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2,6-SUBSTITUIED-4-MONOSUBSTITUTEDAMJNO-PYRlMIDINEAS 

PROST AGIANDIN DZ RECEPTOR ANTAGONISTS 

FlEW OF THE INVENTION 

The pms:ent invention is directed lo pyrimidine compounds, their preparalion, phannaceutical 

compo.siti<ms containing lliese compounds, and their pbonnaceut:ic:al use in lhe treatment of disease 

20 states capable of being modulated by 1he inhiliition of the proslaglandio D2 receptor. 

Local allergen challenge in patients with allergic rhinitis, bronchiel asthma, alle:qiio conjunctivitis and 

atopic denn111itis has been shown to result iii rapid el=ntion ofpmsll!glandin D2 ''(PGD2)~ levels in 
nasal and bronchial lavage fluids, tears and skin chamber fluids. PGD2 has many inflemmatory 

25 actions, such as increasing vascular penneability in the conjunctiva and skin, incmasing nasal airway 

resi:;taiice, airway narrowing and eosinOilhil infillrntion into the oonjunctiva and trachea. 

PGD2 is the major cyclooxygenase product of amchidonic: acid produced .lh>m mast cells on 

immunological challenge [Lewis, RA, Soter NA, Diemond PT, Austen KF, Oates 1A, Roberts U D, 

30 prostaglandin 02 gener.ition after actiVBJ.ion of mt El!ld human mast cells wiili anti"JgE, J. lmmunol 

129, 1627-1631, 1982]. Activated mrurt cells, a major souroe of PGD2, are one of1he key players in 
drivin~ the o.Uergic response in conditioll'l such BS astlnne, allergic rhinitis, allergic coiijunctivitis, 

allergic demurtitis and other djseases [Brightling CE, Braddii:ig P, Pavort:l ID, Wardlaw Al, New 

lDsights into 1ho rolo of the mast cell in aslhma, Clin Exp AUr:rgy 33, 550-556, 2003]. 
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Many of the actions of PGD2 are mediated l.hrough tis action on tlle D-type prostaglandin ("DP") 

receµtor, a G protein-coupled receptor expressed on epithelium and smooth muscle. 

In asthmo, lhe respiratory epilhelium has long been. recagnizOO "" a key soun:.e of inflammatory 

5 cytokines aod chemokines lhat drive !he progression of the disease [Holga1e S, Lackie P, Wilson S, 

Roche W, Davies D, Broncliial Epilhelium as a Key Regulal<>r of Airway Allergen Seusis<tzation and 

Remodelling in Asthma, An1 J &spir Crit Cl>n! Med. 162, 113-1 J 7, 2000]. In lUI experimental murine 

model of asthma, lhe DP receptor is drlunatlcally up-regulated on airway eptlhe!ium on antigen 

challenge [MB!suoka T, Himta M, Taaake. H, Tllkahashi Y, Murata T, Koh!l3hlma K, Sugimoto Y, 

10 KobayMhiT, Ushikubi F,11= Y, Eguchi N, Urade Y, YoshldaN, KimllI1'l K, Mizogiichi A, Honda Y, 

Nagai H, Nru:umiya S, proslaglarulin D2 as a media!or of allergic Mlhma, Scienr.e 287, 2013-2017, L} 
2000]. In knockDul mice, Jacking lhe DP receptor, lhere is a marked reduction in airw.y 

hypeneactivity and chronic inflammation [Matsuoka T, Hirata M, Tanaka H, TakehMhi Y, Murata T, 

KabashimaK, Sugimoto Y, Kobayashi T, Ushikubi F, II= Y, EguchiN, Urade Y, Yoshida N, Kimura 

15 K, MimguchiA, Honda Y, Nagai H, Narumiya S, Proslag[andin D2 as a mediator of a)J.,,gic esthma, 

Science 287, 2013-2017, 2000]; two of the cardinal features ofhlllDan asthma. 

The DP receptor is also thought to be involved in human elle:rgic rhinitis, a frequent all"'gic disease 

that is cbaracterm:d by fue sympto= of sneezing, itching, thinorea and nesal congestion. Local 

20 adcninistration ofPGD2 Lo the nose c1n1scs "dose dependent increase in nasal congestion [Doyle WJ, 

Boehm S, Skoocr DP, Physiologic respons"" to in~ do~onse cballenges wilh hislnmine, 

melhacholine, brndykinin, and proslnglandin in adult vohmteeIS with RDd without nesal ..Uergy. J 

Allergy Clirl Immwio/. 86(6 Pt J), 924-35, 1990]. 

25 REPORTED DEVEWPMENTS 

DP reoeptor antagonlsl'I have been shawn 10 reduce aIDvay inflammation in a guinea pig experimenlal 

osll:u:ua model [Arlmum A. Yasui K, Kishino J, AsanlllDa F, Hasegawa H, Kakodo S, Ohtani M, Arita 

H (2001), Prevention of alleigic inllammation by a novel pro.>taglandin receptor l!Ilfugonist, S-5751, J 

30 Pharmoool Exp Thu. 299(2), 411-9, 200]]. PGD2, therefore appears to act on the DP receptor and 

plays an important role in elicitation of certain key features of allergic astfune.. 

DP anlagonists lraiie been shown to be effective at olleviating the symptoms of allergic rhinitis in 

multiple species, and more specifically have ken shown lo inhibit the antigen-induced nasal 

35 congestion, lhe most mnnifest symptom of all<>rgic rhinitis [Jones, T. R., Savoie, C., Robichaud, A., 

Sturino, C., Scheigetz, J., Lachanoo, N~ Rey, B~ Boyd, M., Abraham, W., Studies with a DP receptor 
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entagonist in sheep and guinea pig models of allergic rhinitis, Am_ J_ Resp. Crff- Care Med. 167, A21 &, 

2003; and Arimura A, Yasui K, Kishlno 1, Asanuma F, Hasegawa H, Kakudo S, Ohtani M, Arlia H 

Preveulion of allergic inflammalion by a novel prostaglandin receptor anlagonisl, S-5751 J Pharmaco/ 

Erp Ther. 298(2), 411-9, 2001]. 

DP an!agonist!l are also effective in experimental models of allergic conjnnctivilis and allergic 

dermatitis [Arimuru_ A, Yasui K, Kishino J, Asanuma F, Hasegawa H, K!!kudo S, Oh!ani M, Arita H, 

Prevention of allergic inflammallon by a novel prostaglandiD receptor antagonist, S-5751. J Pharmaco/ 

E>;p Ther. 298(2), 411-9, 2001; and Torisu K, Kobayashi K, Iwahashl M, Nakai Y, Onoda T, Nagase 

10 T, Sugimoto I, Okada Y, Matsumoto R, NanbuF, Ohuchida S, Nakai H, Toda M, UiSWV"'J' ofa new 

class ofp<>T:enl, selective, 3!Jd orally active prostng11111din 0 2 receptor antogonists, Bioorg. & Med 

Chem 12, 5361-537!1, 2004]. 

Applicants herein disclose a novel 2,6-suhstituled-4--monosubstituti:damlliopyrimidine compound 

15 having valuable ph3fJJlaceullcal proPerties; particularly the ability to associat<i wilh end regulate the 

DP receptor. 

20 

SUMMARY OF TilEINVENTION 

The present invention is directed lo a 2,6-snhstitu.ted-4-mono>t1hslitutedamino--pyrimidine 

compound of Formula (I) 

(!) 

25 wherein: 

30 

(A) Cy1 is cyclaalkyl, heterocyclyl, cycloalkenyl, heterocyclenyl, heteroaryl, aryl, or mulLlcyclic 

alkaiyl, eacli of which is optionally subslihrted by one lo three of same or different following 

Cy1 substituent groups consisting of; 

ru:yl, cyano, halogen, nitro, carl>oxy, hyilioxy, alkyllhio, alkyl>t11fonyl, alkylsulfinyl, 

cycloa!kyl, heterocyclyl, cycloalkenyl, heterocycl~l, aryl, heteroaryl, multicyclic 

alkmyl, amyl, ru:ylalko:tycarbonyl, arylalkylthio, myloxy, aryloxye.ru:bonyl, 

arylsulfinyl, arylsulfonyl, myllhio, hctemmyloxy, .heleroarylalkoxycarbonyl, N-
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melhoxysulfomoyl, R2-C(=N-OR'J-, Y1Y'N-, Y'Y'NC(=-0)-, Y1¥°NC(=O}-O-, 

Y'Y'Nso,-, alkyi-0-C("'°}(C,-C,)-alkylen ... z' -. y'y'N-C(o=Q)-{C,-C,;)­

alkyJene-Z1-, Y'Y'N-{C,..C0)alky!ene-Z1-, nlky!-C{=-0}-N(R5}-SO,-, alkyJ-0-C(-O)­

N(R'}-, a!kyJ-0-C(=O}-N(R'}-so,.., alkyJ-0-N(R')-SO,-, alkyl-0-N(R').C(=O}-, 

alkyi-SO,N(R'}-c(=O}-, aryl-SO,--N{R'}-C(=O}-, alkyl-SO,-N(R')-, 

R' ..(;(=0)-N(R")-, R' -NH-C(=O)-NH-; 

alkenyl, which is optionally substitul<ld by alkoxy oi- hydroxy; 

alkoicycorbonyl, which is optionally substituted by Y1Y'N-; 

allcynyJ. which is optionally substituted by hydroxy or all=y; 

alkyl, which is optionally substitnled by one to three of same or different of halogen, 

oarboll.y, cyano, hydrox;y, Y 1Y2N-, Y1Y'N-C(;=()}-, f!2N-C(=NH}-NH-O-, 

R'..('.(=O}-N(R'}-, alky]-0-C(<-O}-N(R5}-, alkyl-SO,-N(R'}-, R'-SO,-N(R').. 

C("'°)-, aiyJ-N(R'}-C(=-0)-, heteroaryl-N(R')-C(=O}-, heteroyclyl-N(R ')... 

C(=-0)-, alkoJ<Y=bonyl, cycloalkyl, hc.terocyclyl, cycloalkcnyl, 

heterocyclcnyl, aryl, heteroacy!, multicyclic elkmyl; alkoxy, which is 

optionally substituted by carboxy, azy! or betemaryl; or alkoxycaibonyl, 

which is optiorutlly substituted by Y'Y'N-; and 

alkoxy, which is optiOlllllly substitu.!crl by ouc lo lhr.., of ""'1)e of different of cmboxy, 

alkmcyoarbonyl, cyano, halogen, -NY1Y1, Y'Y'N-C(=O)-, cycloalkyl, 

heterocyclyl, eycloalkenyl, helemcycleDyl, acyJ, heleroaryl, or mullicyclic _, 
wherein 

the acyl ur heteroaryl moieties in lhe eyJ substitlle:t!l gmups are optionally 

indqlendently substituted by hydroxy, amino, alkyl, alkoxy, carboxy, 

alkoxycarbo:nyl or R '-SO,-N(R')-c(=O)-; 

and, wherein 

the cycloalkyl, cycloallrenyl, lleterocycJyl, heleroc:yclcoyl or multicyolic alkaryi 

moieties in fue Cy' substitu.enl gronps independently is optionally substituted 

by hydroxy, amino, alkyl, alkox:y, oxo, carbozy, alkozymrbonyl or R3-SO,­

N{R')-C(=O)-; 

a11d further provided lhITTwhen cy1 is c:ycloalkyJ, cycloalkenyl, hoterocyclyl, helerocycienyl or 

multicyclic alkatyl, each of which independently may also be substituted by om; 

(B) cj is cycloalkt:nyl, heterocyc\eicy I, aryl, heteroary~ err mnltic:yolic elkoryl, each of which 

independently is optionaUy substibrted by one to lhree of same or different of S3Ille or 

35 different of all<oxy, (C1-CJ}alkyi hydroxy, cyano, halogen, haloalkoxy, ha.loalkyl, nitro, 
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Y 1Y2N-, Y'Y'N-SO., aryl or heteroazyl, wherein tbe 3')1) ls optionally substituted by alkyl or 

hydroxyalkyl, and the hetcroaryl is optionally substituted by alkyl; 

(C) L' is a stniight- or bnuichcd-chain alkyJcne contailling from I to abo!!I 6 carl>on atoms and is 

optiona!Jy substituted by cai-boxy or hydroq; or 

"" 

L' is --CTI,..(C1-Cs)haloalkyJene, or 

L 1 is cycloall..)'!cne containing from J to about 7 carbon atoms and is optionally substitute<! by 

hydroxy; or 

L 1 !Ind cy2 together represent arylcycloalkyl or cycloalky/azyl; 

R' is (C1..C,)-alkylthio, Y'\"N-; (C1-C,)-alkox:y whicl! is optionally substituted by ooe to three 

halogen; or (C1-C,}alkyl, wbicll is optionally substituted by one to lhrw of halogen, hydroxy 

or aJJ;,oxy; 

(E) L 2 is bond,-0- or-CH,-0-; 

and wherein: 

R2, R', R' and R' are each iudependentlyH or alkyl, 

R6 is alkyl, which is aptionally substituted by hydroxy or alkoxy; 

R7 isHoralkyl; 

R' is alky~ my!, arylalkyl, heteroaryl, heteroeylelkyl, wherein the aryl or h~oaryl moiety is 

optionally substituted by halogen; 

Y 1 and Y' ere each independenlly hydrogen, or alkyl, whicli is optionally substitnted by one to 

three of"""'" or different of ca.boxy, alkoxycarbonyl, alkoxy, hydroxy, amino, a!kylamino, 

dia!kylamino, cycloalkyl, 1;ycJoalkenyl, heterncyclyl, heterocyclenyl, aryl, heteroaryl or 

mn!ticyc]jc alkaryl; wherein the aryl and heteroaryl independently is optiooally 1n1b5titnted by 

hydroxy, enrino, alkyl or alkoxy, and wherein the cyclaalkyl, heterocyclyl, cycloalkeeyl, 

heterocyclenyl and multicyclic alkaryl independently is optionally substitnted by hydroxy, 

enrino, alkyl, alkczy or oxo; or 

Y1 and Y1 taken together wilh the nitrogen atom to which lhey are attached, fomi a nitrogen-­

containing three to seven member saturated helerocycly! that optionally contaios a further 

heteroatom selected ftum 0, S, or NY', wherein Y' is hydmgen or alkyl, and wherein the 

heterocyclyl is optienally substituted by one to three of same or different of carboxy, hydroxy, 

hydroxyallcyl, oxo, amino, alkylamlno or dlalkylamino; 

Y" and Y' are each independently Hor (C1-CJ-alkyl; 

Z1 is C(=O)-N(R'), NR' orS(O).; and 

nisO,lor2; 

provided that when R 1 is melhoxy, L' Is -CH,,-CH,-, L' is a bond and 0/ is 2,4-dicblorophenyl, tlien 

35 Cy1 is not 1-methyl-2-e!hy!oxycarhonyl-indol-5-yl; 



or an N-oxlde Lhei:eof, or an ester prodrug !hereof; or a phannaceulioally acceptable ,.,J<, hydrate, or 

solvale th~ 

Another aspect of Lhe present irrvenlion is a phnnnaceutical composition <>:>mprisill.g, a 

5 pharmaceutically effective amount of one or more compounds accmding to Fonnulo. (I) in admixture 

wilh a pharmaceutically acceplllble carrier. 

