NOVEL PYRI M DI NE COVPOUNDS AS nmTOR AND PI 3K | NHI BI TORS CROSS REFERENCE TO
RELATED APPLI CATI ONS [ 0001] This application clains priority to U.S.

Provi si ongb 260psosz8t i on No.: 61/290, 437, fil ed Decenber pe@ap2Q08iszihe

di scl osure of which is incorporated herein by reference in its entirety.
Field of the Invention 0002] The present invention relates to novel
pyrim di ne NOMBRAR INe COMPO UNDS A m TR AN RIBKANHIBIAORS niTOR
ki nase-rel at ed di seases. Background of the Invention [0003]The nanmal i an
target of Rapanycin, nmTOR, is a cell-signaling protein that regulates the
response of tunor CROSS REFRRENOE FORELATED APPRICATIONS wel | as
controlling tunor blood supply through effects on Vascul ar Endot heli al
Growt h Fa&‘?(mll VEGF Thisanphratisnelams prortsiody veP waiienal égplicatighdNashr i nk
tunors by g planbitbi t .l et i .ef fects as
TR § niy £ Por e A ERBerhordth ptes Ml ditfd fr S a e BRI Aol |

medi at or ol réfesenbt BkitsAddtirggat hway. The Pl 3K/ Akt pat hway is thought to be

over-activated in numerous cancers and y account for the w despread
response fromvarious cancers tmmw L rs. The over-activation of
the upstr eggpopat hW_ayl"h\é%%sgntrlﬁ{?émiloth?lﬁé_%i'_%(?né%ﬂ:B{)ﬂmec&ﬁb&ﬁdQXﬁf theft i vated

as well. However, in the presence of mifOR inhibitors, this process is
bl ocked. Theintraitikg Riplekinast- apdev enliGR kik@R-falded diseases.i ng t o downst r eam

pat hways that control cell ggowth. er-.activation of the PlI3K/ Akt ki nase
pathway is frequently assdci&@&gﬁﬁ&m OtV ER42R h t he PTEN gene, which is
conmon i N [0EY3y Cancems nidifmAEdh BflePoPR SnGlcinViatOR URRIcel Wdnalihgspond to
mMIOR i nhi tgi tors. The second naj o% effect of nTOR inhibiti oén i sg:‘

ant i angi ogesteisithatyegulathethe somppnsegrfdemyrcts|te petrignts pad geovehifadiascasr  dr ugs
have shown ept| r o i r.t t he way
many ¢ yped ot ey sBhebas b BB TS AP AR I EIE S, TR e

t hat nIrOR GrastiaF soest, VEIGH. olIghiblios @i i DR istagveCaahter@e it stpinkltinhersadyi on and
met abol i sm_ pirOR re%ul ates_a w de range of cellular functions, .including

transl at | opibitingtaecstiest pomTORRNA Rty #i5vwp impergand eHects apm[[QR, inhihitors,

cyt oskel e I } i NG _RULORG I ﬂg(gg P REAK
phosphoi ntggﬁtﬁég@ I nasléf-?lrgse'as:éﬁﬂkl naggy? gﬁ%ﬂﬁnﬁfy ﬁfthlgsm%ot é
phosphor ylpathway. pfite PRI{/Ads pathdey isthpigls phbe yVataetipated ai munseroseri ne or a

t hreoni ne residue. There ar wo .MTOR conpl exes in manmal i an_ cel mMrorR
conpl ex | CERFEREEmPgacgoutt {or g RGP FIRTRERPCEP VAPaR P HT U ST ox.

whi ch nai phNbi@gU! BheSvezRlctivaloaWihd ibstredia PaiMialy et abinal§ dAagner, wher eas
MTOR conplex Il (NMMORC2) is a rictor-mfOR conpl éx, which regul ates

cyt oskel etralOBrkgrase xab¢ overiantivatedpawgibi nHowewnsinthe/presaman ef mTARO5] Ki nase
subunits of,.pot h MrORCL and.,mlORC2 1 egul at e l,l_agro survival in
response tl%hlﬁﬁ?rts’i tglnstpr%cﬁ3 Sﬁg)rl?r%ﬁg'l ylaegﬁlg%l.ng ﬁﬁe&ﬁ@i |e§l¥§ﬁar?:kT|6\i/igl?oeIH in response
to grow h sighaling fo dowrtredtn pathivays thAtditrodcelt govgnal Ongr-4civaideRElthe S

medi at ed bPﬁ E‘E@( GIPases, which cause am no-aci d-induced relocalization of
MTOR wi t hib3 KAkt dinnserathyvan s fssaseatly asspeiaied Wilonutatiens imthe PEENgraRCL

activational: I - ' ! = jch | eads-
fo the actua RS R e AR P R AL AR bl olC il Esponttl e

ki nase actmVORyinkibitofEORThe sedohd we et et TOR-inkibitloatie antirmgiogenestsy nt hesi s
by phosphoryl ati ng.key. r llators of nRNA transl ation and riboso

synt hesi s.“%fpﬂtiéﬂgrb‘_}ﬁ)‘gfpﬁgyll%‘feg% gﬁﬁwa‘?ﬁ?& fugs arethopn W?}?ﬂqngﬁi bi ting
the el ongaglbBieiibdrcat thefpl ahd ﬁ{zliyll:ﬁar(g%l tEé’f@i{ rr@ﬁ?%es%@@%@?ﬁ%ltﬁta%%yand

activates S6K1 at Thr-421,"which then pronotes protein synthesis
phosphor y|[8004lg PDCI3tvanatistudies)baverdgmanstrated thagyymd 2R hama cani@RO2e ins al so

activated b rowt h factors, .put.see t e nutrjent-insensitive. mMIORC2
Seers 1o (QHETHGH e sE Bl RSP arRiRt Sy o it AR e REETE wide Hhned

cyt oskel etgRellBaCRABhsPcR@idgAdnsRE oS HEanSEripdh EmRINA tithey g URBiche _

nucl eoti de exchange factors. mIORC2 pronotes the seruminduced fornmation of

stress-fi babilityr adingytaskeletairaramzgtianandautaphagy; almT ORds amempder ofthe- 473

phosphoryl gt i gn, i . f.acihit ' horyl ati on of activation
oopof AetppingUd bR e gt Grrkd ABRAPE b oBOordorpiifid

act i vat i orphospiditesitidegal pdsphorylie Proesp b kutirdl draithRbnibeidsidle. Sahedk22. MIORC2
al so nodul ates the IEhosphory.l ation of PRKCA on Ser-657. [0006] Wth the
recent di sEoME PTOR perphlgyes in Mmardapkangels.  BIOR epmplex MORORGD isiPOR2) i n
phosphoryl ation AKT (at S473), which ii inportant in regulation of cell
survival and nodul ati on of PKCa, which'plays a major role in regul ation of
actin cytoskel etal organization, ¢PNFRMATIANE®RYhat inhibition of nlOR
function by rapamycin is partial. Therefore, a small nolecul e designed to
conpete with ATP in the catalytic site of mMlOR woul d be expected to inhibit

e 4 a1 o N e e, p— e, p— g~ o o o o




i ndi cations such as rheumatoid arthritis, hamartonma syndrones, transpl ant
rejection, nmultiple sclerosis and i nmunosuppressi on.

[ 0007] Phogphaii@dyicgknosi tol (hereinafter abbreviated as ‘pRi/ik20i50638¢ of the
phospholipids-in cell nmenbranes. In recent years it has becone clear that

Pl also plays an inportant role in intracellular signal transduction. In
parti cul araPtPrmIORepmplexcuyah swinly reguiptessell arowth ipR(rapanyBR-SEsgLshat e
(PI(4,5) P2)..4 i ' i Nasi

{ri phospharngy EREACHA QR LBl R URERFL, FRol RETH Pombb bl nase ¢
and i nt r acegdlatbacyteskletzial organirationr at 4 mpamyeiapashsiviet ynanhr. J. Berri dge et

al ., Natur 12, 315 (1984);. Y... N shjzuka, Science, 225, 1365 (1984)].

[ 0008] PI 3!&8_ origi Béqeysué _ §i(ﬁ@Pg’o‘nltréR@ @@Pﬁ@ﬁg@ﬁ%‘yﬁ@,ceﬁ@f‘) has now
been cl ar ighiy SghyVaftin RyRlie 7 hoferRland WOENOES sfofalB! SHETIRGRIGHeq FaCh

subtype has its own nechanismfor regulating-activity. e PI3K tfam |y
conpr i ses regpohsedstgrdsthdadtbsranmienasides smnoctcad-sighaleg toym EORAGAtisr al

honol ogy and..di vided into 3 classes based on .sequence honpl o t he
o oduct” 1 SRty Big SHERech ShFERETseuneraeen g kezetet raTthmosed o
2 subuni t syittfn #HeQnlEmEmbAInY ki steri U GRbWthafaekoRBtiARlaked MEORICAtREiVatfgPuni t. The
regul atory subunits contain 5H2 domai ns and bind to tyrosine residues

phosphor yliexadvesyK§ - ovadint¢dhghasphorglatipn of $SGIl { B2, mhidsleads Rithrase activity
or oncogene,.product.s, pi induci ng. the Pl acti.vity of the pll0a
cat oyt 1o AEHRARLT R RSP ISl bIB s I Pt ke She i ™ B a1

are furthenTARTIded ctinited WIORIC DUpSeguldtésSsroletn @fitheslsasSphobphdrilatigs N5 of
their activation nechanism Cass la PlI3Ks include PI3K pl 10a, pl11013 and
p1106 subtk§p&gulalprs of mRNAdansladrpnd Bbaspagsyyiheds- nenkOREdle- coupl ed

receptors. i 7. : ' .hv. a G

protein- c&&%@aﬂggse%fﬁm)g%hggﬁéﬁ% ﬁ%%%}@ﬂﬁ%%%ﬁlegg&d%@f&g elgﬁf or class

Il Pl 3Ks. fadtas4E (dlFAE)BKsnTORClgoosphdly1di2nandGithivatasn 86KL 4t ShibdYechichmhi ch are
O e T B oo e STy RS b et 12t e fo
i nhi bi t or YegdRAsidDe I TORBLEalsH al iAW yERbIH faclord, BLAleLhS tyBE e devel oped to
i nhibit other enzynes, especially class P13 Ks. Because Pl 3K regul ates

nrOR act i viuttjentdinshidiiveor nTORC2tsaemeto fooctoneunsyreas ofiRbo geiRased toy not  usef ul

as research tools to study mIiOR r | ation ar function. However, .drugs that
are dual BraftibRnm o RraReo BY actlalhe PR SUIOR RAERE Ry B or

si ngl e- t an@eleotiddéxehhiieattorsC € M BORCipsasss SRtsbiungmdub B rmpfiobést or s and
MIOR i nhi bitors are expected to be novel types of nedi canents useful

agai nst ceessplilsrs erk-aetinn MT9B(Parays axgpical wig ip AKTE Seeithbst ati ¢ agent s.

Thus, it . advar . V. Lphi bitor: 3K
by bi t or StaahelladC (HRAAEPHRIK R, Bhdatl RAEH hEM, AL GBI &) 2
Ki nase- r el AK€t odiThe-d68 by PUBLITWHIigh i9fa prérequisiveefol fidhact{vadd)] | TORLT2now been

found that a series of novel pyrimdi ne conpounds have actjvity_ as
i nhi bi t or §e%+latﬁW@3QP§H%PhPF)§?é}0ﬂA8I§ﬁI€|?ﬁTngef‘yf',“?@heHﬁ@%@gﬁlst@Hﬂthhﬁr ovides a

conmpound Q0§ sHofHhRor $PPRKCAEES&Ig37R1 1s sel ected from (i) a group of the
followi ng fornula: wherein

[0006] With the recent discovery of rapamycin independent function of

mTOR (by mTOR?2) in phosphorylation AKT (at S473), which is important in

regulation of cell survival and modulation of PKCa, which plays a major role in

regulation of actin cytoskeletal organization, it is believed that inhibition of fnTOR

function by rapamycin is partial. Therefore, a small molecule designed to compete

with ATP in the catalytic site of mMTOR would be expected to inhibit all of the

kinase-dependent functions of mMTORC1 and mTORC2, unlike rapalogs that only

target mMTORC1. Here we describe the discovery of direct mTOR kinase inhibitors

which can be used in the treatment of a variety of cancers, including breast, lung,

kidney, prostate, blood, liver, and ovarian cancers, and lymphoma and other
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Pis (i) aryl or heteroaryl which is unsubstituted or substituted; (ii) an

i ndazol e group which is unsubstituted or substituted; - (iii) an indole
group whivgh 20f1/08p&gbsti tuted or substituted; or (iv) a periRidih6@39 € group
whi ch is unsubstituted or substituted; Qis sel ected from-H -OR -SR

- Hal o, -NR3R4 -0S(0)n, R OCSO)R -OC(O) NHR, -S(0), "NR3R4, -NRC(0)R,
-NRS(0), RldlcaNR@( wmmﬂmu aNROiShRR3RAMa syidpBEh taagHamr rejRgionand R4 i s
independe t¥ lg Algr%g Mmogurlgl(,)su requ al kyl, C3-Cl10 cycloal kyl and a 5- to
12- menber e oc ePie gP P het eroaryl group, the group being

unsubst i t[noad] or subﬁbsphuﬁ@dmomdmhelelaaﬁ&,abefevmedaisd PRY),is whe 6fthare the sane
or different, are each independently selected fromH Cl-C6 al kyl which is

unsubst i t BhesEhelipidspxgellimgrabraness Ingegent yeirs Al hag beeime learsthairf st i t ut ed or

substi tut 5%% rpggﬁta{loge%#\&&&l@ﬂ? _§£l%an’sﬁlc%ﬁr eh{]?ﬁtlaﬂ Ep ?(N%Has defined

above, rogen atom are
attac hed feepgniacdsiatthe ait echt B (4, ﬁ)—lethZpHWTMMQSjPBB saepadead iigo het erocyclic

wh b b d d
0 R BRSO G b TORREPAR BbBbRsPhetiTse GaPatish £ om
-0-( CHZ) , act1va§01( Q'Bt)oteln ﬁﬂl‘QSe Skha mtra(:gﬂ'tlﬁ%f Cal&aﬁrn%ﬂ?llmtlg_ﬁ, 1;}, 0&%3\_/%% r[[glé' s 0 or

an integer of is selected fromH or a red
car bocycl ¥ d3emdgfe¢telﬂ oNytute 6121;3)1@;:(19&4)c}‘r( NsshimukaSdi¢rtceat 225, 0365(11984)]1 ut ed,

2ol ect od TRgRIT) PR Pt 0“%‘63%@5} cbitidtied B e el biigy bes bt
- C2) 5 CON AR ATHANARbuor BB et U SKR) FNERIRsasieg S 150 o

an integer of 1 to 2 and vvhereln R3 ‘and R4 are as defined above; (ii)
substi t ut @Wn@mectlmsmsfoli ltegul@tlngmtefrlfdar ;Fhe PI3K. f@mlésumpma@s atleast 1ansubst i t ut ed

het er ocycl| ubs ituted a substituted
or - unsubsti iR RARb R Y tORUREhobHRY aff g el iR,

wher ei n REas%ﬂ@nB@qtfe@bﬂhorh@]@gy ed thel prédiich eoriled b9 BniyEmdbitslysis heyhar e
attached, a m)r holine ring which is unsubstituted or substituted, (ii)

subst it ut e@sokPldkdrasss ‘irFGP’é‘BOWét‘ﬁrzo%HPW“S e.lmcdgembmictsubw ad arfSubst i t ut ed
h d
or 3&23%2#%‘%@ ul ol SHGRL | | MR Aot IR oM A SPomdiihuldbiad REP | LM 24, o

not H, or taosberesdusoptesphaylatedttyugrowdr factor ra:nptkslrmnhia,tyromna kinase
phar maceutically acce tabl e sa

n. ester,. or a _pradrug, or a hydrate,
or a sol vAT'EWHECEEPES fﬁmftﬁr%ﬁeaﬁdn jngithe fiPég ‘é’l‘ts)fé’gglﬁl%clgf* corrpgm tions

conpri si ngathihfic §mgchpbh$sehwh@es(ﬂs)hpl@ su}ﬁu«ﬁ{eer eRUs8 PPRIK s AL farfeput oner,
or an N-oxidé, or a pharnaceuti cal ?/ acceptable salt, or an ester, or a
ap

pr odr ug, dm@dhmrtmogroms elassdpand elasshidy aotermaeictheir pﬁa\ramaomﬁchmaismy

For -tr eat CHEC ke heds H3Rea 1o e OB AT 0P RS el o sos

adm ni st egighgls frontrysesdiedihasarobplee eddepy@raniads IBPII K enctdmaypidopf fornul a
(I'), or a stereo jisoner, or a tautonmer, or an N-oxide, or a

phar maceusitiwre aetizealed By a¥ proseincoupled raeepior. &l ang P I(A)lbar@dmegm asr a hydrate,
or a sol V@ﬁlﬁtrﬁ@? ?&Q:flasgi fllolg)l%glsAd@:lek ?Irﬁl?’k}f it Rie! quﬁ (Ifﬂ @2? a'ngr(ﬁgmat hod for

preparing the co Oor a stereoisone t aut oner, -or
an N-oxi deubtypfesawhhhramaﬂﬁtﬁcterabdi Yy acneipigbC? ds@bins abthe @te@ain®s., Dhe a

prodrug, or, a hyd sol vate thereof. Detail ed Description of the
| nvent i onsullsgétflﬁ”‘raéssﬂ Igl;s[é 1 }Iﬁ]\@'ﬁl’-i on relates to a conpound of fornula

(1): [0009] Most if not all of the non-rapalog mTOR inhibitors described to date in
the scientific literature were developed to inhibit other enzymes, especially class I
PI3Ks. Because PI3K regulates mTOR activity, inhibitors that target both enzymes
are generally not useful as research tools to study mTOR regulation or function.
However, drugs that are dual PI3K/mTOR inhibitors might have a therapeutic
advantage over single-target inhibitors in certain disease settings. PI3K inhibitors
and mTOR inhibitors are expected to be novel types of medicaments useful against

cell proliferation disorders, especially as carcinostatic agents. Thus, it would be
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Rl wherein Rl is selected from (i) a group of the follow ng fornul a:
wherein Pis (i) aryl or heteroaryl which is unsubstituted or substituted,

(i) an iwdaspl@oggoup which i s unsubstituted or substi pdigfi016/bd357 an
i ndol e group which is unsubstituted or substituted; or (iv) a

benzoi m dazol e group which is unsubstituted or substituted; Qis selected

from-H adRntaggms tp Hayeonew N inhilgtary md PIBE mhikrrs aspomntiaNR3R4,

and Ra 1 s UTHERCay LT DR affPohiresafiigfuisclliC 1 0, OG0 K1 ane

a 5- to 12-nmenbered carbocyclic group, aryl or heteroaryl group, the group
bei ng unsubstituted or substituted; mis 1 or 2; or R3 and R4, which are
the same or different, are eaxmmanwpbthednyventions| ected fromH, Cl-C6 al kyl

which is stitu i . - { i i

unsubsti t tegPor su&g}qis% Zogpﬁ%d&'g;t%qas@%%%glc}éﬁ%ﬁé%&%&n%%r ein R and
m are as Hhsfelasaditpboindibitors dFanBOR dnd RIBIet Aecondirighy, tiepresdnt agentia@t om t o
which they are attached forma saturated 5-, 6- or 7-nenbered N-containing
het erocycpiocyld@ﬁa&am@ﬁv%Oﬁoénaﬁé&B'stitut ed or substituted; -C(0)R |
-C(0O)N(R) 2 and -S(0),,,R whereiw R and m are as defined above; Yis
selected from-0-(CH2)n-, RSy. ),-, and -S(0),,(CH2)"- wherein mis 1 or
2, nis 0 or an integer of 1 tfp 3N and R2 is selected fromHor a 5- to
12- menber ed carbocyclic or | ic group which is unsubstituted or
substituted, and a group -NR3R4 wherein R3 and R4 are as defined above;

Z is sel ephegif rom (i) H, halo, -(CH2), -COOR, -(CH2), CHO, - (CH2)sCH2COR,
-(CH2), CCNRS%; . -gICI-{Zé(ﬁ:HZNRSRA -NR3R4 and -0(CH2), NR3R4 wherein s is 0 or
an integer of “1°t%524N ™ herein R R3 and R4 are as defined above; (ii)

substituted of) dpeupefiicUbRewhptformaayl , (iii) substituted or unsubstituted
het erocyclyl, (iv) substituted or unsubstituted aryl, and (v) substituted

or unsubstituted G -C6-al kyl \ang Wis selected from (i) NR5R6,
wherein R5 and R6 form togetth the N atomto which they are
attached, a norpholine ring whet is unsubstituted or substituted, (ii)

substituted or unsubstituted heteroaryl, (iii) substituted or unsubstituted
het er ocyc™Ff ™ iv) substituted or unsubstituted aryl, and (v) substituted

or unsubsti t up ey trekdfydryl whichV4 @edbéthtated Whsibstuited;an i ndol e group, Z
is not H or a stereoisoner, or a tautonmer, or an N-oxide, or a

phar maceut i cal | fiihaic@dezale grogpvhictois uapnbsttuied orgubgtitpleddy ug, or a hydrate,
or a solvate t h?{iﬁ%'indole group which is unsubstituted or substituted; or

(iv) a benzoimidazole group which is unsubstituted or substituted;

Q is selected from —H, —OR, —SR, -Halo, —NR3R4, -OS(0O),R, -OC(O)R,
-OC(O)NHR,  -S(O)uNR3R4, -NRC(O)R, -NRS(O)nR, -NRC(O)NRj;R4,
and -NRC(S)NR3R4 , wherein each R, Rj, and R, is independently selected from H,
C1-C¢ alkyl, C3-Cy¢ cycloalkyl and a 5- to 12-membered carbocyclic group, aryl or
heteroaryl group, the group being unsubstituted or substituted; m is 1 or 2; or R3 and
R4, which are the same or different, are each independently selected from H, C;-Cq
alkyl which is unsubstituted or substituted, C3-Cjg cycloalkyl which is unsubstituted
or substituted, -C(O)R, -C(O)N(R); and -S(O)nR wherein R and m are as defined
above, or R; and R4 together with the nitrogen atom to which they are attached form a
saturated 5-, 6- or 7-membered N-containing heterocyclic group which is
unsubstituted or substituted; -C(O)R, -C(O)N(R), and -S(O)mR wherein R and m are
as defined above;

Y is selected from -O-(CHy)p-, -S-(CHa)n-, and -S(O)m(CH2)s- wherein mis 1 or -



2, n is 0 or an integer of 1 to 3, and R? is selected from H or a 5- to 12-membered
carbocyclic or heterocyclic group which is unsubstituted or substituted, and a
group —-NR3R4 wherein R3 and R4 are as defined above;

Z is selected from (i) halo, -(CH2)s -COOR, -(CH2)sCHO, -(CH2);CH20R,
-(CH2)sCONR3R4, -(CH2)sCH2NR3R4, -NR3R4 and —O(CH2)sNR3R4 wherein s is O or
an integer of 1 to 2 and wherein R, R3 and R4 are as defined above; (ii) substituted or
unsubstituted heteroaryl, (iii) substituted or unsubstituted heterocyclyl, (iv) substituted
or unsubstituted aryl, and (v) substituted or unsubstituted C;-Ce-alkyl; and

W is selected from (i) NRsRes, wherein Rs and R form, together with the N atom
to which they are attached, a morpholine ring which is unsubstituted or substituted, (ii)
substituted or unsubstituted heteroaryl, (iii) substituted or unsubstituted heterocyclyl,
(iv) substituted or unsubstituted aryl, and (v) substituted or unsubstituted C;-Cs-alkyl;
or a stereoisomer, or a tautomer, or an N-oxide, or a pharmaceutically acceptable salt,
or an ester, or a prodrug, or a hydrate, or a solvate thereof.

[0011] Provided herein are pharmaceutical compositions comprising the
compound of formula (I), or a stereoisomer, or a tautomer, or an N-oxide, or a
pharmaceutically acceptable salt, or an ester, or a prodrug, or a hydrate, or a solvate
thereof, and a pharmaceutically acceptable carrier or diluent.

[0012] Further provided herein is a method for treating mTOR kinase-/PI3K
kinase-related diseases, which comprises administering to a subject an effective
amount of the compound of formula (I), or a stereoisomer, or a tautomer, or an
N-oxide, or a pharmaceutically acceptable salt, or an ester, or a prodrug, or a hydrate,
or a solvate thereof.

[0013] Additionally provided herein is a method for preparing the compound of
formula (I), or a stereoisomer, or a tautomer, or an N-oxide, or a pharmaceutically
acceptable salt, or an ester, or a prodrug, or a hydrate, or a solvate thereof.

Detailed Description of the Invention

[0014] The present invention relates to a compound of formula (I):

w
R2Y.

B
P
Z N)\n1
wherein

R! is selected from:



(i) a group of the following formula:
|G

P is (i) aryl or heteroaryl which is unsubstituted or substituted;

wherein

(i1) an indazole group which is unsubstituted or substituted;
(1i1) an indole group which is unsubstituted or substituted; or
(iv) a benzoimidazole group which is unsubstituted or substituted;

Q is selected from -H, —OR, —-SR, —Halo, -NR3R4, -OS(O)nR, -OC(O)R,
-OC(O)NHR,  -S(O)mNR3Rs, -NRC(O)R, -NRS(O)mR, -NRC(O)NR3R4,
and —-NRC(S)NR3R4 , wherein each R, R3, and R4 is independently selected from H,
C1-Cs alkyl, C3-Cio cycloalkyl and a 5- to 12-membered carbocyclic group, aryl or
heteroaryl group, the group being unsubstituted or substituted; m is 1 or 2; or R3 and
R4, which are the same or different, are each independently selected from H, C;-Cg
alkyl which is unsubstituted or substituted, C3-Cio cycloalkyl which is unsubstituted
or substituted, -C(O)R, -C(O)N(R)> and -S(O)mR wherein R and m are as defined
above, or R3 and R4 together with the nitrogen atom to which they are attached form a
saturated 5-, 6- or 7-membered N-containing heterocyclic group which is
unsubstituted or substituted; -C(O)R, -C(O)N(R); and -S(O)mR wherein R and m are
as defined above;

Y is selected from -O-(CH2)a-, -S-(CH2)n-, and -S(O)m(CH2)n- wherein m is 1 or
2, n is O or an integer of 1 to 3, and R? is selected from H or a 5- to 12-membered
carbocyclic or heterocyclic group which is unsubstituted or substituted, and a
group —-NR3R4 wherein R3 and R4 are as defined above;

Z 1is selected from (i) halo, -(CH2); -COOR, -(CH2);CHO, -(CH2)sCH20R,
-(CH2)sCONR3R4, -(CH2)sCH2NR3R4, -NR3R4 and —O(CH2)sNR3R4 wherein s is 0 or
an integer of 1 to 2 and wherein R, R3 and R4 are as defined above; (ii) substituted or
unsubstituted heteroaryl, (iii) substituted or unsubstituted heterocyclyl, (iv) substituted
or unsubstituted aryl, and (v) substituted or unsubstituted C;-Ce-alkyl; and

W is selected from (i) NR5Re, wherein Rs and R¢ form, together with the N atom
to which they are attached, a morpholine ring which is unsubstituted or substituted, (ii)
substituted or unsubstituted heteroaryl, (ii1) substituted or unsubstituted heterocyclyl,

(iv) substituted or unsubstituted aryl, and (v) substituted or unsubstituted C;-Ce-alkyl;
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or a stereoisomer, or a tautomer, or an N-oxide, or a pharmaceutically acceptable salt,
or an ester, or a prodrug, or a hydrate, or a solvate thereof.

[0015] A C-Ce alkyl group is linear or branched. Preferably, the alkyl is a
C1-C4 alkyl group. A Ci-Cg alkyl group can be unsubstituted or substituted with one
or more groups Z as defined above. Examples of a Ci-Cs alkyl group include, but
are not limited to, methyl, ethyl, propyl (including all isomeric forms), n-propyl,
isopropyl, butyl (including all isomeric forms), n-butyl, isobutyl, sec-butyl, z-butyl,
pentyl (including all isomeric forms), and hexyl (including all isomeric forms).
[0016] A halogen is F, Cl, Bror I. Preferably, itis F, Cl or Br. A C;-Ce alkyl
group substituted by halogen may be denoted by the term "halo-C-Cs alkyl," which
means an alkyl group in which one or more hydrogen atoms are replaced by halo. A
halo-C1-Cg alkyl group preferably contains one, two or three halo groups. A
preferred halo-Ci-Cs alkyl group is trifluoromethyl.

[0017] A C3-Cjo cycloalkyl group may be saturated or unsaturated but a
non-aromatic, and/or bridged, and/or non-bridged, and/or fused bicyclic group having
3 to 10 carbon atoms. The cycloalkyl group preferably has 3 to 8, more preferably
has 3 to 6 carbon atoms. Examples of a C3-Cjo cycloalkyl group include, but are not
limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclopentenyl, cyclohexyl,
cyclohexenyl, cyclohexadienyl, cycloheptyl, and cycloheptenyl. A C3-Cio
cycloalkyl group can be unsubstituted or substituted with one or more groups Z as
defined above.

[0018] An unsaturated 5- to 12-membered carbocyclic group is a 5-, 6-, 7-, 8-, 9-,
10-, 11- or 12-membered carbocyclic ring containing at least one unsaturated bond.

It is a monocyclic or fused bicyclic ring system. The group is aromatic or
non-aromatic, for instance a 5- to 12-membered aryl group. Examples of an
unsaturated 5- to 12-membered carbocyclic group include, but are not limited to,
phenyl, naphthyl, indanyl, indenyl and tetrahydronaphthyl groups. The group is
unsubstituted or substituted with one or more groups Z as defined above.

[0019] An aryl group refers to a 5- to 12-membered, monovalent monocyclic
aromatic group and/or monovalent polycyclic aromatic group that contains at least
one aromatic carbon ring. Preferably, it is monocyclic or bicyclic. Examples of

aryl groups include, but are not limited to, phenyl, naphthyl, fluorenyl, azuleny],



Phenyl - car bam ¢ aci d 4-(5- met hoxy-4-norphol i n-4-yl -pyrimdin-2-yl)-phenyl
ester (MIR-0127) S

%ﬁ/ﬁR(gll\/a?lesmféoimrphol i n-4-yl-pyrimdin- 2-y1)-pheny1] PeTABAAVbOzIILA

1- Et hy1l- 3- M)ﬁb rrethox - 4- mor phol i n- 43/I-pyr|md|n 2-y1)-phenyli-urea

(MR- 0 129)1ntE[ yph.egzgrt pyremfi d)lphenyl and terphenyl. The group is unsubstituted or
4-(5-meth d| - 2-y1)-phenyl ester (MIR-0130)

4- (4-Cnl O?ﬁg%gﬁnéq)ﬁﬁﬁ Qué)ﬂ%/%é% nedp 15 n- 4- yl -pyri m din-2-y1)-benzenesul fon
B

am de ( MT020B1) A saturated 5-, 6-, or 7-membered N-containing heterocyclic rin

1-[4- (4-Chl oro-5-net hyl sulfanyl 6- nmor phol i n-4-yl - pyri m di n- 2- y%)-phenyl]-3-
et hyl -u r &ders (rrmppgyalent monocyclic non-aromatic ring system or monovalent

5-(4-Chlo r | din-2-yla
o OB ST NG e R FRR Rt dhic ha Bhe'rbAbfli g/ dibnRE _
- et hyl subeirhmyﬁlﬂﬁrrsrm Erfiables oftsyoh-heyerooyicte ring inclydepuiti atlé notdiryitdd to3 - ph

enyl -urea (MIR-0

144- ( 4- mpwed@ef@m%lgmm%«ﬁmhr@ HAWPRYHinG. 41D ripg fxpisally coptajnsionsheny 1] - 3- (
4-fluor onphesy ht)onijérﬁlamﬁqw& d33dnal N atom or a 0 atom, or no addmonal

145- ( 4- Chl or 0- 5- net hyl sul f any1- 6- nor aho lin-4 ? pyrimdin-2-y1)-pyridin-2-y
] -3-et hgitbPOlathE ( liﬂ'hR—rﬁigﬁéS)lnsubstltuted or substltuted on one or more rmg carbon

[ ?3( ?f ﬂlogtroglsgiﬁ ¥ amz gél(? nm%%%}qugslem in th 1ng yr iE)rglnclipI)les of Q{nt)ablphenyl] 3

144-( 4- Chhwsanénﬁﬁﬁawesmef&w&e@rd@gmldeﬁnéd Yhove¥hl mlt@{, Eﬂ%ﬂéroﬂgenyll 3-(
3,4-dif luoro ‘Ehenyl) urea (MR-0 ? 5 - Et hoxy- 6- nor phol i n-

[ 4- ( 3- pheN¥heny rld@)&mp@nyme} Apipitymealiyrunsubstigut Qlyi*rllb@tlfatﬂddt}’ﬁlcally on L oad (3
oneny! -t iE IRt OR, TN R g 18 B R i 244
2- | vdhioh-id iubeﬂiﬂn d)or 3abgtieutédvi: koky ot OH.[ 5
EEt Eg;;o4 ol ID;M 4- ;él)ofrsa rtgl |§|C?1-em;91 ca‘rylggnylg -pyrimdin-2-yl]
-phenyl } 19924 wﬂqg@c%jng)nﬂner{lbpred heterocyclic group is typically

5- Et hox o] h 11N~ 2 ] - phenyl
|[ 3 phenz é]tﬁfr%f I\Fg&éc?aigl)lcagb(e[asso‘fé h%ﬁ%der@?&@&'&b{égr&}é hafng'1N2.25, %t
- met hyl sunﬂmteydatcﬁnsrmi@mj from4O, W apd/ 81 nilgpinally it Eprtpins ode N—aZem]ahelf@ 1(3

-fl uor o- phen ure MIR- 0143 t ho rphol i n- 4 (3
- phenyl - 5 &f dlﬁ‘ﬁ@ em@?ﬁn? ﬁ%lﬁ‘ftﬁ%Fﬁmcéf%B%gﬁr c gppybe, e example
(2-di et hyhagh RRophdhel pyddtk daddIMiEsiRdAI4) pyrazole, imidazole, benzothiophene,

benzothiazole, benzofuran, isoxazole, oxazole, oxadiazole, thiazole, isothiazole,

thiadiazole, dihydroimidazole, pyridine, pyridine, quinoline, isoquinoline,
quinoxaline, thienopyrazine, pyran, pyrirnidine, pyridazine, pyrazine, triazine, triazole
or tetrazole. The group can ‘be unsubstituted or substituted with one or more groups
Z as defined above.
[0022] Specific examples of the compounds of the invention include:
5-Ethoxy-2-(3-hydroxy-phenyl)-6-morpholin-4-yl-pyrimidine-4-carboxylic acid ethyl
ester (MTR-0037) -

| 5-Eth0xy-2-(4—hydroxy-3-methoxy-phenyl)-6-morpholin—4-yl-pyrimidiné-4-carboxyli
¢ acid ethyl ester (MTR-0038)
5-Ethoxy-2-(3-fluoro-4-methoxy-phenyl)-6-morpholin-4-yl-pyrimidine-4-carboxylic
acid ethyl ester (MTR-0039)
2-(3-Amino-phenyl)-5-ethoxy-6-morpholin-4-yl-pyrimidine-4-carboxylic acid ethyl
ester (MTR-0040)
3-[4-(2-Dimethylamino-ethoxy)-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl]-
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1- {4-
[ 5- Et hoxy- 4- (4- met hanesul f onyl - pi per azi ne- 1- car bony1) - 6- nor phol i n- 4-yl - pyri
i di n- 2- wWkb-ph@aydek- 3- phenyl -urea (MIR-0145) PCT/IB2010/003347
2- (6- Am no-pyri di n-3-y1) - 5- et hoxy- 6- mor phol i n- 4-yl - pyri m di ne- 4- carboxylic
acid ethyl ester (MIR-0146) 5-Ethoxy-2- { 4- [3 -(3 -fluoro-phenyl)-ureido]
- pheny1} - phemel GAER:A942) yI - pyri mi di ne-4- carboxylic acid ethyl ester
(MTR 0147 e -

- Et hoxy-%[4 7 %@thﬁlamlyiﬁ gl-of%)-%ﬁeﬁlllyel%%}fapﬁlrgl 63’*-“89}. éﬂ Ry%g&dﬂl -269 i mdine-4
-carbox yphiehoB@VITUREY0AY) ester (MIR-0148) 5-Ethoxy-2- {4- [3

-(4-fluoro- ghen 1) ur el doj heny1l} - 6- m)r{)hol i n-4-yl -pyrimdine-4-

car boxyl i & Oéﬁlt(él'n' -VAFRY Ty Righyy-2-y3)-pliepy lqngne (MTR-0047)
-(3,4-Di fi K’[ig Ci%lﬁp&%yéﬁenw)%' 9[9 }8@%{{)2&1m 2.yl B/O ,[()ijxilmldme-él-d:alébto%%lc ac1il or

- et hoxy- 6- In e=4-car I C aci

( MI'R- 0150gthst- c(stérEMﬂthOGﬂbenyl) 3 - [4-(5-nmetho

Xy- 4- nmor phol I-pyrlm -2-y nyl] -urea (MIR-Q152

4~ (5- Met h%@h%‘yn%i/ 40#15 ﬁ%mﬁﬁl?yyqydlﬁﬁém@wh@a‘(lﬂm—‘ﬂayb153)

4- (5- Met hyd, Mﬁ(\_bés - nor phol i n-4-yl-pyrimdin-2-yl)-phenyl am ne (MIR-0154)

4- (5- Met hyI sul tanyl- 4- nor phol i n-4-yl -pyrimdin-2-yl)-phenol (MR- 0155)

5- Et hoxy- 2Ethoxy-2- (1H indol-6-yl)-6-morpholin-4-yl-pyrimidine-4-carboxylic acid ethyl

{6 [3 (4-flu | ) -ureido]-pyridin-3-yll-6-norpholin-4-yl-pyrimdi
-car b%%? I(f\/ﬁnggﬁg%et hyl ester (MIR-0156) 2- { 6- [3

(3 4-Di ”2-‘1'}%[190 h?(.'ﬂ}é)l()l ﬂ&ﬁb’-@ﬁioxy%yﬂhbﬂﬂhahﬁ 4-yl-pyrimidine-4-carboxylic acid
-y11-5- et hoxy- -m)r)Rp olin-4-y -py i mdine-"4-carboxylic aci'd ethyl ester

(MTR—OlS??thBIeS@F -005€¢) 6- -(3-fl uoro pheny1) - ur ei do] - pyridin-3 -yi}

- 6- nor ho C_ac est.er 0158

e hyh- 3 EhgV el r@-@mp AR SRR e 98 pmeny !

- urea (Mr&t&l(m)R-oom

4-[ 5- Et hox met hanesul f onyl - pi per azi n- 1-yl net hyl ) - 6- nor.phol i n- 4-yl - pyr
imdin - 25\§IE11}Qxy|=2 (%ﬂag@r%n‘(emmwl) -f-morpholin-4-yl-pyrimidine-4-carboxylic

5- Et hox u i perazi n-1-yl met hyl ) - 6- nor phol i n-4-yl -pyrim
oo T aAERGGRE 1 81 P v methyl)- 6-rorp S

144- (5- Me2H{34[3y(H{Cnyrd- Htrifhropdratthpl-gheply b py eido]- plhany B~ §-£hoprérmiphdlin-
- phenyl - ure

MR
4- ( 5- Met h§W, zﬁé"fl ﬁe'g"%‘ﬁ’r‘)ﬁﬁ]d? pcid gthyf esishMARIOA2D. y 1) - benzenesul f onani de

(MIR- 0163} _Elxd tﬂﬂiattﬁu 3-83-phenyl-ureido)-phenyl dine-4-carboxyli
L (5 ot hithdey-&-dRpIRRE 9-%1* 8-phenylurcido)-phenyl].pyrimidine-4-carbareulic |

1- ( 3, 4- Di &didethyl ?ﬂﬁ@r(MISR 9060) -

5 (2 arm PR EB T e BRI R o iR it R i ol
( MIR- 0166¢ster (MTR-0068)

1- (4- Fl uor o- phenyl) - 3- [14 5- met hoxy- 4- nor phol i n-4-yl -pyri mdi n-2-y1) - phenyl
]-thio urédt olin-4-yl-2-[4-(3-phenyl-ureido)-phenyl]-pyrimidine-4-carboxylic

1-(3-Fl ”0585?@%?%%31%@659)@ hoxy- 4- mor phol i n- 4-yl - pyrim di n-2-y1)-phenyl

]-thio urea
2—{4-[3—(4-Chlorq—3-triﬂuoromethyl-phenyl)-ureido]-phenyl}-5-ethoxy-6-morpholin-

4-yl-pyrimidine-4-carboxylic acid ethyl ester (MTR-0070)
4-(4-Chloro-5-methylsulfanyl-6-morpholin-4—y1-pyfimidin-2-yl)—phenylamine
(MTR-0071)

2-(3-Hydroxy-phenyl)-5-methoxy-6-morpholin-4-yl- pyrlmldme 4-carboxy11c acid
ethyl ester (MTR-0073)
5-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-1H-indole
(MTR-0074) _
2-(1H-Indazol-4-yl)-5-methoxy-6-morpholin-4-yl-pyrimidine-4-carboxylic acid ethyl
ester (MTR-0075)



1-
{445- Et hoxy- 4- (4- net hanesul f onyl - pi perazi n- 1-yl net hyl ) - 6- nor phol i n- 4-yl - pyr

im di n-Rowdlydhesyll-3 -phenyl -urea (MIR-0169) 4- [5 pC1/1B2010/003347
- Et hoxy- 4- (4- met hyl - pi perazi n-1 -yl met hyl ) - 6- nor phol i n-4-yl -pyrimdin-2-yl]

-1H -indazole (MIR-0170)
4-[5-Et hoi;{4z(4((21ﬂ®rétﬁwmeﬂp'ﬂq®léfhaylr61WQhIBt4ﬁyl pyrgnidor-ptybl-phenyl]-3-(4-chlo

4-yl - R 0171) 1-
!{2[5 Lt hols- ?lﬁﬂor%eM‘PB éfﬁ%?WP%hyn &) o phol i n-4-yl - pyri m di n- 2-

y1] - phenyya-3-qMeny3-meisasul tfif-Qmb2pholin-4-yBpyrimidin-2-yl)- phenyl] -3-(6-chlo
[ 4- (4- Met hanesul f onyl - pi per azi n- 1-y1) - 5- met hyl sul f any1-6- nor phol i n- 4-yl - pyr
i m di n- 2rgpyridigFenh %UYGP—( TRHEAYN - ur ea (MTR—0173)

4 (5 B hoXyeterIBRDS sl e iy BRGS0 4 bURRh 245 L Pakiawy- LH 1 ndla

zole (MIR
4- (5- Et hoxymm«)mol in-4-yl-6- m)rphol i n-4-yl met hyl - pyrim din-2-yl)-phenyl a

m ne (MR- 0175)
144- ( 5- Et Roty2Orehlpreopyridin-3gn)- Bteﬁﬂﬂ]mbéwlh 2P neb APkl - AivkPrimidi1) - pheny

1] - 3- phenyl uoro phenyl)-3- [445
- met hyl suﬂ%(gnéﬁ- 4: ﬁnyggd%m)mérwryrl m di n-2-yl)-ph enyl]-urea (MIR-0177) 1

- (4- Fl uor 6-HthexyyP)4-83-ethyl-ureido)-phenyl]-6-morpholin-4-yl-pyrimidine-4-carboxylic
Eﬁm(QSOrlrsg)a& H[ygestgr (l\j'Tﬁﬂ%) g?)ol in-4-yl-pyrimdin-2-yl)-phenyl ] -urea
- Et hoxy- 44 f4- @ﬁldﬁ@@%%g@%ﬁiﬁy@%%f)%b%liﬂlﬂﬁmaih)Z-91')%5%?—'[1}&' 4-yl-pyrimd

in -2-yl]-phenol (MIR-0
4- Ani n()MﬁWeWQ/%)) 5 met hoxy- 6 mor phol i n-4-yl - pyri m di ne- 4- car boxyl i ¢ acid

2- (

t hyl t
P 3. phedr ORGP RO e Hdndozglony 1 est er

MIR- 0182
(5 Met hoxyx%/ITrlr{D(r)Ogﬁgl i n- 4 3- hen | - ur ei do) - phenyl] - pyri m dine-4-carb

oxyli ¢ anjhz{qukf@lcglggd (4 chloro- -methylsu fanyl-6-morpholin-4-yl-pyrimidin

1-{445- Met n car bonyl) 6- m)rphol i n-4- yI pyrimdin-2-yl]-p
hen y11-3- %ﬁgr{ﬂﬁ%n I;Eég'{fp g%@.

{4-[4-(4- wqu(ar@iﬂomommekhymmnﬂz@ rr&)rﬁhcﬂi‘m#byhyﬁr)mﬁl-imétyfhppbenﬁl}]Fﬁaplpxhgl-i n-4-yl -

pyr im din-2- X%!ﬁ@? yl }-3-phenyl -urea (MIR-0185) 1-
{445- Et ho>‘<‘{Fa4 | - pi perazi ne-1-carbonyl) - 6-nor phol i n-4-yl -pyrimdin-2

b (e A e e Y SRSy 2 BBl i 4y - ace i
c acid (MTR-0094)
N-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-methane
sulfonamide (MTR-0096)
4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenol(MTR-0098)
Methanesulfonic acid 4-(4-chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin
-2-yl)-phenyl ester (MTR-0100) '
5-Ethoxy-6-morpholin-4-yl-2-[4-(3-phenyl-thioureido)-phenyl}-pyrimidine-4-carboxy
lic acid ethyl ester (MTR-0102)

. 2-(4-Benzenesulfonylamino-phenyl)-5-ethoxy-6-morpholin-4-yl-pyrimidine-4-carbox
ylic acid ethyl ester (MTR-0103)
1-(2-Chloro-ethyl)-3-[4-(4-chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)
-phenyl]-urea (MTR-0108)
5-Ethoxy-2-(4-hydr0xy-phenyl)-6-morpholin—4-yl-byrimidine-4-carboxylic acid ethyl
ester (MTR-0111) |
5-Ethoxy-2-(4-ethylcarbamoyloxy-phenyl)-6-morpholin-4-yl-pyrimidine-4-carboxylic
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met hyl ester (MIR-0187) {5-Methyl sul fanyl-6-norpholin-4-yl-2-

[ 4- (3- phenyl -urei do) - phenyl] -pyrimdin-4-yl1- acetic acid nethyl ester
(MR- 0188y 0 2011/080568 PCT/IB2010/003347

{5- Met hyl sul fanyl1- 6- nor phol i n-4-y1-244-( 3- phenyl - ur ei do) - phenyl] - pyri m di n-

4-y1 - t. id - 2- 5- Met hyl | f 1-6- hol i n-4-y1- 2-
[4}/( 3- pﬁgﬁﬁ}'ﬂ%ﬂ}yﬂ’f%ﬁﬁ%ﬁé%ﬁ?y pyri En di n-4- §1 iuacg?;m derr?R/Iﬁ)'R?OllSr;Z) {
[ 4- (5- Et hexyndk difie Agyé (8- p@b@ﬁédrgaﬁoﬂlo %Bﬁédwj ;ﬁﬁﬁﬁid’iﬂedc! Rardoxyl) - pheny!

] -3-p henyl-urea (MIR-019 -(4-Chl oro-
sulfanyl 6 avndt gthyll dsrer {MJIR- @Mfﬁ)m d| n 2-y1) - phenyl ] -3 met hyl urea (MIR-0195)

[4 ( 4- onl G Shlorerstydrearhanif 951 dg- ot orsrT-metisulBp Y grerpholingdyl pheny1] - 3- o

rpho i n- 4oyyimidineRy()hen e} (MTR-0114
1-[4-(4- Ch4rly%ro 5- m%lt)hyl sﬁlfan( - 6- rmr)holln 4-yl - E@;lmdln 2-y1) - phenyl] - 3-

pyridin - §ﬁyzen9frvé@n(cmml H{oeh ono-Sfmetbnls@Fﬁnal -6=rgorphelithyl-pyrimidin

UL v BB My s -2 - pheny -3 (2- o

144- (4- Cth(sMahm hyhaphslanyd4-pyrmidihal-yipphend] (PYIR-01 t)n- 2- y1) - pheny1] - 344
-(2-di ?;E{ytl am no- et hoxy4 aEiheny urea (MR-

144 (4- Chﬁ Boxy-pretaapihal 91463Wbﬁrﬁﬂmrinﬁoml}qnyﬁ;mirwemﬁ =pearhoxybibeny 1] - 3- t
hi azol 2-yls Hrmﬁ_WE@OZOO) 1- _ S
[ 4- (4- Chl or o-5-net hyl'sul f any1- 6- nor phol i n-4-yl -pyri m di n-2-y1)-phenyl] -3

- (4- met  hiN-HMpidpehlami- frobetyyljul fangh6{hdirph @204y 1-pyrimidin-2-yl)-phenyl]-benzenes
5- Et hoxy- 2-] 4- (.3- - yr ei do) - pheny1] - 6- nor phol i n-4-yl - pyri m di ne- 4-car bo
xylic a>c/| Blf{%?fﬂé‘ﬁ &&gﬂ”(llt\%R 02)02;) 5- >Iét]hoxy 2- p{ 4- yion o
[ (rmor phol B@hﬁxyc%hﬁﬁﬂdlﬁl 415?1 QSIJI-;(B’J(i)@\M?_IYFzJI%r@d@ﬁﬁlw?@?%{y'rifﬂ%iﬂinéﬂblédr%@lic

ne- 4-carboxyli ¢ acid ethyl "este 0203
- (3- Di met Wﬂdmthbdarpmpﬁml{@ﬂé@)do] - phenyl 1- 5- et hoxy- 6- nor phol i n-4-yl - pyri

di 4-
5t hoxy- 6 HBPILGroresR e S e SR80 bSO ins-frsbeRdis A9 SOV mi i ne- a-
carbox yl ege Mm@qnyj ester (MIR- 0205) 5- Et hoxy- 2-

{443- (4- net hy i perazin-1-yl)-ureido]-phenyl 1-6- nor phol i n-4 I-pyrlm
i di ne- 4- cér[ﬁdﬁ h@rOa%mtlwﬂw%nﬁésé -gyorgho Rrﬁbz%m)nmldm 2-yl)-pheny]] -3?{(4 dim

144- ( 5- M‘:‘ di 2-vyl h 11-3
-(Z-EDrpho{ﬁ?r@h}}&?@wyf I%QL :; ur'e (MTIII%}/(r)IZ(r)nDI - 2-y1)-phenyil-
1- (3-Di nei WL[éF]Eth@x;pnmei;)hoﬁn{sA—c(aSbmﬁt)k&h&m;bHommyﬁﬂ:ynpymniallimlziyn}ﬂhanbz} pyri m di

n-2-yl) e ure
1-(4-M‘ath$@g¥ *%fﬁwgz‘é [ 4- (5- et hyl sul f any1- 4- nor phol i n-4-yl -pyrimd

in-2-y1) soRReW-b-mbrBRolfoMR- t
[ 4- (5- et hyl S% any1- 4- mor ghg%?;& fke%plg%@?f%?eﬁyg Pyrlmldlngn4yfairbo>3rhga
(MIR- 0210)1c1glam1de (MTR-0125)

3 o BN 2 B PRI 1 B0 ol 1) -2

(MTR-0127)

1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-phenyl-urea

(MTR-0128)

1-Ethyl-3-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-urea

(MTR-0129) '

Ethyl-carbamic acid 4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl ester
(MTR-0130) ’
4-(4-Chloro-'5-methylsulfanyl-6-morpholin-4-yl-pyrir'nidin—2—yl)-benzenesulfonamide
(MTR-0131)

1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-ethyl-u
rea (MTR-0132)

11



4- {3-

[ 4- (4- Chl oro-5-net hyl sul fanyl1- 6- nor phol i n-4-yl -pyri m di n-2-yl) - phenyl] - ur ei
do 1- benzwoeoagistsest hyl ester (MIR-0212) 1- [ 4-(4-Chl or oc5ABRUOY3347

sul fany1- 6- nor phol i n- 4- yI pyrim din-2-y1)- phenyl] -3 - [4-(3-0

4- Chl or.0-5 - net hyl

x0- nor pholi n-4-y1) - phen urea (MTR—0213]2 [ 4- 5

sul fany1- 8 erﬁ ﬁwmiqufawlr@ﬁn@ mﬁéﬂwr]- '-Y@-IE}S‘I R ﬁr.‘zrlfllmme

uor onet hyt -urea (MIR-0214)

144- ( 4- Chl or o- 5 thyI sul fanyl- 6- nor phol i n-4-yl -pyri m di n-2-yl)-phenyl] -3

- [4-(4- ni¢5JM-ICmnrpeir-mzthylsIu}fyﬂ})l-d@hmrgﬂo]m-éuylelayr(rhMRr-Q)&D@yridin-z-yl]-3-ph
144- ( 4- Chl or o- 5- yl I fanyl- 6- nor phol i n-4-yl -pyri mdin-2-yl)-phenyl] -3
-(4-thio FBAPER &ﬁg bhenyl )-urea (MIR-0216)

5- Et hoxy- 6-7a04 phiRdbls- ﬁeﬁéts%lfaﬁ)ﬁ 26- Ll%mf{oﬁnrmylpﬁwlmlalézm Ram%ﬂ;)x - ghdlo]

-phenyll-pyrlm di ne-4-carboxylic acid ethyl “ester
5- Et hoxy- 6-phom3ﬂhotaamw&ﬂ2125)(2 phenyl am no- 1H ben20| m dazol - 5 yl) pyrim din

oo DA G PR AT o BB oy
ester (MFByl Bed MTR-0136) o
5- Et hoxy- 6- nor phol i n-4-y 1@@[ 3-thiazol -2-yl -ureido)-phenyli - pﬁ/rl m di ne-4

-car box ylilg¢- (&&hdloretimethef ﬁnxli\ﬁFROQﬂ@dl)l By IR TORIIR2- y{)4phep$ ]-3-(3-tluor

-(3-fluor phenyl ) - urei do] - phenyl 1- 6- nor phol i n-4
-yl - pyr|m8aﬁllertrg‘qilBf:egr(hlpr ¥£7)a0|d ethyl ester (MIR-0221)

5- Et hoxy- 6-[m4+ﬂmbrbr5-ﬂ=remis2ﬂféﬂyl d-Brdghdlin o ok prairiae- nmﬁpheh)/?@h@wuif
-ureidol -phen y1)-pyrimdine-4-carboxylic acid ethyl ester (MR- 0222)
5- Et hoxy- Oﬁ%pgwﬂ)maiwllz 13{81143 -(3-trifluoronethyl - phenyl)-ureido]

S A AR BRSSP SRR e ot o

-yl -u 16 a¢1éé2-(rMFBicﬂi2124ﬂr)'l athyothide (MTR—0139)

:D/F ' B?Lgu%f by m)rl?oq l %’[X (3-p¥1enyq1urelgo) pIYe%l l]ppr}?%dgne 42car 3/ rylllcéI n-3

1-(3-Fl uog&dftzjgpﬁgmmunylégmg,l)_g |\ﬁ1‘ MTR:di40f 5- met hyl sul f any1- 4- nor phol i n- 4-y
| -pyri mdin-2-y1)-phenyl]-urea R-0226)" 14445

- Met hyI sull f{drly {Ethoxpf pherphelingd yi 6r(w1rﬂi1¢in¢rlibaymylybi‘m’mwlplm%/ﬂk]ﬁlﬂlenﬂ)} o- nor ph

olin-4 yl) hen 0227) 1-
[ 4-(5- N@th mlyH%?Bh@ﬁR& -pyrimdin-2-yl)-phenyl] -3-pyridin-3-yl-urea

(MIR- 0228) - {41[5- Etﬁm(;ﬁfu&m HéﬂYh-4-ymt@l]5éhﬂﬁre4l YaArbeij-pyrithidirz 2% F pide iy | 1
-3-nmethyl -urea (MIR-0

5- Et hoxy- é%ﬁﬁﬁ@?#@ﬁR 142) [ 4- (3-pyri di n- 2-yl - ur ei do) - pheny1] - pyri ni di ne- 4

- car box t

[4-(4- me%llkllﬁ %?p}g?lgz?ﬁ{emﬁpﬂé%g%@ﬁb?elﬁg F§r enyr{[%ygﬁ%{(ﬁ% 2I ylp 3

-4-yl - pyr I-ﬂ‘(l(ﬂlo-lphelibﬁll‘rafeb@MR-Ollm)l d ethyl est er (MR- 0231)

5- Et hoxy- 6- l'in-4-

[3-(4- thi g#ﬁ@ﬁfog .mprahfg}f ‘bﬂé%ﬁf‘)ﬁ Lﬂhs?wrelsﬂbﬂwyllwmlmna.%‘éarhowé%oxy| ic
aci d et hybcﬁ%i %Eeﬂ(ml%ﬁ)l - YR&@149y phol in-4-y1-2- {4- [3 _

- (4- nor phol I n- 4-yl*- phenyl )-ure| do] - phenyl™ } -pyri m di ne-4-carboxylic acid
et hyl est éf{4([|$HEth02383)(4 ngethdnequlfqr3l-pBerarineol-plrboyyl)-6trhompboelai-dol-pyphenyl }

if/lTeRt ggéi 6d1npi-9ﬁ%lh'errfyl? 3-phe%¥fﬁr@a% 14451%ar boxylic acid ethyl ester

2-(6-Amino-pyridin-3-yl)-5-ethoxy-6-morpholin-4-yl-pyrimidine-4-carboxylic  acid .
ethyl ester (MTR-0146)
5-Ethoxy-2-{4-[3-(3-fluoro-phenyl)-ureido]-phenyl } -6-morpholin-4-yl-pyrimidine-4-
carboxylic acid ethyl ester (MTR-0147) . ’
5-Ethoxy-6-morpholin-4-yl-2-[6-(3-phenyl-ureido)-pyridin-3-yl]-pyrimidine-4-carbox
ylic acid ethyl ester (MTR-0148)
5-Ethoxy-2-{4-[3 -(4-fluoro-phenyl)-ureido]-phenyl}-6-morpholin-4-yl-pyrimidine-4-
carboxylic acid ethyl ester (MTR-0149)
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1- [4-(4-Chl oro-5-nethyl sul fanyl-6-norpholin-4-yl-pyrimdin-2-yl)-phenyl]

-3 -(4-nor pholin-4-yl-phenyl)-urea (MIR-0235) 1-

[ 4- (4- ChiwoebroseieBy| sul f any1- 6- nor phol i n-4-yl -pyrini di re2aponopiseamyl] - 3-[6
-(4- methyl pi perazin-1-yl)-pyridin-3- yI] -urea (MIR-0236) 1-

e A BT S P SRt ) -

[4 (4 Met Iaw-caplothanmld dth}yk);teSGMERhMISQ)JI fanyl- 6- nor phol i n-4-yl - pyri m di n- 2-

h - 3- di
1 (3 e En?frégfﬁi%ﬁxr' wﬂi—?-[ézizuf{léﬁw&/‘g-mplﬁ?ﬂs‘%-pfhavlinﬁldzw-%rxlbw?rmlaﬁlrﬁ@ 2-y1) - ph
enyl |- urem{rM(ﬁ-sQ)%Q) 1-
[ 4- (5 Met hoxy- 4- nmor phol i n-4-yl -pyrimdi n-2-y1)-phenyl] -3-(3
-t ri f | uor drtetNgthoxphé-morphelin-é&/1-pMiRiOA4L0Y1)- fphenylamlne (MTR-0153)

!j g_? Vet %()S(éﬂ%twlls]l ho |4nrnﬁqﬁ¥18]2%)é;}lllrgyglrnr}d% é’% p%eny Xrnlne?’(ﬁ/lllrﬁ%lgéﬁo or phol i n
1-(3-Fl uomqs%&m h@éﬂ;ﬂmém&lphah@ny;:l)pyan{l&m(ziynqﬂ@@aqxwmn5&)0! in-4-yl-pyrim

i di n2-y1)-phenyl]-urea (MIR-0
[ 4- ( 1H BeAZBhon e 6t(3 143111@11? nlir»e)ny@hl@arﬁl5¢1|0]-pyrldm-3 -yl}-6-morpholin-4-yl-pyrimidi

-5-eth 6- boxyl d et hyl t
S et hOxy SO AIHRNOIL Heid cthy) BYEH [ depar boxyl T acid ethyl ester

[ 3- (4- Car QB{RBE{BI-(SpIthﬂ/lﬂo}o-@hai}ﬂlpilremmyﬂldm& §13hDxMoRy BonPIphbIim-4dydyripyr i m di n
e-4-carboxylic acid ethyl ester (MR-O %
5- Et hoxy- mlﬁ’ﬁ?'ﬁh@ﬂi’%yl!c?ildze@wlGg%WTErQ'LS }yl - urei do) - phenyl] pyri mi di ne- 4-

carbox yl isggy ( - - 3 -
[ (5 ot R o 2T o bt prortnf e Mol Bhaill B g dpiotihle P -
(MR- 0246)16-]4-carb0xyllc acid ethyl ester (MTR-0158)

4- (5- Met in-4-yl-pyrimdin- 1 heny1] - 3- (4-t hi onor
Lol I(n A By]% Eﬁ%@#?&a}e@g}l}% ldgmglyjlgyéﬁg})ynmldm })I) lg)heny lJrea ( P
- Met hyl sukm@y@rg@)mr pholin-4-yl-pyrimdin-2-yl)-phenyl] -3 -
-(4-norpholin-4- yl-phenyl)-urea (MI'R-0248) 1- [445
- Met hyl su Hf[érﬁ}how frit-preshangsulfoplyl-pipeiaging] -ylmethyl)-6pherphplin-43yl-pyrimidin

(35 Acet i U RORBRARPO I Yol - pheny! )

- 5- et hoxy 4§ SfEthWhJ(MT&th’drreﬂMfdnm 91p|efaem4r &ﬂaﬁylyiénﬁo@ﬁbnnatﬁ;ﬁynﬁﬁmr
- -Carbam)yl phenyl) - urei do] - phenyl -5

(MR- 0250) _ 2- ﬁ%@
- et hoxy- 645t nylﬁmmMM 114 Hi n e-4-carboxylic acid ethyl ester
(MR- 0251 t 1 1512- (4= L 343 A
-(2,2, 2- tl)’ll (Eol\rqgﬁg1 Efﬁ%%lﬁéﬁﬂﬂp niﬁlff éi?h 8%’%2%{‘)“3 1§/r3iphe3?'l €~ 4- car boxylic
aci d et hy I(MER- eréz() MIR- 0252)
1-{4-[5-Eth hal i ne- 4 1 holln I-prlmd|n2y1]p
henyl 1- 34p($>&%atlhﬁ sgﬁ”@\{) ldrlggrp(hﬂ)/}rpﬁ@a%% n‘)ugiLm-im{) enzenesulf nam1
[ 4- (4-Chl Wo@t hyl sul f any1- 6- nor phol i n- 4 yl - pyri mdin-2-y1)-phenyl] - 3- py
ridin -2-yl-urea (MIR-0254) 2- :
{ 344- (4- Ci+@rlugombehyl) ScHf@rmydthexyrmpiroholm-4-yYpypymdin2ey rpRenyd}-wieeny 1] - ur e
i do } t hi oa\bﬁﬁ 136436” boxylic acid rret hyl ester (MIR-0255)
1-(3.4-Difluoro-phenyl)-3-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2- yl) phenyl]-
urea (MTR-0165)
[2-(4-Amino-phenyl)-5-ethoxy-6-m0rpholin-4-yl—pyrimidin-4-yl]—methanol
(MTR-0166)
1-(4-Fluoro-phenyl)-3-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-thio
urea (MTR-0167) ,
1-(3-Fluoro-phenyl)-3-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-thio
urea (MTR-0168)
* 1-{4-[5-Ethoxy-4-(4-methanesulfonyl-piperazin-1-ylmethyl)-6-morpholin-4-yl-pyrimi
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1- Benzo
[ 1, 3] di 0x01-5-y1-344-(4-chl oro-5-nethyl sul fanyl-6-norpholin-4-yl-pyrimdin

- 2-y1) - phgpyhhwsess (MR- 0256) 4- {3- ~ PCT/IB2010/003347 _
[ 4- (4 Chl or o- 5- net hyl sul f any1- 6- nor phol i n-4-yl - pyri m di n-2-y1) - phenyl ] - urei
do 1-benzam de (MI'R-02517!%

144- ( 4- Chidbr-&yh-phenpl} | sphenahymead Vgt -8heDi n- 4- yl - pyri mi di n- 2-y1) - pheny1] - 3- (

d
?Ngt hloxygﬁ lﬁﬁﬁﬁtpﬂ)@f% KJP %ﬁf))l Fg)liléeef\%lé Wl??%aﬁ'@%ﬁg)ﬁé}ﬁhn 43yl-pyr1m1d1n -2-yl]-1H
- (2- nor phoiniifzofe MTRIGIFOL) - urea (MIR-259) 1- [445

- Met hoxy- 4- nor phol i n-4-vyl - yrlmdln 2-yl)-penta-2,4-dienyl] -3
- (4- et hy B=[5iky @maﬁ(/ﬂrmeﬂyﬂ)mmr@?an( NtRetR 69 -moaghpgin-4-yl-pyrimidin-2-yl]-ph

nl}\//% h(lj;()é;i ?ﬂﬁ"lﬁiﬂ{}%}l@@?i (yrl m di n-2-y1) - phenyl] -3 -(4-norpholin-4-yl-phe

- Met hoxy - 4- fefSpBihbk 4 443thethylrpiperdzin- 12y lyrkYhyd R 6-mydrpholh-4-yl-pyrimidin-2-yl]-

- (4-thi onor phol i n-4-yl phenylk urea (MIR-0262) 1- [445
- Met hyl suﬂ’h%‘!ﬁ}ﬁzphﬁﬁ?flﬁﬁﬁq WHR-Q472hyr i i di n- 2-y1) - phenyl] -3 -(3
-trifluor { 0
L4 (5 Vot hy T e o o D e o ymorphalipt-yLeyryg
-benzoi c¢ nadine2-gt] hjxlen;dssﬁephe@MFﬁte@ZMZ[)R -0173) _
I[’144( Sy:\/bt gyégéflhg)%’n¥%§ra}5@5f)%wh- %és)h Xr Ilrrrrllet(iillyflpyru}/li‘L mB Ell{%(ll[] géz%?e_ mor phol i
[6-(4-I\/Ett@MTppopﬁ)aZ| n-1-yl1)-pyridin-3 -yl] -3 -

[ 4- (5- et hyl sul fanyl-4-norpholin-4-y 1-pyrimdin-2-yl)-phenyl]urea
( MTR- 0266 #-(4-Ethgxy-4-morpholin-4-yl-6-morpholin-4-ylmethyl- pyr1m1d1n -2- yl) phenylamine

[ 4- (5- Met Q%’t@#? %r}yl 4- nor phol i n-4-yl - pyri m di n-2-y1)-phenyl ] -ureidol - benza
m de (MIR- [4-(4-Chloro-5

- net hyl SU|1f[af(§SJEtﬁoi§Dﬂ-Fh|itﬁbhdlm44 WA-6aubipAbIGh- n-yzmyth)/}-pmﬂ;dlﬂ 2= 33) phe{n@i](ai-

et hyl - pi perazi n- 1- % ridin-2-yl]-urea (MIR-0268) N-(3-

[ 4- (4-Chl @h@)ﬂﬁ%@g@ %Lﬂy%)nyl 6- nor phol i n-4-yl - pyri m di n- 2 yl) pheny1J-ur

ei do - i r 9

[ 4- (4-Chl oro-5-neth nor’pho pyri )-p ny1] - ur
! ol A bicr Pt L B AR MR et -wipen

eido } - phﬁYN-lu)‘ea&(MTIﬁ-f@llﬂ’é) (I\/rI'R- 0270)

(2 m ot nyr R A FB P RO oL ergmigin 2 YD phBoyi > 1~

[ 4- (4- Chl qr&emmbgw fanyl- 6- norpholin-4-yl-pyrimdin-2-yl)-phenyl]-carb
am c aci d phenyl ester” (MIR-0272) 5-Et hoxy-6-norpholin-4-y1-2- {4- [3
- ( 4- sul f afelptEthhenH(-nethdngsl fonyhpipgrdzinp {yimetly h-emarphatibdxyltpycinadind et hy|

ester (MR 98/ S knol (MTR-0180)
2-(4-Amino-phenyl)-5-methoxy-6-morpholin-4-yl-pyrimidine-4-carboxylic acid ethyl
ester (MTR-0181) -
5 -Methoxy—6-m0rpholin-4-yl-2- [4-(3-phenyl-ureido)-phenyl]-pyrimidine-4-carboxyli
c acid ethyl ester (MTR-0182)
5-Methoxy-6-morpholin-4-yl-2-[4-(3-phenyl-ureido)-phenyl]-pyrimidine-4-carboxyli
c acid (MTR-0183)
1-{4-[5-Methoxy-4-(morpholine-4-carbonyl)-6-morpholin-4-yl-pyrimidin-2-yl]-phen -
yl}-3-phenyl-urea (MTR-0184)
1-{4-[4-(4-Methanesulfonyl-piperazine-1-carbonyl)-5-methoxy-6-morpholin-4-yl-pyr
imidin-2-yl]-phenyl} -?;-phenyl-urea (MTR-0185)
1-{4-[5-Ethoxy-4-(4-methyl-piperazine-1-carbonyl)-6-morpholin-4-yl-pyrimidin-2-yl
]-phenyl}-3-phenyl-urea (MTR-0186) '
[2-(4-Amino-phenyl)-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-4-yl]-acetic acid
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5- Et hoxy-2-(4- {3 -[4-(4-nethyl-piperazine-1-carbonyl)-phenyll-ureido }
- phenyl ) -6-no rpholin-4-yl-pyrimdine-4-carboxylic acid ethyl ester

(MIR- 0274y 0%0Hld3036%- 2- (4- ( 3 -[6-(4-net hyl - pi perazi n-| pydhpRMbioeszir 3 -y! ]
- ur ei dol - phenyl) 6-norp 19 holin-4-yl-pyrimdine-4-carboxylic acid ethyl

t MI'R- hol i 4-y1-2-
{eésl F;} §6 ﬂB’ 5 ch(—‘\?rgﬁd(%ﬁ. (rjr:):]p3oyll)n Ul’gl do] -phenyl} -
pyri ni di negs41&nyeeyl-6-A6ipHoBL-B%I- 2e[s1t@tpHeWRl@?dZ)@ph@n}ﬁﬁpyr{rﬁld}% 4eytlimxy 6.

[ 4- (2- Di et hyl am no- et hyl car banoy1) -ureido
nor phol i namelylacwnﬁﬂwmsf@-(MHﬁﬂﬂ)&SOyl i c aci d ethyl ester (MI'R— 0277)

2 ohemya) - oS TR Sk R S O bR ROk bhe T Rirhisia-4)-

( MIR- 0278 hcetic acid (MTR 0189)
{4-]5- Eth0>6<‘¢/§;4- hol i ne- 4- car bony1) - rphol i n-4-yl - ﬁ) yrimdin-2-y1]-phe
rie iS@

nyl}- carB famd rfyymogrfiodin-4- )()IT?%[‘GQ#E?CIW] ufejdo)pmhenyl]-pyrimidin-4-yl
-Eth 4-( h b 1) - 6- hol 4-y1 di
t hoxy- E%ij&lmgy 193§ bony )-6-no rpholi n-4-yl -pyrimdi

n-2-ylj - p 0X0- nor phol i n-4-y1) - phenyl] -urea (MIR-0280)
[ 4- (5- Met h€[)¢5(§ZE—thmrprdrph(ﬂﬂyLyDWplpjﬂrdlhrn-l%Fllyﬁﬂlypbﬂﬁ)ﬁﬂdm-(z%ﬂbﬁmr@l]aﬁpd phenyl

ester (MTR-Wé ]{{ E
- Met hoxy- he MF 2919 )pyrl m di n-2-yl)-phenyl] -ure ido } -benzam de

(MI'R- 0282 44 - ]1.[5%5 O i enyl ]
-ureido })1- ge(ér‘\{z%;\l%%gﬁﬁ} E)Mr?lgém g}’l ¢ }g,hfg A& L ﬁerIhlde }m ﬂﬁéﬁyﬁ yﬁ)et}B}l‘
4- (5- Met horep(MTROPOD! | n- 4- yI - pyr| m di n-2-y1) - 2-ni tro- phenyl am ne
MIR- 0284 - (2-Am
b 5 oot had A 'H}CP'}Y?%P{%}‘Y%?F}WWW -4yl pyrimidimgr)-ohegyB-Lmespho
( MI'R- 0285)in-4-yl-urea (MTR-0196)
[ 4- (5-Met hyl sul fanyl-4-norpholin-4-yl-pyrimdin-2-yl)-phenyl]-urea
( MR- 0286)1-[4=(¢ ﬁmmon%mﬁé@liﬁanﬂ Guapggpholin-4-yl-pyrimidin-2-yD)-phenyl]-3-pyridin

- met hyl sul 1-4- i n- pyrim di n-2-y1)-phenyl ]-thiourea
(MR- 0287)3f gm{re W BM)

{344-(5- I\/&t[h;(h&tﬂlmr&ﬂneﬁxymmhpm ﬂmﬂphdlmwgvl Pyrithidtiz2%1)-pihgNy3L{2-toei do
-benzen esul f onam de ( %} 1H Benzoi m dazol -2-yl)- [445 - et hyl
sul fany1- 2 Wﬁw&;erhmm@(ME% A n-2- yl) phe nyl]-ami ne (MR- 0289)

phenyl est o (RO 75t (AR Aot Sl ol Dl PR s Rl o O
sul fanyl- ﬁ&aﬂqﬂmhmo#et]m@)-pherm} -lreh @M TiR- Q}SSQJ)) phenyl ] -urea ( MTR— 0291) S
L (22yAT) ”gf{gt@{lﬁyﬂ%ﬁﬂﬁ}e i L%g O o nellphl)r/l Py A S T BRI i Pyt m di
{344- (4- Chlyan@en MER YOBYI fanyl 6- m)rphol in-4-yl-pyrimdin-2-yl)-phenyl]-th
Lo 1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(4-met
hyl-piperazin-1-yl)-urea (MTR-0201)
5-Ethoxy-2-[4-(3-methyl-ureido)-phenyl]-6-morpholin-4-yl-pyrimidine-4-carboxylic
acid ethyl ester (MTR-0202)
5-Ethoxy-2-{4-[(morpholine-4-carbonyl)-amino}-phenyl}-6-morpholin-4-yl-pyrimidi
ne-4-carboxylic acid ethyl ester (MTR-0203)
2-{4-[3-(3—Dimethylaminb-propyl)-ureido]-phenyl}-5-ethoxy-6-morpholin-4-yl-pyri
midine-4-carboxylic acid ethyl ester (MTR-0204) .
5-Ethoxy-6-morpholin-4-yl-2-[4-(3-pyridin-3-yl-ureido)-phenyl]-pyrimidine-4-carbox
ylic acid ethyl ester (MTR-0205)
5-Ethoxy-2-{4-[3-(4-methyl-piperazin-1-yl)-ureido]-phenyl }-6-morpholin-4-yl-pyrim
idine-4-carboxylic acid ethyl ester (MTR-0206) _ |
1-[4-(5-Methylsulfanyl-4-morphol_in—4-yl-pyrimidin—2-yl)-phenyl]-3-(2-morpholin-4-

15



ei do 1-benzoic acid (MR- 0293) 5-Ethoxy-2-(4- {3 - [5
-(4-met hyl - pi perazin-1-yl)-pyridin-2-yl] -ureidol-phenyl)-6-norp

hol i n- 4- WwoR¥{10ghskkne- 4- car boxylic acid ethyl ester (MIBc@3B%hoBosEihoxy- 2-
{ 4- [342- nethoxycarbonyl-thiophen 3 -yl)-ureido] -phenyl1l-6-norpholin-4

yl - pyri m dj ne- 4-car lic acid ethyl ester (MIR-0296) 5 -Ethoxy-2- { 4- [3
-(1Hi nda&b?thﬂl)&‘lﬁa(mgi"% 97X phenyl 1- 6- mor phol i n- 4-yI - pyri ni di ne- 4-

b I h
ety SR S M ORI sl b L pin 2o
p;é: |hm di g)}pldenyﬂmfrea(yNﬁTR-(mé]Sd et hyl ester (MI'R— 0298) 5
- 0X in -2-. 4, 4- . s
[3-(2- ﬁxolggéﬁﬁﬁﬂﬁapﬁa%gdz&% @&5 -methybsulianyl-dgporppplin-4-yl-pyrimidin-2-yl)

enyl} - pyrigheINGrA-(RAIRO%Yd) C acid ethyl ester (MIR-0299)
2- (4- Am no- 3-T uoro-phenyl) 5- et hoxy- 6- nor phol i n-4-yl - pyri m di ne- 4- car boxyl

ic acid elfdéthgsi- B4 (X MERYD30@Ny]-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl}-urea

5- Et hoxy ‘j\"ﬁgx lﬁgro 4- phenoxycar bonyl am no- phenyl) - 6- m)rphol in-4-yl-pyrim
di ne acid ethyl ester (MIR-0301) 5 -Ethoxy-2-(3-fluoro-4- {3-

[443 - ox01m(mhdr8 %mh!tla}rtsﬂff@ﬁb}ild—mbbﬂ}@hﬂm yIRseMYidi-By m%lengg 83 ~fluor

phol i n-4-yl -pyri m di ne-4-carboxylic acid ethyl ester

[ 4- (4- Chi ertomerpielimgtylpliendrypaca@ MR PRI n- 4- yI - pyri ni di n- 2-y1) - phenyl |

bt iyl S RAHOE R R G mom il b ARt s -ohgpyreico
X0- m)rpho}JbEnztnyadldemlyeé‘gyér](meolw)a (MR- 0304) (1H Benzoim dazol - 2-y1) -

[ 444- chl or 0- 5- Met hyl sul f anyl- 6- nor phol i n-4-yl-pyrimdin2-yl)-phenyl] -am ne
( MTR- 0305} -[4-(4- Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)- pheny -3- [4 (3-o

144- (4- mkg%@ﬁtygg?é%ﬂﬂT%}eanﬂaﬁ)l n-4-yl-pyrimdin-2-y1)-phenyl]-3-i

soprop yl -urea
[ 444- Chl ot¢4464-|@élﬂdry4%mb&a@ﬂf&@l;ﬁampt‘;ﬂiohn%ylyﬁyrmdmﬂd'l)th%ny];lﬁ-(Bhﬁlﬁly 1] - car ba
mc acid

1-[ 4- (4- d&‘PrBF’SQ‘\?’?RE?W% Wt AR08 0r phol i n- 4- yI - pyri mi di n- 2-y1) - pheny1] - 3-

[4- (mor phokic (
L ot by Ao B ROy BAA B AR AN M i3 in 2-y1);phenyl]-3-f4-(4-m

( MTR- 03093thylipipBaninel-m) dheoyl]-2repMTR-0215)
L5 net noky SR BR BT Ptk R ot P B SR G 0 am ne
( MR- 031 1jnorpholih4-{12pHehn Idﬂed (ana}zeshoxy) pheny ] -3
L4 (5 rreg-%?})l(gxy% g%rrg}?o?mA -yl- D {4 [Fj)y(r2|rrr1rcl)rphohn- -y¥ thy%hllergl)(iloﬂzglrlgn%ll}(-ll\)/)rfr?r-rl??)12)
dine-4-carboxylic acid ethyl ester (MTR-0217)
5-Ethoxy-6-morpholin-4-yl-2-(2-phenylamino-1H-benzoimidazol-5-yl)-pyrimidine-4-
carboxylic acid ethyl ester (MTR-0218)
| 5-Ethoxy-6-morpholin-4- yl 2-[4-(3-morpholin-4- yl-ureldo) -phenyl] pyr1m1d1ne 4-car
boxylic acid ethyl ester (MTR-0219)
5-Ethoxy-6-morpholin-4-yl-2-[4-(3 -thlazo1-2-yl-ureidd)-phenyl]-pyrimidine-4-carbox
ylic acid ethyl ester (MTR-0220)
5-Ethoxy-2-{4-[3-(3-fluoro-4-morpholin-4-yl-phenyl)-ureido}-phenyl } -6-morpholin-4
-yl-pyrimidine-4-carboxylic acid ethyl ester (MTR-0221) '
5-Ethoxy-6-morpholin-4-yl-2-(4-{3-[4-(3-oxo-morpholin-4-yl)-phenyl]-ureido} phen
yl)-pyrimidine-4-carboxylic acid ethyl ester (MTR-0222)
5-Ethoxy-6-morpholin-4-yl-2-{4-[3-(3-trifluoromethyl-phenyl)-ureido]- phenyl} pyr1
midine-4-carboxylic acid ethyl ester (MTR-0223)
1-[4-(5-Methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-morpholin-4-yl-u
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3- {3- [445 - Met hoxy-4-norpholin-4-yl-pyrimdin-2-yl)-phenyl] -ureido }

- benzam de (MIR-0313)

144- (5- MalyBoyyydodgRr phol i n-4-yl - pyrimi di n-2-y1) - phenyl] pgrhBAgmlss vyl - urea
(MIR-0314) 1-(3 ,4 Di met hoxy- phenyl ) - 344- (5

- et hyl sul f any1-4- nor phol i n-4-yl - pyri m di n-2-y1l)- phenyl Furea (MIR-0315)

4- {34445rea\dR102d#f any1- 4- nor phol i n-4-yl - pyri m di n-2-y1) - phenyli - urei do
-benzoi ¢

Bergor 1 13RS A EA @aﬁmﬁ?mhfeﬁ R DR A B i - 2-

y1) - ph enyMT-}LIOEE)(Nﬂ'R- 0317) 1- - (4- Met hyI pi perazi n-1-y1)-pyridin-2-yl]
-3 - [4-( rrethylsulfany14rmrpholln- 5y rim-din- 2{%{){1 phenyl ] urea
( MTR- 0318)-(3:F PQFD(‘SWWP%%MIM ot ptﬁ@'lhw ulfanpl-4pgpe -yl L;yxl) pheny! |

-3- [4-(3 yI] -thiourea (MIR-0319)
2- (4- Am ngﬁg?l ﬁgymeﬂﬂl%ﬁﬂ)(@ y 6- nor phol i n-4-yl - pyri m di ne- 4- car boxyl
ic acid etl If[‘;ﬂ(SdﬁE’ﬁyls(lerf-l@&ﬂﬁl)phohn 4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-0xo-morph

5- Et hoxy- 2- (2-f ro-4-ph carbonyl am no- phenyl) - 6- nor phol i n-4-yl -pyrim
di ne - 4- c&lﬁé‘xﬁwgef&&] EF%?‘H’?P%/%%W& (MR- 0321) 5-Et hoxy- 2- (2-fl uoro- 4- {3-

4- (3- oxo [ INE [3

|[ohol(| n- 4- }{m(@p\lﬁ%ﬂhg?ﬁgxé% 2@%8% P ﬁgié@ ¥1%$P€‘£W1e?§' il YE8SF 4. (3- [445
- Et hoxy- 4{MJROHA8)n- 4- y| - pyri m d| n- 2- y1) phenyl] -urei do -benzam de

MIR- 0323 5- Et. hox hol.i n-.4-yl -pyrindin-2-yl1)-phenyl] -3
st ondridraT bR RRG pa i g Bl S ey s Pery! !

[ 4- (5- Et hexarrdopmyyphol i n- 4- yI pyrimdin-2-yl)-phenyl] -3 -

[ 4- (3- oxo- nor phol i n-4-y enyl]-urea (MIR-0325) 4- {3-

L o B iy rtrmronalin-d s ey Bmtidi 2 St ooy oy Smiding-4-carbox

- benzenes

1-[4-(4- C&'orogfsmﬁ{g?ﬂ ﬁ%gany@ 6- nor phol i n-4-yl - pyri m di n-2-yl) - phenyl] - 2-
fluor OpheﬁyEthﬂk)ﬂQ-(ﬂll{eé{4((Wﬁétﬂ)'ﬂ2;iberazm 1-yl)- phenyl] ureido}-phenyl)-6-morpholin

1-[4-(4-Chl oro-5-net hyl sul fanyl- phol i n- | - pyrimdin-2-yl)-phenyl]-3-
(5 nor pho‘Whpnmyrdlwzwamxzh%qd atﬂﬂébescwr(w&s@é;l)
1-(4-Am ”‘3 ﬁﬁl%) Léﬁ él\ill_f’gil glzg)é R R AP DR &y TRAR IR bRad Y- PYr i m d

in-2-y 1)-phe
1l-tert- Butyylmﬁn{edl—c(a&b@dyﬂlmaad&thmehyd @UTR&282) 6- nor phol i n-4-yl -pyri m din-2-y

1) - phen -urea (MR- 033 . . .

D 4 TGRS rRUR)S B by - Gomambe iz ey orridlpheny Popheny 1] - am
i no-ur ea dl%@@@ﬁﬂaxyhc acid ethyl ester (MTR -0233)

4- (4-Chl or o- 5- net hyl sul -"6- nor phol i n-4~yl - pyri m di n-2-y1) - 2-f | uor o- phen

ylamn e @MH@S@@Q,Q)mno phenyY) thioureido]-phenyl}-5-ethoxy-6-morpholin-4-yl-pyrimidin

1-tert-But yJ yhc atéh(ﬁ(\ﬁﬂeaéég\;hﬁ @t‘lslyl sul fanyl- 6- nor phol i n-4-yl -pyrim di

n-2-yl)- phen urea
1-[4-(4- Chloro 5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(4-mor

pholin-4-yl-phenyl)-urea (MTR-0235)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[6-(4-m
ethyl-piperazin-1-yl)-pyridin-3-yl]-urea (MTR-0236)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(6-mor
pholin-4-yl-pyridin-3-yl)-urea (MTR-0237)
1-{4-[4-(4-Methyl-piperazin-1-yl)-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl
]-phenyl}-3-pyridin-3-yl-urea (MTR-0238)
1-(3,4-Dimethoxy-phenyl)-3 -[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl
]-urea (MTR-0239)
1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(3-trifluoromethyl-phe
nyl)-urea (MTR-0240) ' o
1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-oxo-morpholin-4
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144- ( 5- Met hoxy- 4- nor phol i n-4-yl - pyri m di n-2-y1) - pheny1] - 345- ( 4- net hyl - pi per
azin -1-yl)-pyridin-2 -A-urea (MIR-0334)

144- ( 5- Mewbasy/okeseer phol i n-4-yl - pyrim di n-2-y1) - pheny1] p844B£36/00604770r phol i
n-4 -yi)- phenyl] t hi ourea (MIR-0335)

[ 4- (5- I\/Eth |- pyrimdin-2-yl)-phenyl]Jurea (MR 0336)

1-[ 4- (5- Né}f}%h ﬁ'r‘ﬁ%i’@ﬂgk ﬂz%)yl pyrim di n-2-y1)-phenyl]-3-[4-(4-methyl-pip

e“['?‘Z'E‘ Q)FIQ&%W%MO%‘} 494'1_;%69?'}3]5)-[4 -methoxy 4-morpholig-4-yl-pyrimidin-
0 & Ry

1[4(5|\/Et oxy- 4- nor phol i n-4-y yrimdin-2-y met hyl - pi p
erazin 12y) phn;ryi]dnrnaG\/ISFR]-OMrZQa (IvrI'R- 0338) 1 Isopr opy1- 3- [445

1 m(ag h g)r( )(; rré [g&l P[z[?%{zgmélk(}%d%y {fllal mhrg% rf)hgn%jli%-e?hoxr}]ryé ]norp%o?m-ég-y pyrlmlz)(’iglge-

- net hyl SU|4fo%EB61< fc a@lar@h@hhﬁeﬂwmmam din-2-yl)-p henyl]-urea (MIR-0340)
1-1sopropyl-3 445 -meth

sul fany1- 4= o3 &arhamoylrpl}@wi)mr@ﬂmmem} Pphidayy-p-mombal {1981
rle;ez'ltvn_g?tsltl ngox}fhc e eQH'l%‘ééeIa\%ﬁ-(fzﬂ?rpho' in-4-yl-pyrimdin-2-yl)-phenyTu
1-[4-(2- Dsrmhbw G4 dtphAimey-R=[ahEe Pytilin33 Jyfufchd Mﬂ/l%bfﬁﬂﬁ'dﬁﬂxe-4=diﬂfo&h0| i n-4-
yl-py rimdin- éﬁ) henyl ] -urea (MIR-0343) 2-

- (4- Car baiB§RCigK ﬁg%ﬁ)m do] -3 -fluoro-phenyl } - 5

-eth 6 . | | R- 0344)
B L S T Ty

- et hoxy- Gmdmpl}gl)mhedyl}/-hmﬁr(l\/ﬁﬂmoeén carboxylic aci d_ ethyl ester (MIR-0345)
1??;_5 |4;.]C2 gof4d§§[gg%§1p é §n_yEr f an@ﬁ’%_go ; %?1@131@42 %Jj p%%rrlylll?]?td(lélnthizon%/o]fl)ahoqheny1] -3
[ 4- (4-Chl o;gr'ﬁhé}g,q ks Ufroyle7§- mor phol i n- 4-yl - pyri m di n-2-y1) - phenyl] - ur
eido } - nmet hanesul f onam de (MIR-0347) 1, 3-Bi s-

[ 4- (4- chI ar[é- (5 Metﬂuwu&nyﬂ-dﬁmrp&ohmmﬂmynmldmyz yPyphienylg3r4angibholpndny | |

- MT

1uzlelaA§n_ né’l'Bﬁ%H’]Qﬁw%MT&owt) hoxy- 4- mor phol i n- 4-yl - pyri ni di n- 2-y1) - phenyl Fu

rea (MIR-Q3a(}- Methylsulfanyl 4- morpholm 4-yl-pyrimidin-2- yl) henyl]-3-thiazol-2-yl-urea
4- 1344- (5- Met hoxy- 4- nor phol i n-4-yl -pyrim din- f phenyl Fur ei do} - benzoi c

aci d ( MTR(BEE:§249
2-{4-[3-(3-Acetylamino-phenyl)-ureido]-phenyl}-5-ethoxy-6-morpholin-4-yl-pyrimid

. ine-4-carboxylic acid ethyl ester (MTR-0250)
2-{4-[3-(3-Carbamoyl-phenyl)-ureido]-phenyl}-5-ethoxy-6-morpholin—4-yl-pyrimidin
e-4-carbo>;ylic acid ethyl ester (MTR-0251)
5-Ethoxy-6-morpholin-4-yl-2-(4-{3-[3-(2,2,2-trifluoro-acetylamino)-phenyl}-ureido} -
phenyl)-pyrimidine-4-carboxylic acid ethyl ester (MTR-0252)

- 1-{4-[5-Ethoxy-4-(morpholine-4-carbonyl)-6-morpholin-4-yl-pyrimidin-2-yl]-phenyl
}-3-pyridin-3-yl-urea (MTR-0253)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-pyridin
-2-yl-urea (MTR-0254)
2-{3-[4-(4-Chloro-5-methylsulfanyl-6-morpholin—4-y1-pyrimidin-2-y1)-phehyl]-ureido
}-thiophene-3-carboxylic acid methyl ester (MTR-0255)
1-Benzo[1,3]dioxol-5-yl-3-[4-(4-chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin
2-yl)-phenyl]-urea (MTR-0256) |
4-{3-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido
}-benzamide (MTR-0257)

1 -[4-(4-Ch10r0-5-methylsulfanyl-6-morpholin—4-yl-pyrimidin-2-yl)-phenyl]-3-(3,4-di
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1- (6-Bromo-pyridin-3 -yl)-3-
[ 4- (5- met hoxy- 4- nor phol i n-4-yl -pyrimdin-2-yl)-phenyl] -urea (MIR-0352)

144- (5- Nbxifb%i’m%oiﬁﬁrpho' i n-4-yl -pyrimdin-2-yl1)-phenyl ] pc3/1B2010/003347
- (6-norpholin-4-yl-pyri din-3- yl) urea (MIR-0353)

[ 4- (4-Chl oro-5-net hy| sul fan %8 - nmor phol i n-4-yl -pyrimdin-2-yl1)-2-fl uoro-phe
nyl] - ca rtﬁ%ﬁ%h%y eqypriesaiMER58) MIR- 0354) 1 [ 4- (4- Chl or o- 5- et hyl

sul fany1-§ h%gy 4- r}{l, fi aﬂ (p%ﬁ_[ﬁj 4 %5%% 023 RE SN LS4 1-ethy

- 0X0- nor pho phe ure
[ 4- (4-Chl @)mreS(mm%%ulfanyl 6- nor phol i n-4-yl -pyrimdi n-2-yl)-2-fl uoro-phe
nyli-ur ea

0
4~ (4- Chl orl o[(“ggsbé@%w)é 6r‘¥1%‘f§’§?91“6‘4r}6ﬁ)§ﬁmlihﬁ 2y 1pepiard.fridigny Ll B- (A ethyd-piror o- phen

ylamn e MR 93p/
44- (4- Chl %ro 5- ?Z) %]reflgM{[f( nyl 6- nor phol i n-4- yl -pyrimdin-2-y1)-phenyl ]
-ureido } 1- [lée(l‘sznélsxlj/ Hemanphdién-@ MIHRy8868in-2Lyl)-phenyl]-3-(4-morpholin-4-yl-phe

[ 4-(4-Chlor anyl- 6- nor phol i n-4-yl -pyrimdin-2-y1)-3-fl uor o- phe
nyl] - 3445 g%%"&f’rﬁép@gﬂ;n 4-y1) - phenyTurea ( MIR- 0359)

;11 ﬁ 2 NEI\/ItT g}iLgl’(‘Sflﬂ@ﬂ%x%ﬂméﬂ%@hﬁ A:=A-pylinfRdiRyI-{ Highedy1Y-b- (@Mﬁlbmo%r{bn% A3)- phenyl a

2- 4- (3 B@hzm[lluede%QZ@)yl ur ei do) - phenyl ] - 5- et hoxy- 6- nor phol i n- 4-yl - pyr

PSRN E e bt i T R e A S R T
md| ne- 4- gaphewy)- u@a@qu 6143yl ester (MTR—0362) 2-(4-

{344-(2-D math | am no- et hoxyé? phenyl] - ur ei doldén_ phenyl ) - 5- et hoxy- 6- nor phol i
- 4-y1 - py i R st isobienst moamoimékmyrgg 2UReD38Syeidol Senz

{ 445- Et hoxy, e§‘ r bonyl) -nmor phol i n-4-yl -pyrim di n-2-y1] - phen
24 y1}- u)rseaf:lgT HSE@E‘?QWE% ?bﬁ?% - 0364) 5 _Etho xy-2- {4-

[ 3- (4-net ha[me(§aM’ethmsh}fm’qemyﬂa)arphbhndq}l pypfmadytz }yl) ~fhenPl] BHGHWOrphoth-4py T i

m di ne- 4- ci_r beyI i c.aci ,tﬁ ester (MIR-03

5- Et hoxy- 2 RY(4n X yhug #289) - pheny1] - 6- rmr phol i n-4-yl - pyri m di ne- 4- car
boxyli c gcjg in-4- A
[ 4-(3- ter? [IBd([4§NAlel}lryle|E %Bl(ﬁg%@q @meg ?)]x§/ % (Srrg}e[t)}ﬁ,oTulfanyli/fno I}(fhrrrlléctjiyne- 4- car
boxyli c dmydnmhhﬂ ylgpheny![-MER(BEGED266)( 4-

ggﬁgn(y > B No %{QMQM&% o gﬁzgf-aynm%&a > RIS 1 4 &SP bknza

443- ( 4- metpias esgiREexw7h an no- phenyl1) - urei do] - phenyl } -6-norpholin-4-
yl -pyrim di ne-4-carboxylic acid ethyl ester (MIR-0369) 2- { 443 -(4-Ac
etyl ani no- pﬂ‘}e(ﬁ;@f)lom%m@}yls%f@émw n}orplmlérﬁﬂkpy@nmﬁmd) preng!ly3-{ p{A4-mni d

I— Rleet ﬁyrar %ﬁ@{hﬁ%ﬂ (ﬂw dl pyr I da%gj\;(lil p%gnyl[ f (3r 02: g(r)o} °
- phenyl ) - ac€3-§Ba[ 44 (]Hl'd?f)GBﬂlét}lylsulfanyl 6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ur
eido}-phenyl)-2,2,2-trifluoro-acetamide (MTR-0269)
N-(3-{3-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ur
eido}-phenyl)-acetamide (MTR-0270)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-y1-pyrimidin-2-yl)-phenyl]-3-[4-(4-m
ethyl-piperazine-1-carbonyl)-phenyl]-urea (MTR-0271)
[4—(4-Chloro-5-methylsulfany1-6—morpholin—4-yl-pyrimidin-2-yl)—phenyl]-carbamic
acid phenyl ester (MTR-0272)
5-Ethoxy-6-morpholin-4-yl-2-{4-[3-(4-sulfamoyl-phenyl)-ureido]-phenyl } -pyrimidin
e-4-carboxylic acid ethyl ester (MTR-0273)
5-Ethoxy-2-(4-{3-[4-(4-methyl-piperazine- 1-carbonyl)-phenyl]j-ureido } -phenyl)-6-mo
rpholin-4-yl-pyrimidine-4-carboxylic acid ethyl ester (MTR-0274)
. 5-Ethoxy-2-(4-{3-[6-(4-methyl-piperazin-1-yl)-pyridin-3-yl]-ureido }-phenyl)-6-morp
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144- (4- Chl or 0- 5-, net hyl sul f any1- 6- nor phol i n-4-yl - pyri m di n- 2-y1) - phenyl ]
-3-(2-0x02, 3 -di hydr o- benzooxazol -5-yl)-urea (MIR-0372)
6- Chl or o-worreiigbsel f any1- 4- mor phol i n-4-yl - [2,51 bi pyr ipirdBrtb/edsyd ami ne
(MIR-0373) 1,3 -Bis- '

4- (5- I 2- - ph li -
EMI'(RSOg‘;Z yg 9. lap%mémremi’ gargoxyhc ac%l etl?ylrelstrer}gl %R 02/75% phenytt -urea

i Elrrlé%g%s(%m?g& M&&sh&mﬂyﬁ{m(ﬁm}mﬂm@m PVyri8isB 0 2otido] PRERN 1 am ne
- Met hyl sulpbfanycimdnélmaﬂpﬂwhc peid-ethiyl pstei (M ER 10226y 1) - phenyl ] -ureido } -phe

1)-nmeth MIR- 0376
Uit o vet Ryrer Hao S bR P A ety e ooty om0 ) - phe
nyl) - acet %ﬁﬂrﬁﬁol(M 19?%%}@% 4{03rbox 11c acid ethyl ester (MTR- 0272)
- Fl uor o- 4- (5- et hyl sul f any1- 4- nor p 0|n-- f)l’lm yl)-phenyl] -3 -
R

[4-(3-0 xé %théf(ﬂfﬁd[%(ﬂ)orpli!ﬂi@ﬁ}ﬂl Jarbereyd)- IQhﬁTi log7igy} phm(yA) 6-®orpliin-

P UOr O - (S S LRI BALLA: il g m 01 -2y 1) -phenyl ] -ure

[ 4- (5- Met hyl s@th@ryyuﬁmmbnh@mdar%nyl)-aomupno@ihmQl yhimiahenyllphengiydo - phe
nyl) -acetam de (MIR-0380) 1-
[ 4- ( 5- Met Isarbamig acachpheny] geerMETR249) | - pyrl n di n- 2-y1) - phenyl ] - 3-

L4 S ono e b Ol 0ot POC U o Rl AR BB L ovrimicin 2 yilcghemyt 4

arb onyl) -}phéh{i- ])m-ﬁmr}éhwllﬁ-@%-a)henyl] -urea (MTR 0280)
- -4- I
(2|\/[||:':Qu85§3i g(? I\/rIrEt OXX morpholﬁlhl? | i pyrlmchmB yl)- gLeny ~Car a]fr)ncparéledn%)/he%r}rl]l rc;seter

3- Fl uor o- Z&Mﬁ( @glljoxy 4- nor phol i n-4-yl - pyri m di n-2-y1) - phenyl am ne
(MIR- 0384) 4-
{342-F u_or40{34E4( 6-Methoxyy-shorphophdtylrpydinyiding3Hyl rphetinpl] 2uaid) -péreayiideur ei do

-ben zam 385)
144- ( 5- Nbgngﬁor pholin-4-yl-pyrimdin-2-yl)-phenyl]-3-pyridin-2-yl-urea

( MIR- 0386 4-{3-[4-(5-Methoxy-4- morphohn 4-yl-pyrimidin-2-yl)-phenyl]-ureido} benzenesulfo
144- (4- Chl or 0- 5- et hyl sul fanyl- 6- nor phol i n-4-yl - pyrim di n-2-y1) - pheny1] - 3-(

4- et han@8mdedMTRYREAY | ) - ur ea (MIR- 0387)

[ 4- (5 NE%'SSI%&Q@Q}/ ¢ rﬁoﬂ}%ﬁgql )'il rby%’rr}’l&mGZ 9%@ glltl% &eX&laH%{e ('i(hf'k’b2§4}’1) pheny!|

-urea (
1 (6-Chl orle(zammdqy}iewl)faWﬁéeﬂnkphahbﬂ‘phéhuerﬁlﬂmmwl )pheyyll}-thioy 1) - 344-
(3-o0xo0 - as&l 1) - phenyl ] -urea (MIR-03
[ 4- (5- thﬁ‘ﬁ ?%r%ﬁ - mor phol i n- 4- y1 6- pyr|d|n 4-yl -pyrimdin-2-yl)-phenyl

carba m
]1 [4-(5- Ms[i@r@%‘ﬂ? gﬁ%ly i Q%D&ER&M 8?%@8 2r¥l()jrp Rerylbwe%MT% O 8n6)2 y1) - phen

y1]-3-[4 -1¢@-swinophaplyb3- fﬂ»@ﬂmﬁhybh&ml%moqmo@wwm@ﬁmdm 2-yl)-phenyl

4-{3-[ 4- -4- hol i n- 4-y1- 6- i di n-4-yl-pyrimdin-2-y1)-
he%yl][- l(.ll’éF‘% e‘%@ﬁ%ﬂ% (Nﬁrgsgzl)nr\p(i pyrrar iy m A yb-p
{344- (5- Ey4hoxpu- -Méﬂ-gll‘éh'lﬂaﬂgl% orpholind-gi-Pyriniin-2 Bepehl HUr&ide Rbepfgny 1) - met

hane sul fonam de
1- [ 4- ( 5- EteRgignami hBtA2881- yI - pyri mi di n- 2-y1) - pheny1] - 3- ( 2- oxo- 2, 3- di hydr

0- benz oo 03 5

4 (5 £t noxyracoliadsf ST dhuiranyss- momiptingd-Heprimidingabyehe

[ 4-(5-Et h@pyja gémny(Md]Rnezt}gyl -pyrim d| n-2-y1) - phenyl ] -carbam c acid phenyl
ester (MIR-0397)

[4-(5-Méthylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-carbamic acid phenyl
ester (MTR-0290)
1-(6-Bromo-pyridin-3-yl)-3-[4-(4-chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidi
n-2-yl)-phenyl]-urea (MTR-0291) ,
1-(2-Amino-phenyl)-3-[4-(4-chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-y
1)-phenyl]-thiourea (MTR-0292)
4-{3-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-thiour
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1-[4- (5- Et hoxy-4-pyridin-4-yl-pyrimdin-2-yl)-phenyl]-3-[4-(3-oxo-norpholin
-4-yl)-p henyli-urea (MR-0398)

(1|v¥ré (5- Egvb%i’no%oﬁwl di n-4-yl - pyrimdin-2-y1)-phenyl] - 3pphaiiobiss
4-13-[445-Eth 4- idin-4-yl - i mdin-2-yl)-ph 1] - ido}-b 1 d
(MT%— ([)40(5))31 to}%)e(:XZOIng;{l(MITr}]{O 3/) pyr| m din y1) - phenyl] - ur ei do} - benzam de
144-(5- Me f I 4- ( 3- oxo
e 520 RS S TSR o AR I 5y BRGRI .

