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4- (cycl oprcaRpbaiibm Prpheventing of H¥4tn r%%ﬁ&hml et Browth diseases.

trifluoronethyl henlcarbrml | hen thi eno[ 3, 2-d] pyri m, |ne 7-
f:ar boxami de: ﬁy)z?ccor ance w1?h a¥1 )aspect of epprese%? 1nvent1%n t%ere 1sy provided a

4- ( 3- @3- (Qmeh(g rzocg %\?ﬂldlﬁé tdetiomBle3of2 fofmBll (I 61 A §himeatetieoadi aéee)zpta’oie salt,
0) - ri

met hyl benzam fl uor onet hyl ) benzyl net hanesul f onat e;
4- ( cycl ophepspteAndisplyptenbereothet hy| - 5- (4- ((4- net hyl - 1H i i dazol e- 1- yOn'et hyl ) -

3- N/\ R

(trifluoromnet hyl_m) nyI car ti@l\)g@ )t hi eno[ 3, 2-d] pyri m di ne-7- car boxam d

e; 27)

4- (cycl opropyl arﬁ noy 5 met hyf‘ 5-(3-(4qet hyl - 1Hi m dazol e-1-y1) - 5-

(t rifl uoronethyl) phenyl car banoyl ) phenypt hi eno[ 3, 2-d] pyri m di ne-7- car boxam d
28) Wwherein,

N—(5 (3- br omo- 5~ {st. (j[j:lcmltam_hyﬂ@g@myl)phenyl) 2- met hyl pheny1l) - 4-
30(cy(§I()opr opyl %rr:sr_\oz t(?)‘l\lel{bc-)[-N‘R C(]_BHJ'.‘I\?I{%? 1- ca{ boxam de;

R!and R? are each independently H, C,_¢alkyl, or C3-gcycloalkyl,

armaceutlcal

R is H, halogen, methyl, or methoxy;
E is Cj.jsaryl or Cyjsheteroaryl, which is unsubstituted or substituted by 1 to 3



29) 4-(cycl opropyl am no) - N- ( 2- et hy1- 5- ( 6- nor phol i nopyri di ne- 3-

yl car banoyl ) phenyl ) t hi eno[ 3, 2-d] pyri m di ne- 7- car boxam de; 30)

4- (cycl opyepyl @ebde) - N- (5- (6- (4- et hyl pi per azi ne- 1- yppyr ipgirfigk2811do6é banoy 1)
-2- et hyl phenypt hi eno[ 3, 2-d] pyri m di ne- 7- car boxam de; 3531)

4- (cycl opropyl am no) - N- (5-(3-(2, 4-di met hyl- 1Hi m dazol e-1-y1)-5- WD

2011/ 093684PCT/ KR2011/ 000664

(tr Lf | uor cobdtitydntpheteryed fomatie wigupleomsistiyg ph aslppor, INOIPIGN 2-NHlp yOHYi-GFge- 7-
car boxam

: 2 ) )
2 (oyoh oprtaistRah Gl | Corqpaloaliyb iy P splkylagmine. . YERRLHFy- a-
(t r i f | uor gatikylayind)e(CHOAT halkoyl, YOHMNDS (=N 3salkyd] HCH, ) Ch. payl] ~(CHppganm de

( S e ( cydHTORy anl G ke Cahderesydentiod: RPFwSh R BY AR dTRRe 4 Gty ) -
and the aryl, heteroaryl and heterocycloalkyl are each independently unsubstituted or

gta; 'bg'xgg{ QUL BheD KSR DA PR B RSP YRLN BRI Z AR 85 T

4-(cycl oprﬁﬁlkyll hﬁlllogéﬁ d&d—:,(sﬁ}lc(y&xﬁlﬂo hmdr(q&ymekﬁﬁn)j 1H i mi dazol e-1-y1) - 5-

(trifluor omet h%%;ﬁ' eak/l(gﬁbb&rm 1 hy I‘O)E E](elng_:, gCYCiO&ﬂ()Il 3(3227h(<:ei cycln‘lal(li(I Pe [

10car boxam de;
4- (cycl oprapydral(rion @,:) Mrete2odtPl, yteréin (the (aiylnﬁétbwamp@ﬁd ﬁbﬂaﬁm&cmhmw re3each

((j;rl f léy or ?n epeXAe)then | Cs%{utt)g{m 1y st@t?t%P&/ll lgy 81 eal )[1 16aﬂlop ' ICTgcc;lcﬂ)alkyl cl%rgoxam
4- (cycl opragyoayilvakylNr (- maem ofik{I3akd'R hBtdyhHIH; Bt ftadikyg; drphbhylS-
(trifluoromnet h)ﬁ’l)phenlyl car batﬁro hen t hi etﬁl &)3 2- dllnegrl m dflne 7- car§o&<am de
. 1537) accordance wi ct of resent ntion, there is provide

4-(cycl Oprpﬁ&yﬂa@amml -OmipdsifiBh h&)l‘ lﬁe‘(eﬁflﬁ detrbatingl gisforman €ell - Wt [dydedses-

(trlfluorone Bphen%ﬁgarbannyl henrﬁt |eno‘%p %%ﬁ%r|n1déﬁi-g-car§' an1de
, 38) 4- (W 5‘% V) XPE§SSIQN (S ; a(PAOVG{ Kigesgey ST epo’i“l&? ehin

(trifhgor @Hﬁbhaﬁﬂabé\ﬁi&}ﬂﬂ)ﬁ&fcbﬁmﬁélt, Rydrafehty kolhapytidddifeno[ 3, 2- d] pyri mi di ne- 7-
car boxam de; 2

4- ani no- N- ( 2- e, y inxentive ( (thieppl3-glpxtimidine n ASHYHBERh ey pt hiPbigtaseytically

d] pyri m dlaB&p?ab@@EzhﬁX@'ﬂ}a@@ or 46lvate thereof has an excellent inhibitory activity on protein

4-(cyclopro ylan1no §2 net hy1- holln

(trifl uor ppa %FS)‘B‘F?«% ﬁ?@?f’ﬁ?‘%‘h&‘{’ PRSIpg ﬁmamedlﬁ (et Ve NI YERIRE ;

41) 4- (cyféka@étﬁ@fdbmhﬂﬂ)cemgf&vmh&&sdsdl net hyl am no) propyl am no) - 5-

25(trifl uoronmet hypbenzam do) - 2- net hyl phenypt hi eno[ 3, 2-d] pyri m di ne-7-

car bo% m de; 42)

4- am no- NOETRENEPDESCRIFEION OFIHE INVENPIGN2- d] pyri m di ne- 7- car boxan de
, 43)

4-am no- N- (5- (3, 5- di met hoxybenzani do) - 2- met hyl phenyl ) t hi eno[ 3, 2-d] pyri m din
e7- car boxam de Heéifidfier, the present invention is described in deta11

N- (5- benzam do- 2- nethy1pheny1) 4- (5- et hyl pyri di n- 2-yl am no) t hi eno[ 3, 2-

d] pyri m di ne- 7- car boxam de;

N- (5- £8- (1H py 1A Ghe linVentive- &dnﬁ7p6uhuoasio MQQ?“E%&@B&& e ¥R @PdidihyH -

am not hi eno[ 3, 2- d] pyri m_ di ne- r boxam de;
4- ani no- NdpEmolinyk d??ﬂé’tl PRyl | Mi isoxaglyly oro maﬁ91|y3 b&hshniy Ppsybstituted or
35met hyl pRegsayikutedbenb 3. sﬁbéﬂt@éﬂ’td S8l 6kt Ao €I YU bekesting\WPhalogen, -NO,, -CN,
2011/ 093684PCT/ KR2011/ 000664
-NH,, -OH, -CF;, C,salkyl, Csjscycloalkyl, -(CH)),-C;salkylamino, -(CH;),-diC;.
(,alkylamino, -(CHz)nC1_6alkoxy, -(CHz)n-OS(=O)2-C|.5alky1, -(CHz)n-C3-14ary1, -(CHz)n-Cz.

30  jsheteroaryl and -(CH,),-Cs.13heterocycloalkyl, wherein n is an integer number of 0 to 3.

More preferably, the aryl is phenyl; heteroaryl is pyrrolyl or imidazolyl; and
heterocycloalkyl is pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, or diazepanyl,
wherein said aryl, heteroaryl and heterocycloalkyl are each independently unsubstituted or
substituted by C,.¢alkyl, halogen, diC;_¢alkylamino or C;_¢alkoxy.

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



47)

N-(5-(3-(1Himdazol-1-y1)-5-(trifluoronet hypbenzam do) - 2- net hyl phenyl) - 4-
ani not hi epe[@114wedsRyr i m di ne- 7- car boxam de; 48) PCT/KR2011/000664

4-am no- N-(5-(3-fluoro-5-(trifluoronmethypbenzam do) - 2- net hyl phenypt hi eno[ 3,
2- d] pyrim di ne-7-carboxam de; 549)

4-am no- N- (5- (4((4-ethyl pi perazine-1-yOrethyl)-3-(trifluoromethypbenzam do)
- 2- et hylpidesxwpthiyl,eno B-,Iﬂarﬂ]upijtrdeﬁ‘]ydl ne- ﬁepmpjziox am ayelopbdhyl, cyclopentyl,

1- (4-(3-(4-am not hi enol 3, 2-d] pyr e7c ani.do
et iyl pheryFRRRERTEIYS. (PP orbieliny SUERLYFRRYr | 4 Cemsthylpingriding b
51) yl)phenyl, 4-(4- ethylplperazm- -yl)phenyl pyridine-4-yl, pynd1ne-2 yl, 5-methylpyridine-

N- ( 2- et hy, iflu hyI ) benzam do) pheny1l) - 4- (phenyl am no) t hi eno[ 3
"2- 10d] py%’l Y‘gf’{(:ig Hi YIB%R@ Hlde: " 52)
N (2-mdt hy1-5-(3-(trifluoronet hypbenzam do) phenyl) - 4- (pyri di ne- 4-

| am t hi L 2" di b
X (20 et hy 1 5 (BRERTAEIS ) SRsPRstHoRh pEisER P o B ErGH . ADYGRYiPR ek Shienol3.2-
yl am no) t Kpnirhidlint ddrivgtivetadedat ffomahdgroapicomsistihgof)
gi S;“r A Sf gg) éé)é}f%gﬂc" ‘”thlg@?rzb%y%%fgé 75V eny A BRI N g enol 3, 2-
4- ami no- N- ( 5- (I(Wrmblhm&)pﬁer@a)bblmtﬁm do) - 2- et hyl phenyl )t hi eno[ 3, 2-
d di ) .
2o 0 N ( 21 (BB R isnel - lpumbising ZrD i NG K PR RIRTIERE-brof 3, 2-
20d] pyrim dl ne-yhméhy a(mlﬂlﬁnoﬁZﬁhyI) henyl)-4-methylbenzamide;
3‘5 1(035; ! %Ha: ﬂg?g.nf')cépgg{b Oxli’@rn“ ;azzd]g?rtlﬁ‘ﬁﬁlﬁeh? My - RO oSy - 1-y1)-
4-am no- N-(2- nﬁ.(mﬂu&oﬁmm)phaﬂﬁ)-dqﬁahﬁbmml@@ow 2-d] pyri mdine-7-

b d
e nor e ( 4) (N3G minehisanb s ey or T bny ey
Zar boxgm ij(e 6Ghethyl- 11;1 1m1dazole—l yl)-5- (tnﬂuoromethlyl)benzaxmde .
am no- i nami d i,m, dj ne-7-
car boxani deé) é-;i))ﬁ%é T(HEmNae %Pn@e{i%“gﬁeé p %@?Wlﬂ’g 1}94’2 V1) -5-
30( tri fl uor onethytpYipieadinde)- pfmyygi(bﬁfu&ﬁ{rﬁetﬁymﬂdmtﬁmmedl ne- 7- car boxani de;

52t no- - (6 BN G2 Shrenigrbisne Q]PNBFW}IPﬁﬁeBHWWPm“éﬁ%tf%lp‘ze%k]l)p§r| i di ne- 7
- carboxam de; trlfﬁ.ﬁ))'ometh lbenzarmde

3] gg]r i gl; (né) eE ?/(%(é 4%12 tbgggj?ir v 1ne— -y wn}l?g gtRyl?)heny )[ § (&-

R) - 4- N- (et -(‘lﬁfl]ﬂ 5- WO
(20%.1/ Og;n GQZPCT 5 Ké%fgr%gg% -g?hﬁﬂiyﬂiﬁl Mfdh‘iﬁthﬂ)lﬁ:ﬁzaﬂmwé)

CUT L vor ol ﬁ-ml% ety IS-GelifnosasyesnelsartemosDhenyithieral3a: 7.

Zar box ameie5 Ry rﬁldmet-)7 carboxamlde g g .
am no- ITEt oxypenzam do rimdine-
car boxani d(e 9) no-N- (3-me oxypIZenylc oyB etl?y p%engl%nenoﬁ % Py

4-am ng- N- (2- n&ﬂ%ﬁhﬁésv.(chmo;(migepnet hypbenzam do) phenypt hi eno [ 3, 2-
d] pyri m di ne-7-car boxam de

N- ( 3- (4- ami AB}‘FnaneHéI @-@Ffbym(?éf‘ﬂéeﬂwléﬁ -BpidazledoYl4- et hyl pheny1) - 5-
cycl opropyl i 50)(&?-&101‘3’111 &Dﬁﬁéiﬂdiﬁ)amoyl){)hen}@)ﬂhenoﬁ ,2- d]FynmldlneJ -carboxamide;

4-am no-N-(5-(1-(4-fluorobenzyl yrazol e- 5- car boxyam do) - 2-
10met hyl phed}) &W%b’r@ @4 yanwaﬁe-lvylirawg%ﬁém de;
(trifluoromethyl)phenylcarbamoyl)-2-methylphenyl)thieno[ 3,2-d]pyrimidine-7-
30 carboxamide
12) 4-amino-N-(5-(3,5-dimethoxyphenylcarbamoyl)-2-methylphenyl)thieno[3,2-
d]pyrimidine-7-carboxamide;
13) 4-(4-methoxyphenylamino)-N-(2-methyl-5-(3-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide;
35 14) N-(2-methyl-5-(3-(trifluoromethyl)phenylcarbamoyl)phenyl)-4-(3,4,5-

6



69) N (2-nmethyl-5-(3-(trifluoronethypb

enzam do) phenyl) - 4- (net hyl am no)thieno [3,2- d] pyri m di ne-7-carboxam de,

70) 4- (cWeboagdg9sa - (2- met hy1-5- (3-(tri fl uoronet hyl) bepegiigdolaleesaypt hi eno
[3,2- d]pyrimdine-7-carboxam de; 1571)

4- (cycl opentyl am no) - N- ( 2- net hy1-5-( 3-

(trifluoronethypbenzam do) phenypt hi eno[ 3, 2-d] pyri m di ne-7-car boxam de; 72)
N- ( 2- net hy1- 5- ( Ginfdthoxypharydarainbjthiene372xd]pydinidiae7darbbx@amidet hyl pyri di ne- 3-

TG e A b e
1 o ety el a1 o oo g,
(trifl uo¥on&%ﬁ3%‘é§%}ﬁ?ﬁ8? léﬁ(}gbweé’ﬁgﬂrg? flﬁ](g%%la%’ﬁé- 7- car boxani ée; 75)
4- (cycloopr opyl agtriflasrpmithyPypheriyisdrbdmdy)phénylhieno 31206 )pdFintidine YldarBoxamide;

(ZESr7|6; | uor °mﬁ%‘XldsBSr%WA&S&)&Q%EXB&ﬂiyfﬂ?L3’ 2-d] pyri m di ne-7-car boxam de;

(S) - 4- (cycl opr ofmiflesromedhylyphénylbétaindyd)phed)chians 13- @lpyriatidideT- darbgxariidy | ) - 3
- bt Se T HIUERERE P Jel iR B ARE HoblfloSioheny 41 Py m di ne- 7
4- E cy_c:c f)pr opyl a@iidillﬁba)larhl'rr(o&mmb[E{I-dﬁy;(:iﬁpiﬁ{né—-ﬂﬁ;ﬁ%ﬁ%mﬂi&b;i ma_dazol7e- 1- %OTEt hé' )-3
- (trif] uor nzo 0). t hi eno - ri midi ne- 7- car boxani de;
3078) 1;&(2ﬂgﬁiw%ﬁ{oﬁ?ﬁ%ﬁlﬁ%ﬁ%%mﬁﬁﬁi e-1-y1)-5- o
(trif Ibuor O_mét hy%m@@bﬁ%ﬁ%ﬂm&@)tﬁﬁq@)Z—@]P@ﬂﬁ{i&naﬂcﬂaﬁ)fﬁdaﬁ‘iidb; ne-7
- car boxam de:; .
4- (et hyl ani A9 Ne2methgt-fif-(siuerometirddphenyicabemealiphaneD1d-(r, - 5.
i e bt s e s, Lo,
(trifluor onéﬂﬁ@ﬁf?@%%%?ﬁﬁﬁ%}%éﬁ'm&%[@' 2-d] pyri m di ne- 7- car boxamni de; 81)
e o o o
yl ) phenyl ani fyclopsopydamiziopNs{2- RS 2aasthgs Himpidazgleot-yl)-5-
(e T uoromat m”?’%‘?““‘??@%@?”ﬁ’?@@“‘%ﬂ?? e B 33)
4- (cycl opr g%?é‘ﬁ?‘ﬁ%‘ig ?‘1( OMERTIACISIS (’iz-ﬁh’é(fiﬂ‘bgipi "F%‘?‘H‘é’%@ 3 '—yl)-5-_’
¥ ont  hepeamsAR DM bt g . e oo o
10(tri |uor§ﬁéf‘ﬂ§¥°})§%ﬂa %@a&'g%a@r%&@?@h?@no[s, 2-d] pyri m di ne-7-

b i de; 8{rifl thyl)phenylcarb 1)-2-methylphenyl)thi -d imidine-7-
S soniypheycutameyl 2 methyheny el 2 dpyine7

gté;' f4| ?or olmet h $ wﬁf};& pgnelnyl )B;QI;I E}nioa[ 3 ,2- d]Bg{_rai%n;gimne- 7- car boxam de;
- (Cycl OBy ayi(He _ 1®)thienof3;2-d)pytifd R8Tl ¢afsxamido)-4- _
e 1 5 92-'?&?1’_1‘1%%&&%’1%@: Py ethaeb onate; 1€~ 7~ car boxam de;
4- ((cy @50Dr 0B} A VRpropIAniil - Freltf s arted syl 145 Hhidannan- gy by | ) - 3-
(trifluoronmethypbenzoam dQ) phenyl)thien %g{lz_'drl ri dl_ne-i7é_ ar %ﬁami(fiee,
88) 4-(cycl opr %Wﬁsshyw@yé%!%@}%ﬁaﬁ mi-fﬁﬁ% yHDfige-1-qpiyoxgmide;
(trifl uor oneyyRERIGREFH Saimod-NTEL- NSO B A th@Rd- [B-imidgdRYI-yIyidi ne- 7-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[ 3,2-d]pyrimidine-7-carboxamide;
28) N-(5-(3-bromo-5-(trifluoromethylcarbamoyl)phenyl)-2-methylphenyl)-4-
30 (cyclopropylamino)thieno[ 3,2-d]pyrimidine-7-carboxamide;
29) 4-(cyclopropylamino)-N-(2-methyl-5-(6-morpholinopyridine-3-
ylcarbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide;
30) 4-(cyclopropylamino)-N-(5-(6-(4-ethylpiperazine-1-yl)pyridine-3-ylcarbamoyl)-2-
methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide;
35 31) 4-(cyclopropylamino)-N-(5-(3-(2,4-dimethyl-1H-imidazole-1-y1)-5-

7



20car boxam de; 89)

4- (cycl opropyl am no) - N-(2-fl uoro-5-(3-(4-nethyl -1, 4-di azepane-1 -yl)-5-
(trifl uorngaebiyibssgnzoam do) phenyl )t hieno [ 3, 2-d] pyri m gicigerroEdobspiam de;
90) 4-(cycl opropyl am no)-N(5-(3-(2, 4-di net hyl-1Him dazol e-1-y1)-5-
(trifluoronmethypbenzoam do) - 2- net hyl phenypt hieno [3 , 2-d] pyri m di ne-7-

25car boxam de; 91)

N-(5-(3-(1Hi m(@aﬂwrem&myﬂ; hég/«dafuafrﬁ 7151% YRR D- @pﬁﬁﬁimﬂephenyl) 4
- (cycl opropyl am no)t hi eno| 3 d] pyri m di ne-7- car boxam de;

(S)-4-(cycl opr ‘iﬁ’ N (5-(3-(3-(di nmet hyl am no) pyrrolidin- 1 yl)-5-
(trifluor omuh&w@mwlﬁﬁﬁmy-whﬁeh@hgqmmh&&mh& dragdpan! 1- PR -

30car boxam de;
4- (cycl opropyl a(m%mfow%lzl)ﬁﬁwarwoyl)phe%kmo[i 2 lgyrmiding: 7 cappramide;
g 2 ; i 12 IRgso 21 0 ?th bﬁ@:&@li%ﬁ}di@)aﬂhﬁﬂym(’ﬂl(ﬂf(@ -RlirdethyRiniihdjpsiroRdifcaayiRagan de;

cyc opy
ani no) - N- ( 5- ( 4- (@Roa?fﬁe@wpw}faswyar2-&16#311111%5)&3%0[3 2-dJpyrimidine-7-
(trifluoronet hmﬂ@%ﬁm{gido) 2- met ?y:qggﬂygggggzog[g , 2-d] pyri mdi ne-7-
35car boxam de; . WO 2011/ 093684PCT/ Kl
(9 - Coyol S SAGHOIGRPROTRIMORN - (ol LRI ErYRA R By R Ie RS-y 1) - -
(trifluoromet hypbfibz6asihgDphetrylBaiba dINENVHRA) mzeﬂémrwrﬂh frel7-
car bo>iﬁm de; XS N ( 2- mstﬁ%lag (3-(4-nethyl - &&%ﬁdazd ! lﬂ o7
5(tri fiPuor onet HPWSATHSH do) pheny1l) - 4- ( 1- net hyl pi peri di ne- 4 yI am no)t hi eno
[3,2- d]pyri - -4- -3-
4- (cycl opr opa gjr(n@%g th%}ﬁ%‘gmbg?’ei“%@é%(ﬁél methylp}pﬁigltl)lre(;‘n%l{)ﬁ I3 benzoam do) -

2- met hyl phenyl mﬂﬂ%wa y@plaﬂnpdﬁa{hﬁﬂmme ey, E‘?ﬁié&r gyrimidine-7-cggppxamide;
4- (cycl opropg) %ﬁ%&ﬂﬁnﬁﬁg N 2-Rreltdx{ $Oo[3v(uwétaypﬁmlﬂﬁd&ol% M&v -no) - 3-

10(trifluoronet hypbenzoani do) phenypt hi en d] ﬁl’l m di ne- 7- car boxam de;
99) N-(2-chl or d lc‘zfmamﬁyaaag}y@ﬂgc g 5d]pynm1d1ne- 7-carboxamide;

e
- glynet hyl ani n &W@pg@yhghquipﬂb_agmy%)phenyl)thleno[3 Zpal]pynmldmeﬂ carboxaxmde

15(trifl uorggﬁ WN—( chI Oroﬂ(ﬁgwngg{ygnymh@q%?n&hg])gyrl m di ne- 7-

car boxam de; met hy1l- T m dazol e- 1-y1) - 5-
(trifl uoronet h BHBierReth YRRy yDcrmetpiriispyDihieng) 3 Biddmpimigine-7-

d] pyri m di ne- 7- cgﬁ{o;z%ﬁ{g de; 20102)
4-(cycl oprgsgl am no) - N- ( 2- et hy1- 5- ( 3- (mor phol i no_ ani no)

(triflloro )rfirm)nmlzldarmabybﬁéwmfhlﬁr%hy@ezzwﬁymwwth@wL3e%rr boxam de;

103) N-(2-net hyj 3511{,,’31,(647_@%gy5m@léh m dazol e-1-y1) - 5-
(trifl uororret h p%enzoam do) phenyl) - fghenyl am no)t hieno[ 3, 2-d] pyri m di ne-7
y

- carboxani & opylammo)-N- 2-meth (4-morpholino-3-
4- (cycl opr opyl Qmmﬁ}orhjét(@ f)éni%ﬁi l{eﬂyﬁ){ﬁl&ﬁ[j‘YJdH’bﬁﬁﬁﬁﬁieUﬁcérbbﬂanlae
(trifluoronet hypbenzoam do) i enol d].pyri m di ne- 7- car boxami de 105)

4- (cycl opr of}) ﬁ‘iyi‘ib’PIWY(lme(ns) NZ@@F@E@WV‘&W QPIopPY iRy 3-5-

(triflbgoromet hé SasthIOd enZamiiid) Ll RBENHRENIRRRhS32-AlpyviHidinelizne- 7-
car boxam de; 106)

(S) - 4- (cycl opr GBYORAMIAS) - N- ( 5- (4- (3- (di met hyl ami no) pyrrol i di ne-1-y1) - 3-
g r IbI) L;gﬂ r grr&ﬁjw BRGTR RABLER arkidol M RAHAM PRI B2 dpyrinRY e - BSxahide;
43) 4-amino-N-(5-(3,5-dimethoxybenzamido)-2-methylphenyl)thieno[3,2-d ]pyrimidine-
7-carboxamide;
30 44) N-(5-benzamido-2-methylphenyl)-4-(5-methylpyridin-2-ylamino)thieno[ 3,2-
d]pyrimidine-7-carboxamide;
45) N-(5-(3-(1H-pyrrol-1-yl)-5-(trifluoromethyl)benzamido)-2-methylphenyl)-4-
aminothieno[3,2-d]pyrimidine-7-carboxamide;
46) 4-amino-N-(5-(3-(dimethylamino)-5-(trifluoromethyl)benzamido)-2-
35 methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide;

8



107)
(S)-4-(cycl opropyl am no) - N- (5-(3-(3-(di met hyl am no) pyrrolidine-1-yl)-5-

(trifl uorngaebiymbggzoam do) - 2-f 1 uor ophenypt hi eno [ 3, 2- dppX o £i/006664 -
35car boxanmi de; WD 2011/ 093684PCT/ KR2011/ 000664 108)

4- (cycl opropyl am no) - N- (5-(3-(2, 4-di met hyl- 1Hi m dazol e- 1-y1) - 5-
(trifluoronethypbenzoam do) - 2-fl uorophenypthieno [3 , 2-d] pyrim di ne-7-
c <(’:1r box a_rrid de ;47%NQ{-(4=((1 Hyiedidgtoddyy 1 p i (trif)uokbrothpighdny hmbdo)-2-methylphenyl)-4-
- (pi peridine-1- - B .
5(Itor !Of | uor onet r%?ih%‘i%ﬁ[ﬁ%&i%‘éﬂ%ﬁ?‘%@i%gﬁ] pyri mi di ne- 7- car boxani de;
110) 4- ( cycheps-apinaN-(393-fldrb-5-@rifldoreimbitlyPbpetaad i 6)-1-methylhenyl)thieno[ 3,2-
(trifluoronethy g%]r%ﬁr% %;Eb%ianr%}d%yl phenypthieno [3 ,2-d] pyrim dine-7-
car boxam de; ) T ’
S LT g RS oyt Pkt ip e i ied SO e e

rifluorome enzoam .do) phe .hi.eno[ 3, 2- i m di ne-7-carboxam de;
112) 4-(cycl op%%ﬁ%ﬁﬁ?‘??’gﬁ“ﬁp‘%[gm oz 9%%-0@(%% »di ne- 1-y1) - 5-
(1 EL g |) f I uor omsohy-HpbE3r e antirebhiphes]8)2pd Jpiemadines 7-carbdkpathida)-di ne- 7- car boxar ni de;
(R) - 4- (cycl opr pSheRhemy) cakamexhistfriflugromethylbroypipgridipe ol aeetatey 1) - 5.
g f; ; |1£1 | uor omst yW b aneRFNS (3] teifleoso dihyd ybehZandiddphehy1yU dbhéyTarkiab RRas3 de;
4- ( cy)clpopr opy! AHPYERdine Gepoxapidehy | ani no) - 5- (tri f1 uor omet hypbenzoani do) - 2
- nethyl phes Dehethyl-2 (3 tBiYlubronskitiya)bénLaiid O)phEh ¥ B-4- ine-4-
4- (cycl opr opg}ljfaygr(i n.o%)igegé[%%& E et'%'@jﬂ?ﬁ?:rﬁgne%)r- 51- E{pﬁi i.fjldﬁor(g%g%lﬁ;l ) benzoami do) - 2-
met hyl phenyl ) t ) ) e=r= m de; 116)
4- (cycl opr ogy) MR HRdthH-{-&3-(Eiflaytontet Az B)heh R4 (Pifdind-2y| am no) - 5-
Zogt?/i fl 5or g?et @ggz[nygé;?ﬂg ﬁe.n ?’E}ﬁ?ugno[ 3, Z)Hhsij‘pl))?ﬁ n(‘?%llﬂﬁg 7¥car bonan‘i de;
117) 4-(cycl opry%‘lna)f‘ﬁ‘ﬁﬂ? 3 ‘%ﬁ’y{@%{&&?ﬁéﬁam- »m dazol e- 1-y1) - 5-
(triflgor onsiyypRezRABLERLRINOINE] HafidR aﬁnﬁoyibnﬁéﬂlﬂipfléﬁlsﬁztﬁre_ﬁ tpoxami de;

yl - im

118) 4-(cycl oprgpyl am. no) - 2- met hoxy-5- ( 3- ( 4- et azol e-1-y1)-5-
(trifluoromet hyﬁggﬁﬂ’(ﬁl&?ﬁ‘ Gﬁrbgéﬂi}lﬂf’hi eno [3 , 2-d] pyri m di ne-7- car boxam de;

25119) 55) 4-amino-N-(5_-(isoquinoline—3-carboxyamido)-2-methy1ﬁhenyl)thi_enc_)[3 ,2-

4- (cycl opropyl car boxyani do) - N- ( 2- met hyl - 5- (3- (4- et hyl - 1H-i m dazol e- 1-y1) -5
- (trifluoronet pHeines frearbpraeidsnt hi eno[ 3, 2- d] pyri m di ne- 7- car boxani de;
120) 4- benzegya-gmitd-N2Sn@LH¥thoRydudiihe Pedaidxyiitid gyl meys hﬂengl;ﬂﬁe‘éop,z- .
(trifl Horomat hyl.) benzoam do)bphenypjt hieno [3 ,2-d] pyri m di ne-7-carboxam de;
121) At (cycl op %W%X'-CN- (’Wﬁdﬁor 0-5-(3-(4-met hyl -1Hi nmi dazol e-1-y1) - 5-
30(trifluorg YR PHIASSBI 2060y Lemeth3l IPALdriingihidof3,2ar boxam de;
122) 4-am no?ﬁm%{l( 3-(4-chloro-3-(t rdi)f I uo{rhgr?grteﬁ%/% phenyQur elrdo) -2-

met hyl phenypt hi migine;7-gR90¥aRRds; ne- 7- car boxani de; 123)

4- (cycl opr 0pgy AR NN2(RMBL Sy picHtidatidd)Bhédyl bRy B 214 pyHindd@zee- 1-y1) - 5-
(trifluoronethyl )phen@ﬂ ei do) phenypt hi eno [3
,2-d] pyri mi di n&aPoxamkiex ani de: 35124) 3-((4- (cycl opropyl ani no)thieno [3

,2(2)-1 g} gg;iG r8n'4g%zl}ﬁa(%izﬂﬁl?}(%%g%‘%%bi(ﬁ@&thiéhﬁ&b)bﬁerfy‘ff)thiem,2-d]pyrimidine—7-
carboxamide;
60) 4-amino-N-(5-(isonicotinamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-
carboxamide;
61) 4-amino-N-(2-methyl-5-(3-(2-methyl-1H-imidazole-1-yl)-5-
30 (trifluoromethyl)benzamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide;
62) 4-amino-N-(5-(3-fluorophenylamido)-2-methylphenyl)thieno3,2-d]pyrimidine-7-
carboxamide;
63) 4-amino-N-(2-methyl-5-(2-(trifluoromethyl)benzamido)phenyl)thieno[3,2-
d]pyrimidine-7-carboxamide;
35 64) (R)-4-amino-N-(5-(3-(3-(dimethylamino)pyrrolidine-1-yl)-5-



met hyl - 1H i m dazol e- 1-y1)-5-(trifl uoronet hyl ) phenyl ) benzam de; 125)
N-(3((4-(cycl opropyl am no)thi eno[ 3, 2-d] pyri m di ne-7-ypet hynyl) - 4-

met hyl phegpb)riAobda et hyl - 1H i m dazol e- 1-y1) - 5- (tri fl uopeyrigMi)deesgam de;
126)

3((4-(cycl opropyl am no)t hi eno[ 3, 2-d] pyri m di ne-7-ypet hyny1) - 4- met hyl - N- (444
- oSnet hyl pi perazi ne-1-yl ) nethyl)-3-(trifluoromet hypphenyl )benzam de; 127)
344- (cycl opr opy(tréfidiomethybedzamidsl] Picthyiphiendl) thienp 3 1 ptimitiine 44 4- _

et hyl pi per azi ne- %&Ia&lrrgt hyl)-3-(trifluoronethyl)phenyl)-4-net hyl benzam de;
128) cari 1d€;

3((4-(cycl 0I65P{D—&ihﬁlliﬁ-BUOSt-@Ll(ﬁambﬁyt?endMwbb-mﬂétﬁﬁFKcWﬁiBﬂdIB,fIZ)-d]ﬂ)yﬁﬁﬂidlMé-’/N (4-(
1- nethyl pi perazi,ne-1-yl oxy)-3-(trifluoronethyl)phenyl)benzam de; and 10a
phar maceut i cal 1529 Sble salt, hydrate and sol vate thereof. I n

pr epar &t i on 66§ 4{ahind-Nv@inkthgl-s QaRaIMBdrathethgibenzam{do)phehPBthidnd(3,2-ng mat eri al
or internediate,_nmay b t];e %on'grgu ds of fornulas (III; to (V):
20wherein, A idl ‘B@’E‘Fﬁ' COeXANR, - S(=0) R4, -S(=0)2R4, -NR4R5, or
- NRAC( =0) R557) N-(3-(4Réniaoghidid[ 32-d) paihidinedepebebe/aido)H-niethydstidhyl)-5-
C3_8cycl oal ky)l, (\C};gg)(r)lé , C2[ 7h]ter ocycl oal kyl, Cl:30_)14ar yl, ory)
C2_13het er oar yl<Y° igoxagel-3cAboXyBIdEY oar yI ~ and het er ocycl oal kyl are each
2011/ 093684ET RO D000 al oot T r B et e o

1 el ected._fromthe group consisting o
ci_ea|1§y|, c2_78 Ylaéwgﬁtble@@e?aﬁmw ﬂ%ﬂ@%ég@f%eym oalkyl; R6 is H,
Cl_6al kyl 0o69fR-(Bareth9rs {3 triflotdineth¥ifbeffamidoihhei1)-4 Y micth thi -, or
- C(0) NR7-, vvhgé(l n RYS_)i SJ(HJ,( i ia kwg)or mc%_sg%}cf%& )k(yl; %fgﬁig?i lsenlcil’,@Q

. G 6
hal ogen, met hyldIBYrimdingsdFarbpgamidsyent i ve conpound of formula (1), or a
phar maceut i Ggj 4-YcyRisaBihePNE25Aéthyl-§-03-(Wifiusiometiyl frehyhidojphen@Rthieayihi t s an

excel l ent inhibjtory activity on protein kinases. Accordingly, the
present i nvent iGRYHRKING &catboRmmidenceut i cal conposition for preventing or

treatiimg abqq)ymygf@ehtyg,{,ﬁmbﬁwzs&gﬁgpsr(gsuI ted from overexpression of a
protein kinase, conprising the conpound of formula (1), or )

phar maceut i cal |(§rlf§w6@aﬁf§uﬁ€er§mf?o)maﬂéew3% Ii’bé{tnéldi‘}?e?'éﬁ‘goé@mé?ﬁ; active

i ngr edi ent . 73PNRe-MéMyES-13 | ©ifRBfsindiRY) HeaRathids fphBeyl)-A k- iffink-3- KDR,
PDGFR, Fnrs, K?tt( Raf 9,Tijg2j,( Src,. and Ret. The),i) hajr;?;négeur?@ Zyrclorrposi tion of
the present inwé@wme}flm9[3a%dm1¢@ﬁt7-?a!ﬁm’@m1 'y activity on these

ki nases. 73% 408 (A6 IpIBdrasift-1-@)phehfladindfAs ©-MRthyE8IBL | Se st omach cancer,

| ung cancer, liver cancer,_ colorectal” cancer, small jntestinal cancer,

pancr €dtic can &B?ﬂu%W&FWYBBWd(BB‘PF@Y%ﬁ%%ﬂJPW@%FaIBPé%{de'c ancer,

scl erosing @dﬁﬁ@@cﬁ)préﬁﬁ&hﬂﬂ?{@ﬁm}ﬁ{ethyHBQB1(4%6tﬁilvi%idé§@1@ﬂr-yl)ﬁead and neck
cancer, esophageal cancer, thyroid cancer, parathyroid cancer, renal
cancer, sar condtrnifosemgthybenramido)phepyhthienokhesipyrinidingsf-carhazapidey oo

cancer, | ynmabpieycRsiRépyasthiofM (kiR gAQABnethylpiperazin-1-yl)-3-
(trifluoromethyl)benzamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide;

25 76) (S)-4-(cyclopropylamino)-N-(5-(4-((3-(dimethylamino)pyrrolidin- 1-yl)methyl)-3-
(trifluoromethyl)benzoamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-
carboxamide;

77) 4-(cyclopropylamino)-N-(2-methyl-5-(4-((4-methyl-1H-imidazole-1-yl)methyl)-3-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide;

30 78) N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-yl)-5-
(trifluoromethyl)benzoamido)phenyl)-4-(methylamino)thieno[3,2-d]pyrimidine-7-
carboxamide;

79) 4-(ethylamino)-N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-yl)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide;
35 80) 4-(cyclopentylamino)-N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-yl)-5-

10



For exanple, the blood cancer may be | eukem a, multiple nyeloma or 25
nyel odyspl astic syndrone; and the | ynphoma may be Hodgkin's di sease or

non- Hodgkywo 2811530 Me. Accordingly, the present | pyemr00yd0HGN des a
met hod for preventing or treating abnormal cell growth di seases resulted

from overexpression of a protein kinase, conprising adm nistering the
conpound of fornmula (1), or a pharnmaceutically acceptable 30 salt, hydrate
or solvate ther(etfludrmnathyl)b\;mamum)phernyl)@lqmwé-rdt]pwnmdmet’r‘-eabnmmdef

abnor mal cel ed. fr m. oyekexpression of a protein
| ci nase. A 8:11)1832?58‘%2‘1 1%‘@? “H?% %ggcorrpound for adm nistration
] 3a3“r2“2<33érﬁrmdﬂgﬁ;&%@n&%ﬂtﬁr‘g@%ﬁ%ﬁgﬂz::fn{zrzferi e
1 thie =1- xamidé;
singl e dose or YUPRGRXARIng) DL 774 pygim)ding g
30 11/ 093624 BOYT 4@%&6@%@)%(2&%&1%5q9€(4mhy1t He-]udgialzyledeyleas houl d be
etermned in ous rel evant ncl u ition,
age, body wei gﬁ%’g%?ao@s%ag#eqzﬂ@n t?fBYl) &r? Fm ma?d Eg’f Fron
r (r)]ut Ied anfl SB e@el@ewd ::thf))-atnfn-mgﬂ@rt-ef(m(e—né% ﬁm:aghz?leggelstsed above
shou not be construe imt. resen en nin
anyway. 5 it berzRnidoreryp Bk LRS- B B AAG ne
salt Ll 'JE@F“’B‘%'-’??@’W‘@” ‘t“?‘?gﬂ“a‘““éi(é’“H“ﬂe‘““a‘“mp’“"’“‘?‘ta o ow ¢
Coxi oy +n hurdERm eIy Jan ey P herd EReho e SpsTaaEsT - act | vi ty
aﬂd physr;:ochernaﬂ;@b(amiapglrtl es of the parent corrpgungd The 10 of
arnmaceut i e ri i d addi n salt of a
Bhar maceut i @gﬁhﬁ%&ﬁ ?’ﬁé{; ﬁ’gpgr(g?ﬁ p’@SFﬁ?BhLé’ formula (1);
(e o cal oy a'<“§t1°ff°f“2‘t’92‘re‘ﬁ@m’mh”‘hm. Y E,mdﬁ*’tﬁttﬁ’zfztz‘;ﬁt?ﬂ%;szaghd
a car boxyll g)an)&'? CB? n@?“"@rﬁ‘ﬁt 1?1? R no acid addition salt.
15Pr efigr abl e S€(hiﬂ1fo@d51ﬁ8th9lbb¢rﬂﬁaﬂido\)’1§qh][eﬁ3§12mwm4ﬂ[3 M{ﬂyﬂrﬁlﬁuﬁ-'ﬁadrbg)faﬁﬁiﬁ_é,gh with
an i norgani g7§ r an or'gag_ﬁe acl j ag‘g es .0 i nor qbf(‘:‘ Cir) are
hydr ochi ori &7k 'K‘H'C Rylgrino thy} ethytid 3??1’8“ &Ychl oric
aci ﬁ, andI ]Enr oni( ﬁ'ltﬁﬁ)‘r&netﬁ»xbmizﬁﬁnﬁfo)ﬁlﬁﬁyl()ﬂlgssﬁﬁ[K;Z-GQIpﬁtrmlﬂﬁleaBeérbcxagﬁd?i _
met hanesu ac 0 aci i nnaric
acid, mali c%g).:f &cyct%“eﬂrt‘ ?‘ﬁ' Sﬁ{:“lt'&a‘fﬁ’(,mea]&ﬁdﬂ rtbé?‘ﬂF Qé?’d 20 lactic
acid, citric aC(trﬁlucﬂérﬁétﬁyl)lserﬁﬁmﬁldol)@Eﬁléthylphéﬁyl)ihleﬁ@[BtZi&]plyﬂrrﬁ@lhd% mal ei ¢

acid, _goxalic aci benéem c acid, aspartic acid, and glutam c acid. The
organi2 base acfat NEal t may be prepared using an organi c base such as

tri s(hydr oxgop4-(eslclopes ;twaraﬁibw-(azaﬂu&bcyg thﬁ%ﬁllyﬁmﬁkﬁaze'ﬁhﬁe-aml)lsx acid

addition salt nay be pr ed usr ura no. a . Ian|ne
and gl ycine. 2dfHozon V 8?@5}213%“9& g%&m e n&‘fr For
exanpl e, th90ﬁ&kéy&ldﬁdp3@aﬂnﬁb?—@ﬁ(53@ dhﬁ&ﬁ)}lvll}[lﬂnida@oléqﬁﬁ nd of for mul a

(1) in a water-mscible s vents , _etha ne and

1, 4- di oxane; adHTfﬁ'@r%mFtrhbé %Pﬁfnt#’g }dé're%?é@ E}panfm@ne-g
crystablizing. chioxphalgrceut i caI corrposr t| on of the present invention
conprising the bicyclic 3 derrv ives represented rmul a
(1), a phar ﬁw&dér()e(étﬁy 8‘3\9& ﬂt‘or %%H “%ﬂ‘mES@rg ?ﬂggeé‘éfg s an
active ingredi qayoloﬂrayylwmd)ﬂﬁen@pﬁmq;ryrﬂmaﬁi&vreatrb@mﬂudaont oxi c
pharmaceutical |y accept abl e carrier,

D et B3 (S Ga T BBy A RO P43 R R PO B - LT o o g,

in the form of (&iflwpbtthyjBzbhRido)-RoRERSIphed)thieAs 3P-dpyERLdiREgn. 35The
phar maceuti cal conposition of the present invention may conprise WO

2011/ 393684 PCT/RIPBaM4$)0664 conventi onal additives such as a diluent, a
sweet ener, 93}34-rq@ropr@pﬁahmb) IN- @Z-ﬂﬁﬂ@gsl(gq@aném}lulbﬂd[a& p@t)age nt, a
wetting agent an enmul'sifjer, an. jsoosnotic a ﬁ an absorb a

di si nt egr at or, (mﬂ%?mekvawomal%meéyk)@ﬁne Wlfiﬁ’&rﬂ car O’fan‘ ®r, and

an aromat i C@qb(@sanm VR pryld?ﬁin@)jﬂ'-ﬁtﬂ(\llﬁ@ (arrﬁethﬁﬁﬁﬁaﬁgpyﬁaﬁﬁ@s@t) Bucr ose,

manni tol, sorbitol IuI cine, silica, st.earic_acid,
sterin, rragnesr(mﬂ%@&?thb’]é e%gﬁeg’i) rﬁlﬁthﬁlr??lﬁ'ébfat@iep‘i’[éa?t @]PYE‘F’a‘ihEﬁ' “gel atin,
tragaggnt h gumcaplothiide; aci d, sodi um al gi nate, methyl cellulose, sodium
car boxynet hyl cellul ose, agar, water, ethanol, polyethylene glycol,

pol yvi nyl pyrrolidone, sodiumchloride, calciumchloride, orange essence,
strawberry essence, vanilla essence, etq] Exanples of the carrier enployed
in the injectable conposition of the present 10 invention are distilled
wat er, a saline solution, a glucose solution, a glucose-like solution,

al cohol, glycol ether (e.g., polyethylene glycol 400), oil, fatty acid,
fatty acid ester, glyceride a surfactant a suspensron agent and an

p— o o - N



Preparati on Exanple 1: 7-Brono-4-(nethylthio)thieno[3,2-d]pyrimdine 25
Step 1. Thieno[3, 2-d] pyrimdine-4(3H-one HNN 0 WO

2011/ 093684R¢I/dskRQ11/ 000664 Met hyl - 3- am not hi ophepeTiceei faRssckat e
(15g, 98.57mmol) (Matrix, Cat # 018289, CAS [22288-78-4]) was dissolved in

formam de (50nmL), and the m xture was stirred at 180C for 5 hours. The
reaction mxture was further stirred at roomtenperature for 2 hours and
then filter @f) (S)-dofelyeloprdpytamin }-N-(64Hi{Bdithetipylhhin)F3rioHdind-t- yl)[:!VBO d6) 8

12.48 (br, 1 7. 40 51
o 1H). Step Ayt amebypRmubom R oz,

10Thi eno[ 3, 2- d]castoxainitdene- 4( 3H) - one (4.9g) was di ssol ved |n acetic acid
20mL d t h | ed t th
Eeact |) oﬁnrri Q{%’fﬂﬁﬁ! %%?’ﬂ%ﬁ“&fﬁ‘yﬁg%mlg?%i%&ﬁ%$ n- aTﬁgar gac[ ?gﬁ (r)nr xt urg was
cool ed5t o roo m(trﬁlumeasméﬂmylgbmdmm@ypﬂehﬁql-%(ﬂdﬁéthylﬁ;;q;&ﬂdl@-g&ﬁuﬁ@)tﬁlam[@ qove

acetic acid. T res,ﬁiltlﬂg lglxture was added to ice water and the resulting
solid was filt FAEHO8F9 8% 0 obtain the title conpound 15 wit hout

further purd?)4adyclopropyllamibly)RNG @@Mdieth;ﬂ’hfﬁiﬁod—@)(h&ﬂﬂ&oﬂﬁﬂ(ybb&nzoiﬁﬂda) -28. 36
b’ 207 Br oot hEBYBh YRR R ME i T SABORRMAE) vas i sool ved | n POCL3
(20m) and 981)641(@12:1dpi'<qdlkﬁhln6§m2f-méth§l Mw&mﬂilpﬂpeﬁmbimgaﬁi&w) 3to room
SRR ¥ E NG e L AT R R
with N2 gas99NgDRichidrotshe- mLmbmypmnmmoleu y)MVR (400MHz, DMBO-d6) 8 9.16
(o, 8. brmmol ) (uogprbbilbsmzpamidahensii( cxﬁ%ﬁ%ﬁéﬁ%gﬁw o 28l )
was added at OQ]pyrihidine-7-8htbexarhidey ri ng for
Fosul i ng 825&3541%5%0 1688%%2@:%&@@@#54&@%&% o OURer Phe 1o
conpoasd wi t hoyiriffuskdhethylbenzbarfiilo)-2Fluorophenyl)thieno[3,2-d]pyrimidine-7-

carboxamide;

101) 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;

20 102) 4-(cyclopropylamino)-N-(2-methyl-5-(3-(morpholinoamino)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide;

103) N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-yl)-5-
(trifluoromethyl)benzoamido)phenyl)-4-(phenylamino)thieno[ 3,2-d]Jpyrimidine-7-
carboxamide;

25 104) 4-(cyclopropylamino)-N-(2-fluoro-5-(4-(4-methylpiperazine-1-yl)-3-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]Jpyrimidine-7-carboxamide

105) 4-(cyclopropylamino)-N-(5-(3-(2-(dimethylamino)ethylamino)-5-
(trifluoromethyl)benzoamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-
carboxamide;

30 106) (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-yl)-5-
(trifluoromethyl)benzoamido)-2-fluorophenyl)thieno[ 3,2-d]pyrimidine-7-

35 carboxamide;

12



114 NVR (400MHz, DMSO-d6) 8 9.09(s, 1H), 8.57(s, 1H), 2.76(s, 3H). 5The
conpound of Exarrpl e 1 was prepared according to Reaction Schene 2 bel ow.
React i on W Fyodsst0 Exanpl e 1

(E)-3-(2- ‘?@ am not h| eno[ 3, 2-d] pyri m di ne-7-yl)vinyl)-4- rlr)w(sjtT/h OH-/O(O%664
(trifluoronethyl )phenyl ) benzani de Step 1:

7- Bronot hi eno[ 3, 2-d] pyri m di ne-4-am ne NN Br

157- Br onp- 4-108) (&Y ecwlén&o No 2 -Bfnét 1}2%&1&%1@11)1 tained in Step
3 of Prepar atl on %&ar?pl e angll ZWO %m di s@g ved in :‘ﬁop}rlgganol sol ution

(50mL) were ddEifgoReGy B arToRBId 2o eEaap Dol BRI bC T or 12
hours. The reachigxafiidd;Ure was cool ed to roomtenperature and filtered to
obtain a solid. The solid was washed w th_wat er andeﬁgled with N2 gas to

obtain the tP9) %(‘WGW&HYM@"?;@ (Censthylip(Bdpiperidinelay)20puri fication. WO

2011/ 0$3684PCT/ 6&%%&;41@& ﬁé‘nzwﬁn'iﬂcﬂpl{%%hu%%% 2 8)pytididafe-7-ch8Bxatnide;
7-Vinylthie yrlmdlne

no
57- Br onot hi éh&{%(%’ﬁ Yilamigoydl-b- @nﬁ“n@hﬂ?‘l’&&z‘f‘lb’y@?ﬁ’rol ) was dissolved in
di oxane (30nL) (ﬁqm, thief pg FdePPh3) 4
(723ng, 0.63mmmol) aﬁ%ﬁtrygﬁﬁlzﬁ%%@gtlygth?%ﬁe@n{ o }ﬁﬁm\}vere added
thereto and st iserhoxamidei20C for 7 hours. The reactl on m Xture was cooled to

OO { DT 3 Y £ cyRRpRgBNe Mo ﬁ%@&,lfyas (AR heiRAplrighs-geg. ther ol o and

stirred for 2 ‘hours. reachon m X ltered With Celite and
washedOwi t h et KWﬂ%@Paﬂléd)bqiﬂé’ i3] Eteeﬁc?rb%ar‘?‘ﬁé’ or gani c

I d H a I
ayer an e“@a@@g& c%ﬂr}lclzﬁ{ﬁ%gte &@&@15Y§q¥ﬁ%]mﬁ@¢_ g.anlc ayer was

dried with Thé resulting m xture was purlfled by

silica gel chr dﬁﬁwmasﬂhyl)bmmmmw@mo{w VAimidinee7-carb Péare@ﬁvpound

gla_‘a/ | ng 85)’((3| dﬁ’)"qﬁqi G:é/cloé |.51 yl@@iﬁ@eﬂ@l%uﬁ&:—l%ﬁ)& .14 (s,
(E) - et hyl - 3- (2 Wm@‘ﬂlﬁ m}fﬁ}ﬂb’l)ﬁ?%oﬁ%z ﬂlwlﬁy}eﬂ'ﬂarﬂ?ﬁl‘W‘l‘iebenzoat e

7- Vi nyjlst h - i -
DN S S Te R
0. 85mmol ), tr| -mgthy hwwmg@nas%é]pw e-7qcabp¥apide; and DI EA (4. 7ni,

28. 24mol ) e 4-@33%%%@@@%52&& (3-(LEky 1&9&0{ ?g&tﬁfo'r&ﬁ@tﬁyﬁﬁerég%dfoW- 18hr.