Another aspect of -the preseot invention is a melhod of ireatiog a prtient snfilring from a PGD2-

medialcd disorder including, bul not limited to, allergic disease (such as allergic rhinitis, ellergic 

10 conjunctivitis, Rtopic dermatitis, bronchial BSthma end food allergy), systemic mastocytasis, disordeTS 

occompanied by sy>temic mast cell activation, anaphylaxis shock, broochoconstriction, broncliitis, (·::_1 

urllcaria, eczema, diseoses accompanied by itch {such es alnpic derrMlitis and urticaria), diseases 

(such "" cat.:uacl,, refuial detachment, inflammation, infection and sleeping disorders) which is 

generated secondarily ""a result of i>ebavior accompanied by itch (such as scratching and beating), 

15 inflammation, chronic obstructive puhnollill)' disea.s<>5, jschemic ,-eperfusion injury, cerebrovascular 

accjdenl,, chronic rheumatoid arthritis, pleurisy, ulcerntivo colitis and fue like by admini5tering to said 

pllllent a phnrmaceutically effective amouut of a compound aecording to Formula (I). 

20 

DETAILED DESCRIPTION OF THE INVENTION 

All used above, and lhmughout the description of the invention, 1he fullowir>g teml'I, unless ofuerwige 

illdicated, shall be naden;tood lo havo the following meanings: 

"Acyl" J11eBDS H-CO- or (aliphatic or cyclyi)-CO-. Pn:funW. aeyl includ«3 lower alkanoyl th.rt C'" ,I 

25 contaiM a lower alkyl, Exemplary acyl includes formyl, acelyl, propanoy\ 2-rnethylpropaooyl, 

butanoyl, pabnitoyl, acryloyl, propynoyl, and cyclohex;yJcarhruiyl. 

"Allphoric" means alkyl, alkenyl or alkynyl. 

30 "AJkenyl" means a strnight or branched aliphatic hydrocarbon group conlainlng a carbon-carbon 

double bond and baving 2 to about 15 carlxm atoms. Pnrn:nffi elkenyl has 2 to about 12 carbon El1oro'l. 

More preferred alkenyl has 2 to about·4 carbon atoms. Bnmclled mcens that one or more lower alkyl 

groups such 8'l methyl, ethyl or pmpyl are m:tru::b..J lo a linear alkenyl c!lain "Llwer alkenyl" means 

about 2 lo about 4 carbon atoms in Lhe chain that may he Streight or branched. fuernplary alkenyl 

35 :includes elb"11yl, propenyl, n-butenyJ, i-butenyl, 3-melhylbut-2-anyl, n-pentenyl, hept.enyl, octenyl, 

cyclohex;ylbulenyl, and decenyl. 
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"Alkoxy" means alkyl-0-. Exemplary alkoxy includes methoxy, etb.o"Y, n-propoxy, i-propoxy, n­

butocy, and heproxy. 

5 "Alkoxyalky]enc'' means alkyl-0-alkylene. Exemplary alkoxyalkyJene includes mclhoxymethylenc 

and elhmcymelhylene. 

10 

"Alkoxycarbony!" means alky!-0-CO-, Exemplary alkoxycaibonyl includes metho><yca:r\>onyl, 

etho!CJIC"Tbonyl, and f-bntyloxycarbonyL 

"Al\,]'l" means straighL or bnmched aliphatic hydrocarboo having I to about 20 oarbon atoms. 

Preferred alkyl has I to about 12 carbon aloms. More preferred is lower alkyl. Branched means rhat 

one or more lower alkyl groups such as methyl, ethyl or propyl ore al:l.ached lo a linear alkyl chain. 

"Lower alkyl" means I to about 4 carbon atoms in a !ill= alkyl eh.in lhffl: may be stmight or 

15 branched. 

"Alkylamino" means alkyl-NH-. Preferred alkylamiiio is (C1-c.}-alkylamino. Exemplary alkyl amino 

includes melhylamino and elhylamirio. 

"Allcylene" means a straight or brancli.ed blvalenl hydmoarbon baviil.g from I to about IS carbon 

20 al.oJM. Prefun:d alkylcne is the lower lllkylene havlng from 1 to about 6 carbon atoms. Exemplary 

alkenylene inc/odes methylene, ethylene, propylene, and butylenc. 

25 

30 

"Alkylsulfioyl" means alkyl-SO-. Preferred alky~ullinyl is (C1..C.}alkylso)frnyl. Exrniplazy 

nlky!sullinyl groups include CH,-SO-. 

"AJkylsulfOllyl" m= alkyl-SO,.-. Preferred alkyJ,u]fonyl is (C1-C,}alkylsu!fonyl. Exemplary 

alkyl•ulfooy! includes CH,SO,.-, and CH,CH,-SO,. 

"Alkyllbio" means an Rlkyl-S-. Exmnplruy a!kyJlhio includes CH,-S-, 

"Alkynyl" means straight or branched Bliphatic hydrocarbon containing a carl>on-carbon triple bond 

and having 2 lo about 15 carbon atoms. Preferred alkynyl has 2 lo about 12 carbon atoms. More 

preful:red alkynyl has 2 to about 6 carbon atoms. Branched means that one or more lower alkyl such 

"" methyl, ethyl or propyl are attached lo a linear allcynyl chain.. "Lower allcynyl" means 2 1o about 4 

35 oarboo atoms in a linear alkynyl chain Ihat may be straight or lmmchod. Exemplary allcynyl includes 

efuynyl, propynyl, n-butynyl, 2-butynyl, 3-methylbotynyl, n-pentyoyl, heptyoyl, octynyl, and decynyl. 
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"Aroyl" means ary!-CO-. Exemplary amyl includes benzoyl, and 1-and Z.-oapbthoyl. 

"Aryl" means en aromatic monocyclic or multicyclic ring system of obouL 6 lo about 14 c11rbon atoms. 

5 Prefum:d aryl include about 6 lo about 10 =bon atoms_ Exemplary 111)'1 include phenyl and naphlhyl. 

"Arylalkyl" means aryl-alkyl-. Preferred arylalkyl contains a (C1-C0}-alkyl moiety. Exemplary 

aryJalkyl includes benzy~ 2-phenelbyl and napblhlenemethyl. 

10 'Arylalkoxy' means arylalkyl-0-. &'.efilplary arylalkoxy includes benzyloxy 1111d 1- <rr 

2 -n• phlhnlenemethoicy. 

"Atylalkoxycarbony\" means arylalkyl-0-CO-. 

phenoxycerbonyl and naphlhoxyoarbonyl. 

Exemplary arylaiko><ycarbonyl includes 

15 "Aryla!kyltlllo' moans ary\elkyi-S-, Exemplary l!I)'lalkyltbio includes bem:yl!hio. 

"Arylcycloalkenyl" meens •fused aryl ond cycJoalkenyJ. Preferred 11IY!cycloalkenyl is one wherein 

the aryl thereof is phenyl and the cycloalkeoyl consl3ts of about 5 to about 7 ring llioms. An 

arylcycloelkenyl i• bonded lhrough any atom of the cycloafumyl moiety thereof capl!ble of such 

20 bonding. E>i.emplary aIYicycloalkcuyl includes 1,2-dihydronaphfuylenc and indene. 

"Aryicycloalkyl" II1""1l'l a fused oryl and cycloalkyl. Prefem:d arylcycloalkyl is one wherein the "'Yi 

thereof is phenyl and the cycloalkyl consists of about S 10 about 6 ring atoms.. An lllJ'lcycJoalkyl is 

bonded through any lrtom of the cycloaikyl moiety thereof capable of such bonding. Exemplary 

25 mylcyeioalkyl includes I,2,3,4-tetrnhydro-miphthylene. 

"Azylhoterwyc!onyl" mean• a fused aryl e.nd h..terncyclenyl Prefr:i:red mylhorterocyclenyl is one 

wherein the azyl thereof is phenyl and 1he heterocyclenyl consists of about S to llhoot 6 ring atoms. An 

mylheterocyclenyl is b<mded throngh any atom of tho heterocyclenyl thereof cap!lhle of such hooding. 

30 The designation of the aza, oxa or 11rio "" a prefix before 1he helerocy<llenyl portion of the 

aryJhemrocyc]r.oyl defines that at least a nitrogen, oxygen or sulfur Ellom is present, respectively, as a 

ring alnm. The nitrogen !dmn of !lll mylhe!eroi:yi;lenyl may be a be.sic nitrogen atom. The nitrogen or 

sulfur mom oftbe )teterocycleey I portion of the mylhct=cyclenyl may also be optionally oxidized to 

the corresponding N-ox.ide, S-oxide or S,S-dioxide. Eiu>mplary ruylheterocyclenyl iocludcs 3H-

35 indolioyl, lH-2-oxoquinolyJ, 2H-l-oi<oisoquinolyl, 1,2-dl-hydroquinolinyl. 3,4-<iibydroquinolinyl, 1,2-

dihydroisoquinolinyl, end 3, 4-dihydroisoquinolinyl. 
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"Al)'lhet...rocyclyl' means a fused aryl =d heterocyclyl. Preferred heterocyclylaryl is one wherein llie 

oryl !hereof is phenyl !llld the heterocycly! ronsisls of nbmrt S !o ahorrt 6 ring atoms. An 

my!hetcrocyclyl is bonded through any alotn of tb.e belerocyclyl moiety !hereof capable of such 

5 bonding. The designation of !he a,;a, oxa or thio as "- prefix before helerocyclyl partion of fue 

arylheterocyclyl dcfmes lhal at least a nitrogen, oxyg<m or sulfur atcm is present, respectively, as a 

ring atom. The nitrogen atom of an arylheterocycly! may be a ha.sic nilrngeo a!Dm. The nitrogen or 

sulfur atom of the heterocyclyl portion of the arylhc1"rocyclyl may also be optionally oxidizt:d lo lhe 

co=sponding N-oxide, $-oxide or S,s-dio:<:ide. Exemplary arylheterocyclyl includes indolinyl, 

l 0 1,2,3, 4 -tctrnhydroisoq uinoline, 1,2,3, 4-tclrahydroquinoliDe, 1 H-2,3-dilrydroisoindol-2-yl, 2,3-

dihydrobenz[l]isoindol- 2-yl, and 1,2,3,4- Letmhydrobenz[g]-isoquinolin-2-yL 

"Aiylozy" means an aryl-0-. Exemplary arylo><y includes phcnoxy and naphlhoxy_ 

"Aiyloxycarbonyl" mCllll'l ary\-0-CO-. Exemplary aryloxycarbonyl includes pheooxy=-bonyl end 

15 napblhoxycarbonyL 

"Arylsu!fmyl" means aryl-SO-. Exemplazy azylsul:linyl includes pbeoylrulfiIJyl end naphthylsulfinyJ. 

"Arylsulfonyl" means azyl-SO,-_ Exemplazy arylsulfonyl includes phcnylsulfooyl and 

20 naphthylsulfon:yl. 

"Aryllhio" means azyl-S-. Exemplazy aryllhio includes phenyllhio and oaphthylthio. 

"Compounds offue present in'lention", and equi'lelent expressiOM, ore meant to Cl)lbrace compounds 

25 of Fommla (.I) as hereinhofnre de=:ibcd, which expression includes the <Sier prodntgs, the 

phrumaceutic:illy acceptable salts, and 1he soJvates, e.g~ hydrates, whci;e the context so permits. 

Similarly, reference to inleanediatcs, whether or not !hey themselves are claimed, is merurt to embrace 

their sal13, and solvales, where Iha context so pennils. 

30 "Cycloalkenyl" means a noo-aromrtlc mono- or multicyclic riug system of about 3 to about JO tmbon 

atoms, J>refembly of about 5 to about 10 carbon atoms, and which corrtains at least one =bon-mrlioo 

double bond. Preferred rings of lhe riug system include abolll 5 to about 6 ring atoms; and such 

preferred ring sizes are also referred to as "lower''. furernplary monocyclic cycloalkenyl iocludes 

cyclopeotcnyJ, cyclohexenyl, and cycloheptenyl. An exemplary multicyclic cycloalkenyl is 

35 norhomyleoyl. 
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"Cycloolkenylaryl" means a fused ;uyl !llld cycloalkenyl. Preferred cyc\oalkeny!;uyl is one wherein 

lhe azyl thereof is phenyl and lhe cyc\oalkenyl consists of about 5 to about 6 ring atoms. A 

cycloalkenylaryl is bonded Uuough BnY alom of lhe azyl moiety thereof oapable of S1Jch bonding. 

Exemp!ary cycloalkcoylaryl includes l ,2-dihydroll!lphlhylene and indene, 

"Cycloalknylhetero;uyl" means a fused hcteroaryl and cycloalkenyl. Prefmcd cycloalkenylhel<:rn;uyl 

is (Ille wherein !he heteroary\ !hereof consisls of about 5 to aboul 6 riDg atoms and lhe cycloaikenyl 

ronsists of about 5 to about 6 ring atoms. A cyc!oalkenylheteroaryl is bonded through llIIY atom of the 

helllroazyl thereof capable of S1Jch bonding. The designation of the aza, OKI! or thin as a prefix before 

10 heteroaryl portion of the cycloalkeny!heteroaryl defines lhal ru: least a nitrogen, oxygen or 911lfur aLom 

is present, :respectively, as a ring alom. The nitrogen atom of a cycloalkenylheteroaryl may be B basic 

nitrogen atom. The nitrogen aiom of the heteroaryl portion of the cycloalkenylheteroruyl may also be 

optionally oxidi<OO lD the com:sponding N.()Xide. Exemplary cycloalkenylheteroaryl includes 5,6-

dihydroquinolyl, 5 ,6-dibydroiooquino lyl, S,6-dihydroquilloxalinyl, S ,6-dihydrnquiDa:w llnyl, 4,5-

15 dihydro-JH -benzimidazolyl, and 4,5-di-hydrobenzoxamlyl. 