2' - Am no- helkt- h%yyﬁnﬂdhhﬂh@ﬂakbbx@rh%é@ eﬁil;ylbepyrr(lmleh(n%)4 carboxylic acid

S (5 S AP ARy Eldbe Doy phsn il Gyombelit Boxy | | ¢

acid ethyly
1- (4- Met han@h@%&w agé%%ll)c agld ethyé S {MTFsuzlg?anyl 4- nor phol i n-4-yl -pyrim

din-2- yl1)p EIh@(w]Z—]{4t{BdiaH(lhﬂ'ﬂoD4QI4))-ureldo] -phenyl}-6-morpholin-4-yl-pyrimidine-4-

112-Fl 4-y| - din-2-y1 h 11-344- ( 3-
e T L L S R (S-oxe
- Fl uor o- 45(@ahBLNg 21){3‘(4%%&%101@ Beﬁzoyﬂlazgusgp@llenro?pnéaymh%wphoné&%B

-0xo0-no rpholin-4- urea (MIR-0
{343-FI uorpymm(isxefﬁecarbwdmmrqﬂmdlemr NSFR-Q%%i)m di n-2-y1) - phenyl Fur ei dol - be
n zam de

Laa- (5 NeCROR S FPBRIT S22 et H oy PRERYEP SR PEORP y1 - i o
urea (MIRef Cﬁ% yrimidine-4-carboxylic acid ethyl ester (MTR-0299)
4-{3-[ 4- (4 | or o- 5- net hyl sul f any1- 6- nor phol i n-4-yl - pyrimdin-2-y1)-2-fluor

o- phen vl (ér@nu@}i-ﬂéﬁrpapheaél)éw 046 @)orgholsd-yl-pyrimidine-4-carboxylic

[ 4- (4- Chl QM 6- nor phol i n-4-yl -pyrimdi n-2-yl)-2-fl uoro-phe
n yl]j -ur%g ﬁ"yggnze esu Ofa>6r?z§m de (MIR-0410) 4- {3-

[ 4- (4- Chl 6fKihéeyv24 3rflustd-4-phydox§earbompyiahino-pheyy D Hymorphdlin42yhypkyinddine uor o- phe
I R-0411) 4- {3- |

F4y(]4 &Ielfﬁargo fc%ﬂcﬂq}ﬁ@%;ﬁlﬁ%}%@%éi{l n-4-yl -pyrimdin-2-y1)-3-fl uoro-phe
fl bLRem)-6- '

et Lo MEAIEL ol (oDt oy

et hanesul pbholyi-4{yil-pgriszdine-#- O}Qt)oxmh@wd]eﬂwt mer((M‘FR@aQB)) N-(5- {3-

2'40'534 7 3 [80( tr@% %‘g?h??%#lﬁg ‘?D rlb’ 5‘5 YR T Py p iRy 1 - ur

2' 43- (4 Cajgpﬂmdre@mWRL()mg; ei do] - 5- et hoxy- 6- m)rphol i n-4- y1 [ 2,51] bi pyrimd
inyl-4 -carboxylic acid eth ester (MIR-0417

[3 ( 4- AcetlyiFdfiGbdohEmethyl fémddj H@%@h@x"ﬂ'ﬁPWﬁﬁb?ﬂﬂﬂ- phepydB-B-(309 pyr i ni di

gy:thgi;?%%ﬁ&?g&Fh (}@t ‘lf n@g%r%('\)@@' pI pe)r azi n-1-yl)-phenyl ] -ureido}

- pheny1) - ¢tHBehpdialidarod 2yl -y d-¢hl shore métigdsubiaxyl - 6-mogshotinet-Plypyranidat-
( MR- 0419
[4-(5-Et hé%&lﬂh% Heing fMARGP3QN i ni di n- 2- y1) - pheny1] - 344- ( 4- met hanesul f ony

|- pi 1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-isoprop
| yl-urea (MTR-0306)
[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-carbamic
acid (MTR-0307)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(mor
pholine-4-carbbnyl)—phenyl]-urea (MTR-0308)
4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-benzene-1,2-diamine (MTR-0309)
(1H-Benzoimidazol-2-yl)- [4-(5-methoxy-4-fnorpholin-4-yl-pyrimidin-2-yl)-pheﬁyl]-a
mine (MTR-0310)
5-(5-Methoxy-4-morpholin—4-y1-pyrimidin;2-yl)-1H-benzoimidazol-Z-ylamine
- (MTR-0311) .
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perazi n-1-y1)-phenyl Furea (MIR-0420)
144- ( 5- Et hoxy- 4- nor phol i n-4-yl -pyrim di n-2-y1l)-phenyll-344- (norphol i ne-4-ca

rbon yl) -wheovldshdega (MIR- 0421) PCT/IB2010/003347
1-[ 4- (5- Et hoxy- 4 nmor phol i n-4-yl -pyrim di n-2-y1) - phenyl] - 3- ( 2- oxo- 2, 3-di hydr

b
g- E'? nggogﬁﬂs}? &‘Hlag}rr“;g eg‘(’{‘bﬂ Pl?;e“(yg %%(%H@i}mxﬁsﬂdm@fﬂbéhﬁﬁoﬂe@&mlé‘ y1) - ur ei

do] - ph_enyblgipyhd ReEdrTRasPEXY! ic acid ethyl ester (MIR-0423)
1-[4-(5-Et hox3§;¥4 d%](rjh ho i n-4- i3311%pyr| m di n- 2-y1) - phenyl] - 3- (4- met hanesul f ony

| - phen y1}-{3¢ éi(S(NWTR(—)JQ}Zl-Q'étI)OI'phOhn -4-yl-pyrimidin-2-yl)-phenyl]-ureido }-benzamide
5-(5-Etho hol i n-4-yl -pyrimdin-2-yl)-1, 3-di hydr o- benzoi m dazol - 2-on
e (MR- 04&;&@5‘15

g (oo | i € iazo 4 bhenyl
E:et <(31m det(l\/rrgz5 %ﬁ%‘é“mﬁpmﬂl‘*wwﬂ%ﬂ* 2371y pherRenlidzonnghidels phenyl) - a

N- ( 3- Dne(MTRd?ﬁlﬁb propyl) 4-{3-[ 4- (5- net hoxy- 4- nor phol i n-4-yl - pyri m di n- 2-
1 h

L1kt hoxy A BRI Tt SrBy Bt dymormhop-dryhmuripiiec s

4-1 3- (5- %ﬁ@ﬂm&@@mgt@lmp 4-y1-[2,51bi pyrimdinyl-2'-yl)-urei d0| benzam d
e (MIR-04

1- [ 4- (4- lvétﬂ)aa{ﬂééd\rlﬂbmlyulfqnyﬂyérraﬂphollnw}ﬂ»lpprﬁengh:n}z -3Dipbengl-neeidpit-anzeiany 1- 4- no

rpholin - n-2-y1l)-phenyl]-urea (MR 0430)
5- Met hyl suflélargpl‘{ﬁi H&ﬂ% phol i n-4-y142, 51bi pyri m di nyl-2' -yl am ne (MIR-0431)

4-13-(6- CinJBmm[S SaioRyl- 5 yl- 84y Indetiospaal i-HnforyHol [n24 S Lpymwitdin2dipph - 2' - y1) -
ur ei doj - benzenesul f onam de (MIR-0432)
1- [ 4- (4- CePBFees (M4 501 f any1- 6- mor phol i n- 4-yI - pyri ni di n- 2-y1) - pheny1] - 3-

2- 2,3
(1-[?1??4 &ﬂg?%%&?@%ﬂéﬁ?&ﬁ #113)/%-}] %&‘Z‘r‘o%ﬂ f“%aﬂgﬁ%bf?%“ Orpil Ohli) phenyl] -3
44- (nmor phpyniimslig2si)- plnrrmylﬂ)urméMYR}O&lBEa (MIR- 0435)

a (2’ i bty SRR %@hﬁlﬁrﬁgﬁbﬁdlﬁ}%m% el alemdnt™

4- ( 5- Met hyjjsul bk 6- pyri di n- pyrimdi n-2-yl)-phenyl a
Mine (MR (54 _/)fl)aﬁly yA=tARURAGM TR 43 Yd)y

144- (5- Nb?ﬁ91A§nlmﬁé’n940r@ -phenylirdtathoxy-6-mogphwlin- 4ty hp@rimidigsy4-caibdkyli2- y 1) - pheny
1]1-3-p he
1-[4-(5- hg‘%l{ilytﬁgﬁ%%%@%%gé)phol in-4-y1-6-pyridin-3-yl-pyrimdin-2-yl)-phen

yl]-3-p BaidxythDALER-4- M[&rdiﬂlé&boﬂ\ﬁz(rﬁmo phenyl) -6-morpholin-4-yl-pyrimidine
{344-(5-Et hoxg 4- nor phol i n- 4- é’l %I‘I m di n 2-y1)-phenyl] -ureido 1
-pyri di n- Z+A 9Xyéﬂ€é‘€’é1tﬁﬂéﬁé esiemd

3-(6-A -b- i.n-4-yl -
L3 o G e YRR TS ol %&Pe‘ﬁl %ﬁ%ﬁ%@%é&?ﬁmmﬂl&” ep
-(5-Et hoxphcmm?t)-lybpmhmrdlm—ﬂoaﬂ)pxylm atiidh etDyldsterg NVEIRHOP229et hanesul f onam de
MIR- 0444 e . . )
((5 Et hox%} {%ﬁdé BHBPR4ArPhofi- 4 -gyrimidig 2y vl phenyirurside } Hepsanyfe - benzenesul

fo nanm deNfYREy445) 1-
[ 4- (5- Ethoxy4rmr holin-4-y érldeI’IZ phenyl] - 3-pyridi n-4-yl -urea

( MTR- 0446)- 44&£@®><Et4moyptmhpy4 yapyrimgidyn-2 ) plmndl]rﬁ @-thigmeriphol-#-yl-ph
- 344- ( 3- Oér?yl uregfeﬂﬁgoﬁ%l) p henyl Furea (MIR-0447)

1-[4-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-oxo-morpholin-4-y
1)-phenyl]-urea (MTR-0325) |
4-{3-[4-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido } -benzenesulfona
mide (MTR-0326) |
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-2-fluoro-
phenylamino-urea (MTR-0327) |
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(5-mor
pholin-4-yl-pyridin-2-yl)-urea (MTR-0328)
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4- (5- Met hoxy-4-pyridin-4-yl-pyrimdin-2-yl)-phenyl am ne (MIR-0448) N-(4-

{3- . o .

[ 4- (5- Metyw@xwridsoBsgphol i n-4-yl - pyrim di n-2-y1)-phenyl | - pegjigsthomi3smyl) - m

et hanesul f onam de (MIR-0449) 1-

[ 4- (5- Met hoxy- 4- nor phol i n-4-yl -pyri m di n-2-y1) - phenyl] - 3- (2- oxo- 2, 3-di hydro
- be nzooxaZéiAmgingiphenylpa- GWth}zrg{ﬁ)methylsulfanyl -6-morpholin-4-yl-pyrimidin- 2- -y

1 (5 I\/Et h@h‘é‘ﬁ’y}'l uﬁ]&@.{%ﬁéz 43%)51]_ bi pyri m di nyl-2'-yl)-344-(3-o0xo-nor phol i

4-(5- Ethq»t ABubpr 4-Eidroys- ilgul fdh menylhyraddi ne- 4-sul
1[on(y1) phe%;t/l rf%r};gmgMTR-OZSIZI?W [4?562%%%1}1&1 Yibs AIRYPPRy

sul fany1- kﬂlﬁ%‘ dRr(838) y1- 6- pyri di n-4-yl -pyrim di n-2-y1)-phenyl] -3 -p

din-4-y
31/r I[ 4I ?Nbr pr{ %ﬁ’eehléf m%ﬁ]ﬁ’?s)f far%l & hfh{l4 f’ pyr%?‘&h“ F yr? Iﬂhenil]gntlﬁo nor phol i n-
4-34-e t hexyNTRYs33M) di n- 2- yI] -phenyl | -urea (MIR-0454) 1- {4-

4- Mor phol i n-4-y1-5-( 2- |in-4-yl - et di n- 2- heny11- 3-
(4. ( 5 oxt b ammy%tﬁm%%o}m{w@% ERARIOB i g Auorypheny amh

[ 4- Mor phol, I(Wﬁljé (2-nor phol i n-4-yl - et hoxy) - pyri m di n- 2-y1] - pheny11- ur ei
do) - benzam 0456) 1-

[ 4- (5- Met hytérs-dutyd anyiiinod3 - [14}(49b1dbicn5Aae;liylﬁﬂfmyly]-dirm}rﬁholin-4-yl-pyrimidin-z-yl)-

-yl rimdin-2- e - (3-oxo-nor pholin-4-yl1)-phenyl]-urea
(K/H'R )6457)91??{1} %%%IM% 03} 3 ( g yi)-phenyl]

- Met hyl suh f 4115!4\71&}16%7 @J?l%rtiﬂolﬂ] ¥Jy1«?ﬁlrfn'fﬂxﬁl28;51¥£Mé1r)y1]0§1?51¥4=1ne%1y1(pgpef?é%?n 2,3

-di hyd ro- benzooxazol )-urea
4- (4-Chl orby5=melﬂhb&yl]64rm)ﬁ‘1ziﬁ&l-®3$4)l yl -pyri m di n-2-y1) - phenyl ani ne

MI'R- 0460 imdin-2-yl henyl
A %ﬁé{hﬁﬁﬁo BBl TSR pRRe D AR oo s PrenY!
- Met hyl suL}ﬂ;a. Nekryf uqummyg) pyri m di n-2-y1)-phenyl] -3
-pyridin-4 P urea (MIR-0462) N-(4- {3-

[4 (5- Met [&K%Mqﬂmyft-momﬂwbnd# Yipyringifirg 2y phingil] 3rga (MYR:G336) n- 2- y1) - pheny

114- l(Jgell\/g? 44R§8\?%(t ﬁ jﬁ%@ wo%%%g} 191Td1éM§ ?ﬂ@p >[4 (?)Welﬂrlﬁld) lper%Zlyl) - pheny
}]443 g K/Lknyn.p&eWI]Mi@QMmm%?ﬁ)4 1-.6- rimdin-2-yl)-phen
1] - 3(p hem{ Sl‘f\éatﬁny &mé@pﬁﬂalmm%m-ﬁl aﬁ 1123%6 &5 %ﬁwlmlwr@% Preny

-yl -pyri mldzgrﬁ,nm]n)_3 rlggé) Mqrg (@glggz 0466) N- [3 (4-Chloro-5 -nethyl
sul fanyl- 6- hol I n- -yI pyrimdin-2-yl1)-phenyl] -nethane sul fonam de

(MIR- 0467)- Isopropyl 3-[4- (5-methoxy 4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-urea

144- ( 5- WEWJR( ﬁ#f Snyl 4- nor phol i n-4-y1-6-pyridin-4-yl-pyrimdin-2-yl)-pheny
1]-3-p he Gor ea (MTR- 0468)

1-(6-Bromo- pyr1d1n-3 y1)-3-[4-(5-methylsulfanyl-4-morpholin-4-yl- pyr1m1d1n—2 yD)-p
henyl]-urea (MTR-0340)
1-Isopropyl-3-[4-(5-methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-urea
(MTR-0341)
1-tert-Butyl-3-[4-(5-methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-urea
(MTR-0342)
1-[4-(2-Dimethylamino-ethoxy)-phenyl]-3-[4-(5-methylsulfanyl-4-morpholin-4-yl-py
rimidin-2-yl)-phenyl]-urea (MTR-0343)
2-{4-[3-(4-Carbamoyl-phenyl)-ureido]-3-ﬂuoro-phenyl}-5-ethoxy-6-morpholin-4-yl-
pyrimidine-4-carboxylic acid ethyl ester (MTR-0344)
2-{4-[3-(4-Carbamoyl-phenyl)-ureido]-2-fluoro-phenyl } -5-ethoxy-6-morpholin-4-yl-
pyrimidine-4-carboxylic acid ethyl ester (MTR-0345)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(1H-in |
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1-

[ 4- (4- Chl oro-5-net hyl sul fanyl1- 6- nor phol i n-4-yl -pyri m di n-2-y1l) - phenyl] - 3- py
ridin -4-wb20reso468R- 0469) PCT/IB2010/003347

1- (4- Met hanesul f onyl - pheny1l) - 3- [4 (5- met hoxy- 4- mor phol i n-4-yl -pyrimdin-2-y

1) - ph
1)[2 (?K/é%’ﬁg ‘-?l)ﬁl W%‘@ yl -pyrimdin-2-yl)-phenyl]-3-[4-(norpholine-4

-sul f o ny byl d-uheio SMEBhYAGHnyl-6-morpholin-4-yl- 1din-2-v1)-phenvl
[ 4- (5- Met ho&y“wmk)r hol i n- 4- ? rl}yl-m di b _OB}H) %hpy”)r/‘fl]m yl)-phenyl]-ur

- pyri di n- 4idpl}- plnﬁetd)(fﬂﬂmwmnamlde (MTR-0347)
o S BB i Bt s YA 0 AR e -

144-( 5- I\/bt(j(}ﬂ)gtemg;yrl di n-4-yl -pyrimdin-2-yl)-phenyl] - 344- ( 3- oxo- nor phol i n-
4-yl) -phenyli-urea (MIR-0474) 1- [4-(4-Chloro-5
- met hoxy- 8= @H&'PWDSA'[‘bﬁ-mﬁihei’(w-‘lznymﬁoblh'érfyg}ﬂp]yrlglldlpy}b’ﬂmhﬁl&yl}rhmﬁea
(MR- 0476)( ]g 1-3

-[ 4- (5- et Myl su nyl- 4- nor phol i n-4-y1-6-pyridin-4-yl-pyrimdin-2-yl)-phen
yl ] -urea @MBR40GVethokyMeinbypholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido}-benzoic acid
[ 4-(5-net hI§I sul fanyl- 4- nor phol i n-4-y1-6-pyridin-4-yl-pyrimdin-2-yl)-ph
enyl] - ur é 478)

1-1soprop I __ : yrimdin
wRviY pﬁéﬁ%éure%ylﬁﬁ% yg)* J Ay Ja SR LR ibiI - X 1By didid b i foid iy B

144- ( 5- Met-twex (MARRO33 i n- 4-yl - pyri m di n-2-y1) - phenyl] - 3- pyri di n-4-yl -urea
(MR- 0480)
{ 444- Mor pHohJ“ \GE Meg?fxg‘*(rzowbpblhérxlrpyamwhne?t Roseps oy ? 1 (fingerRbaling 4l pEny 11- 3- p
yri din-4-4yi3 Jj‘lé’reé o _
4- (5- Met hoxy- 4- hol i n- 4fy1 6- pyridi n-4-yl -pyrimdin-2-yl)-phenyl am ne
( MTR- 0482)(4-(4-Chloro- 5-methylsul anyl-6-morpholin-4-yl-pyrimidin-2-yl)-2-fluoro-phenyl]-ca

?MI'SR gﬁgg)%%ﬁﬂf a?glr%%%lr]_gstg (X/ETIQ O§§4)am nophenyl - pyri m di n- 2-y1) - phenyl am ne

- et hyl sullt[arm:lclﬁofmsmmmymulfhnyl 6-lhi/drplliﬂlﬁi 41y yrlﬂncﬁﬁ@fb}‘l} -b-ftudro-bh&BX@Z0
1-3-yl-urea (MIR-0484) 1-1soxazol - yl-

- met hyl sul3fl4riy 10xe- rﬁﬁfpélﬁbm4ryllrpbq%b§9@ (MuTR 5550 pyrim di n- 2-

1 h | 5- '
Y Bn e b MR Rl iotatolina-y)-pyrimidin 2y -flugrosphenyllour 1
yl) - acet arasa(ﬂMT(lWD}'EGMSG) 1-

%3 Eg nwbéi ho@yé '0{985 ﬁxlﬁﬁfﬁ |-§wqrﬁﬁ<ﬁ}rh4~z?w%1mmﬁ%&yxl -2tfluoso-phanxlamia) 1-

[4-(4-Chl Qrmﬁ;@'gb@xy 6- mor phol i n-4-yl -pyrimdin-2-yl)-phenyl] -3

-pyridin-4- yI ur ea (MIR-0488)
4-{3-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido
}-benzenesulfonamide (MTR-0358)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-3-fluoro-phenyl]-
3-[4-(3-0xo-morpholin-4-yl)-phenyl]-urea (MTR-0359)
4-(5-Methylsulfanyl-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-yl)-phenylamine
(MTR-0360) |
2-[4-(3-Benzo[ 1,3]dioxol-5-yl-ureido)-phenyl]-5-ethoxy-6-morpholin-4-yl-pyrimidin
e-4-carboxylic acid ethyl ester (MTR-0361)
5-Ethoxy-2-{4-[3-(4-ethoxycarbohyl-phenyl)-ureido]-phenyl}-6-morpholin-4-yl-pyri
midine-4-carboxylic acid ethyl ester (MTR-0362)
2-(4-{3-[4-(2-Dimethylamino-ethoxy)-phenyl]-ureido }-phenyl)-5-ethoxy-6- morphoh
n-4-yl-pyrimidine-4-carboxylic acid ethyl ester (MTR-0363)
4-(3-{4-[5-Ethoxy-4-(morpholine-4-carbonyl)-6-morpholin-4-yl-pyrimidin-2-yl]-phen
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1- [4-(4-Chl oro-5-ethoxy-6-norpholin-4-yl-pyrimdin-2-yl)-phenyl] -3
-pyridin-3 -yl-ur ea (MIR-0489)

144- ( 5- Etwoxytibsmassphol i n- 4-y1-6-pyri di n-3-yl - pyri m di np2audloimbesoyl | -3
-pyridin-4- yl-urea (MI'R-0490) 1-

[ 4- (5- Etho hol i.n- ridin-3-yl-pyrimdin-2-y1)-phenyl]-3-pyri
din-3- yl¥Y r'érﬁldg%gé“ ‘Bé\ﬁ(ﬁ 03683/

[4-(5-Eth l WL ]-3-pyri
G fszljarftggxyg@ N"{%I[g A{ggr)x&}’f}hles@f&w[ At facéldoPphédy A ndrphdhin-RRE Y i

[ 4- ( 5- Et hoxgnd-dnaaripholic ncid-eftiy 6stpyNTERD345Y| - pyri mi di n- 2-y1) - phenyl] -3
-pyridin-3 =, yl-ur .MTR-0493 - . . g .

570 ol S PR R S eheyy -6 mprmheling - prsimidiagir qurbopyt

[ 4-(3- OXOC%TdFét]’QQH;t@r(M'YR)O%@?”Y'] urea (MIR-0494)

144- ( 5- Et hoxy- 4-nor phol i n idin-4-yl-pyrimdin-2-yl)- phen?/l] - 344-(
3- oxonor pﬁdﬂr(ﬁ-tﬂli*ﬁll)ylﬂﬁ@ldyﬁnh@all(ﬁﬂ'@o&ﬁé‘@lm@mohmﬂ -yl-pyrimidine-4-carboxy

44- (5- Et hgx 6-pyridin-3 -yl-pyrimdin-2-yl)-phenyl]

- 344- ( 3- oxggﬂ()ir }nﬁ&el Q\ﬁ%ﬂo%mnyl] -urea (NII'R— 0496) 1

44- (5- Met Ispw{aﬂ.{z:rpfr Eﬂ@lxyﬂ-Aobplmﬁn-ﬂﬁll]ﬂmmlamﬂ-yD}ﬁHeﬁquiluPelé’o}yﬂﬁens)b%bf|]
-3-pyridin3-yl-urea (MIR-0

144- ( 5- Metareidy (MTHpP I|n 4 y1 6- pyri di n-4-yl - pyrimdin-2-y1) - phenyl] - 3- py
riding-yl eeidal. e a4
L4 (5. Ve RO Hor A S arss gy preidal sy ool 1) . py
ridin3-yl yUpmn(d\Iﬂ'd%Qé&ﬁ)(ylie ac[ldletwk @Itdrcélvﬁf F5-0369)

- met hoxy- &- 4-yl -y1) - ph : 3-0

r gﬁm IO)r(]y 49 {ITD {3%%%@1]6?%5) PW [918 ]zp enyl} 5%ﬂmxy 6- morph[olA{n (4 -yl- pynmng

144- (5- NEM&Q%XaI‘ﬂ)o@[ooﬁmétH syehﬁn@eym pn-4-yl - pyri mi di n-2-y1) - pheny1] - 344-
(3-0x o-norpholin-4-yl1) %eny urea (MIR-0501)

144- ( 5- MeiNaGhey3-f4- %CpMﬁﬂndthyEul@aWrrdonphehw yhpyrimiding2-2hypbyayheny 1] - 344-

(3-ox o-norphaolin- g@ﬁ?ﬁn ea (MIR-0502) 1- [4-(4-Chloro-5

- met hoxy- §"ﬁ’grpﬁlﬁl&¥l ﬁgeig“;ﬂdg béﬂ% 2-y1)-phenyl] -3 -isoxazol-3 -ylurea
(MIR- 0503); - [31 (4-Chloro-5-methylsulfanyl-6-morpholin-4- yl pyr1m1d1n 2- yd) phenyl -3-(2-oxo0-

- I soxazol - 1- 344- ( 5- met hoxy- 4- nor phol i n- 4 6- pyri yl-pyrimdin-2-y

1) - ph enyl2b3- ihEdro¢hemro B ed)S- :zL) urea (MTR-0372) o _

[;}l (3 fg;%zc%ﬁlar %g%fﬁ’yis‘iﬂﬁ%ﬂ‘-%drﬂho‘hnﬂ-yP-I’i,!s i\ i b PG - 3- 1 soxazol -3

1- [ 4- ( 5- E{MMIRO33Y0r phol i n-4-y1-6-pyridin-4-yl-pyrimdin-2-yl)-phenyl]-3-is
| -3 I MT I I

L C5: et - GUP ORISR Toa P i 2 Dy FDrehasl-2cep1) - ph

enyl Fur ea ((NRRoPRH7)

3-Fluoro-4-(5-methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenylamine
(MTR-0375)
N-(4-{3-[4-(5-Methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido} -phe
nyl)-methanesulfonamide (MTR-0376)
N-(3-{3-[4-(5-Methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido} -phe
nyl)-acetamide (MTR-0377)
1-[3-Fluoro-4-(5-methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-0
xo-morpholin-4-yl) -phenyl}-urea (MTR-0378)
N-(4-{3-[3-Fluoro-4-(5-methylsulfanyl-4-morpholin-4-yl-pyrimidin-2- yl) phenyl]-ure
1do} -phenyl)-acetamide (MTR-0379)
N-(4-{3-[4-(5-Methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido } -phe
nyl)-acetamide (MTR-0380)
1-[4-(5-Methanesulfonyl-4-morpholin-4-yl-pyrimidin-2-yl)- phenyl] 3-[4-(3-0xo0- morp
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14445 - Et hoxy- 4- nor phol i n-4-y1-6-pyridin-3-yl-pyrimdin-2-yl)-phenyl] -3
-isoxazol -3 -yl -urea (MIR-0508) 1-1soxazol-3 -yl-3-

[ 4- (5- metwpylgihdsasay 1- 4- mor phol i n- 4-y1-6-pyridi n- 3-yl - pypiciiBielodosss7

y1l) - phenyl] -urea (MIR-0509) or a stereoisoner, or a tautoner, or an

N-oxi de, or a pharnaceutically acceptable salt, or an ester, or a prodrug,
or a hydré@b{l-4®fl)-ah%l]v1€r?%(MWér(&¥fl) 100231The pyri m di ne conpounds of

pnar maceut 1T BAERE TP BT ol Al Ephe {114 Rl 3

phar maceut| 'y accep € 'sa ora hydrate,

or a sol vahg)pher@phrea T ROO38Mepar ed by any process known to be applicable
to the preparation of chemcally rel ated conpounds. [0024] According to the

i nvent i on2-Buprogb{emsthexmdcagimbebnyylaysaptdap?-s)) sdenylamine G4 HR10388) )
e e i h g de. . |
oyl at o SHAGBLRL-AE ot ABKALTAR. MOHBLAC IFptblty b PIRBSA ©

succi nat e 4- {3efPhBElnesw -{ Hagtioxytd-imbiphotioac @t girgnidang-yiyepheay B-useté sbenl he

preferred salt is.a hé%rochl oride salt. Wen the conpounds of the invention
bear a fré%mlfi&(Ms;g%‘O stituent, the salts include both the above-nentioned

aci d addi tll-l[ﬁgﬁ@kﬂ@xf@a%& Bolph! d-pgiinﬁcﬂszuﬂ?]-gﬂmﬁ?{pzmingﬁ#%h%ﬁ‘ and

anmoni um | atter” are prepar y treati e pyr I ne of
formul a (KMIReP3&tMe acid addition salt thereof, with the corresponding

nmet al bas r nia. [,0025] The ri.m di pe compounds . of fo ) may be
o epar o By 3 TG Sebm e Bt Bt B T30 b ot Gt b oo
those set hasHsulfEnyPgReMARufea M TH0oPeHow. Scheme 1 [0026]In Schene 1, R, R2,
Y and Ware as defined above for fornmula (1). A cogound of formula (1)

whi ch i s #khdathydsnfsonhdneorphalint-gpamydding4ybproasdikRoyiprphenyllerei i t er at ur e
IS convert(]glq.ﬂ_&&)a conpound of forrmula (2) by treatnent with a strong
base. The‘base is’typically sodi um nmet hoxi de, sodi um et hoxi de, potassium
net hoxi de 1q6-@lbsSnmethy@sulfayide mofpledimppyn R, Obipyeimiding1-08)1)i3s[4pBepay ed by |
treatment of the congound of formul a §2)- Wth urea in an appropriate

sol vent so@ArPaslietindhathendhmpadNIR-885%or mul a (4) may be prepared by
reating grrmE iy S0 S P BIEII pp 1
by treati ngcecidphoumdestef (MORAAH98) (4) with an amine of fornula HWin an
prepar od tit kG e BB P RGO UF 42 dohpohnd-YrPor B 2 D ewHLd Dor oni c
acid or a_@o5Pinerpholif4-yIRph&VE]-drea (MTR-0391)
4-{3-[4-(5-Methylsulfanyl-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin—2-yl)-phenyl]-
ureido}-benzamide (MTR-0392)
N-(4-{3-[4-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido }-phenyl)-met
hanesulfonamide (MTR-0394)
1-[4-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(2-0x0-2,3-dihydro-benz
ooxazol-5-yl)-urea (MTR-0395)
4-(5-Ethoxy-4-pyridin-4-yl-pyrimidin-2-yl)-phenylamine (MTR-0396)
[4-(5-Ethoxy-4-pyridin-4-yl-pyrimidin-2-yl)-phenyl}-carbamic acid phenyl ester
(MTR-0397) _ , A
1-[4-(5-Ethoxy-4-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-0x0o-morpholin-4-yl)-p
henyl]-urea (MTR-0398)
1-[4-(5-Ethoxy-4-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-3-phenyl-urea (MTR-0399)
4-{3-[4-(5-Ethoxy-4-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-ureido } -benzamide
(MTR-0400)
1-[4-(5-Methanesulfinyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-0xo-morp
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(8)(1) [0027] I n Schenme 2, YR2=SCH3, Z= C or Br, Wand Rl are as defined
above for formula (1). Conpounds of forrmula (6) may be prepared by treating

Bar bi t ur ivwgoagithsidegh di met hyl sul f oxi de. Conpounds of f erwub#ib/d0sz5ey be
prepared by treating conpounds of formula (6) w th phosphorous oxychl oride

or phosphorous oxybrom de in the presence of an N, N-dial kyl ani | i ne.
Conpounds heknfor irphepytlsyrea M TBeO4¥Hdpar ed by treating conpounds of formul a

bate. CompotRine gy osp RSk ML B2 LS SR KISl B BRERR R g of &

conpound’' (MITR-040)l a (8) with a boronic acid or a boronic ester. Schene 3
WO 2011/ 080’% 8PCT/ 1 B2010/ 003347 %0028] In Scheme 3, YR2=SCH3, Wand Rl
are as dePriHeeKuBHVIPRYI-ff-dui 3i4-( '9X¢H@I@&#‘ﬂoﬁﬁﬁ'ﬁ%nﬂbﬂﬁh¢°§‘ﬁ2§]anerei n
YR2=SCH3 .S e - ragc) > hng to the nmethod in Organic
Letters, ggggﬁﬁgﬁ fg%gs%%}ggﬁﬂgg% k%d??r{cu?é@(u) may be prepared by
treating dea#pdethdscsolfordydpinahy)-3IH-(Birhdthylld Smilybd encrphodycAydplydmidin-2-he
presence o n N- di | ani | ine. Conpounds of formula (5) nay be prepared
by treati Hb@&ﬂg&&ﬁﬁ&ﬁ@%ﬁ%l a (4) with an anmine of fornula HWin an
inert sol \IthFlh('S}otéh@-ﬁl‘é%ﬁ?—ﬁﬁm@fph?liQﬂsﬁapygﬁﬂH&Lm?P)-@lfen??-@?[‘éL@-(_(xlo%o may be
ing o a

prepared by the Suzuki coup a conpound of "fornu ) wth a boronic
aci d or arpwliom-g)ebeey]-uSedR-9409 [0029] I n Scheme 4, YR2=- OCH3or - OEt

,Z= -C(O) N Rl d are as_def.i ned above. for for ). A conmpound
of f or vl A toa worgp-BiheltoR) B8t SR P iy e 3 GRS o
in the |i ishodihw-@L)-phendpowarherk-omd® a conpound of forrmula (10) by
treatnent with a strong base. The base is typically sodi um net hoxi de,

sodi um et HobdrBel lupordrésmetharsthmerrivlisrd-popaysiding ehhphenyd-uraddebhpound of

formula ( - d by treatnent of the conpound of forrmula (10) with
urea in a%%gezlvgfo@?ﬁ@n 1. Compounds of formula (11) nmay be converted to

conmpounds 1¢#-(baviethbry-¢ I2)rpholin-Heylpyeaddiae - ol -phedb8-pyaidin-3-9hthi@aepounds  of
formul a (%Igl)T rrg%/ ?e prepared by the acetylation of a conmpound of formula
(12) with & % chl oride. Conpounds of forrmula (14) may be prepared by

_ : . ide iq th
treating qo{rgpgug%dé 18{0-|§-%Eei?hghﬁlﬂfak??-6%%h&ﬁfé@«%}il?&xﬁhﬁdlﬁ%ﬁ?—?%dog%hgjet e

presence of an N, N-dial kyl anil'ine. Conpounds of " fornu
prepar ed bil-ureida}-bagzaoodpOUhBs0400) f ormul a (14) with an amine of fornmula HW

my be pr dpir e By PES SRR UG P B - SREBEHar o A PLED) wi th a

bor oni ¢ agi]ciréido p-beRzenBltfofghfle-(MTR-0410)
4-{3-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-3-fluoro-phen
yl]-ureido}-benzamide (MTR-0411)
4-{3-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-3-fluoro-phen
yl]-ureido}-benzenesulfonamide (MTR-0412) ‘
1 -[4-(4-Chloro-5-fnethylsulfanyl-6-morph0lin—4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(4-m
ethanesulfonyl-piperazin-1-yl)-phenyl]-urea (MTR-0413)
N-(5-{3-[4-(4-Chloro-5 -rhethylsﬁlfanyl-6-morpholin-4-yl-pyrimidin-2-y1)-phenyl]-ur
eido}-pyridin-2-yl)-acetamide (MTR-0415)
2'-[3-(4-Carbamoyl-phenyl)-ureido]-5-ethoxy-6-morpholin-4-yl-[2,5']bipyrimidinyl-4
-carboxylic acid ethyl ester (MTR-0417)
2'-[3-(4-Acetylamino-phenyl)-ureido}-5-ethoxy-6-morpholin-4-yl-[2,5']bipyrimidinyl-
4-carboxylic acid ethyl ester (MTR-0418)
5-Ethoxy-2-(4-{3-[4-(4-methanesulfonyl-piperazin-1-yl)-phenyl}-ureido}-phenyl)-6-
morpholin-4-yl-pyrimidine-4-carboxylic acid ethyl ester (MTR-0419)
1-[4-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(4-methanesulfonyl-pi
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Compounds of fornula (17) can be obtai ned by hydrolysis of conpounds of
formula (16). Conpounds of formula (1) can be prepared by coupling of

conmpound f a (17) with an am ne by one of the s 85 tpods of
am de bofn‘gefzgfrﬂrr{as?%lé%n. Scheme 5 [0030] I n Schene 5, YR2=- @gor-%@?’ , 2=
-CH2NR3R4, Rl and Ware as defined above for fornula (1). Conpounds of
fornul a (pepzigdnybehemt ke Mo 2Wnpounds of formula (15) by treatment

wi t h sodi I ride.or .ot her reduci agent -Martin periodi nate or
ot hor *oxi TG T Mool BT o B 2 BT raboliea ek o
conpoundsypfphteyiiutea (MIR-04Rpduct i ve am nation of conpounds of formula (19)
using the appr%?ri ate am ne and sodiumtriacet oxyborohydr i(?g Cﬁgoceeds

18Y

smoot hl y {1 d4yddtepxyotrpwaphpdingt-ykpyrirmidin-g 20) pheoshpo(?herso-38- 1ban<|¥1 nay
be prepar khe €, ing of a conpound of fornmula (20) with a

bor oni 6 agg"aﬁélr&%(ﬁb‘?%ﬂ\uhgl{e@‘t%b. Scheme 6 0 NH N O R2Y MB02C Ol OME (21)

Cl R2Y, L. RBthoxy-¢-a03pidIin-Syhene-[8.(2XR8=25C ey dé-ber2bB4(z0)- biyBRéreidd]-pand W ar e

as enyl}-pyrimidine-4-carboxylic acid ethyl ester (MTR-0423)

1-[4-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(4-methanesulfonyl-phen
yh-urea (MTR-0424)
5-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-yl)-1,3-dihydro-benzoimidazol-2-one
(MTR-0425)
N-(3-{3-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido } -phenyl)-a
cetamide (MTR-0426)

N-(3 -Dimethylamino-propyl)—4-{_3-[4-(5-methoxy-4-m0rpholin-4-yl-pyrimidin-2-yl)-
“phenyl]-ureido}-benzamide (MTR-0427)

5-Methoxy-4-morpholin-4-yl-[2,5' bipyrimidinyl-2'-ylamine (MTR-0428)
4-[3-(5-Methoxy-4-morpholin-4-y1-[2,5']bipyrimidinyl-2’-y1)-ureido]-benzémide .
(MTR-0429)

1- [4-(4-Methanésulfonyl-piperazin- 1-yl)-phenyl]-3-[4-(5-methylsulfanyl-4-morpholin

- -4-yl-pyrimidin-2-yl)-phenyl]-urea (MTR-0430)

5-Methylsulfanyl-4-morpholin-4-yl-[2,5']bipyrimidinyl-2'-ylamine (MTR—O43 1)
4-[3-(6-Chloro-5-methylsulfanyl-4-morpholin-4-yl-[2,5']bipyrimidinyl-2'-yl)-ureido]-
benzenesulfonamide (MTR-0432)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(2-oxo-
2,3-dihydro-benzooxazol-6-yl)-urea (MTR-0433)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin;4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(mor
pholine-4-sulfonyl)-phenyl]-urea (MTR-0435)
| 1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(4-di
methylamino-piperidine-1-carbonyl)-phenyl]-urea (MTR-0436)
4-(5-Methylsulfanyl-4-morpholin-4-yl-6-pyridin-3-yl-pyrimidin-2-yl)-phenylamine
(MTR-0437)
1-[4-(5-Methylsulfanyl-4-morpholin-4-yl-6-pyridin-3-yl-pyrimidin-2-yl)-phenyl]-3-p
henyl-urea (MTR-0438)

1- [4-(5-Methylsulfanyl-4;morpholin—4-yl-6-pyridin-3 -yl-pyrimidin-2-yl)-phenyl]-3-p
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defined above for fornmula (1). Conpounds of fornmula (7) nay be prepared by
the nmethod of schene 2. Conpounds of formula (21) nay be prepared by

reacti ng weagifgisegonpounds of forrmula (7) and sodi um npikauideedsnsVeOH.
Compounds of fornula (22) may be prepared by reacting together conpounds of

formula (21) apd di hyl | onate in the presence of sodium hydride.
Conpounds %%ylftgwaﬁ%ﬂ‘g@n be obtai ned by denethyl ation and :

decar boxyhat4_of o 5. un £ orpul a: (:22) i I8 > . & EXCEeSS
of ol Kal | g ok ool 2 e B B T R
conpounds )eftethmideuMIRD3¥2i t h phosphor ous oxychl ori de or phosphorous
oxybrom de jn_t resence of .a N-di al kyl ani | i ne. npounds of fornula
(25) may ?&‘EP&E@@*&Y%@IWB&?IH&-Q&B—w&%ﬂa@éﬁ? }f%?tﬂﬁmg{)@%}ﬁﬁ i-frY4RYani ne of
formul a HWhhiind-E85tyIRAcMBAhylieSel M TRI@SBHCE of a base. Conmpounds of
formula (26) may be prepared by the Suzuki cCoupling of a conpound of

fornul a (26)3-(i-Ethoaydemorpholindtd-morinzdine?-ghipherpll-erethaBesrifonacsdeot f or nul a
(27) can 2 @bg&ﬁed by hydrolysis of conpounds of fornula (26). Conpounds
oftEor mul l_e/l(l j) biqgrgl)hared by cla?pl |tinlg of Eonppﬁndg SL t;:or rruLa (27)

W an am- FtHOR Blift i 0 hehyl§ 21408 fIRefbérREABRLIFON -
Scheme 7 O- %(() C) R2 LC]%t 0_1R1;16\5ﬂ4?«50312] I nggipherr%?? R7= Owve, CEt, YR2=CCH3,
OEt, zC1, nemideMBRP4W)are as defined above for fornula (1). Conpounds of

formula (30)_ar 2 om ¢ n.c Hagh d, di et hyl .ester(28 R7= CEt)
accordi ng?lto[é1 h%hﬁ)éfggﬁd&g}ﬁ&&’. ﬁng?%l&ﬁ (ladr'%c2 c:’%}é‘gﬁi@%ﬂ‘?‘y {g‘é@? 1261- 1271 or
from conpeMids0d46)f ormul a (29) according to the method in J. Med. Chem,
1974, 1197. Cor‘g unds of, formnul a,(gii are_ prepared b}y treati n(gi[nt he conpounds
of fornul d- ¢4 ERPEHAPYELI FrySRY @SRyl ipRenybl 3rbti3-exe-mosghabinrhbtp |
Conmpounds . ) y be prepared by treating conpounds of formula
(6) with gﬁ%}géﬁgﬁh@%é%ﬂ?ori de in the presence of an N, N-di al kyl ani i ne.
Conpounds 4e(f5-Methowy-d-1{y8)dinvdyy lHpgripridipaX-gg-phynytlareme (NI R-0448)unds of fornul a

(7) with ] formula HWin an inert .sqlvent in the presence of a
base. Co &‘ﬁg%'rf[gﬁg' M‘?ﬂ?ﬁiﬁyéiﬂ‘ﬁ‘p%v'%@'wré‘ﬁQﬂ‘é‘g')&?&ﬁwﬂSH‘Z‘@R?‘pgfc')‘ﬁ’ Mg of a
conmpound  @fhaheyulfehanid@MAITK-D4409)boronic acid or a boronic ester. Schene 8
[0033]In Schene 8, R7= Owe, OEt, YR2=OCH3, OFt, Z=Cl, Br, Wis as defined
above for lf¢r(@@Mathoky-4-momhoke-4afl-parivadise’- ahiphemd$ 31 (R-oxh e, Tdiydeabé on
reaction %5&83&%&192“%;&4%}%%4%?ar bony conpound can obtain pyrimdines

beari ng a Carbon-carbon agé in position 2. The desired am dines are
ei t her corm@rMetloky-4anaiphalih-a-y0:[2 5gbiphanedihall n18a)-§ [ brewvrphdizedyr es by
one skilled in the art. Conpounds of formula (31) or (35) nay be prepared
by treati dyPRessHopra QMERLASA) ne with 1, 3- di car bony- conpound (2) or (30).

Formul o (310 6r (s e i 3P by AR AL PRAEEs PE R RGREARAMREL oS ©
N, N- di al kyhapliehyHewreaGdAPR+4d2) of formula (33) or (37) nay be prepared by

treating co d f formula (3 or, (36) . wWth an amin f foroula HWin
an inert Zl6[4[2\9/@ﬁgeﬁlﬁﬁfﬂr@n}ﬂ‘r“é@@m(?@ﬁ%ﬂ“'ﬁ'éiﬁ%%q‘nééﬂwﬁﬁﬂg}rbf'yﬁd?}}?m (B4) or

(38) may Redpi-& {lgég(mghag)eduction of conpounds of formula (33) or (37)
wi th-a hydrogen/pal | adi um on ‘carbon. Schenme 9 [0034] Substitution at the

4-C1 i s ndtl4+(Morphelineet-aarbamylrohenyblup{4d4-ntepbolitbég1-5+(2 Sudrphelint4§l-e4- C1 can
al so bear carbon.l. . Ln Sche Y, W(Wa, W) , R8= NR3R4 are
as defi neéﬁ(g%’g?gnfr_léchmnglarﬁpgny(l%{reagg/&ﬁ{'g?%@ri ne atom of the compound of
formul a (4){4-p-MRrselinvelys (2 lﬂﬂina4-yﬂbtﬁlﬁﬁi)%}trirﬁiﬁﬂﬂjllyi]%]ﬁanylmgnd_s of
formula (4) are reacted with different am nes (Wa=norpholine or substituted
nor phol i né-errmegholiadyyl)-phenydl-arce L TRMBPINd of formula (5a) and with aryl

and het er gany}. BOLRDILGC :aCi g £ es! uki . Jy in the presence
of pall ad?ﬁ{% L%Pﬁ@géh%tl 121 ‘%/?1; Oreq?’%(gl\r{r}g%?f%thgg)fﬂyrnrrun%ﬁgp% gg?‘?heﬁlé Y¥cond

chl orine albopbenzmniép(MTRD466) h 4- am noaryl and am nohet eroaryl boronic
acid(ester) in the %Lesence of palladiumcatalyst to yield (la)_and (IDb)

respect i verif-OmMethytsuHanyromerrbelindnyiet-prading -y iheyrimidin-gebrrhenyNesl4oy t hr ee

di fferent _pyoce depend; | Fm_ | abi ity of the starting
mat eri al . O%&g@@ﬁgﬂgglmgg@%% ergxgr)e converted into the urea
deri vat i vds[4p{5-Methytsutfgnyl4amoephol{ihBl)yyivpstrimidin-2qybrshenyBi3e2yoxuh 3diliyd ed

i socyanate or thioisocyanate ivative. Sone of the urea derivatives
report ed H%‘(r%én%ﬂoé @pﬁggﬁeaﬂﬁ&%%)ﬂg (la) or (Ib) with triphosgene in
presence of tiethylam ne and an appropy4 ately substituted prinmary am ne
derivative. The correspondi ng carbamat® derivatives are prepared by
reacting (la) , (Ib) or a substituted am ne derivative with a phenyl

chl orof ormat e reagent. The phenyl N-substituted carbamates are reacted with
different substituted am ne, heteroal kyl am ne or heteroaryl aniline to

o Y r



Schenme 10 [0035] Substitution at the 6-ClL is not limted to an am no group,
as described in Schene 2 , 7 and 8. 6-Cl can al so bear an oxygen or a
carbon | iwbeni/dssseScheme 10, R2, Y, WWa, W, W) and RgerhBdrdomse as
defined above for fornmula (1). Each chlorine atom of the conpound of

formul a (7) is selectively replaced at different conditions. Substitution

at the chidArGRiomoimathxyrémesphalin-ylepyriraidim2 abiphenglesipe (MERA4692
position I 3-SR r tituted
R L e R N L SR IR SR U PR O v ey
Suzuki , St-¢drb<ﬁ1ya)n1d1dd91]k1réz£)@MTRm}}S)) Conpounds of fornula (7) are reacted
wth di fferent am nes ine or substituted norpholine derivatives)
to yield tiHé- (édﬂﬁtdﬁﬁdlf@fyl‘f“omﬁ{ﬂhah’(léaﬁl nywEiding 3ryBrapenyld-mysdsr-daiyreaor oni ¢
acid (est R.¥¥go\by Suzuki coupling in the presence of palladium catalyst
to yield the conpound of fornula (8b). The second chlorine atomis

repl aced WM-{4:{3H&0-Mealtyibul fangll-4qmarplid ine4-g k6 3y ridor- Byl -pyamidig-@sylppheriyn t he

presence cataly to | and (1d) respectively. The
third chl I“'p? gtpg’ﬁ?m nﬁ%@’d’n@\ﬁnﬁ‘f 'IO%%)I kene, al kyne, aryl or
het er oar yli_fays QM%QBUHW&' MHM%I&M%@E&&%QW]%}Q%@M 9[)' ﬂqeﬁ?lt] 8lp I eagent S

to yield (lc-c) (1d-d) respectively.” The amno group”of (I -c)
(1d-d) |sy01dm&*b’l ed:at(MTer@%ﬁ)ea deri vatl ves by three different procedures

e (0ot U AU SRR b Sty BN Bl SR ©) o

di fferent haﬁmng@a@nm}{aj%g;]ol s to give (I e), (If), (le), and (Ih),
respectlvel ounds of fornula (le % (19g) &r;;jﬂéd’[)% t hen under went
oo T e Bt ot pyedin St i 1t . Mgl a

I
of novel DTGB Snth Il cLAORRb- -Bﬁ‘-joyﬁa PRI SR s S

enzymes arsdlfcbr’(mmd: eMQRI-()Aékl)nase MOR. It is now well understood that
deregul ation of oncogene t upour - suppr essor. genes. contri butes to the

For mat | on 1P GeM PGB foRPPho N oY -HAERgT G oy Gy gin- by RS B |

proliferatl@n Rioutddqieasedege! | survival. 1t is also now known that
signaling. pﬁl vva)ills %edl at edg)by the PIBK/ mMTOR fam |lies have a central role

i N a nunbér[4ef-Cldbio- pnmtled safnyl-Grotarphalipp-pybbyfimidn-2en)-phehyslud-pyndin, and
deregul at i n of tp@[slﬁ 5@6 hways is a causative factor in a w de spectrum of
human canc d 8 dl seases. [0037] The corrpounds of the present

i nventi on jh@aveethafdsuffo Heflyl BiRéth&¥B4 RhorPHENR- Bmadif- 2RI} pki nase.
The phar rraggl ogi cal |nﬁ|ﬂg7tg}r12go r(me kl}ﬁase rgiril-d Pl gmg?nase sh%z-lpd be of

t her apeut ieayN-aread M BR-07@kt ment of various forns of cancer conprising solid

P e e s e e R e

di sease ornydt}ﬂﬁhﬁl%r@r(mmgmfn)om abnormal cell growth, function or

behavi our associ ated w t OR ki nase .and P13 kinase. [0038]Also within the
scope of tlh S(SrMﬁ@ﬁf‘Y 6@9@@%%%%@@%%&10 P@S‘Fﬁﬂbérﬁﬂ‘éﬁ*‘ﬂﬂ T'&@ont ai ns an
ef fecti ve RfmuUphL Bf at | east one of the pyrimdine compounds of fornula (1)
or a stereolsoner,” or a tautonmer, or an N-oxide, or a pharnaceutically

accept abl d- BIEﬂSt—MeﬂnK)X&Fi Bsiden-4- )mmyanpdlneﬂ vigrpheyl k3 {ig-dmatpholine-4acasminyat e

t her eof t et he @‘}Fn% ceuti cally acceptable carrier, a nethod for
treating PlIef:nIX]k‘Irﬁ% ki nase-rel ated di sease (e.g., cancer) by

admi ni st erji. [Qg(stheﬁﬁo§ml?}fr¥dm Mylifb?ﬁﬁn&{h X ?a’i)hér‘iﬁ]i?,mﬂ@ -0%0- n%rbﬁ&ﬁﬂ y§pnount
of the pyrim di ne conmpounds o , and a nethod of decreasing the
activity oph@tvl]Hea&ﬂ\queOﬁH,’BK ki nase and NTOR ki nase by contacting the at

| east one i.nas e th.at ast _one r| m di ne
conpounds oPééWﬁf ag ﬁ#goﬁyogqmoﬁs%\é\i %I%Idﬂpsyﬁt)eplﬁe@?% E’Y%CFRI "Hse- / MTOR
ki nase-r eha¢La 1R Da368" refers to a disease or condition that is
characteri zed by abnormal PI3 and/or nTOR activity or a disease or

condi ti on 1Ryl gaﬂ -(Benathd syl ay - mporphel gy -6 dyridm-4oi-pyiimjdinf2-g)-phetast  one
of PI3 an 1 | PI3 and/or nlfOR activity can arise as the result
of el evat g’dfpﬁg?(an gjr;@TCR expression level, or presence of PI3 and/or
MTOR expr esMediyl BHat(SdaehyRolfargi-diuhorpRolie#al6-gyaiiin-4iypsrinfiliia-diy/hane- / MTOR
ki nase-rel ated di seases descrl bed herein include, but are not lIimted to,
cancer, dicapbtusea (MFRUKHE8Yi sorders, hyper-proliferation disorders,

hyper prollferatlve di sorders of the kibﬂ)ney, renal disease, von

Hi ppel -Li ndau di sease, restenosis, fibtosis, psoriasis, osteoarthritis,
rheumatoid arthritis, inflammatory disorders, imunol ogical disorders such
as aut oi mmune di seases (e.g., AIDS, |upus, etc.), cardiovascul ar disorders
(e 9. at heroscl er05| s) and bI ood vessel prollferatlve di sorders such as

o o NN AT M. o, Y v N 1 -,



abnormal cell or tissue growh, for exanple, a tunor, whether nmalignant,
pre-malignant, or non-malignant. It is characterized by uncontrolled
proliferavboenafsosesel | s that may or may not invade the sgmrnBrnciesgsti ssue
and, hence, nay or may not netastasize to new body sites. Cancer

enconpasses, car Ci ich ar anc o] ith cells; carcinomas
el ude: squsaosYeE T Cemr AL - GOt Hema i S A

hepat omas ph&Nf-Bfca W/ER-OFEHNPasses sarcomas, which are tunors of
nesenchyrral or1gin; sarconmas include osteogenic sarcomas, |eukem as, and

| yrrphomas 1- [@a(rid\élr:télow pymidan-¢e - pyemdinrpyle-phey] - -Agyridinedlyl- -utegpe. The term
cancer ?Nhgﬁﬁ (ﬁs non-limting exanples, lung cancer, colon cancer,
coIorectaI %§ breast cancer, prostate cancer, liver cancer, pancreatic
cancer, bliagdprMeastegin.4-gasi 2 nforpldlies-yl-E@BRY)- SR isdIn-2 SAL pheayl - gb

cancer, ovarian cancer, uterine body cancer, cervical cancer, ora cancer
skin cancein-4tyi-ares MEREA81) ynphona, and | eukeni a. The cancers al so i ncl ude

Epi d I h
rosi ot 't o “BeeheR A e e R B SO aE Pl Ter ot n can be

adm ni st e®MIR-0482)mammal in conjunction vvr th radr ation therapy,

i nmunot her a(py nonocl onal anti hody ther a hor.npnal t herapy, chenot herapy
usi ng ot hérOYsthezy-4amarrbplindryer amrnﬁp 'BMEF‘P‘BH 2 lyphe et hat t he
therapi es (derpphgyyeed to occur at the same t| me, and can be in succession,
or alter nate W t% each other and/or periods of rest and recovery. [0043]In
one enbodilrAd;Cldofe 3 nkitindsdfahpiF O depinad sed-ybbatimdinki2sd ppkeny$jut-soaszocancer ,
can be treated m%&ﬁt‘lgod conprising adm nistering an effective anount
of at least & i th onpound of fornula (1) and at .| east one

chenot her qpeyiaza 3GenL[4L8-AetHRRTRdnyl- M0 RordphHlid-U R % BIIRh-5) 1 Yyrimidin-2-

chenot herapeutic agent include protein kinase i'nhibitors ‘other than the
conpound d&sphenpddirére™TR-0485). , imatinib mesylate, gefitinib, dasatinib,

erl otini b, i |n| n| ofinib, .and sorafeni b, anti es,
et udt ng eI B SR (i kb i SR E R o E b

m t oxant I’@zl]'l)eaced;ﬂﬁaémmas(@n’%) predni sone; and tenozol om de), alkylating
agents (e. g nmel phal an, chl oranbucil, busul fan, thiot ;g i fosfam de,

car nust i nd;[4-@nvisthapgsul igeyhpipgragn- Isyl)-shenytbailfr(S-methayafzmeephodingt-yl-
cyel ophos%gggggﬁ)z_y hgﬁ lﬁl}em}‘@% B4y antinetabolites (e.g., capecitibine,

genti t abi l'uorour aci | /| eucovorin, fludarabine,

cyt ar abi nd;[ 4n(r§r@ldptoe@+ethome-6 ﬂnbrphgharzu-yl@yrmadtmmyb)tphanyla-ﬁebynf&iﬁmotyﬂemat e),
cell cycle IISHJ bi&rs enzynes, hornones, anti-hornones, growth-factor -

i nhi bi tor §a( & )kal oi ds and ter penoi ds t opoi somerase inhibitors (e.g.,
et oposi de,j. L(@lﬂ@i&?—et&%@&%ﬂﬁ%hﬁA §1qr39ﬁﬁaﬁm yr)tmraﬁm@a;synd@&é%ﬂ i cin,

and daunorubicin), antituhor antibiotlcs .g., “actinofmyci'n D, bl eonycin,

m t omyci n e€(MdA®R- O‘b&%}cr n, daunor ubicin, i dar ubi ci n, doxorubicin and

pegyl ated , i p I oxor i, N Vi n ca al kal.oi. cri.gtipe and
vi nbl ast i nl)ﬂ4(t%£tg§@'s f%"fa éé)ll FRXT Ay Py g Qé?l? %hfﬁ‘ﬁ ?rﬂ)’Fha nt s
(e.g., cisphada(MTRB4DOP! at| n, and oxaliplatin), thalidom de and reI at ed
anal ogs (e P CC-5013 and CC-4047), nonoclonal antibodies, anti an%| ogeni c
agents, arld %@rﬁﬂlﬁw ﬂdn@rph@m -4ofl-6rmois)-Fol pyastidise-y hwheetlhddysine

i nvention, Ei‘ cr| bed pharnmaceutical conposition can be

adm ni sterye ora renteraI |y, by inhalation spray, topically,

rect aI ly, lnﬁs(éI-EtMQX)blélQﬁﬁiphM,m-ﬂ@Q%n@}ridyn-@)rylAﬂyﬁnﬁdihni-ZTpﬂ)@lhéﬁ?}d]-qufﬁiﬂim&-r . The
term "parenteral' sed herei n includes subcut aneous, i ntracutaneous,

i nt r avenoddursa{M Mﬁg intraarticular, intraarterial, intrasynovial,

i usi on {oehA aee- h%@%‘ﬁ%ﬁ‘%fﬁr‘émh‘“ PRI AR S o

this i nvertuoza (MTR@4DH) stered i ntravenously. The phar maceut i caI ly.

accept abl arrier i ncl ude, re not Ri nger's
sol uti on, e1|§4 'gli?lerqs'g'(a? cén hﬂ’g lRyrBWdH‘r' %bdgﬁﬁaﬁe”'g? HOSHOFh| i ne,
and sol ut |Hg,[1§ 4Cﬂ5'l.ﬁ)ﬁér{ylpgreh|@m@04 and sol ubi |i zi ng agents, such as

gl ucose, ene col, and pol ypropyl ene glycol and m xtures thereof

[ 0045] A stleH (ISeEuhmcseétraMPbol@m#nd{n-pyrmnéad pyeinfidinrd+y Biphdnyd -3 A B g0t 0

t echni ques_kn e art us i.abl e di spersing or wetting agents and
suspendi ndn%@gm% LAY eiftE I\ﬂﬂ}{zdcﬁpégl e preparation can also be a sterile
i nj ectabl e solution or suspension in anon-toxic parenterally acceptable

di luent or solvent. Anong the acceptable vehicles and sol vents that can be
enpl oyed are mannitol, water, Ringer's solution and isotonic sodium

chloride solution. Fatty acids, such as oleic acid and its glyceride
derlvatlves are useful in the preparation of |njectables as are nat ur al

. T o . o I o o e



[ 0048] The invention will be further described in the Exanples as follows.
The exanpl es given below are intended to be illustrative only and not to
limt thewbnyemisoss. Any nodifications and vari ations t lpatr/iBanobeseasi |y
made by those skilled in the art fall within the scope of the disclosure of

th f [ th d cl f .t t

o oo, (0947 EReRpr o AREEP R e T oS bial- B PRt PR scheme
4 2- Et hoxyndiphslii-4- @%Hén?lﬂ%&éb}’(h\dﬂ%@ﬂ%) Et0 O ocot 0 O OEt [0050] A mixture
of diethyl oxalate (39.23 12 eq %mand et hyl ethoxyacetate (34.95 nl,

1 eq ) md-[édééﬂe@pzswrg@mb@lnﬂswh@rml 3addivomiénkbxh)abenylp3ayridin-1. 07

int at 45-50C. After dropping, the resulting solution
vvas heat e }%ﬁﬁlgao&\égg@ 2 hrs and poured into 70 m of 14% HCL with

cool i ng. Thg-(Seduitbapi-mbepholie 4Was-gytidiaat @ gyintidinEAy Bipthety183q8MidINed
organic layers were washed with brine and dried in vacuo to give 55.86 g

(93. 7% of-H-YrdER-0498 et hoxy- mal oni ¢ acid diethyl ester OFt MeO
1-[4-(5-Methoxy-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-3-pyridin-
3-yl-urea (MTR-0499) |
1-[4-(4-Chloro-5-methoxy-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-0x0-mo
rpholin-4-yl)-phenyl]-urea (MTR-0500)
1-[4-(5-Methoxy-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-0x
o-morpholin-4-yl)- phenyl]-urea (MTR-0501) -
1-[4-(5-Methoxy-4-morpholin-4-yl-6-pyridin-3-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-0x
o-morpholin-4-yl)- phenyl]-urea (MTR-0502)

1 -[4-(4-Chlor0-5-methoxy-6-morphoiin—4-yl-pyrimidin-2-yl)-phenyl]-3-isoxazol-3-yl-
urea (MTR-0503)
1-Isoxazol-3-yl-3-[4-(5-methoxy-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-yl)-ph
enyl]-urea (MTR-0504)

1 -[4-(4-Chloro-5-ethoxy-6-morpholin-4-yl-pyrimidin-2-yl)—phenyl]—3-isoxazol-3-yl-u
rea (MTR-0505)
1-[4-(5-Ethoxy-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-3-isoxazol-3
-yl-urea (MTR-0506)
1-Isoxazol-3-yl-3-[4-(5-methoxy-4-morpholin-4-yl-6-pyridin-3-yl-pyrimidin-2-yl)-ph
enyl]-urea (MTR-0507) '
1-[4-(5-Ethoxy-4-morpholin-4-yl-6-pyridin-3-yl-pyrimidin-2-yl)-phenyl]-3-isoxazol-3
-yl-urea (MTR-0508) '
1-Isoxazol-3-yl-3-[4-(5-methylsulfanyl-4-morpholin-4-yl-6-pyridin-3-yl-pyrimidin-2-
yl)-phenyl]-urea (MTR-0509)

or a stereoisomer, or a tautomer, or an N-oxide, or a pharmaceutically acceptable salt,

or an ester, or a prodrug, or a hydrate, or a solvate thereof.

[0023] The pyrimidine compounds of formula (I), or a stereoisomer, or a

tautomer, or an N-oxide, or a pharmaceutically acceptable salt, or an ester, or a
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OO0\ O Cet [O051] A m xture of diethyl oxalate (27.5 m, 1 eq.) and nethyl
nmet hoxyacetate (20 m, 1 eq.) was added dropwise to a slurry of sodium

met hoxi dewpbfithsgses 1. 5 €d.) in tol uene (350 m) at 45- 5@GxRbdiRbusdioPPi Ng,
the resulting solution was heated to 70-80C for 2 hrs and poured into 70 m
of 14% HC1 with cooling. The resultant m xture was extracted wth EA and

t he conbi meefireg gaaihydras of ¢ sakvpie therseiethayibe preparadebysany mocre@sikmww@cuo to

Ive 16.7

(oS b ox ki e odhe BB RAGER shemisnlly e lisd cOBPREI et hyl ester [ 0052] A
m xt ure of{oebidgt hyl %@bh@mg/to&h@i&ﬁfeﬁmﬁglsm@db@e ﬂfa’ima&uﬁcallly &irptabld s&ltsﬁ‘a (14.41
g, 1 eq.) vvas refl uxed for 5 hin M HCl - AcCH (1200 5 eq and

al | owned t Of Faewhad b@@IUdeWéYO@B]@FIé@ h’ﬂdxabmréldﬁ/abycbvlaé@pasﬂé@t% ah@ﬁpbﬁéss The
resi dues | 1'ization. After
crystalli ?lge[sﬁlafy Bé M%%é%t?tep/?)g{%e %tgq? &ﬁﬂedﬁnf Q{ Sﬁga@%@a product whi ch was
an of f - V\/nInhe&hailekulﬂ)néﬂiﬁtrﬂﬂuogoacétﬁté%d maldafsdits. 50ﬂle|\ﬁrﬁferra[1/§tﬂ} 3a)

M 21-1. 27 6 4.24-4.29(m 2H), 9.79( 11. 33
1H) (2, 5- g&@&@ﬂﬁlﬁﬂé@ﬁm .Wﬁﬁn EIVPWQH%‘%S Orfélﬂ%wéntwehe%a ks aargme) est er M(eg

COOEt  1H s%t&eﬁ@ Qhé\%t’s ng}ﬁg lg)@ﬂ theMb ee’amjcrllé&(é@ aCI?&_QddltﬁJn%ltg gnd BED -
4.25-4.29(m 2H), 1H) ?

5- Et hoxy- 2al6s dfi Shgluhnuwtapyummzdcmmmdmbmnym ¢ TheilaiteOrte fepared by

[ 0053] ( 2, i.m dazol.idin | | e - et hoxy-acetic acid. ethyl ester
(16.02 g, E?rf @‘EFS?‘G\)?ES PHFIEE%‘P?/BE%% I@@Qf( %‘éémﬁaﬁt%f% tg ref | uxed
for 3.5 hricgrresPRfdith HhdihlDav@sr SRLEE. to OC and carefully aci d| fied with
conc. HCl. After overnight cooling (4C), it led to the formation of white

preci pi t atl®25The ni Xthgrmariwiding ichmpewsls of forrhida & @@V;bctpeﬁ;p@re\ddw adyi ed in
vacuo. Th%uf?ab%j y)pntthe?%trgﬁtgse d I\*fva}:lmpefeS\M}l tfle rou elslcgmi) ’those et ou?@ Schemes 1

to 10 below.
Scheme 1
OEt
2
o Q . ' RY o)
JL + R —_—
H OEt OEt H 8}
, OFEt al
————»
o oy, ——> [ LA
N OH Cl
@ . 3) )]
w
2
N R2Y. I N . R?Y. | SN
N N N/)\R'
®) ‘ (1a)
[0026] In Scheme 1, R', R%, Y and W are as defined above for formula @M. A

compound of formula (1) which is a known compound or is prepared by methods
known in the literature is converted into a compound of formula (2) by treatment with
a strong base. The base is typically sodium methoxide, sodium ethoxide, potassium
methoxide or potassium ethoxide. A compound of formula (3) is prepared by
treatment of the compound of formula (2) with urea in an appropriafe solvent such as

ethanol. Compounds of formula (4) may be prepared by treating compounds of
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1IHNVR (500 MHz, DMSO-d6): 81.17-1.23(m 3H), 3.89-3.93(m 2H), 10.60(s,
1H), 11.42(s, 1H) 2, 6-D hydroxy-5-nmet hoxy-pyri m di ne-4-carboxylic acid OH
0 1HNMR (WOQoM#Bos6BMSO d6): 83.61 (s, 3H), 10.53(s, 1H) pctaBRA¢/e0334H)

5- Et hoxy- 2, 6-di hydr oxy- pyri m di ne-4-carboxylic acid ethyl ester OH WD

2011/ 080568PCT/ 1B2Q10/.003347 [ 0054] Agetyl chloride (100 m 6.eq.) was
added dr ogw@a @35 vl rﬂ%ﬂ%yebﬂgaﬁwf thﬁtpr?.?@.‘c%ffta@ﬂ&'@‘?%%@‘l’c“%e

resul ti ng caipgduh®off Bfmd? (5‘5‘1{12(1])? e prepared by treating compounds of formula (4)

5- et hoxy- 2, 6-di hydroxy-pyri'm di ne-4-carboxylic acid (7.76 g, 1 eq.) was

added i n ovéd gnominenf fomautaHdWhinanunert selsent efi thexeeseoweofid ggse.. The vol atil es
were evaporated in cu Y . .

5- et hoxy- ,Ogl-p&’luﬂ@/ga‘?fé%ﬂ“a?/k]i%}rﬁﬁp'ﬁ?g-pﬁe-pééerdblgx?F Suzukd icqurding At agompound o,

of f - whi t e o drinhld @) 88th% botO¥heid briWBrddO&stdtz, DVBSO- d6): 61.18-1. 30(m
6H), 3.91-3.95 (m 2H), 4.25-4.31(m 2H), 10.74(s, 1H), 11.51(s, 1H)

5- Met hoxy- 2, 6-di hydr oxy- pyri m di ne-4-carboxylic acid ethyl ester OH 11-1
NMR (500 em%/so d6): 61.23-1.30(m 3H), 365 (s, 3H), 4.27-4.32(m 2H),
10. 80( s, , .54 (s, 1H) 2, 6-Dichloro-5-ethoxy-pyrim dine-4-carboxylic
acid ethyl ester C

0 o) Z
‘ R2Y. R2Y.
Ly — “Yr— "X
0”7 "N" o 0” "N" o zZ7 "Nz
H ‘ H

) )

w
R2Y. 2
—_— > )N\ R°Y SN
z N/ Z Z N/)\R1
® - 00}
[0027] " In Scheme 2, YR2=SCH3, Z=Cl or Br, W and R' are as defined above

for formula (I). Compounds of formula (6) may be prepared by treating Barbituric
acid with dimethyl sulfoxide. Compounds of formula (7) may be prepared by
treating compounds of formula (6) with phosphorous oxychloride or phosphorous
oxybromide in the presence of an N,N-dialkylaniline. Compounds of formula (8)
may be prepared by treating compounds of formula (7) with an amine of formula HW
in an inert solvent in the presence of a base. Compounds of formula (I) may be
prepared by the Suzuki coupling of a.compound of formula (8) with a boronic acid or
a boronic ester. '

Scheme 3
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[ 0O55] N, N-di nethylaniline (6.85 m) was added to a stirred solution of

5- et hoxy- 2, 6- di hydr oxy-pyri m di ne-4-carboxlylic acid ethyl ester (8.85 @)
in POCL3(w8201ososgd the m xture was refl uxed overni ght pcRiga560036%713 was
evaporated in vacuo and the residue was poured into ice-water and extracted
with ether. The _conbined ethereal |ayers were washed with brine, dried and
evaporated in vgcuo. Purification by _fla chromat ogr aphy gave pr oduct
(8.33 g, 81¢ NINVR (500 MHz, DMBS &ls 23-1.35(m_ 3Hf N2 4. 18 (m
2H), 4.39-4.4 km@él—l) 2 —8=Drch®r 0- 5- e - pyri m diné-4-car oxylic acid
ethyl ester CI N (500 MHz, DWMSO- d6): .20H1. 35(m 3H), 3.9N(sCl3H),
4.40-4.48(m ZH? 2- Chl or 0- 5- et hoxy- 6- norgghol i n-4-yl - pyri m di ney 4- car boxylic
acid ethyl ester 0 [0056]2,W-dichl oro-5-ethoxy-pyri mwli ne-4-carboxlylic
acid ethyl ester (2 g, R?wg. A was stirred in tol ygye 0O m) and a solutijon
of norphol +me—6—28 n, 1. |ed‘f) in Totrueme 20 ) SNadded dropwi se in
about 10 m nutes at -10-0C, stirring the resul 'r’cg,\ﬁpl ution for 3 h
at r.t. Water was added and extracted with EA. The conbi ned organic | ayers
were washed with brine, dridé® and evaporated in vacuo.(aurification by
flash chromat ography gave a product (1.79 g, 75%. 111 NWMR (500 MHz,
CDC13-(11): 81.33-1.41(m 6H), 3.76-3.78 (m 4H), 3.87-3.89(m 4H),

3.92-3. 96(&0@28@"0 , A 13ScAeASS TWRZHYCH;, W and R1 are as defined above for formula

2- Chl or 0- 5- met hoxy- 6- nor phol 1 n- 4-yl -pyri m di ne-4-carboxylic acid et hyl

ester 0 (DH NhRcOBOOUNd-of, fommda 3 avherein YRBSCHEAE prepaifions STddmiragdh) |

3.77-3.79 { Brafho the method in Organic Letters, 2007, 9, 1639.  Compounds of formula

2

Iho

(4) may be prepared by treating compounds of formula (3) with phosphorous
oxychloride in the presence of an N,N-dialkylaniline. Compounds of formula (5)
may be prepared by treating compounds of formula (4) with an amine of formula HW
in .an inert solvent in the presence of a base. Compounds of formula (Ia) may be
prepared by the Suzuki coupling of a compound of formula (5) with a boronic acid or

a boronic ester.

Scheme 4
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3.87-3.89(m 4H), 4.40-4.44(m 2H)
5- Et hoxy- 2- ( 3- hydr oxy- pheny1l) - 6- nor phol i n-4-yl - pyri m di ne-4-carboxylic acid
ethyl  esy@n011/0804857]1 A m xture of o PCT/IB2010/003347

2- chl or o- 5- et hoxy- 6- nor phol i ne-4-yl - pyri m di ne-4-carboxlylic acid ethyl
ester (152 ng, 1 eq.), 3-(4,4,5,5-tetranethyl-1, 3, 2-di oxabor ol an :
-2-yl)phenol (137.9 my, 1.3 eq.), dioxane (6 m)ijHzoOE‘l nm), Pd(PPh3)4 (56
ng, 0.1 eq.) andcaemdi um cark (102 ny, g eq. ated to refl ux
overni ght. The s{od)z\nentrnwag&tr)cg{r}gé%é ‘in vacuo. Thegregidue was extracted with
EA, and the organic |ayer washed with brine and dN'ed® The crude was
purified by chregatography t69)gi ve a pr%qi{ct‘fég% 6By, 6% . 1HNMVR (500
MHz, CDCL3-gdi, 36-1.39(m 3H), 1.44-1. H, 3.85-3,
3.91-3.93(m ~03.99-4003(m 2H), 4.46-4)60(m 2H), 6. 96y
7.27-7.33( » # 82~F ; 91HN . on 1H)  Caopaynd
fol | owi ng Exanples were synt’hesi zed fol | O,Q-i—ng t he synt heti qfneNho@H

descri bed ab8% 10y The bronic acids or brofic esters are read?ly recogni zabl e
by one skilled in the art an@ are conmerci aﬂll)y avai | abl ecf romdri ch,
Acros Organi cs and Maybm? em cal Conpany Ltd. R
5- Et hoxy- 2—<4-thydrexy- 3- netfhoxy- phenyl) - 6- nor ghol i n-4-y| - pyri m di ne- 4-
carboxylic acid ethyl N“MNVR (500 MHz, CDAH9 N“BLi 33-1.36(m
3H), 1.42-1.45(m 3H), 3.82-3.88(m 8H), 3.96-3.99(mgo5H), 4.47-4.49 (m
2H), 5.84(s,1H), 6.94-6.96(@) 1H), 7.89-7.91(m 2H) (14)

5- Et hoxy- 2- ( 3-fl uor o- 4- net howy- pheny1l) - 6- nor phol i n-4-yl -
ylic acid ethyl ester RRLVR (500 MHz, CDC13-di RiY<g
1.42-1.45(m_3H),_3.82-3.8 Qm/N4H), 3 88-3 894 4H)

~N

yri m di ne- 4- car box
4-1.36(m 3H),

3.94-4.00(m 2H), EOS SN Na R’
%) O
as) (16)
w
2 2
R4Y. I N . R4Y. I SN
— w AL, A
© an M
[0029] In Scheme 4, YR*=-OCHj3 or-OEt ,Z= -C(O)NR3R4, R' and W are as

defined above for formula (I). A compound of formula (9), which is a known
compound or is prepared by methods known in the literature, is converted into a
compound of formula (10) by treatment with a strong base. The base is typically
sodium methoxide, sodium ethoxide, potassium methoxide or potassium ethoxide.
A compound of formula (11) is prepared by treatment of the compound of formula
(10) with urea in an acid solution I. Compounds of formula (11) may be converted
to compounds of formula (12) in the presence of a base solution. Compounds of
formula (13) may be prepared by the acetylation of a compound of formula (12) with
a acetyl chloride. Compounds of formula (14) may be prepared by treating
compounds of formula (13) with phosphorous oxychloride in the presence of an
N,N-dialkylaniline. Compounds of formula (15) may be prepared by treating
compounds of formula (14) with an amine of formula HW in an inert solvent in the
presence of a base. Compounds of formula (16) may be prepared by the Suzuki

coupling of a compound of formula (15) with a boronic acid or a boronic ester.
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4.44-4,49(m 2H), 6.96-6.99(m 1H), 8.04-8.11(m 2H)

2- (3- Am no- phenyl) - 5- et hoxy- 6- nor phol i n-4-yl - pyri m di ne-4-carboxylic acid
et hyl eswor0tdgoses 1H NVR (500 MHz, CDC13-di): M 34-1. B6TAB20364(3347
1.42-1.44(m 3H), 3.74(s, 2H), 3.81-3.84(m 4H), 3.88-3.90(m 4H),

6.75-6. 76%&11p0unds of formula (17) can be obtained by hydrolysis of compounds of formula
' (16). Compounds of formula (I) can be prepared by coupling of compounds of

formula (17) with an amine by one of the standard methods of amide bond formation.

Scheme 5
w
RZY I SN RZY
EO N/)\CI HO
O
(15)
R2Y. S
__.>
Z N//l\Cl
20) 14))
[0030] In Scheme 5, YR*=-OCHj3 or-OEt , Z= -CH,NR;3Ry4, R! and W are as

defined above for formula (I). Compounds of formula (18) can be obtained from
compounds of formula (15) by treatment with sodium borohydride or other reducing
agent. Dess-Martin periodinate or other oxidizing agent is used to oxidize
compounds of formula (18) to compounds of formula (19). Reductive amination of
compounds of formula (19) using the appropriate amine and sodium
triacetoxyborohydride proceeds smoothly to yield compounds of formula (20).
Compounds of formula (I) may be prepared by the Suzuki coupling of a compound of

formula (20) with a boronic acid or a boronic ester.

Scheme 6
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1H), 7.20-7.26(m 1H), 3.96-4.00(m 2H), 4.44-4.49(m 2H), 7.68-7.74(m 1H)
2-(3,5-D fl uoro-phenyl) - 5- et hoxy- 6- nor phol i n-4-yl - pyri m di ne-4-carboxylic
aci d et\bﬁlzoﬁﬁsﬁghs I H NVR (500 MHz, CDC13- dl) 61. 35- 11)8@‘1&013/[793347
1.43-1.46(m 3H), 3.83-3.84(m 4H), 3.89-3.91(m 4H), 3.98-4

4.45-4.50(m 2H), .84-6.88(m 1H), 7.84-7.86(m 2H)

5- Et hoxy-2- (1H i nd@l- 6-y1) - m)rphoi I n-g-yl -pyrim di ne- 4 car oxyI ic acid

ethyl ester (0) Nl—l NVR_(5Q0 ]..,iﬁ—dl) -1 3
1.43-1.46(m 3 3 86(m 4H) 93(m 4H) , ﬂam 2H)
4.46-4.50(m 2 7.26 1H) , 76578’6(n¥1

8.13-8.14 (m 1H), 833(s 1H) 18.45 (s, 1
5- Et hoxy- 2- (1Hi ri dol-5-y1) - 6- nor phol i n(6)4 yI yrimidi ne-4- c& boxyl ic acid

et hyl ester NMR (500"avHz, CDC13-di ). -1.37(m 3H), -1.46(m

3H), 3.84-3.86(m B 91393(m AH)R?Y; §4.02(m 2H), R!I. &.50(m

523H%s7 ? GEW 7CI2 7)\2(—n'r—TPU' mdo29- I4;u\m—1-|=|)->ﬁeg% 8 8N”‘\n3H 2H) ,-
s

5- Et hoxy- 2- (1H i ndazol - 4 y1) 6- nor phol i ne@,Md - pyri m di ne-4-carboxylic acid

et hyl ester @21 _ (22) (23)
cl w
REY" RY Ay
™ MeO,C P MeO,C o
2 N" el ez N7 cl
(24) (25)
w w
R%Y, R2Y A R%Y.
N —_— | SN
MeOZC )\ H02C N/)\R1 Z N/)\R1
(26) @7 | 1))
[0031] In Scheme 6, YR*=SCH3, Z= -CH,C(O)NR;3R4, R! and W are as

defined above for formula (I). Compounds of formula (7) may be prepared by the
method of scheme 2. Compounds of formula (21) may be prepared by reacting
together compounds of formula (7) and sodium methoxide in MeOH. Compounds
of formula (22) may be prepared by reacting together compounds of formula (21) and
dimethyl malonate in the presence of sodium hydride. Compounds of formula (23)
can be obtained by demethylation and decarboxylation of compounds of formula (22)
in the presence of an excess of alkali hydroxide. Compounds of formula (24) may |
be prepared by treating compounds of formula (23) with phosphorous oxychloride or
phosphorous oxybromide in the presence of an N,N-dialkylaniline. Compounds of
formula (25) may be prepared by treating compounds of formula (24) with an amine
of formula HW in an inert solvent in the presence of a base. Compounds of formula
(26) may be prepared by the Suzuki coupling of a compound of formula (25) with a
boronic acid or a boronic ester. Compounds of formula (27) can be obtained by
hydrolysis of compounds of formula (26). Compounds of Formula (I) can be
prepared by coupling of compounds of formula (27) with an amine by one of the

standard methods of amide bond formation. .
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1HNVR (500 MHz, CDCl13-di): 61.37-1.40(m 3H), 1.46-1.49(m 3H),

3.87-3.88(m 4H), 3.93-3.95(m 4H), 4.03-4.07(m 2H), 4.48-4.52(m 2H),
7.45-7. 484@20iidsose8- 58-7.59(m 1H), 8.21-8.22(m 1H), 8p@@rbsdblszer

2- Benzo[ 1, 3] di ox01- 5-y1-5- et hoxy- 6- nor phol i n-4-yl - pyri m di ne-4-carboxylic
acid ethyl ester coN) 1HNWMR (500 MHz, CDC13-di): M 33-1.36(m 3H),
1.42-1.45(m 3H), 3.82-3.83(m 4H),3.87-3.88(m 4H), 3.95-3.99(m 2H),

4.44- 4. A8QRhekddy. 6.00(s, 1H), 6.84-6.86(m 1H), 7.81(s, 1H),7.92-7.94 (m
1H)

5- Et hoxy- 2- ( 2- f | uor o- 3- net hoxy- pheny1) - 6- nor phol i n- IOByrl m di ne- 4- car box
ylic acid ethylOeter |H NVR (500 MHz, CDC13 (11$2Y -1.38(m 3H),
1.41-1.44(m QFF-I( 3.79-3. 80R 0§79 4H) , -4.03(m 2H),
4.43-4.47(m 2HOQ-Ry 00-7.04(m 1H) 10- 7. 13(m .5777.59 (m 1H)

2- (4- Am no- phenyl) - 5- et hoxy- 6- nor phol i n-4-yl - pyri m di ne-4-carboxylic acid
ethyl ester RH2 |IH NWR (5000MHz, CDC13-di): 61.3@eil.35(m 3H),
1.42-1.44(m 3H), 3.82-3.87(m 10H), 3.94-3.99(m 2H), 4.43-4.48(m 2H),
6.68-6.70(m 2H), 8.15-8.98 OR;

5- Met hoxy- 2- ( 3- hydr 0)8r:
acid ethyl esver (0)

/ i m di ne-4-carboxylic
NVR (500—™Mz, CDC13{dl): 61.44-1.47(m 3H),

3.81(s, 3H), 3.86-3.8%Mo4H), 3.91-3.93(m XNt 47-4.51(m  2H), 5.33(s,
1H), 6.94-6.95(m 1H), 7.29-7.34(m 1H), 7.82-7.83(m 1H), 7.91-7.93(m 1H)
v (29) (30) '
OR7 O Z
e —_—
P’
R0 | HNT TNH o N/ko z N/l\Z
H
(30) (6) ™
w w
2 : 2
=, g
- ® _ 1))
[0032] In Scheme 7, R;= OMe, OEFEt, YR2=OCH3, OEt, 7=Cl, Br, R'and W are '

as defined above for formula (I). Compounds of formula (30) are prepared from
carbonic acid diethyl ester(28, R7= OEt) according to the method in J. of Heterocyclic
| Chemistry, 1989, 1261-1271 or from compounds of formula (29) according to the
method in J. Med. Chem., 1974, 1197. Compounds of formula (6) are prepared by
treating the compounds of formula (30) with urea in an appropriate solvent such as
ethanol. Compounds of formula (7) may be prepared by freating compounds of
formula (6) with phosphorous oxychloride in the presence of an N,N-dialkylaniline.
Compounds 6f formula (8) may be prepared By treating compounds of formula (7)
with an amine of formula HW in an inert solvent in the presence of a base.
Compounds of formula (I) may be prepared by the Suzuki coupling of a compound of

formula (8) with a boronic acid or a boronic ester.

Scheme 8
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5- Met hoxy- 2- (1H-i ndazol - 4-y1) - 6- nor phol i n-4-yl - pyri m di ne-4-carboxylic acid
ethyl ester 1H NVR (500 MHz, CDC13-di): 81.45-1.48(m 3H), 3.83(s, 3H),
3. 87- 3. 8Ayo204kd80568. 92- 3. 94(m 4H), 4.48-4.53(m 2H), 7pé&tAB2040/0083471H) ,
7.58-7.60(m 1H), 8.20-8.21(m 1H), 8.98(m 1H)

2- (4- hydr oxy- phenyl ) - 5- et hoxy- 6- nor phol i n-4-yl - pyri m di ne- 4-carboxylic acid
ethyl ester 1HNM@g¢500 MHz, CDC13-di): 81.33- 1736( 3H), 1.41-1.43(m

3H), 3.82-3. 84(2 M 3. 86 3N89(m 4H), 3.95-FRY naH) . 4.43-4.47(m
2H), 5.79(s, 1H) 8. 2_1._8_2;(m 2K

2- (6- Am no- pyri g 5etho - nmor phol i n-4-yl -pNT1I ne- 4-car boxylic
acid ethyl ester 1HNI\/R (500 KDC13-(11): M 33-1.

1.42-1.45(m 3H) #3.81-3.83(m 4H), 3.87-3.88(m 4HPD 3. 95. 3N§9(m oH)
4.44-4.48(m 2H), 4.87(s, 2H), 6.51-6.%(m 1H), 8348@,6(m 1H),
9.01-9..02(m 1HR?y, R2Y

5-Ethoxy-6-m)rphollp71 yl-2-1-4- (3 p ?N-urel do) - phe SNyrimdine-4-carb

oxylic acrd®hyl egee 00Z71®Phen N n'are*(o 2 5 eq.) was
added to a stirred sol ut of
2- (4- Am no-phenyl)-%zit hoyey - tNayor phol |(g no;n di ne(ﬂ)ca HC acid

et hyl ester (500 eq.) in toluene :()25 m) and the m Xture was ’r eact ed
for 4 h at 80C, Th Rreaction nixture was cool ed the sol vent was renoved in
vacuo, and t h&Yesidiye was wadied with EAandf H O give a product
(550 nmg, 83% . 1H NWR (gOOH one-d&)}—$l. 31- 4 m 6 3.81-3.83(m
4H), 3.88-3. 9 : 2H), 4.39-4. 98701(m
1H), 7.27-7. 30(n} 7.54-7.56(M "RER, 7.62-7. 64§m 2 N3)7(5 1H),
8.27-8.29(m 2HC )8 33(s, 1H)
5- Et hoxy- 214- ( 3- et hyt—urel do) - pheny1] - @y nor phol i n-4-yl - py i m di ne- 4- car boxy

lic acid ethyl régt [ 0058] Ethg(dyls cb}/anate (0. q;ng 1 4 eq. ) was
added to a stlrred oT tion of

(36) 37 NO, 38) NH,

[0033] In Scheme 8, R;= OMe, OEt, YR2=OCH3, OEt, Z;Cl, Br, Wis as
defined above for formula (I). The use of diverse amidines in the cyclization
reaction with substituted 1,3-dicarbony compound can obtain pyrimidines bearing a
carbon-carbon linkage in position 2. The desired amidines are either commercially
available or can be obtained from known procedures by one skilled in the art.
Compouhds of formula (31) or (35) may bé prepared by treating appropriate amidine
with 1,3-dicarbony-compound (2) or (30). Compounds of formula (32) or (36) may
be prepared by treating compounds of formula (31) or (35) with phosphorous ‘
oxychloride in the presence of an N,N-dialkylaniline. Compounds of formula (33)
or (37) may be prepared by treating compounds of formula (32) or (36) with an amine
of formula HW in an inert solvent in the presence of a base. Compounds of formula
(34) or (38) may be prepared by the reduction of compounds of formula (33) or (37)

with a hydrogen/palladium on carbon.

Scheme 9
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2- (4- am no- phenyl) - 5- et hoxy- 6- nor phol i n-4-yl - pyri m di ne-4-carboxylic acid
ethyl ester (40 ng, 1 eq.) in toluene (2 mM) and the m xture was reacted
over ni ghtwatoB@fgescdhe reaction m xture was extracted w porhieoiyeshed W th
brine. The crude was purified by chromatography to give a product (12 ng,
25.29% . 1H NWR (500 MHz, Aetone-d6): 81.10-1.13(m 3 . 1.31-1.39(m 6H),

3.25(m 2H), 3.81-3.82(%% 4H), 3.86.3.§%(m 4H, 4,00- 201(m 2H),
4.39-4.41(m 2H), ¥ NlH) 7. 58YR5%(m 2H), SEs¢sN1H), 8.21-8.23(m
2H) The urea corrpound t e T8 1 owi Hg_Jkxanpres Mer el syht hesi zed fol | ow ng

the synthetic geth de1§ bed above b fferent fNso nate that are
commer ci alky ayai-fabl e(5a)2- {3 -13 - (4-@Ghl o= 3, (Ia-a) N” “Rg
-trifluoronetyiyiN phenyl ) - urei doj H

- phenyll- 5-et -.6- or phol i n4-yl - pyri m di ne-4-carboxylic acid ethyl ester
CF3 CI 1H N (50M—|z Aetone-d6): M .32-1.35(m 3H), 1.38-1.41(m 3H),
3.81-3.83(m 4%, 89-3.91(m 4H), 4.02-4.05(m 2H), 440444(m 2H) ,
7.38-7.41(m 1H), 7. 5-\Z,b57(m 1H), 7.%e-7.79(m 1H), Wb82 7.84 (m 2H),
8.01-8.03(m 1H), 8.ge-8l17(m 1H),r8.38(s, H), 8. 4;% , 8.58(s, 1H

5- Et hoxy- 6- nor phol i n- 1\11\12_[_3_& phefyTY ur ei da)_,phen 1 pyr| m di ne- 4- car bo
xylic acid ethyl este NJ\C;LHNI\/R (500 NF2Agt one- d6) ! HF(m 3H),
1.38-1.41(m 3H), 3.81-3.83(m 4H), @g U(m 4H), lbg%S(Jdn 2H) , _
4.41-4.44(m 2H), 6.99(WW 1H), 7.26-7.30(m 2HNH27 55.

2H),7.84-7.86(m 1H), 7.98-8.00(m 1H), 8.15(s, 1H), 8. 27(s llljl) 8.34-8. 36
(m1H) 2- {443-(4-Chl oro 3-trifluoromethyl-phenyl)-ureidol - phenyl }

e [00: stitatton is not limited o arl amino group, as déscribe '
5-et hoxy[()(?)3 r phol K05 }/ - Py |er&11 ne- f‘ caatgoxa/l i C_aci dp et Iagl %s&er 0
in Scheme 1-8. 4-Cl can also bear a cdrbon linker. In Scheme 9, R2, Y, W (Wa,
Wb) , Rg= NR3R, are as defined above for formula (I). Each chlorine atom of the

compound of formula (4) is selectively replaced at different conditions. Compounds
of formula (4) are reacted with different amines (Wa=morpholine or substituted
morpholine derivatives) to yield the compound of formula (5a) and with aryl and
heteroaryl boronic acid (ester) (Wb) by Suzuki coupling in the presence of palladium
catalyst to yield the compound of formula (5b). The second chlorine atom is
replaced with 4-aminoaryl and aminoheteroaryl boronic acid(ester) in the presence of
palladium catalyst to yield (Ia) and (Ib) respectively. The amino group is converted
to the urea derivatives by three different procedures depending upon the availability
of the starting material. Some of the examples shown here are converted into the urea
derivatives by reacting (Ia) or (Ib) with an appropriately substituted isocyanate or
thioisocyanate derivative. Some of the urea derivatives reported here are prepared
by reacting (Ia) or (Ib) with triphosgene in presence of tiethylamine and an
appropriately substituted primary amine derivative. The corresponding carbamate
derivatives are prepared by reacting (Ia) , (Ib) or a substituted amine derivative with a
phenyl chloroformate reagent. The phenyl N-substituted carbamates are reacted
with different substituted amine, heteroalkyl amine or heteroaryl aniline to yield the
compound of formula (Ia-a) or (Ib-b).

Scheme 10
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1H NWVR (500 MHz, Aetone-d6): M 33-1.42(m 6H), 3.83-3.85(m 4H),
3.90-3.92(m 4H), 4.03-4.05(m 2H), 4.41-4.45(m 2H), 7.58-7.60(m 1H),
7.64-7. 66§o202H80568. 78-7.80(m 1H), 8.18(m 1H), 8. 31-8p82(B201&bi)3348. 52(s,
1H), 8.63(s, 1H) 5-Ethoxy-2-1, 443-(3-fl uoro-phenyl)-ureido]-phenyl}
-6-rmrpho|in 4-yl - pyrim'di ne-4- carboxylic acid ethyl ester c:) 1H NMWR

(500 MHz, Aet -d6) - 1. 34(mR\3 1.37-1.40 39, 3.81-3.83(m
4H), 3. 88-R3Y: N4. 02(g \V4 40- _4__4_;%%% 6.70-6.80 (m
1H), 7.10-7. b . (mw ~ - 7. 64(y 3,288 30(m
2H), 8.38(§! CB Et hoxy-2- 3 - fI u pheny1)- ureid AL
- pheny11- 6- nogphol i -4-y|(-l<p)yr| chll-he 4qe-carbode i ¢ ai-ao e yINesrer 1H
NVR (500 MHz, Aet ne-ug): 61. ‘,’;0 1.35(m , 1.38-1.41(, 3H) 3.81-3.84(m
4H) , 3 88- 3. 90(m H) , ‘% ba(m )., K. 40-4.44(my, 7.06-7.10 (m
2H), 7.56-7.64 m £ 3H) |2\N e
{4-13-(3, 4- Dibf u;)r o- heg@sl),h IF ~go] -fs t hoRy-\E- A |dni4 yl -pyrim
idin e-4-car ylic id eihyl ester N 0 Aet C 6

Y i 3R]’£2e;3 8 rr{*“zz/':ﬁe 8089-

-1. 41 3h), N(Rs 4H),

\¢. 44(iga 2H) , 7. 20-Wa 25 (rn 2H2 Wag2- 7'64(m 2H) ,
Fe k]

61.30-1.35(m [3H),
4.00-4.04(m 2H),
7.80-7.90(m 1H), :
2-14- 13- (6-Chl gro- pyrldl - urergdol gny .

- 5- et hoxy-@yokphol i n- 4- yIOpy¥i nfldi ﬂe°4 Nar | i c"aﬂzl )e\}_@SN

NVR (500 MHz, |A one-d6): M 3dn 1.40(m 6H), 3BOnR, 82(mrn4 3 90(m
4H), 4.00- 4 |2H) 4.39-4.43(m 2H), 7.37-7.39 (m 1H), 6'2764(m
2H) , 81181(3)(m 1H), 8.28- ¥Bo(m 2 47849(rg 1

5- Et hoxy- 6- mor phol i n- 4- y®’ urej d&-"pireRy 1) - pyr iyt i@ K- car boxyl i ¢ aci d
ethyl ester WO 2011/ 0@y@5Q8 B20&QL Q83 34 059$1T.roi | yl

i socyanate (0.1 m, 5 eq.)owa(’%g)aﬂded to a st

R%Y, RIY A
~
)\ Rg ) RS\N NJ\©\ i

10

(Th) (lh h) NH, (lh h-h) N° Rs

X fn f*mf g,

(8b) 1d) . (1d-d) (1d-d-d)

[0035] Substitution at the 6-Cl is not limited to an amino group, as described
in Scheme 2, 7 and 8.  6-Cl can also bear an oxygen or a carbon linker. In Scheme
10, Rz, Y, W(Wa, Wb, Wc) and Rg= NR3R, are as defined above for formula (I).
Each chlorine atom of the compound of formula (7) is selectiVely replaced at different
conditions. Substitution at the chlorine position is not lifnited to an amino group.
Chlorine position can also bear an oxygen or a carbon linker. 2,4,6-Trisubstituted
pyrimidines can be obtained via standard procedure (i.e. SNAr, Mitsunobu, Suzuki,
Stille é.nd Heck couplings). Compounds of formula (7) are reacted with different
amines (Wa=morpholine or substituted morpholine derivatives) to yield the

- compound of formula (8a) and with aryl and heteroaryl boronic acid (ester) (Wb) by

Suzuki coupling in the presence of palladium catalyst to yield the compound of
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of 2-(4-am no-phenyl)-5-et hoxy-6-norpholin-4-yl-pyrimdine-4-carboxylic
acid ethyl ester (60 ng, 1 eq.) in THF (2 m) and the m xture was reacted
to refl uxwowvermisgdss. The reaction ni xture was extract edpgirtiB2o0réoassy washed
with brine. The crude was purified by chromatography to give a product
(26.2 ng, 40% . 1H NVR (500 Mz, Aetone-d6): 61.31-1.40(m 6H),

3. 80- 3. 82{ARMUlg48b).3. Blae secmd ehloripg atom iggeplaagd (yith Sppinoaryignd 42(m  2H),

2 55, 5, e SR o R, oot B G500 1 1 e o

- car box y|an¢(1a¢ra§pmmlly eghethird chlbtitd\Roh5OEepldded withtating; zdﬁéneb/hlkgiﬁe 1.36(m
3H), 1.39-1.41(m 3 82-3.84(m 4H), '3.92-3.94(m 4H), 4.02-4.04(m
2H), 4.42 awlﬂa}"ﬁﬁr%ﬂ bY?r@@oma%eswﬁl Omganqzmorwrgar(wrm estey reagegisgs( m
1H), 8.90+9

¢ (18-d ]'n]rr]o f &iEde) and (1d-
5- Et hoxy- 2 ¥643 4)1fl uoro?_phlgnyl) ureido yél%g?r? § clan ( |)p?10I I n-4-yl - py
rimdi necdn‘(muedwsheuneaaiﬁrdaevdswy thiee]nfferenthbeﬂRre(SEJl@ﬁeNHbﬁd Alatvene- d6) :

61.32-1.4 92-3.94 411), 4.02-4.05 2

4. 41- 4. 452(%?%2‘191)@) t‘?y’é‘g&}le famiﬁﬂvndzﬁtﬁfo 1§§I°7C %%"r‘f‘\ (I‘i'ét)‘?) é?TP?“%g( 2H)H)

8.59-8. 61(f6ﬁnulzl‘$8a) 5nc9(78ﬁaz alsé e regeté’@vv?thMéfbntldfﬁmeslzﬂnd%&wlsjtbbgwe (Ie),

2-{6-f3-( | uor o enyl) - urei doi - (}/I’Idln 1- 5- et hoxy- 6- nmor phol i n- 4-
S

yl-pyri iy |(Ir¢é~famdc(ﬁr)br@x@ﬂcn@elam gomphyndsed fenmula (IEIL(ID IR ad (i) Niem,
Aet dé 6.1, 1.41 92- 3.
2-00- . 0 PITHEEng st losiilies 5 giSedh S0P B giatompotddy et 1,y

8. 60- 8. 62(1e-AH)(I-LH0@6 B o)kl (19 24(S, 1H), 11.78(s, 1H) 5-Ethoxy-2- { 6-

[3 -(3-fluoro-phenyl)-ureido]-pyridin-3 -yl -6-norpholin-4-yl-pyrim di
ne- 4- car boxylic aC| d ethyl ester 1H NWR (500 MHz, Aetone-d6):

L% N R P S i Bl 29

8. 60- 8. 63haye ﬁnhi)b,ltoﬁy a3ivety agdihst tBe PBK enzyidy and the class IV kinase mTOR It
is now well understood that deregulation of oncogenes and tumour-suppressor genes
contributes to the formation of malignant tumours, for example, by way of increased
cell proliferation or increased cell survival. It is also now known that signaling
pathways mediated by the PI3K/mTOR families have a central role in a number of
cell processes, including proliferation and survival, and deregulation of these
pathways is a causative factor in a wide spectrum of human cancers and other
diseases.
[0037] The compounds of the present invention have been found to be
inhibitors of mTOR kinase and PI3 kinase. The pharmacological inhibitors of
mTOR kinase and PI3 kinase should be of therapeutic value for treatment of various
forms of cancer comprisiﬁg solid tumors such as carcinomas, sarcomas, leukaemias
and lymphoid malignancies. Accordingly, a compound of the present invention can
be used to treat a disease or disorder arising from abnormal cell growth, function or
behaviour associated with mTOR kinase and PI3 kinase.
[0038] Also within the scope of this invention are a pharmaceutical
composition that contains an effective amount of at least one of the pyrimidine
compounds of formula (I) or a stereoisomer, or a tautomer, or an N-oxide, or a
pharmaceutically acceptable sait, or an ester, or a prodrug, or a hydrate, or a solvate

- thereof together with a pharmaceutically acceptable carrier, a method for treating a

PI3K kinase-/mTOR kinase-related disease (e.g., cancer) by administering to a subject
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5- Et hoxy- 6- nor phol i n- 4-y1- 244- ( 3- phenyl -t hi our ei do) - phenyl i - pyri m di ne-4-ca
rboxy lic acid ethyl ester [0060]Phenyl isothiocyanate (0.02 m, 1.5 eq.)
was addedwbdeoa/mbiesr ed sol ution of PCT/IB2010/003347

2- (4- am no- phenyl ) - 5- et hoxy 6- nmor phol i n-4-yl - pyri m di ne-4-car boxyl i c aci d
et hyl ester g4&)fmﬂ in CHC13 (3 m) and the m xture vva rea

over ni ght 'cgd ¢l t ‘s‘I‘FF@“P%@fllegﬁCtl‘ﬁe)&nEﬂ”é‘ the pytipidipe gompeundeAat fren shed

with brin I oduct
(32.6 ny, 6(6)0%_alHﬁil\é/ﬂSd@%&%ﬁihﬁ%ﬁﬁgﬁ%ﬂ%?&%ﬁhxm%ﬁ %WC%E81 3.83(m

4H), 3. 89-kdn¢ bycontehtingithd 3t kag aeP1Hkinade 89t MTOR kinaehyith at.1aBt dnel9( m
67-7.70 2 8.30-8. 32
10 78 R Mol s STOMuZh: 7 (m 2H. (o

2- (4-Benzq oesnél f onyl Agi,a-HRREM YA tePn PO Ha L= APIR Rdabe- Peméd méédsm di ne-4-ca
rbox ylic ac et hyI ester (:) [ 0061] Phenyl sul fonyl chloride (0.02 m,

1.3 eq.), rEfesNOR disaspy ongendghadbattipcharantérized dvy sbhermiab R1dnd/or mTOR

2(4amno n 5- et hox oy phol i.n- 4- ri,m di ne- ic acid
et hyl estergzibxr dlsiasgcffr gnd&;tl?ﬂ-&‘%{l] n/bs g eda‘ﬁﬁ“ ‘fkﬁié‘g?ﬁg? éer%c Was Oi{gtact ed
over ni ght 1adst bné of FiBend @FOR ON Albh¥intHl @IS/ EXhTOR L4ivi thn Bfsear@harashed
with brine. The crude was purified by chromatography to qull ve a product (13

ng, 23. 79%resulipgeievesddIRapd/ocpE R amressmnslsveiz gapesenaH)f P13 andlon . 44(m 3H),

7127 15 ORerdsiptin e Mo S ihndrfnd oflfflony o Bmd ARl 1y

8. 20- 8. 22(kinas2tilated diseases described herein include, but are not limited to, cancer,

5- Et hoxy eth | car yl oxy- phe y.1) - 6- nor phol j yri m di ne- 4-car bo
xylic acﬁhé@feﬁy'l BeR lsélﬁerée YREf-RIA lf?r%%rygv iaders( Rﬁmhferatwes eq.) was
added tO &jigriidrk 6?'&1%%1(“{6?’%1‘1911:(1186886 von H1%pe1 L1ndau disease, restengsis, fibrosis,

2- (4- hydr oxy- phenyl ) - 5- et hoxy- 6- mor phol 1 h-4-yl - pyri m di ne-4-carboxylic acid

et hyl est arsofiags, wg&eoaﬂeqm) rhenm'atmlld,ualtlﬁlt(SSmﬁIamnmwtytdn@rdnrx,tlnanHMM%act ed to
refl ux ovec{ ni ght . %E)act i on ,m xture xt r act nd washed

with bri ndlSOFfs &y d’é émBWFPfSS%FeW% t185v%§ﬁ3 9865'(3.%“ product (12
Mg, 25. 2%disdrdd¥VRe. £ HtrddderosiCAnmdt Blbod védvke Prdli ferative d%b')derslsu%l‘}ag-- 37(m 3H),

abnormal vasculogenesis.

[0040] The term “treating” refers to administering a pyrimidine compound of
formula (I) to a subject that has a PI3 kinase-/mTOR kinase-related disease, or has a
symptom of or a predisposition toward it, with the purpose to cure, heal, alleviate,
relieve, alter, remedy, ameliorate, improve, affect or reduce the risk of the disorder, or
the symptoms of or the predisposition toward the disorder. For example, treating
cancer refers to treatment resulting in inhibition of cancer growth or cancer cell
growth, regression in cancer growth (i.e. reducing the size of a detectable cancer), or
disappearance of a cancer. The term “an effective amount” refers to the amount of
the active agent that is required to confer the intended therapeutic effect in the subject.
Effective amounts may vary, as recognized by thoée skilled in the art, depending on
route of administration, the excipient used, and the possibility of co-usage with other
agents. The subject in need of the treatment can be a mammal. The term
"mammal" refers to human or nonhuman mammal, for example, dogs, cats, pigs,
cows, sheep, goats, horses, rats, or mice.

[0041] Cancer that can be treated by the methods of the invention is any
abnormal cell or tissue growth, for example, a tumor, whether malignant,

pre-malignant, or non-malignant. It is characterized by uncontrolled proliferation of
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1.39-1.45(m 3H), 3.31-3.34(m 2H), 3.82-3.83(m 4H), 3.88-3.89(m 4H),
3.96-4.11(m 2H), 4.44-4.49(m 2H), 5.07(s, 1H), 7.17-7.19(m 2H),

8. 31- 8. 33y 20Atd80568 PCT/IB2010/003347
5- Et hoxy- 6- mor phol i n-4-y1- 2 (4 phenyl car banoyl oxy- phenyl) - pYri m di ne-4-carb

oxyl ic ac ?I hr}/1 ester 500 Mz, Aetone 6): 61.32-1.40(m 6H),

3. 81- 3. 83(°ﬁl.si‘ %Ob‘@aén?)@(‘m c4hg surpougding tissyqandphgnice maynoumay pRy o) |

g g;(; 18(rﬁetaslel's|}z;e td n§x9‘bzdy32ﬁé§l %cer%n%ﬂas%(c@}cn%ﬂ)ias GhdA-Fe 40(cBs 2H)

5- Et hoxy- @f mmtmlhel Gehls Acaydinamfsiing3dp hgryous cell doyinphesydpagyrdimimisne- 4- car bo
xylic acid

1006315- et"‘h&iﬁ?n@s’ andiepRigMmas. yTanser plso suoommasies a?ré?la‘aﬁuvﬁﬁ%lh%fi]“%?‘?i mi di ne

of mesenchymal origin; sarcomas include osteogenic sarcomas, leukemias, and
lymphomas. Cancers may involve one or more neoplastic cell type. The term
cancer includes, as non-limiting examples, lung cancer, colon cancer, colorectal
cancer, breast cancer, prostate cancer, liver cancer, pancreatic cancer, bladder cancer,
gastric cancer, renal cancer, salivary gland cancer, ovarian cancer, uterine body
cancer, cervical cancer, oral cancer, skin cancer, brain cancer, lymphoma, and
leukemia. The cancers also include Epidermal Growth Factor Receptor (EGFR)
dependent cancers or cancers that resist to EGFR targeting agent.

