-5-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[3,2-d}pyrimidine-7-carboxamide
N N 'H NMR (400MHz, DMSO-
H.NAE HN H dg)511.88 (s, 1H), 10.50 (s, 1H),
2% &7 0 N 8.97 (s, 1H), 8.88 (s, 1H), 8.60 (s,
o QC& 1 1H), 821 (s, IH), 8.07-8.05 (d,
1H), 7.95 (s, 2H), 7.72-7.69 (4,
2H), 7.48-7.46 (4, 1H), 3.57 (s,
1 (‘N 2H), 2.61 (s, 3H), 240 (s, 8H),
N J 2.34-2.27 (q, 2H), 1.00-0.96 (t, 3H)
N
4-amino-N-(5-(4-((4-ethylpiperazin-1-yl)methyl)-3-
(trifluoromethyl)phenylcarbamoyl)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-
carboxamide




3.24-3.11(m 5H), 2.98 (t, 2H), 2.46 (s, 3H, 1.27 (t, 3H; MS Mz
[ Mt1] 660. 07

4- (4- (4- et hyl pi perazi ne-1-yOphenyl am no) - N- (2- net hyl - 5- ( 3-

(trifl uor 8dE¥RINRPEENnzani do) phenyl ) t hi enoP, 2- dbyri m di MCTERHOEH de
111 NWR (300 MHz, DWVSO- N -47-.-N. 1N 4)611.79 (s, 1 H), 10.54 (s, 1
H, 8.94 (s, 111), 8.68 (br s, 1 H, 865 N(s, 1 H, 8.50 (br s, 1

H, 8.46 [[s, ¥ /OHCF3 H), 8.40 (s, I H, 8. (s, I H, 8 I8 . (5,
1H, 7.7 (s,| L H.7.59 ( 174 H, 7.29 %d, NMe) (408M8, ( Bmsb-
H) , N ,N HN H d)511.86 (s, 1H), 10.20 (s, 1H),
HNT N 8.97 (s, 1H), 8.85-8.80 (m, 1H),
X 4 o 4 o 8.60 (s, 1H), 7.95 (br, 2H}, 7.67-
12 \ 7.64 (m, 1H), 7.46-7.43 (m, 1H),
7.11-7.10 (m, 2H), 6.30-6.20 (m,
o 1H), 3.74 (s, 6H), 2.54 (s, 3H),
4-amino-N-(5-(3,5-dimethoxyphenylcarbamoyl)-2-methylphenyl)thieno{3,2-
d]pyrimidine-7-carboxamide
~ 'H NMR (400 MHz, DMSO-dq) &
NT'N 11.85 (s, 1H), 10.56 (s, 1H), 10.06
N ) H (s, 1H), 9.00 (s, 1H), 8.87 (s, 1H),
7 o 8.73 (s, 1H), 8.26 (s, 1H), 8.08 (d,
S o @’Cﬁ 1H), 7.72 (d, 1H), 7.63-7.57 (m,
13 3H), 7.47 (d, 2H), 7.01 (d, 2H),
3.79 (s, 3H), 2.54 (s, 3H); MS m/z
O [M+1] 578.07.
4-(4-methoxyphenylamino)-N-(2-methyl-5-(3-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[ 3,2-d]pyrimidine-7-carboxamide
PN 'H NMR (400 MHz, DMSO-d;) &
NN 11.90 (s, 1H), 10.57 (s, 1H), 10.12
) H (s, 1H), 9.04 (s, 1H), 8.88 (s, 1H),
HN V™ 8.81 (s, 1H), 8.26 (s, 1H), 8.08 (d,
s o @"’Fs 1H), 7.72 (d, 1H), 7.61 (t, 1H), 7.48
14 - P (dd, 2H), 7.15 (s, 2H), 3.80 (s, 6H),
o o 3.69 (s, 3H), 2.56 (s, 3H); MS m/z
o [M+1] 638.08
N-(2-methyl-5-(3-(triflnoromethyl)phenylcarbamoyl)phenyl)-4-(3,4,5-
trimethoxyphenylamino)thieno[3,2-d]pyrimidine-7-carboxamide
'H NMR (400 MHz, DMSO-dg) &
NZ>N 11.74 (s, 1H), 10.52 (s, 1H), 10.45
< HN H (s, 1H), 9.12 (s, 1H), 8.98 (br s,
HN ) N 1H), 8.87 {d, 2H), 8.30 -8.26 (m,
S o o] CF, 2H), 8.08 (d, 1H), 7.73 (d, 1H),
15 l 7.61 (t, 1H), 7.53-7.45 (m, 3H),
N 2.56 (br s, 6H); MS m/z [M+1]
563.06
N-(2-methyl-5-(3-(trifluoromethyl)phenylcarbamoyl)phenyl)-4-(6-methylpyridine-3-
ylamino)thieno[3,2-d]pyrimidine-7-carboxamide
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N245 (s, 3 H, 2.18 (s, 3 H, 0.85 I N(m 2 H), 0.68 (m 2 H; M
mz [M1] 614.0
4- (cycl opr opyl am no) - N- ( 2- met hyl - 5- (3- (4- et hyl - 1H-i m dazol e- 1-y1) - 5-
(trifluor eINYEBS4zanm do) phenypt hi eno[ 3, 2-d] pyri m di MRCT/KRMI YIS de
Ner*----- N I HN 41, HNN 75/ 1l CF3 Ms mz [M+1l] 610.67 CN \
VO 2011/ 093684PCT/ | CR2011/ 000664
4- (cycl opfopylfam no) - N-( 2- et hyT - 5- (4-(4- met iy pi per azi n- I-y1)-3-
(et r :\Ifl u&r &nft ijpbe'sl;@m do)p pt hi eno[ 3, 2-d] pbf—lrWR &4081&!{0%1\?55(&5 Igl d
<) HN H 11.85 (s, 1H), 10.56 (s, 1H), 10.04
HN p N (s, 1H), 9.36 (s, 1H), 9.02 (s, 1H),
S o o] D»CF;., 8.88 (s, 1H), 8.73 (s, 1H), 8.26 (s,
1H), 8.08 (4, 1H), 7.71 (4, 1H),
7.63-7.57 (m, 2H), 7.50-7.45 (m,
16 N 2H), 7.09 (d, 2H), 3.89 (d, 3H),
3.20-3.14 (m, SH), 2.98 (q, 2H),
[ j 2.56 (s, 3H), 1.27 (t, 3H); MS m/z
"L [M-+1] 660.21
4-(4-(4-ethylpiperazin-1-yl)phenylaming)-N-(2-methyl-5-(3-
{trifluoromethyl)phenylcarbamoyl)phenyljthieno[3,2-d]pyrimidine-7-carboxamide
'H NMR (400 MHz, DMSO-dg) &
11.80 (s, 1H), 10.55 (s, 1H), 8.97
NZ (s, 1H), 8.81 (br s, 1H), 8.66 (s,
< HN H 1H), 8.26 (s, 1H), 8.08 (d, 1H),
HN ) N 7.72 (d, TH), 7.60 (¢, 1H), 7.47 (t,
17 S ° 9 OCFs 2H), 4.564.48 (m, 1H), 2.53 (s,
| 1H), 1.27 (d, 6H); MS m/z [M+1]
514.08
4-(isopropylamino}-N-(2-methyl-5-(3-
(trifluoromethyl)phenylcarbamoy!)phenyl)thieno[3,2-d)pyrimidine-7-carboxamide
'H NMR (400 MHz, DMSO-d;) &
P 11.88 (s, 1H), 10.64 (s, 1H), 8.94
NN N H (s, 1H), 8.88 (s, 1H), 8.68 (s, 1H),
HNW N 8.38-8.36 (m, 1H), 8.25 (s, 1H),
18 | &4/ o 4 OCFa 8.08 ( d, 1H), 7.70 (d, 1H), 7.60 (4,
1H), 7.47 (1, 2H), 3.04 (d, 3H), 2.55
(s, 3H); MS m/z [M+1] 486.01
N-(2-methyl-5-(3-(trifluoromethyl)phenyicarbamoy!)phenyl}-4-
(methylamino)thieno[3,2-d}pyrimidine-7-carboxamide
'H NMR (400 MHz, DMSO-dg) &
~ 11.89 (s, 1H), 10.56 (s, 1H), 8.95
NN (s, 1H), 8.86 (d, 1H), 8.66 (s, 1H),
AN ! H 8.51 (br s, 1H), 8.25 (s, 1H), 8.08
T o (s, 1H), 7.71 (d, 2H), 7.60 (t, 1H),
19 S 0 @'CF?- 7.47 (t, 2H), 4.83 (s, 1H), 3.65-3.58
OH (m, 2H), 2.68-2.65 {m, 2H), 2.45
(s, 3H); MS m/z [M+1] 516.07
4-(2-hydroxyethylamino)-N-(2-methyl-5-(3-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide
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/ilit C F3 MS mz [ M+1l] 638.58 76 N Rs) N--. /
(S)-4 (cycl opr opyl am no) - N- (5- (44( 3- (di met hyl ammo) pyrrolidi n-1-yl) net
hyl) - 3-
(trifluor &ﬂe“fﬂﬁws?ﬁsénzoam do) - 2- met hyl phenyl )t hi enop, 2 PﬁTW}H"a?ﬁ% 7-
carboxamde if7--. N* I N
~ 'H NMR (400 MHz, DMSO-d)
N= N N H 11.82 (s, 1H), 10.56 (s, 1H), 9.01
HN” X N (s, 1H), 8.88 (s, 1H), 8.74 (s, 1H),
L/ o ! cp. | 856 (br s, 1H), 8.07 (d, 1H), 7.73
‘) 3 1(d, 1H), 761 (t, 1H), 7.47 (dd,
20 N 2H), 3.40 (s, 4H), 3.30 (s, 4H),
[ j 2.55-2.53 (m, 7H); MS m/z [M+1]
585.12
N-(2-methyl-5-(3-(trifluoromethyl)phenylcarbamoyl)phenyl)-4-(2-
morpholinoethylamino)thieno]3,2-d]pyrimidine-7-carboxamide
=
N it HN H
HNT XY N MS m/z [M+1] 512.06
21 s/ ©° § D—CF:,
4-(cyclopropylaming)-N-(2-methyl-5-(3-
(trifluoromethyl}phenylcarbamoyl}phenyl)thieno[3,2-d]pyrimidine-7-carboxamide
'H-NMR (300MHz, DMSO-dq) &
11.9 (s, 1H), 10.8 (s, 1H), 8.98
(s, 1H), 8.90 (s, 1H), 8.67 (s,
/“‘N HN 1H), 8.52 (s, 1H), 8.31 (s, 1H),
8.18 (s, 1H), 7.73 (d, 1H), 7.58
2 HN S (s, 1H), 7.50 (d, 1H), 7.42 (s,
1H}, 6.95 (s, 1H), 3.04 (m, 1H),
2.55 (s, 3H), 2.35 (s, 3H), 0.84
(m, 2H), 0.69 (m, 2H)
4-(cyclopropylamino}-N-(2-methyl-5-(3-(2-methyl-1H-imidazole-1-yl}-5-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide
"H NMR (400 MHz, DMSO-dg) &
11.91 (s, 1H), 10.60 (s, 1H), 8.99
NZ N (br s, 1H), 8.89 (s, 1H), 8.69 (br s,
N HN H 1H), 8.53 (br s, 1H), 8.29 (s, 1H),
HN ) N 8.12 (d, 1H), 7.71 (d, 1H), 7.65 (d,
S o o CF, 1H), 7.18 (d, 1H), 5.19 (s, 2H),
23 3.06-3.04 (m, 1H), 2.89 (s, 3H),
2.08 (s, 3H), 0.85-0.80 (m, 2H),
AcO 0.70-0.64 (m, 2H); MS m/z [M+1]
584.04.
4-(3-(4~(cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamido)-4-
methylbenzamido)-2-(trifluoromethyl)benzyl acetate
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/[OH* CF3 M5 mlz [ MW11 606.57 77  ..... -N I N
4- (cycl opropyl am no) - N- ( 2- net hyl -5-(4- ((4-nethyl - 1H i m dazol e- 1- ypnet
hyl ) - 3-
(trifluor (‘)‘{%%O%WJ 38z 0an do) phenyl ) t hi eno[ 3, 2-d] pyri m FITERPOULES ani
de % N1 iN* '"NWR (300 MHz, DwVSO- 11 d6)811.75 (s, 1 H), 10.53 (s,
1 H, HNNS8.89 (s, 111), 866 (s, 2 H, 846 (s |/HCF3 1 H), 8.39
(s, 111),{8.33 (br q, 1H, _* 8.22 (s, 1 H, BulAMkS@od Mz Disbldf §.
NPSN 11.91 (s, 1H), 10.50 (s, 1H), 8.99
| HN H (br s, 1H), 8.88 (s, 1H), 8.68 (br s,
x N 1H), 8.52 (br s, 1H), 8.20 (s, 1H),
s/ o d CE 8.08 (d, 1H), 7.72 (dd, 2H), 7.47 (d,
04 3 1H), 5.44 (br s, 1H), 4.64 (d, 2H),
3.09-3.05 (m, 1H), 2.70 (s, 3H),
0.92-0.80 (m, 2H), 0.76-0.65 (m,
HO 2H) ; MS m/z [M+1] 541.96.

4-{cyclopropylamino)-N-(5-(4-(hydroxymethyl}-3-(trifluoromethyl)phenylcarbamoyl)-2-
methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide

'H NMR (400 MHz, DMSO-d;) &

NN
A X9 11.92 (s, 1H), 10.63 (s, 1H), 8.95
ﬁ ) (br s, 1H), 8.89 (s, 1H), 8.68 (br s,
S N H 1H), 8.52 (br s, 1H), 8.28 (s, 1H),
0 CF3

8.14 (d, 1H), 7.72 (dd, 2H), 7.49 (d,
05 1H), 4.86 (s, 2H), 3.12-3.05 (m,

1H), 2.67 (s, 3H), 1.20 (s, 3H),
0.92-0.87 (m, 2H), 0.74-0.60 (m,
MsO 2H); MS m/z [M+1] 619.98

4-(3-(4-(cyclopropylaminc)thieno[3,2-d)pyrimidine-7-carboxamido)-4-
methylbenzamido)-2-(trifluoromethyl)benzyl methanesulfonate

'H NMR (400 MHz, DMSO-d;) &
11.94 (s, 1H), 10.74 (s, 1H), 8.99
(br s, 1H), 8.93 (s, 1H), 8.68 (br s,
1H), 8.53 (br s, 1H), 8.4 (s, 1H),
8.21 (s, 1H), 7.82 (s, 1H), 7.74 (d,
2H), 7.51 (d, 1H), 4.47 (s, 2H),
26 3.09-3.02 (m, 1H), 2.24 (s, 3H),
/[N> 1.17-1.00 (m, 2H), 0.85-0.78 (m,

¥/

N

I HN

ZT

NN
HN
s

/ (o] 0o CF,

2H).

4-(cyclopropylamino)-N-(2-methyl-5-(4-((4-methyl-1H-imidazole- 1 -yl)methyl)-3-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

=~ 'H NMR (300 MHz, DMSO-

NN he H d6)511.90 (s, 1 H), 10.67 (s, 1 H),
HNW N 8.97 (s, 1 H), 8.90 (s, 1 H), 8.66 (s,
A / "o 4 OCFS 1 H), 8.51 (s, 1 H), 830 (5, 1 H),

{
S

27 8.19 (s, ! H), 8.16 (s, 1 H), 7.71
(m, 2 H), 7.49 (m, 2 H), 3.12 (m, 1
N H), 2.55 (s, 3 H), 2.17 (s, 3 H), 0.84

/[N/) (m, 2 H), 0.69 (m, 2 H),
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78 N 3.03 (d, 311),
566.49 7( N

2.45 (s, 3

1H, 7.59 (d, 1 H, 7.29 (d, 1 H,
H, 2.18 (s, 311); M5 mlz [ M+l]
N-(2-met hyl - 5- (3-(4-nethyl - 1H-i m dazol e- 1-y1) - 5-

(trifluor@enyddgeEnzoanm do) phenyl) - 4- (et hyl ami no) t hum‘mozy@quyru m

i di ne-7- car boxam de WD 2011/ 093684PCT1KR2011/ 000664 79 ....--

" NHN *o ’?HNNH CFSN?(NlIINIVR(SOOM-lz DIVBO4)81176(S 1
H, 10.53 s, - oou' 867 ¢ X r6
(s, 1 H, 8. 3,94((9,“:1012r % eth 1-343 {4@6@21-;%“11&#)1-? B-18 (s,

H. 7.71 (s, 1 Cfiftorom lkpaeﬂylf moyl)vh@ﬁ)tkl&m[a -fijpyrimiding-7 caboxamige 2. 42
(s, 3 H,2.18 (s, 3 H, 1,22 (t, 3 H; M5z [Mi1l 580.58

4- - (et hyllam ng) - N- ( 2- net hy1 3-(4-nmethyl -1 Himdazol e-1-yl)-5-
(trifluoronmet hyl) enﬂ)arn nyl_ll) t hi eno[ 3, Z-d] pyri m di ne- 7- car boxam
ide 80 NNHN 1.4n N

Br

28 A s/ ° o D’cﬁ

MS m/z [M+1] 589.69, 591.67

N-(5-(3-bromo-5-(trifluoromethylcarbamoyl)phenyl}-2-methylphenyl)-4-
(cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamide

P
x
HN ) N
s o o J N
29 N~

MS m/z [M+1] 530.14

4-(cyclopropylamino}-N-(2-methyl-5-(6-morpholinopyridine-3-
ylcarbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

i HN

/o

NN
HNT
s

30 N’\

MS m/z [M+1] 557.12

4-{cyclopropylamino)-N-(5-(6-(4-¢thylpiperazine-1-yl)pyridine-3-ylcarbamoyl)-2-
methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide

31

'H NMR (300 MHz, DMSO-
dg)811.9 (s, 1H), 10.7 (s, 1H), 8.98
(s, 1H), 8.90 (s, 1H), 8.67 (s, 1H),
8.52 (s, 1H), 8.26 (s, 1H), 8.15 (s,
1H), 7.71 (d, 1H), 7.50 (d, 2H),
7.10 (s, 1H), 3.05 (m, 1H), 2.55 (s,
3H), 2.31 (s, 3H), 2.10 (s, 3H), 0.84
(m, 2H), 0.69 (m, 2H)
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HNLIr.4NH. CF3 M5s mlz [M11 620.59 ....-N1 rN
4- (cycl opentyl am no) - N- (2- net hyl -5-(3-(4-net hyl -1H i m dawl e- 1-y1) - 5-
(trifl uorwgﬁy,bgspﬁnzoam do) phenyl )t hi eno[ 3, 2-d] pyri m 'Wo- alofgxam
i de 81 ---+ NN*HNN/o.CFsNJNNBMz[%Er fyfiilge

N ( 2- net hyl - 5- (3 (4 met hyl - 1H-i mi dazol e-1-y1) - 5-
(trifluoronet hvobenzoam do) phenyl) - 4- (4- (4- et hyl pi perazin-1-

yOphenyl gm r ”i 1&nﬂu>pw 5 '4Q§m&hﬁ-§ﬁtlﬂi%ﬁiﬂlédﬁyl) Y0
2011/ 0934 84PCT &Mylpﬂémtﬂ;&oﬁrg:d]yﬁ]m , N
111 NWR ({300 NEE';bOXMGGI{ S, 111) 10.6 (s, 1H), 893 (S |||),
8.67 (d, R2+H+—8A4f{s5+—211); 83—9 (d lll) -+ 0" s+—Hh—Ft -
111), 7.0 (m 111), 7.29 IH), 7.11 (s, 111), 305 (m 111), 2.18
(s, 311),| 0.84 (my=23d), O : H)
i~ HN H
HN ) N
S O o CF3
MS m/z [M+1] 638.1
32
(\N)