The reacti on tered and extrac et hyl acetate. The

organi ¢ | ayer vmethylabemd)thienel3p-dlpsrimidined-carhoaxamidsys, filtered and
concentrat edy ?Tbgc}rcg,ﬁ,%ﬁryl n%?]N-ﬁf-ﬁleﬁﬁ’f 5qyr(ufrﬁ&ﬁly1{91§>eﬁuinbﬁﬁylgﬁﬁn%) 5-

chr omat ogr aph tl e conpound

111 NMR (400 Mﬂmmgna@yl)serszonsu<(®phem))th1@OE&LZ(d&pyrmmﬂmea%wbe&ammFg 8.14

d, -N-EGY3- -1 azole- J
(2H) 1;') 497 a§7gﬂ)(cy]cli_&p§2;7yégln()i‘)N 3%1 %&%@H ifdiflazok ﬁg(}(féitelH) 4.32 (q
(E)-3-(2- (4 ani (mﬂlltﬂrem{lwl)bemwdq}vhﬁnﬁb a@}ﬁ»?ﬂ@ﬂmmmwiugemdé aci d

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;
25 119) 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-
30 (trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide;
122) 4-amino-N-(5-(3-(4-chloro-3-(trifluoromethyl)phenyl)ureido)-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;
35 124) 3-((4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-yl)ethynyl)-4-methyl-N-(3-(4-
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(E)-ethyl-3-(2-(4-am nothi eno[ 3, 2-d] pyri m di ne-7-ypvi nyl) - 4- et hyl benzoat e
(3.00, 8.\wéwmlwzesas dissolved in a mxture of nethanol pcdadiahiiddedsed HF
(15m) and Li OH (1.8g, 44.19mmmol) dissolved in water (15nm) was added
thereto. The reaction 5 mxture was stirred at roomtenperature for 18
hours. The organic | ayer was concentrated and 1N HCl sol uti on was added
dropwi se ther etmeﬁlpl-ﬂﬂtmﬁdazalesbb'l)eﬁ (tfifleoreniettt/l)paenyl )behzangide;and dried with

N2 925 10 OBbalQ 46, Ll SRR R A S9vidhe OB T urther

purification:

Sieps: (F)-3- (2 r(léthﬁl@hﬁlqﬂ)gwmh@hﬁ - ) yticamb i gty - (riftionyrhpthgbbatzaidey- ( 3-
ri uor o e am . g
(5 5 (o O TaY AR Rbes B R Brisnol 2amrimiging Ty SR e SNG4

(30ng, 515 0. 09Gnethylpipyeszinh- 5-yDmeto/1)-B-(folffuofcmdthyl)phenyl)benzamide;

and TEA (0712026 GHIRRIT e ate e Aaneri e Lo PRha kB =0T

tenperature f Ol‘etli.)ﬂplbelulzme-l'ﬁjﬂerneﬁ@l)t:i @riflobroiretteyl)phenyd)-Huhethlylberamsde)y |

t at d th b | ' it
i1 tered andZEbhiarerdpRapv iRt Pag et fabeBr i en iy 8ia ge
chr omat ogr aphy mhethglpiperazimo] ylexy)-3t(tiflwaomethppidehenArfideyiand d) . M5 m z
[ M+1] .455. 20.
Exanpl'82: ( EfPhamacpatically asrmidbinal ydpisand selipiddrelovi nyl ) - N- (4- ((4-
et hyl pi perazi ne-1-yl)nethyl)-3-(trifluoronethyl)phenyl)-4-nethyl benzam de
25 The pr.ocedure. of Exanpl e s repeat.ed except for using
(B)-3-(2- (4 ArRTERR P Bt Byypemominnd s Forng R N 0a e irEahusRY &) o
and 4- ( ( 4-igfehyibdiate anazbethd cympomids\f Yordrudsr (IT) kaiovypnet hypani | i ne to obtain
the title conpound (see Table 1). WD 2011/ 093684PCT/ KR2011/ 000664
Exanpl e3: (E) - 3- (2- (4-am not hi eno[ 3, 2-cli pyri m di ne-7-yl)vinyl)-N(3-(4-
et hyl pi per azi ne- 1- ,yé) 5-(trifluoronethyl)phenyl)-4-nethyl benzam de 5The
procedure of Ste Exanple 1 was repeated except for using (E)-3-(2-(4-
am not hi eno[ 3, 2 i mdine-7-yl)vinyl)-4-nmethyl benzoic acid and
3- (4- et hyl pi pernz -y1l)-5-(trifluoromethypaniline to obtain the title
corrpo%d (see Takle 1). (I

H
N

NN
N/S

A (110

—

N
NN
N/S

A av)
N-«\N R
g

20 wherein,
A is halogen, -OR*, -SR?, -S(=0)R", -S(=0);R*, -NR*R’, or -NR*C(=O)R’;
R* and R’ are each independently H, Csalkyl, Cs.scycloalkyl, -C(=O)R6, C,.
;heterocycloalkyl, Cs.jsaryl, or C,sheteroaryl, wherein the aryl, heteroaryl and
heterocycloalkyl are each independently unsubstituted or substituted by the substituent
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The conpound of Exanple 4 was prepared according to Reaction Schene 3

bel ow. Reaction Schenme 3 NN I/Pd(QAc)2, DIPEA H2 N tri-(24uryl)phosphi ne
H2N wo 20fx@s@Ehe 4: PCT/KR2011/000664
(E)-N-(3-(2-(4-am not hi eno[ 3, 2-dl pyri m di ne-7-yl)vinyl)-4-nethyl phenyl)- 15
3-(4-met hyl - 1H i m dazol e-1-y1)-5-(trifluoronethyl)benzarnide Step 1:
(BE)-7-(2-methyl -5-nitrostyrypthi eno[ 3, 2-d] pyri m di ne-4-am ne The procedure
of Step 3 seicted afiphe the \geoupr epessting ok d@palkiyhr Cosdyelpalleyl,o fosdlkoxy\@nd C,.

2011/ 09368&&3‘5{: [ 000664 met hyl - 4-nitrobenzene (TCl Laboratory
Cheni cal s/ . 06, CAS [7745-92-8]) instead of ethyl-3-iodo-4-nethyl
benzoate to obtRSiinH; Besdlkyllor Gooyrdoaicl. 11-1 NVR (400

MHz, DMSO-d6) 88, 5Q+{ S, _ .44 (d, 1H), 8.37 (s, 111), 8.25 (d, 1H),
8.04 (d, 1H). ?é?a%&,g“fkf%@’?‘g’z(d, 1H), 7.45(s, 2H), 2.58(s, 3H); M5 mz

[ Mr1] 5313. 25. YSise-;CI-ICR7-, -CC-, or -C(O)NR'-, wherein R’ is H, Ci.salkyl or Csscycloalkyl,
(E)-745-am no- 2- net hyl styryl ) thieno[ 3, 2-d] pyri m di ne-4-am ne

(E)-7(2- neafl?lyl- 5-nitrostyrypthieno[ 3, 2-d] pyri m di ne-4-am ne (0. 3g,

0. 96nmmol ) 10 wasisd,dmbigendmethybshméthaxyet at e (5nl) and then SnCl2- 2H20 (19,
4.81mmol ) and conc. HC1 (0.5nL) were added thereto, and the reaction

m xture was stirred at roomtenperature for 18 hours. After the reaction
was conpl et ed NHéGrivemtivet canpovasl afldedhilagietor ¢ phaihaseutichiy aceaphapttr sal

Na2 dded th 1 1 .7. Th t.i i Xt. Jilt d with
oot i €20 and AT SR e PRl PREUGT AT Rl BRFie it
concentrat ed 1Accodingly.ethec presgrtemsentont provireai 1 phaemddetitieal composition (60N,
DVEO. d6) 6 PEY I o et il o5 es iy discatey resytegyrgm Glirbh¥ii OPY
7.14(d, : ﬁ.ﬂlg)oteiﬁ.lﬁoﬂa(sss,, ccﬂgbr;isié.’g & compbiihd of fatfuia (D1 a Phéimaveutizhl)y, advEptatile
309, 32 e : L .

0B N ( ot Py Pyl tereotas g0 AP PEIRAT 0y i 1y 1) - 4 et hyl phenyl) - 344-
met hyll51H- i ni dThelpeetbiny kinaseltnay fdompriserBichA bl bEGFRNFite KDR, PDGFR, Fms, Kit,

() = B L L s S L SR AR 37,
(96ny, 0. 3kekitentlinhibitoey abitivitglonahese kinads. (1. Snl), HATU (404ng, 1.063mmol)
o T (0 240 AT AR, LIGEL 0 R 22 e
acet at e awrahossStdsrevtal barver,n@malll tesdihglacdnter, pancreatic cancer, brain cancer, bone
20  cancer, melanoma, breast cancer, sclerosing adenosis, uterine cancer, uterine cervical
cancer, head and neck cancer, esophageal cancer, thyroid cancer, parathyroid cancer, renal
cancer, sarcoma, prostate cancer, urethra cancer, bladder cancer, blood cancer, lymphoma,
psoriasis and fibroadenoma.

For example, the blood cancer may be leukemia, multiple myeloma or

25 myelodysplastic syndrome; and the lyrhphoma may be Hodgkin's disease or non-Hodgkin's
lymphoma.

Accordingly, the present invention provides a method for preventing or treating
abnormal cell growth diseases resulted from overexpression of a protein kinase,
comprising administering the compound of formula (I), or a pharmaceutically acceptable

30 salt, hydrate or solvate thereof to a subject requiring prevention or treatment of abnormal

cell growth diseases resulted from overexpression of a protein 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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WO 2011/ 093684PCT/ KR2011/ 000664 | ayer was dried with MgSOH, filtered and
concentrated. The resulting m xture was purified by silica gel

chr omat ogwepby/dsssabt ai n the title conpound (142ng, 75%pyrar)11/dvbsear z

[ Mr1] 535.15. 5 Exanple 5:

(E)-N-(3-(2-(4-am not hi eno[ 3, 2-di pyri m di ne-7-yOvi nyl) - 4- et hyl pheny1l) -

4- (1- et hyl pi peri di ne-4-yl oxy)-3-(trifluoronethyl)benzam de The procedure
of Step 3iphndexstogd ﬁlaﬂthnai;iilrysimatsmlébeelptermmed usilight dfigarious relevant factors

rrethylplp 34 f y | d_hnst ead
344- et hy 11'13[194_1‘{}5 1@ zo egéé %{g{SZ{@ élfql g%fg%gt %E%ns‘zucl)) %‘ a@l ggt tcr)eact)%‘%’ai n
the title admmtpsn:a’mbn(mte Tanld| disddse sexaritp] endy: therefore, the dosage suggested above

(B)-N-(3- (sﬁm.(lé tnﬁﬁ}e;] n@ﬁ&&ﬂ%ghn%t ﬁ{el SQ:XISé grfl tﬂ(L. nleesgnt’AiWng%Pl 1n4 aﬂ%a@yl pheny1) -

3-(trifluorone
15(E) - 345- am no- 2-met hyl styryl)thieno[3, 2-d] pyri m di ne- 4 am ne( 100nmg,

Ctrit 1 uoromet by sangsyf tyemidtl BV Tydndps 23Rt pertai gt epree S oF

r o;)hm t tegplefomtula e(lpnet &t phmﬁmhgémlcahyhaweptabmhealt eﬂneteloﬁnl riihet tphemvﬁ;sutcballyt eﬁ
Wi et hy e e rine a I Wi t
My504, fi PP gé? %a&@%ui\@ﬁ gentr atg ICIﬂl'uén P‘é%l t%fl%gﬂ%ﬁgt lﬁéd%%gsl uﬁeg 8 by
silica gelb:dhgmiahﬂgn@phydt physidoghemichle propertéesc ofipiha n;iax(eﬂe&mgxpoﬁﬁ% yiTakd)
(see

bl e . . . )
(8 - NIT5. PoirpcEhRRY fekimgole sl somprisnian 2 919ion g of AbgRRUISHY
4-((4-et hy&bcmppxbleaﬁ*emadld widd Hmkwtdmlﬂ)mﬂrdfﬁ‘bmnﬂm@tdwdlkﬂénwmlﬁsde(e2§ sodium The
procedure e s repeated,except f.0
Gty pi por Ao Ao EAGR T it o PR B SRR bt iRl gpan
344- et hylordankd based andlaeeaiqu];dw&éid cdrhpoamd roftfonynplie (P pamd ae lachinmacitadditioh he
title conpy gnd (see Table 1). 30The conpound of Preparation Exanple 2 was
pr epar ed &¢or di ng to Reaction Schene 4 below. WO
2011/ 093684 PCT/Prétefable @aﬂﬂ G’Grﬂnd?eﬁdhi/cmniVSOdwrpbuAd confprid3¢ va nylt ) fSrmedPayittiPhi) 4
Brdi oxane, 120.C N.*" N 03 .CHCI 3l EE I-i zﬁx
inorganic acid or an organic acid.” EXamples of the inorganic acid are hydrochloric acid,
sulfuric acid, nitric acid, phosphoric acid, perchloric acid, and bromic acid. Examples of
the organic acid are acetic acid, methanesulfonic acid, ethanesulfonic acid, p-
toluenesulfonic acid, fumaric acid, malic acid, malonic acid, phthalic acid, succinic acid,

20 lactic acid, citric acid, gluconic acid, tartaric acid, salicylic acid, maleic acid, oxalic acid,
benzoic acid, aspartic acid, and glutamic acid. The organic base addition salt may be
prepared using an organic base such as tris(hydroxymethyl)methylamine and
dicyclohexylamine. The amino acid addition salt may be prepared using a natural amino
acid such as alanine and glycine.

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 salt,
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

16



Preparati on Exanple 2: 4-(Methylthio)thieno[3,2-dl pyrunidine-7-carboxylic
acid 5 Step 1: 4-(Methylthio)-7-vinylthieno[3, 2-d]pyrimdine The
pr ocedur eyahol®bssd Of Exanple 1 was repeated except fopcysirddiifoobde@no- 4-
(et hyl t hi o)t hi eno[ 3, 2-d] pyri m dine (500ng, 1.92mmvl) obtained in Step 4 of
Prepar-ati on 10 Exanple 1 to obtain the title conpound. NVR (400MHz,
DMSO-d6) 9.05 (s, 1H), 8.40 (s, 1H), 7.02 (dd, 1H), 6.45 (d, 1H), 5.49 (d,
1H), 2. 74 cpsvengppal &iditsved:such as a diluent, a sweetener, a binder, a solubilizing agent, a
4- (Met hyl t g axihieno - rimdine-7-carbal dehyde NN 15
4- ( Met hyl %ﬁ*.“%ﬁ‘fz‘}*gi%??’ﬁ. aghgff@?g‘l-g tp§‘% F%%&ﬂﬁeé’ s Rﬂ?"’\!i‘? B abgbent, a
di ssol ved disintegatps/ bk OantioXilahg nt)presmdvl atirve,ahembv\iicim,d Qzﬁﬂer, aand’ @f 4r0maBbs.
m nut es. e r| i wa. i sappear e t reaction m xture
was treat ?&%ﬁ .%g&%aédd;?v Phit dadose edrs%g?%et FRErOpG gl St ttoly egilelgss, o
room t enpekysing silicaralcgsiteartcacid; stetingmagesRifmbteardte, magAesinh aluMisumciliedte,
t hereto. react:ion.m re wag concentrated to. optai | | ow soli d.
The sol | dmwgcé" il .é? éléjg%é@h@{“wa tgﬁ“%f‘%lph??‘}‘%%%lﬁm& d“bﬁri]li‘ﬁoyen?h%e’l\&odg‘g% t
obt ai n t hearbpxymetbypngrtluinseagahouidter, ethiahel; pplyeihfylenatelyanl, pblyvfin}PﬂWﬁQ&MﬂZ,
E)I(\)/? 8 8 8)3 6 §i@@%&@@f§%8ﬂ%’6‘i&‘é€% o%x'géé esgsér:l'c?é, gt%dwblel;{)y esgén7cz, \ga?ﬁlla e|_s')sénce,vé\lt)c.
4- (Met hyl t hi o) Emamples 3y{2thd] qynié¢memploged i ahd ingydtilsle awinthosiNah2iOte 25id&nt
(513 3; ] adiissql ved i.n ter (2 and then 4- 5 .
( met K?}? t hu“%’%’t}%ﬁuﬂe)ﬁfg\[’@?ﬂg&‘] ‘%@Fﬁ’ it SGjutic, %aﬁrl%ﬁﬁ §8 “E‘S%ﬁl,ucﬁs.ee@?ﬁmh)ﬁon,
TRSTSTI is roii bal fok sy ek S R e R R

. 2. ssol ved in water was added a e sane
t enper at uélgg?r(l)‘?ef %g%éetlc 4 %%“R%‘%?ﬂ%a&e“md&? ‘?(X%‘ghbﬁ'r red for 2 hours. After
the reaction was conpleted water (10nmL) was further added to the reaction
m xture, which Lrr for, 2 hours a filter to obtain a solid. 10
The solid was m@%a‘;‘%ﬂ?h Yodes §%ev8‘}%ﬁde‘? ﬁﬂé&“ﬁﬂdﬁg'ﬁ%ta tReSRDt frention
obt ai ¥b t hwithout/lanitiogtescmpeas a white solid. NVR (400MHz, DVSO-d6) 8 8.98
(s, 1H), 8.49 (s, 1H), 2.72 (s, 1H). The conpound of Exanple 8 was prepared

according to Reaction Schene 5 bel ow. 15 Reaction Schene 5
Exanpl e8: 4- Ani fibe oipoumd lof | Préparation Example 1 was prepared according to Reaction

Scheme 1 below:

-

20  Reaction Scheme 1

N
O NH, NH,CHO  HNTSN Br, HNTSN
o% — " o% > 07 \—Br
180 °C AcOH, 120 °
) L/ AcOH, 120°C L/
POCI; Né\'N NaSMe Né\IN

- . N — e NN
150 °C c L/ B IWr,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
0o )
s
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WO 2011/ 093684PCT/ KR2011/ 000664
(trifluoronethyl)phenyl car banoyl ) phenyl )t hi eno[ 3, 2-d] pyri m di ne-7- car boxam

de Step hyoBbiwdzess _ _ S PCT/KR2011/000664

4- et hyl - 3- (4- (et hyl t hi o) t hi eno[ 3, 2-d] pyri m di ne-7- car boxam do) benzoat e
54- (Met hyl t hi o)t hi eno[ 3, 2-d] pyri m di ne-7-carboxylic acid (2g, 10.2mol)
obtained in Step 3 of Preparation Exanple 2 was dissolved in DVF (40nl),
met hyl 3-am no- Methbehythndﬁh'nmheﬂteZ(cﬁrbﬁgylatE (B5gyA8) 3 7nidAdLY (Mt cmmwzw and

Dl PEA (6. 4 ereto tirr a hqurs.
The reacti SJ?Z%W@ SV & gbgﬁdn[ ﬁor@?’ﬁnqe @g{i t %mg%‘ o Atﬁred W ft}l{?ed &
aqueous sokg0ban b Safobmaﬂélesebmtancxmmmﬁ \»bnsl fuether] Stirselyatervoira tdmyperaftme for §ani ¢
| ayer was dri ed ﬁ%@‘e?q ?l%tgm ?ﬂﬁ?" 0 (E:ugl centrated. The resulting

m xture ra faphy to obtain the title
igg{)ougdéz 59) HNMmil zzOQI\ZJ{i,]DB/Es}t B )lﬂalaflz 4t|3 )(l;rth) S[g8 (2d C.]I]—S 1 Hz, le) 8714 (s,

ep il yl sul finy i eno pyri m di ne-7-
car boxani o‘%bzﬁggét%ﬁﬁ’ 16 Et hyl 4-met hyl - 3- (4- (et hyl t hi o)t hi eno [3
, 2-d] pyrimdine-7-carb ox am do)b enzoate (500ngy, 1.29mmmol) was di ssol ved
in DCM (6 nd_m CPBA 1.67 was 20 added thereto at 0C. The
reaction %QE%BMB@{#@%%W%%%EP% ure for 2 hours, diluted with
DCM (30nm.) and sgd with sat. NaHCO8 sol ution. The organic |ayer was
dried with anhydroug MgSO4, filtered with Celite and concentrated to obtain

the title conpo@n Brout further purification. M5 miz [ M+t1l] 404.07. 25
Step 3. Et hyI 3- (45 1 not hi eno[ 3, 2-d] pyri m di ne- 7- car boxam do) - 4- net hyl

BeanpiD 1 vas rUERIGA- UReBIoRGr CLOMRG (ERe wandistilie DBeSrReRs a1

Exanpl e 8 then bilohi (Hniﬂ’)@vdslaﬂﬂai thergi@ U riﬁi a sealed reactor, the reaction migthie Nth(nfEﬂO

MHz, DVSO- d 1
765 (. Al 20 s 18 ouisy ) Th riietion igpge wae %Oé’?%cf{’ Topp tbipetyil %S“%‘Pﬁtjﬁ% 33
g t (43;? Nﬁlﬁi@f fedublid pressifre %o réi’hﬁﬁe fcetic al;nd The resulting mlxture was added to ice

m not hi eno rlm car,boxa
10The pr ockY&r énchhequng%ngoafo %éerV\ﬂ)@ ‘%ﬂ gd e?@é o?tﬁfjgﬁ?rﬁgo%nﬁle
conpoursd oRitiedud Gttlien peifeatidnof Exanpl e 8to obt ain the t|tIe conmpound. M5
Ink [MH] 329, 1IH NMR (400MHz, DMSO-d¢) 8 12.75 (brs, 1H), 8.36 (s, 1H), 8.24 (s, 1H).

Step 3: 7-Bromo-4-chlorothieno[3,2-d]pyrimidine
Né\lN
a N N\ -Br
s/

20 7-Bromothieno[3,2-d]pyrimidine-4(3H)-one (5.9g) was dissolved in POCl; (20mL)
and then stirred at 150°C for 3 hours. After cooling down to room temperature, the
remaining POCIl; was concentrated and added to ice water to obtain a solid. The solid
was washed with sat. NaHCO; solution and dried with N, gas to obtain the title compound.

'H NMR (400MHz, DMSO-dg) 8 9.16 (s, 1H), 8.79 (s, 1H).
25
Step 4: 7-Bromo-4-(methylthio)thieno[3,2-d]pyrimidine
R
\s)ﬁ/&
7-Bromo-4-chlorothieno[3,2-d]pyrimidine (2g, 8.07mmol) was dissolved in THF
(27mL) and then NaSMe (650mg, 9.28mmol) was added at 0°C thereto. ~After stirring for
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Step 5:
4- Am no- N- (2-nmet hy1-5-(3-(trifluoronethyl)phenyl car banoyl ) phenyl )t hi eno[ 3, 2

- 15 d] pwvbhli/dgss{ - car boxam de The procedur e ppf/ G280/ osk
Exanple 1 was repeated except for using the conpound obtained in Step 4 of
Exanple 8 to obtain the title conmpound. 1H NMR (300

MHz, DMSO d6)811.80 (s, 1H), 10.47 (s, 1H), 8.89 (s, 114), 8.80 (d, 201H, J
= 1.6 Hz) 15%08B, {ce,wdtél) wasBadded Sheteto( nThd tsultigBOHT wag flltered2ddd, dried&itlBNY 5
(2b§1 (2|:) §ﬁ)t% og?(aéﬁﬁr (tﬁbeclompouﬁd%vzlth% tﬁlrtﬁérpurﬁicatlo hz), 7.40-7.36 (m 2H),
4- Ami no- N- ( 5- ( SHMNBVIROMPOKEETy DMS Oalgpy 2)09@; 1H), 18y3 Tthady) 2 76(seBH).3, 2-

d] pyri m di ne- 7- ear boxam de 25 The procedure of Step 5 of Exanple 1 was
repeated except for using 3-(4- WD 2011/ 093684PCT/ KR2011/ 000664

am nothi eno[ 3, Thdpmpomndiofitexampieai wax prapdred-aéesrdingtb ReactivrcScheme 2otdiawned
in Step 4 of Exanple 8 and 3-net hoxyaniline to obtain the title conpound
(see Table 1).

Exanpl e10Réackivn/8rhbing2- met hy1- 5- (3- (4- met hyl - 1Hi m dazol e-1-y1)-5- 5
(trifluoronethyl)phenyl car banmoyl )phepyl ) thieno[ 3, 2-dl pyri m di ne-7-car boxam
de Thelp pripcedur% BNHge Bh 5 ofN npl Busfvingsn, ?%@d& ed except for using
3-(4- arni r3, o droxXam t hyl benzoic acid
obtained in St 4 of Exarrpl e 8 and ~meth
H i m dazol e-1-y1)-5-(trifluoronethypaniline to obtain the 10 title conpound
(see Table 1). Exanpl ell: 4- Amino-N-(5-(44(4-eth Ilpera2| n- 1- yOret hyl ) - 3-

(trifluoronetNi TN phenyl cedibanpmbia 2- rret h’fl‘ M eno[ 3, 2-d] pyri m di ne-7-
car boxani %ﬁ edure P
using 3- (4-""anmgglhi enot['ﬁz'fﬂr-ylﬂhﬁﬁﬂhl"% H?"he-

V\? repeat ed except for
0y—4- et hyl benzoi c
acid obtained in Step 4 of Exanple 8 and

44( 4- et hyl pi perazi n-1-yl ) met hyl ) -(trifluoromethypbenzenam ne to obtain

%PXﬂne, 120°C

; henyl car banoy1) - 2-

nmet hyl phenyRHeQtP3, H.M di ®Hr boxam de The procedure of
Step 5 of Exanple 1 was repé ed excePt for using 3-(4- 25

ani not hi eno[ 3, 2-d] pyri m di ne- 7- car boxani do) - 4- net hyl benzoi ¢ aci d obt ai ned
in Step 4 of Exanple 8 and 3, 5-di met hoxya ine to obtain the title

conmpound (see Tabl ?}:ﬂpl‘mee corrpﬁﬁ of pl e 13 was prepared accordi ng
! 3 . 30344PCT/ KR2011/ 000664

DEIA, DMF
s o D/.CF;,

10 Example 1: (E)-3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yl)vinyl)-4-methyl-N-(3-
(trifluoromethyl)phenyl)benzamide

Step 1: 7-Bromothieno[3,2-d]pyrimidine-4-amine
Né\IN
X
Br
"‘J‘(KQ/

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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Reaction Schene 6 Exanpl e13: 4- (4- Met hoxyphenyl am no) - N- (2-net hyl -5-(3- 5

(trifluoronethyl)phenyl ear banoyl ) phenyl )t hi eno[ 3, 2-cl ] pyri ani di ne- 7- car boxa

rni de St eRd:20kiedsdggt hyl-5- (3-(trifluoronethyl)phenyl car baymhPhiRnse:) - 4-

(et hyl t hi o) t hi eno[ 3, 2-d] pyri m di ne- 7- car boxam de 10The procedure of

Step 1 of Exanple 8 was repeated except for using the conpound

obt ai nedi nPr epar at i onExanpl e2and3- am no- 4- net hyl - N- ( 3-

(trifluoronet hi9 pireiMi) 22929288980 obtain the title conpound. M5 mz

[ MH ] 503.09. 15

Step2: N-(2-met hyl-5-(3-(trifluoronethyl)phenyl carbanoyl ) phenyl) - 4-

(et hyl suBfepmyU)\tﬁlﬂyktllne{lé{32=dilbwfrndmdmmlﬁe car boxani de The

procedure of Step Exanpl e 8 was repeated except for using the conpound

obtained in Step Ex nple 13 to obtain the title conmpound. 20M5 ni z

[ Mt1] 519. 08. / 093684PCT/ KR2011/ 000664

St ep3: 4- (4- Met hoxypRepyl am no) - N- ( 2- et hyl - 5- ( 3-

(trifluoromethyl)ph&nyl car banmoyl ) phenyl )t hi eno[ 3, 2-d] pyri m di ne- 7- car boxam

de HN- ( 2- me7iBtémbdthicho( 3,2t d]pyrirhidined-4mlimh €D e arfosBimyib]) pivan ydisolived in
dioxane (30mL) and then treated with N, gas for 20 minutes. Pd(PPh;3)s (723mg,

0.63mmol) and tributyl(vinyl)tin (3.35mL, 11.5mmol) were added thereto and stirred at

120°C for 7 hours. The reaction mixture was cooled to room temperature, an aqueous KF
solution (10%, 30mL) was added thereto and stirred for 2 hours. The reaction mixture
10  was filtered with Celite and washed with ethyl acetate. The aqueous layer was separated
from the organic layer and extracted with ethyl acetate. The combined organic layer was
dried with MgSO,4 and concentrated. The resulting mixture was purified by silica gel
chromatography (DCM/MeOH = 95/5) to obtain the title compound having a yellow color.
'H NMR (400MHz, DMSO-dg) 5 8.41 (s, 1H), 8.14 (s, 1H), 6.95 (dd, 1H), 6.36 (d,

15 1H),5.38 (d, 1H).

Step 3: (E)-ethyl-3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yl)vinyl)-4-methyl benzoate

7-Vinylthieno[3,2-d]pyrimidine-4-amine (2.5g, 14.12mmol), ethyl-3-iodo-4-methyl
20  benzoate (4.1g, 14.12mmol), 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 MgSQO,, 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-ds) & 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
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(et hyl sul finyl)thieno[ 3, 2-d] pyri m di ne-7-carboxam de (30ng, 0.060nmol) was
di ssol ved in dioxane (1nlL) and DI PEA (201.1L, 0.119mml) and

4- met hoxyhensanpaggyne (37mg, 0.298mmp1l) were added t her ep@krROE/F06&GE 1 ON

m xture was stirred at 120C for 18 hours, cooled to roomtenperature,
dilluted with ethyl acetate and washed with a brine. The 10 organic |ayer
was dried with MgSO4, filtered and concentrated under reduced pressure. The
resulting mxture was purifixed by silica gel chromatography to obtain the
title compound (28gei~§ s 11-1 NWMR (400 MHz,
DMSO-d6) 8 11.85 (% 14 s, 1H), 10.06 (s, 114), 9.00 (s, 1H), 8.87
(s, 1H), 8.73 (HNTH"S 6 (s NAOH8. 08 (d, 1H), 7.72 (d, 1H), 7.63-7.57
(m 153H), 7.47 (d, /, 7.01 (dg 2H), 3.79 (s, 3H), 2.54 (s, 3H); M5 nmz

[ Mr1] 578.07. Exanple 14:

N- (2- et hyl-5- (B- e(thﬁ’lL3c (240F- ﬁﬁﬁbﬂﬁéﬁ@ﬂeﬂﬂbﬁﬂﬂmywl)ﬁ@'ﬂ%hw&ﬂ3 4,benzoate

tri nmet hox nQ) t hi 3,.2-C rim 7-C

procedur ee/3|O & g%ﬁmﬁ ﬁ aéx‘ﬁ?ﬁ?ﬁ‘@dlé’ Q/\ﬁg%f"@p‘éfg?‘gﬁ‘a’é‘?}c@ dfﬁﬁﬁg {}ﬂle) and
cgrrppundhmiml(lrm@ “a, 1§hﬁmbd 1% dﬁ%ol?&%:fﬂv@téﬁ(liﬁﬂﬁd)?!wés adddd thetdieX YRl tdabigord O
obt al the.title co see a

Exanpl® 15K PE. wash§iired @8- yqom ftFWBFraﬂé? hiPF) bheMRAE ar Hao §T82Bi%e ARYET - WaY 6-
25 met hyl gyticestraied 3nd’|1N’TIM)§ohltR)IﬂO®§s dddudd| mpmﬁecthaetohcﬁabﬂam(ambne The

compound UL AR 8pd Srisd STIUERR 8f &0 TR e qu L RA<ppR (B ie: RIS 1 o

obt ai n t h@itholt! fartk@eifiestidssee Table 1). 30 WO

2011/ 093684PCT, 11/00
Exanpl e16: 4- (47 m% w ?ﬁgﬁa]zz n- 1-yl ) phenyl am no) - N- ( 2- net hy1- 5- ( 3-
(trifjouoronet hyl ) phenyl car banoyl )phenyl ) t hi eno[ 3, 2-d] pyri m di ne-7- car boxam

uSi ng theSEPcompotind ob(BAgk AR aR-BeApOne g g -4 methy -5

4-(4- ethy?ﬁﬂ@@bﬁﬁﬂﬂ@mﬁmﬁpﬂﬂhhmﬂﬂetO obtain the title conpound (see Table
1). Exanpl el7:4-(1sopropyl am no)-N(2-nethyl-5-(3-
(trifluoronethyl)phenyl car bamoyl ) phenyl )t hi eno[ 3, 2-dl pyri m di ne-7- car boxam
de 10 The pr@p@ﬂyre of ep 3 of Exanple 13 was repeated except for
using the conpound_ obi e Step 2 of Exanple 13 and isopropylamne to
vt (see e 1). 15

Exanpl e18: N- ( 2- net hysk-5- ( 3- (tri.dl uof oietBp4 ) phenyl car banoyl ) phenyl) - 4-

(et hyl am no) t hi eno[ 3, 2-d] pyri m di ne car boxam de The procedure of
Step 3 of Exanple 13 was repeated except for using the conmpound obtained in

Step 2 of Exang)es-g8 @mlmm& ml miwwygwir%Jt-mequ’érﬂoic%l& Bohig, | €
conpound é’see abl e §Ii)ryiarrpl e19 % £ OXY. thén % (2-.met héil" 5 (3-
(trif¥uor H%@rﬁwoj)pl‘i‘@ﬁy‘li‘é WII?We W’ ?’éﬂ'b(f‘@r 8‘??56\’ I}?FB‘?aHEne/((l, Boxam
de 25The @096a/HNE HA TP EIOnde, @2 oxaHHl an&&mgsmgpeatxﬁﬂnax%ptaddearth&%tmg
the conpound obt a| ned in Step 2 of@% ,(Iah13 and 2-am noet noI toetgbt ain

the titl ear}gi(ﬁﬁlﬁgg r(((glégerq%qtgrelyr e reaction mixture was uted with
20: N- (2- Mpdeltitd aRd wishdd wﬁﬂluﬁ{&mmI&g&iﬁmdy@ammh)mwgsw-m&m&&d

nmor phol i noet hyl am naq).t hi eno[ 3,2-d]lpyrimd ne 7 ar bo E}F
pr ocedur ecoicertrated. 3 e resulfing mixtre as p sifigz & B‘inaﬁﬁ’ﬂ %’Bytt‘h tham

compaoynd Qllgttglle%glpbﬁnﬁ%gnggg% )Eéqa?rpl e 13 and 2- nor phol i no et haneam ne to
obtain the ti tMe conpt)l\l}[prl] 5ssee Tabl e

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-(trifluocromethyl)aniline to obtain the title compound (see Table 1).

21



35 WO 2011/ 093684PCT/ KR2011/ 000664 The conpound of Preparation
Exanpl e 3 was prepared according to Reaction Schenme 7 bel ow. Reaction
Schene 7 wo 2611893dsat i on Exanpl e 3: _ _ PCT/KR2011/000664

4- Chl or ot hi eno[ 3, 2-d] pyri m di ne-7-carboxylic acid Step 1:

7- Met hyl t hi eno[ 3, 2-d] pyri m di ne-4(3H)-one HN ' AU 10 Met hyl

3-am no- 4- net hyl t hi ophene- 2- car boxyl ate (3.0g) was added to forrnam de
(5m), and the mxture was stirred at 200C for 3 hours After cooling to

room tenperature water (50 dded thereto Ay tlrre

hours at ﬁ&ﬁmeerrper;rure t b%\fzfi{“a S‘t"ieﬂ°ﬁﬁ1@ 'ﬂ"ﬂ g)r’&' 3'(\%@shed

wi th wat eethytsiperrazire- Iyl)s-{tpiflidrgmethyl) phbiiyl)-4-rh by lbetnlzﬁnwrpound as a white

solid without further purification. NVR (400MHz, DI\/BOdG) 8 12.50 (br, 1H),

8.16 (s, 1H), 7.86 (s, 1H), 2.30 (s, 3H). Step 2:

471 %| ﬁtBlO E met e Tpi’ddédﬁl[ec"ofEStélﬂ lS}thIEﬂam ple 1 Ghasd8peated exce;ét foa using 5&53(2 ib ),
t hyl t hi en ri.m, was, a to

WO 2011/ o@@g@%@ﬂ%kgﬁ% B A)E‘(H‘I;)Pﬁ‘g L‘iﬁbﬁ’%%@“‘% FP‘? Sed- %{‘Pylﬁ‘%@z&'&

hours. The-ylesgiriflabrothethid)ilisto@bedie thettitlercofipoliedpyee Thbled). concent r at ed

and dilluted with DCM and sat. NaHCO3 sol uti on was added thereto. The

aqueous | ayer was extracted wwth DCMto conbi ne organic | ayers. The organic

| ayer was dri eThacémpdndf Bachpld 4 was prbphred abé@ding!td R ehétidneSchempobebwvas a

5white . solid. 1H NVR (400MHz, DMSO-d6) 8 9.06 (s, 1H), 8.24 (s, 1H), 2.43

(s, 3H). Step 3: 7-(Brononethyl)-4-chlorothieno[3,2-d]pyrimdine N

104- Chl or RedctidBiSRHehe&Beno[ 3, 2-d] pyrim dine (6.62g, 33.0mmol) and NB S

(5.874q,

S

Pd(OAc), DIPEA
OIS
$-4  triq2furyl)phosphine H,N

HN

CF3

Example 4: (E)-N-(3-(2-(4-aminothieno[3,2-d] pyrimidine-7-yl)vinyl)-4-methylphenyl)-
15  3-(4-methyl-1H-imidazole-1-ylI)-5-(trifluoromethyl)benzamide

Step 1: (E)-7-(2-methyl-5-nitrostyryl)thieno[3,2-d]pyrimidine-4-amine

The procedure of Step 3 of Example 1 was repeated except for using 2-iodo-1-
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33.0mmol ) were dissolved in CC14(100nm) and benzoyl peroxide (1.0g, 80%
purity) was added thereto. The reaction mxture was stirred at 100C for an
hour, cookedoiimossa@m tenperature, filtered with Celite pagGRIcRMbdated to
obtain the title conpound having a yell ow col or without further
purification. 151H NVR (400MHz, DVSO-d6) 8 9.15 (s, 1H), 8.75 (s, 1H), 4.93
(s, 2H). Step 4. (4-Chlorothieno[3,2-d]pyrimdine-7-yl)nethyl acetate N
7-(Br ononmdnwl%mﬁobémm RiT€ioLitdratdryd [Ghemicals)i Gat. (9. I(Iﬂ@ﬁ GAS. (1512} 81pas

oot aser umiSHIGL s Sl g bR EI AT Bismdiognceact s on

m xture was st i'HNNIRa(4083HEz0 DMSG:alg)6s8. 501 (3, |1EF) 8l 4di(d 1 IE), I8y37 @¢ eHp 82 2]

washed wi S u f T tion ure
vas dri ea EPe SORSECH 71t B Eefachiol T B 2 Do Sop SRS e CAMA)
chromebogBaphy. to obtain to obtain the title conpound as a white solid.
25NVR (400MHz, DWVSO-d6) 8 9.06(s, 1H), 8.60(s, 1H), 5.38(s, 2H), 2.06(s,
311). Step 5: (4-Chlorothieno[ 3, 2-d]pyrimdine-7-yl)nethanol

(4- Chl or otslfapanQEBHSd}xmyas-rzFmdhylety?ylyth)eneptwu]p@nﬁhdme-%zﬂnﬁﬁg, 12. 06nmol ) was
WO 2011/ 093684PCT/ KR2011/ Q00664 di ssol ved in THF (240nL) and then 1N NaOH
solution (100nM.) yesyaddedThereto at roomtenperature. The reaction

m xture was stirrdd ror/ ndnutes, dilluted with ethyl acetate, and the
aqueous | ayer BM¥ ext pactted wN#h et hyl acetate. The organic |layer was dried
with MgSO4, filtere8~and concentrated to obtain the title conpound as a

wm te sol | d SWUERPGE-nfetylisenitomyryl)iiano 3 d iyt &0V O Sorny( s,

4
10( 2 B o ﬁfsgg‘ﬂdf‘g mzetﬁylp*gﬁﬁ% it %ﬂ%ﬁhﬁé%ﬁgr%&zo( J st § I medhmtrorcaHE! mo2
(7 gg 3 ][rg g((%mmb wetd adedWhéretod afd tevieaction mhixnge a¥aarshiried Qikgona feinjsdratarecfdr at
or urs. e reaction m xtu O room erature,
(i1t ered W OfuRe Al Birepuibonts et Nt SOl i rao bRt tp 2 5,
VQ’S [ g 8( sol rlnilzﬂ)m dnlgi?délltgui WabGO§ wasladfied teredd to P17 NI\?Fhe( ANz mi-RMeQy sk6iltéred
S,

4- Chl or ot RiEnGFlge ﬁé]%%@n“ﬂ&h%‘ggllsﬁﬁ%%ﬁ?/ %}S{HE%d i[hefilggpte was concentrated
NaH2PCE. 2 ider (rédied prdsstréniatdbtaiabe €lile $ompethd (260aige B4¢Dyield) )witiot further

chl or ot hi enogﬁ_ 2-d] pyri m di ne-7- car bal dehyde (100ng, 0.47mmvol) dissolved in
DVSO 20 (BUBHt31%%as added thereto at 10C. The reaction mixture was cool ed

to 0OC and NaClQQ NMROFQOMHZABBNBO)dI 8.54(sy EH), I8l‘05\6@tl‘H) 802@[‘(1.1)1) Was9(addexl

thereto a e_reacti he ro er stirred
For 2 hour 25 h ADndtGFS B Tt Db s & 80 b AR B Db BVn
stirred fgogzzpquny and then filtered. The filtrate was concentrated to
obtalg the tit conpound as a white solid. 25114 NMR (400WvHz, DVMSO d6) 8.