[0042] The compounds described herein can be administered to a mammal in
conjunction with radiation therapy, immunotherapy, monoclonal antibody therapy,
hormonal therapy, chemotherapy using other agents, and/or surgery. "In conjunction
with" means that the therapies do not need to occﬁr at the same time, and can be in
succession, or alternate with each other and/or periods of rest and recovery.

[0043] In one embodiment, a PI3 kinase-/mTOR kinase-related disease, such
as cancer, can be treated with a method comprising administering an effective amount
of at least a pyrimidine compound of formula (I) and at least one chemothérapeutic
agent to a mammal. Non-limiting examples of chemotherapeutic agent include
protein kinase inhibitors other than the compound described herein (e.g., imatinib
mesylate, gefitinib, dasatinib, erlotinib, lapatinib,Asunitinib, nilotinib, and sorafenib;
antibodies, including, e.g., trastuzumab, rituximab, cetuximab, and bevacizumab;
mitoxantrone; dexamethasone; prednisone; and temozolomide), alkylating agents
(e.g., melphalan, chlorambucil, busulfan, thiofepa, ifosfamide, carmustine, lomustine,
semustine, streptozocin, decarbazine, and cyclophosphamide), mitotic inhibitors,
antimetabolites (e.g., capecitibine, gemcitabine, 5-fluorouracil or
S-fluorouracil/leucovorin, fludarabine, cytarabine, mercéptopurine, thioguanine,
pentostatin, and methotrexate), cell cycle inhibitors, enzymes, hormones,
anti-hormones, growth-factor inhibitors, plant alkaloids and terpenoids, topoisomerase
inhibitors (e.g., etoposide, teniposide, camptothecin, topotecan, irinotecan,
doxorubicin, and daunorubicin), antitumor antibiotics (e.g., actinomycin D,
bleomycin, mitomycin C, adriamycin, daunorubicin, idarubicin, doxorubicin and
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-4-carboxylic acid ethyl ester (50 ng, 1 eq.), 7N NH3/MeOH (9 m) and
THF(0.5 m) were placed in high pressure reacted bottle and reacted to
refl ux fowo20dagssesThe reaction m xture was cool ed, sol yemtiBz@VO038L i N
vacuo, and the residue washed with - heating MeOH and filtered to gi ve a

duct (3 09 | FI 500 ) O d6. 81. 25- 1.
B a5, 76 Py insSogln qodarhiciny Spnea kg0 e ¥ hspigiic g Ty m | 1y
L—I)27 ; gi@%ﬁhngsfd)ad ,%aél@rg)ze?l%(ﬁﬁﬂbi%ﬁel) 51a§ﬂm¥1 a%é{tg‘(e 2ispl4ti® Qasboplth, 7. 95(s,

5- Et hoxy- anhm(ﬁ%Tth thalydpnpdg¢ ilmt@lq@fhbawl ogtar(egd@(l POt CEWORM, di ne- 4- car bo

é}}" ic acl %nog'lgggﬂ’lgi{yod( %_| agt}gng?og@nfc agentg e)nd combmaglons %hereof st rred\ sol ution

5- et hoxy- §a0#a] phol i Mobrictice tHedméBo® BEMYY mueRicioiheRBEVY ddscAYEd M di ne- 4- car bo
xylic acid ethyl ester (1,03 g, 1 eq.) in I\/EOH(lom and the m xture was
refl uxed PBIMEREUtFRECOmMBAstioa C\a@@e adwiagered opdlya pareetgradlyuby nhaletiant i ed with

ond a pr odhiay-ofegi s ablabi SALARN $abitf PREG RASALGHATANGIR | So0 e,
DVSO- d6) : Tht Byml ‘pa&niaral3la nsedl hebeid 1r7dﬁ(d%s sdlild)Jtaan&lirﬁraS%ﬁeoué,l-i)

3.90-3.95(m 2H) . 6 96-6. 99 ( 30(m 2H) 46-7.48(m 2H),
7.55-7. 57(%{“211 Py lmfsmf?cugari@‘ﬁfﬁ?mﬂllff I@rﬁ‘?@egal WSY@V%(IEUaSiWaIPot assi um

sal t of intrathecal, intralesional, and 1ntracran1a1 injection or infusion techmques

5- et hoxy- 6- nor phol i n-4-y1-244-(3-ph enyl-urei do) - phenyl | -pyri m 8| ne- 4- car box

ylic aci dmbodiment, the pharmaceutlcal compositeon of this 1nvent10n is administered -
intravenously. The pharmaceutically acceptable carriers may include, but are not
limited to, water, Ringer’s solution, isotonic sodium chloride solution or phosphate
buffered saline, and solutions containing thickening and solubilizing agents, such as
glucose, polyethylene glycol, and polypropylene glycol and mixtures thereof.
[0045] A sterile injectable ‘composition can be formulated according to
techniques known in the art using suitable dispersing or wetting agents and
suspending agents. The sterile injectable preparation can also be a sterile injectable
solution or suspension in a non-toxic parenterally acceptable diluent or solvent.
Among the acceptable vehicles and solvents that can be employed are mannitol,
water, Ringer’s solution and isotonic sodium chloride solution. Fatty acids, such as
oleic acid and its glyceride derivatives, are useful in the preparation of injectables, as
are natural pharmaceutically-acceptable oils, such as olive oil or castor oil, especially
in their polyoxyethylated versions. These oil solutions or suspensions can also
contain a long-chain alcohol diluent or dispersant, or carboxymethyl cellulose or
similar dispersing agents. Other commonly used surfactants such as Tweens or
Spans or other similar emulsifying agents or bioavailability enhancers which are
commonly used in the manufacture of pharmaceutically acceptable solid, liquid, or
other dosage forms can also be used for purposes of formulation.
[0046] A composition for oral administration can be any orally acceptable
dosage form including, but not limited to, capsules, tablets, emulsions énd aqueous
suspensions, dispersions and solutions. In the case of tablets for oral use, carriers
that are commonly used include lactose and corn starch. Lubricating agents, such as

magnesium stearate, are also typically added. For oral administration in a capsule
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cN) 1006511N KOH (5 m, 5 eq.) was added to a stirred solution of

5- et hoxy- 6- nor phol i n-4-y1-2-[ 4- ( 3- phenyl - ur ei do) - phenyl] - pyri m di ne-4-car bo
xyl i c aciwoebhysosster (500 ng, 1 eq.) in MeOH (5 m) amdTiB®i1vbossar e was
refluxed for 4h. The m'xture was cooled to r.t. and filtered. The

precipitate was washed with MeOH and dried in vacug, and a product was
Obt ai ned. 4&h U] Gt | igclpde Betage anddged mmﬁmh( 5OBhHAUCPI0- d6) |

61.23-1.2 1
7.25-7. 255?‘(‘&%51%4%;B g%géﬁs}()@@ﬁr %’?ﬁﬁl}“%aééﬁ@( % ez'ﬁgfe ?ﬁﬁgbég} m H)2H)
10. 17(s, 3dshbendedlora{sslved i) an oily phase combined w1th emu151fy1ng or suspending

5- Et hoxy 6- m)rp |.in-4-y1-244-(3-phenyl - urei do).- pheny yrim e-4- carbox
ylic aci @2efitet ndstiedeCertaimeyeerinne. %bow of CeJoHpg 7geﬂ¥m mﬁ%

eq.), Et 2N {Qr R2ds3 ?ﬂ 1nh§-la§or?901)1p(%ﬂfbn|:€aﬁlﬂe(er;Q&erCCOI%Ilr% B echnVifks added to

a stirred solution o

5- et hoxy- Gvehidmokhal in thedary 6f phatmaGupba dgrmulatednd o ) Fhielvempbkitipy of thiediresentd- car box
ylic acid.(80.ng, 1 .) in.dr 2.m) .and the.m xture. reacted

2 ver i ght ieniop el e s ied Y AR SHe IS0 TSRt od with EA and
washed W AmittRRionThe crude was purified by chromatography to give a
product (43 48% . 1H NWVR (500 MHz, DWSO-d6): 61.07-1.10(m 3H),

1.15-1. 18([9@4W%H) 1. Sznzallle Fpitno aBsRys can Inelu@dﬂe(pmhrmnarﬂs e&@luateztkm( m 2H),

3.76-3.81 3. 87-3,90 6..98-6.9 m 1H),

7 2.7 gochieabipf us oz hodies of rafida dEfinggilecy St fadih a1
8.71(s, 1hﬁh1b1&n@@f(ﬁmhliﬂlurﬁor cells. The compounds can further be examined for their

{445- Et hoxy- 4- (nor phol i ne- 4- car bonyl) - 6- nor phol i n-4-yl -pyrim di n-2-yl | -phen

yl }-3- phé&finacy rrbfaeatmware%o Rayexa gepow cag be adminsterpdyto ag 28~ 3. 30(m
2H), 3. 56, f n?aq gg 8%?;0:5&? m%agmha\lfli'ﬁ% caritef Qn&)’ng%(s%elﬁw effedts e aseddst. 2H)

6.98 (m
Based on the results, an appropriate dosage range and administration route can also be

determined.

[0048] The invention will be further described in the Examples as follows.
The examples given below are intended to be illustrative only and not to limit the
invention. Any modifications and variations that can be easily made by those skilled
in the art fall within the scope of the disclosure of the specification and the appended

claims of the present invention.

Examples
[0049] Example 1: Preparation of compounds of formula (I) in scheme 4
2-Ethoxy-malonic acid diethyl ester |
OEt
EtO 0
o O
OEt

[0050] A mixture of diethyl oxalate (39.23 ml, 1.12 eq.) and ethyl

ethoxyacetate (34.95 ml, 1 eq.) was added dropwise to a slurry of sodium ethoxide
(18.64 g, 1.07 eq.) in toluene (100 ml) at 45-50°C. After dropping, the resulting
solution was heated to 70-80°C for 2 hrs and poured into 70 ml of 14% HCI with

cooling. The resultant mixture was extracted with EA and the combined organic

47



2H), 7.46-7.47(m 2H), 7.54-7.56(m 2H), 8.17-8.18(m 2H), 8.71(s, 1H),
8.90(s, 1H)

1-{445- Eubgﬁynﬁm&ggphol|n 4- y1 6- (pyrrolidine-1- carbony}nggﬁh@h@m@VZ yl]-p
DI\/S d6) :

henyl | -3-phenyl-urea O EtO N'NO O NAN H H NI\/R( M—Iz
M 21-1.24(m 3H), 184188(m4H) 3.25-3.27(m_2H), 3.49 (m 2H),
3.75-3. 81§aer9rss¥q)re waslopgl witlo byipg arphgriedgn gsct(omp givg 3 '35, 6 gg%ﬂ%b)pf@ 2H)

7.45-7. 47Ef9dugtH) 7.53-7.55(m 2H), 8.16-8.18(m 2H), 8.70(s, 1H), 8.90(s,
1H) ' :
1- {445- Et hoxy- 4- nor phol i n-4-y1-6- ( pi peridi ne-1-carbonyl)-pyrimdin-2-yl1-ph

enyl}- WD 2011/ 080568PCT/ 1 B2010/ 003347
yi} 2-Methoxy-ma on?c aCc-ll_d diethyl ester

o OEt
MeO

0O
(0]

O
OEt
~ [0051] A mixture of diethyl oxalate (27.5 ml, 1 eq.) and methyl
methoxyacetate (20 ml, 1 eq.) was added dropwise to a slurry of sodium methoxide
(16.4 g, 1.5 eq.) in toluene (350 ml) at 45-50°C.  After dropping, the 'reéulting
solution was heated to 70-80°C for 2 hrs and poured into 70 ml of 14% HCI with
cooling. The resultant mixture was extracted with EA and the combined organic

layers were washed with brine and dried in vacuo to give 16.7 g (40.5%) of a product.

(2.5-Dioxo-imidazolidin-4-ylidene)-ethoxy-acetic acid ethyl ester

Et COOEt

HN 0]

NH
O

[0052] A mixture of diethyl 2-ethoxy-3-oxo-succinate (55.86 g, 1 eq) and urea
(1441 g,1 'eq.) was refluxed for 2.5 hin 1 M HCI-AcOH (1200 ml, 5 eq.) and
allowed to become cool. The cooled mixture was evaporated to dryness. The
residues were dissolved in MeOH, heated aside for crystallization. After
crystallization, the precipitates were filtered to give a product which was an off-white
solid (15.11 g, 27.5%)).
'H NMR (500 MHz, DMSO-dg): §1.21-1.27(m, 6H), 3.82-3.86(m, 2H), 4.24-4.29(m,

- 2H), 9.79(s, 1H), 11.33(s, 1H)

(2.5-Dioxo-imidazolidin-4-vlidene)-methoxy-acetic acid ethyl ester

MeO, ,COOEt

N Y=o
0}—NH
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3- phenyl - urea NVR (500 MHz, DMSO-d6): M 23-1.26(m 3H), 1.50-1.64 (m
6H), 3.20(m 2H), 3.62 (m 2H), 3.76-3.80(m 8H), 3.87-3.91(m 2H),
6. 97- 6. 99WOm11ldsHs687. 27-7.30(m 2H), 7.45-7.47(m 2H), PCH3BF1&HB(3037 2H) ,
8.16-8.18(m 2H), 8.76(s, 1H), 8.95(s, 1H
1-{4-[ 5- Et hoxy- 4- (4- et hanesul f onyl - pi per azi ne- 1- car bony1l) - 6- nor phol i n- 4-yl
-pyri mdin-2-yl]-phenyll- 3-phenyl-urea 1HNVR (500 MHz, DMSO- d6):
M 24-1. 27('mNBif) soamﬁﬁapM%E&ds)Sml@i m28§w3H)33%3((m3}§F&,25& ﬁ{nzH H)
3.77-3.82(m_10 3.88-3.92(m 2H) 8 (m 111 27-7 :
7.46-7.47 5(2»&)}5) A 3Ys. A5 ( m 2H) 8.17-8.19(m 2H) 8. 71(s, lH) 8 91(s,
1H)
5- Et hoxy- 6- nor phol i n- 4-y1-244-( 3- phenyl - ur ei do) - pheny1] - pyri m di ne- 4- car box
ylic aci ¢-EdBorplmhdihidrody-phriglidifé-H-carbodt@lic acid NVR (500 MHz, DMBO-d6) .
M 23-1.27(m 6H), 2.36-2.63(m 6H), 3.3-3.41(m 4H), 3.59-3.60(m 4H),
3.74-3.75(m 4H), 3.81-3.82(m 4H), 3.92-3.95(m 2H), 6.97-6.99 (m 1H),
7.27-7.30(m 2H), 7.46-7.48(m 2H), 7.55!147 56(m 2H), 8.22-8.24(m 2H),
8. 54- 8. 57(m 1H), 8.70(s, 1H), 8. 9%os,
5- Et hoxy- 6- nor phol i n-4-y1-2-[ 4- (3 phe yI‘J‘{Jr ei do) - pheny1l] - pyri m di ne- 4- car bo
xylic acid (2-pyrrolidin-1-yl- n:rlsl | HNMR (500 MHz, DMSO- d6):
M 24-1.27(m 6H), 1.70(m 4H), 2572 (m 4H) 3.75-3.76(m 4H),
3.81-3.82(m 4H), 3.90-3.95(m 2H), 96.96-6.99 (m 1H),

[0053] (2,5-dioxo-imidazolidin-4-ylidene)-ethoxy-acetic acid ethyl ester

(16.02 g, 1 eq.) was dissolved in aq. 1 N KOH (281 ml, 4 eq.) and refluxed for 3.5
hrs. The mixture was cooled to 0°C and carefully acidified with conc. HCl.  After

overnight cooling (4°C), it led to the formation of white precipitate. The mixture
was filtered and the precipitate was dried in vacuo. The product obtained was a

white solid (7.76 g, 55%).

'H NMR (500 MHz, DMSO-ds): 81.17-1.23(m, 3H), 3.89-3.93(m, 2H), 10.60(s, 1H),
11.42(s, 1H)

2.6-Dihydroxy-5-methoxv-pyrimidine-4-carboxvlic acid

'H NMR (500 MHz, DMSO-dg): §3.61 (s, 3H), 10.53(s, 1H), 11.39(s, 1H)

5-Ethoxy-2,6-dihydroxy-pyrimidine-4-carboxyvlic acid ethvl ester

OH
EtO

B
EtO N/)\OH
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7.27-7.30(m 2H), 7.47-7.49(m 2H), 7.56-7.57(m 2H), 8.20-8.22(m 2H)
8.55-8.57(m 1H), 9.10(s, 1H), 9.30(s, 1H

5- Et hoxy-Wose{1dedesN- 4- Y1- 244- ( 3- phenyl - ur ei do) - phenyl i ppY k160638374 - car box
ylic acid (2-diethylamno-ethyl)-amde EtO .NNyINO NANHH NW (500
MHz, DMBSO-d6): 80.98-1.01(m 6H), 1.24-1.27(m 3H), 2.54-2.58(m 8H),
3.75-3.76(m 4H), 3.81-3.82(m 4H), 3.92-3.95(m 2H), 6.98 (m 1H),

7277300 g 7 4G AL 0 e O Bl Ao AT R

. 00(s,
5- Met hoxy-(G8omai ph@°C n- Afyd stdrihd tHedefheny solttici @020 phigayt.d pyri m di ne- 4- car bo
xyli c acid ethyl ester o : o .
5-ethoxy-2,6-dihydroxy-pyrimidine-4-carboxylic acid (7.76 g, 1 eq.) was added in
one portion and the mixture was refluxed overnight. The volatiles were evaporated
in vacuo to give 5-ethoxy-2,6-dihydroxy-pyrimidine-4-carboxylic acid ethyl ester as

an off-white solid (8.85 g, 100%).

'"H NMR (500 MHz, DMSO-dg): §1.18-1.30(m, 6H), 3.91-3.95 (m, 2H), 4.25-4.31(m,
2H), 10.74(s, 1H), 11.51(s, 1H)

5-Methoxy-2.6-dihydroxy-pyrimidine-4-carboxylic acid ethyl ester

OH
MeO

| Y
ro LA

0]

'H NMR (500 MHz, DMSO-dg): 51.23-1.30(m, 3H), 365 (s, 3H), 4.27-4.32(m, 2H),
10.80(s, 1H), 11.54 (s, 1H)

2.6-Dichloro-5-ethoxy-pyrimidine-4-carboxylic acid ethyl ester

Cl
EtO
|
EtO N/J\Cl
(0]
[0055] N,N-dimethylaniline (6.85 ml) was added to a stirred solution of

5-ethoxy-2,6-dihydroxy-pyrimidine-4-carboxlylic acid ethyl ester (8.85 g) in
POCI5(265 ml) and the mixture was refluxed overnight. Excess POCl; was
evaporated in vacuo and the residue was poured into ice-water and extrapted with
ether. The combined ethereal layers were washed with brine, dried and evaporated

in vacuo. Purification by flash chromatography gave a product (8.33 g, 81%).
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H H 1HNVR (500 MHz, CDC13-di): M 42-1.44(m 3H), 3.76(s, 3H), 3.81-3.873(m
811), 4.45-4.50(m 2H), 7.05-7.07(m 1H), 7.12(s, 1H), 7.22(m 1H),

7.27-7. 33y@20fdsoseg- 37-7.39(m 2H), 8.20-8.21(m 2H)  pCT/1B2010/003347

5- Met hoxy- 6- nor phol i n-4-y1-2-[ 4- ( 3- phenyl - ur ei do) - phenyl j - pyri m di ne-4-carb
oxyli ¢ acid 1H NWMR (500 MHz, DMSO-d6): 63.72(s, 3H), 3.77-3.82(m 8H),
6.99-7.00(m 111), 7.28-7.30(m 2H), 7.46-7.48(m 2H), 7.55-7.57(m 2H),

8. 18-8. 19( 5081 1185 98 $, Ly ) )

1 {445 Mot B R 4 e R R R o et B3I 0. oy 1) -
hen y1}-32pbenyl -urea | HNVR (500 MHz, DWVBO-d6): 83.28(m 2H), 3.33(m

4H), 3.56(m 2H), 3.67-3.68(m 7H), 3.76-3.82(m 8H),

6.98-6.99(m 1H), 7.28-7.30(m 2H), 7.46-7.47(m 2H), 7.54-7.56(m 2H),

8. 17- 8. 190m.p&loro S-hidthdxy bAimiin@ 4 Siwbokiic acid ethyl ester _

1- {4-[ 4- (4- Vet hanesul T onyl - pi per azi ne- 1I- carbonyl)-5-Tet hoxy- 6- nor phol i n-4-y
| - pyr imdin-2-yl]-phenyll- 3-phenyl-urea 1H NWVR (500 WVHz, DWMSO- d6):
82.95(s, 3H), 3.12(m 2H), 3.24 (m 2H) 3.39(m 2H), 3.68(s, 3H),
3.77-3.82(m 10H), 6.97-6.99(m 1H)MZ 2747.30(m 2H), 7.46-7.47(m 2H),
7.54-7.56(m 2H), 8.17-8.19(m 2H), AT §, 1H), 8.91(s, 1H 1-

{4-[ 5- Et hoxy- 4- (4- net hyl - pi per azigioz 1 alaan 1) - 6- nor phol i n-4-yl - pyri m di n-
2-y1 1-phenyl }- 3- phenyl -urea 1HNMR {5080 M&! DVSO d6): M 23-1.27(m 6H),
2.20(s,3H), 2.29(m 2H), 2.37-2.38(n® 2H), 3.24-3.26(m 2H), 3.65(m 2H),
3.76-3.81(m 8H), 3.87-3.91(m 2H), 6.97-6.99(m 1H),7.27-7.30(m 2H),
7.46-7.47(m 2H), 7.54-7.56(m 2H), 8.16-8.18(m 2H), 8.731(s, 1H), 8.93(s,
1H) H NMR (500 MHz, DMSO-dg): 61.26-1.35(m, 3H), 3.93 (s, 3H), 4.40-4.48(m, 2H)

5- Et hoxy- 6- nor phol i n- 4-y1- 2- (4- phenoxycar bonyl am no- pheny1l) - pyri m di ne- 4-ca
rbo

2-Chloro-5-ethoxy-6-morpholin—4-yl-pyrimidine-4-carb6xvlic acid ethyl ester

Q)

EtO S
B N 2N,
0
[0056] 2,6-dichloro-5-ethoxy-pyrimidine-4-carboxlylic acid ethyl ester (2 g, 1

eq.) was stirred in toluene (80 ml) and a solution of morpholine (0.73 ml, 1.1 eq.) in
toluene (20 ml) was added dropwise in about 10 minutes at -10~O°C, after stirring the
resulting solution for 3 hatr.t. Water was added and extracted with EA. The
combined organic layers were washed with brine, dried and evaporated in vacuo.

Purification by flash chromatography gave a product (1.79 g, 75%).

'H NMR (500 MHz, CDCl3-d,): §1.33-1.41(m, 6H), 3.76-3.78 (m, 4H), 3.87-3.89(m,
4H), 3.92-3.96(m, 2H), 4.39-4.43(m, 2H)

2-Chloro-5-methoxy-6-morpholin-4-yl-pyrimidine-4-carboxvlic acid ethyl ester
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xylic acid ethyl ester 100671Phenyl chloroformate (0.95 m, 1.5 eq.) was
added to a stirred solution of

2- (4- Ami nwopbeamghIes5- et hoxy- 6- nor phol i n- 4-yl - pyri mi di nepétaBzbososBic acid
ethyl ester (1.15 g, 1 eq.) in EA (20 m) and NaHCO3(sat) (20 ml). The

m xture was reacted at roomterrperatureofor 2 hrs. The reaction m xture was
diluted with NaHCO3(sat) and extracted™wyh EA. The organi c sol ution was
washed with brine, was dried (MgS™), filfdered and concentrated under
reduced pressure to give a crude carbamgte (1.21 g, 809%.

5- Et hoxy- 244- ( 3- et hyl - ur ei do) - pheM§A-L. rphol i n-4-yl - pyri m di ne- 4- car box
ylic acid ethyl ester [0068]2Mé\t/8th I g/lﬂne (1.1 mM, 10 eq.) was added to
a stirred solution of N7 >l

5- et hoxy- 6- nor phol i n- 4-y1-2-(4- phenqxyycar bonyl am no- pheny1l) - pyri m di ne- 4-ca

rbox ylic id e | ester (110 1 eq.).in dioxane (3 n and_ the
rixture waB REEHD MECSEB QDN PbRE- R, PBL T Tk e T4 BHbent r at ed
and puri f hed Pyodd & @h@_gr@hggmﬁ/ghy to give a product (47.5 ng, 50%. WO
2011/ 080568PCT/ 1B20107 003347 " " NMR (500 MHz, CDC13-di): M 33-1.35(m 3H),
1.40-1.43 (m 3H), 2.73-2.75(m 3H), 3.81-3.82(m 4H), 3.86-3.87(m 4H),
3.94-3.98(m 2H), 4.43-4.48(m 2H), 5.25(s, 1H), 7.2(s, 1H), 7.36-7.37(m
2H), 8.21-8.2.2(m2H) 5-Ethox -2- 4- nmo holine-4-cartinlen 1 -6-no holin-4-
1- rimdi soehdzearBaitoxg-phehd)-8tiyiphest-atyl-pfyARAGhAL AR NS abil Al ™, 4
eq.) was added to a stirred solution of

5- et hoxy- @st@br phol i n- 4-y1- 2- (4- phenoxycar bonyl anm no- pheny1) - pyri m di ne- 4-ca
rbox ylic acid ethyl ester (100 ng, 1 eq.) and Et3N (0.085 m, 3 eq.)in

di oxane (3 m ), the mxture was reacted at 80C overnight. The reaction

m xture was concentrated, and purif] by flash chromat ography to give a
product (59 ng, 60% . 1H NWMR (500 CDC13-di): M 33-1.36(m 3H),
1.42-1.44 (m 3H), 3.49-3.51 4H), 3. R4-3.75(m 4H), 3..83-3.84(m 4H)),
3.87-3.88(m 4H), 3.95-3.99(m 20 4¢4-4.48(m 2H), 6.45(s, 1H),
7.42-7.43(m 2H), 8.26-8.28(m 2H) rea conﬁounds of the follow ng

exanpl es were synt hesi zed fol I,gw’2 @Hi ¢ net hod described above by
the appropriate amine with
5- et hoxy- 6- nor phol i n-4-y1-2- (4- phenoxycar
rbox ylic (e ethyla gstgfeof _
2-{443-(3-Di net hyl am no- propyl) - urei doi - pheny11-5- et hoxy- 6- nor phol i n-4-yl -p
yri  midi dechdorezy-gtbayy-paneie Q{11@t47y1-pgrgp5§ne-4-carboxlyl1c acid ethyl ester (152

mg, 1 eq.), 3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan -2-yl)phenol (137.9 mg, 1.3
eq.), dioxane (6 ml), H,O (1 ml), PA(PPh;3)4 (56 mg; 0.1 eq.) and sodium carbonate

nyl am no- phenyl) - pyri m.di ne-4-ca

(102 mg, 2 eq.) was heated to reflux overnight. The solvent was removed in vacuo.
The residue was extracted with EA, and the organic layer washed with brine and

dried. The crude was purified by chromatography to give a product (99.6 mg, 55%).

'H NMR (500 MHz, CDCl3-d,): §1.36-1.39(m, 3H), 1.44-1.46(m, 3H), 3.85-3.87(m,
4H), 3.91-3.93(m, 4H), 3.99-4.03(m, 2H), 4.46-4.50(m, 2H), 6.94-6.95(m, 1H),
7.27-7.33(m, 1H), 7.82-7.83(m, 1H), 7.91-7.92(m,1H)

Compounds of the following Examples were synthesized following the synthetic
method described above. The bronic acids or bronic esters are readily recognizable
by one skilled in the art and are commercially available from Aldrich, Acros Organics
and Maybridge Chemical Company Ltd.

5-Ethoxy-2-(4-hydroxy-3-methoxy-phenyl)-6-morpholin-4-yl-pyrimidine-4-

carboxylic acid ethyl ester
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1H NMR (500 MHz, CDC13-di): 81.33-1.36(m 3H), 1.41-1.44 (m 3H), 1.66-1.69(
m 2H), 2.20-2.22(s, 6H), 2.39-2.41(m 2H), 3.34(s, 2H), 3.81-3.83(m 4H),
3. 87- 3. 8%§0n207ikd80568. 96- 3. 99(m 2H), 4.43-4.47(m 2H), 7. #01/iB%H3(/00332H) ,
8.24-8.26(m 2H)

5- Et hoxy- 6- nor phol i n-4-y1-244-(3- pyrd di n- 3-yl -ur ei do) - phenyl j - pyri m di ne- 4-
carbox ylic acid ethyl ester 1H NE? 500 MHz, DMSO-d6): 81.25-1.27(m 3H),
1.32-1.35 (m 3H) , 3.75-3.76(m 4 3.82-3. 83(m 4H), 3.89-3.93(m 2H),
4.35-4.40(m 2H), -7.32-7.34(m 1H)IL 56-7.58(m 2H), ‘

Et0,C )\C(

'"H NMR (500 MHz, CDCls-d,): 81.33-1.36(m, 3H), 1.42-1.45(m, 3H), 3.82-3.88(m,
8H), 3.96-3.99(m, SH), 4.47-4.49 (m, 2H), 5.84(s,1H), 6.94-6.96(m, 1H), 7.89-7.91(m,
OH)

5—Ethoxy-2-(3-ﬂuoro-4-methoxv-phenvl)-_6-morpho1in-4-yl-pyrimidine-4-carboxylic :
@)
N
EtO_\\ »
- EtO,C N
: OMe . o
'H NMR (500 MHz, CDCl3-d,): 81.34-1.36(m, 3H), 1.42-1.45(m, 3H), 3.82-3.84(m,

4H), 3.88-3.89(m, 4H), 3.95(s, 3H), 3.94-4.00(m, 2H), 4.44-4.49(m, 2H), 6.96-6.99(m,
1H), 8.04-8.11(m, 2H) '

acid ethyl ester

2-( 3-Amino-phenyl)-5-ethoxy-6-morpho1in—4-yl-pyrimidihe-4-carboxvlic acid ethyl
®
N

EtOfN
2 NH
EtO,C N)\-©/ 2

'HNMR (500 MHz, CDCls-d;): §1.34-1.36(m, 3H), 1.42-1.44(m, 3H), 3.74(s, 2H),
3.81-3.84(m, 4H), 3.88-3.90(m, 4H), 3.96-4.00(m, 2H), 4.44-4.49(m, 2H),
6.75-6.76(m, 1H), 7.20-7.26(m, 1H), 7.68-7.74(m, 1H)

ester

2-(3.5-Difluoro-phenyl)-5-ethoxy-6-morpholin-4-yl-pyrimidine-4-carboxylic acid

53



7.95-7.97(m 1H), 8.17-8.21(m 3H), 8.61(s,1H), 8.91(s, 1H), 9.01(s, 1H

5- Et hoxy- 2-{443- (4- et hyl - pi perazi n-1-y1)-ureidol - phenyl}-6-norpholin-4-yl -
pyri m i diwe-24t10@03sexyl i c acid ethyl ester WO 2011/ 080p68 R8I0 4/613640/ 003347
[ 0070] 4- met hyl - pi perazin-1-ylamne (0.52 mM, 2 eq.) was added to a stirred
sol ution of 5-ethoxy-6-norpholin-4-yl-2-(4-phenoxycarbonyl am no-phenyl) -
pyri m di ne?-t-laﬂéiéﬁﬁboxyl ic acid ethyl ester(100 ng, 1 eq.) and Et3N (0.085 m,
3 eq.)in dioxane (3 m), the m xture s reacted at 80C overnight. The
reaction m xture was concentrated, ng}uri fied by flash chromatography to
give a product (49.2 ng, 45% . 114 500 MHz, CDC13-di): 61.32-1.35(m

3H), 1.41-1.44 (m 3H), 2.34(s, %@ . 46-2.49(m 4H), 3.54-3.56(m 4H),
3.81-3.83(m 4H), 3.87-3.88(m 4 - 4. 12(m2H)

EtO,C

F
'"H NMR (500 MHz, CDCl3-d,): 81.35-1.38(m, 3H), 1.43-1.46(m, 3H), 3.83-3.84(m,
4H), 3.89-3.91(m, 4H), 3.98-4.02(m, 2H), 4.45-4.50(m, 2H), 6.84-6.88(m, 1H),
7.84-7.86(m, 2H)

5-Ethoxy-2-(1H-indol-6-y1)-6-morpholin-4-yl-pyrimidine-4-carboxyvlic acid ethyl
®
N

EtO_A
| \

Et0,Cc7 "N
/

ester

'H NMR (500 MHz, CDCl3-d;): §1.34-1.37(m, 3H), 1.43-1.46(m, 3H), 3.84-3.86(m,
4H), 3.91-3.93(m, 4H), 3.98-4.02(m, 2H), 4.46-4.50(m, 2H), 6.57(s, 1H), 7.26-7.28(m,
1H), 7.65-7.66(m, 1H), 8.13-8.14 (m, 1H), 8.33(s,1H),8.45 (s,1H)

5-Ethoxy-2-(1H-indol-5-y1)-6-morpholin-4-yl-pyrimidine-4-carboxvlic acid ethyl
®
N
EtO_\ -
»
Et0,C Nm
N
H

'"H NMR (500 MHz, CDCl3-d,): 81.34-1.37(m, 3H), 1.43-1.46(m, 3H), 3.84-3.86(m,
4H), 3.91-3.93(m, 4H), 3.97-4.02(m, 2H), 4.46-4.50(m, 2H), 6.63(s, 1H), 7.21-7.22(m,
1H), 7.39-7.41(m, 1H), 8.23-8.28 (m, 2H), 8.67 (s,1H)

ester
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4.44-4.46(m 2H), 6.67(s, 1H), 7.41-7.43(m 2H), 8.24-8.25(m 2H)

5- Et hoxy- 6- nor phol i n-4-y1-2- { 4- . .

[ 3- (2- mOrRBALitisdscy! - et hyl ) - urei do] - phenyl | - pyri m di nepérapidgussi< acid
ethyl ester 0 N 1HNVR (500 MHz, CDC13-di): 61.33-1.36(m 3H), 1.41-1.44 (m
3H), 2.48(s, 4H), 2.52-2.54(m2H), 3.36-3.38(m2H), 3.70(s, 4H),
3.82-3.83(m 4H), 3.87-3.89(m 4H), 3.96-3.99(m 2H), 4.43-4.47(m 2H),

5. 34('s, 1H)s g9/ fnhz ot A y1)-6-morpholin-4-yl-pyrimidine-4-carboxylic acid ethyl

ester

)

'"H NMR (500 MHz, CDCl3-d,): §1.37-1.40(m, 3H), 1.46-1.49(m, 3H), 3.87-3.88(m,
4H), 3.93-3.95(m, 4H), 4.03-4.07(m, 2H), 4.48-4.52(m, 2H), 7.45-7.48(m, 1H),
7.58-7.59%(m, 1H), 8.21-8.22(m, 1H), 8.98 (s,1H)

2-Benzol1 ,3]dioxol-S-yl-5-ethoxy-6-morpholin—4-yl-pyrimidine-4-carboxvlic_ acid
®
N

EtO_y
|
Et0,C N)\©[°>
o
'"H NMR (500 MHz, CDCls-d): $1.33-1.36(m, 3H), 1.42-1.45(m, 3H), 3.82-3.83(m,

4H),3.87-3.88(m, 4H), 3.95-3.99(m, 2H), 4.44-4.48(m, 2H), 6.00(s, 1H), 6.84-6.86(m,
1H), 7.81(s, 1H),7.92-7.94 (m, 1H)

ethyl ester

5-Ethoxy-2-(2-fluoro-3-methoxy-phenyl)-6-morpholin-4-yl-pyrimidine-4-carboxvlic
®
N
EtOfN .
OCH
Et0,C N’)\©/ 3
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8. 26-8. 28(m 2H)

5- Et hoxy- 6- nor phol i n-4-y1-2-[ 4-(3-nor phol i n-4-yl -ureido)-phenyl]-pyrimdine
-4-car bowplaoni/@oied et hyl ester WO 2011/ 080568PCT/ 1B2@t@/1BR3&4is34H NVR
(500 MHz, CDC13-di): 61.33-1.35(m 3H), 1.41-1. 44 (m 311),

3 055 oo kb o e, GRER Sy el dirs S o s Sip 5 B

8. 25- 8. 27(ym)3H90-3.92(m, 4H), 3. 98 403§m 2H), 4.43- 447$m 2H), 7.00-7.04(m, 1H),
5- Et hoxy- 6- rmr phol i h-4-y1-2 hi azol - 2-yl -urei do) - phenyl ] “pyri mi di ne- 4-

car box vyl i7clCagil d(nat )L 7. %L*?éB (m 1H)

2-(4-Amino-phenyl)-5-ethoxy-6-morpholin-4-yl-pyrimidine-4-carboxylic acid ethyl

ester
®
N ' 7
EtO N
| _
EtOZC N '
NH,

'H NMR (500 MHz, CDCl3-d;): $1.32-1.35(m, 3H), 1.42-1.44(m, 3H), 3.82-3.87(m,
10H), 3.94-3.99(m, 2H), 4.43-4.48(m, 2H), 6.68-6.70(m, 2H), 8.15-8.16(m, 2H)

5-Methoxy-2-(3-hydroxy-phenyl)-6-morpholin-4-vl-pyrimidine-4-carboxvlic acid

ethyl ester
)
N
MeOfN
EtO,C N/J\©/0H
'"HNMR (500 MHz, CDCl3-d,): 61.44-1.47(m, 3H), 3.81(s, 3H), 3.86-3.88(m, 4H),

3.91-3.93(m, 4H), 4.47-4.51(m, 2H), 5.33(s, 1H), 6.94-6.95(m, 1H), 7.29-7.34(m, 1H),
7.82-7.83(m, 1H), 7.91-7.93(m,1H)

5-Methoxy-2-(1H-indazol-4-y1)-6-morpholin-4-yl-pyrimidine-4-carboxylic acid ethyl

ester
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1H NMR (500 MHz, DMBO-d6): 61.25-1.28(m 311), 1.32-1.35 (m 3H) ,
3.75-3.76(m 4H), 3.82-3.83(m 411), 3.89-3.93(m 2H), 4.35-4.40(m 211),
7.13(s, N,2011/038568. 39(m 1H), 7.58-7.60(m 2H), 8.19-8petaB2026Me33H. 21(s,
111) 5- Et hoxy-2- { 4-
[ 3- (3-fluoro-4-norpholin-4-yl -phenyl}y urei do] - phenyll-6-norpholin-4
-yl -pyrim di ne-4-carboxylic acid euib ester 1HNMR (500 MHz, CDC13-di):
61.33-1.36(m 3H), 1.42-1.45 (m 3 .99-3.01(m 4H), 3.82-3.84(m4H),
3.85(m 4H), 3.87-3.88(m 4H), 635 .99(m 2H), 4.45-4.50(m 2H),
6.81-6.84(m 111), 6.94-6.97(m "M Nyg. 07 NlH) 7.17-7.20(m 1H),
7.35-7.37(m 214), 8.21-8.23(m 2 :
5- Et hoxy- 6- mor phol i n- 4-y1-2- (4t03@4- OB op -Tholln-4-y1)-pheny11-ureido|-p
hen y1)-pyrimdi ne-4-carboxylic acid ethyWester (ON) NVR (500 MHz,
DVBO d6): 61.25-1.28(m 3H), 1.32-1.35 (m 3H) ,3.70-3.71(m 2H),
3 75 3.76(m 4H), 3.82- 3 83(m 4H), 3.89-3.93(m2H), 3.96(m2H), 4.18(m

4. 354 BOL G : 4817 . A Bh-T7,B((Mm 2H),
8 ), A 181?}?1\9%’3?0@5‘1}5 i@f%gag‘)}(@zmi%ﬂ, P38 875 PR/ 4B,
5- Et hoxy 69@9394(&1 4Rb 4. y&—42$3{pﬁ 2A83), (73HL T.4T(mudiD RS 87l600Me hLL) - ur ei do] - pheny1
1-pyri car d ethyl ester 0 1H NWR (500 MHz, CDC13-di):
61 331 3 (2518% 1%4%%%%& 3H), 3.80-3.81(m 4H), 3.86(m 4H),
3.94-3.98(m 2H), 4. 47- 4. 51(m 2H), 7.20-7.22(m 1H), 7.29-7.32(m 3H),
7.53-7. 55(m 3H), 7. 70(s lH) 8 11- 8112(m 2H)

~car box yI|c acid et hyI ester " 1H NVR (500 Mz, DI DI\/BOd6) "M 25-1. 28(m

3H), 1.328B5 (m 3H) , 3.76(m 411), 3.82-3.83(m 4H), 3.91-3.92(m 2H),

4.38-4.39(m 2H), 7.04(m 1H),7. 53{ j(m 1H) 7.62-7.63(m 2H), 7.77(m
r

1H),8.19-8.20(m 2H), 8.30(m 1H) 10.68(s, 1H)
5- Bt hoxy- 2- (4-{3-[4- (4-net hyl - pi pe 1 y1) phenyl] - ur ei do} - phenyl) - 6- nor
pholin -4-yl-pyrimdine-4-carboxybl c CI d ethyl ester

/
EtO,C
OH

'H NMR (500 MHz, CDCls-dy): 51.33-1.36(m, 3H), 1.41-1.43(m, 3H), 3.82-3.84(m,
4H), 3.86-3.89(m, 4H), 3.95-3.99(m, 2H), 4.43-4.47(m, 2H), 5.79(s, 1H), 6.84-6.86(m,
2H), 8.21-8.22(m, 2H) |

2-(6-Amino-pyridin-3-yl)-5-ethoxy-6-morpholin-4-yl-pyrimidine-4-carboxvlic acid
)
N
EtO__p
|
N

Et0,C

ethyl ester

i S
NZ ~NH,

'"HNMR (500 MHz, CDCl3-d;): 61.33-1.36(m, 3H), 1.42-1.45(m, 3H), 3.81-3.83(m,
4H), 3.87-3.88(m, 4H), 3.95-3.99(m, 2H), 4.44-4.48(m, 2H), 4.67(s, 2H), 6.51-6.52(m,

1H), 8.34-8.36(m, 1H), 9.01-9.02(m, 1H)
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1H NMR (500 MHz, DMSO-d6): M 21-1.24(m 3H), 1.28-1.31 (m 3H) , 2.17(s,
3H), 2.41(m 4H), 3.01(s, 4H), 3.71(m 4H), 3.77(m 4H), 3.86-3.87(m 2H),
4. 33- 4. 344 20AM80568- 83-6.85(m 2H), 7.25-7.27(m 2H), 7p¢$nB2020068542H)
8.10-8.12(m 2H), 8.43(s, 1H), 8.81(s,1H) 5-Ethoxy-6-norpholin-4-yl-2- { 4-
[3-(4-thi ormrphol i n-4- yI - henyl) ur ei do] phenyl -p. yr| m d| ne- 4-car boxylic
aci d et hyP-td 6- -4 3-phepgaire ;

(m 3H , .24 QM 4H), 338340(m 4H) 3.01(m 4H) 375376(m
4H), 3. 81-‘%‘%%%(—0, 3.89-3.93(m2H), 4.36-4.40(m 2H), 6.88-6.89(m 2H),
7.31-7.32(m 2H), 7.53-7.55(m 8.15-8.16(m 2H), 8.48(s, 1H),

8. 85(s, 1H)

B0y
»
E0,C” N 21O
N N
H H

[0047] Phenyl isocyanate (0.22 ml, 1.5 eq.) was added to a stirred solution of

2-(4-Amino-phenyl)-5-ethoxy-6-morpholin-4-yl-pyrimidine-4-carboxylic acid ethyl
ester (500 mg, 1 eq.) in toluene (25 ml) and the mixture was reacted for 4 h at 80°C.
The reaction mixture was cooled, the solvent was removed in vacuo, and the residue

was washed with EA and filtered to give a product (550 mg, 83%).
'H NMR (500 MHz, Aetone-dg): 81.31-1.40(m, 6H), 3.81-3.83(m, 4H), 3.88-3.90(m,
4H), 3.98-4.03(m, 2H), 4.39-4.43(m, 2H), 6.98-7.01(m, 1H), 7.27-7.30(m, 2H),

7.54-7.56(m, 2H), 7.62-7.64(m, 2H), 8.17(s, 1H), 8.27-8.29(m, 2H), 8.33(s, 1H)

5-Ethoxy-2-[4-(3-ethyl-ureido)-phenyl]-6-morpholin-4-yl-pyrimidine-4-carboxylic

)

acid ethyl ester

[0058] Ethyl isocyanate (0.012 ml, 1.4 eq.) was added to a stirred solution of
2-(4-amino-phenyl)-5-ethoxy-6-morpholin-4-yl-pyrimidine-4-carboxylic acid ethyl
ester (40 mg, 1 eq.) in toluene (2 ml) and the mixture was reacted overnight at 80°C.
The reaction mixture was extracted with EA, washed with brine. The crude was

purified by chromatography to give a product (12 mg, 25.2%).
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5- Et hoxy- 6- nor phol i n-4-y1-2- {443-(4-norphol i n-4-yl-phenyl)-ureido]-phenyl}
-pyri mdine-4-carboxylic acid ethyl ester 0 1H NVR (500 WVHz, DWMSO- d6):
M. 24- 1. 3861 7ises 1- 32-1. 35 (m 3H) , 3.01-3.03(m 4H) pcaBzn@oosdim 8H),
3.81-3.82(m 4H), 3.89-3. 93(m2H) 36 4. 40(m 2H), 6.88-6.90(m 2H),

7.31-7.32(m__2H), 7.52-7 n& 5- 8. g 2@, 8.47(s, 1H),
8. 84(s, 1HHNMR (500 MHZ Aetone 6): 51 10- 1 13(m 3H), 1.31-1.39(m, 6H) 3.25(m, 2H),

(L e S A S R P

1,1-thi ocafll)dhyi-dlﬂ7m1dﬁzpl8&)9(szlﬁ{)& p8.28(th, &) ) , |m dazol e (164.52 ng, 3
eq.) and CH3CN(10 ml) at
2- (4- am nJhﬁﬁgﬁa/w)meoe@%sz@ﬂe fJloyring i xamnlgs. pgrs ﬁi’rﬂh%éleﬂ olenig thee aci d
et hyl est 0 W se
over 10" no el g Koot SRty AR N R Pl % ARG, RORP
benzene 1 aaithblm ne( 175. 2 My, 2 eq.) was added and the reaction vvas heat ed
anbi ) he sol vent
was renoveée-=py 100 : WeS Fhat-ath e e a
thiourea ¢ Pfﬁlldl%@-@-ca}ﬁ) aé@@@n er D'VBO d6) M. 25 1 28(m 3H)
1.32-1.35(m .82-3.83(m 6.75-6.76(m 1H),
8.17-8.19(m 2H), 4H), 3. 89- 3. 93(m2H) 4.36-4.40(m 6.96-6.99(m 1H),
7.09-7.10(m 1H), 9.17(s, 1H), @ 82(s, 1H) 2H), 6.56-6.59(m 7.68-7.69(m

2H),

EtO

B0yt )\[j C[

'H NMR (500 MHz, Aetone-d): $1.32-1.35(m, 3H), 1.38-1.41(m, 3H), 3.81-3.83(m,
4H), 3.89-3.91(m, 4H), 4.02-4.05(m, 2H), 4.40-4.44(m, 2H), 7.38-7.41(m, 1H),
7.55-7.57(m, 1H), 7.76-7.79(m, 1H), 7.82-7.84 (m, 2H), 8.01-8.03(m,1H),
8.16-8.17(m, 1H), 8.36(s, H), 8.43(s, 1H), 8.58(s, 1H) |

5-Ethoxy-6-morpholin-4-y1-2-[3-(3-phenyl-ureido)-phenyl}-pyrimidine-4-carboxvlic
®
N

EtO
(o)

'"H NMR (500 MHz, Aetone-dg): $1.32-1.34(m, 3H), 1.38-1.41(m, 3H), 3.81-3.83(m,
4H), 3.89-3.91(m, 4H), 4.02-4.05(m, 2H), 4.41-4.44(m, 2H), 6.99(m, 1H),
7.26-7.30(m, 2H), 7.55-7.57(m, 2H),7.84-7.86(m, 1H), 7.98-8.00(m, 1H), 8.15(s, 1H),
8.27(s, 1H), 8.34-8.36 (m,1H)

acid ethyl ester
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1H),

2-[4- (1H Benzoi m dazol - 2-yl am no) - phenyl] - 5- et hoxy- 6- nor phol i n-4-yl -pyrimd

i ne4- car bywbhitosgkd et hyl ester [0072] A sol ution of tpic@4gaaledy no, 1

eq.) ‘in THF (5 m) and DCC (56.85 ng, 1.2 eq.) was heated under reflux with

stirring for 4h. The cool ed sol ution was stlrred overm ght and filtered to

gi ve a pr gdifet3-(43Ghiprovg- trlﬂ()@,mmethviph VD150 (Thal@ .

3H), 1.32-1. 5(m11 4H) , 382383(m 4H) ,

3.89-3.93 : : , L7.03(m 2H), 7.30-7.32(m 2H),

7.37- 7 39(m 2H) 7.85-7.86(m ri:lj 8. 20- 8. 21(m 2H), 9.76(s, 111), 11.00(s,
di

1H) {443- (4- Car banoyl - phe ur ei dol - phenyl }

-5-et hoxy 6- nmor phol i n-4-yl - pyr in e-4-car boxyl ic acid ethyl ester 1H
NMR (500 MHz, DVSO-d6): M giol. 8 m 3H), 1.32-1.35 (m 3H) , 3.76(m 4H),
3.81-3.82(m 4H), 3.91-3.92(m P() 436440(m 2H) 7.21(m 1H),
7.52-7.58(m' 4H), 7.82- 71r§§( 3 pCl 8.99(s, 1H), 9.05(s, 1H)
5- Et hoxy- 6- nor phol i n-4-y p -yl Qi do) phenyl] - pyri m di ne- 4-
carbox ylic acid CON) H NVR (500 NFNDMGOB) ~cpl 26- 1. 28(m  3H),
3.75-3.76(m 4H), 3.81-3.82(m 4H), 391‘13 l95(mZH) 4.37-4.39(m 2H),
7.56-7.60(m 2H), 7.89(m 1H), 8.18-8.23(m 2H), 8.32-8.34(m 1H),
8.48-8.49(m_ 1H), 9.08(m 1H), 9.77(s, 1H), 10.23(s, H%D

2-{443-(3- M@WW&M?@)@J(@I ol 46%@!)1333&%;@ oPHAGR(M, 4- yI - pyr
I mid 4H), 4.03-4.05(m, 2H), 4.41-4.45(m, 2H), 7.58-7.60(m, 1H), 7.64-7.66(m, 2H),

7.78-7.80(m, 1H), 8.18(m, 1H), 8.31-8.32(m, 2H), 8.52(s, 1H), 8.63(s, 1H)

5-Ethoxy-2-{4-[3-(3-fluoro-phenyl)-ureido]-phenyl}-6-morpholin-4-vl-pyrimidine-4-
®
N

EtO_\
»
Et0,C”~ °N JOL
N~ N

H H

carboxvlic acid ethyl ester

'"H NMR (500 MHz, Aetone-dg): 81.32-1.34(m, 3H), 1.37-1.40(ni, 3H), 3.81-3.83(m,
4H), 3.88-3.90(m, 4H), 4.00-4.02(m, 2H), 4.40-4.42(m, 2H), 6.70-6.80 (m, 1H),
7.10-7.20(m, 1H), 7.21-7.31(m, 1H), 7.62-7.64(m, 3H), 8.28-8.30(m, 2H), 8.38(s, 2H)
5-Ethoxy-2-{4-[3-(4-fluoro-phenyl)-ureido] -pﬁenvl }-6-morpholin-4-yl-pyrimidine-4-

@

carboxvlic acid ethyl ester
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I ne-4-carboxylic acid ethyl ester CON) NVR (500 MHz, DWMSO- d6):

M 25-1.28(m 3H), 1.32-1.35 (m 3H) , 2.04(s, 3H), 3.75-3.76(m 4H),
3.81-3. 82\@0120%!1#(%0563. 89-3.93(m 2H), 4.36-4.40(m 2H), 7. ¢caABHLG/M3347
3H),7.54-7.56(m 2H), 7.79(m 1H),8.16-8.18(m 2H), 8.76(s, 1H), 8.85(s,
1H), 9.94¢

2-{413-( 3- @@%9@ Mite dypionersls bidd i0- by 5188 ebdime3 iy BpHod B4H0%- v - pyri m

di 4- h

v o, 5 see g lBASHD. SO0 R o). 44dE. 4%6%@?94"3'? BB
3. 90- 3. 927 moZHH4(mg 481j- 81238. 3@(’(11 ), 7.35(m 2H) 7.47-7.48(m lH)

E73. gg( Z, iﬁ&%ﬁﬂﬁ,&% f?u3gro7 pgéln(vr? ure{_c?o'l pKenVJI}- -eth (xy-6 morpho?m v18pyr1 1dir12 H,

e-4-carboxvylic a01d ethvl ester
[Oj
N

'H NMR (500 MHz, Aetone-dg): 81.30-1.35(m, 3H), 1.38-1.41(m, 3H), 3.82-3.84(m,
4H), 3.89-3.91(m, 4H), 4.00-4.04(m, 2H), 4.40-4.44(m, 2H), 7.20-7.25 (m, 2H),
7.62-7.64(m, 2H), 7.80-7.90(m, 1H), 8.29-8.30(m, 2H), 8.38(s, 1H)
2-{4-[3-(6-Chloro-pyridin-3-yl)-ureido}-phenyl}-5-ethoxy-6-morpholin-4-yl-pyrimidi

ne-4-carboxvlic acid ethyl ester

)

Eto)l/gN |
Z Cl
EtO,C N)\©\ ﬁ\ B
- N~ NN
H H
'"H NMR (500 MHz, Aetone-dg): 51.31-1.40(m, 6H), 3.80-3.82(m, 4H), 3.88-3.90(m,

4H), 4.00-4.03(m, 2H), 4.39-4.43(m, 2H), 7.37-7.39 (m, 1H), 7.62-7.64(m, 2H),
8.11-8.13(m, 1H), 8.28-8.30(m, 2H), 8.47-8.49(m, 1H)

5-Ethoxvy-6-morpholin-4-yl-2-(4-ureido-phenyl)-pyrimidine-4-carboxylic acid ethyl

®

ester
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5- Et hoxy- 6- nor phol i n-4-y1-2-(4-(3-1-3-(2,2,2-trifluoro-acetyl am no)-phenylF
urei dol - phenyl)-byrimdine-4-carboxylic acid ethyl ester 0O 1HNVR (500
MHz, DMVEOVOEY11/805684- 1. 28(m 3H), 1.32-1.35 (m 3H) , 2P6TAB2B®(0B3474H) ,
3.38-3.40(m 4H), 3.01(m 4H), 3.75-3.76(m 4H), 3.81-3.82(m 4H),

3.89-3. 93&685%5_0 " 4. rfnﬁétﬁ)ﬂgiml iszolégrénate (0.1 ml, 5 eq.) was added to a stirred solution
of 2-(4-amino-phenyl)-5-ethoxy-6-morpholin-4-yl-pyrimidine-4-carboxylic acid efhyl
ester (60 mg, 1 eq.) in THF (2 ml) and the mixture was reacted to reflux overnight.
The reaction mixture was extracted with EA and washed with brine. The crude was

purified by chr'omatograpliy to give a product (26.2 mg, 40%).

'H NMR (500 MHz, Aetone-dg): 81.31-1.40(m, 6H), 3.80-3.82(m, 4H), 3.86-3.88(m,
4H), 3.99-4.02(m, 2H), 4.38-4.42(m, 2H), 5.55 (s, 2H), 7.57-7.59(m, 2H),
8.22-8.24(m, 2H), 8.31 (s, 1H)
5-Ethoxy-6-morpholin-4-yl-2-[6-(3-phenyl-ureido)-pyridin-3-yl]-pyrimidine-4-carbox

)

ylic acid ethyl ester

'"H NMR (500 MHz, Aetone-dg) $1.33-1.36(m, 3H), 1.39-1.41(m, 3H), 3.82-3.84(m,
4H), 3.92-3.94(m, 4H), 4.02-4.04(m, 2H), 4.42-4.44(m, 2H), 7.00-7.10 (m, 1H),
7.31-7.34(m, 3H), 8.55-8.65(m, 1H), 8.90-9.00(s, 1H), 9.24-9.25(m, 1H), 11.40(s, 1H)

5-Ethoxy-2-{6-[3-(4-fluoro-phenyl)-ureido]-pyridin-3-yl}-6-morpholin-4-yl-pyrimidi

ne-4-carboxylic acid ethyl ester

)

'"H NMR (500 MHz, Aetone-dg): 81.32-1.41(m, 6H), 3.82-3.84(m, 4H), 3.92-3.94(m,
4H), 4.02-4.05(m, 2H), 4.41-4.45(m, 2H), 7.08-7.12 (m, 2H), 7.35-7.36(m, 1H),
7.71-7.73(m, 2H), 8.59-8.61(m, 1H), 8.97(s, 1H), 9.23-9.24(m, 1H), 11.51(s, 1H)

2-16-[3-(3.4-Difluoro-phenyl)-ureido]-pyridin-3-yl}-5-ethoxy-6-morpholin-4-yl-pyri
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7.57-7.59(m 3H), 7.72-7.74(m 1H), 7.84-7.85(m 1H), 8.18-8.20(m 2H),

8.58(s, 1H), 9.11(s, 1H), 9.27(s, 1H 1-

{ 445- Et hoxpfritd¥pde ol | ne- 4- car bony1) - 6- nor phol i n- 4-yl - pyrhBdEGezdzy 1J- phen

yl }-3-pyridin-3-yl-urea 1HNWR (500 MHz, DMSO-d6): M 24-1.27(m 3H),

3.28-3.29(m . 2 3.55-3.57(m2H), 3.66(m. 7.55-7.57(m 9.10(s, 1H 4H),
lesteB1(m 4H), 3.88-3.92(m 2H), 7.32-7.35(m

1H). 1H), 8.17-8.21(m 3H), 8.%08.62(m 1H), 8.95(s, 1H),

Eto:(k
F
= 1

'H NMR (500 MHz, Aetone-dg): 81.33-1.41(m, 6H), 3.82-3.83(m, 4H), 3.92-3.93(m,
4H), 4.00-4.05(m, 2H), 4.41-4.45(m, 2H), 7.25-7.38 (m, 3H), 7.89-7.92(m, 1H),
8.60-8.62(m, 1H), 9.06(s, 1H), 9.24(s, 1H), 11.78(s, 1H) |

5-Ethoxy-2-{6-[3~( 3-ﬂuoro-phenyll—ureido]-pyridin-3-yl }-6-morpholin-4-yl-pyrimidi

ne-4-carboxylic acid ethyl ester

)

'H NMR (500 MHz, Aetone-dg): 81.32-1.41(m, 6H), 3.82-3.84(m, 4H), 3.92-3.94(m,
4H), 4.00-4.05(m, 2H), 4.41-4.45(m, 2H), 6.79-6.82(m, 1H), 7.33-7.38(m, 3H),
7.73-7.75(m, 1H), 8.60-8.63(m, 1H), 9.03(s, 1H), 9.26 (s, 1H)

5-Ethoxy-6-morpholin-4-y1-2-[4-(3-phenyl-thioureido)-phenyl]-pyrimidine-4-carboxy
®
N~

IOy :
P
N N
H H
[0060] Phenyl isothiocyanate (0.02 ml, 1.5 eq.) was added to a stirred solution

lic acid ethyl ester

of 2-(4-amino-phenyl)-5-ethoxy-6-morpholin-4-yl-pyrimidine-4-carboxylic acid ethyl
ester (40 mg, 1 eq.) in CHCI; (3 ml) and the mixture was reacted overnight at r.t.
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5- Et hoxy- 6- nor phol i n-4-y1-2-{4-[3-(4-sul fanoyl - pheny1) - ur ei dol - phenyl | - pyri
m din e-4-carboxylic acid ethyl ester 1H NVR (500 MHz, DMSO- d6):

M 25- 1. 28¢@h208hds0568- 32-1.35 (m 3H) , 3.75-3.76(m 4H), pérfB2030/6365m 4H),
3.89-3.93(m2H), 4.36-4.40(m 2H), 7.22(s, 1H), 7.56-7.58(m 2H),
7.62-7.63(m 2H), 7.73-7.75(m 2H), 8.18-8.19(m 2H), 9.12(s, 1H),

The reaction mixture was extracted with EA and washed with brine. The crude was

purified by chromatography to give a product (32.6 mg, 60%).
'H NMR (500 MHz, Aetone-dg): 81.32-1.40(m, 6H), 3.81-3.83(m, 4H), 3.89-3.91(m,
4H), 4.01-4.04(m, 2H), 4.39-4.43(m, 2H), 7.16-7.19(m, 1H), 7.35-7.38(m, 2H),

7.55-7.57(m, 2H), 7.67-7.70(m, 2H), 8.30-8.32(m, 2H), 9.19(s, 1H), 9.23(s, 1H)

2-(4-Benzenesulfonylamino-phenyl)-5-ethoxy-6-morpholin-4-yl-pyrimidine-4-carbox

®

ylic acid ethyl ester

[0061] Phenyl sulfonyl chloride (0.02 ml, 1.3 eq.), Et;N(1 drop) was added to -
a stirred solution of
2-(4-amino-phenyl)-5-ethoxy-6-morpholin—4-yl-pyrimidine-4-carboxylic acid ethyl
ester (40 mg, 1 eq.) in CH,Cl, (2 ml) and the mixture was feacted overnight at r.t.

The reaction mixture was extracted with EA and washed with brine. The crude was

purified by chromatography to give a product (13 mg, 23.7%).

'H NMR (500 MHz, CDCl3-d,): §1.33-1.36(m, 3H), 1.40-1.44(m, 3H), 3.81-3.87(m,
8H), 4.10-4.14(m, 2H), 4.43-4.47(m, 2H), 6.79(s, 1H), 7.12-7.13(m, 2H), 7.41-7.44(m,
2H), 7.51-7.53(m, 1H), 7.77-7.79(m, 2H), 8.20-8.22(m, 2H)

5-Ethoxy-2-( 4-ethvlcarbamovloxv-phenvl)‘—6-morpho1in-4-v1-Dyrimidine-4-carboxvlic

acid ethyl ester
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9.18(s, 1H) 2- {

413- (4- Car boxy- phenyl) - ur ei dol - pheny11-5- et hoxy- 6- nor phol i n-4-yl - pyri m di ne
4- car boxyWbeoagsosest hyl ester 1H NVR (500 MHz, DMVSO @6x/iBi1@b66334728( m
3H), 1.32-1.35 (m 3H) , 3.75-3.76(m 4H), 3.81-3.82(m 4H),
3.89-3.93(m 2H), 4.36-4.40(m ZFD 7. 56(n1 4H), 7.86-7.88(, 2H)
8.16-8.18(m 2H), 9.26(s, 1H), ﬁ

5- Et hoxy- 2- (4- 13-[ 4- (4- net hyl - Zi ne- 1 car bonyl) - phenyl Fur ei do} - phenyl)
-6-no rpholin-4-yl-pyrimdine- 4 carboxylic acid ethyl ester [ 0073] EDC-
(53.7 ng, 1.5 eq.), HOBT (42.8°mg .5 eq.), 1-nmethyl-piperazine (0.03 ni,
1.5 eg.) and Et3N (0.053 m, 2.0le re added to a stirred solution of
2- {4- [3-(4-c . Et0O,C~ N~ (o}

ar boxy- phenyl) - ur ei dol - phenyl 1-5- et ho gpuﬂ?zLin-4-yl-pyrinidine-4
-carboxylic acid ethyl ester (80 ng, 1 eq.y irqdry DMF (2 ml) and the

m xture reacted overnight at r.t. The m xture was quenched w th H20,
extracted with EA, and washed with brine. The crude was purified by

chr omat Og‘{m% to g'E‘ﬂgyl g&%&céo (ﬁ%“mﬁ'ﬂb efp\v@s adde&"Mr‘)a ét"i_&géh Ml#tlon[a\fSO d6) :
M 25-1. 28 H), (m 3H) 3H), 31(m 4H), 3.50
4H), 3.75 3(47Ia(dmxy4;vh)enyt3 %ﬂbmﬁél)morshcsgm 8yHRynmiding-: 4 cart®Bylic a:o«;l mhyle)

7 32 g :éf'%gt;e (%?)rtn%, - Q85 1?1 tglzlglg@ 3 ml_p) ang ’th1e6m§(t1}rgﬂvas rclt_gcted to refQuX ovemlght9 29(s,

[6 ( 4- et Mtk ricaek ﬂiiktﬁlrel wisldxtRy et it BA Yibd wakigiddeith BAEAY I hebori®y Was
hol i n-4-yl - pyri m di ne-4-carboxylic acid ethyl ester NVR (500 Hz,

DVSO- d6) : PN sdhyngfmat@mphyﬂoxzvﬁlagsdl(ml%mg 25.2%22(s, 3H), 2.42(m 4H),
3.40(m 414), 3.75-3.76(m 4H), 3.81-3.82(m 4H), 3.89-3.92(m2H),
4.35-4, 39§m OH), 6.81-6.82(m 1H), 7.53-7.54(m 2H), 7.69-7.70(m 1H),
8. 14- 8. 16( HINIIR) (508 Mi2£,CDCHd, ): 81%(1527(311-%}5;153410)637{16,—311&},ph0| i n-4-y1-2-

443- (6-morpPol 1 octan) PN a8 3t 90 208 A s0(m, 4m),

- 3.96-4.11(m, 2H), 4.44-4.49(m, 2H), 5.07(s, 1H), 7.17-7.19(m, 2H), 8.31-8.33(m, 2H)

5-Ethoxy-6-morpholin-4-yl-2-(4'-phenvlcarbamoyloxv-phenyl)-ﬁyrimidine-4-carb0xyl

®

ic acid ethyl ester

'"H NMR (500 MHz, Aetone-dg): 81.32-1.40(m, 6H), 3.81-3.83(m, 4H), 3.90-3.92(m,
4H), 4.02-4.05(m, 2H), 4.40-4.44(m, 2H), 7.07-7.10(m, 1H), 7.30-7.37(m, 4H),
7.62-7.64(m, 2H), 8.39-8.40(m, 2H), 9.28(s, 1H)

5-Ethoxy-6-m0rpholin—4-yl-2-[4-(3 -phenyl-ureido)-phenvl]-pyrimidine-4-carboxylic

acid amide
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pyri m di ne-4-carboxylic acid ethyl ester 0 1HNVR (500 MHz, DWMSO- d6):
M25-1.28(m 3H), 1.32-1.35 (m 3H) , 3.71(m 4H), 3.75(m 4H), 3.82(m 4H),
3. 89- 3. 9hgon202ke80s68. 35-4. 40(m 2H), 6.82-6.84(m 1H), 7pr63aAB20a8(083472H),
7.72-7.74(m 1H), 8.15-8.18(m 3H), 8.51(s, 1H), 8.96(s, 1H 2-(4- { 3
44- ( 2- Di net hyl am no- et hyl car barmy&)‘- phenyl] -ureidol-phenyl)-5 -ethoxy-6-
nor.phol i n-4-yl - pyri m di ne- 4-car lic acid ethyl ester 0 1H NVR (500 MHz,
DMSO-d6): M 25-1.28(m 3H), 1.3 1 35 (m 3H) , 2.17(s, 6H) ,
2.37-2.39(m 2H), 375376( 4H) 3.82(m4H), 3.89-3.93(m 2H),
4.35-4.40(m - 2H), 754759( »777779(”1 2H), 8.16-8.18(m 3H),
9.5(b, 2H) ‘.
5- Et hoxy- 2- (4 {3-[4- (norphoFl 1)Oph - urei do} - phenyl) - 6-.nor ph
ol i n4-yl -pyri m di ne-4-car boxyloc aC| 1H NWVR (500 MHz,
DMSO- d6): 61.25-1.28(m 3H), 1.32-1.35 .50(m4H), 3.59(m 4H),
3.75-3.76(m 4H), 3.82(m4H), 3.89-3. 93(m 2H) ' 4. 35- 4. 40(m 2H),
735738(m2|—|) 7.52-7.57(m4H), 8.17-8.18(m 2H), 8.95(s, 1H), 8.99(s,
1H)
{445- &t hox[y 4- (mor pho?tlh(r)\)((a ?14013? hﬁl;}ri)yl [ [smﬂf ’.’lnuri‘d?ﬂ phen|y l]rﬁyélmld?eyll phen
y1}- car bafkcerbasylic phe athly] estardb0 miH! RiyR 176 0 AzOQ HIVBa) dﬁd THVI(CM{ﬁJ) 27(m
3H), 3.28-3.30 55- 3. 4- (m3H), 1H)
S -3 760 Dl i RSy reaoka pots g Fercls ety fol 3 g8 3 TS m o1
reaction mixture was cooled, solvent removed in vacuo, and the residue washed with

heating MeOH and filtered to give a product (37.7 mg, 80%).

'"H NMR (500 MHz, DMSO-de): 81.25-1.28(m, 3H), 3.75-3.76(m, 4H), 3.80-3.81(m,
4H), 3.92-3.96(m, 2H), 6.97-6.99 (m, 1H), 7.27-7.31(m, 2H), 7.46-7.47(m, 2H),
7.54-7.55(m, 2H), 7.60(s, 1H), 7.95(s, 1H), 8.21-8.3(m, 2H), 8.70(s, 1H), 8.90(s, 1H)

5-Ethoxy-6-morpholin-4-vy1-2-[4-(3-phenyl-ureido)-phenyl]-pyrimidine-4-carboxvlic

acid
®
N
EtO__\\
I -
LR O
N~ N
H H
[0064] IN KOH (10.5 ml, 5 eq.) was added to a stirred solution of

5-ethoxy-6-morpholin-4-yl-2-[4-(3-phenyl-ureido)-phenyl]-pyrimidine-4-carboxylic
acid ethyl ester (1.03 g, 1 eq.) in MeOH (10 ml ) and the mixture was refluxed for 4h.
The mixture was cooled to 0°C and carefully acidified with conc. HCl. The mixture
was filtered and the precipitate was dried in vacuo, and a product was obtained as a

white solid (0.93 g, 97%).
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7.60-7.62(m 2H), 8.20-8.22(m 2H), 10.45(s,

1- { 445- Et hoxy- 4- ( nor phol i ne-4- car bonyl) - 6- nor phol i n-4-yl -pyri m di n-2-y1J-ph
enyl }-3MO(28110)805680r phol i n- 4-y1) - phenyTur ea 1H NVR ( BOU/IR2449/0B38B0- d6) :
61.24-1.27(m 3H), 3.29(m 2H), 3.56(m 2H), 3.67-3. 69(m 6H) 3.75-3.96(m

515 1a(tnoRyoa e DVEHE) gl (R duyse. 5 5300, 4y 541380, =
5- Et hoxy- 2H§43§éi§@5(rf} m}@% @9@6&312111)”7327Y7130@”2m'7‘4@7>ﬁ mUsg), dol

- phenyl ) - 6-flom hol i n-4- yrim di ne-4-carbo ic’acid yI ester 11-1NMR
(500 MHz, 7TDMB3'H6), 2HM8257~3 123(1(72H)3|9)09(511313 A296, My 3H) , 2.22(s, 3H),
2.46(m 4'1_3'){ 3. 10 4H), 3.75-3.76(m 4H), 3.81-3.83(m 4H), 3.89-3.93(m
2H), 4.35 , 7.44-7.46(m 2H), 7.59-7.60(m 2H), 7.96(s, 1H),
8.17-8. 19(5@&(3{'#)6 e phbli9i-4-HED -[4 -8 pRértYI-uddiblo)-phenyl]-pyrimidine-4-carboxylic

5- Et hoxy- 2- { 443- (2- met hoxycar bonyT - t hi ophen-3-yTI)-urerdo]-phenyl}- 6- nor phol
in-4 -yl -pgdi mi di ne-4-carboxylic acid ethyl ester 1H NVR (500 VHz,
CDC13-di): M.33-1.36(m 3H), 1. 62 1.45 (m 3H), 3.83-3.838(m 11H),
3.96-4.00(m 2H), 4045-4.49(m 7.19(m 1H), 7.46-7.51(m 3H), 8.05(s,
1H), 8.29-8.31(m 2H), 9. 72(s

5- Et hoxy- 2-{44341H i ndazol - }_ﬁkégrel do] - phenyl }

- 6- nor phol i n-4-yl -pyri mdin Nboxylic acid ethyl ester 1H NWVR (500

MHz, DVBO-d6): M 24-1.28(m 3 32..1. 35(m 3.75-3.76(m 4H),
3.82-3.83(m 4H), 3.89-3.9¥0af - 4. o@ , 7.14-7.16(m 1H),
7.25-7.28(m 1H), 7.60-7. 61(m 2H) I_g ﬁs , 8.13(s, 1H),
8.19-8.21(m 2H), 8.99(s, 1H), 9.12(m 1 1(s, 1H)

5- Et hoxy- 2- {44344- met hy1- 1H benzotri azol - 5-y1) - ur ei do] - pheny1} - 6- nor phol i n-
4-y1 -pyrimdine-4-carboxylic acid ethyl ester
[0065] IN KOH (5 ml, 5 eq.) was added to a stirred solution of

5-ethoxy-6-morpholin-4-yl-2-[4-(3-phenyl-ureido)-phenyl]-pyrimidine-4-carboxylic
acid ethyl ester (500 mg, 1 eq.) in MeOH (5 ml) and the mixture was refluxed for 4h.
The mixture was cooled to r.t. and filtered. The precipitate was washed with MeOH

and dried in vacuo, and a product was obtained as a white solid (400 mg, 78%).

'"H NMR (500 MHz, DMSO-dg): 81.23-1.26(m, 3H), 3.74 (m, 8H), 4.01-4.03(m, 2H),
6.94-6.95 (m, 1H), 7.25-7.28(m, 2H), 7.55-7.57(m, 2H), 7.69-7.70(m, 2H),
8.19-8.20(m, 2H), 10.17(s, 1H), 10.30(s, 1H)

5-Ethoxy-6-morpholin-4-vyi-2-[4-(3-phenyl-ureido)-phenvl]-pyrimidine-4-carboxvlic
)
N
EtO S

X O

N™ 'N
H H

acid diethylamide

[0066] EDC (50 mg, 1.5 eq.), HOBT (40 mg, 1.5 eq.), Et,NH (0.0275 ml, 1.5
eq.) and Et3N (0.05 ml, 2.0 eq.) were added to a stirred solution of
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NVR (500 MHz, DVBO-d6): M 24-1.28(m 3H), 1.32-1.35(m 3H), 2.38(s, 3H),
3.75-3.76(m 7.24-7.26(m 9.44(s, 1H) 4H), 1H), 3.82-3.83(m 7.60-7.62(m
4H), 2H) ,wd.28B/@oeR(m 7.67-7.69(m 2H), 1H), 4.36-4. 40@ar/aBzolded@3dB( m

2H), 2H), 8. 57(s 1H),

5- Et hoxy | i n- di hydr o- henzooxa yl)-urei
dol - ph en% qgﬁé}'g ]ﬁ%ﬁlnil“ 4 Eéﬁéi{%pﬁ‘ﬁnﬁc}irﬁ%@ -PAnY sHyé‘tmlgme 4- caréoxyhc

acid (80 mg, 1 eq.) in dry DMF (2 ml) and the mixture reacted overnight at r.t. The

mixture was quenched with H,O, extracted with EA, and washed with brine. The

crude was purified by chromatography to give a product (43 mg, 48%).

'"H NMR (500 MHz, DMSO-de): 81.07-1.10(m, 3H), 1.15-1.18(m, 3H), 1.22-1.24(m,
3H), 3.14-3.16(m, 2H),3.45-3.46(m, 2H), 3.76-3.81(m, 4H), 3.87-3.90(m, 4H),
4.02-4.03(m, 2H), 6.98-6.99 (m, 1H), 7.27-7.30(m, 2H), 7.45-7.47(m, 2H),
7.54-7.56m, 2H), 8.17-8.19(m, 2H), 8.71(s, 1H), 8.90(s, 1H)

1-{4-[5-Ethoxy-4-(morpholine-4-carbonyl)-6-morpholin-4-yl-pyrimidin-2-y1]-phenyl

}-3-phenyl-urea

EtO

ﬁ@@

'"H NMR (500 MHz, DMSO-dg): 51.25-1.27(m, 3H), 3.28-3.30(m, 2H), 3.56-3.57(m,
'2H), 3.67(m, 4H), 3.76-3.82(m, 8H), 3.90-3.91(m, 2H), 6.98 (m, 1H), 7.28-7.31(m,
2H), 7.46-7.47(m, 2H), 7.54-7.56(m, 2H), 8.17-8.18(m, 2H), 8.71(s, 1H), 8.90(s, 1H)

1-{4-[5-Ethoxy-4-morpholin-4-yl-6-(pyrrolidine-1-carbonyl)-pyrimidin-2-yl]-phenyl }

-3-phenyl-urea

N™
N)\©\ o) /@
! A

'"H NMR (500 MHz, DMSO-de): 81.21-1.24(m, 3H), 1.84-1.88 (m, 4H), 3.25-3.27(m,
2H), 3.47-3.49 (m, 2H), 3.75-3.81(m, 8H), 3.90-3.91(m, 2H), 6.98 (m, 1H),
7.29-7.30(m, 2H), 7.45-7.47(m, 2H), 7.53-7.55(m, 2H), 8.16-8.18(m, 2H), 8.70(s, 1H),
8.90(s, 1H)

1-{4-[5-Ethoxy-4-morpholin-4-yl-6-(piperidine-1-carbonyl)-pyrimidin-2-yl]-phenyl } -
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1IHNMR (500 MHz, DVSO-d6): M 24-1.28(m 3H), 1.32-1.35(m 3H), 3.75-3.76(m
4H), 3.82-3.83(m 4H), 3.89-3.92(m 2H), 4.36-4.40(m 2H), 6.90-6.93(m
1H), 7. 1Wwaé.28P(oxws68H), 7.49(s, 1H), 7.54(m 2H), 8. 15-8ptT(B01@bi)3348. 82(s,
1H), 8.95(s, 1H)

2- (4- Ami no- 3- f | uor o- pheny1) - 5- et hoxy- 6- nor phol i n-4-yl - pyri ni di ne- 4- car boxy!
ic acid éthgnvlagear  1H NVR (500 MHz, CDC13-di): 61.30-1.33(m 3H),
1.39-1.42(m 3H), 3.79-3.80(m 4 3.83-3.84(n1 4H), 3.92-3.94(m 4H),
4.42-4.44(m 2H), 6.75(m 1H), 7[9337.94(m 2H)
5-Ethoxy-2-(3-f|uoro-4-phenoxyca yl am no- phenyl) - 6- nor phol i n-4-yl - pyrim
di ne -4-carboxylic acid eth “38 r  1H NWVR (500 WHz, CDC13-di):

M 33-1.36(m 3H), 1.42-1. TN3.82-3.84(m 4H), 3.88-3.90(m 4H)
3.96-4.00(m 2H), 4.44-4. 480N -7.22(m _AH) , 726727(m 1H),
7.39-7.42(m -2H), 8.09-8.15(m 3H)"r5- xy- - ( uor o- 4-

{344- (3- oxo- nor phol i n-4-y1) - ph@nyl Fur N 6- nmor

phol i n-4-yl -pyri m di ne-4-carboxylic acid edhyH ester 1H NMR (500 MHz,

o 5o ko Wt oG R, o oAy 325 Dok, St 1 389 (M. ) 3 a8efon; 706
4.36- 4. 406 @12H),D. 203 B0gA(Su, 2I-8)7 3.91 (A8 2H) 400 TH6. BHn, 1H)98287@4)(m oH) |
o i ool 42 AR, T35 S 20 58 Hs i Pk 8,605 D :0 5654 car boxy

lic acid ethyl ester NH2

1-{4-[5-Ethoxy-4-(4-methanesulfonyl-piperazine-1-carbonyl)-6-morpholin-4-yl-pyri

midin-2-y!1-phenyl}-3-phenyl-urea

/, EtO

ﬁ@@

'"H NMR (500 MHz, DMSO-de): 81.24-1.27(m, 3H), 2.95(5, 3H), 3.13(m, 2H),

3.23(m, 2H), 3.40(m, 2H), 3.77-3.82(m, 10H), 3.88-3.92(m, 2H), 6.98 (m, 1H),
7.27-7.30(m, 2H), 7.46-7.47(m, 2H), 7.54-7.55(m, 2H), 8.17-8.19(m, 2H), 8.71(s, 1H),
8.91(s, 1H)

5-Ethoxy-6-morpholin-4-v1-2-[4-(3-phenyl-ureido)-phenyl]-pyrimidine-4-carboxylic

acid (2-morpholin-4-yl-ethyl)-amide

N:r ﬁ@ iol

'H NMR (500 MHz, DMSO-dg): $1.23-1.27(m, 6H), 2.36-2.63(m, 6H), 3.3-3.41(m,
4H), 3.59-3.60(m, 4H), 3.74-3.75(m, 4H), 3.81-3.82(m, 4H), 3.92-3.95(m, 2H),
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114 NMR (500 MHz, CDC13-di): M 32-1.35(m 3H), 1.39-1.42(m 3H),
3.79-3.80(m 4H), 3.85-3.87(m 4H), 3.94-3.99(m 4H), 4.41-4.46(m 2H),

6. 37- 6. 39y @20tids0se®- 45-6.47(m 1H), 7.89-7.92(m 1H PCT/IB2010/003347 o
5- Et hoxy- 2- (2-f | uor o- 4- phenoxycar bonyl am no- pheny1l) - 6- nor phol i n-4-yl - pyri m
di ne -4-carboxylic acid ethyl ester NVR (500 MHz, CDC13-di):

M 33- 1. 36047-B¥) (m, 1L H)27.274510¢m, 3H),,7.4§-8286n,821rﬁ},n7.54l-4).56(31,881—)3. 90(m 4H),

L 0 e 5 SR, BB 0 78T 20 20,

5- Et hoxy- 2- (2-f | uor 0- 4- { 3- [ 4- ( 3- oxo- nor phol i n- 4-y1) - phenyl Fur ei do} - pheny1) -
6-mor phol i n- 4- yI pyrllm di ng 4- é:ar boxyl i C aC| d et hyI ester I H1 NVR (500

4, 34-4.39(m 2H) 7 10-7. 21(m 1H),
i . , 7.55-7.58(m 1H), 7.91(m 1H), 8.88(s,
1H) 9. 13(s, 1H) 0
2-{443- (4- Car banoy! - phenyl) urei do] fI uor o- phenyl11- 5- et hoxy- 6- nor phol i n-4
-yl pyrim di ne-4-carboxylic acid et ester |IH NWR (500 MHz, DWVSO d6):

81.25-1.28(m 3H), 132135(”Et 375376(m 4H), 3.81-3.82(m 4H),
3.89-3.93(m 2H), 4.36-4.40(m (m 1K), 7.51-7.53(m 2H),
7.85-7.85(m 3H), 7.99-8 (rrb

'"H NMR (500 MHz, DMSO-dg): 81.24-1.27(m, 6H), 1.70(m, 4H), 2.57-2.60(m, 4H),
3.75-3.76(m, 4H), 3.81-3.82(m, 4H), 3.90-3.95(m, 2H), 6.96-6.99 (m, 1H),
7.27-7.30(m, 2H), 7.47-7.49(m, 2H), 7.56-7.57(m, 2H), 8.20-8.22(m, 2H),
8.55-8.57(m, 1H), 9.10(s, 1H), 9.30(s, 1H)

5-Ethoxy-6-morpholin-4-y1-2-[4-(3-phenyl-ureido)-phenyl]-pyrimidine-4-carboxylic

acid (2-diethylamino-ethyl)-amide

M"mf aes¥e

'H NMR (500 MHz, DMSO-dg): 50.98-1.01(m, 6H), 1.24-1.27(m, 3H), 2.54-2.58(m,
8H), 3.75-3.76(m, 4H), 3.81-3.82(m, 4H), 3.92-3.95(m, 2H), 6.98 (m, 1H),
7.27-7.30(m, 2H), 7.46-7.48(m, 2H), 7.55-7.56(m, 2H), 8.21-8.23(m, 2H), 8.50(m,
1H), 9.00(s, 1H), 9.20(s, 1H)

5-Methoxy-6-morpholin-4-yl-2-[4-(3-phenyl-ureido)-phenyl]-pyrimidine-4-carboxvyli

c acid ethyvl ester
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1H), 8.87(s, 1H), 9.39(s, 1H) 2-

{443- (4- Car banoyl - phenyl) - urei do] - 2-fl uor o- pheny11- 5- et hoxy- 6- nor phol i n-4-y
| pyri m diwe-24t10®o3s8xyl i c acid ethyl ester co) 114 NWRT(aB2Q0/M3347
DVSO-d6): 61.24-1.28(m 3H), 1.30-1.33(m 3H), 3.73-3.74(m 10H),
3.79-3.80(m 4H), 3.90-3.94(m 2H), 4.34-4.38(m 2H), 7.21-7.22(m 2H),
7.59(m 3H), 7.82-7.84(m 3H), ¢ 98-7.96(m 1H), 9.05(s, 1H), 9.20(s, 1H
2-[4-(3-Benzo[ 1, 3] di oxol-5-yl - ukei do) - phenyl ] - 5- et hoxy- 6- nor phol i n-4-yl - pyr
imdin e-4-carboxylic acid ethyl %ester 1H NVR (500 MHz, DWVSO- d6):
61.24-1.28(m 3H), 1.32-1.35( 3.75(m 4H), 3.82(m 4H), 3.90-3.91(m
4H), 4.37-4.38(m 2H), 5.98(s, HH) | 6.77(m 1H), 6.83(m 1H), 7.21(s, 1H),
7.52-7.53(m"  2H), 8.15-8. 1E{owc , (s, 0lH)z8y87(s, 1H

5- Et hox_y- 2-14-[ 3- (4- et hoxycar bonyl)-\@(l))]\ur- pheny1l} - 6- nor phol i n-4-y
| - pyri m dine-4-carboxylic acid ethyl stﬁ MVR (500 MHz, DMSO-d6): M
.24-1.28(m 3H), 1.29-1.33(m 6H), 3.75(m 4H), 3.82(m 4H), 3.90-3.91(m
4H), 4. 37-'H.ERGS00NIHZE 08 sd, ): DH)2- 74415, BHBOR. A6 (sAHY), 3B18BSTA(BOGHY), 2H) ,

(344 (2- DS RIVE 0 CORT o Kby e 0D B3 AEng 2T en 8- 6- mor phol

7.37-7.39(m, 2H), 8.20-8.21(m, 2H)

5-Methoxvy-6-morpholin-4-yl-2-[4-(3-phenyl-ureido)-phenyl]-pyrimidine-4-carboxvli

¢ acid

'H NMR (500 MHz, DMSO-dg): 83.72(s, 3H), 3.77-3.82(m, 8H), 6.99-7.00(m, 1H),
7.28-7.30(m, 2H), 7.46-7.48(m, 2H), 7.55-7.57(m, 2H), 8.18-8.19(m, 2H), 8.78(s, 1H),
8.98(s, 1H)

1-{4-[5-Methoxy-4-(morpholine-4-carbonyl)-6-morpholin-4-vl-pyrimidin-2-vi1l-phen

yl}-3-phenvl-urea

o)

e
’ Omr*@ L
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n-4-yl -pyri mdine-4-carboxylic acid ethyl ester 0 1H NWR (500 MHz,

DVBO d6): M 24-1.28(m 3H), 1.29-1.33(m 3H), 2.20(s, 6H), 2.59(m 2H),
3.75(m 4kp,20B/88<8y 4H), 3.90-3.91(m 4H), 3.99-4. 03( mpc2hB014063474. 38( m
2H), 6.86(m 2H), 7.35-7.37(m .86(m 2H), 7.35-7.37(m 2H), 7.53-7.55(m

2H), 8.14-8.16 8.71(s, .1 9.04(s, 1
H) B HGRT (500 mHz DMSB-dG): 8|_39.28(m, 2H§, 3.33(;?, 4H), 3.56(m, 2H),
3.67-3.68(m, 7H), 3.76-3.82(m, 8H), 6.98-6.99(m,1H),7.28-7.30(m, 2H), 7.46-7.47(m,
2H), 7.54-7.56(m, 2H), 8.17-8.19(m, 2H), 8.71(s, 1H), 8.91(s, 1H)

1-{4-[4-(4-Methanesulfonyl-piperazine-1-carbonyl)-5-methoxy-6-morpholin-4-yl-pyr

imidin-2-yl]-phenyl}-3-phenyl-urea

NN

ﬁ@@

'"H NMR (500 MHz, DMSO-d6): §2.95(s, 3H), 3.12(m, 2H), 3.24 (m, 2H), 3.39(m,
2H), 3.68(s, 3H), 3.77-3.82(m, 10H), 6.97-6.99(m,1H),7.27-7.30(m, 2H), 7.46-7.47(m,
2H), 7.54-7.56(m, 2H), 8.17-8.19(m, 2H), 8.71(s, 1H), 8.91(s, 1H)

1-{4-[5-Ethoxy-4-(4-methyl-piperazine- 1 -carbonyl)-6-morpholin-4-yl-pyrimidin-2-vyi

1-phenyl}-3-phenyl-urea

'HNMR (500 MHz, DMSO-dg): 51.23-1.27(m, 6H), 2.20(s,3H), 2.29(m, 2H),
2.37-2.38(m, 2H), 3.24-3.26(m, 2H), 3.65(m, 2H), 3.76-3.81(m, 8H), 3.87-3.91(m,
2H), 6.97-6.99(m, 1H),7.27-7.30(m, 2H), 7.46-7.47(m, 2H), 7.54-7.56(m, 2H),.
8.16-8.18(m, 2H), 8.731(s, 1H), 8.93(s, 1H)

5-Ethoxy-6-morpholin-4-yl-2-(4-phenoxycarbonylamino-phenvyl)-pyrimidine-4-carbo
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4- (3-{445- Et hoxy- 4- (nor phol i ne- 4- car bony1) - 6- nor phol i n-4-yl -pyri mdin-2-y11
-phen yl1}-ureido)-benzam de 1H NVR (500 WHz, DVSO-d6): M.24-1.28(m
3H), 3.28§0on02B80s68. 56(m 2H), 3.67(m 4H), 3.75(m 4H) pc3aBRimozs) ,
3.88-3.92(m 2H), 7.19(m 1H), 7.51-7.56(m 4H), 7.81-7.83(m 3H),

8.17-8.19(m. 2H), 8.98(s, 1H), 9.02(s, 1H

5- Et hoxy- &MQSM@%anesul fonyl - phenyl) - ur ei dol - phenyl } - 6- nor phol i n-4-y
| -pyri m di ne-4-carboxylic acid ethyl ester |IH NWR (500 VHz, DMSO- d6):

M 24-1.28(m 3H), 1.32-1.35(m 3H), 3.16(s, 3H), 3.75-3.76(m 7.56-7.58(m

9.25(s, 1H) 4H), 2H), 3.82-3. 83 7.69-7.71(m 4H), 2H), 3.90-3.93(m

7.82(m 2H), 2H), 4.35-4.39(m . -8.19(m 2H),
\
o@
[0067] Phenyl chloroformate (0.95 ml, 1.5 eq.) was added to a stirred solution

of 2-(4-Amino-phenyl)-5-ethoxy-6-morpholin-4-yl-pyrimidi‘ne-4-carboxylic acid
ethyl ester (1.15 g, 1 eq.) in EA (20 ml) and NaHCO;(sat)(20 ml). The mixture was
reacted at room temperature for 2 hrs. The reaction mixture was diluted with
NaHCOs(sat) and extracted with EA.  The organic solution was washed with brine,
was dried (MgSOy,), filtered and concentrated under reduced pressure to give a crude

carbamate (1.21 g, 80%).

5-Ethoxy-2-[4-(3-methyl-ureido)-phenyl]-6-morpholin-4-yl-pyrimidine-4-carboxvlic

()

acid ethyl ester

[0068] 2M Methyl amine (1.1 ml, 10 eq.) was added to a stirred solution of
5-ethoxy-6-morpholin-4-yl-2-(4-phenoxycarbonylamino-phenyl)-pyrimidine-4-carbox
ylic acid ethyl ester (110 mg, 1 eq.) in dioxane (3 ml), and the mixture was reacted at

- 80°C overnight. The reaction mixture was concentrated and purified by flash

chromatography to give a product (47.5 mg, 50%).
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2H), 9.10(m 1H),

5- Et hoxy- 2-[ 4- (3-i sopropyl -urei do) - phenyl] - 6- nor phol i n-4-yl - pyri m di ne-4-ca
rboxyli oyaGhflRbdey!l ester |H NVR (500 MHz, CDC13-di): petaséndods3y-m 6H)"
1.32-1.35(m 3H), 1.41-1.43(m 3H), 3.81-3.82(m 4H), 3.87(m 4H),

3..94- 3. 99% m 2H), 4.44-4.47(m 2H), 4.83-4.85(m 1H), 6.77(s, 1H),

7. 34- 7. 36(HANMRI)(50BMi2z, EIXleé-mh) AHpB3-1.35(m, 3H), 1.40-1.43 (m, 3H), 2.73-2.75(m,

2-[4-(3-tert-But I-ureldoé enyl] - 5- et hoxy nor phol i n yrimdine-4-c
arboxyl i éHadi%l- 18?-19111 45 286-3 6%@%4%98®@mrﬂﬂ§-44§im3221ﬂ£53}’é6m 12H)

1.41-1. 44 : ) 7(m 4H), 3.94-3.99(m 2H),

4. 44- 4. 472%}’ 7%:(%’,1@.’ %?ﬁ%%ﬁﬁwﬂg%%l( %ﬁm,}ﬁlm-?.%(m 2H), 8.22-8.24(m
2H) 5- Et hoxy-2- {443-(4-met hanesul f onyl am no- pheny1l) - ur ei dol - phenyl }

- 6- m)rpholln-4- I-p r|md|ne4%arboxyllc aci d_et hyl L er c.), ... IH NWR
(500 M—lz, N RGX VA4S A7 caRbORYIY-amino phenyd h-6ymon , 1 :
3.75-3.76 4H), 3.88-3.93(m 2H), 435439(m 2H)

7 14.7, 16Nl ﬁcg&déth £ o 2%9) 7.53-7.55(m 2HO, 8.15-8.17(m 2H).
8.71(s, 1H), 8. 90(s, 1H), 9. 46(

2- {443- (4- Acetyl am no- phenyl)-u e| ajl) - pheny11- 5- et hoxy- 6- nor phol i n-4-yl - pyr
imd ine-4-carboxylic acid ethyl "8Ster 1H NMR (500 WHz, DWMSO d6):

M 25-1.27(m 3H), 1.32-1.34(mo3 2 01(s, 3H), 3.75-3.76(m 4H),

3.81-3.82(m 4H), 3.88-3.93(m 435439(m 2H), 7.36-7.78(m 2H),
7.48-7.49(m 2H), 7.53-7. 558 -8.1(m 2H), 8.66(s, 1H), 8.91(s,
1H), 9.83(m 1H)

N

L)

[0069] Morpholine (0.071 ml, 4 eq.) was added to a stirred solution of
5-ethoxy-6-morpholin-4-yl-2-(4-phenoxycarbonylamino-phenyl)-pyrimidine-4-carb0x
ylic acid ethyl ester (100 mg, 1 eq.) and Et;N (0.085 ml, 3 eq.)in dioxane (3 ml), the
mixture was reacted at 80°C overnight. The reaction mixture was concentrated, and

purified by flash chromatography to give a product (59 mg, 60%).

"H NMR (500 MHz, CDCl3-d1): 81.33-1.36(m, 3H), 1.42-1.44 (m, 3H), 3.49-3.51(m,
4H), 3.74-3.75(m, 4H), 3.‘83-3.84(m, 4H), 3.87-3.88(m, 4H), 3.95-3.99(m,2H),
4.44-4.48(m, 2H), 6.45(s, 1H), 7.42-7.43(m, 2H), 8.26-8.28(m,2H)

The urea compounds of the following examples were synthesized following the
synthetic method described above by the appropriate amine with
5-ethoxy-6-morpholin-4-yl-2-(4-phenoxycarbonylamino-phenyl)-pyrimidine-4-carbox
ylic acid ethyl ester. ,

2-{4-[3( 3-Dimethylamino-propyl)—ureido]-phenvl}-5-ethoxy-6-morbholin—4-¢pm

midine-4-carboxylic acid ethyl ester
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5- Et hoxy- 6- nor phol i n-4-y1-2'-{344- (3- oxo- nor phol i n-4-y1) - phenyl] -ureidol -[2
, 51bi pyrimdinyl-4-carboxylic acid ethyl ester 1H NMR (500 MHz, DVBO- d6):
M. 19-1. 201 Alfses 1. 26- 1. 29(m 3H), 3.69-3.73(m 6H), 3ceApR1§HEB7 8H),
4.17(s, 2H), 4.34-4.38(m 2H), 7.33-7.34(m 2H), 7.66-7.68(m 2H), 9. 34(s,
2H), 10.50(s, 1H), 11.58(s, 1H), -

2' 43-(4 Car banoyl - pheny1) - ure c? 5 et hoxy- 6- nor phol i n-4-y1-[2, 51bi pyrim di
nyl -4 -carboxylic acid ethyl st | H NVR (500 MHz, DMSO- d6):

I\/124-1 29(m 3H), 132135( , 3.76-3.77(m 4H), 3.88-3.95(m 6H),
4.36-4.41(m 2H), 7.26(s, KKIB 7.75(m 2H), 7.86-7.90(m 3H), 9.38(s,
2H), 10.62(s, 1H), 11. 81(s

2' 43- (4- Acet yl.am no- phengib), et hgxy- 6- m)rphol in-4-y142, 5] bi pyrimd

i nyl 4-carboxylic acid et hyI ester N?Lj\?oo DIVSO dé): M 24-1.29(m
3H), 1.32-1.35(m 3H), 2.05(s, 3H), 3.88-3.95(m 6H),
4.36-4.41(m2H), 7.55(m 4H), 9.35(s, 2 89(s 1H) 10. 46(s, 1H),

11.45(s, 1H) 5-Ethoxy-2-(4- {3-
[ 4- (4- et hanesul f onyl - pi perazi n-1-y1) - phenyThur ei dol - pheny1) - 6-
mor phol i n- HNMRQWG MHR, @D dE;-day: B0S§11i.36(me BH), bt diy | .4¢gineBHY 1 BEASKI (M- ' O

2H), 2.20-2.22(s, 6H), 2.39-2.41(m, 2H), 3.34(s, 2H), 3.81-3.83(m, 4H), 3.87-3.89(m,
4H), 3.96-3.99(m,2H), 4.43-4.47(m, 2H), 7.40-7.42(m, 2H), 8.24-8.26(m,2H)

5-Ethoxy-6-morpholin-4-yl-2-[4-(3-pyridin-3-yl-ureido)-phenyl]-pyrimidine-4-carbox

@

vlic acid ethyl ester

"H NMR (500 MHz, DMSO-de): §1.25-1.27(m, 3H), 1.32-1.35 (m, 3H) , 3.75-3.76(m,
4H), 3.82-3.83(m, 4H), 3.89-3.93(m,2H), 4.35-4.40(m, 2H), 7.32-7.34(m, 1H),
7.56-7.58(m, 2H), 7.95-7.97(m,1H), 8.17-8.21(m, 3H), 8.61(s,1H), 8.91(s, 1H),
9.01(s,1H) '

5-Ethoxy-2-{4-[3-(4-methyl-piperazin-1-yl)-ureido]-phenyl} -6-morpholin-4-yl-pyrim

idihe-4-carboxylic acid ethyl ester

@




Et0 0 1HNMR (500 MHz, DMBO-d6): M 25-1.27(m 3H), 1.32-1.34(m 3H),

3H),
4H),
2H),

[0070] 4-methyl-piperazin-1-ylamine (0.52 ml, 2 eq.) was added to a stirred
solution of 5-éthoxy-6-morpholin-4-yl-2-(4-phenoxycarbonylamino-phenyl)-
pyrimidine-4-carboxylic acid ethyl ester(100 mg, 1 eq.) and Et;N (0.085 ml, 3 eq.)in
dioxane (3 ml), the mixture was reacted at 80°C overnight. The reaction mixture
was concentrated, and purified by flash chromatography to give a product (49.2 mg, .
45%). ’

"H NMR (500 MHz, CDCls-d1): 81.32-1.35(m, 3H), 1.41-1.44 (m, 3H), 2.34(s, 3H),
2.46-2.49(m, 4H), 3.54-3.56(m, 4H), 3.81-3.83(m, 4H), 3.87-3.88(m, 4H), |

4.10-4.12(m,2H), 4.44-4.46(m, 2H), 6.67(s, 1H), 7.41-7.43(m, 2H), 8.24-8.25(m,2H)

5-Ethoxy-6-morpholin-4-vy1-2-{4-[3-(2-morpholin-4-yl-ethy])-ureido]-phenyl } -pyrimi

dine-4-carboxylic acid ethyl ester
)

\| N
o} l N

EtO -~
SN IS

"H NMR (500 MHz, CDCls-d1): 81.33-1.36(m, 3H), 1.41-1.44 (m, 3H),2.48(s, 4H),
2.52-2.54(m,2H), 3.36-3.38(m,2H), 3.70(s, 4H), 3.82-3.83(m, 4H), 3.87-3.89(m, 4H),
3.96-3.99(m,2H), 4.43-4.47(m, 2H), 5.34(s,1H), 7.39-7.41(m, 2H), 8.26-8.28(m,2H)

5-Ethoxy-6-morpholin-4-vy1-2-[4-(3-morpholin-4-yl-ureido)-phenvyl]-pyrimidine-4-car

Ne
SN

EtO. N/)\©\ o (\0 .
. e S

76

boxylic acid ethyl ester

2.92(s,

3.15-3.16(m 4H), 3.23-3.25(m 4H), 3.75-3.76(m 4H), 3.81-3.82(m
3. 88w8.2083(03s568H) , 4.35-4.39(m 2H), 6.92-6.94(m 2 T/1E2038006385( M
7.53-7.54(m 2H), 8.14-8.16(m 2H), 8.53(s, 1H), 8.86(s, 1H)



5- Et hoxy- 6- nor phol i n-4-y1-2- { 4-

[ 3- (2- oxo- 2, 3-di hydr o- benzooxazol - 6-y1) - urei do] - ph

enyl | - pyrwoi2dimsestscar boxylic acid ethyl ester (:) 1H RER162A000gbIE,
DVBO d6): 51.25-1.27(m BFD 1 32 1.34(m 3H), 3.75(m 4H), 3.83(m 4H),
3.90-3.91(m_2 4.35-4 , 6.98-6.99(m 1H), 7.05-7.07(m 1H),
7. 54-7. 56( HNNIE) (508 M@L@@@blﬁl) 23|l-|)33 B3¥BY §H),1H§11 lgl4de.sH)AH)

2-{4-[3-( C y. o] h oxy- 6- mor phol i n- 4
2 oyt et AR Sl B e SRt SR S TR (500 M.
DMSO- d6) -299¢n 2R _ ( 72(m
Y 78(3%% o ( %rm 43311'948(n31- ﬁiﬁ és@@gmﬂﬂh 723%)2%{)#% -8. @é&llzﬁ‘)
7.77-7.79(m 1FD 7 96(n1 1FD 8 11 8.13(m ZFD 8.38(s, 1H), 8. 75(3 1H)
9.01(s, 1H) [0074] Exanpl e 2: Preparation of conmpounds of fornula (1) in
schenme 5
[ 2- (4- Ami BOE BB horphliMaXY-264 0B ARG IL Ny AutdodhEf] Bb Prittididd-4 BiHaanol ()
NH2 [007‘1NaBH4 (192 ng, 5 eq.) was added to a stirred solution of
2- (4- ami nalipaeidethyl gstex hoxy- 6- mor phol i n- 4-yl - pyri ni di ne- 4- carboxylic acid
ethyl ester (378 ng, 1 eq.) in Et®H (12 m) and the m xture reacted to
refl ux overnight. The m xture s Quenched with H20, the solvent renoved in
vacuo, and the residue extrasif ¥t h EA and washed with brine. The crude

h

was purified by chromatograp to] give a product (267 ng, 809%.
SN
|

\
I

'"H NMR (500 MHz, DMSO-ds): §1.25-1.28(m, 3H), 1.32-1.35 (m, 3H) , 3.75-3.76(m,
4H), 3.82-3.83(m, 4H), 3.89-3.93(m,2H), 4.35-4.40(m, 2H), 7.13(s, 1H), 7.38-7.39(m,
1H), 7.58-7.60(m, 2H), 8.19-8.21(m,2H), 9.21(s, 1H)

5-Ethoxy-2-{4-[3-(3-fluoro-4-morpholin-4-yl-phenyl)-ureido]-pheny! }-6-morpholin-4

-yl-pyrimidine-4-carboxvlic acid ethyl ester

'"HNMR (500 MHz, CDCls-d1): 81.33-1.36(m, 3H), 1.42-1.45 (m, 3H),
2.99-3.01(m,4H), 3.82-3.84(m,4H), 3.85(m, 4H), 3.87-3.88(m, 4H), 3.95-3.99(m,2H),
4.45-4.50(m, 2H), 6.81-6.84(m, 1H), 6.94-6.97(m, 2H), 7.07(s,1H), 7.17-7.20(m, 1H),
7.35-7.37(m, 2H), 8.21-8.23(m, 2H)
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NVR (500 MHz, CDC13-d): 61..33-1.36(m 3H), 3.80-3.90(m 10H), 4.30(s, 1H
4.71(s, 2H), 6.71-6.73(m 2H), 8.17-8.19(m 2H)

(2- Chl or owb-2et1s#3686- mor phol i n- 4-yl - pyri m di n-4-y1) - net pamaB2010003347

[0076] NaBH4 (0.64 g, 4 eq.) was added to a stirred solution of

2- chl or 0- 5- et hoxy- 6- nor phol i ne-4-yl - pyri m di ne-4-carboxlylic acid ethyl
ester (1.34 g, 1 eq. ) in EtOH (20 m) and the mxture reacted to reflux for
2h. The misxtyp, ‘ Jheacuo,
and the reés ' ent.rat ed
to give aybrmumatlingH-dBb ggyl@m@@thylmteﬁ NVR (500 M—lz CDC13 di):
M34-1.37(m 3H), 3.37(s, 1H),p3.77-3.84(m 10H), 4. 63- 4. 64(m 2H)

(2- Chl or o- 5- et hoxy- 6- nmor phol E] yl - pyri m di ne- 4-carbal dehyde Co) Et0 OHC
hr CI [0077] To a suspensi ss-Martin periodinane-in CH2Cl2 (15% 11.2
m, 1.1 eq) was added to a sti red sol ution of

(2- chl or 0- 5- et hoxy- 6- nor ph Mgyl -pyri mdin-4 ~Nget hanol (1.13 g, 1
eq.) in CH2C12 (20 m) ?Eﬁj tle pi xture was reacte atjr.t. for 2h. The

m xture was quenched w exxra EA, and washed with
brine. The crude was purifiged by .u to give a product (1.08 g,
80.8% . 1HNWR (500 MHz, CDC13-di) 38”[ 4a(m 3H), 3.77-4.01(m 10H),

10. 06(s, 1H

4-{ 2- Chl or 0- 5- et hoxy- 6- (4- met hanesul f onyl - pi perazi n-1-yl et hyl ) - pyri m di n-4
-y1] - m or phol i ne [0078] A m xture of

2- chl or o- 5- et hoxy- 6- nor phol i ne- 4-yl - pyri ni di ne- 4-carboxl ylic acid ethyl

est er _(271H7Nm<€®om1i Dﬂqstmaégasne@sihfzgnﬁlﬂy @'3Qelr§57r(rﬂe3}ﬁ)1977093}71(i1n 2 eq.)
and trimethylorthofornmate (0.3 was stirred in

1, 2-di chl @GH)3.REAE6(16, i), 3£82-3.83(m atH) 6(89}1%3(1]1321&)‘, Graso(mPdl); hil8(meH)added

Stirred odern i iy bareapah acirestimetth kedro he2ihan bioathed w th
brine, exagf)eghakt)Cki9G2 Hgnd dried, and the sol vent was rem)ved in
vacuo. The residue was trlturated W|th EA/ Hex to yield

4-[ 2-chl or o- 5- et hoxy- 6- (4- net hanesul f onyl - pi perazi n- 1-yl net hyI)-pyr| m di n-4
-y1l] -morpholine as a white solid (336 ng, 80%.