/N
4-{cyclopropylamino)-N-(2-methyl-5-(4-((4-methyl-1 ,4-diazepan-1-yl)methyl)-3-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

=~
L eN H
HN Y ) N
s o o CF;
MS m/z [M+1] 638.11
33 Q
M-
{S)-4-(cyclopropylamino)-N-(5-(4-((3-(dimethylamino)pyrrolidine-1-yl}methy!)-3-
(trifluoromethyl)phenylcarbamoyl)-2-methylphenyl)thienof3,2-d]pyrimidine-7-
carboxamide
N"‘N 0 H 'H NMR (300 MHz, DMSO-
W N N CF, de)511.9 (s, 1H), 10.7 (s, 1H), 8.98
HN s H O O (s, 1H), 8.90 (s, 1H]), 8.67 (s, 1H),
N 8.52 (s, 1H), 8.26 (s, 1H), 8.15 (s,
g 1H), 7.71 {d, 1H), 7.50 (d, 2H),
34 N 7.10 (s, 1H), 3.05 (m, 1H), 2.55 (s,
OH 3H), 2.31 (s, 3H), 2.10 (s, 3H), 0.84
(m, 2H), 0.69 (m, 2H)
4-(cyclopropylamino)-N-{5-(3-(4-hydroxymethyl)-1H-imidazole-1-yl)-5-
(trifluoromethyl)phenylcarbamoyl)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-
carboxamide
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4- (cycl opropyl am no) - N- ( 2- net hyl - 5- (4- (4- net hyl - 1H-i mi dazol e- 1-y1) - 3-
(trifluoronethyl )benzoam do) phenyl ) t hi eno[ 3, 2-d] pyri ni | di ne-7- car boxa
m de 83 "' "* NA THN HNN /H* CF3 ill NWR (30
DVBQd6) 51 VRXE0BE8E 1) 10 6 (s, IH), 8.93 (s, 111), 0"%01%%“4
8.49 (s, 111), 8.38 (d, 211), 8.12 (s, IH), 7.60 (m 211), 7.29 (n,
111), 7.09 (s, 111), 3.04 (m 111), 2.39 (s, 3H), 084(m 2H), 0.70

(m 211) [N | 4- pr pyl am no) - N- (Rymalph! oo 3amz, DMSO-
& i Teor et ”‘ga;?;!.,?‘ ey s 2 4G éag 1926508
e 84 "*. NN N #ng OI-P') ( ﬁi@ Qs
111), 10.B (s, , 8.93 (s, 111) 5 (s 217196@ 8] 97(5 d, 1@)744@,55

(d, 111),[ 7. 49 (s, 111), 7.34 (s, 1{1)] 7.35 l(dn, ¥abld, ©H, 4%56(s, 1H),
111), 7.35s,| 111), 7.25 (d, 111), q}.94 (s, |1304(m, BHHA.50@) 3] 2P4(m,
3.04 (m [11.1), 2.26 (s, 611), 0.77 (m 611)| 48} 2.19(s, 3H), 1.93(m, 2H),

1.66(m, 2H), 0.84(m, 2H), 0.69(m,
2H).

4-(cyclopropylamino)-N-(2-methyl-5-(4-(1-methylpiperidine-4-yloxy}-3-
{trifluoromethyl)phenylcarbamoyl)phenylthieno]3,2-d]pyrimidine-7-carboxamide

1
N7 N Meo H NMR (300 MHz, DMSO-dq)5

12.45(br, 1H), 10.67(br, 1H),

CF; | 9:17(m, 1H), 9.00(s, 1H), 8.75(,

1H), 8.51(s, 1H), 8.35(s, 1H),

Q, 8.25(s, 1H), 8.20(s, 1H), 7.86(dd,

1H), 7.75(s, 1H), 7.54(s, 1H),

7.32(d, 1H), 4.16(s, 3H), 3.08(m,

N 1H), 2.22(s, 3H), 0.89(m, 2H),
0.74(m, 2H).

36

4-(cyclopropylamino)-N-(2-methoxy-5-(3-(4-methyl-1 H-imidazole-1-yI)-5-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

N N 'H NMR (300 MHz, DMSO-

< BN H dg)511.90(s, 1H), 10.50(s, 1H), |
HN ) N 8.98(s, 1H), 2.88(d, 1H), 8.68(s,
A $ S CFs 1H), 8.51(s, 1H),.8.22(d, 1H),

8.06(d, 1H), 7.72(s, 1H), 7.69(s,
37 1H), 7.47(d, 1H), 3.57(s, 2H),
N 3.05(m, 1H), 2.55(s, 3H), 2.36(br,
( ) 8H), 2.21(s, 3H), 0.86(m, 2H),

N 0.70(m, 2H).

4-(cyclopropylamino)-N-(2-methyl-5-(4-((4-methylpiperazine-1-yl)methyl}-3-
(trifluoromethyl)phenylcarbamoylphenyl)thienof3,2-d}jpyrimidine-7-carboxamide

76



C.)i li) 14,

/ (R) -4-(cycl opropylam no)-N(5-(3

-(3-(di met hyl am no) pyrrolidine-1 -y1)-5-
(trifluoronethyl)benzoam do) - 2- net hyl phenypt hi enoP, 2-cf | pyri m di ne-7-
car boxam &0 20936841/ 093684PCT/ | CR2011/ 000664 85 NN HNPCTIKREIN/GOBH64

cF3 111 NWR (300 MHz, DMbO- d6)811.8 (s, 1H), 10.4 (s, 1H), 8.93 (s,

114), 8.64 (s,

(d, 1H), (736
311), 0.80 (m
4- (cycl opropyl

(trifluorjonmeth
i de " | NN 4
38

s 8,725 —tH); 3 X -
2@\, 0. 66 211)
am INGJ =M\ (22 | - 5- (13- (4- met hykpiNpgraZ300- Mivel) DRMSO-
|y|i a 3 ) thi eno[ 3, 2-gfjspy.8d(€ dHye104%8r bH)X 3
1 L CF 9.05(s, 1H), 8.95(d, IH), 8.86(s,
3 1H), 8.76(s, 1H), 8.20(d, 1H),
8.12(d, 1H), 7.70(s, 1H), 7.68(s,
1H), 7.47(d, 1H), 3.55(s, 2H),
N 3.04(m, 1H), 2.53(s, SH), 2.39(br,
( ) 8H), 0.97{t, 3H), 0.86(m, 2H),
{ 0.70(m, 2H).

111), 8.49 (s, 111), 7.74 (s, 111), 7.63 (s, 1H), 7.56

4-(cyclopropylamino)-N-(5-(4-({4-ethylpiperazine-1-yl)methyl)-3-
(trifluoromethyl)phenylcarbamoyl)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-
carboxamide

39

'H NMR (300 MHz, DMSO-ds)
A~ 511.74 (s, 1 H), 10.51 (s, 1 H), 8.92
NN N 0 (s, 1 H),8.67 (s, 1 H), 8.58 (5, 1 H),
HNT N 8.31 (s, 1 H), 8.28 (d, 1 H), 7.96 (d,
s/ o H CF 1 H), 7.94 (s, 2 H), 7.77 (¢, 1 H),
3 7.58 (4, 1 H), 7.27 (d, 1 ED), 2.44 (s,

3 H).

4-amino-N-(2-methyl-3-(3-(trifluoromethyl)benzamido)phenylthieno[ 3,2-d]pyrimidine-
7-carboxamide

40

NS @ 'H NMR (300 MHz, DMSO-dg) &
i HN o 11.8 (s, 1H), 10.4 (s, 1H), 8.95 (5,
HNW N 1H), 8.66 (d, 2H), 8.50 (s, 1H),
A s-/ © H CF, $.26 (d, 2H), 7.65 (4, 1), 7.50 (4,
1H), 7.27 (d, 1H), 3.74 (m, 4H),
N - | 3.03 (m, 1H), 2.98 (m, 4H), 2.48 (s,
Q 3H), 0.85 (m, 2H), 0.68 (m, 2H).

4-(cyclopropylamino)-N-(2-methyl-5-(4-morpholino-3-
(trifluoromethyl)benzamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

41

N“"N o 0 'H NMR (300 MHz, DMSO-
A ] j@\ CF. | 4811746, 1H), 1031(s, 1H),
I’:‘I 7N N 3 18.90(s, 1H), 8.62(m, 2H), 8.43(s,
S H H 1H), 7.52(d, 1H), 7.3%(s, 1H),
7.32(s, 1H), 7.23(d, 1H), 6.98(s,
HN 1H), 6.38(s, 1H), 3.12(m, 2H),
3.03(m, 1H), 2.42(s, 3H), 2.29(m,
2H), 2.12(s, 6H), 1.69(m, 2H),

N | 0.84(m, 2H), 0.68(m, 2H).

4-(cyclopropylamino)-N-(5-(3-(3-(dimethylamino)propylamino)-5-

=

m
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N 4)611.8 (s,
111),

8.51 (s,

IH), 10.4 (s,
/[Hcr3 . 7.

7.56 (d, 111),7.38 (s, 111),

(m 111), WD 231/493¢8441) ,
4- (cycl opropyl am rn) - NA2- net hyl -

0.83 (m

111),
94 (s, 1H),

86 7.27 (d, 111),
0.69 (m 211)PCT/KR2011/000664

5- (3- (mmphol i no- 5-

211),

8.93 HN (s,
7.75 (s, 1H),

111), 8.64 (s, 211),
7.67 (s, 1H),

3.77 (m 411), 3.05

(trifluoronet hypbenzoam do) phenypt hi eno[ 3 2-cl ] pyrimdine-7-carboxam

de 11"--F"

N4 NTITT NVR (JUU VHZ,

{trifluoromethyl)benzamido)- 2-methy1pheny1)ﬂueno[3 2-d]pyrimidine-7-carboxamide

42

—_—

NN

o
HN\I
2 s/

o

'"H NMR (300 MHz, DMSO-
dg)811.75 (s, 1 H), 10.21 (s, 1 H),
8.95 (s, 1 H), 8.70 (s, 1 HD, 8.58 (s,
1 H), 8.03 (m, 4 H), 7.65 (m, 4 H),
7.24 (d, 1 H), 243 (s, 3 H); MS
m/z [M+1] 403.96

4-amino-N-(5-benzamido-2-methylphenyl)thieno[3,2-dlpyrimidine-7-carboxamide

43

H;

S REW:
2
"W" " o,
S H H
o\.

'H NMR (300 MHz, DMSO-
dg)311.72 (s, 1 H), 10.20 (s, 1 H),
8.92 (s, 1 H), 8.65 (s, 1 H), 8.59 (s,
1 H), 7.92 (br s, 2 H), 7.55 (d, 1 H),
7.25 (d, 1 H), 7.14 (br s, 2 H), 6.70
(s, 1 H), 3.83 (s, 6 H), 2.44 (s, 3 H)

4-amino-N-(5-(3,5-dimethoxybenzamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-

carboxamide

7\
=Z

Yy

'"H NMR (300 MHz, DMSO-
de)511.75 (s, | H), 10.83 (s, 1 H),
10.30 (s, 1 H), 9.04 (s, 1 H), 8.85
(s, 1 H), 868 (s, 1 H),825(, 1
H), 7.98 (d, 2 H), 7.90 (m, 1 H),
7.75 (m, 1 H), 7.56 (m, 4 H), 7.31
(m, 2 H), 2.46 (s, 3 H), 2.31 (s, 3
H); MS m/z [M+1] 516.91

N-(5-benzamido-2-methylphenyl}-4-(5-methylpyridin-2-ylaminc)thieno{3,2-
d]pyrimidine-7-carboxamide

45

NH,

0 8
N CF,
F'|\|'?| EMQ,
Na s

N

w7

'H NMR (300 MHz, DMSO-
dg)811.75 (s, 1 H), 10.54 (5, 1 H),
8.92 (s, 1 H), 8.67 (s, 1 H), 8.56 (s,
1 H), 8.42 (s, 1 H), 8.14 (s, 1 H),
8.09 (s, I H), 7.95 (s, 2 H), 7.64
(m, 2 H), 7.60 (d, 1 H), 7.29 (d, 1
H), 6.36 (m, 2 H), 2.45 (5, 3 B)

N-(5-(3-(1H-pyrrol-1 -yl)-S-(triﬂuoromethyl)benzamido)—2-mcthy1pheny1)-4-

aminothieno[3,2-d]pyrimidine-7-carboxamide

46

[ HN@ O
Hsz"\\@—Q N
S H CF;

'H NMR (300 MHz, DMSO-
de)511.71 (s, 1 H), 10.40 (s, 1 H),
8.90 (s, 1 H), 8.86-8.62 (m, 2 H),
8.07-7.78 (m, 2 H), 7.63-7.48 (m, 3
H), 7.30-7.20 (m, 1 H), 7.13-7.05
(m, 1 H), 3.00 (s, 6 H), 2.43 (s, 3
H)
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d4811.8 (s,
8.50 (s, 111),

(

21); NB

111),

7.27 (d 1

., '6')022025539?
raiz [N%ll 638. 62
4- (cycl opropyl am no) - N (2-net hyl-5- (444- et hyl -

10.5 (s, 111),
/. CF3 8.25 (d, 211),

g 211),

311), 1.80 (m 211),

8.93 H\N (s,
7.98 (d,

111),
111),

8.66 (s,
7.58 (d,

2H),
111),

87 3.04 (m 1H

0.83 (2m702('5‘ﬂ) fé%’]'%'é“"ﬁ‘?ﬁﬁm

1, 4-di azepan- 1- Anet hyl

) - 3f 4-amino-N-(5-(3- (chmethylammo)—S-(tnﬂuorome Dbenzamido)-2-
(trifluorjomet hyleBReRHiks o) RRBRNImidikE-Laed a&i pyri m di ne-7- car boxam
ide N -e-N-HN40
Py 'H NMR (300 MHz, DMSO-
NN uN 0 dg)511.78 (s, 1H), 10.70 (s, 1H),
HzN’W N 8.94 (s, 1H), 8.75-8.65 (m, 1H),
-4 o H CF; 8.59-8.53 (m, 2H), 8.35-8.25 (m,
1H), 8.25-8.15 (m, 1H), 8.10-8.07
47 (m, 1H), 8.01-7.90 (m, 2H), 7.63-

N
iy

7.59 (m, 1H), 7.32-7.29 (m, 1H),
7.19-7.15 (m, 1H), 2.47 (s, 3H)

N-(5-(3-(1H-imidazol-1-yl)-5-(trifleoromethyl)benzamido)-2-methylphenyl)-4-

aminothieno[3,2-d]pyrimidine-7-carboxamide

48

P
N HN‘O 0
s/ o H

F

CF,

'H NMR (300 MHz, DMSO-
dg)811.76 (s, 1 H), 10.55 (s, 1 H),
8.93 (s, 1 H), 8.68 (s, I H), 8.59 (s,
1 H), 8.31 (s, 2 H), 8.20 (s, 1 H),
8.15 (d, 1 H), 7.94 (m, 2 H), 7.60
d, 1 H), 7.39 (d, 1 H), 2.46 (s, 3
H); MS m/z [M+1] 489.95

4-amine-N-(5-(3-flucro-5-(trifluoromethyl)benzamido)-2-methylphenyl)thieno[3,2-

d}pyrimidine-7-carboxamide

49

N

2wl o
HZNW N
s-4/ o H

CF,3

»
C

'H NMR (300 MHz, DMSO-
dg)311.74 (s, 1 H), 10.49 (s, 1 H),
8.92 (s, 1 H), 8.67 (s, 1 H), 8.58 (s,
1 H), 8.27 (m, 2 H), 7.95 (m, 3 H),
7.59 (d, 1 H), 7.27 (d, 1 H), 3.68 (s,
2 H), 2.45-2.27 (m, 10 H), 0.98 (m,
3 H); MS w/z [M+1] 597.92

4-amino-N-(5-(4-((4-ethylpiperazine-1-yDmethyl)-3-(trifleoromethyl)benzamido)-2-
methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide

50

CMAc

'H NMR (300 MHz, DMSO-
ds)511.78 (s, 1 H), 1049 (s, 1 H),
8.93 (s, 1 H), 8.66 {d, 1 H), 8.59 (s,
1 H), 8.31 (s, 1 H), 8.23 (m, 2 H),
7.93 (m, 2 H), 7.59 (d, 1 H), 7.27
(d, 1 H), 4.58 (d, 1 H), 4.05 (m, 1
H), 2.69 (m, 4 H), 1.25 (m, 4 H)
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111 NVR (300 MHz, DVBO- d6)811.8 (s,
8.68 (d, 211),
7.61 (d, 88 4k CF 111),7.29 (d, 111),6.93(s, 111),
3H), WODI{e36sd 310, 2.02 (s,

WD 2011/ 093684PCT/ 1CR2011/ 000664

(s, 111),

(s,
211)

1H),
8.48 (m 211),

3H),

10.7 (s,
8.39 (d,

1H), 8.94 HN\N /
IH),7.73 (d, 111),
3.06 (m 1H), 2.