"Cycioalkyl" means a non-aromatic mono- or multicyn!ic saturated ring system ofaboul 3 lo about JO 

ctrrbon atoms, pre:ferllbly of about 51o about 10 carbon atoms. Preferred ring systems include abou1 5 

to about 7 ring atoms; and such preferred ring systeJll.'l ere also referred to as "lower", Exemplary 

20 m(l!locyclic cycloalkyl includes cyclopenlyl, cyclohexyl, and cyclolieptyl. Exempbuy multicyclic 

cycloalkyl includes 1-decalin, norbomyl, and rnlaJJ1ant-{l- or 2-)yl. 

25 

"CyclC1alkylaryl" ItJE01DS e fused aryl and cycloalkyl. Preferred cycloaikylaryl is one wherein lhe ;uyl 

thereof is phenyl and the cycloalkyl consists of about S kl about 6 ring atoms. A eyc!oalkylary\ is 

booded through any atom of the cycloalkyl moiety !hereof capable of such bonding. Exemplary 

cycloalkylary:l includes 1,2,3, 4-tetrahydro-Daphthy!ell°'. 

"Cyc!oalky]ene" means a blviilent cycloalkyl groUp baving abmrt 4 to about & carbon atoms. Prefurn:d 

cyeloalkylene includes about 5 to about 7 ring atoms; and such preferred ring systems are also referred 

30 to as "!owe,-''_ The por_.rt:. of biruliug on lhe cycloalkylene group include 1,1-, 1,2-. 1,3-, or 1,4-

binding patterns, end where appllcOOJe the stereocbemical relationship of llic points of bindiog is 

either eis or 1rnns. Exemplary monoc:yclic cyc!oalkylone includes (1, l-, 1,2-, or 1,3-)cyclohexylene 

and (I, l- or J,2-)cycklpenl)llerte. 

35 ''Cyc!oolkyUwlermryJ" means n fused heternmYl and cycloalkyl. Prefemrl cycloalkylbeteroaryl is 

one wh<=in lhe heteroaryl thereof CO!lSisls of about 5 to about 6 ring al<lms "n<l lhe cycloalkyl consists 

( -: 
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of about 5 to about 6 ring atoms. A cycloalkylhcteroaryl ;, bonded lhrough any !llom of the hcteroar:rl 

thereof capable of such bondi.ng- The designation or lhc aza, oxa or thin as a prefix before heleroaryl 

portion of lhe fused cycloalkylheteroaryl defme• !hat at least a nitrogen, oxygen or sulfur atom is 

presont, respectively, as a ring atom. The nitrogen alom of a cycloa!kylhcteroaryl may be a basic 

5 nitrogen ato111- The nitrogen atom of lhe heteroaryl p<>rtion of 1he cycloalkylheteroazyJ may also be 

<>ptiooally oxidized to tt.. corresponding N-oxid"- Exemplary cyc!calkylhcteroary! includes S,6,7,8-

t<.lmllydroqninolinyl, 5,6, 7 ,S-tetra-hydroisoquinolyl, 5 , 6, 7 ,8-letrahydroquinoxalinyl, 5 ,6, 7 ,8-

letrahydroqnin=ilyl, 4,5,6, 7 -tetrahydro- IH-bew.imidazolyl, and 4 ,5,6, 7 -te tmhydrol>enzoxazolyL 

I 0 "Cyclyl" means cycloalkyl, cyclc>alkenyJ, heterocyclyl or he!erocyclenyl. 

~DialkylaminoH mearu (nlkyl),-N-. Prefcncd dialkylamino is (C,-Cc;lllkyJ)rN-. Exemplwy 

dialkyl3Itlino groups include dimethyiamiiio, dietbyl=ino and metbylethylamino. 

15 'Halo" or "halogen" meaos flnoro, chloro, bromo, or iodo. I'Jeferred are fluoro or chloro. 

"Hllloolkoxy'' mearis allroxy suhstituted by one lo !hree halo groups. Preferred .,.., JoweralkOJ<Y 

substituted by one to three halogens. Most prefuued ore loweralkoxy su hstituted by one halogen. 

20 "Haloallcyl~ me:ans elkyl substituted by one lo lhreo Wllo groups. Prefem:d arc Joweralkyi substituted 

by one lo three halogens. Most preferred are lowendkyl substitllted by one halogen. 

''Iialoalky!ene" means alkylene substituted by one lo three halo groups. Pnifencd are iowenilkylene 

substituted by one to lhree halogens. Most prefmed = lowenill::yl substituted by one haligen. 

25 Examplacy baloalkylene iilcludo:s --CHF-, -CF,-, -CH,-CBF- and-CH,-CF,-. 

"Heteroaroyl" means hcteroaryl-CO-. Exemplary hileroaroyl includes lbfophenoyl, nicotfnoyl, pyrrol-

2-yl=bonyl, 1- and 2-naphthoyl, and pyridinoy\. 

JO "Heleroaryl' means an aromatic monocyclic or multicyclic ring system of about 5 to about 14 carbon 

atoms, in which one or more of the carbon atoms in the ring system i&f'°"' iwlcro clemenl(s) other lban 

carbon, for example nitrogen, oxygen or sulfur. Preferably aromatic ring systems include about S lo 

about 10 carbon atoms, and iru:Jude I to 3 hcteroatoins. Most prefurred ring sizes of rings of lbe ring 

system include about 5 to about 6 ring atoms. The designation of the a"'1, oxa or thin os a prefix 

35 before beteroaryl defines Iha! at least a nitrogrui, m<ygen or sulfur atom is present, respectively, as a 

ring atom. A nitrogen alom of"" heteroary] may be a basic nitrogen atom and may also be optionally 



oxidimd to 1he com:sponding N-oldde. When a heteroaiyl js substituted by a hydroxy group, it also 

includes its corresponding 'lautomcr where such hydroxy substituted heteroeryl is capeble of suclt. 

Exemplary hc:teroruy! Uicludes pyrazinyl, thienyl, lsothiazolyl, oxazolyl, pyrazolyl, furaz:anyl, pyrrolyl, 

1,2.4-lhiadlazolyl, pyridazlnyl, qulnoiraJinyl, phtha!arinyl, imidazo[l,2-a]pyridine, imidazo[2,1-

5 b ]thiazolyl, benzofu=:anyl, az.aindolyl, benz:inlidamlyl, benwthienyl, lhienopyridyl, thicnopyrimjdyl, 

pymilopyridyl, imldazopyrldyl, bei=37.llindolyl, 1,2,4-triarlnyl, benzfuiaw]yl, furany!, imidazolyl, 

Uidolyl, indclizinyl, isoJ{llZO!yl, isoquinolinyl, isothiazoly!, olUldiazolyl, pyrazinyl, pyridazinyl, 

pyrazolyl, pyridyl, pyrimidinyl, pyrrolyl, quinazolinyl, quinolinyl, 1,3,4-lhiadiazolyl, thiazo]yl, 

thicnyl, and triezclyL 

JO 

15 

"Heteroary\alkyl" m...us heteroaiyl-alkyl-. Preferred heteroarylalky! contain< e C,_,alkyl moiety. 

Exemplary hctcroruylalkyl include! 1.elrnzlll-5-ylmethyl. 

"Hei.eroarylalkoxy" means heteroazyl-elkyJ-0--. 

"Heteroaryialkoxycarbonyl~ means hctcroaiyla lky!-0--CO-. 

"Hcteroarylcycloalkenyl" means a fused hetcroaryl and cycloaikeeyl. Preferred heteroal)'lcycloalkenyl 

is oue wherein the hoteroazyl thereof consists of about S to aboul 6 ring atolll5 and the cyc!oallumyl 

2() collllists of about 5 lo about 6 ring atoms. A heternarylcycloalkenyl is bonded through any otom of Lhe 

cycloalkenyl thereof capable of such bonding_ The designetion of lhe 1123, OM or lhio as a prefix 

before heteroaryl portiou oflhe hetcroarylcycloalkenyl def mes that at Joast a nitrogen, rocygen or sulfill' 

atom is P"''""'~ respectively, as a ring atom. The nitroge.n alom of a heteroarylcycloalkenyl may be a 

'· ~ 
basic nitTOgcn aLom. The nitrogen atom oflhe heteroaryl portion of the heltlroerylcycloelkeny! may 

25 also be optiornilly o:<idizedto the correspondingN-oxide. Exemplary hetemuylcycloalkeeyl includes 

5,6- dibydroquinolyl, 5,6-dihydrolsoquiunlyl, 5,6-dibydroquinoxalinyJ, 5,6.dihydroqninazolinyJ, 4,5-

dihydro-lH-benzimid..zolyl, and 4 ,5-di-hydrobeJJ7.oxazn!yL 

'Hcteroa!)'\cycloalky]" Ill""-M a fused heteroaryl and eycloalkyl. Preferred hetcroarylcycloolkyl is 

30 one wheroin the heteroaryi !hereof =ists of ehont 5 to aboul 6 ring atoms and the cycloalkyl 

coufil.5ts of about 5 to abonl 6 ring atoms. A heteroarylcycloolkyi is bonded throogh any atom of the 

cycloalkyl thereof capable of such bonding. Th" designation of the aza, Ol<I! or thio as a prefix before 

he1eroeryl portion of the fused hcLCroary!cyclooikyl def\ues that at least a nitrogen, oxygen or sulfur 

atom is present, respectively, as a ring atom. The nitrogen atom of a hereroaiylcycloa\kyl may hen 

35 basicoi~ert alum Theuitrogen atom of1hc heter()31)'1 portion oftheheteroarylcycloalkyl may also 

be optionally oxidized to the corresponding N-0xidc. Exemplary beleroarylcycloalkyl includes 
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5,6, 7, g_ tetrnhydroquino!inyl, 5,6, 7, R-tetro.-hydrolsoqu inoly 1. 5 ,6, 7 .8-tel.rahydroquinn;uil inyl, S ,6. 7, 8-

lclr1lhydroquinazoly I, 4 ,5.6. 7 -tetrahydro. l H-benzimid3ID lyl. and 4 .s ,6, 7-telrahydrobonzoXBWly 1 

"Heteroaiylbelerocyclenyl" means a fused heteroaiyl and heterocycleny]_ 

5 heterowylhelerocyclenyl is one wherein tlie heteroaiyl !hereof COnsisl:'l of about 5 to about 6 ring atoms 

and lhe heterocycleoyl collllisls of nhout 5 to about 6 ring atoms- A heteroarylheterocyc\enyl is bonded 

lhrough any atom of the hctcrocyclenyl Lhercor capable of mch bonding. The designalion of llie "7.a, 

o:<a or thin as a prefix before Uie heteroaryl OT h<>terocyclenyl portion of the hctcroarylheterocycle:nyl 

def"mes 1hat at least a nitrogen, oxygen or 511lfur atom is presen~ respectively, e.s a ring atom. Tue 

10 nitrogen atom ofn heteroarylazaheterocyc\enyl may be a basic nitrogeo atom. The nitrogen or sulfur 

atom of the hcteroaryl portion of !he heteroarylheterocyclyl may also be optionally oxidized to the 

coIDlsponding N-oxide, The nilrogen or sullirr nlom of the heteroaryJ or heterocyclyl portion of !he 

heteroarylheterocyclyl may also be optionally oxidized lo !he corresponding N-ox±de, S- oxide or S,S­

dloxide. Exemplary hetercaiylheterncyclenyl includes 7,8-dihydro[l. 7)napbtb.yridinyl. 1.2-

15 dihydro[2, 7]-naphlhyridinyl, 6,7-dihydro-JH -imidazo [ 4, 5-c]pyridyl, l,2-d!hydro-1,5-<lllphlhyridinyl, 

t ,2-dihydro-1,6-naphthyridinyl, 1,2-dihydro-I,7 -naphthyridinyl. J,2-dihydro-l ,B-naphthyridinyl, and 

1,2-d!hydro-2,6-naphthyridiny 1. 

"Hetemarylheterocyclyl" means a fused hctcmaryl and heterocyc!yl Preferrod hcteroarylheterocyclyl 

20 Is Qne wherein !he heteroaryl thereof consists of aOOut 5 to about 6 ring !11oms Biid !he heterocyclyl 

consi..l:'l of about 5 to about 6 ring atoms. A heter-oarylheterncyclyl is bonded through any atom of the 

heteJocyelyl thereof capahle <:if such !>anding_ The desipati0n of lhe nza, oxa or thio as a prefU< 

before lhe heteroaryl or heterocyc!yl portion of the fused hctemarylheterocyclyl defmes that at least a 

nitrogen, oxygen or sulfur atom is piesBlll, ~vely, as a ring atom, The nitrogen atom ofa fused 

25 heteroarylheterocyclyl mny he a basic nitrogen atom. The nitrogen or sulfur ntom of the heteroaryl 

pmtion of 1he heteroarylheler<:icyclyl may also be option.Uy oxidized lo the corresponding N-oxid<'­

Thc nitrogen or sulfur atom of the heteroacyl or heterocyclyl portlo11 of the heloroarylhelerocyclyl may 

also be optionally oxidi=I. ti> the corresponding N-ox±de, S-oxide or S,S-dioxide. Exemplary 

he\eroarylheterocyc!yl inclnde.s 2,3-dihydrn-IH "PYJTI'l [3 • 4-b ]quinolin-2-yl, 1.2,3,4-tetrahydrohenz 

3 0 [b] [l, 7]naphthyridin-2 -yl, 1,2,3 • 4-tetmhydrobenz[b] [ I ,6)naphthyridin-2-yl, 1,2,3, 4-tetra-hydro-9H­

pyrido[3. 4-b ]ind ol-2yl. 1.2,3, 4-lctniliydro-9H-pyrido[ 4 ,3-b j indol-2yl, 2,3-dihydro-IH-pyrrolo[J, 4-b 

]indol-2 -y l. I H-2,3 • 4 .S-tctrshydroazepino[J, 4-b ]indol-2 -yl. l H-2,3, 4 ,5-tetra-bydroazepino[ 4,3-

h] indol-3 -yl, l H-2,3, 4,5-tetrahydro=:pino [ 4,5-b ]indol-2 yl, 5 .6, 7 .8"letra-hydro [ 1, 7]naphthyridyl, 

l,2,3,4-tetrhydro[2.7]naphthyridyl, 2,3-dihydro[l,4]dioxino(2,3-b]pyridyl, 2,3-dihydro-

3 5 [1, 4]dioxino[2,3-b ]pyridyl, 3, 4-dibyd.ro-2H-l-oxa[ 4.6)diu.aoaphthaleny!, 4 .s,6. 7- tetrahydro-3 H-

irnidam[ 4 .s-c ]pyridyl, 6, 7 -dlhydro [ 5,8] diazanaphthalcnyl. 1,2,3, 4-letrahydro[ 1,5]-naphthyridinyl. 
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I ,2,3, 4-letrabydro[ l ,6Jn"Jlhlhyridiny I, J ,2,3, 4-letrahydro[ l, 7] naphthyridinyl, 1,2,3,4-

tctrahydro[l,S}nllphthyridinyl, and 1,2,3,4-tetra-hydro[2,6]lll1Phlhyridinyl. 