9. 07( 0 8.87(s, 111). The conpound of Exanple 21 was prepared

accor di ng step ReagE)-Nn3Seh@c@EnBoltednofs, 2 WpynthidaRIA 5 NGB B MPmbtHiipheal) 30Q6 64

R n
eact i o %e yl- 1H81rn1dazole- 1-yl)-5-(trifluoromethyl)benzamide

Iz

CF;

N
Jir
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-yl)-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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Exanpl e21: 4- (Cycl opropyl am no) - N-(2-nmet hyl -5-(3- 5
(trifluoronethyl)phenyl car banoyl ) phenyl )t hi eno[ 3, 2-d] pyri m di ne-7- car boxam

de Step LyobBbiwdezéka(4- chl orot hi eno[ 3, 2-d] pyri m di ne- 7- carhaai tddesd- et hyl
benzoat e The procedure of Step 1 of Exanple 8 was repeated

except for using the conpound 10 obtained in Preparation Exanple 3 as a
starting material to obtain the title conpound. MS mz [MH ] 376.05. Step
2: Ethyl layer was dried with MgSO,, filtered and concentrated. The resulting mixture was

benzoat o PRESY i STer Bl chpamberasn e obiaie vis A sobund L 13T ol e
for using the odSmpoufd+opsiE.ned in Step 1 of Exarrple 21 as a starting

material to obtain the title WD 2011/093684PCT/ KR2011/ 000664 conpound.
NVR (400 MHz, DMsGd 6 ) 8 11.91 (s, 1H), 8.97 (s, 1H), 8.66 (s, 1H), 8.51

(s, 15, Exafaples: m»N'(g"(w'(ad“ndﬂmenoﬁ,ml(’ﬁmﬂﬂhe-ﬁyl@ﬁnﬂ)%métﬂylﬂﬂéhylﬂ 54
5937 S ;D 5'& mgt‘ilylplggrldmﬂ-ylgxy)-f (trﬁﬁoromeZhyl)(benzaml%_D

St ep3: 3- (4- (Cycl opropyl am no) t hi eno[ 3, 2-d] pyri m di ne- 7- car boxam do) - 4-

net hyl benzoi c i d Th rocedure of Step,4 of a
oot og oo dfie Grogedurs, of iep. o JHRTIE db e eaiit Greeptoton it e 21
as a star i lpsipérahhah Wlexy)3-@tifluromethyl foenzoidTpavidh dinstdR ¢} BO(4Mnéthy PMBO- d6)

8 13 %53“{1‘5&2 %)1 ] y]d;% ézi]f%la)aom%‘zé’l)bél_?z% aG%Gto(f'E;m&g?edyP@og@%Pﬂ? %%Ta§l§6§4 (s,

0.86 (br s, 0.70 (br s,
St ep4 4-(
Cterti ot BRI %@ﬂ‘@@ ZH‘%M‘SF@% ?mdﬁmﬁw%m%-7aqlbw¥wdpﬁ@ybplv3woxam
de 3-(trifluoromethyl)benzamide

15 (E)-7-(5-amino-2-methylstyryl)thieno[3,2-d]pyrimidine-4-amine (100mg,

0.354mmol) was dissolved in anhydrous THF, TEA (0.ImL, 0.709mmol) and 3-
(trifluoromethyl)benzoyl chloride (81mg, 0.390mmol) were added thereto at room
temperature and stirred for 4 hours. The reaction mixture was diluted with ethyl acetate
and washed with brine. The organic layer was dried with MgSQ,, filtered and

20  concentrated. The resulting mixture was purified by silica gel chromatography to obtain
the title compound (138mg, 86% yield) (see Table 1).

Example 7: (E)-N-(3-(2-(4-aminothieno[3,2-d]|pyrimidine-7-yl)vinyl)-4-methylphenyl)-
4-((4-ethylpiperazin-1-yl)methyl)-3-(trifluoromethyl)benzamide

25
The procedure of Step 3 of Example 4 was repeated except for using 4-((4-
ethylpiperazine-1-yl)methyl)-3-(trifluoromethyl)benzoic acid instead of 3-(4-methyl-1H-
imidazole-1-yl)-5-(trifluoromethyl)benzoic acid to obtain the title compound (see Table 1).
30 The compound of Preparation Example 2 was prepared according to Reaction

Scheme 4 below:
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The procedure of Step 5 of Exanple 1 was repeated except for using the
conpound obtained in Step 3 of Exanple 21 as a starting nmaterial to obtain
the titl eypoiPA8seEs 20M5 Mz [ Mt ] 512. 06 The conpeynck0i1/ddhgpar ati on
Exanpl e 4 was prepared according to Reaction Scheme 9 below. 25 WD

2011/ 093684PCT/ KR2011/ 000664 Reacti on Schenme 9 Preparation Exanpl e
4. 4-(Cycl opropyl am no)t hi eno[ 3, 2-dl pyri m di ne-7-earboxylic 5 acid Step 1:
(4- (Cycl opeagivha8themg ¥hi eno[ 3, 2- ¢l ] pyri di ne-7-yl ) net hanol | sopropanol
(590nmL) and cycl opropyl am ne (102, 1.5nobl) were added to the 10 conpound
(599, 29. 3nmn|’)\Nobt aéur}e,qy,;sn patPBR,)O qﬁ/ﬂ:j eparatiog Exanple 3, and stirred
for 12 hou.J;s agti, xfure wal cgoled to room

t enper at ur €% Hfraaiadne aiolctut e wi t et éndi;weeei, dec (1 L), washed with a
sat. aqueous 53  um hydr ogen carbonat €3ol ution (800nL x 3) and then
concentrated. The resulting m xture was crystallized using a

nmet hanol / di et hyl et her/hexane m xture (1:10:10, v/v/v) to obtain the title
). 1H—N OOM—Iz DMSO-d6) 8 8.42 (s, 1H),
4 (s, 1N?°'z Hal2BO4 19 ,| 1HeH4.70 (d, 2H), 2.96 (m 1H),

o)Phléﬁé'Gm?iﬁfﬁgrlnlds -7%ar bal dehyde WO

2011/ 093684PCT/ KR2011/ 000664 The conpound (46.5g, 210mmol ) obt ai ned
in Step 1 of Preparation Exanple 4 was dissolved in chloroform(2.0L),
manganese di oxi de (183g, 2.1npl) was added thereto and stirred for 12 hours
Wi th refl prepatition Exainpdé2d-(Metieyltiis)thiend [S2-apyriniditeTearbdxylie acidanganese
di oxide was filtered with Celite, and the filtrate was concentrated and
dried to 5 obtain the title conpound (40.99) w thout further purification.
1H NWR ( 386yHz, m@@hmm -10viyl{tsenol3R-d|Bafiid(e, . 1H), 8.55 (s, 1H), 8.30
(d, 1H), 2.99 (m , 0.80 (m 2H), 0.65 (m 2H). Step 3:

4- (Cycl opropyl am o hi eno[ 3, 2-d] pyri m di ne-7-carboxylic acid NN 10
NaH2PO4. 2H20 ( 849 A4R9 1) was dissolved in water (220nmL), the conpound
(419, 187mmol ) obt ed in Step 2 of Preparation Exanple 4 dissolved in a
acetone/ di net hyl sul foxide m xture (1:1, v/v) (640nlL) was added thereto

3 | owl Iy gool edThe piiccdid sftStep alofl BXangfle M wiakt Rpeatdih Sldept (Gtousagy 7-bBsnomal )
I ssolved I n

(methvﬁglg)thl(eng[grg_zl]pynmldme (500mg, 1.92mmol) obtained in Step 4 of Preparation
10  Example 1 to obtain the title compound.
'H NMR (400MHz, DMSO-dg) & 9.05 (s, 1H), 8.40 (s, 1H), 7.02 (dd, 1H), 6.45 (d,

1H), 5.49 (d, 1H), 2.74 (s, 3H).

Step 2: 4-(Methylthio)thieno[3,2-d]pyrimidine-7-carbaldehyde
N“ N
~N N
15 S/KQA\O
4-(Methylthio)-7-vinylthieno[3,2-d]pyrimidine (350mg, 1.68mmol) was dissolved
in CHCl;/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-d¢) § 10.30 (s, 1H), 9.21 (s, 1H), 9.13 (s, 1H), 2.77 (s,
3H).
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15 was added to the reaction mxture slowy at 0C and stirred at room
tenperature for 5 hours. Water (400nL) was added to the reaction mxture to

renmove gelyob208n®sdss and the resulting solid was filteregcgicR0Bido66t4
sequentially with water, ethyl acetate and dinethyl ether. Ethyl acetate

(400nL) was added thereto and stirred to renove the remaining dinethyl
sul foxi de solvent. The solid was filtered and washed with diethyl ether to
20 obtain the title conpound (329). 1H NVR (300MHz, DMSO-d6) 8

8.97 (s, . S 1H), 8 59 3. 05 1H), 0.86 (m 2H),
0.69 (m %HF??@"’ %'(ﬁetﬁﬁ{hlo)%?ﬁ%oﬁt?@Bmﬁ ‘ﬁ?e'é'rl%ﬂ’gﬁlﬁ% EnExarrpI e 5 was prepared
accordi ng to ReacikFOiy 25 Schene 10 bel ow. WD 2011/ 093684PCT/ KR2011/ 000664
Reaction Schemg 10 3H H MeOH OH

Pr epar at i onExamﬁ e \Met hyl pi peri di ne-4-yl oxy)-3- 5
(trifluoronethyl )bes nea?n ne Step 1: Met hyl

4 rydr oxy-3-  Nere G 80 ot o A gmenall S (SO Apnrr (2L 20 PR
10 et Han@heth¢Biib)thianel 322 pyimidihe-7ccaeiidehwis @ddag, t heg8aml) Td‘i&ol\edctull on

Concont r agRne e TN Cinid weorizn oiesto A0 G A IhEITATE 2miegmad

reacti on disydluéinvagtemM@ai16)0vasi ddded af the Maitemhpredtuteit@the radmilohhﬁlxﬁrrgavhlch

| ayer was dried ered and concen ed. to int title
e e v el don? oo e el ety mas carmisal et q ORI YabaRst
DVSO- d6) addedGB théreadtihn mixtQzk, @Which?Wds stirred1for (deouﬂd'ﬂnd ﬂltéiéd ((ﬂ()btﬁiri)a solid28( t ,

a1 T P Pisbed e ashe Pty yatsr st iS5G i Wi 2o oygfain the it

2011/ 0936 84mpdurtdREi Gluhitdybida4 O In a round bottom flask wrapped with

foil, nmethyl 44 -3- (t or o yl?_lg_ﬁn 0 3mmol ) was
di ssol ved in msﬁﬁ‘ﬁwg‘r{é bﬁé#M%@ %ggkﬁlﬁiﬁ’tﬁﬁ(%l Tidi ne
(0.25n, 2.13mmol), PPh3(670rrg, 2.56mol ), 5 and DI AD (0.50nL, 2.56mmmol)
wer e added_t heret o, xture S stiyred _at roomte rature for 23
hour s. %Bee%nz@m P?@Sé’iep acgordpigia Rea mneé%ﬂ’a‘g%%f? O%C to the
react i15>n m xture, whi ch was stirred at roomtenperature for 24 hours. The
resulting_m xture was concentrated and then purified by silica gel

chr omat og L =1/ 1- >DCM MeOH=10/1) to obtain the title conpound
(512nmgy, 76% . 10 1H NWR (300MHz, DIVISOd6) .14 (dd, 1H), 8.08 (d, 1H),

7.43 (d, 1H ,n#eN7 (m 1H), 4.30(q, 24, m 2H), p2eBd(m 2H), 2.19
(s, 3H), 1\23\&’@‘, 1.HA3Y (g 2H) ¢ 27»( H.,
s o]

DIEA, DMF / 0\_____ MC,0°C
20M NHa inIPA Q’V
IW \..-’ Oc N
0
PN
LIOH N: |N HIY
THF:MeOH:Water HpN OH
/ o &
P
HATU, DIEA N: |N HN H
DMF N S N
S o] D»CF.:;
Example 8: 4-Amino-N-(2-methyl-5-(3-
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Step 3: 4-(1-Methyl pi peridi ne-4-yloxy)-3-(trifluoronethyl)benzoic acid 0 15
HO

Met hyl 4- (Wosiwbdgisperi di ne- 4-yl oxy) - 3-(trifl uoronet hyl poenaoaitddkd Ny,
1.61mmol ) was dissolved in a mxture of THF (1.5nL), MeOH (1.5nm) and H20

(1.5m), and then NaOH (193ngy, 4.84mmvl) was added thereto. The reaction
m xture was stirred at 90C for 22 hours and cooled to roomtenperature, and
IN HC1 wagrii@esmethydphesylearisntsytiphehpl)hibnd|3,2} il pyfiftdine:T-cdrboxamideas
concentrated, and a m xed sol vent (DCM MeOH=5/1) was added thereto. The
remaining solid was filtered, and the filtrate was concentrated to obtain
the titl eSepnpouid4(me&hynH4-8@ethylhiofthi¢ho[3L0-8 petinfidine{7-cabdxamido)benzoate

111 NV\R (300MHz, DVMsO-d6) 8.16 (dd, 1H), 8.11 (d, 1H), 7.46 (d, 1H), 4.93
(m 1H), 3.03(m 4H), 2.6 3H), 2.15(m 2H), 1.95 (m 2H). 25 WO
2011/ 093684PCT/ KREO"TM 000664 $tep 4: t-Butyl

4-(1-met hyl pi pey -4t A c)(tri fl uoronet hyl ) phenyl car bamat e Boo' NCF3
4- (1- Met hyl pi peﬁ di ey - Y oxy) #3-{t+i f | uor omet hyl ) benzoi caci d(200ny,

0. 659mm1) was di ss8MVed in t-BuoH (6nL) and then DPPA (0.21nl, 0.989nmo1l)

Ui rrdtl ot 90C FoMedyHReoL A TS L] B Khame) ofERed s

sol uti on uaStepdslof Pidpardtion. qu)laqu\e@yalsbayar inDMpEshar), VméthyIE‘B-hyHmo-4-

oo o e B 1M R et it bE PR Sy

(i ur &@t E)gg@%&d&%%@%&ﬁ amsﬁtlzttat n gtl%ril tThe readtoRUm k8 20, dﬂt}n&@z A 10
S
(d, 1H), wng/'%ztbaﬂ aggfpte 2‘2“66”3{‘?&‘1 %ﬂ}l anzkgwowoézw ggf?ﬁzmtte Sogﬁfn apd rine,

2H), 10 74sdgiventzdtlly. -’[‘hé@rézﬁmc figkr wat dided with MgSO,, filtered and concentrﬁg?\l - The
F3, 15

4-(1- I\/bthylplperldlne trlflu r omet benzenea

t-Butyl AtEHIAg PR w@ﬁmﬁé@m ey 8el SRR OGRS 1 POt o

(82ny, 0.2O%nHnol) was dissolved in nethylene chloride (1rrL) and TFA (1nlL)
was added thereto @Z 3}t% on mxture was stirred at roomtenperature for
2 hours and th ’E‘(ﬁ] ﬁ . The reaction m xture was dilluted with

et hyl ene chl oride and washed with 20 sat. NaHCO3 sol ution. The organic

| ayer_was dried th Na2SO4, filter ed t btain the titl
commolind B8Bg. 0e i gk f A RERYb ey thieno3 2By dmidggr | ©
( 300MHz, mmho)&@% (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).

Ethyl 4-methyl-3-(4-(methylthio)thieno[3,2-d]pyrimidine-7-carboxamido)benzoate
(500mg, 1.29mmol) was dissolved in DCM (6mL) and m-CPBA (290mg, 1.67mmol) was
20  added thereto at 0°C. The reaction mixture was stirred at room temperature for 2 hours,
diluted with DCM (30mL) and washed with sat. NaHCOs; solution. The organic layer
was dried with anhydrous MgSQj, filtered with Celite and concentrated to obtain the title
compound without further purification.
MS m/z [M+1] 404.07.
25
Step 3: Ethyl 3-(4-aminothieno[3,2-d]pyrimidine-7-carboxamido)-4-methyl benzoate
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25The conpound of Preparati on Exanple 6 was prepared according to Reaction
Schenme 11 bel ow. WD 2011/ 093684PCT/ KR2011/ 000664 Reaction Schene 11 5
Prepar at i

3 At no- 47 0g Eﬁ 4\?(3 (2-met hyl - 111- i mi dazol e- 1-y1)-5- © 1 KR20TI000664
(tr|fIuoronethyl)phenyl)benzanlde Step 1:

3-(2-Met hyl - 1H i m dazol e-1-y1)-5-(trifluoronet hypaniline

103- Brono- 5- (trifluoronet hypaniline (1.2nL, 8.60nmol) and 2-nethylim dazol e
(847ng, 10. 3mmmol) B ed in dinmethyl sulfoxide (8.6nL), and Cul
(490ng, 2.58mmmol), (370mg, 2.58mmol) and potassi um carbonate
(2.38g, 17.2mmu,N peto. The reaction mxture was treated with
N2 gas for 10 m nut gas and subjected to a reaction at 120C for
12 hours. The reaction mxture was 15 cooled to roomtenperature, and 14%

aqueous anmoni TRL Rysbe@XedE St Lbi BRariFle 1a;d&efépéaw@5cgpt fEPﬁmﬁ%ﬁfétdo%boﬁhd(t ure

was stlrred for .1 hours. at roomtenperature, dilluted with hyl acetate

(30nL) an@btgmeddy Fﬂ’t%"P%ﬁ?‘%‘é%HéO'%té’dhth?ﬁlﬂ?ﬂ?fﬁw car bonat e sol ution
(30nL). The or g@mNMRl @neMM@snwmgg oM L&Y (@amﬁ 8 9 (secﬂﬂ?:ns 96 £0dHY 8 s at e,

and the solvent was distilled under reduced P concentrat ed

m xt ure wAE 193 & Bl Pﬁ (90110, 144 @a lHdI4s3h Mg%f‘@ﬁ%é@éﬂé 30: Mhove
copper i mpys [Mi-ep3sed the filtrate was distilled under reduced pressure.
The concentrated m xture was crystallized with ethyl acetate (3nL) and

n- hexane (30nL) to obtain the title conpound (1.31g) as a bright green
solid.. 4: 3- (;1 Am1noth1eno[3 :Qlcgéyﬂﬂ'}ﬂﬂlﬁeg@-gafﬂdiam @-H6thyBerz?d a((1§ 1H),
6.90 (s, 2 252H), 2.26 (s, H?l Step 2: 4-Methyl
-N-(3-(2- rrethyl 1H—|mdaz e-1- yl) 5-(trifluoromethyl)phenyl)-3- 43

3-Ni tro-4-nethyl bﬁtrrzsplc a (14.8g, 81.5mml) was dissolved in DV
(150nm), and HATU {6 63wl ). . and DI PEA (57nL, 326nmpl) were added
thereto at roofi® t r_ ure.J The reaction mxture was stirred for 15
minutes, 342-nmethyl 3™ Him daPol el-y1)-5-(trifluoronet hypaniline (13.1g,
54. 3nnDI) was added thereto and stirred at 45C for 16 hours. The reaction
m xt ub® was codhearacedyrsoisteprhet Bxample 1 gyasuereates exserttiay psing thecompaned
washed wi Bi;'tafn@@lm G Bakifid Q%O%ﬁtﬁégﬁ@b&nﬂ)&mr was dried with

anhydr ous MySO4 tered with Celite and concentrated. The residue was
crystallized 1MW%[thb329abet ate and hexane to obtain the title conpound
(279) . NVR (300 MHz, DMSO-d6) 10.9 (s, 1H), 8 61 (s, 1H),
8.25-8.22 (m 2 s, 1H), 7.74-7.71 (d, 1H) 62 f 1H), 41 (s,
1H), 6.955eB, 51:2;1\1!211(531- methy-5-(3-(tifluozom l)phenyfcarbamoy )phenyl)thlenO[3 2-
15St ep3: 3aytinfdifie Teddidxahiidd- (2- met hyl - 1H-i m dazol e- 1-y1) - 5-
(trifluoromethyl)phenyl)benzam de The conpound (27g, 72. 1nmol)
obtained in Step 2 of Prepacati on Exanple 6 was di ssol ved i n et hanol
(300m.), SnC12 2H20’ 1gm,-§:D Dl ) was added thereto and stirred 20 at 80C
for 3 hours. 1IIe was cooled to roomtenperature and
diluted with et hyI ate. The o ice, | ayer was washed with sat. NaHCGB
solution several tines. The orga ayer was dried with anhydrous MySO4,
filtered and concentrated to obtain the title conpound w thout further
purification. Whe rfogeqdupe of Steps> oiExample 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-d¢)511.80 (s, 1H), 10.47 (s, 1H), 8.89 (s, 1H), 8.80 (d,
20 1H, J = 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-
d]pyrimidine-7-carboxamide
25
The procedure of Step 5 of Example 1 was repeated except for using 3-(4-
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25 Exanple 22:
4- (Cycl opropyl am no) - N- ( 2- net hyl - 5- (3-(2-net hyl - 1Hi m dazol e- 1-y1) - 5-

(trifluorngaebiyvdoldieny! car banoyl ) phenyl )t hi eno[ 3, 2- d] py pichHh20€7000&a" boxam
de WD 2011/093684PCT/ KR2011/ 000664 The compound (7.2g, 3 1 nmol)

obtained in Step 3 of Preparation Exanple 4 was dissolved in DVF (100nl)
and then HATU (25g, 65.4rnnol) and DI PEA (23nl, 131mmol) were added thereto
gt room Zﬁﬁﬂﬁt}lﬁlkwl\[l_s,(zédjzﬁﬁﬁ?ﬁé? Qi%ﬁljx&ﬁdcﬁ-msg@tﬂfhz@d ati@robtaidddl ifi Ste #9f
-am no- 4- ne - - (2-nmet hyl - i mdazol e-1- - 5-
(trifluor Mﬁf}&pﬁé‘rﬁf’) ﬁ&’fi’%ﬁﬂ%ﬂ%ﬁ@@ﬁ%’%“}%&%ﬁZ?eﬁ&i‘blenl)& ep 3 of
Preparation Exanple 6 was added thereto and stirred at 45C for 16 hours.
The reaction m xture s cooled to m t ture, dil d wth ethyl
acet at e affaiMdhed wi ﬂﬁ sat . HE’EB'E‘@' 'W?‘gﬁg’éﬁ 'Wﬂ‘é’h’llﬁ'ﬁﬁv@@'ﬁééylg%r ed
wi t h anhy irfiforbiefiyl) phichyRaAshnibyljpleayl)ihier]s| 2 d] pprinfidiNe Bt Aboxdimade €si due
was crystallized with ethyl acetate and hexane to obtain the title conpound
(59). NVR (DMSO-d6) 11.9 (s, 1H), 10.8 (s, 1H), 8.98 (s, 1H), 8.90
(s, 1H), 8.67 (the prbbedufe 2 Slﬁg S, E)&r@le(ﬁ,wal‘lﬂ%)gatgd lkcép, fotHising? 343- (d,
P

3L (> atnprotenst dadpyimidige Bipapiakamige)-Ambly pzcteid phlained in g 4 of

conpound @kalpRP8radi 9114 Exanyl BH-ImiRSol B 1eR5 e ke ethpDatindea cdbitan theheme
12 bel ow. Reaction Schene 12 Preparati on Example 7:

4- ( 3- A nétlg compeunddess, haR1ad) - 2- (tritl uor onet hyl ) benzyl acetate WO

2011/ 093684PCT/ KR2011/ 000664 Step 1:

1- (Bromonet hyl )-4-nitro-2-(trifluoromet hypbenzene 02NcF3 PBr Tge
procedur e Esemplep 3 of Plépar at i on4AmMANR-G-(¢-ethylpipersz LyhmethyDgds ng
1- nmethyl ' ehy 1QF TRV BRRER PR eATl) hidiio}3,Rid) Py AiRti@inedl t O

obt ain théégﬂ({rgegaf:}g}rggoukd. VS n’itl)zL [IVH?@SS?%Q, 285. Ssg.pySt ep 2:

4- Ni t r o- 2¢axhoxpmidg onet hyl ) benzyl acetate 02NCF3 OAc 10The procedure of
Step 450f Prepghatigteday@ Bt Step 9F FLRGAE el vaxCRPEatt@exdeitNibrt ikeng ground

obtained in Step 1 of Preparation Exanple 7 a starting,.materi t
obt ai n t haminathigne] 3 dndlpMamidine-frearyoppmido)ghn By bpnzase éﬁgybtamedr intep § of

4- Am no- 2gkhinpfe! UPT aitEt BY((4-B@DHiper@ael Al Rnethyl)-3-(trifluoromethyl)benzenamine  to
obtain the title compound (see Table 1).

20
Example 12: 4-Amino-N-(5-(3,5-dimethoxyphenylcarbamoyl)-2-
methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide

The procedure of Step 5 of Example 1 was repeated except for using 3-(4-
25  aminothieno[3,2-d]pyrimidine-7-carboxamido)-4-methylbenzoic acid obtained in Step 4 of

Example 8 and 3,5-dimethoxyaniline to obtain the title compound (see Table 1).
The compound of Example 13 was prepared according to Reaction Scheme 6

below:

30
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OQAc The procedure of Step 2 of Exanple 1 was repeated except for using
the conpound obtained in Step 2 of Preparation Exanple 7 as a starting

mat eri al e 20Pt@bdgst he title conmpound. 2011-1 NMWR (400 MogkiVEWoe&y 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-nitrobenzam do)-2-(trifluoronethypbenzyl acetate

QAc 25The procedure of Step 2 of Preparation Exanple 6 was repeated except

for usi ngReXfloa®khéM88684PCT/ KR2011/ 000664 t he compound obtained in Step 3

of Preparation Exanple 7 as a starting material to obtain the title

conpound. Ms miz [Mtl] 397.10. 5 Step &

4- (3- Ami no- 4- Nét Ibgnza;mgg]EAZ-(tri'*l I G4 @ bgnzyl acepairaa OAC

The proceduor ) 3—Of —Prepiratsom | e 6 WaN_repeated—ex®pt for
usi ng the conpolynd obwai net™in Step 4 r ePar atd on k£ 7 as a
starting material to obtain the title conpound. 1011 (400 MHz,
DVSO-d6) 8 10.36 (s, 1H), 8.27 (s, 1H), 8.08 (d, 1H), 7.62 (d, 1H), 7.18
(s, 1H), 7.08 (q, 2H), 5.17 (s, 2H), 5.11 (s, 2H), 2.42 (s, 3H), 2.07 (s,
3H); M5 ink [ Mtl] 368 98. The conmpqyurelg of les 23 to 26 were
pr epar ed accohggir@g to ction Schene 1513 belo

AcO | HN H aniting  HN N
\s)%z-g N S ) D»CFa
Cl) S Y o (n) D,CF3

Example 13: 4-(4-Methoxyphenylamino)-N-(2-methy}-5-(3-
5 (trifluoromethyl)phenylcarbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

Step I: N-(2-methyl-5-(3-(trifluoromethyl)phenylcarbamoyl)phenyl)-4-
(methylthio)thieno[3,2-dJpyrimidine-7-carboxamide

NN
N I H |
s/ ©° g Oca
10 The procedure of Step 1 of Example 8 was repeated except for using the compound

obtained in Preparation Example 2 and 3-amino-4-methyl-N-(3-
(trifluoromethyl)phenyl)benzamide to obtain the title compound.
MS m/z [M+1] 503.09.

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

4\
HN
~ N H

6 s © OOCF;,

The procedure of Step 2 of Example 8 was repeated except for using the compound
obtained in Step 1 of Example 13 to obtain the title compound.
20 MS m/z [M+1] 519.08.
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CF3 CF3 HO PitsO WO 2011/ 093684PCT/ KR2011/ 000664 Exanpl e 23.

4- (3-(4-(Cycl opropyl am no) t hi eno[ 3, 2-d] pyri m di ne- 7- car boxam do) -

4- met hyl bgpzai@edsa2- (trifl uoromet hyl ) benzyl acetate PO NG0Rsecedur e
of Exanple 22 was repeated except for using the conpound obtained in
Preparati on Exanple 7 instead of

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

lH)l B bo ?q%o R”J)Z gwggo? ) S 11H)91 (Sséj(f‘H%S‘f’et ﬁ’i?if‘(‘yslé‘“fg)’(’i% ﬁylfé 3 (q,

1H), 7. 71(tridfluodoriethyl)ghienyldarbambil)phenylhthidnd|3, Z-H]pyrﬁmiiﬁleék-parﬂb&a,mﬂeOG 3.04
(m 1H), 2.89 (s, 3H, 2.08 (s, 3H, 0.85-0.80 (m 2H), 0.70-0.64 (m 2H);
M5 mlz [ Ml ] 584. 04.
Exanpl e24: 4- (Cycl a;fr\upyl anynoy- N- (5- (4- (hydroxynet hyl ) - 3-

(trlfluororrethyl l':' r Ry} - 2- met hyl phenyl ') t hi eno[ 3, 2- d] pyri m di ne- 7-

15 car boxani de ! c e of Step 5 of Preparation Exanple 3
was repeated e u3| ng°t h*’ tind obtained in Exanpl e 23 instead
i

of (4- chloroth [32d]pyr|md 7- yl)methyl acetate to obtain the
title conpound. ROII-1INWVR (400 M-1z, DVMsO-d6) 6 11.91 (s, 1H), 10.50 (s,
1H), 8.99 (br s,°4H), 8.88 (s, 1H), 8.68 (br s, 1H), 8.52 (br s, 1H), 8.20

3 2 8 bl i 5 4
2H) ; M5 g éth&lh’ﬁﬁihyﬁ)ﬂﬁerﬂfﬁ 22<ﬁpﬁ?£rﬂm@1hee7-35rboxam1de (30mg, 0. 060mmol) was dissolved
4-(3-(4- (cé/%io?{gxrleo ?Ymﬁfnanng Blgbin pL, Odl]18X1 rB 5' EAi-metff\noxy Oe)r(l%rr}egm)me (37mg,
0.298mmol) were added thereto. The reaction mixture was stirred at 120°C for 18 hours,
cooled to room temperature, dilluted with ethyl acetate and washed with a brine. The
10  organic layer was dried with MgSOs, filtered and concentrated under reduced pressure.
The resulting mixture was purified by silica gel chromatography to obtain the title
compound (28mg, 81% yield).
'H NMR (400 MHz, DMSO-dg) 6 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)phenylcarbamoyl)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
titte compound (see Table 1).
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WD 2011/ 093684PCT/ KR2011/ 000664 net hyl benzam do)-2- (trifl uoronet hyl ) benzyl
met hanesul f onat e M so

4- (Cycl opyopyl esde) - N- (5- (4- (hydroxyrnethyl)-3- PCT/KR2011/000664
(trifluoronethyl)phenyl carbanoyl) - 2- net hyl phenyl )t hieno [3

,2-d] pyri mdine-7- 5 carboxam de (300ng, 0.554mo1l) was di ssolved in DCM
(2.5m), and TEA (0.15n, 1.11mmvol) was added thereto. Methanesul fonyl

chlori de (Eaiplé, O. &Ml ) s (Sditkylpiperazie-1-gjstienyiamino)-IN-2-atetfiyT-5-(Bhe

5 o b b o e ™

concentrated under reduced pressure to obtain the title conpound w t hout
further 10purification

d . ,
1Hy. 10, 63" (s, LHEprogetee of Step 19t Exegald L Wi Mo BeebChor e g

(br s,51HcomBontl Obtainkt)in Step42 (af, Edddhple 7137 and did(4-&hiylpipratenef thyl)atd)ine 40 86

(s, 2H), 3,.12-3.0. 1 2. 87 3H), 1.20 (s, 3H), 0.92-0.87 (m 2H),
0.74- 0. aﬁbémgfaﬁfgg}épﬂ}t&d fsﬁﬁr%’bléib. 98 15 Exanpl e 26:
4- (Cycl opr opyl am no) - N- ( 2- et hyl - 5- (44(4- met hyl - 1H-i m dazol e- 1-
yl)methyl )-3-(trifluoromet hyl)phenyl car banoy henyl)thi e 2- i,m din
e-7- car b@?‘ﬁmﬁ‘é 204- ( 3- (4- (lgj)cl opr opy! ani n‘{iglg?ﬁ"é%@ﬁ”[%‘“f’g'&{ifj'megdﬁ'gb'
pyri m di n¢rifluvzoiettiyl)phehykarbmhopl)glraybthicin[3,.2-d)pyrinidinedTvearbok ainéde v |

met hamul fonate (30ngy, 0.048nmmol) was dissolved in DVF (1nl), K2CO3(20ny,
0. 145 ) and 4-nethyl-1H i m dazole (20ng, 0.242mv1) were added thereto
Snfl st ijrredhat 'Ihefpf‘bbal‘niﬁ@rofﬂ Step 3 aof g:ﬁmhplur? \ﬂ'dsﬁrdgﬁateﬂi extept Xdrunsingathe

iluted with et acetate (10 n she it ri.ne. The ., WO .
2011/ 0936§3@W%96?Wé0‘6‘6§%po£t g%fnﬁé‘“? e{k dndidprraRyiaining F?g%kf&}n the fitlf oq
and concegbmpbad (seetBable uced pressure. The resulting mxture was purified
by silica gel chromatography (MeOH DCM=5/95) to obtain the title conpound
(23ng, 78%yield). NVR (400 MHz, DMBO-d6) 5 11.94 (s, 1H), 10.74 (s, 1H),
?. 991($r iEx:zuﬂdﬂe 51 18: 9~;> N{Z-&&gyﬁs-fﬁ?i(tggmogom%fﬁbl)pgegy?c?tgfaﬁo%l)ﬁﬂznﬁl?%?1

S, , 8. S, . . s, .1H), , 7. : , 4. S,
oH), 3.09(me g*t‘mm ‘E“Oiggzi‘(]%f'“{!,%,eﬁfaf?g’i’?‘%ﬂ% m 2H), 0.85-0.78 (m 2H).
Exanpl e 27:
4- (Cycl opr opyl am no) - 2- hyl-5-(3-(4-methyl-1Him dazol e-1-y1).-5-. 10
Ct 11T uor ot nalBs SRBRGEroLanahi § SHeRFRIRN LT, BERamss, Fiesh - I9i88 BEwan
de Tompouirmcstiained of St @ofFaimphx 23ahd mEthykanine headioeHloside &pbbthiar theisi ng

3- (4- .
(cycl 8Pr ofi¥le sAmpeyrdisesibable 3)-d] pyri ni di ne- 7- car boxani do) - 4- net hyl benzoi ¢
acid obtained in Step 3 of Exanple 21 and 3-(4-nethyl-1Him dazol e-1-y1)-5-

L a%[ ief '25%:%%?@ hypaniTine (o obtain the bl & o o otiieinb) R 2 Aty (3-
N- ( 5- ( 3- by@Mrcrofrettyljphen PlRibutheyplEphthiati B2 ] pPrifidine Poamokimide

(cycl opropyl am no) t hi eno[ 3, 2-d1pyri m di ne-7- car boxar ni de 20The procedure of
Step 5 of Exanple 1 was repeated except for using 3-(4-

(cycl gpr opyl amne) rot&iued Df2SEpPY rofMERirigle 713 avds0orapehtdad) extepR oty bkiag zthe caci

d obtained in Step, 3. of EX I and 3-hronp-5-(trifluarone nil.ine to
obtai n t h&oppeynd eBtﬁBv&gnla ggegefﬁ}iémaglg g&sanrrg 2—a.r$11noethano to O{Dt};i}lrp ?he Gitle
Exanpl €29 c4mpédifd @& Pabié &1 no) - N- (2- met hy1- 5- (6- nor phol i nopyri di ne- 3-

yl car banoyl ) phenyQ hi eno[ 3, 2-d] pyri m di ne-7- car boxam de The procedure
of Step 5 of Exanple 1 was repeated except for using 3-(4-

g cycl opr omkhaiplé0) 2bi entN-G2-Réthpys-(3(@ifMprémetiyDphefydabainéfjphichPpaz@i caci
30  morpholinoethylamino)thieno[3,2-d]pyrimidine-7-carboxamide

The procedure of Step 3 of Example 13 was repeated except for using the
compound obtained in Step 2 of Example 13 and 2-morpholino ethaneamine to obtain the
title compound (see Table 1).
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30 obtained in Step 3 of Exanple 21 and 6-norpholinopyridi ne-3-am ne to
obtain the title conpound (see Table 1).

Exanpl e30yd-01y@bepr opyl am no) - N- (5- (6- (4- et hyl pi per azi perirsbiAdbdedi ne- 3-
yl car banoyl) - 2- net hyl phenyl ) t hi eno[ 3, 2-dl pyri m di ne- 7- car boxam de 35 WO
2011/ 093684PCT/ KR2011/ 000664 The procedure of Step 5 of Exanple 1 was
repeat ed except for using 3-(4-

(cycl opr opy! aniThe)dofipaand Hf 2PepautiornriBlamle’ 3 Caid prepatedojecbrding hy | Reaotion C
aci d obt aj,ned iﬂ ﬁte 3 of Exanple 21 and

6- (4- et hy Eﬁ%&ﬁ b¢IR%: 1-yI) pyri di ne-3-anine to obtain the title conpound
(see Table 1). Exanples 31, and 34 to 38 The procedure of Exanple 22

was repeaI ed .exgggt fg’r using an appropriate starting conpound (see Table
1). Exanp L The procedure of Exanple 26 was repeated except

for using appropriate stargfi conpound (see Tahle~]). The conpound of
Exanpl e 393% S HEpané&%?CCOI”M%tO Reaebtrn ScheqJ ZI.I.J- bel 888, RRe®Cct i on
Schene 14 €397 2z AIg n’o-mﬁkﬁyl- 5-(3- cﬂ&(&/\ —_
(trifluoronet enzam do) phenyd-¥ hi enol[ 3, 2- d] pyri m%tne- 7- car boxam de
25Step 1: 4- Am not hi eno[ 3, 2-d] pyri m di ne-7-carboxylic acid W)

2011/ 093684PCT/ KR2011/ 000664 N H2N s The procedures of Steps 2 and 3
of Preparatiypnjxanple 2 was repgateg except for using the=Lgnpound

obtained in |Step 2Bsf H@hmHe 1 ag al st g_MaPUrial to lgbtlai n®Hhe title
conmpound. Csﬁlxﬁiﬁﬂ/- Mri] 196. 03.cns%g‘]j ¢ C'J\Q/’
~eno[

4- Am no- N- ( 2- yl -5-nitrophenyl )t 3, 2-d] pyri m di ne- 7-cdr boxam de
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 conmpound. 11-1 NMR (300 MHz, DMBO-d6) 12.12 (s, 1H), 9.26 (d, 1H),
8.95 (s, 1119n0.8.61 ({s/"}'%l , o . QacialyaHibi) , 7.3’#1( r sgu2H), 7.55 (d, 1H),
}\
S

2.60 (s, 3H—N™n zg 0. 06: o N T
5 s

Preparation Example 3: 4-Chlorothieno[3,2-d]pyrimidine-7-carboxylic acid

Step 1: 7-Methylthieno[3,2-d]pyrimidine-4(3H)-one
HN SN
N
10 ° s~/
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
N

Cl
20 -/

7-Methylthieno[3,2-d]pyrimidine-4(3H)-one (1.5g) was added to POCIl; (10mL),
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Step 3:

4- Am no- N- (5- am no- 2- net hyl phenyl ) t hi eno[ 3, 2-d] pyri m di ne- 7- car boxam de 15
H2 N NHZyo 2011/093683€ conpound (1lg, 3.0mmol) obtai ned i npgirAiR811@foodgsanpl e
39 was added to nethanol (15nmL) and Pd/ C (200ng), and stirred under H2

at nosphere for 14 hours at roomtenperature. The reaction m xture was
filtered using Celite and concentrated to obtain the title conpound
(152ng) . apd ke ﬁil\ﬂm(e%ﬁh Mitred BIVBID°Q6Hor 21haifs. Sl'heli'é)actuﬁh gnxtlse waddrooléd Bt (s,
1H), 7.88 (br

S, 12H) 2T fgh %%f ?ﬁngrd %ﬂli%i %lgategglgl?h Djd_IQ/I and Sat (I\Fa‘ii-IC& Hgdlutf'ong\gvag hr

St ep4: 4- Agilded- mbl(eay MeTHeydquBe ¢S taytr ks amr:mmt WyhHRGMAN dehbinery gdric &ryefs3, 2-

4~ Amt no- NI b8 OB e SR St P MR, Bere 1 OB e e SAmRaloieah e

(30ng,50. whiekylidvas di ssol ved in THF (1n1_ and TEA(42pL, 0.30mmvl) was

added thereto. ) 0, 3mmol ) was
added to react|§#MM4§¢%n§%d§n§§§¥(%ﬁ% %?gf%&h%’g—}e%@g re for 6
hours. The reaction mxture was diluted with ethyl acetate (10nmL) and
washed wi ri The or.gan |ed th MSH, filtered and
concentra&tﬂ?bj P@&H&?Qg’?)p Ejs"ﬁ%/ %ﬁ}% m xture was purified by
silica gel chromht aphy (3/97 I\/EOH/DCM to obtal nthe title conmpound
(35ng, 74%yi el d)\ ONMB (300 MHz, DMSO-d6) 8 11.74 (s, 1 H), 10.51 (s, 1

H, 8.92 (s, 1 / (s, 1H) 8.58 (s, 1H),831(s 1 H, 828 (d, 1
H),796(d1 94 (s, 777(t1 , 7.58 (d, 1 H, 7.27 (d, 1

H, 2,44 (s,

2 ,
Ex
pr epa}%d accor ﬂ%ortoo 'ﬁ@gbﬂmoﬁ%f‘%ﬁ@%wng @P‘gﬁ/a’r not )oﬁg‘ggﬂgﬁe(sm@sg’ 20
E’: ep?lr ati gm.@mh | ) gz%rd\ule&é%a np@cml(bwhlpmwﬂenzéylgfaroﬂml ([100g; 30% purity) was
ri uor o t en m de o
b Nbr phol ABATheRR 1 L BRgi, iR, B stimdsat {9°C for an hour, cooled to room

2011/ 0936 dt&@ﬁltér‘eﬁ%ﬁﬁi@ehte and éorfckntedted $o Obtair theotitturesrydundemzing aril e

(2.0g, 10.5 | ved. J n.di met hyl acetam de (35nL), norpholine
(2.88nL, gql ﬁ?f‘BTY“a% fs&ﬁg P9, and the mixture was subjected to a

reacti®n at 145CNMR (400001 BM%eu&aqsmnH)] KUSI(€ 11954.93 (peHyd to room
tenperature, diluted with ethyl acetate (50nlL), and the organic |ayer was

washed wi th an aqueous sodi um hydrogen carbonate sol ution (50nmL). The

organi ¢ | 8kpr4: (REhSEMEsolY, 2l MaimkidineT-yhslethlyl dcetadeli um sul fate, and the
solvent was distilled undjépre uced pressure. The concentrated m xture was

crystallized wit %yl agetate (10nmL) and n-hexane (80nmL) to obtain the
lid (2.19).

title corrpoundciat a

| L )
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 MgSO,, 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).

Step 5: (4-Chlorothieno[3,2-d]pyrimidine-7-yl)methanol

(4-Chlorothieno[3,2-d]pyrimidine-7-yl)methyl acetate (3.12g, 12.06mmol) was
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10NWVR (DMSO-d6) 8 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-(trifluoronethyl)benzoic acid 0

4- Mor pholywpyBrdosdsyf | uor omet hyl ) benzonitrile (2. 1g, 8. 0PewiGi2d11d6664
di ssolved in 15 a m xture of tetrahydrofurane/ nethanol/water (1:1:1, v/v/v,

20mL), sodi um hydroxide (1.9g, 48.10mmol) was added thereto and stirred for
40 hours with reflux. The reaction m xture was cool ed to roomtenperature
and 1N hydisesihedlin dIRVBI0atideshdstheid 1IN Na@He6lution [(HBEnE) wikaddes thekdtd Git

solid was filtered, washed with water and di net et her an. en. dried to
bt A - e MRS o P g USRS OGR! SRtiss, diigtedendyeli5 |
KP?Z (d"[ hiclieléte, iﬁ}(dmhe(aﬂihe(ﬂ.fsi) lzy&. \QEshé)lm'acfHdé wit?fe.&?d Jcetate. t g‘he t;)rganic _laé/er was

-me .- 3-ni trophe - 4- npr phol i no: 3- (.tr.i f] uar.one nzam de ..
a- o phol Bt ¥ 8Bk ke A Sderoreated tfihin e S SomBdBa 5 Wi solid
g! ssol gedwﬁtﬁo?}mﬁh@mcﬁmmm de(sg. 6m), ;—lATU( 1. 959, 5.047mml ) and N, N- g
i i sopropyl et hy. e . r e re
2t room v 20:1NDeBdabSuitcRasla do BB tiba e ED: 47, Rl 2.
4-Methyl -3-nitroaniline (256ng, 1.682mmol) was added to the reaction
Foom t erp SR AL AR SR S o IPinG FaDaeRiied w th ethyl acetate (10m)
and washed with sagueous sodi um hydrogen carbonate solution (10nL). The

; a 7Ry \ ; : .
organic Iayer_WaWd with water, dried with sodiumsulfate, and the
sol vent was di si’l Ned er reduced pressure. The concentrated m xture was
crystallized using gtHyl acetate (3nlL) n-hexane (30nL) to obtain the title
conpound (673 a bro lid.. .. -1 N 300 MHz O d6)
5 = 17 (s, TE%—,C%I @TQ&%‘%&W‘Q’{S’C(’IWYI)‘?T@F}M7825§m(gd!\&%‘,“09. gad MnOz
7.49 (d, {8d3mg3 986, 196)) wereOfissoled4ihl)chlckOfoRn€RO0MAL) and stirred at 70°C for 2
N-(3-amn \fr met hyl phe%l i;{4-rm)r phol leaot- 3-0%)t rifl uorone 1%%2@%?3
N- ( 4- met h)Qurs. nifbe SRATHRR MXBreYas HOPledotooPEY [AIRFEIGite eWFo iR 2t eny,
0. 17m;gl éct{ig)‘énﬂét@éw Mﬁﬁingﬂe ﬁﬂ@@cﬂﬂﬂ) ound-a Awhitefsold Wig@ﬁt fiethed SR ifita ti@n._83hmTD|)
Fertux for 3 houngReiielze BAGO g 1 Diaati N 805 1HS Fabiibier at ure.
diluteggl with ethyl acetate and then washed with an aqueous sodi um hydrogen
carbonate _solution. The organi c | ayer_wa shed with distilled water (10ni
x 3), dri §@Pﬁiﬁrﬁ1§6mﬂﬂﬁwéﬁf%lpwm EF'FW@IE%%?&Idms distilled under

reduced pressure.N}hﬁ concentrated solution was crystallized using ethyl

acetate (2mL) 20 gndjn- hekane (20nL) to obtain the title conpound as a
bright yell ow smﬁ%@@&&g 11-1 NWR (300 MHz, DVsO-d6) 8 10.0 (s, 111),
o1

8.21 (m 2H), 7.61 § , 7.07 (s, 1H), 6.87 (d, 1H), 6.81 (d, 1H), 4.84
(s, 2H), 3.72 4H), 2.94 (m 4 2.04 (s,,.311). .
Exanpl e40: 4- ( &Q"@%@b%ﬁ%rﬁlﬂéﬁngi\l-ll(-_&zrﬁ@f’ﬁy}”-a%-d(‘iﬁpﬁﬁﬂpH’o!"Yartﬁf- §.6mk) and 4-
(trifluor greidmiend]s D7y SRAIRRENaibalieRDAd 3160rel, PY.47ihibI ) Aiséolvad 1A XBNSTE
20  (4.8mL) was added thereto at 10°C. The reaction mixture was cooled to 0°C and NaClO,
(170mg, 1.88mmol) dissolved in water (0.6mL) was added thereto at 0°C. The reaction

mixture was heated to room temperature, stirred for 2 hours, and water (10mL) was added

thereto. The reaction mixture was stirred for 2 hours and then filtered. The filtrate was
concentrated to obtain the title compound as a white solid.
25 'H NMR (400MHz, DMSO-dg) 6 9.07(s, 1H), 8.87(s, 1H).