0.84 (m 211) PCT/RBYQA6A

4- (cyclopropyl am no) - N-(5 (4 (2,4-di rrethyl 111- |mdazole 1-y1)-3-

H

46

ynpenzoam do) - 2- et iyt phenyl

thie

[3, 2-d] pylri mi dilné: (#(%m@kla?ﬁtﬁ%dlpm@%%car x| @F),-“-&litkylmwleasmmm,
812. O AW&ilpppemedydspeylpipgriding-dod pectalq )

8.86(d, 111), 8. 64(s,

111), 8. 51(s, 111), 7. 60(m 111)

NZ N

W

L Wy

'H NMR (300 MHz, DMSO-
de)311.69 (s, 1 H), 10.51 (s, 1 H),
10.14 (s, 1 H), 9.00 (s, 1 H), 8.76
(s, 1 H), 8.68 (d, 1 H), 831 (s, 1
H), 8.28 (d, 1 H), 7.96 (d, 1 H),
7.80-7.73 (m, 3 H), 7.68 (d, 1 H),
741 (m, 2 H), 7.28 (d, 1 H), 7.17
(t. 1 H), 2.46 (s, 3 H); 548

N-(2-methyl-5-(3-(trifluoromethyl)benzamida)phenyl)-4-(phenylamino)thienof3,2-

d]pyrimidine-7-carboxamide

=~
N
N\| HN@ o)
SenY N
N o CFs
|
N

MS m/z [M+1] 571

N-(2-methyl-5-(3-(trifluoromethyl)benzamido)phenyl}-4-(pyridine-4-

ylamino)thieno[3,2-d]pyrimidine-7-carboxamide

'H NMR (300 MHz, DMSO-
dg)511.19 (s, 1 H), 10.50 (s, 1 H),
8.93 (s, 1 H), 8.62 (s, 1 H), 8.50 (s,
1 H), 8.30 (s, 1 H), 8.27 (d, 1 H),
7.95 (d, 1 H), 7.87 (d, 1 H), 7.77 (,
1 H), 7.59 (dd, 1 H), 7.31 (m, 3 H),
6.43 (m, 2 H), 2.40 (s, 3 H);MS
m/z [M+1] 549.77

N-(2-methyl-5-(3-(trifluoromethyl)benzamido)phenyl)-4-(pyridine-2-

ylamino)thieno[3,2-d]pyrimidine-7-carboxamide

(trifluorpmet
DVBO- d6)
51
52
53
54

N
N
| HN@ o
x

'H NMR (300 MHz, DMSO-
dg)811.75 (s, 1 H), 10.78 (s, 1 H),
8.93 (s, 1 H), 8.81 (br d, 2 H), 8.62
(d, 1 H), 8.58 (s, 1 H), 8.08 (4, 1
H), 8.06 (d, 1 H), 7.92 (s, | H),
7.85 (t, 1 H), 7.76 (¢, 1 H), 7.62
(dd, 1 H), 7.29 (d, 1 H), 2.45 (s, 3
H)

4-amino-N-{(5-(isoquinoline-1-carboxyamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-

7-carboxamide

80



t7.-NH 7.53(m 211), 7.36(t,111), 7.15(s, 89 1H),3.73(m 211),
3.55(m 211), 3.16(m 111), 2.69(m 411), 2.49(s, 3H), 2.24(m
2H), 0.85 0.69(m 21). 4-(cycl opropylamn no)

-fluoro-5- 2(ﬁ%_%s‘mth 1-1, 4-di azepane-1 yI) 5- (tri P&/%OH"MOGM
fl uor onet hyI ) benzoam do) phenyl )t hieno[ 3 , 2-d] pyri m di ne-7 -carbox
amde tf-7-"N_. 111 NVR (300 MHz, DMBO- IN\ HNN d6)811.8 (s, 111),

10.6 (s, ||H), 18.94 (s, 111) 8.67 (d, 211), 8.0 ¥m&r idb)MHiOB@Eﬁ)
8.33 (d, |211), 8. og/gﬁ 111) @ 60 (d, * IH) ,%%.1;294( %1)0677(529H)
(s,111), ~ HN o 9.47 (s, 1 H), 8.94 (s, 1 H), 8.80 (s,
HzN’L\/}-Q N 1 H), 8.68 (s, | H), 8.58 (s, | H),
55 s/ o H 77N\ 8.30 (d, 1 H), 8.25 (d, 1 H), 7.93-
N __ 7.81 (m, 5 H), 7.66 (d, 1 H), 7.28
(d, 1 H),2.44 (s, 3 H)
4-amino-N-{5-(isoquinoline-3-carboxyamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-
7-carboxamide .
NN 'H NMR (300 MHz, DMSO-
< AN % de)511.76 (s, 1 H), 10.65 (s, 1 H),
HN p N / 8.94 (s, 1 H), 8.80 (s, 1 H), 8.59 (s,
S o H JN\-0 1 H), 821 (m, 2 H), 7.95 (br s, 2
56 N __ H), 7.88 (t, 1 H), 7.68 (m, 3 H),
7.30 (d, 1 H), 2.45 (5, 3 H)
4-amino-N-{5-(4-methoxyquinoline-2-carboxyamido)-2-methylphenyl)thieno{3,2-
d]pyrimidine-7-carboxamide
'H NMR (300 MHz, DMSO-
N7 N o d)511.73 (s, 1 H), 11.68 (s, 1 H),
< BN 10.25 (s, 1 H), 8.94 (s, 1 H), 8.65
Hz2N T o N NH (s, 1 H), 8.58 (s, 1 H), 7.92 (brs, 2
57 S I H), 7.65 (=, 2 H), 7.46 (m, 2 H),
7.26 (d, 1 H), 7.21 (¢, 1 H), 7.05 (t,
1 H), 2.44 (s, 3 H)
N-(5-(1H-indole-2-carboxyamido)-2-methylphenyl)-4-aminothieno[3,2-d]pyrimidine-7-
carboxamide
'H NMR (300 MHz, DMSO-
NZ N dg)811.72 (s, 1 H), 10.54 (s, 1 H),
< L HN 0 8.92 (s, 1 H), 8.81-8.73 (m, 3 H),
58 HoN p N N 8.54 (s, 1 H), 8.19 (m, 2 H), 8.07 (t,
s o HoON 1 H), 7.67 (br t, 1 H), 7.57 (m, 1
e H), 7.27(t, 1 H), 2.42 (s, 3 H)
4-amino-N-(2-methyl-5-(picolinamido)phenyl)thienof3,2-djpyrimidine-7-carboxamide
=
N\ |N HN@ O
“ HoN ) " MS m/z [M+1] 405.41
s o f N
4-amino-N-(2-methyl-5-(nicotinamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide
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90 3.04 (m 111),
0.84 (m 211),
4- (cycl opropyl ami i no) - N-(5-(3-(2, 4-di met hyl -

2.48 (s, 311),

2.32 (s,

1 NO0.70 (m 211)

N 311),

2.12 (s, 311),

1H i m dazol e-1-y1) - 5-

(trifl uor SwaR2MYPIBERINZ Oarmi do) 2- met hyl phenyl )t hi enop, 2-RIFKR291 1064 7- C
ar boxam de

1H), 10.6 (s, IH), 8.94 HNN/ (s, 111), 8.68 (d, 211), 8.55 (m 3H),
oH . CF3 8297(s;—t1t1),—823 \b, 1371y 804 (s, 91— 111), 762
(d,1H), 7.30 (d, 111) 'H NMR (300 MHz, DMSO-
- NN dg)311.39 (s, 1 H), 10.56 (s, 1 H),
. l 8.93 (s, 1 H), 8.77 (m, 2 H), 8.69
HzN (d, 1 H), 8.58 (s, 1 H), 7.86 {m, 2
60 5 7N H), 7.57 (dd, 1 H), 725 (d, 1 H),
=N 243(s,3H)
4-amino-N-{5-(isonicotinamido}-2-methylphenyl)thieno[3,2-d]pyrimidine-7-
carboxamide
NP N @ 'H NMR (300 MHz, DMSO-
b HN o) ds)811.75 (s, 1 H), 10.55 (s, 1 H),
HNT N 8.92 (s, 1 H), 8.68 (d, 1 H), 8.59 (s,
s/ o H CFy 1 H), 8.35 (d, 2 H), 8.12 (s, 1 H),
792 (br s, 2 H), 7.59 (dd, 1 H),
61 7.50 (s, 1 H), 7.28 (d, 1 H), 6.98 (s,
N 1 H), 2.44 (s, 3 H), 2.36 (s, 3 H);
[N/>— MS m/z [M+1] 551.88
4-amino-N-(2-methyl-5-(3-(2-methyl-1H-imidazole-1-yl)-5-
(trifluoromethyl)benzamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide
'H NMR (300 MHz, DMSO-
NN de)511.71 (s, 1 H), 10.33 (s, 1 H),
< M HN 0 8.92 (s, 1 H), 8.66 (d, 1 H), 8.57 (s,
HzN ) N 1 H), 7.93 (m, 2 H), 7.81 (m, 2 H),
62 S o pr 7.57 (m, 2 H), 7.43 (brt, 1 H), 7.25
(d, 1 H),2.43 (s, 3 H)
4-amino-N-(5-(3-fluorophenylamido)-2-methylphenyl}thienof 3,2-d]pyrimidine-7-
carboxamide
'H NMR (300 MHz, DMSO-
NN dg)811.71 (s, 1 H), 10.53 (s, 1 H),
< HN 2 cF, 8.91 (s, 1 H), 8.59 (m, 2 H), 7.97
HN ) N (m, 2 H), 7.83(d, 1 H), 777 (4, 1
63 S (o HJ@ H), 7.69 (br t, 2 H), 747 (d, 1 H),
7.24(d, 1 H), 2.45 (s, 3 H)
4-amino-N-(2-methyl-5-(2-(trifluoromethy!)benzamido)phenyl)thieno[ 3,2-d]pyrimidine-
7-carboxamide

INHN "11 NMR (300 MHz, DMBO-

d6)511. 8 (s,
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N 7.18 (s, 111), 3.04 (m 111), 2.46 (s, C311), 0.85 (m 2H), 0.70
(m 211) N

N-(5-(3-(1Himdazole-1-y1)-5-(trifluoronethyl)benzoam do)-2-net hyl ph
enyl) - 4- Wﬁfp&f@;ﬁ@épyl am no)t hi eno[ 3, 2-d] pyri m di ne- 7-%5&)%9%%@31 WO
2011/ 093684PCT/ 1CR2011/ 000664 92 IPIr* NN * HNN /oH CF3 111 NWR (3 00
MHz, DvB0d6)81 1.8 (s, 1H), 10.3 (s, 111), 8.93 (s, 111), 8.64 (d,

211), 8.5 (s,| 111), 7.55 (d, 111), 7.46 (s, [111), 7.32 (s, 111),
7.26 (d, [111),l 6.9 IH), =354 (m 411), 3.115(m 111), 3.05 (m
111), 2.44 (s,| 311 . 2BNES , 01.89 (m 21H NMRg{300mMER40DMSO69
(m 211) N )N N dg)311.55 (s, 1 H), 10.34 (s, 1 H),
(S) - 4- (cykcl oprlopyl a )-No(5- (3 ( hyl |f%18)] Jéﬁsdlmsﬁﬂl_{?ﬁ
A 1 H), 7.91 (m, 2 H), 7.55 (d, I Hj,
(trifluorjoget hyl ) benzoani do) - 2- met hyT phenyl ) t h?%n(%@} 7‘?%?535/?%7833 H? 7
! - PO T TH), 693 (s, 1 H), 3.65-3.51 (m,
car boxam%‘é N..--c?N"H NWR (30 , DNVB0 H), 243 (s, 3 H), 2.38 (5, 6 H), 2.28
{(R) {(m, 2 H), 1.95 (m, 1 H)

N~
{R)-4-amine-N-{5-(3-(3-(dimethylamino)pyrrolidine-1-y1)-5-
(trifluoromethyl)benzamido)-2-methylphenyl)thienof3,2-d]pyrimidine-7-carboxamide

'H NMR (300 MHz, DMSO-
2~ dg)511.70 (s, 1 H), 10.23 (s, 1 H),
No Nl 0 8.91 (s, 1 H), 8.68 (d, 1 H), 8.57 (s,
HNT N / 1 H), 7.92 (br s, 2 H), 7.54 (m, 3
65 s/ o H 3 H), 7.42 (t, 1 H), 7.24 (d, 1 H), 7.13
(dd, 1 H), 3.83 (s, 3 H), 2.42 (s, 3
H)
4-amino-N-(5-(3-methoxybenzamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-
carboxamide
NN 'H NMR (300 MHz, DMSO-
| HN o} dg)811.73 (5, 1 H), 10.50 (s, 1 H),
N N 8.92 (s, 1 H), 8.68 (d, 1 H), 8.57
s/ o H (s,1 H), 8.16 (d, 2 H), 7.91 (m, 4
66 H), 7.57 (dd, 1 H), 7.26 (d, 1 H),
CFs 244 (s,3H)
4-amino-N-(2-methyl-5-(4-(trifluoromethyl)benzamido)phenyi)thieno[3,2-d]pyrimidine-
7-carboxamide
'H NMR (300 MHz, DMSO-
de)811.72 (s, 1 H) 10.58 (s, 1 H),
NN 8.92 (s, 1 H), 8.68 (s, 1 H), 8.57 (s,
s HN o 1 H), 7.92 (br s, 2 H), 7.41 (dd, 1
H2N ) H H), 7.24 (d, 1 H), 6.61 (s, 1 H),
67 s o I\ 2.42 (s, 3 H), 2.12(m, 1 H), 1.10
N (m, 2 H), 0.97 (m, 2 H); MS m/z
[M+1] 435.26
N-(3-(4-aminothieno[3,2-d]pyrimidine-7-carboxyamido)-4-methylphenyl)-5-
cyclopropylisoxazol-3-carboxamide
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1HN .
211),
111), 7.0
2.70 On,

(m 211),

d4611. 8 (s,
8.49 (s,

g%ﬁ??”é%éﬁ’(

0.69 (m

114),
111),

s, 311)
211)

10.3 (s,
/| CF3 7.54 (d,
3.63 (m 2H)

110, 7.45
93 3.54 (

., 2.28 (s, 311),

110, 8.93 HN\N (s,

111), 8.64 (d,
211), 7.26 (d,

R}

(s,
t, 211),
1.92 ' (

4- (cycl opropyl am no) - N- (2-net hyl -5-(3-(4-nethyl-1, 4-di azepan- 1-y1)-5-

(trifluorjonet hypbenzoam do)phenyQ hi eno[ 3, 2-d] pyri m di ne- 7- car boxam{d
e 111 NVR (3 00 NyzN DMVBO- d6)61 1.8 (s, |1H), 10.2 (s, 110, 8.93
0 40 H\ N HN 0
H,N N
R YA ”’«T=3L\
N..N/ MS m/z [M+1] 516.22
68
F
4-amino-N-(5-(1-(4-fluorobenzyl)-3-methyl-1H-pyrazole-5-carboxyamido)-2-
methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide
'H NMR (300 MHz, DMSO-
2~ dg)311.73 (s, 1 H), 10.50 (s, 1 H),
NN e 0 8.88 (s, 1 H), 8.66 (s, 2 H), 8.29
FREQN N (m, 3 H), 7.95 (d, 1 H), 7.77 (t, 1
60 I §4 o H CF H), 7.58 (d, 1 H), 7.27 (4, 1 H),
3 3.01(d, 3 H), 2.44 (s, 3 H); MS m/z
[M+1] 486.39
N-(2-methyl-5-(3-(trifluoromethyl)benzamido)phenyl)-4-(methylamino)thieno{3,2-
d]pyrimidine-7-carboxamide
'H NMR (300 MIz DMSO-
de)511.76 (s, 1 H), 10.50 (s, 1 H),
NP N 8.94 (s, 1 H), 8.66 (br s, 2 H), 8.48
! HN 0 {brs, 1 H),831(s,1 H),828(d, 1
HN” X N H), 7.95(d, 1 H), 7.77 (t, 1 H), 7.58
70 A s/ o H CF, (dd, 1 H), 7.27 (d, 1 H), 3.05 (m, 1
H), 2.44 (5, 3 H), 0.83 {m, 2 H),
0.68 (br s, 2 H); MS m/z [M+]]
512.25
4-(cycloamino)-N-(2-methyl-5-(3-(trifluoromethyi)benzamido)phenyl)thieno[3,2-
d]pyrimidine-7-carboxamide
'H NMR (300 MHz, DMSO-
NP N do)511.78 (s, 1 H), 10.50 (s, 1 H),
| HN o) 8.90 (s, 1 H), 8.67 (s, 1 H), 8.60 (s,
HNT XY N 1 H), 8.27 (m, 3 H), 7.95 (d, 1 H),
7 5 J/ o H CFs 7.77 (t, 1 H), 7.58 (d, 1 H), 7.26 (d,
1 H), 4.58 (m, 1 H), 2.44 (s, 3 H),
2.01-1.47 (m, 8 H)
4-(cyclopentylamino)-N-(2-methyl-5-(3-(trifluoromethyl)benzamido)phenylthienof3,2-
dlpyrimidine-7-carboxamide
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(s, 111), 8.63 (d, 211), 8.49 (s, 111), F3 rM*C 8.25 (s, 111), 8.08
(d. 111). 7.55 (d. - 10 111), 7.23 (d.111), 7.04 (d,1H), 94 ' qv- NH
3.52 (m (m 111), 2.74 N (m 211), 2.4 19
(s, 611),%)1".1@3%1 111), 1.77 (m 111), 0.84  (n. gpl(‘fﬁk %}’éaé'"“%
211) (R)-4-(cycl opropyl am no)-N-(5
-(4-(3-(dinethylaminoypyrrolidine-1 -yl)-3 -

(trifluorjonetH ypbenzoam do) 2- et hyl phenypt hileno[ 3, 2-d] pyri m di ne-74c
ar boxam de TH Nyp~(g 00 DVBO- d6)51 1.7 (s, 111), 10.2 (s,
1H), 8.93 95 (¢ 40 Q.I HN 0
HN
/J o H MS m/z [M+1] 563.07
Z s CF;
72 |
N
N-(2-methyl-5-(3{trifluoromethyl)benzamido)phenyl)-4-(6-methylpyridine-3-
ylamino)thieno[3,2-d}pyrimidine-7-carboxamide
NN 'H NMR (400 MHz, DMSO-d¢)s
< BN 0 11.72 (s, 1H), 10.53 (s, 1H), 10.04
HN ) N (s, 1H), 9.43 (br s, 1H), 8.98 (s,
s o H CF, 1H), 8.72 (s, 1H), 8.69 (s, 1H), 8.31
(s, 1H), 8.29 (d, 1H), 7.97 (d, 1H},
7.79 (t, 1H), 7.58 (d, 2H), 7.29 (d,
73 N 1H), 7.08 (d, 2H), 3.89 {d, 3H),
3.24-3.11 (m, 5H), 2.98 (t, 2H),
2.46 (s, 3H), 1.27 (t, 3H); MS m/z
[M+1] 660.07
4-(4-(4-ethylpiperazine-1-y)phenylamino)-N-(2-methyl-5-(3-
(trifluoromethylYoenzamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide
'H NMR (300 MHz, DMSO-
NP N de)511.79 (s, 1 H), 10.54 (s, 1 H),
it HN o] 8.94 (s, 1 H), 8.68 (br s, 1 H), 8.65
HNY XX N (s, 1 H), 8.50 (br s, 1 H), 8.46 (5, 1
s/ o H CF; H), 8.40 (s, 1 H), 8.22 (s, 1 H), 8.18
(s, 1 H), 771 (s, 1 H), 7.59 (dd, 1
74 H), 7.29 (d, 1 H), 3.03 (m, 1 H),
N 245 (s, 3 H), 2.18 (s, 3 H), 0.85
/[ ? (m, 2 H), 0.68 (m, 2 H); MS m/z
[M+1] 614.0
4-(cyclopropylamino)-N-(2-methyl-5-(3-(4-methyi-1H-imidazole-1-yl)-5-
(trifluoromethyl)benzamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide
P
b ) o
HN y N
75 5 o H CF; MS m/z [M+1] 610.67
LY
L
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'MLO CF3 N (s, 111), 8.63 (d, 211), 8.49 (s, 111), 8.25 (s, 111),
8.08 (d, 111). 7.55 (d, 110, 7.23 (d,111), 7.04 (d,111), H pr-N 3.52
(n, 511)1\6’09]?/63& 111), 2,74 (m 211). 2.43 (s. 3

611),  1.03(m q11). 1.77 (m 111), 0.84 (m 211),1‘;%?"8'520@06%1)
WO 2011/ 093684PCT/ KR2011/ 000664

(S)-4-(cyclopropyl am no) - N (5-(4-(3- (di net hyl ami no) pyrrolidine-1-y1)-
3- 4-(cyclopropylamino)-N-(2-methyl-5-(4-(4-methylpiperazin-1-yl)-3-
(trifluorjomet hy, @cﬂ&ﬁﬂﬁ?l}ﬁ@}zarﬂidﬂﬁheﬁybtﬂgaﬁtﬂit—)ﬂp&mﬂﬁez- ydufiaedi ne- 7- car
boxam de {96—6{46—60—CF3—NHN——"—N-131-NVR - :
11. 74(s, |111) | 10.52(s, 11 8.89(s, 111),8./64(m 2H), 8.45(s, 111),
8.39(s, 111), 8. 19NH~N11), (s, 111), 7.58(d, 111), 7.28(d, 111)
4.10(m 111), 2l-iN8 .2 243 (g, 311), 2.17(d, 611), 1.96(m 411),
1.65(m 211). N
MS m/z [M-+1] 638.58
76 N
N—

7
(8)-4-(cyclopropylamino)-N-(5-(4-((3-(dimethylamino)pyrrolidin-1-yl)methyl}-3-
(triflucromethyl)benzoamido)-2-methylphenyl}thieno[3,2-d]pyrimidine-7-carboxamide

=~
N\ N HN@ o
N 8
A 5 CFa | MS m/z [M+1] 606.57
77
N
v
N
4-(cyclopropylamino)-N-(2-methyl-5-(4-((4-methyl-1H-imidazole-1-yl)methyl)-3-
(triflucromethyl)benzoamido)}phenyl)thieno[3,2-d]pyrimidine-7-carboxamide
NP N 'H NMR (300 MHz, DMSO-
| HN 0 ds)811.75 (s, 1 H), 10.53 (s, 1 H),
HN. X N 8.89 (s, 1 H), 8.66 (s, 2 H), 8.46 (s,
| §4 o H CF, 1 H), 8.39 (s, 1 H), 8.33 (br g, 1 H),
822 (s, 1 H), 8.18 (5, 1 H), 7.71 (s,
78 1 H),759(d,1H),729 (d,1H),
N 3.03(d,3H),2.45(s, 3 H), 2.18 (s,
/[N} 3 H); MS m/z [M+1] 566.49
N~2-methyl-5-(3-(4-methyl-1H-imidazole-1-yl)-5-
(trifluoromethyl)benzoamido)phenyl)-4-(methylamino)thieno[3,2-d]pyrimidine-7-
carboxamide
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N- ( 2- net hyl

-5-

(3- (4- net hyl

-1H i m dazol e-1-y1) -

5-

(trifluoromethyl)benzoam do) phenyl)-4-(1-nethyl pi peridi ne-4-yl am no)t

hi eno[ 3, 2- d] pyri m di ne-7-carboxam de 97 0 a NOCF3 ..""""
1 Or200HE23484 NVR ( DMBSO, 300MHz) ;

ir -N

1H), 8.93(s,

8.24(s, 111), 8.