"Heteroaryloxy" means het.ero;uyl-0- . Excmplruy heteroaryloxy includes pyridylo>'Y, 

''Heterocyclenyl" means a non-aromolic monocyclic or m11lticyclic hy~n ring system of about 3 

to about 10 oarbon atoms, in which one or more of die carlion atont'l in the ring 5)"Slcm i,.lare hetero 

elenient(s) oLher Lhan carbon, for example nitrogen, oxygen or sulfur atoms, and which contains al 

least one C1trhon-carbon double bond or =bon-nitrogen double bond. Preferably, the non-ruoillllllc 

10 ring syst= includes about 5 to about JO carbon atoms, and l to J beteroatoms. Most pieferrod ring 

si7.es o[ rings of the ring sy>tem include about 5 to ehout 6 ring atoms; and such prefc<=l ring siz.es 

are also 1efe11cd to as "lower", The designation of the m, Oltll or thin as a prefix before 

heterocycleny\ defines thal at least a nitrogen, ozygen or sulfur al<lm is presi>n~ respectively, as a ring 

atom. "fhe nitrogen atom of a helerocyclenyl may be a basic nitrogeIJ atom. The nitrogen or sulfur 

15 alom of the hetttocyclenyl may also be optionally oxidized to the cmrcspondins,:N-<>xide, S.oxide or 

S,S-dioride. E;templary monoeyclie azahetcrocyclenyl includes 1,2,3,~-tetmhydrnhydropyridine, 1,2-

dihydropyridyl, 1,4-dihydropyridyl, 1,2,3,6--tetra-hydropyridine, 1,4,5,6-tetrnhydro- pyrimidine, 2-

pyrrolinyl. 3-pyrrolinyl, 2-llnidazolioyl, and 2-pymzolinyl. Exemplary oiuiheteroeyclenyi includes 

3,4-dihydro-2H"J>yntn, dihydrofurnny], and fluorodihydro-furonyl. An exemplary multicyelie 

20 oxaheterocyclenyl is 7-=abicyclo[2.2. l]bepkmyL Exemplary monocy"1ie lhioheterocyclenyJ includes 

dihydrotlri<>phenyl and dihydrolhiopymnyl. 

"Helerocyclenylaryl" means a fus.ed aryl and betl:;rncyclenyl. Preferred hetercicy>:lc:nylwyl is one 

wherein tile my! thereof ls phenyl and the beterocyclenyl COll'li>ts of about S to about 6 ring atoms. A ( - 1 

25 heterocyclenylacyl is bonded lhrongh ony atom of lhe azyl thereof capable of such bonding. The 

designation of the am, oxa. or thio as a prefix before hcterocycJcnyi portion of the fused 

hoterocyclerrylaryl defines lhat ai le:asl "nitrogen, OK)'gen or solfirr atoin is prese:n~ respootive!y, as a 

ring atom. Tue nitrogen atom of a heterocyclenylacyl may be a basic nitrogen atom. The nitrogen or 

sulfur atom offhe heterocyclenylportlon oflhoh~lenylaryi may Riso be optionally miidized to 

30 !he corresponding N-oxide, S-o:tlde or S,S-dioxide. Exemplary heterocyclenylaryl include 3H­

indolioy i lli-2-oxoquinolyl, 2H-!-oJ<oEoqninoJyl, l,2-di-hydroqninolinyl, 3,4-dillydroqninolinyl, 1,2-

dibydroisoquinolinyl, and 3,4-<lihydrolsoquinoUnyl. 

'Heterocyclenylhetercmyl" means a fused heleroaryl and hel.emcycienyl. 

heterocyclenylheteroaryl is one wherein the h..teroaiyl !hereof cousists of about 5 to about 6 ring nloms 

35 and the he!erocyclenyl consists of about 5 to about 6 ring ato=. A h..terocyc!enylhetero!II)"! i.s bonded 

lb.rough. any alom of the he!eroaryl Uiereof capable of such bonding. The desiguation oflhe =. ox• or 

efiling
Rectangle

efiling
Rectangle



• 

-15-

fuio as a prefix before the heteroruyl or heterocyclenyl portion of fue heterocyclcnylheteroaryl define 

lhat at least a nitrogen, o;cygen or sulfur atom i• presen~ re!pectively, as a ring atom. The nitrogen 

atom of an azahelerocyclcnylhetei.Jwyl may he a basic nitrogen alo!Il. The nitrogen or sulfur atom of 

the hcteronryl portion of the helerocycJcnylhetero'1I]ll may also l>c optionally oxidized to I.he 

5 oonesponding N-oxide, The nitrogen or sulfur atom of tho hoteroaryl or heterocyclyl portion of the 

hete:rocyclenylhBIBroaryl may also be optionally oxidi?.cd lo Ille corresponding N-oxide, S- ol<ide or 

S,S-dioxide. Exemplary hetarocyclcny!heteroaryl includes 7,B-dihydro[l, 7]naphlhyridinyl, l,2-

dihydro[2, 7]-oaphlhyridinyl, 6, 7 -dihydro-3H -imidaui [ 4,5-c ]pyridyl, 1,2 -dihydro-1,5-naphlhyridiny I, l 

,2-dihydro-1,6-naphthyricl iny I, I ,2-dihydro-I, 7-naphlhyridinyl, 1,2 -dihydro-l,11-naphthyridlnyl Emd 1,2-

l O dihydm-2,6-naphtliyridioyL 

"Heterocycly!" means a non....-omotic saturated monocycllc or multi cyclic ring system of about 3 lo 

aboo• 10 carbon aloms, in which one or more of the atoms in the ring system i.tare het.ero elemenl(s) 

other th!lll carbon, for Cllalllple nitrogen, oxygen or sulfur. Preferably, the ring system contains about 

15 5 to about 10 carbon al.ems, EWd from 1 to 3 he\eroa!oms. Preferred ring sizes of rings of tho ring 

system includOl about 5 to aboul 6 ring atoms; and such preferred ring sizes are also referred lo as 

"lower''. The designation of the aza, oxa or lhio as a prefu: before he\erocyclyl deTllle that al least a 

nitrogen, oxygen or sn!fur atom is prcsenl respectively as a ring atom. The nitrogen atom of a 

heterocyclyl may be a basic nitrogen atom. The nitrogen or sulfur atom. of the hete<ocycly! may aiS<l 

20 be optionslly oxidized to 20 the corresponding N-oxide, S-<n<ide or S,S-dioxide. Exemplary 

monocyc!lc heterooyclyl includes piperidyl, pymilidioyl, piperarinyl, morpbolinyl, lhiomorpholinyl, 

thiazolidio.yl, 1,3-dioxole.nyl, 1,4-dio;<llllyl, THFyl, tetrahydrolhiophenyl, ""'d 1.etrahydrothiopyranyl. 

"Heleroeyciylaryl" means a fused aryl and heterocyclyl. Preferred bet<=cyclylaryl is one wherein the 

25 aryl thereof is phenyl Bnd the heterocyolyl consists of about 5 to about 6 r1ng aloms. A 

holerocyc!ylaryl is bonded tlrrough any atom of lhe aryl moiety thereof capable of such bonding_ The 

designation of the aza, oxa or lhio "" a prefix before lte\eroeyclyl portion of tb.e hclcrocyclylaryl 

de:fin"" that at least a nitrogen, oxygen or sulfur atom ls present, respectively, as a ring "1om. The 

nitrogen atom of a heterocy<::ly!aryl may be a basic nitrogen atom, The nitrogen or sulfur etom of the 

30 heterocyclyl portion of the hctemcyclylal)'l may also be optionally oxidized to the coi=;ponding N-

oxide, S-oxide or S,S-dioxlde. El<emplruy heterocyclylaryl lo.eludes indo!inyl, 1,2,3,4-

Mrahydroisoquinoline, 1,2,3,4-tetrahydroquinoline, lH-2,3-dihydroisoindo!-2-yI, and 2,3-

dihydrobenz[ f]isoindoi-2 -)'I, and ! ,2,3 , 4- tetrahydm beoz{g]-isoquinolln-2 -y I. 

35 "Helerocyc\ylheteroaryl" means a fused heteroaryl and heterccycJyl. Preferred heterocyclylheteroaryl 

is one vi herein the het>:oraryl thereof consists of about 5 to al>out 6 ring atoms and the he\erocyclyl 
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consist. of aC.Out 5 lo aboul 6 ring atoms. A heterocyc\ylhe!erneryl is bonded lhroii(lh llil)' atom of the 

hei<:rocyclyl thereof capable of such Oonding. The d<lsignalion of lhe a"'-, oxa or lhio "" a prefix 

before the heteroaryl or heterocyclyJ portion of !he heterocyclylheleroaryl defuies filal at least a 

nitrogen, oxygen or sulfur aklm is present, respectively, as a ring atom. The nitrogen atom of a 

5 heterocyclylheteroaryl may De a basic nitrogen w:om. The nitrogen or sulfur a!oIP of the lteterooryl 

portion of the bctcmc:yclylheteroeryl may also be opt!ooally oxldiwi ID the corresp<mding N-oxide. 

The nitrogen or sulfur atom of the heteroaryl or heterocyclyl portion of the hcterocyclylheteroatyl may 

also De optionally oxidi=I to the cxmesponding N-ox:ide, &-oxide or S,S-dioxide.. Exemplery 

heterocyclylheteroory! includes 2,3-dihydro-JH-pyrrol[3, 4-b )quinolin-2-yl, 1,2,3, 4-tetnhydrobenz 

1 0 [b] [1 , 7]naphthyridin-2-yl, 1,2,3, 4-tetmhydrobr={b] [1,6]naphthyridin-2-yl, 1,2,3, 4-tetra-hydro-9 H-

pyrido [3, 4-b ]indol-2y 1, J ,2,3 , 4-ll:lrahydro-9H -pyrido [ 4,3-b] indol-2y1, 2,3-dihydro-1 H -pyrrolo[3 A-b \, _ J 

]iudol-2-y!, 1 H-2,3, 4 ,5-tetrahydroaz.epino[3,4-b ]indol-2-yl, I H-2,,3, 4,5-tetrn-hydroazepino[ 4 ,3-

b ]indol-3-yl, I H-2,3, 4,5-tetrahydro;nepino[ 4 ,5-b] indoi-2-yl, 5,6, 7, S-tetra-bydro [I , 7Jna phthyridyl, 

I ,2,3, 4-tetrbydro[2, 7Jll.Elphlhyridyl, 2,3-dihydro[l ,4 )diox.Loo[2,3-b ]pyri dyl, 2,3--dihydro-

l 5 (I .-4]d.ioxino[2,3-b ]pyridyl, 3 ,4--<lihydro--2H-l-oxa[ 4 ,6]di=m8pbtlmlenyl, 4 ,5,6, 7- tetmbydro-3 H­

imidazo[ 4 ,S-c ]pyrid yl, 6, 7 -dibyclro[ 5,~]diazanaphthalcoyl, l ,2,3, 4-tetmhydro[l ,5]-napblhyridinyl, 

1 ,2,3 , 4-lfilrnhydro [l,6]naplrthyridinyl, 1,2,3, 4-tetrahydro( J , 7J naphthyridinyl, 1,2,3 , 4-

tetrahydro[J ,8].naphthyridinyl, and 1,2,3, 4-tetra--hydro[2, 6]nophthyridioyl. 

20 "Hydroxyalky\." mel!Il3 aHO-alkylene-. Exwnplary bydroxyalkyl include HO-CH,_- and HO--CH;,-Clfr 

''Multicyclic alkaiyl~ m= a mullicyclic ;iog system including Iii least one aromalic ring fused to at 

leasl one non-atomatic ring that may 00 saturated or =tumted, and may also contain in 1he ring 

25 system one or more beteroatoms, such as nitrogen, oxygen or sulfur. Excrq>lary multicyclic alkoryl 

includes arylcycloalkenyl, arylcycloalkyl, acylheterocycleoyl, arylheterocyclyl, cycloallreny!aryl, 

cycloalkylozyl, cycloalkenylhetemruy i cy c!oalkylhetcronryl, hcteroarylcycloalki:oyl, 

beterwrylcycloalkyl, hcleroarylheterocyclenyl, hete<oarylheterocyclyl, heterocyc!eoylaryl,­

heterocyclenylhel.eroal)'l, het<:rocyclylaryl, and heleI1lcycfylhe!eroaryl. Preferred multicyclic alkaryi 

30 groups are bicyclic rings that include one aromatic ring fused to one non-aromatic ring and lhe.J: also 

may oontain in the ring syslem one or more heteroatoms, such as nitrogen, oxygen or sulfur. 

"Patient"includos human and other mammo.ls. 

35 "PharmaceutioBliy acceptable prodrngs" a• 115ed herein ref= lo !hose prodrugs of the 0001.pounds of 

the present invenlion \vhich are, within !he scope of sound medical judgmen~ suitable for ll5e Jn 
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contact with the tissues of pallcots with undue lo:<.ioity, irritation, allergic response commensurate wi!h 

a reasonable benefit/risk Iat;o, and effective fo-c Uteir intended use of the compounds of the invention. 