5-Ethoxy-6-morpholin-4-y1-2-{4-[3-(3-trifluoromethyl-phenvyl)-ureido]-phenyl }-pyri

midine-4-carboxylic acid ethyl ester

E]

SN
|

'"H NMR (500 MHz, CDCls-d1): 81.33-1.36(m, 3H), 1.42-1.45 (m, 3H),
3.80-3.81(m,4H), 3.86(m, 4H), 3.94-3.98(m,2H), 4.47-4.51(m, 2H), 7.20-7.22(m, 1H),
7.29-7.32(m, 3H), 7.53-7.55(m, 3H), 7.70(s, 1H), 8.11-8.12(m, 2H)

5-Ethoxy-6-morpholin-4-yl-2-[4-(3-pyridin-2-yl-ureido)-phenyl]-pyrimidine-4-carbox

vlic acid ethyl ester
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IH NMR (500 MHz, CDC13-di): M 35-1.38(m 3H), 2.69-2.70(m 4H), 2.77(s,
3H), 3.26(m 4H), 3.59(s, 2H), 3.79-3.86(m 10H)
345- Et hoxwe4o{¢sosshanesul f onyl - pi per azi n- 1-yl met hyl ) - 6 pawnpiabioessd yl - pyri

mdin -2-yli-phenol IH NMR (500 Mz, DVBO-d6): M 31-1.34(m 3H),
2.66(m 4H), 2.86(s, 3H), 3.10(m,4H), 3.61(s,2H), 3.74(m 8H),
3.90-3.93(m 2H), 6.82-6.84(m 1 H,N7.23-7.26(m 1H), 7.71(m 2H), 9.50(s,
1H)

412- Chl or o- 5- et hoxy- 6- (4- et hyl -
l'ine 1H NMR (500 MHz, CDCIBOq|
2.98(m 4H), 3.18(m 4H), 3.65(
4-[ 2- Chl or o- 5- et hoxy- 6- (4- p@y,p
[ 0079] A m xture of

perazi n-1 -yl met hyl ) -pyrim di n-4-0] - nor pho
1.34-1.37(m 3H), 2.75 (s, 3H) ,
3.79-3.82(m 10H) '

matbyli@i m di n-4-yli - mor phol i ne
2-chl or o- 5- et hoxy- 6- nor phol i ne-4-yl -p [ rﬁa \Ncar boxl ylic acid ethyl

ester (878 ny, 1 eq.), norpholine (0.34 1.2 eqg.) and
trimethylorthoformate (1.06 mM, 3 eq.) was stirred in 1, 2-dichl oroet hane
(20 M) fqgr. 6 hrs at roomtenperature. To this was added sodi um

t ri acet oxyHIVMIR/POP AHE.IDWIBGyde) 20 5234 . 28(mandH ), AS2r kA fmoHhi 3T&(e “bis

stirred o i r t tyre. 1 xt t ¢ nched with
Bri ne, _exatCat bR B BeL s SARE Bk o4 0 et LOF e 7 B0
vacuo. Theg e-ndsnwes)pn 77, ed)®/1ERPo(Hm! 19y, 830¥m 101) 99 ¥&(sal 19y, 9d6sts, (1. 0 g,
91% . 1H NWMR (53(0 M—lz) CD(fC13- d)i ): 81. gg-%%& mMHSH)), 2?%6(% 4I-|)§S 3.50(s,
2H), 3.68-18D69(m 4H), 3.77(s, 8H), 3.86-3.90(m 2H)
4-[ 5- Et hoxy- 4- (4- net hanesul fonyl - pi perazi n- 1-yl met hyl ) - 6- nor phol i n- 4-yl - pyr
imdin -2-yl]-1H i ndazol e 1HNMR (500 MHz, CDC13-dl): 81.39-1.42(m 3H),
2.79(s, 3H), 2.83-2.84(m 4H), 3.30(m 4H), 3.81(s, 2H), 3.86-3.88(m 8H),
3023002t AT 00 At T R Pl %R 25 205
4- [ 5- Et hoxy-fhy ( AriRhOangiish i RONdia BIREERG! n- 1-yI met hyl) - 6- mor phol i n- 4-yl - pyr
i mdin -2-yI]-phenylam ne

@

N

'"H NMR (500 MHz, DMSO-ds): 81.21-1.24(m, 3H), 1.28-1.31 (m, 3H) , 2.17(s, 3H),
2.41(m, 4H), 3.01(s, 4H), 3.71(m, 4H), 3.77(m, 4H), 3.86-3.87(m,2H), 4.33-4.34(m,
2H), 6.83-6.85(m, 2H), 7.25-7.27(m, 2H), 7.48-7.50(m, 2H), 8.10-8.12(m, 2H), 8.43(s,
1H), 8.81(s,1H)

5-Ethoxy-6-morpholin-4-yl-2-{4-[3-(4-thiomorpholin-4-yl-phenyl)-ureido}-phenyl}-p

yrimidine-4-carboxylic acid ethyl ester




O "S,Et0 NO NH2 1HNWR (500 MHz, CDC13-(11): 81.34-1.39(m 3H), 2.78(s,
3H), 2.79-2.83(m 4H), 3.28(m 4H), 3.71(s, 2H), 3.78-3.83(m 8H),

3. 89- 3. 9Ay0208d80568. 70- 6. 72( M 2H) , 8.13-8.15(m 2H) PCT/IB2010/003347

415- Et hoxy- 4- (4- et hyl - pi per azi n- 1-yl met hyl ) - 6- nor phol i n-4-yl -pyrim di n-2-y
11-1H -i ndazol e NVR (500 CDC13 di): M38-1.41(m 3H), 2.33(s, 3H),
2.57(m 4H), 2.79(m 4H) , 3.85-3.88(m 8H), 3.97-4.01(m 2H),
7.44-7.47(m 1H), 7.55- 56( BH) 8.20-8.21(m 1H), 9.02(s, 1H

4- [ 5- Et hoxy- 4- (4- net hyl - pi per @i n- 1- yl net hyl ) - 6- nor phol i n-4-yl - pyri m di n- 2-
y1l] - ph enyl am ne NH2 E r\f500 MHz, CDC13- d 1.34-1.36(m 3H),
2.31(s, 3H), 2.52(m 4H), 2. |3 3. 66(s, 2 . 77-3.83(m 8H),
3.89-3.93(m 2H), 6.69- @d ) 1508 1

4- (5- Et hoxy- 4- nor phol i n-4-y1- 6 rmr [ n/{jff hyI pyrimdin-2-yl)-1Hi nda
zole O

'"HNMR (500 MHz, DMSO-de): §1.24-1.28(m, 3H), 1.32-1.35 (m, 3H) , 2.67-2.69(m,
4H), 3.38-3.40(m, 4H), 3.01(m, 4H), 3.75-3.76(m, 4H), 3.81-3.82(m, 4H),
3.89-3.93(m,2H), 4.36-4.40(m, 2H), 6.88-6.89(m, 2H), 7.31-7.32(m, 2H),
7.53-7.55(m, 2H), 8.15-8.16(m, 2H), 8.48(s, 1H), 8.85(s,1H)

5-Ethoxy-6-morpholin-4-y1-2-{4-[3-(4-morpholin-4-yl-phenyl)-ureido]-phenvyl } -pyri

midine-4-carboxylic acid ethyl ester

@
SN o
Etozcji\/:/)\@N j.l\ N /@N\)

H H
'H NMR (500 MHz, DMSO-ds): 81.24-1.28(m, 3H), 1.32-1.35 (m, 3H) , 3.01-3.03(m,
4H), 3.72-3.75(m, 8H), 3.81-3.82(m, 4H), 3.89-3.93(m,2H), 4.36-4.40(m, 2H),

6.88-6.90(m, 2H), 7.31-7.32(m, 2H), 7.52-7.54(m, 2H) 8.15-8.16(m, 2H), 8.47(s, 1H),
8.84(s,1H)

2-{4-[3-(2-Amino-phenyD)-thioureido]-phenyl }-5-ethoxy-6-morpholin-4-yl-pyrimidin

e-4-carboxylic acid ethyl ester
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IHNVR (500 MHz, CDC13-d1): 61.38-1.41(m 3H), 2.72(m 4H), 3.75-3.76(m

6H), 3.85-3.83(m 8H), 3.99-4.03(m 2H), 7.46-7.47(m 1H), 7.54-7.56(m

1H), 8.21w8.282(0%vs68H), 9. 03(s, 1H) PCT/IB2010/003347

4- (5- Et hoxy- 4- nor phol i n- 4-y1- 6- nor phol i n-4-yl net hyl - pyri m di n-2-y1) - phenyl a
mne O NH2 |HNWMR (500 MHz, di): 61.34-1.39(m 3H), 2.68 (m 4H),
3.64(s, 2H), 3.72-3.73(m 4H) b;j 3.83(m 8H), 3.91-3.95(m 2H),

6.69-6. 70(m 2H), 8.15-8.16(m

1-{4-[ 5- Et hoxy- 4- (4- met hanesul f oRyl - pi per azi n-1-yl met hyl ) - 6- nor phol i n- 4-yl -
pyrim din-2-yl]-phenyl}-3-dequrayrea 1H NVR (500 MHz, CDC13-d1):
61.35-1.38(m 3H), 2.73(s, 3H.[l2. {7(m 4H), 3. 24(m 4H) 3.71(s, 2H),
3.81-3.82(m 8H), 3.87-3.9%09C , (mslH) 2-7.45(m 6H),
8.21-8.22(m-  2H)
1-{4-[ 5- Et hoxy- 4- (4- et hyl - pi per azi n- He | )Y6- nor phol i n-4-yl -pyrimdin
-2-yl]- phenyl}-3-phenyl-urea O NAN HH 1 (588, MHz, DVBO- d6) :

M 30-1.33(m 3H), 2.16(s, 3H), 2.36-2.63(m 8H), 3.53(s, 2H), 3.74(m 8H),
3.91-3.93(m 2H), 6.98-6.99 (m 1H), 7.27-7.30(m 2H), 7.46-7. 47(m 2H) ,
7,837 53(007igH) 8.1 HrRA(Bluidhor 19-BRlcarbobliin®i00e3214

144- (5- Et hoxy- 4- nor phol i n-4-y1-6- hol i n- 4-yl net hyl - pyrlmdgn 2-y1l) - pheny
11- 3- pheﬁgj),lmléa-;ole (164.52 mg,3eq)and H3CN(10 ml) at 0°C,

2-(4-amino-phenyl)-5-ethoxy-6-morpholin-4-yl-pyrimidine-4-carboxylic acid ethyl

ester (300 mg, 1 eq.) dissolved in CH;CN(10 ml) was added dropwise over 10 min.

After 10 min, the cooling bath was removed. After 3h, benzene-1,2-diamine(175.2
mg, 2 eq.) was added and the reaction was heated to 50°C for 3h, and then stirred at

ambient temperature for 16h. The sqlvént was removed by evaporation. The

residue was chromatographed to give a thiourea (120 mg, 29%)

~ "H NMR (500 MHz, DMSO-de): §1.25-1.28(m, 3H), 1.32-1.35 (m, 3H) , 3.75-3.76(m,
4H), 3.82-3.83(m, 4H), 3.89-3.93(m,2H), 4.36-4.40(m, 2H), 6.56-6.59(m, 1H),
6.75-6.76(m, 1H), 6.96-6.99(m, 1H), 7.09-7.10(m, 1H), 7.68-7.69(m, 2H), -
8.17-8.19(m, 2H), 9.17(s, 1H), 9.82(s, 1H)

2-[4-(1H-Benzoimidazol-2-ylamino)-phenyl]-5-ethoxy-6-morpholin-4-yl-pyrimidine-

4-carboxvlic acid ethyl ester

[0072] A solution of thiourea (120 mg, 1 eq.) in THF (5 ml) and DCC (56.85
mg, 1.2 eq.) was heated under reflux with stirring for 4h. The cooled solution was

stirred overnight and filtered to give a product (33.7 mg, 30%).
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1H NWR (500 MHz, CDC13-d1): M 35-1.38(m 3H), 2.65 (s, 4H) , 3.66(s, 2H),
3.69-3.71(m 411), 3.80-3.82(m 8H), 3.90-3.95(m 2H), 7.02-7.05(m 1H),
7.23-7. 3RyB20Hlds0se8- 21-8. 23(m  2H) _ PCT/IB2010/003347

144- ( 5- Et hoxy- 4- nor phol i n- 4-y1- 6- nor phol i n-4-yl net hyl - pyri m di n-2-y1) - pheny
1] - 3- phenyl -urea hydrochl ori de lHNNR (500 MHz, DWVMSO-d6): 51.33-1. 36(m
3H), 3.48-3.96(m 18H), 4.58(s, 6.97-6.99(m 1H), 7.27-7.30(m 2H),

7. 46- 7. 484maaR) sod Miss 51\996”&6)234)25 B g BBt T A i 38065753 i 2+ 64CS:

1H)
ol 43<2 S A Ay BRI e P! DYl Ll 0 2-2) - phen
1 56 1. 58(/B0-A¥)(m, 2HH.07. 37- 74391m, BB A(8S5:7.264m,28), B72088.80(nm) 2IBHY . 763, BH) 3.90(m

6. 93- 7.16-7.19(m 2H), 7.26-7.28(m 2H), 7.31.-7.33(m
7. 92(‘?08(%4?*)8 03(s, 1H), 8.14-8.16(m 2H)

1 [4 (5- Et hoxy- 4-nor phol i n-4-y1-6-pi peridin-1-yl methyl -pyrimdin-2-yl)-phen

y11- 3-p henyl -urea hydrochl ori de 1H NVR (500 MHz, DVBO-d6): 61.33-1.36(m

3H), 1.86(m 4H), 2. 08(m 2H) 3.14(m 2H), 3. 58(m 2H), 3.76-3. 81(m 8H),
4. 4 2 6.95-6. 98(m _ : .29 2

1H) e-4- carboxyhc a01d ethyl ester

()

EtOfN o

) |

=t 1 gt
N” N

H H

"H NMR (500 MHz, DMSO-ds): $1.25-1.28(m, 3H), 1.32-1.35 (m, 3H) , 3.76(m, 4H),
3.81-3.82(m, 4H), 3.91-3.92(m,2H), 4.36-4.40(m, 2H), 7.21(m, 1H), 7.52-7.58(m,
4H), 7.82-7.84(m,3H), 8.18-8.19(m,2H), 8.99(s,1H), 9.05(s, 1H)

5-Ethoxy-6-morpholin-4-y1-2-[4-(3-pyridin-3-yl-ureido)-phenyl]-pyrimidine-4-carbox

ylic acid

"H NMR (500 MHz, DMSO-de): §1.26-1.28(m, 3H), 3.75-3.76(m, 4H), 3.81-3.82(m,
4H), 3.91-3.95(m,2H), 4.37-4.39(m, 2H), 7.56-7.60(m, 2H), 7.89(m, 1H),
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[ 0080] Exanple 3: Preparation of conpounds of formula (1) in schene 1

5- Met hoxy- pyri m di ne- 2, 4- di ol [ 0081] A m xture of nethyl nethoxyl acetate
(15 M, Xye wf)oseded ethyl formate (12.18 m, 1.0 eq) wapcadgadoizepM se to
slurry of sodium nethoxide (8.17 g, 1.0 eq) in toluene (100 m) at ice
both. After dropping at roomtenperature and stirring overnight, the

resul ting 8%%&2?&11 2AhBs8.32-8ekd (inn 1 M3 SuAS-8 Fh@m 1d)nd 08(m.el 1Y 9786, iy, ur ea
(9.09 g, % ?qa ?nd NaOMe (4.10 g, 0.5 eq) in EtOH (100 m) was refl uxed
at 110C f P‘i’% g. After the solvent was dried in vacuo, water and conc.
HC1 sol ution (5<pH<4) were added. After formation of white precipitate, the
m xture was filtered and dried solid in vacuo. A product was obtained as a

PC B0 00 a v T, ot et
m , 51. 65 imglarbdxdicatid whsl atgded dropwi se to a slurry of
5- met hoxy- pyri m di ne- 2, 4-di ol 614.68 g, 1.0 eq) in POC13 (47.42 m, 5.0 eq)

and refluxed overnight. Exce 13 was evaporated in vacuo and the
residue was poured into ice-water. After formation of pink precipitates,
the mxture was filtered and dfied solid in vacuo. A product was obtained
as a white solid (3.89 g Et % 1H NMR (500 MHz, CDC13-dl): 68.18(s,

1H), 4.01 (s, 3H 4-(2-Chlor }5; t hoxy- pyri m di n-4-y1) - nor phol i ne
EtO,C N/GCL 0 /@ 0
W, VN

N
H H H

'"H NMR (500 MHz, DMSO-ds): 81.25-1.28(m, 3H), 1.32-1.35 (m, 3H) , 2.04(s, 3H),
3.75-3.76(m, 4H), 3.81-3.82(m, 4H), 3.89-3.93(m,2H), 4.36-4.40(m, 2H),
7.17-7.21(m, 3H),7.54-7.56(m, 2H), 7.79(m, 1H),8.16-8.18(m, 2H), 8.76(s, 1 H),
8.85(s, 1H), 9.94(s, 1H)

2-{4-[3-(3-Carbamoyl-phenyl)-ureido]-phenyl}-5-ethoxy-6-morpholin-4-vyl-pyrimidin

e-4-carboxylic acid ethyl ester

NG

. | _
Et0,C” N 0
,lL NH,

O

"H NMR (500 MHz, DMSO-de): §1.25-1.28(m, 3H), 1.32-1.35 (m, 3H) , 3.75-3.76(m,
4H), 3.81-3.82(m, 4H), 3.90-3.92(m,2H), 4.37-4.38 (m, 2H), 7.35(m,
2H),7.47-7.48(m, 1H), 7.56-7.58(m, 2H), 7.63-7.64(m, 1H), 7.91-7.94(m, 2H),
9.17-8.19(m,2H), 8.86(s,1H), 8.99(s, 1H)

5-Ethoxy-6-morpholin-4-yl-2-(4-{3-[3-(2.2.2-trifluoro-acetylamino)-phenyl]-ureido} -
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[ 0083] 2, 4- Di chl oro-5-nmet hoxy-pyrimdin (3.2 g, 1.0 eq) was stirred in
toluene (20 mM) and a solution of norpholine (2.34 mM, 1.5 eq) in tol uene
(20 m) vwe 2000dB0kc8r opwi se at -10-0C. After stirring thecrashbiesgssol ution
overnight at r.t., NH4Cl(aq) was added and the solution was extracted with
EA. The conblned or i I-yers me e washed with brine, dried and

ghenyl g lesieed as a white solid (3.80 g,

evapor at eé Lvi2Y Jaoxylic t
93.08% 11- INNR(SOO NPE Ai@ d|) 67.71(s, 1H), 3.84 (s, 3H, 3.82 (t,

4H), 3.76 (t, 4H) ; o

4-[5- Met hoxy-2-(3-nitro-p pyri m di n-4-y1] - nor phol i ne WO
2011/080568PCT/182010/OOE 47 00841A m xture of

4- (2- chl or o- 5- met hoxy- pyr N 4- y1) nor pholine (0.2 g, 1.0 eq

3-ni trophenyl boronic acid A9 2 eq) PPh3 4Pd (0.10 g, 0 1 eq) and
2 MNa2CB8 (1.3 m, 3. F@y ws ’ refl uxed overnight. The
sol vent was renoved in vacuo, ano fgacted with EA and

wat er. The conbi ned organic Iayers mene mashed mch Pine, dried and
evaporated in vacuo. The crude was purified by chromatography to give a
yellow solid (0.11 g, 39.97%. |HNVR(500 MHz, CDC13-di) 69.13 (s, 1H), 8.65

(d ), 858?%4%1)60(%%%2 &ﬁﬁ%@@fﬁ%ﬁ ;?)%%? %F%ply% %&(13(}& fad;})l% p%eﬁyl( gm ne
NH2 VRES003 B0 (eDE3 3D 1, £8), 327543176(%H)4H)73 983(s(ml4d), 6.70 (d, 2H),

3.86 3. 82
4- (5- I\/Zt hé% 34193{ﬁ¥=%}ll("bl4i3r§tgk49qm=§ﬁ)i PP &7 9fmy M), el 674(mHENR( 500 MHz,
(CE]qu;ﬂ) . 8%7.%%&,2@,@8-8720%2@& 8.36%; 18), 3 1(d 1159273 9 (s, 3H). 3.84

1-{4-[5-Ethoxvy-4-(morpholine-4-carbonyl)-6-morpholin-4-yl-pyrimidin-2-v1]-phenyl

1-3-pyridin-3-yl-urea

'"H NMR (500 MHz, DMSO-de): 81.24-1.27(m, 3H), 3.28-3.29(m, 2H), 3.55-3.57(m
2H), 3.66(m, 4H), 3.76(m, 4H), 3.81(m, 4H), 3.88-3.92(m, 2H), 7.32-7.35(m, 1H),
7.55-7.57(m, 2H), 7.95-7.97(m, 1H), 8.17-8.21(m, 3H), 8.61-8.62(m, 1H), 8.95(s, 1H),
9.10(s, 1H) ‘ ‘

5-Ethoxy-6-morpholin-4-yi-2- {4-[3-( 4-sulfamoyl-phenyl)-ureido] -phenyl}-pyrimidin

e-4-carboxvlic acid ethyl ester
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Phenyl - car bam ¢ aci d 4-(5- met hoxy-4-norphol i n-4-yl -pyrimdin-2-yl)-phenyl
ester 100851Phenyl isocyanate (0.03 m, 2.0 eq) was added to a solution
of 4- (5- nRHHYNYsesmOr phol i n-4-yl - pyri m di n- 2-y1) - phenolpcgApAR0/Mo33dr O €q)
in dioxane (6 m) and heated at 80 C for 20 hrs. The solvent was renoved in
vacuo, and the residue was extracted with EA and water. The conbi ned
organic | ayers were washed w brine, dried and evaporated in vacuo. The
crude was purified by chromangraphy to give a white solid (0.07 g,

24.03% . 114 NMR(500 MHz, -di): 68.34 (d, 2H), 8.02 (s, 1H), 7.45 (d,
2H), 7.33 (t, 2H) 7.27 (s, 0 7.12 (m 1H), 6.90 (s, 1H), 3.90 (s, 3H),
3.86 (m 4H), 3.84 (m 4H)),

144- ( 5- Met hoxy- 4- nor phoFy ‘ )
NMR(500 MHz, CDC13-di): 68 19 (d, L 7]|95
2H) , 727(rn 2H) , 723(5 1H),
3.83 (m 4H), 3.83 (m 4H)

1- Et hyl- 3- 1- 4- (5- met hoxy-4 m)rpholin 4 yl -pyri m di n-2-y1)-phenylj-urea
1HNVR(500 MHz, CDC13-di): 88. 24é , 8.00 (s, 1H), 7.34 (d, 2H), 6.35
(s, 1H, ZI!H?TQM&(SOQIMHZBDB@Q d¢): H¥5 12288@ 3d), 143y1.33(B03KDm 3.2843,76(m15 (m

1H%4 Fl UOI’%—I)pﬁélll)}].%%@ f'IZD (358%19%5{79}%-%'? 6ﬁ8ﬁmnzﬁlil22ﬁyﬂﬁﬁa7d§¢f7é8@) phenyl
|1 HY - 39 (d,

]2|-|;er$ 32212% %75@? ﬁ%@%sé&)z@% 183, (étm %Hé 72(99%591&@1 H) 3(H),

3.84 8

143- Fl(aorng)henyl) 3-[4- (5-nmet hoxy- 4- m)rphol in-4-yl-pyrimdin-2-yl)-phenylf

-urea CN)

. 2-{4-[3-(4-Carboxy-phenyl)-ureido]-phenyl }-5-ethoxy-6-morpholin-4-vl-pyrimidine-
®
N
EtOIkN ’
EtO,C N’/'\CL 0 /@,COOH
NJLN
H H -

'"H NMR (500 MHz, DMSO-ds): 81.25-1.28(m, 3H), 1.32-1.35 (m, 3H) , 3.75-3.76(m,

4H), 3.81-3.82(m, 4H), 3.89-3.93(m,2H), 4.36-4.40(m, 2H), 7.56(m, 4H), 7.86-7.88(,
2H), 8.16-8.18(m, 2H), 9.26(s, 1H), 9.33(s, 1H)

] - 3- phenyl -urea 1H
_ 7.37 (d, 2H), 7.33 (d,
N 7.05 (m 1H), 3.86 (s, 3H),

4-carboxylic acid ethyl ester

5-Ethoxy-2-(4-{3-[4-(4-methyl-piperazine-1-carbonyl)-phenyl]-ureido } -phenyl)-6-mo

rpholin-4-yl-pyrimidine-4-carboxvlic acid ethyl ester
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I1-1 NVR(500 MHz, CDC13-d1): 88.27 (d, 2H), 8.00 (s, 1H), 7.39 (d, 2H),
7.30 (m 1H , 7.24 (m 1H), 7.00 (m 1H), 6.80 (s, 1H), 6.78 (m 1H), 6.60
(s, 1H), WwWo20911(mose8H), 3.84 (s, 8H) PCT/IB2010/003347

1- (3, 4-Di fl uoro- phenyl) - 3- [ 4- (5- met hoxy- 4- nor pholi n-4-y1-pyrim di n-2-y1) - ph
enYl]- urea 1HNWVR(500 MHz, CDC13-di): 68.27 (d, 2H), 8.00 (s, 1H), 7.42
(m 1H), 7.39 (d, 2H), 7.0 1H, 6.97 (m 1H), 6.75 (s, 1H), 6.68 (s,
1H), 3.89 (s, 3H), 3.84 CI: ‘

1- (4 Fl uor o- phenyl) - 344-(p-
-thio urea 11-1 NMR(500 |
(m 14, 7.70 (m 1H) 4q] (
3H), 3.84 (s, 8H) ed; z N
1- (3- Fl uor o- phenyl) - 344- | - jkyrimdin-2-yl)-phenyli
-thio urea |HNVR(500 MHz, CDC13-7): <802 (s, 1H), 7.41 (d,
2H), 7.33 (m 2H), 7.26 (s, 1H, 7.11 (m"I 1H, 6.94 (m 1H), 3.91 (s, 3H),
3.84 (s, 8H 114 WD 2011/ 080568PCT/ 1B2010/ 003347 1- 4- 5-Methox -4-no

ggl Ilgi g: M%S] ghgg( EDCR(SJ’ I(Ijllg,nl ?eq% I'-.H)%q” (42. 91rr11g, Nngq S 50—191et plpg\a/ggedes)

(0.03 ml, 1.5 eq.) and Et3N (0.053 ml, 2.0 eq.) were added to a stirred solution of

t hoxy- 4- nor phol i n-4-yl -pyrim di n-2-y1) - pheny1]
13-di): 68.35 (d, 2H), 8.01 (s, 1H), 7.82
' , 7.0 (d, 2H), 3.91 (s,

2-{4-[3-(4-carboxy-phenyl)-ureido]-phenyl }-5-ethoxy-6-morpholin-4-yl-pyrimidine-4
-carboxylic acid ethyl ester (80 mg, 1 eq.) in dry DMF (2 ml) and the mixture reacted
overnight at r.t. The mixture was quenched with H,0O, extracted with EA, and

washed with brine. The crude was purified by chromatography to give a product

(34.5mg, 30%).

'"H NMR (500 MHz, DMSO-ds): §1.25-1.28(m, 3H), 1.32-1.35 (m, 3H) , 2.19(s, 3H),
2.31(m, 4H), 3.50(m, 4H), 3.75-3.76(m, 4H), 3.82(m,4H), 3.89-3.93(m, 2H),
4.35-4.40(m, 2H), 7.32-7.34(m, 2H), 7.52-7.57(m, 4H), 8.16-8.18(m 2H), 9.27(s, 1H),
9.29(s, 1H).

5-Ethoxy-2-(4-{3-[6-(4-methyl-piperazin-1 -yD)-pyridin-3-vl]-ureido}-phenyl)-6-morp

holin-4-vl-pyrimidine-4-carboxvlic acid ethyl ester

'"H NMR (500 MHz, DMSO-de): 81.25-1.28(m, 3H), 1.32-1.35 (m, 3H) , 2.22(s, 3H),
© 2.42(m, 4H), 3.40(m, 4H), 3.75-3.76(m, 4H), 3.81-3.82(m, 4H), 3.89-3.92(m,2H),
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1H), 8.62(d, 1H), 8.17-8.19(t, 3H), 8.13(s, 1H), 7.95-7.97(d, 1H),
7.54-7.56(d, 2H), 7.30-7.33(m 1H), 3.87(s, 1H), 3.73-3.74(m 8H)

1- [ 4- (5- Nebhetosdsegor Phol i n-4-yl - pyrimidi n-2-y1)- phenylb&nﬁmlbmdssw ea
| HNMR (500 MHz, DMSO-d6): 69.35(s, 1H), 8.19-8. 21(d 2H), 7.71-7.73(d, 3H),

(13 ?g(z D%?ﬁ% E@M{gl Q%Faﬁ(é‘{hﬁgﬁb&g}‘(gm 7r70ﬁg3](Hbyr:_Dm din-2-yl)-p

henyl 1 5 0 9.18(s, 1H), 8.89(s, 1H),

8.13-8.17 ?nl\dgﬁ)ﬁl Qﬁ%'\é‘%( % 8()%2?1H5523 (s, 1H), 6.87-6.89(m 2H), 3.87(s,
3H), 3.70-3.74(m 14H) :

144- ( 5- Met hoxy- 4- nor phol i n- 4- yI pyrim di n- 2-y1l)-phenyl]-3-(3-trifluoronethy
| - phe nyl)-urea

5-Ethoxy-6- morpholm 4-y1-2-{4-[3-(6-morpholin-4-yl-pyridin-3-yl)-ureido] phenyl}-

pyrimidine-4-carboxvlic acid ethyl ester

"H NMR (500 MHz, DMSO-ds): §1.25-1.28(m, 3H), 1.32-1.35 (m, 3H) , 3.71(m, 4H),
3.75(m, 4H), 3.82(m,4H), 3.89-3.91(m, 2H), 4.35-4.40(m, 2H), 6.82-6.84(m, 1H),
7.53-7.55(m, 2H), 7.72-7.74(m, 1H), 8.15-8.18(m, 3H), 8.51(s, 1H), 8.96(s, 1H)

2-(4-{3-[4-(2-Dimethylamino-ethylcarbamovyl)-phenyl}-ureido }-phenyl)-5-ethoxy-6-

morpholin-4-yl-pyrimidine-4-carboxylic acid ethyl ester

E]

I\N 0

"H NMR (500 MHz, DMSO-de): §1.25-1.28(m, 3H), 1.32-1.35 (m, 3H) , 2.17(s, 6H),
2.37-2.39(m,2H), 3.75-3.76(m, 4H), 3.82(m,4H), 3.89-3.93(m, 2H), 4.35-4.40(m, 2H),
7.54-7.59(m 4H), 7.77-7.79(m, 2H), 8.16-8.18(m, 3H), 9.5(b, 2H)

5-Ethoxy-2-(4-{3-[4-( morpholine-4-carbonvl)-phenyl]-ureido}-phen?l)-6-morpholin-

4-yl-pyrimidine-4-carboxylic acid ethyl ester
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1IHNVR (500 MHz, DMSO-d6): 69.10(s, 1H), 9.01(s, 1H), 8.18-8.19(d, 2H),
8.14(s, 1H), 8.02(s, 1H), 7.50-7.53(m 4H), 7.31-7.32(d, 1H), 3.87(s, 3H),
3.73(m 8k 2011/080568 _ o PCT/IB2010/003347 _
144- ( 5- Met hoxy- 4- nor phol i n-4-yl - pyri m di n-2-y1) - pheny1] - 344- ( 3- oxo- nor phol i
n-4 -y1)-phenyl]urea 1HNWR (500 MHz, DMSO-d6): 69.11(s, 1H), 8.98(s, 1H),
8.17-8.18(d, 2H), 8.14(s, 1k N\7.53-7.54(d, 2H), 7.48-7.50(d, 2H),
7.28-7.29(d, 2H), 4.18( 2d), J3.96(s, 2H), 3.87(s, 3H), 3.69-3.74(m 10H
1- ( 3- Fl uor o- 4- nor phol i n-shyl -Mheny1l) - 344- ( 5- met hoxy- 4- nor phol i n-4-yl - pyri m
di n2-y1) - Phenyl Furea = O N o

EtO Z . _
SePUPCR®
H H

'"H NMR (500 MHz, DMSO-de): 1.25-1.28(m, 3H), 1.32-1.35 (m, 3H) ,3.50(m,4H),
3.59(m, 4H), 3.75-3.76(m, 4H), 3.82(m,4H), 3.89-3.93(m, 2H), 4.35-4.40(m, 2H),
7.35-7.38(m,2H), 7.52-7.57(m,4H), 8.17-8.18(m, 2H), 8.95(s, 1H), 8.99(s, 1H)

{4-[5-Ethoxy-4-(morpholine-4-carbonyl)-6-morpholin-4-vl-pyrimidin-2-vl]-phenvl } -

carbamic acid phenyl ester

'"H NMR (500 MHz, DMSO-de): 1.24-1.27(m, 3H), 3.28-3.30(m, 2H), 3.55-3.57(m,
2H), 3.66(s, 4H), 3.75-3.76(m, 4H), 3.80—3.82(m, 2H), 3.88-3.92(m,2H),
7.24-7.29(m,3H), 7.42-7.46(m, 2H), 7.60-7.62(m, 2H), 8.20-8.22(m, 2H), 10.45(s,
1H)

1-{4-[5-Ethoxy-4-(morpholine-4-carbonyl)-6-morpholin-4-yl-pyrimidin-2-yl]-phenyl

}-3-[4-(3-0x0-morpholin-4-yl)-phenyl]-urea
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IH NVR (500 MHz, DMSO-d6): 69.11(s, 1H), 8.98(s, 1H), 8.16-8.17(d, 2H),
8.13(s, 1H), 7.51-7.53(d, 2H), 7.47-7.44 (s, 1H), 7.08-7.09(m 1H),

6. 95- 6. 99¢@20iihds0se8- 87(s, 3H), 3.73-3.74(m 12H), 2.92- 3cRABI10M6B47
144- ( 5- Met hoxy- 4- nor phol i n-4-yl - pyri m di n-2-y1) - pheny1] - 3- ( 2- nor phol i n- 4-yl
-ethy 1)-urea I|IHNW (500 MHz, DMSO-d6): 68.91(s, 1H), 8.10-8.12(d, 3H),
7.45-7.46(d, 2H), 6.25(s, 1H) 86(s, 3H), 3.72(s, 8H), 3.58-3.60(m 4H),
3.19-3.22(m 2H), 2.36-2.39(

144- ( 5- Met hoxy- 4- nor phol i n-\A}-y prrl m di n-2-y1) - pheny1] - 344- et hyl - pi per azi
n-1- yl)-urea 1H NMR DMSO-d6) : 68. 60( s, : 1K, 8.12-8.14(d, 2H),
8.12(s, 1H), 7.77(s, 1&)5%7 6 ?."BZ(d 2H), 3.86(s Fb 3.73(s, 8H),
2.58-2.74(m 8H), 2.19

144- ( 5- Met hoxy- 4 - mor pholi n- -yl- py di n 2-@enyll 3-(4-norpholin-4-yl
- phe nyl)-urea 1HNVR (500 MHz, DWKS ST 5(s, 1H), 8.56(s, 1H),
8.15-8.17(d, 2H), 8.13(s, 1H, 7. 50- 7. 5X(d,H2H), 7.31-7.33(d, 2H),
6.88-6.90(d, 2H), 3.87(s, 3H), 3.72-3.74(m

"H NMR (500 MHz, DMSO-ds): 81.24-1.27(m, 3H), 3.29(m, 2H), 3.56(m, 2H),
3.67-3.69(m, 6H), 3.75-3.96(m, 12H), 4.18(s, 2H), 7.28-7.30(m 2H), 7.47-7.50(m,
2H), 7.54-7.56(m, 2H), 8.16-8.18(m, 2H), 8.80(s, 1H), 8.94(s, 1H)

5-Ethoxy-2-(4-{3-[5-(4-methyl-piperazin-1-y)-pyridin-2-yl]-ureido } -phenvyl)-6-morp

holin-4-yl-pyrimidine-4-carboxvlic acid ethyl ester

E]

'"H NMR (500 MHz, DMSO-ds): §1.25-1.28(m, 3H), 1.32-1.35 (m, 3H) , 2.22(s, 3H),
2.46(m, 4H), 3.10(s, 4H), 3.75-3.76(m, 4H), 3.81-3.83(m, 4H), 3.89-3.93(m, 2H),
4.35-4.39(m, 2H), 7.44-7.46(m, 2H), 7.59-7.60(m, 2H), 7.96(s, 1H), 8.17-8.19(m, 2H),
9.21(s, 1H), 10.5(b, 1H)

5-Ethoxy-2-{4-[3-(2-methoxycarbonyl-thiophen-3 -yl)-ureidolfphenyl }-6-morpholin-4

-yl-pyrimidine-4-carboxvylic acid ethyl ester
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2H), 3.01-3.03(m 4H).

4- (5- Met hoxy- 4- nmor phol i n-4-yl -pyrirnidin-2-yl)-phenyl]-3-(4-thionorpholi
-yl phewplprwwsesss 11-1 NVR (500 MHz, DMBO d6): 68. 89( ecTABd010/603538( S, 1H),
-8.17(d, 2H), 8.13(s, 1H), 7.50-7.52(d, 2H), 7.31-7.32(d, 2H),
- 6. 89(d, 2H), 3.87(s, 3H), 8 73-3.74(m 8H) 3.38-3.39(m 4H),

\

~ S
N
H COzMe

'"H NMR (500 MHz, CDCls-d1): §1.33-1.36(m, 3H), 1.42-1.45 (m, 3H), 3.83-3.88(m,

11H), 3.96-4.00(m, 2H), 4045-4.49(m, 2H), 7.19(m, 1H), 7.46-7.51(m, 3H), 8.05(s,
1H), 8.29-8.31(m, 2H), 9.72(s, 1H)

5-Ethoxy-2-{4-[3-(1H-indazol-4-y])-ureido]-phenyl}-6-morpholin-4-yl-pyrimidine-4-

" carboxylic acid ethyl ester

NS

"H NMR (500 MHz, DMSO-ds): 81.24-1.28(m, 3H), 1.32-1.35(m, 3H), 3.75-3.76(m,
4H), 3.82-3.83(m, 4H), 3.89-3.92(m, 2H), 4.36-4.40(m, 2H), 7.14-7.16(m, 1H),
7.25-7.28(m, 1H), 7.60-7.61(m, 2H), 7.66-7.67(m, 1H), 8.13(s, 1H), 8.19-8.21(m, 2H),
8.99(s, 1H), 9.12(m, 1H), 13.1(s, 1H)

5-Ethoxy-2-{4-[3-(4-methyl-1H-benzotriazol-5-yl)-ureido]-phenyl } -6-morpholin-4-vl

-pyrimidine-4-carboxylic acid ethyl ester , '
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[ 4- (5- Met hoxy- 4- nor phol i n-4-yl -pyrim di n-2-y1)-phenyl]-carbam c acid phenyl
ester [0086] A m xture of

4- (5- net hweyod/ososephol i n-4-yl - pyri m di n-2-y1) - phenyl anm peT(id20600@3471. 0 eq.)
and sodi um bi carbonate solution (6 m) in ethyl acetate(6 m) stirring 5
mn. After dropping phenyl chlogoformate (0.98 nl, 1.2 eq) for 4 hrs at
roomtenperature. The resultar[E Dxture extract ed with EA and the conbi ned
organi c |l ayers were washed ine and dried in vacuo to give a |ight
brown solid (1.80 g, 40.5% ks the product. 1HNVR (500 MHz, CDC13-di):

88. 36- 8. 38(d, 2H), 7. 95(s 61-7.63(d, 2H), 7.39-7.42(m 3H), 7.26(s,
1H), 7.19-7.25(m 2H), E(rg , 3.90(s, 3H), 3.85-3.86 (m 4H)
4-{3-[4-(5- Met hoxy- 4- mor pho y |mc1d| n N phenyl i - ur ei do} - benzami
de 1H NMR (500 MHz, DMVBO-@i6) : *u '!3 17-8.19(d, 2H),
8.14(s, 1H), 7.80-7.82(d, 3H), 7.53- 56{11m 7Ms8(s, 1H), 3.87(s, 3H),
3.73-3.74(m 8H). .
4-{3-[4-(5- Met hoxy- 4-nor phol i n-4-yl - pyrimdin-2-yl)-phenyl | -ureidol -benzene
sul fo nam de 114 NVWR (500 MHz, DWVSO-d6): 69.30(s, 1H), 9.15(s, 1H),

8. 18- 8. ZO(ﬁlNMlMS(B MHI(ZSDI\@@ d6)76172471 2B d3HRH)32-7.36@n, BHHAZ.AB(s2BH),

7.54-7.56
(3 75- §7é(m 4H) S 82-3. @(m 4H), 3(89 3. 9H2m 2H), 4.36-4.40(m, 2H),
7.24-7.26(m, 1H), 7.60-7.62(m, 2H), 7.67-7.69(m, 1H), 8.17-8.18(m, 2H), 8.57(s,1H),
9.44(s, 1H) ’

5-Ethoxy-6-morpholin-4-y1-2-{4-[3-(2-0x0-2.3-dihydro-benzooxazol-5-y1)-ureido]-ph

enyl}-pyrimidine-4-carboxyvlic acid ethyl ester

'"H NMR (500 MHz, DMSO-de): 1.24-1.28(m, 3H), 1.32-1.35(m, 3H), 3.75-3.76(m,
4H), 3.82-3.83(m, 4H), 3.89-3.92(m, 2H), 4.36-4.40(m, 2H), 6.90-6.93(m, 1H),
7.17-7.19(m, 1H), 7.49(s, 1H), 7.54(m, 2H), 8.15-8.17(m, 2H), 8.82(s, 1H), 8.95(s,
1H)

2-(4-Amino-3-fluoro-phenyl)-5-ethoxy-6-morpholin-4-yl-pyrimidine-4-carboxvlic

acid ethyl ester
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3.73-3.74(m 8H) 2-Nitro-4-(4,4,5,5 -tetranethyl- [1, 3, 2]

di oxabor ol an-2-y1) - phenyl am ne 1H NMR (500 WMHz, CDC13-di): 68.59(s, 1H),

7. 71-7. 7348 2014880568 76- 6. 78(d, 1H), 6.20-6.30(m, 2H), bcFabso10/dehlr

4- (5- Met hoxy- 4- nor pholin-4-yl-p_yrimdin-2-y1)-2-nitro-phenyl am ne NO2 NH2
100871A m xture of 4-(2-chloro- 5 met hoxy- pyri m di n-4-yl)-norpholine (1.0 g,
1 eq.), 2-nitro-4-(4,4,5,5-tetrane € 1, 3, 2] di oxabor ol an- 2-y1) - phenyl am ne
(1.26 g, 1.1 eq.), dioxane (20 ) LPd(PPh3)4 (0.05 g, 0.1leq.) and 2M

sodi um car bonate (6.53nl, 3. Oeq%] wal heated to reflux overnight. The

sol vent was renoved in vacuo, the®y
organi c | ayer washed with brine and| dr
chromat ography to give a browft
CDC13-di): 89.06(s, 1H), 8.32-8. 3¥( .98(s, 1H), 6.84-6.86(d, 1H),
6.20(s, 2H), 3.86(s, 3H), 3.84(s, 8H NH,

1- (2- Am no- phenyl) - 344- ( 5- met hoxy- 4- nor phol i n-4-yl - pyri m di n-2-y1) - pheny11-
thio urea

"H NMR (500 MHz, CDCl3-d1): §1.30-1.33(m, 3H), 1.39-1.42(m, 3H), 3.79-3.80(m,

4H), 3.83-3.84(m, 4H), 3.92-3.94(m, 4H), 4.42-4.44(m, 2H), 6.75(m, 1H),
7.93-7.94(m, 2H)

ue extracted with EA, and the
ed. The crude was purified by
F47.83%. 1HNWR (500 MHz,

5-Ethoxy-2-(3-fluoro-4-phenoxycarbonylamino-phenyl)-6-morpholin-4-yl-pyrimidine

-4-carboxyvlic acid ethyl ester

'"H NMR (500 MHz, CDCls-d1): 81.33-1.36(m, 3H), 1.42-1.45(m, 3H), 3.82-3.84(m,

4H), 3.88-3.90(m, 4H), 3.96-4.00(m, 2H), 4.44-4.48(m, 2H), 7.20-7.22(m, 4H),
7.26-7.27(m, 1H), 7.39-7.42(m, 2H), 8.09-8.15(m, 3H)

~ 5-Ethoxy-2-(3-fluoro-4- {3-[4-(3-0xo-morpholin-4-y1)-phenyl}-ureido } -phenyl)-6-mor

-pholin-4-yl-pyrimidine-4-carboxvlic acid ethyl ester
)
N
EtO : :
<N |/\ (o]
N ¥e;
N N o

H H




[ 0088] A m xture of di-imdazol-1-yl-nethanethione (0.5 g, 1.50eq.),

i mdazole (0.03 g, 0.3 eqg.) and CH3CN (7 m) was added dropwi se to

4- (15- met hQuyo fiyg¥deRNOl i N- 4-yl - pyrim di n- 2-y1) - phenyl amipgg/shi1Hosssarl- O eq.)
in CH2C12(5 m) at 0OC. Wen S.M is disappear in TLC, dropping

benzene- 1 2-diam ne(0.37 g, 3.0 eq) to the solution for 3 hrs at 50C. The
sol vent WaHNMRc(ﬁ@(MMHz \ABO-de]Hd . 24elsi2|8(1rm r3g1)s bB 21 IDmwaE),Sr Y EitnalHi.zed in a

EA solution, and filtered to given a light yellow solid, which vvas t hen
dried in vdeve/a(E. dRhe-83-383pnoth: 8-8063. g»?i(ng 2Hp3. %%96(@%%24(%@

769, 7. gafar ohym 2y 30 TGekR: il g gk gl Pon R e 11y

6. 55- 6. 588120-813)(m, 4HY. R 80(s,2H)), 93288(H) 3H), 3.72-3. 75( m 8H).

4- (5- Met hoxy- 4- nor phol i n-4-yl -pyrim di n-2-yl)-benzene-1, 2-di am ne NH2
NH2 [0089] A m xture of

4- ( 5- met hoxy- 4- nor phol i n-4-yl -pyrimdin-2-yl)-2-nitro-phenylam ne (0.69 g,
1.0 eq.) and Pd/C (Cat.) in MeOH EA (10 nil/10 m) was prepared. The m xture
was shar k2d4-andine?-flasrovws®nyiySecthed-6-mdrplmlmi-4cy ipgrithalined4-Gathosylat r oom

tenperature. The m xture was filtered with Celite 454 and dried in vacuo to
give a bl Mﬁs—?—oe 1%19. 65 ¢, 99. 9% as a product NVR (500 MHz, CDC13-di):

68.03(s, 1H), 7.49(s, 1H). 7.36- ﬂj 6.50-6.51(d, 1H), 4.77(s, 2H),
b

4.49(s, 2H), 3.82(s, 3H), 3.70(s,
(1H Benzoi m dazol - 2-y1) - 1- 4- (5- net
nyTa m ne [ 0090] A m xture of go

1- (2- Am no- phenyl) - 3-[ 4- ( 5- met hoxy |4
phenyl ] -thiourea (0.3 g, 1.0eg.) PACQ. 18 g, 1.3eq.) in THF (10 m)
for 9 hrs at 80-90C. The mi xt ur e was dr| n vacuo, crystallized in a EA
solution, and then filtered to give a whine€ “ap,id (0.18 g, 68.36%, which
was then dried in vacuo to give of a product. IH NVR (500 MHz, DNMSO-d6):
611.2(s, 1H), 9.87(s, 1H), 8.20-8.22(d, 2H) 8.14(s, 1H), 7. 82-7. 84(d, 2H),

7. 28-7. 36(1qumeHso0 {199 (Socgtdy: 53381 S5 By, B39 143 m By, 3.79-3.80(m,

4H), 3.85-3.87(m, 4H), 3.94-3.99(m, 4H), 4.41-4.46(m, 2H), 6.37-6.39(m, 1H),
© 6.45-6.47(m, 1H), 7.89-7.92(m, 1H)

4-nor phol i n-4-yl - pyri mdi n-2-y1)-phe
Yor ptiol i n-4-yl -pyrimdin-2-yl)-

5-Ethoxy-2-(2-fluoro-4-phenoxycarbonylamino-phenyl)-6-morpholin-4-yl-pyrimidine

-4-carboxylic acid ethyl ester

o

N
EtO Shor
7,
Et0,C~ N j)L
N
H

'"H NMR (500 MHz, CDCls-d1): 81.33-1.36(m, 3H), 1.42-1.45(m, 3H), 3.82-3.84(m,

4H), 3.88-3.90(m, 4H), 3.96-4.00(m, 2H), 4.44-4.48(m, 2H), 7.13-7.14(m, 2H),
7.18-7.20(m, 2H), 7.39-7.48(m, 3H), 8.04-8.07(m, 1H)

5-Ethoxy-2-(2-fluoro-4-{3-[4-(3-0xo-morpholin-4-yl)-phenyl]-ureido} -phenyl)-6-mor
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5- (5- Met hoxy- 4- nor phol i n-4-yl -pyri m di n-2-y1) - 1H benzoi m dazol - 2-yl am ne

[ 0091] A m xture of

4- (5- met hweyofi/o3ogephol i n- 4-yl - pyrim di n- 2-y1l) - benzene- 1 peraBzii/mes3{0. 58 g,
1.0 eq.) and ACNH20 (5 nl/1 m). In ice bath, cyanogen bromde (0.3 g, 1.5
eq) was added to mxture sol utlon dropvm sely. The solution was stirred
over ni ghtP el i d = YWt a3 NaHCO3(sat.) sol ution, and
then filtered to glve a Ilght brown solid (0.32 g, 51.78%, which was dried
in vacuo to give a product. NVR (500 MHz, DWVSO-d6): 88.12(s, 1H), 8.06(s,

1H), 7.93-7.95(d, 1H), 7.14-@ d, 1H), 6.63(s, 2H), 3.86(s, 3H), 3.74(s,
e

8H) .
1- (4- Di net hyl am nonet hoxy- ph
-2 -yl)-phenyl Jurea NWVREt5Q0

1) - 344- ( 5- met hoxy- 4- nor phol i n-4-yl -pyrimdin
DMSO- d6) : 88. 8 1H) 8.60(s, 1H),

8.15-8.17(d , 2H), 8.13(s, 1R). 7.52(d, 2H), \nﬁ '36(d, 2H),
6.87-6.89(d, 2H), 4.00-gf)e K7 3.83 ( 73-3.74 (m, 8H),
2. 63-2.66(m, 2H), 1.90(s’ 6H) iy /@ I

Iz
\

'"H NMR (500 MHz, DMSO-de): §1.24-1.28(m, 3H), 1.30-1.33(m, 3H), 3.69-3.80(m,
10H), 3.89-3.97(m, 4H), 4.18(s, 2H), 4.34-4.39(m, 2H), 7.19-7.21(m, 1H),
7.29-7.31(m, 2H), 7.47-7.49(m, 2H), 7.55-7.58(m, 1H), 7.91(m, 1H), 8.88(s, 1H),
9.13(s, 1H)

2-14-[3-(4-Carbamoyl-phenyl)-ureido]-3-fluoro-phenyl }-5-ethoxy-6-morpholin-4-vyl-

pyrimidine-4-carboxylic acid ethyl ester

)

'H NMR (500 MHz, DMSO-ds): 81.25-1.28(m, 3H), 1.32-1.35 (m, 3H) , 3.75-3.76(m,
4H), 3.81-3.82(m, 4H), 3.89-3.93(m,2H), 4.36-4.40(m, 2H), 7.21(m, 1H),
7.51-7.53(m, 2H), 7.85-7.85(m,3H), 7.99-8.05(m, 3H), 8.29-8.32(m, 1H), 8.87(s, 1H),
9.39(s,1H)

2-{4-[3-(4-Carbamoyl-phenyl)-ureido]-2-fluoro-phenyl}-5-ethoxy-6-morpholin-4-yl-

pyrimidine-4-carboxyvlic acid ethyl ester
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3-{344- (5- Met hoxy- 4- nor phol i n-4-yl -pyri m di n-2-y1) - phenyl Fur ei dol - benzam de
1HNMR (500 MHz, DMVSO-d6): 88.92(s, 1H), 8.86(s, 1H), 8.17-8.19(d, 2H)

8. 14(s, Mwip,2011/8d568, 1H), 7.89(s, 1H), 7.53-7.55(d, 2H) pcTaBtndoes3{d, 2H),
7.33-7.37 (m 2H), 3.87(s, 3H), 3.73-3.74(m 8H)

1-[ 4- (5- Met hoxy- 4- nor phol i n-4-yl - pyri m di n-2-y1) - phenyl] - 3-t hi azol - 2-yl -ure
a 0 Me0.1AN | Is( NLS I HNWR MHz, DMSO-d6): 69.15(s, 1H), 8.20-8.22(d ,
2H), 8.14(s, 1H), 7.55-7.56( H, 7.39 (s, 1H), 7.20(s, 1H), 3.87 (s 3H

, 3.73-3.74 (m, 8H) N

144- ( 5- Met hoxy- 4- nor phol i RtQ4
razin -1-yl)-phenyli-urea
8.18-8.20(d, 2H), 8. 1l4(€to N7

3.87(s, 3H). 3.73-3.74(m 8H), 3. , (m 4H), 1.16-1.19(m 3H).
144-(5-N®thoxy-4-nnrpho|in-4-y|-pyr|ni¢k£&2-y - pheny11- 344- ( 3- oxo- nor phol
n-4 -yl)-phenyl]-thiourea | HNVR (500 , DVBO-d6): 610.00-10. 20 (n1 2H)
8 19 8.21(d, 2H), 8.16(s, 1H), 7.59-7.60(d, 2H), 7.51(s, 2H), 7.33-7.34(d,

4.19 3 3..72-
[4 5 v NN Giof M D T 247 a8 ST Bnras Spf ek s Hile,
10H), 3.79-3.80(m, 4H), 3.90-3.94(m, 2H), 4.34-4.38(m, 2H), 7.21-7.22(m, 2H),
7.59(m, 3H), 7.82-7.84(m, 3H), 7.93-7.9_6(m, 1H), 9.05(s, 1H), 9.20(s, 1H)

yrgmdin-2-y1) - pgenyl] - 3-[ 4- (4- met hyl - pi pe
500 MHz, DMSQ{d6): 69.22 (s, 111),
'NBg(d, 2H), 7.47(s, 2H)

2-[4-(3-Benzol1.3]dioxol-5-yl-ureido)-phenyl]-5-ethoxy-6-morpholin-4-yl-pyrimidin

e-4-carboxylic acid ethyl ester

'H NMR (500 MHz, DMSO-ds): §1.24-1.28(m, 3H), 1.32-1.35(m, 3H), 3.75(m, 4H),
3.82(m, 4H), 3.90-3.91(m, 4H), 4.37-4.38(m, 2H), 5.98(s, 2H), 6.77(m, 1H), 6.83(m,
1H), 7.21(s, 1H), 7.52-7.53(m, 2H), 8.15-8.17(m, 2H), 8.60(s, 1H), 8.87(s, 1H)

5-Ethoxy-2-{4-[3-(4-ethoxycarbonyl-phenvyl)-ureido]-phenyl}-6-morpholin-4-yl-pyri

midine-4-carboxylic acid ethyl ester
®
N
Etojl/gN
2 CO,Et
asacs¥¥en
N N

H H
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IH NMR (500 MHz, DMBO-d6): 68.70(s, 1H), 8.12(s, 1H), 8.12-8.10(d, 2H),
7.45(d, 2H), 5.90(s, 2H), 3.86(s, 3H), 3.72-3.73(m 8H).

[ 1- O- ( 5- Mebhoxiysdsesor phol i n-4-yl
n-1-yl1)-phenyl Furea IH NVR (500 MHz, DVSO d6): 88.95(3, 1H)

erazi

-pyrimdin-2-y1l) - phenyl jpe3as#1¢/dosset hyl - pi p

8. 75(s,

1H), 8.15-8.17(d, 2H), 8.13(s, 1H), 7.50-7.52(d, 2H), 7.34-7.36(d, 2H),
6.93-6.95(d, 2H), 3.87(s, 3H) 3.73-3.74(m 8H)

1-[4-(5- Nb
erazin -1-Yy

YK OIS AR s L%%éeﬁmﬁ?a% Spmdio e 1fy "

8.51(s, 1 7 3 , 50- 7. 52 d,
i (Z 84@%&2@@ 4{5)6919 iﬁl(g?'dh) 83 i?, 4159754978§QH3 7785 %ohﬁ)hz o (
2.54(s, 3M8S8- 790(m 2H) 8.17-8. 19(m 2H) 906(s 1H), 9.15(s, 1H)

2-(4-{3-[4-(2-Dimethylamino-ethoxy)-phenyl]-ureido} -phenyl)-S-ethoxy-6-m6rpholi

n-4-yl-pyrimidine-4-carboxylic acid ethyl ester
(0}

N
E«T]IJbN |
= 3 Y
N” N
H o H

'"H NMR (500 MHz, DMSO-ds): 81.24-1.28(m, 3H), 1.29-1.33(m, 3H), 2.20(s, 6H),
2.59(m, 2H), 3.75(m, 4H), 3.82(m, 4H), 3.90-3.91(m, 4H), 3.99-4.03(m, 2H),
4.37-4.38(m, 2H), 6.86(m, 2H), 7.35-7.37(m, .86(m, 2H), 7.35-7.37(m, 2H),
7.53-7.55(m, 2H), 8.14-8.16(m, 2H), 8.71(s, 1H), 9.04(s, 1H)

4-(3-14-[5-Ethoxy-4-( morpholine-4-carbonyl)-6-morpho1in-4-yl—pyrimidin;2-yl]-phen

yl}-ureido)-benzamide

EtO

*@@*

'H NMR (500 MHz, DMSO-ds): 81.24-1.28(m, 3H), 3.28(m, 2H), 3.56(m, 2H),
3.67(m, 4H), 3.75(m, 4H), 3.82(m, 4H), 3.88-3.92(m, 2H), 7.19(m, 1H), 7.51-7.56(m,
4H), 7.81-7.83(m, 3H), 8.17-8.19(m, 2H), 8.98(s, 1H), 9.02(s, 1H)

5-Ethoxy-2-{4-[3-(4-methanesulfonyl-pheny)-ureido]-phenyl }-6-morpholin-4-vl-pyri

midine-4-carboxvlic acid ethyl ester
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1- I sopropyl- 344- (5- net hoxy- 4- nor phol i n-4-yl - pyri m di n-2-y1) - phenyl | -urea
IH NVR (500 MHz, DMSO-d6): 68.49(s, 1H), 8.10-8.11(m 3H), 7.42-7.44(d,
2H), 6. 050O0111dsHs5683. 86(s, 3H), 3.72-3.76(m 811), 1.09¢trABtoTv/0635)7.
1- (4- Am no- phenyl) - 3-[ 4- ( 5- met hoxy- 4- nor phol i n-4-yl - pyri m di n-2-y1) - phenyl F
urea "H NWR (500 MHz, DMBSO,.d6): 58.89(s, 1H), 8.40(s, 1H), 8.13-8.15(m
3H), 7.49-7.51(d, 2H), 7.08-¢.09(d, 2H), 6.50-6.51(d, 2H), 4.77(s, 2H),
3.86(s, 3H), 3.73-3.74(m 8HL
4- 044- (5- Met hoxy- 4- nor pholi n- 4 y1-pyrim di n-2-y1) - phenyl] - ur ei do} - benzoi c
acid '"HNW (500 MHz, D N 29.38 (s, 1H), 9.27(s, 1H), 8.18-8.20(d,
2H), 8.14(s, 1H), 7.87-7.88(f, RH),k 7.55-7.59(m 41, 3.87(s, 3H),
3.73-3.74(m 8H) Et0,C~ °N 0 2213
1- (6- Bromo- pyri di n-3-y1) - 344- ( 5- x - lin-4-yl-pyrimdin-2-yl)-ph
enyll -urea 1HNMR (500 MHz, DMBSO-d6):[369.p5-9.06(d, 2H), 8.47(s, 1H),
8.18-8.20(d, 2H), 8.14(s, 1H), 7.90-7.92(d; 1H), 7.52-7.56(m 3H), 3.87(s,
3H), 3.73-3.74(m 8H).
L (5 e AR PR ARAS hAkstsa: AV3L AR, Sy DaPsstu i) 4 Pagipe! 1 n-4-v!
3.75-3.76(m, 4H), 3.82-3.83(m, 4H), 3.90-3.93(m, 2H), 4.35-4.39(m, 2H),
7.56-7.58(m, 2H), 7.69-7.71(m, 2H), 7.82(m, 2H), 8.18-8.19(m, 2H), 9.10(m, 1H),

9.25(s, 1H)

5-Ethoxy-2-[4-(3-isopropyl-ureido)-phenyl]-6-morpholin-4-vy]l-pyrimidine-4-carboxvli

()

¢ acid ethyl ester

EtO_Ap
| _
Et0,C~ °N JOLJ\
N” N

H H
"H NMR (500 MHz, CDCls-d1): $1.14-1.15(m, 6H), , 1.32-1.35(m, 3H), 1.41-1.43(m,

3H), 3.81-3.82(m, 4H), 3.87(m, 4H), 3.94-3.99(m, 2H), 4.44-4.47(m, 2H),
4.83-4.85(m, 1H), 6.77(s, 1H), 7.34-7.36(m, 2H), 8.22-8.24(m, 2H)

2-[4-(3-tert-Butyl-ureido)-phenyl]-5-ethoxy-6-morpholin-4-yl-pyrimidine-4-carboxyli

()

¢ acid ethyl ester




1HNVR (500 MHz, DMSO-d6): 68.88(s, 1H), 8.50(s, 1H), 8.13-8.18(m 4H),
7.72-7.74(m 2H), 7.50-7.52(d, 2H), 6.81-6.83(d, 1H), 3.87(s, 3H),

3. 69- 3. 74420 idids683- 30-3. 36(m 4H). PCT/IB2010/003347 _

1- 1- 4- (5- Met hoxy- 4- nor phol i n-4-yl -pyri m di n-2-y1) - phenyl11- 3-[ 4- (nor phol i ne-
4-carb onyl)-phenyl]Jurea NWR (500 MHz, DWVSO d6): 68.95-8.97(d, 2H),
8.18-8.19(d, 2H), 8.14(s, 1H), 7.52-7.54(m 4H), 7.36-7.37(d, 2H), 3.87(s,

3H), 3.73 3.43-3.48

> wor o0 3 0SMRSAB Nt Gt L PSR a1l Y SRR BAE R, 1rR
g5g8 ?'\,’Hg 4(W§)87(r§74}%1 3042 68, 35); 4 8448708 HaMs ks 18), 8m, 35 -

[ 2- FI uor 048D (A3 reBBany2H), stphod(n) 2#Dy| - pyri mi di n- 2-y1) - pheny1] - car bani c
acid phenyl ester 1HNWR (500 MHz, CDC13-di): 68.12(s, 1H), 8.06-8.09(m
2H), 7.40-7.43(m 3H), 7.27-7.29(m . 2H), 7.21-7.22(m 2H), 3.90(s, 3H),

v -phe -6-mohohn 4-
| HNMR ( 5001- Mizrmdi)ﬂ@@cdﬁ)bxvl&Badi)&émvléswr 7. 84- 7 88(m 1H) 6. 47-6.49(m 1H),
6.40-6.43(m 1H), 3.88-3.89(m 5H), 3.81-3.88(m 8H).
13- Fl uor o- 4- ( 5- net hoxy- 4- nor phol i n-4-yl -pyrim di n-2-y1)-phenyl] -carbam c
acid phenyl ester o :

N
EtO. XN
I < ) H\ /O
SRS Edre
0]
N N
H H

'"H NMR (500 MHz, DMSO-ds): 81.26-1.27(m, 3H), 1.32-1.34(m, 3H), 2.92(s, 3H),
3.75-3.76(m, 4H), 3.81-3.82(m, 4H), 3.88-3.93(m, 2H), 4.35-4.39(m, 2H),
7.14-7.16(m, 2H), 7.42-7.43(m, 2H), 7.53-7.55(m, 2HO, 8.15-8.17(m, 2H), 8.71(s,
1H), 8.90(s, 1H), 9.46(s, 1H) |

2-{4-[3-(4-Acetylamino-phenyl)-ureido]-phenyl}-5-ethoxy-6-morpholin-4-yl-pyrimid

ine-4-carboxvlic acid ethyl ester
0

Etozcr)\g @

'"H NMR (500 MHz, DMSO-ds): 81.25-1.27(m, 3H), 1.32-1.34(m, 3H), 2.01(s, 3H),
3.75-3.76(m, 4H), 3.81-3.82(m, 4H), 3.88-3.93(m, 2H), 4.35-4.39(m, 2H),
7.36-7.78(m, 2H), 7.48-7.49(m, 2H), 7.53-7.55(m, 2H), 8.15-8.16(m, 2H), 8.66(s, 1H),
8.91(s, 1H), 9.83(m, 1H)

ZI
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| HNVR (500 MHz, CDC13-di): 87.99-8.04(m 2H), 7.39-7.46(m 3H),
7.15-7.27(m 5H), 3.90(s, 3H), 3.82(s, 8H.

4- { 342- Fhygnorimsbsss et hoxy- 4- nor pholi n- 4-y1- pyri rni di n- 3cyaB20heaydrur ei dol
-ben zam de Iff NVMR (500 MHz, DMBO-d6): 69.56(s, 1H), 8.99(s, 1H),
8.22-8.25(m 1H), 8.15(s, 1H), 7.99-8.05(m 2H), 7.82-7.84(m 3H),
7.52-7.54(d, 2H), 7.20(s, 1H) 3.88(s, 3H), 3.72-3.75(m 8H)

8. 20- 8. 216%1m?d‘ﬂyl @eékﬁ&)@’hc%@detﬂyl@fe? 76(m 1H) 7.59-7. 61(d 2H)

7.53-7.54(m 1H), 7.01-7.03(m 1IH), 3.87(s, 3H), 3.73-3.74(m 8H).

142- Fl uor o- 4- ( 5- met hoxy- 4- rror phol i n-4-yl -pyrimdin-2-yl)-phenyl] - 344- ( 3- oxo0
-nmo rpholin-4-yl)-phenyl }-urea | HNVR (500 MHz, DWMBO-d6): 69.50(s, 1H),
9.01(s, 1H), 8.21-8.25(m '

'H NMR (500 MHz, DMSO-ds): 81.19-1.22(m, 3H), 1.26-1.29(m, 3H), 3.69-3.73(m,
6H), 3.86-3.96(m, 8H), 4.17(s, 2H), 4.34-4.38(m, 2H), 7.33-7.34(m, 2H), 7.66-7.68(m,
2H), 9.34(s, 2H), 10.50(s, 1H), 11.58(s, 1H)

2'-[3-(4-Carbamovl-phenyl)-ureido]-5-ethoxy-6-morpholin-4-vy1-[2.5'|bipyrimidinyl-4

-carboxylic acid ethyl ester

o} /©)LNH2
M

N
H

'"H NMR (500 MHz, DMSO-ds): 81.24-1.29(m, 3H), 1.32-1.35(m, 3H), 3.76-3.77(m,
© 4H), 3.88-3.95(m, 6H), 4.36-4.41(m,2H), 7.26(s, 1H), 7.73-7.75(m,2H), 7.86-7.90(m,
3H), 9.38(s, 2H), 10.62(s, 1H), 11.81(s, 1H)

2'-[3-(4-Acetylamino-phenyl)-ureido]-5-ethoxy-6-morpholin-4-v1-[2.5']bipyrimidinyl-

4-carboxvlic acid ethyl ester
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1H), 8.15(s, 1H), 7.98-8.05(m 2H), 7.49-7.51(d, 2H), 7.29-7.31(d, 2H),
4.18(s, 2H), 3.95-3.97(m 2H), 3.88(s, 3H), 3.69-3.76(m 10H).

1-[3-F uqrv@zf}néo‘éogmt hoxy- 4- mor phol i n-4-yl - pyri m di n- 2- y brrRBanyddsser [ 4-(3-0
x0-no rpholin-4-yl)-phenyli-urea  1HNWR (500 MHz, DMSO-d6): 89.31(s, 1H),
9.10(s, 1H), 8.14(s, 1H), 7.8957.92(m, 1H), 7.47-7.54(m 3H), 7.26-7.28(d,
2H), 7.18(s, 1H), 4.16(s, 2H)y; 93- 3. 95(m 2H), 3.86(s, 3H), 3.68-3.70(m

10H) 4-
{343- Fl uor 0- 4- (5- net hoxy- 4- nor phol i n-4-yl - pyri m di n- 2-y1) - pheny1} - ur ei dol
-ben zam de NMR (500 O d6): 88.16(s, rliH)’ 7.92(s, 1H),

7.80-7.82(m 3H), Eto

N
NN o]
| /@’ Y
o N/)\ﬂJLH o

'"H NMR (500 MHz, DMSO-de): §1.24-1.29(m, 3H), 1.32-1.35(m, 3H), 2.05(s, 3H),
©3.76-3.77(m, 4H), 3.88-3.95(m, 6H), 4.36-4.41(m,2H), 7.55(m, 4H), 9.35(s, 2H),
9.89(s, 1H), 10.46(s, 1H), 11.45(s, 1H)

5-Ethoxy-2-(4-{3-[4-(4-methanesulfonyl-piperazin-1-vl)-phenvyl]- ure1do} phenyl)-6-

morpholln 4-y]- pyrlmldme 4-carboxylic acid ethyl ester

)

e
EtO 2S¢
| N I/\N Y

'"H NMR (500 MHz, DMSO-de): §1.25-1.27(m, 3H), 1.32-1.34(m, 3H), 2.92(s, 3H),
3.15-3.16(m, 4H), 3.23-3.25(m, 4H), 3.75-3.76(m, 4H), 3.81-3.82(m, 4H),
3.88-3.93(m, 2H), 4.35-4.39(m, 2H), 6.92-6.94(m, 2H), 7.33-7.35(m, 2H),
7.53-7.54(m, 2H), 8.14-8.16(m, 2H), 8.53(s, 1H), 8.86(s, 1H)

5-Ethoxy-6-morpholin-4-y1-2-{4-[3-( 2-6x0-2,3-dihydro-benzooxazol-6-yl)-ureido]-ph

enyl}-pyrimidine-4-carboxylic acid ethyl ester

f*@ 1, =
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7.56-7.58(m 3H), 7.19-7.30(m 2H), 3.88(s, 3H), 3.71-3.72(m 8H), 3.16(s,
2H) .

144- ( 5- Mewbesyisogesser pholi n- 4-y1-pyri m di n-2-y1) - pheny11p8TpgLoiicoesss y1-t hi o
urea 1HNMR (500 MHz, DMSO-d6): 810.30-10.10(m 2H), 8.60(s, 1H),
8.31-8.32(d, 1H), 8.20-8.22(m 2H), 8.16(s, 1H), 7.94(s, 1H), 7.58-7.61(m
2H), 7.36-7.37(d, 1H), 3.88(s, 3H), 3.72-3.76(m 8H)

N-(3-{3- -4~ h dol - ph
V1) a oot AR 07 GATIESE frett Sk B D638 4¥m) ?—@p%ny%%‘(’gfﬁlll—lg PrEr
2H)75 g 18_6%,39%"!)}1) §91983§}(%P(zﬁl) z?kb 43@(&7;&%) 639@6 95%17 ﬁ(ﬂ? 7@)5'!)7 07§m51 . 55(m
N- ( 3- Di neﬂHy|7a$ﬁ ﬁééﬁnd@)lﬁ-lé 8[13744}, @H) r&?ﬁ&an9ﬂﬁfsphﬁl)l n- 4 yI pyrim din-2-y
1)- nhenyl]-ureido} -benzamde O MeOTL IN Iff NWVR (500 MHz, DMSO- d6):
69.08-9.10(d, 2H), 8.36(s, 1H), 8.18-8.19(d, 2H), 8. 14(s, 1H), 7.77-7.78(d,

2H), 7. 5227{45[?((%%A€e'r01am§108&(r§hn -35)-urRido}-phery{ Bt etBbby-6-totphadindRiBpy 2H) ,

2.15(s, 6H), _
5- Met hoxy rimidine aqid 2Bl Bstelyr i mi di ny1-2' -ylamine N NH2 NMR (500
MHz, CDC13-di): 69. 14(s, 2H), &.96(s, 1H), 5.20(s, 2H), 3.89(s, 311),

3.82(s, 8H).

N
EtO S

H
- N
N)\©\O /I \n/
I B YR

"H NMR (500 MHz, DMSO-ds): 81.20-1.23(m, 3H), 1.27-1.30(m, 3H), 2.02(s, 3H),
3.71-3.72(m, 4H), 3.78(m, 4H), 3.84-3.87(m, 2H), 4.32-4.34(m, 2H), 7.50-7.52(m,
2H), 7.77-7.79(m, 1H), 7.96(m, 1H), 8.11-8.13(m, 2H), 8.38(s, 1H), 8.75(s, 1H),
9.01(s, 1H)

EtO

=
Iz

[0074] Example 2: Preparation of compounds of formula (I) in scheme 5

[2-(4-Amino-phenyl)-5-ethoxy-6-morpholin-4-yl-pyrimidin-4-yl]-methanol

3

EtO o
HO N’)\@\
NH,
[0075] NaBH, (192 mg, 5 eq.) was added to a stirred solution of

2-(4-amino-phenyl)-5-ethoxy-6-morpholin-4-yl-pyrimidine-4-carboxylic acid ethyl
ester (378 mg, 1 eq.) in EtOH (12 ml) and the mixture reacted to reflux overnight.
The mixture was quenched with H,O, the solvent removed in vacuo, and the residue
extracted with EA and washed with brine. The crude was purified by
chromatography to give a product (267 mg, 80%).
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(5- Met hoxy- 4- nor phol i n-4-y142, 5" Thi pyri m di nyl-2'-y1l)-carbam c acid phenyl
ester NVR (500 MHz, CDC13-di): 69.47(s, 2H), 8.51(s, 1H), 7.99(s, 1H),
7.39-7. 4240n202880568. 26- 7. 29(m 3H), 3.91(s, 3H), 3.80(spc8hB2010/003347

4-13-[ 3- Fl uor o- 4- ( 5- met hoxy- 4-nor phol i n-4-yl - pyri m di n-2-y1) - phenyl | -urei do
| - ben zam de 1IHNVR (500 MHz, DMSO-d6): 69.39(s, 2H), 8.19(s, 1H),
7.86-7.88(m 2H), 7.72-7.74(m 2H), 7.56-7.57(m 1H), 7.25(s, 1H),

6. 50- 6. 51( S (. ~82( OLB- , :

N (4- {344 (YRR 00, oD ORI 12y PSP R ondbont, 139%: 4 - pneny

1)-m et hané’slcd TZHmaﬁ]?l}é73(rﬂJ-2}Nle(758)D9(M42H)DNBO d6): 89.09(s, 1H), 8.91(s,

1H), 8. , : 2 7.42-7.44(d, 2H),

7.13-7. 14t4 39 -ethoxy760-morphglin-4 vl pyrp : ethandlyy (g5 3H).

144- ( 5- Met hoxy 4- rmr phoI i n- 4 yI yr| mﬁ az yl) phenyl] 3- (2-o0xo0- 2, 3-di hydr
50

0- be nzooxazol - 6-y1l)-urea 114 NWMR ( MHz, DMSO d6): 88.99(s, lH)
8.92(s, 1H), 8.16-8.18(d, 2H), 8. 13(s 7.52-7.53(d, 2H), 7.47(s, 1H),

7.15-7.16(d, 1H), 6.90-6.92(d, 1H) g.8I(s, 3H), 3.73-3.74(m 8H).
1- (5- Met hoxy- 4- nor phol i n-4-y142, 51b| p I’\Idl nyl-2'-yl)-344-(3-oxo-norpholin
-4-y 1)-phenyl] -urea WD 2011/ |

[0076] NaBH, (0.64 g, 4 eq.) was added to a stirred solution of

2-chloro-5-ethoxy-6-morpholine-4;yl—pyrimidine-4-carboxlylic acid ethyl ester (1.34
g, 1 eq.) in EtOH (20 ml) and the mixture reacted to reflux for 2h. Thé mixture wés
quenched with H,O, the solvent was removed in vacuo, and the residue was extracted

with EA, washed with brine, and concentrated to give a product (1.13 g, 97.3%).

'H NMR (500 MHz, CDCls-d)): $1.34-1.37(m, 3H), 3.37(s, 1H), 3.77-3.84(m, 10H),
4.63-4.64(m, 2H)

(2-Chloro-5-ethoxy-6-morpholin-4-yl-pyrimidine-4- carbaldehyde

()

EtO X\
|

OHC”™ N

Cl

[0077] To a suspension of Dess-Martin periodinane in CH,Cl, (15%, 11.2 ml,
1.1 eq) was added to a stirred solution of
(2-chloro-5-ethoxy-6-morpholin-4-yl-pyrimidin-4-yl)-methanol (1.13 g, 1 eq.) in
CH,Cl; (20 ml) and the mixture was reacted at r.t. for 2h. The mixture was
quenched with NaHCOs(sat), extracted with EA, and washed with brine. The crude
was purified by chromatography to give a product (1.08 g, 80.8%).

'H NMR (500 MHz, CDCl3-d;) 51.38-1.43(m, 3H), 3.77-4.01(m, 10H), 10.06(s, 1H)
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1HNVR (500 MHz, DVBO-d6): 611.59(s, 1H), 7.67-7.59(d, 2H), 7.35-7.37(d,
2H), 4.19(s, 2H), 3.81-3.82(m 2H), 3.72(s, 8H). 10.47(s, 1H), 3.96-3.98(m
PCT/ 1B20WbQ0B287569. 37(s, 2H), 8.18(s, 1H), 2H), 3. 90(spc3hB2010/003347

2- Chl oro-4-nor pholin-4-yl-pyrimdin-5-0ol 0 HOL,N I 1( C [0092]A m xture of

4-(2-chl or o-5- met hox -pyrlmdln 4- yl) rmrphollne (5.0g, 1.0 eq.) _and CH2C12
(20 I'ﬂ) ,,,@!;_f’ i’é‘f. § 4 pethangsyyy eyl PEX f‘ullu,f‘u‘d.o.n‘ Amr.Lli" D g, 8.0
eq.) Oml) in ice bath. After dropping, the resulting solution

st rr (ﬁ%ﬂggn ight at roomtenperature. The resultant m xture was
extracted with EA and t he conbi ned organi eOkayers were washed with brine
and dried in vacuo to give a light yello sglid (4.18 g, 89.23% as a
product. 1H NMR (500 MHz, Dl\/lSOd(‘y) 810. 32KS, 1H), 7.67(s, 1H),
3.72-3.73(m 4H), 3.65-3.66(m
4- (2- Chl or 0- 5- ( 2- Mor phol i n- 4et kafx
rN(3(LN NCI [0093]A m xt ure of NC r phol i n-4-yl - pyrim di n-5- o0l
(0.1g, 1. % 2-chl org- ethyl)- nDrphollne hydrochl oric acid (0.12 g,
1.5 eq.) eﬁ‘?ﬂf kZCO3 (AOml’SWEjOfB 0 eq.) in 1,4-dioxane (5 m) was heated at 90
C and ref EA and
The cortbi ?%?%g%‘éﬁ?@kﬂ@%noréﬂ&ﬂee@w fjﬁﬂhld‘fﬂéﬁ YhBo¥Hfic G8liTRR edehl i 7

mg, 1 eq.), 1-methanesulfonyl-1-piperazine (197 mg, 1.2 eq.) and

'8"\'1 4-y1) - rmrpholine 0

trimethylorthoformate (0.33 ml, 3 eq.) was stirred in 1,2-dichloroethane (6 ml) for 6 h
at room temperature. To this was added sodium triacetoxyborohydride (530 mg, 2.5
eq.) and the reaction mixture was stirred ovemight at room temperature. The
mixture was then quenched with brine, exacted with CH,Cl,, and dried, and the
solvent was removed in vacuo. The residue was triturated with EA/Hex to yield
4-[2-chloro-5-ethoxy-6-(4-methanesulfonyl-piperazin-1-ylmethyl)-pyrimidin-4-yl]-m
‘orpholine as a white solid (336 mg, 80%).

'H'NMR (500 MHz, CDCls-d,): §1.35-1.38(m, 3H), 2.69-2.70(m, 4H), 2.77(s, 3H),
3.26(m, 4H), 3.59(s, 2H), 3.79-3.86(m, 10H)

3-[5-Ethoxvy-4-(4-methanesulfonyl-piperazin-1 -ylmethvl)-6-m0rpholin-4-vl-pyrimidin

-2-yl]-phenol

ozs

\
/)\©/
'H NMR (500 MHz, DMSO-dg): 51.31-1.34(m, 3H), 2.66(m, 4H), 2.86(s, 3H),

3.10(m, 4H), 3.61(s,2H), 3.74(m, 8H), 3.90-3.93(m,2H), 6.82-6.84(m,1H),
7.23-7.26(m, 1H), 7.71(m, 2H), 9.50(s, 1H)

4-[2-Chloro-5-ethoxy-6-(4-methyl-piperazin-1-ylmethyl)-pyrimidin-4-yl]-morpholine
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washed with brine and dried in vacuo to give a yellow solid (0.18 g,

68.02% as a product. 1H NWR (500 WMHz, CDC13-di): 67.73(s, 1H)

4.07- 4. 09 0n20280568. 86-3.88(m 4H), 3.76-3.78(m 4H), 3p06®aB201d/(ess47H) ,
2.75-2.77(m 2H), 2.50-2.53(m 4H).

4- (5-(2-nor phol i n-4-yl - et hoxy) - 4- nor phol i Q- 4-yl - pyri m di n-2-y1) - phenyl am ne
NH2 NMR (500 MHz, CDC13-di): 68.13-8. ‘gﬁd 2H), 7.97(s, 1H)

6.71-6.72(d, 2H), 4.12-4.14(m 2H), 3.9 91(m 4H), 3.87-3.83(m 4H),
3.82-3.83(m 4H), 2.78-2.80(m 2H), 2.50-?.58(m 4H).

{444- Mor phol i n- 4- y1- 5- ( 2- nor phohgr4ER Xy) - pyrimidi n-2-y1J- phenyl | - car
bam c¢ acid phenyl ester 1H NNEEQS@ )LCDClS di): 68.31-8.32(d, 2H
8.01(s, 1H), 7.53-7.55(d, 211) - CRH), 7.20-7.26(m 311)

7.09(s, 1H), 4.22-4.24(m 2H), 3.91-3. 93(n1 4H), 3.83-3.85(m 4H),
3.77-3.80(m 4H), 2.87-2.89(m 211), 2.64-2.66(m 4H).

1-[ 4- ( I\/br (NN/IRE{S@G M aIYAl-dph 8 hp#1- 331 ind 34D, 10T pROBH N 198(hr, 3H)2- nor phol i n- 4

-yl - ny| -urea 114 NWR (500 MHz, DMSO- d6):
59. 19- 0. 22)% z‘ﬁg{) Ené% 2é)=138%%3%§&5‘y 053)14(& 1H), 7.53-(7.55(d, 4H) )
7.35-7. 37(d 2H), 4.17-4.19(m 2H), 3.79-3.81(d, 4H), 3.73(s, 4H), 3.59(s,
4H) 3. 56(s, 4H) 3. 49(s 4H), 2.70-2.71(d, 2H), 2.36(s, 4H).

s 0 A4 ' Ay ] pheliney 1] - pheny1} -3

[4 ( 3 0X0- nDrpholln 4 yl) phenyll-ureaoo rNCN (3)Isr

N
I
|\/N NJ\CI

[0079] - A mixture of

- 2-chloro-5-ethoxy-6-morpholine-4-yl-pyrimidine-4-carboxlylic acid ethyl ester (878
mg, 1 eq.), morpholine (0.34 ml, 1.2 eq.) and trimethylorthoformate (1.06 ml, 3 eq.)
was stirred in 1,2-dichloroethane (20 ml) for 6 hrs at room temperature.  To this was
added sodium triacetoxyborohydride (1.71 g, 2.5 eq.) and the reaction mixture was
stirred overnight at room temperature. The mixture was then quenched with brine,
exacted with CH,Cl,, and dried, and the solvent was removed in vacuo. The crude

was purified by chromatography to give a product (1.0 g, 91%).

'HNMR (500 MHz, CDCls-d,): 81.33-1.36(m, 3H), 2.56(m, 4H), 3.50(s, 2H),
3.68-3.69(m, 4H), 3.77(s, 8H), 3.86-3.90(m, 2H)

4-[5-Ethoxy-4-(4-methanesulfonyl-piperazin-1-ylmethyl)-6-morpholin-4-vl-pyrimidin
-2-yl]-1H-indazole

EtO

0\ /O

NH
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| HNVR (500 MHz, DWVBO-d6): 69.20(s, 1H), 9.19(s, 1H), 8.14-8.18(m 3H),
7.53-7.54(d, 2H), 7.48-7.50(d, 2H), 7.27-7.29(d, 2H), 4.18(s, 4H),

3. 95- 3. 97\‘]6]20121']@80566. 79- 3. 80( S, 4H) , 3. 73( S, 4H) , 3.68- 31)&9‘1&01&[793347
3.55-3.56(m 4H), 2.69-2.71(m 2H), 2.45(s, 4H).

4- (3-{444- Mor phol i n-4-y1-5-(2-nor phol i n-4-yl - et hoxy)-pyri mdin-2-yl]-phenyl
}-urei do)-benzam de 1H NVR (500 WHz, DWVSO-d6): 69.30-9.50(m 2H),
8.14-8. 180mN131!Ri)(506 lvﬁQz tlﬁ@%f&,) 3fr30- 1742331 %}@Gim(s@ﬁ) 283186 m, 4H),
4.17-4.19(m 2H), 55356( 4H) ,

2. 69 2. 71(3;ﬁ0(121|—|§H) 2 8369( SH) AH$6-3. 88(m 8H), 3.95-3. 99(m 2H) 7.46- 749(m 1H),

7.57-7.58(m, 1H), 8.20-8.21(m, 1H), 9.01(s, 1H)

4-[5-Ethoxy-4-(4-methanesulfonyl-piperazin-1-ylmethyl)-6-morpholin-4-yl-pyrimidin

-2-yl]-phenylamine

'"H NMR (500 MHz, CDCls-d;): §1.34-1.39(m, 3H), 2.78(s, 3H), 2.79-2.83(m, 4H),
3.28(m, 4H), 3.71(s, 2H), 3.78-3.83(m, 8H), 3.89-3.92(m, 2H), 6.70-6.72(m, 2H),
8.13-8.15(m, 2H)

4-[5-Ethoxy-4-(4-methyl-piperazin-1-ylmethyl)-6-morpholin-4-yl-pyrimidin-2-vy1]-1H

-indazole

EtO.

'H NMR (500 MHz, CDCls-d;): 81.38-1.41(m, 3H), 2.33(s, 3H), 2.57(m, 4H), 2.79(m,
4H), 3.77(s, 2H), 3.85-3.88(m, 8H), 3.97-4.01(m, 2H), 7.44-7.47(m, 1H), 7.55-7.56(m,
1H), 8.20-8.21(m, 1H), 9.02(s, 1H)

4-[5-Ethoxy-4-(4-methvl-piperazin-1-ylmethyl)-6-morpholin-4-yl-pyrimidin-2-yl1-ph

enylamine
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1-14- [4-Morpholin-4-y1-5-(2-norpholin-4-yl-ethoxy)-pyrimdin-2-yl]
-pheny1l-3-pyri din-4-yl-urea O N 1H NMR (500 MHz, DMVMSO d6): 69. 68(s,

1H), 9. 45¢e,20ikds0568. 34- 8. 35(d, 2H), 8.17-8.19(d, 2H), 8ptB(iB201d/b)3347
7.54-7.56(d, 2H), 7.45-7.48(d, 2H), 4.18(s, 2H), 3.79-3.80(m 4H),
3.73-3.74(m 4H), 3.55-3.57(m 4H), 2.$3-2.64(m 2H), 2.50-2.57(m 4H).

1- (4- Met hanesul f onyl - phenyl) - 3-[ 4- (5{mefjhoxy- 4- nor phol i n-4-yl -pyri m di n-2-y
1)-ph enyl]-urea | HNMR (500 MHz, d6é): 69.72(s, 1H), 9.45(s, 1H),

8.18-8.20(d, 2H), 8.14(s, -7.82(d, 2H), 7.71-7.73(d, 2H),
7.56-7.58(d, 2H), 3.87(s, 31‘191/\5{5

S(m 8H), 3.15(s, 311).

NH,
'H NMR (500 MHz, CDCl3-d;) §1.34-1.36(m, 3H), 2.31(s, 3H), 2.52(m, 4H), 2.73(m,
4H), 3.66(s, 2H), 3.77-3.83(m, 8H), 3.89-3.93(m, 2H), 6.69-6.71(m, 2H), 8.15-8.17(m,

2H)

4-(5-Ethoxy-4-morpholin-4-vyl-6-morpholin-4-ylmethyl-pyrimidin-2-yl)-1H-indazole
O

EtO__A

'H NMR (500 MHz, CDCls-d}): 81.38-1.41(m, 3H), 2.72(m, 4H), 3.75-3.76(m, 6H),
3.85-3.88(m, 8H), 3.99-4.03(m, 2H), 7.46-7.47(m, 1H), 7.54-7.56(m, 1H),
8.21-8.22(m, 1H), 9.03(s, 1H)

4-(5-Ethoxy-4-morpholin-4-yl-6-morpholin-4-vlmethyl-pyrimidin-2-yl)-phenylamine
0 _

Ei\ﬁ
'H NMR (500 MHz, CDCls-d,): 81.34-1.39(m, 3H), 2.68 (m, 4H), 3.64(s, 2H),
3.72-3.73(m, 4H), 3.78-3.83(m, 8H), 3.91-3.95(m, 2H), 6.69-6.70(m, 2H),

8.15-8.16(m, 2H)

1-{4-[5-Ethoxy-4-(4-methanesulfonyl-piperazin- 1 -ylmethyl)-6-morpholin-4-yl-pyrimi

din-2-vl]-phenyl}-3-phenyl-urea
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144- ( 5- Met hoxy- 4- nor phol i n-4-yl - pyri m di n-2-y1) - pheny1] - 344- ( nor phol i ne- 4-s
ul fo nyl)-phenyl]-urea 1IHNVR (500 MHz, DMSO-d6): 69.52(s, 1H), 9.23(s,
1H), 8:19w8.280(0s68H) , 8.14(s, 1H), 7.72-7.74(d, 2H), 7p6daB2066/0a3472H),
7.55-7.57(d, 2H), 3.87(s, 3H), 3.73-3.74(m 8H), 3.62-3.64(m 4H), 2.84(m

4H) . o

Eﬁﬁﬁ@ ¥s

'H NMR (500 MHz, CDCl3-d}): 81.35-1.38(m, 3H), 2.73(s, 3H), 2.77(m, 4H), 3.24(m,
4H), 3.71(s, 2H), 3.81-3.82(m, 8H), 3.87-3.92(m, 2H), 7.05(m, 1H), 7.32-7.45(m, 6H),
8.21-8.22(m, 2H) |

Oxy
/ \N

1-{4-[5-Ethoxy-4-(4-methyl-piperazin-1-ylmethyl)-6-morpholin-4-yl-pyrimidin-2-yl1]-

phenyl}-3-phenyl-urea

0

Eil*
'H NMR (500 MHz, DMSO-de): $1.30-1.33(m, 3H), 2.16(s, 3H), 2.36-2.63(m, 8H),

3.53(s, 2H), 3.74(m, 8H), 3.91-3.93(m, 2H), 6.98-6.99 (m, 1H), 7.27-7.30(m, 2H),
7.46-7.47(m, 2H), 7.53-7.53(m, 2H), 8.18-8.20(m, 2H), 8.83(s, 1H), 9.00(s, 1H)

1-[4-( 5-Ethoxy-4-morpholin-4-yl-6-morbho1in-4-ylmethy1-pyrimidin—2-vi)-phenvl]-3-
®
N
o/ﬁEt\o/\(kN

L~ N’J\CL iHO

phenyl-urea

N
H

'"H NMR (500 MHz, CDCls-d,): 81.35-1.38(m, 3H), 2.65 (s, 4H) , 3.66(s, 2H),
3.69-3.71(m, 4H), 3.80-3.82(m, 8H), 3.90-3.95(m, 2H), 7.02-7.05(m, 1H),
7.23-7.37(m, 6H), 8.21-8.23(m, 2H)
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Pyridin-4-yl-carbam c acid phenyl ester 1H NWMR (500 MHz, CDC13-di):
68.50-8.51(m 2H), 7.88(s, 1H), 7.39-7.45(m 4H), 7.27-7.28(m 1H),
7.17-7. 2240120 21980568 PCT/IB2010/003347
1- 14- (5- Met hoxy- 4- nor phol i n-4-yl - pyri m di n-2-y1) - phenyl] - 3- pyri di n-4-yl -ure
a 1HNWR (500 MHz, DMSO-d6): 89.32(s, 1H), 9.22(s, 1H), 8.35-8.36(d, 2H),
8.18-8.20(d, 2H), 8.14(s, 1H), 7.54-7.55(d, 2H), 7.44-7.45(d, 2H), 3.87(s,
3H), 3. 7013444EMo:8H)-morpholin-4-yl-6-morpholin-4-ylmethyl-pyrimidin-2-y1)-phenyl]-3- _
1-[ 4- (4- Met hanesul f onyl - pi perazi n- 1-y1) - pheny1]-3-T4- (5- met hoxy- 4- nor phol i n
- 4-yl pyri phefiyirupeaydroshlonide] -urea 1HNMR (500 MHz, DMBO-d6): 88. 85(s,
1H), 8.57(s, 1H), 8.13-8.17(m iﬁo 7.50-7.52(d, 2H), 7.33-7.34(d, 2H),

7

6.92-6.94(d, 2H), 3.87(s, 3H), 3[(7293.73(m 8H), 3.22-3.24(m 4H),
3.15-3.16(m 4H), 2.92(s, 3H)s
{344- (5- Met hoxy- 4- nor phol i n- 4-
-pyridin-2- yl)-acetam deo
9.01(s, Hi), 8.82(s, 1H),
7.82-7.83(m 111), 7.52-7.

rim din-2-y1) - pheny1] - ur ei do}
0 Miz, DMBO d6): 610.37(s, 1H),

%éimg.skl), 8.00-8.05(m 1H),
NJLN
HCl - H H

'"H NMR (500 MHz, DMSO-de): $1.33-1.36(m, 3H), 3.48-3.96(m, 18H), 4.58(s, 2H),
6.97-6.99(m, 1H), 7.27-7.30(m, 2H), 7.46-7.48(m, 2H), 7.58-7.60(m, 2H),
8.29-8.31(m, 2H), 9.40(s, 1H), 9.64(s, 1H)

1-[4-(5-Ethoxy-4-morpholin-4-yl-6-piperidin-1-ylmethyl-pyrimidin-2-y1)-phenyl]-3-p
henyl-urea | '

'"H NMR (500 MHz, CDCls-d;): §1.33-1.40(m, 5H), 1.56-1.58(m, 4H), 2.60(m, 4H),
3.64(s, 2H), 3.77-3.80(m, 8H); 3.86-3.90(m, 2H), 6.93-6.96(m, 1H), 7.16-7.19(m, 2H),
7.26-7.28(m, 2H), 7.31-7.33(m, 2H), 7.92(s, 1H), 8.03(s, 1H), 8.14-8.16(m, 2H)

1-[4-(5-Ethoxy-4-morpholin-4-yl-6-piperidin- 1 -ylmethyl-pyrimidin-2-yl)-phenyl]-3-p

henyl-urea hvdrochlorid‘e
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3.87(s, 311), 3.73-3.74(m 8H), 2.06(s, 3H).