8 11.

111), 8. 64(s, 211), 8. 49(s, 111),
21(d, 111), 7. 63(d,

1H), 7. 54(dd, 111), 7. 24(d, 111),

. Si HH

75(s, 111HCT/KRRO041(08664

3.30(m

111),
211) .
4- (cycl ogr opy
I do) - 2- et hy
N..."r
111), 8.92(s,
8.49(s, 11%p, 8
111), 5.14(d,
311), 2.24(s,
2H), 0.64(m
4- (cycl of
3-

(trifluoronet

NSO H

A1)

2. 43(s,

311, 0.794(T,
I

i ethyl ami no) - 3-
I

d yr|n1d|ne -

,87B4(s, 111), 8.
12(s, 111), 8. 06(d,
IH), 3.30(m 111),
31), 2.06(m 211),

N03( m 111)
/90( m 211)},¢

6117,

' 838(t

211).

0 82(T—211), 0. 68(m
'H NMR (300 MHz, DMSO-
-4s2511.74 (soi dhetdfpphenEh 4
&:@r(@dxﬂhﬁdé(sgsm 164 G

Hy, 8. 4151(1%1 Hy .39 (1:(IsH).
1 H), 822 (s, 1 H), 8.18 (s,
725 o 11)11?)57 (f#

gl

-

m
)

1&?

ropys ﬂtﬂﬁiﬁ%ﬁﬁf{ - nﬂ%-&(?-(i-meﬂ;;l 2NN
T e o Ery B eSS PRSP PP T TP HE™HC car boxa

I di ne- 4-yl n
3 [y di ne-4-yTam no

m

de 99 isll 40

80

N“N

i

HN XY y
S

wey

N
0 H

J

CF,3

MS m/z [M+1] 620.59

4-(cyclopentylamino)-N-(2-methyl-5-{3-(4-methyl- 1 H-imidazole-1-y1)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

81

//‘\
1 wl) o
HNT N
s/ o H CF,
N
Je
N

E;J

MS m/z [M+1] 726.77

N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-y1)-5-

(trfluoromethyl)benzoamido)phenyl}-4-(4-(4-methylpiperazin-1-
yl)phenylamino)thieno{3,2-d]pyrimidine-7-carboxamide
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Nso CF3 " v-NHN rN 111 NMR (300 MHz, DMSO- d6)812.2
1(5,111),10 72(s 111), 9.00(d, 211), 8.65(s, | H), 8.50(s,

111), 8. 46(s ﬁ% 8.40(s,111), 8.24(s,111), 8.17(s,111),7.71(m 211),
7.57(d, 1 ) 201 Bodm 111), 2.18(s, 311), 0.83(m 211)PCT0<%28(H‘100@11)

N-(2 -chloro-5-(3 -(4-nethyl-1 Himd a 78le-1-y1)-5-
2011/ 093684PCT/ KR2011/ 000664

(trifluorjometiyCoenzoam do) phenyO-4-(cyclropr gpyl am no)t hi eno[ 3, Z- d] py
rim di ne-[7- carboxam de 10 | O ...CF3 -HH111 ii-P NQ vV.-NH , N
111 NMR ({DVMSO| 30 : (sg 111), 10.268s, NMI:tl)(Boosw&(,sDMSO-
111),8.84(dd, 1 s/110;5 (s 111), 8. 23(61§111&(LS) 118),0%65,, 1H){B.93
7.62(m 111), #ﬁ; /0% 7. 0584, )CF . 47)(( L1897 (432080 B4 (51 28),
2.71(m 111), 8(&7611), 2.16( 3. 76(8@9 @13, 783 G4 M) 775 49 |
0.68(m 2igh). dN )17610(m iH), 7. 9(1;1 EI;H
fR)-4-(cycI oprlopyl am no) - N- (5-(4-(3-( g‘?\b} hyl %ré)r?gﬁ%rtg %’lééﬁ% ﬁ)ﬁﬁ 3
(trifluorjomet hyDbenzoam' do) - 2-f uoroph yI )t hi eno[ 3, 2-cl byri m di ne-7-
car boxam|de 1¢1—CP 40 (=N TIri-
4-(cyclopropylammo)-N-(Z-methyl- -(4-(4-methy1 -1H-imidazole-1-y1)-3-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide
NZN @ 'H NMR (300 MHz, DMSO-
< HN 0 de)811.8 (s, 1HD, 10.6 (s, 1H), 8.93
HN T o N (s, 1H), 8.67 (d, 2H), 8.49 (s, 1H),
S CF; 8.38 (d, 2H), 8.12 (s, 1H), 7.60 (m,
%3 2H), 7.29 (m, 1H), 7.09 (s, 1H),
N 3.04 (m, 1H), 2.39 (s, 3H), 0.84 (m,

B 2H), 0.70 (m, 2H)

Co-
4.(cyclopropylaming)-N-(2-methyl-5-(3-(2-methyl-1H-imidazole-1-yl)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

NZ N HN@ o 'H NMR (300 MHz, DMSO-
HN Y N ds)811.8 (s, 1H), 10.3 (s, 1H), 8.93
s y/ o) H CF (s, 1H), 8.65 (s, 2H), 8.49 (d, 1H),
3 7.55 (d, 1H), 7.49 (s, 1H), 7.34 (s,
1H), 7.35 (d, 1H), z7.49 (s, 1H),
84 N 7.34 (s, 1H), 7.25 (d, 1H), 6.94 (s,
D 1H), 3.56 (m, 4H), 3.04 (m, 1H),

/tR) 2.26 (s, 6H), 0.77 (m, 6H)

N"--
/

(R)-4-(cyclopropylamino)-N-(5-(3-(3-(dimethylamino)pyrrolidine-1-yl)-5-
(trifluoromethyl)benzoamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide
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vs- NH141"

d6) 812. 05(s, 111), 10. 45(s, 111),

N In NVR (300 MHz, DMSO-
8.85(5,111) 8.79(d, 111), 8. 61(s,

1

111), 8. 360 dokidosBsa27(S, 1111 8. 24(s, 111),8.00(s, I 11), 7P§,p,kg201%0&64
7.19(d, 1H), 7.14(s, 111), 3.08(m 11), 2.65(s, 311), 2.49(s, 311)
0.78(m 211), 0.64(m 211).

N-(2-chlgro=5-(3-(2 4-dinethyl-1Himdazole-1-y1)-5-

(trifluorjomet hyebenzoam do henyl )-4-(cycl opriopyl am no) t hi eno[ 3, 2-d]

yrimding-7- c¢arbgeargde 10 al0-...,- Ns CF3- HHI P

v- NHHNi sr|-, 1 ). I H 0P 300MHz); §' (301)1 Miiz, 1 M-S

111), 8.92(s, ), (s.1H), 7.73%E1 lH)éﬁﬂésﬂH989

7.55(d, 110, 1 J%(s $-711) 0 7. 254 d, CF3. 76((5r1,H)4&€L‘) (S BHBG (s, 1H),

411), 3.03(m 2.44(s, 311), ONg&(m 211)|7% 756(¢

4- (cycl oprsspyl ami no) - N- (2- met hy1-5 (3-(rmr pho ok I,[&) 25 @, 18,

(trifluorlonmet hyl ) benzoam do) phen[byl eno[ 3, 2- %ﬁzg : e APBE% 4

nide 103jo it|o CF3 % * NHN 111 NWR ( )

11.70(s, |111)] 10.66(s, 1H), 10.
4-(cyclopropylaming)-N-{2-methyl-5-(3-(4-methylpiperazin-1-yl}-5-
(trifluoramethyl)benzoamido)phenyDthieno[3,2-d]pyrimidine-7-carboxamide

NF 'H NMR (300 MHz, DMSO-
< HN 0 d)511.8 (s, 1H), 10.4 (s, 1H), 8.93
HN N (s, 1H), 8.64 (s, 2H), 8.51 (s, 1H),
s/ o H CF; 7.94 (s, 1H), 7.75 (s, 1H), 7.67 (s,
1H), 7.56 (d, 1H), 7.38 (s, 1H),
86 7.27 (d, 1H), 3.77 (m, 4H), 3.05
N (m, 1H), 2.43 (m, 4H), 0.83 (m,
( ) 2H), 0.69 (m, 2H)

o
4-(cyclopropylamino)-N-(2-methyl-5-(3-(morpholino-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

NZ N 'H NMR (300 MHz, DMSO-
< M HN o dg)511.8 (s, 1H), 10.5 (s, 1H), 8.93
HNW N (s, 1H), 8.66 (s, 2H), 8.50 (s, 1H),
A s/ o H CF, | 825 (d, 2H), 7.98 (d, 1H), 7.58 (d,
1H), 7.27 (d, 1H), 3.83 (s, 2H),
87 3.04 (m, 1H), 2.70 (m, 8H), 2.44 (s,
N 3H), 2.39 (s, 3H), 1.80 (m, 2H),
( 0.83 (m, 2H), 0.69 (m, 2H); MS
N\) m/z [M+1] 638.62
7/
4-(cyclopropylamino)-N-(2-methyl-5-(4-((4-methyl-1,4-diazepan-1-yl)methyl)-3-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide
~ 'H NMR (300 MHz, DMSO-
NN HN o dg)511.8 (s, 1H), 10.7 (s, 1H), 8.94
) (s, 1H), 8.68 (d, 2H), 8.48 (m, 2H),
o8 HN Vs N 8.39 (d, 1H),7.73 (4, 1H), 7.61 (d,
S CFy 1H), 7.29 (d, 1H), 6.93 (s, !H),
3.06 (m, 1H), 2.46 (s, 3H), 2.10 (s,
N‘k 3H), 2.02 (s, 3H), 0.84 (m, 2H),
/I‘\‘-N 0.69 (m, 2H)




1H),9.01(s, 111),8.77(s,111), 8.68(d, 1H), 8.46(s, 111), 8. 40(s,

1H), 8.22(s, 111), 8. 18(s, 111), 7.74(t,311),7.60(d, 1H), 7. 41(t,

2H) , 7. 30( 1 %Eﬁ(t 111), 2.49(s, 3H), 2.18(s, 311).

N ( 2- et hs’Yd 193 4- et hyl - 1H i m dazol e- 1-y0- 5- PCT/KR2011/000664
(trifluoronet hyI ) benzoam do) phenyl) - 4- (phenyl am no) t hi eno[ 3, 2-d] pyri m
idine-7- WD 2011/ 093684PCT/ K122011/ 000664 carboxam de 104 0 a 0O
4r- --.. INrah 4QEy%lopr Yasinb)-N-(4- (N 4tcbrmé‘el‘§r1- «ibidaZoid-INYR3( DMSO, 300MHz ) ;
8 12.05(5, 11y gﬂ}ﬂ)beﬂzlﬁldo)ab Bbehini B0l b 8684

111), 8. 46{s|111) 11}, 3. 26(4n
411), 3.04-2.91(m5H) 311) 0.78(m 21T} MMR3(G0 i} . DMSO-
4- (cycl opgropylia ,go) R@.{ﬂ) 0LQ-GF,( 4- (4- net NPl pen(Hz i1 HE - 10.9575, - BH),
(trifluorjonet hyp!b I )thl eno[ 3, 2-|d9%¢s; i 1) dB8&(d,7 1Har HBK=m
de 105 0 |a O | , HHA111- 11 VelkbiH 8 10s1 11 HYNVR.00METD),
300MHz) ; |8 11. W&H 111) 10 , 111), 8.94(%33(m, 2H), 7.36(t, 1H), 7.15(s,
111), 8. 67(s; 211), 8.58(s, 1H), (d, 111), 7. 411 , 373, 2H), an 3Hn)
7.08(s, 111),|6.25(s, 111), 3/22(m 111), 3.dANe(mouH) 2.69mg @) 249(1) |
2.22(s, GH), 2.20(m 211), 0.87 (m 211), o.' 234( ZH)’OS(m 2H),
4- (cycl opropylam no) - N- (5-(3-(2- (dirrethylarrir mno) 5-

(trif1uorjomet fyphens AL dRly @RS PRGN § Gy a:SPYRsM O ne-7-Car

boxam de |106 (trifluoromethyl)benzoamido)phenyl)thieno[3,2-d)pyrimidine-7-carboxamide

NN 'H NMR (300 MHz, DMSO-
| HN 0 dg)511.8 (s, 1H), 10.6 (s, 1H), 8.94
(s, 1H), 8.67 (d, 2H), 8.50 (s, 1H),

N
s/ o H CFs 8.33 (d, 2H), 8.07 (s, 1H), 7.60 (d,
1H), 7.29 (4, 1H), 7.20 (s, 1H),
90 3.04 (m, 1H), 2.48 (s, 3H), 2.32 (s,

N 3H), 2.12 (s, 3H), 0.84 (m, 2H),
/[ N/>— 0.70 (m, 2H)

4-(cyclopropylamino)-N-(5-(3-(2,4-dimethyl-1 H-imidazole-1-yi)-5-
(trifluoromethyl)benzoamido)-2-methylphenyljthieno(3,2-d]pyrimidine-7-carboxamide

NP N @ 'H NMR (300 MHz, DMSO-
<M BN 2 de)511.8 (s, 1H), 10.6 (s, LH), 8.94
7o N (s, 1H), 8.68 (d, 2H), 8.55 (m, 3H),
S CF; 8.29 (s, 1H), 8.23 (s, 1H), 8.04 (s,
o1 1H), 7.62 (d, 1H), 7.30 (d, 1H),
N 7.18 (s, 1H), 3.04 (m, 1H), 2.46 (s,

[ > 3H), 0.85 (m, 2H), 0.70 (m, 2H)

N

N-(5-(3-(1H-imidazole-1-yl)-5-(trifluoromethyl)benzoamido)-2-methylphenyl)-4-
(cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamide
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OFN 41 " is CF3 Is -lir N3 yr-NH #14- 111 NWVR (DVMSO, 300MHz); 8

12. 14(s, IH), 10.26(s, 111), 8.96(s, 110, 8.84(dd, 111), 8.63(s,
111), 8.50(s, 111), 8.24(d, 111), 8.06(dd, 111), 7.61(m 111),
7.29(t, 1¥Q20m1/868, 111), 3.47(m 411), 3.02(m  111)PCIKRIHIHO06HH)
2.18(s, 610, 2.16(m 111), 1.76(m 1H), 0.82(m 211), 0.69(m 211).
(S)-4-(cycl opropyl am no) - N- (5-(4-(3-(di met hyl am no) pyrrolidine-1-yl)-
3-

(trifluorlomet hypbenzoam do)‘l uor ophenyl ) t d‘i,eno 3 20-(d rim dI ne- T-
)

car boxani|de 107 0 0g S VNH 1H %(S '
12. 16(s, |111), % of(s, 111), 8. 4ED. gg%“’)l ;
8.51(s, 111), 1. No7. 45(, ,%Fss(n B 2532(
1H), 3. 54(|lm 411) '111), 3.03( 32, A %H (S 11—5’

611), 1. 83(m 111), 0. 84(m 210, 0.630FF 211). :
(S)-4-(cyERopiopyl am no) - N- (5- ( 3-LB8- (di net hyl 354[@ é‘ﬂr@ 5 -
S- i, 34D, 084 (m, 2 069_
(trifluoronmethyl)benzoam do)-2-flu (sbphenyptr d pyri m I ne-7-
car boxanilde WO 2011/ 093684PCT/ KR2,G‘1&/ 000664 108 a oi'......
NAi k. CF3 H pil—S—1lv-NHN,
(S)-4-(cyclopropylamino)-N-(5-(3-(3-(dimethylamino)pyrrolidin-1-y1)-5-
(trifluoromethyl)benzoamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide

NF N 'H NMR (300 MHz, DMSO-
HN 0 de)d11.8 (s, 1H), 10.3 (s, 1H), 8.93

HNW N (s, 1H), 8.64 (d, 2H), 8.49 (s, 1H),
A s/ o H CF, 7.54 (d, 1H), 7.45 (s, 2H), 7.26 (d,

1H), 7.05 (s, 1H), 3.63 (m, 2H),
3.54 (t, 2H), 3.05 (m, 1H), 2.70 (m,
2H), 2.44 (s, 3H), 2.28 (s, 3H), 1.92

N
(’ \) (m, 2H), 0.84 (m, 2H), 0.69 (m,

2H)

93

4-(cyclopropylamino)-N-(2-methyl-5-(3-(4-methyl-1,4-diazepan-1-yl)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

'H NMR (300 MHz, DMSO-

de)511.8 (s, 1H), 10.2 (s, 1H), 8.93

o] n (s, 1H), 8.63 (d, 2H), 8.49 (s, 1H),

CF3 8.25 (s, 1H), 8.08 (d, 1H), 7.55 (d,

N\' g hD 1H), 7.23 (d, 1H), 7.04 (d, 1H),

91 | -NH 3.52 (m, SH), 3.04 (m, 1H), 2.74

(m, 2H), 2.43 (s, 3H), 2.19 (s, 6H),

1.93 (m, 1H), 1.77 (m, 1H), 0.84
(m, 2H), 0.68 (m, 2H)

{R)-4-{cyclopropylamino)-N-(5-(4-(3-(dimethylamino)pyrrolidine-1-y1)-3-
(trifluoromethyl)benzoamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide

'H NMR (300 MHz, DMSO-
' de)511.7 (s, 1H), 10.2 (s, 1H), 8.93
0 ﬂ 0 (s, 1H), 8.63 (d, 2H), 8.49 (s, 1H),
MNod NN CF3 8.25 (s, 1H), 8.08 (d, 1H), 7.55 (d,
95 NJ.g H H N 1H), 7.23 (d, 1H), 7.04 (d, 1H),