The term "prodrug" refero to compounds that are transformed in vivo lD y.-eld a pml'n1 componnd of 

the present invention, for example by hydrolysis in blood. Funclional groups lh:d may be rapidly 

5 transfon:ncd, by metabolic cleavage, in vivo form a clas.!! of gronps =five with -fue corboxyl group of 

the compounds of this invention. They include, but ore not limited lo such groups a< alkanoyl (such as 

acetyl, propanoyl, butanoyl, and !lie like), nosubstilured El!ld substirul<od amyl (such as benmyl and 

substituted henzoyl), alkrucycarbonyl (such as etho><ycarbony!), trialkylsilyl {such "" trimethyl and 

triethysilyl), and monoeslera fanned wil.b dk:arbo><ylic acids {such as succinyl)_ Because of the case 

1 O witlt \vhich lhc metllbolicolly cleavable groups of the compounds of this invention ore cleaved in vivo, 

llte compnunds bearing such groups a.cl os pru-dugs, The compounds bearing the metabolically 

cleavable gronps have the advontagc Iha! lhey may exhibit improved bioavail:Wility as a msult of 

enlumced solubility and/or ralc of abSOiption conferred upon the parent compound by virtue of I.be 

presence of lhe metabolically cleavable group_ A thorough disc=ion ls provided ln Design of 

JS Prodrogs, }J. Bundgaa«I, ed, Elsevier (J9BS); Methods in Enzymology; K. Widder et al, Ed., 

Academic Press, Q 309--396 (1985); A Textbook of Drug Design and Develcpmen~ Krogsgaard­

IMsen and H. Bandaged, ed., Chapter 5; 'llesign and Applications of Prodrugs" 113-191 (1991); 

Advanced Drug Delivery Reviews, H. Bundgard, ~, 1-38, (1992); J. Pharm. Sci., 11.285 (1988); 

Chem. Phann. Bull, N. Nak")"' ot el, J2, 692 (1984); Pro-drugs as Novel De]jvery Systems, T. 

20 Higuchi "°d V, Stella, 14 A.C.S. SympositlJII Series, and Biorovernible Carriers in Drug Design, RB. 

Roche, ed., Americ:.an Pharmaceutical Associailon and Pergamon Press, 1987, which are inoorpomted 

herein by reference. 

"Ester prodrug" means a cmnpolllJd fuat is oonvcrllllle in vivo by meillbolic means (e.g., by 

25 hydrolysis) to a compound of Formula (I). For example an ester of a cmnpound of FoIJl\nla (I) 

containing a hydrol<}' group may be convertible by hydrolysis in vivo to lhe parent molecule. 

Altrrnallvely !Ill ester of a compound ofFormula (l) containing o carboxy group may be convertible by 

hydrolysis in viyo to lhe parent mo!ecn\e_ Exemplary est ... prodrngs are: 

30 

'I'll 
~ 

0 

3-(6-[2-(2-chloro-6--fluoro-phenyl}-dhylamino]-2-methoxy-pyrirnldin-4-yl}-benzoio 

J-ethox:i:carl>onylo><y-ethyl ester, and its enantiomers thereof; 



2-(3-{6-[2-{2.4-<lichloro-phenyl}-elhylamlno]-2-methO)<)'-pyrimldin-4-yl}-phenyl)-2-methyl-propionic 

acid, 1-ethoxycerbonyloxy-eU.yl esler, and its enenliomers lh>reoJ; 

5 2-{3-{6-[2-(2,4-<lichloro-pbenyl)-ethyl=ino]-2-niethol<}'-pyrimidin-4-yl}-phenyl)-2-methyl,m>Pionic 

acid, 2-dimethylarnino-ethyl ester; end 

"VY" 
~ 

(3-{6-[2-(2,4--<lichloro-pb"11yi)-e!hylamino]-2-methoxy-pyrim.idin-4-yl}-phenoxy}-;lctllc aeid, methyl ,;.,.-=, 

10 ester. 

"Pbarrnaceutically accept:aOie sEllts" ref= to the IlOD.-toxic, inorgttnic end organic acid addition salts, 

and base addition salts, of compo\!Ilds of the present inv6Jltion_ Theso S1lfu; cao be prepared in SlfJI 

dming the finEll isolmon and purification oflhe compounds. 

An exemplary N-cl<ide is: 
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[2-methcxy-6-(1-oxy-pyridin-3-yl}-pyrimidin-4-yl]-[2-(4-methoxy-phenyl)-dhyl]-amine. 

"Solv:lle" means a physical association of a compound of this invention with one or more solVEml 

5 molecules. This physical association includlO!I hydrogen bonding. In certain instai:Jces the solvate will 

be Cllpable of isolation, for example when one or more solv,,,.L molecules are inCOiporaicd in the 

crystal ]atlioe of lhe crystnlline solid_ "SolVllle" encompasses both sohJtion-ph= llI!d lsolable 

solvates. Repreocnle.tive soJvams include hydrates, ethanolo.!es and mcthano\ates. 

10 Suitable es ten of COOJPOund• of Formula (I) containing a hydro;<y group, are for example acetrrtes, 

citrale.!!, IEICl!rtes, tartrales, malonales, o""1ales, salicyletes, propionates, succinntes, fumarates, 

meleates, methylen.,..bis-b-hydroxynaph thoa!es, gentisales, isethiooo tes, di-p-toluoyllartrale.", 

medianesu!f ooates, cthlltlesulfonates, benzeres ulfonates, p -toluenesulfonw:s, cyc:lohexylsulfamntes 

and quinale:s. 

15 

Suitable esters of compoll!lds of Formula {I) con~ a =boxy groUp, are for example lhose 

described byFJ.Leinweber, Drug Me!ab. Res~ 1987, lS. page 379. 

An especially useful class of esters of compound. ofFonnula(I) con!filning a hydroxy group, mey be 

20 funned from acid moieties selected from !hose d=r!bed by BUIJdgaard et al., J. Med. Chem., 1989, 

d1. pages 2503-2507, and include substituted (aminomethyl}-henzoatcs, fur ""3mple 

diulkylamino-methyJhcl!Zllales in which the two Blkyl groups may he Join..:! together and/or 

interrupted by an mcygen at= or by an opllonal.ly substituled nitrogen atom, c.g_, an a!kylated 

nilrogen atom, more esp..,iaIJ.y (morpholino-methyl)benzoates, e.g., ,_ ill 

25 4-(morpholinomefuyl)-benwates, and ( 4-lllkylpiperazin-t-yl)be!lZoatcs, e.g., 3- or 

4-{4-aikyJpiperazin-J-yJ)hen;wBtes. 

Some of the compounds of fue present invention arc basic, and such compounds 11re useful in tlte form 

of lhe free hMe or in fue fOJm of a pharmaceutically acceptable BCid addition salt thereof. 

30 Acid addition salls are a mo.-c convenient fonn for use; and in practiC<O, use of the salt form inherently 

amounts to use of !he free base form. The Mids which oan he used to prepare the acid addition ""1ls 
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include preferably those which produce, when oombinod with the fiee base, ph"'1I!aceutically 

acceptable s!ll1'., \hat is, sall.S whose anions are non-toxic lo the patient in pharmaceutical doses of the 

sails, so th al lhe beneficial inhibitory effects inherent in the free base are not vitiated by side eITects 

ascribable to the anions. Although pharmaceutically acceptable salts of said basic compoUllds are 

5 preferred, !ill acid addition salts are useful as sources of the free base form <Wen if the particular s.al~ 

per se, is desired only as an intenncdiate product as, for example, when the salt is funned only for 

purposes of purilica.lio!I, and identification, or when it is used as intermediate in preparing a 

ph!lnllilcerrticaUy acceptQble sak by ion cxcfilinge proclldures. Jn particular, acid addition salts can be 

prepared by separately reacting (he pwified eompound in its free base form with a suitable organic or 

10 inorganic acid end isolating lhe sail thus fonncd.. Pharroaceutically acceptable salts wilhin the scope of 

the invenllon include those derived from mineral ru:ili; and organic acids. EJ<elJ\plary acid addiHon 

salts include lhe hydrobrom!de hydrochloride, su!fule, bisulfute, phosphale, nitra1e, acelate, 011alate, 

velerate, oleate, palmitate, quinates, stcanrte, Jaurale, borate, brnzonle, lactale, phosphete, Losylale, 

citrate, malea!e, fumarale, snccinate, tertraLe, naphthylote, mesylate, glucoheptonate, lactioblonale, 

15 sullamates, malonates, salicylrrtes, propionates, melhylene-bis-11-hydroxynaphthoaies, g.ntisates, 

isetltionates, di-p-toluoyl!arlrates, methaoesn\fonfiles, ellianesn\fonates, benulnf:!!ll!fonates, p­

toluenesulforurtcs, eyclohe1')'1su]fil111ates and lamy!snlfonaJe salts. See, for example S.M. Berge, et el., 

"Phmmaceutical SRl!s," J. Phann. Sci .• Mi. 1-19 (1977), which is incorpomled herein by reference. 

20 Where the compound of the invention is substituted wllh an acldic moiety, bese addition salts may be 

funned and ere simply a more convenient form fur use; and in practloe, use of 1he salt furm inherentiy 

amonnls to use of the free acid form. The bases which can be used to prepare 1h<: base ru:!dition sails 

iDclnde preferably !hose which prodo~ whm combined wilh the free acid, pba:nnaceutioally 

acceptable salts, lhal is, salts wliase cation• 11re non-tmdc to the patienl in phonnaceutii:al doses of lhe 

25 ...its, so that the beneGcial inlu1>iLory effects inherent in 1he freo base are not vitioled by side effects 

ascribable to the catiom. Base addition salts can nlso be prepaied by sepanllilly reacting lhe purified 

compound in its ncid fonn wilh a suitable organic or inorganic base derived ftmn alkali and alkalioe 

earth metal selts 3Ild isolafutg the salt thos formOO. Base addition salts include p~ly 

acoeptab\c mclnl 3Jld mnIDe salts. Suitable metal sails include the sodhnn, potassiwn, calcium, barimn, 

30 zinc, magnesium, and aluminum salts. The sodiwn and pcrtasfilum salts are prefe;red. Suitable 

inorganic base o<ld±tion salts ere prepared from metal bases which include soclinm hydride, sodium 

hydroxide, potassium hydroxide, c:alcinm hydrnx.ide, alumlnUID hydroxide, \ithinm hydroxide, 

magnesium hydroxide, zinc hydroxide and lhe like. Suitable wnine base addirinn salts are pn:parcd 

from 3!0in"" which bo.ve sufficient hasicity to form a s!Able .alt, and preferably include lhose ll.minM 

35 which ere fr<quently used in medicinal chemistiy b=U<e of !heir low tOJ<icity and acceptability for 

medioal use. Ammonia, cthylenedirunine, N-methyl-glucamine, lysine, arginine, ornithine, choline. 
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N ,N' -dJOem:ylethyleDediru:nirie, chloroprocaine, diethanolamirie, procaine. N-benzy lphi:llcthylamine, 

die!hylamine, pipera:i:ine, tris(hydroxymethyl}-aminomelhaue, letramethylammonium bydmllide, 

triethylamine, dibenzylamine, ephenamine, dehydro!lbletylamine, N-etb.ylpiperidine, benzylamine, 

tetromethylannnonium, tetmothylammonium, methylamine, dimethylamine, trimethylamioe, 

5 ethylamine, basjc amino acids, e.g., lysine and arginine, and dioyclohexylamine. 

As ....,.,u as being useful in themsel= as aetive oompounds, salts of compounds of lhe invention are 

useful for the purposes of purification of tho compounds, for example by mqiloitation of lhe solubility 

differences between the sails and the parent compounds, side p:roduc!!I and/or starting materials by 

10 teclmiques well known lo !ho,., ski\100 in the art. 

It will be appreciated that compounds of the present invention mey contain asymmetric centers. These 

acymmetric centers may independently be in either the R or S configuration. It will be apparent to 

those skilled in the an that certain compounds of ilie invention may also c;diibit geometrical 

15 isomerism. It is to be understood thot lhe present invention includes individual geometrical isomers 

and stercoisomers and mixtures theieof, including racemic mixhires, of compounds of Formula (l) 

hereinabove. Such isomers can be separated from their mixtures, by lhe application or ..t;,ptarion of 

kn°""' methods. Chiral chromatography techniques represent one means for separating isomers from 

mixture• thereof. Chiral reczystal\i2ation techniques moy be tried as an alternative mearu; for 

20 separating ioomers from mixtures thereof. I!!div:idual isomeric compounds can also be prepared by 

employing. where applicable, chiral precursors. 

Regarding a more detailed description of lhe preferred compounds of the present invention, on<o 

particular embodimerrt of -the invention ls a compound of Formula (l) wherein R 1 is amino, 

25 dimethy!amioo, methoxy, ethoxy, e!hyl, methylthio, met.hylamino, or 2,2,2-trifluoroethoxy; or an 

N-ox.ide thereof, or an ester prodrug thereof, or a pharmaoeutically accepl!lbJe salt, bydmlo, or EiDlvate 

thereof. 