The compound of Example 21 was prepared according to Reaction Scheme 8

below:
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4- (Cycl opropyl am no) t hi eno[ 3, 2-d] pyri m di ne-7-car boxyl i caci d(23ng,

0. 10nmmol )weas11dies&e! ved i n di met hyl f ormam de 1. 0nl, HATWc@A888011/¢d0&Qnmol )
and N, N-diisopropylethylamne (0.08 Im., 0.47mmvl) was added thereto, and
the m xture was stirred at roomtenperature for 30 m nutes.

N- ( 3- am no- 4- net hyl phenyl) - 4-norpholino- 5 3-(trifluoronethyl)benzoam de
(25mg, 0. BesvtivalScheas 8added to the reaction m xture and subjected to a
reaction at 45C for 17 hours. After cooling to roomtenperature the
reaction nlxtu{g was diluted wth ethyl aceta 5m.) and washed with an
aqueous sodi drggen camlbponate sohufhond$h The @yrigampPy aminfer was

washed wi td nL—xD—FSSZe-—dT-Fed f at eT—amd—tt@sol vent was
distilled undek_fedimed Yrod¥ire. $he cent r red_reacOsht was

crystallized using ethyl acetate (1nl) d n-hexafle (10nm.) to obtain the
title conpound as a bright brown solid (34ng). NVR (300 IVHz,
DMSO-d6) 8 11.8 (s, 1 0. 4 (s 1H), 8. 95 (s 1H)- 8.66,(d, 2H), 8.50 (s,
1H), 8.26 (d, mﬁ%N 7. 6 7.50Q .74 (m 4H)

S 85 ( : (m 2H). 15

3.03 (m 1H),

The conpoudﬂ‘of Pr i rBF ReBASLOI €

Schenme 16 beA\owS-Reaction Schene 16 Prepara&&pns anpPe 9:gt - Butyl
3- am no- 4- net hyl phenyl carbanmate Step 1: t-Buty

4- et hyl - 3- ni t r ophenyl car bamat e Bo ¢ 25\02N
4- Met hyl -3-nitroaniline (5.0g, 32,86 di ssol ved i n anhydrous THF
(25mL). t-Butyl BiAJHsAOliTet e (7. 5n] 4 ssol ved in anhydrous THF
(25m) was adde FL O theHnea Nwhi ch was stirred at 65C
for 18 hours. After the reactigé% on¥! et e ﬁé;zfnamming organic

sol vent was distilled under re ed 30 pressure, wat er was added
thereto. The resulting yellow solid was filtered and dried to obtain the
title conpound wi thout further purification. WO

2011/ 093684PCT/ KR2011/ 00066 NVR (4 Q 9.76 (s, ..1H),
8.23 (d, %Xo‘ Pt 57 (dd, 111;51 7.39 (d, 1H§ ?(%cwr("gavs d’&"as‘“f&y"gﬂ?fm
Step 25 t (Mkoﬁeﬁﬂ)%eﬂylmﬂhﬂd}hﬁiﬂhw 2-d}pPiniitline-7-carboxamide

Step 1: Ethyl 3-(4-chlorothieno[3,2-d]pyrimidine-7-carboxamido)-4-methyl benzoate

WQ
cl N\ 0
N
s/ © o

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

N )Ir-
\

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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5 t-Butyl 4-nethyl-3-nitrophenyl carbamate (7.6g, 30.13nmpl) was

di ssolved in ethanol (167nmL) and subjected to a reaction under 50 psi H2
gas. The weagii@besil Xxture was stirred for 2 hours and t hef/Geot@abdésat ed by
filtering with Celite to obtain the title conmpound w t hout further
purification. 10NVR (400 MHz, DMSO d6) 68.92 (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
conpound oémpmandpl e 82 was prepared according to Reaction Schenme 17 bel ow

15 R ti S 7, :

2 ey opr oout SR (o0 MRBTBURGEE) 5 1191 (s, 1 8197 ford A ASE(5, 1D 851 G
(trifl uor oHRIHE6 jdyaED oA (D) 1IFHeAPR X4, 21 308, R0 {my TH)yi2didns; THE drBox,aH)de
St 1: t- t vl ;

3- (eg ( cycpgﬁr(ﬁrpiilzgpn 029 (81D M WA Wi A%e®7- car boxani do) -4 WO

2011/ 0®3684PCT/ KR2011/ 000664 net hyl phenyl car bar nat e

4- (Cycl op ylam no)thie % 2-.d rjm.dine- 7- :fﬁox licacid(5. 39, .

22, 40mmol S¥Bbt ai ned in Sod -:?gyg@ﬁg{ggpgq)ﬂgwc’&g- R GRS Ghoxfidt, v
(60mL) . Snieth3ltienkoid-aaidi no- 4- net hyl phenyl car bamat e (6g, 26.99mmol ) obt ai ned
in Step 2 of Preparation Exanple 9, EDCl (6.5g, 33.74mmol), HOBT (6. 1qg,
44.98nmmmol ) and TEA (M¥RL, 33. 74mmol ) were sequentially added to the

reaction m'xturA\WhI ch was st d at roomtenperature for 24 hours. After
the reaction was c{%#ﬁrx{tzd%vat 120nL) was added thereto, and the

resul ting yel | ow sol i cswas fNTt

conpound w thout further purificati

d and dried to obtain the title 10
YN MB miz [M+1] 439.84. Step 2

N- ( 5- am no- 2- net hyl phenyl) - 4- (cycl®@pr opyl am no)t hi eno[ 3, 2-d] pyri m di ne-7-

carboxam de reN O 15 t-Butyl 3 -(4-(cycl opropyl am no)thieno [3

, 2-d] pyri m di n&hd proeedas afi Sttp)4 df Exaniply [l presiypeatidiexceitedor udng fife.cdgiponad )

toe ol oSl e o o vl e e WP LB RROE 2o
was conpl et ed, ' NMRg400 Mmz,rDMSGr-d‘G)\Balss.(IZgrEW(m,aﬂey 1090, 10), BOGYs,Eld),

n
(20nt)  wabSadiad: kb b dHinkeS (o JE B At AEE B P s Do MTHA S
NaOH sol uts, 8H), (e86i(bir BE2H g Ot (b 21BI | ow solid was filtered and dried to
obtain the title conmpound wi thout further purification. MS mz [M1] 339.87

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

P

N\ N HN H

HN p N

A s o o Oca

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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25

St ep3: 4- (Cycl opropyl am no) - N- (2- net hyl - 5- (4- (4- et hyl - 1H i m dazol e-1-y1) - 3-
(trifl uorngaebiyvibggzoam do) phenypt hi eno[ 3, 2-d] pyri m di necfagabp@wadgude WO
2011/ 093684PCT/ KR2011/ 000664 N The procedure of Step 5 of Exanple
1 was repeated except for using N (5-am no-2-

nmet hyl phenyl) - 4- (cycl opr opyl am no) t hi eno[ 3, 2-d] pyri m di ne-7- car boxar ni de
and 4- (4- Remitiop Schéme 8 dazol e- 1-y1)-3-(trifl uoronet hypbenzoic acid to
obtain the title compound. 5 114 NWR (30 VHz, DI\/SOdG) 8 11.8 (s, 1H),

10.6 (s, 1H)N48~|\93 (s, d 2H)\l N47 8.39 (d, 1H), 7.94
(s, 1H), 7.7 119H fb%'ﬁpt‘w 7 mnpz 1H), 3.05 (m
1H), 2.184s, Jé84(m,mHoed" anples 41 to 81 and

Exanpl es 83 tos 10 The proce reso Exanpl e 39, 40 or 82 was

repeated except for using an appropriate starting conpound (see Table 1).
Exanpl €e122: 4- Am no- N- (5-(3-(4-ehl oro-3-(trifluoronethyl)phenypureido)-2- 15
met hyl phenyl ) t hi eno[ 3, 2-d] pyri m di ne- 7- car boxani de

4- Am no- N- (5- ami_no- 2- net hyl phenyl ) thieno [3,2-d]lpyrimdine-7-c arb o x

ani de (50ng, 0Nf6'hhun ) obtained in Step 3 d‘i mplee 39 was dissolved in
anhydrous T W;EA (4'?'@9'026 M&Dl) ph sgene (17nyg,
the

0. 059l ) thereto 20 at 0C, an was stirred for 2
hours. 4-Chl (trifluoronet hyI)benzen 49rrg, 0.25 I mmol ) was
added to the reactlon m xture, which was s rred at roomtenperature for 10
hours. The reaction m xture was diluted vmth ethyl acetate (10nlL) and

washed with bripe. The organic er S dri 504,..filtered and
t hen conckﬁ‘fﬂa&?gﬂn LH:%Pé?P e%ué’e(éygﬁ’@&%ﬁ@. ‘F'é%[%;}fm& 'H?'Qﬂf'.;' ?‘é’oﬁgﬁc
purifi®d hsidsilica gel chromatography (MeOH DCM=3/97) to obtain the title
conpound (54ngy, 60%. WD 2011/093684PCT/ KR2011/ 000664 11-1
NVR (300 MHz, DMSO-d6) 11.70 (s, 1H), 9.01 (s, 1H), 8.91 (s, 1H), 8.87 (s,

1H), 8. 568{ep,1: U CydoptOpflamindphiend[31-d(Pridind 7-yHnidthapnbr s, 2H), 7.60 (m
2H),728(d iH), 7.18 (d, 1H, 2.40 (s, 3H). 5Exarrp|e123

4- (Cycl opropyl am ne")\Nl\l-(Z met hyl -5-(3-(3-(4-nethyl -111-i m dazol e- 1-
y1)-5-(trifluoromkh¥l) pffenyQurei do) phenyl ) thieno[ 3, 2-clipyrimdine-7-carbo
xam de CF3 N 0*%1 Sl/ H

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 mixture 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-ds) & 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
N
HN ' '
A
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The procedure of Exanple 122 was repeated except for using the conpound
obt ai nedi nSt ep2of Exanpl e82i nst eadof N-(5-am no-2- net hyl phenyl)-4- 10

(cycl opr opwlra1igaggst hi eno[ 3, 2-d] pyri m di ne- 7- car boxam de prg/abbaigaoddie title
conpound. 111 NWR (300 MHz, DMSO d6) 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 2Hhe cOMPOGE (48H9)g, 210mihbl) dbtaineihin@iem 1 of Piepargtioa Ekathplead was

0111 0636 SF BT TRET0 0 e B EBTrGisaiie (338 £ 1mol) was added thereto and
stirred for 12 hours with reflux. The reaction mixture was cooled to room temperature,
manganese dioxide was filtered with Celite, and the filtrate was concentrated and dried to

5  obtain the title compound (40.9g) without further purification.
'H-NMR (300MHz, DMSO-dg) & 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
NP N

HN

/
o AWTm

NaH,P04.2H,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)
15 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
20  obtain the title compound (32g).
'H-NMR (300MHz, DMSO-d) & 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

25  Scheme 10 below:

39



Exanpl e 124: 3-04- (Cycl opr opyl am no) t hi eno[ 3, 2-cl i
pyrimdine-7-yl)ethynyl)-4- 5

met hyl - Ng@-20A7038dsay! - 111-i m dazol e-1-y1) -5-(trifl uor omphydRpIGNéckbenzam
de Step 1: 4-(Methylthio)-7-((trinethylsilypethynyl)thieno[3,2-d]pyrimdine
TMS 7-Bronp-4-(methylthio)thieno[3,2-d]pyrimdine (3g, 11.49mmol) was

di ssolved in 10 acetonitrile (30nL) and then

bi s(tri ph®egttipndhhmedDpal | adi un(11) dichloride (204ng, 0.29nmol ), Cul
(76ng, 0.40mmol ), dicycl ohexylam ne (2.5nL, 12.64mmol) and

ethynyltrinmethyl silane (3.2nL, 22.98mmvl) were added thereto. The reaction
m xture was treated wwth N2 gas for 15 m nutes an% Faat 80C for 14

hours. The remction_m xture was oled to tenper e, filtered using
Celite andu & lyh 15, F fgﬁfi@ A;The fI¥trat e v ygshed
wi th brine and entr¢@d by dry wth MgSHA. The re ting mxture was

purified by silica %'él chromat ogr ap hyl acet at e/ hexjanefFl:9-2:8) to
obtain the title conpound (2.1g, 65%yield) as a yellow sy WO

2011/ 093684PCT/ KR2011/ 000664 sol i d. NVR (400MHz, d:DClB) 8 9.05 (s,
1H), 7.99 (s, 1H), 2.74 (s, 3H), 0.30 (s, 9H, Ms mz : 279.34 [ M+l]. 5Step
2. 7-Ethynyl-gi- (et hyl t hi o)t hi eno[ 3, 2+d] pyri mi di ne NN p,n

CF
4- (Met hyl t pidh Z~ e@fisi met hyl si | ypeigs L% [3 ,2-d] pyF Ny di ne(500ng,
1. 8mmol ) was di | ved pppalidudipnl) at and then tetra pbamoni um
fluoride solutio .6n1_,_3_&1:m|) was added t heret-ge The reacfii on m xture
was stirred at ro O tenperature for 30 girMytes and then coﬁé}]ﬁtrated.

The resulting mxtlurg was purified by sili el chromat ograp (et hyl

acet at e/ hexane=2: 8-';3: 7) to obtain the title '[&orrpound (340ny, 91%vyield) as

a yellow sh solid. 11-1 NWR (400MHz, CDC13) 8 9.07 (s, 1H),

8.03 (s, 1H), 3.44(s, 1H), 2.88 (s, 3H, Ms nlz : 207.23 [M1l]. 15
Preparation Example 5: 4-(1-Methylpiperidine-4-yloxy)-3-

5 (trifluoromethyl)benzeneamine

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

\O)ﬁc F3
OH
4-Hydroxy-3-(trifluoromethyl) 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 'H NMR (300MHz, DMSO-dg) 8 11.60 (s, 1H), 8.02 (m, 2H), 7.10 (d, 1H), 4.26 (g,
2H), 1.28(t, 3H).

Step 2: Methyl 4-(1-methylpiperidine-4-yloxy)-3-(trifluoromethyl)benzoate
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Step 3: Ethyl

4- met hyl - 34(4- (et hyl t hi o)t hi eno[ 3, 2-d] pyri m di ne-7-yDet hynyl ) benzoate 0
7- Et hyny kyé-01miobaglst hi o)t hieno [3 ,2-d] pyrimdine (85 @owkrboliZdossh) was
di ssolved in DM (9nL) and then ethyl 3-iodo-4-nethyl benzoate (902ny,
4.12mml ), 20 Pd(PPh3)4 (242ng, 0.21mmol), Cul (59ng, 0.31nmol) and

DI EA(1. 0L, 6.18mmopl) were added thereto. The reaction m xture was stirred
at roomtenperatuge for 16 hours and concentrated by filtering with Celite.
The resul ting nixtlure waggpurified by silica gel chromatography (ethyl

acet at e/ hexaneﬂ‘?t'o obtain the title conpound(1.1g, 72%yield) as a
yel l owi sh solid. 25 MR (400MHz, CDC13) 8 9.11 (s, 1H), 8.75 (s, 1H),
8.07 (s, 1H), 7.90 (d, 1H, 7.52 (d, 1H), 4.33 (q, 2H), 2.78 (s, 3H, 2.61
(s, 3H), 1.34 (t, 3H), mz : 369.44 [ M1l]. Step 4: Ethyl

3((4-(cycl opropyl am no)4d hileno[ 3, 2-d] pyri m di ne-7-ypet hynyl) - 4-net hyl
benzoate WD 2011/ 093684T->CT/ KR2011/ 000664 O

Et hyl - 4-met hyl - 3- ((4- (net hylthio)thieno [3,2-d] pyrimdine-7-ypethynyl)b
eﬂzoat e Cl(D 440rrgln61.319fmmu) uia)sorﬂi sﬁagld(vegrdppedret\hm erfgn,c hh%tﬂyﬂe 4£-hydrpxp0d
then m A (61 , 3. D7D S ed thereto,at . .The reaction m,xture
was stirr &gl 9rogg%fy CREPALC rﬁsﬂﬁ?la‘g’s Shy’laﬁngls?rh’egr i"dem(eé'@(fﬁ_nf \%ﬁlgngﬁded
thereto. gilmm).eaatmwoﬁwtmmymemab €02 5¥h L2 . a3médol), RRHEGIEMYARISEAmOl),

1120, it s s v el ot o L

Celite’an

puri ficat teaperature for 23 hours. DTAD (4.26rhmdNRIA4FMZ 1263 mEl) MebBaddred al H) ,
9.13 (s, §{‘%, 8.10 éS, é}'{%, 7.94 (d, 1H), .107.70 gd, 159, 4.% })qr, Zg%ﬁé
3.54 (s, 814 to shegreagtion myigture, whigh was stifged af goom Jemperggire, for §4 ppurse; Lhe 5.

Et hyl - 3( ( festkiig! RPttaRY WAl dshckitrR6D [add 2théh Ppuirifidddbesificy el hehrytdtographet hy

benzoat e

15Et hyl - 3(HEATUIopPEH/MeRHS] V1) torpbtain theditls somnognd £ 12me d0%Iny 1) - 4- net hy
l blenmnateI (5Q"E1N(I‘gl7{3(300MH}zo 6,5M?dia§)5%)8.\1|¢‘€dd,fl(l)-gjl 2BE 1(}1%)@.)4?@@,01H)be.n7 (ma

cycl opropyl ani ne : n : re a
t%ereltoo. p¥ﬁé 4-8%8s ?ggg?rﬁ(t(ﬁ’b (rﬂ&aéz (‘%rﬁéﬁ% @Zg@f g'lggém)s\fgﬁo(nb%ﬁed to
room t enpenatyi3er. Ethyl acetate (5nmL) was added thereto and the reaction

m xture was washed with brine. The organic 20 |ayer was dried with MySO,
filtered with Celite and concentrated. The resulting m xture was purified

by silicasggl3: alyn Ve }%?ﬂi‘{ -t -3qeaifhioeéhekanbezof-atid) to obtain the
title com%gnd E(Serg,?gﬁ% yinel d)waY) 1 s 11?1 NIIVR (400MHz,
DVSO-d6) 8 8.52 (¢, 1H), 8.47 (s, 1H), 8.09 (m 1H), 8.03 (s, 1H), 7.89(dd,

1H), 7.51 (d, %@5 qFg, 2H), 3.58 (m 4H), 2.58 (s, 3H), 1.32 (t, 3H),
M5 25 nmfz : 382.59 ]. Step 6:

344- (Cycl opr opyl am thi eno[ 3, 2-d] pyri m di ne-7-ypet hynyl) - 4- net hyl benzoi c
acid WD 2011/ 093684PCT/ KR2011/ 000664 The procedure of Step 4 of
Exanpl e 1 was repeat edept for using the conmpound obtained in Step 5 of
Exmapl e 123 as a startiyg-material to obtain the title conpound. MS nmz :
350. 095[WA]. Step 7: I

A et byl - 10 | Medaol h (Lyefndpipesdhb foenorrgppHaRTIe ke et Cl2me,

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 HCl 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, DMSO-dy) 6 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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The procedure of Step 5 of Exanple 1 was repeated except for using the
conpound 10 obtained in Step 6 in Exanple 124 as a starting material to

obt ai n t hgothil@ssaenpound. MS miz : 573.17 [Mrl]. Exanplperad®o11/000664

N- (34(4-(cycl opropyl am no)thieno[ 3, 2-cl ] pyri m di ne-7-yl)ethynyl)-4-

met hyl pheny1) - 3- (4-net hyl - 111-i m dazol e- 1-y1)-5-(trifl uoronet hyl ) benz am de
15 CF3 The procedure of Step 3 of Exanple 124 was repeated except for

usi ng 2-i Sty 4-+t-Bayly-fhethylpiplitizedel¢xhy3-(wafdeorainethylphayleabanatéat . #
10706, CAS [7745-92-81) instead of 3-iodo-4-nethyl benzoate to obtain the
product and then tne procedure of Steps 1 to 3 of Exanple 4 was
repeat ed usi ng sheNp oth, 1¢tF3t 0 obtain the title conpound. 20MS mz : 573.19
[ MF1] . WD 2011/ 09368 / KR2011/ 000664 Exanpl e 126:

34(4- (Cycl opropyl am no t enol3, 2-di pyri m di ne-7-ypet hyny1l) - 4-

met hyl - N- (4- ((4- et hyl pi azine-1-yl)nmethyl)-3-(trifluoronethyl)phenyl)ben
zam de 5The procedure ¢f Step 5 of Exanple 1 was repeated except for using
34(4- N

(cycl opr opyl am no) t hi eno[b 2-d] pyri m di ne-7-ypet hynyl) - 4- net hyI ben20| c acid

Ctr it 1 or otet hy VAP EaRIgr St Sha-¢i TvaomsMbBrESe mesic: ¥ 60eopas)
%Mi] 10 oissefmhal) wdd dlsscﬁlved in t-BuOH (6mL) axclid then7DPPAt(g.21m1L, 0@892111101) and

r -7- : - - 0 :
ot e B AR 98t 4548a Bickerp, o TR bry o tEMA L Sty 90
Sgl rI:INC3 F? fé}[\tj\lhaihﬁ fodeE tuFRnmd fenipetfiute, aiid ExtaNaHE s whgtioneweahddedakeept for
(cyclgopr o Féﬂvmtlﬁyeén%f%wzswpwb A peetatey gad s ambined orgapie lAYSHIMES aci d

Ogt ai Zed Eﬂe@txﬁﬂl @Ia@&iOEiﬂl@b& ahd 4conbéhtrated. fThe resultln mlxturle was purified by
the 1111 e stishebaomatozranty OEMKOH=107) Ok&%%'?l 3 M@Zgﬂgig?‘%ﬁ
JYLH)70(3054(S 1My, I\(HgIR4 IE)DSMH#)SDMSOL? 18 9.84H]s, 18D0B¢9 (s, JIH);736Q§,|(_|)11H) 171690 d8(
10H), O. 9% Zé?—f}“ 15D 6(‘?‘?1(3 r%%’éé%nz?*%ﬁwéﬁa% 429132‘3‘(‘ 28, 74 (i, 260,

3((4- (Cychopr@emian no) t hi eno[ 3, 2-dl pyri m di ne- 7-ypet hyny1) - 4-
met hyl - N- (4- (1- et hyl pi per azi ne-1-yl oxy)-3-(trifluoronethyl)phenyl)benzam d
e

Step 5: 4-(1-Methylpiperidine-4-yloxy)-3-(trifluoromethyl)benzeneamine

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 hours and then
concentrated. The reaction mixture was dilluted with ethylene chloride and washed with
20 sat. NaHCO; solution. The organic layer was dried with Na;SOs, filtered and
concentrated to obtain the title compound (63mg, 77%) without further purification.
"H NMR (300MHz, DMSO-ds) § 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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WO 2011/ 093684PCT/ KR2011/ 000664 The procedure of Step 5 of
Exanpl e 1 was repeated except for using 34(4-

(cycl opr opwla1igagesi hi eno[ 3, 2-d] pyri m di ne-

obtained in Step 6 of Exanple 124 and

title conpound. 1H NVR (DVSO, 300MHz) 10.41(s, 111),

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& 1H)§EE7.gj(ld, 1H), 7.33(d, 1H), 4.60(m 1H), 3.01(m 1H),

2.60(s,

2H), 0.69(m 2H). 10

conpounds Wkt alnedr, N Exanp @
15 Exa- npl E;@’Structubgt
NN ., C F3 7 [Mel] %5
(B)-3-(2-(4-anynot hi efio[ 3, 2-d] pyP| m e- 7-y™rvi nyl) - 4- fet h

35t

The structures, NVR and M5 mlz data of the
1 t,(p 128 are summarl

CRi z CI;:_|

CFNN H |
20

(trifluoronet Q@p‘ﬁenyl ) benzam de N N
N

10

15

20

25

wr Cr

Preparation Example 6: 3-Amino-4-methyl-N-(3-(2-methyl-1H-imidazole-1-yl)-5-
(trifluoromethyl)phenyl)benzamide

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

HzN CFs
N
W

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
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
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 title compound (1.31g) as a bright green
solid..

'H NMR (300 MHz, DMSO-dg) § 7.27 (s, 1H), 6.90 (s, 2H), 6.78 (s, 2H), 5.93 (s,
2H), 2.26 (s, 3H).

Step 2: 4-Methyl -N-(3-(2-methyl-1H-imidazole-1-yl)-5-(trifluoromethyl)phenyl)-3-

43

, 2.28(s, 3H), 1.93(m 2H), 1.71(m 2H), 0.83(m

7-ypet hyny1) - $ciyRig¥i Rb&ei ¢ aci d
4- (1- met hyl pi peri di ne-4-yl oxy)-3-(trifluoronmethypaniline to 5 obtain the

. inHTabIe 1. Table 1

H



WD 2011/ 093684PCT/ KR2011/ 000664 2 .-. ' N N 41 kH H2NN 44k, CF3 M5 M Z [ Mrl]
582. 23.

(B) - 3- (2-wé-81Wdd8dshi eno[ 3, 2-d] pyri m di ne-7-ypvi nyl)- N(@Mn@izhyﬂ/@bmram ne-
1- yOrethyl)-3-(trifluoronethypphenyl)-4-nmethyl benzam de 3 -.. NI. H

-.. HZNN 0, CF3 M5 in/z [M1l] 567.21.

(E)-3-(2-(4-am not hieno[ 3, 2-d] pyri mdi ne-7-yl)vinyl)-N-(3-(4-ethyl pi perazin
- 1- y1) - 5nitfdbendamide onet hyl ) phenyl) - 4- net hyl benzamde 4 N. NI H2NN H O CF3
N1 Z--N1Il NWR (400 MHz, DVMsO-d6)8 8.50 (s, 111), 8.44 (d, 1H), 8.37 (s,

H

Oz‘NN QCF’
8]

3-Nitro-4-methyl benzoic acid (14.8g, 81.5mmol) was dissolved in DMF (150mL),

and HATU (62g, 163mmol) and DIPEA (57mL, 326mmol) were added thereto at room

5 temperature. The reaction mixture was stirred for 15 minutes, 3-(2-methyl-1H-imidazole-

1-yl)-5-(trifluoromethyl)aniline (13.1g, 54.3mmol) 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 MgSOy, filtered with Celite and concentrated. The residue was crystallized

10  with ethyl acetate and hexane to obtain the title compound (27g).

'H NMR (300 MHz, DMSO-dg) & 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
HoN N__~__CF,
o
N
L7

The compound (27g, 72.1mmol) obtained in Step 2 of Preparation Example 6 was
dissolved in ethanol (300mL), SnCl,-2H,0 (81g, 360mmol) 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. NaHCOs solution several
times. The organic layer was dried with anhydrous MgSOs, 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-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide
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1H), 8.25 (d,1H), 8.04 (d,1H), 7.56(d, 111), 7.52(d, 111), 7.45(s, 2H),
2.58(s, 3H; MS miz [Ml] 313.25.

(B) - N- (3-W@-0fi7@8dspot hi eno[ 3, 2-d] pyri mi di ne- 7-ypvi ny1) - ¢t miseayn 1) - 3- (4
-nmet hyl 1Hi m dazol e-1-y1)-5-(trifl uoronet hypbenzam de WO

2011/ 093684PCT/ KR2011/ 000664 5 |. N N H2NN H44, CF3 Ms 111/Z [ M+1l] 568. 21.
(BE)-N-(3-(2-(4-am not hi eno[ 3, 2-d] pyri m di ne- 7-yQ/i nyl) - 4- net hyl phenyl) - 441-
met hyl pi peri di ne- 4-yl oxy.- trifluoromethyl)benzam de 6 |41 kNN HZNN H O
CF3 Ms nlz [ M+11 455, 11.

H
(E) - N- (3 ( 2- ( 4- amjaqt hHEASKH3, 3 ANATRFT @i ne- 7- ypvi nyl ) - 4- met hyl phenyl ) - 3-
(trifluororrethylﬂ"pe ankde 7 oAl .. H2ZNN H. 41, CF3 M5 nmlz [ M+l]

581. 23. e

(B)-N-(3-(2-(4- a i eno[ 3, 2-d] di ne- 7-ypvi nyl) - 4- net hyl pheny1) - 444-
et hyl pi perazin-1 1) met hyl )-3-(tri Nuororret hyl ) benzam de 8 NN

The compound (7.2g, 31mmol) obtained in Step 3 of Preparation Example 4 was
dissolved in DMF (100mL) and then HATU (25g, 65.4mmol) and DIPEA (23mL,
131mmol) were added thereto at room temperature. The reaction mixture was stirred for

5 15 minutes, 3-amino-4-methyl-N-(3-(2-methyl-1H-imidazole-1-yl)-5-
(trifluoromethyl)phenyl)benzamide (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. NaHCOs
solution. The organic layer was dried with anhydrous MgSOs,, filtered with Celite and

10  concentrated. The residue was crystallized with ethyl acetate and hexane to obtain the
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 O;N CF3 HyN CF3
|G G 5 ¢
Br OAc OAc
, . .
; H
OZNj@WN CF3 HzN CF3
20 OAc OAc

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

acetate
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| HN esH H2ZNN /0, CF3 ill NWR (300 MHz, Dwvs(Qd6)811.80 (s, 1H), 10.47 (s,
1H), 8.89 (s, 11-1), 8.80 (d, 1H, J = 1.6 Hz), 8.52 (s, 1H, 8.20-8.17 (m
111), 8.0Q0%0B/0obdy 2H), 7.95-8.95 (bs, 211), 7.63-7.60pcHkrbdl)ooodksd2 (1,
1H, J =8.0 Hz), 7.40-7.36 (m 2H), 2.51 (s, 31-1). WO

2011/ 093684PCT/ KR2011/ 000664

4-am no-N- (2-nmet hy1-5-(3-(trifluoronethyl)phenyl car banoyl ) phenypt ni enof[ 3, 2-
d] pyri mi diseg- 17 -1c@rbnsmethyd)-Snithe-24¢riflubrdiZdthyléndette, 0\ 1HNVR(300MHz, DVBO-
d6) 811.80 (s, 1 10._12&5,1H), 8.89 (s, 1H), 8.76 (d, 1H, J = 1.6Hz), 8.52

(s, 1H), 7.87 (B8 "'?.59-7.56 (m 111), 7.40-7.29 (m 3H, 7.16 (t,
111, J 8. 1Hz), 6l dd, 1H, J 8.1Hz, 1.6Hz), 3.68 (s, 3H) .

4- am no- N-(5 ( 3- net hoxy henyl car bam)yl) 2- et hyl phenyl)th| eno[ 3, 2-d] pyrimd
i ne-7- carboxam de 10 IHN. HH2NN /OIlb CF3 , ,NI1 7.-"N

THNVR( 400|VHZ DIYRE pratedirt.oFStdps3 ofi Pdparafiéh BRarhiple Swhd r;ep8at9cﬁ ei&pt for h&mg 8-91

br s,
CRNER: I oty o TN E I wﬁné ipplepgl 1" qbthi, tpg il 5
H); M Zompbddd. 552. 38 4-ami no- N- ( 2- rrethyl 5- (3-(4-net hyl - 1H—|mdazole 1
1) - 5-
(%ll’l)f | uor onet hM§ %WF&H@a‘?}%%ﬁBﬁenypt hi eno[ 3, 2-d] pyri m di ne- 7- car boxam d

e 11

Step 2: 4-Nitro-2-(trifluoromethyl)benzyl acetate

C@“’

OAc
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

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-d¢) 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

25 The procedure of Step 2 of Preparation Example 6 was repeated except for using
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IsreN ' H4. 1k H H2NN SO * CF 3 1HNVR(400MHz, DVSO- d6)811.88 (s, 1H), 10. 50
(s,1H), 8.97 (s, 111), 8.88 (s, 111), 8.60 (s, 111),8.21(s,1H),8.07-8.05(d,

1H) , 7. 95(wo2M10bsckd- 7- 69 (d, 2H),7.48-7.46(d, 1H), 3.57(pcTAtR201:70666S. 3H) .
2.40 (s, 8H), 2.34-2.27 (q, 2H), 1.00-0.96 (t, 3H

4-am no- N- (5- (4-((4-ethyl pi perazi n-1-yDmet hyl ) - 3-

(trifluoronet hyDphenyl car banoyl) - 2- net hyl phenyl ) t hi eno[ 3, 2-d] pyri m di ne-7-
car boxam de: cofponfd bbAAGa Ftdy Ko Pichafdfion Ghkahpled\Nek dibtartig iibtefial‘to dbtdin

1HN|\/R(400|\(§2t g\/BO %811 86 (s,I1H),10.20 (s,1H), 8.97 (s, 1H), 8.85-8.80
(m 114) i 7.95 (br, 211), 7.67- 7.64 (m 1H), 7.46-7.43 (m
1H), 7.11-7. 10M$m1/2[-})4+1}33£313}(ﬁ. 20 (m IH), 3.74 (s, 6H), 2.54 (s, 3H),
4- am no- N- (5- (3, 5-di met hoxyphenyl car banoyl) - 2- net hyl phenypt hi eno[ 3, 2-
d] pyri m di ne- 7- car boxam de 13

5  Step 5: 4-(3-Amino-4-methylbenzamido)-2-(trifluoromethyl)benzyl acetate

N CF
H,N : 3
o)

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) 6 10.36 (s, 1H), 8.27 (s, 1H), 8.08 (d, 1H), 7.62 (d,
1H), 7.18 (s, 1H), 7.08 (q, 2H), 5.17 (s, 2H), 5.11 (s, 2H), 2.12 (s, 3H), 2.07 (s, 3H); MS
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

NZN
=~
- H 1 HN
N\ F OH HzNj:j\n/N CF; HN X qn
1 * C@ - s/ °o ¢ Qca —

AcO
N~ Z~
NN un N\["HN
HNW i HN N
ATEE S T AT S

HO MsO

47



NN HN .
10. 56 (s,

H-?. HW . CF 3 140) 111 NWR (400 MHz, DVBO-d6) 8 11.85 (s, 1H),

8 26 111), 10. oad(s 1H), 9.ood(s, 1H), 8.87 (s, 111), 8.73 (s, 111),
1 . . 63-
(s 1\;1,%37{5115%@ ( H, 7.72 (d, 1H), 7.63-7.57 (m"f%ﬁﬁz Ezoé)ﬂ&f}(d

3.79 (s, 311), 2.54 (s, 311); M5 m

4 (4 nethoxyphenylan1no) N (2-nmet hyl-5-(3-
(trifluoronethyl)phenyl car banoyl ) phenyQ hi eno[ 3, 2-d] pyri m di ne- 7- car boxam d
e 14 NN HN . I1IHHNN. CF80114 NI\/R(400 M—Iz, DI\/ISOdG) 8 11. 90(s 1H),

10. 57 (s,
8.26 (s,
7.15 (s,

638.08 N-(2-
trlnethoxyphenylan1no)th|
HHNN SO C F3 | 9%Q-44-1 N
1H), 10.45 (s, 1
-8.26 (m 2H), W08y
311), 2.56 (br 6

111), 1012 (s, 14, 1. 8 (s,.111),_.8.81 (s,
Fapmpde 033 ( d 4-B1d( yrl@zoman&qq)} lelro{é,@ Qkpyrwnw-&aﬂwaﬂ“m
%llﬂt#g&y a o&@lgﬂr'lﬂu%r@%e Dbéidyl adetafe (S, 3H); M5 miz [ Mrl]

o[ 3, 2-d] pyri m di ne-7-carboxam de 15 ---. N

(% eF:06

|f|uoronethyl)phenylcarbannyl)phenyl) 4- (3,4, 5-

N N

00 Miz, DMBO-d6) 8 11.74 (s, 114), 10.52 (s,
114), 8.98 (br s, 111), 8.87 (d, 211), 8.30
-M3 (d, 111), 7.61 (t, 111), 7.53-7.45 (m

N (2-met hyl-5-( (trlfluoronethyl 2nyl car banoyl ) phenyl) - 4- (6- et hyl pyri di
ne- 3- ylam no)thieno[ 3, 2-d] pyri m di ne} 7- car boxam de

10

15

20

25

AcO

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.

'H NMR (400 MHz, DMSO-dg) & 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,
1H), 7.18 (d, 1H), 5.19 (s, 2H), 3.06-3.04 (m, 1H), 2.89 (s, 3H), 2.08 (s, 3H), 0.85-0.80 (m,
2H), 0.70-0.64 (m, 2H); MS 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-
carboxamide
2~
NN e H
X
s-/ © 4 z::z;ch

HO

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.

'H NMR (400 MHz, DMSO-dg) 8 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.

Example 25: 4-(3-(4-(Cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamido)-4-
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WD 2011/ 093684PCT/ KR2011/ 000664 16 --. N HN . H HNN 40fi .F3 1H NWR (400
MHz, DVsSO d6) 8 11.85 (s, 111), 10.56 (s, 1H), 10.04 (s, 1H), 9.36 (s, 1H,
9.02 (s, wbo1fededs(s, 111), 8.73 (s, 1H), 8.26 (s, 1llpcrakidBildossiH)
7.71 (d, 1H), 7.63-7.57 (m 2H), 7.50-7.45 (m 211), 7.09 (d, 211), 3.89
(d, 3H, 3.29-3.14 (m 511), 2.98 (q, 2H), 2.56 (s, 3H), 1.27 (t, 3H); M
mz [ Mt1l] 660. 21

4- (4- (4- etnsthylbpazanidoe)-2-(yijlptoenydthyl) benzy Nalethanesilfonadie ( 3-

(trifluoronet hypphen J,Q&I‘ banoyl ) phenypt hi eno[ 3, 2-d] pyri m di ne- 7- car boxam de
17 N11 HN . 0C 3V 1K (400 MHz, DMSO-d6) 8 11.80 (s, 1H), 10.55
(s, 1H), 8. 97 ( H, 8. 66 (s, 111), 8.26 (s, 111), 8.08 (d,
1H), 7.72 (d, 111)H 7. O’(t 7447 (t, 2H), 4.56-4.48 (m 1H), 2.53 (s,
111), 1.27 (d, 6H); M5 nlz FI\/H] ¥ 08

4- (i sopropyl am no) - N- ( 2- net hy1- 5-¢ 3- CFs
(trifluoronethyl)phenyl car banoyDphen hi eno[ 3, 2-d] pyri m di ne- 7- car boxat ni
de 18 ..-.. N'" NHN41, '?2. HNHNI fik C F3 1H NWR (400 MHz, DWVSO d6) 8

11.88 (s, 111), 10.64 (s, 111), 8.94 M 111), 8. 88 (s, 111), 8.68 (s,
111), 8.38-8.3 7.70 (d, 1H), 7.60
(t,)lll), 7. a7%E "‘2’3?1'3“3’1%“‘62) %%(5 é%}’dméy%‘%é’%’@ 3'3H) VB m(g [M+|i? 486. 01

(tn'ﬂuoromethyl)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 (66pL, 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 MgSOs,, filtered and
concentrated under reduced pressure to obtain the title compound without further

10 purification.
'H NMR (400 MHz, DMSO-dy) & 11.92 (s, 1H), 10.63 (s, 1H), 8.99 (br s, 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-
yl)methyl)-3-(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-
carboxamide
NP
NN mN H
X
HN N
A Q
N
£
N
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 (1mL), K,COj; (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-(2-met hyl-5-(3-(trifluoromethyl)phenyl carbanmoyl ) phenyl) - 4-
(met hyl am no) t hi eno[ 3, 2-d] pyri m di ne-7-carboxamde 19 ---. N NHN. HHN

SJOOf b C @ 26 /0bbsNVR (400 MHz, DMVBO-d6) 8 11.89 (s, 11prq/iBobfoobées 111),
8.95 (s, 111), 8.86 (d, 1H), 8.66 (s, 111), 8.51 (br s, 1H), 8.25 (s, 1H).
8.08 (s, 1H), 7.71 (d, 211), 7.60 (t, 111), 7.47 (t, 211), 4.83 (s, 111),
3.65-3.58 (m 211), 2.68-2.65 (m 211), 2.45 (s, 3H: MS niz [M1[ 516.07
4- (2- hydr @?@ﬁkhﬁ&ﬁn@vﬁwhnbﬂ (“atmmgm ﬁltéﬁd and concentrated under reduced pressure.

L] pyri A roRbl R R AR i B R S8 et iomenby MAIBEMFSRS %y s
" § 5%%@%5&@&;%9%@?2;3 i o LT a it o1

11, 773 ( d. HMRA%Y 4078 A4 Grtn.40 )& 3 ’
ﬁl—H%Z ﬁ?ﬁs@s B(I(HT}L tsBSJ(br sl\/ﬁ{);ﬂ‘Sf]S3[M§,]4l7Ir5)85 4%12(s 1H), 8.21 (s, 1H), ’;182?(5 1H), 7.74

nmor phol i n 2?'9 grﬁ(l %g?e 2%?)[1)] p r'%" r ag% é?{%@x% 3le élORll\qﬁNzwikH

--. HN .0@5@73\@“@};) [MH ] 512.06

Example 27: 4-(Cyclopropylamino)-N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-yl)-5-
10  (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-

15  (trifluoromethyl)aniline to obtain the title compound (see Table 1).

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

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

20 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-(trifluoromethyl)aniline to obtain the title

compound (see Table 1).

25 Example 29: 4-(Cyclopropylamino)-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)thienol[3,2-d]pyrimidine-7-carboxamido)-4-methylbenzoic acid
30 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-yl)pyridine-3-
ylcarbamoyl)-2-methylphenyl)thieno{3,2-d]pyrimidine-7-carboxamide
35
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4- (cycl opropyl am no) - N- ( 2- net hy1-5-( 3-
(trifluoronethyl)phenyl car banoyDphenyl )t hi eno[ 3, 2-d] pyri m di ne-7- car boxam d

2 e e 5T R O 5
(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),
2- ?9 (lm 211)I The procedure2 of Step 5 of Example 1 ﬁvals repeated except for using 3-(4-
-(cyclopro am no) - - et -5-(.3- (2-net =14 m dazol e-.1-y1
(trifluor SWQWHBE@@%%BMM%HQ&%%%%M%%W Pﬁ%w?yc?ar o de
23 NHN 5 ‘obdirletifttep Hof Exanpléal hﬁdGNﬂRtWﬁeMiﬂe—lWﬁ@rﬂﬁ)e—Baﬁﬂne&b obsin 1H) |
10.60 (s, ,111), 8 .99 5?s§e Mgg{)) 8.89 (s, 1H), 8.69 (br s, 111), 8.53 (br
1

s, 111), Eh% qEMPPHRe 11), 7.71 (d, 111), 7.65 (d, 111), 7.18
(d, 1H, 5.19 (s, 211), 3.06-3.04 (m 111), 2.89 (s, 311), 2.08 (s, 3H),

0. 85-0. 80 4 (m 211); M5 mz [Mrl] 584.04. AcO
4-(3-(4- (@%@F@Eﬁsg})ﬂy?%‘g‘g&? i eno[ 3, 2-d] pyri mi di ne- 7- car boxami do) - 4-
met hyl benzam do) - 2- (trifl uoronet hypbenzyl acetate WO
2011/ 093684PCT/ KR2011/ 000? 4 24
e 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
@ N om
LA eonallle o0 Y
¥ /) X / 0
NZ N ) NN
< ML N —_— < HN
HN NO; H;N NH;
/ /)
S s

(o] o

N
— Wy
s 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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NNH ITHN. HN/ 440 C F3 111 NWR (400 MHz, DvsO-d6) 8 11.91 (s, 1H), 10.50
(s, 1H), 8.99 (br s, 111), 8.88 (s, 1H), 8.68 (br s, 1H), 8.52 (br s, 1H),
8.20 (s, wbo1e8gs(d, 111), 7.72 (dd, 211), 7.47 (d, 1pérxiofrfodddy S,

1H), 4.64 (d, 211), 3.09-3.05 (m 1H), 2.70 (s, 3H), 0.92-0.80 (m 2H),
0.76-0.65 (m 2H) ; M5 mlz [M1] 541.96. HO

4- (cycl opropyl am no) - N- (5- (4- (hydroxynet hyl )-3-(trifl uoronet hypphenyl car bam

oyl)-2- nethyl phe i eno[ 3, 2-d] pyri m di ne-7-car boxam de 25 NN / NI
1H NWVR (400 MHz, d6PH8 11.92 (s, 1H), 10.63 (s, 111), 8.99 (br s, 1H),
8.89 (s, 111), N b 1H), 8.52 (hr s, 1H), 8.28 (s, 1H), 8.14 (d,

1H), 7.72 (dd, 211) 8 49°(d, 111), 4.86 (s, 2H), 3.12-3.05 (m 111), 2.67

E i/h_ 1]3 Hé 19 1 9 g 0 e H:rsq]\i‘r]é ?reg:'gg gfggs 7angl & otzl;i%]gdrat?dgéia%ﬁg 2(vrvgs r%%él'f)téd c':\{(%epr? for

4- (3- (4- (eyag o eonipaundnebtiifed ioBRp2 of Byarhpledi fea ftactirighmutenialit) ebtain the
nmet hyl benzalm do)-2-(trifluoronethyl)benzyl nethanesulfonate 26 NN IHN . H
11N / ©o &tiggom (400 MHz, DVBO-d6) 8 11.94 (s, 1H), 10.74 (s, 111),
8.99 (®r s, 11MS ndzM+{p196l6d., 8.68 (hr s, 111), 8.53 (br s, 1H), 8.41 (s,
1H)5 8.21 (s, 1H), 7.82 (s, 1H), 7.74 (d, 211), 7.51 (d, 1H), 4.47 (s,
211),

Step 2: 4-Amino-N-(2-methyl-5-nitrophenyl)thieno[3,2-d]pyrimidine-7-carboxamide

NT

g Huz 2
HZN y NO,
§ J/R o)

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) § 12.12 (s, 1H), 9.26 (d, 1H), 8.95 (s, 1H), 8.61 (s,
1H), 7.85 (dd, 1H), 7.84 (br s, 2H), 7.55 (d, 1H), 2.60 (s, 3H). MS m/z [M+1] 330.06.

Step 3: 4-Amino-N-(5-amino-2-methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide

HoN.
15 5 / o

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-d¢) & 11.48 (s, 1H), 8.86 (s, 1H), 8.54 (s, 1H), 7.88 (br
s, 2H), 7.59 (d, 1H), 6.88 (d, 1H), 6.27 (dd, 1H), 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)phenyl)thieno[3,2-
25  d]pyrimidine-7-carboxamide
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3|.09-3.02 (m 1H, 2.24 (s, 311), 1.17-1.00 (m 211), 0.85-0.78 (m 2H).

I >

4- (cycl opyepyl @ebde) - N- (2- met hyl - 5- (4((4- et hyl- 1H i m dae@hdodrydRihyl ) - 3-

(trifluoromet hypphenyl car banmoyl ) phenyl )t hi eno[ 3, 2-d] pyri m di ne-7- car boxam d

e 27 NNH H N . HN Aoc0O CF3 -N | v--- N 1H NVR (300 MHz, DVBO- d6)811.90 (s,

1 11), 10.67 (s, 1 H), 897(s 1 , 8.90 (s, 1 H, 866 (s, 1 H, 851

s, 1 H, 830 (s, 1 H, H), 8.16 (s, 1 H, 7.70 (m 2 H, 7.49

m 2 H, 3.12(me\IN) % : 217(s 3 H, 084 (m 2 H, 0.69

m 2 H. W 2 9 8E 71/ 000664

cycl opropyl a 0) 4 Y3 (% net hyl - 1H- 1 m dazol e- 1-y1) - 5-

i fl uoronet hyl) pheﬁ car banoyl )p pt Rt eno[ 3, 2-d] pyri m di ne- 7- car boxam d

8 NN HN 4lkHHN 4 4, CF3 M5 mz 1] 589.69, 591.67 Br
4-Amino-N—(5-amin0-2-methylphenyl)thieno[3,2-d]pyrimidine—?-carboxamide

(30mg, 0.lmmol) was dissolved in THF (ImL) and TEA(42uL, 0.30mmol) was added
thereto. 3-(trifluoromethyl)benzoyl chloride (19uL, 0.13mmol) was added to reaction

(
(
(
4-(
(tri
e 2

5 mixture at 0°C and stirred at room temperature for 6 hours. The reaction mixture was
diluted with ethyl acetate (10mL) and washed with brine. The organic layer was dried
with MgSQ,, filtered and concentrated under reduced pressure. The resulting mixture
was purified by silica gel chromatography (3/97 MeOH/DCM) to obtain the title
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, 1 H), 8.58 (s, 1 H), 8.31 (s, 1 H), 8.28 (d, 1 H), 7.96 (d, 1 H), 7.94 (s, 2 H), 7.77 (t, 1 H),
7.58 (d, 1 H), 7.27 (d, 1 H), 2.44 (s, 3 H).