NH Q 3.52 (m, SH), 3.04 (m, 1H), 2.74
v N~ (m, 2H), 2.43 (s, 3H), 2.19 (s, 6H),
1.93 (m, 1H), 1.77 (m, 1H), 0.84
(m, 2H), 0.68 (m, 2H)
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5?2.." N 111 NVR (DMBO, 300MHz); 8 12.20(s, 111), 10.63(s, 1H),
8.97(s, 111),8.89(m 111), 8.64(s, 111), 8.51(s, 1H), 8.33(s, 111), 8. 30(s,
111),8.08(s, 111),7.65(m 111), 7.36(t,IH), 7.20(s, 111), 3.04(m

111), 2. 320 31Y938416(s, 3H), 0.84(m 210, 0.68(m 211)RCI/KR2011/000664
4- (cycl opropyl am no) - N- (5-(3-(2, 4-di met hyl 1H i m dazol e-1-y1) - 5-
(trifluoronethyl)benzoam do) 2-f1 uorophenyl )th| eno[ 3, 2- d] pyr| m di ne-7
- car boxanfirde uu |\|[-(;k|)\| N 1411 I\ISI |(4-%h319§\s|:bﬁianm{q I== gdllll NVR (300 IVI-Iz,
DVBSCQd6) 61/1. 8 ORAIH, 2
(s, 111),| 7.72 '(@uorirfig b?ﬂzeem(i %ﬂbﬂphﬁvﬂé@“@ *%JM)M@*%%F%‘MI@

3.33 (m [4H), |3.04 (m 1H), 2.44 (s, 311), 1. 7ﬁ{(ﬁﬂm 55'1&%0 QooRftsd, B
214), 0.68 (m) 211) . 1174 10 2(s, 1H), 8.89(,
4- (cycl ogropyliam no)- N- Z’h | -5 - - (pi peridf 845s 1H)
(trifluororrethyl)b do |eno[3 2- gll i/ ’rn'
de 110 /-----N SN NSH 111 NNR(SO (‘,,
111), 10.|4 (s, @—Nﬂs 93 (s, 1%0» 8.65 (s, 2 (gg(m J;;g)24315 15
(d, 211),|°?. 56 111), 7.48 (g/N111), 7.27 4, @n30.dem, 4djl),
.49 (n, {411)| 2.44 (s, 311), 2.37 (q, 211), hss«qm(m{) 311), 0.84 (m

211), 0.69 (m—=248
4-(cycl opropyi Mfmﬁ)hyw((&(‘(@etbsd-l&lm}daml evB2tn-1-y1)-5-(trifluoroneth
ypbenzoarfi do) - (tzﬂmothglh%fb}bewywlﬂﬁpwl%(12met]1159ﬂp¢n¢!ﬂét4ﬂémn®&1rebdiém de
111 N41) NN Ngdl -carboxamide

1H NMR (DMSO, 300MHz); &
11.75(s, 1H), 10.41(s, 1H), 8.93(s,
Oﬂ CF 1H), 8.64(s, 2H), 8.49(s, 1H),
N 3 8.24(s, 1H), 8.21(d, 1H), 7.63(d,
N~ N™ 1H), 7.54(dd, 1H), 7.24(d, 1H),
97 -NH \ 3.30(m, 1H), 3.02(q, 4H), 2.43(s,
3H), 0.94(t, GH), 0.82(m, 2H),

0.68(m, 2H).

4-(cyclopropylamino)-N-(5-(4-(diethylamino)-3-(trifluoromethyl)benzoamido)-2-
methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide

IH NMR (DMSO, 300MHz); &
11.72(s, 1H), 10.11(s, 1H), 8.92(s,

=N 0\»@ 1H), 8.64(s. 1H), 8.59(s, 1H),
N, / CF; 8.49(s, 1H), 8.12(s, 1H), 8.06(d,
D~N 1H), 7.53(d, 1H), 7.22(d, 1H),

7.00(d, 1H), 5.14(d, 1H), 3.30(m,
98 1H), 3.03(m, 1H), 2.68(m, 2H),
2.41(s, 3H), 2.24(s, 3H), 2.06(m,
2H), 1.90(m, 2H), 1.60(m, 2H),
0.83(m, 2H), 0.67(m, 2H).

4-(cyclopropylamino)-N-(2-methyl-5-(4-(1-methylpiperidine-4-ylamino)-3-
(trifluoromethyl)benzoamido)phenyl)thieno[ 3,2-djpyrimidine-7-carboxamide

'H NMR (300 MHz, DMSO-
&l de)512.21(s, 1H), 10.72(s, 1H),
N N@N CF, 9.00(d, 2H), 8.65(s, 1H), 8.50(s,
D H H 1H), 8.46(s, 1H), 8.40(s, 1H),
Ns~g 8.24(s, 1H), 8.17(s, 1H), 7.71(m,
9 | -NH \Na 2H), 7.57(d, 1H), 3.04(m, 1H),
N 2.18(s, 3H), 0.83(m, 2H), 0.68(m,

2H).

N-(2-chloro-5-(3-(4-methyl-1 H-imidazole-1-yl)-5-
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11l NVR (300 Mz, DVBO46)611.7 (s, 111), 10.3 (s, IH, 8.93 (s, 1"),
8.63 (s, 211), 8 49 (s, 111)., 8.25 On, 210, 7.57 (d, 1H). 7.45 (d,

111), 7. 254 Skl 477 (M 110, 3.04 (m 111), 2 30y ;,,211,3 2.28
On, 411), 218 (s 311), 1.95 (m 411), 0.84 (m 211), o 68 (m St :

MS mz [MH] 625. 18

4- (cycl opropylamno)-N-(2-methyl-5-(4-(1-nethyl pi peridine-4-yl oxy)-3-

(trifluor onet | xﬁﬂe&a@amlﬁeazahﬁwbaehﬂ)w&laprapyqﬂnﬁlyd)mqa aajp@nﬁa&nﬂwx ami
de WO 2411/ 093&BeaiHKR2011/ 000664 112 & Ni#- N OOP N0 CF3 HH 111

NNR(300 VHz—BVBO- dG}OJ.J. O \a, J.J.J.}, 103 (S, 1H), 893 (S, 111),

8.64 (s, |2H), |8.50 (s, 111), 7.55 (d, 111), 7.5 NMR (DMSQ, F00BMHz)s$

1H), 7.25 (d, |1H), 6. 111) 3.33 (m 4119146, o), 19:26(%, 11H), 8.96(x)
E; NE

A~

(s, 311), 1.97T (m 4 211) 0. 68 |( , 2B#dd, 1H), 864{5 1H),
4- (cycl ogr opyl ang/ 3(3 (pyrrol |%ﬁ1ﬁﬁe 1H)y §£3(g. 1H), 8.06(d,

(trifluorlonet l&\y dhi dotpn hi enof 3, 2-|d rﬂ@f’%h HEI 7783451 & i
de 113 r-{aodo 3Ner>--NHH.%ot HS ... , 3.02(m,
DVBQ6) 811. 8 (s, 111), 10.6 (s, 114), 8.94 (4., D) )1 18(% %‘2
8.59 (s, [111)] 7.60 (d, 11), 7.45 (d, 211), 1. g(‘g%lm ,‘“5. - (,’
111), 4.14 (m_311). 3.15 (s. 311). 3.04 (m 0(s, 311).
1.98 (m |411) di8BropS fathine)-H- m%gh%riammo lidine-1-yl)-3-

(R)- 4- (cyci op g‘%ﬁfﬁi’mé‘m@)ﬂ%&@ﬁla@‘g@ j%&ﬁ;@&ap%‘%ﬁmd&‘éﬁ%m :

5-
(trifluonomet hypbenzoam do) phenyl )t hi eno[ 3, 2-|dHpWNRI (o0 e MHz; aDkISRalT
de 114 r4r.N o N 01 dg)812.05(s, 1H), 10.45(s, 1H),

m J\@cpa 8.85(s, 1H), 8.79(d, 1H), 8.61(s,

(’ i \ 1H), R.36(s, 1H), B8.27(s, 1H),
S 8.24(s, 1H), 8.00(s, 1H), 7.54(d,
101 V“H o 1H), 7.19(d, 1H), 7.14(s, 1H),

N 3.08(m, 1H), 2.65(s, 3H), 2.49(s,
3H), 0.78(m, 2H), 0.64(m, 2H).

N-(2-chloro-5-(3-(2,4-dimethyl-1H-imidazole-1-yl)-5-
(trifluoromethyl)benzoamido)phenyl)-4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-
carboxamide

1H NMR (DMSO, 300MHz); 5
o o 11.75(s, 1H), 10.38(s, 1H), 8.92(s,

N AN CF; 1H), 8.63(s, 2H), 849(s, 1H),
CTY>H H 7.73(s, 1H), 7.66(s, 1H), 7.55(d,

N
1H), 7.37s, 1H), 7.25@d, 1H),
102 | p-NH HNy~ 3.76(br, 4H), 3.30(br, 4H), 3.03(m,
O 1H), 2.44(s, 3H), 0.85(m, 2H),
0.69(m, 2H).

4-(cyclopropylamino)-N-(2-methyl-5-(3-(morpholinoamino)-5-
(trifluoromethyl)benzoamido)phenyl)thienof 3,2-d]pyrimidine-7-carboxarmide

IH NMR (DMSO, 300MHz); &
11.70(s, 1H), 10.66(s, 1H), 10.14(s,

CF, 1H), 9.01(, 1H), 8.77(s, 1H),
I;f( K@ 8.68(d, 1H), 8.46(s, 1H), 8.40(s,
1H), 822(s, 1H), 8.18(s, 1H),

103 7.74(, 3H), 7.60(d, 1H), 7.41(t,
2H), 7.30(d, 1H), 7.18t, 1H),
2.49(s, 3H), 2.18(s, 3H).

N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-yl1)-5-
(trifluoromethyl)benzoamido)phenyl)-4-(phenylamino)thicno(3,2-d]pyrimidine-7-

93



111),

8.6

6 (s,

7.26 (d, 111),

NsH H 1H NVR (300 MHz, DVBQd6)811.8 (s, 111), 10.4 (s, 111), 8.93 (s,
211), 8.52 (s, 111), 7.55 (d, 111), 7.42 (d, 211),
6.98 (s, 111), 3.45 (g, 411), 3.04 (m 111), 2.44 (s,
1. 1WQ011/6984%, 0.82 (m 211), 0.69 (m 2H) PCT/KR2011/000664

311),
4- (cycl opropyl am no) - N- (5- (3- (di et hyl ami no) - 5- (t nf | uor omet hyl ) benzoam

I do) - 2- met hyl phenyl )t hi eno[ 3, 2-d] pyri m di ne-7- car boxam de 115

r'--"-No [NNNiS CF3 FSH AN TH NVR (300 MHZ, DVSCO6) BTT 8 (S, u—u
10.3 (s, |111) | “gbygmies, (g g | s, 8110.50 (
3311a, 11 0.64 (;402H?, 1H), 7.25 (d, 1H), 6. ]Tﬂf’“ A
111), 3. 14 (q; 211) % 04 (m 111), 2.44(s, JHhos 50;%;% 9§§
(m 211),/ 0.6 ?ﬁy 1H), 88Kd 1H), i (a
4- (cycl opropylta | ami no) - 5- (t3r46fg YA, R ,ﬁ,y 9_@;@@
do) - 2- ngt h¥>l i en yr| m di ne- 306m, 4m),
2011/ 093644 NKR2011/000664 11 >N N , 40 P@l?ﬁ&@gﬁmhb Fhded N3l),
111 NMR ({300 , DVBO- 4)611.8 (s, 1H), 1o.ho(-g(m3;1=;;,)o,63§n 9gn(s, 1H)
8.65 (s, [211) 85+ ¢s—3313)y (4 1/ 31314y  7°3g (5 114}
7.33 (s, |111) | 4Tcy2Mpropyldrhio)-N-(Biosq-3-44-; mehyBlpefatine 131)3- 3. 04 (m
111), 2.718 ( ﬂthﬁluor@nem(l)benzm§0)p1@nﬂ21@@0[3mpmnﬂdmc87-(:moxamm)a 1.91
in, 210, .
( (m—211), 0. 83 (m, 411), 0.69 (I T, (i)MSO 300MHz); 5
o\’@ 1178(5 1H), 10.33(s, 1H), 8.94(s,
r' 1H), 8.67(m, 2H), 8.58(s, 1H),
L3 7.57(d, 1H), 7.41(d, 2H), 7.27(d,
HN 1H), 7.08(s, 1H), 6.25(s, 1H),
105 V'N" 1. 3.22(m, 1H), 3.07(m, 2H), 2.46(s,
N 3H), 2.22(s, 6H), 2.20(m, 2H), 0.87
(m, 2H), 0.74(m, 2H).
4-(cyclopropylamino}-N-{5-(3-(2-{dimethylamino)ethylamino)-5-
(trfluoromethyl)benzoamido)-2-methylphenyl)thieno[3,2-d)pyrimidine-7-carboxamide
1H NMR (DMSO, 300MHz); &
12.14(s, 1H), 10.26(s, 1H), 8.96(s,
0':@ 1H), 8.84(dd, 1H), 8.63(s, 1H),
9\@*3 8.50(s, 1H), 8.24(d, 1H), 8.06(dd,
I \ 1H), 7.61(m, 1H), 7.29(t, 1H),
106 7.05(d, 1H), 3.47(m, 4H), 3.02(m,
\7 N~ 1H), 2.69(m, 1H), 2.18(s, 6H),
2.16(m, 1H), 1.76(m, 1H), 0.82(m,
2H), 0.69(m, 2H).
{S)-4-(cyclopropylamino)-N-(5-(4-(3-(dimethylamino)pyrrolidine-1-y1)-3-
(irifluoromethyl)benzoamido)-2-fluorophenyl)thieno[3,2-d]pyrimidine-7-carboxamide
IH NMR (DMSO, 300MHz); §
F 12.16(s, 1H), 10.43(s, 1H), 8.96(,
QXU 2 cr, 1H), 8.86(dd, 1H), 8.63(s, 1H),
Ny N ﬁj\@ 8.51(s, 1H), 7.61(m, 1H), 7.45(s,
N8 1H), 7.33(m, 2H), 691,
w07 | o\ N 1H),3.54(m, 4H), 3.13¢, 1H),
- 3.03(m, 1H), 2.08(s, 1H), 2.20(s,
/ 6H), 1.82(m, 1H), 0.84(m, 2H),
0.63(m, 2H).
(S)-4-(cyclopropylaming)-N-(5-(3-(3-(dimethylamino)pyrrolidine-1-yl)-5-
(trifluoromethyl)benzoamido)-2-fluorophenyl)thieno{3,2-d]pyrimidine-7-carboxamide

94




4- (cycl opropyl am no) - N- ( 2- net hyl - 5- ( 3- (1- net hyl pi peri di ne-4-yl am no) -
5-

(trifluoronethyl)benzoam do) phenyOt hi eno[ 3, 2-d] pyri m di ne-7- car boxam
de 117 NNWf2041/0936843 NN1110 HH N y_ N 11-1 NVR (300 MECT/HRABD/000664
d6) 811. 93(br,111), 10. 61(br, 12-0, 9.07(s, 111),8.87(s, 114), 8.50(d,
211),8.42(s,111),8.25(s, HO, 8.18(d, 211), 7. 73(s, 111),7.63(t, 211),

7.41(t, JITI), T3-04(m IIL), 2.19(s, 31I); 0.d4 n‘a?ﬁl(_ 0. /ﬂ)mﬂzﬂ
|

4- (cycl opropyl anmi no) - & ( 3- (3 (4-methyl-1Him

(trifluornonet hyDbenz enyl)thi eno[ 3, 2- 8. '
de 118 , f.... ] NN 3 NN IS ) Nk S
DVBO- d6)812. 50 g 10 'E!O( , 1H), 8.92(s, 1 % )

111), 8. 47(53 2 Nﬁ; 41(s 111)N.8- 23(s, 111), 8. ) 7 3.0
111) . 7. 62(ad. ?_{) 7.13(d, 111)) 1~3§98(s 311), 3, ?r@ﬁ 1330(5 1S, 3%
311), 0.86(m ZIQ 0.70(m 21-1). 084(m 2H), 068(m,2H)

4- (cycl opr opylam-no)-N-(2- pet hoxy-5-(3-(4- pet 5
- 4-(cyclopropylamino)-N-(5-(3-(2,4-dimethyl-1 H-imidazole-1-yt)-5-
(trifl uonomet hytifhaenzetdstybahagantid)? Fubioptieay ghignofd, plpirimidina 8cdrboambiex a M
de

'H NMR (300 MHz, DMSO-

)\\(j/ll\ dg)511.8 (s, 1H), 10.4 (s, 1H), 8.93
(s, 1H), 8.64 (s, 2H), 8.52 (s, 1H),

7.72 (s, 1H), 7.56 (d, 2H), 7.32 (s,

1H), 7.25 (d, 1H), 3.33 (m, 4H),

109 3.04 (m, 1H), 2.44 (s, 3H), 1.73 (m,
6H), 0.84 (m, 2H), 0.68 (m, 2H)

4~(cyclopropylamino)-N-(2-methyl-5-(3(piperidine-1-yl}-5-
(triflucromethyl)benzoamido}phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

NNO© \/Q\ o 'H NMR (300 MHz, DMSO-
\_/ N N CF3 | do)511.8 (s, 1H), 10.4 (s, 1H), 8.93
Dy I A H (s, LH), 8.65 (s, 2H), 8.53 (s, 1H),
H S 7.75 (d, 2H), 7.56 (d, 1H), 7.48 (s,
1H), 7.27 (d, 1H), 3.30 (m, 4H),
110 [ j 2.49 (m, 4H), 2.4 (s, 3H), 2.37 (q,
2H), 1.04 (t, 3H), 0.84 (m, 2H),

0.69 (m, 2H)

4-(cyclopropylamino)-N-(5-(3-(4-ethylpiperazin-1-yl)-5-(trifluoromethyl)benzoamido)-
2-methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide

'H NMR (300 MHz, DMSO-

m d6)511.7 (s, 1H), 10.3 (s, 1H), 8.93
w ’“U (s, 1H), 8.63 (s, 2H), 8.49 (s, 1H),
8.25 (m, 2H), 7.57 (d, 1H), 7.45 (d,
O | 1\), 725 d, 1H), 4.77 (m, 1H),
11 ﬁj 3.04 (m, 1H), 2.30 (s, 3H), 2.28 (m,
4H), 2.18 (s, 3H), 1.95 (m, 4H),
N~ |0.84 (m, 2H), 0.68 (m, 2H); MS

l m/z [M+1] 625.18

4-(cyclopropylamino)-N-(2-methyl-5-(4-(1-methylpiperidine-4-yloxy)-3-
(triftuoromethyl)benzoamido)phenyl)thienof3,2-d]pyrimidine-7-carboxamide
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119 0 N N0 a CF3 VI-111.11INIS SH N.,.. N IH NVR (300 MHz, DMBO-
d5) 811. 82(br | H), 11. 64(br, 111), 10.57(br, 111), 9. 14(s 111), 9.07(s,
111),8.70(s, 111), 8. 46(s, 111), 8.41(s, 111), 8. 23(s, 111), mgz

111), 7.83 1011§'§393472(d 111), 7.30(d, 311), 3.30(m 1111§T 0} ypagses
311), 2.25(s, 310, 1.01(m 411)

4- (cycl opropyl car boxyam do) - N- (2- et hyl -5-(3-(4-net hyl -1H i m dazol e-1