Another particular embodiment of the inventiOll is a compound ofFonnnla (l) wherein Cy1 is phenyl, 

30 benzimidazolyl, h"'1>".o[l,3]dioxo!yl, ben=thiarnlyl, bew.o[b]tltiophenyl, lH-bcnzotriarnlyl, 

2,3-dihydro-bmoo[IAJdioxanyl, 2,.'.l-dihydro-benz.o.furanyl, 3,4-dihydro-2H-benzo[I,4]oxazioyl, 

fnraoyl, imidazolyl, JH-indazolyl, indolinyl, indolyl, isoquinolinyl, isoxazolyl, oxadiazo!yl, olllrll!lyl, 

2-oxo-lH-pyridioyl, phenyl, pyra:z.olyl, pyridyl, thiazolyl, quinolin~I, thienyl or piperidiDyl, wherein 

each of lvhich iodependenlly is opLionally substituted by one to three of the same or different Cy1 

35 sub5titnent groups; or an N-oxide !hereof, or an ester prodrug thereof, or a phrumaceutically acceplable 

sal~ hydrate, or solVBte thereof. 
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Another part.icolar embodiment of the invention is a compound of Fonnrrla (I) wherein Cy1 is phenyl, 

benzimid371Jl-2 -yl, beozimidazo!-5-yl, benw[ l ,J ]dioxo 1-5-yl, bcnzothiaml-6-yl, benro [b ]thiophen-2-

yl, benw[b]tltiopheu-3-yl, IH-benmbiazol-6-yl, 2,J-<lihydro-benzo[l,4]dioxin-6-y!, 2,3-

5 dihydrob<:nzofumn-5-yl, 3,4-dihydro-2H-benzo[l,4]ol'3Zin--7-yl, furan-2-yl, furan-3-yl, imidazol-1-yl, 

JH-iodazol-6-yl, iodo!in-5-yl, iodol-3-yl, iodol-5-yl, irulol-6-yJ isoquioolin-5-yl, isoxnzol-4-yl, 

[1,2,4]0Mdiazol-5-yl, [ l,J,4Joiradiazol-2-yl, 0Jla7.01-5-yl, 2-oxo--lH-pyridln-5-yl, phenyl, pyr.aol-1-yl, 

pyniwl-3-yl, pymml-4-yl, pyrid-3-yl, pyrld-4-yl, thiazol-2-yl, quinolin-3-yl, quioolin-6-yl, qulnolin-3-

yl, lhiM-2-yl, lhien-3-yi or piperidin-1-yl, each ofwh.ich is optionally substituted by one to three of the 

10 f;aJOe or different Cy1 sub<tituenl gl'Ollps; or an N-oxide !hereof, or an ester prodrug !hereof, or a 

phwmaceutica!ly acceptable salt, hydrate, or solvate !hereof. 

Anolher part.ieular embodiment of lhe ffiventinn is a compound ofFOJJI1ula (I) wh=ffi Cy' is phenyl, 

cyclohexenyl, benzo[\,3]dioxolyl, benzofur.myl, 2,3-dihydro-benzofurmtyl, 3,4-dlhydro--2H-

15 h6DZ0[1,4]oxazinyl, benzo[b]lhlophenyl, imidazolyl, indofyl, isochroma!lyl, phenyl, uaphlhalenyl, 

pYTidyl, or thienyl, each of which is optionally substituted by one to three of same or different 

sub.5tituenls of alkoxy, (C1-C,}-alkyl, bydroxy, cyano, halogen, baloalkrucy, hnloalkyl, nitro, Y'Y'N-, 

Y'Y1N..SO,..., aryl or heteroaryl, wherein the !11)'1 i'l optionally substituted by alkyl or hydroxyalkyl. 

and the heteroaryl i• uptlonally substituted by elkyl; or an N-<>Xide lhmeof. or an esW: pmdrug thereof, 

20 or a pharmaceutically acceptable salt, hydrate, or solvate thereof. 

Another particular embodiment of the invention is a compound of Fonnula (I) wherein Cy' is phenyl, 

oyclohex -1-enyl, b<:nzo[ ! ,3]diaxol-5-yl, beorofuran-6·yl, 2,3...Jihydro-benzofumn-2-yl, 3, +tlihydro-

2ll-benzo[l, 4]oxezin-2-yl, benzo[b]thiopheo.-2-yl, imidazol-4-yl, IH-iodol-3-yl, lH-iodol-5-yl, Z."4 
25 naph!holcne.2-yl, isochmmon-I-yl, pyridin-2-yl, pyridiu.-3-yl, pyridin-4-yl, or thien-2-yl, each of 

which ls optionally 511bsfituled hy one to 1bree of th.e same or dllferent substituenls of alkoxy, CCi-C,} 

alkyl, hydroxy, cyE1110, halogen, haloaikoxy, haloalkyl, nitro, Y'Y'N-, Y'Y'N-SOi-, aryl or heteroaryl, 

wherein the aryl is optioillllly 5llbstitim:d by alkyl or hydroxyaikyl, and the b~!<:roaryl is optionally 

sub>tituted by alkyl; or an N-OXide thereof, or a.n ester prodrug thereof, or a phllIIllaceutically 

30 acceptable sol~ hydrate, or solvnle thereof. 

Another particular embodiment oftlie invention is a compound of Formula (I) wherein: L1 is -CHr, -

CH,.-CH2-, -CI{,-CH,...CH,-, -CH2-CHrCH,-CH,-, -CH,..-CH(CH,}, -CH,.-C(CH,)r, -CH(CH,)-CH2-, -

CH,-CH(OH)-, -CH(COJi}-Cliz-, -CH1-CF,..., (\ , -0- or -a-; or an N-oxide 

35 ih=of, or an ester prodrug thereof, or a ph11III1aceuticaJly a=ptible salt, hydrate, or solvale thereof. 
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Another particular embodiment oftl!e invention is a compound of Formula (l) wherein L' and Cy° 

together represent indan-1-yl or indan-2-yl; or "n N-oxide lhcreaf, or an ester prodrug thereof, or a 

phanllacentioally aoocptable s.alt, hydrale, or solvate !hereof. 

Another particnlar embodiment of fue invention is a compo1111d of Fonnula (l) wherein L1 is -CH,­

CH,-; or an N-oJcide fuereof, or an ester prodrug thereof, or a pharmaceutically occeptable salt, hydrate, 

OT solvate thereof. 

I 0 Another particular embodirnenl oflhe invention is a componnd ofFo=nla (l) wherein L1 is -CH2-CF,­

; or an N-nxide thereof, or an eru:r prodrug thereof, or a pharmaoeutically acceptable sat~ hydra.le, or 

so!vale thereof. 

Another particular einbodiment of lhe invenLion is a compound of Formula (I) wherein Cy' ts 

15 unsubstituted phenyl or phenyl substituted by one to lhree of sam~ or di.lfercnt substituent gronps of 

acyl, alkylsulfinyl, alkylsulfo11yl, carboxy, cynoo, halo, heteroaroyl, helerocyclenyl, 

hydroxy, nitro, R2-C(=N-OR"}-, Y 1Y'N-, Y'Y"NC(=O}-, Y'Y'NC(=0}-0-, Y'Y'NSO,-, 

Y'Y2N-C( =O}( C 1..C.)-alkylene-Z 1-, olky! -C( =-0 }-N(R'}-SO.,-, alkyl-0-C(=O }-N(R"}-, 

Rlkyl-0-C(=O}-N(R'}-SO,-, alky\-0-N(R'}-C(<=O}-, alkyl-0-N(R'}-SO,-, 

20 alkyl-SO,-N(R')-C(=O)-, aryl-SO,-N{R')-C(=-0)-, alkyl-SO,-N(R')-. R'-C("'())-N(R')-, 

alkyl-NH-C(=O)-NH-; 

25 

30 

35 

olkmcy, wbicb is optionally substitllled by one to three of same OT dilferenl of cmboxy or 

heteroaryl; or 

Ellkyl, which is optionally substituted by one to lhree of same or dllfe=it of halogell, carlioJCY, 

wherein 

aryl, heteroacyJ mn!ticyclic elkaryl, cynoo, hydroxy, Y'Y'N-, H2N-C(=NH)-NH-O-, 

R6-C{=O)-N(R")-. R'-N(R')-C=O)-, alkyl-0..C(~O)-N(R'J-, alkyl-SO,...N(R')- , R'­

SO,-N(R'}-c(=O)-. H,N-C(=NH)-NH..Q..; OT alkoxy, which is optionally substitutW 

by carbnxy or hetero..yl; 

lhe aryl or heteroaryl moieti"" in lho Sllbstituent groups are optionally independently 

substituted by hydroxy, amino, alkyl, alkoxy, carboxy, alkoxycarbony[ or R'-SO,­

N(R'}c(9:>)-; 

and, \vherein 

lhe heterocyclenyl or mnlticy~!ic alkaryl molotios in the substituent groups indepMdenl!y is 

optionally substituted by hydroxy, 3lllino, alkyl, allmxy, carboxy, alkoxycarbony~ R'­

S02-N(R5)-C{=O)- or oxo; 



or an N--oxide !hereof, or an ester prodrug fuereof, or n phamiaceutically acceptable salt, hydrate, or 

solvate thereof. 

Anotb.er particular embodiment of the invention is n compound of Fo!IIJUla {I) wherein cy' '-' 

5 benzimidawi-2-yl, bcnzirn..idezol-5-yl, bem.o[l,3]dio:wl-5-yl, benzolhiozol-6-yl, benzo[b)thiophen-2-

yl, benzo[b)thiopben-3-yl, lH-benwtriazoJ-6-yl, 2,3-dihydro-benzo(l,4]dio:<in-6-yl, 2,3-

dthydrobenznfuran-5-yl, 3,4-dihydro-2H-ben:w(l,4]oxezin-7-yl, furun-2-yl, furan-3-yl, imida:zol-1-yl, 

JH-indaml-6--yl, indolin-5-yJ, indoJ-3-yl, indol-5-yl, indol-6-yl isoquinolin-5-yl, iooxazol-4-yl, 

[l,2,4Joxadia:zol-5-yl, [l,3,4]oxadiE1ZOl-2-yl, 01;,=l-S-yl, 2-oxo-JII-pyridin-5-yl), phenyl, pyrauil-1-

10 yl, pYrllWl-3-yl, pyiazol-4-yl, pyrid-3-yl, pyrid-4-yl, thiezol-2-yl, quinolin--3-yl, quinolUHi--yl, 

quinolin-1\--y!, thill!l-2-yl, thien-3-yl or piperidin- J-yl, each of "'1rich j9 oplioo•lly substituted by one to ~-:J 

~ of the same or different substituent groups of lower alkanoyl, lower alkoxy, oarboxy, cyano, 

halogen, R2-C(=N-OR')- Y 1Y2N-, Y'Y'NC(=O)-, heleroaryl; or lowemlkyl, which is optionally 

substituted by one to three of SllIIle or different of halogen, carhlxy, hetcroaryl, hydroxy, or Y1Y'N-; 

15 wherein ihe h~aryl moietJcs in substi.tuenl gmups are option.Uy independently Sllbstituted by 

hydrozy, amino, alkyl or elkoxy; or an N--0xide thereof, or an ostar proclrug lh<mlo:t; or a 

pharmnceutically ac""pmble salt, hydrate, or solvatc !hereof_ 

Another parllnular embodiment of the invention i3 n oompouml of FOI1J1nla {I) wherein Cy1 is 

20 benzimidezol-2-y!, benmnidEl7Dl-5-yl, benzo(l,3]dioxol-5-yl, benzolhiezoi-6-yl, benzo[b]thiopheo-2-

yl, benro[b Jthioph.,,,..3-yl, IH-benzo!riezol-6-yJ, 2,3-dihydro-benm[l,4Jdioxin-6-yl, 2,3-

dihydrobe= furan-5-yl, 3, 4--<lihydro-2H-be=>[l, 4]oll87.in-7 -y 1, furnn-2-yl, :furan-3-yl, lmidaml-1-yl, 

lH-imliu.ol-6-yl, fudolin-5-yl, indol-3-yl, indol-5-yl, indol-6-yi igoqninolin-5-y~ isollllZ!ll-4-y~ 

[1,2,4]oxadiaz.ol-5-yl, [l,3,4loxruiiawl-2-y!, oxawl-S-yl, 2--oxo-lH-pYridin-5-yl), phenyl, pyrazol-1-

25 yl, pyrazol-3-yl, pyrazol-4-yJ, pyrid-3-yl, pyrid-4-yl, thiazoJ-2-yl, quinolin-3-yl, quinolin-6-yl, 

quinolin-8-yl, lhien-2-yl, thien-3-yl or piperidin-1-yl, each of which is option.ally substituted by one to 

three of the some or diffurent substilueo.t groUps offurmyl, acetyl, mclhoxy, cru;boxy, c:yano, chloro, 

methyl, -CHF2-, 0Xll201-5-yl, Letrnzol-5-yl, lIO{:-CH,-, HOCH,-, 110-CH(CH,}-, II-C(~N-OH)-, H­

C(=N-OCH,}- , CH;-C(=N-OH}-, CH,-C(=N-OCH,)-, H,N-CH2-, CH,NHCH2-, 

30 CHjNH-C{=O}, CH,O-OCH,.Q!,·"NH-, o.<;(cfY/-
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Another partioular embodiment of the invention is a compound of Formula (I) wherein Cy1 is ph.,,,yl 

or phenyl substituted by one to lhre<o of the ~e or different groups of fonnyl, acecyl, roethoxy, 

chloro, fluoro, hydroxy, nltro, cyano, =-boxy, CH,O-CH~CH-, CH1-SQ.-, Cfl,SO,, CH,CH,SO,-, 

HO,C-CH,-0-, HO,C..C(CH,),-0-, (}-cc"()}-, 5-amino-[ l,3,4]oKBdil!Zll!-2-yl, 3-methyl-isoxazoJ-

5 5-yl, 3-methyl-[ J,2,4]oxadiazol-5-yl, 5-melhyl-[L,3,4]oxadiazol-2-yl, 2-mclhyl-2ff-Letrazo!-5-yl, 1-

melby l-1 H .-tetrazol-S-yl, 5-meth yl-21-I-[ 1,2, 4]1riaml-3-y!, 3H-[ 1,3, 4]oxad!aw 1-2--0ne, oxazol-5 -yl, 

10 

0 ~ 
letmzol-5-yl, IH -letraro 1-5-yhne!hyl, I -methyl- I -{ lH-rctmzol-5 -y 1)-ethy!, t)-rn,_-0-, 

J:}-rn,-0-, 3H-[l,3,4]oxacliazol-2-onc, H-C(~N-OH)-, CH3-C(~N-OH)-, H1N-, (CH,),N-, 
0 0 