5- Et hoxy- pyri m di ne- 2, 4-di ol 141 [ 0094] A m xture of ethyl

et hoxyl acsbava/isd@fsg, 1.0 eq) and ethyl formate (11.21 wiaiad2Qo/esgssmas
added dropwi se to a slurry of sodiumethoxide (10.3 g, 1.0 eq) in toluene
(100 m) in ice both. After droppigg at roomtenperature and stirring
overnight, the resulting sol UtiOE:jVBS dried in vacuo. Then a m xture of
residue, urea (9.09 g, 1.0 eq;}‘a odi um et hoxide (10.3 g, 1.0 eq) in EtOH
(100 M) was refluxed at 110C fjor hrs. After the solvent was dried in

vacuo, water and conc. HC I N 5<pH<4) were added. After formation of
white precipitates, the Xt yre
|

s/filtered and dgried solid in vacuo. A
product was obtained as a | 73&, @ 1H NMR (500 MHz,
DMSO-d6): M 20-1.23(m 3H), 3.75-3.80 ) s, 2H), 7.05(s, 1H)

2, 4- Di chl or o- 5- et hoxy- pyri m di ngeCl N H

'"H NMR (500 MHz, DMSO-dg): 51.33-1.36(m, 3H), 1.86(m, 4H), 2.08(m, 2H),
3.14(m, 2H), 3.58(m, 2H), 3.76-3.81(m, 8H), 3.88-3.91(m, 2H), 4.48(s, 2H),
6.95-6.98(m, 1H), 7.26-7.29(m, 2H), 7.46-7.47(m, 2H), 7.58-7.60(m, 2H),
8.29-8.31(m, 2H), 9.51(s, 1H), 9.77(s, 1H)

[0080] Example 3: Preparation of compounds of formula (I) in scheme 1

5-Methoxy-pyrimidine-2.4-diol

OH

Meo\(kN
| 2
H

N

[0081] A mixture of methyl methoxylacetate (15 ml, 1.0 eq) and ethyl formate
(12.18 ml, 1.0 eq) was added dropwise to slurry of sodium methoxide (8.17' g, 1.0 eq)
in toluene (100 ml) at ice both.  After dropping at room temperature and stirring
overnight, the resulting solution was dried in vacuo. Then a mixture of residue, urea
(9.09 g, 1.0 eq) and NaOMe (4.10 g, 0.5 eq) in EtOH (100 ml) was refluxed at 110°C
for 4 hrs. After the solvent was dried in vacuo, water and conc. HCI solution
(5<pH<4) were added.  After formation of white precipitate, the mixture was filtered

and dried solid in vacuo. A product was obtained as a white solid (5.14 g, 23.88%)
'H NMR(500 MHz, DMSO-dg): §7.01(s, 1H), 3.54 (s, 3H)

2.4-Dichloro-5-methoxy-pyrimidine

Cl
MeO\ﬁN

| A

N 1
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[0095] I n ice bath, dinethyl-phenyl-amne (5.21nl, 1.0 eq) was added

dropwi se to slurry of 5-ethoxy-pyrimdine-2,4-diol (6.45 g, 1.0 eq) in
POC13 (20wol2p1108605689) and refl uxed overni ght. Excess POgt31maao/eosapor at ed
in vacuo and the residue was poured into ice-water. After formation of
precipitates, the mxture was filtered and dried solid in vacuo. A product
was obtained as a white solid (2.84 g, 35.57% 1HNMR (500 MHz, CDC13-di):

M 47-1.50 H, 4,16-4.20 H) . 8..13(.s

- 12- i ol W83 et hox 7 B Bl Sy be PG BRG(T Akl 51.65 mmol, 0.5 eq) vas

[ 0096] 2, 4aglicatirOsis®tced 1y oP $Irhéthhtyiprgn iBned2, 4 Hid) (8458 %as.os:h% fwed in
toluene (20 mM) and a solution of norpholine (1.93 m, 1.5 eq) in toluene
(20 m) M@%ﬁé@ﬁdﬁbéﬂ@éa@ refligedoverpicher ExcessF@Gltwas everasted Hy sol uti on
over ni ght r. . d h ' he 'sol uti on was
extract edeaioﬁng;&he JFIE@%E')\%%%)%%\%& ﬁgg‘:ﬁeﬁ‘é& %ye‘?%&\i\%/{éﬁét&gsﬁggﬂgw th brine,

dri ed andpexpiateattad nixtuaeofiltded aotldidd svhid inbaaioned pedactwhist e solid (2.7
g, 73.5% . 11-1NWR (l-gtoo MHz, CDC13-di 5: M41-1.44(m 3H), 3.75-3.77(m 4H),
3. 83- 3. 85PhpINgips a yhite salig 6189 222-83%)69(s, 1H)

4- ( 5- Et hoxy- 4- mor phol i n-4-yl - pyri m di n-2-y1)-phenylamine Et0 NH2 1H NWR
(500 MHz, CDC13-di): 81.41-1.44(m 3H), 3.83(m 8H), 4.05-4.09(m 2H),

6. 70- 6. 72 HNNMR)(5007 MIT4, DAl ): 881 8¢S 1 HR @M1 @HH)

[ 4- (5- Et hoxy- 4- nor phol i n-4-y1-pyrimdin-2-y1)-phenyl|-carbam c acid phenyl
ester 1HNMR (500 MHz, DMSO-d6): M 34-1.37(m 3H), 3.72-3.78(m 8H),

4. 09- 4. 1341 Ehro- L nrfioky4RkiMiddt-y1) mdphdlifb(m 2H), 7.58-7.60(m 2H),
8.12(s, 1I1), 8.21-8.23(m 2H), I10.40(s, IH |

)
Meofij‘\a

N

[0083] 2,4-Dichloro-5-methoxy-pyrimidin (3.2 g, 1.0 eq) was stirred in
toluene (20 ml) and a solution of morpholine (2.34 ml, 1.5 eq) in toluene (20 ml) was
added dropwise at -10~0°C.  After stirring the resulting solution overnight at r.t.,
NH4Cl(aq) was added and the solution was extracted with EA. The combined
organic layers were washed with brine, dried and evaporated in vacuo. A product

was obtained as a white solid (3.80 g, 93.08%)
'H NMR(500 MHz, CDC13-d1): 87.71(s, 1H), 3.84 (s, 3H), 3.82 (t, 4H), 3.76 (t, 4H)

4-[5-Methoxy-2-(3-nitro-phenyl)-pyrimidin-4-vl]-morpholine

)
N

MeO\ﬁN
N/)\©/N02
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- {344- (5- Et hoxy-4-nor phol i n-4-yl - pyri m di n-2-y1) - phenyl Fur ei dol - benzam de
H NV\R (500 MHz, DMSO-d6): 81.34-1.37 (m 3H) , 3.73-3.78(m 8H),

4.10-4. 14\‘@20?1'7080563 18(m 1H), 7.51-7.55(m 4H), 7.81-7p83fiHrn1dbss4B- 12(s,
1), 818-8 20(m 2H). 8.94(s, 1M, 8.97(s, 11

1-[4- (5- Et hoxy-4-norpholin-4-yl -pyrimdin-2-yl)-phenyll-3-(4-thionorpholin-
4-yl -ph ef908H urea A NX2GIFM40RBESPOTINERRETBY00BEAA-LIHNNVBhIERE0RHZ ,

DVSO d6 6 3 7

3 71 3. 7ognt Ve >R Bimpicses (g gL q?%ﬁ%@#ﬁ&%@%w A 2219
7.49-7. 51MNa;’¢ﬂ)3(183m Bo éi Whs lv?eldied 2886 7C and Hfluxed oB&hEzht. LHhe solvent

144- (5- Et hoxy 4- nor phol i n- rimdin-2-yl)-phenyl] - 344- ( 3- oxo- nor phol i

n-4-y 1)- spvedunéfacuqand\lmr 08 WrextprsOvdd) EA gnd 3ater. 3¥hg m  3H)

5 Zﬁ%&‘n@f& orgmiySend S8 vy loffod; A Andihpociidp Rabifly ™ 6710

1H), 8. 17T18e tRA{dnwadlgurifi8d BQ(:Bl;onidthra;&]y&B(gi\(e dydllow solid (0.11 g, 39.97%).
4-{344- (5- Et hoxy- 4- nor phol i n-4-yl -pyrim d| n-2-y1) - phenyli-urei do}-benzenesu
Ifona m de NVR (500 WHz, DWMSO d6) I\/134137(m 3H) , 3.73-3.78(m

8. 08(;1 10|4—§“\%g[k¥3 (%Mﬂz( Dk%_&ﬂ) 9%3(%75 ﬁ%j_b-é 6%0@”&1 24|_§)Zi Py, 78-.(?39(@”1 2H) ,

N (4- {344-1@7%0I"(@>q}1)4399r(§)r3m|pgg((ylm;yj ggr‘(djwp{)Z y1) phenyll - ur ei dol - phenyl
)-ace tam dé

4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenylamine

)

7 \ﬁQN
»
Nh
NH

'"H NMR(500 MHz, CDCls-d;): 88.12 (d, 2H), 7.98 (s, 1H), 6.70 (d, 2H), 3.86 (s, 3H),
3.82 (s, 8H)

2

4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenol

E]

'H NMR(500 MHz, CDCls-d,): §8.20 (d, 2H), 7.96 (s, 1H), 6.91 (d, 2H), 3.89 (s, 3H),
3.84 (m, 4H), 3.83 (m, 4H)

- Phenyl-carbamic acid 4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl ester
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1H NMR (500 MHz, DMVBO-d6): 81.34-1.37(m 3H), 2.01(s, 3H), 3.72-3.77(m
8H), 4.09-4.14(m 2H), 7.36-7.38(m 2H), 7.47-7.52(m 4H), 8.12(s, 1H),

8. 16- 8. 184B)20Ads0s68- 64(s, 1H), 8.83(s, 1H), 9.82(s, 1H) pirfif2010/003347

{344- (5- Et hoxy- 4-nor phol i n-4-yl -pyrimdi n-2-yl)-phenyl Furei do} -phenyl)-net
hanesul f onam de 1H NWMR (500 MHz, DVBO-d6): 81.34-1.37(m 3H), 2.92(s,
3H), 3.72-3.77(m 8H), 4.09-4.14(m 2H), 7.36-7.38(m 2H), 7.14-7.16(m

2H), 7.41-7.43(m 2H), 7.50-7.52(np 2H), 8.12(s, 1H), 8.16-8.18(m 2H),
8.70(s, 1H), 8.82(s, 1H), 9.45(s, 13

144- ( 5- Et hoxy- 4- nor phol i n- 4-yl - pykj,4 di n-2-y1) - pheny1J- 3- ( 2- oxo- 2, 3-di hydro
-benz ooxazol -5-yl)-urea WO, 1/ 80568PCT/ 1B2010/ 003347 1H NWR (500 MHz,
DVSO-d6): 61.34-1.37(m 3H), '3 N7(m 8H), 4.09-4.14(m 2H), 6.92(m

1H), 7.16-7.17(m 1H), 7.49-7.53(ln -RH) 8. 12(s, :2 8.17-8.18(m 2H),

8.83(s, 1H), 8.89(s, 1H
144- (5- Et hoxy-4-nor phol i n-4-yl -pyrim < A 1J- 344- (4- met hanesul f on
(5

yl -pi perazin-1-yl)-phenyli-urea 114 N HO VHz, DMSO d6):
61.34-1.37(m 3H), 2.92(s, 1H), 3.15-3.16(m 4H , 3.23-3.24(m 4H),
3. 72-3. 73(0885hH) , 3 Phenyd ispgyanate (0.03 ml, 2.0 eq) was added to a solution of

4-(5-methoxy- 4-morpholin-4-yl-pyrimidin-2-yl)-phenol (0.05 g, 1.0 eq) in dioxane (6
ml) and heated at 80 °C for 20 hrs. The solvent was removed in vacuo, and the
residue was extracted with EA and water. The combined organic layers were
washed with brine, dried and evaporated in vacuo. The crude was purified by

chromatography to give a white solid (0.07 g, 24.03%).
'H NMR(500 MHz, CDCl3-d,): 88.34 (d, 2H), 8.02 (s, 1H), 7.45 (d, 2H), 7.33 (t,
2H) - 7.27 (s, 1H), 7.12 (m, 1H), 6.90 (s, 1H), 3.90 (s, 3H), 3.86 (m, 4H), 3.84 (m, 4H),

3.70 (s, 1H)

1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-v])-phenyl]-3-phenyl-urea
)
N
/0 NN
|
oS¢

N™ 'N
H H

'"H NMR(500 MHz, CDCl3-d,): §8.19 (d, 2H), 7.95 (s, 1H), 7.37 (d, 2H), 7.33 (d, 2H),
7.27 (m, 2H), 7.23 (s, 1H), 7.19 (s, 1H), 7.05 (m, 1H), 3.86 (s, 3H), 3.83 (m, 4H), 3.83
(m, 4H) '

1-Ethyl-3-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-urea
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4H), 4.09-4.13(m 4H), 6.92-6.94(m 2H), 7.33-7.35(m 2H), 7.50-7.52(m

2H), 8.11(s, 1H), 8.15-8.17(m 2H), 8.57(s 1H), 8.84(s, 1H)

144- (5- Etex¥rrsiRkphol i n-4-yl - pyri ni di n- 2-y1) - pheny1] - $c[rﬁ3£mn@|9@;l i ne-4-c
arbon yl)-phenyl]-urea 1H NMR (500 MHz, DVBO-d6): M 34-1.37(m
3.42-3.43(m 4H), 3.49(m 4H), 3.72-3. 73(n1 4H), 3.76-3.77(m 4FD,
4.09-4.13(m 2H), 7.35-7.37(m N 7.51-7.54(m 4H), 8.12(s, 1H),
8.17-8.19(m 2H), 8.92-8.96(m 24H)

144- ( 5- Et hoxy- 4- nor phol i n- 4-yl - pyNi m di n- 2-y1) - phenyl] - 3- ( 2- oxo0- 2, 3-di hydro
-benz ooxazol -6-yl)-urea 1H 00 MHz, DMSO-d6): M 34-1.37(m 3H),

3.73-3.74(m 4H), 3.76-3.77(m 4{),)4.10-4.14(m 2H), 6.99-7.0i(m 1H),
7.06-7.08(m 1H), 7.51-7.53(m )\z@m olH. 8.12(s, 1H), 8.16-8.18(m

2H), 8.73(s, 1H), 8.73(s, 1H), 11.46(

- A A0k
1-[ 4-(5- Et hoxy-4-nor pholin-4-yl-pyrim ﬂf“bhenyl] 3- (4- met hanesul f ony
| -phen yl)-urea

'H NMR(500 MHz, CDCls-d,): 88.24 (d, 2H), 8.00 (s, 1H), 7.34 (d, 2H), 6.35 (s, 1H),
4.72 (s, 1H), 3.89 (s, 3H), 3.83 (s, 4H), 3.30 (m, 2H), 1.15 (m, 3H) ’

1-(4-Fluoro-phenyl)-3-[4-( 5-methoxy-4-morpholin-4-yl-pyrimidin—Z-yl)-phenyl]-urea

E]

'H NMR(500 MHz, CDCls-d;): $8.25 (d, 2H), 7.99 (s, 1H), 7.39 (d, 2H), 7.32 (m, 2H),
7.03 (m, 2H), 6.69 (s, 1H), 6.67 (s, 1H), 3.89 (s, 3H), 3.84 (s, 8H)

1-(3-Fluoro-phenyl)-3-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-urea

)

ﬁﬁ@ v
y NJLN

H H

'H NMR(500 MHz, CDCl3-d,): §8.27 (d, 2H), 8.00 (s, 1H), 7.39 (d, 2H), 7.30 (m,
1H) > 7.24 (m, 1H), 7.00 (m, 1H), 6.80 (s, 1H), 6.78 (m, 1H), 6.60 (s, 1H), 3.89 (s, 3H),
3.84 (s, 8H)

1-(3.4-Difluoro-phenyl)-3-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-
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| HNMR (500 MHz, DWVMSO-d6): 61.34-1.37(m 3H), 3.16(s, 3H), 3.73-3.74(m 4H),
3.77-3.78(m 4H), 4.10-4.14(m 2H), 7.54-7.56(m 2H), 7.69-7.71(m 2H)
7.82-7. 844820 AMk0s68- 12(s, 1H), 8.19-8.20(m 2H), 9.03(spcthbr0180i34s. 1H)
5- (5- Et hoxy- 4- nor phol i n-4-yl - pyri m di n-2-y1)-1, 3-di hydr o- benzoi m dazol - 2- on
e WO 2011/ 080568PCT/ 1B2010/ 003347 1H NIVR (500 MHz, DMSO-d6): 61.34-1.37(m
3H), 3.16(4&%2 3H), 3.73-3.74(m 4H), 3.77-3.78(m 4FD, 4.10-4.14(m 2H),
6.95-6.97(m 1H), 7.83(m 1H), @.93-7.94(m 1H), 8.11(s, 1H)
N—(5-{344-(5-Ethoxy-4-nnrpho|gg- yl - pyri m di n-2-y1)-phenyl Furei dol -pyridin
-2-y1l )-acetam de 1H NMR (5 , DMSO-d6): 61.34-1.37(m 3H), 2.09(s,
3H), 3.73-3.74(m 4H), 3.77-3.78(m 4H), 4.10-4.14(m 2H), 7.52-7.54(m

2H), 7.81-7.83(m 1H), 8.0 n 1H), 8.12(s 1H), 8.17-8.18(m 2H)
8.42-8.43(m 1H), 8.75(s, 1H) A 8.04(s  1H), 10.138(g, 1H)

N-[ 3- (5- Et hoxy- 4- nor phol i n- 4- yIpr inO2-y eny1l] - net hanesul f onam de
1H NVR (500 MHz, DMSO-d6): M. 35-1. .iﬁ& 9(s, 3H), 3.73-3.74(m

4H), 3.77-3.78(m 4H), 4.13-4.14(m 2FD,H7. 6-7.28(m 1H), 7.38-7.41(m

1H), 7.97-7.99(n1 1H), 8.16-8.18(m 2H), 9.83(s, 1H)

N43- ( 5- Et hoxy- 4- nor phol i n-4-yl -pyrimdin-2-yl)-rthenyl]-2, 4-difl uoro-benzen
esul f o narydemR 3t M 58@&/@@2@@ 380,17 87 (d) 118}7.3 d7jH 75(m
8H), 4.09-4.13(m 2H), 714M-jZ 806%9 % rH}ﬁj")793( }3

1H), 7. 49-TAGE3, th);LﬂW (m, 818)167952((Sn1HB|6|)68 (8. UﬂX§89IH)3H)83 52(& 8HJ)H) 10 74(s
1

144- ( 5- Et hoxy- 4- nor phol i n-4-yl -pyrimdi n-2-yl)-phenyll-3-pyridin-4-yl-urea
EtO 1-(4-Fluoro-phenyl)-3-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-thio

E]

urea

'H NMR(500 MHz, CDCls-d,): 88.35 (d, 2H), 8.01 (s, 1H), 7.82 (m, 1H), 7.70 (m,
1H), 7.40 (d, 2H), 7.37 (d, 2H), 7.0 (d, 2H), 3.91 (s, 3H), 3.84 (s, 8H)

1-(3-Fluoro-phenyl)-3-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-vi)-phenyl]-thio

E]

urca

'"H NMR(500 MHz, CDCl;-d;): 58.36 (d, 2H), 8.02 (s, 1H), 7.41 (d, 2H), 7.33 (m, 2H),
7.26 (s, 1H), 7.11 (m, 1H), 6.94 (m, 1H), 3.91 (s, 3H), 3.84 (s, 8H)
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N N 1IH NWR (500 MHz, DVMBO-d6): 61.33-1.37(m 3H), 3.71-3.72(m 4H),
3.76-3.77(m 4H), 4.08-4.12(m 2H), 7.44-7.45(m 2H), 7.52-7.54(m 2H),
8.11(s, NWb.20Pokbse8- 19(m 2H), 8.35(m 1H), 9.04(s, 1H) pcPndRasoossH)
1-[ 4- (5- Et hoxy- 4- nor phol i n-4-yl - pyri m di n-2-y1)-phenyl] - 3-pyridin-4-yl-urea
hydr ochl ori de WO 2011/ 080568PCT/ 1B2010/ 003347 1H NWVR (500 MHz, DWMSO-d6):
61.33-1.37(m 3H), 3.71-3.72(m 4H), 3.76-3.77(m 4H), 408412(m 2H) ,
L—l)44 g gi?!!h @:%ethéxg—é-ﬂorﬁﬂéﬁﬂ 4%yr1§11ci]1&(23§1]) ‘?)EQHVHSD :l)grlglnng('fThregl_D 8.35(m
144- ( 5- Et hoxy- 4- nor phol i n-4-yl -pyri m di n-2-y1) - phenyl ] - 344- (nor phol i ne- 4-su
| fon yl)-phenyl]-urea 1HNMR (500 IWZ DVBO- d6): 61.33-1.37(m 3H), 2.84(m
4H), 3.63(m 4H), 3.73-3.74(m 4 377378(m 4H), 4.10-4.14(m 2H),
7.54(m 2H), 7.64-7.66(m 2H), 73(m 2H), 8.13(s, 1H), 8.19-8.20(m

2H), 9.05(s, 1H), 9.29(s, 1H) 009 Exarrple 4: Preparation of conpounds of
formula (1) in schene 2 2,4, 6- o rrethylsulfanyl pyrimdine C MS

Cl [0098] Barbituric acid (5.2 g ) 3. ﬁ m of DVBO, 20 m of
acetic JL

N
H

'H NMR (500 MHz, DMSO-dg): §9.18(s, 1H), 9.09(s, 1H), 8.62(d, 1H), 8.17-8.19(t,
3H), 8.13(s, 1H), 7.95-7.97(d, 1H), 7.54-7.56(d, 2H), 7.30-7.33(m, 1H), 3.87(s, 1H),
3.73-3.74(m, 8H)

1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenvl]-3-methyl-urea

'H NMR (500 MHz, DMSO-dg): $9.35(s, 1H), 8.19-8.21(d, 2H), 7.71-7.73(d, 3H),
6.42(s, 1H), 4.22(s, 4H), 3.94(s, 3H), 3.87(s, 4H), 2.84(s, 3H)

1-(3.4-Dimethoxy-phenyl)-3-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-y1)-phenyl

-urca

®
Me°\(%u owe
ALY
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acid, and 6.0 nl of aceticanhydride were heated progressively to 90-100C.
This tenperature was maintained for 4 hr and then 130 mM of water were
added t o wbeoniosbasse. After cooling and filtering, the pceaBmid/edsssmas
washed wi th acetone. The dinethyl sul foni um substituted barbituric acid
weighed 6.1 g (80.1%. 1H NVMR(500 MHz, DMSO-d6): M. 14 (s, 2H), 2.96(s, 6H)
WO 2011/ 080568PCT/ 1B2010/ 003347 [ 0099] The above product (5.2 g, 27.5 mmol.)
was react eg NHRN 580 MHz, @MBM&"B@W@% qmc@k%'ﬁ% @ﬂ@ £1 AT 19f

dimethyl aniline. After heatin under réfiux, thé réaction nixture
was subj e@t5@el.b4dhatd); 6!2ys(s,slfﬁh618@’eﬁ189i(a1, tZHWal &H(s, 3the378acT4(on IMlXt ure was
subjected to filtration and the resulting solid was washed with water.

After drying in vacuo, a product of 4.5 g (60.1% was obtai ned. 1H NVR(500
Mz, CDC13:di(}-M&ReBL4SorpRlin-4-yl-pyrimidin-2-yl)-phenyl]-3-(3-trifluoromethyl-phe

4- (2, 6-Di chl oro-5-net hyl sul fanyl -pyri m di n-4-y1)-norpholine [00100]A

m xt ure ofyb-weas-trichl oro-5-net hyl sul fanyl -pyrinidine (4.0 g, 17.4 mol .),
nor pholine (2.3 g, 26.1 nmmol, 1.5 eq.) and THF (20 mM) was stirred at room
tenperature for 2.0 hr. The reaction m xture was dried and the sol vent was

evaporated. Thereafter, a 0.1 1 washi ng free norpholine was added to
the solution. The sol utlon Was extracted with EA and the EA in the solution
was renmoved by evaporation. NOe product was obtained. Purification of

the crude by flash chronmat ape
gray solid of 2.34 g (48.2%.
3.80 (t, 4H), 2.32 (s, 3H N o

4- (4- Chl or o- 5- et hyl sul fany1- 6- norp - Myl - @ m di n- 2-y1) - phenyl am ne
NH2 WO 2011/ 080568PCT/ 1B2010/ 003347 ONI1 ture of

4- (2, 6-di chl oro-5-net hyl sul fanyl - pyriini & n- -y1)-norpholine (200 ng, 0.71
mol . ), 4- (4 4,5, 5-tetranet hyl141, 3, 2] di oxabor ol an-2-y1) -aniline)(172.0 ny,
0.781 ol Ph?%ﬂ 4Pd (437 0. 07 mol % 2M Na2C3(1.0 mi, 2.13 nmol,
3.0 eq.) aHdNM Hz, M SRrgs vé?sl%%id&i 2-816nHE) §ak8t$ b?(dv%féb&l“\ﬁhi ch was
flushed w T r r 12 hrs and
then drie HQ an) |7](::S(s)o7tavent W:)ig} ﬁ/g 32 dg?ea% %"F] ct| @Q énﬁj;(t ure was
partitioned bet Ween EA and water. The organic Iayers were col |l ected, washed
wth bri ne, dr
resul ting

_‘. Ql T \ %
(Hexane/ Etg;ﬁghgh@u;eg gl ve a pal e yeI | ow soI i d of 102 ng (42. 3%

on silica gel (Hexane/ EtOAc 6:1) gave a
, CO33-di): 63.89 (t, 4H),

)
MeO\ﬁN N(\
Y

H H

'H NMR (500 MHz, DMSO-dg): $9.11(s, 1H), 8.98(s, 1H), 8.17-8.18(d, 2H), 8.14(s,
1H), 7.53-7.54(d, 2H), 7.48-7.50(d, 2H), 7.28-7.29(d, 2H), 4.18(s, 2H), 3.96(s, 2H),
3.87(s, 3H), 3.69-3.74(m, 10H)

1-(3-Fluoro-4-morpholin-4-yl-phenyl)-3-[4-(5-methoxv-4-morpholin-4-yl-pyrimidin-

2-Vl)-bhenvl]-urea
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1HNVR(500 MHz , DMVBO-d6): 68.19(d, 2H), 6.72(d, 2H), 3.85(s, 8H) , 2.35(s,

3H). 4-[6-Chl oro-2-(3-nethoxy-phenyl)-5-net hyl sul fanyl
nmor phol i o 2011/08b56BIVR( 500 MHz, CDC13-(11): 67.96(d, 1H) pcTaBfolpo334d ,
1H), 7.01(d, 1H), 3.87(m 11H), 2.36(s, 3H)

4- (4-Chl oro-5-net hyl sul f anyl- 8- nor phol i n-4-yl - pyri mdin-2-y1)-
ﬁf Er(d 2H), 6.88(d, 2H), 5.08(s, 1H), 3.86(s,

7.36(t,

1H NVR(500 MHz, CDC13-d1):
2.35(s, 3H
3- (4-Chl or o- 5- et hyl sul fany1- -nnrpholln 4-yl -pyrimdin-2-yl)- phenol

811),

phenol

-pyrimdin-4-yl]-

0 O

1HNVR( 500 MHz, CDC13-d1)Me d, 7 82(dd, rrH)o 7.32(t,1H), 6.96(m

4- (4- Chl or o- 5- net hyl sul f any1- 87

1H), 5.31(b, 1FD 3. 87(q 8 .3 (s
: I|ﬁ>4 r| dln 2-y1) - benzenesul f on
am de

'"H NMR (500 MHz, DMSO-dg): 89.11(s, 1H), 8.98(s, 1H), 8.16-8.17(d, 2H), 8.13(s,
1H), 7.51-7.53(d, 2H), 7.47-7.44 (s, 1H), 7.08-7.09(m, 1H), 6.95-6.99(m, 1H), 3.87(s,
3H), 3.73-3.74(m, 12H), 2.92-2.94(m, 4H)

1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(2-morpholin-4-yl-ethy

D)-urea

g
Bha>S s

'"H NMR (500 MHz, DMSO-dg): 38.91(s, 1H), 8.10-8.12(d, 3H), 7.45-7.46(d, 2H),
6.25(s, 1H), 3.86(s, 3H), 3.72(s, 8H), 3.58-3.60(m, 4H), 3.19-3.22(m, 2H),
2.36-2.39(m, 6H)

1-[4-( 5-Methoxv-4-morpholin-4-yl-pvrimidin72-yl)-phenyl]-3 -(4-methyl-piperazin-1-

yl)-urea
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1H NMR(500 MHz , Acetone-d6): 68.52(d, 2H), 7.99(d, 2H), 6.71(s, 2H),
3.83(t, 8H), 2.41(s, 3H)

544- Chl orwe20nmisthssssul f any1- 6- nor phol i n-4-yl - pyri m di n- 2cyip20yni3din- 2- yl an
‘iine NH2 1H NVR(500 MHz, CDC13-di): 69.05(d, 111), 8.36(dd, 1H), 6.53(s,

1H), 4.87 , _ 3

5-H% 4- Chl oﬁ@-}ﬂ\ﬁﬁ)ﬁ@ﬂ@P’ﬁ%@ﬂgﬁ:@r@%ﬁéfﬁh%@&lﬁ% PR H(e ) 77E(Si ndol e
1HNVR( 500 : 7 ; 28 8. d 3-7.41(d,
1) 7 25000y oo S B A By B iy oy P ™ T

4- (4- Chl or o-5- net hyl sul f any1- 6- nor phol i n-4-yl - pyrim di n-2-y1) - 1H-i ndazol e
n F'g%i??-f HTRVES a%ﬁ%?rfg%rb&ﬁ?ﬁﬁ%-%Vri%l'iﬂih-zgvl?-%ﬁgﬂynl-@(A-Jdrgﬁ&%-m%%e 7-49(s,

S, oy, Z.
N[ - (4- Chihonee&e et hyl sul f any1- 6- nor phol i n-4-yl - pyri m di n-2-y1) - phenyl] - met
hane sul f onam de 0 SN W 2011/080568PCT/ 1B2010/ 003347 [00102] A mi xture

®

'H NMR (500 MHz, DMSO-de): 68.85(s, 1H), 8.56(s, 1H), 8.15-8.17(d, 2H), 8.13(s,
1H), 7.50-7.52(d, 2H), 7.31-7.33(d, 2H), 6.88-6.90(d, 2H), 3.87(s, 3H), 3.72-3.74(m,
12H), 3.01-3.03(m, 4H). |

1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(4-thiomorpholin-4-yl-
phenyl)-urea

)

'H NMR (500 MHz, DMSO-dg): 58.89(s, 1H), 8.59(s, 1H), 8.15-8.17(d, 2H), 8.13(s,
1H), 7.50-7.52(d, 2H), 7.31-7.32(d, 2H), 6.87-6.89(d, 2H), 3.87(s, 3H), 3.73-3.74(m,
8H), 3.38-3.39(m, 4H), 2.67-2.69(m, 4H).

[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenvl]-carbamic acid phenyl ester |
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4- (4-chl or o- 5- et hyl sul fany1- 6- nor phol i n-4-yl -pyrimdin

-2-yl)-phenylam ne(30 ng, 0.091 nmmol .), nethanesul fonyl chloride (15.5 ny,
0. 136 nmoWo 2011380568 and CH2C12 was added to the reacti orcrassabo@asy fl ushed
with argon. The reaction mxture was stirred at r.t. for 2 hrs. The -
reaction mxture was partitioneggbetween CH2Cl2and NaHCO3 (aqg), the organic
| ayer was washed with brine, dfied over MgSO4, filtered and evaporated in
vacuo. A white solid of 30.3 ,Q 2 1 % was obtai ned as the product. 114
NVR(500 MHz, CDC13-dl1): 68. 7.26(d, 1H), 6.72(s, 1H, 3. 87(d

8H), 3.06(s, 3H), 2.35(t, iﬁ%

N-[ 4- (4- Chl or o- 5- rrethylsulfany hoI|n 4-yl pyrlmdln 2-yl)-phenylJ-ac
etamd 1H NVR(500 MHz, CDC13- d1’)| 8.21(d, 2H), 7.72(d, 2H),

3.84(t, 4H), 3.84(t, 4H) 3. 75(t, , 2.08(s, 3H

N- 1- 4- (4- Chl or o- 5- net hyl sul fany1- 6 nmor phe§ i n-4-yl -pyrimdin-2-yl)-phenyll-b
enzenes ul f onam de | HNVR(500 MHz, CDC13-di): 68.24(d, 2H), 7.80(t, 2H),
7.53(t, 1H), 7.44(t, 2H), 7.14(d, 2H), 6.75(s, 1H), 3.84(d, 8H), 2.34(d,

3H) Met haygse| f oni ¢ A mixture of
aci d4- (4-chl or o- 5- net hyl sul fanill 6- nor phol i n-4-yl -pyri m di n- 2)y@% phenyl
8

ester | HNROSBEONWH-mapEl®-4iyi-py@8idie2ry))-phonylamigs (1530 2H).0 eg m 8H),
ic.léﬁs(f%%@@ o oLRRARIRT ] SBMakerpiets mi)iring 5 miny A9<L1) _ pheny

ester Eil‘dﬁ()ﬁ@Q)hMﬁZl ch@?&bﬁﬂmdﬂe)(o 98 8n12 9 2&q¥ Tdrd, hrg ) rooth. 8dhpéraBé.d, TRH) ,

7.68-7.65(d, 7.53-7.50(d, 2H), 04(s, 1H). 3.86(t, 8H), 3.18(s,
3H), 2.36[%Y t@q}nlmq]%%tﬂdf\@m EA and the combmed organic layers were washed

gg't gf’ M&Rﬂhﬁ/&f ﬁsgn&r@h@{ IovhE 83&1’ ivE TR 2l hp?@wnrg F&aY%xgéUd%ﬂ%Qs ﬁleylllz9 ( 8“9%)1

7.42(d, 1pbo,du3t, 86(t, 8H), 3 18(s, 3H), 2.36(s, 3H)
1-[4-(4-Chl oro-5-nmnet hyl sul fanyl-6-norphol i n-4-yl-pyrimdin-2-yl)-phenyl] - 3-
(4-chlo ro-3-trifluoronethyl -phenyl)-urea

'H NMR (500 MHz, CDCl3-d,): 88.36-8.38(d, 2H), 7.95(s, 1H), 7.61-7.63(d, 2H),

7.39-7.42(m, 3H), 7.26(s, 1H), 7.19-7.25(m, 2H), 4.02(s, 4H), 3.90(s, 3H), 3.85-3.86
(m, 4H)

4-{3-14-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido } -benzamide

)

'"H NMR (500 MHz, DMSO-dg): §9.40-9.60(m, 2H), 8.17-8.19(d, 2H), 8.14(s, 1H),
7.80-7.82(d, 3H), 7.53-7.56(m, 4H), 7.18(s, 1H), 3.87(s, 3H), 3.73-3.74(m, 8H).

4-{3-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yD)-phenyl]-ureido}-benzenesulfo

namide
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cN) [ 00103] A m xture of
4- (4-chl oro-5-net hyl sul fanyl- 6- norpholin-4-yl-pyrimdin -2-yl)-phenyl am ne
(40 ng, OwdL811030368), 2- chl oro-4-isocyanato-1-tri fl uor opowiByliebsazene (39
mg, 0.178 mmol.), CH2C12(1.0 ml), and toluene (2.0 m) was added to a
reaction vessel which was flughed with argon. The reaction m xture was
stirred at 90C for 16 hrs. Aﬁte cooling and filtering, the precipitate was
washed with a m nor portion 2Cl2 again to give a white solid of 26.7
ng (40.3% . 1HNVR(500 MHz, Acqtone-d6): 58.66(s, 1H), 8.59(s, 1H), 8.30(dd,
2H), 8.16(d, 1H), 7.77(d¥eO4SN7: 66(dd, 2H), 7.66(d, 1H), 3.90(t, 4H),

-, 2

3.82(t, 4H), 2.39(s, 3H) -
144- (4- Chl or o- 5- net hyl sul f anyN 6- holdcll - pxrim di n-2-y1)-phenyl] - 3-(
2-chlo ro-pyridin-4-yl)-urea 114 E Acet one-d6): 68.72(s, 1H) ,
8.61(s, 1H), 8.50(d, 2H), 8.32(s, 1H),H7.@/(d, 2H), 7.38(d, 1H), 3.91(t,
4H), 3.82(t, 4H), 2.39(s, 3H)

1-[4-(4-Chl oro-5-nmnet hyl sul fanyl-6-norphol i n-4-yl -pyrimdin-2-yl)-phenyl] - 3-
phenyl ur eay NMNNBOS RPHMEMSORE} 35905, 138, 216d,; 11318.1808 4R HE ) 14(d - 34(t,
4H), 7. 12(s,N1 M,%?. 05Cs IH) 6.93:%5’, 5%66 ﬁgf 96?218, 88%—1?%2. 3%?% (%H)

1- [ 4- (4- CHEOr B75T e\ 2tBuT -parTyord & -2hby pAdi7. 36(d-3H), pyd (sm2ld).3-84(ss BH)pheny1] - 3-

4-di t LNo- 1) - 1IHNVR(500 MHz, CDC13-di): 88.31(b, 1H),
b 2005, 19 BGRB8 57(s. 1 7 91(s. 1H. 7.66(d, 219, 7.36ld

2H), 6. 73QdNitedH)-(4,3,5Ffetraméttlyl-[ B3 8R{ibxabdidlan-2-y80ftenylaffifle 2. 39(s, 3H)
144- ( 4- Chl or o- 5- net hyl sul fany1- 6- nor phol 1 n-4-yl -pyri mdin-2-y1)-phenyl] - 3-(

4-fluor o-phenyl)-urea
Ne:
O,B\©:Noz
. NH;
"H NMR (500 MHz, CDCls-d)): 88.59(s, 1H), 7.71-7.73(d, 1H), 6.76-6.78(d, 1H),
6.20-6.30(m » 2H), 1.33(s, 12H).

4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-y)-2-nitro-phenylamine

()

[0087] A mixture of 4-(2-chloro-5-methoxy-pyrimidin-4-yl)-morpholine (1.0
g, 1 eq.), 2-nitro-4-(4,4,5,5-tetramethyl-{1,3,2]dioxaborolan-2-yl)-phenylamine (1.26
g, 1.1 eq.), dioxane (20 ml), Pd(PPh;)4 (0.05 g, 0.1eq.) and 2M sodium carbonate

'(6.53ml, 3.0eq.) was heated to reflux overnight. The solvent was removed in vacuo,
the residue extracted with EA, and the organic layer washed with brine and dried.

The crude was purified by chromatography to give a brown solid (2.08 g, 47.83%).
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NVR(500 MHz, DMSO-d6): 89.04(s, 1H), 8.82(s, 1H) 8.21-8.19(d, 2H), 7.58(d,
2H), 7.49-7.46(dd, 2H), 7.15-7.11(t , 2H), 3.84(d, 4H), 3.76(d, 4H),
2.36(s, 3 2011/080568 PCT/IB2010/003347
144- ( 4- Chl or 0- 5- net hyl sul f any1- 6- nor phol i n-4-yl - pyri m di n-2-y1l)-pheny1] - 3-(
3-fluor o-phenyl)-urea |IH NVR(500 MHz, Acteon-d6): 88.56(s, 1H), 8.52(s,
1H), 8.31-8.30(d, 2H) 7.68-7.66(d, 2H), 7.62-7.60(d, 1H), 7.30-7.29(d, 2H),
7.20(s, 1MyNMR/G00 MBE)GD8LERY: 59. OG@JH 839 8,34§H)1H) 7.98(s, lH)

144- (4- Chl or 0- 5- et hyl sul fany1- 6- in-4-yl - pyri m di n-2-y1) - pheny11- 3-(
3,4-di f | 6t BbidniH EL?rOéaZ )134&&@3@1)3!&4&&, 8H§t eon-d6): 68.77(s, 1H),
8.73(s, 2H), 8.30(d, 2H), 7.82(m 1H), 7.66(d, 2H), 7.21(m 1H), 3.91(t,
4H), 3.82(t, 4H), 2.39(s, 3H)

[ 4- (4- Chl Qr@Q=AmiRt phehs Yl F- pings1mEthoRy-BhBbiphoHn-Yl vl Ry Findididi Ny B-phddvipteay 1] -
urea [00104] TrinethylsiTyl isocyanate (136 ng, Seq.) was added to a
stirred s&%tion of

4- (4- Chl or o- 5- met hyl sul f any1- 6- nor phol i n-4-yl -pyri m di n-2-y1) - phenyl am ne
(80 nmg, 0.237 mmol.) in THF(2.0 M) and the m xture was reacted to refl ux
for 16 firs. The reaction m xt was extracted with EA and washed with
brine. The crude was purified r omat ogr aphy (Hexane/ EtOAc 1:1) to give
a product 28.1 ng (31.2% . 1HN 00 MHz, CDC13-(11): 68.58(s, 1H), 8.33(s,
2H), 7.66(s, 2H), 6.42(b, 2o 2(t, 4H) 3.82(t, 4H), 2.39(s, 3H)

1- (2-Chl oro-ethyl)-3-[4-(4-chl [o 5- met hyl sul f any1- 6- nor phol i n-4-yl -pyrimd
in-2-y1) -phenyl] -urea 1HNVR(SQD 2 88 26(d 2H), 7.40(d,
2H), 7.12(s, 1H), 5.58(t, 1H), 3.86( %V@j 2.35(s, 3H)
144- ( 4- Chl or 0- 5- net hyl sul f any1- 6- nor p¥o NYIOyrim di n- 2- y1) - phenyl] - 3-e
thyl-u rea NH,

[0088] A mixture of di-imidazol-1-yl-methanethione (0.5 g, 1.50eq.),
imidazole (0.03 g, 0.3 eq.) and CH3CN (7 ml) was added dropwise to
4-(5-methoxy-4-morpholin-4-yl- pyrimidin-2-yl)-phenylamine (0.5 g, 1.0 eq.) in
CH,Clx(5 ml) at 0°C.  'When S.M. is disappear in TLC, dropping
benzene-1,2-diamine(0.37 g, 3.0 eq) to the solution for 3 hrs at 50°C.  The solvent
was removed in vacuo. Thé resulting solution was crystallized in a EA solution, and

filtered to given a light yellow solid, which was then dried in vacuo to give of a

product (0.53 g, 70.18%).
'H NMR (500 MHz, DMSO-dg): §9.80(s, 1H), 9.20(s, 1H), 8.18-8.19(d, 2H), 8.15(s,
1H), 7.63-7.64(d, 2H), 7.09-7.10(m, 1H), 6.95-6.96(m, 1H), 6.74-6.75(m, 1H),

6.55-6.58(m, 1H), 4.92(s, 2H), 3.88(s, 3H), 3.72-3.75(m, 8H).

4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-benzene-1.2-diamine
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1IHNMR(500 MHz, CDC13-di): 88.26(d, 2H), 7.39(d, 2H), 6.97(s, 1H), 5.05(b,

1H), 3.85(d, 8H), 3.29(d, 2H), 2.35(s, 3H), 1.15(t, 3H

145- ( 4- Chivorotimosossshyl sul f any1- 6- nor phol i n- 4-yl - pyri nmi dipaTABYld/6eegs7 di n- 2-y

1]-3-ph enyl-urea c: 1H NMR(500 MHz, DWMSO-d6): 810.4(s, 1H), 9.76(s, 1H),

9.14(s, 1H), 8.50(dd, 1H), 7. 66(d H) 7 55(d 2H), 7.32(t, 2H), 7.04(s,

1H), 3.87(t, 4H), 3.76(t, 4H), ﬁggj

145- (4- Chl or o- 5- net hyl sul fany1- 6- oI|n4yI pyrimdin-2-yl)-pyridin-2-y

11-3-(3 -fluoro-phenyl)-urea  1H NyR(500 WMHz, CDC13-di): 612.1(s, 1H),

9.25(s, 1H), 8.57(dd, 1H), 8. 4?@ : 7.59(d, 1H), 7.28(dd, 2H), 6.90(s,

1H), 6.80(s, 1H), 3.88(t, 8H), 2.38(s NH

145- (4- Chl or o- 5-net hyl sul fanyl- 6- m)Nph ﬁ pyrimdin-2-yl)-pyridin-2-y

1]-3-et hyl-urea c:) 1HNVR(500 MHz, S . 69.52(s, 1H), 9.04(s, 1H),

8 41(dd 1H), 8.00(b, 1H), 7.51(d, 1H), 3. 8 'i'z 4H), 3.75(t, 4H), 3.20(t,
2. 34(R89BH) , 1ALAGwre )

144(4Ch oro-5 rrethylsulfa 1- 6- nor phol i n-4-yl - Eyrlmdln ylf phenyTi m da

zol i di n- 2=(éneethoxyrHonuBholinnd-xt-pyrmi 2 yl) 2-nitro-phenylamine (0.69 g, 1.0 eq.)

1-(2-chl of Y, I yl

nmor phol i n- ﬁdﬁ{l/ﬁd}: fnn[d‘éI eé)gf/ﬁ (% ﬁg ?)ge al%la 811 gﬂgxmre Yva3 Shaikc?‘g/]b NaCH
(0.5 m), addH, & \Qamﬂn)e,cteand tﬁﬂaﬁlx(tﬂre(ibﬂﬂ )5 Mr@ddednpﬁataraeSHQ|mledre
reacti on m xture st at 80C for 8 hr. and then dried, an

sol vent wd@s évarﬁémtlb@ellt¢ﬁé4 P’é‘éértl%w R mgvmélaﬁéﬁelﬁﬁpéﬁ@%%wéén EA and
0. 1IN HC1, rt?g% groanic layer was washed with brine, dried over MySH4,
filtered and evaporated in vacuo. The resulting residue was purified by
flash chromat ography on silica gel (Hexane/ EtOAc 3:1) to give a gray solid

aida T Vg MRS S T T e

6.50-6.51(d, 1H), 4.77(s, 2H), 4.49(s, 2H), 3.82(s, 3H), 3.70(s, 8H).

(1H-Benzoimidazol-2-y1)-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-v1)-phenyl]-a

mine

MeO

N
\(iN

1-(2-Amino-phenyl)-3-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-
phenyl]-thiourea (0.3 g, 1.0eq.) and DCC (0.18 g, 1.3eq.) in THF (10 ml) for 9 hrs at

80-90°C. The mixture was dried in vacuo, crystallized in a EA solution, and then

[0090] A mixture of

filtered to give a white solid (0.18 g, 68.36%), which was then dried in vacuo to give

of a product.

'H NMR (500 MHz, DMSO-dg): $11.2(s, 1H), 9.87(s, 1H), 8.20-8.22(d, 2H), 8.14(s,
1H), 7.82-7.84(d, 2H), 7.28-7.36(d, 2H), 7.00(s, 2H), 3.87(s, 3H), 3.74(s, 8H).
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(2-Chl oro-ethyl)-carbam c acid 4-(4-chl oro-5-nethyl sul fanyl-6-norpholin

-4-yl -pyrimdin-2-yl)-phenyl ester [ 00106] A m xture of

4- (4- chlqﬁgzﬁnmggﬁglsulfanyl 6- nor phol i n-4-yl - pyri m di np}dirHHEse (80 0

ng, 0.236 mmol ), 1-chloro-2-isocyanato-ethane (43.1 ng, 0.354 mmol, eq =

1.5.), tquene and CH2Cl12 was added to the reaction vessel and flushed W th

argon. The reaction mxture was stirred at 80C for 16 hrs and then dri ed,
‘he,. N ﬂslcartltloned

bet ween EA-&ra-WatBr— LRe Ot gani e Fayer—was waeted H {€< dried over

MySO4, f||tered and evaporated i n vacuo. The resultlng re5|due was purified

by flash chromat ography on silica gel (Fbxane/EtOAc 2:1) to give a gray

solid of 58.9 ng (58.1% 111 N MHz, CDC13-(11): 68.36(d, 2H), 7.23(d,
2H), 5.50(s, 1H), 3.87(d, 8H), t, 2H), 3.64(dd, 2H), 2.36(s, 3H)

[ 4- (4-Chl or 0- 5- et hyl sul fany1- 6- rpholln 4-yl -pyrimdin-2-yl)-phenyl]-carb
am ¢ acid phenyl ester 100¥e yxture of

4- (4-chl oro- 5- net hyl sul f any1- 6- npr ppol i n-4-vyl
(915 ng, 2.717 mol .) in EA (20nTN"ang NerQGO3
stirred at r.t. then added dropw se tL y '0f phenyl chloroformate (851
ng, 0.543 mmol, 2.0 eq) at reaction for 2h§. The reaction m xture was
partitioned between EA/ NaHCO3, the organic |ayer was washed with brine,
dried over MySO4, filtered and evaporated in vacuo. The residue was
recrystal jgpgad by (HexanglEfOAc) to give a pale yell ow product of 1056 ng
(85. 1@@ H NVR(500 MHz, CDC13-di): 68.35-8.33(d, 2H), 7.54-7.52(d, 2H),
7.41- 38(4c(é-met Xy-#- nz@'pholme(‘rfyﬂ pyHnidia: Maeenzsps 1 22d1361413$ (09)g, 1.0

{4- (4-Chl t phalii n- 4 | uor o- phe
nyll-ca rbg gdggfll\?{ﬁzﬁ(]r? 'ﬁf? 1)6 R %} ) ‘@B@ggml%@qéé gS(b, 1H),
8. 14- 8. 11(aﬂﬁlec12tkﬂ)m1xﬁ1ré1§olﬁtlémdh@§w1szfﬁ Tlle%5lu$mnlz¢d)ssti&edZBve}nigﬁ(ﬁ,rodth :
7.22-7.20(s, 2H), g 4% 2.36(s,. 3H) e ) i

144- (4- Chl emﬁrsturﬁeﬂhweeﬂ iR NEIGEy(patoIspitignydnd shen itapdtoriya § lighteny 1] - 3- m
ethyl - ureg,wn solid (0.32 g, 51.78%), which was dried in vacuo to give a product.

-pyrimdin-2-yl)-phenyl am ne
&60 m) the reaction was

'H NMR (500 MHz, DMSO-dg): 88.12(s, 1H), 8.06(s, 1H), 7.93-7.95(d, 1H),
7.14-7.5(d, 1H), 6.63(s, 2H), 3.86(s, 3H), 3.74(s, 8H).

1-(4-Dimethylaminomethoxy-phenyl)-3-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2

-yl)-phenyl]-urea

N
LAY
N/U\N
H H

'"H NMR (500 MHz, DMSO-dg): 58.86(s, 1H), 8.60(s, 1H), 8.15-8.17(d » 2H), 8.13(s,
1H), 7.50-7.52(d, 2H), 7.34-7.36(d, 2H), 6.87-6.89(d, 2H), 4.00-4.02 (m, 2H), 3.87
(s » 3H), 3.73-3.74 (m » 8H), 2.63-2.66(m » 2H), 1.90(s, 6H) -
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1HNVR (500 MHz, DMSO-d6): 88.28(d, 2H), 7.40(d, 2H), 6.82(b, 1H), 5.91(b,
1H), 3.85(d, 8H), 2.86(d, 3H), 2.35(s, 3H)

1- [ 4- (4- bbb Pydeodeet hy! sul fanyl- 6- nor phol i n-4-yl - pyrim @b@nﬁzoﬂ&bm@bﬁnyl] 3-
norpho lin-4-yl-urea 11-1 NMR(500 MHz, CDC13-d1): 88.32-8.31(d, 2H),
8.23(s,1 7.59-7.57(d, 2H) 4. Olgb 2H), . 3.87-3. 87(d 8H),

3. 72(b, 2BA ,3- '- Qo) thO ;‘ vl 2 13 =\ -ureido -benzam1 de

144- (4- Chl or o- 5- et hyI sul fanyl- 6 m)rphol i n- 4 yl -pyri m di n-2-y1)-phenyl]-3-p
yridin -3-yl-urea 1H NVR(500 MHz, DVSO-d6): 89.31(s, 1H), 9.10(s, 1H),
8.63(d, 1H), 8.20(t, 3H), 7.9 . 1H), 7.55(d, 2H), 7.32(s, 1H), 3.84(d,
4H), 3.77(d, 4H), 2.36(s, 3H)

144- (4- Chl or o- 5- net hyl sul f any1-8= nor phol i n-4-yl - pyri m di n-2-y1) - phenyl] - 3-p
yridin -4-yl-urea NVR( MeD DVBSO- d6) : 8% 2RH9. 25(d, 2H), 8.38-8.36(d,

2H), 8. 23-8.22(d, 2H), 7.61-7. p(d‘l 2H), 7.46- 7] 45(d, 2H), 3.85-3.84(d, 4H),
3.77-3.75(d, 4H), 2.34(s, 3H
1-[ 4- (4- Chl or o- 5- net hyl sul fanyl 6- @ oI/UQ- pyri m di n- 2-y1) - pheny11- 3-
(2-nor pholin-4-yl-ethyl)-urea Ir:l' u *

'H NMR (500 MHz, DMSO-de): 58.92(s, 1H), 8.86(s, 1H), 8.17-8.19(d, 2H), 8.14(s,
1H), 7.94(s, 1H), 7.89(s, 1H), 7.53-7.55(d, 2H), 7.46-7.47(d, 2H), 7.33-7.37 (m, 2H),
3.87(s, 3H), 3.73-3.74(m, 8H)

1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-vy1)-phenyl]-3-thiazol-2-yl-urea

)
MeO N '
»
N O N
LA
N~ N7 S
H H
'"H NMR (500 MHz, PMSO-dg): §9.15(s, 1H), 8.20-8.22(d » 2H), 8.14(s, 1H),

7.55-7.56(d, 2H), 7.39 (s, 1H), 7.20(s, 1H), 3.87 (s * 3H) » 3.73-3.74 (m » 8H)

1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-y])-phenyl]-3-[4-(4-methyl-piperazin

-1-y)-phenyl]-urea

)
MeO N (\N/
\Q)\@ o /l N\)

e
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1HNMR(500 MHz, CDC13-di): 68.25(d, 2H), 7.89(b, 1H), 7.44(d, 2H), 5.88(b,
1H), 3.85(d, 8H), 3.65(t, 4H), 3.55(dd, 2H), 2.51(d, 2H), 2.47(s, 4H),

2.34(s, 3k 2011/080568 _ ~ PCT/IB2010/003347
144- ( 4- Chl or o- 5- net hyl sul f any1- 6- nor phol i n-4-yl -pyrim di n-2-yl)-phenyl] - 344

(2%, T ROARENBL A RIS BB AR e A0 )13, >

S 32(6 ggm) 2487, 54505, 7 20, 219, IR0R, 383,783 ek, @8 99 7(BHI), 3- 24(s. 6H),

1-[ 4- (4- Cﬂl%(m,éﬁihﬁtlﬁyﬂ 5nf, 80l 1- 6- nor phol i n-4-yl -pyri m di n-2-y1)-phenyl] - 3-
t hi azol 2-yl -urea | H NVR(500 MHz, DMBO-d6): 611.01(b, 1H), 9.72(b, 1H),
8.23(d, 2H), 7.65(d, 2H), 7.35(s, 1H), 7.11(s, 1H), 3.84(d, 4H, 3.77(d,
4H), 2. 364 94-(8ethoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-0x0-morpholin-4
144- (4- Chlor o- 5-nmet hyl sul f any1-6- nor phol i n-4-yl -pyrimdin-2-yI)-phenyl] - 346
- (4- m et hytl)-phgnwi]athiowrd¢a y 1) - pyri di n- 3- y1Fur ea "H NVR(500 MHz, DMSO- d6):
88.32-8.30(d, 2Hy, 8.25(d, 1H), 7.58-7.56(d, 2H), 5.54(b, 1H), 3.87-3.85(d,
8H), 3.09(b, 2H), 2.89(b, 2H) 2.65(b, 2H), 2.35 (s, 3H), 2.34(h, 2H

2.17(s, 3H) :
1-[4-(4-Chl oro-5- methylsulfa‘; 96 m)rpholin 4-yl -pyri-mdin-2-yl)-phenyl] - 3-
(3-fluor o-4-norpholin-4-yl-pRényl)-urea 'H NMR(500 MHz, DMSO- d6):

89.16(s, 1H), 8.93(s, 1I1l)|908 R0- 8 19(d 2H) 7.59-X.57(d, 2H) 7.47-7.44(d,
1H), 7.10-7.08(d, 1H), 7. oop , 3.84-3.83(d, 4H)° 3.76-3.72(dd, 8H),
2.94-2.93(d, 4H), 2.34(s, Tl)

0]

'"H NMR (500 MHz, DMSO-dg): $10.00-10.20 (m, 2H), 8.19-8.21(d, 2H), 8.16(s, 1H),
7.59-7.60(d, 2H), 7.51(s, 2H), 7.33-7.34(d, 2H), 4.19(s, 2H), 3.96-3.98(m, 2H), 3.88(s,
3H), 3.72-3.75(m, 8H).

[4-( 5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-pheny‘l]-urea
®
N
Meo\ﬁN
|
N)\©\ o)
N’U\NHz

'"H NMR (500 MHz, DMSO-de): 88.70(s, 1H), 8.12(s, 1H), 8.12-8.10(d, 2H), 7.45(d,
2H), 5.90(s, 2H), 3.86(s, 3H), 3.72-3.73(m, 8H).

[1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-vl)-phenyl]-3-[4-(4-methyl-piperazi

n-1-yl)-phenyl]-urea
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4-

{344- (4- Chl oro-5-net hyl sul fanyl1- 6- nor phol i n-4-yl -pyri m di n-2-y1) - phenyl Fure
i do }- benggiwidgheset hyl ester 1H NVR(500 MHz, CDC13- gicximsaedossis 2H) ,
8.09(s, 1H), 8.01(s, 1H), 7.90(d, 2H), 7.43(t, 4H), 4.33(dd, 2H), 3.86(s,
4H), 3.83(s, 4H), 2.34(s, 31}, 1.36(dd, 3H

1-[4- (4-Chl or o- 5- net hyl sul f @Any{- 6- nor phol i n-4-yl -pyrimdi n-2-y1)-phenyl] - 3-
[ 4- (3-0 xo0-norpholin-4-yl)- _ylFurea 1HNMR(500 MHz, DMSO d6): 69.18(s,
1H), 8.98(d, 111), 8.21-8, 19(Nd, 2H), 7.61-7.59(d, 2H), 7.51-7.49(d, 2H),
7.30-7.28(d, 2H), 4. 18(¥',eo SN3. 97- 3. 95(dd, ZFD%‘SNGH- 3.76(d, 411) ,

3.76-3.75(d, 411), 3.70-3.68(dd, 211), 2.36(s, %
1-[ 4- (4-Chl oro-5- net hyl sul f amy1- rpHal i 71 -Pyri mdi n-2-y1)-phenyl] - 3-
(3-trifl, uoronethyl-phenyl)-ure N B Mz, DVMSO d6): 69.19-9.18(d,

2H), 8.23-8.21(d, 2H), 8.03(s, 1H) , ﬂ.6 7.58(t, 3H), 7.54-7.53(d, 1H),
7.34-7.33(d, 1H), 3.84-3.83(d, 4H),3.77-3.75(d, 4H), 2.34(s, 3H)
1-[4-(4-Chloro-5-nmet hylsulfanyl- 6- nor pholi n-4-y1-pyrimdin-2-yl)-phenyl]-34
4- (4-m et hyl P I e u

59, 02( 5. hl'!?I_DNMg g(@MHZHDMQoB@ Bxbf] st 'iﬁgsiéﬂ 8)‘3%0155'(\54’%7(d%?81 3(1 7. 30(d.
2H), 6.891H) 8776@}7 52K4,,21B, 8443 M(idzH)rué)% @93@- 3H7,51 &7(sA$-1)I) 337395(74(m,4l-|)
2.45- 2. 44?&% 2.36-2.34(d, 3H), 2.34(s, 3H

144-(4-Ch ?o 5 rret hyl sul f any1- 6- nor phol i n-4-yl -pyri m di n-2-y1) - pheny1] - 3-(
4-thi o nor pholin-4-yl-phenyl)-urea | HNVR(500 M-lz DMSO-d6) : 69.03(s, 1H),
8.61(s, 1H), 8.20-8.18(d, 2H), 7.58-7. 56(d 2H) , 33-7.31(d, 2H),

6. 89-6. 87@M%mumwmﬂajmbmvlhmé (4methy3-piyrazin 4H) |

2.69-2.67(d,\4H) 4 23 38(Sipq 3H

144- (4- Ch =9- an16rmr hol i n-4-yl -pyrim di n-2-yl)-phenyl] - 3-
( y p yl - py y1) - pheny

4- nor phol i n-4-yl -phenyl)-urea

)

'"H NMR (500 MHz, DMSO-dg): $8.90(s, 1H), 8.51(s, 1H), 8.15-8.17(d, 2H), 8.13
(s ,1H), 7.70-7.72(m, 1H), 7.50-7.52(d, 2H), 6.84-6.86(d, 2H), 3.87(s, 3H),
3.73-3.74(m, 8H), 3.30-3.44(m, 8H), 2.54(s, 3H).

1-Isopropyl-3-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-urea
®
N
MeO N
|
: N (o} J\
LA

H H

'"H NMR (500 MHz, DMSO-de): 58.49(s, 1H), 8.10-8.11(m, 3H), 7.42-7.44(d, 2H),
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1H NVR(500 MHz, DWVMSO-d6): 88.96(s, 1H), 8.54(s, 1H), 8.16-8.14(d, 2H),
7.54-7.52(d, 2H), 7.29-7.28(d, 2H), 6.86-6.84(d, 2H), 3.80-3.79(d, 4H),
3. 72- 3. 69§0,208k¥80568. 99- 2. 97(d, 4H), 2.32(s, 3H) 144-(4- @alraBmibesssihyl
sul fany1- 6- nor phol i n-4-yl -pyrimdin-2-yl)-phenyl] -3-[6-(4-m

S PR G YL ST g R 1, D0 a0 02205

7 58 7.56(d, 2H), 6.82-6.81(d, 1H), 3.84-3.83(d, 4H), 3.76-3.75(d, 4H),
3.43-3.39(d, 4H), 2.40-2.39(d, 4H), 2.38-2.36(d, 3H), 2.30(s, 3H)
1-(4-Amino-phenyl)-3-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-vyl)-phenyl]-urea

)

'H NMR (500 MHz, DMSO-d): $8.89(s, 1H), 8.40(s, 1H), 8.13-8.15(m, 3H),
7.49-7.51(d, 2H), 7.08-7.09(d, 2H), 6.50-6.51(d, 2H), 4.77(s, 2H), 3.86(s, 3H),
3.73-3.74(m, 8H).

4-{3-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-y1)-phenyl]-ureido } -benzoic acid

®

'H NMR (500 MHz, DMSO-dg): §9.38 (s, 1H), 9.27(s, 1H), 8.18-8.20(d, 2H), 8.14(s,
1H), 7.87-7.88(d, 2H), 7.55-7.59(m, 4H), 3.87(s, 3H), 3.73-3.74(m, 8H)

1-(6-Bromo-pyridin-3-y1)-3-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-y])-phenyl]

-urca
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114- (4- Chl or o- 5- net hyl sul f any1- 6- nor phol i n-4-yl - pyri m di n-2-y1) - pheny1] - 3-(

6-nmor . pholin-4-yl-pyridin-3-yl)-urea | H NMR(500 MHz, DMSO-d6): 69.21(s,

1H), 8. 7A¢e,20iid80568. 20- 8. 18(d, 3H), 7.74-7.72(d, 1H), 7p69aB2060/(3472H),

6.84-6.82(d, 1H), 3.84-3.83(d, 4H), 3.76-3.75(d, 4H), 3.71-3.69(d, 4H),

3.32-3.30(d, 4H), 2.34(s, 3H) 0

144- ( 4- Chl or o- 5- Met hyl sul f anyg=6ynor phol i n-4-yl - pyri m di n-2-y1) - phenyl] -3-p

yridin -2-yl-urea CON) 1HNMRGQY MHz, DMSO-d6): 810.73(s, 1H), 9.53(s,

1H), 8.30-8.29(d, 1H), 8.24-8 (d, ZFD 7.78-7.75(dd, 1H), 7.67-7.65(d,

2H), 7.56-7.55(d, 1H), 7. 80z (d, 1H), 3.85-3.84(d, 4H), 3.77-3.76(d,

4H), 2.36-2.34(s, 3H) |

2- 1344- (4- Chl or o- 5- et hyl sul f amy/1-¥; nrphmltgggzr1 pyri m di n-2-y1)-phenyli -
0

urei do }-thiophene-3-carboxylic ac | HNMR( 500 MHz,
CDC13-di): 69.72(s, 1H), 8.32-8.30(d, 8.05(d, 1H), 7.57-7.55(dd,
2H), 7.48-7.46(d, 1H), 3.91(s, 4H), 3.90-3.88(d, 3H), 3.87-3.86(d, 4H),
2.36(s, 3H)

i - ST uRdo b B*éédﬂ“m%&?f%@(@i‘%‘?%a??y%%*@@%' e Bale,
1y, & S T i SRS s el 20

: S, , 3.84-3. , , 3.76-3. , , 2.36-2. S,
4-{344- (4- Chl or o- 5- et hyl sul f any1- 6- nor phol i n-4-yl - pyri m di n-2-y1) - phenyl Fu
reido } -bhgp %mgﬁoxy-yﬂ%(ﬁf}p4 %vrlmdﬁiph%lﬁﬁ(@mo}ﬁﬂdln% 914163%1 I]-DH)

8.23-8.217d, ZH) 84- (.382(d, .o9(d,

7.20(b, 1E&L*3DBEJB 84(d, 4FD , 3 77- 3 76(d 4FD 2 34(s SFD

144- ( 4- Chl or o- 5- net hyl sul f any1- 6- nor phol i n-4-yl - pyri m di n-2-y1l)-pheny1] - 3-(
3, 4-di met hoxy-phenyl)-urea

'H NMR (500 MHz, DMSO-dg): 58.88(s, 1H), 8.50(s, 1H), 8.13-8.18(m, 4H),
7.72-7.74(m, 2H), 7.50-7.52(d, 2H), 6.81-6.83(d, 1H), 3.87(s, 3H), 3.69-3.74(m, 12H),
3.30-3.36(m, 4H).

1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(morpholine-4-carb

onyl)-phenvl]-urea

N !
MeO\(iN 0
NJ\CL 0 /@AN/\
'S die
'H NMR (500 MHz, DMSO-dg): 8.95-8.97(d, 2H), 8.18-8.19(d, 2H), 8.14(s, 1H),
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| H NVR(500 MHz, DVBO-d6): 68.94(s, 1H), 8.60(s, 1H), 8.21-8.19(d, 2H),
7.59-7.57(d, 2H), 7.21(s, 1H), 6.88-6.87(s, 2H), 3.84(s, 3H), 3.75(s, 8H),

3.71(s, 3kb.20A/086468, 3H) _ ~ PCT/IB2010/003347
114- (4- Chl oro 5 rret hyl sul f any1- 6- nor phol i n-4-yl - pyri m di n 2-y1) - phenyl] - 345

-(4-methyl-p 1).-pyridi Furea 1H VHz, DMSO- d6) :
610. 82(b, % %@,7 1%’47 37 2@89%(5(131 H) 3y73-3 745y §H()> HpOGBu- 7. 63(d,

2H) , 7.4637434344ng , 3.84-3.77(d, 4H), 3.76-3.75(d, 4H), 3.10-3.09(t,

4H), 2.52-2. 49(cf ’ , 2.46-2.45(s, 3H), 2.34-2.21(s, 3H

N (3-{344-(4-Cnl oro S-met hyl sul fany1- 6- nor phol i n- 4-yl - pyri m di n- 2-y1) - pheny
1] -ur eid [ so 2011/ 080568

PCT/ 1B2016H58%9z Ve ppin-deylapyrigydin-gyl)-phepylamipe 9 o9(p, 1H),
8.58(s, 1H), 8.23-8. 21(d 2H) 7. 86- 7 85(d 1H), 7 79 7.76(d, 1H,
7.63-7.58(m 3H), 3.84-3.76(d, 4H) 3 75-3. 75(d, 4H), 2.36-2.34(s, 3H)

0

'H NMR (500 MHz, DMSO-dg): §7.91-7.97(m, 3H), 6.78-6.81(m, 1H), 3.88(s, 3H),
3.80-3.84(m, 8H).

[2-Fluoro-4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yD)-phenyl]-carbamic acid

phenyl ester

N
Meo\EgN |
2 F
“CLL
N
H

'H NMR (500 MHz, CDCl3-d,): $8.12(s, 1H), 8.06-8.09(m, 2H), 7.40-7.43(m, 3H),
7.27-7.29(m, 2H), 7.21-7.22(m, 2H), 3.90(s, 3H), 3.84(s, 8H).

3-Fluoro-4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-y1)-phenylamine

®




N (3-{344- (4-Chl or o- 5- et hyl sul fany1- 6- nor phol i n-4-yl - pyri m di n-2-y1) - pheny
1J-ur eidol - phenyl)-acetam de | HNVR(500 MHz, DMBO-d6): 69.93(s, 1H),
9.05(s, NebBuRles, 1), 8 21-8 19(d, 2H), 7 78(s, 1H) pclubfndoddid, 20,
7.21-7.17(dd, 3H), 3.84-3.83(d, 4H), 3.77-3.76(d, 4H), 2.36-2.34(s, 3H),
2.03-1.98(s, 3H
114- (4- Chl or o- 5- et hyl sul f anyl - 6- nor phol i n-4-yl - pyr| md| n- 2 yl) phenyl] - 344
- (4-m et hyli NWR SQGCM}@Z |DM§O whlooehe |F8‘4©588 0d6)
69. 21(s, 1H), 96{13 (s, Qgg %h PM é % (d 2 : 54 7.53(d,
2H), 7. 376#0366/(31m ZH)),,388848(9611 iHI-]),,’383 37$$(d1,8H99, 3 39- 3. 35(d, 4H)
2.50-2.46(d, 4H), 2.36-2.34(s, 3H), 2.03-1.98(s, 3H)
1- (6 Br ono- pyri di n-3-y1) - 3-{ 4- (4- chl or o- 5 met hyl sul f any1l- 6- nor phol i n-4-yl -p
>érl5T g' 58 32FM1%}0-@ sa¥dthoMt £aho ﬂdﬂ}M? b )]-cafhnfid GBid gH)Z
7.56-7. 5aphenyiester 3. 84-3. 76(d. 4H) . 3.76(s. 4M), 2.36.2.34(s, 3H)
4-{3-[4-(4-Chl oro-5-net hyl sul fanyl1-6-nor pholin-4-yl -pyrimdin-2-yl)-phenyl]
-ureido }-benzoic acid NVR(500 MHz, DVBO-d6): 69.39-9.38(d, 1H),
9.33-9.32(d, 1H), 8.22-8.20(d, ﬁ@ﬁ 7.90-7.88(dd, 2H), 7.61-7.59(dd, 4H),
4H)

3.84-3.81(d, 4H), 3.76-3.74(d, 2.33(s, 3H)

MEOf%N F

”~,

NJ\Q o)
PN
H

'"H NMR (500 MHz, CDCls-d;): §7.99-8.04(m, 2H), 7.39-7.46(m, 3H), 7.15-7.27(m,
5H), 3.90(s, 3H), 3.82(s, 8H).

4-{3-12-Fluoro-4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido }-ben

zamide

)

'H NMR (500 MHz, DMSO-ds): 89.56(s, 1H), 8.99(s, 1H), 8.22-8.25(m, 1H), 8.15(s,
1H), 7.99-8.05(m, 2H), 7.82-7.84(m, 3H), 7.52-7.54(d, 2H), 7.20(s, 1H), 3.88(s, 3H),
3.72-3.75(m, 8H).

1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-y1)-phenyl]-3 -pvridin—2-yl—uréa
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1- (2- Am no- pheny1l) - 3-[ 4- (4-chl or 0- 5- net hyl sul f any1- 6- nor phol i n-4-yl -pyri md
in-2-y 1)-phenyl]-thiourea WO 2011/ 080568PCT/ 1B2010/ 003347 [ 00108] A

m Xt ure oWokbsrigds68- di hydro-i mi dazol - 1-y1) - met hanet hi oneC2as10m0339. 164
mol ), indazole (3.7 ng, 0.05 mml, 0.5 eq) in CH3CN (5 m) was stirred at
0C, then added dropwi se to a slugry of

4- (4-chl oro-5-net hyl sul fanyl- 6-ffrorphol i n-4-yl - pyri m di n-2-y1) - phenyl am ne

(50 nmg, 0.109 nmol.). The resulY] m xture was reacted 3.0 hrs at r.t. and
t hen benzene-1, 2-di am ne (23.6 , 0.218 mmol, 2.0 eq) was added thereinto.
The reaction resulted in a W§f Iid, which was filtered, collected and
evaporated in vacuo to give 49. a white npound (68.5% . 1HNVR(500
MHz, DMBO-d6): 610.01(b, 1H), 9.85( -8| 20(d, 2H), 7.75-7.74(d,
2H), 7.10-7.09(d, 1H), 6.97-6. 95(d (d, 1H), 6.58-6.55(d,
1H), 4.95 (b, 2H), 3.85-3.84(d, 4H), 3. 76- E(d 4H), 2.36-2.34(s, 3H)

14444- Chl or o- 5- net hyl sul f any1- 6- nor phol i n- 4 yl -pyrimdin-2-yl)-phenyl] - 3- py
ridin -3-yl-thiourea 1HNVR(500 MHz, DVBO d6): 68.63-8.63(d, 1H),

573 411421 573 gi?g Nl\;{‘@) 1505Mﬁz§3%@d6)2$‘1)065§ S381“)79 95(@le)1|8|)29@71?:2 872@-§(2'T(d 4H) ,

144- ( 4- Chi2bh)o8. M@ntﬂ);ﬁsmﬁa L. lﬁ)rﬂ)ﬁ?rﬁcﬂlidl ZH)y? 5Wr54|€rmd|1H) Z(iyll?%hranyl] 3-[

4-(3-0 X0 ) n t hi our ea' I H NI\/R(SOO VHz, DMSO d6):
810. 10(b, lﬁb?%’.ﬁﬂe%ﬁ@%s 22(d, 2H), 7.70-7.68(d, 2H),
7.53-7.50(d, 2H), 7.36-7.34(d, 2H), 4.20-3.98(d, 2H) 3.97-3.96(d, 2H),
3. 85-3. 75(dd 4H), 3. 74 3. 71(dd 6H) , 2.
(1H Benzoilnk il peio:4 ling. SU-£3 'T Brighate%e:=mMoy| - pyrim
i di n2-y1) %Mmomw] Am xt ure of

1- (2- am no- -1 4=(4-chl or o- 5- et hyl sul f any1- 6- nor phol i n-4-yl -pyrimd
in-2-yl )-phenyl]-thiourea (120 ng, 1.0eq.) and DCC (0.18 g, 0.271 nmol,

1.1 eq.) in THF (8 M) was regcted for 9 hrs at 80-90C. The resulting

m xture was dried in vacuo, /ﬁ)ﬁ\halllzed in EA solution, filtered to give a
yellow solid (69.5 ng, 62. 39 ich was then dried in vacuo to give a

product. 1H NVR(500 Mz, 810. 78(b, 1H), 9.98(s, 1H) 8. 25-8. 23(d,
2H), 7.90-7.89(d, 2H), 7""29 Q(d 2H) 7.02(s, @ﬂ)o 3.85-3.84(d, 4H),

3.77-3.75(d, 4H), 2.34(s, 3 |

'H NMR (500 MHz, DMSO-ds): 89.50(s, 1H), 9.01(s, 1H), 8.21-8.25(m, 1H), 8.15(s,
1H), 7.98-8.05(m, 2H), 7.49-7.51(d, 2H), 7.29-7.31(d, 2H), 4.18(s, 2H), 3.95-3.97(m,
2H), 3.88(s, 3H), 3.69-3.76(m, 10H).

1-[3-Fluoro-4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-v1)-phenvyl]-3-[4-(3-0x0-mo

rpholin-4-y])-phenyl]-urea

)
F o

Meo\ﬁN
Z N
O

H H
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144- 0- Chl or 0- 5- net hyl sul f anyl - 6- nor phol i n-4-yl -pyri m di n-2-y1)-phenyl] -3-is
oprop yl-urea 1H NVR(500 MHz, DMSO-d6): 68.67(s, 1H), 8.15-8.13(d, 2H),
7.50- 7. 49¢8.20Ad80568- 02(s, 1H), 3.84-3.83(d, 4H), 3.76-3p¢Rfif2016bb33472- 33(s,
3H), 1.11-1. 09(s 6)

144- 4Ch hI 1- h | - d 1) - pheny1] - 3-
4~ (ror_ phot NREE AT ANS G P s o), S HGHEBDS Wk BB ag) T

69.34-9 2 s . . . : 3(d 2H) ,

7. 37-7. 36 39 72%%% f*laﬁ%%%?%ﬁ%&@%@%@% 15610, 5B 280 ery
2.36-2. 34§ 93. 33¢$)(m 2H). 3.86(5, 3H), 3.68-3.70(m, 10H) o

144- ( 4- Chl or o- 5-net hyl sul fanyl1-6- nor phol i n- 4-yl - pyri mi di n- 2-y1) - pheny1] - 3- (
5-nmor phol i n-4- yI pyridin-2-yl)-urea 1H NMR(500 MHz, DMSO d6): 610.31(b,
1H), 9.27( 8.23-8.21(d 7. 97 .

7.47(s, 2Ppl3gt
2.49-2. 34£a'imd8H)

1- (4- Am no- phenyl) - 344- ( 4- chl or o- 5- net hyl sul f any1- 6- nor phol i n-4-yl - pyri m di
n-2-y 1)-phenyl] -urea 1HNVR(500 MHz, DMBO-d6): 69.09(s, 1H), 8.48(s,
1H), 8.18-8.16(d, 2H), 7.57- 7055(d 2H), 7.10-7.08(d, 2H), 6.52-6.50(d,
2H), 4.79(s, 2H), 3.83-3.83(d ;;1 3.76-3. 75(d 4H), 2.49-2.46(s, 3H)
l-tert-Butyl-3-[4-(4-chloro- thylsulfanyl -nor phol i n-4-yl -pyrimdin-2-y

F o)

1) - pheny 11-urea MeO .
P
. N JOL NH,
‘ N” °N '
H H

'"H NMR (500 MHz, DMSO-d): 88.16(s, 1H), 7.92(s, 1H), 7.80-7.82(m, 3H),
7.56-7.58(m, 3H), 7.19-7.30(m, 2H), 3.88(s, 3H), 3.71-3.72(m, 8H), 3.16(s, 2H).

1-[4-(5-Methoxvy-4-morpholin-4-vl-pyrimidin-2-y])-phenyl]-3-pyridin-3-vyl-thiourea

)

'H NMR (500 MHz, DMSO-de): $10.30-10.10(m, 2H), 8.60(s, 1H), 8.31-8.32(d, 1H),
8.20-8.22(m, 2H), 8.16(s, 1H), 7.94(s, 1H), 7.58-7.61(m, 2H), 7.36-7.37(d, 1H),
3.88(s, 3H), 3.72-3.76(m, 8H).

N-(3-{3-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido }-phenyl)-a

cetamide
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1HNMR(500 MHz, DMSO-d6): 68.60(s, 1H), 8.14-8.13(d, 2H), 7.48-7.46(d, 2H),
6.12(s, 1H), 3.83-3.81(d, 4H), 3.76-3.74(d, 4H), 2.33(s, 3H), 1.29-1.26(d,
9H) WO 2011/080568 _ .. .. PCT/IB2010/003347

4- (4- Chl or o- 5- et hyl sul f any1- 6- nor phol i n-4-yl -pyrim di n-2-y1)-2-fl uoro-phen
yl am n | HNMR(500 MHz, CDC13- db) : 88.11-8.06(dd, 2H), 7.15-7.14(m 1H),
3.87-3.86(d, 8H), 2.36(s, 3H)

4- (4- Chl or o- 5- et hyl sul fany1- ¢ n;l' phol i n-4-yl -pyrimdin-2-yl)-3-fl uoro-phen

ylamn NH2 1HNVR(500 MHz, 3-di): 88.04-8.0%(dd, 1H), 6.74-6.72(d,
1H), 6.67-6.65(d, 1H),6 3.89% , 3.84-3.83 , 2.36(s, 3H).

6- Chl or o- 5- met hyl sul f any1- 4- ngl phpl i n- 4-y142, i pyrimdinyl-2"-ylamne
(ON) NH2 1HNVR(500 MHz, DMBO 990s, 7.35(s, 2H), 3.84-3.83(d,

4H), 3.74-3.73(d, 4H), 2.32(s, 3H)
1-[ 4- (4- Chl or o- 5- net hyl sul f any1- 6-no phcﬂ [ nH4- yT-pyrimdin-2-yl)-phenyl] - 3-
(1Hin dazol-4-yl)-urea

'H NMR (500 MHz, DMSO-de): 89.92(s, 1H), 8.92(s, 1H), 8.75-8.78(d, 1H),

8.18-8.20(m, 2H), 8.17(s, 1H), 7.77(s, 1H), 7.51-7.55(m, 2H), 7.18-7.19(m, 2H),

3.87(s, 3H), 3.73-3.75(m, 8H), 1.90(s, 3H). |

N-(3-Dimethylamino-propyl)-4-{3-[4-(5-methoxy-4-morpholin-4-vl-pyrimidin-2-vyl)-

phenyll-ureido}-benzamide
®
N
MeO\EgN o
' N/U\N

'"H NMR (500 MHz, DMSO-dg): 59.08-9.10(d, 2H), 8.36(s, 1H), 8.18-8.19(d, 2H),
8.14(s, 1H), 7.77-7.78(d, 2H), 7.52-7.55(m, 4H), 3.87(s, 3H), 3.73-3.74(m, §H),
2.26-2.29(s, 2H), 2.15(s, 6H), 1.63-1.66(s, 2H).

5-Methoxvy-4-morpholin-4-y1-[2.5']bipyrimidinyl-2'-ylamine
®
N
MeO. N
| .
N | ~N
. PR

N~ “NH,

'"H NMR (500 MHz, CDCl3-d;): 89.14(s, 2H), 7.96(s, 1H), 5.20(s, 2H), 3.89(s, 3H),
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[ff NVR(500 MHz, DVBO-d6): 610.45(s, 1H), 8.55(s, 1H), 8.29-8.26(d, 2H)
7.98-7.95(d, 2H), 7.67(s ,1H), 7.43-7.41(d, 1H), 7.26-7.23(d, 1H),

6. 42- 6. 40y0,2011kd80568. 12(s, 1H), 3.87-3.85(d, 4H), 3.77-3p¢o(iB2016/b()3347
2.50-2.50(s, 3H

N—(4-1344-%§-C2ﬁ ro- 5- met hyl sul f any1- 6- nor phol i n-4-yl - pyri m di n-2-y1) - pheny
1] - ur eidéi-ﬁh 51)-nethanesulfonanide 1H NVR(500 MHz, DMSO- d6):
69.87(b, 1H), 9.03(s, 1H), 8.78(s, 1H), 8.21-8.19(d, 2H), 7.59-7.57(d, 2H),
7.44-7.42(d ,2H), 7.16-7.14(d, 2H), 3.85-3.83(d, 4H), 3.77-3.75(d, 4H),
2.92(s, 3F@-Meghq;zqz(éigmomhyolinA-vl-[2,5']bipyrimidinvl-2'-V1)-carbamic acid phenyl ester

14- (4- Chl or o- 5- net hyl sul f any1- 6- nor phol i n-4-yl -pyri m di n-2-y1)-2-fl uor o- phe

nyl] -ur ea
[oj
N

'"H NMR (500 MHz, CDCl;-d,): §9.47(s, 2H), 8.51(s, 1H), 7.99(s, 1H), 7.39-7.42(m ,
2H), 7.26-7.29(m, 3H), 3.91(s, 3H), 3.80(s, 8H).

4-{3-[3-Fluoro-4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido } -ben

zamide

()

'"H NMR (500 MHz, DMSO-dg): §9.39(s, 2H), 8.19(s, 1H), 7.86-7.88(m, 2H),
7.72-7.74(m, 2H), 7.56-7.57(m, 1H), 7.25(s, 1H), 6.50-6.51(d, 1H), 5.58(s, 1H),
3.90(s, 3H), 3.82(s, 4H), 3.73(s, 4H).

N-(4-{3-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-y1)-phenyl]-ureido }-phenyl)-m

ethanesulfonamide
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| H NVR(500 MHz, DWVSO-d6): 68.64(s, 1H), 8.34-8.31(s, 1H), 8.01-7.96(dd,

2H), 6.34(s, 2H), 3.84-3.83(d, 4H), 3.76-3.75(d, 4H), 2.34(s, 3H

1-[ 4- (4- RS PArdeosket hylsulf anyl- 6- momholi n- 4-y1- pyri m dipgT4pYokdoeds3id uor o- ph
enyl] - 344-(3-oxo-norpholin-4:yl)-phenyli-urea |H NWMR(500 MHz, DMSO-d6):
69.31(s, 1H), 8.92(s, 1H), 8. 3/-8. 34(s, 1H), 8.08-8.01(dd, 2H),

7.50-7.48(d, 2H), 7.32-7.31( 4.19(s, 2H), 3.97-3.95(s, 2H),
3.85-3.85(d, 4H), 3.77-3. 75(& jl—l) 3.71-3.69(s, 2H), 2.34(s, 3H\

1- 14- (4- Chl or o- 5- et hyl sul f ani- 6- nor phol i n- 4-yl - pyri ni di n- 2-y1) - 3-f | uor o- p
henyll- 344-(3- oxo- nor ph¥EProaayl) - phenyl] -urea  1H NVR(500 MHz, DVBO- d6):
69.34(s, 1H), 9.03(s, 1H), 8|05,8 Ol(d 1H), 1. 6%,17059(d 1H) 7.50-7.46(d
,2H), 7.31-7.23(m 3H), 4.18(¥ 3.99-3. )BH), 3.83-3.82(d, 4H),
3.75-3.74(d, 4H), 3.71-3.69(d, 2H A 36l2. "ol 4-

{344- (4- Chl or o- 5- net hyl sul f any1- 6- nor pfjol iH1-4-yI -pyrimdin-2-y1)-phenyl ]
-ureido }-benzenesul fonam de 1H NVR(500 MHz, DMSO-d6): 69. 14(s, 2H),
8.23-8. 21(5 2H), 7.75-7.73(s, 2H), 7.63-7.62(d, 2H), 7.61-7.59(d, 2H),

7{421281 Chl or%ﬁggégﬁdﬁ gr?;{a 9r7r(§(%hlcl)f) 9}1éy?ﬁ%yrl6?n§%l7(lr§%ﬁ§i% [S?ienyTur

e| dol - pheny) 7. 52-§t53(d cze{) 7. ABTNMIRE, 200), Wi, 7. DNGCQIE6} 8769383 (3s73-1M(m 9. 03( s,

8. 72 8.19(d, 2H), 7.59-7.57(d, 2H), 7.49-7.48(d, 2H),
7587 36@) éEaCS iV (d, 28 (d.2H (d, 2H

1-[4-( 5-Methoxy-4-morpholin-4-yl-pyrimidin-2-vl)-phenyl]-3-(2-0x0-2.3-dihydro-be

nzooxazol-6-yl)-urea

N
MeO N
'“/*CL i Q“
>=o
NJLN 5
H H

'H NMR (500 MHz, DMSO-dg): $8.99(s, 1H), 8.92(s, 1H), 8.16-8.18(d, 2H), 8.13(s,
1H), 7.52-7.53(d, 2H), 7.47(s, 1H), 7.15-7.16(d, 1H), 6.90-6.92(d, 1H), 3.87(s, 3H),
3.73-3.74(m, 8H).

1-(5-Methoxy-4-morpholin-4-yl-[2.5'Ibipyrimidinyl-2'-y])-3-[4-(3-0x0-morpholin-4-vy

D)-phenyl]-urea

)
MeO Ay, o
m@ 8O
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3.84-3.83(d, 4H), 3.77-3.76(d, 4H), 2.36(s, 3H), 2.0,1(s, 3H
144- ( 4- Chl or o- 5- net hyl sul f any1- 6- nor phol i n-4-yl - pyri m di n-2-y1) - phe

2- 0Xx02, 3-wWohyfirigodegnzooxazol - 5-yl)-urea | HNVR(500 MHz, pBW¥BE2EEHI338°- 16(S,
1H), 8.95(s, 1H), 8.21-8.19(d, 2H), 7.60-7.58(d, 2H), 7.43(s, 1H,

s %igémﬁg(sog Mz, DMSET R sots, §o0 31 CRE S 1 b7 2 % (€ A ? )
144- (4- Chhgy07, 59(6@@)"7%5” @-17%1212) 'IDIVQI?:{TQHg% é5. $|98%DR/QS@’§69)@)(52-3H:5}74phe

soxazo 1-3-yl-urea

9.22(s, 1B)8l- 33816}8}1751@2(&1&331) 8. 23-8. 21(d 2H), 7.63-7.59(d, 2H),

00 MHz

6.87-6.87(d, 1H), 3.84-3.83(d, 4H), 3.77-3.76(s, 4H), 2.31(s, 3H)

1- (6- Chl or o- 5--net hyl sul f anyl1- 4- nor phol i n-4-y142, 51bi pyri m di nyl-2'

(3-0x0 - mMreieto-MinfbryHol mPNLO Ny d HIde@ 5-ol

N
HO\(QN
-
e

10092] A mixture of 4-(2-chloro-5-methoxy-pyrimidin-4-yl)-morpholine

(5.0g, 1.0 eq.) and CH,Cl, (20 ml) was added dropwise to a slurry of aluminum
chloride (23.22 g, 8.0 eq.) in CH,Cl, (30ml) in ice bath.  After drépping, the
resulting solution was stirred overnight at room temperature. The resultant mixture
was extracted with EA and the combined organic layers were washed with brine and

dried in vacuo to give a light yellow solid (4.18 g, 89.23%) as a product.

'"H NMR (500 MHz, DMSO-dg): §10.34(s, 1H), 7.67(s, 1H), 3.72-3.73(m, 4H),
3.65-3.66(m, 4H).

4-(2-Chloro-5-(2-Morpholin-4ethoxvy)-pyrimidin-4-y1)-morpholine

N
NSO
SAReE

[0093] A mixture of 2-chloro-4-morpholin-4-yl-pyrimidin-5-o0l (0.1g, 1.0 eq.),
4-(2-chloro- ethyl)-morpholine hydrochloric acid (0.12 g, 1.5 eq.) and K,CO;3 (0.19 g,
3.0 eq.) in 1,4-dioxane (5 ml) was heated at 90 °C and refluxed overnight. The

resultant mixture was extracted with EA and the combined organic layers were
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"H NVMR(500 MHz, DMSO-d6): 611.57(s, 111), 10.24(b, 1H), 9.39(d, 2H),
7.70-7.68(d, 2H), 7.37-7.35(d, 2H), 4.19-4.18(d, 2H), 3.98-3.90(d, 2H),
3.90(s, 4kb.20P/0kds68- 71(m 6H), 2.35(s, 3H) 4- PCT/IB2010/003347
{3-[4-(4-Chloro-5 rrethylsulfany16 nmor phol i n-4-yl -pyrim di n-2-y1)-3-fl uoro-
phen yl I -ureij nzam H NVR( 500 ? 5 1H),
9.16(s, 1Mfsh hes it eyl frsﬁq)m V?asutogg 03\#50%58)6%6%3 A«S %

7.26-7. 24¢guet) . 3.84-3.82(d, 4H), 3. 75 3 73(d, 4H), 2.35(s, 3H) 4-
{344-(4-Chl or o- 5- rrethylsulfany16 nmor phol i n-4-yl - pyrim’din 2-y1l)-2-fluoro-p
hen yli -ureidol -benzam de "H NVMR(500 MHz, DMSO-d6): 89.45(s, 1H),

z a0 7 s2(HNR OGN EDgR %73263118%(435* 400, 321985’385735%% B 2. 3a(s,

3.76-3.78(m, 4H) 3.69-3. 71(m 4H 2.75-2.77(m, 2H) 2.50-2.53(m, 4H).
4-{3-[4- (4-Chl oro-5-nethyl sul fany -6- mor phol i N~ 4-yl - pyri m di n-2-y1)-2-fl uor

o- phen yl | -ureidol - benzenesul f onam de 1HNI\/R( 500 MHz, DMSO-d6): 69.62(s,

1H), 9.
7. 64-7. 63(¢ ,
3H 4- {3-

en yl | -ureidol-benzenesul f onam de (500 MHz, DMSO-d6): 69.37(s, 1H),
9.28(s, 1H), 8.05-8.02(d, 1H), 7.75-7J3¢d, 2H), 7.63-7.58(m 3H),
7.26-7.22(m,3H), 3.82-3.81(d, 4H), 3.738-3.72(d, 4H), 2.31(s, 3H N (5- {3-
[ 4- (4- Chl or o- 5- net hyl sul fanglxﬁ i 4-yl -pyri mdin-2-yl)-phenyl | -ur

[4-(4-Chl oro-5-neth ylsulfany1-6-m)rphodin-4-y|-pyrin1di n-2-yl1)-3-fluoro-ph

ei do} - pyri din-2-y1) - acet ani

~

N

NH,

'H NMR (500 MHz, CDCls-d,): $8.13-8.15(d, 2H), 7.97(s, 1H), 6.71-6.72(d, 2H),
4.12-4.14(m, 2H), 3.90-3.91(m, 4H), 3.87-3.88(m, 4H), 3.82-3.83(m, 4H),
2.78-2.80(m, 2H), 2.50-2.58(m, 4H).

{4-[4-Morpholin-4-yl-5-(2-morpholin-4-vyl-ethoxy)-pyrimidin-2-yl]-phenyl } -carbami

¢ acid phenyl ester

O

%L

'H NMR (500 MHz, CDCl3-d;): 88.31-8.32(d, 2H), 8.01(s, 1H), 7.53-7.55(d, 2H),
7.39-7.42(m, 2H), 7.20-7.26(m, 3H), 7.09(s, 1H), 4.22-4.24(m, 2H), 3.91-3.93(m, 4H),
3.83-3.85(m, 4H), 3.77-3.80(m, 4H), 2.87-2.89(m, 2H), 2.64-2.66(m, 4H).

SR

1-[4-(Morpholine-4-carbonyl)-phenyl]-3-{4-[4-morpholin-4-yl-5-(2-morpholin-4-yl-e
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1HNVR(500 MHz, DMVBO-d6): 610.38(s, 1H), 9.20(s, 1H), 8.90(s, 1H),
8.43-8.42(d, 1H), 8.21-8.20(d, 2H), 7.91-7.89(d, 1H), 7.84-7.82(dd, 1H),

7. 60- 7. 59§0,2021480568. 84- 3. 83(d, 4H), 3.77-3.75(d, 4H), 2p84(iB2013b)3347
2.08-2.06(d, 3H)

144- (4- Chlloro: 5- metih Izsq fan -6 rmrphol in-4-yl-pyrimdin-2-yl)-phenyl]-3-]
4-(4-m et > €dy1) - phenyl] urea | HNMR( 500 MHz, ’
DMSO-d6) : 69.01(s, 1H), 8.61(s, 1H) 8. 20-8.18(d, 2H), 7.58-7.56(d, 2H) ,
7.35-7.33(d, 2H), 6.94-6.93(d, 2H), 3.85-3.83(d, 4H), 3.77-3.75(d, 4H),
3.25-3.22(d, 4H), 3.17-3.15(d, , 2.92(s, 3H), 2.34(s, 3H)

443- (6- Chl or 0- 5- net hyl sul f any144- gor phol i n-4-y142, 51bi pyri m di ny1-2'-y1)-ur
ei dol benzenesul fonam de c¢:) . | HINVR(500 MHz, DVSO d6): 611.85(s, 1H),

10. 75(s, 1H), 9. 41(sr/~2 Z N85(d 2H), 7.80-7,78(d, 2H), 7.27(s ,2H),
3.91-3.90(d, 4H), 77- 75(d 4
144- ( 4- Chl or o- 5- net uI fanyl-

H), 2.35(s, 3H)
| i np4- 2-yl h 1] - 3-
) K@{U\WG\TDNB)C/}GG)D eny1] - 3- (
,%ﬁa o(d, , 7.59-7.58(d,

2- 0x02, 3- di hydr o- benzooxazol - 6-y1) -
(d, 4H), 3.76(d, 4H), 2.34(s,

611.49(s, 1H), 9.07(s, 1H), 8.87(s,
3H), 7.09-7.07(d, 1H), 7.02-7.00(d, 1H)
3H) :

Hror oot I G0 Mk YR ST 2% e LR MR o P B Pe Set s
1H), 9. 23¢s3-AH(d, 2&#33& 22 d, 2HH)41724 19, 212)(51,79%@1, d74f@73773@5(1ﬂ) 2H) ,

Z: Si(; © sbos 1), 3:56(6. 41D, 3 4bis. i, $ 0250, 200 586, atny » 2 240 4

144- (4- ChI or o- 5- net hyl sul f any1- 6- nor phol i n-4-yl - pyri m di n-2-y1) - pheny1l] - 344
-(4-di met hyl am no- pi peri di ne-1-carbonyl)-phenyTurea CON) WO
2011/ 08056 8RIJR-NMBAhbLOA BOB3%-2-morpholin-4-yl-ethoxy)-pyrimidin-2-yl]-phenyl } -3-[4-(

3-oxo-morpholin-4-yl)-phenyl]-urea

'"H NMR (500 MHz, DMSO-ds): §9.20(s, 1H), 9.19(s, 1H), 8.14-8.18(m, 3H), |
7.53-7.54(d, 2H), 7.48-7.50(d, 2H), 7.27-7.29(d, 2H), 4.18(s, 4H), 3.95-3.97(m, 2H),
3.79-3.80(s, 4H), 3.73(s, 4H), 3.68-3.70(m, 2H), 3.55-3.56(m, 4H), 2.69-2.71(m, 2H),
2.45(s, 4H). -

4-(3-{4-[4-Morpholin-4-yl-5-(2-morpholin-4-vyl-ethoxy)-pyrimidin-2-yl]-phenyl } -urei

do)-benzamide
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1IHNMR(500 MHz, DMSO-d6): 89.24(s, 111), 9.14(s, 1H), 8.22-8.20(d, 2H),
7.61-7.59(d, 2H), 7.54-7.52(d, 2H), 7.36-7.34(d, 2H), 3.84-3.83(d, 4H),

3. 77-3. 754@.20fds0s68- 72(b, 4H), 2.38(s, 6H), 2.36-2.34(Mmpcthkro01doddin. 2H),
1.43-1.41(b, 2H) [00110] Exanple 5: Preparation of conpounds of forrmula (I)
in schenme 3 5-(Methylthio)pyri m'dji ne- 2, 4-di ol [00111], 5-iodouracil
(476 ng, 2 mmol e) was placed in aﬂry and argon-flushed Schl enk-tube

equi pped with a nagnetic stirri ar and a septum Wth vigorous stirring,
the substrate was dried for 15 m'h in high vacuumto exclude the presence
of water in the hygro R e. Then, a sol utd on of LiCl in THF

(0.5M 8 m; 4mm|eo\aj) eq) dded and after rring for sone m nutes
at r.t., the substrate ssol ved No ,ﬁ@ d ®lourl ess sol ution.
The sol ution was cooled to -20C and 1 HF;1.33 ml, 4 mole, 2

eq) was added dropw se. After conpletion f t e addltlon the resulting
clear solution was stirred at -20C for 20 mn. Afterward, i-PrMCl (1.32 M
in THF, 1.82 m, 2.40 mmole, 1.20 eq) was added slowy and the resulti ng

m xture wag Nl IRQYBH M9z, WRUROHE,) L 80 SROBVEE MRS 80Kt 8(m, 3H), 7.80-7.82(m,
3H), 7.53-7.56(m, 4H), 7.18(s, 1H), 4.17-4.19(m, 2H), 3.79-3.80(m, 4H), 3.73-3.74(m,
4H), 3.55-3.56(m, 4H), 2.69-2.71(m, 2H), 2.36(s, 4H).

1-{4-[4-Morpholin-4-v1-5-(2-morpholin-4-yl-ethoxvy)-pyrimidin-2-yl]-phenyl }-3-pyri

din-4-yl-urea

®
@Nﬁh e

'H NMR (500 MHz, DMSO-dg): 89.68(s, 1H), 9.45(s, 1H), 8.34-8.35(d, 2H),
8.17-8.19(d, 2H), 8.15(s, 1H), 7.54-7.56(d, 2H), 7.45-7.48(d, 2H), 4.18(s, 2H),
3.79-3.80(m, 4H), 3.73-3.74(m, 4H), 3.55-3.57(m, 4H), 2.63-2.64(m, 2H),
2.50-2.57(m, 4H).

1-(4-Methanesulfonyl-phenyl)-3-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-y1)-ph

enyl]-urea
®
N
MeO .
CLR LY
N N



After one hour, a thick, grayish slurry had formed and the m xture was
cooled to -20C and S-net hyl nethanesul fonothioate (328 ng,2.6 mole, 1.3
eq) was oRbaNAdescAf terwards, the m xture was war nmed uppb@rb2dieofBey Stirred
at that tenperature until TLC indicated conpletion of the reaction. After
guenching with MeOH, the m xture was transferred to a separation funnel
containing water (40 nml). By careful addition of 2.0 MHCl, the pH of the

m xt ure 51 6.5l | aye t vvith EA,
the. combi rad aRaNT M TEASORLE 2oy Re T ES L MER S H0ARE HREF T

Recryst al l1H3at.8 on.82(dhaHYEDH -afBat, del, 1.56- 7804 2e), A87@, 319}, 0r736F34(m,
crystalline solid which was dried in high vacuum (64% . 1HNVR (500 MHz,
DVBO- d6) : 8B 3h3(&3HH ), 2.49 (s, 3H WD 2011/080568
2,4-Dichloro-5-(nethylthio)pyrimdine MS C PCT/IB2010/ 003347

[00112] 5- (et hyl t hi o) pyri m di ne-2,4-diol (0.5 g, 3.16 nole), POC13 (3 m)
and di met hyjhabiMethexy¥-@-nborpholinamdyb pldaldia-2t vl )-phéd ylix3 {9 mdiphblise-4EoHo m xt ur e
was cool ed to. 0C and carefully poured over ice. The white solid fornmed was
separ at ed%@—@iﬂ’l—ﬁéﬁon and dried under vacuumto afford the product

2, 4-di chl oro-5-(nethylthi o)pyrimdine (0.49 g, 80% . 1HNWVR (500 MHz,
CDC13-d1l): 8 8.29(s, 1H) , 2.55(s, 3H

4-(2-Chl oro-5-(nethylthio)p i di n-4-yl)norpholine [ 00113] A sol ution of
the 2,4-dichloro-5-(nethylthioJpyrimdine (1.16 g, 6 rmole) in acetone (10
m ) at 0C containing Na2C3 WN1.1 eq, 6.6 nmmole, 0.7.0) was treated dropw se

with a solution of m)rpMetD 10eq, 66m"m%(\ in acetone (2
m) and stirred for 1 hr |0 TLC (EA Hex=1: 2 @6) shovved conpl eti on
of the reaction to give two was renoved in vacuo, the

resi due was partitioned bet ween gh @ the or gani c | ayer was
dried (MgSO) and evaporated in v cuoN C(H chromat ogr aphy (EA/ Hex =1/6)
gave the product (700 ng, 47%.

'"H NMR (500 MHz, DMSO-dg): §9.52(s, 1H), 9.23(s, 1H), 8.19-8.20(d, 2H), 8.14(s,
1H), 7.72-7.74(d, 2H), 7.64-7.66(d, 2H), 7.55-7.57(d, 2H), 3.87(s, 3H), 3.73-3.74(m,
8H), 3.62-3.64(m, 4H), 2.84(m, 4H).

Pvridin-4-yl-carbamic acid phenyl ester

'"H NMR (500 MHz, CDCls-d,): 58.50-8.51(m, 2H), 7.88(s, 1H), 7.39-7.45(m, 4H),
7.27-7.28(m, 1H), 7.17-7.22(m, 2H).

1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl}-3-pyridin-4-yl-urea

®




1H NVR (500 MHz, CDC13-di): 8 8.13(s, 1H), 3.79-3.82 (m 8H), 2.39 (s, 3H
4- (5- Net hyl t hi 0) - 4- nor phol i nopyri m di n-2-y1) benzenam ne MeS NH2
[ 00114] A Woxbir@ofk 4- (2-chl oro-5- (net hyl t hi o) pyri m di npédiBliRid3Rel | ne
(0.3 g, 1.22mml e), 4-am nophenyl boronic acid pinacol ester (0.58 g, 2.68
mol e), sodi um bi carbonate (0.28 g, 2.68 mmvle), Pd(PPh3)4 (0.14 g ,0.122
nol e), di oxane (15 n1) and H20 (3.5 m) was heated to reflux After 12
hrs, the rg MRO(@ i with brine,
and dried (I\/gSO4) OW t e soﬁlG\c);me)ér?tﬁq\/\/&‘as1 e%% dm?'i%vja%g%g Pur fication on
silica gel. I(SWWX%H) B) 14¢s, d )£ 544765 S0 2iH) @ 44 IdgdurtH ), 180(spBEl),49% . 114 NMWR
(500 MHz, q%xsog%:%g 8.33 (s, 1H), 8.01-8.03 (d, 2H), 6.58-6.60 (d, 2H),
5.59 (s, 2HYV>-33@888)74 (d, 4H), 3.64-3.66(d, 4H), 2.42(s, 3H)
3- (5-(Met hyl t hi 0) - 4-nor phol i nopyri m di n-2-yl ) phenol NVR (500 MHz,
CDC13-di): 837(5 1H) 792794(d 2H) 785(5 1H), 7.30-7.33 (m 1H),
6. 93- 6. 95(1a-(2HNle 8-Hipgrazis Bl- B3{H | aorho]in -l
4-(2-(4- (Met.h és | fonyl enyl) - 5- (nethylthlo)pyrlmdln 4 yl)m)rphollne
1HNI\/R(50@1MIg—%V§%Q§%‘3ﬁt‘§—% 46-8.48 ( m 3H), 7.91-7.93 (m 2H), 7.42
(br 2H ), 3.75-3.77(m 4H), 3.68-3.69(m 4H), 2.49(s, 3H
1-(4-(5-(Methylthio)-4- m)rphol i nopyri mdin-2-yl)phenyl) - 3- phenyl ur ea

()

'"H NMR (500 MHz, DMSO-d¢): 58.85(s, 1H), 8.57(s, 1H), 8.13-8.17(m, 3H),
7.50-7.52(d, 2H), 7.33-7.34(d, 2H), 6.92-6.94(d, 2H), 3.87(s, 3H), 3.72-3.73(m, 8H),
3.22-3.24(m, 4H), 3.15-3.16(m, 4H), 2.92(s, 3H).

N-(5-{3-[4~( 5-Methoxy-4-morpholin-4-yl-pyrimidin—Z-ylj—phenvl]-ureido}-pyridin—2-
yl)-acetamide

)

'"H NMR (500 MHz, DMSO-dg): 810.37(s, 1H), 9.01(s, 1H), 8.82(s, 1H), 8.42(d, 1H),
8.14-8.18(d, 3H), 8.00-8.05(m, 1H), 7.82-7.83(m, 1H), 7.52-7.54(d, 2H), 3.87(s, 3H),
3.73-3.74(m, 8H), 2.06(s, 3H).