-y1)-5-
(trifluorlonet hé&gnmd pheayet hieno[ 3, 2- ¢ l dil 38-1 g d
e WD 2011/ 098 | 64 120 o%g ’ ’ ;n__
) N 111 NMR (300 Mg, ONd STN62 ' o
211), 8.72(d, 111), 3. 48¢%, 1@1) 8. !r'l( LI,
8.13(d, 4Hiz {-73(s, 1H),7.61(m411),F 34(d, |5l (m 2H)49%)§(m31i-19’243(s

2.20(s, 3H) D 3H), 1.97 (m, 4H), 0.82 (m, 2H),
0.68 (m, 2H)

W N

4-(cyclopropylamino)-N-(2-methyl-5-(3-(pyrrolidine-1-yI)-5-
(triflucromethylybenzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

'H NMR (300 MHz, DMSO-
dg)811.8 (s, 1H), 10.6 (s, 1H), 8.94
N, / (s, 1H), 8.66 (s, 2H), 8.59 (s, 1H),

7.60 (d, 1H), 7.45 (d, 2H), 7.24 (d,

1H), 6.88 (s, 1H), 4.14 (m, 3H),
113 3.15 (s, 3H), 3.04 (m, 1H), 2.44 (s,
3H), 1.98 (m, 4H), 0.84 (m, 2H),
0.68 (m, 2H)

(R)-4-(cyclopropylamino)-N-(2-methyl-5-{3-(2-methylpyrrolidine-1-yl)-5-
(trifleoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

'H NMR (300 MHz, DMSO-

de)511.8 (s, 1H), 10.4 (s, 1H), 8.93

WL k@’ (s, 1H), 8.66 (s, 2H), 8.52 (s, 1H),
7.55 (d, 1H), 7.42 (d, 2H), 7.26 (d,

114 1H), 6.98 (s, 1H), 345 (q, 4H),
3.04 (m, 1H), 2.4 (s, 3H), 1.12 (t,

6H), 0.82 (m, 2H), 0.69 (m, 2H)

4-{cyclopropylamino)-N-(5-(3-(diethylamino)-5-(trifluoromethyl)benzoamido)-2-
methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide

'H NMR (300 MHz, DMSO-

~N O o dg)511.8 (s, 1H}, 10.3 (s, 1H), 8.93

N N N CF3 | (s, 1H), 8.64 (s, 2H), 8.50 (s, 1H),

DN I H H 7.54 (d, 1H), 7.40 (s, 1H), 7.33 (s,

H S 1H), 7.25 (d, 1H), 6.97 (s, 1H),

115 HN 6.36 (t, 1H), 3.14 (g, 2H), 3.04 (m,

] 1H), 2.4 (s, 3H), 1.18 (t, 3H), 0.86
(m, 2H), 0.68 (m, 2H)

4-(cyclopropylamino)-N-(5-(3-(ethylamino)-5-(triflnoromethyl)benzoamido)-2-
methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide
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4- benzoam do- N- ( 2- met hyl - 5- (3- (4-net hyl - 1Hi m dazol e- 1-y1) - 5-
(trifluoronmethyDbenzoam do) phenyl)thieno[ 3, 2-d] pyri m di ne-7- car boxam

de 121
10. 64( br,
8.46(s, 111),
11), 7. 72(

L 111

-“[.\3\51(?90%684111 NMR (300 MHz, DMBO- d6
111),"8.

98(s, 1H), 8.89(dd, 110, 8.
8.40(s, 1H), 8. 24(s, 111), 8. 17(s,
). 7.70(m 111), 7.37(dd, 1H). 3.

612. 21 !
)70( s, 1&{)%“@%@'?’3’9“"61‘?11) ,

2.18(s,

14(m_111),

311), 0.84(m
4- (cycl ogr opyl

(trifluor

(s, 1H), |9.01
8.40 (s, |11®,
110, 7.18 (d,
4-am no- N (5-
nmet hyl phenyl ) {

flugro-5-(3-(4-neth
0 0
onet hyDbehg oz N-ThR £8;2-
de 122 NN I. .| N *H CFH 11 (30

211), 0.68(m 211). Cr3 NNso
am no) - N- ( 2-
/=N

(s, HH) 578,01 (s, 111).Y8.87 (s

8.11 (s, 1H), 7.89 (brH¥, ,
111), 2.40 (s, 311) l N‘
3-(4-chloro-3-(trifl uoromethyby
hi eno[ 3, 2-d] pyri m di ne-7-car bo

HE Nmr) (Mo MHz, DMsO-
Vdgys il csl Miryl 389k 174y, .53 -
d(;]s’ 1H), 8.65 (s, 2H), 8.51 (s, 1H), |

| P3y@) THOC 7.88 (s( 1R 173X
OtHyHz.24 B Or), Ay BG,L 1Y)
,6.301(H) 1HY. 56 (s, LH)12)78
AmG0H), 1B 4424 BH), 22228 30},
2.18 (m, 2H), 1.91 (m, 2H), 1.45
Hewn 28l &8% & 45), 0.69 (m,
2 e 123 CF3

5

4-(cyclopropylamino)-N-(2-methyl-5-(3-(1 -methylpiperi.dine-tl-ylamino)-5-
(trifluoromethyl)oenzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

117

.
N/No

AWQ*@

'H NMR (300 MHz, DMSO-
dg)811.93(br, 1H), 10.61(br, 1H),
9.07(s, 1H), 8.87(s, 1H), 8.50(d,
2H), 8.42(s, 1H), 8.25(s, 1H),
8.18(d, 2H), 7.73(s, 1H), 7.63(,
2H), 7.41(t, 1H), 3.04(m, 1H),
2.19(s, 3H), 0.84(m, 2H), 0.72(m,
2H).

4-(cyclopropylamino)-N-(3-(3-(4-methyl-1H-imidazole-1-yi)-5-
(trifluoromethyl)benzoamido)phenyl)thienof3,2-d]pyrimidine-7-carboxamide

18

2N MeO,
A AR 2R
NW\N y CF;
H &7/ H Hb/
N
5

'H NMR (300 MHz, DMSO-
de)512.50(br, 1H), 10.50(br, 1ID),
8.92(s, 1H), 8.86(d, 1H), 8.70(s,
1H), 8.47(s, 2H), 8.41(s, 1H),
8.23(s, 1H), 8.19(s, 1H), 7.73(s,
1H), 7.62(dd, 1H), 7.13d, 1H),
3.98(s, 3H), 3.05(m, 1H), 2.19(s,
3H), 0.86(m, 2H), 0.70(m, 2H).

4-(cyclopropylamino)-N-(2-methoxy-5-(3-{4-methyl-1H-imidazole-1-y1)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

119

N 2 CF3
N
W

'"H NMR (300 MHz, DMSO-
de)511.82(br, 1H), 11.64(br, 1H),
10.57(br, 1H), 9.14(s, 1H), 9.07(s,
1H), 8.70(s, 1H), 8.46(s, 1H),
8.41(s, 1H), 8.23(s, 1H), 8.18(s,
1H), 7.83Gs, 1H), 7.72(d, 1H),
7.30(d, 3H), 3.30(m, 1H), 2.49(s,
3H), 2.25(s, 3H), 1.01(m, 4H)

4-(cyclopropylcarboxyamido)-N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-y1)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d}pyrimidine-7-carboxamide
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NN A ... HelSi NNN'-k. HH 1H NVR (300 MHz, DMBO-
d6) 811. 76( br, 2H), 9. 06(d, 111), 8.94(s, 111), 8.64(m 211), 8.51(s, 1H),
8.40(d, 111), 8.21(s, 111), 7.94(d, 111), 7.53(d, 111), 7.32(m 211),
7.19(m 1WO20180968¢m 111), 2.37(s, 3H), 2.1 8(s, 3H) PCI/IFRH 008664 )
0.69(m 211).
4- (cycl opropyl am no) - N- (2- net hyl -5-(3-(3-(4-nethyl -1H i m dazol e-1-y1)
(trifl uorjorret hyDphdhy do) p H)]E}MRH{@%WCHWQX Am
ide WO 4011/ -dg)04 T.62(bry W H)y 1
mz : 573.17 | 4 7 9.20(d, 2H), 8.72(d, IH)( 8.48(s,
34(4-(cydl opr ¢pyl am no)th| eno| 3 2- d] pyr| m di n ff?%ésh ) Srm}af -
Ngﬁ_“irplzo lazol e- 1-y1)-5- (trifl %h |)§;§( gﬂ)@?;‘gg %(d "?
met hyl - I m gdazol e-1-y rifluor y ’
Ne..----N I ] @y %
4-benzoamido-N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-y1)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide
NN oF 0 'H NMR (300 MHz, DMSO-
A < :@\ £, | 4)81221(br, 1H), 10.64(br, 1H),
II:II ) N CF3 | 8.98(s, 1H), 8.89(dd, 1H), 8.70(s,
S H H 1H), 8.51(s, 1H), 8.46(s, 1H),
840(s, 1H), 824(s, 1H), 8.17(s,
121 N 1H), 7.72(s, 1H), 7.70(m, 1H),
5\_,{7 7.37(dd, 1H), 3.14(m, 1H), 2.18(s,
3H), 0.84(m, 2H), 0.68(m, 2H).
4-(cyclopropylamino}-N-(2-fluoro-5-(3-(4-methyl-1 H-imidazole-1-yl)-5-
(triflnoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide
NI""‘*‘N o 'H NMR (300 MHz, DMSO-
H N7 dg)511.70 (s, 1H), 9.01 (s, 1H),
2 7N 0 8.91 (s, 1H), 8.87 (s, 1H), 8.56 (s,
S H a4 cl | 1H), 8.40 (s, 1H), 8.1 (s, 1H), 7.89
122 H N (br s, 2H), 7.60 (m, 2H), 7.28 (d,
H CF, | 1H), 7:18(d, 1H), 2.40 (s, 3H)
4-amino-N-(5-(3-(4-chloro-3-{trifluoromethyl)phenyljureido)-2-
methylphenyl)thieno[3,2-d)pyrimidine-7-carboxamide
'"H NMR (300 MHz, DMSO-
CF, de)511.76(br, 2H), 9.06(d, 1H),
NN 8.94(s, 1H), 8.64(m, 2H), 8.51(s,
A 9 j@\ 9 1H), 8.40(d, 1H), 8.21(s, 1H),
HW\N N N7y | 7.94(d, 1H), 7.53(d, 1H), 7.32(m,
123 S H H \§< 2H), 7.19(m, 1H), 3.04(m, 1H),
2.37(s, 3H), 2.18(s, 3H), 0.85(m,
2H), 0.69(m, 2H).
4-(cyclopropylamino)-N-(2-methyl-5-(3-(3-(4-methyl-1H-imidazole-1-yl}-5-
(trifluoromethyl}phenyljureido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide
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* /N HCF3 Ms mlz : 573.19 [ M+]l]. . 125 N ;1
N- (34(4-(cycl opropyl am no)t hi eno[ 3, 2-d] pyri m di ne-7-yf| et hyny1l) - 4- net

hyl phenyl
(4- nmet hyl 1)fovz-m1',09(‘3%{%oI -1-y1)-5-(trifluoronet hyDbenzamP(fér’Kmﬂ”wﬁ?\li S
CF3 RNi M5 niz : 605.15 [ M+l ]

MS m/z : 573.17 [M+1].

124
I

3-({(4-{cyclopropylamino)thieno[3,2-d]pyrimidine-7-yl)ethynyl}-4-methyl-N-(3-(4-
methyl-1H-imidazole-1-yl)-5~(trifluoromethyl)phenyl)benzamide

CF; MS m/z 1 573.19 [M+1].
125

Iy

N-(3-{(4-(cyclopropylamino)thieno[3,2-d)pyrimidine-7-yl)ethynyl)-4-methylphenyl}-3-
(4-methyl-1H-imidazole-1-yl)-5-(trifluoromethyl)benzamide

w : ] MS m/z : 605.15 [M+1]

N
I

126

3-((4-(cyclopropylamino)thieno[3,2-djpyrimidine-7-yl)ethynyl)-4-methyl-N-(4-({4-
methylpiperazine-1-y!)methyl}-3-(trifluoromethyl)phenyl)benzamide

H 1H NMR (DMSO, 300MHz); &

NreN N CF; 10.54(s, 1H), 8.54(s, LH), 8.48(s,
78 @ 1H), 8.19(m, 3H), 8.05(d, 1H),
Hz S N 7.91(d, 1H), 7.70(d, 1H), 7.51(d,

127 1H), 3.55(s, 2H), 2.98(m, LH),
N 2.59(s, 3H), 2.38(m, 10H), 0.97(,
L 3H), 0.80(m, 2H), 0.64(m, 2H)

3-{(4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-yl)ethynyl)-N-(4-((4-
ethylpiperazine-1-yl)methyl)-3-(trifluoromethyl)phenyl)-4-methylbenzamide
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126

34E4 (cycl opropyl am no) t hi eno[ 3, 2-d] pyri m di ne-7-yDet hyny1) - 4- net hyl -
N- (44( 4-

met hyl pi p2HEPHHE3$84 Anet hyl ) - 3- (tri f1 uor onet hy Dpheny Co HiFRPA11/0096% NVR

(DVSO, 300MHz); 6 Nr-'4Nal. , CF3 10.54(s, 111), 8.54(s, 111),
8.48(s, 0 LW111),8.19(m 311) , 8.05(d, 111), HNS 7. 91(d lH)
7.70(d, | 7151I(d,” 127 A 111), 3.55(s,2H), 2.9
311), 2. u8( m (101), O. 97(t 311), 0.80(m 2 Jan s
344- (cycliopropyl am no)t OEB’ 2-d] pyri m di neg-{¢; &b,z&,f
et hyl pi per azi ne- ﬂ.]f' i3f | uor onet hy;]. IJ‘eﬁﬁlhD ! ] a
g | A 4.60(m, 1H), 3.01(m, 1H), 2.60(,
N 3H), 2.38(m, 4H), 2.28(s, 3H),
! 1.93(m, 2H), 1.71(m, 2H), 0.83(m,
2H), 0.69(m, 2H)
3-((4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-yl)ethynyl)-4-methyl-N-(4-(1-
methylpiperazine-1-yloxy)-3-(triflucromethyl)phenyl)benzamide
Test 1: Kinase activation assay (1Csp)
5 A kinase domain (Millipore) comprising the entire cytoplasmic sequences of Ber-

AbI™ and Ber-AbI™"! mutation kinases and a tyrosine kinase assay kit (Panvera, P2837)

were used to measure an inhibitory activation on Ber-abl.  Other kinases such as FGFR,

Flt, KDR, PDGFR, Fms, Kit, Raf, Tie2, Src, and Ret were also measured by the same

method. In order to prepare a sample, the each compound obtained in Examples 1 to 128
10  was diluted 10 times with a kinase buffer to a concentration of 10~0.0001pM.

The each kinase was dilluted with a kinase buffer to a concentration of
30~300ng/assay by using the each Kd value. The kinase buffer consisted of 100mM
HEPES (PH 7.4), 25mM MgCl;, 10mM MnCl;, and 250pM Naz;VO,, being kept
refrigerated after filtered.

15

The test was conducted in 96 well polystyrene round bottom plates. First, 10uL of
the diluted sample was combined with 10pL of the enzyme solution at room temperature
for 10 minutes using a shaker. 10uL of Poly (Glu, Tyr) 4:1 (Sigma) matrix solution in an
appropriate concentration and 10pL of ATP solution (5~300pM) were added to the sample

20 and subjected to a reaction at room temperature for 60 minutes in a shaker. After 60
minutes, an EDTA solution was added thereto to complete the kinase reaction and the
reaction mixture was left in a shaker for 5 minutes at room temperature. A tracer, an
antibody, and a fluorescence polarization (FP) diluted reaction solution were mixed at a
ratio of 1:1:3 to prepare a detecting solution, 50pL of which was added to the each sample

25 and subjected to a reaction at room temperature for 30 minutes in a shaker. As
fluorescing, light was blocked out and the FP value was measured using a FP instrument
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128 r-LN41Ndep OF3 N, Olir HNs A 111 NWR (DVMSO 300MHz); 8

10. 41(s, 111),8.56(s, 111), 8.49(s, 1H),8.24(d, 1 H),8.18(d, 111),
8.11(d, 110, 8.030, 110, 7.92(d, 111), 7.52(d, 111), 7.33(d, 111),
4.60(m 1M02031/093¢80 1H), 2.60(s, 3H), 2.38(m 411), ZCIBRN113IH664
1.93(m 211), 1.71(m 2H), 0.83(m 211), 0.69(m 211)

344- (cycl opropyl am no) t hi eno[ 3, 2-d] pyri m di ne-7-yDet hynyl) - 4- et hyl - N
-(4-(1- nethyl pi perazine-1-yloxy)-3-(.triflyoran |) phenyObenzam de
Test 1 KRG R0 S pid ity BRI LS OB hat LM I 1 por )
conpri si ng t he Amdtthe mhibytiompdndldnase reetioteweealadatéfor thalzameple iatite range of

Bcr - Abl T3 tat] kinases 0Si [ a it - 0
Cranver a. G & HbAERBY ol acken SpA e cPERE-ARA" Ko 50%
Bcr - abl . Gulidkition ivasielysingdizsandshibi@ER comtientraticbiICsé) , Fms, Kit, Raf,
Tie2, grc, and Ret were also neasured by the same nethod. In order to
prepare a sanple, the each conpound obtained in Exanples 1 to 128 10
was dil uted 1050%riahibijpryoncepiatioadiCsuf fer to a concentration of
10- 0. 0001W Y:],Jthﬁn¢8@g.ﬂogaﬁ§;ﬁ(1\paﬁ)egf,(bd.mgmow th a kinase buffer
to a concentration of 30-300ng/assay by using the each Kd val ue. The
ki nase buffer consisted of 100mM HEPES (PH 7.4), 25mM MgCl2, 10nmM
Mhd 2, and 250 Mo3 Yales bEBEgAKE nind rRE-AbYE Y Htiedesafor éite doimpoendschbtalifed
The telat wa condulct ed in 96 .V\%J \}g@l ystyrene round bottom pl at es.

Fi rst, V104" B FHEP'E YV SFERHHT €™ id€  Conbi ned with | QgL of the
enzynme solution at roomtenperature for 10 m nutes using a shaker. 1
At of Polpypf@u, Tyr) 4:1 (Signe) matrix solution in an appropriate
concentrattom and 104 of ATP solution (5-300W were added to the
sanple 20 and subjected to a reaction at roomtenperature for 60
mnutes in Frad %k Pl -@bﬁ”‘” &Q_Arﬂilmut C S A ED - SRl | @i Wassadded
thereto t9 CO el e T he | dnase reachian and [the readtion m xt urle was
left in alshaker for 5 m nquted*at rpomIenparattie. [A tr&t%r, dn
anti body, [andga f|uorsescence petarifgatiggn (KP) @il ufed reaction
sol ution yeres-mxpd af a T[atT g0 IS 30 grepare 4 detged [ NQ
sol ution, 5“111, b —whi-ch-twas—addedtothe—egach—sanmple25—and

subj ected|to & rehcti én at|l room tenperf8re {for™0 Knut8s in
shaker. As fligdorescing, lilght tas b ock®d out arftd the FP*¥&l ue was

measured Using a FP 1#astrynmentxx WO P0114g093G84P&#/ 1CR2014#000664
(excitati pn vYG,vei ETIgT T A§5TML, AN |ETH SHIOM [Wavel engtn: »30Tun)|.