The compound of Preparation Example 8 was prepared according to Reaction
15  Scheme 15 below:

Reaction Scheme 15

O
NC CF3 CF
o SR
N/\|

o N/\(lJ
CF3 CF3
ST - X ~
N™ N
|\/O I\/o
20  Preparation Example 8: N-(3-amino4-methylphenyl)-4-morpholino-3-

(trifluoromethyl)benzamide

Step 1: 4-Morpholino-3-(trifluoromethyl)benzonitrile
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N-(5-(3-bronmo-5-(trifluoronethyl carbanoyl ) phenyl) - 2- net hyl pheny1l) - 4-
(cycl opropyl am no) t hi eno[ 3, 2-d] pyri m di ne-7-carboxamde 29 NN HN/ \ M5 mz

[ M-1]  530wd%011/093684 _ . PCT/KR2011/000664
4- (cycl opropyl am no) - N- ( 2- net hy1- 5- ( 6- nor phol i nopyri di ne- 3-
yl car banoyDphenypt hi eno[ 3, 2-d] pyri m di ne-7-carboxamide NN IHN. H'.. HN/

/' '\ M5 mz [M1l] 557.12 jTh304 \-- N
4- (cycl opropyl % no) - I\EF( 5- (6- (4- et hyl pi perazi ne-1-yl) pyri di ne- 3-yl car banoyl
) - 2- met hyl pheny trefd[ 3, 2-d] pyri mi di ne-7-carboxam de 31 N.N 1HN fa H HN

N

L_o
4-Fluoro-3-(trifluoromethyl)benzonitrile (2.0g, 10.58mmol) was dissolved in
dimethyl acetamide (35mL}), morpholine (2.88mL, 31.73mmol) was added thereto, and the
mixture was subjected to a reaction at 145°C for 19 hours. The reaction mixture was
5 cooled to room temperature, diluted with ethyl acetate (SOmL), and the organic layer was
washed with an aqueous sodium hydrogen carbonate solution (50mL). The organic layer
was washed with water, dried with sodium sulfate, and the solvent was distilled under
reduced pressure. The concentrated mixture was crystallized with ethyl acetate (10mL)

and n-hexane (80mL) to obtain the title compound as a brown solid (2.1g).
10 'HNMR (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
o
H o)\@ch
.
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 1N 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-ds) § 8.15 (d, 2H), 7.57 (d, 1H), 3.70 (m, 4H), 2.95 (m, 4H).

Step 3: N-(4-methyl-3-nitrophenyl)-4-morpholino-3-(trifluoromethyl)benzamide

XS
O;N ' NJ\©:°F3
H
N
Lo
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
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/0 .0, CF3 111 NWMR (300 MHz, DwsO- d6)811.9 (s, 111), 10.7 (s, 111), 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. 7hyo%011ldobess7- 50 (d, 2H), 7.10 (s, 111), 3.05 (mpcEHRr208/®B66kS
311), 2.31 (s, 3H), 2.10 (s, 311), 0.84 (m 211), 0.69 (m 2H _-N |
7.---N WD 2011/ 093684PCT/ KR2011/ 000664
4- (cycl opropyl am no) - N- (5- (3-(2, 4-di net hyl-1Hi m da7ole-1-y1)-5-
(tr Ib fluor wémiemlﬁhaegtlbe BB|ﬁﬁbﬁﬁ&®¥&etﬁyl®hﬁtﬂaﬁﬂi@8Xt561hg,en6$23nﬁoﬂ]vmérddﬂia@| te- 7-
car poxar a
rhoxar Itheereacty)n mi(xture an subjelc_:lteuNto a rAfegctio(r:ngt %Sclt%%/lg llol\lﬁs!.] Eggr'c%oling to
room temperature the reaction mixture was diluted with ethyl acetate (10mL) and washed
with an aqueous sodium hydrogen carbonate solution (10mL).  The organic layer was
5  washed with water, dried with sodium sulfate, and the solvent was distilled under reduced
pressure. The concentrated mixture was crystallized using ethyl acetate (3mL) n-hexane
(30mL) to obtain the title compound (673mg) as a brown solid.
'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-morpholino-3-(trifluoromethyl)benzamide

*@z@

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-d¢) & 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

NI/-\\N HN@ °
HNW N

A s/ © “bcr,
Y

Q.
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32
4- (cycl opropyl am no) - N- (2- met hyl - 5- (4((4-met hyl- 1, 4-di azepan- 1- ypnet hyl ) - 3-

(t rifl uorwmt)hy@p&g@nyl car banoyl ) phenyl ) t hi eno[ 3, 2- d] pyr ip@irgd¥811/00664 boxam d
N . NH H NN 4k, CF3 Ms 111/ Z [ M+1l] 638. 11 33

(S) 4- (cycl opropyl am no) - N- ( 5- (443 (di net hyl amo) pyrrolidine-1-yl)nethyl)-3

(trifluoronmet hyi(Cyblepyopyhankiaclyitnol2,2rdpyijitesn Yichtbox glo[ 3, 2acid pyr i (@Bdigne- 7-

car boxam 8ﬁ0mmol) was dissolved in dimethylformamide 1.0mL, HATU (76mg, 0.20mmol) and
N,N-diisopropylethylamine (0.081mL, 0.47mmol) was added thereto, and the mixture was
stirred at room temperature for 30 minutes. N-(3-amino-4-methylphenyl)-4-morpholino-

5  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 (5SmL) and washed with an aqueous sodium
hydrogen carbonate solution (SmL). The organic layer was washed with brine (SmL x 3),
dried with sodium sulfate, and the solvent was distilled under reduced pressure. The

10  concentrated reactant was crystallized using ethyl acetate (1mL) and n-hexane (10mL) to
obtain the title compound as a bright brown solid (34mg).
'H NMR (300 MHz, DMSO-d¢) 8 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).

15
The compound of Preparation Example 9 was prepared according to Reaction
Scheme 16 below:
Reaction Scheme 16
90 0N NH, 02N N H.N N

Preparation Example 9: t-Butyl 3-amino-4-methylphenylcarbamate

Step 1: t-Butyl 4-methyl-3-nitrophenylcarbamate

jg\ .Boc
O,;N N

25 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
30 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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N7," O N'cF, HNO io 111 NWVR (300 MHz, DVSO- d6)511.9 (s, 1H), 10.7 (s,
1H), 8.98 (s, 1H), 8.90 (s, 1H), 8.67 (s, 1H), AN 8.52 (s, 1H), 8.26 (s,

1H), 8. 15v0%011/003ds4! 1H), 7.71 (d, 1H), 7.50 (d, 2H), 34cT/Akr1{@osctH)
3.05 (m 111), 2.55 (s, OH 3H), 2.31 (s, 3H), 2.10 (s, 3H), 0.84  (m

2H), 0.69 (m 2H)
4- (cycl opropyl am no) - N- (5- (3- (4- hydr oxynet hyl ) - 1H i m dazol e- 1-y1) - 5-
(trifl uoromet hyNMRy(40a NEHAOY IS O2d gyl 6l (shEy St23i (dn b 3,725 1{ddy t Hyyi 7B Nek; 7-

car boxam qﬁ), 2\{8 (ZS?}IZ_IIS’OIQESGPS?ES'/ KR2011/ 000664 35

Step 2: t-Butyl 3-amino-4-methylphenylcarbamate

m .Boc
HN™ O N
H

t-Butyl 4-methyl-3-nitrophenylcarbamate (7.6g, 30.13mmol) was dissolved in
ethanol (167mL) and subjected to a reaction under 50 psi H, gas. The reaction mixture
was stirred for 2 hours and then concentrated by filtering with Celite to obtain the title
compound without further purification.
10 'H NMR (400 MHz, DMSO-ds) 68.92 (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

TN
N“ "N o ,
L oH EDCI, HOBT N7 N “N@
HN + .Boc ———P» ™ -Boc
// o HaN N TEa, DMF  HN N
s - H A L4 o H
LN
TFA N~ N HN@
—_— N
MC HNW N

H, _

N

N* "N

\| HN@ 0]
HATU, TEA HNWO N
. A S CF3
DMF
N""\\

S/N

Example 82: 4-(Cyclopropylamino)-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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0 0 HHNON fio CF3 A0 11-1 NMR (300 MHz, DMBO d6)811.88(s, 1H), 10. 32(s, 1H),
8.96(s, 1H), 8. 84(s, 1H), 8. 66(s, 111),8.51(s, 1H), 8.08(s, 1H), 7.96(d, 1H),

7.67(d, 1Nyo 2611486684 111), 7.30(d, 1H), 4.56(m 1H), 3. 046'1‘)1(1&@)140086652(5
3H), 2.24(m 411), 2.19(s, 3H), 1.93(m 2H), 1.66(m 2H), O.84(m 2H),

0.69(m 2H).

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

(trifl uor nretyipHehploaibymatr banoyDphenypt hi eno[ 3, 2-d] pyri mi di ne- 7- car boxami de
36 MO & NN O O HNHN CF3 N, pN 111 NWR (300 MHz, DWVSO d6) S

12. 45(br, 1H), 10. 67(br, 1H), \9. 17(m 111), 9. 00(s, 111), 8. 75(s,
111), 8. 51(s, 1H), 8,35¢s. 1H)5(s,1H), 8.20(s, 111), 7.86(dd, 111), 7.75(s,

1H), 7.54(s, 111), 7| Z(HN {, 4. 16(s, 3H), 3.08(m 1H), 2.22(s, 3H),
0.89(m 2H), O.HM¢ N-Boc

4- (cycl opropyl anj no)s (2{rret hoxy- 5- (3- (4-nmet hyl-1Him cl azole-1-y1l)-5-
(trifluoronethy henyl car banoyl ) phenyl ) t hi eno[ 3, 2-d] pyri m di ne-7- car boxam
de 37 NN HN . H HN

4-(Cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxylic acid (5.3g,
22.49mmol) obtained in Step 3 of Preparation Example 4 was dissolved in DMF (60mL).
5 t-Butyl 3-amino-4-methylphenylcarbamate (6g, 26.99mmol) obtained in Step 2 of
Preparation Example 9, EDCI (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
4,200
A Dy NH,
15 H
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
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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4410 C F3 1H NWR (300 MHz, DMSO d6)811.90(s, 111), 10. 50(s, 1H)

8.98(s, 1H), 8.88(d, 111), 8.68(s, 1H),8.51(s, 111), 8.22(d, 111),

8. 06(d, 1Nvohoidlosesd14) , 7. 69(s, 111), 7.47(d, 1H), 3.57(pcrAdR201500086M
111), 2.55(s, 311), 2.36(br, 8H), 2.21(s, 311), 0.86(m 2H), 0.70(m 2H)

4- (cycl opropyl am no) - N- (2- et hyl - 5- (4( (4- net hyl pi per azi ne- 1-yOnet hyl ) - 3-
(trifluoronethyl)phenyl car banoyl ) phenyl )t hi eno[ 3, 2-d] pyri m di ne-7- car boxam
de WD 2011/ 093684PCT/ KR2 000664 38 NN HN . HHN 40, CF3 11-1 NWR
(300 MHz, DVBO d678N1. , 10. 49(s, 1H), 9.05(s, 1H), 8.95(d, 1H), 8. 86( s,
1H), 8. 76(s, 1H)  141) 8\12¢d, 1H), 7. 70(s, 111), 7. 68(s, 111), 7.47(d,
111), 3.55(s, Y 1),83/ 1Fﬂ, : 3Q§, 5H), 2.39(br, 811), 0.97(t, 3H),
0.86(m 2H), 0.79(n} 211). N

NeLperazi ne- 1- yonet hyl ) - 3-
(trifluoromnethyl)phenyl carbanoyl) - 2- F‘\le phenypt hi eno[ 3, 2-d] pyri m di ne-7-
car boxam de E\’

The procedure of Step 5 of Example 1 was repeated except for using N-(5-amino-2-
methylphenyl)-4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamide and 4-(4-
methyl-1H-imidazole-1-yl)-3-(trifluoromethyl)benzoic acid to obtain the title compound.

5) 'H NMR (300 MHz, DMSO-d¢) & 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 to 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

w5
s/ 2 Qa
CF;
4-Amino-N-(5-amino-2-methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide
(50mg, 0.167mmol) obtained in Step 3 of Example 39 was dissolved in anhydrous THF
(1mL), TEA (47uL, 0.334mmol) and triphosgene (17mg, 0.059mmol) were added thereto
20 at 0°C, and the mixture was stired for 2 hours. 4-Chloro-3-
(trifluoromethyl)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
MgSO,, filtered and then concentrated under reduced pressure. The resulting mixture
25 was purified by silica gel chromatography (MeOH/DCM=3/97) to obtain the title
compound (54mg, 60%).
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39 N14 IH N 411k0 H2 NN /H fi C F3 111 NMR (300 MHz, DMBO-d6) ML.74 (s, 1
H, 10.51 (s, 1 H), 8.92 (s, 1 H, 8.67 (s, 1 11), 8.58 (s, 1 H, 8.31 (s,

1 H), 8.3800(811/0b3dsl). 7.96 (d, 1 H), 7.94 (s, 2 H, 7. 7pchikr28110066f- 58 (d,
1H, 7.27 (d, 111), 2.44 (s, 311).

4-am no- N-(2-nmet hy1-5-(3-(trifluoronethyl)benzam do) phenyl)thieno [3
, 2-d] pyri mdi ne7-carboxamde 40 NNIHN .1 ...- HNN/OH fa C F3 111 NWR
(300 Mz, DVBO'HAYMR (800 MHs, DMBD-ds)i01 U7 6, 1H},19.01 &, IH)(&91 {s11H), 88BEs, (d,

20y B0, ke P08 abte, 168 1 M B0 B e 0

211), 0. 68.1@d, BH) 2.40 (s, 3H).

4- (cycl opropyl am no) - N- ( 2- net hy1- 5- ( 4- nor phoI i no- 3-

(trifluoronmethypbenzam do) phenypt hi eno[ 3, 2-d] pyri m di ne-7- car boxam de 41 A
N N N 5ei Exaniple 328: M-(Cycldprdylaning)-N-2-mety$5-(3-(3-(4-methyl-1H-imidazole-1-

1r) 7 52( WDiFrssacaRpphbiybrediphonbipigad T Ynsghuiding T arpomagide

111), 3.12(m 211), 3.03(m 1H), (s, 3H), 2.29(m 211), 2.12(s, 6H),
1.69(m 2H), O.Kl( lﬁ:\lﬁH)o j():if( B /@i
HSs N NN 'S{‘
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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4- (cycl opropyl am no) - N- (5- (3- ( 3- (di net hyl am no) propyl am no)-5- WO

2011/ 093684PCT/ KR2011/ 000664

(trifluorgaBbivibgezam do) - 2- net hyl phenypt hi eno[ 3, 2- d] pyirfiiyRndsssar boxam
ide 42 NN H2NN 410 HHN O 111 NWMR (300 MHz, DwWsQd6)611.75 (s, 1 H), 10.21
(s, 1 H, 89 (s, 1 H, 870 (s, 1 H, 858 (s, 111), 803 (m 4 H, 7.65
(m 4H, 7.24 (d, 1 H), 2.43 (s, 3 H; Msmz [M1] 403.96

4- am no- NRER:tiBA I$ehEmE 97 2- et hyl phenypt hi eno[ 3, 2-d] pyri m di ne-7- car boxam de
43 NNS H2NN HN O O IH NVR (300 Mz, DVBO4)611. 72 (s, 1 H, 10.20 (s, 1

, 8.92 (s, &/ 8. 63’d Bw,a)zqz@) H), (br s H, 7.55 (d,
1H) 725( wq@%%w ag»w, 2. 44
(s, 3 80°C

4- am no N (5- (3 5 di met hoxybenzani do) - 2- net hyl phenyl)th| eno[ 3, 2-d] pyrimdin
e-7- carboxanmide 44 N HNNN S HH N 1) 111 NWVR (300 Mz, DNBCd6)611 75 (s, 1
H, 10. 83(smt103 9.04 (Sep H) MS(S 8.68 (s,
1 H, 8.25 (d, 18H), 7.90 7.56 (m

4 H, 7. BW )a, Gul] PEAZ. .0310(:l o° 516 91

DMF, rt

s
DIPEA Né\ i lN
[>—NH2 X _HoH e hN = o
dioxane, 1zooc A L o ™ THF:MeOH:H,0 A S J
N4'\|N
HNT Y = H
s N

HATU, Aniline A
—_—— o 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
N7 N
Xy == TMS
S /'
7-Bromo-4-(methylthio)thieno[3,2-d]pyrimidine (3g, 11.49mmol) was dissolved in
10  acetonitrile (30mL) and then bis(triphenylphosphine)palladium(II) dichloride (204mg,
0.29mmol), Cul (76mg, 0.40mmol), dicyclohexylamine (2.5mL, 12.64mmol) 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 (S0mL). The filtrate was washed with brine and concentrated by drying with
MgS0O,. The resulting mixture was purified by silica gel chromatography (ethyl
acetate/hexane=1:9~2:8) to obtain the title compound (2.1g, 65% yield) as a yellowish
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N- (5- benzam do- 2- net hyl pheny1l) - 4- (5- et hyl pyri di n- 2-y| am no) t hi eno[ 3, 2-

d]pyrim’dine?carboxam’de 45 *t , CF3 I:-N HN N .sl"WNH2 \ / 111 NI\/R(300
ag I_é.(;ZS(s 1 H, 10.54 (s, 1 H, 8.92 (s, }EQ%

H), PRt i 8.42 (s, 1 H, 814 (s, 1 H), 809(£%T Oﬁ@hé

H),764(m2 , 7.60 (d, 1 H, 7.29 (d, 1 H, 6.36 (m 2H),245(s 3

H)
N (5-(3- (¢skipyrrol -1-y1)-5-(trifluoromet hypbenzam' do) - 2- et hyl phenyl) - 4-

AR (500 " Gl (B DAY £863 T 1. 79b @ lap! 274 BoMpkolsh oo
8. 86- 8. 62 M2 Hp.3 Wg??S(m 2 H), 7.63-7.48 (m 3 H), 7.30-7.20 (m 1

H, 7.13-7.05 (m 1 00 (s, 6 H, 2.43 (s, 3 H W
2011/ 093684PCT/ KR2011/ 000664

4- am ng- Nty J-KtHinmif 1add)tRichd[B 2l d|gpriidhdy pbenzam do) - 2-
nmet hyl phenye%thl enofl‘i{{}'El &h%g}ll m{jtfﬁﬁe[ ca]?gﬁxam de 47 Nri HN .0 2.

N’N

SN =

/

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 (3.6mL, 3.6mmol) was added thereto. The reaction mixture was stirred at room
10  temperature for 30 minutes and then concentrated. The resulting mixture was purified by
silica gel chromatography (ethyl acetate/hexane=2:8~3:7) to obtain the title compound
(340mg, 91% yield) as a yellowish solid.
'H NMR (400MHz, CDCls) § 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, 4.12mmol) was
dissolved in DMF (9mL) and then ethyl 3-iodo-4-methyl benzoate (902mg, 4.12mmol),
20  Pd(PPhs)s (242mg, 0.21mmol), Cul(59mg, 0.31mmol) and DIEA(1.0mL, 6.18mmol) were
added thereto. The reaction mixture was stirred at room temperature for 16 hours and
concentrated by filtering with Celite. The resulting mixture was purified by silica gel
chromatography (ethyl acetate/hexane=1:9~2:8) to obtain the title compound(1.1g, 72%
yield) as a yellowish solid.
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 (q, 2H), 2.78 (s, 3H), 2.61 (s, 3H), 1.34 (t, 3H), MS m/z : 369.44 [M+1].

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

benzoate
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HNNHCF3 CN Il 111 NWR (300 MHz, DVSO d6)811.78 (s,lH),lO. 70 (s, 1H),
8.94 (s,111),8.75-8.65(m 1H), 1H), 8.25-8.15 (m 18.59-8.53 (m 2H),
83582 8.10-8.07 (m 1H), 8.01-7.90 (m 2H) (m

7 3?9@’91%%%684111) 7.19-7.15 (m 1H), 2.47 (s 3HjPC%’I‘ﬁéOI17005‘)%4
N-(5 (3-(1Himdazol -1-y1)-5-(trifl uoronet hypbenzam do) - 2- net hyl pheny1l) - 4-
am not hi eno[ 3, 2-d] pyri m di ne-7-car boxam de 48 N1%d HN . ? H2NON 10 CF3 111
NVR (300 Mz, DMSO-_4)811.7Q (s, 1 H), 10.55 (s, 1 H), 8.93 (s, 1 H, 8.68
(s, 1 H, 859(sN’1 , 2 H, 820 (s, 1 H, 815 (d, 1 H, 7.94
(m 2 H, 7.60« 1 H, 2.46 (s, 3 H; Msrn/z [MW1] 489.95
4-am no- N- (5-( 3- onet hyl ) benzam do) - 2- net hyl phenypt hi eno[ 3
,2- d] pyrim di ne? 7- ar boxani de NN H2N)y) 1. 4. 1IN 441t N S /OH h, CF3 1H
NVR (300 MHz, DMSO 4)611.74 (s, 1 H), 10.49 (s, 1 H,

Ethyl-4-methyl-3-((4-(methylthio)thieno[3,2-d]pyrimidine-7-yl)ethynyl)benzoate

(440mg, 1.19mmol) was dissolved in methylene chloride (6mL) and then m-CPBA (616mg,
3.57mmol) was added thereto at 0°C. The reaction mixture was stirred at 0°C for 30

9 minutes and methylene chloride (20mL) was added thereto. The reaction mixture was
washed with a sat. aqueous NaHCOj; solution (30mL x 3). The organic layer was dried
with MgSQ,, filtered with Celite and concentrated to obtain the title compound without
further purification.

'H NMR (400MHz, CDCl;) & 9.58 (s, 1H), 9.13 (s, 1H), 8.10 (s, 1H), 7.94 (d, 1H),
10 7.70(d, 1H), 4.33 (q, 2H), 3.54 (s, 3H), 2.63 (s, 3H)), 1.34 (t, 3H), MS m/z : 385.50 [M+1].

Step 5: 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 (1mL) and then cyclopropylamine
(37mg, 0.65mmol) and DIEA (0.lmL, 0.65Smmol) 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 MgSOs,, 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-ds) & 8.52 (s, 1H), 8.47 (s, 1H), 8.09 (m, 1H), 8.03 (s,
1H), 7.89(dd, 1H), 7.51 (d, 1H), 4.32 (q, 2H), 3.58 (m, 4H), 2.58 (s, 3H), 1.32 (t, 3H), MS

25 m/z:382.59 [M+1].

Step 6:
3-((4-(Cyclopropylamino)thieno[3,2-d]pyrimidine-7-yl)ethynyl)-4-methylbenzoic acid
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8.92 (s, 1 H, 867 (s, 1 H, 858 (s, 1 H, 827 (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); M Wwbzeliyids4597. 92 _  PCT/KR2011/000664
4-am no- N- (5-(4- ((4-ethyl pi perazine-1-yQOrethyl )-3-(trifl uoromet hypbenzam do
)-2- met hyl phenypt hi eno[ 3, 2-d] pyri mi di ne- 7-car boxan de 50 !sr0 a 0 % dCF3 N
H2NHI r LI) OAc 1H NMR (300 MHz, DMSO- d6)811.78 (s, 1 H), 10.49 (s, 1 H),
8.93 (s, 1 H, 8.66.(d, 1 .59 (s, 1 H, 831 (s, 1 H, 823 (m 2 H),
7.93 (m 2 H, 7.5 1 .27 (d, 1 H, 4.58 (d, 1 H), 4.05 (m 1 H,
2.69 (m 4 H), 2011/ 093684PCT/ KR2011/ 000664
1-(4-(3-(4-am not hi py-0hi di ne- 7- car boxyam do) - 4- net hyl phenyl car ba
noyl)- 2-(trifl daronet hypbenzyg) pi peridine-4-yl1 acetate 51 NN -HN 41k HN. N
Hfik CF3 1H NVR (300 MHz, DMSO d6)811.69 (s, 1 H), 10.51 (s, 1 H), 10.14
1 H) 9. 00Ths protedire 08S7e£1‘n 4 QfsExahlﬂi-& 1 véhsG8peated ekceft, foBus’Blig(hs coﬂ:lpbi)md 8. 28

(s,
d, 1 d
(7_ 28 (d, 37 e g;“%_t 1(5t f gZ agsg;rtlgg %&terlghg) ol;talh tl]ie mé compou gim 2 H,

" MS m/z : 350. 09 [MH].

5
Step 7: 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

I

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

Iz

CF4

N
. A

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 : 573.19 [M+1].
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N-(2-nmethyl-5-(3-(trifluoronethyl)benzam do) phenyl)-4-(phenyl am no)t hi eno[ 3
,2- d] pyrimdine-7-carboxamde 52 NN IHN . HNN / --% SCF3 | H441k N M5 niz
[ MH ] 57Xyo 2011/093684 _ PCT/KR2011/000664

N (2-methyl-5-(3-(trifluoronmethypbenzam do) phenyl)-4-(pyridi ne-4-

yl am no) t hi eno[ 3, 2-d] pyri m di ne-7-carboxanmide 53 - NN IHN . . HNN/
-%4NH . CF3 1H NWR (300 MHz, DIVISOd6)611 19 (s, 1 H, 10.50 (s, 1 H, 8.93
(s,lH),862(s 1H, 850(51 , 830 (s, 1 H, 827 (d, 1 H, 7.95

E?n 0 iy ' Ea %l‘% ’1%6 . %4-{#:;&{»9#%;%%9&. Rertol52-d1p\ bimidinel7-y fotngniBg- 6 43

N ( 2- et hyﬁetﬁyl(ls-((t-t((tl-ﬁiethgﬂpmrmmémmmﬂsﬂ)-ﬁk(enﬂﬁbroﬁn(ﬂlyt)puengd)tiénzanude
yl am no) t hi eno[ 3, 2-d] pyri m_di ne- 7- car boxanmi de 54 NN IHN .0 HNN /HN 440 11-1
NVR (300 MHz, DMSO- d6) 811. , A H, 10.78 (s, 1 H, 8.93 (s, 1 H, 8.81-

(br d, 2 H), 8.62, ¢dN Pé,\@gfss.os(d, 1 H, 806 (d, 1 H,
“H), 7.86 ( H, 7.62 (dd, 1 H, 7.29 (d, 1 H),

7.92 (s, 1 H, 7.
S N
b )
l

2.45 (s, 3 H un
) 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-
(trifluoromethyl)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-yl)methyl)-3-(trifluoromethyl)phenyl)-4-methylbenzamide

N N /Ijl\ﬂ GfF3

A °

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-(Cyclopropylamino)thieno[3,2-d]pyrimidine-7-yl)ethynyl)-4-
methyl-N-(4-(1-methylpiperazine-1-yloxy)-3-(trifluoromethyl)phenyl)benzamide
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4- am no- N- (5- (i soqui nol i ne- 1-car boxyam do) - 2- met hyl phenyl )t hi eno[ 3, 2-d] pyri
m di ne7- car boxam de WD 2011/ 093684PCT/ KR2011/ 000664 55 HN 41t H2NN H

Nt 11-oWRib3Ag Mz, DVEQIS)8IL.74 (s, 1 H), 1067 pemmdabuofud? (s, 1
H, 894 (s, 1 H, 880 (s, 1 H, 868 (s, 1 H, 858( (s, 1H), 0 (d, 1
H, 825 (d, 1 H, 7.93- 7.81 (m 5 H, 7.66 (d, 1 H), 7.28 (d, 1 H) 2. 44
(s, 3 H

4- am no- N- (5- (i soqui nol i ne- ar boxyam do) - 2- met hyl phenypt hi eno[ 3, 2-d] pyri m
i di ne7-carboxam de 26,NN H%ﬁw H '\_.0 N 411k7.30 111 NWR (300 MHz,
DMSQd6) 611. 76 (s, N @4(5, 1 H, 880 (s, 1 H, 859
(s, 1 H, 821 7.95 (bD s, , 7.88 (t, 1 H, 7.68 (m 3 H),
(d, 1 H, 2.45

4-am no- N- (5-(4- ré[ hoxyqui nol i ne- 2- car lyfoxyyam do) - 2- met hyl phenyl )t hi enol[ 3, 2-
d] pyri m di ne-7- car boxam de 57 NN4I kO | H2NN /HNH # 111 NMR (300 MHz,
DMSO- d6)611.73 (s, 1 H), 11.68 (s, 1 Hyv 10.25 (s, 1 H), 8.94 (s, 1 H,
8.65 (s, 1 H, 858 (s, 1 H, 7.92 (br s, 2 H, 7.65(m 2 H, 7.46 (m 2
H, 7.26 (d, 1Th précedird of Step)s, of ExXample 11whh repatbd &xcepB fof) using 3-((4-

(cyclopropylamino)thieno[3,2-d]pyrimidine-7-yl)ethynyl)-4-methylbenzoic acid obtained

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), 0.69(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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N- (5- (1H i ndol e- 2- car boxyam do) - 2- net hyl pheny1) - 4- am not hi eno[ 3, 2-d] pyrim d

1H,
1

r boxa
r boxa

8. 69
2.43

7-
75
8. 35

H),
4+1]

i ne-7- carboxam de 58 NN IHN .0 H2N /OH\ 1H NWR (300 MHz, DMSO- d6)811.72
(s, 1 H wlobhwbes L H, 8.92 (s, 1 H, 8.81-8.73 (M BcidkraB1ihodes,
8.19 (m 2 H, 807 (t, L H, 7.67 (br t, 1 H, 7.57 (m 1H, 7.27 (t,
H, 2.42 (s, 3 H

4-am no- N (2-nmet hy1-5- (picolinam do) phenypt hi eno[ 3, 2-d]l pyrinm dine-7-ca
mde 59 HN 41{ H2N NB niz [ A 405. 41

4- am no- N ( 2- pet hy, i do) phenypt hi epo[ 3, 2-d] pyri m di ne-7-ca
m de WD[2011/0936 000ﬁ64 60 N HN 11, H2N 111 NWMR (300 MHz,
DVS(Qd6) 811. 39 Q?N 8.93 (5, 1 H, 877 (m 2 H,
(d, 1 H,| 8.58 (s, cR’ (fd, 1 H, 7.25 (d, 1 H,
(s, 3 H

4-am no- N- (5- (1 soni coti nam do) - 2- net henyl )1 Senrl\% 1§I+§] 5(18]2py'ri m di ne-
carboxamj@e 61 NN IH N . H2NN /oHO C 3111 NWR (300 MHz, DMVSO- d6) 811
(s, 1 HJ 10.55 (s, 1 H), 8.92 (s, 1 8 68 (d, 1 H, 859 (s, 1 H,
(d, 2 HJ 8.12 (s, 1 H, 7.92 (br s, 7 59 (dd, 1 H), 7.50 (s, 1
7.28 (d, |1 H| 6.98 (s, 1 H), 2 44 S/J , 2/36 (s, 3 H,; Msmz [1\
551. 88

(E)-3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yl)vinyl)-N-(4-((4-ethylpiperazine-1-
yl)methyl)-3-(trifluoromethyl)phenyl)-4-methylbenzamide

MS m/z [M+1] 567.21.

I

3 (N
W,

_
(E)-3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yl)vinyl)-N-(3-(4-ethylpiperazine-1-yl)-5-
(trifluoromethyl)phenyl)-4-methylbenzamide

o] 'H NMR (400 MHz, DMSO-dg)8

N 8.50 (s, 1H), 8.44 (d, 1H), 8.37 (s,

H CFs 1H), 8.25 (d, 1H), 8.04 (d, 1H),

7.56(d, 1H), 7.52(d, 1H), 7.45(s,
4 2H), 2.58(s, 3H); MS m/z [M+1]

313.25.

1H-imidazole-1-yl)-5-(trifluoromethyl)benzamide

(E)-N-(3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yl)vinyl)-4-methylphenyl)-3-(4-methyl-
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4-am no- N- ( 2- net hyl

- 5-(3-(2- met hyl

-1Him dazole-1 -yl)-5-

(trifluoronethypbenzam do) phenyl)thieno[ 3, 2-d] pyri m di ne-7-car boxam de 62

NN I HN  HgONo{1@hhsdss 111 NVR (300 MHz, DWVSO- d6) 811. 71 (spci/R201ilddossd (s, 1
H, 892 (s, 1 H, 866 (d, 1 H, 857 (s, 1 H, 793 (m 2 H, 7.81 (m 2
H, 7.57 (m 2 H, 7.43 (hr t, 1 H, 7.25 (d, 1 H, 2.43 (s, 3 H
4-am no- N(5-(3-fl uorophenyl am da) - 2- net hyl phenyl )t hi ena[ 3, 2-d] pyri nm di ne-7
- carboxam de{ 63 NN. 0 CF3 2NN oH441# 111 NWVR (300 MHz, DMs(Qd6)811.71 (s,
1 H, 10{53 (s, 1 H, 859 (m RH, 7.97 (m 2 H, 7.83 (d,
1 H, 7.Y7 (dj 1 2H), 7.47 (d, 1 H, 7.24 (d, 1 H, 2.45
(s, 3 H HoN N : . .
4-am no- N- (2- ret hy1- -(trifludro enzjam do) phenypt hi eno[ 3, 2-d] pyri
m di ne7- car boxam de WO 2011/ 093684 KR2011/ 0101@(}1%[1@41]%6%% H2NN H4.| C F3
(R Nt/ i|l NWR (300 Mz, DVSO - 811.55 4 (s, 1 H),
892(S §.H) 8.64 (s, 1 H, 8.57 (s, H),791(m 2H),755(d 1 H,
7.53 (s, |1 H| 7.34 (s, 1 H, 7.28 (d, H, 6.93 (s, 1 H, 3.65-3.51|(m 4
H, 2.43|(s, B H, 2.38 (s, 6 H, 2. m 2 H, 1.95 (m 1 H)

/
(E)-N-(3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yl)vinyl)-4-methylphenyl)-4-(1-
methylpiperidine-4-yloxy)-3-(trifluoromethyl)benzamide

o)
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-
(trifluoromethyl)benzamide

o)
N
H CF;
MS m/z [M+1] 581.23.

7 (N

{J
(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 (300 MHz, DMSO-
ds)611.80 (s, 1H), 10.47 (s, 1H),
NN 8.89 (s, 1H), 8.80 (d, I1H, J = 1.6

g ) HN H Hz), 8.52 (s, 1H), 8.20-8.17 (m,

H2N ) N 1H), 8.00-7.97 (m, 2H), 7.95-8.95
s o o CF, (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).
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(R)-4-am no- N-(5-(3-(3-(di met hyl am no) pyrrolidine-1-y1)-5-

(trifluoronethyl)benzam do) - 2- met hyl phenyl )t hi eno[ 3, 2-d] pyri m di ne-7- car box

am de 65 wo2011/d98N4! HN . H2NN /0H441i 11-1 NWVR (300 MHz pctohNGQdH)dddke 70 (S,

1H, 10.23 (s, 1 H, 8.91 (s, 1 H, 868 (d, 1 H, 857 (s, 1 H, 7.92 (br

s, 2H, 754 (m 3 H, 7.42 (t, 1 H, 7.24 (d, 1 H, 7.13 (dd, 1 H, 3.83

(s, 3H,.2.42 (s 3 H

4- am no- N (5- ( 3apRionexy RRIFASISIAN fidorbmét Egvm&inh' bylytest Ry i m dijne- 7-

I(il)ar boxam de Gde%ﬁmiiw-&—ﬁﬁuﬂﬁ b CF3 1?%111]!% (300 m@ %%\/%Odé)ml. 73 |(s, 1
, 10.50 1 H), ) D )

H, 7.91}( 4 H), 7.57 (dd, 1 H, 7.26 (d, 1 HH XNMHE (Q00MHE) DMSO-

4-am no- N (2- ret hy1- 5- (4- (t N_f£Luor onet hypbenzahidBi)l gbheiy pHpi B[ @, 2H)] |pyri m

i di ne7-car boxam dey®T*N\N H 11 H2NN H N 0889 | (s,NVR),( 800 ®HaH, J =

DVBQd6) 81L1. 72| (s, 16INSBN sy 1HH), 8. 92 (s} 1.68HE) 8.58(H3HY,F,871b&RH).8. 57
(s, 1 H) 7.92*(2er2( - . !? L1 H, 7.27454.4d.56 Y(m)1H)6 7680-7(29, (nd, H) ,
o) % ?/Ka 0. ]

-~

8.02 (s 1 L) 8 88 (d 1 9 57 (s 1 H\ 8 16 (d 2
T Y= \U, - 7 I OO \\d, - T \U,-I_ LY B} I -I_U“ ]

O~

S
]

o3

2.42 (s,|8 H| 2. OFH), m162t,HH, IMS81THz), [61491
435. 26 (dd, 1H, J = 8.1Hz, 1.6Hz), 3.68 (s,
N- (3- (4-am nog 3, 2-d] pyri m di ne- 7- car boxyjp3i)do) - 4- met hyl pheny1l) - 5
cycl opropyl i spx 3-€ X% e
4-amino-N-(5-(3-methoxyphenylcarbamoyl)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-

carboxamide
NP N 'H NMR (400MHz, DMSO-
Il HN H de)511.89 (s, 1 H), 10.68 (s, 1 H),
HNT N 8.96 (s, 1 H), 8.91 (br s, 1 H), 8.59
s—/ o 4 Q/ca (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]
)I V% 552.38
N
4-amino-N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-yl)-5-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide
N"‘N '"H NMR (400MHz, DMSO-
H.N NP HN H de)511.88 (s, 1H), 10.50 (s, 1H),
2" §770 N 8.97 (s, 1H), 8.88 (s, 1H), 8.60 (s,
O CF; 1H), 8.21 (s, 1H), 8.07-8.05 (d,
1H), 7.95 (s, 2H), 7.72-7.69 (d,
2H), 7.48-7.46 (d, 1H), 3.57 (s,
11 (N 2H), 2.61 (s, 3H), 2.40 (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
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WD 2011/ 093684PCT/ KR2011/ 000664 68 NN HN H2NN H NN M5 mfz [ Mtl]

516. 22

4-am no- N- (5-(1-(4-fluorobenzyl)-3-nethyl-1H pyrazol e-5- car boxyam do) - 2-

met hyl phegpl2ihiosds@[ 3, 2- d] pyri m di ne- 7- car boxam de

I IpCYER20 PRz .

DVEO- d6)811.73 (s, 1 H, 10.50 (s, 1 H, HN.O0 8.88 (s, 1 H), 8.66 (s,
2 H, 829 HWN(m 3 H, 7.95(d, 1 H, 7.77 (t, 1 69 iH40, CF3 H, 7.58
(d, 1 H,—7Z.27 (d_ 1 H 3 01(d_ 3 H) 244 (s 3 H: NSz
NN 'H NMR (400MHz, DMSO-
il HN H de)611.86 (s, 1H), 10.20 (s, 1H),
H,N N N 8.97 (s, 1H), 8.85-8.80 (m, 1H),
s/ o d o 8.60 (s, 1H), 7.95 (br, 2H), 7.67-
i \ 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-dg) &
N“ "N HN 11.85 (s, 1H), 10.56 (s, 1H), 10.06
N ! H (s, 1H), 9.00 (s, 1H), 8.87 (s, 1H),
// o 8.73 (s, 1H), 8.26 (s, 1H), 8.08 (d,
S o OCFs 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 NG [M+1]578.07.
4-(4-methoxyphenylamino)-N-(2-methyl-5-(3-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide
N 'H NMR (400 MHz, DMSO-dg) &
NN HN 11.90 (s, 1H), 10.57 (s, 1H), 10.12
P H (s, 1H), 9.04 (s, 1H), 8.88 (s, 1H),
HN o 8.81 (s, 1H), 8.26 (s, 1H), 8.08 (d,
S o @/CFS 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 N [M+1] 638.08
N-(2-methyl-5-(3-(trifluoromethyl)phenylcarbamoyl)phenyl)-4-(3,4,5-
trimethoxyphenylamino)thieno[3,2-d]pyrimidine-7-carboxamide
'H NMR (400 MHz, DMSO-d¢) &
NN 11.74 (s, 1H), 10.52 (s, 1H), 10.45
N HN H (s, 1H), 9.12 (s, 1H), 8.98 (br s,
HN ) N 1H), 8.87 (d, 2H), 8.30 -8.26 (m,
P 0 0 ®/CF3 2H), 8.08 (d, 1H), 7.73 (d, 1H),
15 | 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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[ MHI ] 486. 39
N-(2-met hyl-5-(3-(trifluoronethyl)benzam do) phenyl)-4- (et hyl am no)thi eno[ 3
2- d] pyrwaigiiesekacar boxam de 111 NWVR (300 MHz, DWVSOpctid@hBilobossd (s, 1

71

H, 10.50 (s, 1 H, NNHNO 8.94 (s, 1 H, 866 (hr s, 2 H, 8.48 (br s, 1
H, 831 (s, 1 H), 828(d 1 HNH), 7.95 (d, 1 H), 7.77 (t, 1 H, 7.58 70
HCF3 (dd_1 H 7 27 (d, H), 305 (m_ 1 H), 244 (s 3 H 083 (m
2 H, 0.68 (hr s, 2H) z[IVH]
'H NMR (400 MHz, DMSO-dg) &
11.85 (s, 1H), 10.56 (s, 1H), 10.04
HN (s, 1H), 9.36 (s, 1H), 9.02 (s, 1H),
8.88 (s, 1H), 8.73 (s, 1H), 8.26 (s,
1H), 8.08 (d, 1H), 7.71 (d, 1H),
7.63-7.57 (m, 2H), 7.50-7.45 (m,
16 N 2H), 7.09 (d, 2H), 3.89 (d, 3H),
3.29-3.14 (m, 5H), 2.98 (q, 2H),
[ j 2.56 (s, 3H), 1.27 (t, 3H); MS m/z
NK [M+1] 660.21
4-(4-(4-ethylpiperazin-1-yl)phenylamino)-N-(2-methyl-5-(3-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide
'H NMR (400 MHz, DMSO-dg) &
11.80 (s, 1H), 10.55 (s, 1H), 8.97
NZ N (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, 1H), 7.60 (t, 1H), 7.47 (t,
17 S o 0 ®/ch 2H), 4.56-4.48 (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)phenylcarbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide
'"H NMR (400 MHz, DMSO-dg) &
NP N 11.88 (s, 1H), 10.64 (s, 1H), 8.94
i  HN H (s, 1H), 8.88 (s, 1H), 8.68 (s, 1H),
HNW N 8.38-8.36 (m, 1H), 825 (s, 1H),
18 | s/ o d OCF3 8.08 (d, 1H), 7.70 (d, 1H), 7.60 (t,
1H), 7.47 (t, 2H), 3.04 (d, 3H), 2.55
(s, 3H); MS m/z [M+1] 486.01
N-(2-methyl-5-(3-(trifluoromethyl)phenylcarbamoyl)phenyl)-4-
(methylamino)thieno[3,2-d]pyrimidine-7-carboxamide
'H NMR (400 MHz, DMSO-d;) &
- 11.89 (s, 1H), 10.56 (s, 1H), 8.95
N~ N N (s, 1H), 8.86 (d, 1H), 8.66 (s, 1H),
AN H 8.51 (br s, 1H), 8.25 (s, 1H), 8.08
/) o (s, 1H), 7.71 (d, 2H), 7.60 (t, 1H),
19 S o O’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



512. 25
4- (cycl oam no) - N- (2-met hy1-5-(3-(trifluoromet hypbenzam do) phenypt hi eno[ 3, 2-
d] pyri m dypeovy@adseoxam de  11-1 NVR (300 MHz, DVBO-  HNerxkdotiMoodds
d6)811.78 (s, 1 H, 10.50 (s, 1 H), 8.90 (s, 1 H, 8.67 (s, 1 H, 8.60 (s,
HN 1 H, 8.27 (m 3 H), 7.95 (d, 1 H, 71 H441k CF3 7.77 (t, 1 H), 7.58
(d, 1 H, 726 (d 1 H 458 (m 1 H 244 (s 3 H 2. 01-1.47 (m_ 8 H)
4- (cycl opentyliam no) - N- (2- net\Qy1-5-(3-(trifluofonmethyl)benzam do) pheny| )t hi
REDBE: LORNBda o

eno[ 3, 2- | d] pytli ni di pesY -car bo de WD 2011/ 0938 2 NN
HN 11.82 (s, 1H), 10.56 (s, 1H), 9.01

H (s, 1H), 8.88 (s, 1H), 8.74 (s, 1H),
o Y/ cF. | 856 (or s, 1H), 8.07 (d, 1H), 7.73
3 1(d, 1H), 7.61 (t, 1H), 7.47 (dd,

20 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
PN
No N uN H
HNT XY N MS m/z [M+1] 512.06
21 s/ ©° g OCFa

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

'H-NMR (300MHz, DMSO-dg) &

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

(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)

22 HN S

4-(cyclopropylamino)-N-(2-methyl-5-(3-(2-methyl-1H-imidazole-1-y1)-5-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

'H NMR (400 MHz, DMSO-d) &
11.91 (s, 1H), 10.60 (s, 1H), 8.99
NN (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,
S o 0 CF3 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.

/
zx

4-(3-(4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamido)-4-
methylbenzamido)-2-(trifluoromethyl)benzyl acetate

72



IHN HNN'S OH CF3 IN VB miz [ M+1]

563. 07

N-(2-met hyl-5-(3-(trifluoronethyl)benzam do) phenyl)-4-(6-nethyl pyridi ne- 3-

yl am no) t\Rbenf/dosse 2- d] pyri m di ne- 7- car boxam de
MHz, DMBO d6)6 11.72 (s,
8.98 (s,

s, 1H),
1H), 8.2

1H),

111), 10.53 (s,
4111H. C F3 1121),

1H),
8.72 (s,

10.04 HNN (s,
1H),

NN 1]

1H),
8.69 (s, 1H),

T R201 1/090684 ( 400
9.43 (br

8.31 (s,

(d,

7.08 (d,

24

1H).,
214)

7.97 (d,_1H)
3.89 (d, 3H),

7.79 (t,
3. 24- 3. 11(

7/
zx

CF;

HO

1H)

7.58 (d, 2H),
MH NMR (20P8HZ DMED-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.

7.29 (d,

4-(cyclopropylamino)-N-(5-(4-(hydroxymethyl)-3-(trifluoromethyl)phenylcarbamoyl)-2-

methylphenyl)thieno[3,2-d]pyrimidine-7-carboxami

de

25

NN
A 0
NW
H // N
S H
H N
0 CF;

MsO

'H NMR (400 MHz, DMSO-dg) &
11.92 (s, 1H), 10.63 (s, 1H), 8.99
(br s, 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

4-(3-(4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-carboxamido)-4-
methylbenzamido)-2-(trifluoromethyl)benzyl methanesulfonate

26

2~
N EN H
HNW N
A s/ ©° g CF;
N
Ju
N

'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), 8.41 (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).