5-Ethoxy-pyrimidine-2.4-diol
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[ 00115] A m xture of

4- (5- (et hyl t hi 0) - 4- nor phol i nopyri m di n-2-yl ) benzeneam ne (0.1 g, 0.33

mol e), owoWinvsmss(5 M, DVMF/ THF = 6/40) and phenyl isecyapaneots2 m ,
0.92 Mol e) was heated to 80C. After 12hrs, the reaction m xture was

cool ed, and the THF renoved in vac Then the m xture was diluted with EA
washed with brine, and dried (MS . The solvent was renoved in vacuo.
Purification of the residue on's a gel (EA/Hex =1/2) yielded the desired
conpound (42.2 ny, 30.4%. 1ff NMR (4Q0 MHz, DMVBO-d6): 8 9.01(s,

1H), 8.82(s, 1H),8.41(s, 1H),8.24-8N6 QH, 2H)7.56-7.57 (d, 2H),
7.46-7.47(d, 2H), 7.27-7.30(m 2H), 6.98(m 1H), 3.74 (s, 4H), 3.68 (s,
4H) , 2.47&5, 3H) )

1- Et hy1- 349004 5- ( netmpiixthieiethykrgthonplapetate (20 e 09 aqrand et dompater ea | HNVR

00 , 6) ; 8. \ ., 8.3 8 - 8. d, n2H),
7-a7. 7 ao(B o 1 e ikl robige 5 MuSor ihum Bl 038k, 41y
3. 10- 3. 12{mol@drk, (160 @) ihSce ., AftOddrdpPiag afoodHemperature and stirring

1- (3, 4-Di fl uorophenyl) - 3- (4- (5- (et hyl t hi 0) - 4- nor phol i nopyri m di n-2-yl ) phen
yl ) urea NoNemight, thgRulting golvien wanded gy vacgo.g. Hlen amixtpge ofgespdues yrea H) |

8.41 , 8 - - . . . W YARTe ,

7. 34- (7.836%%_!?719 g:LLD%f%qg?ﬁ%Q@%%F%ﬁ‘{dz{fﬁ? ésy%ﬁk ‘s“l% ,Zl O@ ‘8@62“,@(%’%@2? 48(s,
3H) at 110°C for 6 hrs. After the solvent ‘was dried in vacuo, water and conc. HCI

o SRR VAR P00 S B G e gt B Rba: PR e, ba Taras 1B o )
7.57-7. 59w Glte 47an(dZdri%§‘l§l)glic591P\r(1dEho.|2"Dx’prgd&ngs $Bcafn®y a2hwhid séRd (B76 4H)

3.67 (s, 4H), 2 eny
4- (5- (et lgyB2N) 0) - 4- nor phol i nopyri m di n-2-yl ) phenyl car bamat e

'"H NMR (500 MHz, DMSO-ds): $1.20-1.23(m, 3H), 3.75-3.80(m, 2H), 5.50(s, 2H),
7.05(s, 1H)

2.4-Dichloro-5-ethoxy-pyrimidine

Cl
EtO_Xn
|
N/)\Cl
[0095] In ice bath, dimethyl-phenyl-amine (5.21ml, 1.0 eq) was added

dropwise to slurry of 5-ethoxy-pyrimidine-2,4-diol (6.45 g, 1.0 eq) in POCl; (20 ml,
5.0 eq) and refluxed overnight. Excess POCIl; was evaporated in vacuo and the
residue was poured into ice-water. After formation of precipitates, the mixture was
filtered and dried solid in vacuo. A product was obtained as a white solid (2.84 g,

35.57%) \

'"H NMR (500 MHz, CDCls-d,): §1.47-1.50(m, 3H), 4.16-4.20(m, 2H), 8.13(s, 1H)

4-(2-Chloro-5-ethoxy-pyrimidin-4-yl)-morpholine
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[ 00116] The phenyl chloroformate (0.84 m, 6.68 mvle, 2.5 eq) was added to
a mxture of 4-(5-(nethylthio)-4norpholinopyrimdin-2-yl)benzeneam ne (0. 84
g, 2.18 mwol2e11/080wy) , NaHCO3(aq) (1M, 6.3 nl, 6.3 molreTdBHiea)3zand ACN
(13 m) at 00. The reaction mxture was stirred for 8 hrs and then dri ed.
The reaction m xture was partitioned between EA and water, the organic

| ayer was washed with brine, dried over MpSH, filtered and evaporated in
vacuo. The resulting residue was p |ed by flash chromat ography on silica
gel (Hexane/EtOAc 2:1) to give a jgl w solid (80%. I11-1 NWR (500 MHz,
CDC13-d1l): 6 8.38 (s, 1H), 8.35-8 (d, 2H), 7.53-7.55 (d, 21-1),
7.39-7.42( m 2H), 7.1-7.2 (mg ~ggl§ 79-3.87 (d, 8H) , 2.44 (s, 3H

1- (4-(5- (Met hyl t hio)-4-norphol rnopyrNmi di n- 2-yl ) phenyl) - 3- nor phol i nourea 0
MeSN isrO rO NAN, N) H H 11- INMVR ( , DMBO-d6): 8.78(s, 1H), 8.41( s,
1H), 8.20-8.22 (d, 2H), 7.91 (s, 1H\, ¥'67-7.69 (d, 2H), 3.66-3.76 (m

13H), 2.49(s, 3H)

1-(4-(5-(thh Ithlo nDrphollnopyrlnldln 2- yI)phenyl) 3- (pyrldln 3-yl)ure
a 1THNMR' { S-ethogygyrimydiny(@p83°gg 1dheq) svasspyred gn srduegens (d

8 19@5&3 mﬁé&mﬁ (gfs?]grpqagméﬂu 3, 558 o e o0 Y wd i 9

1- (3 F|uodﬂnﬂwﬂbmpthPﬁMbhemMﬁ& ﬁﬂﬁdg(&m(ﬁshhy@tmemmﬂ<ﬁmhngmimnqpyrlnldln-
-yl h |
|2H§/ , : 3 45%,&@%%% ?%cgslgg/?éé ?%?lﬁ @%@w&ﬁxt&p@eﬁ wmh@Av ifzi\el bt
(7-5073%1, Lhbined BRsaficdafdrs whid was’heﬁh%h gx@ne(, Atied 2Rl evapoRitelindthchs, AH) 2 48
1- (4- ( 5- ( Moyt wis @taitedasrawbite soishRiTg dThSB).y| ) pheny1) - 3- (4- ( 3- oxomor phol i
no) ph enyl ) urea
'"H NMR (500 MHz, CDCls-d;): 51.41-1.44(m, 3H), 3.75-3.77(m, 4H), 3.83-3.85(m,

4H), 4.01-4.05(m, 2H), 7.69(s, 1H)

4-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-vl)-phenvlamine

()

'"H NMR (500 MHz, CDCls-dy): 81.41-1.44(m, 3H), 3.83(m, 8H), 4.05-4.09(m, 2H),
6.70-6.72(m, 2H), 7.97(s, 1H), 8.11-8.12(m, 2H)

[4-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-carbamic acid phenyl ester
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NVR (500 MHz, DMSO-d6): 6 9.09 (s, 1H), 8.96 (s, 1H), 8.42 (s, 1H),
8.24-8.26 ( d, 2H), 7.56-7.58 (d, 2H), 7.48-7.50 (d, 2H), 7.28-7.30 (d,
2H), 4. 18v011208h5683. 95-3. 97 (t, 2H), 3.68-3.76 (m 8H) pc2udB1(/80338H)

1- (4- (4- Met hyl pi perazin-1-yl)phenyl)23-(4-(5-(nethylthio)-4-norpholinopyrim
i din-2- yI)phenyI)urea (500 MHz, DMSO-d6): 6 8.94 (s, 1H), 8.58
(s, 1H), 8.41 (s, 8228%6?](d 2H), 7.54-7.56 (d, 2H), 7.29-7.31 (d,
2H), 6.86-6.88 (d, 2H) 3.74-3 (d, 4H), 3.67-3.68 (d, 4H), 3.03-3.04 (s,
4H), 2.43-2.44 (s, 3H), 236(s 4H), 2.21(s, 3H)

1- (4- (5-(Methyl thio)-4- mor e rimdin-2-yl)phenyl)-3-(4-thionorpholino
pheny 1 1. ) irea 0 MeSI1AN I NVR (500 WHz, DVSO-d6): 6 8.99 (s,
1H), 8.65 (s, 1H), 8.41 (s, 1HSN 230(d, , 7.55-7.57 (d, 2H),
7.31-7.33 (d, 2H), 6.86-6.88 (d, 2H) 75343. 7 , 4H), 3.67-3.38 (d, 4H),
3.37-3.39 (d, 4H), 2.67-2.68 (d, 4H), 2.{4'7 qQ,

1- (4- (5- (Met hyl t hi 0) - 4- nor phol i nopyri m di n-2-yl ) phenyl) - 3- (4- nor phol i nophen
yl)ur ea 1HNWR (500 M—Iz DI\/BOdG) 6 9 01 (s 1H) 8.67 (s, 1H) 8.38 (s,
1H), 8.2248.24 (d, 2 54-17. 85-6.89 (d,
219, 3. o6 BFHR GpoSi:. BRGdoca 141 3 d) 5525 m G0 2 p0-4330m, (5, 3ty

L (4 (5 (Weh b3 Bl 4300} LR ST Giok hBISTIAR, i kB agsie-v1 ) ure

MeSN
2H), 10.40(s, 1H)

4-{3-[4-(5-Ethoxy-4-morpholin-4-vyl-pyrimidin-2-vl)-phenvyl]-ureido }-benzamide

)

'H NMR (500 MHz, DMSO-ds): $1.34-1.37 (m, 3H) , 3.73-3.78(m, 8H), 4.10-4.14(m,
2H), 7.18(m, 1H), 7.51-7.55(m, 4H), 7.81-7.83(m, 3H), 8.12(s, 1H), 8.18-8.20(m, 2H),
8.94(s, 1H), 8.97(s, 1H)

1-[4-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-vl)-phenyl]-3-(4-thiomorpholin-4-vl-ph

enyl)-urea
(oj
N
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| N)--""N 1HNMR (500 MHz, DMBO-d6): 6 8.42 (s, 1H), 8.27-8.28 (d, 2H),
7.59-7.67 (d, 2H), 7.38 (s, 1H), 6.85-6.89 (s, 1H), 3.76 (s, 4H), 3.68 (s,
4H), 2. 45w6=2011Ai8h568 PCT/IB2010/003347

1- (4-(5- (Met hyl t hi o) -4-norphol i nopyri m' di n 2 yI )phenyl) 3- (3 (trifI uororreth
yl)phen yh)urea 1HNMVR g& g

8. 42 (s, il Mg(é@()M%szozl@ 51834(313,3(@ iflil) 2§5*§eﬁ7?m5 1&363 (1, 50 7.53
t, d, 3 Et hyl
(st Bt aett et b eI 7 s i 2uh oo L
NMR (500 DIBO: 9 2),1884(s, 1 H 8.42 1H),

8. 25(8 27M(21§72I—|) 2916)8881(%893?[8 m) 85?7'15. l % 8%(% l(tﬁ) 4H), 4. (22 4. :t,?) (q, 2H),
3.75-3.76 (d, 4H), 367369(d 4H) 248(3 3H), 125132(t 3H)

17(4'(5'(:¥& !;g'gﬁkﬁ% é!? : 2 Y hph - 3- (0 or phol | nopyr i
din-3- vy Vi ‘ 6 9. U] tH) G tH), 8.41
(s, 1H), §-pidndl)AZea m 3H), 7. 77 (m 1H) 7.55-7. 56 (d, 2H), 6. 85- 6. 89 (d,
1H), 3.75-3.76 (m 4H, 3.67-3.70 (m 4H), 2.48 (s, 3H)

1- (6- (4- Met hyl pi perazin- 1-yl g idin-3-y1)-3-(4-(5-(nethylthio)-4-norpholin
opyrim din-2-yl)phenyl)ure go

' Eto\(iN (\
eSSen g

'H NMR (500 MHz, DMSO-de): 81.34-1.37 (m, 3H) , 3.68-3.70(m, 2H), 3.72-3.73(m,
4H), 3.76-3.78(m, 4H), 3.95-3.96(m, 2H), 3.97-4.14(m, 2H), 4.19(s, 2H), 7.28-7.30(m,
2H), 7.47-7.53(m, 4H), 8.12(s, 1H), 8.17-8.19(m, 2H), 8.79(s, 1H), 8.87(s, 1H)

4-{3-[4-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido} -benzenesulfona

)

mide

'"H NMR (500 MHz, DMSO-ds): $1.34-1.37 (m, 3H) , 3.73-3.78(m, 8H), 4.10-4.14(m,
2H), 7.18(m, 2H), 7.49-7.50(m, 4H), 7.57-7.59(m, 2H), 8.08(s, 1H), 8.14-8.16(m, 2H),
8.93(s, 1H), 9.06(s, 1H)

N-(4-{3-[4-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-y1)-phenyl]-ureido}-phenyl)-ace

tam_ide
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11-1 NMR (500 MHz, DMBSO-d6): 8 9.01 (s, 1H), 8.67 (s, 1H), 8.41 (s, 1H),
8.22-8.24 (d, 2H), 8.17 (s, 1H, 7.7 (d, 2H), 7.54-7.56 (d, 2H), 6.85-6.89
(d, 1H), WoRé11dsdHs(d, 4H), 3.67-3.68 (d, 4H), 3.37-3.38craB204bM033e. 47 (s,
3H), 2.38-2.40 (d, 4H), 2.20 (s, 3H)

4- (3-(4-(5-(Met hyl thio)-4-norgholinopyrim din-2-yl)phenyCQurei do) benzam de

| HNVMR (500 MHz, DWVSO-d6): 8 ﬂ) (s, 1H), 9.08 (s, 1H), 8.42 (s, 1H),
8.25-8.27 (d, 2H), 7.21-7.8 3H), 7.57-7.59 (d, 2H), 7.51-7.53 (d, 2H),
7.19 (s, 1H), 3.75-3.76 (d. 4h), 3.67-3.69 (d, 4H), 2.47 (s, 31-1)

1- (4- (5- (Met hyl t hi 0) - 4- n5F rgopyri m di n-2-yl ) phenyl )urea WO

2011/ 080568PCT/ | B2010/ 0033471 111 NMR (500 O.d6): 8 8.81 (s, 1H),
8.40 (s, 1H), 8.18-8.20 (d, 2N), - 7950 HY 5.96 (d, 2H), 3.74 (s,
4H), 3.67 (s, 411), 2.46 (s, 3H o

1- ( 2- Ami nopheny1) - 3- (4- (5- (et hyl t hi 0)N 4- Nor phol i nopyri ni di n- 2-yl ) phenyl )t h
ioure a [00117] To a stirred solution of 1,1'-thiocarbonyldiimdazole
(0.35 g, 2 mole), imdazole (27 ng, 0.4 mole), and CH3CN (15 m) at OC

was added! ( i | phol i YA Ghiy P I ] e (0.4 g,
1. 32 mmol een\(ll ss@@%ﬁ %?ngggkﬁa&%m?é&ogg glgf?nzﬁg_ﬁg%ﬁ) After 10
m nutes, Yl-£ o[k, PY)PABE VEBIm! A VM7 AD(R! 418), BAU(sS 1HY, £1¢2BaBith e11edi am ne
(0.285 g, 2.64 qmll'rrtl)l e) was 7gﬁed {{2 t he regct i}?n m&turi and thghreacti on

m xture wddedtod-8Ys500. PE2(B1Hdurs and then stirred at anbient
tenperature for 16 hours. The solvent was renoved by evaporation. The

resi due was chronmat ographed to give thiourea (109 as a white solid. |IHNWR
(500 MHz, NIMS(3-(65-Ethod9-4t srorphid)in-Ly 128 rinsidinl Hy1)-ghed Bl (useidd=pher§2het8. 27 (d,
2H), 7.68-7.70 (d, 2H), 7.09-7.10 (d, 1H), 6.95-6.98 (t, 1H), 6.74-6.76 (d,
1H), 6.55hgnesplfenamidey 4 94 (br, - 2H), 3.74-3.76(d, 4H), 3.67-3.69(d, 4H),
2.49(s, 3H o
N- (4- (5- (Met hyl t hi o) - 4- nor phol i}opyri m di n- 2-yl ) phenyl) - 1H benzo[ d] i m dazol
-2-a mne N '

EtO_\y
| H o
~A7
N 0] /©/ /,s\
JL o
N N

H H

'"H NMR (500 MHz, DMSO-de): §1.34-1.37(m, 3H), 2.92(s, 3H), 3.72-3.77(m, 8H),
4.09-4.14(m, 2H), 7.36-7.38(m, 2H), 7.14-7.16(m, 2H), 7.41-7.43(m, 2H),
7.50-7.52(m, 2H), 8.12(s, 1H), 8.16-8.18(m, 2H), 8.70(s, 1H), 8.82(s, 1H), 9.45(s, 1H)

1-[4-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(2-0x0-2.3-dihydro-benz

ooxazol-5-yl)-urea

o)

EtO

“
| W 5 o

146



[00118] A suspension of 1-(2-am nophenyl)-3-(4-(5-(nethylthio)-

4- nor phol i nopyri m di n-2-yl ) phenyl )thiourea (60 ng, 0.132 mmle) and

di cycl ohexpleandiegdsi m de (31 ng, 0.15 mmole) in THF (5 porBasobeted at 64C
for 20 hr. The cool ed m xture was purified by flash chromatography to give
a product (40 ny, /% 1H NMR (500 MHz, DVBO-d6): 6 11.13 6 9.85
(s 1H), CSOQM Z&DM@CBd@oSI(% 1 3/§m, 3H)86.72-B7((rd SHAH).( 9341:4(Lm7 37 (br,

e Zf%g%%%@itlﬁﬁ of Yepndickyr s et plodhies s ol enesu

onam i de gsll}gbgggg (500 MHz, DVMsSO-d6): 6 8.42 (s, 1H), 8.25-8.27
(d, 2H, 77 d(2 763765(d 2H) , 759760(d 2H), 7.20 (s, .
2H), 3.75-3.76 (d, 4H) 368369(d 4H)

1- (3, 4-Di haxy - .4 5 hy! . ) [
nyQu rea RivR A\ SR P T e PRy

1H), 8. 23-D§ragfh (_ql)rg,pél),yl]zlre‘:gﬁ 7 57 (d 2H) 7.21 (s, 1H), 6. 87- 6. 88 (t 2H) ,
3.67-3.76 (m 1I4H), 2.47 (s,. 3H

4- (3-(4-(5-(Methyl thio)-4- hol i nopyri m di n- 2-yl ) phenyl ) ur ei do) benzoi c
acid IHNWR (500 MHz, DVsGxd6): 8 9.47 (br, 2H), 8.35 (s, 1H), 8.24-8.25
(d, 2H), 7.87-7.88 (d, 2H), W.63-7.64 (d, 2H), 7.5%7,59 (d, 2H), 3.87 (s,

\ '

5H), 3.78 (s, 6H), EtO (\ )
1- (Benzo[ d] [ 1, 31di oxol-5-y{l) - 3- (4- (5- (net hyl t hi %ﬁ-r\%rpholinopyri m din-2-y

1) phen yl)urea 1H NMR (5 @®d6) . (s, 111), 8.81 (s, 1H),
8.41 (s, 1H) 8.22-8.24 (d, 2H), 4- 3156 H, 7.21 (s, 1H), 6.82-6.84
(d, 1H), 6.77-6.79 (d, 1H), I’:‘l ﬂ

'"H NMR (500 MHz, DMSO-ds): 81.34-1.37(m, 3H), 2.92(s, 1H), 3.15-3.16(m, 4H_,
3.23-3.24(m, 4H), 3.72-3.73(m, 4H), 3.76-3.77(m, 4H), 4.09-4.13(m, 4H),
6.92-6.94(m, 2H), 7.33-7.35(m, 2H), 7.50-7.52(m, 2H), 8.11(s, 1H), 8.15-8.17(m, 2H),
8.57(s, 1H), 8.84(s, 1H)

1-[4-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-vl)-phenvyl]-3-[4-(morpholine-4-carbon

y1)-phenyl]-urea

N .
EtO\ﬁN o

N 0 N/\

J\@LEHJ@)L @

'"H NMR (500 MHz, DMSO-de): §1.34-1.37(m, 3H), 3.42-3.43(m, 4H), 3.49(m, 4H),
3.72-3.73(m, 4H), 3.76-3.77(m, 4H), 4.09-4.13(m, 2H), 7.35-7.37(m, 2H),
7.51-7.54(m, 4H), 8.12(s, 1H), 8.17-8.19(m, 2H), 8.92-8.96(m, 2H)

1-[4-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-y1)-phenyl]-3-(2-0x0-2.3-dihydro-benz

ooxazol-6-yl)-urea
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5.97 (s, 2H), 3.74-3.75 (d, 4H), 3.67-3.68 (d, 4H), 2.47 (s, 3H)

di n-2-yl ) phenyl )urea 1HNMR (500 MHz, DMSO-d6): 6 10.57 (br, 1H), 9.29 (s,
1H), 8.42Av0=W11ldHs68. 25-8.27 (d, 2H), 7.95 (s, 1H), 7.61p¢raB2010/00334) ,
7.45-7.46 (t, 2H), 3.75-3.76 (d, 4H), 3.67-3.68 (d, 4H), 3.56 (d, 4H), 3.08
(s, 4H), 2.47 (s, 3H, 2.21 (g, 3H

1- (4- (5-(Met hyl t hio)-4-norphol Mmopyri mdin-2-yl)phenyl) - 3-(4-(3-oxonor phol i
no) ph enyl )t hiourea 1H NWR 5 MHz, DMSO-d6): 6 8.44 (s, 1H) 8.26-8.28
(d, 2H), 7.64-7.66 (d, 2 0754(t 3H), 7.33-7.35 (t, 2H), 4.19 (s,
2H), 3.97-3.98 (t, 2H), N6 (m 7H), 2.51 (s, 3H)

1- (6-Bronopyridin-3-y1)- 3( 5( thylthlo) 4 rphollnopyrlmdanyI)phe
nyl)ur ea NVR (500 MHz, 2H) 8.48 (s, 1H),
8.41 (s, 1H), 825826(d 2H) , . 54- 7.58 (t, 3H),
3.68-3.75 (d, 8H), 2.47 (s, 3H

1-1sopropyl-3-(4-(5-(nmethylthio)-4- m)rphollnopyrlmdln 2-yl)phenyl)urea |IH
NVR (500 MHz, DMSO-d6): 6 8.61 (s, 1H), 8.39 (s, 1H), 8.17-8.19 (d, 2H),

. 22 (7548'@@%80?% I?lgljs é@ sE8-1 33l 238y, §83(Hralam 35 5833484, (d. 4H).

1-Tert-b | IJpheny |
L-Tert- (gtgg@ 431@45(@11 gfasydgthop()én 41‘HIU’V gm oggﬁgmwﬁl N3, 2}9 §n>1/8) t(J(rjea

1H),
2H), 7. 4475848, Ud) 82}2)(5 161)1&16{8r18(ml—3H) 3775453HZ68 (7&5 ), 113666113) 67 (d,
4H), 2.46 (s, 3H), 1.29 (s, 9H
1- (4-(2- (D nmet hyl am no) et hoxy) phenyl) - 3- (4- (5- (et hyl t hi 0) - 4- nor phol i nopyri
m din - 2-ylppieryibl w4 8rorpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(4-methanesulfonyl-phen

()

D-urea

'"H NMR (500 MHz, DMSO-ds): 81.34-1.37(m, 3H), 3.16(s, 3H), 3.73-3.74(m, 4H),
3.77-3.78(m, 4H), 4.10-4.14(m, 2H), 7.54-7.56(m, 2H), 7.69-7.71(m, 2H),
7.82-7.84(m, 2H), 8.12(s, 1H), 8.19-8.20(m, 2H), 9.03(s, 1H), 9.25(s, 1H)

5-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-y1)-1,3-dihydro-benzoimidazol-2-one

Eto\ﬁ\J\@[

Iz ZI
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1HNMR (500 MHz, DVMBO-d6): 8 8.97 (s, 1H), 8.62 (s, 1H), 8.41 (s, 1H),

8.22-8.24 (d, 2H), 7.54-7.56 (d, 2H), 7.34-7.36 (d, 2H), 6.86-6.88 (d, 2H),

3. 98- 4. 00wbt0114ldses3- 74-3. 76 (d, 4H), 3.67-3.68 (d, 4H) pcnBRneo@8sA(d, 2H),

249 (s, 3H), 2.20 (s, 6H)

1, 3-Bi s(4+(5-(met hyl t hi o) - 4- nor phol i nopyri m di n-2-yl ) phenyl ) urea NVR

(500 M, H)I\DB@Ro[épo Mg [MSOsds)1H)34-8.34an,(B]), m,é(s BH2E B8 2740, A12H)

7.58-7.60 75- 3. 68369 4

3 B uor o- A5 (4Bt AUV R G A Bh A ST B I D FO20y VDeROaaH (e N2

| VR (S0Gpyhe(COgRS-ci): 6 8.38 (s, IH), 7.94-7.98 (t, 2H). 7.53 -7.55
’ 42

(d, 2H), m 2H), 7.1-7.2 (m 3H), 3.79-3.87 (d, 8H) , 2.44 (s,
3 | )

N- ( 4- ( 3- (4- (5- |t hi 0) - 4-

et ha nesu oiF *thox

1H), 8.98\(8etarhtde: 8-41 (s, 1H), 8. 23 8. 25 (d, 2H), 7. 56 7 57 (d 2|—|)
7.42-7.44°(d, 2H), 7.13-7.15 (d, 2H), 3.74-3.75 (d, 4H), 3.67-3.68 (d, 4H,
2.91 (s, 3H), 2.48 (s, 3H
4- (5- (met hyl sul finyl)-4-nor ho}j/nopyrl m di n- 2-yl ) phenyl car bamat e

N

'"H NMR (500 MHz, DMSO-de): 81.34-1.37(m, 3H), 2.09(s, 3H), 3.73-3.74(m, 4H),
3.77-3.78(m, 4H), 4.10-4.14(m, 2H), 7.52-7.54(m, 2H), 7.81-7.83(m, 1H),
8.00-8.02(m, 1H), 8.12(s, 1H), 8.17-8.18(m, 2H), 8.42-8.43(m, 1H), 8.75(s, 1H),
8.94(s, 1H), 10.38(s, 1H)

N-[3-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenvl]-methanesulfonamide

()

'"H NMR (500 MHz, DMSO-ds): 81.35-1.37(m, 3H), 2.99(s, 3H), 3.73-3.74(m, 4H),
© 3.77-3.78(m, 4H), 4.13-4.14(m, 2H), 7.26-7.28(m, 1H), 7.38-7.41(m, 1H),
7.97-7.99(m, 1H), 8.16-8.18(m, 2H), 9.83(s, 1H)

N-[3-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-y])-phenyl]-2.4-difluoro-benzenesulfo

namide
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[00119] The H202 (0.32 m, 3.13 mole) solution was added to a stirred

sol ution of phenyl

4- (5- (met\gplabiRdsed- mor phol i nopyri m di n- 2-yl ) phenyl car baggkg016/603340. 1. 28

mmole), CH2C12 (7 m), Ac20 ( 0.13 nml), and silica gel (230-400 nesh, 200

ng). The solution was stirred atqroomtenperature for 2-3hrs, and quenched

w th NaHS0300 (70 m), and NaH 0O (70 m), the solvent was renoved, the

resi due was chromat ographed to e the product (71% as a white solid.

1IHNMR (500 MHz, CDC13-dl): 6 8. (s, 1H), 8.43 (s, 1H), 8.41 (s, 1H

7.56-7.58 (t, 2H), 7.39-7.4893H). 7.1H7-7.2F7 (m 3H), 3.81-3.87 (m 6H),
(0]

3.48-3.68 (m 2H), 2.79 (s, 3 N/
i I PdiAaxg-yl) pheny1l) - 3- (4- ( 3- oxonor p
:3)-

1-(4-(5-(Methyl sul finyl)-4-norp

hol i no ) phenyl ) urea 114 NWR (500 . DVS() 6 9.09 (s, 1H), 8.92 (s,
1H), 8.76 (s, lkb 8 31 8.32 (d ZFD 7.59-7. e, ZFD 7 48 7.50 (d 2H)
7.28-7.30, & 6 9 I? 62- nb I? .79 (s,
3H) NMRfWOMHz M&)&)M33130n3H 3ﬂ37ﬁm8H)49 (m,

1-(4-(Met Yl ) p yrimdin-2-y
1) phen yl ) %) SH1A 908 Fﬁ?*%o%ém 1%952}‘33?%( §iny {%‘%89@01’1%3 33 (br,

1H), 8.42 7(%79%,3{)2508@2?1{1@122H1H)71(814(Z 89 (d, 2H), 7.71-7.72 (d, 2H),
7.59-7.61 (d, 2H), 3.75,-3.76 (d, 4H), 3.68,-3.69 (d, 4H), 3.15 (s, 3H
1-(4-(4- (thhylsulfonyl)plpera2|n 1- yI)phenyl) 3- (4 (5 (et hyl t hi 0) - 4- nor ph
ol i nopy rijmisg I 2 ‘ drea® 9. 38 (br
1H), 9.02 ‘ ‘ &) ] 3 a) 5 3

7.35-7.37 (d, ZFD 6. 91 6. 93 (d ZFD 3 74- 3. 76 (d, 4FD 3. 56- 3. 68 (d, 4FD
3.24-3.25 (d, 4H), 3.15-3.16 (d,o4H), 2.92 (s, 3H), 2.47 (s, 3H)

5- (Met hyl t hi 0) - 4- nor phol i no- 2, T:'j pyrimdin-2'-am ne

/
EtOfQN
| |
aeu i
NS
N" N

H H

'"H NMR (500 MHz, DMSO-de): §1.33-1.37(m, 3H), 3.71-3.72(m, 4H), 3.76-3.77(m,
4H), 4.08-4.12(m, 2H), 7.44-7.45(m, 2H), 7.52-7.54(m, 2H), 8.11(s, 1H), 8.18-8.19(m,
2H), 8.35(m, 1H), 9.04(s, 1H), 9.15(s, 1H)

1-[4-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-vyl)-phenyl]-3-pyridin-4-yl-urea

hydrochloride

®
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NH2 NVR (500 MHz, DMSO-d6): 6 9.03 (s, 2H), 8.36 (s, 1H, 7.14 (s, 2H),
3.72-3.73 (d, 4H), 3.67-3.68 (d, 4H), 2.49 (s, 3H

1- (4- (5- (WBtbMmldshie8) - 4- mor phol i nopyr i mi di n-2- yI ) pheny1) p@rfiBaawosds3- di hydr
obenz o[ d] oxazol -6-yQurea 1HNVR (500 MHz, DMSO-d6): 6 9.00 (s, 1H) 8. 58
(s, 1H), 8.41 (s, 1H), 8.23-8.25 (d, 2H), 7.55-7.57 (d, 3H), 7.05-7.07 (d,
1H), 6.97-B.Nd (éOOMI)lz BMBD-&) 7 - 13(311 346y, 318), 8713 B, éH)M6 37748, (s, 3H)

1-(4-(5- h I r phol i ne- 4-
ca§ bofn yl( ‘?\:{}%L}%‘a ﬁgﬁ% 6%8%”’7 gﬁvsé(é‘e%ﬁ??é&ﬂﬁ) 1%&;)19%81 20- 8. 22
(d, 2H), 5}1@08359{31647196‘4@5 1ﬁ) 31155 %ﬁ)(d 2H), 3.74-3.75 (d, 4H), 3.68 (s,
4H), 3.59 (S, IS) (s, 3H)

1(4(5(I\/Ethylth|o) 4m)rphoI|nopyr|md|n yI)phenyl) 3(pyr|d|n4yl)ure
a 1HNI\/R1(09 O S 8 21 s, 1H),

8. 36- 8. 37-{'a; ) - ' , 5 (d, 2H),
3.75-3. 76v()Cbheﬂﬂ)1~uré’a 67 3. 68 (d 4H) 2. 48 (s 3H) [00120] Exarrpl e 6:
Preparati on of conpounds of horrml a (1) in schene 6 :
4- Chl or o- 2, 6- di net hoxy- 5- sul fanyl -pyrimdine '‘Ov [00121] A m xture

of 246tr|chlor05rrethy anyI pyrimdine (5.00 g, 21.73 mol .) was
added dropwise to a slurry o SOdI um net hoxi de (2 g, 45.65 mol, 2.1 eq)
in MOH (80 m) in ice B then the regs on%hi xture was stirred at

r.t, for 2 hrs and dri ed, hd e sol vent was e%aqu,ét ed. The reaction

m xture was partitioned bet ndd) 1 The organic | ayer was
washed with brine, dried over evaporat ed in vacuo. The
resulting residue was purified byfI h hro tography on silica gel
(Hexane/ Et OAc 9:1) to give a gray soI 1d 3.36 g (70.29% . 1HNVR(500 MHz,

CDC13-di): 8 4.07(s, 3H), 4.00(s, 3H), 2.33(s, 3H)
'"H NMR (500 MHz, DMSO-ds): 81.33-1.37(m, 3H), 2.84(m, 4H), 3.63(m, 4H),

3.73-3.74(m, 4H), 3.77-3.78(m, 4H), 4.10-4.14(m, 2H), 7.54(m, 2H), 7.64-7.66(m,
2H), 7.71-7.73(m, 2H), 8.13(s, 1H), 8.19-8.20(m, 2H), 9.05(s, 1H), 9.29(s, 1H)

[0097] Example 4: Preparation of compounds of formula (I) in scheme 2

2.4.6-Trichloro-5-methylsulfanyl-pyrimidine

Cl
MgSfN
LA
Cl N 1

[0098] Barbituric acid (5.2 g, 40.6 mmol.), 3.5 ml of DMSO, 20 ml of acetic
acid, and 6.0 ml of aceticanhydride were heated progressively to 90-100°C. This |
temperature was maintained for 4 hr and then 130 ml of water were added to the
mixture. After cooling and filtering, the precipitate was washed with acetone. The

dimethylsulfonium-substituted barbituric acid weighed 6.1 g (80.1%).

'H NMR(500 MHz , DMSO-d6): $10.14 (s, 2H), 2.96(s, 6H)
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2- (2, 6- D net hoxy- 5- et hyl sul fanyl - pyrim di n-4-yl1)-nmal onic acid di net hyl
ester Ove [00122] A m xture of

4- chl or o-w oS fliggBicRoxy- 5- met hyl sul fanyl - pyri m di ne (3. 3@cgusiqeoza¥0! .) and
di et hyl mal onate (11.88 g, 90.0 mvol, 6.0 eq.) was added dropvvl se to
slurry of sodi um hydride (60% w éé (3.67 g, 90.0 mol ergl) in DMF (80
M) in |cé0%’31h at = dbeabeye RIAduGt 6321 3O rWIX?Ur‘éaSvﬁ%Ct%(iWFthe"Q tof100C for 10
hrs and £ vvas
partiti ongéb e? r\k/egg%y &1 dA ‘%‘% ﬁ}ﬁﬁgfﬁﬂ#ﬁ}ggﬁrlggm‘%ﬁﬁ He%ﬁﬁ ko(%%rﬂr)ﬁhgé

brine, dr Irﬁwxotlerrezt@ﬁﬁ)ﬂmxfulré vas aubjaund to\ngpeil i eia iced SaHCWEQer THeher esul t| ng
resi due was PUI’I fied by % sh chrgtmat ogr phy o silica gel (Hexane/ Et0OAc
6:1) to gfAstian prxtare way glesied tpfilEiion agd the gt E,ng #idygs washed WIUR( 500 MHz,

glt—)i)CI?ZdIES) Dlaﬁe;gr g&%?%r #Qlﬁ v%c&(%jyry(ﬁ]a 0f§5 36§ 11"/(?)'& s obtidS, 6H) ., 2.23(s,

pyrim -acetic acid nethyl
ester [00123]A m xture of
2-(2,6-din - B- h | fanyl ; pyrimdi n-4-yl)-nmalonic acid di methyl
ester (2%@&%@%&b%93a%%@&db wise to slurry of HCO (37% w w)
(1.0 M) in MeOH (50 nl). The reaction m xture was stirred at 100C for 24hr
and dried, and the sol vent was evaporat ed in vacuo to give a crude as a
pal e yell A2 SeDichlaye-Simethylsakenyd-pya MROEAPhdlie, DVSO-d6): 611. 35(s,
1H), 11.23(s, 1H), 3.81(s, 2H), 3. 66(s 3H), 2.11(s, 3H) -
(2, 6-D chl oro-5-net hyl sul fanyl - yrlmdln 4-yl)-acetic acid nmethyl ester C
[00124] A m xture of (2,6-di hydroxy-5 Oﬁahyl sul fanyl -pyrimdin-4-yl)-acetic

acid nethyl ester (1.85 g, 9.0 mol s added dropwi se to a slurry of
POC13(8.0 mL). After the reaction m re was stirred at 90C for 4hrs,
hydrolysis was carried out in igad sajt water. The product of the reaction
was extracted with EA and then eva o}\a{ed to renove the EA so as to give a
crude. Purification of the crude b «,els{l; chromat ography on silica gel
(Hexane/ Et OAc 3:1) gave a brown & od Lt of 866 ng (40.5% . | HNVR(500
MHz, CDC13-di): 64.15(s, 2H), 3.74(s, 3H), 2.39(s, 3H

[00100] A mixture of 2,4,6-trichloro-5-methylsulfanyl-pyrimidine (4.0 g, 17.4
mmol.), morpholine (2.3 g, 26.1 mmol, 1.5 eq.) and THF (20 ml) was stirred at room
temperature for 2.0 hr.  The reaction mixture was dried and the solvent was
evaporated. Thereafter, a 0.1 N HCl washing free morpholine was added to the
solution. The solution was extracted with EA and the EA in the solution was
removed by evaporation. A crude product was obtained. Purification of the crude
by flash chromatography on silica gel (Hexane/EtOAc 6:1) gave a gray solid of 2.34 g
(48.2%).

'H NMR(500 MHz , CDCls-d;): $3.89 (t, 4H), 3.80 (t, 4H), 2.32 (s, 3H)

4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-vl)-phenylamine

)




(2- Chl or 0- 5- net hyl sul fany1- 6- nor phol i n-4-yl -pyrimdin-4-yl)-acetic acid
nmethyl ester O [00125] A m xture of

(2, 6-di chiygnerash®ihy! sul fanyl - pyri m din-4-yl)-acetic agicqarhbyizzest er
(860 ny, 3.22 mmol.), norpholine (336 nyg, 3.86 mmol, 1.2 eq.) and THF (10
m) was stirred at roomtenperature for 2.0 hrs. The reaction m xture was
dried and the solvent was evaporated. The reaction m xture was subjected to
addi tion N HGL . iyrqg free norpholine, extraction with EA and
evaporati@i ?oﬂrenng% pﬁ&Qéﬁ so as to give a crude. Purification of the

crude by m(asShdxclhimnﬁtnmgh)aslhganghpmﬂlidﬁmg&]—n@hﬂmﬁpe(ﬂﬂmﬂg R7xmngdye a gray
S0 d3°f73g0(6 45 é%éan,?q)g['l é@]ﬁﬂ@%@%@%@g@ %Dqlln?é')(%%n?gj 0T Shmal g, 3 80(dd,
[2 (4- Ami @@}Bpﬁammg”@t&xxﬁﬁui{wm GPrRNAl, '2”1'34m)ﬂol Y6 b fhd- 4-y1] - acet i

c acid neth ester , 00126] A mi xture

(2-chl or odpxame iyl ml)f wasyatldéd tmthpmzalctlm Yesgél-vplych madﬂnshtdywm argoeti c acid

met hyl 20 5-tetrapeth

T3 2] o dBREErO B yis e hb TSy Tads ol tecspragie (170 o,
0. 07 mol was evdfoNReLBIHeZredetiPn mik tukd wiEBhrtitidn&ESbtvedBA Gn@%i@. (e ) was

added a reaction vessel which was flushed with argon. The reaction m xture

was sti rretgaaic lgpes W@rqcz)llhcted heashed et brimaddniddeovepMesdhls, ﬁh@eé@@bor ated. The

reacti on nj xture,was art n bet e g Iayer
was washedvaerHEL T ee G r Pt 200 nt RS N BRRL AP R S RRRRlY Br' Vhcuo
The resul tilieg gelgSled e/ REA P3IR) fd @ Hyalt lyaBbw cBO R (0hA R 37N Silica gel
(Hexane/ Et OAc 3:2) to give a pale yellow solid of 424 ny (43.8%. NVR( 500

Mz , DVBO-d6) : 67.75(dd, 2H), 6.70(dd, 2H), 4.05(s, 2H) , 3.84(s, 3H),

3.74(d, 8
(5. Mot hy | SNV IREAMIELIDNSO-de): S 1906 3D 672(6, 2H), 38565, 81 2356 . 00 i

n-4-yl11. - acetl c aci d met hyl ester [00127] A m xture of
' 1 h

9 A penyl)1ad ! ;S 5 1R ¥~ phenyl

i socyanat e (254 ng, 2.13 mml 2 0 eq) and CI—|2C12(1 0 n1) toI uene (2.0 m)
was added a reaction vessel which vvas fl ushed vvlth argon. The reaction

m xture was stirred at Ej

MeSfN
7z OMe
cl N"\©/

'H NMR(500 MHz, CDCls-d,): §7.96(d, 1H), 7.90(d, 1H), 7.36(t, 1H), 7.01(d, 1H),
3.87(m , 11H), 2.36(s, 3H) ‘

4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-v1)- phenol

e
”Zflﬁg@

'H NMR(500 MHz , CDCls-d,): $8.27(d, 2H), 6.88(d, 2H), 5.08(s, 1H), 3.86(s, 8H),
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90C for 16 hrs. After cooling and filtering, the precipitate was washed
with a mnor portion of CH2Cl2 again to give a white solid 316 of ny

(60. 1% . WHNMRQ(E@QSM-IZ DVBO d6): 88.89(s, 1H), 8.74(s, pttAp201070083{d, 211),
7.54(d, 7.47(d, 214), 7.29(dd, 2H), 6.98(d, 1H), 4.02(s, 2H), 3.73(d,

411), ? qK ﬁg& 3.65(s, 3H), 2.08(s, 311)

{5- N@thyl XS 6- nor phol i n-4-y1-244- ( 3- phenyl - ur ei do) - phenyd- pyri m di n-4
-yl) - acetic acid sodiumsalt 10012811N NaCH (1.0 m, 6.0eq.) was added
to a stirred solutlon of {5 nethyl
sul f any1- G-(defch ethyiqul fangl-6-3 & vi-gymi leviyphepolr i mi di n- 4-y1}-ace
tic acid nethyl ester (80 ng 0. 16 nnDI ) in MeOH (2 O M) and the m xture
was refluxed for 4hrs. The m xture was cooled to r.t. and filtered. The
precipitate was washed wi th MeOH dried in vacuo to give a white solid
of 61 ng (75.2% . | HNMR(500 MHz, d6é): 87.59 (d, 2H), 7.48(d, 2H)
7.38(d, 2H), 7.00(t, 211), 6.54(t,>§11), 3.69 (dd, 8H), 1.96(s, 311)

5- Met hyl sul f any1- 6- nor phol i n- 4ga6l- 244- ( 3- phenyl - ur ei do) - phenyl] - pyri m di n- 4
-yl}-a cetic acid WD 2011/ 080563pPCH 1B2010/ 003347 [00129] IN NaOH (1.0 ni,
6.0eqg.) was added to a stlrred‘g met hyl

sul fanyl- 6- nor phol i n-4-y1-244- (3- phenyl i do) - phenyl] -pyri mdin-4-yll-ace
tic acid methyl ester (80 ng, 0.16 mmvl~in MeOH (2.0 m) and the m xture
was refluxed at OC and carefully acidified with conc. HCl. The m xture was
filtered and the precipitate was dried in vacuo to give a white solid 64 ng

(84.2% . 'HNWRRZHC Mk, , CIMSE-dIH)57.988d,A01)s7.824d), 118), 7632t 1 FOHp. 96@n 72HY, d, 2H) ,
7.65-7.46 6,99(t, 1H), 3.93(s, 2H), 3.72 (d, 4FD
3.65(d, 4&&%(@ﬂ%§( §gé¢§PI@%%§@] anple 7. Preparation of formula (1) in
scheme 7 6- Hydr oxy-5-net hoxy- 1H pyrim dine-2,4-dione 0 MeO NH HO N

4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-benzenesulfonamide

()

/ NN
| _
Cl N o
/,
sl

6/ \NHZ

'"H NMR(500 MHz , Acetone-dg): 88.52(d, 2H), 7.99(d, 2H), 6.71(s, 2H), 3.83(t, 8H),
2.41(s, 3H)

5-( '4-Chloro-5-methylsulfanvl-6—morpholin—4-yl-pyrimidin-2-Vl)-pyridin-2-ylaniine

E]
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[ 00131] The NaOCH3 ( 8.5 g, 157 nmmole), was added to a stirred solution of
di net hyl 2-net hoxynmal onate (10.2 g, 62.91 mmle), urea ( 2.5 g, 41.7

mol e), awo 2bt1@W8o(80 nil). The reaction m xture was heat edTtB201000G3§0r 4
hrs, then the reaction was evaporated to renove the solvent. Water was

e L ORGP ISR [, SR P TN e,

and acetor3q;5§A§H§:r2g5ngl ngpi n vacuo, it gave a product (99%. NWR (500 Mz,
DVSO- d6) 3.23 (s, 3H) 2,4,6-Trichl oro-5-nmethoxypyrimdi ne
Cl 1HNWR (500 M—lz CDC13 (11): 8 3. 97 (s 3H)

4-(2,6-Di 4-)

JH I\/R(500 VHz,
H~NJdQlc 3

4- (4-chl or o- 5 rret hoxy 6 rmr phoI i nopyrl m din 2-y| )benzenam ne NH2  1HNWVR
(500 MHz, DMSO-d6): 8 7.90-7.91 (d02H) 6.56-6.58 (d, 2H), 5.65 (br, 2H),
3.79 (s, 4H), 3.73 (s, 4H), 3 67 3H)

144- (4- Chl or o- 5- et hoxy- 6- m)rpholl -pyrimdin-2-yl)-phenyll-3-pyridin-
4-ylurea  1HNMR (500 MHz, DI\/SOdGN 6 9 28 (s, 111), 9.23 (s, 1H),
8.36-8.37 (d, 2H), 8.15-8.17 (MgS N /- 56-7.58 (d 2H), 7.44-7.46 (d, 2H),

3.84-3.86 (d, 4H), 374375(d H) Y3 71 (s,

\
N
H

'H NMR(500 MHz, CDCls-d;): 88.72(d, 1H), 8.28-8.24(dd, 2H), 7.43-7.41(d, 1H),
7.25(dd, 1H), 7.25-7.24(d, 1H), 3.89(m, 8H), 2.37(s, 3H)

4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-1H-indazole

()

'H NMR(500 MHz, CDCls-d,): 58.98(s, 1H), 8.30(d, 1H), 7.64(d, 1H), 7.49(s,
1H),3.91(s, 8H) , 2.41(s, 1H)

N-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-methane

K sulfonamide

®



5- Et hoxy- 6- hydr oxy- 1H pyri m di ne-2,4-dione 0 1H NWVR (500 MHz, DMSO- d6):
61.06-1.09(m 3H), 3.58-3.61(m 2H), 9.00(s, 2H)

2, 4, 6- Triwbl2011m8bs68t hoxy-pyrimdine EtO0 CICl  1H NVR ( pO@/1bAdae/o0@ERZ13- d) :
51.47-1.50(m 3H), 4.17-4.21(m 2H)

4- (2, 6-Dichl oro-5-ethoxy-pyrimdin-4-yl)-norpholine (:) 1H NWR (500 MHz,
CDC13-di): M38-1.40(m 3H), 3.76-3.78(m 4H), 3.87-3.89(m 4H),

3. 91- 3. 95(00102H) Amlxture of
4- (4- Chl or o- 5- et hoxy- 6- pholin-4-yl - prlmd|n2y1g3 henyl am ne NH2
1H NMR (566(4Mhi0r0émmytw§fan>éﬁ werphohn(Aryl- rammdsl v pgaxyﬂﬁmmﬁ(ﬁo mg,

§4§f7( 2 §®§9é%e]fﬁg§<efk ngiﬁop l ‘T%1 %(yg%p 709’{ 1§3 q;]?ﬁdélﬁ (%I? pyr idin-4
-yl -ur eawas added to the reaction vessel and flushed with argon The reaction mixture was

stirred at r.t. for 2 hrs. The reaction mixture was partitioned between CH,Cl; and

NaHCO; (49), the organic layer was washed with brine, dried over MgSOy, ﬁftered and

evaporated in vacuo. A white solid of 30.3 mg (82.1 %) was‘obtained as the

product.

'H NMR(500 MHz, CDCl3-d): §8.34(d, 2H), 7.26(d, 1H), 6.72(s, 1H), 3.87(d, 8H),
3.06(s, 3H), 2.35(t, 3H)

N-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-vl-pyrimidin-2-vl)-phenyl]-acetamid

€

MeSf)\@L

"H NMR(500 MHz, CDCl3-d;): 810.25(s, 1H), 8.21(d, 2H), 7.72(d, 2H), 3.84(t, 4H),
3.84(t, 4H), 3.75(t, 4H), 2.33(s, 3H), 2.08(s, 3H)

N-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-vl-pyrimidin-2-yl)-phenyl]-benzenes

. ulfonamide

o)

(]

MeS N
| .
Cl N O‘
3

T
o



111 NWR (500 MHz, DVSO-d6): 61.31-1.34(m 3H), 3.73-3.75(m 4H),
3.84-3.86(m 4H), 3.92-3.96(m 4H), 7.45-7.46(m 2H), 7.57-7.59(m 2H),

8. 16- 8. 18§0n202d80s68. 37-8.38(m 2H), 9.17(s, 1H), 9.20(spcth$2010/003347

144- (4- Chlor o- 5- et hoxy- 6- nor pholi n- 4-y1-pyri m di n-2-y1)-phenyl] - 3-pyridin-3
-yl-ur ea WD 2011/ 080568PCT/ 1B2010/ 003347 | HNVR (500 MHz, DMSO- d6):

M 31-1.34(m 3H), 3.73-3.75(m 4H), 3.84-3.86(m 4H), 3.92-3.96(m 2H),

7. 33- 7. 34( MNNIRY 500/MB 6, TG 3¢D4(d7285- 78R Cr), Asd(t, 18)1PadtLEON 2H),
8.21(m 19) ME)E(SZ (s, 1 {Eﬂg ﬁ—tﬁ 5 0(%5 IJD%H) [(00132] E‘E(arrpl)renB

Prepar at i drl46d, 22BnpdaisdEbB. rﬁH)a2(3f‘§d BH)schene 8

5- Met hoxy- 2- (4-nitro-phenyl)-3Hpyrimdin-4-one MO NO2 [O00133]A m xture
of .nmet hyl nethoxy acetate (5 nL, 1.0 eq) and ethyl formate (4.07 nL, 1.0
eq) was add@Harbseficscido a slurry of sodium nethoxide (5.45 g, 2.0 eq) in
toluene (20 nm) in |ce both After dropp| ng at room t enperature and
stirring duérehilars-methyl 146 g aaidHr2-yh-phenylgstes. Then a

m xture of resi due 4 nltroben2| mde (10 17 g, 1.0 eq) and sodi um net hoxi de
(2.72 g, 1.0 eq) in EtOH (80 nmL.) was refluxed at 110C for 6hrs. After the
solvent was dried in vacuo, water conc. HCl solution (5<pH<4) were
added. After formation of white precijpitates, the mxture was filtered and
dried solid in vacuo. A product wasSNobtained as a white solid (3.21g, 26%.
4- Chl or o- 5- et hoxy-2-(4-nitro n -pyrimdine C MO N

'H NMR(500 MHz, CDCls-d)): 88.42(m, 2H), 7.36(q, 2H), 3.86(m, 8H), 3.17(s, 3H),
2.37(s, 3H)

Benzenesulfonic acid-

4-(4-chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl ester

)

"H NMR(500 MHz, CDCls-d;): §8.29-8.27(d, 2H), 7.84-7.83(d, 2H), 7.68-7.65(d, 1H),
7.53-7.50(d, 2H),7.05-7.04(s, 1H), 3.86(t, 8H), 3.18(s, 3H), 2.36(s, 3H)

Methanesulfonic acid-

3-(4-chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl ester

157



[00134]In ice bath, dinethyl-phenyl-amne (1.19 nL, 1.0 eq) was added
dropwi se to a slurry of 5-Mthoxy-2-(4-nitro-phenyl)-3H pyrim din-4-one
(2.3 9, kw8 H8foshdssPOCL3 (4.4 nl, 5.0 eq) and the m Xt upeThBs16/6d5xed
overnight. Excess POC13 was evaporated in vacuo and the residue was poured
into ice-water. After formation of precipitates, the mxture was filtered
and the residue was dried solid i (gjcuo.]A,product was obtained as a white
solid (2.47 g, 61%.

445- Met hoxy- 2- (4- ni tro- phenyl) - pyri't di n-4-yl | - nor pholine M0 NO2

[ 00135] 4- chl or 0- 5- et hoxy-2- (M henyl )-pyrimdine (1.50 g, 1.0 eq)
was stirred in dichloronethane (1 and @ sol ution of norpholine (0.75
m., 1.5 eq) in dichloronethane gl s dropwi se to the mixture at
OC. After stirring, the resulting solu mas reacted overnight at r.t.
NHAC1 (aqg) was added to the solution and the solution was extracted with

di chl or onet hane. The conbined organic | ayers were mashed with brine, dried
and evaporated in vacuo. A product was obtained as white solid (0.73 g,

419 . 1H NIRNYBEPANHz, BRsd-d8) 08-83(d; ﬂzl)@?s?’(dzullhl)ﬂ“%(daéHé &32@dH, 3,937 (s,
3H 8.2 8.48 (d, 2

4- ()5 Met hg’xg%(tsgﬁéwhg(? %4§§Fég%r? m di n(2 ylg_i) phenyl am ne Me0O NH2

[ 00136] 4- [5 nethoxy 2-(4-nitro-phenyl)-pyrimdin-4-yl] -norpholine(0.2g,

| eq) was |J4 (Ze&lgr%dg memyqsu?&n{)l- -?Ilolrp ori'mV\A VP D$r1| lda 19 byvrﬂ gl?en%ﬁrﬁfﬂCél(l)o

percent,

ro-3- trlﬂuoromethyl-phenvl)-urea
®
N .
Mes:]f§N ‘
NJLN CF,

[00103] A mixture of

4-(4-chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin -2-yl)-phenylamine (40
mg, 0.118 mmol.), 2-chloro-4-isocyanato-1-trifluoro methyl-benzene (39 mg, 0.178
mmol.), CH,Cl, (1.0 ml), and toluene (2.0 ml) was added to a reaction vessel which
was flushed with argon.  The reaction mixture was stirred at 90°C for 16 hrs. After
cooling and filtering, the precipitate was washed with a minbr portion of CH,Cl,

again to give a white solid of 26.7 mg (40.3%).

'H NMR(500 MHz, Acetone-d): 88.66(s, 1H), 8.59(s, 1H), 8.30(dd, 2H), 8.16(d, 1H),
7.77(dd, 1H), 7.66(dd, 2H), 7.56(d, 1H), 3.90(t, 4H), 3.82(t, 4H), 2.39(s, 3H)

1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(2-chlo

ro-pyridin-4-yl)-urea
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222 0.15 eq) in a mxture of MeOH and EA (1:1, 8 nL) at roomtenperature
overnight. The reaction m xture was then filtered through Celite, volatiles
wer e remygaoisykguo, and the residue was purified by @baﬁﬁz(ﬁaﬁgg@t ogr aphy
to give a white solid (0.15 g, 83%. 1HNWR (500 Mz, de6) : 1 (s

8H), 3.83 (s, 3H), 5.54 (s, 2H), 6.58 (d, 2H), 795(d 2H) 804(s 1H)
6- Hydr oxy- 5- met hoxy- 2- (4- ni t fo- phenyl) - 3Hpyri m di n-4-one 0 [00137] The
NaOCH3 (7.8 g, 3 eq) was add o a stirred solution of 1-ethyl 3-nethyl

2- met hoxymal onate (11 g, 2(]) ., 4-nitrobenzi m dam de hydrochl oride (9. 6g,
1 eq) and EtOH (240 m) pmxture was refluxed for 8hrs. After 8hrs,

t he sol vent was evaporated ajid Mat e (10 15 ni) v&s added to the mxture
then the mxture was cool €1t NO Eﬁ[ef | ¥Yaci dified with conc. HCL.
After overnight cooling, it |ed t&iHe of brown precipitates. The
m xture was filtered and the precipitages Hvas dried in vacuo to give a
brown solid ( 65% as a product. 1HNMR (500 MHz, DVMBO-d6): 63.71(s, 3H),
8.28-8.35(m 4H) 4, 6-Di chl or o-5- net hoxy- 2- (4- nitro- phenyl)-pyrimdine C
NC2 [00138ﬂ{mR?mI{z3ﬁc%ne a: 35 o 15 @dﬂ@OHH)Os%o&i angesﬂsaglm on of

5- met hoxy- 2- (4- ni t rophényl) pyri m di ne- 4, 6-di ol .

N, N- di met Ayd76hi2H)n@38(@. 2Hy3. 912(t ) 2B $2 (DN 2056 éH)Nas refI uxed over ni ght .
Excess POCl13 was evaporated in vacuo and the residue was poured into
ice-water to give a solid. The solid was filtered and dried in vacuo to

gi ven a brnowy4sohlb-I-nfeldisidendl-enuabledlin-4- 3 A p MR di® 00/ 1 MpizenyGDCHRerdi-) © 8
4.03(s, 3H), 8.31-8.32(d, 2H), 8.54-8.56(d, 2H)

4-[ 6- Chl oM&eas5- et hoxy- 2- (4-ni tro- phenyl) - pyri m di n-4-yl1] - nmorpholine c:)

)

'H NMR(500 MHz, CDCls-d,): 88.27(d, 2H), 7.43(d, 2H), 7.34(t, 4H), 7.12(s, 1H),
7.05(s, 1H), 6.90(s, 1H), 3.96(d, 8H), 2.35(s, 3H)

1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-vl)-phenyl}-3-(4-dim

ethylamino-phenyl)-urea

'"H NMR(500 MHz, CDCls-d,): 58.31(b, 1H), 8.29(s, 1H), 7.89(b, 1H), 8.27(s, 1H),
7.91(s, 1H), 7.66(d, 2H), 7.36(d, 2H), 6.73(d, 2H), 3.90(t, 4H), 3.82(t, 4H), 2.80(d,
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NO2 [00139] Morpholine (0.6 m, 2.2 eq) was added to a stirred sol ution of
4, 6-di chl or o- 5- net hoxy- 2- (4-ni trophenyl) pyrimdine (0.87 g, leq) in THF,
the m xt uge 20aSshdekr red at r.t for 4hrs, the sol vent wa%cgﬁﬁﬂﬁ6@&@ﬂ7 wat er
was added to the solutlon and the sol ution was extracted with EA The
conbi ned g qggﬁ :ﬂxgrs were washed with brine, dried and evaporated in
vacuo, i@T &t S obtained as a yellow solid (56%. 1HNMR (500 IHz,
CDC13- d|) 8 3.08(s, 3H), 3.84-3.86(d, 4H), 3.93-3.94(d, 4H), 8.26-8.27(d,
2H), 8. 46- 844471(d1 2H) ‘

2011/080568€CTﬁi82010/003347 [00140]To a stlrrlng solutlon of

4-(6-chlo et Xy-2-(4-nitrophenyl) yrimdin-4-yl) norpholine (200 ng,
1 eq), and acetic acid (1 m) in a 25 m single-necked round-bottonmed flask
equi pped with a magnetic stirreé was added Zn dust (78 ng, 2.1 eq). The

m xture was stirred at anbi ent nperature for 1 hr. The m xture was poured
into a solution of saturated H (34 ml). The mixture was filtered and

partitioned between CH2C12 and,Nwater. The organic portion was dried
(MgS™) and concentrated uced pressure. The residue was purified
by silica gel to obtain a pro hq; (459 , 1HNNR (509 WHz, DVMSO-d6): 83.67(s,

3H), 3.73 (d, 4H), 3.79(d, & 6. 58(d 2H), 7.90-7.91(d,
2H) 5- Et hoxy- 6- hydr oxy- 2- (4- nltro- m di n-4-one Et0 HO NO2
[00141] A mi xture of 4-nitrobenzimde ( 1 eq) and 2-ethoxy-malonic

'"H NMR(500 MHz, DMSO-de): §9.04(s, 1H), 8.82(s, 1H) 8.21-8.19(d, 2H), 7.58(d,
2H), 7.49-7.46(dd, 2H), 7.15-7.11(t » 2H), 3.84(d, 4H), 3.76(d, 4H), 2.36(s, 3H)

1-]4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-v1)-phenyl1-3-(3-fluor

o-phenyl)-urea

()

'H NMR(500 MHz, Acteon-d): 88.56(s, 1H), 8.52(s, 1H), 8.31-8.30(d, 2H)
7.68-7.66(d, 2H), 7.62-7.60(d, 1H), 7.30-7.29(d, 2H), 7.20(s, 1H), 3.71(t, 4H), 3.82(,
4H), 2.39(s, 3H).

1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-y)-phenyl]-3-(3.4-dif

luoro-phenyl)-urea
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acid diethyl ester (10.54 g, 1.3 eq) and sodi um net hoxide (6.43 g, 3.0 eq)
in EtOH (140 nL) was refluxed at 80C for 6 hrs. After the solvent was dried
in vacuo,wyabflisasd conc. HCl sol ution (5<pH<4) were ad@eg pibcyssiormation
of white precipitates, the mxture was filtered and dried solid in vacuo. A
product was obtained as a whitegsolid (1.85 g, 269%.

4, 6- Di chl or o- 5- et hoxy- 2- ( 4- nltg ;Ehenyl) pyrimidine C N®2 W

2011/ 080568PCT/ 182010/ 003347 [ 2] In ice bath, dinethyl-phenyl-am ne
(0.94 nL, 1.1 eq) was added dropwi se to a slurry of

5- et hoxy- 6- hydr oxy- 2-(4-ni'Y'? y1l)-3Hpyrimdin-4-one (1.85 g, 1.0 eq)
in-POC13 (6.5 nmL, 10.32 eq) apd the resulting sgl ugion was refl uxed

overni ght. Excess POCl1l3 wasC vat!or - |n0vac d the residue was poured
into ice-water. After formation of e m xture was filtered
and dried solid in vacuo. A product was btal ned a a white solid (0.5 g,
24% . 1HNWR (500 MHz, DVMSO-d6): 8 1.42 ( t, 3H), 4.25 ( q, 2H), 8.39 ( d,
2H ), 8.48 (d, 2H)

446- Chl or oy I 1 r e, NO2

[ 00143] 4, 6- dlwm@ééﬁgbh 02) Bb-@m{s %Igmg?’m dzmpg?}”érﬂ]’ %Fﬁeﬁﬁ%h%o ), 1.0 eq)
was stirr ddbb(d ?d{)cﬁIZd)mmé{)héﬁé(t(‘ﬂ@) 82 (taAtD).2. 34k, wH)on of m)rphol ine (0.21
m., 1.5 eq) in dichloronmethane (5 nL) was added dropwi se at 0C. After
stirring the resulting solution overnight at r.t., NH4Cl(aq) was added to
the sol uti pn(R0UIdrES-HethyisiFmWESmEphbRsUed-pirinid@l EhlyPhensal-hane. The

conbi ned organic | ayers were washed wth brine, dried and evaporated in
vacuo. A peeduct was obtained as a white solid (0.57 g, 819% . 1HNWMR (500
MHz, DMBO-d6): 1.34 (t, 3H), 3.76 (t, 4H), 3.89 (t, 4H), 3.98 (q, 2H),
8.32 (d, 2H), 8.45 (d, 2H

4- (4- Chl or o- 5- et hoxy- 6- nor pholtﬁj4-yl -pyrimdin-2-yl)-phenyl am ne

Mesr\)\©\

[00104] Trimethylsilyl isocyanate (136 mg, Seq.) was added to a stirred

solution of
4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenylamine (80
mg, 0.237 mmol.) in THF(2.0 ml) and the mixture was reacted to reflux for 16 hrs.
The reaction mixture was extracted with EA and washed with brine. The crude was

purified by Chromatography (Hexane/EtOAc 1:1) to give a product 28.1 mg (31.2%).

'H NMR(500 MHz, CDCls-d,): 58.58(s, 1H), 8.33(s, 2H), 7.66(s, 2H), 6.42(b, 2H),
3.92(t, 4H), 3.82(t, 4H), 2.39(s, 3H)

1-( 2-Chloro—ethvl)—3—[4-( 4-chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)
-phenyl]-urea
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NH2 [00144] 446-chl oro-5 -ethoxy-2-(4-nitro-phenyl)-pyrimdin-4-yl]
-norpholine (0.2 g, 1 eq) was stirred under hydrogen balloon with platinum
on car borwO2011pBossent, 0.11 g, 0.1 eq) in a mxture of We@hBzandodsu(1l:1, 8
m.) at room tenperature overnight. The reaction m xture was then filtered
through Celite, the volatiles inothe mxture was renoved in vacuo, and the
resi due was purified by flash r ojrat ogr aphy to give a white solid (0.13 g,
83% . 1H NWR (500 MHz,- CDC13-di 1.41 (t, 3H), 3.81 ( t, 4H), 3.88 (
t, 4H), 3.96 ( g, 2H), 6.&5 (q, 2H), 8.14 ( d, 2H [00145] Exanpl e 9.
Preparati on of conpounds of &0 R (I) in schenme 9

2- Chl or o- 5- et hoxy- 4- pyri di n- 41 =Ryr dlne [00146]A m xt ure of
2, 4- di chl or o- 5- met hoxy- pyri nfti n8( 3. &9 . , 4-pyridinylboronic acid
(2.26 g, 1.1 eq.), Pd(PPh3)2C12 (0 58 AHLACl K3PO4. H20( 10. 67 g, 3.0

eq.), H20 (3 m) and 1, 4-Dioxane (20.0 nh) wus heated at 90 C and refl uxed
overni ght. The sol vent was renoved in vacuo, and the residue was extracted
with EA and water. The conbi ned organic |ayers was wash with brine, dried
and evapor‘HtmvtRi(mwmm,JCDﬁ)@dgrw BEHR Ir40(d,2M)by. 126! mptsow(tamhy to give a
yellow thick Ii 51.83 49.26% . 111 NMR (500 MHz, CDC13-d

88. 76- 8. 78(8¢(d.3 3-9.@2(4@,%@@ 8Hp2-8. 04(d, 2H), 4.05(s, 3H).

4- (5- Met hoxy- 4- pyridinf4-yl pyrim di n-2-y1)-phenyl am ne MeO NH2

1-[4-(4-Chloro-5-methyl sulfanvl-6-m0rpholin—4-vl-pvrimidin-2-vl)-bhenyl] -3-ethyl-u

rea

)
MeS N
m)fl\;\@\ o)
e

'H NMR(500 MHz, CDCls-d)): $8.26(d, 2H), 7.39(d, 2H), 6.97(s, 1H), 5.05(b, 1H),
3.85(d, 8H), 3.29(d, 2H), 2.35(s, 3H), 1.15(t, 3H)

1-[5-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-y1)-pyridin-2-y1]-3-ph

enyl-urea

)
r*@ 2 )

'"H NMR(500 MHz, DMSO-de): §10.4(s, 1H), 9.76(s, 1H), 9.14(s, 1H), 8.50(dd, 1H),
7.66(d, 1H), 7.55(d, 2H), 7.32(t, 2H), 7.04(s, 1H), 3.87(t, 4H), 3.76(t, 4H), 2.36(d,
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1H NMR (500 MHz, CDC13-(11): 68.75-8.76(m 2H), 8.55(s, 1H), 8.26-8.28(d,
2H), 8.15-8.17(m 2H), 6.76-6.78(d, 2H), 4.00(s, 3H).

14- ( 5- Metwoxytospsesi di n- 4-yl - pyri mi di n-2-y1) - phenyl ] - carbanBmiasisdsphenyl
ester 1H NVR (500 MHz, CDC13-di): 68.78-8.79(d, 2H), 8.61(s, 1H),
8.44-8.45%9[, 2H), 8.22-8.23(d, 2H), 7.59-7.60(d, 2H), 7.40-7.43(m 2H),
7.21-7.27 m) , 7.13(s, 1H), 4.08(s, 3H). ‘

1-[4-(5- Met hoxy-4-pyridin-4-yl-pyrimdin-2-yl)-phenyl]-344-(norphol i ne-4-ca
rbony 1)-phenyl] -urea 1H NWR (500 MHz, DMVSO- d6) § 89 94-9. 58( 2H) , :
8.87(s, 1Hyl>-(8:Gid grethylsnlfanylgo-gmrghobupe4yyi-r g 4) 3

ZH§33 g g(?)(ﬁ%rg_@ nl)-8857 56(m 2H), 7.38-7. 37(m_ 2H), 4.07(s. 3H) . 3.60(s,

144- ( 5- Met hoxy-4-pyri di n-4-yl - pyri m di n- 2-y1) - pheny1l] - 314- ( 3- oxo- nor phol i n-
4-y1) -phenyl]-urea 114 NVR (K00 WMHz, DMSO-d6): 89.32(s, 1H), 9.12(s,
1H), 8.86-8.87(m 1H), 8.76-8. 7E T 7.50-7.52(m 3.69-3.71(m 2H), 2H),

e oD

'H NMR(500 MHz, CDCls-d,): 812.1¢s, 1H), 9.25(s, 1H), 8.57(dd, 1H), 8.44(s, 1H),
7.59(d, 1H), 7.28(dd, 2H), 6.90(s, 1H), 6.80(s, 1H), 3.88(t, 8H), 2.38(s, 3H)

1-[5-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-vyl)-pyridin-2-vyl1]-3-et

hyl-urea

®
MeS N
IN’ S
Cl
I ” JL A
N N N
H H

'H NMR(500 MHz, DMSO-de): 89.52(s, 1H), 9.04(s, 1H), 8.41(dd, 1H), 8.00(b, 1H),
7.51(d, 1H), 3.85(t, 4H), 3.75(t, 4H), 3.20(t, 2H), 2.34(s, 3H), 1.10(t, 3H)

1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-y1)-phenyl]-imidazoli

din-2-one
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2H). 8.31-8.34(m 7.28-7.30(m 2H), 2H), 8.12-8.13(m 2H), 7.64-7.67(m
2H), 4.18(s, 2H), 4.07(s, 3H), 3.95-3.97(m 2H),

1-[ 4- ( 5- MeDhoxyosdsepyri di n-4-yl - pyri m di n-2-y1) - pheny1] - 2epuBodi/me3sd4y| - ur ea
1H NWR (500 MHz, DMSO-d6): 69.72(s, 1H), 9.45(s, 1H), 8.87(s, 1H),
8.77-8.78(m 2H), 8.33-8.37(m -4 8.12-8.13(m 2H), 7.63-7.65(d, 2H),
7.46-7.48(d, 2H), 4.07(s, 3H). l:l%lﬂlExarrple 10. Preparation of conpounds
of formula (I) in scheme 10

[ 4- (5- Met hyl sul f any1-4- mor phol i n Mg y1l-6-pyridin-4-yl-pyrimdin-2-yl)-phenyl
]-carba nic acid phenyl est€f NNVR( 500 MHz, CDCl13-di): 68.76-8.73(d,

2H), 8.45-8.43(d, 2H), 7.71-7. W 2K), 7.57-7.55(d, 2H), 7.42-7.39(m
2H), 7.27-7.20(m 3H), 3.91-@790s, 1.62(s, 3H

4- (5- Met hyl sul fany1- 4- nor phol i n-4-yIG@ | n-4-yl -pyrimdin-2-yl)-phenyl a
mne NH2 1H NVR(500 MHz, CDCl13-di): 68 ra-|72(d 2H) , 8.28-8.26(d, 2H),
7.69-7.67(dd, 2H), 6.72-6.71(s, 2H), 3. 9&(‘3/, 2H), 3.89(s, 8H), 2.04(s, 3H

[00105] A mixture of 1-(2-chloro-ethyl)-3-[4-(4-chloro-5-methylsulfanyl -6-
morpholin-4-yl-pyrimidin-2-yl)-phenyl]-urea (20 mg, 0.045 mmol.), 10% NaOH (0.5
ml), THF (2.0 ml), and H,O (1.0 ml) was added to a vessel. The reaction mixture
was stirred at 80°C for 8 hr and then dried, and the solvent was evaporated. The
reaction mixture was partitioned between EA and 0.1N HCI, the organic layer was
washed with brine, dried over MgSOQy, filtered and evaporated in vacuo. The
resulting residue was purified by flash chromatography on silica gel (Hexane/EtOAc
3:1) to give a gray solid of 11.4 mg (62.3%).

'"H NMR(500 MHz, CDCls-d;): $8.33(d, 2H), 7.64(d, 2H), 4.88(s, 1H), 4.01(m, 2H),
3.87(t, 8H), 3.66(m, 2H), 2.36(s, 3H)

(2-Chloro-ethyl)-carbamic acid 4-(4-chloro-5-methylsulfanyl-6-morpholin
-4-yl-pyrimidin-2-y1)-phenyl ester ‘

[00106] A mixture of
4-(4-chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenol (80.0 mg,
0.236 mmol), 1-chloro-2-isocyanato-ethane (43.1 mg , 0.354 mmol, eq = 1.5.),
toluene and CH,Cl, was added to the reaction vessel and flushed with argon. The

reaction mixture was stirred at 80°C for 16 hrs and then dried, and the solvent was
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[ 4- (5- Met hyl sul fanyl- 4-norphol i n-4-y1-6-pyridin-4-yl-pyrimdin-2-yl)-phenyl
]-urea 11-1 NMR(500 MHz, DWVMSO-d6): 88.85(s, 1H), 8.72-8.71(d, 2H),

8. 24- 8. 22¢8.20AMs0s6§- 68- 7. 67(d, 2H), 7.52-7.50(d, 2H), 5p@®fiB2018b03347
3.87-3.86(d. 4H), 3.80-3.79(d. 4H). 2.05(s, 3H)

144- (5- Met hyl sul f any1- 4- nor phol i n-4-y1-6-pyridi n-4-yl rimdin-2-yl hen
1] - 344 - (gvap@@at%r dglmrp@ptwngmympﬁwyzflmgpgéi between EX‘ ang%vater the yh)-p Y

organic layer was washed with brine, dried over MgSQy, filtered and evaporated in
vacuo. The resulting residue was purified by flash chromatography on silica gel

(Hexane/EtOAc 2:1) to give a gray solid of 58.9 mg (58.1%)

'"H NMR(500 MHz, CDCls-d,): 88.36(d, 2H), 7.23(d, 2H), 5.50(s, 1H), 3.87(d, $H),
3.70(t, 2H), 3.64(dd, 2H), 2.36(s, 3H)

[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yI)-phenyl]-carbamic

acid phenyl ester

MesIk/K©\

[00107] A mixture of
4-(4-chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenylamine (915
mg, 2.717 mmol..) in EA (20ml) and NaHCO3 (20 ml) the reaction was stirred at r.t.
then added dropwise to slurry of phenyl chloroformate (851 mg, 0.543 mmol, 2.0 eq)
at reaction for 2hr. The reaction mixture was partitiohed between EA/NaHCOQ3, the
organic layer was washed with brine, dried over MgSOQy, filtered and evaporated in

vacuo. The residue was recrystallized by (Hexane/EtOAc) to give a pale yellow

product of 1056 mg (85.1%).

'H NMR(500 MHz, CDCls-d)): 58.35-8.33(d, 2H), 7.54-7.52(d, 2H), 7.41-7.38(dd,
2H), 7.26-7.18(m, 4H), 3.87(s, 8H), 2.36(s, 3H)

[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yI)-2-fluoro-phenvl]-ca

rbamic acid phenyl ester
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1IHNMR(500 MHz, DMSO-d6): 69.24(s, 1H), 9.06(s, 1H), 8.72-8.71(d, 2H),
8.29-8.28(d, 2H), 7.69-7.68(dd, 2H), 7.61-7.59(d, 2H), 7.51-7.49(d, 2H),
7.29-7. 248208048 18(s, 2H), 3.96-3.94(d, 2H), 3.88-3. 3érAB2046M03347
3.81-3.80(d, 4H), 3.70-3.68(d, 2H), 2.05(s, 3H

144- ( 5- Met hyl sul f any1- 4- nor phol id- 4-y1- 6- pyri di n-4-yl -pyri m di n-2-y1) - pheny
1]-3-p yridin-4-yl-urea | HN cgjo MHz, DWVSO-d6): 89.34(s, 1H), 9.29(s,
1H), 8.73-8.72(d, 2H), 8.38- 8 21- 1) 8.33-8.31(d, 2H), 7.69-7.68(d,
2H), 7.61-7.59(d, 2H), 7. 48 7 46(d, 2H), 3.88-3.87(d, 4H), 3.81-3.80(d,
4H), 2.06(s, 3H) 4- N

{344- (5- Met hyl sul fany1- 4- nor phgl if- 4-y1- 6-pyridin-4-yl-pyrimdin-2-yl)-phen
y1l] - ureidol - benzam de i 5 VHA) 6): 89.40(b, 1H), 9.34(b,
1H), 8.72-8.71(d, 2H), 8.29-8.27(d, Q& ZlLB (d, 3H), 7.69-7.67(d,
2H), 7.63-7.61(d, 2H), 7.56-7.54(d, 2 N7.Pas, 1H), 3.87-3.86(d, 4H),
3.81-3.80(d, 4H), 2.05(s, 3H)

1-[4-(5- I\/Et hylsulf anyl- 4- nor pholi n- 4- y1 6- pyridin-4-yl- pyri m' di n- 2-y1) - phen
yl]-3-p | -urea 1HNMR(500 MHz, DMSO- d6§ 89.07(s é%,y 3&5 1H)

) 73 8. 72( m(sog Jz3CH6xd) 288 18(p, BHD. 78 és%*@dl(leyﬁ),ﬂ 7068, 2H)2H)
7.47-7. 46( ( 4H) ,

Lok 80(7(‘;35@&?4) zgg(zé(szs}ﬁ‘)i 7.85%7:208s, 986 53.845)87(3 488 33 &<, fh)

1-[4- (5- Met hyl sul fany1- 4- mor phol i n-4-y1-6-pyridi n-4-yl -pyrimdi n-2-yl)-ohen
11- henyl -t h | HN

M. 30 7(4tfc.f1 Orsy$-maghyjsul ngbgapowrgggl}n-‘@-_v%gﬁ%gh iyl»&ﬁenvﬁ%eﬁhvﬁggg,

LICE " A4 T

2H), 7.35- _zre§2(d 2H) 7.15-7.12(d, 1H), 3.89-3.88(d, 4H), 3.81-3.80(d,
4H), 2.04(s, 3H) :

1- Et hy1- 3-[ 4- (5- net hyl sul f any1- 4- nor phol i n-4-y1-6-pyridi n-4-yl -pyri mdin-2-
yl)-phen yll-urea 1HNMR(500 MHzz DMSO-d6): 68.75(s, 1H), 8.72-8.71(d, 2H),
8.24-8.22(d, 2H), 7.68-7.67(d, (2H), 7.52-7.50(d, 2H), 6.22-6.19(t, 1H),
3.87-3.86(d, 4H), 3.80-3.79(d, L/AL@ 3.13-3.10(dd, 2H), 2.05(s, 3H),
1.07-1.04(t, 3H)

'HNMR (500 MHz, DMSO-dq): 8.28(d, 2H), 7.40(d, 2H), 6.82(b, 1H), 5.91(b, 1H),
3.85(d, 8H), 2.86(d, 3H), 2.35(s, 3H)

1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-y1)-phenyl]-3-morpho

lin-4-yl-urea

'H NMR(500 MHz, CDCl;-d;): 88.32-8.31(d, 2H), 8.23(s, 1H), 7.59-7.57(d, 2H),
5.87(s, 1H), 4.01(b,2H), 3.87-3.87(d, 8H), 3.72(b, 2H), 3.09(b, 2H), 2.77(b, 2H),

166



1- Met hy1- 3-[ 4- (5- net hyl sul f any1- 4- nor phol i n-4-y1-6-pyridin-4-yl-pyrimdin-2
-yl)-ph enyli-urea | H NMR(500 MHz, DMSO-d6): 68.90(s, 1H), 8.72-8.71(d,
2H), 8. 24w8.282(@0s68H) , 7.68-7.67(d, 2H), 7.52-7.51(d, 21620106347 (d,

1H), 3.87-3.86(d, 4H), 3.79(d, 4H), 2.65(s, 3H), 2.05(s, 3H

1- Isonropééﬁﬁ&%}65 met hyl sul f any1- 4- nor phol i n-4-y1-6-pyridin-4-yl-pyrimdin
-2-yl) rea 114 NVR(500 MHz, DMBO-d6): 68.72-8.71(d, 2H), 8.62(s,
1H), 8.24-8.22(d, 2H), 7 68 7 67(d 2H), 7.50-7.48(d, 2H), 6.11-6.10(d,

1H), 3.87-3.86(d, 4 éd 4H), 2.05(s, 3H), 1.11-1.10(t, 6H)

1. 00- 0. 99(ld4- (j}|-®hloro- -methylsulfan morpholin-4-yl-pyrimidin-2-yl)- phenyl]-3- pyridin

1- Isoxazo[_s_ % 344- (5- met hyl sul f anyl- 4- nor phol i n-4-y1-6-pyridin-4-yl-pyrim
idin-2- yi= yl]-urea 1IHNVR(500 MHz, DWVBO-d6): 69.74(s, 1H), 9.22(s,
1H), 8.75-8.72(m 3H), 8.32-8.29(d, 2H), 7.69-7.68(d, 2H), 7.62-7.58(d,

2H), 6.87-6.87(d, 1H), 3.88- 3 E@(d 4H), 3.81-3.80(s, 4H), 2.06(s, 311)
|

4- (5- Met hyl sul fanyl-4, 6-di - in-4-yl-pyrimdin-2-yl)-phenylam ne CN)
NH2 [001481A m xture of 4-(4- r o- 5- met hyl sul f any1- 6- nor phol i n- 4-yl -

pyri mdin-2-y1)-phenyl am ne (20¢' ng, 0.594 mol.), norpholin (103 ny, 1.118
mmol, 2.0 eq), triethylan MeS my, 1.118 mmol, 2.0 eq) in dioxane(8 m)
and the m xture was reacted fo hrs at 90C. he reaction m xture was
dried and the solvent was r ' apalatrifjln vacuo. The reaction

m Xture was
'H NMR(500 MHz, DMSO-dg): 89.31(s, 1H), 9.10(s, 1H), 8.63(d, 1H), 8.20(t, 3H),
7.95(dd, 1H), 7.55(d, 2H), 7.32(s, 1H), 3.84(d, 4H), 3.77(d, 4H), 2.36(s, 3H)

1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-y)-phenyl]-3-pyridin

-4-yl-urea
®
N
MeS N
|
Ci N 0 7 IN
N/U\N X
H H

'H NMR(500 MHz, DMSO-dg): §9.27-9.25(d, 2H), 8.38-8.36(d, 2H),8.23-8.22(d, 2H),
7.61-7.59(d, 2H), 7.46-7.45(d, 2H), 3.85-3.84(d, 4H), 3.77-3.75(d, 4H), 2.34(s, 3H)

1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-y1)-phenyl]-3-(2-mor

pholin-4-yl-ethyl)-urea
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partitioned between EA and water. The organic | ayer was washed wth brine,
dried over MgSM4, filtered and evaporated in vacuo. The resulting residue
was puri fywedotksdsidgsf | ash chromat ography on silica gel (p&yBaA6003347
recrystallized by (Hexane/EtOAc) to give a gray white 106 ng (46.1% . 1H
NVR(500 MHz, CDC13-di): 68.19-8.17(d, 2H), 6.69-6.68(d, 2H), 3.88(s, 2H),
3.84-3.82(d, 8H), 3.69-3.68(d, Egl 2.2(s, 3H 1- {4-

[ 4- (4- Met hanesul f onyl - pi per azi y1) 5-met hyl sul fany1- 6- m)rphol i n-4-yl-pyr
i mdin-2-yli-phenyl}-3-phenyl-{rea [00149] A m xture of

1- [ 4- (4-chl or o- 5- net hyl sul M&% gor pholin-4-yl-pyrimdin2-yl)-phenyl]-3-p
henyl -urea (120 ng, 0.26 mol . - net hanesul f onyl - pi perazine (65 ng, 0.39
mmol, 1.5 eq.), triethylam Smml,@q.), and DMF (4.0 m)
was added to t he reaction vessel an d a(tINardon. The reaction

m xture WO 2011/ 080568PCT/ 1B2010/ 00 347N strrred at 80C for 5 hrs and
then dried, and the solvent was evapor at ed The reaction nmixture was

partiti oned between EA and NH4ACl(aq), the organic |ayer was washed with

brine, dri r t a ulting
resi due wag%pl\gm()d\%ﬁ%l?gdfli ggh&g gg?rza@égr agﬁ 1‘11@”7 24‘1 %g?gse%@@de}@gne/ Et 0Ac
1:1) to gi3\BS(d 8pBl R6Hel4HW3 S6(ddd2H], 2751(2, 2H), 2 30(s3441), 21F(HIBR)500 MHz,
DVSO-d6): 88.87(s, 1H), 8.73(s, 1H), 7.57-7.50(m 5H), 7.29(t, 2H), 6.98(t,
1H), 3.85(d, 4H), 3.79(d, 8H), 3.20(d, 4H), 2.90(s, 3H), 1.93(s, 3H
1 {444 (4'11\@1(mdh1@1'op§-ﬁ%vnsulfa¥§ll)6 ﬁlom}ﬂléﬁw bamiiliifo i1 e -dlpyrl m di
2-yl 1-phenyl I-3-pyridin-3-yl-urea c:) ,
89 21(s, dhylanigfethoxyMpherylbaes, 1H), 8.21 8.18(m 3H)., 7.95(s, 1H),
7.55-7.53(d, 2H), 7.31(d, 1H), 3.72(b, 4H), 3.60 (s, 8H), 2.44(b, 4H),
2.21(s, 3H), 2.14(s, 3H
4- (5- Met hyl sul f any1- 4- nor phol i =y1-6-pyridin-3-yl-pyrimdin-2-yl)-phenyla
m ne NH2 1H NVR(500 MHz, CDC13Edi ! 89.02-9.02(d, 1H), 8.68-8.67(dd" 1H),
8.29-8.28(dd, 2H), 8.14-8.12(ddN , 7.41-7.38(s, 1H), 6.73-6.71(d, 2H),
3.94(s, 2H), 3.90(s, 8H), wHe84- 03(s 3H)

*@@r

'H NMR(500 MHz, DMSO-dg): 59.63(s, 1H), 9.31(s, 1H), 8.19-8.18(d, 2H),
7.59-7.57(d, 2H), 7.44-7.42(d, 2H), 6.97-6.95(d, 2H), 4.45(s, 2H), 3.90(s, 2H),
3.84-3.38(dd, 8H), 3.24(s, 6H), 2.34(s, 3H)

1-{4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-vil-pyrimidin-2-v1)-phenyi]-3-thiazol-

2-yl-urea
(o)

MeS

()
cl N)\©\ JOL NI/}
o H

"H NMR(500 MHz, DMSO-dg): $11.01(b, 1H), 9.72(b, 1H), 8.23(d, 2H), 7.65(d, 2H),
7.35(s, 1H), 7.11(s, 1H), 3.84(d, 4H), 3.77(d, 4H), 2.36(s, 3H)
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114- (5- Met hyl sul f any1- 4- nor phol i n-4-y1-6-pyridi n-3-yl -pyri mdin-2-yl)-pheny

1]1-3-p henyl-urea 114 NVR(500 MHz, DMVMBO-d6): 88.98(s, 1H), 8.91-8.90(d,

1H), 8. 74¢e,20ilid80568. 69- 8. 67(dd, 1H), 8.33-8.31(d, 2H), @ctaBBudMdds7 1H),

7.60-7.58(m 3H), 7.56-7.53(dd, 2H), 7.47-7.27(dd, 2H), 6.98(s, 1H),

3.88-3.87(d, 4H), 3.81-3.80(d, 2.04(s, 3H 4H),

144- ( 5- Met hylsulfanyl 4- m)rphol I n-4- yl 6 pyr|d| n 3 yl - pyr| 'mi di n- 2 yl) pheny
] 0

1H) | 738%%&@%\@@3%, 7.36-7.33(d, 2H), 7.15-7.14(d,
1H). 3.89-3.88(d, 4H). 3.81-3.80(d, 4H), 2.04(s, 3H)

'H NMR(500 MHz, DMSO-dg): $8.32-8.30(d, 2H), 8.25(d, 1H), 7.58-7.56(d, 2H),
5.54(b, 1H), 3.87-3.85(d, 8H), 3.09(b, 2H), 2.89(b, 2H), 2.65(b, 2H), 2.35 (s, 3H),
2.34(b, 2H) 2.17(s, 3H)

1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-vl}-phenyl]-3-(3-fluor

0-4-morpholin-4-yl-phenyl)-urea

O

MeS)\)\)\@ /@(

'H NMR(500 MHz, DMSO-dg): 89.16(s, 1H), 8.93(s, 1H), 8.20-8.19(d, 2H),
7.59-7.57(d, 2H), 7.47-7.44(d, 1H), 7.10-7.08(d, 1H), 7.00(d, 1H), 3.84-3.83(d, 4H),
3.76-3.72(dd, 8H), 2.94-2.93(d, 4H), 2.34(s, 3H)

4-{3-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-y1)-phenyl]-ureido

3-benzoic acid ethyl ester
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14- (5- Met hyl sul f any1- 4- nor phol i n-4-y1-6-pyridin-3-yl-pyrimdin-2-yl)-phenyl
]-carba mc acid phenyl ester IHNVR(500 MHz, CDC13-di): 89.06-9.05(d,
1H), 8. 7hy8.2¢D(ddesckH) . 8. 46-8.44(d, 2H), 8.17-8.15(dd, 1HbT/Iﬁ20§§/0(%355(d
2H), 7.43-7.41(d, 3H), 7.41-7.39(d, 1H), 7.27-7.20(m 3H), 3. 92(d
8H), 2.05-2.04(s, 3H
144- ( 5- Met hyl sul f any1- 4- nor phol -yl-6-pyridin-3-yl-pyrimdi n- 2-y1l) - pheny
1] - 344 - ( 3- oxo- nor pholin-4-y1)- Ehe yl]-urea c¢:) |H NVR(500 MHz, DVSO d6):
89.05(s, 1H), 8.90-8.87(d, 2;%, .68-8.67(d, 1H), 8.33-8.31(d, 2H),
8.16-8.14(d, 1H), 7.60-7.56M N /-55-7.48(dd, 2H), 7.30-7.28(d, 2H),
4.18(s, 2H), 3.97-3.95(d, 2H), B.8§-3.87(d, 4H), 3. &55%80(d, 4H),
3.70-3.68(d, 2H), 2.04(s, 3HcI” °N (o}

NJLN

H H

'H NMR (500 MHz, CDCls-d;): §8.17(t, 2H), 8.09(s, 1H), 8.01(s, 1H), 7.90(d, 2H),
7.43(t, 4H), 4.33(dd, 2H), 3.86(s, 4H), 3.83(s, 4H), 2.34(s, 3H), 1.36(dd, 3H)

1-[4-(4-Chloro-5-methylsulfanyi-6-morpholin-4-yl-pyrimidin-2-y)-phenyl]-3-[4-(3-0

xo-morpholin-4-y1)-phenyl]-urea

N
MeS. A\
cnjf:jl\@u j\ H /@/"im\)o

'"H NMR(500 MHz, DMSO-de): §9.18(s, 1H), 8.98(d, 1H), 8.21-8.19(d, 2H),
7.61-7.59(d, 2H), 7.51-7.49(d, 2H), 7.30-7.28(d, 2H), 4.18(s, 2H), 3.97-3.95(dd, 2H),
3.84-3.76(d, 4H) , 3.76-3.75(d, 4H) , 3.70-3.68(dd, 2H), 2.36(s, 3H)

1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(3-trifl

uoromethyl-phenyl)-urea

)
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1-[ 4- (5- Met hyl sul fanyl- 4-nor phol i n-4-y1-6-pyridin-3-yl-pyrimdin-2-yl)-phen
y1l]-3-p yridin-3-yl-urea IHNVR(500 MHz, DVBO-d6): 89.21(s, 1H), 9.01(s,
1H), 8.90We,20ikds0568. 68-8.67(d, 1H), 8.62(d, 1H), 8.33-8p81iB201&b)3347
8.21-8.20(d, 1H), 8.15-8.14(d, 1H), 7.97-7.95(d, 1H), 7.61-7.54(dd, 2H),

N 4| 33[0’G (Tﬂ%gi%@v@@r Paidilon: 38Rt Iy, §oA 5103 8.9 4B v i - 2- v
89pgi?% 1%?@5@@%@@?}(17) 533&913?)29%%';{?*@@63 84ﬁ_§»ﬂdgi\f§{7?99 3M$d DVEO- d6):

8. 32- 8. 30¢#), RB(s, T)5- 8. 14(d, 1H), 7.59-7.57(d, 2H), 7.54(s, 1H),
7.44-7.42(d, 2H), 7.15-7.14(d, 2H), 3.87(s,

1-[ 4-(4-Chloro-5-methylsulfanyl-6-m0rpholiﬁ-4-yl-pyrimidin-2-vl)-phenyl]-3-[4-( 4-m

ethyl-piperazin-1-yl)-phenyl]-urea
®
N
MeS S 7
N | N
o 227
N N
H H

'H NMR (500 MHz, DMSO-dg): §9.02(s, 1H), 8.60(s, 1H), 8.19-8.18(d, 2H),
7.58-7.56(d, 2H), 7.31-7.30(d, 2H), 6.89-6.87(d, 2H), 3.84-3.83(d, 4H), 3.76-3.75(d,
4H), 3.05(s, 4H), 2.45-2.44(d, 4H), 2.36-2.34(d, 3H), 2.34(s, 3H)

1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(4-thio

morpholin-4-yl-phenyl)-urea

'H NMR(500 MHz, DMSO-dg): $9.03(s, 1H), 8.61(s, 1H), 8.20-8.18(d, 2H),
7.58-7.56(d, 2H), 7.33-7.31(d, 2H), 6.89-6.87(d, 2H), 3.84-3.83(d, 4H), 3.76-3.75(d,
4H), 3.40-3.38(s, 4H), 2.69-2.67(d, 4H), 2.32(s, 3H)

1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(4-mor

pholin-4-yl-phenyl)-urea
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4H), 3.80(s, 4H), 2.91(s, 3H), 2.04(s, 3H

4- (5- Met hyl sul fanyl1-2, 6-di -pyridi n-3-yl-pyrimdin-4-yl)-norpholine [00150] A
m Xt ure oWo4e{1Asbsedi chl or o- 5- net hyl sul f anyl - pyri mi di n- 4pgt)iBrmo/pisesi ne (200
ng, 0.717 mmol.), 3-(4,4,5, 5-tetranethyl-1, 3, 2-di oxaborol an-2-y1) pyridine
(323 ng, 1.577 mol, 2.2eq), (PPh3)4Pd (165 ng, 0.2 mmol .), 2M Na2CO33 (2.1
m, 4.302 mol, 6.0 eq.) and di oxane (20 m) was added to a reaction vessel
whi ch was then flushed with arg The reaction mxture was stirred at
90Cfor 16 hrs, and then dried. @sol vent was renoved by evaporation. The
m xture was partitioned between and water. The organic |layer was

coll ected, washed w th bringesdriled over MgSO4, filtexed and evaporated in
vacuo. The resulti ng resi due wag pWrified using flasﬂi;?romat ogr aphy on
silica gel (Hexane/EtOAc 2:3, AL 3P re&rys by (Hexane/ Et 0Ac)
to give a pale yeIIowsolldﬂ lo/c) (500 MHz, CDC13-d1):

69. 52-9.51(d, 1H), 8.94-8.94(d, 1H) 3H), 8. 19-8. 18(d, 1H),
7.57-7.53(dd, 2H), 3.92-3.90(d, 4H), 3. 81H3 80(d, 4H), 2.05(s, 3H

4- (5- Et hoxy- 4- nor phol i n-4-y1-6-pyridin-3-yl-pyrimdin-2-yl)-phenyl am ne
NNH2 1H NNR (500 MHz, DMSO-d6): M .07-1.10(m 3H), 3.66-3.70(m 2H),
3.78-3.79 I-hNMR)(ﬁO(BM'B&Q OMIPHd): 68@6(86152(&154(2%) §.163-1A4(84H), 1H),

4 (5 B nods i nobpPah g 2 A PR i 301y Tl s e

NH2  1H NER)(560.2] 4@1\)(5@3 3Hpl.09-1.13(m 3H), 3.67-3.71(m 2H),
378379(m 8H) M5%55( ) 6ﬁ60662(m 2H), 7.97-7.98(m 2H),

8.05-8.07(m 2H), 8.71- 8 73(m 2H)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-y1)-phenvyl]-3-[6-(4-m

ethyl-piperazin-1-y1)-pyridin-3-yl]-urea
®
N

MeSfN (\N/
|
cl N//kCL o N\)

N

I
Iz

'H NMR(500 MHz, DMSO-dg): §9.12(s, 1H), 8.60(s, 1H), 8.20-8.18(d, 2H), 8.16(d,
1H), 7.70-7.60(d, 1H), 7.58-7.56(d, 2H), 6.82-6.81(d, 1H), 3.84-3.83(d, 4H),
3.76-3.75(d, 4H), 3.43-3.39(d, 4H), 2.40-2.39(d, 4H), 2.38-2.36(d, 3H), 2.30(s, 3H)

1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]}-3-(6-mor

‘pholin-4-yl-pyridin-3-y])-urea

.
MeS \/N ) N(\o
r*@uj ’
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144- ( 5- Et hoxy- 4- nor phol i n-4-y1-6-pyridin-3-yl-pyrimdin-2-yl)-phenyll- 3-pyr
idin-4- yl-urea 114 NMR (500 MHz, DMSO-d6): M .08-1.11(m 3H),

3. 69- 3. 73§0n202ke80568. 79- 3. 80(m 4H), 3.84-3.85(m 4H), 7pébaB2047/0083472H) ,
7.56-7.60(m 3H), 8.30-8.32(m 2H), 8.37-8.41(m 3H), 8.67-8.68(m 1H),

9. 20( s,

1H), 9.24(s, 1H), 9.32(s, 1H)

144- ( 5- Et hoxy- 4- nor phol i n-4-y1-6-pyridi n-3-yl -pyrimdin-2-yl)-phenyl] - 3-pyr
I3 dl6 g g %l'ergR(sdolMHk«"\/BMﬁ@!a %b,zl@l\/ﬁ% @szé QH)%EDM%(@%@H)
m
7 57 7.59(md-B d, HRE (R 7. S_H}L 218) 2(&486 &Z(@mlHLH)M 3.83@94H).31(ap. 72@, 8.39(m
8.61, ﬁﬁm 68 urS; P12 8508 Ty Lha( Bfp(s: 1H. 9.07(s, 1H),

919920

1-[4-( 4-Chloro-5-rflethylsulfanyl-6-morpholin-4-Vl-pvrimidin-2-y1)-phenyl]-3 -pyridin

-2-yl-urea
®
N
MeS N
|
Cl N 0 7 |
LS
N

'"H NMR(500 MHz, DMSO-de): $10.73(s, 1H), 9.53(s, 1H), 8.30-8.29(d, 1H),
8.24-8.22(d, 2H), 7.78-7.75(dd, 1H), 7.67-7.65(d, 2H), 7.56-7.55(d, 1H), 7.05-7.02(d,
1H), 3.85-3.84(d, 4H), 3.77-3.76(d, 4H), 2.36-2.34(s, 3H)

2-{3-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-vyl)-phenyl]-ureido

}-thiophene-3-carboxylic acid methyl ester
®
N

Mest
Cl N/ 0O S
O

N
H H  ¢toome

'"H NMR(500 MHz, CDCl3-d)): $9.72(s, 1H), 8.32-8.30(d, 2H), 8.06-8.05(d, 1H),
7.57-7.55(dd, 2H), 7.48-7.46(d, 1H), 3.91(s, 4H), 3.90-3.88(d, 3H), 3.87-3.86(d, 4H),
2.36(s, 3H)

1-Benzo[ 1.3]dioxol-5-v1-3-[4-(4-chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin
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144- ( 5- Et hoxy- 4- nor phol i n-4-y1-6-pyridin-4-yl-pyrimdin-2-yl)-phenyl]-3-pyr
idin-4- yl-urea [T NMR (500 MHz, DMSO-d6): 61.11-1.14(m 3H),

3. 70- 3. 74§on202k980568. 78-3. 79(m 4H), 3.84-3.85(m 4H), 7péSAB20460083472H) ,
7.58-7.59(m 2H), 7.99-8.00(m 2H), 8.30-8.32(m 2H), 8.37-8.38(m 2H),
8.74-8. 75( 2 . 20(s, 1H), 9.25(s, 1H

144- (5- Et == Bl i n-4-y1-6-pyridin-4-yl-pyrimdin-2-yl)-phenyl] - 3-pyr
idin-3- yl-urea 1H NWR (500 MHz, DVSO-d6): 61.11-1.14(m 3H), 3.70-3.74(m
2H), 3.79-3.80(m 4H), 3.84-3.85(m 4H), 7.32-7.34(m 1H), 7.58-7.59(m

2H), 7.95-8.00(m 3H), 8.20-8.2 1H), 8.29-8.31(m 2H), 8.61-8.62(m

1H), 8.74-8.75(m 2H), 8.89(s, QHJ 9.07(s, 1H) v

[ 4- (4- Chl or 0- 5- et hoxy- 6- nor phol i A+ 4-yl - pyri m di n-2-y1) - phenyl] - carbam c
acid phenyl ester Cl 1 Nves NMR (500 MHz, DMSO-d6): 81.31-1.34(m

3H), 3.73-3.75(m 4H), 3.84-3.8f(ny 4H), 3.91-3.96(m 4H), 7.24-7.29(m
3H), 7.43-7.46(m 2H), 7.61-¢ 8.d.8- 2H)

N~ N o
H H

'H NMR (500 MHz, DMSO-de): 89.13(s, 1H), 8.82(s, 1H), 8.20-8.18(d, 2H),
7.58-7.56(d, 2H), 7.21(s, 1H), 6.84-6.78(dd, 2H), 5.97(s, 2H), 3.84-3.83(d, 4H),
3.76-3.76(d, 4H), 2.36-2.34(s, 3H)

4-{3-[4-( 4-Chloro-5-methylsulfanyl-6-rﬁorpholin—4-y1-pyrimidin-2-yl)-phenyl]-ureido

t-benzamide

@
N
MeSfN 0
~,
Sac¥ien
N~ °N .
H H

'H NMR(500 MHz, DMSO-dg): 89.13(s, 1H), 9.04(s, 1H), 8.23-8.21(d, 2H),
7.84-7.82(d, 3H), 7.61-7.59(d, 2H), 7.54-7.52(d, 2H), 7.20(b, 1H), 3.85-3.84(d, 4H) -
3.77-3.76(d, 4H), 2.34(s, 3H)

1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-v1)-phenyl]-3-(3.4-di

methoxy-phenyl)-urea
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[ 4- (5- Et hoxy-4-nor phol i n-4-y1-6-pyridin-4-yl-pyrimdin-2-yl)-phenyll-carbam
ic acid phenyl ester 1H NMR (500 MHz, DVMSO-d6): M 11-1.13(m 3H),

3. 70- 3. 74yon2021480568. 78-3. 79(m 4H), 3.84-3.85(m 4H), 7pre4AB2038(s3473H),
7.43-7.46(m 2H), 7.62-7.64(m 2H), 7.99-8.00(m 2H), 8.32-8.34(m 2H),
8.73-8.74(m 2H), 10.46(s, 1H) _
[ 4- (5- Et hoxy- 4- nor phol i n- 4- leEEpy idin-3-yl-pyrimdin-2-yl)-phenyl]-carbam
ic acid phenyl ester 1H N 0 MHz, DVBO-d6): MO08-1.11(m 3H),
3.69-3.73(m 2H), 3.78-3. 79@| , 3.84-3.85(m 4H), 7.24-7.29(m 3H),
7.43-7.46(m 2H), 7.53-7.57 g%‘ N 7.62-7. 64(m 2H) 8.32-8.34(m 2H),
8.39-8.41(m 1H), 8.66-8.67(m 9 0(s of(s, 1H)

144- (4- Chl or o- 5- et hoxy- 6- nor gHol Nn- py m -y1) phenyl] 344- ( 3- oxo-
nmorp holi n-4-yl)-phenyli-urea 1H N M.31-1.34(m

3H), 3.68-3.70(m 2H), 3.73-3.75(m 4H), 5.8 3, 84( 3.91-3.97(m

4H), 4.18(s, 2H), 7.28-7.30(m 2H), 7.48-7.49(m 2H) 7 55-7.57(m 2H) ,
8.14-8.16(m 2H), 8.84(s, 1H), 9.00(s, 1H

1- [ 4- (5- Bt ouMRASOTNIPRO Lay)L 5@ ome! 19), B-6b1, 119y8 .2 21H1) - pheny11- 344-
( 3- oxonor phol i n- 4- yl)-pﬂ)g\%ﬂﬁl E’/)uf)gg GélH} 64)}:3’ St fr|8cIIi>I\/gi }%

61. 11- 1. 1408754, 218), 62165, TH).rf. 884B)87(32HB- 338419,(3|H) AP, 8HBZ&73(SBHh 4H) |
3. 95-3. 97&@6(525?-1)

1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-y})-phenyl]-3-[5-(4-m

ethyl-piperazin-1-yl)-pyridin-2-yl]-urea
®
N

MeS N (\N/
I
C|:<l\/)\©\ o ¢ N\)
N

I
Iz

'H NMR(500 MHz, DMSO-dg): 510.82(b, 1H), 9.26(s, 1H), 8.22-8.20(d, 2H), 7.95(s,
1H), 7.64-7.63(d, 2H), 7.46-7.44(t, 2H), 3.84-3.77(d, 4H), 3.76-3.75(d, 4H),
3.10-3.00(t, 4H), 2.52-2.49(d, 4H), 2.46-2.45(s, 3H), 2.34-2.21(s, 3H)

N-(3-{3-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-v1)-phenvi]-ur

eido}-phenyl)-2.2 2-trifluoro-acetamide

o

N
MeS N
|
N £ 205
. N N N/u\
H H H
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4.18(s, 2H), 7.28-7.30(m 2H), 7.48-7.50(m 2H), 7.57-7.59(m 2H),
7.99-8.00(m 2H)., 8.28-8.30(m 2H), 8.73-8.74(m 2H), 8.83(s, 1H), 8.98(s,
1H) WO 2011/080568 PCT/IB2010/003347

144- ( 5- Et hoxy- 4 mor phol i n- 4 y1l-6-pyridi n 3 yI pyri rridi n 2 yl) phenyl] - 314- (
3- oxonor phol i n (}/ henyl Furea _| HNVR : 81.08-1.11(m
3H), 3.69-HNMRG 0&%4)4 o) 9Py (g 141), 932%@ QHB§(5&£S H)) 8.3382161.97(m

2H), 2H), 7.86-7.85(d, 1H), 7.79-7.76(d, 1H), 7.63-7.58(m, 3H) 3.84-3.76(d, 4H),
3.75-3.75(d, 4H), 2.36-2.34(s, 3H)

N-(3-{3-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl}-ur

eido}-phenyl)-acetamide

Mesr\)\@ /@L

'"H NMR(500 MHz, DMSO-dg): §9.93(s, 1H), 9.05(s, 1H), 8.91(s, 1H), 8.21-8.19(d,
2H), 7.78(s, 1H), 7.59-7.58(d, 2H), 7.21-7.17(dd, 3H), 3.84-3.83(d, 4H), 3.77-3.76(d,
4H), 2.36-2.34(s, 3H), 2.03-1.98(s, 3H)

1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-vl-pyrimidin-2-yl)-phenyl]-3-[4-(4-m

ethyl-piperazine-1-carbonyl)-phenyl]-urea

% ‘oot

'H NMR(500 MHz, DMSO-dg): §9.21(s, 1H), 9.13(s, 1H), 8.22-8.21(d, 2H),
7.60-7.59(d, 2H), 7.54-7.53(d, 2H), 7.37-7.36(d, 2H), 3.84(d, 4H), 3.76(d, 4H),
3.39-3.35(d, 4H), 2.50-2.46(d, 4H), 2.36-2.34(s, 3H), 2.03-1.98(s, 3H)

1-(6-Bromo-pyridin-3-y1)-3-[4-(4-chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidi

n-2-v)-phenyl]-urea
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4.18(s, 2H), 7.28-7.30(m 2H), 7.48-7.50(m 2H), 7.54-7.58(m 3H),
8.28-8.30(m 2H), 8.39-8.41(m 1H), 8.66-8.67(m 1H), 8.84(s, 1H), 8.98(s,
1H), 9. 19w8.280(03v568H) Bi ol ogi cal testing [00151] The econpB2n0/6033§7 t he
invention, prepared as described in the exanples, were subject to the
foll ow ng series of biological agsays. Brief descriptions of different
assays are as follows. (1) Antiproliferation Assay [00152] A549, HCT- 116,
and A498 cell |ines were purcha fromthe Bioresource Collection and
Research Center (BCRC, Ta'wﬁl% and cultured in Dul becco's Mdified Eagle
Medi um (DVEM Si gma) cont ai ni fo fetal bovine serum (FBS, HyC one).