23 * EkE 76 * *

24 * * 78 * **

29 * k% 83 * *

30 sk L L 2 86 L3 wE

31 * * 87 * #*

36 * wokok 93 * *

39 * * 107 * **

41 * * 110 * * %

43 * *% 113 ¥ k¥

45 * * 116 * %

49 * * 121 * ¥

* represents ICsp value in the range of 1nM to 100nM
** represents ICsq value in the range of 100nM to 1,000nM
*** represents ICsg value in the range of 1,000nM to 10,000nM

15
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And the inhibition on kinase reaction was cal cul ated for the sanple
in the range of 0-100% as conpared to the control group, and the
concentr at. -axis at 50% i nhibition was obtaine

i nhi bi tory(g%'ﬁggbﬁ@r“ati on (1C50) value. 5 50%inhibitory concélr'; Or%aﬁ‘i on
(1C50) Y = bottom + (top-bottom / (1 + 10exp(X-1ogl C50))

The 1 C50 val ues of Bcr-Abl4 and Bcr- Abl T3151ki nases for the conpounds
obt ai ned 10 i n AshBows HTPARS2 iR BivatieRémpamMds RavbaRt@lert inlidlbi§ adtivity on

EXGa’rJEl SlEc%xéﬂh‘ém?cfégrﬁg)gﬁﬁﬁa%a@LS gcr-Abrt Bcr-Abll. 3151 3 *4*
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66 ** *1* 12 4* B7 *1* 14 ** ***x G x*x xQx 17 K*x* T1 *gQx 23 K1
76 * 24 78 *1 29
WO 2011/093684 PCT/KR2011/000664

WHAT IS CLAIMED IS:

1. A compound selected from the group consisting of a thieno[3,2-d]pyrimidine derivative of
formula (T), and a pharmaceutically acceptable salt, hydrate and solvate thereof:

)y N R
L T
Z S/ Y L
wherein,
Y is -CH=CR'-, -CC-, or -C(=O)NR/'-;

L is -C(=0)NR?-, -NR?C(=0)-, or -NR’*C(=O)NR%-;
R! and R? are each independently H, C;_salkyl, or Cy_scycloalkyl;

M

R is H, halogen, methyl, or methoxy;

E is Cs.saryl or Cpjsheteroaryl, which is unsubstituted or substituted by 1 to 3
substituents selected from the group consisting of halogen, -NO,, -CN, -NH,, -OH, -
CFs;, Cigalkyl, hydroxy-Cjsalkyl, Cs.scycloalkyl, -(CHz),-Cigalkylamino, -(CHa),-
diC; galkylamino, -(CH,),Csalkoxy, -(CH3),-OS(=0),-C,.¢alkyl, -(CH2),-C;.1saryl, -
(CH;)o-Ca.sheteroaryl and -(CHj)p-Cs.jsheterocycloalkyl, wherein n is an integer
number of 0 to 3, and the aryl, heteroaryl and heterocycloalkyl are each independently
unsubstituted or substituted by a substituent selected from the group consisting of C;.
salkyl, hydroxy-C,.galkyl, halogen, diC,.¢alkylamino, and C;_galkoxy; and

Zis H, -C(=0)R3, Ci-salkyl, hydroxyC,.¢alkyl, C;scycloalkyl, C;sheterocycloalkyi, Cs.
1saryl, or Cs.jsheteroaryl, wherein the aryl, heteroaryl, and heterocycloalkyl are each
independently unsubstituted or substituted by C;galkyl, C;.¢alkoxy, Csscycloatkyl,
R3-C2.7hcterocycloalkyl or C;_7heterocycloalkyl, and R3is C,alkyl, Cs.¢cycloalkyl, or
phenyl.

2. The compound of claim 1, wherein
E is phenyl, pyridinyl, quinolinyl, isoquinolinyl, indolyl, isoxazlyl, or pyrazolyl, which
is unsubstituted or substituted by 1 to 3 substituents selected from the group
consisting of halogen, -NO,, -CN, -NH,, -OH, -CF3, Cjalkyl, Cs.scycloalkyl, -
(CH)y-Cgalkylamino, -(CHaj)n-diCigalkylamino, -(CH:)nCi.salkoxy, -(CHa)s-
0S8(=0);-Cirealkyl, -(CH2)s-Cs.saryl, -(CHz)y-Cpisheteroaryl and -(CHz)n-Ca.
1sheterocycloalkyl, wherein n is an integer number of 0 to 3.

3. The compound of claim 2, wherein
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30 *** *4* 86 *1 31 87 36 *4* 93 39 * 107 ** 41

WO 2011/093684 PCT/KR2011/000664

aryl is phenyl;

heteroaryl is pyrrolyl or imidazolyl; and

heterocycloalkyl is pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, or diazepanyl,

wherein said aryl, heteroaryl and heterocycloalkyl are each independently unsubstituted
or substituted by C,_salkyl, halogen, diC,.¢alkylamino or C;.galkoxy.

. The compound of claim 1, wherein

Z is H, methyl, ethyl, 2-hydroxyethyl, 2-morpholinoethyl, isopropyl, cyclopropyl,
cyclopentyl, cyclopropylearbonyl, benzoyl, phenyl, 4-methoxyphenyl, 4-(4-
methylpiperidine-1-yl)phenyl, 4-(4-ethylpiperazin- 1-yl)phenyl, pyridine-4-yl,
pyridine-2-yl, 5-methylpyridine-2-yl, or 6-methylpyridine-3-yl.

. The compound of claim 1, which is selected from the group consisting of:

1) (E)-3-(2-(4-aminothieno[3,2-d}pyrimidine-7-yl)vinyl}-4-methyl-N-(3-
(trifluoromethyl)phenyl)benzamide;

2) (E)-3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yl)vinyl)}-N-(4-((4-ethylpiperazine-1-
yl)methyl)-3-(trifluoromethyl)phenyl)-4-methylbenzamide;

3) (E)-3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yl)vinyl)-N-(3-(4-ethylpiperazine-1-yl)-
5-(trifluoromethyl)phenyl)-4-methylbenzamide;

4) (E)-N-(3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yl)vinyl)-4-methylphenyl)-3-(4-
methyl-1H-imidazole-1-yl)-5-(trifluoromethyl)benzamide;

5) (E)-N-(3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yl)vinyl)-4-methylphenyl)-4-(1-
methylpiperidine-4-yloxy)-3-(trifluoromethyl)benzamide;

6) (E)-N-(3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yl)vinyl)-4-methylphenyl)-3-
(trifluoromethyl)benzamide;

7) (E)-N-(3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yl)vinyl)-4-methylphenyl)-4-((4-
ethylpiperazin-1-yl)methyl)-3-(trifluoromethyl)benzamide;

8) 4-amino-N-(2-methyl-5-(3-(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[ 3,2-
d]pyrimidine-7-carboxamide;

9) 4-amino-N-(5-(3-methoxyphenylcarbamoyl)-2-methylphenyl)thieno[3,2-
d]pyrimidine-7-carboxamide;

10) 4-amino-N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-yl)-5-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[ 3,2-d]pyrimidine-7-carboxamide;

11) 4-amino-N-(5-(4-((4-ethylpiperazin-1-yD)methyl)-3-
(trifluoromethyl)phenylcarbamoyl)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-
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*1 43 ** 113 ** ** 45 * 116 49 121  * represents 1C50 value in
the range of 1InMto 100nM ** represents |1 C50 value in the range of
100nIVI to 1,000nIVI *** represents | C50 value in the range of

1, 000nM t WOLB10BSFRYN 15 As shown in Table 2, tHRCT/IRR2AOh(00664
conmpounds have excellent inhibitory activity on Ber-Ablwt and

Bcr - Abl T31511ci nases. WHAT IS CLAIMED IS: 1. A conmpound sel ected
fromthe group cgnsi sting of a thieno[3,2-d]pyrimdine derivative of
formula (1), el 3xat5rﬂ f maceuti cal | y acceptable salt, hydrate and

sol vat e t hei¥of-amino-Nui®e(33-dimethaxypheGytc@Rhmoyl)-Z@ethyphenyl)thieno[3,2-

d]pyrimidine-7-carboxamide;

13) 4-(4-methoxyphenylamino)-N-(2-methyl-5-(3-
(trifluvoromethyl)phenylcarbamoyl)phenyl)thieno[ 3,2-d]pyrimidine-7-carboxamide;

14) N-(2-methyl-5-(3-(trifluoromethyl)phenyicarbamoyl)phenyl)-4-(3,4,5-
trimethoxyphenylamino)thieno[3,2-d]pyrimidine-7-carboxamide;

15) N-(2-methyl-5-(3-(trifluoromethyl)phenylcarbamoyl)phenyl)-4-(6-methylpyridine-
3-ylamino)thieno[3,2-d]pyrimidine-7-carboxamide;

16) 4-(4-(4-ethylpiperazin-1-yl)phenylamino)-N-(2-methyl-5-(3-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno|3,2-d]pyrimidine-7-carboxamide;

17) 4-(isopropylamino)-N-(2-methyl-5-(3-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide;

18) N-(2-methyl-5-(3-(trifluoromethyl)phenylcarbamoyl)phenyl)-4-
{methylamino)thieno[3,2-d]pyrimidine-7-carboxamide;

19) 4-(2-hydroxyethylamino)-N-(2-methyl-5-(3-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[ 3,2-d]pyrimidine-7-carboxamide;

20) N-(2-methyl-5-(3-(trifluoromethyl)phenylcarbamoyl)phenyl)-4-(2-
morpholinoethylamino)thieno[3,2-d]pyrimidine-7-carboxamide;

21) 4-(cyclopropylamino)-N-(2-methyl-5-(3-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[ 3,2-d]pyrimidine-7-carboxamide;

22) 4-(cyclopropylamino)-N-(2-methyl-5-(3-(2-methyl-1H-imidazole-1-yl}-5-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[ 3,2-d]pyrimidine-7-carboxamide;

23) 4-(3-(4-(cyclopropylamino)thieno[ 3,2-d]pyrimidine-7-carboxamido)-4-
methylbenzamido)-2-(triflucromethyl)benzyl acetate;

24) 4-(cyclopropylamino)-N-(5-(4-(hydroxymethyl)-3-
(triflucromethyl)phenylcarbamoyl)-2-methylphenyl)thienof3,2-d]pyrimidine-7-
carboxamide;

25) 4-(3-(4-(cyclopropylamino)thienof3,2-d]pyrimidine-7-carboxamido)-4-
methylbenzamido)-2-{trifluoromethyl)benzyl methanesulfonate;

26) 4-(cyclopropylamino)-N-(2-methyl-5-(4-((4-methyl-1H-imidazole-1-yl)methyl)-3-
(triflucromethyl)phenylcarbamoyl)phenyl)thieng[3,2-d]pyrimidine-7-carboxamide;

27) 4-(cyclopropylamino)-N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-yl)-5-
(trifluoromethyl)phenylcarbamoyl)phenyl)thienof3,2-d]pyrimidine-7-carboxamide;

28) N-(5-(3-bromo-5-(trifluoromethylcarbamoyl)phenyl)-2-methylphenyl)-4-
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Lis -C(=0)NR2-, -NR2C(=0)-, or -NR2C(=0)NR2-; RI and R2 are each

i ndependent ly H Cbé6allcyl, or Cncycloal kyl; Ris H halogen, nethyl,
or met hox Eis C3 1l4aryl or C2- j3heteroaryl which is unsubstltut d
or substi @&1’??96814. to 3 substituents sel ected fromth]éc"gﬂ(%’t%1 0664
consi sting of halogen, -NO2, -CN, -NH2, -OH - CF3, Clalkyl,

hydr oxy-d _6al kyl , C3. 80yc| oal kyI (CHZ) - G _6al kyl am no,

- (CH2) Odi c. 63'(&?60? ﬁJ ﬁ‘ffdine 7-carboxalmdc

- (CH2) 11- 0S €a§|“mk |

(CHR2) . -C2_1 ?9 @ aPs?Pylampo)rl{:ﬁzme thybS Iﬁsﬁ’@r%lph@gnwé@m?'cw wherein n
i's an integer waiwmogbp&nmﬂaﬁo@rmd]b?ﬁmmiwv célﬁ@:ﬁahﬂ&é yl and

het er ocycl oal k re each unSL uhsti t yted
by & subst  S0eybropyminy SRRl RS LyDRy re sy icadimey 2
hydlr_loxy-c(0166al hm;&iylpﬂeajrlgtgeno{3m-d}ﬂ:yr€:ﬂidh§gmmrmanﬂduﬂ Cl. 6al toi(y and Z
is a y
CZ4heterocy%: W%?/?mp Oawgax(r&g&ﬂ'ﬁ{lfﬂeroar%&xq Cif in the aryl,
het er oaryl , an@ﬂe@m@b@y@bmﬂ)é&n&ﬂp@aﬁﬂn@oﬂ -dipysioiidine-7-ut ed
or substituted, al kyl, Cl4al koxy, C3.8cycl oal kyl,

R3- C24het er ocyc 04 or C24het erocycloallcyl, and R3 is Cl4allcyl,
C3_6cycl oal ww(cwiﬁprpmelﬁwnO)*N-(Zmethzloﬁrﬁo(iﬂr@mﬂwlﬂ Iediggepan-)dimsthyl gl'l s

phenyl, pyrl di i fluor@HeR)b Ryl catbaR@iihiehil eno[B Qd@bwlmlmazrbaﬂmw

pyrazolyl whi ch is unsubstifuted_or ‘su

SSCEIRAREE ) UUEITEIEC TR R LU LR W KA

-CN, -NH2, O‘Kmﬂﬁﬁﬁmeﬂ\ﬁzl)ﬁﬁédyyﬁrba@llﬁqﬁﬁétﬁﬁﬂ@ﬁbd)ﬂneno[3 2-d]pyrimidine-7-

(CH2) - C1. 6al | nm no (CH2) n-di &t _6al kyl am no, -(CH2)C . 6al koxy,
J(oHR2) 11- O é’;‘%”@i‘“@%l lcYl, -{C}12)n-C3-1dar Y1,

-(CH2) 1, - 02343ak(eycéom'apylhmmoal-m(s@li{)l-hydmmétﬂﬂéﬂHquyazbhal-b@JfSw wher ei n

2yl 1 phenyt (rfikRfedhpher Rabandyt) GG ATRAUNN L Bl imiaihf! €1 1
het er ocycl oal kgdtbexemideir ol i di nyl, pi peridinyl, piperazinyl,
nor phol i nyl 35 )Q-(Ic§’élé‘5r8 PARino)- N‘&rlﬁétﬂylsﬁ{ﬂ(l%é’d:yl%afb%ﬁ&heﬁl bx

" yd

et erocycl oal' k ar'e each 1 hdependent i'tuted oOr substltuted
by G _6alky1l, éaﬂweweﬂuL@WIWP@W%WD@%OE&%W dine-Trppgboxamide; -
conpound of 34y |43(b Iéprowrlﬁhﬁio NZ(ZLrﬁethbxynﬁtjlW—memghVI'L:m?daHM@J”lOyl)ﬁEl hyl,

TR Y S T T AT O T R
net hyl pi per3zjidreyclepiphyiaying)H-Camethilyd-@-((eamettiyipieryie hothyethyl)-3-

B et hy pyr | (G GByBoienca RO IR B b dbyriRidine Toaboxamide,
fromthe griﬁ]ﬁ (cmisprgpylargm)—N-@)(4—((4-ethylp1perazme— -yl)mcthyl)-S-
(E)-3-(2-(4-ang g b&@%@g gicgﬁ%g%lgb%tﬂﬂﬂﬁ&yl)ﬁ%[ﬁ AR RMidiE-¢.3-

(trifluoronethy
(E)-3-(2-(4-ants [3 2-d] pyri mdine-7-yl)vinyl)-N(4-((4-ethyl pi

perazi ne- 1-39y ARLiRYN-(Bmeihli-5 (3 arHanRbhhyDh@RyhidoipherylithieRsp2am de;

()E) 3- (2- (4- anfIRytimiding 7 $2oygRI ni di ne- 7-yI ) vi nyl ) - N- (3- (4- et hyl pi p
erazi ne- 1-y. 4-@&@ﬁrbﬁﬁlmmm@%&mﬁ@wmoﬁﬁmday benzam de; 4)

T e

(E) - N-(3- (2410 4—(ayﬂldsprbjsylammb31\12(5€{|3f@-t(dlmemylnﬁuﬁe)pmpy}ayﬁl)o)«ﬁ- met hyI phenyl

%-E;l: fxpl(sn?tzh%”zl Bfo-ae ks %@%?pyrl’;ﬂ#ﬁé@%ﬂ%%&%@@m thy' phe”

yl) - 3- (trl f | ucarbomatigdbenzar ni de; 7)
(E> N-(3- ( z(éﬂ - RAhON- ty.ﬁa.%@,aa zdwg&xgbge@) en% AR @m ﬁeaambmmaeyl
ay

-444- ethyl piperazin-1-y enzam de; &
4 am no- N- (48) teamtina-N5(¥-3,3-dimethoxybenzemidg)-3-methvin Tr?B )ZpHewmdmeen

7-carboxamide;
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18) N-(2-nmethyl-5-(3-(trifluoronethyl)phenyl carbanoyfl phenyl) - 4-
(et hyl am no) t hi eno[ 3, 2-d] pyri m di ne- 7- car boxam de; 19)

4- ( 2- hydr no) - N- ( 2- net hy1- 543-

(trifluor gﬁ%ﬁgﬁjgﬂ;nyl ear banoyl ) phenypt hi eno[ 3, 2- d] pﬁqwohléw}“éar b
oxam de; 20)

N (2- met hyl 5-(3-(trifluoronethyl)phenyl car banoyf | phenyl) -4-(2-

nor phol i noeuhyN 5ﬂbBﬂéahﬁdcﬁm—&[eﬂlyip}ﬂhﬂy-ﬂl(ﬂlnihﬂﬂ%ﬁdﬁﬂﬂym&ﬂm)&ﬁeno?ﬂi

4- (cycl opropyl no).-N- (,2- 5-( 3-
(trifluoronet h@hﬂ ﬂ [ éﬁa’g@ﬁﬁé%ﬁphenyl )t hi eno[ 3, 2-d] pyri m di ne-7-car
boxam de; 23})N-(5-(3- (lH-pyrrol- -y1)-5-(triflucromethyl)benzamido)-2-methylphenyl)-4-

4- (cycl opropyl am:. - - SAVZIT hyl -1H i m dazol e-1-y1) - 5-
(trifluoronethy l{hn%e]n [éz’gr@froy %k?é%rp% iend[ 3, 2-d] pyti m di ne-7-carb
oxam de; 23%6)4-amino-N-(5-(3- (dlmethylammo)-S (trifluoromethyl)benzamido)-2-

4-(3-(4-(cyclo &H}, A& 7- car boxam do) - 4-
me'g hyl(begz;r n| gﬁ Zﬂ’ 1?@ h@??ﬁ@%#ﬁ%\% érg%:et ate; 24) g )
4- (cycl opr ofiY) ‘P@ﬁiﬂ—lclﬂké{éfv glzam1do)-2-methylphenyl) 4-

(trifluoronet hmmw[gm@mmame&mmenypt hi eno[ 3, 2-d] pyri m di

7- b
4 (3 (4-( C%Wﬁ%ﬁgﬁiﬁ flerpendriuosomsthyhenramide:- 7 medy iRiahtisyld2-
met hyl benzar ni dipyridridibei7idatbokanienyl ) benzyl met hanesul fonate; 26)
fh§/f¥C| opr OHé’)l A ;[ﬂgfngcﬂ (9'(4—&4 ”E}ypﬁ{peramr(ed-'ﬁg'ﬁm&%t 8-% (m%or%&ﬁzl%enzamﬁgjlfe
(trifl uoronet hyiefpiphenyithiche{dyd pplreidynet htabmfatide; d] pyri m di ne-7-carb

oxam de; 27}

4- (cycl opr op()))l aﬂng & aﬁp?%thwno[ﬁ 27 d]gyrzrgldtnz oL ca:lF]onyamxdo? m dazol e- 1-y1)-5-
(trifluoronet h}i'le}l})’héﬁ?ﬂéﬁ Haex H‘Eﬂ@ﬁ%ﬁﬂﬁﬂlﬂ)b?{@y@mm@ﬂlwﬁ%ﬁ@i‘ﬁ% 7-car
boxam de; 2§j) N—(2-meth 1-5 (3- (tnﬂuoromethyl)benzam1d %phenyl —4—(phenylarmno)thlenog3 ,2-
N (5-(3- brom) SHS(B % carbanoyl ) p enylg 2- met hyl pheny1
(cycl opropyl andi P%' ?ng%ﬁa%‘ﬂﬁyrl m di ne- 7- car boxamni de; 29)

" éé?ﬁéﬁﬁ;f’?%ﬁi‘*m o B oy e TCay b de: - 30)

4- (cycl opropyl § HWEJ%&E@%LP‘¥H§/I 8’?%% fe- 1- yppyri di ne-3-yl carb
an'?y 1)I 2- nﬁ?e)W{Q}heﬂybﬁKﬁémdmaromed}}@)}wnmmﬂq)lﬂleﬁyloﬁ-gf(bmrhm-ae )31)

4- (cycl opropy I mdazol e-1 y1 5-
(trifluoronet ﬁwﬂéfngg{’%ﬁw %E%X#r%lg%y t hi eno £pyr| m di
ne-7- car bo® :ggmogﬁ- 5 (1soqu1n011ne- -carboxyamldo)—2—me ylphenyl) 1cno[3

4- (cycl opr opyl a}ﬂyﬁgﬁdlh@omggﬁm&s (4((4-methyl-1, 4-di azepan- 1-yl ) net
hyl) - 3-

(trifl uor oreIHyBpReN (T asaminsling-pramoryaidaromsthylehepisraid Ae- 7- carb

oxam de; 33) d]pynmu_hne—?—carboxamlde
éts )h;/I4; E gyd 9&r49£}{ilng-rﬂ-?§)-ktf-rlx\llé gx nﬂ)‘me—& arrig% %1186? 2 Hl)CRX(fpli'lgl!ljlflﬂllu [g‘ 2y Om
(trifl uoronet hdlpyphedine-drchehovatide?- net hyl phenyl ) t hi eno[ 3, 2-di pyri m di

ne-7- carbox .