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

27

PN
N“ N
X N

s-/ o § D/Cﬁ
N
i
N

HN

'H NMR (300 MHz, DMSO-
dg)511.90 (s, 1 H), 10.67 (s, 1 H),
8.97 (s, 1 H), 8.90 (s, 1 H), 8.66 (s,
1 H), 8.51 (s, 1 H), 8.30 (s, 1 H),
8.19 (s, 1 H), 8.16 (s, 1 H), 7.71
(m, 2 H), 7.49 (m, 2 H), 3.12 (m, 1
H), 2.55 (s, 3 H), 2.17 (s, 3 H), 0.84
(m, 2 H), 0.69 (m, 2 H).
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2.46 (s,
4- (4- (4- et hyl pi perazi ne-1-yl ) phenyl am no) - N- ( 2- net hy1- 5- ( 3-

(trifl uorngaebiydeldgnzam do) phenypt hi eno[ 3, 2-d] pyri m di necfagaiP@wadtude
11-1 NWR (300 MHz, DMSO-
, 8.68 (br s,

(s,
(s,
(s,

1)
0

3H),

HCE

1.27 (t, 311); MS mz [ M]]

1 H, 8.65 HN\N (s,

H, 840 (s, 1 H) 8 22 (s,

NN | HN( d6)611.79 (s,
1 11),
1 H),

660. 07

10.54 (s, 1 H),

1H),
(s, 1 H 7

1 H,
8.50 (br s,
8 18 41,

1
1/
1H

7.5

D 4 (& 1oprbpy14minD)-N-(2-rfthyi 8. (3-14-RkthyB1 1-3mi{dB3olel 1 Jh).5-

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

28

Z~
N e H

HNW N

A s/ ©° ¢ Qca

Br

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

29

N4\IN HN’Q/H
HNW N
A s/ © 0 Z//j

N

C

o)

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

30

N&\

N 2 Z
HNT N
O 5y
-

Q

/

MS m/z [M+1] 557.12

4-(cyclopropylamino)-N-(5-(6-(4-ethylpiperazine-1-yl)pyridine-3-ylcarbamoyl)-2-
methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide

31

N

/ o o Oca

N
L

N“N
HNT Y
s

'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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 N2.45 (s, 3 H, 2.18 (s, 3 H, 0.85 | (m 2 H), 0.68 (m 2 H: M niz
thyl - 5-(3-

[ MHI] 614.0 4-(cycl opropyl am no)-N(2-nethyl-5-(3-(4-nethyl-1H1im dazole-1
-¥1)-5- w0 2011093684 _ ~ PCT/KR2011/000664
(trifluoromethypbenzam do) phenypt hi eno[ 3, 2-d] pyri m di ne-7-car boxam de NN
HN . HN 75 H441, cF3 Ms mlz [ Mtl] 610. 67 WO
2011/ 093684PCT/ KR2011/ 000664 : :
4- (cycl opr opy|l agd,Behropyikdin -NQX-'(}%:Lﬂfnfeﬁfyﬂ?ﬁthﬁio‘i’@[-@5'—5‘3‘ 1-y1)-3-
(trifluofonet ha@mﬁm%&emﬁ, 150 HcthyBonSdyiitdd £ By AmiRionxan de
carboxamide
AN
N e H
A s-/ o { CF,
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

AN
N )
A S 0 o CF,
MS m/z [M+1] 638.11
33 Q
N—

/
(S)-4-(cyclopropylamino)-N-(5-(4-((3-(dimethylamino)pyrrolidine-1-yl)methyl)-3-
(trifluoromethyl)phenylcarbamoyl)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-
carboxamide

NN (o) H 'H NMR (300 MHz, DMSO-
W N N CF3 de)811.9 (s, 1H), 10.7 (s, 1H), 8.98
HN 54 H o @ (s, 1H), 8.90 (s, 1H), 8.67 (s, 1H),
N 8.52 (s, 1H), 8.26 (s, 1H), 8.15 (s,
\ 7 1H), 7.71 (d, 1H), 7.50 (d, 2H),
3 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

75



NN HN HN H44iii

CF3 MB I11/2Z [ MF1]

638.58 76 -4s) N-- /

(S)-4-(cycl opropyl am no) - N- (5-(443- (di net hyl ammo) pyrrolidi n-1-yOret hyl ) - 3-
(trifl uorngaebiyddgizoam do) - 2- net hyl phenypt hi eno[ 3, 2- d] pyhiR201 R0z Car boxa

m de 77
4- (cycl opropyl am no) - N- ( 2- net hyl
(trifluor

NIN HN HN /OHft CF3 M5 111/Z [ M+11 606. 57
- 5- (444- net hyl
met hyphenzoam do) phenypt hi eno[ 3, 2-d]

1> Z--"N

-1H i m dazol e- 1- yOret hyl ) - 3-

pyrim di ne-7- carboxam de 78

NN 1HN . Q0 HNN

I/OH,QNL for

\/
HN s

35

ﬁ\o o

&

'H NMR (300 MHz, DMSO-
d¢)511.88(s, 1H), 10.32(s, 1H),
8.96(s, 1H), 8.84(s, 1H), 8.66(s,
1H), 8.51(s, 1H), 8.08(s, 1H),
7.96(d, 1H), 7.67(d, 1H), 7.44(d,
1H), 7.30(d, 1H), 4.56(m, 1H),
3.04(m, 1H), 2.52(s, 3H), 2.24(m,
4H), 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)phenyl)thienof3,2-d]pyrimidine-7-carboxamide

NN MeO

A

36

Sk BN Qcﬁ

'H NMR (300 MHz, DMSO-dg)3
12.45(br, 1H), 10.67(br, 1H),
9.17(m, 1H), 9.00(s, 1H), 8.75(s,
1H), 8.51(s, 1H), 8.35(s, 1H),
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,
1H), 2.22(s, 3H), 0.89(m, 2H),
0.74(m, 2H).

4-(cyclopropylamino)-N-(2-methoxy-5-(3-(4-methyl-1H-imidazole-1-yl)-5-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno{3,2-d]pyrimidine-7-carboxamide

N~ |N HN
? s/ o

37

»

'H NMR (300 MHz, DMSO-
de)511.90(s, 1H), 10.50(s, 1H),
8.98(s, 1H), 8.88(d, 1H), 8.68(s,
1H), 8.51(s, 1H), 8.22(d, 1H),
8.06(d, 1H), 7.72(s, 1H), 7.69(s,
1H), 7.47(d, 1H), 3.57(s, 2H),
3.05(m, 1H), 2.55(s, 3H), 2.36(br,
8H), 2.21(s, 3H), 0.86(m, 2H),
0.70(m, 2H).

4-(cyclopropylamino)-N-(2-methyl-5-(4-((4-methylpiperazine-1-yl)methyl)-3-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[ 3,2-d]pyrimidine-7-carboxamide

76



111 NMR (300 MHz, DMBSO- d6)811.75 (s, 1 H), 10.53 (s, 1 H), 8.89 (s, 1 H,
8.66 (s, 2 H, 846 (s, 1 H, 839 (s, 1 H, 833 (br g 1H,.22 (s, 1H),
8.18 (s, woi@s®d (s, 8 1 H, 7.59 (d, 1 H), 7.29 (d, pérhraou@dsced, 3
H, 2.45 (s, 3 H, 2.18 (s, 3 H; M5 mz [Ml] 566.49

N-(2- et hyl -5-(3-(4-nethyl -1H i m dazol e-1-y1) - 5-

(trifluoronethhypbhenzoam da)pheny1)-4-(nethyl ani no)thiena[3, 2-d]lpyrindi ne-7
- carboxpm de| WO 2011/ 093684PCT/ KR2011/ 000664 79 N "N HN . HNN H . C F3 1

, Z---N|li NWR (308 10. 53 s 1 H) (s,
1 H, 857 (s} 1 NMR39(3 DNBS%E (t,
1 H, 8.22 (s| HN . 21??@2 ?s(d 2%8%;? (d,
S s
%Nﬁ] ﬁgg?Sg” iH)’s ' {H), 8760, 1H) %3 i, | 2
4- (et hyl ani no) - N- ( 2- net hyl - 5- ( 3- (4- Fet Ryl - 1H- i |n§- ol B 17-90(.- BED, 7.68(s,
(trifluofonethyl)benzoani do) phenyl )t hi gno[ 3, 2- [d¥yr 7-A7@i )»7 t3(hoxHhi|de
80 '

8H), 097(t, 3H), 0.86(m, 2H),

NN H¥ e | HN /Heik cF3 Ms I nh [yﬁj 620. 59°-94(mz 1H),\2.53(s, SH), 2.39(br,
N 0.70(m, 2H).

4-(cyclopropylamino)-N-(5-(4-((4-ethylpiperazine-1-yl)methyl)-3-
(trifluoromethyl)phenylcarbamoyl)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-

carboxamide

'H NMR (300 MHz, DMSO-ds)
~ 811.74 (s, 1 H), 10.51 (s, 1 H), 8.92
NN aN o (s, 1 H), 8.67 (s, 1 H), 8.58 (s, 1 H),
HNT N 8.31 (s, 1 H), 8.28 (d, 1 H), 7.96 (d,
39 s/ © H CF, 1 H), 7.94 (s, 2 H), 7.77 (t, 1 H),
7.58 (d, 1 H), 7.27 (d, 1 H), 2.44 (s,

3 H).

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

NN 'H NMR (300 MHz, DMSO-dy) 8
| | HN O 11.8 (s, 1H), 10.4 (s, 1H), 8.95 (s,
HNW N 1H), 8.66 (d, 2H), 8.50 (s, 1H),
A s-/ © H CF; 8.26 (d, 2H), 7.65 (d, 1H), 7.50 (d,
1H), 7.27 (d, 1H), 3.74 (m, 4H),
N - | 3.03 (m, 1H), 2.98 (m, 4H), 2.48 (s,
O 3H), 0.85 (m, 2H), 0.68 (m, 2H).
o

40

4-(cyclopropylamino)-N-(2-methyl-5-(4-morpholino-3-
(trifluoromethyl)benzamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

1H), 7.52(d, 1H), 7.37(s, 1H),
7.32(s, 1H), 7.23(d, 1H), 6.98(s,
41 HN\\\ 1H), 6.38(s, 1H), 3.12(m, 2H),

N“N o o 'H NMR (300 MHz, DMSO-
AP CE. | 40811.74G, 1H), 1031(s, 1H),
I':'l N H”u\@/ 3 | 8.90(s, 1H), 8.62(m, 2H), 8.48(s,

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-
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4- (cycl opentyl am no) - N- ( 2- net hyl -5-(3-(4-net hyl - 1Hi m dazol e- 1-y1) - 5-
(trifluoronet hypbenzoam do) phenypt hi eno[ 3, 2-d] pyri m di ne- 7- car boxam de 81
NN HN | yilod1/@dbksef k cF3 o , N Npctxrabi Moodedi Z

[ MF1] 726.77 N (2-nmethyl-5-(3-(4-nethyl-1Him dazol e-1-y1)-5-
(trifluoromethypbenzoam do) phenyl) - 4- (4-(4-net hyl pi perazin-1-
yl) phenylamnp)thieno[3 2-dlpyrim dine-7-carboxam de WD

2011/ 093684PC g\\gﬁe&a&é@mﬁ%ﬁ&) 2-methﬂﬁl'l?ﬁ%ﬁtﬂil{eﬁd{Q%Wyﬂgﬁ%iﬂé-k—c&rﬁoxmmdel 3 11-1

NVR (300 !\j!—b BO-- d6)y811. 8 111) ; 3(51 11-1) .67
(d, 2H), |8.47| (s, 211), 8.39 (d, 1H), 7.94 (s, '1111NMR7.(7360(MHZ1FDJMsb 60 (m
1H), 7.29 (m|1H A NFN (6 3.¢p (m 1H),| &)518.76%s, 13H),, 102184, ( Ay, 211) ,
0.66 (M |2H) | N--- ! 8.95 (s, 1 H), 8.70 (s, 1 H), 8.58 (s,

4- (cycl oarﬁgy dMNo) TN 2- Nt R (4 met hy| t Hy}-8.08 @a2aDe7.65 (3,19 HY-
(trifluofdhet hyl ) benSodm ddy phenyl"]t hileng[ 3, 2- di.py(d,n )24 (§ay HpxEsi|de

83 m/z [M+1] 403.96

4-amino-N-(5-benzamido-2-methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide

N N o o 'H NMR (300 MHz, DMSO-
) o de)811.72 (s, 1 H), 10.20 (s, 1 H),
H,N 7N N ~ 1892, 1H),8.65 (s, 1 H), 8.59 (s,
S H H 1 H), 7.92 (br s, 2 H), 7.55 (d, 1 H),

oL

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)

43

4-amino-N-(5-(3,5-dimethoxybenzamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-
carboxamide

P 'H NMR (300 MHz, DMSO-
N ,N (o] o) dg)811.75 (s, 1 H), 10.83 (s, 1 H),
HN™ S 10.30 (s, 1 H), 9.04 (s, 1 H), 8.85
s/ ﬂ ” (s, 1 H), 8.68 (s, 1 H), 825 (d, 1
Z>N H), 7.98 (d, 2 H), 7.90 (m, 1 H),
44 U 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-ylamino)thieno[3,2-
d]pyrimidine-7-carboxamide

o o 'H NMR (300 MHz, DMSO-
n CF de)811.75 (s, 1 H), 10.54 (s, 1 H),
r,N <N N 3 8.92 (s, 1 H), 8.67 (s, 1 H), 8.56 (s,
N ) H H 1 H), 8.42 (s, 1 H), 8.14 (s, 1 H),

8.09 (s, 1 H), 7.95 (s, 2 H), 7.64

NH, N (m, 2 H), 7.60 (d, 1 H), 7.29 (d, 1
W H). 6.36 (m, 2 H), 2.45 (s, 3 H)

45

N-(5-(3-(1H-pyrrol-1-yl)-5-(trifluoromethyl)benzamido)-2-methylphenyl)-4-
aminothieno[3,2-d]pyrimidine-7-carboxamide

~ 'H NMR (300 MHz, DMSO-
Cal
N |N HN o de)511.71 (s, 1 H), 10.40 (s, 1 H),
HaNTS N 8.90 (s, 1 H), 8.86-8.62 (m, 2 H),
46 2 s/ o H CF 8.07-7.78 (m, 2 H), 7.63-7.48 (m, 3
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
/N\ H)
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“".. NNHN | HN/oH OCF3 11-1 NWR (300 MHz, DVMSO d6)811.8 (s, 111), 10.6
(s, 1H), 8.93 (s, 1H), 8.67 (d, 211), 8.49 (s, 1H), 8.38 (d, 211), 8.12 (s,
1H), 7.6050m11d0esa7- 29 (m 111), 7.09 (s, 111), 3.04 (crAR20117008%4(S,
311), 0.84 (m 2H), 0.70 (m 211)

4- (cycl opropyl am no) - N- ( 2- nethyl 5- (3 (2-nethyl-111-i m dazol e-1 yl) 5-
(trifluorone . ar boxe
84 .-2 N|' N 'ihLanﬁloHN(slti {dxm&ﬁﬁaﬁiﬂo%nﬁ&&@m&(h?l)be@d@do)dﬁ) 811 8 (S 1H),
10.3 (s, |1H), &eﬂﬁlpﬁaayl)am%no[ﬁz @]iyx(l@dm%maa:bo&mﬂﬁe(d W, 7.55 (d, 1H), 7. 49

(S, 1H), 7 34 ’I’I’I), Z?.AO\ ’I’I’I\ 7 34 /c 4. 25

(d. 111)] 6.94 ’ ’

, 3.04 (m 1 ( 61 77
(m 6H) |. (R | ﬂfiL?stRZ é@o imz Hmsé’
(R -4-(cycl op - (di met hy! apf )(§§ ; @_5_
yLphenypthien 15 5 ar boxa
] 3

(trifluoronet
lH) 825815 (m lH) 810807

)

m de WD 2011

47 (m, 1H), 8.01-7.90 (m, 2H), 7.63-
EN> 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-(trifluoromethyl)benzamido)-2-methylphenyl)-4-
aminothieno[3,2-d]pyrimidine-7-carboxamide
'H NMR (300 MHz, DMSO-
NZN @ de)511.76 (s, 1 H), 10.55 (s, 1 H),
< AN 0 8.93 (s, 1 H), 8.68 (s, 1 H), 8.59 (s,
HzNWo N 1 H), 8.31 (s, 2 H), 8.20 (s, 1 H),
48 S CF; 8.15 (d, 1 H), 7.94 (m, 2 H), 7.60
d, 1 H), 7.39 (d, 1 H), 2.46 (s, 3
F H); MS m/z [M+1] 489.95

4-amino-N-(5-(3-fluoro-5-(trifluoromethyl)benzamido)-2-methylphenyl)thieno[3,2-
d}pyrimidine-7-carboxamide

N“ N
< I HN O 'H NMR (300 MHz, DMSO-
HzN o N de)511.74 (s, 1 H), 10.49 (s, 1 H),
S CF3 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),
49 R 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,

,7 3 H); MS m/z [M+1] 597.92

4-amino-N-(5-(4-((4-ethylpiperazine-1-yl)methyl)-3-(trifluoromethyl)benzamido)-2-
methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide

NN 2 n CF, 'H NMR (300 MHz, DMSO-
B(j"{ de)511.78 (s, 1 H), 10.49 (s, 1 H),
HN s k@ 8.93 (s, 1 H), 8.66 (d, 1 H), 8.59 (s,
50 1 H), 8.31 (s, 1 H), 8.23 (m, 2 H),
7.93 (m, 2 H), 7.59 (d, 1 H), 7.27
(d, 1 H), 4.58 (d, 1 H), 4.05 (m, 1
OAC H), 2.69 (m, 4 H), 1.25 (m, 4 H)
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85 NN I HN 41k \ HN oH41, CF3 111 NMR (300 MHz, DVBO- d6)811.8 (s, 1H),
8.93 (s, 1H),
(s, 1H), &056110(@368;“")

(s, 1H),

3H), 0.80 (m

4- (cycl opropyl am no) - N- ( 2- net hyl
(trifluoranet

8.64 (s, 1H),
7.36 (s, 1H),
211), 0.66 (m 211)

8. 49 (s,

11-1),
7.25 (m 111),

10. 4
7.74 (s, 111), 7.63

3. 0pchRr28it000664- 30 (S,

-5-(3-(4-net hyl pi perazin-1 -y1)-5-
yphenzoanm do) phenyl )t hieno[ 3, 2-d]l pyrim di ne-7- carbhoxam de NN

. 111 NMR (300 Mﬂ% %Qothle )@ﬂiﬁdlﬁe 6-%arb& i %%&@lph@@lmr&nﬂ% HN (s,
%st,? ?- 64 (s, Qik&ﬁluox%m'é&xy()ﬁenzﬂl eridin@ iG] Fdtale 94 (s, 111), (s, i11) :
. S,
'H NMR (300 MHz, DMSO-
~ d)811.69 (s, 1 H), 10.51 (s, 1 H),
N IN HN o 10.14 (s, 1 H), 9.00 (s, 1 H), 8.76
HNT X N (s, 1 H), 868 (d, 1 H), 831 (s, 1
S y/ o) H CF H), 8.28 (d, 1 H), 7.96 (d, 1 H),
51 3 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)benzamido)phenyl)-4-(phenylamino)thieno[3,2-
d]pyrimidine-7-carboxamide
=~
NN @ .
NS
HN N MS m/z [M+1] 571
[j%] s/ © H CF;
52 =
"]
N
N-(2-methyl-5-(3-(trifluoromethyl)benzamido)phenyl)-4-(pyridine-4-
ylamino)thieno[3,2-d]pyrimidine-7-carboxamide
'H NMR (300 MHz, DMSO-
I~ dg)811.19 (s, 1 H), 10.50 (s, 1 H),
N |N HN o 8.93 (s, 1 H), 8.62 (s, 1 H), 8.50 (s,
HNT X N 1 H), 8.30 (s, 1 H), 8.27 (d, 1 H),
S / o) H CF 7.95(d, 1 H),7.87(d, 1 H), 7.77 (t,
53 Z>N 3 1 H), 7.59 (dd, 1 H), 7.31 (m, 3 H),
S | 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
'H NMR (300 MHz, DMSO-
NZ N @ dg)311.75 (s, 1 H), 10.78 (s, 1 H),
[ HN o] 8.93 (s, 1 H), 8.81 (br d, 2 H), 8.62
H,N A N (d, 1 H), 8.58 (s, 1 H), 8.08 (d, 1
s/ o H N, H), 8.06 (d, 1 H), 7.92 (s, 1 H),
54 _ 7.85 (t, 1 H), 7.76 (t, 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
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O 1H),

(m 111),

7.56 (d,1H),
2.43 (m 4H)
4- (cycl opyopyl1dseae) - N- ( 2- met hy1- 5- ( 3- (nor phol i no- 5-

7.38 (s, 1H),
0.83 (m

2H),

86 7.27 (d,
0.69 (m 211)

111), 3.77 (m 4H),

PCT/KR2011/000664

3.05

(trifluoromethypbenzoam do) phenypt hi eno[ 3, 2-d] pyri m di ne- 7- car boxam de

111),

11'N 41k 111 NMR (300 MHz, DWVBO- HN ---. d6)611.8 (s, 1H), 10.5 (s,
8.93 HNN (s, 111), 8.66 (s, 2H) 8 50 (s, 1H),
'H NMR (300 MHz, DMSO-
NZ N de)511.74 (s, 1 H), 10.67 (s, 1 H),
< BN o 9.47 (s, 1 H), 8.94 (s, 1 H), 8.80 (s,
H,N N 1 H), 8.68 (s, 1 H), 8.58 (s, 1 H),
s s/ © H 7\ 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
NZ>N 'H NMR (300 MHz, DMSO-
< HN o de)811.76 (s, 1 H), 10.65 (s, 1 H),
HoN ) N / 8.94 (s, 1 H), 8.80 (s, 1 H), 8.59 (s,
s o H J7\-o0 1 H), 8.21 (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 (s, 3 H)
4-amino-N-(5-(4-methoxyquinoline-2-carboxyamido)-2-methylphenyl)thieno[3,2-
d]pyrimidine-7-carboxamide
'H NMR (300 MHz, DMSO-
NN o de)811.73 (s, 1 H), 11.68 (s, 1 H),
< BN 10.25 (s, 1 H), 8.94 (s, 1 H), 8.65
HN Vs N NH (s, 1 H), 8.58 (s, 1 H), 7.92 (br s, 2
57 S | H), 7.65 (m, 2 H), 7.46 (m, 2 H),
7.26 (d, 1 H), 7.21 (t, 1 H), 7.05 (t,
1 H), 2.44 (s, 3 H)
N-(5-(1H-indole-2-carboxyamido)-2-methylphenyl)-4-aminothieno[ 3,2-d]pyrimidine-7-
carboxamide
'H NMR (300 MHz, DMSO-
NZ dg)511.72 (s, 1 H), 10.54 (s, 1 H),
. 8.92 (s, 1 H), 8.81-8.73 (m, 3 H),
58 HoN 8.54 (s, 1 H), 8.19 (m, 2 H), 8.07 (t,
S 1 H), 7.67 (br t, 1 H), 7.57 (m, 1
H), 7.27 (t, 1 H), 2.42 (s, 3 H)
4-amino-N-(2-methyl-5-(picolinamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide
NZ
“ HNT ) MS m/z [M+1] 405.41
s
4-amino-N-(2-methyl-5-(nicotinamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide
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OHCF3 8.25 (d, 2H),
87 3.04 (m 111),

1.80 (M wWéhhi1/09383483 (m 2H),

2H) ,

(s,

7.98 (d, 111), 7.58 (d,

441k 1H),
2.70 (m 811), 2.44 (s,

0.69 (m 2H); M5 'z [ Mediki&d/fdboss

7.27 (d, 1H), 3.
3H), 2.39 (s, 3

83
H),

4- (cycl opropyl am no) - N- ( 2- net hyl -5- (4((4-net hyl-1, 4-di azepan- 1- ypnet hyl ) - 3-
(trifluoronmethypbenzoam do) phenypt hi eno[ 3, 2-d] pyri m di ne- 7- car boxam de

HN . 111 _NVR (300 M4z DMBO- d6)611 8 (s, 111) 107 (s, 1H) 8 94 (
1H), 8.68 (d,|211), 8.48 ( 211), 'H NMR (300 MHz, DMSO-
NZ N o dg)511.39 (s, 1 H), 10.56 (s, 1 H),
< HN 8.93 (s, 1 H), 8.77 (m, 2 H), 8.69
H2N T o H (d, 1 H), 8.58 (s, 1 H), 7.86 (m, 2
60 S 7N H), 7.57 (dd, 1 H), 7.25 (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-
il HN 0 de)511.75 (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 CFs 1 H), 8.35 (d, 2 H), 8.12 (s, 1 H),

7.92 (br s, 2 H), 7.59 (dd, 1 H),

NN
S,

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)811.71 (s, 1 H), 10.33 (s, 1 H),
< HN O 8.92 (s, 1 H), 8.66 (d, 1 H), 8.57 (s,
H2N ) N 1 H), 7.93 (m, 2 H), 7.81 (m, 2 H),
62 s o H F 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)thieno[3,2-d]pyrimidine-7-
carboxamide
'H NMR (300 MHz, DMSO-
NZ >N dg)511.71 (s, 1 H), 10.53 (s, 1 H),
< HN P cr, 891 (s, 1 H), 8.59 (m, 2 H), 7.97
HoN ) N (m, 2 H), 7.83 (d, 1 H), 7.77 (4, 1
63 S o H H), 7.69 (br t, 2 H), 7.47 (4, 1 H),

7.24 (d, 1 H), 2.45 (s, 3 H)

4-amino-N-(2-methyl-5-(2-(trifluoromethyl)benzamido)phenyl)thieno[3,2-d]pyrimidine-

7-carboxamide
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88 HNN HO4, CF 8.39 (d,
111), 7. 29(d, 11- 1), 6. 93(s, 111),

311), 2.

0. 84 211
2011/093g§2%g9f%é%511/0006g21 )

1H),7.73 (d, 111),

0.69 (m

3.06 (m 111),

7.61 (d,

2.46 (s, 311), 2.10 (s
2 H) WO PCT/KR2011/000664

4- (cycl opropyl am no) - N-(5-(4-(2,4-dimethyl-1Himda zole-1 -yl)-3-
(trifluoronethypbenzoam do) - 2- net hyl phenypt hi e

no[ 3. 2-d] pyrim di ne-7-ca

m de 89 00 40|{N -sHNCF3 I* wv-NH N 111 NWVR (300| vHz, DMSO-
d6) 812. 07(s, 1 ] 8.96(s, 111), 8. 816(d, 1H), 8. 64( s,
111),8.51(s, 1 53(rp 211), 7. 36(1 H1NMK . (390s MHZ 1 PMSD-7]
2H), 3.55(m R 9(m 411), pddd(s5 (8H) H),21034((sy 1 Bh)
0.85(m 2H), H CF 8.92 (s, 1 H), 8.64 (s, 1 H), 8.57 (s,
3 1 H), 7.91 (m, 2 H), 7.55 (d, 1 H),
7.53 (s, 1 H), 7.34 (s, 1 H), 7.28 (d,
64 N 1 H), 6.93 (s, 1 H), 3.65-3.51 (m, 4
D H), 2.43 (s, 3 H), 2.38 (s, 6 H), 2.28
{(R) (m, 2 H), 1.95 (m, 1 H)
N—

/
(R)-4-amino-N-(5-(3-(3-(dimethylamino)pyrrolidine-1-yl)-5-
(trifluoromethyl)benzamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide

'H NMR (300 MHz, DMSO-
NP N de)811.70 (s, 1 H), 10.23 (s, 1 H),
[ HN 0 8.91 (s, 1 H), 8.68 (d, 1 H), 8.57 (s,
H,N A N 1 H), 7.92 (br s, 2 H), 7.54 (m, 3
65 L 7/ o H d H),7.42 (1, 1 H), 7.24 (d, 1 H), 7.13
(dd, 1 H), 3.83 (s, 3 H), 242 (s, 3
H)
4-amino-N-(5-(3-methoxybenzamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-
carboxamide
Z~ 'H NMR (300 MHz, DMSO-
NN uN 0 de)511.73 (s, 1 H), 10.50 (s, 1 H),
H,N A 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),
CF,s 2.44 (s, 3 H)
4-amino-N-(2-methyl-5-(4-(trifluoromethyl)benzamido)phenyl)thieno[3,2-d]pyrimidine-
7-carboxamide
'H NMR (300 MHz, DMSO-
dg)511.72 (s, 1 H) 10.58 (s, 1 H),
NZ N 8.92 (s, 1 H), 8.68 (s, 1 H), 8.57 (s,
L BN 0 1 H), 7.92 (br s, 2 H), 7.41 (dd, 1
H:N / H H), 7.24 (d, 1 H), 6.61 (s, 1 H),
67 S o I\ 242 (s, 3 H), 2.12(m, 1 H), 1.10
N.o (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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4- (cycl opropyl am no)-N-(2-fluoro-5-(3 -(4-nethyl-1 ,4-di azepane-1 -y1)-5-
(trifluoronethypbenzoam do) phenypt hi eno[ 3, 2-d] pyri m di ne- 7- car boxam de 90
NN I HN . W 20Hdobese F3 111 NVR (300 MHz, DMSO- 4)511. 8 eer/didhiiohfssd (S,
1H), 8.94 (s, 111), 8.67 (d, 2H), 8.50 (s, 111), 8.33 (d, 2H), 8.07 (s,
111), 7.60 (d, 111), 7.29 (d, 1H), 7.20 (s, 111), 3.04 (m 111), 2.48 (s,
311), 2.32 (s, 311), 2,12 (s, 311), 0.84 (m 211), 0.70 (m 211) N |

7.-"N 1- (cyel opr opyl am no;)- N-(5-(3-(2, 4-di net hyl- 1H i m dazol e- 1-y1) -|5-

(trifluofonet hypbeNn;Q m do) - t hyl phenypt hi eno[ 3, 2-d] pyri m di ne- 7- car boxa
m de 91 NN HNTO FN H 10 NWVR (300 MHz, DWVSO- d6)811.8 (s, |1H),
10.6 (s,|111)} N 1), 8 Mg84(d, 211), 855 (m 3H), 8.29 (s, 1H),
8.23 (s,|1H),{8.04 ( , 7.6 (=—\1H), 7.30 (d, 111), 7.18 (s, 111),
3.04 (m|111)| 2.46 (s, 3H), 0.85 (m ~2#l), O.[/AS@EL[MH]516.22
N (5-(3- %%H m dazol e-1-y1)-5-(trjfl $br onet hypbenzoam do) - 2- met hyl phenyl) -4
- (cycl opropy| am no)t hi eno[ 3, 2- rimdi ne-7-|carboxam de WO

2011/ 093p84PCT/ KR2011/ 000664 92

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-
~ dg)511.73 (s, 1 H), 10.50 (s, 1 H),
N |N HN o] 8.88 (s, 1 H), 8.66 (s, 2 H), 8.29
HNT Y N (m, 3 H), 7.95 (d, 1 H), 7.77 (t, 1
69 | ¢4 o H CF, H), 7.58 (d, 1 H), 7.27 (d, 1 H),
3.01(d, 3 H), 2.44 (s, 3 H); MS m/z
[M+1] 486.39
N-(2-methyl-5-(3-(trifluoromethyl)benzamido)phenyl)-4-(methylamino)thieno(3,2-
d]pyrimidine-7-carboxamide
'H NMR (300 MHz, DMSO-
dg)511.76 (s, 1 H), 10.50 (s, 1 H),
A~ 8.94 (s, 1 H), 8.66 (br s, 2 H), 8.48
NN un 0 (brs, 1 H), 8.31 (s, 1 H), 8.28 (d, 1
HNT Y N H), 7.95 (d, 1 H), 7.77 (t, 1 H), 7.58
70 s/ o H CF, (dd, 1 H), 7.27 (d, 1 H), 3.05 (m, 1
H), 2.44 (s, 3 H), 0.83 (m, 2 H),
0.68 (br s, 2 H); MS m/z [M+1]
512.25
4-(cycloamino)-N-(2-methyl-5-(3-(trifluoromethyl)benzamido)phenyl)thieno[ 3,2-
d]pyrimidine-7-carboxamide
'H NMR (300 MHz, DMSO-
NP N @ de)511.78 (s, 1 H), 10.50 (s, 1 H),
il 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),
- s/ o H CF; 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-(triflucromethyl)benzamido)phenyl)thieno[3,2-
d]pyrimidine-7-carboxamide
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HN. HN oH O CF3 111 NWR (300 MHz, DMSO- d6)811.8 (s, 1H), 10.3 (s, 1H)
8.93 (s, 1H), 8.64 (d, 211), 8.51 (s, 1H), 7.55 (d, 1H), 7.46 (s, 1H), 7.32
(s, 1H), Wo3b11(#ses31l), 6.91 (s, 1H), 3.54 (m 411), 3. perfiRa0lilobdess3. 05
(m 1H), 2.44 (s, 311), 2.22 (s,6H, 1.89 (m 2H), 0.84 (m 211), 0.69 (m
2H) , N4s) N, /

(S)-4-(c(/rlnln npylam’ nn)-l\L(‘%-(?-(?-(di mn'rhylam' nn)pyrrnlidi n-_1 -y1)-‘: -
(trifluofromethyl)benzoam doy - 2- net hyl phenypt hijeno[ 3, 2-d] pyri m di ne- 7- gar box
am de 93] NN | HN i—!)NIM/H fi 11-1 NMR (300 MHz, DWMSO- d6)811.8 (s,

111), 103 (s| 1H)|  8[93HWS\1L1),08.64 (d, 2K, 8.49 (s, 1H), 7.54 (d,
111), 7.45 (s N7, d, 11 7.05 (s, 1H), 3.63 (m_211), 3.54 (|t,
2H), 3.05 (m 1%% 2HH 2 8F, 311)154529/28\4%&56%91) 1.92 (m

2H), 0.8#474 m 1)}, 0.69 (m 2H)

4- (cycl opropy LINO) - N- (2- met hyl - 5- (3-(4-nethy|l -1, 4-di azepan-1 -yl1)-5
(trifluofonethypbenzoam do) phenypt hi eno[ 3, 2-d]pyri m di ne- 7- car boxam de 94 0
4 0 NH(1Dp CF3[ N lc7-NH " N 111 NVMR (300 WHz | DMSQA6) 611 8 (s 1H) 0.2

E 111)| 8. 9Bn( §-.m 3-59(3—%tnﬁaor()ﬁileth?lbﬂenz&l&@pﬂeﬁyl)-lw-me&)ygygnﬁiﬁeéJ— 11), 8.|08
(
(

—+

o w

1H),17.5 f{l mo[i?. yrichididel 1 tarbdxafiide( d, (m 511), 30’-04

5
111) 7 5, 311) 219 (s, 6#9, 1.93 (m111) 1177
. 8

111) 4 (m 2H) m 211)
N/ N 'H NMR (400 MHz, DMSO-d)5
11.72 (s, 1H), 10.53 (s, 1H), 10.04

HN (s, 1H), 9.43 (br s, 1H), 8.98 (s,
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),

324-3.11 (m, SH), 2.98 (t, 2H),
[ ] 2.46 (s, 3H), 1.27 (t, 3H); MS m/z
[M+1] 660.07

33
on:

4-(4-(4-ethylpiperazine-1-yl)phenylamino)-N-(2-methyl-5-(3-
(trifluoromethyl)benzamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

'H NMR (300 MHz, DMSO-
NP N @ de)811.79 (s, 1 H), 10.54 (s, 1 H),

N HN o) 8.94 (s, 1 H), 8.68 (br s, 1 H), 8.65
HNW \ (s, 1 H), 8.50 (br s, 1 H), 8.46 (s, 1
A s/ o H CF, H), 8.40 (s, 1 H), 8.22 (s, 1 H), 8.18
s, 1 H), 7.71 (s, 1 H), 7.59 (dd, 1
74 H), 7.29 (d, 1 H), 3.03 (m, 1 H),
N 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-methyl-1H-imidazole-1-yl)-5-
(trifluoromethyl)benzamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

Z~
g HN’\O 0
HNW N
75 A s o H CF3 MS m/z [M+1] 610.67
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(R) -4-(cycl opropyl am no) - N- (5-(4-(3-(di met hyl am no) pyrrolidine-1 -y1)-3-
(trifluoronethyl)benzoam do) - 2- net hyl phenypt hi eno[ 3, 2-d] pyri m di ne-7- car box
am de 95 Woa011®93684- P- CF3 N-HN N7.-NH 11-1 NWVR (300 MHpcrRYROHAWGEL. 7 (S,
111), 10.2 (s, IH), 8.93 (s, 111), 8.63 (d, 2H), 8.49 (s, 1H), 8.25 (s,
111), 8.08 (d, IH, 7.55 (d, 111), 7.23 (d, IH, 7.04 (d, 111), 3.52 (m
511), 3.04 (m 111), 2.74 (m 2H) 2 43 (s, 311) 219 (s, 611) 1.93 (m
1H), 1.77 (m T%maé‘ﬁ(nm N2(Q'Dmetlgﬁl @&4-@1}116&1%19})&&&@ 1-yl)-3-

2011/ 093p84PC m1d ZPhenyl)th1eno[3 2-d Ipynmldme -7-carboxamide
\

(S)-4-(cyclop nn\/I amno)-=N-( -1 - -{3-
(trifluoronet hypbenzoam doX\: 2- rret hyI phenyl )t hijeno
[ 3, 2-d] pyrim di neg rboxa 96 0 re, O r-.- NO cF3 NHN (t i-N 1H NWR
( DVBGO, 300M—Iz; 8 11| 4(HN 10052(s, 111),| 8.89(s,
1H), 8. 64 m 2H) H& 8 39 H,8.19(m [3H), 7.70(s, 111), 7.58(d,
1H), 7.28(d, 11%% (MmO 1H), éH) . 2 43(s, 311), 2.17(d, 6H),
1.96(m @4H), (m 211)
N- (2- met hyl - 5 ( 3- ( 4- met hyl - 1H i mi dazol g 1- y1) - o Wz [M+1] 638.58
(trifluordret hypbenzoan do) phenyl) - 4- (&- met hyl pi peri di ne- 4-yl am no)t hijeno
[3,2- d]pyrimdine-7-carboxam de 97 (éeo 1140 CF3 N-1?1" '"7.-NH

(s)

N—

/

(S)-4-(cyclopropylamino)-N-(5-(4-((3-(dimethylamino)pyrrolidin-1-yl)methyl)-3-
(trifluoromethyl)benzoamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide

PN

N\gN HN@ o
HN%/& N

A s o H CF,

MS m/z [M+1] 606.57
77
N
£
N
4-(cyclopropylamino)-N-(2-methyl-5-(4-((4-methyl-1H-imidazole-1-yl)methyl)-3-
(trifluoromethyl)benzoamido)phenyl)thieno[ 3,2-d]pyrimidine-7-carboxamide
NP N @ 'H NMR (300 MHz, DMSO-
I HN o] ds)611.75 (s, 1 H), 10.53 (s, 1 H),
HNT XY N 8.89 (s, 1 H), 8.66 (s, 2 H), 8.46 (s,
I s / o H CF; 1 H), 8.39 (s, 1 H), 8.33 (br q, 1 H),
8.22 (s, 1 H), 8.18 (s, 1 H), 7.71 (s,
78 1 H), 759 (d, 1 H), 7.29 (d, 1 H),
N 3.03 (d, 3 H), 2.45 (s, 3 H), 2.18 (s,
/[ /> 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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111 NVR (DVSO, 300MHz): 8 11.75(s, 1H), 10.41(s, 1H), 8.93(s,
111), 8. 64(s, 211), 8. 49(s, 111), 8.24(s, 1H),8.21(d, 111). 7. 63(d,
1H), 7. 54(W@d.28H)09%6844(d, 111), 3.30(m 111), 3.02(q, 411), 3c43&011/000664

3H), 0.94(t,6H),0.82(m2H), 0.68(m 211).
4- (cycl opropyl am no) - N- (5- (4- (di et hyl am no)-3-(trifluoronethypbenzoam do) -2
- nmethyl pheny|)thienao [3 ,2-d]lpyrimdine-7-carboxamde 98 tsr-N Q0 4 0 CF3
11 0 H 1H NWR (DWVSO, 300 8 11. 72(s, 1H), (1 ) 9
1H), 8. 64(s, 1H), 8. 49(s, 111), 8. , ]’%%ﬁ?z é‘} M}E EM%O
111), 7. 58(d, 111), 00(a .14 39% fg
3.03(m 111),| % VE: . 24(5 3
1.90(m 2H), 16Q$]n*5 83(M ] ¢9,:67(rm8 - 81 s
4- (cycl opr opy] am no) N-(2 rret hyl - HEX nl(g)h’”
(trifluof@®ret hypbenzoam do) phenypt h| €no[ 3, 2-d] g))(g gl 355C(ar agl,de 99
(92 4 1 f-to cF3 N, N.., k7.-NHN /> (s3H),218(s3H)122(t,3H);

MS m/z [M+1] 580.58

4-(ethylamino)-N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-yl)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

CF3 MS m/z [M+1] 620.59

é S / "o
80 \
P,

4-(cyclopentylamino)-N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-y1)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d}pyrimidine-7-carboxamide

2~
N |N HN@ o)
HNW N

s o H CF3

N

81 N |

e P

"

MS m/z [M+1] 726.77

N-(2-methyl-5-(3-(4-methyl-1 H-imidazole-1-yl)-5-
(trifluoromethyl)benzoamido)phenyl)-4-(4-(4-methylpiperazin-1-
yl)phenylamino)thieno[3,2-d]pyrimidine-7-carboxamide
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ill NWMR (300 MHz, DMSO- d6)812.21(s, 111), 10. 72(s, 1H),
9.00(d, 211), 8.65(s, 1H),8.50(s, 1H), 8.46(s, 1H), 8.40(s, 111), 8. 24(s, 111),
8.17(s, 1Hyo 2611/obs¢®y 2H), 7.57(d, 1H), 3.04(m 1H), 2. 18cHKr2M1/0006683( M
211), 0.68(m 211). N-(2-chloro-5-(3-(4-nethyl-1Hi m dazole-1-y1)-5- WO
2011/ 093684PCT/ KR2011/ 000664

(trifluoronethyl)benzoam do)phenyl)-4-(cyclopropyl am no)thieno[3,2-d]lpyrim
di ne-7- carbokam de 100 OF\a O NNto CF3 N -HH NQ r.-NH N- 1H NWR ( DVBQ,

300MHz); |5 12 8&(s, 111), 8.96(
o%%z thasi

1H), 8. 84(dd, 1 #1(solH) , 8. 23(d,

1FD,(7.33(t, N-X47(m 411),
2.18(s, 6H), .16 0 1. \ . 84
(F0-4-(C;E?op’qzylg§ino)-N—(5-(4-( n%ghylg _ 31&2 ]

(trifluoremetnyl)benzoam do)-2-fl uorop 8(8 ar box

amde 101 61 A O r-N-..Nto cF3 N -s HK(N 3H)084(m iH)066(m 2H)

4-(cyclopropylamino)-N-(2-methyl-5-(4-(4-methyl-1H-imidazole-1-yl)-3-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

(s, 1H), 8.67 (d, 2H), 8.49 (s, 1H),
CF; 8.38 (d, 2H), 8.12 (s, 1H), 7.60 (m,
83 2H), 7.29 (m, 1H), 7.09 (s, 1H),

3.04 (m, 1H), 2.39 (s, 3H), 0.84 (m,

[N/>__ 2H), 0.70 (m, 2H)
N

4-(cyclopropylamino)-N-(2-methyl-5-(3-(2-methyl-1H-imidazole-1-yl)-5-
(trifluoromethy!)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

NN o 'H NMR (300 MHz, DMSO-
PN | HN . de)511.8 (s, 1H), 10.6 (s, 1H), 8.93
s/ o H

N
NN un 0 'H NMR (300 MHz, DMSO-
AN S N de)511.8 (s, 1H), 10.3 (s, 1H), 8.93
L/ o H CF, (s, 1H), 8.65 (s, 2H), 8.49 (d, 1H),
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),

(R) 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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NHN. , . ..

8.85(s, 1H), 8. 79(d, 1H), 8. 61(s,

g N 11-1 NWVR (300 MHz, DMSO- d6)512.05(s, 1H), 10.45(s, 1H),

1H), 8. 36(s, 1H), 8. 27(s, 111),

8. 24( s, 1Hyo80NMosesd 11) , 7. 54(d, 111),7.19(d, 111), 7. 14(s, p&Hkrod1ABosw111)

2.65(s,

311),

2.49(s, 311), 0.78(m 211),

0.64(m 2H).

N-(2-chloro-5-(3-(2, 4-di met hyl-1Hi m dazol e- 1-y1) - 5-

(trifluo

anet

yl ) benzoam da) phenyl )-4- (cycl opr

opylam no)thieno[3 2-d]

yrim

di ne-7-

(DVBO, 3
111),8.6
111),7.3
2. 44( s,

4-(cyclo
(trifluo
O0ado0-.

car bo
00MHz
B(s, 2
7(s, 1
BH) ,

pr opy

r t
BTN

xam de 102 0 & O ''. NCF3 N-sHOO
; 8N;i‘ 5(s, )Y 10.38(s, 1H),

H)
HH
0
|

no) - N- (2-net hyl-5
hypbenzoam do) phenypt hyeno[ 3, 2-d]

1 CF3 <;f)

aYaofS -\ 7/73(@, 111), 7. 66(
NW, Rl 411), 3.3
. §5(mg 1)90.69("m CF

| ¢7- NHHN. N- -
8.92(s,

S'HL INMR7.(364 dMHz, DMSO-
Qde)oil | 844 TH), B.AG( IHD), 355,
(s, 1H), 8.64 (s, 1H), 8.49 (s, 1H),
i e hid), 73 (s, 1H), 7.56 (d,

phHDi 1Ti3di (32 1H), ch2 oAbl ¢

3.06 (m, 1H), 2.30 (s, 3H), 0.80 (m,
2H), 0.66 (m, 2H)

c,0 111 NMW

R

2 103

4-(cyclopropylamino)-N-(2-methyl-5-(3-(4-methylpiperazin-1-yl)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

86

P72
b )
HN ) N
s o H CF3

-

'H NMR (300 MHz, DMSO-
de)511.8 (s, 1H), 10.4 (s, 1H), 8.93
(s, 1H), 8.64 (s, 2H), 8.51 (s, 1H),
7.94 (s, 1H), 7.75 (s, 1H), 7.67 (s,
1H), 7.56 (d, 1H), 7.38 (s, 1H),
7.27 (d, 1H), 3.77 (m, 4H), 3.05
(m, 1H), 2.43 (m, 4H), 0.83 (m,
2H), 0.69 (m, 2H)

4-(cyclopropylamino)-N-(2-methyl-5-(3-(morpholino-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

87

CF;

()

/7

'H NMR (300 MHz, DMSO-
de)511.8 (s, 1H), 10.5 (s, 1H), 8.93
(s, 1H), 8.66 (s, 2H), 8.50 (s, 1H),
8.25 (d, 2H), 7.98 (d, 1H), 7.58 (d,
1H), 7.27 (d, 1H), 3.83 (s, 2H),
3.04 (m, 1H), 2.70 (m, 8H), 2.44 (s,
3H), 2.39 (s, 3H), 1.80 (m, 2H),
0.83 (m, 2H), 0.69 (m, 2H); MS
m/z [M+1] 638.62

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

88

4\
HNT Y N
N
//g;§K\

'H NMR (300 MHz, DMSO-
d)511.8 (s, 1H), 10.7 (s, 1H), 8.94
(s, 1H), 8.68 (d, 2H), 8.48 (m, 2H),
8.39 (d, 1H),7.73 (d, 1H), 7.61 (d,
1H), 7.29 (d, 1H), 6.93 (s, 1H),
3.06 (m, 1H), 2.46 (s, 3H), 2.10 (s,
3H), 2.02 (s, 3H), 0.84 (m, 2H),
0.69 (m, 2H)
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Hto NHN
10. 14( s,

1H), 8. 22(woLkbh1/Bsckd( s, 111),
2H), 7.30(d, 1H), 7. 18(t, 111),

).