PC-3, U 87 M5 HCC1954 and BT4 | 1ines werenpulgghased fromthe
American Type Cul ture Col |l ecConNA USA] . - [ was grown in F12K nedi um
(A BCO containing 10% FBS. U 87 MG K f gle's mninum essenti al

medi um (MEM "Si gma) suppl enented with nongssential am no acids,
L- gl utam ne, sodium pyruvate, and 10% FBS. HCC1954 was grown in RPM nedi um
(A BCO containing 10% FBS. BT-474 was grown in DVEM nedi um ( G BCO)

cont ai ni ngH MURERB MAZ, Dm(b.a6)f\/a9671(mgﬂpaa S08is0(d 1hyns.o2-8izedd, aHypspher e

contai ning 5% CO2 at 37C. [00153]Cell lines were inoculated to the wells of
a 96-wel | c%’fl‘? %]r(édpﬂa)té'% $0(d@dd). B0/ -241d) EHp S84 6(d, 4H Scthipdhds wer e
prepared treat cells with less than 1% DMSO. After 72 hours of
drug trea nent e viability of each cell line was exam ned by Cel | Titer
96 Aqueous Non-Radi oactive Cell Proliferation Assay (Pr orrega) The Iiving
cells were det ect f or mazan.
MIS/ PVS s 8tideidaid-Ghle agyl6-aorphQlinfry kg g hiBhs
added to ea&gz 'aJ:def the 96 wel | cuI tured pI ate. The assay pI ate was

i ncubat ed™Tor ours and the absorbance at 490 nm was neasured by EMax

ELI SA Reader (Mol ecul ar Devices). The |1C50 val ues of conpounds were
determ ned after carrying out assagys at eight serially diluted
concentrations of each conpound {n Jriplicate, and are the nean of three
separate determ nations. The res wer e anal yzed using linear regression

'"H NMR(500 MHz, DMSO-dg): §9.39-9.38(d, 1H), 9.33-9.32(d, 1H), 8.22-8.20(d, 2H)
7.90-7.88(dd, 2H), 7.61-7.59(dd, 4H), 3.84-3.81(d, 4H), 3.76-3.74(d, 4H), 2.33(s, 3H)

1-(2-Amino-phenyl)-3-[4-(4-chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-y

D-phenyl}-thiourea
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(2) I'mmunobl otting [00154] For i munoblotting experinents, A549 cells were
inoculated to the wells of a 6-well culture plate and cul tured overnight.
Cel I s werwoiocvizedesd with the conpound for 30 min and 2#ciaBzeoessdsmhol e
cell lysate was harvested by adding | X SDS Sanple Buffer (62.5 mM Tri s-HCL

H 6.8 , 2% W Vv SDS...10% gl I ,..50 TT . 0. Q1% w
E)Iroo nop heﬁi)q(ﬁgﬁje or ApW\é’ﬁB’ie q'f(?@f)(é)gg%]gg{oglgilw&qgégﬁ}eg{aggtﬂwe@%g ‘ﬁﬁg;E
el ect r ophgr@sinsmandinidadéle (®7med oted MMeE 0eDiA e ;CRr G Bl RvR%AME$al ON was

i mmunobl ot ed by various prinmary anti bodi es and det ect ed by I mmobi | on
Vest er n CRewithemadded deanwibiRo aSuwsy pate (M1 1ipore). Antibody agai nst Akt,

phosphor - Akt ¢ Ser 473 h or - Akt (. Thr 308). .p70, SR Ki nase sphor- p70
S6 Ki nase&l(i ﬁ:&lggé;g m%ltil:q-y %B%%Pyg%dm BWt(%lg% grﬁﬁ}%gln%ﬁsﬁfﬂgf%eﬂ@ﬁlﬁ“chased
form Cel | 0Si0gmahbng Teehalgymixtd: wit GRclidmRe BrsAs $.aynll @h55] The activity
of the conmpound agai nst mIOR was_exam ned by neasuring the incorporation of

d
33P from Pyz3ne]l Ardiamined2468pg. 0. H &mmehgedicdresaddph disteim@maA P2 EBPL was

expressed_in.: {y: i£ied b | le Lt i t .6 (N - NTA)
oot ne. andrumeEdta Bl Sl LR G bRl BRI sayed
in the Presanae give 4803 apad aobhitd@ngoupd Gd5%nhd perforned in a final vol une
of 25 [1,1 reaction buffer containing 300 ng 4EBP1, 50 ng reconbi nant nmlrOR
(I'nvitrogen), 50 mM HEPES (pH 7.5), 1 nM EGTA, 0.01% Pol ysorbate 20, 10 mM
WNCL2, 2. 5 IyRT00 Wik, DMMSAER): 53091 @. BLIP o byriBhoATR P nEl i 1) for
30 min at 30 C. "The reactions were term nated by ‘addi ng 3 % phosphori c

aci d. The7.733P74(db2Hpd. WEBPA(dwhE),t6:B6e.P & éH),dnte6 BA(dil H).e1.586.56(,B pl at e

(per ki ne fE09* S50 ka5 0oy 5 i HHETeZp i P o bi 11 on, each-
test conpound was evaluated at 10 Min duplicate. The results were the

average of duplicate neasurenents and expressed as percentage inhibition

( conpound 1tl#«4tChlero-Sraetidsutiory-Gamorphsilin-4-yhpynnagin-¢ 41l )1pkengtl-3-peridinnpounds
wer e det er_g’ f]ﬁﬁio ﬁgé er carrying out assays at eight serially diluted
concentra ach conmpound in duplicate. The results were anal yzed
using linear regression software (G aphPad Prism5; G aphPad Software
Inc.). (4) PI3K Enzyne Assay [001%6] The ability of conpounds at 500 nM
agai nst phosphatidylinositide 3-gKimase (P13 K) was verified by PlI3K HTRF
Assay. Reconbi nant PI3K (pl110 a/R834) and PI3K (pl110(3/p85a) were from
MI1lipore. Enzyne reactions were rformed according to the manufacturer's
suggestions. Briefly, the coMsd nof interest dissolved in 100 % DVSO

were dispensed in all wells, fol |owi ng_whi ch the xture of PIP2 and enzyne
was added. PI 3K (pll1l0 a/p85a) Ginh I 11C§ 3/ ) enzyne reactions were
initiated in the presence of 10 t.tM , respectively, and

T

i ncubated for 30 mn at roomtenperature. sol ution prepared 2 hours
prior to use was added to stop reactions, and m xed well. Detection
solution prepared 2 hours prior to use was added, and incubated at room

t enper at urg NI (300 DR, DMISOLAP s833k8 6 TUUATE 8UANE 83 (WRPHTRI%UE 88(ghy Packard
Fusi on Al pha M croplaté Analyzer with excitation at 340 nm and eni ssion at
620 nm an@HBSBI$hI7THEREDy AF0-0htim, 4H),Jul2aT 8d(dasH).A.8@h85(deAHi)ssi i on at 665

elm HIRF r i rni.sejon at 620 rsm Bi ol ogi cal activity
[ 00157] | nﬁr%ﬁ?%ﬁ %ﬁg%rog?’%}ﬁase by various conpounds |isted above arie
summari zed and shown in Table 1 and Table 2 bel ow. |1C50val ue is defined as

the concentration of the test conpound which achi eves a hal f- maxi nal
i nhi biti 0&Hﬂﬁﬂ@g@-jﬂﬁlsﬂsulfamyk9—morpholin-4-yl-nvrimidin-2-vl)-phenvl]-3-[4-(3-0

xo-morpholin-4-yl)-phenyl]-thiourea:
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WO 2011/ 080568PCT/ 1B2010/ 003347 [00158] I nhi biti on of PI3K al pha and Pl 3K
beta by mlTOR conpounds at 500nM are summari zed and shown in Table 3.

[ 00159] Efwecbsi/msoseeel | ul ar proliferation by the variouspconpmundssof the
present invention are summari zed and shown in Table 4 bel ow. 100T60

I I nhibition effects of conpounds @f interest on PI3K/ Akt/nTOR signal
transduction pathway in PC 3 ceIE Je summari zed and shown in Table 5

bel ow. [00161] Table 1: Conpoun I nhibition @l QoM Conpound % | nhi bi tion

@1 OpM Conpound ')/0' Mesr\

'H NMR(500 MHz, DMSO-de): §10.10(b, 1H), 10.01(b, 1H), 8.23-8.22(d, 2H),
7.70-7.68(d, 2H), 7.53-7.50(d, 2H), 7.36-7.34(d, 2H), 4.20-3.98(d, 2H), 3.97-3.96(d,
2H), 3.85-3.75(dd, 4H), 3.74-3.71(dd, 6H), 2.36-2.34(s, 3H)

{(1H-Benzoimidazol-2-y1)-[4-(4-chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-

2-y1)-phenyll-amine

fﬁ@

1-(2-amino-phenyl)-3-[4-(4-chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl
)-phenyl]-thiourea (120 mg, 1.0eq.) and DCC (0.18 g, 0.271 mmol, 1.1 eq.) in THF (8

[00109] A mixture of

ml) was reacted for 9 hrs at 80-90°C. The resulting mixture was dried in vacuo,
crystallized in EA solution, filtered to give a yellow solid (69.5 mg, 62.3%), which

was then dried in vacuo to give a product.
'H NMR (500 MHz, DMSO-dg): 810.78(b, 1H), 9.98(s, 1H), 8.25-8.23(d, 2H),
7.90-7.89(d, 2H), 7.24-7.20(d, 2H), 7.02(s, 2H), 3.85-3.84(d, 4H), 3.77-3.75(d, 4H),

2.34(s, 3H)

1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-y)-phenyl]-3-isoprop

yl-urea
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I nhi bition @210gM Conpound % I nhibition @| QoM Conpound cyo Inhibition @
| OoM MIR- 0037 98% MIR- 0186 96% MIR- 0268 97% MIR- 0351 99% MIR- 0438 99%

WO 2011/080568 PCT/IB2010/003347
®
N
MeS N
| |
o N
N~ °N
H H

'H NMR(500 MHz, DMSO-de): 88.67(s, 1H), 8.15-8.13(d, 2H), 7.50-7.49(d, 2H),
6.02(s, 1H), 3.84-3.83(d, 4H), 3.76-3.75(d, 4H), 2.33(s, 3H), 1.11-1.09(s, 6)

1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-vyl-pyrimidin-2-v1)-phenyl]-3-[4-(mor

pholine-4-carbonyl)-phenyl]-urea

““Sf ‘oot

'H NMR(500 MHz, DMSO-d¢): §9.34-9.24(d, 2H), 8.22-8.20(d, 2H), 7.61-7.60(d,
2H), 7.55-7.53(d, 2H), 7.37-7.36(d, 2H), 3.84-3.83(d, 4H), 3.77-3.76(d, 4H),
3.60-3.39(m, 8H), 2.36-2.34(s, 3H)

1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-y1)-phenyl]-3-(5-mor

pholin-4-vl-pyridin-2-vyl)-urea

o)
)
MeS N (\0
mjl/:)\@\ o A N
e

"H NMR(500 MHz, DMSO-dg): $10.31(b, 1H), 9.27(s, 1H), 8.23-8.21(d, 2H), 7.97 (s,
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MIR- 0043 96% M TR- 0191 100% MIR- 0270 96% MIR- 0352 94% MIR- 0440 89% MIR- 0054

81% MIR- 0193 81% MIR- 0271 98% MIR- 0353 96% MIR- 0442 96%
WO 2011/080568 PCT/IB2010/003347

1H), 7.65-7.63(d, 2H), 7.47(s, 2H), 3.85-3.83(d, 4H), 3.77-3.74(dd, 8H), 3.09-3.07(d,
4H), 2.49-2.34(s, 3H)

1-(4-Amino-phenyl)-3-[4-(4-chloro-5-methylsulfanyl-6-morpholin-4-vyl-pyrimidin-2-y

D)-phenyl]-urea

@
N
\ .
NJLN
. H H
'H NMR(500 MHz, DMSO-dg): 59.09(s, 1H), 8.48(s, 1H), 8.18-8.16(d, 2H),
7.57-7.55(d, 2H), 7.10-7.08(d, 2H), 6.52-6.50(d, 2H), 4.79(s, 2H), 3.83-3.83(d, 4H),

3.76-3.75(d, 4H), 2.49-2.46(s, 3H)

1-tert-Butyl-3-[4-(4-chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-pheny

1]-urea
o
®
AMeSJI\A\N
c1” N o)
Ok

H H

'H NMR(500 MHz, DMSO-dg): 88.60(s, 1H), 8.14-8.13(d, 2H), 7.48-7.46(d, 2H),
6.12(s, 1H), 3.83-3.81(d, 4H), 3.76-3.74(d, 4H), 2.33(s, 3H), 1.29-1.26(d, 9H)

4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-y1)-2-fluoro-phenylamin

€
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MIR- 0069 98% MIR- 0195 101% M TR-0273 99% MIR- 0356 82% MIR- 0443 100%
MIR- 0073 86% MIR-0197 97% M TR- 0274 99% MIR- 0358 100% M TR- 0446 101%
WO 2011/080568 PCT/IB2010/003347

®

'"H NMR(500 MHz, CDCls-d)): 68.11-8.06(dd, 2H), 7.15-7.14(m, 1H), 3.87-3.86(d,
8H), 2.36(s, 3H)

4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-vl-pyrimidin-2-y1)-3-fluoro-phenylamin

€

()

'"H NMR(500 MHz, CDCl3-d,): $8.04-8.01(dd, 1H), 6.74-6.72(d, 1H), 6.67-6.65(d,
1H), 3.89(s, 4H), 3.84-3.83(s, 4H), 2.36(s, 3H) |

6-Chlor6-5-methvlsulfanyl-4-momholin-4-vl-[2,5']bipvrimidinyl-Z’-vlamine

| ®
N
MeS N
| _
Cl N | \)N\
p
N NH

'"H NMR(500 MHz, DMSO-dg): 58.99(s, 2H), 7.35(s, 2H), 3.84-3.83(d, 4H),
3.74-3.73(d, 4H), 2.32(s, 3H)

1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(1H-in
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MIR- 0077 87% MIR-0198 87% MIR- 0275 97% MIR- 0360 95% M TR- 0449 100% MIR- 0079
83% MIR- 0199 99% MIR- 0276 82% MIR- 0361 95% MIR- 0452 100%
WO 2011/080568 PCT/IB2010/003347

dazol-4-yl)-urea

o)

()

N
MeSfN
cl N/)\©\ o)
. "
H H =
'H NMR(500 MHz, DMSO-dg): 810.45(s, 1H), 8.55(s, 1H), 8.29-8.26(d, 2H),
7.98-7.95(d, 2H), 7.67(s ,1H), 7.43-7.41(d, 1H), 7.26-7.23(d, 1H), 6.42-6.41(d, 1H),

6.12(s, 1H), 3.87-3.85(d, 4H), 3.77-3.76(d, 4H), 2.50-2.50(s, 3H)

N-(4-{3-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-vl)-phenvl]-ur

eido}-phenyl)-methanesulfonamide

®
MeS N , 4y
cl IN/J\©\ 0 N. '8
R T 7
N N

'H NMR(500 MHz, DMSO-de): 89.87(b, 1H), 9.03(s, 1H), 8.78(s, 1H), 8.21-8.19(d,
2H), 7.59-7.57(d, 2H), 7.44-7.42(d ,2H), 7.16-7.14(d, 2H), 3.85-3.83(d, 4H),
3.77-3.75(d, 4H), 2.92(s, 3H), 2.34(s, 3H)

[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-vl-pyrimidin-2-yl)-2-fluoro-phenyl]-ur

ea
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MIR- 0081 95% MIR- 0200 84% MIR- 0277 99% MIR- 0362 84% MIR- 0453 101% MIR- 0083
99% MIR- 0202 96% M TR-0278 100% MIR- 0363 93% MIR- 0454 100%

WO 2011/080568 PCT/IB2010/003347
®
N
MeS XN
| .
Cl N JOL
N NH,
F H

'"H NMR(500 MHz, DMSO-de): 58.64(s, 1H), 8.34-8.31(s, 1H), 8.01-7.96(dd, 2H),
6.34(s, 2H), 3.84-3.83(d, 4H), 3.76-3.75(d, 4H), 2.34(s, 3H)

1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-vl-pyrimidin-2-vl)-2-fluoro-phenyl]-

3-[4-(3-0x0-morpholin-4-y])-phenyl]-urea

0

eIL /@/

'"H NMR(500 MHz, DMSO-dg): §9.31(s, 1H), 8.92(s, 1H), 8.37-8.34(s, 1H),
8.08-8.01(dd, 2H), 7.50-7.48(d, 2H), 7.32-7.31(d ,2H), 4.19(s, 2H), 3.97-3.95(s, 2H),
3.85-3.85(d, 4H), 3.77-3.75(d, 4H), 3.71-3.69(s, 2H), 2.34(s, 3H)\

1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-vi-pyrimidin-2-y1)-3-fluoro-phenyl -

3-[4-(3-oxo-morpholin-4-yl)-phenyl]-urea P

o)
N
MeS
f S
IR
F N~ °N o
H H
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MIR- 0091 92% MIR- 0205 100% MIR- 0280 95% MIR- 0364 100% MIR- 0455 100%
MIR- 0098 86% MIR- 0210 96% MIR- 0282 99% MIR- 0365 99% MIR- 0456 101%
WO 2011/080568 PCT/IB2010/003347

'"H NMR(500 MHz, DMSO-dg): 59.34(s, 1H), 9.03(s, 1H), 8.05-8.01(d, 1H),
7.62-7.59(d, 1H), 7.50-7.46(d ,2H), 7.31-7.23(m, 3H), 4.18(s, 2H), 3.97-3.95(s, 2H),
3.83-3.82(d, 4H), 3.75-3.74(d, 4H), 3.71-3.69(d, 2H), 2.36-2:34(s, 3H)

4-43-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl}-ureido

}-benzenesulfonamide

()
N
MeS
f” | HN_O

N7 N -

H H
'H NMR(500 MHz, DMSO-dg): 89.14(s, 2H), 8.23-8.21(s, 2H), 7.75-7.73(s, 2H),
7.63-7.62(d, 2H), 7.61-7.59(d, 2H), 7.22(s ,2H), 3.85(d, 4H), 3.77-3.76(d, 4H), 2.36(s,

3H)

N-(4-{3-[4-(4-Chloro-5-methyvlsulfanyl-6-morpholin-4-vyl-pyrimidin-2-yl)-phenyl]-ur

eido}-phenyl)-acetamide

o)

e
r*()kof

'H NMR (500 MHz, DMSO-dg): 89.83(s, 1H), 9.03(s, 1H), 8.72(s, 1H), 8.20-8.19(d,
2H), 7.59-7.57(d, 2H), 7.49-7.48(d, 2H), 7.38-7.36(d, 2H), 3.84-3.83(d, 4H),
3.77-3.76(d, 4H), 2.36(s, 3H), 2.01(s, 3H)

1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(2-oxo-

2.3-dihydro-benzooxazol-5-yl)-urea
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MIR- 0102 81% MIR-0211 98% MIR- 0283 100% MIR- 0366 85% MIR- 0457 98% MIR- 0106
96% MIR- 0212 85% MIR- 0286 93% MIR- 0368 97% MIR- 0459 88%

WO 2011/080568 PCT/IB2010/003347

o)

®
MeSfN

'H NMR(500 MHz, DMSO-de): 89.16(s, 1H), 8.95(s, 1H), 8.21-8.19(d, 2H),
7.60-7.58(d, 2H), 7.43(s, 1H), 7.14-7.12(s, 1H), 6.92-6.90(m, 1H), 3.85-3.83(d, 4H),
3.77-3.76(d, 4H), 2.36-2.34(s, 3H)

1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-y1)-phenyl]-3-isoxazo
' ®
N

MeS XN |
| _
Cl N 0] -
J S P
N N N

H H

1-3-yl-urea

'H NMR(500 MHz, DMSO-de): 89.74(s, 1H), 9.22(s, 1H), 8.76-8.76(d, 1H),
8.23-8.21(d, 2H), 7.63-7.59(d, 2H), 6.87-6.87(d, 1H), 3.84-3.83(d, 4H), 3.77-3.76(s,
4H), 2.31(s, 3H) '

1-( 6-Chloro-5-methvlsulfanv1-4-morpholin-4-yl-[2,5']bipyrimidinyl-Z'-yl)-B -[4-(3-0x0

-morbholin-4-vl)-phenvl]-urea

(J
VeSS N o
ey o'y
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MIR- 0108 89% MIR-0213 84% MIR- 0288 98% MIR- 0369 98% MIR- 0461 99% MIR- 0116
81% M TR- 0215 96% MIR- 0289 91% MIR- 0370 97% MIR- 0462 99%

WO 2011/080568 v PCT/IB2010/003347

'"H NMR(500 MHz, DMSO-dg): 811.57(s, 1H), 10.24(b, 1H), 9.39(d, 2H), 7.70-7.68(d,
2H), 7.37-7.35(d, 2H), 4.19-4.18(d, 2H), 3.98-3.90(d, 2H), 3.90(s, 4H), 3.77-3.71(m,
6H), 2.35(s, 3H)

4-{3-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-vl)-3-fluoro-phen

yl}-ureido}-benzamide

® ‘
N
MeS N 0
| _
Cl N 0] NH,
F N’U\N
H H
" NMR(500 MHz, DMSO-dg): 69.35(s, 1H), 9.16(s, 1H), 8.04-8.02(d, 1H),
7.84-7.82(d, 3H), 7.62-7.52(m, 3H), 7.26-7.24(m ,2H), 3.84-3.82(d, 4H), 3.75-3.73(d,

4H), 2.35(s, 3H)

4-{3-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-vl)-2-fluoro-phen

yl]-ureido}-benzamide

'H NMR(500 MHz, DMSO-de): $9.45(s, 1H), 8.97(s, 1H), 8.37-8.33(d, 1H),
8.09-8.01(dd, 2H), 7.85-7.83(d, 3H), 7.54-7.52(d ,2H), 7.21(s, 1H), 3.86-3.85(d, 4H),
3.77-3.75(d, 4H), 2.34(s, 3H)

4-{3-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-vl-pyrimidin-2-y1)-2-fluoro-phen

yl]-ureido}-benzenesulfonamide
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MIR- 0118 94% MIR- 0216 94% MIR- 0291 89% MIR- 0372 96% MIR- 0463 97% MIR- 0120
98% MIR- 0220 102% MIR- 0293 83% MIR- 0373 81% MIR- 0464 96%
WO 2011/080568 PCT/IB2010/003347

'H NMR(500 MHz, DMSO-dg): §9.62(s, 1H), 9.01(s, 1H), 8.33-8.32(d, 1H),
8.09-8.02(dd, 2H), 7.76-7.75(d, 2H), 7.64-7.63(d ,1H), 7.23(s, 1H), 3.86-3.85(d, 4H),
3.77-3.75(d, 4H), 2.32(s, 3H)

4-13-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-y1)-3-fluoro-phen

yl]-ureido }-benzenesulfonamide

®

'"H NMR(500 MHz, DMSO-de): §9.37(s, 1H), 9.28(s, 1H), 8.05-8.02(d, 1H),
7.75-7.73(d, 2H), 7.63-7.58(m, 3H), 7.26-7.22(m ,3H), 3.82-3.81(d, 4H), 3.73-3.72(d,
4H), 2.31(s, 3H)

N-(5-{3-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ur

eido}-pyridin-2-yl)-acetamide

®
MesriN o
O



MIR- 0121 94% MIR- 0221 101% MIR-0297 83% MIR- 0376 96% MIR- 0465 97% MIR- 0123
91% M TR- 0222 93% MIR- 0299 97% MIR- 0377 97% MIR- 0468 97%
WO 2011/080568 _ PCT/IB2010/003347

'"H NMR(500 MHz, DMSO-de): §10.38(s, 1H), 9.20(s, 1H), 8.90(s, 1H), 8.43-8.42(d,
1H), 8.21-8.20(d, 2H), 7.91-7.89(d, 1H), 7.84-7.82(dd, 1H), 7.60-7.59(d, 2H),
3.84-3.83(d, 4H), 3.77-3.75(d, 4H), 2.34(s, 3H), 2.08-2.06(d, 3H)

1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-vyl-pyrimidin-2-v1)}-phenvl]-3-[4-(4-m

ethanesulfonyl-piperazin-1-yl)-phenvl}-urea
®.
‘N
MeS .S
<N N
clI” >N o) /@(
NJLN

'"H NMR(500 MHz, DMSO-de): §9.01(s, 1H), 8.61(s, 1H), 8.20-8.18(d, 2H),
7.58-7.56(d, 2H), 7.35-7.33(d, 2H), 6.94-6.93(d, 2H), 3.85-3.83(d, 4H), 3.77-3.75(d,
4H), 3.25-3.22(d, 4H), 3.17-3.15(d, 4H), 2.92(s, 3H), 2.34(s, 3H)

I
I

4-[3-(6-Chloro-5-methylsulfanyl-4-morpholin-4-y1-[2.5'Tbipyrimidinyl-2'-y])-ureido]-

benzenesulfonamide

@)
N
MeS
f” H.N_ ,O
Z, \S’
cl N/KFN 0 Yo
P, 4

'H NMR(500 MHz, DMSO-dg): 511.85(s, 1H), 10.75(s, 1H), 9.41(s, 2H), 7.87-7.85(d,
2H), 7.80-7.78(d, 2H), 7.27(s ,2H), 3.91-3.90(d, 4H), 3.77-3.75(d, 4H), 2.35(s, 3H)

1-[4-( 4-Chloro-5-methvlsulfanyl-6-morpholin—4-\}l-pvrimidin-2-Vl)-phenyll-3 -(2-0x0-

2.3-dihydro-benzooxazol-6-yl)-urea
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MIR- 0124 99% MIR- 0225 101% MIR- 0303 90% MIR- 0378 96% MIR- 0469 93% MIR- 0125
96% MIR- 0226 90% MIR- 0304 90% MIR- 0380 91% MIR- 0470 88%

WO 2011/080568 PCT/IB2010/003347

% o o

'"H NMR(500 MHz, DMSO-dg): §11.49(s, lH), 9.07(5, 1H), 8.87(s, 1H), 8.21-8.20(d,
2H), 7.59-7.58(d, 3H), 7.09-7.07(d, 1H), 7.02-7.00(d, 1H); 3.84(d, 4H), 3.76(d, 4H),
2.34(s, 3H)

1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(mor

pholine-4-sulfonyl)-phenvl]-urea

)
(o

MeS
X iy
o YA

N° 'N
H H

'H NMR(500 MHz, DMSO-d): §9.36(s, 1H), 9.23(s, 1H), 8.23-8.22(d, 2H),
7.74-7.72(d, 2H), 7.67-7.65(d, 2H), 7.62-7.61(d, 2H), 3.84(d, 4H), 3.76(d, 4H), 3.63(s,
4H), 2.84(s, 4H), 2.34(s, 3H)

1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-v1)-phenyll-3-[4-(4-di

methylamino-piperidine-1-carbonyl)-phenyl]-urea

o)

N
MeS:(§N o
~~,
e s¥sgel
N~ N N~
. H H |
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MIR- 0128 99% MIR- 0227 99% MIR- 0305 82% MIR- 0381 92% MIR- 0471 94% MIR- 0129
96% MIR- 0228 101% MIR- 0306 90% MIR- 0382 99% MIR- 0472 95%

WO 2011/080568 PCT/IB2010/003347

'"H NMR(500 MHz, DMSO-dg): §9.24(s, 1H), 9.14(s, 1H), 8.22-8.20(d, 2H),
7.61-7.59(d, 2H), 7.54-7.52(d, 2H), 7.36-7.34(d, 2H), 3.84-3.83(d, 4H), 3.77-3.75(d,
4H), 2.72(b, 4H), 2.38(s, 6H), 2.36-2.34(m, 4H), 1.84(b, 2H), 1.43-1.41(b, 2H)

[00110] Example 5: Preparation of compounds of formula (I) in scheme 3

5-(Methylthio)pyrimidine-2_.4-diol

OH
MeS | \i
N/ OH
[00111] . S5S-iodouracil (476 mg, 2 mmole) was placed in a dry and argon-flushed

Schlenk-tube equipped with a magnetic stirring bar and a septum. With vigorous
stirring, the substrate was dried for 15 min in high vacuum to exclude the presence of
water in the hygroscopic substrate. Then, a solution of LiCl in THF (0.5M; 8 ml; 4
mmole, 2.0 eq) was added and after stirring for some minutes at r.t., the substrate
dissolved to give a clear and colourless solution. The solution was cooled to -20°C
and MeMgCl (3M in THF;1.33 ml, 4 mmole, 2 eq) was added dropwise. After
completion of the addition, the resulting clear solution was stirred at -20°C for 20 min.
Afterward, i-PrMgCl (1.32 M in THF; 1.82 ml, 2.40 mmole, 1.20 eq) was added
slowly and the resulting mixture waé allowed to warm up to room temperature.

After one hour, a thick, grayish slurry had forrhed and the mixture was cooled to
-20°C and S-methyl methanesulfonothioate (328 mg,2.6 mmole, 1.3 eq) was obtained.
Afterwards, the mixture was warmed up to r.t. and stirred at that temperature until
TLC indicated completion of the reaction. After quenching with MeOH, the mixture
was transferred to a separation funnel containing water (40 ml). By careful addition
of 2.0 M HCI, the pH of the mixture was adjusted to ca. 5-6. The aqueous layer was
extracted with EA, the combined organic layers were dried (Na,SO,4) and evaporated.
Recrystallization from MeOH afforded the product as a colorless, crystalline solid

which was dried in high vacuum (64%).

'H NMR (500 MHz, DMSO-de): §7.41(s, 1H), 2.49 (s, 3H)
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MIR- 0132 98% MIR- 0229 100% MIR-0307 82% MIR- 0385 98% MIR- 0474 88% MIR- 0133
93% MIR- 0231 97% MIR- 0308 93% MIR- 0387 96% MIR- 0476 99%
WO 2011/080568 PCT/IB2010/003347

2.4-Dichloro-5-(methylthio)pyrimidine

Cl
MeS I N
N/)\Cl
[00112] 5-(methylthio)pyrimidine-2,4-diol (0.5 g, 3.16 mmole), POCI; (3 ml)

and dimethylaniline (0.5 ml) were heated to reflux for 12 hrs. The mixture was
cooled to 0°C and carefully poured over ice. The white solid formed was separated
by filtration and dried under vacuum to afford the product

2,4-dichloro-5-(methylthio)pyrimidine (0.49 g, 80%).
'H NMR (500 MHz, CDCl3-d,): § 8.29(s, 1H) , 2.55(s, 3H)

4-(2-Chloro-5-(methylthio)pyrimidin-4-yl)morpholine

ol
Mes\ﬁi

N C1

[00113] A solution of the 2,4-dichloro-5-(methylthio)pyrimidine (1.16 g, 6
mmole) in acetone (10 ml) at 0°C containing Na,COs (1.1 eq, 6.6 mmole, 0.7 g) was
treated dropwise with a solution of morpholine (1.0 eq , 6.6 mmole, 0.6 ml) in acetone
(2 ml) and stirred for 1 hr at 0°C TLC (EA:Hex=1:2, Rf=0.6) showed completion of
the reaction to give two products. The-acetone was removed in vacuo, the residue
was partitioned between water and EA, and the organic layer was dried (MgSO4) and
evaporated in vacuo. Column chromatography (EA/Hex =1/6) gave the product
(700 mg, 47%).

'"HNMR (500 MHz, CDCls-d;): § 8.13(s, 1H), 3.79~3.82 (m, 8H), 2.39 (s, 3H)

4-(5-(Methylthio)-4-morpholinopyrimidin-2-yl)benzenamine
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MIR- 0135 90% MIR- 0232 95% MIR- 0310 86% MIR- 0388 100% MIR- 0477 99% MIR- 0137
84% MIR- 0233 91% MIR- 0312 94% MIR- 0391 100% MIR- 0478 99%
WO 2011/080568 PCT/IB2010/003347

g . E:j |

[00114] A mixture of 4-(2-chloro-5-(methylthio)pyrimidin-4-yl)morpholine
(0.3 g, 1.22mmole), 4-aminophenylboronic acid pinacol ester (0.58 g, 2.68 mmole),
sodium bicarbonate (0.28 g, 2.68 mmole), Pd(PPhs3)4 (0.14 g ,0.122 mmole), dioxane
(15 ml) and H,O (3.5 ml) was heated to reflux. After 12 hrs, the reaction mixture
was cooled, diluted with EA, washed with brine, and dried (MgSOys), and the solvent
was removed in vacuo. Purification on silica gel (EA/Hex=1/2) yielded the desired

compound (180 mg, 49%).

'"H NMR (500 MHz, DMSO-de): & 8.33 (s, 1H), 8.01~8.03 (d, 2H), 6.58~6.60 (d, 2H),
5.59 (s, 2H), 3.73~3.74 (d, 4H), 3.64~3.66(d, 4H), 2.42(s, 3H)

3-(5-(Methylthio)-4-morpholinopyrimidin-2-yl)phenol

o)

(J

N

MeS I N
N

'H NMR (500 MHz, CDCl;-d,): & 8.37 (s, 1H), 7.92~7.94(d ,2H), 7.85(s, 1H),
7.30~7.33 (m, 1H), 6.93~6.95(m, 1H), 3.85~3.87(m, 4H), 3.79~3.80(m, 4H), 2.44
(s, 3H)

4-(2-(4-(Methylsulfony])phenyl)-5-(methylthio)pyrimidin-4-yl)morpholine
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WD 2011/ 080568PCT/ 1 B2010/ 003347 MIR-0139 85% MIR- 0236 98% MIR- 0313 98%
MIR- 0392 102% MIR- 0479 95% MIR- 0141 96% MIR- 0237 85% MIR-0314 98% MIR- 0394

101% WO 2011/080568 PCT/IB2010/003347
®
N
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N/
Q
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'"H NMR (500 MHz, DMSO-dg): & 8.46~8.48 ( m, 3H), 7.91~7.93 (m, 2H), 7.42
(br, 2H ), 3.75~3.77(m, 4H), 3.68~3.69(m, 4H), 2.49(s, 3H)

1-(4-(5-(Methylthio)-4-morpholinopyrimidin-2-yl)phenyl)-3-phenvylurea

)
Y

4-(5-(methylthio)-4-morpholinopyrimidin-2-yl)benzeneamine (0.1 g, 0.33 mmole),
co-solvent (5 ml, DMF/THF = 6/40) and phenyl isocyanate (0.2 ml, 0.92 mmole) was

heated to 80°C. After 12hrs, the reaction mixture was cooled, and the THF removed

MeS

[00115] A mixture of

in vacuo. Then the mixture was diluted with EA, washed with brine, and dried
(MgSOQOy4). The solvent was removed in vacuo. Purification of the residue on silica

gel (EA/Hex =1/2) yielded the desired compound (42.2 mg, 30.4%).
'H NMR (500 MHz, DMSO-dg): & 9.01(s, 1H),8.82(s, 1H),8.41(s, 1H),8.24~8.26
(d, 2H)7.56~7.57 (d, 2H), 7.46~7.47(d, 2H), 7.27~7.30(m, 2H), 6.98(m, 1H), 3.74

(s, 4H), 3.68 (s, 4H), 2.47(s, 3H)

1-Ethyl-3-(4-(5-(methylthio)-4-morpholinopyrimidin-2-yl)phenyl)urea
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MIR- 0480 90% MIR- 0142 98% MIR- 0238 95% MIR- 0316 99% MIR- 0398 89% MIR- 0481
98% MIR- 0145 100% MIR- 0239 89% MIR- 0317 93% MIR- 0400 85%

WO 2011/080568 PCT/IB2010/003347
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'HNMR (500 MHz, DMSO-dg): § 8.71 (s, 1H), 8.39 (s, 1H), 8.17~8.19 (d, 2H),
7.47~7.49(d, 2H), 6.20~6.22 (m, 2H), 3.73~3.75( m, 4H), 3.65~3.67(m, 4H),
3.10~3.12(m, 2H), 2.36 (s, 3H), 1.04~1.06 (m, 3H)

1-(3.4-Difluorophenvyl)-3-(4-(5-(methylthio)-4-morpholinopyrimidin-2-yl)phenyl)urea

@

'"H NMR (500 MHz, DMSO-dg): § 9.05 (s, 1H), 9.01 (s, 1H), 8.41 (s, 1H), 8.24~8.26
(d, 2H), 7.67~7.70(m, 1H), 7.57~7.66(d, 2H ), 7.34~7.36 (m, 1H), 7.13~7.15 (br, 1H),
3.74 (s, 4H), 3.68(s, 4H), 2.48(s, 3H)

1-(4-Fluorophenyl)-3-(4-(5-(methylthio)-4-morpholinopyrimidin-2-yl)phenyl)urea

()

'H NMR (SOO MHz, DMSO-dg): 6 8.41 (s, 3H ), 8.21~8.23 (d, 2H ), 7.57~7.59,
(d, 2H), 7.48~7.50 (m, 2H), 7.08~7.12 (m, 2H), 3.75 (s, 4H), 3.67 (s, 4H), 2.47
(s, 3H) .

Phenyl 4-(5-(methylthio)-4-morpholinopyrimidin-2-yl)phenylcarbamate
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MIR- 0483 88% MIR-0147 95% MIR- 0241 99% MIR- 0318 91% MIR- 0401 101% MIR- 0484
95% MIR- 0149 93% MIR- 0242 96% MIR- 0319 84% MIR- 0403 88%

WO 2011/080568 PCT/1IB2010/003347
®
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[00116] The phenyl chloroformate (0.84 ml, 6.68 mmole, 2.5 eq) was added to

a mixture of 4-(5-(methylthio)-4morpholinopyrimidin-2-yl)benzeneamine (0.84 g,
2.18 mmole, 1 eq) , NaHCOs(aq) (1M, 6.3 ml, 6.3 mmole 2.2 eq) and ACN (13 ml) at
00. The reaction mixture was stirred for 8 hrs and then dried. The reaction
mixture was partitioned between EA and water, the organic layer was washed with
brine, dried over MgSQy, filtered and evaporated in vacuo. The resulting residue
was purified by flash chromatography on silica gel (Hexane/EtOAc 2:1) to give a
yellow solid (80%).

'"H NMR (500 MHz, CDCl3-d,): & 8.38 (s, 1H ), 8.35~8.36 (d, 2H ), 7.53~7.55 (d, 2H
), 7.39~7.42( m, 2H), 7.1~7.2 (m, 3H), 3.79~3.87 (d, 8H) , 2.44 (s, 3H )

1-(4-(5-( Methylthio)—4-morpholin0pvrimidin-2-vl)phenyl)-B-morpholinourea

O

)
U o

'H NMR (500 MHz, DMSO-d): & 8.78(s, 1H), 8.41( s, 1H), 8.20~8.22 (d, 2H), 7.91
(s, 1H), 7.67~7.69 (d, 2H), 3.66~3.76 (m, 13H), 2.49(s, 3H)

MeS

1-(4-(5-(Methylthio)-4-morpholinopyrimidin-2-yl)phenyl)-3-(pyridin-3-yl)urea
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MIR- 0485 100% MIR- 0150 87% MIR- 0243 92% MIR- 0322 94% MIR- 0404 97% MIR- 0486
88% MIR- 0152 98% MIR- 0244 99% MIR- 0323 100% MI'R- 0405 97%
WO 2011/080568 PCT/IB2010/003347

'H NMR (500 MHz, CD;0D-dy): & 8.63 (s, 1H), 8.35 (s, 1H), 8.26~8.28 (d, 2H),
8.19~8.20 (d,1H), 8.03~8.05 (d, 1H), 7.56~7.57 (d, 2H), 7.37~7.40 ( m, 1H), 3.85
(s, 8H), 2.46 (s, 3H)

1-(3-Fluoro-4-morpholinophenyl)-3-(4-(5-(methylthio)-4-morpholinopyrimidin-2-yhp

henylurea
on
N

'H NMR (500 MHz, DMSO-dg): § 9.07 (s, 1H), 8.91 (s, 1H), 8.41 (s, 1H), 8.23~8.25
' (d, 2H), 7.55~7.56 (d, 2H), 7.43~7.44(d, 1H), 7.07 (d, 1H), 6.98~7.0 (t, 1H),
3.67~3.76 (m, 12H), 2.93~2.94 (s, 4H), 2.48 (s, 3H)

1-(4-(5-(Methylthio)-4-morpholinopyrimidin-2-yDpheny])-3-(4-(3-oxomorpholino)ph

enyl)urea
o
MeS
\(iN N(\o
OO

H H
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MIR- 0487 98% MIR- 0159 97% MIR- 0245 94% MIR- 0324 81% MIR- 0406 97% MIR- 0488
94% MIR- 162 95% MIR- 0246 96% MIR- 0325 100% MIR- 0407 96%
WO 2011/080568 PCT/IB2010/003347

'"H NMR (500 MHz, DMSO-dg): § 9.09 (s, 1H), 8.96 (s, 1H), 8.42 (s, 1H), 8.24~8.26 (
d, 2H), 7.56~7.58 (d, 2H), 7.48~7.50 (d, 2H), 7.28~7.30 (d, 2H), 4.18 (s, 2H),
3.95~3.97 (t, 2H), 3.68~3.76 (m, 8H), 2.48 (s, 3H)

1-(4-(4-Methylpiperazin-1-y)phenyl)-3-(4-(5-(methylthio)-4-morpholinopyrimidin-2-

yl)phenyl)urea

()
\ lﬁx@n%@u *

'H NMR (500 MHz, DMSO-dg): 6 8.94 (s, 1H), 8.58 (s, 1H), 8.41 (s, 1H), 8.22~8.24
(d, 2H), 7.54~7.56 (d, 2H), 7.29~7.31 (d, 2H), 6.86~6.88 (d, 2H), 3.74~3.76 (d, 4H),
3.67~3.68 (d, 4H), 3.03~3.04 (s, 4H), 2.43~2.44 (s, 3H), 2.36 (s, 4H), 2.21(s, 3H)

1-(4-(5-(Methylthio)-4-morpholinopyrimidin-2-yl)phenyl)-3-(4-thiomorpholinopheny

Durea
1&:]

MeS \/N r!l/\s

OO

'H NMR (500 MHz, DMSO-de): 5 8.99 (s, 1H), 8.65 (s, 1H), 8.41 (s, 1H), 8.22~8.23
(d, 2H), 7.55~7.57 (d, 2H), 7.31~7.33 (d, 2H), 6.86~6.88 (d, 2H), 3.75~3.76 (d, 4H),
3.67~3.38 (d, 4H), 3.37~3.39 (d, 4H), 2.67~2.68 (d, 4H), 2.47 (s, 3H)

1-(4-(5-(Methylthio)-4-morpholinopyrimidin-2-yDphenyl)-3-(4-morpholinophenylur

€a
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MIR- 0489 96% MIR- 0164 91% MIR- 0248 95% MIR- 0326 101% MIR- 0410 85% MIR- 0490
102% MIR- 0165 99% MIR- 0249 97% MIR- 0328 85% MIR- 0411 93%
WO 2011/080568 _ PCT/IB2010/003347

)

'H NMR (500 MHz, DMSO-dg): § 9.01 (s, 1H), 8.67 (s, 1H), 8.38 (s, 1H), 8.22~8.24
(d, 2H), 7.54~7.56 (d, 2H), 7.28~7.34 (d, 2H), 6.85~6.89 (d, 2H), 3.68~3.76 (m, 8H),
3.67~3.68 (d, 4H), 3.02~3.03 (d, 4H), 2.49 (s, 3H)

1-(4-(5-(Methylthio)-4-morpholinopyrimidin-2-vl)phenyl)-3-(thiazol-2-yurea

o)

CJ

MeS N
\(N\’/k@L 0 s/\>
HJLNJQN

'H NMR (500 MHz, DMSO-dg): & 8.42 (s, 1H), 8.27~8.28 (d, 2H), 7.59~7.67 (d, 2H),
7.38 (s, 1H), 6.85~6.89 (s, 1H), 3.76 (s, 4H), 3.68 (s, 4H), 2.49 (s, 3H)

1-(4-(5-(Methylthio)-4-morpholinopyrimidin-2-yl)pheny])-3-(3-(trifluoromethyl)phen

ylurea

)
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MIR- 0491 100% MIR- 0167 89% MIR- 0250 98% MIR- 0329 97% MIR- 0412 98% MI'R- 0492
100% MIR- 0168 91% MIR- 0251 98% MIR- 0334 93% MIR- 0415 81%
WO 2011/080568 PCT/IB2010/003347

'"H NMR (500 MHz, DMSO-dg): 8 9.27 (s, 1H), 9.20 (s, 1H), 8.42 (s, 1H), 8.25~8.26
(d, 2H), 8.03 (s, 1H), 7.58~7.59 (d, 3H), 7.50~7.53 (t, 1H), 7.31~7.32 (d, 1H), 3.75
(s, 4H), 3.68 (s, 4H), 2.48 (s, 3H)

Ethvl 4-(3-(4-(5-(methylthio)-4-morpholinopyrimidin-2-yl)phenyDureido)benzoate

®

'H NMR (500 MHz, DMSO-dg): § 9.29 (s, 1H), 9.18 (s, 1H), 8.42 (s, 1H), 8.25~8.27
(d, 2H), 7.88~7.90 (d, 2H), 7.57~7.61 (t, 4H), 4.25~4.30 (q, 2H), 3.75~3.76 (d, 4H),
3.67~3.69 (d, 4H), 2.48 (s, 3H), 1.25~1.32 (¢, 3H) ‘

1-(4-(5-(Methylthio)-4-morpholinopyrimidin-2-yphenyl)-3-(6-morpholinopyridin-3-

yl)urea
®
N
Mes\ﬁN |/\O
NJLN =N
H H

'"H NMR (500 MHz, DMSO-dg): § 9.01 (s, 1H), 8.67 (s, 1H), 8.41 (s, 1H), 8.19~8.22
(m, 3H), 7.77 (m, 1H), 7.55~7.56 (d, 2H), 6.85~6.89 (d, 1H), 3.75~3.76 (m, 4H),
3.67~3.70 (m, 4H), 2.48 (s, 3H)

1-(6-(4-Methylpiperazin-1-yDpyridin-3-yD)-3-(4-(5-(methylthio)-4-morpholinopyrimi

din-2-yD)phenyl)urea
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MIR- 0493 99% MIR- 0169 96% MIR- 0252 82% MIR- 0335 89% MIR- 0419 82% MIR- 0494
86% MIR- 0172 86% MIR- 0253 99% MIR- 0336 89% MIR- 0420 92%

WO 2011/080568 PCT/1B2010/003347
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'"H NMR (500 MHz, DMSO-dg): § 9.01 (s, 1H), 8.67 (s, 1H), 8.41 (s, 1H), 8.22~8.24
(d, 2H), 8.17 (s, 1H), 7.7 (d, 2H), 7.54~7.56 (d, 2H), 6.85~6.89 (d, 1H), 3.74~3.76 (d,
4H), 3.67~3.68 (d, 4H), 3.37~3.38 (d, 4H), 2.47 (s, 3H), 2.38~2.40 (d, 4H),

2.20 (s, 3H)

4-(3-(4-(5-(Methylthio)-4-morpholinopyrimidin-2-vl)phenyl)ureido)benzamide

0

(J

N
MeS N o
»
N)\(:L o NH,
AN~
H H
'H NMR (500 MHz, DMSO-de):  9.10 (s, 1H), 9.08 (s, 1H), 8.42 (s, 1H), 8.25~8.27
(d, 2H), 7.21~7.83 (m, 3H), 7.57~7.59 (d, 2H), 7.51~7.53 (d, 2H), 7.19 (s, 1H),

3.75~3.76 (d, 4H), 3.67~3.69 (d, 4H), 2.47 (s , 3H)

1-(4-(5-(Methylthio)-4-morpholinopyrimidin-2-vl)phenyl)urea
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MIR- 0495 100% MIR-173 92% MIR- 0256 90% MIR- 0337 96% MIR- 0421 99% MIr - 0496
95% MIR- 0176 96% MIR- 0257 93% MIR- 0338 94% MIR- 0423 95%

WO 2011/080568 PCT/IB2010/003347

'H NMR (500 MHz, DMSO-d): & 8.81 (s, 1H), 8.40 (s, 1H), 8.18~8.20 (d, 2H),
7.49~7.50 (d, 2H), 5.96 (d, 2H), 3.74 (s, 4H), 3.67 (s, 4H), 2.46 (s, 3H)

1-(2-Aminopheny])-3-(4-(5-(methvylthio)-4-morpholinopyrimidin-2-v)phenythioure

a
®
N
MeS N
P
N S
NJLN
HOH
[00117] To a stirred solution of 1,1°-thiocarbonyldiimidazole (0.35 g, 2 mmole),

imidazole (27 mg, 0.4 mmole), and CH3CN (15 ml) at 0°C was added 4-(5-(methyl-
thio)-4-morpholinopyrimidin-2-yl)benzenamine (0.4 g, 1.32 mmole) dissolved in
CH3CN (30 ml) dropwise over 10 minutes. After 10 minutes, the cooling bath was
removed. After 3 hours, 1,2-phenylenediamine (0.285 g, 2.64 mmole) was added to
the reaction mixture and the reaction mixture was heated to 50°C for 3 hours and then
stirred at ambient temperature for 16 hours. The solvent was removed by

evaporation . The residue was chromatographed to give thiourea (10%) as a white

solid.
"H NMR (500 MHz, DMSO-dg): 6 9.85 (s, 1H), 9.20 (s, 1H), 8.43 (s, 1H), 8.25~8.27
(d, 2H), 7.68~7.70 (d, 2H), 7.09~7.10 (d, 1H), 6.95~6.98 (t, 1H), 6.74~6.76 (d, 1H),

6.55~6.58 (t, 1H), 4.94 (br, 2H), 3.74~3.76(d, 4H), 3.67~3.69(d, 4H), 2.49(s, 3H)

N-(4-(5-(Methylthio)-4-morpholinopyrimidin-2-yDphenyl)-1H-benzo[d]imidazol-2-a

mine
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MIR- 0177 84% MIR- 0261 98% MIR- 0341 83% MIR- 0424 100% MIR-0178 90%
MIR- 0262 90% MIR- 0343 92% MIR- 0426 97%

WO 2011/080568 PCT/IB2010/003347

o)

oB
m@”m;,@

[00118] A suspension of 1-(2-aminophenyl)-3-(4-(5-(methylthio)-
4-morpholinopyrimidin-2-yl)phenyl)thiourea (60 mg, 0.132 mmole) and
dicyclohexylcarbodiimide (31 mg, 0.15 mmole) in THF (5 ml) was heated at 64°C for
20 hr.  The cooled mixture was purified by flash chromatography to give a product
(40 mg, 73%). '

'"H NMR (500 MHz, DMSO-dg): 8 11.13 (s, 1H), 9.85 (s, 1H), 8.42 (s, 1H), 8.28~8.30
(d, 2H), 7.86~7.88 (d, 2H), 7.31~7.37 (br, 2H), 7.01 (br, 1H), 3.75~3.76 (d, 4H),

3.69~3.70 (d, 4H), 2.47 (s, 3H)

4-(3-(4-(5-(Methylthio)-4-morpholinopyrimidin-2-yDphenvylureido)benzenesulfonam

ide

()

N
MeS

~N o

\[k, R,
AN eL

| N

N
H H

'"H NMR (500 MHz, DMSO-dg):  8.42 (s, 1H), 8.25~8.27 (d, 2H), 7.72~7.74 (d, 2H),
7.63~7.65 (d, 2H), 7.59~7.60 (d, 2H), 7.20 (s, 2H), 3.75~3.76 (d, 4H), 3.68~3.69 (d,
4H)

1-(3.4-Dimethoxyphenyl)-3-(4-(5-(methylthio)-4-morpholinopyrimidin-2-yl)phenyDu

rea
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MIR- 0182 99% MIR- 0264 86% MIR- 0344 92% MIR- 0427 97% MIR-0183 95% MIR- 0265

96% MIR- 0345 95% MIR- 0430 86%
WO 2011/080568 PCT/IB2010/003347

®
N o
Mes\(%N | OMe
EhacE o
N N
H H
'H NMR (500 MHz, DMSO-de): § 8.98 (s, 1H), 8.71 (s, 1H), 8.41 (s, 1H), 8.23~8.24
(d, 2H), 7.55~7.57 (d, 2H), 7.21 (s, 1H), 6.87~6.88 (t, 2H), 3.67~3.76 (m, 14H),

2.47 (s, 3H)

4-(3-(4-(5-(Methylthio)-4-morpholinopyrimidin-2-yl)phenyl)ureido)benzoic acid
®
‘ N

e
| ”*@JU@“‘
N N

H H

'H NMR (500 MHz, DMSO-dg): & 9.47 (br, 2H), 8.35 (s, 1H), 8.24~8.25 (d, 2H),
7.87~7.88 (d, 2H), 7.63~7.64 (d, 2H), 7.57~7.59 (d, 2H), 3.87 (s, SH), 3.78 (s, 6H),

1-(Benzo[d][1.3]dioxol-5-y1)-3-(4-( (5-(methylthio)-4-morpholinopvrimidin-2-vl)'phen
yhurea '

o)

)
@\Qniuﬁ? |

MeS
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MIR- 0184 98% MIR- 0266 96% MIR- 0347 96% MIR- 0435 90% MIR-0185 99% MIR- 0267
98% MIR- 0350 95% MIR- 0436 99%

WO 2011/080568 PCT/IB2010/003347

"H NMR (500 MHz, DMSO-dg): § 9.05 (s, 1H), 8.81 (s, 1H), 8.41 (s, 1H) 8.22~8.24
(d, 2H), 7.54~7.56 (d, 2H), 7.21 (s, 1H), 6.82~6.84 (d, 1H), 6.77~6.79 (d, 1H),
5.97 (s, 2H), 3.74~3.75 (d, 4H), 3.67~3.68 (d, 4H), 2.47 (s, 3H)

1-(5-(4-Methylpiperazin- 1 -yDpyridin-2-y1)-3-(4-(5-(methylthio)-4-morpholinopyrimi

din-2-yl)phenyl)urea

'"H NMR (500 MHz, DMSO-dg): § 10.57 (br, 1H), 9.29 (s, 1H), 8.42 (s, 1H)
8.25~8.27 (d, 2H), 7.95 (s, 1H), 7.61~7.62 (d, 2H), 7.45~7.46 (t, 2H), 3.75~3.76 (d,
4H), 3.67~3.68 (d, 4H), 3.56 (d, 4H), 3.08 (s, 4H), 2.47 (s, 3H), 2.21 (s, 3H)

1-(4-(5-(Methylthio)-4-morpholinopyrimidin-2-yDphenyl)-3-(4-(3-oxomorpholino)ph
enyl)thiourea ’

0

®
Sy 3
n@k{j Y

'H NMR (500 MHz, DMSO-dg):  8.44 (s, 1H) 8.26~8.28 (d, 2H), 7.64~7.66 (d, 2H),
7.50~7.54 (t, 3H), 7.33~7.35 (t, 2H), 4.19 (s, 2H), 3.97~3.98 (t, 2H), 3.67~3.76 (m,
7H), 2.51 (s, 3H)

MeS

1-(6-Bromopyridin-3-vy1)-3-(4-(5-(methylthio)-4-morpholinopyrimidin-2-yDphenylur

ea
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Tabl e 2: Conpounds | C50 of Kinase InML Conpounds | C50 of Kinase |InM

Conmpounds | C50 of Kinase InM Conpounds | C50 of Kinase InlVlI
WO 2011/080568 PCT/IB2010/003347

o)

®

'H NMR (500 MHz, DMSO-dg): § 9.20~9.25 (d, 2H), 8.48 (s, 1H), 8.41 (s, 1H),
8.25~8.26 (d, 2H), 7.90~7.92 (d, 1H), 7.54~7.58 (t, 3H), 3.68~3.75 (d, 8H),

2.47 (s, 3H)

MeS

1-Isopropyl-3-(4-(5-( methvlthio)-4-morbholinopvrimidin-2-Vl)phenyl)urea

'H NMR (500 MHz, DMSO-dg): & 8.61 (s, 1H), 8.39 (s, 1H), 8.17~8.19 (d, 2H),
7.46~7.48 (d, 2H), 6.14~6.15 (d, 1H), 3.75~3.78 (d, SH), 3.66~3.67 (d, 4H), 2.46 (s,
3H), 1.09~1.10 (d, 6H)

~

1-Tert-butyl-3-(4-(5-(methylthio)-4-morpholinopyrimidin-2-yl)phenylurea

1(*:]
I”’*@uiux
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MIR- 0069 142.6 MIR-0238 225.2 MIR-0337 272.2 MIR-0443 76.8 MIR-0081 292.3
MIR-0241 8.1 MIR-0347 174.5 MIR-0446 56.6 MIR-0083 107.2 MIR-0242 107.2

WO 2011/080568 PCT/IB2010/003347

'"H NMR (500 MHz, DMSO-dg): 5 8.56 (br, 1H), 8.39 (s, 1H), 8.17~8.18 (d, 2H),
7.44~7.46 (d, 2H), 6.14 (br, 1H), 3.74~3.76 (d, 4H), 3.66~3.67 (d, 4H), 2.46 (s, 3H),
1.29 (s, 9H) |

1-(4-(2-(Dimethylamino)ethoxy)phenyl)-3-(4-(5-(methylthio)-4-morpholinopyrimidin

-2-vl)phenyl)urea

o)

ol o
m@a@“%‘/
H H

'"H NMR (500 MHz, DMSO-dg): 5 8.97 (s, 1H), 8.62 (s, 1H), 8.41 (s, 1H), 8.22~8.24
(d, 2H), 7.54~7.56 (d, 2H), 7.34~7.36 (d, 2H), 6.86~6.88 (d, 2H), 3.98~4.00 (t, 2H),
3.74~3.76 (d, 4H), 3.67~3.68 (d, 4H), 2.59~2.60 (d, 2H), 2.49 (s, 3H), 2.20 (s, 6H)

MeS

1,3-Bis(4-(5-(methylthio)-4-morpholinopyrimidin-2-yl)phenyl)urea
0 (e}

MeS SMe

() ()
| | o |
")\CL hiy "
N N
H H
'H NMR (500 MHz, DMSO-de): 6 9.24 (s, 1H), 8.42 (s, 1H), 8.25~8.27 (d, 2H),

7.58~7.60 (d, 2H), 3.75~3.76 (d, 4H), 3.68~3.69 (d, 4H)

3-Fluoro-4-(5-(methylthio)-4-morpholinopyrimidin-2-yl)benzenamine
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MIR- 0351 65.7 , MIR-0449 79.2 MIR-0106 234.9 MIR-0244 18 MIR-0353 194.6
MIR- 0452 155.1 MIR-0124 102.5 MIR-0246 228.1 MIR-0358 26.8 MIR-0453 30. 2

WO 2011/080568 PCT/IB2010/003347

)

'"H NMR (500 MHz, CDCls-d): & 8.38 (s, 1H ), 7.94~7.98 (t, 2H ), 7.53 ~7.55 (d,
2H), 7.39~7.42( m, 2H), 7.1~7.2 (m, 3H), 3.79~3.87 (d, 8H) , 2.44 (s, 3H )

N-(4-(3-(4-(5-(methylthio)-4-morpholinopyrimidin-2-vl)phenyl)ureido)phenyl)metha

nesulfonamide

o)

)
T g o

'H NMR (500 MHz, DMSO-dg): 8 9.45 (s, 1H), 9.16 (s, 1H), 8.98 (s, 1H), 8.41 (s,
1H), 8.23~8.25 (d, 2H), 7.56~7.57 (d, 2H), 7.42~7.44 (d, 2H), 7.13~7.15 (d, 2H),
3.74~3.75 (d, 4H), 3.67~3.68 (d, 4H), 2.91 (s, 3H), 2.48 (s, 3H)

MeS

Phenyl 4-(5-(methylsulfinyl)-4-morpholinopyrimidin-2-yl)phenylcarbamate

o)

O
m@ﬁ@

[00119] - The H,0; (0.32 ml, 3.13 mmole) solution was added to a stirred
solution of phenyl 4-(5-(methylthio)-4-morpholinopyrimidin-2-yl)phenylcarbamate
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MIR- 0128 253.4 MIR-0248 96.4 MIR-0364 70.4 MIR-0454 110.9 MIR-0132 116.3
MIR- 0249 116.7 MIR-0365 179.9 MIR-0455 42.3 MIR-0142 257.3 MIR-0250 150. 2

WO 2011/080568 PCT/IB2010/003347

(0.54g, 1.28 mmole), CH,Cl; (7 ml), Ac,O ( 0.13 ml), and silica gel (230~400 mesh,
200 mg). The solution was stirred at room temperature for 2~3hrs, and quenched
with NaHSO3(aq) (70 ml), and NaHCOj3(,q) (70 ml), the solvent was removed, the

residue was chromatographed to give the product (71%) as a white solid.

'"H NMR (500 MHz, CDCls-d,): & 8.97 (s, 1H), 8.43 (s, 1H), 8.41 (s, 1H), 7.56~7.58
(t, 2H), 7.39~7.42 (t, 2H), 7.17~7.27 (m, 3H), 3.81~3.87 (m, 6H), 3.48~3.68 (m, 2H),
2.79 (s, 3H)

1-(4-(5-(Methylsulfiny])-4-morpholinopyrimidin-2-yl)phenvl)-3-(4-(3-oxomorpholino

)phenyl)urea _
‘ ®
9 N
S
- SN . 0
I'/L, 9
O

, A 0

H H

'"H NMR (500 MHz, DMSO-de): & 9.09 (s, 1H), 8.92 (s, 1H), 8.76 (s, 1H), 8.31~8.32
(d, 2H), 7.59~7.61 (d, 2H), 7.48~7.50 (d, 2H), 7.28~7.30 (d, 2H), 4.18 (s, 2H), 3.96 (d,
4H), 3.62~3.73 (m, 10H), 2.79 (s, 3H)

1-(4-(Methylsulfonyl)phenyl)-3-(4-(5-(methylthio)-4-morpholinopyrimidin-2-yl)phen
yl)urea

®
N
MeS
e T&N 0\\/
NZ 0 2
R
N
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MIR- 0368 83.4 MIR-0456 119.3 WO 2011/ 080568PCT3B2010/ 003347 MIR-0152 206. 8
MIR- 0251 146.1 MIR-0369 214.1 MIR-0457 5.8 MIR-0165 233.2 MIR-0253 62.5

MI'R- 0370 ¥6 2011/080568 PCT/IB2010/003347

'"H NMR (500 MHz, DMSO-dg): § 9.61 (br, 1H), 9.33 (br, 1H), 8.42 (s, 1H),
8.25~8.27 (d, 2H), 7.81~7.83 (d, 2H), 7.71~7.72 (d, 2H), 7.59~7.61 (d, 2H),
3.75~3.76 (d, 4H), 3.68~3.69 (d, 4H), 3.15 (s, 3H)

1-(4-(4-(Methylsulfonyl)piperazin-1-yDphenyl)-3-(4-(5-(methylthio)-4-morpholinopy

rimidin-2-yl)phenyl)urea

0 :

'"H NMR (500 MHz, DMSO-de): & 9.38 (br, 1H), 9.02 (br, 1H), 8.41 (s, 1H),
8.21~8.23 (d, 2H), 7.56~7.58 (d, 2H), 7.35~7.37 (d, 2H), 6.91~6.93 (d, 2H),
3.74~3.76 (d, 4H), 3.56~3.68 (d, 4H), 3.24~3.25 (d, 4H), 3.15~3.16 (d, 4H),
2.92 (s, 3H), 2.47 (s, 3H)

5-(Methylthio)-4-morpholino-2.5'-bipyrimidin-2'-amine

()
N
Mes\KQN
P
Cx
~
- N” NH

'"H NMR (500 MHz, DMSO-dg): § 9.03 (s, 2H), 8.36 (s, 1H), 7.14 (s, 2H), 3.72~3.73
(d, 4H), 3.67~3.68 (d, 4H), 2.49 (s, 3H) -

1-(4-(5-( Methvlthio)-4-momholinopvrimidin-Z-yl)phenvl)-3 -(2-0x0-2.3-dihydrobenz

o[d]oxazol-6-yDurea
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MIR- 0461 138.2 MIR-0173 198.1 MIR-0257 74.4 MIR-0372 202.4 MIR-0462 101.1
MIR- 0176 210.1 MIR- 0261 86.8 MIR-0376 130.3 MIR-0463 47.8 MIR-0182 ~ 275.3

WO 2011/080568 PCT/IB2010/003347
®
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'"H NMR (500 MHz, DMSO-d): & 9.00 (s, 1H), 8.58 (s, 1H), 8.41 (s, 1H), 8.23~8.25
(d, 2H), 7.55~7.57 (d, 3H), 7.05~7.07 (d, 1H), 6.97~6.99 (d, 1H), 3.74~3.76 (d, 4H),
3.67~3.69 (d, 4H), 2.48 (s, 3H)

1-(4-(5-(Methylthio)-4-morpholinopyrimidin-2-yl)phenyl)-3-(4-(morpholine-4-carbon

ylphenyl)urea

o)

()

'"H NMR (500 MHz, DMSO-d): & 8.41 (s, 1H), 8.20~8.22 (d, 2H), 7.60~7.66 (m,
4H), 7.31~7.33 (d, 2H), 3.74~3.75 (d, 4H), 3.68 (s, 4H), 3.59 (s, 4H), 3.50 (s, 4H),
2.48 (s, 3H)

MeS

1-(4-(5-(Methylthio)-4-morpholinopyrimidin-2-ylphenvl)-3-(pyridin-4-yurea

()
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MIR- 0262 8 MIR-0378 133.2 MIR-0464 75.1 MIR-0184 102.3 MIR-0265 171.9
MIR- 0380 221.2 MIR-0465 124.1 MIR-0185 223.5 MIR- 0266 256.7 MIR-0382 67.7
WO 2011/080568 PCT/IB2010/003347

'"H NMR (500 MHz, DMSO-de): 8 9.35 (s, 1H), 9.28 (s, 1H), 8.42 (s, 1H), 8.36~8.37
(d, 2H), 8.26~8.27 (d, 2H), 7.57~7.58 (d, 2H), 7.44~7.45 (d, 2H), 3.75~3.76 (d, 4H),
3.67~3.68 (d, 4H), 2.48 (s, 3H)

[00120] Example 6: Preparation of compounds of formula (I) in scheme 6

4-Chloro-2.6-dimethoxy-5-methylsulfanyl-pyrimidine

OMe

MeS N

L A

Cl N® "OMe

[00121] A mixture of 2,4,6-trichloro-5-methylsulfanyl-pyrimidine (5.00 g,
21.73 mmol.) was added dropwise to a slurry of sodium methoxide (2.47 g, 45.65
mmol, 2.1 eq) in MeOH (80 ml) in ice bath at 0°C, then the reaction mixture was
stirred at r.t, for 2 hrs and dried, and the solvent was evaporated. The reaction
mixture was partitioned between EA and 0.1 N HCI. The organic layer was washed
with brine, dried over MgSQs, filtered and evaporated in vacuo. The resulting
residue was purified by flash chromatography on silica gel (Hexane/EtOAc 9:1) to
give a gray solid 3.36 g (70.2%).

'H NMR(500 MHz, CDCls-d,):  4.07(s, 3H), 4.00(s, 3H), 2.33(s, 3H)

2-(2.6-Dimethoxy-5-methylsulfanyl-pyrimidin-4-vl)-malonic acid dimethyl ester

OMe
MeS

| o

C P/
MeO, NJ\OMe

COzMe :

[00122] A mixture of 4-chloro-2,6-dimethoxy-5-methylsulfanyl-pyrimidine
(3.30 g, 15.0 mmol.) and dimethyl malonate (11.88 g, 90.0 mmol, 6.0 eq.) was added
dropwise to slurry of sodium hydride (60% w/w) (3.67 g, 90.0 mmol, 6.0 eq) in DMF
(80 ml) in ice bath at 0°C,then the reaction mixture was stirred at 100°C for 10 hrs and
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MIR- 0469 193.5 MIR-0195 116.4 MIR-0267 109.1 MIR-0385 215 MIR-0471 252
MIR- 0197 110.4 MIR-0268 237.7 MIR-0387 140.8 MIR-0472 117.4 MIR-0199 161.8

WO 2011/080568 PCT/IB2010/003347

dried, and the solvent was evaporated. The reaction mixture was partitioned
between EA and 0.1 N HCL. The organic layer was washed with brine, dried over
MgSOs,, filtered and evaporated in vacuo. The resulting residue was purified by
flash chromatography on silica gel (Hexane/EtOAc 6:1) to give a pale yellow oil
product of 2.85 g (60.2%).

'"H NMR(500 MHz, CDCls-d,): § 5.40(s, 1H), 4.07(s, 3H), 3.95(s, 3H), 3.80(s, 6H),
2.23(s, 3H)

(2.6-Dihvydroxy-5-methylsulfanyl-pyrimidin-4-vl)-acetic acid _rnethyl ester

OH
MeS

| )
MeOZC N/)\OH

[00123] A mixture of
2-(2,6-dimethoxy-5-methylsulfanyl-pyrimidin-4-yl)-malonic acid dimethyl ester (2.85
g, 9.0 mmol.) was added dropwise to slurry of HCI (37% w/w) (1.0 ml) in MeOH (50
ml). The reaction mixture was stirred at 100°C for 24hr and dried, and the solvent

was evaporated in vacuo to give a crude as a pale yellow solid of 1.85g (89.2 %).

"H NMR (500 MHz, DMSO-dg): §11.35(s, 1H), 11.23(s, 1H), 3.81(s, 2H), 3.66(s, 3H),
2.11(s, 3H) -

(2,6-Dichloro-5-methylsulfanyl-pyrimidin-4-yl)-acetic acid methyl ester

Cl
MeS | \i
MeO,C el
[00124] A mixture of (2,6-dihydroxy-5-methylsulfanyl-pyrimidin-4-yl)-acetic

acid methyl ester (1.85 g, 9.0 mmol.) was added dropwise to a slurry of POCI; (8.0
ml). After the reaction mixture was stirred at 90°C for 4hrs, hydrolysis was carried

out in iced salt water. The product of the reaction was extracted with EA and then
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MIR- 0271 89.6 MIR-0388 79.6 MIR-0476 175.9 MIR-0202 253.6 MIR-0273 81.1
MIR-0391 5.4 MIR-0477 23.7 MIR-0205 116.4 MIR-0274 105.6 MIR-0392 19.6

WO 2011/080568 PCT/IB2010/003347

evaporated to remove the EA so as to give a crude.  Purification of the crude by flash
chromatography on silica gel (Hexane/EtOAc 3:1) gave a brown oil product of 866
mg (40.5%). ' |

'H NMR(500 MHz, CDCls-d,): 84.15(s, 2H), 3.74(s, 3H), 2.39(s, 3H)

(2-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-4-yl)-acetic acid methyl

ester
@
"N
MeS I N
MeOZC N/)\(:'
[00125] A mixture of (2,6-dichloro-5-methylsulfanyl-pyrimidin-4-yl)-acetic

acid methyl ester (860 mg, 3.22 mmol.), morpholine (336 mg, 3.86 mmol, 1.2 eq.)
and THF (10 ml) was stirred at room temperature for 2.0 hrs. The reaction mixture
was dried and the solvent was evaporated. The reaction mixture was subjected to
addition of 0.1 N HCI washing free morpholine, extraction with EA and evaporation
to remove the EA so as to give a crude. Purification of the crude by flash
chromatography on silica gel (Hexane/EtOAc 2:1) gave a gray solid of 427 mg
(42.7%).

'H NMR(500 MHz, CDCls-d;): §3.99(s, 2H),3.80(dd, 4H), 3.73(dd, 4H),3.71(s, 3H),
2.21(s, 3H)

/

[2-(4-Amino-pheny])-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-4-yl]-acetic acid

methyl ester
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MIR- 0478 25.1 MIR-0211 226.9 MIR-0277 78.3 MIR-0394 70.4 MIR-0481 169.3
MIR- 0215 52.5 MIR-0278 67 MIR-0401 64.8. MIR-0484 58.1 MIR-0216 133.9

WO 2011/080568 PCT/IB2010/003347
O

N
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oo /)\Q
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(2-chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-4-yl) -acetic acid methyl
ester(420 mg, 1.47 mmol.), 4-(4,4,5,5-tetramethyl -[1,3,2]dioxaborolan-2-yl)-aniline)
(357 mg, 1.62 mmol.), (PPh3)4Pd (170 mg, 0.07 mmol.), 2M Na,CO; (2.2 ml, 4.14

2

[00126] A mixture of

mmol, 3.0eq.) and dioxane (10 ml) was added a reaction vessel which was flushed
with argon.  The reaction mixture was stirred at 90°C for12 hr then dried, and the
solvent was evaporated. The reaction mixture was partitioned between EA and
water, the organic layer was washed with brine, dried over MgSOy, filtered and
evaporated in vacuo. The resulting residue was purified by flash chromatography on

silica gel (Hexane/EtOAc 3:2) to give a pale yellow solid of 424 mg (43.8%).

'"H NMR(500 MHz , DMSO-dg) : 87.75(dd, 2H), 6.70(dd, 2H), 4.05(s, 2H) , 3.84(s,
3H), 3.74(d, 8H), 1.91(s, 3H)

{5-Methylsulfanyl-6-morpholin-4-yl-2-[4-(3-phenyl-ureido)-phenyl]-pyrimidin-4-yl1}-

acetic acid methyl ester

()

MeS XN .
e 50
NJLN

H H

[00127] A mixture of [2-(4-amino-phenyl)-5-methylsulfanyl-6-morpholin-4-y
|-pyrimidin-4-yl}-acetic acid methyl ester (400 mg, 1.06 mmol.), phenyl isocyanate
(254 mg, 2.13 mmol, 2.0 eq) and CH,Cl, (1.0 ml), toluene (2.0 ml) was added a

reaction vessel which was flushed with argon.  The reaction mixture was stirred at
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MIR- 0282 47.7 MIR-0404 148.5 MIR-0487 86.7 MIR-0220 72.2 MIR-0283 30.5
MIR- 0405 49.5 MIR- 0488 255.5 MIR-0221 134.6 MIR-0288 78.9 MIR-0406 179.7
WO 2011/080568 PCT/IB2010/003347

90°C for 16 hrs.  After cooling and filtering, the precipitate was washed with a minor

portion of CH,Cl, again to give a white solid 316 of mg (60:1%).

'"H NMR(500 MHz, DMSO-de): 58.89(s, 1H), 8.74(s, 1H), 7.73(d, 2H), 7.54(d, 2H),
7.47(d, 2H), 7.29(dd, 2H), 6.98(d, 1H), 4.02(s, 2H), 3.73(d, 4H), 3.66(d, 4H), 3.65(s,
3H), 2.08(s, 3H)

{ 5-Methv]sulfanyl-6-momholin-4;yl-2-[ 4-(3-phenyl-ureido)-phenyl]-pyrimidin-4-vl}-

acetic acid sodium salt

)

MeS | N
NaO,C , N/J\©\ o @
NJLN
: H H
[00128] IN NaOH (1.0 ml, 6.0eq.) was added to a stirred solution of {5-methyl

sulfanyl-6-morpholin-4-yl-2-[4-(3-phenyl-ureido)-phenyl]-pyrimidin-4-yl}-acetic acid
methyl ester (80 mg, 0.16 mmol.) in MeOH (2.0 ml) and the mixture was refluxed for
4hrs. The mixture was cooled to r.t. and filtered. The precipitate was washed with

MeOH and dried in vacuo to give a white solid of 61 mg (75.2%).

'"H NMR(500 MHz, DMSO-dg): 87.59 (d, 2H), 7.48(d, 2H), 7.38(d, 2H), 7.00(t, 2H),
6.54(t, 1H), 3.69 (dd, 8H), 1.96(s, 3H)

5-Methyvlsulfanyl-6-morpholin-4-v1-2-[4-(3-phenvyl-ureido)-phenvl]-pyrimidin-4-vi}-a

cetic acid

O
()
MeS |\N
HO,C NC
L0

N™ 'N
H H
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MIR- 0489 267.7 MIR-0222 11.5 MIR-0299 177 MIR-0407 219.5 MIR- 0225 101. 2
MIR- 0303 237.9 MIR-0412 136. 93 MIR- 0226 212.6
WO 2011/080568 PCT/IB2010/003347

[00129] IN NaOH (1.0 ml, 6.0eq.) was added to a stirred solution of {5-methyl
sulfanyl-6-morpholin-4-yl-2-[4-(3-phenyl-ureido)-phenyl]-pyrimidin-4-yl}-acetic acid
methyl ester (80 mg, 0.16 mmol.) in MeOH (2.0 ml) and the mixture was refluxed at
0°C and carefully acidified with conc. HCl. The mixture was filtered and the

precipitate was dried in vacuo to give a white solid 64 mg (84.2%).

'H NMR(500 MHz, DMSO-dg): $9.00(s, 1H), 8.76(s, 1H), 7.72 (d, 2H), 7.65-7.46(m,
4H), 7.29(t, 2H), 6.99(t, 1H), 3.93(s, 2H), 3.72 (d, 4H), 3.65(d, 4H), 2.08(s, 3H)

[00130] Example 7: Preparation of formula (I) in scheme 7

6-Hydroxy-5-methoxy-1 H-pyrimidine-2,4-dioﬁe

o)

Meo:fL/tl

HO™ "'N° O
H

[00131] The NaOCHj5 ( 8.5 g, 157 mmole), was added to a stirred solutioﬁ of
dimethyl 2-methoxymalonate (10.2 g, 62.91 mmole), urea ( 2.5 g, 41.7 mmole), and
EtOH (80 ml). The reaction mixture was heated to 100°C for 4 hrs, then the reaction
was evaporated to remove the solvent. Water was added to the mixture and then
concentrated HCI was added. The pH of the mixture was adjusted to ca. 3~4. The
mixture was filtered and wash water and acetone. After drying in vacuo, it gave a

product (99%).
'H NMR (500 MHz, DMSO-dg): & 8.74 (s, 1H), 3.23 (s, 3H)

2.4.6-Trichloro-5-methoxypyrimidine

Cl
X
p
Cl N)\Cl



MIR- 0308 48.6 MIR-0420 65.7 MIR- 0227 18.8 MIR-0313 214.3 MIR-0421 58.8

MIR- 0228 82.6 MIR-0314 169.7 MIR-0424 30.1
WO 2011/080568 PCT/IB2010/003347

'"H NMR (500 MHz, CDCls-d,):  3.97 (s, 3H)

4-(2.6-Dichloro-5-methoxypyrimidin-4-yl)morpholine

®
N
8
Cl N/J\CI
'"H NMR (500 MHz, CDCls-d,): & 3.87~3.89 (d, 4H), 3.76~3.78 (d, 4H), 3.73 (s, 3H)

4-(4-chloro-5-methoxy-6-morpholinopyrimidin-2-vl)benzenamine

3

~ f”
|
cl N)\©\
NH

'H NMR (500 MHz, DMSO-d): & 7.90~7.91 (d, 2H), 6.56~6.58 (d, 2H), 5.65 (br,
2H), 3.79 (s, 4H), 3.73 (s, 4H), 3.67 (s, 3H)

2

1-[4-(4-Chloro-5-methoxy-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-pyridin-4-yl-
®
N

Meo)\)§N

|

cl N)\CL j.L Z |N
N N

urca

218



MIR- 0229 241 MIR-0316 93.9 MIR-0426 173.9 MIR- 0231 105.2 MIR-0322 93
MIR- 0427 97.7 MIR- 0232 184.7

WO 2011/080568 PCT/IB2010/003347

'"H NMR (500 MHz, DMSO-dg): § 9.28 (s, 1H), 9.23 (s, 1H), 8.36~8.37 (d, 2H),
8.15~8.17 (d, 2H), 7.56~7.58 (d, 2H), 7.44~7.46 (d, 2H), 3.84~3.86 (d, 4H),
3.74~3.75 (d, 4H), 3.71 (s, 3H) |

5-Ethoxy-6-hydroxy-1H-pyrimidine-2 4-dione

.
Etol)LNH
HO ﬂ,&O

'"H NMR (500 MHz, DMSO-de): 51.06-1.09(m, 3H), 3.58-3.61(m, 2H), 9.00(s, 2H)

2.4.6-Trichloro-5-ethoxy-pyrimidine

Cl
EtO

i Y
Ci N/)\Cl .
'"H NMR (500 MHz, CDCI3-d): §1.47-1.50(m, 3H), 4.17-4.21(m, 2H)

4-( 2,6-Dichloro-5-ethoxy-pyrimidin-4.-y1)-morpholine

@]

B
Cl N/)\Cl

"H NMR (500 MHz, CDCls-d}): §1.38-1.40(m, 3H), 3.76-3.78(m, 4H), 3.87-3.89(m,
4H), 3.91-3.95(m, 2H) '

4-(4-Chloro-5-ethoxy-6-morpholin-4-yl-pyrimidin-2-yl)-phenylamine
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MIR- 0323 50.1 MIR- 0436 69. 4 MIR- 0233 80.1 MIR-0325 24.8 MIR-0438 51.1
MIR- 0236 80. 7 MIR-0326 40.9 MIR-0442 39

WO 2011/080568 PCT/IB2010/003347

'H NMR (500 MHz, CDCI3-d,): §1.38-1.41(m, 3H), 3.81-3.83(m, 4H), 3.87-3.89(m,
4H), 3.94-3.98(m, 2H), 6.72-6.73(m, 2H), 8.12-8.14(m, 2H)

1-[4-(4-Chloro-5-ethoxy-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-pyridin-4-yl-ur

€a

'H NMR (500 MHz, DMSO-ds): 81.31-1.34(m, 3H), 3.73-3.75(m, 4H), 3.84-3.86(m,

4H), 3.92-3.96(m, 4H), 7.45-7.46(m, 2H), 7.57-7.59(m, 2H), 8.16-8.18(m, 2H),
8.37-8.38(m, 2H), 9.17(s, 1H), 9.20(s, 1H)

1-[4-(4-Chloro-5-ethoxy-6-morpholin-4-yl-pyrimidin-2-y1)-phenyl]-3-pyridin-3-yl-ur

ea
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Tabl e 3: Compound % i nhi biti on @00nM Conpound % i nhi bition @ 500nM
Compound % i nhi biti on @00nM pll0a pl11013 pllOa pl1013 pllOa pl11013
MI'R- 0043 w0 2011/080568 PCT/IB2010/003347

'"H NMR (500 MHz, DMSO-de): §1.31-1.34(m, 3H), 3.73-3.75(m, 4H), 3.84-3.86(m,
4H), 3.92-3.96(m, 2H), 7.33-7.34(m, 1H), 7.56-7.58(m, 2H), 7.95-7.97(m, 1H),
8.15-8.17(m, 2H), 8.21(m, 1H), 8.62(s, 1H), 8.92(s, 1H), 9.10(s, 1H)

- [00132] Example 8: Preparation of compounds of formula (I) in scheme 8

5-Methoxy-2-(4-nitro-phenyl)-3H-pyrimidin-4-one

[00133] A mixture of methyl methoxy acetate (5 mL, 1.0 eq) and ethyl formate
(4.07 mL, 1.0 eq) was added dropwise to a slurry of sodium methoxide (5.45 g, 2.0
eq) in toluene (20 mL) in ice both.  After dropping at room temperature and stirring
overnight, the resulting solution was dried in vacuo. Then a mixture of residue,
4-nitrobenzimide (10.17 g, 1.0 eq) and sodium methoxide (2.72 g, 1.0 eq) in EtOH
(80 mL) was refluxed at 110°C for 6hrs.  After the solvent was dried in vacuo, water
and conc. HCI solution (5<pH<4) were added. After formation of white precipitates,

the mixture was filtered and dried solid in vacuo. A product was obtained as a white
solid (3.21g, 26%).

4-Chloro-5-methoxy-2-(4-nitro-phenyl)-pyrimidine

Cl

MeO N
|
N
NO

[00134] fn ice bath, dimethyl-phenyl-amine (1.19 mL, 1.0 eq) was added

2

dropwise to a slurry of 5-Methoxy-2-(4-nitro-phenyl)-3H-pyrimidin-4-one (2.3 g, 1.0
eq) in POCl; (4.4 mL, 5.0 eq) and the mixture was refluxed overnight. Excess

221



85.40% 44. 80% MIR- 0257 95. 50% 62. 40% MIR- 0387 83. 10% 27. 70% MIR- 0069 53. 80%
4.10% MIR- 0261 58. 40% 8. 80% MIR- 0391 51. 70% 29. 10% MIR- 0083 44. 80% 9. 00%
WO 2011/080568 PCT/IB2010/003347

POCI; was evaporated in vacuo and the residue was poured into ice-water.  After
formation of precipitates, the mixture was filtered and the residue was dried solid in

vacuo. A product was obtained as a white solid (2.47 g, 61%)).

4-[5-Methoxy-2-(4-nitro-phenyl)-pyrimidin-4-vyl]-morpholine

[00135] 4-chloro-5-methoxy-2-(4-nitro-phenyl)-pyrimidine (1.50 g, 1.0 eq) was
stirred in dichloromethane (10 mL) and a solution of morpholine (0.75 mL, 1.5 eq) in-
dichloromethane (5 mL) was added dropwise to the mixture at 0°C.  After stirring,
the resulting solution was reacted overnight at r.t., NH4Cl (aq) was added to the
solution and the solution was extracted with dichloromethane. The combined
o'rganic layers were washed with brine, dried and evaporated in vacuo. A product

was obtained as a white solid (0.73 g, 41%).

'H NMR (500 MHz, DMSO-dg): 8 3.74 (s, 4H ), 3.80 (s, 4H ), 3.93 (s, 3H ), 8.24 (s,
1H), 8.30 (d, 2H ), 8.48 (d, 2H)

4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenylamine

®

[00136] 4-[5-methoxy-2-(4-nitro-phenyl)-pyrimidin-4-yl]-morpholine(0.2g,
leq) was stirred under hydrogen balloon with palladium on carbon (10 percent, 0.1 g,
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MIR- 0262 56. 30% 18. 00% MIR- 0392 46. 60% 31. 30% MIR- 0091 60.90% 16. 20%
MIR- 0267 83. 70% 54. 10% MIR- 0394 70. 50% 67. 20% WO
2011/ 080568RP0I/ 08810/ 003347 MIR-0124 49.10% -2. 60% PCT/IB2010/003347

0.15 eq) in a mixture of MeOH and EA (1:1, 8 mL‘) at room temperature overnight.
The reaction mixture was then filtered through Celite, volatiles were removed in

vacuo, and the residue was purified by flash chromatography to give a white solid

(0.15 g, 83%).

'"H NMR (500 MHz, DMSO-dg):  3.71 (s, 8H), 3.83 (s, 3H), 5.54 (s, 2H), 6.58 (d,
2H), 7.95 (d, 2H), 8.04 (s, 1H)

6-Hvdroxy-5-methoxy-2-(4-nitro-phenv])-3H-pvrimidin-4-one

o)
MeO
| |
HO N)\©\
NO

[00137] The NaOCHj5 (7.8 g, 3 eq) was added to a stirred solution of 1-ethyl

2

3-methyl 2-methoxymalonate (11 g, 1.3 eq), 4-nitrobenzimidamide hydrochloride

(9.6g, 1 eq) and EtOH (240 ml) and the mixture was refluxed for 8hrs.  After 8hrs,
the solvent was evaporated and water (10~15 ml) was added to the mixture then the
mixture was cooled to 0°C and carefully acidified with conc. HCl.  After overnight
cooling, it led to the formation of brown precipitates. The mixture was filtered and

the precipitates was dried in vacuo to give a brown solid ( 65%) as a product. -
'H NMR (500 MHz, DMSO-dg): §3.71(s, 3H), 8.28~8.35(m, 4H)

4.6-Dichloro-5-methoxy-2-(4-nitro-phenyl)-pyrimidine

Cl

»
cl N)\©\
NO

[00138] The POCI; (30 ml, 16.7 eq) was added to a stirred solution of
5-methoxy-2-(4-nitrophenyl) pyrimidine-4,6-diol (5.13 g, 1 eq) and

2
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MIR- 0270 41. 10% 20. 00% MIR- 0398 47.00% 21. 80% MIR-0128 85.80% 17. 30%
MIR- 0271 94.50% 53. 80% MIR- 0401 41. 70% 16. 20% MIR- 0133 70. 00% 4. 50%
MIR- 0273 Ww0.2809%80568 » PCT/IB2010/003347

N,N-dimethylaniline (3.2 ml, 1.27 eq) the mixture was refluxed overnight. Excess
POCI; was evaporated in vacuo and the residue was poured into ice-water to give a
solid. The solid was filtered and dried in vacuo to given a brown solid ( 81%) as a

product.
'H NMR (500 MHz, CDC1.3-d1): 0 4.03(s, 3H), 8.31~8.32(d, 2H), 8.54~8.56(d, 2H)

4-[6-Chloro-5-methoxy-2-(4-nitro-phenyl)-pyrimidin-4-vyl]-morpholine

o)

()

N

MGOfN
|
cl N)\©\
NO,

2

[00139] Morpholine (0.6 ml, 2.2 eq) was added to a stirred solution of
4,6-dichloro-5-methoxy-2-(4-nitrophenyl) pyrimidine (0.87 g, leq) in THF, the
mixture was stirred at r.t for 4hrs, the solvent was evaporated, water was added to the
solution and the solution was extracted with EA. The combined organic layers were
washed with brine, dried and evaporated in vacuo, the product was obtained as a

yellow solid (56%).

'"H NMR (500 MHz, CDCls-d,): & 3.08(s, 3H), 3.84~3.86(d, 4H), 3.93~3.94(d, 4H),
8.26~8.27(d, 2H), 8.46~8.47(d, 2H) ‘

4-(4-Chloro-5-methoxy-6-morpholin-4-yl-pyrimidin-2-yl)-phenylamine
®
N
MeO N
|
Cl N
NH
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28. 30% MIR- 0404 66. 90% 22. 70% MIR- 0135 70. 10% 14. 20% MIR- 0274 59. 00% 28. 40%
MIR- 0405 52.50% 23. 60% MIR-0147 52.40% 1. 20% MIR- 0277 61. 90% 56. 50%
MI'R- 0406 WO 2011/080568 PCT/IB2010/003347

[00140] Toa Stirring solution of 4-(6-chloro-5-methoxy-2-(4-nitrophenyl)
yrimidin-4-yl) morpholine (200 mg, 1 eq), and acetic acid (1 ml) ina 25 ml
single-necked round-bottomed flask equipped with a magnetic stirrer was added Zn
dust (78 mg, 2.1 eq). | The mixture was stirred at ambient temperature for 1 hr. The
mixture was poured into a solution of saturated NaHCO3 (34 ml). The mixture was
filtered and partitioned between CH,Cl, and, water.  The organic portion was dried
(MgS0y) and concentrated under reduced pressure. The residue was purified by

silica gel to obtain a product (45%),

'H NMR (500 MHz, DMSO-de): 83.67(s, 3H), 3.73 (d, 4H), 3.79(d, 4H), 5.65(s, 2H),
6.56~6.58(d, 2H), 7.90~7.91(d, 2H)

5-Ethoxy-6-hydroxy-2-(4-nitro-phenyl)-3H-pyrimidin-4-one

[00141] A mixture of 4-nitrobenzimide (8.0 g, 1.0 eq) and 2-ethoxy-malonic
acid diethyl ester (10.54 g, 1.3 eq) and sodium methoxide (6.43 g, 3.0 eq) in EtOH
(140 mL) was refluxed at 80°C for 6 hrs.  After the solvent was dried in vacuo, water
and conc. HCl solution (5<pH<4) were added. = After formation of white precipitates,
the mixture was filtered and dried solid in vacuo. A product was obtained as a white

solid (1.85 g, 26%).

4.6-Dichloro-5-ethoxy-2-(4-nitro-phenyl)-pyrimidine
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78.40% 56. 90% MIR- 0152 83. 00% 35. 70% MIR- 0278 58. 60% 31. 00% MIR- 0407 63. 40%
48. 60% MIR- 0162 102. 20% 33. 90% MIR- 0282 76. 80% 53. 90% MIR- 0412 82. 70%
53. 00% WO 2011/080568 PCT/IB2010/003347

[00142] In ice bath, dimethyl-phenyl-amine (0.94 mL, 1.1 eq) was added
dropwise to a slurry of 5-ethoxy-6-hydroxy-2-(4-nitro-phenyl)-3H-pyrimidin-4-one
(1.85 g, 1.0 eq) in POCl; (6.5 mL, 10.32 eq) and the resulting solution was refluxed
overnight. Excess POCl; was evaporated in vacuo and the residue was poured into

ice-water. After formation of precipitates, the mixture was filtered and dried solid in

vacuo. A product was obtained as a white solid (0.5 g, 24%).

'"H NMR (500 MHz, DMSO-dg): 8 1.42 (t, 3H ), 4.25 (q, 2H ), 8.39 (d, 2H ), 8.48
(d,2H)

4-[6-Chloro-5-ethoxy-2-(4-nitro-phenyl)-pyrimidin-4-vyl]-morpholine

®

[00143] 4,6-dichloro-5-ethoxy-2-(4-nitro-phenyl)-pyrimidine (0.50 g, 1.0 eq)
was stirred in dichloromethane (10 mL) and a solution of morpholine (0.21 mL, 1.5
eq) in dichloromethane (5 mL) was added dropwise at 0°C. After stirring the
resulting solution overnight at r.t., NH4Cl(aq) was added to the solution and the
solution was extracted with dichloromethane. The combined organic layers were
washed with brine, dried and evaporated in vacuo. A product was obtained as a

white solid (0.57 g, 81%).

'"H NMR (500 MHz, DMSO-dg): § 1.34 (t, 3H), 3.76 (t, 4H), 3.89 (t, 4H), 3.98 (q, 2H),
8.32 (d, 2H), 8.45 (d, 2H)

4-(4-Chloro-5-ethoxy-6-morpholin-4-yl-pyrimidin-2-yl)-phenylamine
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MIR- 0164 84.70% 42. 10% MIR- 0283 72. 90% 53. 40% MIR- 0420 58. 60% 8. 30%
MIR- 0165 100. 80% 66. 20% MIR- 0288 79. 20% 32. 60% MIR- 0421 98. 70% 51. 30%
MIR- 0168 §06.2009680568 PCT/IB2010/003347

)
N
EtOfN
»
cl N/K©\
NH

[00144] 4-[6-chloro-5-ethoxy-2-(4-nitro-phenyl)-pyrimidin-4-yl]-morpholine

2

(0.2 g, 1 eq) was stirred under hydrogen balloon with platinum on carbon (10 percent,
0.11 g, 0.1 eq) in a mixture of MeOH and EA (1:1, 8 mL) at room temperature

overnight. The reaction mixture was then filtered through Celite, the volatiles in the
mixture was removed in vacuo, and the residue was purified by flash chromatography

to give a white solid (0.13 g, 83%).

'"H NMR (500 MHz, CDCl3-d;): § 1.41 (t, 3H ), 3.81 (t, 4H ), 3.88 (t, 4H ), 3.96 (g,
2H), 6.75(d,2H ), 8.14 (d, 2H)

[00145] Example 9. Preparation of compounds of formula (I) in scheme 9

2-Chloro-5-methoxy-4-pyridin-4-vl-pyrimidine

[00146] A mixture of 2,4-dichloro-5-methoxy-pyrimidine(3.0 g, 1.0 eq.),
4-pyridinylboronic acid (2.26 g, 1.1 eq.), Pd(PPh3),Cl, (0.58 g, 0.05 eq.),
K;PO4-H,0(10.67 g, 3.0 eq.), H>O (3 ml) and 1,4-Dioxane (20.0 ml) was heated at 90
°C and refluxed overnight. The solvent was removed in vacuo, and the residue was
extracted with EA and water. The combined organic layers was wash with brine,
dried and evaporated in vacuo. The crude was purified by chromatography to give a

yellow thick liquid (1.83 g, 49.269%).

'"H NMR (500 MHz, CDCI3-d,): 88.76-8.75(d, 2H), 8.42(s, 1H), 8.02-8.04(d, 2H),
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20. 20% MIR- 0299 44. 30% 6. 70% MIR- 0424 71.50% 27. 10% MIR- 0169 52. 70% 3. 20%
MIR- 0308 106. 50% 37. 50% MIR- 0426 58. 40% 39. 70% MIR- 0173 82.10% 32. 40%
MIR- 0313 w0 2011/080568 PCT/IB2010/003347

4.05(s, 3H).

4-(5-Methoxy-4-pyridin-4-yl-pyrimidin-2-yl)-phenylamine

'"H NMR (500 MHz, CDCI3-d,): §8.75-8.76(m, 2H), 8.55(s, 1H), 8.26-8.28(d, 2H),
8.15-8.17(m, 2H), 6.76-6.78(d, 2H), 4.00(s, 3H).

[4-(5-Methoxy-4-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-carbamic acid phenvl ester

N
'\
S
MeO N /
»
N 2 2
’ (@)

'"H NMR (500 MHz, CDCI3-d,): 88.78-8.79(d, 2H), 8.61(s, 1H), 8.44-8.45(d, 2H),
8.22-8.23(d, 2H), 7.59-7.60(d, 2H), 7.40-7.43(m, 2H), 7.21-7.27(m, 3H), 7.13(s, 1H),
4.08(s, 3H).

1-[4-(5-Methoxy-4-pyridin-4-yl-pyrimidin-2-y1)-phenyl]-3-[4-(morpholine-4-carbony

)-phenyl]-urea
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86. 90% 30. 40% MIR- 0427 71.10% 76. 20% MIR- 0178 48. 80% 8. 20% MIR- 0316 55. 90%
27.90% MIR-0436 71.50% 51. 90% MIR- 0197 59. 80% 20. 30% MIR- 0322 44. 20% 13. 20%

WO 2011/080568 PCT/IB2010/003347
N
| ~
v
MeO <N o
|
VR D
N N l\/o
H H

'H NMR (500 MHz, DMSO-dg): $9.94-9.58(m, 2H), 8.87(s, 1H), 8.76-8.78(m, 2H),
8.32-8.34(m, 2H), 8.12-8.13(m, 2H), 7.63-7.67(m, 2H), 7.55-7.56(m,2H),
7.38-7.37(m, 2H), 4.07(s, 3H), 3.60(s, 4H), 3.50(s, 4H).

1-[4-(5-Methoxy-4-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-3-{4-(3-0xo-morpholin-4-yl)

-phenyl]-urea

'"H NMR (500 MHz, DMSO-dg): §9.32(s, 1H), 9.12(s, 1H), 8.86-8.87(m, 1H),
8.76-8.78(m, 2H), 8.31-8.34(m, 2H), 8.12-8.13(m, 2H), 7.64-7.67(m, 2H),
7.50-7.52(m, 2H), 7.28-7.30(m, 2H), 4.18(s, 2H), 4.07(s, 3H), 3.95-3.97(m, 2H),
3.69-3.71(m, 2H).

1-[4-(5-Methoxy-4-pyridin-4-yl-pyrimidin-2-yl)-phenyl] -3_ -pyridin-4-vyl-urea
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MIR- 0442 79.10% 48. 50% MIR- 0205 42. 60% 6. 00% MIR- 0323 90. 80% 49. 50%
MIR- 0446 66. 30% 40. 70% MIR- 0211 42.00% 24. 40% MIR- 0325 91. 50% 36. 90%
MIR- 0449 W0.2409680568 PCT/IB2010/003347

"H NMR (500 MHz, DMSO-dg): 89.72(s, 1H), 9.45(s,.lH), 8.87(s, 1H), 8.77-8.78(m,
2H), 8.33-8.37(m, 4H), 8.12-8.13(m, 2H), 7.63-7.65(d, 2H), 7.46-7.48(d, 2H), 4.07(s,
3H). '

[00147] Example 10. Preparation of compounds of formula (I) in scheme 10

[4-(5-Methylsulfanyl-4-morpholin-4-vy1-6-pyridin-4-yl-pyrimidin-2-vy1)-phenyl]-carba

mic acid phenvl ester

'H NMR(500 MHz, CDCls-d,): 58.76-8.73(d, 2H), 8.45-8.43(d, 2H), 7.71-7.68(m,
2H), 7.57-7.55(d, 2H), 7.42-7.39%(m, 2H), 7.27-7.20(m, 3H), 3.91-3.90(s, 8H), 1.62(s,
3H)

4-(5-Methylsulfanyl-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-vl)-phenylamine

'H NMR(500 MHz, CDCl3-d,): §8.73-8.72(d, 2H) - 8.28-8.26(d, 2H), 7.69-7.67(dd,
2H), 6.72-6.71(s, 2H), 3.95(s, 2H), 3.89(s, 8H), 2.04(s, 3H)

[4-(5-Methylsulfanyl-4-morpholin-4-y1-6-pyridin-4-yl-pyrimidin-2-yD)-phenyl]-urea
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92. 50% MIR- 0215 53. 60% 24. 10% MIR- 0326 90. 70% 42. 30% MIR- 0454 74. 40% 30. 30%
MIR- 0222 44. 30% 16. 50% MIR- 0347 80. 60% 63. 50% MIR- 0455 48. 90% 19. 80%

MIR- 0225 w0 2011/080568 PCT/IB2010/003347

NH,

'H NMR(500 MHz, DMSO-dg): 58.85(s, 1H), 8.72-8.71(d, 2H), 8.24-8.22(d, 2H),
7.68-7.67(d, 2H), 7.52-7.50(d, 2H), 5.96(s, 2H), 3.87-3.86(d, 4H), 3.80-3.79(d, 4H),
2.05(s, 3H)

1-[4-(5-Methylsulfanyl-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-yl)-phenyl}-3-[4

-(3-0xo0-morpholin-4-yl)-phenyl]-urea

SN

ﬁ@@

'H NMR (500 MHz, DMSO-dg): 89.24(s, 1H), 9.06(s, 1H), 8.72-8.71(d, 2H),
8.29-8.28(d, 2H), 7.69-7.68(dd, 2H), 7.61-7.59(d, 2H), 7.51-7.49(d, 2H), 7.29-7.27(d,
2H) 4.18(s, 2H), 3.96-3.94(d, 2H), 3.88-3.87(d, 4H), 3.81-3.80(d, 4H), 3.70-3.68(d,
2H), 2.05(s, 3H)

1-[4-(5-Methylsulfanyl-4-morpholin-4-vl-6-pyridin-4-vyl-pyrimidin-2-v1)-phenyl]-3-p

yridin-4-vyl-urea

o
)
MeS |\N
~,
O NJ\©\ o N
(. S



43. 80% 14. 30% MIR- 0351 52. 30% 32. 00% MIR- 0456 52. 60% 30. 60% MIR- 0226 45. 70%
25.20% MIR- 0358 97. 80% 97. 80% MIR- 0457 47. 40% 22. 30% MIR- 0227 87. 00% 38. 20%

WO 2011/080568 PCT/IB2010/003347

'"H NMR(500 MHz, DMSO-ds): 89.34(s, 1H), 9.29(s, 1H), 8.73-8.72(d, 2H),
8.38-8.37(d, 2H), 8.33-8.31(d, 2H), 7.69-7.68(d, 2H), 7.61-7.59(d, 2H), 7.48-7.46(d,
2H), 3.88-3.87(d, 4H), 3.81-3.80(d, 4H), 2.06(s, 3H)

4-13-14-(5-Methylsulfanyl-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-

ureido}-benzamide

'"H NMR(500 MHz, DMSO-dg): §9.40(b, 1H), 9.34(b, 1H), 8.72-8.71(d, 2H),
8.29-8.27(d, 2H), 7.82-7.80(d, 3H), 7.69-7.67(d, 2H), 7.63-7.61(d, 2H), 7.56-7.54(d,
2H), 7.14(s, 1H), 3.87-3.86(d, 4H), 3.81-3.80(d, 4H), 2.05(s, 3H)

1-[4-(5-Methylsulfanyl-4-morpholin-4-vl-6-pvyridin-4-yl-pyrimidin-2-y)-phenyl]-3-p

henyl-urea

'H NMR(500 MHz, DMSO-dg): $9.07(s, 1H), 8.83(s, 1H), 8.73-8.72(d, 2H),
8.30-8.29(d, 2H), 7.69-7.68(d, 2H), 7.59-7.58(d, 2H), 7.47-7.46(d, 2H), 7.30-7.27(d,
2H), 6.98(s, 1H), 3.88-3.87(d, 4H), 3.81-3.80(d, 4H), 2.05(s, 3H)

1-[4-(5-Methylsulfanyl-4-morpholin-4-vyl-6-pyridin-4-yl-pyrimidin-2-yl)-phenyl}-3-p

henyl-thiourea
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MIR- 0368 101. 40% 60. 90% MIR- 0461 93. 40% 46. 70% MIR- 0228 74. 40% 33. 20%
MIR- 0370 61. 80% 40. 80% MIR- 0462 67.90% 38. 30% MIR- 0236 61.20% 17. 60%

MI'R- 0372 W6.2019%80568 PCT/IB2010/003347

()

'H NMR (500 MHz, DMSO-dg): §10.0(b, 1H), 9.99(b, 1H), 8.73-8.72(d, 2H),
8.32-8.30(d, 2H), 7.70-7.66(m, 4H), 7.50-7.49(d, 2H), 7.35-7.32(d, 2H), 7.15-7.12(d,
1H), 3.89-3.88(d, 4H), 3.81-3.80(d, 4H), 2.04(s, 3H)

1-Ethvl-3-[4-(5-methylsulfanyl-4-morpholin-4-vl-6-pyridin-4-yl-pyrimidin-2-y])-phen

1]-urea

®
N
MeS N
| .
|\ NJ\© (o) .

'H NMR(500 MHz, DMSO-dg): 88.75(s, 1H), 8.72-8.71(d, 2H), 8.24-8.22(d, 2H),
7.68-7.67(d, 2H), 7.52-7.50(d, 2H), 6.22-6.19(t, 1H), 3.87-3.86(d, 4H), 3.80-3.79(d,
4H), 3.13-3.10(dd, 2H), 2.05(s, 3H), 1.07-1.04(t, 3H)

1-Methyl-3-[4-(5-methylsulfanyl-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-yl)-ph

enyl]-urea
®
N
MeS N
| |
| N N 0
® g



47.90% MIR- 0469 81. 70% 70. 70% MIR- 0241 94. 80% 53. 70% MIR- 0376 79. 40% 47. 90%
MIR- 0242 96. 30% 22. 80% MIR- 0378 84. 50% 30. 00%
WO 2011/080568 PCT/IB2010/003347

'"H NMR(500 MHz, DMSO-dg): 58.90(s, 1H), 8.72-8.71(d, 2H), 8.24-8.22(d, 2H),
7.68-7.67(d, 2H), 7.52-7.51(d, 2H), 6.18-6.17(d, 1H), 3.87-3.86(d, 4H), 3.79(d, 4H),
2.65(s, 3H), 2.05(s, 3H) -

1-Isopropyl-3-[4-(5-methylsulfanyl-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-vl)-

phenyl]-urea
®
N
MeS N
|
| = N 0 J\
o L

'H NMR(500 MHz, DMSO-d¢): 58.72-8.71(d, 2H), 8.62(s, 1H), 8.24-8.22(d, 2H),
7.68-7.67(d, 2H), 7.50-7.48(d, 2H), 6.11-6.10(d, 1H), 3.87-3.86(d, 4H), 3.77-3.74(d,
4H), 2.05(s, 3H), 1.11-1.10(t, 6H), 1.00-0.99(d, 1H)

1-Isoxazol-3-vyl-3-[4-(5-methylsulfanyl-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-

yD)-phenyl]-urea

)

N
MeS N

|
B N)\©\ 0 =

o)
( B
H H

'H NMR(500 MHz, DMSO-dg): §9.74(s, 1H), 9.22(s, 1H), 8.75-8.72(m, 3H),
8.32-8.29(d, 2H), 7.69-7.68(d, 2H), 7.62-7.58(d, 2H), 6.87-6.87(d, 1H), 3.88-3.87(d,
4H), 3.81-3.80(s, 4H), 2.06(s, 3H)

4-(5-Methylsulfanyl-4.6-di-morpholin-4-yl-pyrimidin-2-y)-phenylamine
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MIR- 0244 60. 00% 26. 30% MIR- 0380 100. 60% 67. 00% MIR- 0246 43. 30% 10. 90%
MIR- 0382 95. 90% 53. 30%

WO 2011/080568 PCT/IB2010/003347

)

[00148] A mixture of 4-(4-chloro-5-methylsulfanyl-6-morpholin-4-yl-

2

pyrimidin-2-yl)-phenylamine (200 mg, 0.594 mmol.), morpholin (103 mg, 1.118
mmol, 2.0 eq), triethylamine (120 mg, 1.118 mmol, 2.0 eq) in dioxane(8 ml) and the
mixture was reacted for 16 hrs at 90°C.  The reaction mixture was dried and the
solvent was removed by evaporation in vacuo.  The reaction mixture was
partitioned between EA and water. The organic layer was washed with brine, dried
over MgSQy, filtered and evaporated in vacuo. The resulting residue was purified
using flash chromatography on silica gel (EA), and recrystallized by (Hexane/EtOAc)
to give a gray white 106 mg (46.1%).