4 (oyo! opropp) aﬁﬁ”?ﬁﬁg PO ST TIN5
(trifluoronet hilpypmidige- ml ¥, 2- net hyl phenyl )t hi eno[ 3, 2-d] pyrinmd
i ne-7- car bgxaififio-NP)-methyl-5-(picolinamido)phenyl)thieno[3,2-d]pyrimidine-7-

4-(cycl oprogﬁ?l am ng) - I(ng r}rre (pwo marm Oeli erlyt)mflmp))[l per]lpgl-lnle 4-yl oxy) - 3-
(trifluoronet hy“ffb%@ﬁ}}ﬂ%ar barmyfl phenyl )t hi eno[ 3, 2-di pyrim dine-7-carb

oxani de; 36%9) 4-amino-N-(2-methyl-5- (mcot1nam1d0)pheny1)t1neno{3 2-d]pyrimidine-7-
4-(cycl opropyl an]) ag_mN-(Z met hoxy- 5-(3-(4-net hyl - 1H 1 m dazol e-1-y1)-5

(t rifl uor onmed)ydmipbanys-(soniminyhidpR2mydylgheayisthiendé]3 2} dipyiimidihen®- 7- car

boxam de; 37)

4- (cycl opropyl 37rh?’f?831d7‘<|-(2 met hyl - 5- (4( (4- net hyl pi perazi ne- 1-yl ) net hy
61) 4-amino-N-(2-methyl-3-(3-(2-methyl-1H-imidazole-1-yl)-5-
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49)

4-am no- N- (5- (4((4-ethyl pi perazi ne-1-yl)methyl)-3-(trifluoronethyl)be
nzam do) - henypt hi eno[ 3, 2-d] pyri m di ne-7-earb W
1-(4-(3-(?%%#@%%@%0[ 3, 2-d] pyri m di ne- 7- car boxyar ni dg ‘11;0@994
met hyl phenyl car banoy1)-2-(trifl uoronet hypbenzyppi peri di ne-4-yl
acetate; 51)

N- ( 2[ get2 hy é 5- (@ﬁmgfdrﬁdﬂwbanmghﬂd)f»ﬁmy{;@fmd[@ﬂ@ﬂﬁmwmbi-bmmm ;no)th
|en0 I M adl ar
N (o ety LS8 o (5 ARGV a0 S herty henyDiienpl3 3 mvpimiding 7-

yl am no) t hi enofcapaxamidgyri m di ne- 7- car boxam de; 53)

b e Ty e R bl R ;(w%%%gﬁ%mm@fe 3

4- ami no- N- (5- (dM@Hdﬂ@bﬁﬂ@rbDX@atdbbxyar ni do) - 2- met hyl phenypt hi eno[ 3, 2-

d]py“md'”@ﬂ 3L 63-3Uimethyl lidine-1-yl)-3
4-am no- N- ( 5- )((IRZOCIUI noﬁ | he- 3égalrmeoxy amm?i)g)yrmlr%% hyl)phenylat hi eno[ 3, 2-
d] pyri mi di ne- 7 (tEflnpromsthy, en@gl}do) 2-methylpheny1)tl'uen0[ 2-d]pyrimidine-7-

4-am no- N- (5- ( garBBkdagiddiqui nol i ne- 2-car boxyami do) - 2- net hyl phenyl ) t hi en
o[3,2- d rimdin am de;

N (5 (144 | nR) L e BT O el sl A ine -

d] pyri m di ne- 7cabotumdideyi de; 58)

it {Go et S Riefigh s MR ARMRIR AL B shefs G2 & e T
4- am no- N- ( 2- nﬁlﬁyylﬂru&né-ﬁwaﬂmxﬂam:ﬁo) phenyl )t hi eno[ 3, 2-d] pyri m di ne-7-

car boxam de; 7
4-am no- N- (. )?% et “."H‘éer%"[?d’i dipynay ‘i}‘f DT ro S S PR T i di ne
-7- car boxam deycleprppylisoxazol-3 -carboxamide;

4-am no- N- (gg) 'ﬁe&ﬁﬁib N 5@1 ﬂﬁﬂ?&%ﬂ-ﬁrﬁéﬁﬂﬁmﬂ)ﬁﬂm&%m amido)-2-

trifl uoronet h enzam do en t hi e m di ne-7-car boxam de
( R o RS WY AL oL 2!

4- ani no- N (59)G\R(i-hﬁﬂfynﬁliwﬁmmoﬂﬁnryhbeﬁahudopﬂeﬂymm(ﬂie&m&rﬁn@ﬂﬁérmw 2-m

di ne-7- car boEEin % b

4- ani no- N- (2 HWT“%‘“?’ EROPKPId8r onet hyl ) benzani do) phenyl ) t hi eno[ 3, 2
- dlpyrim d’VO)eI—(Eydanhmn)&N}(denetﬁyl)S (3-(trifluoromethyl)benzamido)phenyl)thieno{3,2-
(R) - 4-am no- ﬁ%’"‘ﬁ i no) pyrrolidine-1-yl)-5-
(trifluoronethy %ﬁé’%‘l&do &Qnﬁdw phenyf | t hi eno[ 3, 2-d] pyri m di ne-7-
car boxami de71)@5(eyclopentylamino)-N-(2-methyl-5-(3-

4-am no- N- (5- (anﬁﬁwaﬂfw%ﬂ&a%ﬂmm%nﬁﬁmm[@ Dedyirhidfie0l-SarBo:almae: | m di

ne-7- car boxam de

4- ani no- N- (1) rNa‘Q‘r?‘fﬂB éﬂﬂmﬂ“mowﬂv%?w@%ﬁ?%)(éﬂwwmw -3, 2-

ﬂﬂ E)%r I( Zl di ne- 7 Eﬁ-ﬁ g m1dme 7—7carboxam1de J- 4- met hyl ph N
an n O ne- car a met hyl pheny
5- cyclopro P‘Be‘%&\’/%h»%bﬁi‘ 319?5(%1‘%}9? 3~

4-2 am n?h Nl- (5- (Qmﬂ??:fohuﬂfygbgmmih)o)ﬁzeﬂmﬂmhe[ljﬂ-d:]wramdhe-ﬁearbammm do)
-2- e ien I
N2 et hy LB Op S PR R B B L R A et A 5 oy

eno[ 3, 2- d] pyr (tnﬂdommeﬂl-yﬁhcdzamaiwimlenﬁ}tbl)eno[3 ,2-d]pyrimidine-7-carboxamide;

4- (cycl oam @?@g%ﬁsg%&mg % %%)(@H@ﬁl%iﬁepﬁﬂgﬁm)@) phenyl )t hi

eno[ 3,2- d]p car
4- (cycl opent yI ﬁnﬂn@pmmbbmm@)meﬂ)ﬂuemﬁ ,2-d]pyrimidine-7-carboxamide;

(LrLf) uor OnR)RYPRREYRESBIRHRICS 14 ROREnciybliic oo st giadifyly o

N- ( 2- met hy 1- 5- {tSflperomefiybberetnidehdmetniphsay hiengi?y2- dipygmigiaenin pyri di
ne-3- ylam no) batbetmlide; 2- dbyri mi di ne- 7- car boxami de; 73)

4 (4 (2 et hyl Bl per ezt ng: A hpenyL an Do) N L TR B aezage( ByDmesd 3 o

(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide;
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80)

4- (cycl opentyl am no) - N- (2- et hyl - 5- (3- (4- et hyl - 1H—|mdazole 1-y1)-5-
(trifluoromet hYP%benzoam do) phenyl )t hi eno[ 3, 2-cl ] pyri m di ne-7- car boxa
m de; 81) yI 5-(3-(4-nethyl -1H i m dazol e- 1- y1]5CT§(R2°1”°""664
(trifluor orret hyl ) benzoam do) pheny1) - 4- (4- (4- net hyl pi per azi n- 1-
yOphenyl am no) t hi eno[ 3, 2-d] pyri mi di ne- 7- car boxam de; 82)

4- (cycl opr opgy xRty (B -(A% i1 Prinfldd-Ate N 5131 1H i mi dazol e- 1-y1) - 3-

trifluoronmet’hyl’) benZoarni do) phenyl)thi eno ri m.di ne-7-carboxa
(m de; 83) ytn)ﬂuorome rBbenz)oamldo ph%anyl)-4-(m<[a ylammogt){'ueno[S 2-d]pynm$d?ne—7-

4- (cycl opr opy! aademilie;( 2- met hyl - 5- (3-(2-net hyl-1Hi m dazol e- 1-y1) - 5-
(i £ uor omsg y RRSAZ R ARG N Sl B Bl ] Shyne- 7 car boxan
5(3 [?) -4- (Cycl opr ¢pifluemimediyl berzbarh Riofrheryd)thiedd)y, D aljpyrimidines 7odarsbixmaide; y 1) -
(trifluor on%?)ﬁi&)cg‘élﬁg%l%ma%oz'yf %T%%]bshgﬁgﬁ?ﬁl}élhﬁ'gmgaz cﬂl e'y YD di ne- 7-

car boxami de; 8$@yifluoromethyl)benzoamido)phenyl)thieno(3,2-d]pyrimidine-7-carboxamide;

4- (cycl | | | 1-y1)-5-
(T U onatne %’Bﬁﬁ%%ﬁﬁ%ﬁ%@ ‘Lﬁ. eﬁ‘é B Py P i dl ne- 7> ear boxam
i de: 86) 4- ( cy&ridpeeppthyhpeigpamy (3‘(@3 -Imo- 5-

(trifluoromnet hyj)g}pﬁpmﬁlm)dﬁgngtpm{%ﬁ{ﬁ@ﬁcgbgﬂawaé m di ne- 7- car boxam
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4- (oycl opr opy| ErifHp i bsRepmyKos methpipheaNyienal3 2 Pt 1) -

(trifluoromet hydrbdanddgm do) phenypt hi eno[ 3, 2-dbyri m di ne-7-car boxam d
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(h- 2] (cycl SR Ay SRPRIFTIRE )2 RS G- PRV M BRASD R P e 1. y1) -

(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide;

(t rifluorongy g,ys(epc%mgﬁmm KBRS Y U RAGRANL L ARG cle 4L Ay T T M di ne-7-

car boxam de
(S) 4- (cycl opr ﬁpﬂummﬁm»bmz(b@m@a)% -gethyinkenrithigne (3 3yHpyrireidingihe- 1- y1)
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(trifluoromethyl)benzoamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-
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106) (S)-4-{cyclopropylamino)-N-(5-(4-(3-(dimethylamino)pyrrolidine-1-yl)-3-
(trifluoromethyl)benzoamido)-2-fluorophenyl)thieno[3,2-d]pyrimidine-7-
carboxamide;

107) (S)-4-(cyclopropylamino}-N-(5-(3-(3-(dimethylamino)pyrrolidine-1-y1)-5-
(trifluoromethyl)benzoamido)-2-fluorophenyl)thieno([3,2-d]pyrimidine-7-
carboxamide;

108) 4-(cyclopropylamino)-N-(5-(3-(2,4-dimethyl-1H-imidazole-1-yl)-5-
(trifluoromethyl)benzoamido)-2-fluorophenyl)thieno[ 3,2-d]pyrimidine-7-
carboxamide;

109) 4-(cyclopropylamino)-N-(2-methyl-5-(3-(piperidine-1-y1)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[ 3,2-d]pyrimidine-7-carboxamide;

110) 4-(cyclopropylamino)-N-(5-(3-(4-ethylpiperazin-1-yl)-5-
(trifluoromethyl)benzoamido)-2-methylphenyl)thienof3,2-d]pyrimidine-7-
carboxamide;

111) 4-(cyclopropylamino)-N-(2-methyl-5-(4-(1-methylpiperidine-4-yloxy)-3-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide;

112) 4-(cyclopropylamino)-N-(2-methyl-5-(3-(pyrrolidine-1-yl)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide;

113) (R)-4-(cyclopropylamino)-N-(2-methyl-5-(3-(2-methylpyrrolidine-1-yl)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[ 3,2-d]pyrimidine-7-carboxamide;

114) 4-(cyclopropylamino)-N-(5-(3-(diethylamino)-5-(trifluoromethyl)benzoamido)-2-
methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide;

115) 4-(cyclopropylamino)-N-(5-(3-(ethylamino)-5-(trifluoromethyl)benzoamido)-2-
methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide;

116) 4-(cyclopropylamine)-N-(2-methyl-5-(3-(1-methylpiperidine-4-ylamino)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide;

117) 4-(cyclopropylamino}-N-(3-(3-(4-methyl-1H-imidazole-1-yl)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide;

118) 4-(cyclopropylamino)-N-(2-methoxy-5-(3-(4-methyl-1H-imidazole-1-yl)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide;

119) 4-(cyclopropylcarboxyamido)-N-(2-methyl-5-(3-(4-methyl- 1H-imidazole-1-yl)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide;

120) 4-benzoamido-N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-yl)-5-
(trifluoromethyl)benzoamido)phenyl)thieno 3,2-d]pyrimidine-7-carboxamide;

121) 4-(cyclopropylamino)-N-(2-fluoro-5-(3-(4-methyl-1H-imidazole-1-yl)-5-
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(trifluoromethyl)benzoamido)phenyl)thienof3,2-d]pyrimidine-7-carboxamide;

122) 4-amino-N-(5-(3-(4-chloro-3-(trifluoromethyl)phenylyureido)-2-
methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide;

123) 4-(cyclopropylamino)-N-(2-methyl-5-(3-(3-(4-methyl-1H-imidazole-1-yl)-5-
(trifluoromethyl)phenyl)ureido)phenyl)thieno[ 3,2-d]pyrimidine-7-carboxamide;

124) 3-((4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-yl)ethynyl)-4-methyl-N-(3-(4-
methyl-1H-imidazole-1-yl)-5-(trifluoromethyl)phenyl)benzamide;

125) N-(3-((4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-yl)ethynyl)-4-
methylphenyl)-3-(4-methyl-1H-imidazole-1-yl)-5-(triflucromethyl)benzamide;

126) 3-((4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-yl)ethynyl)-4-methyl-N-(4-((4-
methylpiperazine-1-yl)methyl)-3-(trifluoromethyl)phenyl)benzamide;

127) 3~((4-(cyclopropylamino)thieno{ 3,2-d]pyrimidine-7-yl)ethynyl)-N-(4-{(4-
ethylpiperazine-1-yl)methyl)-3-(trifluoromethyl)phenyl)-4-methylbenzamide;

128) 3-((4-(cyclopropylamino)thieno{3,2-d]Jpyrimidine-7-yl)ethynyl)-4-methyl-N-(4-(1-
methylpiperazine-1-yloxy)-3-(trifluoromethyl)phenyl)benzamide; and

a pharmaceutically acceptable salt, hydrate and solvate thereof,

6. A use of the compound according to any one of claims 1 to 5 for preparing a medicine of
preventing or treating abnormal cell growth diseases resulted from overexpression of a

protein kinase.

7. The use of claim 6, wherein the protein kinase is Ber-Abl, FGFR, Flt, KDR, PDGFR,
Fms, Kit, Raf, Tie2, Src, or Ret.

8. The use of claim 6, wherein the abnormal cell growth disease is stomach cancer, lung
cancer, liver cancer, colorectal cancer, small intestinal cancer, pancreatic cancer, brain
cancer, bone cancer, melanoma, breast cancer, sclerosing adenosis, uterine cancer,
uterine cervical cancer, head and neck cancer, esophageal cancer, thyroid cancer,
parathyroid cancer, renal cancer, sarcoma, prostate cancer, urethra cancer, bladder

cancer, blood cancer, lymphoma, psoriasis, or fibroadenoma.

9. The use of claim 8, wherein the blood cancer is leukemia, multiple myeloma or

myelodysplastic syndrome; and the lymphoma is Hodgkin's disease or non-Hodgkin's
lymphoma.
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10. A pharmaceutical composition for preventing or treating abnormal cell growth diseases
resulted from overexpression of a protein kinase, comprising the compound according to

any one of claims 1 to 5.

11. A compound of formula (V):

HQN R]@\

AN Y7
$-4 V)

wherein,
A is halogen, -OR", -SR?, -8(=0)R?, -S(=0),R*, -NR*R’, or -NR*C(=0)R’;
R* and R® are each independently H, C;gsalkyl, Csjgcycloalkyl, -C(=O)R6, C,.
sheterocycloalkyl, Cs.jsaryl, or Cssheteroaryl, wherein the aryl, heteroaryl and
heterocycloalkyl are each independently unsubstituted or substituted by the substituent
selected from the group consisting of Cjealkyl, Cyscycloalkyl, Ciealkoxy and C,.
7heterocycioalkyl;
R® is H, Cygalkyl or Caqcycloalkyl;
X is -NH; or -C(O)OH;
Y is -CHCR'-, -CC-, or -C(O)NR’-, wherein R’ is H, Ciealkyl or Csscycloalkyl; and
R is H, halogen, methyl or methoxy.
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