1H), 9. 01(s, 1H), 8. 77(s, 111),

.4 N 1H NVR (DVBO, 300MHz) ;

5 11.70(s, 111), 10.66(s, 1H),
8.68(d, 111), 8. 46(s, 1H) , 8. 40(s,
7.74(t,311),7.60(d, 1H), 7. 41b1/KR2011/000664
2.49(s, 311), 2.18(s, 311).

N-(2- et hyl -5-(3-(4-nethyl -1H i m dazol e-1-y1) - 5-
(trifluoronet 3vobenzoam do) phenyl) - 4- (phenyl am no)thi eno[ 3, 2-d] pyrim di ne-7
- WD 2011/09 @@@EQ};M gﬁﬁgﬂg)@ml Qr. .. .. i- NA1l.1.|b CF3
Hir ".rpl’ | é rifNidrombthyiBe d%ygz etl%?gﬂ F?\hlex%[alz?-dﬁg(?gmm—wﬂ&mﬂ%és 1H),
8.91(s, f11), 81(d, 114), 58(s 16(m 2H)
7.55(m R11), 7 33(t , 8 26(m 4H), 3. 04- Zlﬁalmlél—%oa gﬁ{zs gmso_
0.78(m 2H), 63 m F de)512.07(s, 1H), 10.55(s, 1H),
4- (cycl opr opy g 4- (4-net hylmaerm) Nesekd YH),- 864(s,
(trifluofoneth do)'ﬂ .v )th| eno[ 3, 2- d] fyy i $.51(8i NED,7 7% OXAYI de
105 VNH 7.53(m, 2H), 7.36(t, 1H), 7.15(s,
%9 1H), 3.73(m, 2H), 3.55(m, 2H),
3.16(m, 1H), 2.69(m, 4H), 2.49(s,
3H), 2.24(m, 2H), 0.85(m, 2H),
0.69(m, 2H).
4-(cyclopropylamino)-N-(2-fluoro-5-(3-(4-methyl-1,4-diazepane-1-yl)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide
NEN @ 'H NMR (300 MHz, DMSO-
I HN o] dg)511.8 (s, 1H), 10.6 (s, 1H), 8.94
HN XY N (s, 1H), 8.67 (d, 2H), 8.50 (s, 1H),
s/ o H CF, 8.33 (d, 2H), 8.07 (s, 1H), 7.60 (d,
1H), 7.29 (d, 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-1H-imidazole-1-yl)-5-
(trifluoromethyl)benzoamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide
N/ N @ 'H NMR (300 MHz, DMSO-
de)511.8 (s, 1H), 10.6 (s, 1H), 8.94
HN (s, 1H), 8.68 (d, 2H), 8.55 (m, 3H),
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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040CF31- N110 1i7.-NHHN 1 1H NMR (DVSO, 300MHz); 8 11.78(s, 111),
10.33(s, 111), 8.94(s, 1H),8.67(m2H), 8.58(s, 111), 7.57(d, 1H), 7.41(d, 2H),
7.27(d, Wpoody@8ss, 1H). 6.25(s, 1H), 3.22(m 111), 3. @¢emRr23idoonsed. 46(s,
311), 2.22(s, 6H), 2.20(m 2H), 0.87 (m 2H), 0.74(m 2H).
4- (cycl opropyl am no) - N- (5- (3- (2- (di net hyl am no) et hyl am no) - 5-
(trifluoranet hyphenzoam do)-2-net hyl phenypt hi enol 3, 2-dl pyrim di ne-7-carboxa
m de 106| F 04, 1 i & 3 T- N-s'"' 10 v-NH , 14-- 1H NWMR (DMSO
300MHz) ; | 8 12} 14(§ 1 (s, 1H), 8.96(s| 'glHmMrS. @4d ¥zl Homs®-43(s,
1H), 8.5D(s, fH), 8.08(dd, 111), (754 B, k) 107 ¢s29), 8.93H) .
7.05(d, f11), & , 3. 0% 1H), 2. 69(|s, b1y 64 4d, 280)S8.560) 10%-|16(m
1H, 1.7p(m {H)|, 0§82(m 0211), HO. ). | 7.55 (d, 1H), 7.46 (s, 1H), 7.32 (s,
(S)-4-(cyclopr | am no) - N- (5- (4-( met'hyl a0 r (©! 1] 81 1(s; Yi), | 3-
(trifluofomethypbenzoani do) - 2-fl uor gphenypt hi ens4 (m, 4H), 3.15 (m, 1H), 3.05
[ 3, 2-d] py?4 mi di ne- 7- car boxani de 1pMNOF0 a r-H (m, 1H), 244 ¢s, 38), 2.0 G6HEF3 N
v-NHc. 1H NWR (DMBO, 300MHz) ; o 1.89 (m, 2H), 0.84 (m, 2H), 0.69

N— (m, 2H)

/
(S)-4-(cyclopropylamino)-N-(5-(3-(3-(dimethylamino)pyrrolidin-1-yl)-5-
(trifluoromethyl)benzoamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide

N @ 'H NMR (300 MHz, DMSO-

il HN o) de)511.8 (s, 1H), 10.3 (s, 1H), 8.93

HN. X N (s, 1H), 8.64 (d, 2H), 8.49 (s, 1H),

s / "o H CF; 7.54 (d, 1H), 7.45 (s, 2H), 7.26 (d,

1H), 7.05 (s, 1H), 3.63 (m, 2H),

93 3.54 (t, 2H), 3.05 (m, 1H), 2.70 (m,
N 2H), 2.44 (s, 3H), 2.28 (s, 3H), 1.92

( J (m, 2H), 0.84 (m, 2H), 0.69 (m,

N 2H)
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-

d¢)611.8 (s, 1H), 10.2 (s, 1H), 8.93

o] n o] (s, 1H), 8.63 (d, 2H), 8.49 (s, 1H),

MNog NN CF3 8.25 (s, 1H), 8.08 (d, 1H), 7.55 (d,

Ng H H NS 1H), 7.23 (d, 1H), 7.04 (d, 1H),

94 -NH / 3.52 (m, 5H), 3.04 (m, 1H), 2.74

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)
(R)-4-(cyclopropylamino)-N-(5-(4-(3-(dimethylamino)pyrrolidine-1-yl)-3-

(trifluoromethyl)benzoamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide

'H NMR (300 MHz, DMSO-

dg)611.7 (s, 1H), 10.2 (s, 1H), 8.93

(o] n (o) (s, 1H), 8.63 (d, 2H), 8.49 (s, 1H),

N NSO CFs 8.25 (s, 1H), 8.08 (d, 1H), 7.55 (4,

95 NJg H H Q 1H), 7.23 (d, 1H), 7.04 (d, 1H),

VNH - 3.52 (m, 5H), 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)
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12.16(s,

111),

8.51(s, 111),

1H), 3. 54(Wo%bh1/03sck3(t, 111),
6H), 1. 82(m 1H), 0. 84(m 2H),

7.61(m 1H), 7. 45(s,

10. 43(s, 111), 8.96(s,

3.03(m 1H),
0.63(m 2H)

111), 8. 86(dd, 111), 8. 63(s, 111),
111), 7. 33(m 211), 6. 91(s,
2.08(s,

2. 2BCTKR2011/000664

1H),

(S)-4-(cycl opropyl am no) - N (5-(3-(3-(di ﬁet hyl am no) pyrrolidine-1 -y1)-5-
(t ri fl uoronet 1\/nhpn7nam' dn\ 2-fl uor nnhpn\/n'r hieno
[ 3, 2-d] pyrim i(mer(zya@;fr%ﬂh@w(m @Q&Me&)&&%éd%;ﬂdﬁ%@lymﬁOGM 108 4 a 0
CF3 ... 1. MO| shbrhethylNebkoamldoy 2Unckhy G FAAMRET-cdochamRR( 3
111), 10}63(s}—111)} 8.97(s 111} UQ{m111\ A{s 2H)
8.51(s, 111), 8 33(8, 111) 8. 30( s, 111) 8. 08( s, 1H lﬁ RMRM(DMSO, 300MHz); §
7.36(t, 111), 7} 20(s, 1H) 03\,@% 1H), 2 32(s, 3H) | 21.4%, S H}H) 0.5, 841))13.894,1) ,
0.68(m 2H). 1H), 8.64(m, 2H), 8.45(s, 1H),
4- (cycl opropy| am nﬁ”) - g‘r(B H [ rret hyl- 1H- | 8Belaz oile-8lih) 3H), 7.70(s,
(trifluoronethyl m do) - 2- 1 or ophenyl ) t hj e[ 3.5&dd] 1Y)y i m28dd,neHY,-|car bo
xamde |g. |- NH w 4.10(m, 1H), 2.80(m, 2H), 2.43(s,
N 3H), 2.17(d, 6H), 1.96(m, 4H),
1.65(m, 2H).
N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-yl)-5-
(trifluoromethyl)benzoamido)phenyl)-4-(1-methylpiperidine-4-ylamino)thieno[3,2-
d]pyrimidine-7-carboxamide
IH NMR (DMSO, 300MHz); &
11.75(s, 1H), 10.41(s, 1H), 8.93(s,
0 n Q cF 1H), 8.64(s, 2H), 8.49(s, 1H),
NS NN 3 8.24(s, 1H), 8.21(d, 1H), 7.63(d,
Ns~s N 1H), 7.54(dd, 1H), 7.24(d, 1H),
97 VNH AN 3.30(m, 1H), 3.02(q, 4H), 2.43(s,
3H), 0.94(t, 6H), 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,
NQN [0} j@ o 1H), 8.64(s, 1H), 8.59(s, 1H),
W N N CF; 8.49(s, 1H), 8.12(s, 1H), 8.06(d,
DN HOH 1H), 7.53d, 1H), 7.22(d, 1H),
H N 7.00(d, 1H), 5.14(d, 1H), 3.30(m,
98 [ ] 1H), 3.03(m, 1H), 2.68(m, 2H),
(0) 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-d]pyrimidine-7-carboxamide
'H NMR (300 MHz, DMSO-
&l dg)812.21(s, 1H), 10.72(s, 1H),
j@ CF; 9.00(d, 2H), 8.65(s, 1H), 8.50(s,
| \ 1H), 8.46(s, 1H), 8.40(s, 1H),
N* S 8.24(s, 1H), 8.17(s, 1H), 7.71(m,
99 VNH 2H), 7.57(d, 1H), 3.04(m, 1H),
2.18(s, 3H), 0.83(m, 2H), 0.68(m,
2H).
N-(2-chloro-5-(3-(4-methyl-1H-imidazole-1-yl)-5-
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109 NP=N N % 1.1 N CF3 HSHH 11-1 NWMR (300 MHz, Dwvs(Qd6)811.8 (s, 1H), 10.4
(s, 1H), 8.93 (s, 1H), 8.64 (s, 211), 8.52 (s, 111), 7.72 (s, 111), 7.56
(d, 2H), Wodsl®sesdH) . 7.25 (d, 11-1), 3.33 (m 4H), 3. @érfR0dilobhecs2. 44
(s, 311), 1.73 (m 611), 0.84 (m 2H), 0.68 (m 211)
4- (cycl opropyl am no) - N- (2- net hyl - 5- (3- (pi peridine-1 -y1)-5-
(trifluoronmethypbenzoam do)phenypthieno[3, 2-dlpyrimdine-7-carboxam de 110
NI, KCF3| NN NShilfrdtnctilyiibeRn{d3 edvijZ4-(c \Bdido éid[3,24 tthed- (9,
111), 8.P3 (S%&H&mdgﬂ%% (s, 215%;B 8. 5(3 (s, 111), )§u75[(d Ib?}l?) 7.56 (d,
1H), 7.48 s} 131) 7. 27 (d 3111+ 3. 30 (m4H)—2.49 (m—4H)y 2 44 (g,
311), 2.87 (q, 2H) 1.04 (t 311) 0.84 (m 2|—|)],HCNIQR ((DMSE_D3OOMHZ) )
4- (cycl opropy| am no) - N- (5- (3- (4- et hyl pi perazi n-12:yig 150, 10.36(d, usi,ohedhy pbenz
oani do) -| 2- met hyl pheafpgiyerm| 3, 2- d] pyri mi di ne-#H); 8. $magnide 9.64s,/ 1H),-- N
N1. 1CF3 \NN. HH CH31430) OM 10.851(s, 1H)H) N (d, 8810 BD6(d, 3,
111), 8.B63 (s} ﬁ“l § H 49 ¢, N~ 8- 25 (m 21W), 76Hih, (), 1Hp3(,7185 |(d,
111), 7. ZFO(O(d jni'ﬂ 4.77 (m 1HW(3.04 (m 111).05(@. 39, 6x7(dHH), 2.02@, (M
4H), 2.18 1.95 (m 411), 94-84 (m 211)1H)0.581(nm 11DH)2.186 6y [[ MH ]
625. 18 2.16(m, 1H), 1.76(m, 1H), 0.84(m,
4-(cycl opropyl am no) - N-(2 rret hyI 5-(4- (1 nmet hylzj{)p@zﬁs(dj laH)4 yl oxy) - 3-
(t rifluoromnet ||‘y'puei"|208.||| uu; pllcllypt fri c||U|_ 32 UJ pyt+m dine—7—carboxani-de€ WO
2011/ 093684 PCWﬂﬂﬁﬁ.clﬂ‘}@@ﬁ’%ﬁnd)ﬂ?—(59(4P{Bl-(d1methylammo)pyrrohdme- -yl)-3-
(trifluoromethyl)benzoamido)-2-fluorophenyl)thieno[3,2-d]pyrimidine-7-carboxamide
'H NMR (300 MHz, DMSO-
&I o de)612.05(s, 1H), 10.45(s, 1H),
N N@N CF, 8.85(s, 1H), 8.79(d, 1H), 8.61(s,
T H H)\© 1H), 8.36(s, 1H), 8.27(s, 1H),
Nsy~~s 8.24(s, 1H), 8.00(s, 1H), 7.54(d,
o1 | ©-NH N 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-y1)-5-
(trifluoromethyl)benzoamido)phenyl)-4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-
carboxamide
IH NMR (DMSO, 300MHz);, &
11.75(s, 1H), 10.38(s, 1H), 8.92(s,
N onijLNo CF, 1H), 8.63(s, 2H), 8.49(s, 1H),
SN HM\Q’ 7.73(s, 1H), 7.66(s, 1H), 7.55(d,
Yy S H 1H), 7.37(s, 1H), 7.25(d, 1H),
102 | p-NH NN~ 3.76(br, 4H), 3.30(br, 4H), 3.03(m,
0 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)thieno[ 3,2-d]pyrimidine-7-carboxamide
IH NMR (DMSO, 300MHz);, 6
11.70(s, 1H), 10.66(s, 1H), 10.14(s,
CF; 1H), 9.01(s, 1H), 8.77(s, 1H),
ﬁk k@ 8.68(d, 1H), 8.46(s, 1H), 8.40(s,
1H), 8.22(s, 1H), 8.18(s, 1H),
103 7.74(t, 3H), 7.60(d, 1H), 7.41(t,
2H), 7.30(d, 1H), 7.18(t, 1H),
2.49(s, 3H), 2.18(s, 3H).
N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-yl)-5-
(trifluoromethyl)benzoamido)phenyl)-4-(phenylamino)thieno[ 3,2-d]pyrimidine-7-
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\' N NHO CF3 11-1 NWR (300 MHz, DMSO- d6)811.8 (s, 114), 10.3 (s, 111),
8.93 (s, 1H), 8.64 (s, 2H), 8.50 (s, 1H), 7.55 (d, 111), 7.45 (s, 1H, 7.32
(s, 1H), wWo2dlwsesdH), 6.88 (s, 1H), 3.33 (m 411), 3. 04chRr2t1l000664- 43 (S,
3H), 1.97 (m 4H), 0.82 (m 211), 0.68 (m 2H)
4- (cycl opropyl am no) - N- (2-net hyl -5-(3-(pyrro lidine-1 -y1)-5 -
(trifluoraonethyphenzoam do)phenyl)thieno[3 2-d]lpyrimdine-7-carboxam de 113
Nc-z:N I} ?NN J;\Q-éxmgﬁ% H ifl NMR (300 M—IZ, DMSO- d6)811.8 (s, 111), 10.6
(s, 111)-8-9 1H) 866 (s 21-1), 859 (s—1H)y 760 (d—H)—7]45
(d, 2H),|7.24 lH), 6. 88 (s, 111), 4.14 (m H-H)NM& IEIV(SS),, ﬁ]ﬂMHﬁ 84 (m
1H), 2.44 (s, 311) 4H), 0.84 (m 2H)| 1200563 160y 104819, 1H), 8.91(s,
(R) -4-(cycl oprop Ay 1- 5- (3 - (2-nEDhy$.pydy aH)di 8188(s, 1M},)|- 5-
(trifluofoneth Gﬁégm dgjp I t hi eno[ 3, 2- d] $36(s, MH)| 8a6(t,cCENDOSAGMM, Je 114
[----NN ’g&l H i NVR (300 MHz2H)DVBEXS) 6HY, . 8.26@n, 2H),,| 10. 4
(s, 1H),|3.93 8. 66 (s, ETIM. 8 52 ('s,| 3104-2)91(m,. FB)( R.224s] 1BH), 1. 42
(d, 2H),|7.26 (d 1H) 6.98 (s, HI), 3. 45 (q, [40)8(m32@Y068¢m,2H)., 2. 44 (s,
3H), 1.1p (t, 611), 882 {ll; 211), 069 \ll; 21
4-(cyclopropylamino)-N-(2-fluoro-5-(4-(4-methylpiperazine-1-yl)-3-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide
1H NMR (DMSO, 300MHz), &
O 11.78(s, 1H), 10.33(s, 1H), 8.94(s,
NN N CF; 1H), 8.67(m, 2H), 8.58(s, 1H),
N~| S H H 7.57(d, 1H), 7.41(d, 2H), 7.27(d,
NH HN 1H), 7.08(s, 1H), 6.25(s, 1H),
105 |V~ 1. 3.22(m, 1H), 3.07(m, 2H), 2.46(s,
']‘ 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-
(trifluoromethyl)benzoamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide
IH NMR (DMSO, 300MHz); 6
12.14(s, 1H), 10.26(s, 1H), 8.96(s,
on@ 1H), 8.84(dd, 1H), 8.63(s, 1H),
9\@“3 8.50(s, 1H), 8.24(d, 1H), 8.06(dd,
l ‘ 1H), 7.61(m, 1H), 7.29(t, 1H),
7.05(d, 1H), 3.47(m, 4H), 3.02(m,
106 VNH 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-yl)-3-
(trifluoromethyl)benzoamido)-2-fluorophenyl)thieno[3,2-d]pyrimidine-7-carboxamide
IH NMR (DMSO, 300MHz); &
12.16(s, 1H), 10.43(s, 1H), 8.96(s,
CF; 1H), 8.86(dd, 1H), 8.63(s, 1H),
\Iﬁk k@ 8.51(s, 1H), 7.61(m, 1H), 7.45(s,
S 1H), 7.33(m, 2H), 691(,
107 VNH 1H),3.54(m, 4H), 3.13(t, 1H),
N’ 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-(cyclopropylamino)-N-(5-(3-(3-(dimethylamino)pyrrolidine-1-yl)-5-
(trifluoromethyl)benzoamido)-2-fluorophenyl)thieno[3,2-d]pyrimidine-7-carboxamide
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4- (cycl opropyl am no) - N- (5-(3-(di et hyl am no)-5-(trifluoronmethypbenzoam do) -2
- nmet hyl phenypt hi eno[ 3, 2-d] pyri m di ne-7- carboxam de 115 f-z-N N ?N 1410 NO
CF3 NsH HybMofdobsddWR (300 MHz, DMSO- d6)811.8 (s, 1H), bRraAs811/0bbdes 8. 93
(7s,541Ti, 8111.64) (,;,402H(s): 8111.5)0 (p331H(s): 111), 7.25(d,1H), 6.97
(s,1H), 6.36 (t, 111), 3.14 (q, 211), 3.04 (m 111), 2.44 (s, 3H), 1.18 (t,
311), O. ( 211), 0.68 (m 211)
4- (cycl opropy] am no) - N- (5- ( 3- (et hyl am no) - 5- (tirif | NGIROEBMSY, ) TvenanRgnsdo) - 2-
met hyl phenyl )t hi eno[ AR-4] pyyi mi di ne- 7- car boxamx(s, W), 10.63(s, 1H), 8.97(s,
2011/ 093p84PCT/ KR2OLJ/ 0ROK64L 116 dp.7- - - - N \  NN5 3R ekt HnHNs. (sl L 1HIVR
(300 Mz, DMVBCM (S, MI0)) 16.3 (s, 1H) .| 8588 15,8338, 18), 66308, 2H).
8.51 (s,|1H),| Mss3s(d, 1H), 7Y¥38 (s, 1H), 7.33is 8.dskd) 10y, 24564, 10}
7.01 (s,|igel)| &-NHO (d, 111), My04 (m 1H), 2.[783dw1 117,208, 440)( $.04@iL 1
2.22 (s,|3H),[2.18 (m 2H), )N (m 2H), 1.45 (Hy 2343, WS.(6E, A1)
0.69 (m 2H) 0.84(m, 2H), 0.68(m, 2H).

4_(Cyclopropy a nn\ l‘L(2 met-hy 5 /’2 (A1 et hyul ni noari dine-4-vliam ne)—6-

) tl I \.I. IIDLII]IHI rJ\allUfII\a -t yIMIIIIIUl £ 4
(trifluofromnet hypiyelﬂﬁmpmxdm)a N

Nt/ =

|
y T
qayp(in-&iimihm PHdpizdled gi)re- 7- car boxam de 117
l. (trifluoromethyl)benzoamido)-2-fluorophenyl)thieno[3,2-d]pyrimidine-7-carboxamide

~N O 0 'H NMR (300 MHz, DMSO-

N CF3 | do)511.8 (s, 1H), 10.4 (s, 1H), 8.93
Dy ’ N N (s, 1H), 8.64 (s, 2H), 8.52 (s, 1H),
- 7.72 (s, 1H), 7.56 (d, 2H), 7.32 (s,

N 1H), 7.25 (d, 1H), 3.33 (m, 4H),

3.04 (m, 1H), 2.4 (s, 3H), 1.73 (m,
6H), 0.84 (m, 2H), 0.68 (m, 2H)

109

4-(cyclopropylamino)-N-(2-methyl-5-(3-(piperidine-1-yl)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

'H NMR (300 MHz, DMSO-

W de)511.8 (s, 1H), 10.4 (s, 1H), 8.93

(s, 1H), 8.65 (s, 2H), 8.53 (s, 1H),

7.75 (d, 2H), 7.56 (d, 1H), 7.48 (s,

1H), 7.27 (d, 1H), 3.30 (m, 4H),

110 2.49 (m, 4H), 2.44 (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-

j@\ de)511.7 (s, 1H), 10.3 (s, 1H), 8.93
W (s, 1H), 8.63 (s, 2H), 8.49 (s, 1H),
8.25 (m, 2H), 7.57 (d, 1H), 7.45 (d,
0 1H), 7.25 (d, 1H), 4.77 (m, 1H),
i fj 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

| m/z [M+1] 625.18

4-(cyclopropylamino)-N-(2-methyl-5-(4-(1-methylpiperidine-4-yloxy)-3-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide
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Il NVMR (300 MHz, DMBO- d6)511.93(br, 111), 10. 61(br, 1H),
9.07(s, 111),8.87(s, 111),8.50(d, 2H), 8.42(s, 114), 8.25(s, 1H),

8. 18(d, 2h 261 1B6&a111) , 7. 63(t, 2H), 7.41(t, 1H), 3.04( WerAdR2012000&6S.,
311), 0.84(m 2H), 0.72(m 2H). CF3 NNO HHN)_ N

4- (cycl opropyl am no) - N- (3-(3-(4-net hyl -1H i m dazol e- 1-y1) - 5-

(trifluoraonethypbenzoam do) phenypt hi eno[ 3, 2-d] pyri m di ne-7-carhoxam de 118
MOD & NNB.-N PO NNCE3 HHIN)._ N III NI\/R(SOO MHz, DMSO-
d6) 812. 5Dp( br, LH), 10N50MNor ,d 92((; 111), 8. 86}%}%“].@)(5 aHKOK(ﬁ:; (s, 1H), 8.93
1H), 8. 47(s, 2H) 9) 1&#8 YH)/ 8.63(($2H), 8.50 (s, 1H),

, 3. 05( mslézﬁ 108 718( &, 199y 3295, 86( m

1H), 7. 62{( dd, 101), 73 13{d H)N3 8(N
2H) |

211), 0.[70(m 1H), 7.25 (d, 1H), 6.88 (s, 1H),

112 N 3.33 (m, 4H), 3.04 (m, 1H), 2.43 (s,
( 7 3H), 1.97 (m, 4H), 0.82 (m, 2H),
0.68 (m, 2H)

4-(cyclopropylamino)-N-(2-methyl-5-(3-(pyrrolidine-1-yl)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

'H NMR (300 MHz, DMSO-
ds)511.8 (s, 1H), 10.6 (s, 1H), 8.94

N, / 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-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

' 'H NMR (300 MHz, DMSO-

NN Q \/©\ Q CF. | 46)811.8 (s, 1H), 10.4 (s, 1H), 8.93
N WLN N 3 | (s, 1H), 8.66 (s, 2H), 8.52 (s, 1H),
N % H H 7.55 (d, 1H), 7.42 (d, 2H), 7.26 (d,
1H), 6.98 (s, 1H), 3.45 (q, 4H),

14 N 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-
dg)511.8 (s, 1H), 10.3 (s, 1H), 8.93

W j@ (s, 1H), 8.64 (s, 2H), 8.50 (s, 1H),
7.54 (d, 1H), 7.40 (s, 1H), 7.33 (s,
1H), 7.25 (d, 1H), 6.97 (s, 1H),

115 6.36 (¢, 1H), 3.14 (g, 2H), 3.04 (m,
1H), 2.44 (s, 3H), 1.18 (t, 3H), 0.86
(m, 2H), 0.68 (m, 2H)

4-(cyclopropylamino)-N-(5-(3-(ethylamino)-5-(trifluoromethyl)benzoamido)-2-
methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide
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4- (cycl opropyl am no) - N- ( 2- net hoxy-5-(3-(4-nethyl-1H i m dam e-1-y1)-5-
(trifluoronet hyDbenzoam do) phenypt hi eno[ 3, 2-d] pyri m di ne- 7- car boxam de 119
0 Si C F3 wbizolY\B36s300 MHz, DMS0- d6) 811.82(br, 1H), 11. 64ebtiudrbdi1oodsss 57 ( br

111),

3.30(m

9. 14( s,
8.41(s,111),8.23(s, 1H), 8. 18(s,

11)

111), 9.07(s, 1H),8.70(s, 111), 8.
1H), 7. 83(s, 111),

2.49(s, 3H), 2 25(s, 3H)

1.01(m 4H)

46(s, 111),
7.72(d, 114),
NN HH O Isk )_ /

4- (cycl opropy
uor on
09368

- (trifl
WO 2011/

116

car boxyam do) - N- ( 2- net hyl - 5- ( 3- (
et hypbenzoam dg) phenypt hi eno[ 3, 2-
APCT/ ﬁ@&lllooo 120NN *| CF3

CF
\ N N 3
ﬁ'N

H H
H S
HN
T

4ﬁ{ﬁ¥dMR.-%bblﬂhﬁﬁ29hﬁxi
c% ollmero73 afppx%ani

&N ) 451 (s, 1H),
7.53 (d 1H),738 G, 1H), 7.33 (s,
1H), 7.24 (d, 1H), 7.01 (s, 1H),
6.30 (d, 1H), 3.04 (m, 1H), 2.78
(m, ,1H), 2.44 (s, 3H), 2.22 (s, 3H),
2.18 (m, 2H), 1.91 (m, 2H), 1.45
(m, 2H), 0.83 (m, 4H), 0.69 (m,
2H)

4-(cyclopropylamino)-N-(2-methyl-5-(3-(1 -methylpiperidine-4-ylamino)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

117

A\Mo@k@r

'H NMR (300 MHz, DMSO-
de)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(t,
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-yl)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

118

MeO

AN’NOQ)‘\Q/

'H NMR (300 MHz, DMSO-
dg)812.50(br, 1H), 10.50(br, 1H),
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), 7.13(d, 1H),
3.98(s, 3H), 3.05(m, 1H), 2.19(,
3H), 0.86(m, 2H), 0.70(m, 2H).

4-(cyclopropylamino)-N-(2-methoxy-5-(3-(4-methyl-1H-imidazole-1-yl)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

7.30(d, 3H),

N
yl)-5
de

119

'H NMR (300 MHz, DMSO-
dg)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), 7.83(s, 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-yl)-5-
(trifluoromethyl)benzoamido)pheny!)thieno[3,2-d]pyrimidine-7-carboxamide
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N 1H NMR (300 MHz, DMSO- d6)811.62(br, 111), 10.58(br, 114),

9.20(d, 211),8.72(d, 1H), 8. 48(s, 1H),8.41(s, 111), 8. 24(s, 111),

8. 20('s, 1HyoBoAlosssdH) , 7. 73(s, 1H),7.61(m 411), 7. 34(d, Lipra/kabPldosed1l) ,
2.20(s, 311) 4- benzoam do- N- (2- et hyl -5-(3 -(4-net hyl - 1Hi m dazol e-1
-y1)-5- (trifluoronmethypbenzoam do) phenypt hi eno [3

, 2-d] pyr imidine-7- carboxami de 121 I\Il\l ki 1H NM (?nn |\/|—|7

d6) 812. 21( br, L11) -. s, 111), 8 HO( $y so-
1H), 8.51 s,lH . 8. , 51 058b 1H),
7.70(m 1H), ¥ N1 1)/ “ -38 20( 5@;8(5
0.68(m 211). 3 N 241 1 ), 824(S

4- (cycl opr opyl am no) - N-(2f|uor05 (3 (4 nmet hy l%—(r (g 8 3m),Y —},),3}%’
(trifluord?et hyl ) benzoani do) phenyl )t hi gfloj 3, 2-d ryg](q; n@m - £34Rox gAY (de
122 NN 249(s 3H), 2.20(s, 3H)

4-benzoamido-N-(2-methyl-5-(3-(4-methyl-1H-imidazole-1-yl)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

NN oF o 'H NMR (300 MHz, DMSO-
AL j:j]\ cF. | 9981221Cr, 1H), 1064(r, 1H),
N NJ\Q/ 3 | 8.98(s, 1H), 8.89(dd, 1H), 8.70(s,

H

N
H s/ H 1H), 8.51(s, 1H), 8.46(s, 1H),
8.40(s, 1H), 8.24(s, 1H), 8.17(s,
121 N 1H), 7.72(s, 1H), 7.70(m, 1H),
\ Z 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-1H-imidazole-1-yl)-5-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide

'H NMR (300 MHz, DMSO-

~
NN
HoN l de)811.70 (s, 1H), 9.01 (s, 1H),
2 s/ N o 8.91 (s, 1H), 8.87 (s, 1H), 8.56 (s,
H N,/( cl | 1H), 8.40 (s, 1H), 8.11 (s, 1H), 7.89
122 H N (br s, 2H), 7.60 (m, 2H), 7.28 (d,
H CF; | IH), 7.18(d, 1H), 2.40 (s, 3H)

4-amino-N-(5-(3-(4-chloro-3-(trifluoromethyl)phenyl)ureido)-2-
methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide

'H NMR (300 MHz, DMSO-

CFs do)811.76(br, 2H), 9.06(d, 1H),
8.94(s, 1H), 8.64(m, 2H), 8.51(s,

N4\
A \IN o j@\ j)L 1H), 8.40(d, 1H), 8.21(s, 1H),
QWN N" N N"Sy | 7.94(d, 1H), 7.53(d, 1H), 7.32(m,
123 S H 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)phenyl)ureido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide
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H2ZNI N * H C CF3 1H NWR (300 MHz, DMSO- d6)811.70 (s, 114), 9.01 (s,
111), 8.91 (s, 111), 8.87 (s, 111), 8.56 (s, 1H), 8.40 (s, 1H), 8.11 (s,
111), ( 11), 7.60 (m 211), 7.28 (d, 114), 7, 2.40
(s 311)8‘%22?1#{03‘?’)68g 5. (3 (4-chloro-3-(trifluoronethyl)p er?é'%ﬁ}%"u%%ﬁ‘ 2.
nethylphenypthleno[B 2-d] pyri mdi ne-7-carboxam de 123 CF3 al 0 a NNN'---N
HHH 111 NMR (300 MHz, DMSO d6)811. 76(br,211),9.06(d, 1H), 8.94(s,114),
8.64(m RH), 8. 51(%%\111), 40(d, 1H), 8.21(s, 111), 7.94(d, 1H), 7.853(d,
1H), 7.3p(m pH),N .;‘b 3, 04(m 1H), 2/ 37(s, 311), 2.18(s, 3H),
0.85(m Pp11), 55

4- (cycl opropy| a y 3-(3-(4-net hyl - 1H i m dazol e-1 -yl)|-5-
(trifluofomethy/\p y i 2nyp nek3, 2 py[ i car boxam de
WD 2011/ D9368UPCT/ KR2011/ 000664 124 w2 itllg’]r%'%é ﬂ-”gﬁ%;b 17 [ M1].

OCF3 1| 124
N

L
N

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

Iz

CF; MS m/z : 573.19 [M+1].

125
N
£
N
N-(3-((4-(cyclopropylamino)thieno[3,2-d]pyrimidine-7-yl)ethynyl)-4-methylphenyl)-3-
(4-methyl-1H-imidazole-1-yl)-5-(trifluoromethyl)benzamide
MS m/z : 605.15 [M+1]
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
H IH NMR (DMSO, 300MHz); &
N/=N N CF; 10.54(s, 1H), 8.54(s, 1H), 8.48(s,
7 & @ 1H), 8.19(m, 3H), 8.05(d, 1H),
HN s N 7.91(d, 1H), 7.70(d, 1H), 7.51(d,
127 A ) 1H), 3.55(s, 2H), 2.98(m, 1H),
2.59(s, 3H), 2.38(m, 10H), 0.97(t,
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)methy!l)-3-(trifluoromethyl)phenyl)-4-methylbenzamide
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7.--N
344- (cycl opropyl am no) t hi eno[ 3, 2-d] pyri m di ne-7-ypet hynyl)-4-nethyl -N-(3-(4

- met hylwhyiiosgol e- 1-y1) - 5-(trifl uoronet hyl)phenyl)b@mmﬁ%ooéw I
H ISIN HCF3 Ms nilz : 573.19 [Mrl]. O 125

IH NMR (DMSO, 300MHz); o
10.41(s, 1H), 8.56(s, 1H), 8.49(s,

H
~N N. _~_CF 1H), 8.24(d, 1H), 8.18(d, 1H),
"L@)@}; ‘@ 3 8.11(d, 1H), 8.03(d, 1H), 7.92(d,
HN 5 1H), 7.52(d, 1H), 7.33(d, 1H),

g | A % 4.60(m, 1H), 3.01(m, 1H), 2.60(s,

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-(trifluoromethyl)phenyl)benzamide

Test 1: Kinase activation assay (ICsp)

5) A kinase domain (Millipore) comprising the entire cytoplasmic sequences of Ber-
AbI™ and Ber-Abl™"! 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 10~0.0001puM.

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 250uM Na3;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 10uL 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 10uL of ATP solution (5~300uM) 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

100



N- (34(4-(cycl opropyl am no)t hi eno[ 3, 2-d] pyri m di ne- 7-yDet hyny1) - 4- met hyl phen
y1l)-3- (4-nethyl-1Him dazol e-1-y1)-5-(trifl uoronmethypbenzam de ENLCF3
Nrah ir wobibiiMosgl z @ 605.15 [Mrl] 126 N) | PCT/KR2011/000664
3-44- (cycl opropyl am no) t hi eno[ 3, 2-d] pyri m di ne-7-ypet hyny1l) - 4- net hyl - N- (4- (
(4- nethyl pi perazine-1-yOrethyl)-3-(trifluoromethyl)phenyl)benzam de 1H
NVR (DMSO, 300MHz); 8 P=NO111NCF3

(excitation wavelength: 485nm, and emission wavelength: 530nm).

And the inhibition on kinase reaction was calculated for the sample in the range of
0~100% as compared to the control group, and the concentration on x-axis at 50%

inhibition was obtained as an inhibitory concentration (ICsq) value.

50% inhibitory concentration (ICsq)
Y = bottom + (top-bottom) / (1 + 10exp(X-logICsp))

The ICsy values of Ber-Abl™ and Ber-Abl P kinases for the compounds obtained

10 in the examples were summarized in Table 2.

Table 2
Example | Ber-Abl™ Ber-AbI™!*' | Example | Ber-Abl™ | Ber-Abl™'™!

3 * *ok ok 56 **% ok ok
6 * *kk 61 * *
7 % %k 65 * %k %k k
8 * * 66 *% skokok
12 * *%k 67 * *kokok
14 %% ok 68 *k % sk ok
17 * *kok 7 * * ko
23 %* %k %k 76 * *
24 % % 78 * &k
29 * k% 83 * *
30 *kk % %k 86 * * %k
31 * * 87 * *
36 * ok 93 * *
39 * * 107 * **
41 * * 110 * *¥
43 * *% 113 %k %k
45 * * 116 * *
49 * * 121 * *

* represents ICs value in the range of 1nM to 100nM

** represents ICsg 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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10. 54(s, 1H), 8.54(s,1H), 8.48(s, N, /0Ir 1H),8.19(m 3H), 8.05(d, 111), HNS
7.91(d,1H), 7.70(d,1H), 7.51(d, 127 AN 1H), 3.55(s, 2H), 2.98(m 1H), 2.59(s,
3H), 2. 38y@20hWoess0. 97(t, [-- 3H), 0.80(m 2H), 0.64(FcrAdR2011/000664

344- (cycl opropyl am no) t hi eno[ 3, 2-d] pyri m di ne-7-ypet hynyl) - N- (444-

et hyl pi perazi ne-1-yOnet hyl )-3-(trifl uoronet hyl)phenyl)-4-net hyl benzam de
WO 2011/ 093684PCT/ KR2011/ 000664 128 NP=N4 1J , c¢3 ,0lWHNs A 1H NMR ( DMSO,
300MHz) ; Es 10A43hewd i) Té189( the idvehtivéceticundd lveSexéll eht 1idibifordy @¢hilvifyldn ,

8- 11(d. 118}, 2Lt BEL AT 9%ihses.
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111), 7.52(d, 111), 7.33(d, 111), 4.60(m 1H), 3.01(m 1H), 2.60(s, 3H),
2.38(m 4H), 2.28(s, 3H), 1.93(m 211), 1.71(m 2H), 0.83(m 211), 0.69(m
2H) WO 2011/093684 _ L PCT/KR2011/000664

344- (cycl opropyl am no) t hi eno[ 3, 2-d] pyri m di ne-7-ypet hynyl)-4-nmet hyl - N-(4- (1
- met hyl pi perazi ne-1-yl oxy)-3-(trifluoronmethypphenyl)benzam de Test 1:

Ki nase activation assay (1050) 5A kinase domain (MIIlipore) conprising the
entire cyWiIPATISICLAEMIEINESSs of Bcr- Abrt and Bcr-AblT3151 nutati on ki nases
and a tyrosi ne kinase assay kit (Panvera, P2837) were used to neasure an

i nhibitory activation on Bcr-abl. O her kinases such as FGFR, Flt, KDR
PDGFR, Fnk,A Eorhpoundfseledieé ZomSthe graupdtomastingaifa thikss] 3 j2edipyrimkidiby déhatisaof

Eeanpl es. 1 0850 08 QEBRTTE R BT o FPHRE 0 PRSP Se R BAPPER Lo o

concentration NfX|P- & 00Q1RM The each kinase was dilluted with a

ki nase buf figiX0 conratf 30-300ng/ assay by using the each Kd

val ue. The g;&ﬁmf{ S 58 gd of 100nM HEPES (PH 7.4), 25mM MyCl2,
10nmM MnC12, ‘andS RM Na3VO4, being kBpt refrigerated after filtered. 15
The test was}&(r:onduct ed in 96 well polystyrene round bottom plates. First,
10pL of thé" ¥t ed sanpl e was conbined with 100., of the enzyne solution
at room t enpa-@H#GR £ oICCLomMOwORSRUsi ng a shaker. 100, of Poly (GQu, Tyr)
4:1 (Sigm) majri ut | in,an roprial£. concentration and 104, of ATP
sol ution (éﬁ‘ﬁOéﬁTm&l&g&éﬁ)iﬁrW@é% “20 and subjected to a reaction
at room t elRJanaRdace éaoh ifdepehdunt]e H, i0) salkglh akes scydobkkiyl;60 m nutes, an EDTA
sol uti on was. j_fqleaf there%o to c%rg‘l ete the kinase reaction and the reaction
m xture wadt 1Sdf:1he{qgen, Nk Of PEOXYri hut es at room tenperature. A tracer,
an anti body, iarc zarfl vorescknedaitl ahichalsi ansubbtithtedi biits@Bstitgtad thyorn &ol3uti on

were mxed at ,a.ratjo of 1:1:3 to prepare a detecting | ugd 0 of

whi ch was adalé’dﬁiuﬁn'if‘rf&%é%?éré%ﬁ‘m 058 Cﬁ?ﬂi“%b‘%é@f"&?nt -ﬁ(gz, r'géjg?]ivgg’ Q}H’r'oom

t enper gt UL e Egg 696mﬁyh9@rok9-(a_63ﬂk§ﬂ$ _€(E3=gcﬁﬂoagk3_d9 -@C18)) R sdlk ghininig s-(OHok ed

out and the val ue was ured. usin r

2011/ 093684PEH71€ m‘%gg‘gﬂzs)e{ék@%‘i"éﬁ %ﬁ%ﬁ#é@%‘&%ﬁnﬁg%%wﬁ%i on

vva}/el Iengt 3: f @Qnﬁbz_nhetelmarﬁn dnc?1 heCHHMDR), _l%h'btéfbdfdggl(gkik@asﬁhé@ﬁp i BN aﬁ\/ﬁﬁteger |

cal cul ated for e sanpl e t ange - 0 3sS .compared tq t cpntro

oroup. and t REMBGIREHOrhend e hdeent b arkr e fad BieReiEtdas an

i( lngg gi) t 3 ry gﬁﬁﬁiﬁﬁﬁtﬁﬁ:ﬂi&%ugdt@l@d by;al ?ﬁstitﬁerﬁ@%febt)ﬁ(ﬂl:ﬁl@h‘f ﬂcrgyisme@msﬁag io® n:+_h
= bott + (top-bQtto . e -1 0 e

| C50 val ues 6’?1‘)&?1?31 Y"Baﬁ?gkﬁcﬂlmn%ﬁiégﬁé&é@’% Ct‘ﬁ‘lj %’S’ﬁﬁ{%nds obt ai ned

10 in the xR €X=09Rt GBI, hzadxyC, Jalbl £C2scydiabikel, T, sheterocycloalkyl, Cs.

14aryl, or C,.jsheteroaryl, wherein the aryl, heteroaryl, and heterocycloalkyl are each

independently unsubstituted or substituted by C,ealkyl, C;salkoxy, Cs.scycloalkyl,
R3-C2.7heterocycloalky1 or C,.7heterocycloalkyl, and R3is Ci.salkyl, 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, -CF;, C,¢alkyl, Csscycloalkyl, -
(CH,),-Cygalkylamino, -(CH;),-diC;salkylamino, -(CH;),Ci.¢alkoxy, -(CHa)n-
0S(=0),-C¢alkyl, -(CH3),-Cs.jsaryl, -(CHj),-Cs.isheteroaryl and -(CH),-Ca-

1sheterocycloalkyl, wherein n is an integer number of 0 to 3.

3. The compound of claim 2, wherein
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Exanpl e Bcr-Abl " Bcer-Ab113151 Exanple Bcr-Abl" Bcr-Abl T3151 3 * *** 56 **

* k% 6 ** k%% 61 * * 7 * k% 65 * k%% 8 * * 66 ** k%%

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;_galkyl, halogen, diC;_¢alkylamino or C,.¢alkoxy.

4. The compound of claim 1, wherein
Z is H, methyl, ethyl, 2-hydroxyethyl, 2-morpholinoethyl, isopropyl, cyclopropyl,
cyclopentyl, cyclopropylcarbonyl, 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.