'H NMR(500 MHz, CDCls-d,): $8.19-8.17(d, 2H), 6.69-6.68(d, 2H), 3.88(s, 2H),
3.84-3.82(d, 8H), 3.69-3.68(d, 8H), 2.2(s, 3H)

1-{4-[4-(4-Methanesulfonyl-piperazin-1-vl)-5-methylsulfanyl-6-morpholin-4-vl-pyri

midin-2-vl]-phenyl}-3-phenyl-urea

®
Qf*@JLO

H H

o’>"r\’o

[00149] A mixture of
1-[4-(4-chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-
2-yl)-phenyl]-3-phenyl-urea (120 mg, 0.26 mmol.), 1-methanesulfonyl- piperazine

(65 mg, 0.39 mmol, 1.5 eq.), triethylamine (40 mg, 0.39 mmol, I.Seq.); and DMF (4.0A

ml) was added to the reaction vessel and flushed with argon. The reaction mixture
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MIR- 0248 45. 80% 3. 60% MIR- 0385 64. 00% 36. 80% Table 4: WO
2011/ 080568PCT/ | B2010/ 003347 |1 C50, nM 1 Conmpoun A549 PC3 | Cso, nM Conpou

WO 2011/080568 PCT/IB2010/003347

was stirred at 80°C for 5 hrs and then dried, and the solvent was evaporated. ~ The
reaction mixture was partitioned between EA and NH4Cl(,q), the organic layer was
washed with brine, dried over MgSOQsy, filtered and evaporated in vacuo. The
resulting residue was purified with flash chromatography on silica gel

(Hexane/EtOAc 1:1) to give a pale yellow solid of 77.2 mg (50.3%).

'H NMR(500 MHz, DMSO-dy): 8.87(s, 1H), 8.73(s, 1H), 7.57-7.50(m, 5H), 7.29(¢,
2H), 6.98(t, 1H), 3.85(d, 4H), 3.79(d, 8H), 3.20(d, 4H), 2.90(s, 3H), 1.93(s, 3H)

1-{4-[4-(4-Methyvl-piperazin-1-y1)-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl

]-phenyl}-3-pyridin-3-yl-urea

o)

()

N
MeS N
I’)\@ N
(\N N o 3
A S
H

'"H NMR(500 MHz, DMSO-dg): 89.21(s, 1H), 9.07(s, 1H), 8.60(s, 1H), 8.21-8.18(m,
3H), 7.95(s, 1H), 7.55-7.53(d, 2H), 7.31(d, 1H), 3.72(b, 4H), 3.60 (s, 8H),2.44(b, 4H),
2.21(s, 3H), 2.14(s, 3H)

I

4-(5-Methylsulfanyl-4-morpholin-4-yl-6-pyridin-3-yl-pyrimidin-2-yl)-phenylamine

'H NMR(500 MHz, CDCl;-d;): §9.02-9.02(d, 1H), 8.68-8.67(dd, 1H), 8.29-8.28(dd,
2H), 8.14-8.12(dd, 1H), 7.41-7.38(s, 1H), 6.73-6.71(d, 2H), 3.94(s, 2H), 3.90(s, 8H),
2.04-2.03(s, 3H)
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A549 PC3 |1 G50, nM Compou A549 PC3 MIR-0124 566 12 390 9 MIR-0322 302 1
109 0 MIR-0436 299 10 78 4 MIR-0128 914 29 49945 MIR-0323 1041 23

WO 2011/080568 PCT/IB2010/003347

1-[4-(5-Methylsulfanyl-4-morpholin-4-vyi-6-pyridin-3-vl-pyrimidin-2-yD)-phenyl]-3-p

henyl-urea

'"H NMR(500 MHz, DMSO-dg): 58.98(s, 1H), 8.91-8.90(d, 1H), 8.74(s, 1H),
8.69-8.67(dd, 1H), 8.33-8.31(d, 2H), 8.16-8.14(d, 1H), 7.60-7.58(m, 3H),
7.56-7.53(dd, 2H), 7.47-7.27(dd, 2H), 6.98(s, 1H), 3.88-3.87(d, 4H), 3.81-3.80(d, 4H),
2.04(s, 3H)

1-[4-(5-Methylsulfanyl-4-morpholin-4-yl-6-pyridin-3-yl-pyrimidin-2-yD-phenyl]-3-p

henyl-thiourea

'H NMR(500 MHz, DMSO-dg): §10.03(s, 1H), 9.93(s, 1H), 8.91-8.91(d, 1H),
8.68-8.67(dd, 1H), 8.34-8.32(d, 2H), 8.16-8.154(d, 1H), 7.68-7.66(d, 2H),
7.55-7.49(m, 3H), 7.36-7.33(d, 2H), 7.15-7.14(d, 1H), 3.89-3.88(d, 4H), 3.81-3.80(d,
4H), 2.04(s, 3H)

[4-(5-Methylsulfanyl-4-morpholin-4-yl-6-pyridin-3-yl-pyrimidin-2-yl)-phenyl]-carba

mic acid phenyl ester
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86 3 MIR-0438 116 4 48 1 MIR-0142 48856 41690 MIR-0325 53 2 16 1
MIR- 0442 392 15 110 10 MIR-0145 1358340 - 43220 MIR-0326 1029 19 147 10

MIR- 0443 w0 2011/080568 PCT/IB2010/003347

'"H NMR(500 MHz, CDCl3-d,): §9.06-9.05(d, 1H), 8.71-8.70(d, 1H).8.46-8.44(d, 2H),
8.17-8.15(dd, 1H), 7.58-7.56(d, 2H), 7.43-7.41(d, 3H), 7.41-7.39(d, 1H), 7.27-7.20(m,
3H), 3.92-3.92(d, 8H), 2.05-2.04(s, 3H)

1-[4-(5-Methylsulfanyl-4-morpholin-4-yl-6-pyridin-3-yl-pyrimidin-2-y])-phenyl]-3-[4

-( 3-0xo-morpholin-4-yi)-phenyl]-urea

'H NMR(500 MHz, DMSO-dg): 59.05(s, 1H), 8.90-8.87(d, 2H), 8.68-8.67(d, 1H),
8.33-8.31(d, 2H), 8.16-8.14(d, 1H), 7.60-7.56(m, 3H), 7.55-7.48(dd, 2H), 7.30-7.28(d,
2H), 4.18(s, 2H), 3.97-3.95(d, 2H), 3.88-3.87(d, 4H), 3.81-3.80(d, 4H), 3.70-3.68(d,
2H), 2.04(s, 3H)

1-[4-(5-Methylsulfanyl-4-morpholin-4-yl-6-pyridin-3-yl-pyrimidin-2-vy1)-phenyl]-3-p

yridin-3-yl-urea




529 7 131 6 MIR-0191 37314 37418 MIR-0337 457 38 154 6 MIR-0446 379 13
130 8 MIR-0197 1152 181 MIR-0347 313 3 154 8 MIR-0449 1050 12 95 7

WO 2011/080568 PCT/IB2010/003347

'H NMR(500 MHz, DMSO-dg): §9.21(s, 1H), 9.01(s, 1H), 8.90(s, 1H), 8.68-8.67(d,
1H), 8.62(d, 1H), 8.33-8.31(d, 2H), 8.21-8.20(d, 1H), 8.15-8.14(d, 1H), 7.97-7.95(d,
1H), 7.61-7.54(dd, 2H), 7.34-7.33(d, 2H), 3.88(s, 4H), 3.81(s, 4H), 2.04(s, 3H)

N-(4-{3-[4-( 5-Methylsulfanyl-4-morpholin-4-y1-6-pyridih-3-Vl-pyrimidin-2-yl)-pheny

1]-ureido} -phenyl)-methanesulfonamide

'"H NMR(500 MHz, DMSO-dg): §9.34(b, 1H), 9.05(s, 1H), 8.90(s, 1H), 8.82(s, 1H),
8.67(s, 1H), 8.32-8.30(d, 2H), 8.15-8.14(d, 1H), 7.59-7.57(d, 2H), 7.54(s, 1H),
7.44-7.42(d, 2H), 7.15-7.14(d, 2H), 3.87(s, 4H), 3.80(s, 4H), 2.91(s, 3H), 2.04(s, 3H)

4-( 5-Methvlsulfanyl-2.6-di-pyridin-3-yl-pyrimidin-4-yl)-morpholine

[00150] A mixture of
4-(2,6-dichloro-5-methylsulfanyl-pyrimidin-4-yl)-morpholine (200 mg, 0.717 mmol.),
3-(4,4,5,5-tetramethyl-1,3,2¥dioxaborolan-2-yl) pyridine (323 mg, 1.577 mmol,
2.2eq), (PPh3)4Pd (165 mg, 0.2 mmol.), 2M Na,COs (2.1 ml, 4.302 mmol, 6.0 eq.) and
dioxane (20 ml) was added to a reaction vessel which was then flushed with argon.
The reaction mixture was stirred at 90°Cfor 16 hrs, and then dried. The solvent was

removed by evaporation. The mixture was partitioned between EA and water. The
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MIR- 0205 67319 1305 MIR-0350 614 28 188 6 MIR-0452 82 3 32 1 MIR-0221
71076 32743 MIR-0353 557 7 396 6 MIR-0453 206 1 56 2 MIR-0222 8817
WO 2011/080568 PCT/IB2010/003347

organic layer was collected, washed with brine, dried over MgSOsy, filtered and
evaporated in vacuo. The resulting residue was purified using flash chromatography
on silica gel (Hexane/EtOAc 2:3, few Et3N), recrystallized by (Hexane/EtOAc) to
give a pale yellow solid 57.8 mg (22.1%).

'H NMR(500 MHz, CDCls-d,): §9.52-9.51(d, 1H), 8.94-8.94(d, 1H), 8.70-8.66(m,
3H), 8.19-8.18(d, 1H), 7.57-7.53(dd, 2H), 3.92-3.90(d, 4H), 3.81-3.80(d, 4H), 2.05(s,

3H)

4-(5-Ethoxy-4-morpholin-4-yl-6-pyridin-3-vl-pyrimidin-2-yl)-phenylamine

'"H NMR (500 MHz, DMSO-ds): §1.07-1.10(m, 3H), 3.66-3.70(m, 2H), 3.78-3.79(m,
8H), 5.54(s, 2H), 6.60-6.62(m, 2H), 7.52-7.54(m, 1H), 8.06-8.07(m, 2H), 8.36-8.38(m,
1H), 8.65-8.66(m, 1H), 9.17(s, 1H)

4-( 5-Ethoxy-4-morpholin-4-vl-6-pyridin-4-vl-pyrimidin-2-yl)-phenylamine

'H NMR (500 MHz, DMSO-ds): 81.09-1.13(m, 3H), 3.67-3.71(m, 2H), 3.78-3.79(m,
8H), 5.55(s, 2H), 6.60-6.62(m, 2H), 7.97-7.98(m, 2H), 8.05-8.07(m, 2H), 8.71-8.73(m,
2H)
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307 MIR-0358 144 1 34 1 MIR-0454 215 1 54 1 MIR-0225 1535113 33324
MIR- 0364 462 8 142 14 MIR-0455 309 16 72 2 MIR-0227 223 20 49 3
MI'R- 0365 WO 2011/080568 PCT/IB2010/003347

1-[4-(5-Ethoxy-4-morpholin-4-yl-6-pyridin-3-yl-pyrimidin-2-yl)-phenvyl]-3-pyridin-4-
yl-urea

'"H NMR (500 MHz, DMSO-ds): $1.08-1.11(m, 3H), 3.69-3.73(m, 2H), 3.79-3.80(m,
4H), 3.84-3.85(m, 4H), 7.46-7.47(m, 2H), 7.56-7.60(m, 3H), 8.30-8.32(m, 2H),
8.37-8.41(m, 3H), 8.67-8.68(m, 1H), 9.20(s, 1H), 9.24(s, 1H), 9.32(s, 1H)

1-[4-(5-Ethoxvy-4-morpholin-4-yl-6-pyridin-3-yl-pyrimidin-2-yl)-phenyl]-3-pyridin-3-
yl-urea

'H NMR (500 MHz, DMSO-de): 51.08-1.11(m, 3H), 3.69-3.73(m, 2H), 3.79-3.80(m,
4H), 3.84-3.85(m, 4H), 7.33(m, 1H), 7.57-7.59(m, 3H), 7.98(m, 1H), 8.20-8.21(m,

1H), 8.29-8.31(m, 2H), 8.39(m, 1H), 8.61-8.62(m, 1H), 8.67-8.68(m, 1H), 8.89(s,
1H), 9.07(s, 1H), 9.19-9.20(m, 1H)

1-[4-(5-Ethoxvy-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-3-pyridin-4-
yl-urea
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74 5 23 1 MIR-0456 2088 34 362 25 MIR-0228 1029 114 193 8 MIR-0368 214
2 74 2 MIR-0457 11 0.2 6.5 0.3 MIR-0241 129 5 61 4 MIR-0369 280 6 44
4 WO 2011/080568

PCT/1IB2010/003347
)
N
EtO. N
| .
N. .~ N
N N

'"H NMR (500 MHz, DMSO-ds): 51.11-1.14(m, 3H), 3.70-3.74(m, 2H), 3.78-3.79(m,
4H), 3.84-3.85(m, 4H), 7.45-7.46(m, 2H), 7.58-7.59(m, 2H), 7.99-8.00(m, 2H),
8.30-8.32(m, 2H), 8.37-8.38(m, 2H), 8.74-8.75(m, 2H), 9.20(s, 1H), 9.25(s, 1H)

1-[4-(5-Ethoxy-4-morpholin-4-yl-6-pyridin-4-vl-pyrimidin-2-vyl)-phenvyl]-3-pyridin-3-
yl-urea

'H NMR (500 MHz, DMSO-ds): 81.11-1.14(m, 3H), 3.70-3.74(m, 2H), 3.79-3.80(m,
4H), 3.84-3.85(m, 4H), 7.32-7.34(m, 1H), 7.58-7.5%(m, 2H), 7.95-8.00(m, 3H),

8.20-8.21(m, 1H), 8.29-8.31(m, 2H), 8.61-8.62(m, 1H), 8.74-8.75(m, 2H), 8.89(s, 1H),
9.07(s, 1H) |

[4-(4-Chloro-5-ethoxy-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-carbamic acid
phenyl ester
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"H NMR (500 MHz, DMSO-ds): 51.31-1.34(m, 3H), 3.73-3.75(m, 4H), 3.84-3.86(m,

4H), 3.91-3.96(m, 4H), 7.24-7.29(m, 3H), 7.43-7.46(m, 2H), 7.61-7.63(m, 2H),
8.18-8.20(m, 2H)

[4-(5-Ethoxy-4-morpholin-4-yi-6-pyridin-4-yl-pyrimidin-2-vy1)-phenyl]-carbamic acid

phenyl ester

'"H NMR (500 MHz, DMSO-ds): 81.11-1.13(m, 3H), 3.70-3.74(m, 2H), 3.78-3.79(m,
4H), 3.84-3.85(m, 4H), 7.24-7.29(m, 3H), 7.43-7.46(m, 2H), 7.62-7.64(m, 2H),
7.99-8.00(m, 2H), 8.32-8.34(m, 2H), 8.73-8.74(m, 2H), 10.46(s, 1H)

[4-( 5-Ethoxv-4-morpholin—4-y1-6-pyridin-3 -yl-pyrimidin-2-y1)-phenyl]-carbamic acid

phenyl ester

o)
)
Xy N 0
$ )\@LJL@
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'H NMR (500 MHz, DMSO-dg): 81.08-1.11(m, 3H), 3.69-3.73(m, 2H), 3.78-3.79(m,
4H), 3.84-3.85(m, 4H), 7.24-7.29(m, 3H), 7.43-7.46(m, 2H), 7.53-7.57(m, 1H),
7.62-7.64(m, 2H), 8.32-8.34(m, 2H), 8.39-8.41(m, 1H), 8.66-8.67(m, 1H), 9.20(s, 1H),
10.45(s, 1H) )

1-[4-(4-Chloro-5-ethoxy-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-0x0-morp
®
N
EtO_\ o
N (0]
f, 3
cI” N o) /©/
NJLN
H H

'H NMR (500 MHz, DMSO-dg): 81.31-1.34(m; 3H), 3.68-3.70(m, 2H), 3.73-3.75(m,
4H), 3.83-3.84(m, 4H), 3.91-3.97(m, 4H), 4.18(s, 2H), 7.28-7.30(m, 2H), 7.48-7.49(m,
2H), 7.55-7.57(m, 2H), 8.14-8.16(m, 2H), 8.84(s, 1H), 9.00(s, 1H)

holin-4-yI)-phenyl]-urea

1-[4-(5-Ethoxy-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-ox0-

morpholin-4-yl)-phenyl]-urea

/

' NMR (500 MHz, DMSO-dg): 81.11-1.14(m, 3H), 3.68-3.74(m, 4H), 3.78-3.79(m,
4H), 3.84-3.85(m, 4H), 3.95-3.97(m, 2H), 4.18(s, 2H), 7.28-7.30(m, 2H), 7.48-7.50(m,
2H), 7.57-7.59(m, 2H), 7.99-8.00(m, 2H), 8.28-8.30(m, 2H), 8.73-8.74(m, 2H), 8.83(,
1H), 8.98(s, 1H) |
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1 -[4-( 5-Ethoxy-4-morpholin-4-yl-6-pyridin-3-yl-pyrimidin-2-y1)-phenyl]-3-[4-(3-0xo0-

morpholin-4-yl)-phenyl]-urea

'"H NMR (500 MHz, DMSO-de): $1.08-1.11(m, 3H), 3.69-3.73(m, 4H), 3.78-3.79(m,
4H), 3.84-3.85(m, 4H), 3.95-3.97(m, 2H), 4.18(s, 2H), 7.28-7.30(m, 2H), 7.48-7.50(m,
2H), 7.54-7.58(m, 3H), 8.28-8.30(m, 2H), 8.39-8.41(m, 1H), 8.66-8.67(m, 1H), 8.84(s,
1H), 8.98(s, 1H), 9.19-9.20(m, 1H)

Biological testing
[00151] The compounds of the invention, prepared as described in the
examples, were subject to the following series of biological assays. Brief

descriptions of different assays are as follows.

(1) Antiproliferation Assay

[00152] A549, HCT-116, and A498 cell lines were purchased from vthe
Bioresource Collection and Reséarch Center (BCRC, Taiwan) and cultured in
Dulbecco's Modified Eagle Medium (DMEM, Sigma) containing 10% fetal bovine
serum (FBS, HyClone). PC-3, U-87 MG, HCC1954 and BT474 cell lines were
purchased from the American Type Culture Collection (ATCC, USA). PC-3 was
grown in F12K medium (GIBCO) containing 10% FBS. U-87 MG was grown in
Eagle's minimum essential rnédium (MEM, Sigma) supplemented with nonessential
amino acids, L-glutamine, sodium pyruvate, and 10% FBS. HCC1954 was grown in
RPMI medium (GIBCO) containing 10% FBS. BT-474 was grown in DMEM
medium (GIBCO) containing 10% FBS. All cells were incubated in a humidified
atmosphere containing 5% CO, at 37°C.

[00153] Cell lines were inoculated to the wells of a 96-well culture plate with

1000-5000 cells per well. The compounds were prepared and used to treat cells with
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less than 1% DMSO. After 72 hours of drug treatment, the viability of each cell line
was examined by CellTiter 96 Aqueous Non-Radioactive Cell Proliferation Assay
(Promega). The living cells were detectable by conversion of MTS into aqueous,
soluble formazan. MTS/PMS solution was freshly prepared and 20 pl of MTS/PMS
solutfon was added to each well of the 96-well cultured plate. The assay plate was
incubated for 3 hours and the absorbance at 490 nm was measured by EMax ELISA
Reader (Molecular Devices). The ICs values of compounds were determined after
carrying out assays at eight serially diluted concentrations of each compound in
triplicate, and are the mean of three separate determinations.  The results were
analyzed using linear regression software (GraphPad Prism 5; GréphPad Software
Inc.).

(2) Immunoblotting

[00154] For immunoblotting experiments, A549 cells were inoculated to the
wells of a 6-well culture plate and cultured overnight. Cells were incubated with the
compound for 30 min and 24 hours and whole cell lysate was harvested by adding 1X
SDS Sample Buffer (62.5 mM Tris-HCI (pH 6.8 at 25°C), 2% w/v SDS, 10%
glycerol, 50 mM DTT, and 0.01% w/v bromophenol blue or phenol red). Proteins
were separated by SDS-PAGE electrophoresis and transferred to PVDF membrane.
Protein expression was immunobloted by various primary antibodies and detected by
Immobilon Western Chemiluminescent HRP Substrate (Millipore). Antibody
against Akt, phosphor-Akt (Ser473), phosphor-Akt (Thr308), p70 S6 Kinase,
phosphor- p70 S6 Kinase (Thr389), 4E-BP1, and phosphor-4E-BP1 (Thr37/46) were
purchased form Cell Signaling Technology.

(3) mTOR Kinase Assay |

[00155] The activity of the compound against mTOR was examined by
measuring the incorporation.of **P from [y->*P]-ATP into 4EBP1. His-tagged,
recombinant human 4EBP1 was éxpressed in E. coli, purified by nickel-nitrilotriacetic
acid (Ni-NTA) resins, and stored at -80 °C. Phosphorylation of 4EBP1 by mTOR
was assayed in the presence or absence of the compound and performed in a final
volume of 25 pl reaction buffer containing 300 ng 4EBP1, 50 ng recombinant mTOR
(Invitrogen), 50 mM HEPES (pH 7.5), 1 mM EGTA, 0.01% Polysorbate 20, 10 mM
MnCl,, 2.5 mM DTT, 10 uM ATP, and 0.5 pCi [y-33P]-ATP (PerkinElmir) for 30

min at 30 °C. The reactions were terminated by adding 3 % phosphoric acid. The
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3P labeled 4EBP1 was transferred onto UniFilter-96 GF/B plate (PerkinElmer) and
quantified by Top Count Microplate Scintillation Counter (PerkinElmer). For
primary screening of kinase activity inhibition, each test compound was evaluated at
10 M in duplicate. The results were the average of duplicate measurements and
expressed as percentage inhibition (compound treatment versus DMSO control).
The ICsg values of the compounds were determined after carrying out assays at eight
serially diluted concentrations of each compound in duplicate. The results were
analyzed using linear regression software (GraphPad Prism 5; GraphPad Software

Inc.).

(4) PI3K Enzyme Assay

[00156] The ability of compounds at 500 nM against phosphatidylinositide
3-kinase (PI3K) was verified by PI3K HTRF Assay. Recombinant PI3K

(p110 o/p85a) and PI3K (p110B/p85a) were from Millipore. Enzyme reactions
were performed according to the manufacturer's suggestions. Briefly, the
compounds of interest dissolved in 100 % DMSO were dispensed in all wells,
following which the mixture of PIP2 and enzyme was added. PI3K (p110 o/p85a)
and PI3K (p110B/p85a) enzyme reactions were initiated in the presence of 10 uM and
100 uM ATP, respectively, and incubated for 30 min at room temperature. STOP
solution prepared 2 hours prior to use was added to stop reactions, and mixed well.
Detection solution prepared 2 hours prior to use was added, and incubated at room
temperature for 17 hours in the dark. Fluorescence was measures by Packard Fusion
Alpha Microplate Analyzer with excitation at 340 nm and emission at 620 nm and

665 nm. HTRF rationwas calculated as follows:

HTRF ratio = =02 St 3 00 o 4 9000

emission ar €32 nm

Biological activity

[00157] Inhibition of mTOR kinase by various compounds listed above are
summarized and shown in Table 1 and Table 2 below. ICsq value is defined as the
concentration of the test compound which achieves a half-maximal inhibition of the

kinase activity.
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[00158] Inhibition of PI3K alpha and PI3K beta by mTOR compounds at
500nM are summarized and shown in Table 3.
[00159] Effects on cellular proliferation by the various compounds of the

present invention are summarized and shown in Table 4 below.

Inhibition effects of compounds of interest on PI3K/Akt/mTOR signal
transduction pathway in PC-3 cell are summarized and shown in Table 5 below.
[00161]

Table 1:

% % % % %
Compound|Inhibition|Compound|Inhibition{Compound|Inhibition|Compound|Inhibition|Compound|Inhibition
@ 10pM @ 10pM @ 1ouM @ 10uM @ 10pM
MTR-0037} 98% [MTR-0186| 96% |MTR-0268| 97% |[MTR-0351| 99% |MTR-0438| 99%
MTR-0043| 96% [MTR-0191| 100% |MTR-0270| 96% |MTR-0352| 94% |MTR-0440( 89%
MTR-0054| 81% [MTR-0193| 81% |MTR-0271] 98% |MTR-0353| 96% |MTR-0442| 96%
MTR-0069| 98% |MTR-0195( 101% |MTR-0273| 99% |MTR-0356| 82% |MTR-0443( 100%
MTR-0073| 86% [|MTR-0197 97% |MTR-0274| 99% |[MTR-0358| 100% |MTR-0446] 101%
MTR-0077} 87% . MTR-0198| 87% [MTR-0275| 97% |[MTR-0360| 95% |[MTR-0449{ 100%
MTR-0079( 83% [MTR-0199} 99% |[|MTR-0276| 82% |[MTR-0361| 95% [|MTR-0452| 100%
MTR-0081| 95% [MTR-0200| 84% {MTR-0277{ 99% |[MTR-0362| 84% [|MTR-0453| 101%
MTR-0083| 99% |MTR-0202| 96% |MTR-0278 100% |MTR-0363} 93% |MTR-0454( 100%
MTR-0091} 92% |MTR-0205| 100% |MTR-0280| 95% |[MTR-0364| 100% |MTR-0455] 100%
MTR-0098| 86% |MTR-0210f 96% |MTR-0282| 99% |MTR-0365| 99% |MTR-0456| 101%
MTR-0102| 81% |MTR-0211| 98% |MTR-0283} 100% |MTR-0366| 85% |MTR-0457| 98%
MTR-0106| 96% |MTR-0212| 85% |MTR-0286, 93% |MTR-0368| 97% |MTR-0459| 88%
MTR-0108| 89% {MTR-0213| 84% |MTR-0288| 98% |MTR-0369; 98% |MTR-0461| 99%
MTR-0116| 81% [MTR-0215] 96% |MTR-0289| 91% |MTR-0370| 97% |MTR-0462( 99%
MTR-0118| 94% |MTR-0216( 94% |MTR-0291{ 89% |MTR-0372| 96% |MTR-0463 97%
MTR-0120| 98% |MTR-0220( 102% |MTR-0293| 83% |MTR-0373| 81% |MTR-0464 96%
MTR-01211 94% [MTR-0221| 101% |MTR-0297| 83% |MTR-0376] 96% |MTR-0465| 97%
MTR-0123| 91% [|MTR-0222 93% |MTR-0299| 97% |MTR-0377| 97% |MTR-0468| 97%
MTR-0124| 99% [MTR-0225( 101% |MTR-0303| 90% |MTR-0378| 96% |MTR-0469 93%
MTR-0125| 96% |MTR-0226f 90% |MTR-0304| 90% |MTR-0380{ 91% |MTR-0470| 88%
MTR-0128( 99% |MTR-0227| 99% |MTR-0305| 82% |MTR-0381| 92% |MTR-0471| 94%
MTR-0129} 96% |MTR-0228| 101% [MTR-0306| 90% [|MTR-0382( 99% |MTR-0472| 95%
MTR-0132| 98% |MTR-0229) 100% |MTR-0307| 82% |MTR-0385| 98% |MTR-0474] 88%
MTR-0133| 93% [MTR-0231( 97% |MTR-0308| 93% |MTR-0387| 96% |MTR-0476 99%
MTR-0135 90% |[MTR-0232| 95% |MTR-0310| 86% |MTR-0388| 100% |MTR-0477| 99%
MTR-0137| 84% {MTR-0233 91% |MTR-0312| 94% |MTR-0391| 100% |MTR-0478] 99%
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MTR-0139| 85% |MTR-0236{ 98% |MTR-0313] 98% |[MTR-0392| 102% |MTR-0479| 95%
MTR-0141| 96% |MTR-0237{ 85% |MTR-0314{ 98% |MTR-0394| 101% |MTR-0480| 90%
MTR-0142| 98% |MTR-0238} 95% |MTR-0316{ 99% |MTR-0398| 89% |MTR-0481 98%
MTR-0145| 100% |MTR-0239| 89% |MTR-0317| 93% |[MTR-0400| 853% |MTR-0483| 88%
MTR-0147| 95% |[MTR-0241 99% |MTR-0318| 91% |MTR-0401| 101% |[MTR-0484] 95%
MTR-0149| 93% |MTR-0242( 96% |MTR-0319| 84% |MTR-0403| 88% |MTR-0485{ 100%
MTR-0150| 87% |MTR-0243| 92% [MTR-0322| 94% |MTR-0404| 97% |MTR-0486| 88%
MTR-0152| 98% |MTR-0244| 99% |MTR-0323( 100% |MTR-0405| 97% |MTR-0487| 98%
MTR-0159| 97% |MTR-0245| 94% |MTR-0324| 81% |MTR-0406| 97% |MTR-0488( 94%
MTR-162 95% |MTR-0246| 96% |MTR-0325 ' 100% |MTR-0407| 96% |MTR-0489| 96%
MTR-0164| 91% |MTR-0248| 95% |MTR-0326| 101% |MTR-04 1.0 85% |MTR-0490| 102%
MTR-0165| 99% |MTR-0249( 97% |MTR-0328| 85% |MTR-0411] 93% [|MTR-0491( 100%
MTR-0167| 89% |MTR-0250| 98%  |MTR-0329| 97% |MTR-0412{ 98% |MTR-0492( 100%
MTR-0168{ 91% |MTR-0251| 98% |MTR-0334| 93% |MTR-0415| 81% |MTR-0493| 99%
MTR-0169] 96% |MTR-0252| 82% |MTR-0335| 89% |MTR-0419| 82% |MTR-0494| 86%
MTR-0172| 86% |MTR-0253} 99% |MTR-0336| 89% |MTR-0420| 92% |MTR-0495| 100%
MTR-173 92% |MTR-0256| 90% [|MTR-0337} %6% |MTR-0421| 99% MTr-0496 95%
MTR-0176| 96% |MTR-0257 93% |MTR-0338| 94% |MTR-0423| 95%
MTR-0177| 84% |[MTR-0261| 98% |MTR-0341 83% |{MTR-0424] 100%
MTR-0178| 90% |MTR-0262| 90% |MTR-0343| 92% |MTR-0426| 97%
MTR-01 82 99% |MTR-0264| 86% |MTR-0344( 92% |MTR-0427 97%
MTR-0183} 95% |MTR-0265| 96% {MTR-0345| 95% |[MTR-0430| 86%
MTR-0184{ 98% |MTR-0266} 96% [MTR-0347{ 96% |MTR-0435| 90%
MTR-0185| 99% [MTR-0267| 98% [MTR-0350] 95% |MTR-0436} 99%

Table 2:

ICsp of 1Csp0of ICspof 1Cs0 of

Compounds{ Kinase |Compounds| Kinase |Compounds| Kinase |Compounds| Kinase
' [nM] (nM] [nM] [nM]
MTR-0069 142.6 MTR-0238 2252 MTR-0337 27222 MTR-0443 76.8
MTR-0081 2923 MTR-0241 8.1 MTR-0347 174.5 MTR-0446 56.6
MTR-0083 107.2 MTR-0242 107.2 MTR-0351 65.7 - | MTR-0449 79.2
MTR-0106 234.9 MTR-0244 18 MTR-0353 194.6 MTR-0452 155.1

MTR-0124 102.5 MTR-0246 | 228.1 MTR-0358 26.8 MTR-0453 30.2
MTR-0128 2534 MTR-0248 96.4 MTR-0364 70.4 MTR-0454 110.9
MTR-0132 116.3. MTR-0249 116.7 MTR-0365 179.9 MTR-0455 423

MTR-0142 2573 MTR-0250 150.2 MTR-0368 834 MTR-0456 119.3
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MTR-0152 206.8 MTR-0251 146.1 MTR-0369 214.1 MTR-0457 5.8

MTR-0165 233.2 MTR-0253 | - 625 MTR-0370 86 MTR-0461 138.2
MTR-0173 198.1 MTR-0257 74.4 MTR-0372 2024 MTR-0462 101.1
MTR-0176 210.1 MTR-0261 86.8 MTR-0376 130.3 MTR-0463 47.8 -
MTR-0182 2753 MTR-0262 8 MTR-0378 133.2 M;FR-0464 75.1

MTR-0134 102.3 MTR-0265 171.9 MTR-0380 221.2 MTR-0465 124.1
MTR-0185 223.5 MTR-0266 256.7 MTR-0382 67.7 MTR-0469 193.5
MTR-0195 | 1164 MTR-0267 109.1 MTR-0385 | 215 | MTR-0471 252
MTR-0197 110.4 MTR-0268 237.7 MTR-0387 140.8 MTR-0472 117.4
MTR-0199 161.8 MTR-0271 89.6 MTR-0338 79.6 MTR-0476 175.9
MTR-0202 253.6 MTR-0273 81.1 MTR-0391 54 - | MTR-0477 23.7
MTR-0205 116.4 MTR-0274 105.6 MTR-0392 19.6 MTR-0478 25.1
MTR-0211 226.9 MTR-0277 78.3 MTR-0394 70.4 MTR-0481 169.3
MTR-0215 52.5 MTR-0278 67 MTR-0401 64.8 . MTR-0484 58.1
MTR-0216 133.9 MTR-0282 47.7 MTR-0404 148.5 - MTR-0487 86.7
MTR-0220 72.2 MTR-0283 30.5 MTR-0405 49.5 MTR-0488 255.5
MTR-0221 134.6 MTR-0288 78.9 MTR-0406 179.7 MTR-0489 267.7
MTR-0222 11.5 MTR-0299 177 MTR-0407 219.5
MTR-0225 101.2 MTR-0303 2379 MTR-0412 136.93
MTR-0226 212.6 MTR-0308 48.6 MTR-0420 65.7
MTR-0227 18.8 MTR-0313 2143 MTR-0421 58.8
MTR-0228 82.6 MTR-0314 169.7 MTR-0424 30.1
MTR-0229 241 MTR-0316 93.9 MTR-0426 173.9
MTR-0231 105.2 MTR-0322 93 MTR-0427 97.7
MTR-0232 184.7 MTR-0323 50.1 MTR-0436 69.4
MTR-0233 80.1 MTR-0325 24.8 MTR-0438 511

| MTR-0236 80.7 MTR-0326 40.9 MTR-0442 39
Table 3:
% inhibition @ 500nM % inhibition @ S00nM % inhibition @ 500nM
Compound Compound Compound
pl10a p110p pl10a p110p pl10a pl110p

MTR-0043| 85.40% 44.80% |MTR-0257| 95.50% 62.40% |MTR-0387| 83.10% 27.70%

MTR-0069| 53.80% 4.10% |[MTR-0261| 58.40% 8.80% [MTR-0391| 51.70% 29.10%

MTR-0083| 44.80% 9.00% |MTR-0262| 56.30% 18.00% |MTR-0392| 46.60% 31.30%

MTR-0091| 60.90% 16.20% |MTR-0267| 83.70% 54.10% |MTR-0394| 70.50% 67.20%
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MTR-0124| 49.10% -2.60% |MTR-0270( 41.10% 20.00% |MTR-0398| 47.00% 21.80%

MTR-0128] 85.80% 17.30% |{MTR-0271| 94.50% 53.80% |MTR-0401( 41.70% | . 16.20%

MTR-0133| 70.00% 4.50% |MTR-0273| 50.20% 28.30% |MTR-0404| 66.90% 22.70%

MTR-0135| 70.10% 14.20% |{MTR-0274| 59.00% 28.40% |MTR-0405| 52.50% 23.60%

MTR-0147| 52.40% 1.20% |MTR-0277| 61.90% 56.50% {MTR-0406| 78.40% 56.90%

MTR-0152| 83.00% 35.70% |MTR-0278 58.60% 31.00% |MTR-0407| 63.40% 48.60%

MTR-0162| 102.20% | 33.90% |MTR-0282] 76.80% 53.90% [MTR-0412| 82.70% 53.00%

MTR-0164| 84.70% 42.10% |MTR-0283| 72.90% 53.40% |[MTR-0420| 58.60% 8.30%

MTR-0165| 100.80% | 66.20% |MTR-0288| 79.20% | 32.60% |MTR-0421| 98.70% 51.30%

MTR-0168| 65.00% 20.20% |MTR-0299( 44.30% 6.710% |MTR-0424| 71.50% 27.10%

MTR-0169| 52.70% 3.20% |MTR-0308| 106.50% | 37.50% |MTR-0426| 58.40% 39.70%

MTR-0173} 82.10% 32.40% |[MTR-0313| 86.90% 30.40% |MTR-0427} 71.10% 76.20%

MTR-0178| 48.80% 8.20% |MTR-0316| 55.90% 27.90% |MTR-0436 71.50% 51.90%

MTR-0197| 59.80% 20.30% |MTR-0322| 44.20% 13.20% |MTR-0442( 79.10% 48.50%

MTR-0205| 42.60% 6.00% |MTR-0323| 90.80% 49.50% |MTR-0446| 66.30% 40.70%

MTR-0211| 42.00% 24.40% |MTR-0325( 91.50% 36.90% |MTR-0449| 75.40% 92.50%

MTR-0215} 53.60% 24.10% |MTR-0326{ 90.70% 42.30% |MTR-0454| 74.40% 30.30%

MTR-0222| 44.30% 16.50% [MTR-0347! 80.60% 63.50% |MTR-0455| 48.90% 19.80%

MTR-0225| 43.80% 14.30% |MTR-0351| 52.30% 32.00% |MTR-0456| 52.60% 30.60%

MTR-0226| 45.70% 25.20% |MTR-0358( 97.80% 97.80% |MTR-0457} 47.40% 22.30%

MTR-0227| 87.00% 38.20% |[MTR-0368} 101.40% | 60.90% |[MTR-0461| 93.40% 46.70%

MTR-0228| 74.40% 33.20% |MTR-0370( 61.80% 40.80% |MTR-0462| 67.90% 38.30%

MTR-0236| 61.20% 17.60% |MTR-0372( 95.50% 47.90% |MTR-0469| 81.70% 70.70%

MTR-0241| 94.80% 53.70% [MTR-0376| 79.40% 47.90%

MTR-0242| 96.30% 22.80% |MTR-0378| 84.50% 30.00%

MTR-0244| 60.00% 26.30% |MTR-0380( 100.60% | 67.00%

MTR-0246| 43.30% 10.90% |MTR-0382| 95.90% 53.30%

MTR-0248| 45.80% 3.60% |MTR-0385| 64.00% 36.80%

Table‘ 4:
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MIR- 0299 2499 49 384 39 MIR-0424 118 2 51 1 MIR- 0303 223 8 46 1

MIR- 0426 962 58 282 11
WO 2011/080568 PCT/IB2010/003347
ICs4, nM 1Cs, nM I1Csp, nM
L A549 PC3 A549 PC3 A549 PC3
Compoun Compou Compou
MTR-0124 | 566+ 12 | 390+9 | MTR-0322 | 3021 109+0 | MTR-0436 | 299+ 10 78+4
MTR-0128 | 914+29 | 499445 | MTR-0323 [ 1041 +23 | 86+3 MTR-0438 | 116+4 48 = 1
MTR-0142 | 488 £56 | 41690 | MTR-0325 53+£2 16 +1 MTR-0442 | 392+15 | 110+ 10
MTR-0145 | 1358+340 |~ 43220 | MTR-0326 | 1029+£19 | 147+ 10 | MTR-0443 | 529+7 131+6
MTR-0191 | 373+14 374+18 | MTR-0337 | 457 +38 154+ 6 | MTR-0446 | 379 13 130+ 8
MTR-0197 1152 18+1 MTR-0347 | 3133 154+8 | MTR-0449 | 1050+ 12| 95x7
MTR-0205 | 673x19 130+5 MTR-0350 | 614 +28 188+ 6 | MTR-0452 82+3 3241
MTR-0221 | 710£76 32743 | MTR-0353 | 5577 396 +6 | MTR-0453 | 206+ 1 56+2
MTR-0222 88+17 3047 MTR-0358 | 1441 34+1 MTR-0454 | 215+ 1 54+ 1
MTR-0225 | 1535113 | 333+24 | MTR-0364 | 462 +38 142+ 14 | MTR-0455 | 309+ 16 72+2
MTR-0227 | 223 +20 49+3 MTR-0365 74+£5 23+ 1 MTR-0456 | 2088 =34 | 362+25
MTR-0228 (1029 + 114 193+8 | MTR-0368 | 214+2 74 +£2 MTR-0457 | 11£02 | 6.5+£03
MTR-0241 129+ 5 61=x4 MTR-0369 | 2806 44 + 4 MTR-0461 177+3 | 64£2
MTR-0242 | 748 £ 140 | 2861 | MTR-0370 | 287+5 92+4 MTR-0462 | 448 +23 182+6
MTR-0244 | 891 + 64 70+9 MTR-0372 | 332+20 | 204+7 | MTR-0463 | 222+ 15 32+1
MTR-0246 | 1449+29 | 433 +10 | MTR-0376 | 595+33 | 142+ 10 | MTR-0464 | 12 -}:_0'.8 24+0
MTR-0248 | 145+5 17827 | MTR-0377 | 598+ 18 | 205+6 | MTR-0465 | 197+3 | 137+2
MTR-0250 | 834+37 | 305+24 | MTR-0378 | 1863 113+ 11 | MTR-0469 39+2 57+0
MTR-0251 [ 2062+ 75| 456+23 | MTR-0382 74+5 19+1 MTR-0471 34+2
MTR-0253 (2478 £367| 268 +44 | MTR-0385 | 361+13 | 396+6 MTR-0472 226 + 19
MTR-0257 | 501 +23 | 119+ 14 | MTR-0387 | 148+ 10 88+3 MTR-0476 | 1376 15+0
MTR-0261 { 512 £25 111+£2 | MTR-0388 | 250+8 1363 | MTR-0477 | 1221 102 + 1
MTR-0262 | 56149 | 130+4 | MTR-0391 60 8§£0 MTR-0478 | 1074 102+ 1
MTR-0267 |3492 % 156] 207+7 | MTR-0392 | 1887 220 MTR-0481 | 608 £ 14 | 424 +26
MTR-0271 155+1 97+4 MTR-0394 | 431+ 10 71+2
MTR-0273 | 660 + 40 1626 | MTR-0398 | 46028 | 179+ 14
MTR-0274 | 135+ 11 57+2 | MTR-0401 | 685+35 169 + 3
MTR-0277 | 561 £ 30 86+3 MTR-0404 | 273 +1 109+0
MTR-0278 67+3 390 MTR-0405 88+6 74 +£2
MTR-0280 | 38223 126 £8 | MTR-0406 | > 10000 285+5
MTR-0282 {7571 +£755| 148+ 14 | MTR-0407 | > 10000 | 386+ 16
MTR-0283 |3721 £ 341| 283 +31 | MTR-0420 | 2341 148 +2
MTR-0288 3982 +£275| 252+27 | MTR-0421 87+1 371
MTR-0299 | 2499 +49 | 384+39 | MTR-0424 | 118+2 511
MTR-0303 | 2238 46 + 1 MTR-0426 | 962+ 58 | 282+ 11
MTR-0308 | 219 11 62+2 MTR-0427 | 1798 £521 125+2
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MIR- 0308 21911 62 2 MIR-0427 1798 52
conpound p-S6K (NTORC1) p-Alct S473 (nTORC2) p-Al ct T308 (Pl 3K)

125 2

Tabl e 5:

WO 2011/080568 PCT/IB2010/003347
Table S:
ICsp(nM)
p-S6K p-Akt S473 p-Akt T308
compound (mTORCI) (mTORC2) (PI3K)
PI-103 64.86 35.61 86.73
GDC-O941 451.34 11.49 158.49
BEZ-235 | <10 28.91 892.1
Rapamycin <10 <10 >1000
MTR-0227 11.64 184.73 141.29
MTR-0325 <10 74.49 >1000
MTR-0358 <10 491.45 >1000
MTR-0391 <10 19.14 290.64
MTR-0392 35.03 17.91 <10 -
MTR-0394 <10 11.11 <10
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What is claimed is:

1. A compound of formula (I):

R! is selected from:

(i) a group of the following formula:
|G

P is Cs aryl optionally substituted by halogen, -OH, -NHz, or

wherein

-OC+-Cealkyl; an unsubstituted 6-membered heteroaryl comprising 1 - 2
N heteroatoms; an unsubstituted indole group; or, an unsubstituted
indazole group;

Q is selected from —H, —OR, —SR, —Halo, -NR3R4, -OS(O)mR, -OC(O)R,
-OC(O)NHR,  -S(O)mNR3R4, -NRC(O)R, -NRS(O)mR, -NRC(O)NR3R4,
and -NRC(S)NR3R4 , wherein each R, R3, and R4 is independently selected from
H,

C-Cs alkyl, optionally substituted by halogen, -N(C+-Czalkyl)a,

a 5-, 6-membered heterocyclic group comprising 1 - 2 heteroatoms
selected from N and O,

a 6-membered heterocyclic group comprising 1 - 2 heteroatoms selected
from N and O, optionally substituted by Ci-Cealkyl, Cs aryl group
optionally substituted by one or two substituents selected from halogen,
-OC1-Caalkyl, -CFs, -NH2, -C(O)NHz, -NHC(O)C1-Caalkyl, -N(C+-Csalkyl)2,
-COOH, -SO2NH2, -S0O2C+-Csalkyl, -NHSO2C+-Czalkyl, -CO2C+-Csalkyl,
dioxymethylene group, -NHC(O)CFs, -C(O)NH(CHz2)2-N(C1-Csalkyl)2,
-O(CH2)2N(C+-Csalkyl)z,

a 6-membered heterocyclyl comprising 1 - 2 heteroatoms selected from
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N, O and S, optionally substituted oxo, Ci-Czalkyl, or -SO2C1-Csalkyl,
-C(0)-6-membered heterocyclyl, optionally substituted C1-Csalkyl,

a 6-membered heteroaryl comprising 1 - 2 N heteroatoms, optionally
substituted by one or two substituents selected from a 6-membered
heterocyclyl and -SC+-Csalkyl, or

a 5-, 6-membered heteroaryl group comprising 1 - 2 heteroatoms selected
from N, O and S, optionally condensed with benzene ring and optionally
substituted by halogen, -CO2C+-Csalkyl, oxo, -NHC(O)Ci-Cazalkyl,
C1-Csalkyl, a 6-membered heterocyclyl comprising 2 heteroatoms
selected from N and O, optionally substituted C+-Csalkyl; m is 1 or 2; or R3
and R4 together with the nitrogen atom to which they are attached form a saturated 5-
or 6- membered N-containing heterocyclic group which is unsubstituted or substituted
by Ci-Csalkyl, -SO2C+-Czalkyl, or oxo; -C(O)R, -C(O)N(R) and -S(O)mR
wherein R and m are as defined above;

Y is selected from -O-(CH2)xn-, -S-(CH2)a-, and -S(O)m(CHb2)n- wherein m is 1, n
is 0 or an integer of 1 to 2, and R? is selected from H or a group -NR3R4 wherein R3
and R4 are as defined above;

Z is selected from halo, -(CH2);COOR, -(CH2)sCONR3R4, -(CH2)sCH2NR3R4,
wherein s is O or an integer of 1 to 2 and wherein R, R3 and R4 are as defined above;
an unsubstituted 6-membered heteroaryl comprising one heteroatom N ,
substituted or unsubstituted 6-membered heterocyclyl comprising two
heteroatoms selected from N and O, wherein the substituent is selected
from C1-Czalkyl and C+-Csalkylsulfonyl; and

W is selected from a morpholine ring and a pyrridine ring;
or a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1, wherein
P is Csaryl optionally substituted by halogen, -OH, -NH>, or
-OC1-Cealkyl.

3. A compound according to claim 1 or 2, wherein

W is a morpholine ring.

4. A compound according to any one of claims 1-3, wherein

Z is selected from halo and -(CH2)sCOOR.
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5. A compound according to any one of claims 1-4, wherein

Q is -NRC(O)NR3Rj4.
6. A compound according to any one of claims 1-5, wherein Y is -O-(CH2)n- or
-S-(CH2)n-.
7. A compound selected from:
5-Ethoxy-2-(3-hydroxy-phenyl)-6-morpholin-4-yl-pyrimidine-4-carboxylic acid ethyl
ester (MTR-0037)
5-Ethoxy-2-(4-hydroxy-3-methoxy-phenyl)-6-morpholin-4-yl-pyrimidine-4-carboxyli
c acid ethyl ester (MTR-0038)
5-Ethoxy-2-(3-fluoro-4-methoxy-phenyl)-6-morpholin-4-yl-pyrimidine-4-carboxylic
acid ethyl ester (MTR-0039)
2-(3-Amino-phenyl)-5-ethoxy-6-morpholin-4-yl-pyrimidine-4-carboxylic acid ethyl
ester (MTR-0040)
3-[4-(2-Dimethylamino-ethoxy)-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl]-
phenol (MTR-0043)
3-[4-(2-Dimethylamino-ethoxy)-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl]-
phenol (MTR-0046)
3-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenylamine (MTR-0047)
2-(3,5-Difluoro-phenyl)-5-ethoxy-6-morpholin-4-yl-pyrimidine-4-carboxylic acid
ethyl ester (MTR-0053)
5-Ethoxy-2-(1H-indol-5-yl)-6-morpholin-4-yl-pyrimidine-4-carboxylic acid ethyl
ester (MTR-0054)
5-Ethoxy-2-(1H-indol-6-yl)-6-morpholin-4-yl-pyrimidine-4-carboxylic  acid ethyl
ester (MTR-0055)
2-Benzo[ 1,3]dioxol-5-yl-5-ethoxy-6-morpholin-4-yl-pyrimidine-4-carboxylic acid
ethyl ester (MTR-0056)
5-Ethoxy-2-(1H-indazol-4-yl)-6-morpholin-4-yl-pyrimidine-4-carboxylic acid ethyl
ester (MTR-0057)
5-Ethoxy-2-(2-fluoro-3-methoxy-phenyl)-6-morpholin-4-yl-pyrimidine-4-carboxylic
acid ethyl ester(MTR-0058)
2-{3-[3-(4-Chloro-3-trifluoromethyl-phenyl)-ureido]-phenyl }-5-ethoxy-6-morpholin-
4-yl-pyrimidine-4-carboxylic acid ethyl ester (MTR-0059)
5-Ethoxy-6-morpholin-4-yl-2-[3-(3-phenyl-ureido)-phenyl]-pyrimidine-4-carboxylic
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acid ethyl ester (MTR-0060)
2-(4-Amino-phenyl)-5-ethoxy-6-morpholin-4-yl-pyrimidine-4-carboxylic acid ethyl
ester (MTR-0068)
5-Ethoxy-6-morpholin-4-yl-2-[4-(3-phenyl-ureido)-phenyl]-pyrimidine-4-carboxylic
acid ethyl ester (MTR-0069)
2-{4-[3-(4-Chloro-3-trifluoromethyl-phenyl)-ureido]-phenyl } -5-ethoxy-6-morpholin-
4-yl-pyrimidine-4-carboxylic acid ethyl ester (MTR-0070)
4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenylamine
(MTR-0071)
2-(3-Hydroxy-phenyl)-5-methoxy-6-morpholin-4-yl-pyrimidine-4-carboxylic acid
ethyl ester (MTR-0073)
5-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-1H-indole
(MTR-0074)
2-(1H-Indazol-4-yl)-5-methoxy-6-morpholin-4-yl-pyrimidine-4-carboxylic acid ethyl
ester (MTR-0075)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(4-chlo
ro-3-trifluoromethyl-phenyl)-urea (MTR-0076)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(6-chlo
ro-pyridin-3-yl)-urea (MTR-0077)
N-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-acetamid
e (MTR-0078)

2-{4-[3-(6-Chloro-pyridin-3-yl)-ureido]-phenyl } -5-ethoxy-6-morpholin-4-yl-pyrimidi
ne-4-carboxylic acid ethyl ester (MTR-0079)
5-Ethoxy-2-[4-(3-ethyl-ureido)-phenyl]-6-morpholin-4-yl-pyrimidine-4-carboxylic
acid ethyl ester (MTR-0081)
[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-urea
(MTR-0083)
4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-1H-indazole
(MTR-0084)

Methanesulfonicacid 3-(4-chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin
-2-yl)-phenyl ester (MTR-0086)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-phenyl-
urea (MTR-0091)

3-(4-Chloro-5-methanesulfonyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenol
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(MTR-0094)
N-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-methane
sulfonamide (MTR-0096)
4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenol(MTR-0098)
Methanesulfonic  acid  4-(4-chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin
-2-yl)-phenyl ester (MTR-0100)
5-Ethoxy-6-morpholin-4-yl-2-[4-(3-phenyl-thioureido)-phenyl]-pyrimidine-4-carboxy
lic acid ethyl ester (MTR-0102)
2-(4-Benzenesulfonylamino-phenyl)-5-ethoxy-6-morpholin-4-yl-pyrimidine-4-carbox
ylic acid ethyl ester (MTR-0103)
1-(2-Chloro-ethyl)-3-[4-(4-chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yI)
-phenyl]-urea (MTR-0108)
5-Ethoxy-2-(4-hydroxy-phenyl)-6-morpholin-4-yl-pyrimidine-4-carboxylic acid ethyl
ester (MTR-0111)
5-Ethoxy-2-(4-ethylcarbamoyloxy-phenyl)-6-morpholin-4-yl-pyrimidine-4-carboxylic
acid ethyl ester (MTR-0112)
5-Ethoxy-6-morpholin-4-yl-2-(4-phenylcarbamoyloxy-phenyl)-pyrimidine-4-carboxyl
ic acid ethyl ester (MTR-0113)

(2-Chloro-ethyl)-carbamic ~ acid  4-(4-chloro-5-methylsulfanyl-6-morpholin-4-yl
-pyrimidin-2-yl)-phenyl ester (MTR-0114)

Benzenesulfonic  acid  4-(4-chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin
-2-yl)-phenyl ester (MTR-0115)
3-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenol (MTR-0116)
5-Ethoxy-6-morpholin-4-yl-2-[4-(3-phenyl-ureido)-phenyl]-pyrimidine-4-carboxylic
acid (MTR-0118)
N-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-benzenes
ulfonamide (MTR-0119)
5-Ethoxy-6-morpholin-4-yl-2-[4-(3-phenyl-ureido)-phenyl]-pyrimidine-4-carboxylic
acid diethylamide (MTR-0120)
5-Ethoxy-6-morpholin-4-yl-2-(4-ureido-phenyl)-pyrimidine-4-carboxylic acid ethyl
ester (MTR-0121)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(4-dim
ethylamino-phenyl)-urea (MTR-0123)

1-{4-[5-Ethoxy-4-(morpholine-4-carbonyl)-6-morpholin-4-yl-pyrimidin-2-yl]-phenyl
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}-3-phenyl-urea (MTR-0124)
5-Ethoxy-6-morpholin-4-yl-2-[4-(3-phenyl-ureido)-phenyl]-pyrimidine-4-carboxylic
acid amide (MTR-0125)
Phenyl-carbamic acid 4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl ester
(MTR-0127)
1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-phenyl-urea
(MTR-0128)
1-Ethyl-3-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-urea
(MTR-0129)
Ethyl-carbamic acid 4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl ester
(MTR-0130)
4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-benzenesulfonamide
(MTR-0131)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-ethyl-u
rea (MTR-0132)
5-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-pyridin-2-ylamine
(MTR-0133)
1-[5-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-pyridin-2-yl]-3-ph
enyl-urea (MTR-0134)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(4-fluor
o-phenyl)-urea (MTR-0135)
1-[5-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-pyridin-2-yl]-3-et
hyl-urea (MTR-0136)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(3-fluor
o-phenyl)-urea (MTR-0137)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(3,4-dif
luoro-phenyl)-urea (MTR-0138)
5-Ethoxy-6-morpholin-4-yl-2-[4-(3-phenyl-ureido)-phenyl]-pyrimidine-4-carboxylic
acid (2-morpholin-4-yl-ethyl)-amide (MTR-0139)
5-Ethoxy-6-morpholin-4-yl-2-[4-(3-phenyl-ureido)-phenyl]-pyrimidine-4-carboxylic
acid (2-pyrrolidin-1-yl-ethyl)-amide (MTR-0140)
1-{4-[5-Ethoxy-4-morpholin-4-yl-6-(pyrrolidine-1-carbonyl)-pyrimidin-2-yl]-phenyl }
-3-phenyl-urea (MTR-0141)

1-{4-[5-Ethoxy-4-morpholin-4-yl-6-(piperidine-1-carbonyl)-pyrimidin-2-yl]-phenyl } -
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3-phenyl-urea (MTR-0142)
1-[5-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-pyridin-2-yl]-3-(3
-fluoro-phenyl)-urea (MTR-0143)
5-Ethoxy-6-morpholin-4-yl-2-[4-(3-phenyl-ureido)-phenyl]-pyrimidine-4-carboxylic
acid (2-diethylamino-ethyl)-amide (MTR-0144)
1-{4-[5-Ethoxy-4-(4-methanesulfonyl-piperazine- 1-carbonyl)-6-morpholin-4-yl-pyri
midin-2-yl]-phenyl }-3-phenyl-urea (MTR-0145)
2-(6-Amino-pyridin-3-yl)-5-ethoxy-6-morpholin-4-yl-pyrimidine-4-carboxylic  acid
ethyl ester (MTR-0146)
5-Ethoxy-2-{4-[3-(3-fluoro-phenyl)-ureido]-phenyl } -6-morpholin-4-yl-pyrimidine-4-
carboxylic acid ethyl ester (MTR-0147)
5-Ethoxy-6-morpholin-4-yl-2-[6-(3-phenyl-ureido)-pyridin-3-yl]-pyrimidine-4-carbox
ylic acid ethyl ester (MTR-0148)
5-Ethoxy-2-{4-[3-(4-fluoro-phenyl)-ureido]-phenyl } -6-morpholin-4-yl-pyrimidine-4-
carboxylic acid ethyl ester (MTR-0149)
2-{4-[3-(3,4-Difluoro-phenyl)-ureido]-phenyl }-5-ethoxy-6-morpholin-4-yl-pyrimidin
e-4-carboxylic acid ethyl ester (MTR-0150)
1-(4-Fluoro-phenyl)-3-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-urea
(MTR-0152)
4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenylamine (MTR-0153)
4-(5-Methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenylamine (MTR-0154)
4-(5-Methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenol (MTR-0155)
5-Ethoxy-2-{6-[3-(4-fluoro-phenyl)-ureido]-pyridin-3-yl }-6-morpholin-4-yl-pyrimidi
ne-4-carboxylic acid ethyl ester (MTR-0156)
2-{6-[3-(3,4-Difluoro-phenyl)-ureido]-pyridin-3-yl }-5-ethoxy-6-morpholin-4-yl-pyri
midine-4-carboxylic acid ethyl ester (MTR-0157)
5-Ethoxy-2-{6-[3-(3-fluoro-phenyl)-ureido]-pyridin-3-yl }-6-morpholin-4-yl-pyrimidi
ne-4-carboxylic acid ethyl ester (MTR-0158)
1-Ethyl-3-[4-(5-methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-urea
(MTR-0159)
4-[5-Ethoxy-4-(4-methanesulfonyl-piperazin- 1-ylmethyl)-6-morpholin-4-yl-pyrimidin
-2-yl]-1H-indazole (MTR-0160)
4-[5-Ethoxy-4-(4-methanesulfonyl-piperazin- 1-ylmethyl)-6-morpholin-4-yl-pyrimidin

-2-yl]-phenylamine (MTR-0161)
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1-[4-(5-Methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-phenyl-urea
(MTR-0162)
4-(5-Methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-benzenesulfonamide
(MTR-0163)
1-(3-Fluoro-phenyl)-3-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-urea
(MTR-0164)
1-(3,4-Difluoro-phenyl)-3-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-
urea (MTR-0165)
[2-(4-Amino-phenyl)-5-ethoxy-6-morpholin-4-yl-pyrimidin-4-yl]-methanol
(MTR-0166)
1-(4-Fluoro-phenyl)-3-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-thio
urea (MTR-0167)
1-(3-Fluoro-phenyl)-3-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-thio
urea (MTR-0168)
1-{4-[5-Ethoxy-4-(4-methanesulfonyl-piperazin-1-ylmethyl)-6-morpholin-4-yl-pyrimi
din-2-yl]-phenyl }-3-phenyl-urea (MTR-0169)
4-[5-Ethoxy-4-(4-methyl-piperazin- 1 -ylmethyl)-6-morpholin-4-yl-pyrimidin-2-yl]-1H
-indazole (MTR-0170)
4-[5-Ethoxy-4-(4-methyl-piperazin- 1-ylmethyl)-6-morpholin-4-yl-pyrimidin-2-yl]-ph
enylamine (MTR-0171)
1-{4-[5-Ethoxy-4-(4-methyl-piperazin-1-ylmethyl)-6-morpholin-4-yl-pyrimidin-2-yl]-
phenyl }-3-phenyl-urea (MTR-0172)
1-{4-[4-(4-Methanesulfonyl-piperazin-1-yl)-5-methylsulfanyl-6-morpholin-4-yl-pyri
midin-2-yl]-phenyl}-3-phenyl-urea (MTR-0173)
4-(5-Ethoxy-4-morpholin-4-yl-6-morpholin-4-ylmethyl-pyrimidin-2-yl)-1H-indazole
(MTR-0174)
4-(5-Ethoxy-4-morpholin-4-yl-6-morpholin-4-ylmethyl-pyrimidin-2-yl)-phenylamine
(MTR-0175)
1-[4-(5-Ethoxy-4-morpholin-4-yl-6-morpholin-4-ylmethyl-pyrimidin-2-yl)-phenyl]-3-
phenyl-urea (MTR-0176)
1-(3,4-Difluoro-phenyl)-3-[4-(5-methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-ph
enyl]-urea (MTR-0177)
1-(4-Fluoro-phenyl)-3-[4-(5-methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl

]-urea (MTR-0178)
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3-[5-Ethoxy-4-(4-methanesulfonyl-piperazin-1-ylmethyl)-6-morpholin-4-yl-pyrimidin
-2-yl]-phenol (MTR-0180)
2-(4-Amino-phenyl)-5-methoxy-6-morpholin-4-yl-pyrimidine-4-carboxylic acid ethyl
ester (MTR-0181)
5-Methoxy-6-morpholin-4-yl-2-[4-(3-phenyl-ureido)-phenyl]-pyrimidine-4-carboxyli
c acid ethyl ester (MTR-0182)
5-Methoxy-6-morpholin-4-yl-2-[4-(3-phenyl-ureido)-phenyl]-pyrimidine-4-carboxyli
¢ acid (MTR-0183)
1-{4-[5-Methoxy-4-(morpholine-4-carbonyl)-6-morpholin-4-yl-pyrimidin-2-yl]-phen
yl}-3-phenyl-urea (MTR-0184)
1-{4-[4-(4-Methanesulfonyl-piperazine-1-carbonyl)-5-methoxy-6-morpholin-4-yl-pyr
imidin-2-yl]-phenyl }-3-phenyl-urea (MTR-0185)
1-{4-[5-Ethoxy-4-(4-methyl-piperazine-1-carbonyl)-6-morpholin-4-yl-pyrimidin-2-yl
]-phenyl }-3-phenyl-urea (MTR-0186)
[2-(4-Amino-phenyl)-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-4-yl]-acetic acid
methyl ester (MTR-0187)
{5-Methylsulfanyl-6-morpholin-4-yl-2-[4-(3-phenyl-ureido)-phenyl]-pyrimidin-4-yl } -
acetic acid methyl ester (MTR-0188)
{5-Methylsulfanyl-6-morpholin-4-yl-2-[4-(3-phenyl-ureido)-phenyl]-pyrimidin-4-yl } -
acetic acid (MTR-0189)
2-{5-Methylsulfanyl-6-morpholin-4-yl-2-[4-(3-phenyl-ureido)-phenyl]-pyrimidin-4-yl
}-acetamide (MTR-0192)
1-[4-(5-Ethoxy-4-morpholin-4-yl-6-piperidin-1-ylmethyl-pyrimidin-2-yl)-phenyl]-3-p
henyl-urea (MTR-0193)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-methyl-
urea (MTR-0195)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-morpho
lin-4-yl-urea (MTR-0196)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-pyridin
-3-yl-urea (MTR-0197)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(2-mor
pholin-4-yl-ethyl)-urea (MTR-0198)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(2-di

methylamino-ethoxy)-phenyl]-urea (MTR-0199)
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1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-thiazol-
2-yl-urea (MTR-0200)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(4-met
hyl-piperazin-1-yl)-urea (MTR-0201)
5-Ethoxy-2-[4-(3-methyl-ureido)-phenyl]-6-morpholin-4-yl-pyrimidine-4-carboxylic
acid ethyl ester (MTR-0202)

5-Ethoxy-2-{4-[(morpholine-4-carbonyl)-amino]-phenyl } -6-morpholin-4-yl-pyrimidi
ne-4-carboxylic acid ethyl ester (MTR-0203)
2-{4-[3-(3-Dimethylamino-propyl)-ureido]-phenyl } -5-ethoxy-6-morpholin-4-yl-pyri
midine-4-carboxylic acid ethyl ester (MTR-0204)
5-Ethoxy-6-morpholin-4-yl-2-[4-(3-pyridin-3-yl-ureido)-phenyl]-pyrimidine-4-carbox
ylic acid ethyl ester (MTR-0205)
5-Ethoxy-2-{4-[3-(4-methyl-piperazin-1-yl)-ureido]-phenyl }-6-morpholin-4-yl-pyrim
idine-4-carboxylic acid ethyl ester (MTR-0206)
1-[4-(5-Methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(2-morpholin-4-
yl-ethyl)-urea (MTR-0207)
1-(3-Dimethylamino-propyl)-3-[4-(5-methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl
)-phenyl]-urea (MTR-0208)

1-(4-Methyl-piperazin- 1-yl)-3-[4-(5-methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)
-phenyl]-urea (MTR-0209)
1-Methyl-3-[4-(5-methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-urea
(MTR-0210)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(3-fluor
0-4-morpholin-4-yl-phenyl)-urea (MTR-0211)
4-{3-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido
}-benzoic acid ethyl ester (MTR-0212)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-0
xo-morpholin-4-yl)-phenyl]-urea (MTR-0213)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(3-trifl
uoromethyl-phenyl)-urea (MTR-0214)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(4-m
ethyl-piperazin-1-yl)-phenyl]-urea (MTR-0215)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(4-thio

morpholin-4-yl-phenyl)-urea (MTR-0216)
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5-Ethoxy-6-morpholin-4-yl-2-{4-[3-(2-morpholin-4-yl-ethyl)-ureido]-phenyl } -pyrimi
dine-4-carboxylic acid ethyl ester (MTR-0217)
5-Ethoxy-6-morpholin-4-yl-2-(2-phenylamino-1H-benzoimidazol-5-yl)-pyrimidine-4-
carboxylic acid ethyl ester (MTR-0218)
5-Ethoxy-6-morpholin-4-yl-2-[4-(3-morpholin-4-yl-ureido)-phenyl]-pyrimidine-4-car
boxylic acid ethyl ester (MTR-0219)
5-Ethoxy-6-morpholin-4-yl-2-[4-(3-thiazol-2-yl-ureido)-phenyl]-pyrimidine-4-carbox
ylic acid ethyl ester (MTR-0220)
5-Ethoxy-2-{4-[3-(3-fluoro-4-morpholin-4-yl-phenyl)-ureido]-phenyl } -6-morpholin-4
-yl-pyrimidine-4-carboxylic acid ethyl ester (MTR-0221)
5-Ethoxy-6-morpholin-4-yl-2-(4-{3-[4-(3-oxo-morpholin-4-yl)-phenyl]-ureido } -phen
yD)-pyrimidine-4-carboxylic acid ethyl ester (MTR-0222)
5-Ethoxy-6-morpholin-4-yl-2-{4-[3-(3-trifluoromethyl-phenyl)-ureido]-phenyl } -pyri
midine-4-carboxylic acid ethyl ester (MTR-0223)
1-[4-(5-Methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-morpholin-4-yl-u
rea (MTR-0224)
1-[4-(5-Methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-pyridin-3-yl-urea
(MTR-0225)
1-(3-Fluoro-4-morpholin-4-yl-phenyl)-3-[4-(5-methylsulfanyl-4-morpholin-4-yl-pyri
midin-2-yl)-phenyl]-urea (MTR-0226)
1-[4-(5-Methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-0xo-morph
olin-4-yl)-phenyl]-urea (MTR-0227)
1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-pyridin-3-yl-urea
(MTR-0228)
1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-methyl-urea
(MTR-0229)
5-Ethoxy-6-morpholin-4-yl-2-[4-(3-pyridin-2-yl-ureido)-phenyl]-pyrimidine-4-carbox
ylic acid ethyl ester (MTR-0230)

5-Ethoxy-2-(4-{3-[4-(4-methyl-piperazin- 1-yl)-phenyl]-ureido } -phenyl)-6-morpholin
-4-yl-pyrimidine-4-carboxylic acid ethyl ester (MTR-0231)
5-Ethoxy-6-morpholin-4-yl-2-{4-[3-(4-thiomorpholin-4-yl-phenyl)-ureido]-phenyl } -p
yrimidine-4-carboxylic acid ethyl ester (MTR-0232)
5-Ethoxy-6-morpholin-4-yl-2-{4-[3-(4-morpholin-4-yl-phenyl)-ureido]-phenyl } -pyri

midine-4-carboxylic acid ethyl ester (MTR-0233)
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2-{4-[3-(2-Amino-phenyl)-thioureido]-phenyl } -5-ethoxy-6-morpholin-4-yl-pyrimidin
e-4-carboxylic acid ethyl ester (MTR-0234)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(4-mor
pholin-4-yl-phenyl)-urea (MTR-0235)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[6-(4-m
ethyl-piperazin-1-yl)-pyridin-3-yl]-urea (MTR-0236)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(6-mor
pholin-4-yl-pyridin-3-yl)-urea (MTR-0237)
1-{4-[4-(4-Methyl-piperazin-1-yl)-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl
]-phenyl }-3-pyridin-3-yl-urea (MTR-0238)
1-(3,4-Dimethoxy-phenyl)-3-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl
]-urea (MTR-0239)
1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(3-trifluoromethyl-phe
nyl)-urea (MTR-0240)
1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-oxo-morpholin-4
-yl)-phenyl]-urea (MTR-0241)
1-(3-Fluoro-4-morpholin-4-yl-phenyl)-3-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-
2-yl)-phenyl]-urea (MTR-0242)
2-[4-(1H-Benzoimidazol-2-ylamino)-phenyl]-5-ethoxy-6-morpholin-4-yl-pyrimidine-
4-carboxylic acid ethyl ester (MTR-0243)
2-{4-[3-(4-Carbamoyl-phenyl)-ureido]-phenyl }-5-ethoxy-6-morpholin-4-yl-pyrimidin
e-4-carboxylic acid ethyl ester (MTR-0244)
5-Ethoxy-6-morpholin-4-yl-2-[4-(3-pyridin-3-yl-ureido)-phenyl]-pyrimidine-4-carbox
ylic acid (MTR-0245)
1-[4-(4-Methyl-piperazin-1-yl)-phenyl]-3-[4-(5-methylsulfanyl-4-morpholin-4-yl-pyri
midin-2-yl)-phenyl]-urea (MTR-0246)
1-[4-(5-Methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(4-thiomorpholin
-4-yl-phenyl)-urea (MTR-0247)
1-[4-(5-Methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(4-morpholin-4-
yl-phenyl)-urea (MTR-0248)
1-[4-(5-Methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-thiazol-2-yl-urea
(MTR-0249)

2-{4-[3-(3-Acetylamino-phenyl)-ureido]-phenyl }-5-ethoxy-6-morpholin-4-yl-pyrimid

ine-4-carboxylic acid ethyl ester (MTR-0250)
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2-{4-[3-(3-Carbamoyl-phenyl)-ureido]-phenyl }-5-ethoxy-6-morpholin-4-yl-pyrimidin
e-4-carboxylic acid ethyl ester (MTR-0251)
5-Ethoxy-6-morpholin-4-yl-2-(4-{3-[3-(2,2,2-trifluoro-acetylamino)-phenyl]-ureido } -
phenyl)-pyrimidine-4-carboxylic acid ethyl ester (MTR-0252)
1-{4-[5-Ethoxy-4-(morpholine-4-carbonyl)-6-morpholin-4-yl-pyrimidin-2-yl]-phenyl
}-3-pyridin-3-yl-urea (MTR-0253)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-pyridin
-2-yl-urea (MTR-0254)
2-{3-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido
}-thiophene-3-carboxylic acid methyl ester (MTR-0255)

1-Benzo[ 1,3]dioxol-5-yl-3-[4-(4-chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin
-2-yl)-phenyl]-urea (MTR-0256)
4-{3-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido
}-benzamide (MTR-0257)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(3,4-di
methoxy-phenyl)-urea (MTR-0258)
1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(2-morpholin-4-yl-ethy
1)-urea (MTR-259)
1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-penta-2,4-dienyl]-3-(4-methyl-pip
erazin-1-yl)-urea (MTR-0260)
1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(4-morpholin-4-yl-phe
nyl)-urea (MTR-0261)
1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(4-thiomorpholin-4-yl-
phenyl)-urea (MTR-0262)
1-[4-(5-Methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(3-trifluorometh
yl-phenyl)-urea (MTR-0263)
4-{3-[4-(5-Methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido } -benzoi
c acid ethyl ester (MTR-0264)
1-[4-(5-Methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(6-morpholin-4-
yl-pyridin-3-yl)-urea (MTR-0265)
1-[6-(4-Methyl-piperazin-1-yl)-pyridin-3-yl]-3-[4-(5-methylsulfanyl-4-morpholin-4-y
l-pyrimidin-2-yl)-phenyl]-urea (MTR-0266)
4-{3-[4-(5-Methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido } -benza

mide (MTR-0267)
266



1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[5-(4-m
ethyl-piperazin-1-yl)-pyridin-2-yl]-urea (MTR-0268)
N-(3-{3-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ur
eido}-phenyl)-2,2,2-trifluoro-acetamide (MTR-0269)
N-(3-{3-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ur
eido}-phenyl)-acetamide (MTR-0270)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(4-m
ethyl-piperazine- 1-carbonyl)-phenyl]-urea (MTR-0271)
[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-carbamic
acid phenyl ester (MTR-0272)
5-Ethoxy-6-morpholin-4-yl-2-{4-[3-(4-sulfamoyl-phenyl)-ureido]-phenyl } -pyrimidin
e-4-carboxylic acid ethyl ester (MTR-0273)
5-Ethoxy-2-(4-{3-[4-(4-methyl-piperazine-1-carbonyl)-phenyl]-ureido }-phenyl)-6-mo
rpholin-4-yl-pyrimidine-4-carboxylic acid ethyl ester (MTR-0274)
5-Ethoxy-2-(4-{3-[6-(4-methyl-piperazin-1-yl)-pyridin-3-yl]-ureido } -phenyl)-6-morp
holin-4-yl-pyrimidine-4-carboxylic acid ethyl ester (MTR-0275)
5-Ethoxy-6-morpholin-4-yl-2-{4-[3-(6-morpholin-4-yl-pyridin-3-yl)-ureido]-phenyl } -
pyrimidine-4-carboxylic acid ethyl ester (MTR-0276)
2-(4-{3-[4-(2-Dimethylamino-ethylcarbamoyl)-phenyl]-ureido } -phenyl)-5-ethox y-6-
morpholin-4-yl-pyrimidine-4-carboxylic acid ethyl ester (MTR-0277)
5-Ethoxy-2-(4-{3-[4-(morpholine-4-carbonyl)-phenyl]-ureido } -phenyl)-6-morpholin-
4-yl-pyrimidine-4-carboxylic acid ethyl ester (MTR-0278)
{4-[5-Ethoxy-4-(morpholine-4-carbonyl)-6-morpholin-4-yl-pyrimidin-2-yl]-phenyl } -
carbamic acid phenyl ester (MTR-0279)
1-{4-[5-Ethoxy-4-(morpholine-4-carbonyl)-6-morpholin-4-yl-pyrimidin-2-yl]-phenyl
}-3-[4-(3-ox0-morpholin-4-yl)-phenyl]-urea (MTR-0280)
[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-carbamic acid phenyl ester
(MTR-0281)

4-{3-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido } -benzamide
(MTR-0282)

4-{3-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido }-benzenesulfo
namide (MTR-0283)
4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-2-nitro-phenylamine (MTR-0284)

1-(2-Amino-phenyl)-3-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-thio
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urea (MTR-0285)
[4-(5-Methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-urea (MTR-0286)
1-(2-Amino-phenyl)-3-[4-(5-methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl
]-thiourea (MTR-0287)
4-{3-[4-(5-Methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido }-benzen
esulfonamide (MTR-0288)
(1H-Benzoimidazol-2-yl)-[4-(5-methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phe
nyl]-amine (MTR-0289)
[4-(5-Methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-carbamic acid phenyl
ester (MTR-0290)
1-(6-Bromo-pyridin-3-yl)-3-[4-(4-chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidi
n-2-yl)-phenyl]-urea (MTR-0291)
1-(2-Amino-phenyl)-3-[4-(4-chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-y
1)-phenyl]-thiourea (MTR-0292)
4-{3-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-thiour
eido }-benzoic acid (MTR-0293)
5-Ethoxy-2-(4-{3-[5-(4-methyl-piperazin-1-yl)-pyridin-2-yl]-ureido } -phenyl)-6-morp
holin-4-yl-pyrimidine-4-carboxylic acid ethyl ester (MTR-0294)
5-Ethoxy-2-{4-[3-(2-methoxycarbonyl-thiophen-3-yl)-ureido]-phenyl } -6-morpholin-4
-yl-pyrimidine-4-carboxylic acid ethyl ester (MTR-0296)
5-Ethoxy-2-{4-[3-(1H-indazol-4-yl)-ureido]-phenyl } -6-morpholin-4-yl-pyrimidine-4-
carboxylic acid ethyl ester (MTR-0297)
5-Ethoxy-2-{4-[3-(4-methyl-1H-benzotriazol-5-yl)-ureido]-phenyl }-6-morpholin-4-yl
-pyrimidine-4-carboxylic acid ethyl ester (MTR-0298)
5-Ethoxy-6-morpholin-4-yl-2-{4-[3-(2-0x0-2,3-dihydro-benzooxazol-5-yl)-ureido]-ph
enyl }-pyrimidine-4-carboxylic acid ethyl ester (MTR-0299)
2-(4-Amino-3-fluoro-phenyl)-5-ethoxy-6-morpholin-4-yl-pyrimidine-4-carboxylic
acid ethyl ester (MTR-0300)
5-Ethoxy-2-(3-fluoro-4-phenoxycarbonylamino-phenyl)-6-morpholin-4-yl-pyrimidine
-4-carboxylic acid ethyl ester (MTR-0301)
5-Ethoxy-2-(3-fluoro-4-{3-[4-(3-oxo-morpholin-4-yl)-phenyl]-ureido }-phenyl)-6-mor
pholin-4-yl-pyrimidine-4-carboxylic acid ethyl ester (MTR-0302)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-pyridin

-3-yl-thiourea (MTR-0303)
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1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-0
xo-morpholin-4-yl) -phenyl]-thiourea (MTR-0304)
(1H-Benzoimidazol-2-yl)-[4-(4-chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-
2-yl)-phenyl]-amine (MTR-0305)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-isoprop
yl-urea (MTR-0306)
[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-carbamic
acid (MTR-0307)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(mor
pholine-4-carbonyl)-phenyl]-urea (MTR-0308)
4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-benzene-1,2-diamine (MTR-0309)
(1H-Benzoimidazol-2-yl)-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-a
mine (MTR-0310)
5-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-1H-benzoimidazol-2-ylamine
(MTR-0311)
1-[4-(2-Dimethylamino-ethoxy)-phenyl]-3-[4-(5-methoxy-4-morpholin-4-yl-pyrimidi
n-2-yl)-phenyl]-urea (MTR-0312)
3-{3-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido } -benzamide
(MTR-0313)
1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-thiazol-2-yl-urea
(MTR-0314)
1-(3,4-Dimethoxy-phenyl)-3-[4-(5-methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-
phenyl]-urea (MTR-0315)
4-{3-[4-(5-Methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido } -benzoi
c acid (MTR-0316)

1-Benzo[ 1,3]dioxol-5-yl-3-[4-(5-methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-ph
enyl]-urea (MTR-0317)
1-[5-(4-Methyl-piperazin-1-yl)-pyridin-2-yl]-3-[4-(5-methylsulfanyl-4-morpholin-4-y
l-pyrimidin-2-yl)-phenyl]-urea (MTR-0318)
1-[4-(5-Methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-0xo-morph
olin-4-yl)-phenyl]-thiourea (MTR-0319)
2-(4-Amino-2-fluoro-phenyl)-5-ethoxy-6-morpholin-4-yl-pyrimidine-4-carboxylic
acid ethyl ester (MTR-0320)

5-Ethoxy-2-(2-fluoro-4-phenoxycarbonylamino-phenyl)-6-morpholin-4-yl-pyrimidine
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-4-carboxylic acid ethyl ester (MTR-0321)
5-Ethoxy-2-(2-fluoro-4-{3-[4-(3-o0xo-morpholin-4-yl)-phenyl]-ureido }-phenyl)-6-mor
pholin-4-yl-pyrimidine-4-carboxylic acid ethyl ester (MTR-0322)
4-{3-[4-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido } -benzamide
(MTR-0323)
1-[4-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(4-thiomorpholin-4-yl-ph
enyl)-urea (MTR-0324)
1-[4-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-oxo-morpholin-4-y
1)-phenyl]-urea (MTR-0325)
4-{3-[4-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido } -benzenesulfona
mide (MTR-0326)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-2-fluoro-
phenylamino-urea (MTR-0327)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(5-mor
pholin-4-yl-pyridin-2-yl)-urea (MTR-0328)
1-(4-Amino-phenyl)-3-[4-(4-chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-y
1)-phenyl]-urea (MTR-0329)
1-tert-Butyl-3-[4-(4-chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-pheny
1]-urea (MTR-0330)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-amino-ur
ea (MTR-0331)
4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-2-fluoro-phenylamin
e (MTR-0332)
1-tert-Butylamino-3-[4-(4-chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-
phenyl]-urea (MTR-0333)
1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[5-(4-methyl-piperazin
-1-yl)-pyridin-2-yl]-urea (MTR-0334)
1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-oxo-morpholin-4
-yl)-phenyl]-thiourea (MTR-0335)
[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-urea (MTR-0336)
1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(4-methyl-piperazin
-1-yl)-phenyl]-urea (MTR-0337)
1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[6-(4-methyl-piperazin

~1-yl)-pyridin-3-yl]-urea (MTR-0338)
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1-Isopropyl-3-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-urea
(MTR-0339)
1-(6-Bromo-pyridin-3-yl)-3-[4-(5-methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-p
henyl]-urea (MTR-0340)
1-Isopropyl-3-[4-(5-methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-urea
(MTR-0341)
1-tert-Butyl-3-[4-(5-methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-urea
(MTR-0342)
1-[4-(2-Dimethylamino-ethoxy)-phenyl]-3-[4-(5-methylsulfanyl-4-morpholin-4-yl-py
rimidin-2-yl)-phenyl]-urea (MTR-0343)
2-{4-[3-(4-Carbamoyl-phenyl)-ureido]-3-fluoro-phenyl }-5-ethoxy-6-morpholin-4-yl-
pyrimidine-4-carboxylic acid ethyl ester (MTR-0344)
2-{4-[3-(4-Carbamoyl-phenyl)-ureido]-2-fluoro-phenyl } -5-ethoxy-6-morpholin-4-yl-
pyrimidine-4-carboxylic acid ethyl ester (MTR-0345)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(1H-in
dazol-4-yl)-urea (MTR-0346)
N-(4-{3-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ur
eido }-phenyl)-methanesulfonamide (MTR-0347)
1,3-Bis-[4-(4-chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-urea
(MTR-0349)
1-(4-Amino-phenyl)-3-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-urea
(MTR-0350)

4-{3-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido }-benzoic acid
(MTR-0351)
1-(6-Bromo-pyridin-3-yl)-3-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]
-urea (MTR-0352)
1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(6-morpholin-4-yl-pyri
din-3-yl)-urea (MTR-0353)
[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-2-fluoro-phenyl]-ca
rbamic acid phenyl Ester (MTR-0354)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-2-fluoro-phenyl]-
3-[4-(3-oxo-morpholin-4-yl)-phenyl]-urea (MTR-0355)
[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-2-fluoro-phenyl]-ur

ea (MTR-0356)
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4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-2-fluoro-phenylamin
e (MTR-0357)
4-{3-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido
}-benzenesulfonamide (MTR-0358)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-3-fluoro-phenyl]-
3-[4-(3-oxo-morpholin-4-yl)-phenyl]-urea (MTR-0359)
4-(5-Methylsulfanyl-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-yl)-phenylamine
(MTR-0360)

2-[4-(3-Benzo[ 1,3]dioxol-5-yl-ureido)-phenyl]-5-ethoxy-6-morpholin-4-yl-pyrimidin
e-4-carboxylic acid ethyl ester (MTR-0361)
5-Ethoxy-2-{4-[3-(4-ethoxycarbonyl-phenyl)-ureido]-phenyl }-6-morpholin-4-yl-pyri
midine-4-carboxylic acid ethyl ester (MTR-0362)
2-(4-{3-[4-(2-Dimethylamino-ethoxy)-phenyl]-ureido }-phenyl)-5-ethoxy-6-morpholi
n-4-yl-pyrimidine-4-carboxylic acid ethyl ester (MTR-0363)
4-(3-{4-[5-Ethoxy-4-(morpholine-4-carbonyl)-6-morpholin-4-yl-pyrimidin-2-yl]-phen
yl}-ureido)-benzamide (MTR-0364)
5-Ethoxy-2-{4-[3-(4-methanesulfonyl-phenyl)-ureido]-phenyl }-6-morpholin-4-yl-pyri
midine-4-carboxylic acid ethyl ester (MTR-0365)
5-Ethoxy-2-[4-(3-isopropyl-ureido)-phenyl]-6-morpholin-4-yl-pyrimidine-4-carboxyli
c acid ethyl ester (MTR-0366)
2-[4-(3-tert-Butyl-ureido)-phenyl]-5-ethoxy-6-morpholin-4-yl-pyrimidine-4-carboxyli
c acid ethyl ester (MTR-0367)
N-(4-{3-[4-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido } -phenyl)-ace
tamide (MTR-0368)
5-Ethoxy-2-{4-[3-(4-methanesulfonylamino-phenyl)-ureido]-phenyl }-6-morpholin-4-
yl-pyrimidine-4-carboxylic acid ethyl ester (MTR-0369)
2-{4-[3-(4-Acetylamino-phenyl)-ureido]-phenyl }-5-ethoxy-6-morpholin-4-yl-pyrimid
ine-4-carboxylic acid ethyl ester (MTR-0370)
N-(4-{3-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ur
eido}-phenyl)-acetamide (MTR-0371)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(2-oxo-
2,3-dihydro-benzooxazol-5-yl)-urea (MTR-0372)
6-Chloro-5-methylsulfanyl-4-morpholin-4-yl-[2,5']bipyrimidinyl-2'-ylamine

(MTR-0373)
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1,3-Bis-[4-(5-methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-urea
(MTR-0374)
3-Fluoro-4-(5-methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenylamine
(MTR-0375)
N-(4-{3-[4-(5-Methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido }-phe
nyl)-methanesulfonamide (MTR-0376)
N-(3-{3-[4-(5-Methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido }-phe
nyl)-acetamide (MTR-0377)
1-[3-Fluoro-4-(5-methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-0
xo-morpholin-4-yl) -phenyl]-urea (MTR-0378)
N-(4-{3-[3-Fluoro-4-(5-methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ure
ido}-phenyl)-acetamide (MTR-0379)
N-(4-{3-[4-(5-Methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido }-phe
nyl)-acetamide (MTR-0380)
1-[4-(5-Methanesulfonyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-oxo-morp
holin-4-yl)-phenyl]-urea (MTR-0381)
1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(morpholine-4-carb
onyl)-phenyl]-urea (MTR-0382)
2-Fluoro-4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenylamine (MTR-0383)
3-Fluoro-4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenylamine (MTR-0384)
4-{3-[2-Fluoro-4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido }-ben
zamide (MTR-0385)
1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-pyridin-2-yl-urea
(MTR-0386)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(4-met
hanesulfonyl-phenyl)-urea (MTR-0387)
[4-(5-Methylsulfanyl-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-urea
(MTR-0388)
1-(6-Chloro-5-methylsulfanyl-4-morpholin-4-yl-[2,5']bipyrimidinyl-2'-yl)-3-[4-(3-0x0
-morpholin-4-yl) -phenyl]-urea (MTR-0389)
[4-(5-Methylsulfanyl-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-carba
mic acid phenyl ester (MTR-0390)
1-[4-(5-Methylsulfanyl-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4

-(3-oxo-morpholin-4-yl)-phenyl]-urea (MTR-0391)
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4-{3-[4-(5-Methylsulfanyl-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-
ureido }-benzamide (MTR-0392)
N-(4-{3-[4-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido } -phenyl)-met
hanesulfonamide (MTR-0394)
1-[4-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(2-0x0-2,3-dihydro-benz
ooxazol-5-yl)-urea (MTR-0395)
4-(5-Ethoxy-4-pyridin-4-yl-pyrimidin-2-yl)-phenylamine (MTR-0396)
[4-(5-Ethoxy-4-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-carbamic acid phenyl ester
(MTR-0397)
1-[4-(5-Ethoxy-4-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-0xo-morpholin-4-yl)-p
henyl]-urea (MTR-0398)
1-[4-(5-Ethoxy-4-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-3-phenyl-urea (MTR-0399)
4-{3-[4-(5-Ethoxy-4-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-ureido } -benzamide
(MTR-0400)
1-[4-(5-Methanesulfinyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-0x0-morp
holin-4-yl)-phenyl]-urea (MTR-0401)
2'-Amino-5-ethoxy-6-morpholin-4-yl-[2,5']bipyrimidinyl-4-carboxylic acid ethyl ester
(MTR-0402)

5-Ethoxy-6-morpholin-4-yl-2'-{ 3-[4-(3-0x0o-morpholin-4-yl)-phenyl]-ureido }-[2,5']bi
pyrimidinyl-4-carboxylic acid ethyl ester (MTR-0403)
1-(4-Methanesulfonyl-phenyl)-3-[4-(5-methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-
yl)-phenyl]-urea (MTR-0404)
1-[2-Fluoro-4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-0x0-mo
rpholin-4-yl)-phenyl]-urea (MTR-0405)
1-[3-Fluoro-4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-0x0-mo
rpholin-4-yl)-phenyl]-urea (MTR-0406)
4-{3-[3-Fluoro-4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido } -ben
zamide (MTR-0407)
1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-pyridin-3-yl-thiourea
(MTR-0408)
4-{3-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-2-fluoro-phen
yl]-ureido }-benzamide (MTR-0409)
4-{3-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-2-fluoro-phen

yl]-ureido }-benzenesulfonamide (MTR-0410)
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4-{3-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-3-fluoro-phen
yl]-ureido }-benzamide (MTR-0411)
4-{3-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-3-fluoro-phen
yl]-ureido }-benzenesulfonamide (MTR-0412)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(4-m
ethanesulfonyl-piperazin-1-yl)-phenyl]-urea (MTR-0413)
N-(5-{3-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ur
eido}-pyridin-2-yl)-acetamide (MTR-0415)
2'-[3-(4-Carbamoyl-phenyl)-ureido]-5-ethoxy-6-morpholin-4-yl-[2,5'|bipyrimidinyl-4
-carboxylic acid ethyl ester (MTR-0417)
2'-[3-(4-Acetylamino-phenyl)-ureido]-5-ethoxy-6-morpholin-4-yl-[2,5']bipyrimidinyl-
4-carboxylic acid ethyl ester (MTR-0418)
5-Ethoxy-2-(4-{3-[4-(4-methanesulfonyl-piperazin-1-yl)-phenyl]-ureido } -phenyl)-6-
morpholin-4-yl-pyrimidine-4-carboxylic acid ethyl ester (MTR-0419)
1-[4-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(4-methanesulfonyl-pi
perazin-1-yl)-phenyl]-urea (MTR-0420)
1-[4-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(morpholine-4-carbon
yl)-phenyl]-urea (MTR-0421)
1-[4-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(2-0x0-2,3-dihydro-benz
ooxazol-6-yl)-urea (MTR-0422)
5-Ethoxy-6-morpholin-4-yl-2-{4-[3-(2-0x0-2,3-dihydro-benzooxazol-6-yl)-ureido]-ph
enyl }-pyrimidine-4-carboxylic acid ethyl ester (MTR-0423)
1-[4-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(4-methanesulfonyl-phen
yl)-urea (MTR-0424)
5-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-yl)-1,3-dihydro-benzoimidazol-2-one
(MTR-0425)
N-(3-{3-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido }-phenyl)-a
cetamide (MTR-0426)
N-(3-Dimethylamino-propyl)-4-{3-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-
phenyl]-ureido }-benzamide (MTR-0427)
5-Methoxy-4-morpholin-4-yl-[2,5']bipyrimidinyl-2'-ylamine (MTR-0428)
4-[3-(5-Methoxy-4-morpholin-4-yl-[2,5']bipyrimidinyl-2'-yl)-ureido]-benzamide
(MTR-0429)

1-[4-(4-Methanesulfonyl-piperazin-1-yl)-phenyl]-3-[4-(5-methylsulfanyl-4-morpholin
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-4-yl-pyrimidin-2-yl)-phenyl]-urea (MTR-0430)
5-Methylsulfanyl-4-morpholin-4-yl-[2,5"]bipyrimidinyl-2'-ylamine (MTR-0431)
4-[3-(6-Chloro-5-methylsulfanyl-4-morpholin-4-yl-[2,5']bipyrimidinyl-2'-yl)-ureido]-
benzenesulfonamide (MTR-0432)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(2-oxo-
2,3-dihydro-benzooxazol-6-yl)-urea (MTR-0433)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(mor
pholine-4-sulfonyl)-phenyl]-urea (MTR-0435)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(4-di
methylamino-piperidine-1-carbonyl)-phenyl]-urea (MTR-0436)
4-(5-Methylsulfanyl-4-morpholin-4-yl-6-pyridin-3-yl-pyrimidin-2-yl)-phenylamine
(MTR-0437)
1-[4-(5-Methylsulfanyl-4-morpholin-4-yl-6-pyridin-3-yl-pyrimidin-2-yl)-phenyl]-3-p
henyl-urea (MTR-0438)
1-[4-(5-Methylsulfanyl-4-morpholin-4-yl-6-pyridin-3-yl-pyrimidin-2-yl)-phenyl]-3-p
henyl-thiourea (MTR-0440)
N-(5-{3-[4-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido } -pyridin-2-yl
)-acetamide (MTR-0442)

2-{4-[3-(6-Acetylamino-pyridin-3-yl)-ureido]-phenyl }-5-ethoxy-6-morpholin-4-yl-py
rimidine-4-carboxylic acid ethyl ester (MTR-0443)
N-[3-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-methanesulfonamide
(MTR-0444)
N-[3-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-2,4-difluoro-benzenesulfo
namide (MTR-0445)
1-[4-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-pyridin-4-yl-urea
(MTR-0446)
1-[4-(5-Ethoxy-4-pyridin-3-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-0x0-morpholin-4-yl)-p
henyl]-urea (MTR-0447)

4-(5-Methoxy-4-pyridin-4-yl-pyrimidin-2-yl)-phenylamine (MTR-0448)
N-(4-{3-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido } -phenyl)-m
ethanesulfonamide (MTR-0449)
1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(2-ox0-2,3-dihydro-be
nzooxazol-6-yl)-urea (MTR-0450)

1-(5-Methoxy-4-morpholin-4-yl-[2,5']bipyrimidinyl-2'-yl)-3-[4-(3-0x0o-morpholin-4-y
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1)-phenyl]-urea (MTR-0451)
1-[4-(5-Ethoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(morpholine-4-sulfon
yl)-phenyl]-urea (MTR-0452)
1-[4-(5-Methylsulfanyl-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-3-p
yridin-4-yl-urea (MTR-0453)
1-[4-(Morpholine-4-carbonyl)-phenyl]-3-{4-[4-morpholin-4-yl-5-(2-morpholin-4-yl-e
thoxy)-pyrimidin-2-yl]-phenyl }-urea (MTR-0454)
1-{4-[4-Morpholin-4-yl-5-(2-morpholin-4-yl-ethoxy)-pyrimidin-2-yl]-phenyl }-3-[4-(
3-oxo-morpholin-4-yl)-phenyl]-urea (MTR-0455)
4-(3-{4-[4-Morpholin-4-yl-5-(2-morpholin-4-yl-ethoxy)-pyrimidin-2-yl]-phenyl } -urei
do)-benzamide (MTR-0456)
1-[4-(5-Methylsulfanyl-4-morpholin-4-yl-6-pyridin-3-yl-pyrimidin-2-yl)-phenyl]-3-[4
-(3-oxo-morpholin-4-yl)-phenyl]-urea (MTR-0457)
1-[4-(5-Methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-(2-ox0-2,3-dihyd
ro-benzooxazol-6-yl)-urea (MTR-0459)
4-(4-Chloro-5-methoxy-6-morpholin-4-yl-pyrimidin-2-yl)-phenylamine (MTR-0460)
1-[4-(5-Methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(morpholine-4
-carbonyl)-phenyl]-urea (MTR-0461)
1-[4-(5-Methylsulfanyl-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-pyridin-4-yl-urea
(MTR-0462)
N-(4-{3-[4-(5-Methylsulfanyl-4-morpholin-4-yl-6-pyridin-3-yl-pyrimidin-2-yl)-pheny
1]-ureido }-phenyl)-methanesulfonamide (MTR-0463)
1-[4-(5-Methylsulfanyl-4-morpholin-4-yl-6-pyridin-3-yl-pyrimidin-2-yl)-phenyl]-3-p
yridin-3-yl-urea (MTR-0464)
1-[4-(5-Methylsulfanyl-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-3-p
henyl-urea (MTR-0465)
4-(5-Methylsulfanyl-2,6-di-pyridin-3-yl-pyrimidin-4-yl)-morpholine (MTR-0466)
N-[3-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-methane
sulfonamide (MTR-0467)
1-[4-(5-Methylsulfanyl-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-3-p
henyl-thiourea (MTR-0468)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-pyridin
-4-yl-urea (MTR-0469)

1-(4-Methanesulfonyl-phenyl)-3-[4-(5-methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-ph
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enyl]-urea (MTR-0470)
1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(morpholine-4-sulfo
nyl)-phenyl]-urea (MTR-0471)
1-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-pyridin-4-yl-urea
(MTR-0472)
1-[4-(5-Methoxy-4-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(morpholine-4-carbony
1)-phenyl]-urea (MTR-0473)
1-[4-(5-Methoxy-4-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-0x0-morpholin-4-yl)
-phenyl]-urea (MTR-0474)
1-[4-(4-Chloro-5-methoxy-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-pyridin-4-yl-
urea (MTR-0476)
1-Ethyl-3-[4-(5-methylsulfanyl-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-yl)-phen
yl]-urea (MTR-0477)
1-Methyl-3-[4-(5-methylsulfanyl-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-yl)-ph
enyl]-urea (MTR-0478)
1-Isopropyl-3-[4-(5-methylsulfanyl-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-yl)-
phenyl]-urea (MTR-0479)
1-[4-(5-Methoxy-4-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-3-pyridin-4-yl-urea
(MTR-0480)
1-{4-[4-Morpholin-4-yl-5-(2-morpholin-4-yl-ethoxy)-pyrimidin-2-yl]-phenyl } -3-pyri
din-4-yl-urea (MTR-0481)
4-(5-Methoxy-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-yl)-phenylamine
(MTR-0482)
4-(5-Methoxy-4-morpholin-4-yl-6-(4-aminophenyl-pyrimidin-2-yl)-phenylamine
(MTR-0483)
1-[4-(4-Chloro-5-methylsulfanyl-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-isoxazo
1-3-yl-urea (MTR-0484)
1-Isoxazol-3-yl-3-[4-(5-methylsulfanyl-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-
yl)-phenyl]-urea (MTR-0485)
N-(5-{3-[4-(5-Methoxy-4-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-ureido } -pyridin-2-
yl)-acetamide (MTR-0486)
1-[4-(4-Methanesulfonyl-piperazin-1-yl)-phenyl]-3-[4-(5-methoxy-4-morpholin-4-yl-
pyrimidin-2-yl)-phenyl]-urea (MTR-0487)

1-[4-(4-Chloro-5-ethoxy-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-pyridin-4-yl-ur
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ea (MTR-0488)
1-[4-(4-Chloro-5-ethoxy-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-pyridin-3-yl-ur
ea (MTR-0489)
1-[4-(5-Ethoxy-4-morpholin-4-yl-6-pyridin-3-yl-pyrimidin-2-yl)-phenyl]-3-pyridin-4-
yl-urea (MTR-0490)
1-[4-(5-Ethoxy-4-morpholin-4-yl-6-pyridin-3-yl-pyrimidin-2-yl)-phenyl]-3-pyridin-3-
yl-urea (MTR-0491)
1-[4-(5-Ethoxy-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-3-pyridin-4-
yl-urea (MTR-0492)
1-[4-(5-Ethoxy-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-3-pyridin-3-
yl-urea (MTR-0493)
1-[4-(4-Chloro-5-ethoxy-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-oxo-morp
holin-4-yl)-phenyl]-urea (MTR-0494)
1-[4-(5-Ethoxy-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-oxo0-
morpholin-4-yl)-phenyl]-urea (MTR-0495)
1-[4-(5-Ethoxy-4-morpholin-4-yl-6-pyridin-3-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-oxo0-
morpholin-4-yl)-phenyl]-urea (MTR-0496)
1-[4-(5-Methoxy-4-morpholin-4-yl-6-pyridin-3-yl-pyrimidin-2-yl)-phenyl]-3-pyridin-
3-yl-urea (MTR-0497)
1-[4-(5-Methoxy-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-3-pyridin-
4-yl-urea (MTR-0498)
1-[4-(5-Methoxy-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-3-pyridin-
3-yl-urea (MTR-0499)
1-[4-(4-Chloro-5-methoxy-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-0x0-mo
rpholin-4-yl)-phenyl]-urea (MTR-0500)
1-[4-(5-Methoxy-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-0x
o-morpholin-4-yl)- phenyl]-urea (MTR-0501)
1-[4-(5-Methoxy-4-morpholin-4-yl-6-pyridin-3-yl-pyrimidin-2-yl)-phenyl]-3-[4-(3-0x
o-morpholin-4-yl)- phenyl]-urea (MTR-0502)
1-[4-(4-Chloro-5-methoxy-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-isoxazol-3-yl-
urea (MTR-0503)
1-Isoxazol-3-yl-3-[4-(5-methoxy-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-yl)-ph
enyl]-urea (MTR-0504)

1-[4-(4-Chloro-5-ethoxy-6-morpholin-4-yl-pyrimidin-2-yl)-phenyl]-3-isoxazol-3-yl-u
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rea (MTR-0505)
1-[4-(5-Ethoxy-4-morpholin-4-yl-6-pyridin-4-yl-pyrimidin-2-yl)-phenyl]-3-isoxazol-3
-yl-urea (MTR-0506)
1-Isoxazol-3-yl-3-[4-(5-methoxy-4-morpholin-4-yl-6-pyridin-3-yl-pyrimidin-2-yl)-ph
enyl]-urea (MTR-0507)
1-[4-(5-Ethoxy-4-morpholin-4-yl-6-pyridin-3-yl-pyrimidin-2-yl)-phenyl]-3-isoxazol-3
-yl-urea (MTR-0508)
1-Isoxazol-3-yl-3-[4-(5-methylsulfanyl-4-morpholin-4-yl-6-pyridin-3-yl-pyrimidin-2-
yl)-phenyl]-urea (MTR-0509)

or a pharmaceutically acceptable salt thereof.

8. A pharmaceutical composition which comprises an effective amount of a
compound as defined in any one of claims 1 to 7 and a pharmaceutically acceptable
carrier or diluent,

wherein the pharmaceutical composition is for use in treating mTOR kinase-/PI3K
kinase-related diseases in a subject in need thereof.

9. A pharmaceutical composition according to Claim 8, wherein the mTOR
kinase-/PI3K kinase-related disease is selected from caner, immune disorders,
cardiovascular disease, viral infection, inflammation, metabolism/endocrine function
disorders and neurological disorders.

10. A pharmaceutical composition according to Claim 9, wherein the cancer is a
Epidermal Growth Factor Receptor (EGFR) dependent cancer or a cancer that resists
to EGFR targeting agent.

11. A pharmaceutical composition according to any one of Claims 8 to 10, which is
administered in combination with a further therapeutic agent.

12. A pharmaceutical composition according to Claim 11, wherein the further
therapeutic agent is a protein kinase inhibitor, an antibody, an alkylating agent, a
mitotic inhibitor, an antimetabolite, a cell cycle inhibitor, an enzyme, a hormone, an
anti-hormone, a growth-factor inhibitor, a plant alkaloid and terpenoid, a
topoisomerase inhibitor, an antitumor antibiotic, a vinca alkaloid, a taxane, a platinum
agent, a thalidomide or relative analog, an antiangiogenic agent, or a combination
thereof.

13. A process for preparing the compound of formula (I) according to any one of
Claims 1 to 7, comprising:

(1) reacting a compound of formula (7)
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Wherein Z’ is halo, and Z, R?, and Y are as defined in Claim 1,
with an amine of formula HW, wherein W is a morpholine ring, or with a
pyridineboronic acid or a pyridineboronic acid ester, in the presence of an

inert solvent and a base to form a compound of formula (8),
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, and
(i) subjecting the compound of formula (8) to Suzuki coupling in the presence of a

boronic acid or a boronic ester to form a compound of formula (I).
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