~"-· CH.OCH,cR,NH-, 

HO,C 

oo-0-rn,cn,-NH-, HOCil,CH,NH-, 

HO,C-CF2-, CH,CH;,SO,NHC(=O}-

C(CH,)r, PhCH,SO,NHC(=O)-C(CH,),_-, CH,CH,SOiNllC{ooQ}-CF,-, H,N-C(=O}-, CH,NHC(=O)-, 

(CE,)lNC{=O}, (CH,),NCH,CH2NH-C(=O}, HO,CCH,NH-C{=O}-, HO,CCH(CH;)NH-C(=O}, 

o<::y-o CH(CJJ,),_ 

HO,CCFl(CH(CH,}:z)NH-C(=O}, HO;_CCH(CH,CH {CH,) i}NH-C(=O}-, I )--hi-NH-C(=O)-, 
w~ 

lS CH,CIJ,NH-C(=0}-0-, H2N-S02-, CH,NHSO,-, CH,CH,NHSO,.., (CH,),CHNH-SO,-, CH,CH,NH­

C(=O)-CH,-0-, (CH;i),CHNH-C(=O}-CH,..0-, (CH,).,NCH,c.a,NH-C(-O}-C{CH,1.-0-, CH,-C(=O}­

NH-SO,-, CR,CH2-0-C(<-O}-NH-. CH,-0-C(=O}-NH-SO,-, CH,-0-N{CH,}-C(=O)-, CH,-0-NH-SO,-

20 

' CH,-SO,-Nll-C(=O}-, CH,,-SO,..N(CH1}C(o-O}-, Q--so,-NH-C.(=(l)-, CH,-SO,..NH-, CH,-

°' 
C(=O}-NI~-, Cf!,O-CH,C(=O)-NH-, CH1CH2NH-C(=O}-NH-, H02C-CH2CH2-, 

HO,C-C(CH,j,--, H02C-CH2-0-CH2-, benzyl, NC-CH,-, ;:>-CH,-
o ~ 

HO,C-CH(CH,}-, 

~-" 

oN°'' 



5 

_,~ 

fllJ'4-}-CH,_-0-CH,-, HOCH,-, HOC}J2CH,-, HO-CH(CR,}-, HO-C(CH,)2-, H2NCH2-, ,J--, 
(CH,}.,NCH,CH,NHCH,,-, HO,C-CH(CH,Ph)-NHCH,-, HD,_C-CH(CH,OH)-NHCH2-, 

0- "'t:; NIJ.CJJ,- N-CH,-, 

" 

" cH,-\__l-cH,-, H2N-C(""NH)-NH-O-CH1-, CH,OCH,-C(=O}-NH-CH,-, HOCH,-NH-C(=O)-

CH,-, CH;-C(=o)-NH-CH,.-, 

?" 
Cfl.,-0-C(=O)-NH-CH,.., CH;SO,-NH-CH,--, H,N-C(=NH)-NH-0-CH,-, CN-CH,-CH-, or 

" ?" rn,-Nv-a-i,-CH- or on N-ollide thereof, or an ..,ter psndrug thereof, or a phamiacelliica\ly 

ac.ccplable salt, hydra.le, or solvate !hereof. 

10 Another particular embodimeot of 1he illven!ion is a compound of Fonnula (l) whflfelo oJ is 

cyclohex-1-enyl; or an N-<:>ll.ide lhereoJ; or an ester prodrug thereof, or a pharmaceulic.a.lly acceptable 

salt, hyd(ll..[e, or solvate tltereof. 

Aoather particular embodlment cf the invention is a oompound ofl'ormula (1) wherein oJ is naph!hy\ 

15 or phenyl, each of which is optionally substituted by one fD three of lhe same or different grollpS of 

!!lkox:y, (C1-C,)-alkyl, hydroxy, cyano, halogen, heloalkOJ<y, haloa!kyl, nitro, Y'Y'N-, Y'Y'N..SO,.., 

aryl or h..teroazyl, wherein the azyl is oplionnlly substituted by alkyl or hydroxyalkyl, and lhe 

heteroacyl is optionally substibrtcd by alkyl; or an N--Oiide thereof; or an £:SI.er pmdrug !hereof, or a 

phamracenlically rux;eplable salt, hydrate, or solvate thereof. 

20 
Aaolher particular embodiment of lhe invention is a compound ofFormula (I) wherein Cy2 is naphlhyl 

or phenyl, each of which is optionally s~bstituted by one to lhree of same or different groups of 

methoxy, ethoxy, methyl, ethyl, bromo, chloro, fluoro, .F1HCO-, F,CO-, l',C-, amino, H,N-SO,.-, 

cyano, hydroxy, nitro or 5-methyl-[1,3,4]oxadiazal-2-yl; or an N-oxidc thereof, or an ....tel" pmdrug 

25 lhereof, or a phamiacentio.ally acccplllb]e salt, hydrate, or solvote thereof. 

Another parti.Clllar embodiment of lhe invenl.ion is a uompo!Illd of Formula (I} wherein Cy' is 

benzo[l,J]dio)!.()J-5-yl, IH-indol-3-yl, IH-indol-5-yl, imidaml+yl, 11-1-indol-3-yl, pyridin-2-yl, 

pyridin-3-yl, pyridin-4-yl, or thien-2-yl, each of\'lhich is optionally substituted by one Lo three of SPiile 
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or different groups of aikoxy, halo. or hydroxy; or an N-oxide !hereof, or an ester prodrug thereof, or a 

pbannaceutically acceptable salt, hydrate, or solvate thereof. 

Anolher particular <>mbodiment of the invention is a compound of Formula (I) wherein L' i• a bond. 

Another particular embodiment of the invention is a compound of of Formula (II) 

' ~Cy 

Cy'hOCH, 
"" whercin Cy' and Ci' are as defined hereioabove, or a N-oxide tb.ereof, or a ester prodrug thereof, or a 

10 pharmaceutically acceptable sail, hydrate or so]Vlllf! tb.ereof. 

20 

Another particular embodiment of tlie invention is a compound of Formula (II) wherein Cy' is phenyl 

or phenyl substituted by one lo three of same or diff=t substituenl groups of: 

ocyl, alkylsulfonyl, ca<l>oxy, cyano, halo, hetero..yl, hydroxy, heterocyclyl, R2-C(=N-OR')-, 

Y1Y1N-, Y1Y'NC(=O}-, Y'Y'NC(=0}-0-, Y1Y'N-SO,--, Y'Y'N-C(=O){C1-C0)-alkylene-Z'-, 

alkyl-C(=O}-N(R'}-SO,--, alkyl-0-C(=O)-N(R'}SO,, Blkyl-0-N(R'}-SO,, 

alkyl-S02-N(R'}-C(=O}-, alkyl-S01-N(R'}-, R' --C{=O)-N(R5
}-, alkyi-NH-C(-0}-NH-; 

alkenyl, which is optionally submtuted by alkoxy; 

!ilkoxy, which is optionally sub.<titull:d by carboxy or belero"'J'l; or 

alkyl, which is optionally 5llbstiluted by halogen, carboxy, cymio, heteroeryl, hydroxy, 

R 6-C(=O}-N(R5}-, R'-SO,-N(R5}-c(=O}-; or alkoxy, which is optionally substituted by 

oarboxy; 

wherein 

the heterocyclyl moieties in !he substituent groups an: optionally independently substiloted by 

hydroxy, amino, alkyl, alkoxy, OX<!, carboxy, alkoxycarbonyl or R'-SOrN(R')-C{=O}-

;and 

1be beteroaryl moi..ries in 1he substitucot groups are optionally independently substiruted by 

hydroxy, amino, alkyl, alkoxy, carboxy, lllkoxycmbonyl or R'-SQ,_-N(R')-C(~O)-; 

or an N-oxide thereof, or an ester prodrug fhr:r-eo.f; or a pbarmaoeutioally acccpte.ble !l3Jt, hydrate, or 

30 solvaie thereof 



Anolher particular embodiment of lhc invention is "- compound ofFonnula {II} wherein Cy1 is phony! 

or phenyl substituted by one lo tlm;e of same or different substituent groups of fomyl, acetyl, cyono, 

methoxy, cbloro, nuoro, hydroxy, carboxy, 5"arnino-(J,3,4]oxadiazol-2-yl, 3-methyJ-isoXl1Z£1!-5-yl, 3-

mclhyl-Il ,2,4]oxa.diazol-5-y l, 5-molhy I -[1,3, 4 ]o,;ru:iiazol -2-yl, 2 -Jl\ethyl -2H -tetraUI 1-5-yl, 5-me!hy 1-

5 2H-[l,2,4}trlawl-3-yl, oxazol-5-yl, letraml-5-yl, IH-tetrazo!-5-yJmethyl, l-methyi-l.(lH-tetrawl"5-

yl)-ethyl, H,N-, CH,-NJIC{=-0}-, CH,CH2NI~-C{=-O}O-CH;O-CH=CH-, CH;SQ,-, CH,CH,,SO,,-, 

HO,C-CH,,-0., HO,C--C{CH,),..0-, H-C(=N-OH)-, CH;-C(=N-OH}-, CH,OCH,CH,NH-, H;N-so,-, 

CH,NHSO,-, CH1CH,NHSO,-, (CH,),_CHNH-SO,-, CI-J,CH,NH-C(=-O}-CH,-0-, (CH,),CHNH­

C("'°}-CH,_-0., CH;-C(=-0)-NTI-SOr-, CH,-0-C(=-O}-Nl-I-SO,-, CfJ,-0.NH-SO,-, Cflr-SO,..NH-

10 C(-=-0)-, CH,-SOr-N(CH1)-C(=O)--, CH_,-SO,-NH-, CH;-C(=O)-NH-, CH,O-CH,..C(-=-0}-NH-, 

CH,CH2NH-C(=-O}-NH-, 1-10,C-CH,cH;--, l!O,C-CH(CI{,}-. lIO,C-C{CH;),--, HO,C.cJI,-0--CH,,-, 

HOCH,, HQ..CH(CH,)-, HO-C(CH,)r, NC-CH,-, CH,OCH2-C(=O}-NH-CH,-, 

0 "9" '' ~N 
o"f ' 
~, 0 

110,C-CF,-, 

15 ,,CN-, D·· H0-0-CJi,CH,-NII-, CH,-0-NH-C(<-O}-. J}-CH,_- or 

HO Ho,c 0 H 

~-" I }-rn,-; or an N-oxidc 1hereoJ; or an osier prodrug !hereot; or a phannaceuLiC!llly ao<:<:ptllh\e 

,r-o 
salt, hydrate, or solvate thereof. 

Another particular embodiment of the invention is a compound of Fonnnla (Ii) wherein Cy' is 

20 benzimidazo!-2-yl, benzimidnw!-5-yl, benzo[l,3]dioxol-5-yl, benzofuiazol-6-yl, benzo[b]thiopheu-2-

yl, benzo[b]thiophen-3-yl, IH-benzotriazol-6-yl, 2,3-dihydro--beuzo[l,4]dioxin-6-yJ, 2,3-

dihydrohenmfura<>-5-yl, 3,4-dihydro-2H-benw[l,4]mrazin-7-yl, fumn-2-yl, furan-3-yl, imidaznl-1-yl, 

lH-indazol-6-yl, indo!ID-5-y], indol-3-yl, indol-5-yl, indol-6-yl isoquinolin-5-yl, isoxaml-4-yl, 

[I,2,4Jooradiawl-5-yl, [l,3,4]oxadi37'll-2-yl, oxazol-5-yl, 2--0xo-1H-pyridin-5-yl), phenyl, pyrazol-1-

25 yl, pyrazol-3-yl, pyrazol-4-yl, pyrid-3-yl, pyrid-4-yl, tlriazo!-2-yl, quinolin-3-yl, qoioolin-6-yl, 

quinolin-11--yl, thien-2-yl, thien-3-yl or piperidin-1-yl, ~ of which is optionally subslitnled \vith one 

to throe of same or different substituent groups of: 
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acyl, carboxy, hetercaryl, R' -C(=N-OR'J-, Y'Y'NC(=O}-; or 

alkyl, which is optionolly substituted by carboxy, heleroaryl or hydroxy; 

wherein 

ilie heterooryl moieties in lho sub>Lituent groups are optionally jndcpendenlly substituted by 

hydroxy, amino, alkyl or elkoxy, 

or an N-oxide lhcroof, or an ester pmdrug tb.ereof, or a ph;irrn~utically a=ptable salt, hydrate, or 

sulval.B tb.ercof. 

Another particular embodiment of the invention is a compound of Formula (D) wheli'in Cy' is 

10 benzimidazol-2-yl, benzimidazol-5-yl, benm[1,3]dioxol-5-yl, beowthiazol-6-yl, benzo[b]lillophen-2-

yl, benzo[b ]lhiopben-3-yl, JH-benmtriozol-6-yl, 2,3-dibydro-Ocnzo[1,4]dloxin-6-yl, 2,3-

dihydro benmfuran-5 -yl, 3, 4-dihydro-2H-benzo[ I, 4]oxarin-7-yl, furan-2 -yl, furan-3-yl , imidarol- I -yl, 

JH-indawl-6--yl, indolin-5-yl, indol-3-yl, indol-5-yl, indol-6-yl isoquinolin-5-yl, iso:<aWl-4-yl, 

[l,2,4]oxadiozol-5-yl, [1,3,4]oxadiozol-2-yl, oxaml-5-yl, 2-oxo- lH-pyridin-5-yl), phenyl, pyr;=l- l -

15 yl, pyraro~3-yl, pyra.t0l-4-yl, pyrid.3--y~ pyrid-4--yl, tliii=J-2-y~ qnino\in-3--yl, quinolin-6--yl, 

quinolin-S-yl, thien-2-yl, thien-3-yl or piperidin-1-yl, ea~h of which is optiouolly substi!u!e<l wilh one 

to 1hree of some or different sub.iitueot groups offormyl, acetyl, methyl, melhoxy, c;irboxy, uxazol-5-

yl, tetrazol-5-yl, H01C-Cl1r, HOCH,., HO-CH(CH1)-H-C(=N-OH)-, H-C(=N-OCH,)- , CH,-C(=N-

r'., o'<::,--O 
OH)-, CH3-C(=N-OCH,)-, CH,NH-C(=-0)-, o. lf.G(=O} or I )-CH,-; or an N-o:<ide !hereof, 

LJ ~~ 

20 ur an ester pmdrug thoreof, or a phMmaceutically acoepl.able salt, hydrale, or solvate thereof. 

Anotb.er particular embodiment of lhe invention is a compound uf Formula (Il) wherein 0j i5 

naplllhyl or phenyl, each of which is optionally substituted with one tu three of :wne or different 

suhslituent groups of alkoxy, (C..C,)-alkyl, hydroxy, cyano, h;tlogen, haloalltuxy, haloalkyl, oitro, 

25 Y 1Y'N-, Y'Y'N-So,., aryl or heteroaryl, wherein the aryl is optionally substituted by alkyl or 

hydroxyalkyl, and the heteroaryl is optionally substituted by alkyl; or an N-uxide tb.ereoJ; or an ester 

prodrug !hereof, or a pharmaceutically acceplllble salt, hydmle, ur solvate 1hereof. 