5. The compound of claim 1, which is selected from the group consisting of:

1) (E)-3-(2-(4-aminothieno[3,2-d]pyrimidine-7-yl)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-yl)methyl)-3-
(trifluoromethyl)phenylcarbamoyl)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-
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12 * ** @7 *x kkk [ k* kkk GG *kk*k kkk 7 * *kk T] * *kx* 23 *x *kx* JG * * 24
* x 78 * **
WO 2011/093684 PCT/KR2011/000664

carboxamide

12) 4-amino-N-(5-(3,5-dimethoxyphenylcarbamoyl)-2-methylphenyl)thieno[ 3,2-
d]pyrimidine-7-carboxamide;

13) 4-(4-methoxyphenylamino)-N-(2-methyl-5-(3-
(trifluoromethyl)phenylcarbamoyl)phenyl)thienof3,2-d]pyrimidine-7-carboxamide;

14) N-(2-methyl-5-(3-(trifluoromethyl)phenylcarbamoyl)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-(trifluoromethyl)benzyl acetate;

24) 4-(cyclopropylamino)-N-(5-(4-(hydroxymethyl)-3-
(trifluoromethyl)phenylcarbamoyl)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-
carboxamide;

25) 4-(3-(4-(cyclopropylamino)thieno[3,2-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-
(trifluoromethyl)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)thieno[ 3,2-d]pyrimidine-7-carboxamide;

28) N-(5-(3-bromo-5-(trifluoromethylcarbamoyl)phenyl)-2-methylphenyl)-4-
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29 * k%% 83 * * 30 *k* k%% 86 * * % 31 * * 87 * * 36 * * %% 93 * * 39 * * 107

* k%

WO 2011/093684 PCT/KR2011/000664

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

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

30) 4-(cyclopropylamino)-N-(5-(6-(4-ethylpiperazine-1-yl)pyridine-3-ylcarbamoyl)-2-
methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide;

31) 4-(cyclopropylamino)-N-(5-(3-(2,4-dimethyl- 1 H-imidazole-1-yl)-5-
(trifluoromethyl)phenylcarbamoyl)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-
carboxamide;

32) 4-(cyclopropylamino)-N-(2-methyl-5-(4-((4-methyl-1,4-diazepan-1-yl)methyl)-3-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[ 3,2-dJpyrimidine-7-carboxamide;

33) (S)-4-(cyclopropylamino)-N-(5-(4-((3-(dimethylamino)pyrrolidine-1-yl)methyl)-3-
(trifluoromethyl)phenylcarbamoyl)-2-methylphenyl)thieno{ 3,2-d]pyrimidine-7-
carboxamide;

34) 4-(cyclopropylamino)-N-(5-(3-(4-hydroxymethyl)-1 H-imidazole-1-yl)-5-
(trifluoromethyl)phenylcarbamoyl)-2-methylphenyl)thieno[ 3,2-d]pyrimidine-7-
carboxamide;

35) 4-(cyclopropylamino)-N-(2-methyl-5-(4-(1-methylpiperidine-4-yloxy)-3-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[ 3,2-d]pyrimidine-7-carboxamide; -

36) 4-(cyclopropylamino)-N-(2-methoxy-5-(3-(4-methyl-1H-imidazole-1-yl)-5-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[ 3,2-d]pyrimidine-7-carboxamide;

37) 4-(cyclopropylamino)-N-(2-methyl-5-(4-((4-methylpiperazine-1-yl)methyl)-3-
(trifluoromethyl)phenylcarbamoyl)phenyl)thieno[ 3,2-d]pyrimidine-7-carboxamide;

38) 4-(cyclopropylamino)-N-(5-(4-((4-ethylpiperazine-1-yl)methyl)-3-
(trifluoromethyl)phenylcarbamoyl)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-
carboxamide;

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

40) 4-(cyclopropylamino)-N-(2-methyl-5-(4-morpholino-3-
(trifluoromethyl)benzamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide;

41) 4-(cyclopropylamino)-N-(5-(3-(3-(dimethylamino)propylamino)-5-
(trifluoromethyl)benzamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-
carboxamide;

42) 4-amino-N-(5-benzamido-2-methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide;

43) 4-amino-N-(5-(3,5-dimethoxybenzamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-

7-carboxamide;
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41**110***43***113****45**116**49**121***
represents 1C50 value in the range of 1nMto 100nM ** represents | C50 val ue

in the rageeopfpoddg@nM to 1, 000nM *** represents | C50 valpdgrroitiRodeange of
1,000nM to 10, 000nM 15

44) N-(5-benzamido-2-methylphenyl)-4-(5-methylpyridin-2-ylamino)thieno[3,2-
d]pyrimidine-7-carboxamide;

45) N-(5-(3-(1H-pyrrol-1-yl)-5-(trifluoromethyl)benzamido)-2-methylphenyl)-4-
aminothieno[3,2-d]pyrimidine-7-carboxamide;

46) 4-amino-N-(5-(3-(dimethylamino)-5-(trifluoromethyl)benzamido)-2-
methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide;

47) N-(5-(3-(1H-imidazol-1-yl)-5-(trifluoromethyl)benzamido)-2-methylphenyl)-4-
aminothieno[3,2-d]pyrimidine-7-carboxamide;

48) 4-amino-N-(5-(3-fluoro-5-(trifluoromethyl)benzamido)-2-methylphenyl)thieno[3,2-
d]pyrimidine-7-carboxamide;

49) 4-amino-N-(5-(4-((4-ethylpiperazine-1-yl)methyl)-3-(trifluoromethyl)benzamido)-2-
methylphenyl)thieno[3,2-d]pyrimidine-7-carboxamide;

50) 1-(4-(3-(4-aminothieno[ 3,2-d]pyrimidine-7-carboxyamido)-4-
methylphenylcarbamoyl)-2-(trifluoromethyl)benzyl)piperidine-4-yl acetate;

51) N-(2-methyl-5-(3-(trifluoromethyl)benzamido)phenyl)-4-(phenylamino)thieno[ 3,2-
d]pyrimidine-7-carboxamide;

52) N-(2-methyl-5-(3-(trifluoromethyl)benzamido)phenyl)-4-(pyridine-4-
ylamino)thieno[3,2-d]pyrimidine-7-carboxamide;

53) N-(2-methyl-5-(3-(trifluoromethyl)benzamido)phenyl)-4-(pyridine-2-
ylamino)thieno[3,2-d]pyrimidine-7-carboxamide;

54) 4-amino-N-(5-(isoquinoline-1-carboxyamido)-2-methylphenyl)thieno[3,2-
d]pyrimidine-7-carboxamide;

55) 4-amino-N-(5-(isoquinoline-3-carboxyamido)-2-methylphenyl)thieno[3,2-
d]pyrimidine-7-carboxamide;

56) 4-amino-N-(5-(4-methoxyquinoline-2-carboxyamido)-2-methylphenyl)thieno[3,2-
d]pyrimidine-7-carboxamide;

57) N-(5-(1H-indole-2-carboxyamido)-2-methylphenyl)-4-aminothieno(3,2-
d]pyrimidine-7-carboxamide;

58) 4-amino-N-(2-methyl-5-(picolinamido)phenyl)thieno[3,2-d]pyrimidine-7-
carboxamide;

59) 4-amino-N-(2-methyl-5-(nicotinamido)phenyl)thieno[3,2-d]pyrimidine-7-
carboxamide;

60) 4-amino-N-(5-(isonicotinamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-
carboxamide;

61) 4-amino-N-(2-methyl-5-(3-(2-methyl-1H-imidazole-1-yl)-5-
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As shown in Table 2, the inventive conpounds have excellent inhibitory
activity on Bcr-AbrA and Bcr-Abl113151ki nases. WHAT IS CLAIMED IS: 1. A

conmpound welefit@essiir om t he group consi sting of a thi enopgdricehpydobdtydi ne
derivative of formula (1), and a pharmaceutically acceptable salt, hydrate

and sol vate thereof: R/ wherein, Y is -CH=CRl-, -CC, or -C(=0)NR1-; L
is -C(=0)NR2-, -NR2C(=0)-, or -NR2C(=0)NR2-; Rl and R2 are each
i ndependent |y &hﬂﬁroﬁ&tﬂﬂ)bpnnmxdﬂ)pﬂe»d)ﬂdaﬂld{yJZ}d]Bymmldme-ﬁedad@ammdeet hyl , or
th ; t | i bstit t
o B A B b SRR e AR RBTS B AIER 7, o
hal ogen, - NQO2, carbdkamitf?, -OH - CF3, Cl_6al kyl, hydroxy-C _6al kyl ,
C3_8 | oal C 2
ooy ol 0ol ey e R B S S i B A R 5.

( CH2) n- C2_13hedpyamidihe-dndrboxahizde)- C2_13het er ocycl oal kyl , wherein n is an

i nteger nu 0.to etero het erocycl oal kyl are
each i ndep&i@g %?“Bﬂ%‘&%?f&f '@ Stﬁylé%%qr}pm?lgﬁn%b, yi)ngubstl tuent sel ect ed
from t he gr oup(tdfiosrosiethyd)befzatiido)e eyl phenghthiieno(3,2- @ yeirhidirtesl-ogen,

di G _6al kyl am no, and.C _6al koxy; and Z is H, -C(=0)R3, C _6al kyl,

hydr oxyCi _6al k?ﬁrbo’@gug%ycl oal kyl, C2_7heterocycl oal kyl, C3_ iaaryl, or

C2. 43het er @3) ylammber - (B-tnl&fhoayb!énzaﬂn&to()aaae&nbrlphamﬁ)thehe[md}plyﬂah&mh-7ar e
each |ndependent 3ubst|tut ed or substituted by G _6al kyl, Cl_6al koxy,
C3_8cycl oal kyl €& %het er ocycl oal kyl or C2_7heterocycl oal kyI “and R3'is

_Cl_Gﬁl ky: 66$4aﬁmﬁb¢afxmethws (ldk(mﬂﬂ’dororﬁgthy{)beralﬁﬂmgghﬁrgli)tmq:rm[m&l }mer ein E

is phenyl, pyr i nyl.,. i soqui nol'i nyl, indolyl, isoxazlyl, or

pyrazol yl , ]IRyFé“Hﬂgg %qxﬁ%‘é@ or substituted by 1 to 3 substituents

S eal kyl r“éa”'“’s?e“’?"é‘g?“fﬂ?ml L oy 4 atbylpRéh-S-CH, - G5,
~(CH2) n- di C1_6% Ih% azol"éj—“r%‘lﬁ%“@%koxy, _(CF12)n0 S (-0)2-Cl _6al ky1,

3h0142) n- C3_J8aaydmino-NCHR n-@zﬂﬁ&haé@ygas-meﬁ@md}Lﬁﬁh@l%%ﬁmﬂy};&m{mc|2 oal kyl ,
erein nis an in The .conpound of claim

wherein aryl ﬁn§th}¥h§% Dtﬁ’r?é‘?@r%giwnf‘gmﬁyr‘f%l?%mﬁg %i m dazol yl; and

het er ocycl @3l Ny{z-mthm/ sr(el(trcﬂﬂbyémethypwnzdmidd)phelﬁyn@r @ﬂéthylhmirm)mﬁ)é’m[j,myl , or

di azepanyl , eln eroaryl and heterocycl oal kyl are each
|ndependently §UH§‘P? f stituted by G _6al kyl, hal ogen,

di G _6al kyl7m f(@ycﬂéaxﬁinofiﬁl (Qfamysthyns (Tmmmmetnsﬂl)wnzmhaior)phbnymwmmzz is H,
met hyl , ethy :é ‘é et 2 nDrphollnoethyI i sopropyl, cycl opropyl,
cycl opentyl, c% VB%? RS <R de;henzoyl phenyl 4- met hoxyphenyl , 4- (4

met -hé! pi péelr'?l?mf(eyélo%én)ﬁﬁﬁﬂwwa-& fr&t}@ﬂ-by(tspl per azi n- 1-yl ) phenyl ,
pyridine-4-y ridi ne-2-
6- met hyl pyri di Wgﬁ‘:%orﬂn %ﬁwgﬁhﬂﬁ'ﬁ ‘ﬁlls Xgm%m‘%ﬁ -EoxanidE od from
E E)e gr ?gp( ZIZD‘N g-mﬁﬂlyﬂ-ﬁ (3J(il1ﬂuoromethyl)benzar;ndo)phenyl]?)4 (6-methrylllplyr1|<\iin(eé3-
am nOt I rimdine; Vi ny met hy -
(trifluoromet ¥t ﬁ%‘%ﬁ%ﬁ?ﬂ?ﬁ%@d ) et
(E) - 3- (2- (43341 ac(nlvtmgP&aaméhpympm laﬂm&)-wymmmyl 5\(3(4 ((4- et hyl pi perazin
e-1- yl)nethyl)-3-(tri rorret&/ﬁ? 12703 grrcl(ag)
(E) - 3- (2- (4- anftfl F‘PFPEFF gy PRy, 6% Wepl per azi ne
ié) y%ﬁ ( 35((2 ufcyas | mmw)emi}neﬂhﬂst@thaamgmHamldlazole-l yl) 5- -3 (4
ami not hi e vi.n -4- eny
- nethyl - 1Hi n(tﬂglﬁ%‘]o@e r&i’)[i la‘l)ipg etﬁép‘ﬁg %i"eé’ catbo XmP‘P
75) 4-(cyclopropylamino)-N-(2-methyl-5-(4-(4-methylpiperazin-1-yl)-3-
(trifluoromethyl)benzamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide;
76) (S)-4-(cyclopropylamino)-N-(5-(4-((3-(dimethylamino)pyrrolidin-1-yl)methyl)-3-
(trifluoromethyl)benzoamido)-2-methylphenyl)thieno[ 3,2-d]pyrimidine-7-
carboxamide;
77) 4-(cyclopropylamino)-N-(2-methyl-5-(4-((4-methyl-1H-imidazole-1-yl)methyl)-3-
(trifluoromethyl)benzoamido)phenyl)thieno[3,2-d]pyrimidine-7-carboxamide;
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5)

(BE)-N-(3-(2-(4-am not hi eno[ 3, 2-d] pyri m di ne-7-ypvi nyl ) - 4- et hyl phenyl)-4-(1
- _met hyl pypebidiodds4- yl oxy) - 3- (trifl uoromet hypbenzam depc®)kr2011/000664
(E)-N-(3-(2-(4-am not hi eno[ 3, 2-d] pyri m di ne-7-ypvi nyl ) - 4- et hyl phenyl ) - 3-
(trifluoronethyl)benzam de; 7)

(BE)-N-(3-(2-(4-am not hi eno[ 3, 2-d] pyri m di ne-7-ypvi nyl ) -4-met hyl phenyl ) -4-((
4- et hyl pi pm)M(mn&ﬂwl-)sqét(hyhéﬂ@b(Iﬂnmidauolleolr-‘ryn)bypbenzam de; 8)

a0 N (2 S L G0 OHEL VA RSO SRO AR bR Rlh 201 3 2

d] pyri m di ne-

4- am no- N- ( 5- (&ﬂmtalimayphenyl car banoyl) - 2- et hyl phenyl ) t hi eno[ 3, 2-

d rim d| < 7- oxa

4 o no- N () AR PR ERLN G- Ry P el imigagls-1eyD-S-

(trifluoronet hctﬁﬂh«mm Yoenzaknidé)phenyl)ient)B,2-Apaiimidiner7 darbexdmixie; boxan de

;(t r1|112 I 30?0@36%%‘3@&5’1438 %%\l' % P’?ﬂﬁéjé%#(ﬁﬂao%s& ﬁ{é%‘ia%‘)lf Y¥¥By¥i i di ne-7-

car boxam de 120tr1ﬂuoromethyl)benzhoanudo)phel:)nyl)tlueno[3 ,2- d]p)rr]rlrlmdrl]neﬂlcarbrc:xamlde3 .

4- am no- N- € r.ba t en t hi eno

d] pyri m di Eiga)%? %ﬁ?‘g'e(xp wlllﬁ? fyéplg‘ralyl ;mpno)yl\lz(z met Lyl 5-(3-
ét rifl ;JOf 0?‘23'[ h&hﬂﬁ&@ﬁwmmﬁi?ﬁhﬂﬁbﬂm»* -@‘ﬁ{efilyxplgémﬁl:-l;n ﬁl ne- )7 CaE goxam
e; 14) N ri of.onet carpbanoyl ) phenyl) -4 4,5

trimet hoxyphen %ﬁéﬁ'ﬁ‘ﬂ‘?)gﬂ oigé ‘{J]’WT‘{%Q&? Soxani de; 15)

N- (2- met hy 18254((3ydlbpmf,y1uﬁﬁmaﬂm:wwmxsydm(ammylHahﬁﬂazble-ﬂy{)&-ﬂet hyl pyri di

3-yl )t h di
A< (4 (- et yl prRBRSR e PSR RO RRL 2 blithng g-carboxamice
(trifluororgsy hXW@b?‘W Ylaihg) 1oy b pdtienys- (3t (2-asblyB1 B-igligazoleri gl)ng- 7- car boxam
a

((:I;a r i 1} njofo%ts ﬁ&"ﬁg i niﬁ)ﬁ%?%ﬂlé@ﬁﬁ%%@?éﬂ%&[dépwajw - wREROXENiAey o hoxani

de; t ﬁ8|) N- (82) (e ( M&ydl_?ol{r mrfd)mn(sa(ae(mwlmammmlﬁ@)rpbﬁan&mmhﬁwl) 4-
gn(a 5. %yg;no;l;% t %ﬁ'é‘?#’ﬂ’(?’% o &?)1 @egg? hengl(l?tmenoB } d}pynm1d1ne-7-

(trifluoronmet hydrhdxaatiné; car bam)yl ) phenyl ) t hi eno[ 3, 2-d] pyri m di ne- 7- car boxam
R
nor phol i no

4- (cycl opropyl @ﬂﬂﬁ&bnﬁiﬂ( Bﬁidﬂﬁﬁd@ﬁdféryl)thlenoﬁ ,2-d]pyrimidine-7-carboxamide;

Eite“ f2I2;Joromat) Lyﬁo&g%/;lg;%ru?o%%ypn?e r?yge {1 i3n025_d] pyri m di ne- 7- car boxam

4- (cycl opropyl @ﬂﬂa&bnmtﬁyz)beﬁdaﬁhd@ néry()anaﬁi[ml&]ﬁyhmmlﬂazxzhﬂmxmu)e 5-

(trifl uororre&hypygenyl car ba § &(Zn%ﬁﬂg,)ﬁ HA@Y“ m dt f-) m_g xam de
. 23) 4-(3-Y/A%(e ?Hﬁpﬂaw% azgpan- LXDBSIYM o) - 4-
met hyl benzam dgyj ﬂaor()hfetl‘fg; h@@l’)ﬂﬂéno@@@kﬁbﬁnm%ﬂeﬂ carboxamide;

?tﬁf?ftgfgr@kgaﬂg gi%erﬁg}_’ ‘Eﬁﬂ%‘?-}l"?rg{ 9%%@15’3)}5’8%18}?0 W3] pyri m di ne- 7-

car boxam de; 2&pifluoromethyl)benzoamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-
4- (3-(4-(cycl opr opyI ag1 no) t hi eno[ 3, 2-d] pyri m di ne- 7- car boxam do) - 4-
met hyl benzami d‘éi3r RAMPEEHF | uor onet hyI ) benzyl net hanesul fonate; 26)

4- (cycl opr 3o I48( d16p ronlﬁﬂmE@INL iZﬂi_aofo4$-(31-4fﬁ{ 134‘-|diaﬁb OJ-ﬁ)Jj yOnret hyl) - 3-

(trifluoromne Oé}_lﬁheny cai)?)%g@o(%/dlgu%?ﬁmp 1%@ ﬁ !%{“1 CFH eé;ra}c r?o;;i;n ge

; 27) 4-(cycl
(trifluorong hxb}&&ﬁﬁg&@ﬁhﬁ ey5-x pk@mmh&hgmﬁ?mﬂd&bn-yr nisli ne- 7- car boxami d
e; 28) N-(5- (tri Iuororrethylc 1) p )éli;z 2- hyl phenyl) - 4-
(cycl opr opyl anftAByemmetiyi)penzoayde)rdrngthyiphen glg%!f@? ;]E

4- (cycl opr opy! @b&@htide;( 2- met hy1- 5- (6- nor phol i nopyri di ne- 3-

A Coyeropy SRR ki s 1 BB sy Do sy S A et varoy 1)

- 2- net hyl phenoep&mb%s;{a%uﬁoyﬂleﬁ{d[s DidpRemitisar Rerbarhdaie;
92) (S)-4-(cyclopropylamino)-N-(5-(3-(3-(dimethylamino)pyrrolidin-1-yl)-5-
(trifluoromethyl)benzoamido)-2-methylphenyl)thieno[3,2-d]pyrimidine-7-
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31) 4-(cycl opropylam no)-N(5-(3-(2, 4-di met hyl-1Him dazol e-1-y1)-5-
(trifluoromet hypphenyl carbanoyl) - 2- met hyl phenypt hi eno[ 3, 2- d] pyri m di ne-7-
car boxam §e;2084M3684 ~ PCT/KR2011/000664

4- (cycl opropyl am no) - N- ( 2- net hy1- 5- (444- et hyl - 1, 4- di azepan- 1-y1) net hyl ) - 3-
(trifluoronethypphenyl car banoyl ) phenypt hi eno[ 3, 2-d] pyri m di ne-7- car boxam de
; 33)

(S) 4- (cycl opr oghbxamide;) - N- ( 5- (443- (di net hyl ami no) pyrrolidi ne-1-yOnet hyl)-3

(t ri 1 uor onte? Ay Sy HERPEAPHANEY G- methvde h(A-Bhmst)d fr dassPand -3y r i mi di ne- 7-

car boxam de; 3(khﬂuoromethyl)benzoamxdo)phenyl)thleno[3 2- d]pyrlmldlne 7 carboxamide;

4- (cycl opro -1 1)-5-

G 1 uor o KB BRts Sarb e i XS LGS A PO ERBES= T o1 di ne-7-
car boxam de; 3ifluoromethyl)benzoamido)-2-methylphenyl)thieno[3,2- d]pynm1d1ne—7-

4- (cycl opropyl am no -ak(z nmet hyl - 5- (4- (1- net hyl pi peri di ne- 4-yl oxy) 3-
(trifluoronmet h{A" Wb‘b’f‘i%‘?‘f $car barmoyl ) phenyl ) t hi eno[ 3, 2-d] pyri mi di ne- 7- car boxani
de; 36) 95) (S)-4- (cyclopropylammo)—N—(S-(4-(3-(dlmethylammo)pyrrohdme-1 yl)-3-

(1111 uor onet Hy BBRGRTISUA RS e N ROy ]y A BT RIS L af boxam de

, 37) carboxamide;
4- (cycl opro t hyl - 5-(4( (4- et hyl pi per azi ne- 1- ypnet hyl ) - 3-
(t§|¥| uoPor@h@@p ﬁgy:‘\%aﬁgdge ?F%)’lpﬁé%?é‘%%’]g?rﬁd%?g[ 8] pyﬂ m di n)é-pY-ca)r/bZ)xam' de
;( t 38]2 | 4- (cyclt ﬁ@fxﬂﬁ&ﬂoﬂf&ﬁ}@%ﬁ&da?ﬁﬂ(?@h&?ﬁﬁ-?YL -ﬂ‘ieﬂ@f[l%'?éﬁﬂtﬁfl%#?ﬂgf]ﬁiﬂmmqngﬁ,} ,
rifl uorone en nmoy1l).- 2- me en I eno[ 3, 2- ri mdine-7-
car boxani de: éﬁgnml 1ne ab )?/anzlde' yip yp Py
g] S;nr P% St gf) gte%??iap{épyﬁnﬁﬁd)mi(swaqmeﬁllymhﬁcozmmmbﬂimhm&mzmﬁﬁoﬁz-
4- (cycl opr opy! H’i‘?ﬁ’ﬁgﬁ’eﬂﬁ’ %B%n%f]@“’(@d’r?ﬁr TersPoxaguide;
(trifluorongs)hyepe prﬁﬁﬁmﬂ)aﬂxmrﬂmmﬁoi& @-ﬂbmyrplﬁarmlm@et Faminbpsan de; 41)
O -
B

4 (oyel opropyl A Rt RN Pl byt 3 Shrtamids: 7.

(trifl uororreth
car boxani dej9)A2§2-chloro-5-(3-(4- meth 1- 1H-1m1dazole— -yl)-5-

;4 Z:T) no-N-(5- b?mﬁgcr)rrlogn%myl)rl;% (yarrp doe)pger?ya ?py% o:;’)r(?pycli no} eno[r}e 7-carboxam de

4-am no- N- (5- (3}p§nﬂhdm§h0@gy&g@§ﬁda do) - 2- net hyl phenypt hi eno[ 3, 2-d] pyri m di ne
7- car boxam de;

N- ( 5- bens a8 ﬁ’é@f?m?@ﬂmno)r%’i (fthidimgthyamiropyralidingleii-dno [ 3, 2-
d] pyri m di ne- 7¢fiiboxmylidenAamido)-2- ﬂuoroghenyl)thlenq[3 ,2-d]pyrimidine-7-
N-(5-(3-(1H-pyrrol -1-y1)-5-(trifluoronethypbenzam do) - 2- met hyl pheny1) - 4-
ami not hi eno[ 3, SRR di ne- 7- car boxani de; 46)

4-am no- N- (@1?1&(2d¢m&bhyt3am mra)mém&ltrmfdnm@lmbwbenzam do) - 2-

met hyl phenypt hi eno[ 3, 2 rim d| 2

N-(5-(3- (1H-inf 58y mf“skliﬁesﬂraf”rlil Ph?ﬂy E’&é 5?11“&‘8 ythisngldy | pheny1) - 4-

Zm] oo, ﬁpn?[g ﬁﬁdlhmgddiaf&’?a?ﬁ@é boxaLn d)e e d t hyl phenyl )t hi
am no- oro ri oro y enzani do yl pheny i eno
[3,2- d] pyrms 67(%‘1’@9@: lagnohNr 22 J P horp ﬂ%“m)rge

4- am no- N- (5- ( Gfifiordhte bEﬁio%Zrh aer»ymm&ﬁu{&)z@ {imidihe:Qrcarbdikypdegnzam do)
-2- met hyl phenﬁgt hi eno [ d] am de; 50)

Py e
PR o (AR S ITARG KRG A T )
net hyl phenyl ca h2dakmi@6)pHE thigho[ 824t pirimakiare; 51
I\I-(ZyrrFP,)t hy{ 5- Etgﬁ??ﬂrbﬁelﬂﬁ%xrbgnet hypb)gnzay}nl?ldo ph%aﬂgf/ﬁlﬂ)w41(;mhenyllg}’r‘;l-l no) t hi eno :
[3,2- d]pyrin erhexamider hoxani de; 52)
N- (2- met hy Iggy af(cﬁéw erjdﬁihﬂ{@IleJﬂ%B&ﬁsﬂ(ﬁli@ m@m erdzinByLylglizne- 4-
yl am no) t hi eno r| m di ne- 7-car boxam de

N- ( 2- et hy1- 5- ﬂv?rp }%}bsmaﬁyéfk)@h?amﬂ%l)%@ yﬂwlf’(lbwlcaﬁﬁ’éaf?lde

yl ani no) t hi ﬁﬁ?h:?(c SBrB ij’lhﬂﬁrw)f}@-’(i (3-¢2- @Qﬁﬁfﬂyﬂﬁhm@@hylammo? -5-

4-am no- N- (5- (i soqui no I ne- 1- car.boxyam do). - mi iaheny )tI& ? [ 3, 2-
d] pyri mi di ne- 7(t§ﬁpg@;g§ﬁl1)d|@eng@}mdo) methylphen I)thieno[3,2-d]pyrimidine-

4-am no- N- (5- (bﬁg%ﬂgél ne- 3- car boxyam do) - 2- net hyl phenyl ) t hi eno[ 3, 2-

d] pyri m di ne-7-car boxami de; 56)

4- am no- N- ( 5- (4- met hoxyqui nol i ne- 2- car boxyam do) - 2- met hyl phenyl )t hi eno[ 3, 2-
d] pyri m di ne-7-car boxam de; 57) 110

N- (5- (1H i ndol e- 2- car boxyam do) - 2- net hyl phenyl) - 4- am not hi eno [ 3, 2-

d] pyri m di ne- 7- car boxam de; 58)

4- am no- N- ( 2- et hyl - 5- (pi col i nam do) phenypt hi eno[ 3, 2-d] pyri m di ne-7-

car boxam de; 59)
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60)

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-
car boxamwe;2ofldzdaam no- N- ( 2- met hyl - 5- (3- (2- met hy1- 1H- ipgir@aaol @odeed 1) - 5-
(trifluoronmethypbenzam do) phenypt hi eno[ 3, 2-d] pyri m di ne-7- car boxam de;

4-am no- N- (5-(3-fl uorophenyl am do) - 2- net hyl phenypt hi eno[ 3, 2-d] pyri m ai ne- 7-
car boxam de; 63)

4- ami no- N- (6)ES)leyatdpRopylarhinb)di- (Sr@t (By(dinethglaimiing) pyresijdite: g3 -3, 2-
d] pyri m di ne-7- cgr boxa

(R) - 4- ani no- N- {8 %Ygﬁ’ﬁﬁ%%gﬂ%gj‘%?ﬂl%}ylmlﬁ%o[i zyq])oy%mldme -7
(trifluoronet hyaib@tmdedo) 2- met hyl phenypt hi eno[ 3, 2-d] pyri m di ne- 7-

car boxam de; .65 i . : <1

2o nor - (8703 ?@éﬁ(M%ﬂa%ﬁww):&(%&%%fﬂsm}aﬁlﬂ@%ﬁ%@ﬂ?&pﬂwi i di ne- 7-
car boxam de; 6@i1ﬂuoromethy1)benzoam1do) 2-fluorophenyl)thieno[3,2-d])pyrimidine-7-

4-am no- N- (2- ne E 1-5- %14 (tr| f I uor onet hypbenzam do) phenypt hi eno[ 3, 2-

d] pyri mi di ne- 7% ¥’f?8§<‘g 67)

N- (|3 (4- arr: 103) m(eym‘[)ﬁoﬁyldﬂnﬁmymw{ﬁez F-diraethoix yAAimidazoke- Fel)idyl phenyl) - 5-
cycl opropyl i soxa rhoxam

4yam Ir[:o ICI\JI}I(S (ﬁtﬂf‘HOIme 3)3’ 8@ mWPhTMWF%&[&Z Aleyrimidissyani do) - 2-
met hyl phenyl ) t birbosndde:- d] pyrl m di ne- 7- car boxam de; 69)

N-(2- et hyl, % éB §cér| fllaijorongtﬁ% ber&lz ' e)1 l(Smst hyl am no) t hi eno[ 3,

2 d] pyri m HPONE G CHRBY AR N Y netiyl-> D)

T oyrim ey “"”?b“‘%“ox‘Wm’l’ﬁ?“a&“‘i“"’hé‘*y“"““e“%ﬁ{’y‘”ﬁp‘*"“é‘?‘“@?“f Tyl 5 (3
(trifluor on@@ﬁﬁ}r‘ﬁ%ﬁi‘%ﬁﬂ? ﬂ‘%‘%ﬁ'&%‘?{lﬁ ﬂ} gl ne- 7- car boxani de; 72)

N-(2-met hyl- 5- ttﬁﬂﬁérbtﬁéthg@)b@ﬁﬁiahﬁ@&ellﬂﬁmyﬁﬂ)enbbmyéhb{342-(d§ip)ﬂ‘i3ﬁlﬂuiepbtr| di ne- 3-

yl am no) t hi eno[ 3, 2 rim di ne-7-carboxam de 3)
aﬁ@?’ffi‘;ﬁé 1-yl ) phenyl am no) - N- ( 2- net hyl - 5- ( 3-

4-(4-(4-ethylp
(trifluorongtipy 21)] hie&m{SS(AZ(ICihetyiylpﬁpe@Iidh&ﬂynﬁypOxam de; 74)

REREE RO e e i et ra i

75) 4- I Pylaiti S6@- Bdingd1py1 1-y1) - 3-
(Fi 1 ot oner ggg%@a%’n Y p‘ﬁ%;ﬁ@gm%’a% %ﬁg ncill' T Ohe. 7-car boxan de; 76)
(S)-4-(cycl opr R 3 R ?%I Xqm thyl)-3

LT or sy YRy ploeitRohylahind) K0 hietiyosy(p! Biraetn) pyolipyiyh 8 ne- 7-

boxani d
ZaE c;%?gl pr gpyl ifiporomethy Pepzaamjidlghenyithisnqld 2rdlpyrmiding-dcatho8amids; ) net hyi )

114?]4 (cyclopropylammo) -N-(5-(3-(diethylamino)-5- (tnﬂuoromethyl)benzoamldo) -2-

(trlfluororret e thl no[ r|md| ne- 7- car boxam de;
78) N-(2- met hyF‘e 3/ 6(1)1 ‘g‘&'ﬁt}i ?fhlg zﬁa'%arEO

(trifluor onﬂtsbmqugﬁagyldmrw)mxs-b eetnmhhw)@nquaﬂadrbneﬂgl)b&mmdo) 2-
, 2-d] pyri m di ne- xam e

4- (et hyl ami no) m,q_h(yép Y eng %%’dXQ?)WWfIWT’/ ~POXAMILS 0l e- 1-y1) - 5-
(trifl uorongighy PHH&?]GL@ ~@=1hylpi ﬁertdiﬂbe‘# ?}&ﬁﬁ@)oxam de; 80)

| F' hyl |
E‘tEFfVFUSPﬁRLtyhamg&?ﬁmé B géaﬁew A PTG T PO B de: 81)
N-(2- met hylrl'\‘?%@?(c vdopre anﬁdazole- 1-yl)-5-

(trifluoronet égbenzoamﬁﬁa)eg;q%g}; )Bg?rﬁl%4 (gst h(éggmge({lgg%ncar]boxxm}d%henyl

am no)thieno [
4- (cycl opr Onm?]a%ma er§13mﬁEﬁi)1NJ(2-§1&}ﬂ)x§145 (Bemwethlymﬂmndaw@i@d)yi) 3-
(trifluoromnet enzoam dQ) phenypt h %J} Xl’l m dj.ne-7- car box m de; 83)
4- (cycl opr opyl éﬁﬂH@‘f’m@I t’r‘?@%‘?‘i‘}‘}‘d@l’ rdIp ipgZspeoxamide

trifluoro Jaﬁﬂmh Ri inﬁ Byl itk Jlmﬁnﬂrdﬁﬁﬂm de,;
3(34) (R - 4- ???2?43 ro%@?g%@%)a N- (. M‘ ( & Sfiﬂam n}dg | di nX)a);Byl) 5-
(trifluoronethh{ts EBW?MﬂW%@WhWM ‘ﬁg(gn‘ﬁp{”%m“g %% X G- 7-
car boxani de}20§5)benzoam1do -N-(2-me fll -5-(3- (4 methyl 1H imidazole-1-yl)-5-
4- (cycl opropylam no - met hy

4- 1-
(trifluoronet h?ﬂﬂéﬂ@&ﬁﬁhﬂ)ﬁ?ﬂ?@ﬁyﬁ?)ﬁ %‘H’ ﬂflggo[é)éo‘ﬁﬁg?i“ﬁﬁ%gﬁé’aém&‘%‘?‘%am de;
86) 4-(cycl %RQ%%}%IBB}M%&% NGRS SMibroRs A B(4-AtBAalH-fRdazole- 1-y1)-5-

(trifluoromethypbenzoani do) phenypt hi eno[ 3, 2-d] pyri m di ne- 7- car boxani de;
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4- % cycl opropyl am no) - N- (2- net hyl- 5- (44(4-net hyl-1, 4-di azepan- 1- yOnet hyl ) - 3-

(trifl uongaebiyimbggzoam do) phenypt hi eno[ 3, 2-d] pyri m di necfrgabb@eadssde; 88)

4- (cycl opropyl am no) - N- (5-(4-(2, 4-di met hyl- 1H i m dazol e- 1-y1) - 3-

(trifluoromethypbenzoam do) - 2- net hyl phenypt hieno [3 , 2-d] pyri m di ne-7-

car boxam de; 89)

?- ( _(:]chl opr opyl etﬂ'tbln&)oni\étl_(ﬂ)biehmm'd&)phél&)(l)ﬂgem[hwd]@yﬁmgﬂiﬁi-émm? amjdb) - g 00)
trifluoro enz 0 n i eno - ri ine-7-carboxam de;

4- (cycl opr o”];)wéf%“ﬂﬁ?'?ﬁ(ng(é'@&?Qyﬁg'gﬁﬁéﬁﬁé%ﬁg&&dgif' y1) - 5-

(tr ibfl uorgrrt_et hirehisipheanl)ticno 3, 2] pyinpidimeyptdibexumifle , 2- d] pyri ni di ne- 7-

(5 (3 ( LS RroR Yol - Moo e CrBEhY B B 0 ¥ ks pheny 1) - 4

E s§ CZ cl( opr Iopyl @ﬂﬂﬁ&bhf&l@hﬁb&é}ﬂ)tﬂkiﬂ%}ﬂh@@}d)tﬁiﬁnfﬁQad_i}p@ﬁﬁﬂdlide-lﬁ_-%ﬂ)oxamide; .

-4-(cyc m no) - - (3:.(3-(di et hyl arnin rr in-1-yl)-5-

(L1 1 Uor oriemgp i clantors]rnnibgol e GnG P e med el h6e

lClaE boxlam de; 9ﬁx)e§hyl-1HI-\}_mkziazole—%]-yll)-S-(tri?f)luozometh)ﬁ)plhejl-yl)ben_zamide; yD)-5 ~
-(cyclopro ng) - - e -5-(3-(4-nethyl.-1, 4- epan- | -yl)-5-

(tri 1¥I uolroo H%h%ﬁ@%’i%@‘?ﬁ%@%ﬁéﬁ?ﬁ@tﬁ“@&o%’ﬁ@“i‘]‘ﬂ%ﬁﬁﬁé‘%ﬁgpﬁﬂéhr %ox ani de;

94) (R) - 4- ( cy chieyltichsii3n@)méth¢ 51 H4miz6ld PeL)Hy{t fluorolrmtiyl ehhintide; 1- y 1) - 3-

f;; LLLE?L?S@%S]%%&E_P&}% o%o%?f]én%ho"ﬁﬁi@t‘fé[@f}?&% t'hli urllg-7£y§)et112y_nc)j'1)péﬁnlemy?-'l\ﬂ&_-(7(zl-

(S) -4-(cycl opr gigiHysibéiagindH (yHrhéth¢13-3((@i iirbmkhyl)phong))bemtanddee- 1- y1) - 3-

(trifluoro pbenzoanm do) - 2- net .hyl phenyl ).t hi.en 3., 2-dl.pyLim di ne-7-
car boxani dg&%gé)d)ﬁc(yﬁ ORE -‘99@9%9{8 %é&ﬁ%’ﬂ‘hﬁ'ﬂi’hmﬂlﬁﬁb(&-
(trifluoronet hypbpieeatne Dybhesiyl)-34trfluofehdlyippheayl) di-methitbehadmide;) t hi eno
[ 3, 2- d]py(r)llggb 1ne_-7-ccarboi<an£|de'.97% _dlpysimidine-7-yl)e ”m N (4e(1-
4- (cycl opr rﬁ%gyl,qp(@yqn(la}t@f%ﬂg,[ gt Rgyimidipg 7|3fq H&?‘é’”e‘f ReEEEAs 6t do) - 2
4oyl opr oyl o e B et P o (4 (TP e L RT3 ani o) -3-
(trifluoro }WFBB@H];‘B‘%% FGTA i )?ﬁ]f’mg'g}’?g‘f %"r@(’g{aﬁ%ﬁeﬁo& ne- 7- car boxam de; 99)
(Ning IChlo(r)E)(r)r;s?h( 3_(f1f- gg?rihélo- 1|P;I_elnm1da20| g- gl yli ;)5- anino)thieno [3 ,.2

iflu ypbenz -4-(cy i .2-
() byt i m b Bahp sxmRPEl Seohng ey b oL RBRRO b > Mp e e atedidipeof
- (di et hyl %Miﬁ% lok @lebihg) 8bnlordnh) cét growth diseases resulted from overexpression of a
(trifluoromethyl)benzoam do)-2-fl uorophenyl)thieno [3 ,2-d]pyri m dine-7-
car boxani dePTOEENNINAES( 2. chl or 0- 5- ( 3- ( 2, 4- di met hy1- 1Hi ni dazol e- 1-y1) - 5-
(trifluoronmethypbenzoam do) phenyl)-4-(cycl opropyl am no)thieno [3 , 2-
d] pyri m di ne- 7- car pboxam de; 102 - .
4- (cycl opfopya Ysh ?Fg‘ilalﬁl éthsfFHyeheszr?@m( kigassris | Bsioibh RGFRs Flt, KDR, PDGER,
(trifl uor onmhd) Kb RAEORIED, A R Pt hi eno[ 3, 2- d] pyri mi di ne- 7- car boxam de;
103) N-(2-nethyl -5-(3-(4-nethyl-1H i m dazol e-1-y1) - 5-
(trifluoronethypbenzoam do) phenyl) -4-( phenyl am no)thieno [3

, 2-d] pyri gl th'gse/of AainP 68Xk thtQbhormal cell growth disease is stomach cancer, lung
4- (cycl opropyl am.no) - N- (2-f| uor -5-(4-(4-get h¥,l i perazi ne-1-\) 1%;13- .
(trifluor or@f‘?ﬁfpb‘éﬁz@&ﬁ?dﬁ?lﬁﬁgﬂimeén%m{l “‘,tef-lﬂﬁp‘?f‘rnic?ﬁ BRI ICaNEE, Bt
105) 4- (cycdaaperomphe Banédr; Mo, (bedst caRédry lsalgiodmpe hdenosil) Detng-cancer,
(trifluoronethypbenzoam do) - 2- ngt h(yll phinypt hi eno ILS : Z-QJcp}/ri m di,ne- 7-
car boxani deqterumgyrwcal cancér, head and neck cancer, esophageal carcer, thyroid cancer,
(S) - 4- (cycl npsRppid bR}, Nnbb-cafcd 3 sdrdbmigt Eﬁﬂs&t@ REAdRY. Lfdthidi Eeicdr; Ybladdar
(trifluoronethypbenzoam dq) - 2-fl uorophenyl ).t hi eno[ 3, 2-d] pyri m di ne-7-
car boxani deqang_g;lylood cancer, lymphoma, psoriasis, or fibroadenoma. :

(S)-4-(cycl opropyl am no) - N- (5-(3-(3-(di net hyl am no) pyrrolidi ne-1-y1)-5-
(trifluoronet hypbenzoam do) - 2-f| uor ophenypt hi e_no[ 3, 2-d] pyr. rq di ne- 7-

car boxani ge;'l'hg_ogy of claim 8, wherein the blood” cancer 1s leukemia, multiple myeloma or
4- (cycl opr ) i rbie{ dndHii fra lisHH dd gt a7 HRedse Yok) nda=Hodgkin's
(trifluor o%%ﬂaﬁ%g%%g}%ﬁ?h) 251 uor orgﬁ{eﬂ%pt o O e e
car boxani démpgqpa-

4- (cycl opropyl am no) - N- (2- net hyl - 5- (3- (pi peridine-1-yl)-5-
(trifluoromet hypbenzoam do) phenypt hi eno[ 3, 2-d] pyri m di ne- 7- car boxani de;
110) 4-(cycl opropyl am no)-N-(5-(3-(4-ethyl pi perazin-I-yl)-5-
(trifluoronethyl)benzoam do) - 2- net hyl phggyl )t hi eno [ 3, 2-d] pyri m di ne- 7-
car boxam de; 111)

4- (cycl opropyl am no) - N- ( 2- net hyl - 5- (4- (1- net hyl pi peri di ne- 4-yl oxy) - 3-
(trifluoromet hypbenzoam do) phenypt hi eno[ 3, 2-d] pyri m di ne-7- car boxani de;
112) 4-(cycl opropyl am no)-N-(2-net hyl -5-(3-(pyrrolidine-1-yl)-5-
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(1 tL g |) f I4U<()r mnlatt piarhroanrai dﬁhmgfmﬁbﬂp&na{t&g%rdﬂfaﬁﬁg' ﬂimbml ' 1& Jdb%bbﬂ?(m@iiaéedl) :
cyclo am no - et hox net - I mdazol e - b-
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119) any one of claims 1 to 5.

4- (cycl opropyl car boxyam do) - N- ( 2- et hyl - 5- (3- (4-net hyl -1H i m dazol e-1-y1)-5

- (trifluoronet hypbenzoam do) phenypt hi eno[ 3, 2-d] pyri m di ne-7- car boxam de;

120) 4- beng easampound(of-fomibly (HP- ( 3- (4- et hyl - 1H-i m dazol e- 1-y1) - 5-

(trifluoronet hypbenzoam do) phenypt hi eno[ 3, 2-d] pyri m di ne-7- car boxam de;

121) 4-(cyclo am no) - N-(2-fluoro-5-(3-(4-nethyl-1Himdazol e-1-y1)-5-

(trifluoronmeyhypbenzoam do) phenypt hi eno[ 3, 2-d] pyri m di ne-7- car boxani de;

122) 4-am -(3-(4-chloro-3-(trifluoronethyl)phenypureido) - 2-

nmet hyl phen 'éno[ 3, 2-d] pyri m di ne- 7- car boxam de; 123)

4- (cycl opr opkl am no) - (H) 2- net hyl -5-(3-(3-(4-nmethyl -1H i m dazol e-1-y1) - 5-

(trifluorongthggphenyCureido)phenypthieno[3,2-d]pyrinidine-?-carboxanide;

124)

3-04- (cycl Qmsqmd i oRt, hsmho$@=03Rﬂ] ster@)gmﬁmg“ﬁi YPRICO)REA- met hyl - N- (13- (

4- net hyl azol e- i fluoro en 2

N- ( 3((4y( ol s%} o%;z/l YFi ﬁfb‘%{t Ht“gwg'[l%nﬂyd%yge pﬁ%ﬂ%g mcéﬁeglﬁy‘ﬁy%g ?)RJ 2.

rln;% )hyl pheny 1}heferbdydidlityl] -Gsthdril, Atz 0}, Ghdtesohtyl SwiHeréih | ther et hyehand amdle;
3((4- (cycl opheigipeariralkyt ratenseh Andgnsydentlyqiunsubstithted Hom sipstifuted: By the (444
- met hyl pi peg@ishﬂ@mlsaxé&éuefrbml the duprdohbibe dg)@@@h&mypt@wwlbﬂnﬂam, @zﬂkoxlg,27)
3((4-(cycl opr & no) t hi -d] pyrimdine-7-ypethynyl)-N (44
ethylpiperaz@Wg %Vi 3m¥kr|fluoronethypphenyl) 4- nethylbenzantde

128) RSis H, C,.¢alkyl or C,. 7cycloa1k 1.
3((4- (cycl opropyl am no) t hi eno[ 3 2 d] pyri m di ne-7-ypet hynyl) - 4- met hyl - N- (4- (

1- nmet hyl pi perazi ne-1-yl oxy) - 3- (tr|fIuoronethyl)phenyl)benzanlde and a
phar maceuti eaédnfpimaettfalhfa gaht . hydrate and solvate thereof. 6. A use of
t he conpound accordlng to any one of clainms 1 to 5 for preparing a nedicine
of preventing or /§freating abnormal cell growth di seases resulted from

over expr essi off a protein kinase. 7. The use of claim6, wherein the
protein kin 9,|§ Ber-Abl, FGFR, FlIt, KDR, PDGFR, Fns, Kit, Raf, Tie2, Src,
or Ret. 8. u8e of cIa|n16, wherein the abnornmal cell growth disease is
stomach cancek, |ung g@ncer, liver cancer, colorectal cancer, snal
intestinal cancer, pancreatic cancer brai n cancer, bone cancer, nel anonma,
breast can Tm%c$é$3§ﬁﬁ@e&ﬂ§#3§ﬁ§“ch@r|ne cancer, uterine cervica

cancer, head and neck cancer, esophageal cancer, thyroid cancer,
parathyr0|d cancer, renal cancer, sarcons, prostate cancer, urethra cancer,
bl adder ckhdesomppusdefdamads M)y nphon, psoriasis, or fi br oadenoma. 9. The
use of claim8, wherein the blood cancer is |leukema, multiple nmyel oma or
myel odyspl astjc gyndrone; and the |ynphona is Hodgkin's disease or

non- Hodgki n's Y[yRphoma. 10. A pharnaceutical conposition for preventing or
treating ab cell growth diseases resulted from overexpression of a
protein |cinagge, conp§&§ing t he conpound according to any one of clains 1
to 5. 11. A conpound formula (11): A(l'l) wherein, A is hal ogen, -SR4,
S(=0) R, ~HerlGh2HR4s e NEABSs dined RAGKTANRS: R4 and RS are each
|ndependently H, _bal kyl, C3_8cycl oal kyl, -C(=0)R6, C2-
7heterocyc|oalky| C3_1l4aryl, or Q2 13heteroary| wherein the aryl,
heteroaryi4 BTNk () are each |ndependently unsubstituted or
substltuted e substituent” selected fromthe group consisting of

C _6al ky1, C2_7cyc|oa|ky| C _6al koxy and C2_7heterocycl oal kyl ; and
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R6 is H C _6alkyl or C2_7cycloal kyl. 12. A conpound of formula (I111): //
A(I'l'l) wherein, Ais the sanme as defined in claim1l1l. 13. A conpound of
formul a (W¥&ho11//06dsY) Wherein, A is the sane as defined ipgrad@oiobdeeslsd. A
conmpound of forrmula (V): (V) wherein, Ais the sane as defined in claim
11; Xis -NH2 or -C(0)0OH, Y is -CHCR7-, -CC, or -C(O)NR7-, wherein R7 is
H G _6al kyl or C3_8cycloalkyl; and Ris H halogen, nethyl or nethoxy.

Y
A’\é}v X
S V)
wherein,
A is the same as defined in claim 11;

X is -NH; or -C(O)OH;
Y is -CHCR'-, -CC-, or -C(O)NR’-, wherein R’ is H, Cy.alkyl or Cs.scycloalkyl; and

R is H, halogen, methyl or methoxy.
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