Another particular embodiment of lhe iovention is a compound of Founola (Il) whe;re.in Cy' is 

30 naphlhyl or phenyl, 61lCb of which is optionally substituted with one lo tltree of same or different 

substitnent groups of metlioxy, methyl, ethyl, cyano, bmmo, ch!oro, f!uoro, F,HCO-, F1CO-, F1C-, 

nitm or 5-melhyl-[l,3,4]oo:ad!awJ-2-yJ; or an N-oxlde thereof, or an e.ter prodrug thereof, or a 

pbormaceutically accepLable salt, hydretc, or solvatc !hereof. 
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Another particnlar embodiment of the invention is a compound of Formula (ll) wherein Cy' is 

cyclohex - 1-cny 1, beozo[ l ,3]dioxol-5-yl, benmfuran-6-yl, 2,J-dihydro-beozofuran-2-y 1, 3, 4-dih ydro-

2H-beozo[ l A)oxazin-2 -yl, benw[b Jlhiophen-2-yl, imid!lZOl-4-yl, l H-indo!-3-y!, JH-indo!-5-yl, 

oaphlhalene-2-yl, isoclrroman-1-yl, pyridin-2-yl, pyridin-3-yl , pyridin-4-yl, or thill11-2-y1; or an 

5 N-oxide !hereof, or an ester prodrug thereo:I; or a phannaceutically acrepmble salt, bydnite, or so!vate 

lhe,eof. 

Another pertiwlar embo<limc:nt of the invention is a compound of Formula (Il) wherein Cy2 1s 

benzo[l,J]dioxol-5-yl, 2,2-diflnoro-benw[l,3]dioxol-5-yl pyridin-4-yl or tbien-2-yl; or an N-ox.ide 

10 lheIOOf, or 1111 ester prodrug thereof. or a phannnoeutically !lereptable sal~ hydtale, or solvate \hereof. 

Anolher partlcular embodiment of the invention is a componnd ofForrnnla (ll) wherein Cy1 is phenyl, 

which is optlcwally substitu!ed with one to three of same or different snbstltuent groups of: 

acyl, carl>olt)', cyano, halo, heteroaryl, hoterocyc!yl, hydroxy, R1 -C("'N-OR'}-, Y'Y'NC(=-0}-, 

15 Y 1"Y'-NC(=-O)-O-, alkyl-0-C(=-O}-N(R'}-So,_-, alkyl-SO,-N(R')-C(=-0)-; 

alkoxy, which is optiolllll!y snbmtuted by oarboxy or beteroeyl; or 

20 

25 

alkyl, which ls optionally substituted by halogen, carbolt)', heteroazyl, hydroxy, 

R'-C(=O}-N(R'}-, R'-SO,-N(R'}-C(ooQ}-; or alkoxy, which is optionaUy substituted by 

cnrboxy; 

w1-m 

the h..terocycly\ moieties in lhe substilnent groups are optionally independently substitnred by 

hydroxy, amino, alkyl, alkoxy, oxo, carbrucy, aikoxy=:bonyl or R'-so,-N(R'}-C(=O}-

Ibo heleroaryl moieties in the snbstituent groups are optionally independently substllutecl by 

hydroxy, amino, alkyl, elkoxy, =bol<}', alkoxycarbonyl or R' -SO,..N(R'}-c(<-0)-; 

or ao N-=ide thereof, or ao ester prodrug thereof, 01 a pharmaceutically aeceptabic silt. hydra Le, or 

oolvate thereof 

A.nofuer particula:r embodiment of tb.c inveolion is o compollild ofFonnula (II) wborein Cy1 is pheuy~ 

30 which is optioonlly snbstitnted witb one to lhree of same or different subslituent groups of funny!, 

methrncy, cru:boxy, chloro, fluoro, cyano, tct=ol-5-y~ IH-tctrnzol-5-ylmetby~ HO,C-CH,-0-, Il0,C­

C(CH1),_-0-, H-C(=N-OH)-, Cl:foNifC(=O}-, CH,CTI,NH-C("'°)-0-, CH,0-C(ooQ}-NH-SO,-, CH;-

SO,-NH-C(=O)-, HO,C-CH(CH1}-, l:!.0,C-C(CH,);-, HO,C-C}J2-0-CH1-, 1\0CH,-, 

' ' 
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f!O,C-CF,-, 

Y
H 

0-H 

PhCH1SO,NHC(=O)-C{CH;),-, CH,CH1SO,NHC(=O)-CF,-, J_ }--rn,- or )--rn,_-0-; or 
if/lj o._,, 

an N-oxide thereof, or an ester prodrug thereof, or " ph1!1111aceutically acceptable sa\~ hydrate, or 

S<Jlvate !hereof. 

Another particular embodiment of the invention is a compound of Formula (II) wherein Cy1 is: 

0 CH,0--{_ 
0 

b--· 
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,)!YlY 
~,, I 

0 0 

N-oxide thereof, or an ester prodrug !hereof, or a pharmaceutically acccplllble sail, hydrate, or solvate 

S thereof. 

Anolh°'I" particular embodiment of the invention is a compound of Fomlnla {II) wherein Cy1 is lH­

benU>lriozol-6-yl, IH-indawl-6-yl, indol-5-yl, indol-6-yl, 2-o:xo-IH-pyridin-S-yl, quino!in-!i-yl, 

quinolin-3-yl, thien-2-yl, thie.n-3-y{ or l-piperidin-1-yl, each of whiolt is optionaUy substitirted by one 

10 Lo lhree of same or different groups ofacyl, carboxy, tetrazo\-5-yJ; R2-C{=N-OR'}-, Y'Y'NC(=O}-; or 

alkyl, which is optionally substituted by carboxy or hydroxy; or an N-o:<ido !hereof, or an ester 

prodrug thereof; or a phannai:;eatioally acceptable salt, hydriite, or solvatc 'th=f. 

15 

Anolher particular emboiliment of the invention Js a compound of Formula {II) wherein Cy1 is 1H­

beIJ7llfriaml-6-yl, IH-indazol-6-yl, indoi-5-yl, indol-6-yl, 2-oxo-IH-pyridin-5-yl, quinolin--6-yl, 

qainolin-3-yl, lhien-2-yl, thien-3-yl or l-piperidin-1-yl, each ofw!tioh is optionoUy sub5titnted by one 

to three of same or dilfurent groups offonPyl, =boxy, tetraml-5-yl, H-C(=N-OH)-, CJI3-C(-'N-OH)-, 

CH,-NH-C(=O)-, HO,C-Clir, or HO-CH,·. 

20 Anolher particular embodiment of the invention is a compound ofFormula {II) wherein Cy1 is: 

~\ 

F: 
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()--. 
"~' 

R:J-. 
0 

b-
H;;bN"N - '" 

~ rV-; or an N-oxide thereof, or an ester prorb-ug thenoot; or a 

N-~ 

5 pba:rmaceutically acceptable salt, hydi-ale, or so!vatc thereof. 

Another particular embodiment of the invention is a compound of Formula (II) wherein 0/ is 

4-chlorophenyl, 2,4-dichl omphenyl, 2,6-dichlorophenyl, 2,6-difluorophenyl, 2-fluoro-6-chlorophenyl, 

3-fluoro-4-methoxyphenyJ, 4-fluoropheny 1, 2-fluoro-4-trifluoromethylphenyl, 4 -methoxyphenyl, 

10 4-nitrophenyl, 2,2-dillumo-henzu[ l,3]dioJ<ol-S-yl or 4-trifluoromethoxyphenyl; or an N-ox:ide thereof; 

or an ester prodrug !hereof, or a ph"'1)1ar:et1tically accep!able S!l1t, hydrate, or oolva!e thereof. 

Another particular embodiment of the invention is a compound ofFOIIDula (I), whicll is 

3-[6-[2-{3-flnoro-4-methoxy-phenyl)-ethylnmino]-2-methoxy-pyrimidin-4-yl)-benmnilri!c, 

15 [6-(3-amino-pheny!}-2-methoxy-pyrimidin-'l-yl]{2{4-methoxy-phenyl)-ethyl]amino, 

3-{2-methoxy-6-[2-{4-me1.hoxy-phenyl)..ethylamino]-pyrimidin+yl)-benzenesulfunamide, 

3-{2-methoxy..fi-[2-{4-melhoxy-phenyl)..eillylamino]-pyrimidin+yl}-N-metliyl-ben=esulfonamide, 

N-ethyl-3-{2-melhoxy-6-{2-{4-methoxy-phenyJ)-ethyJamino]-pyrimidffi-4-yl}-benzenesulfomunide, 

N-melhoxycarbonyl-3-{2-methoicy-6-[2-(4-melhoxy-phenyl)-ethylamirio]-pyrimidju+yl}-

20 b"'12tlnesulfonamide, 
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6-(3-amino-phcny!}-2-methoxy-pyrimidin-4-yl]-[2-{4-trifiuoromethoxy-phenyl)-ethy\]-amio.e, 

N-(3-{2-mell!oxy.6-[t.-(4-trifluoromethoxy-phenyl)-etllylrunioo]-pyrimidin-4-yl}-phenyl}-acetamide, 

N-(3-(2-melhoxy-6-[2-{4-methoicy-phenyl}-elhyJaminoJ-pyrimidin-4-yl)-phenyl)-acolamide, 

(3-{2 -methoxy-6-[2 -{ 4-mcthoxy-phenyl}-elhy lamina ]-pyrimidin-4-yl }-pheoyl}-=barnic aojd c!hyl 

5 ester, 

3- ( 6-[2-{2, 4 -d (flooro-pheny l )-eth y !amino} 2-methoxy-pyrirnidiu-4-y I J-bcnzoic acid, 

5-{2 -meth oxy-6-[2-{ 4-methoxy-phenyl}-el:b.y !amino ]-pyrimidin-4-y I] -lhiophen.,. 2-carboxylic acid 

5-{2-methoxy-6-[2-{4-methoxy-phenyl}-ei:b.ylamino]-pyrimidin-4-yl]-thiophen.,_2-carbaldehyde, 

4-{2-methoxy-6-[2-{4-methoxy-phenyl}-ethylamino]-pyrimidin-4-yl}-thiophen ... 2-carbaldehyde, 

10 [6-(3,5-dimethyl-isoxaml-4-yl}-2-methoicy-pyrimidin-4-yl]-[2-(4-methoxy-phllllyl}-efuyl]-amiDc, 

[2-methmcy-6-{5-melhyl-lhiophen-2-yl}-pyrimidin-4-yl]-[2-{4-methoicy-phenyl}-elhyl]-amine, 

[2-{4-methoxy-phenyl}-elhyl]-[2-mothoxy-6-{IH-pyrazol-4-yl}-pyrimidin-4-yl]-amine, 

(6-isoquin<>lin-5-yl-2-melhoxy-pyrimidin-4-yl}-[2-{4-metboxy-phenyl)-t:thyl}-amine, 

{5-{2-meLhoxy-6-[2-{4-methoxy-phenyl)-<lthylamino]-pyrimidin-4-yl}-lhiophel!-2-yl}-melhanol, 

15 (3-{ 2-mcfuoxy-6-(2-{ 4 -melhoxy-phenyl}-elhylamiuo }pyrimidi"-4-yl J-1hiophen-2-yl}-metlumol, 

(3-{2-methoxy-6-[2-{4-methoxy-phenyl)-"lhy!amino]-pYrimidln-4--yl}-phenyJ}-metbanoJ, 

(3-{6-[2-{2.,.,hloro-6-fluoro-phenyl)-ethylamiuo)-2-mcthoxy-pyrimidin-4-yl}-pheoyl}-metl>!l!IOI, 

[2-{4-methoxy-phenyl}-ethyl]-{2-methoxy-6-quirio!in.6-yl-pyrimidin-4-yl)-BIDine, 

[2-{4-methoxy-pheuyJ)-t:lhyl]-{2-mctho"J'-li-quiDolin-3-yl-pyrimidin-4-yl}-amine, 

20 [6-(lH-indol-5-yl}-2-methoxy-pyrimidin-4-yl]-[2-{4-methoxy-phonyl)-ethyl]-e.mine, 

N-{2-[2-mcthoxy-6-[2-{4-methoxy-phenyl)-efuylamino]-pyrimidin-4-yl)-pbenyl}­

mcthanesulfonamide, 

4-{2-methoxy-6-[2-{4-metb.oxy-phenyl}-elhylamjoo]-pyri.midin-4-)'l}-bell7.aIIlide, 

[2-methoxy-6-(1-methyl-lH-indol-5-yl}-pyrimidin-4-yl]-[2-(4-methoxy-phenyl}-ethyl]-amine, 

25 (6-benw[h]thiophen-2-yl-2-mcthoxy-pyrimidin-4-yl}-[2-{4-methoxy-phenyl}-elbyl]-aro.ine, 

l-{4-[2-methoxy-6-[2-{4-methoxy-phenyl)-ethylamino)-pyrimidin-4-yl}"Phenyl)-clhanone, 

[6-(3-methanesulfooyl-phenyl)-2-me!hoxy-pyrilnidin-4-yl}-[2-(4-me!hoxy-phenyl}-e1hyl]-amine, 

l6-(2.3-dihydro-hen.wfurnn-5-yl)-2-methoxy-pyrimidin-4-yl]-[2-{4-metho:rcy-pheny1}-e1hyl]-amine, 

[2-melhoxy-6-{4-mor;iholin-4-yl-phenyl)-pyrimidin-4-yl}[2-{4-mefuoxy-phenyl}-ethyl]-=ine, 

30 [6-{4-dimethylamin<>-phenyl}-2-metlxncy-pyrlmidin-4-3'1]-[2-{4-methox:y-phenyl)_.,tbyl]-amine, 

2,2' -dimethoxy-N•6* ,N*6' * -hi&-[2-( 4 -mcthoxy-phenyl}-elhyl}[ 4, 4']bipyrimldinyl-6,6' -diamioe, 

!_2-methoxy-6-(5-oxazoJ-5-yl-thiophen-2-yl}-pyrimidin-4-ylJ-[2-{4-melb.oxy-pheoyl}-ethyl]-;unine, 

2-methoxy-6-{3-oJlawl-5-yl-phenyl)-pyrimidiTI-4-Yl]-[2-{4-mcthoxy-pheny\}-ethyl]-amine, 

[6-(5-diflooromethyl-lhiophen-2-yl}-2-molhoxy-pyrimidin-4-yl]-[2-(4-methoxy-phenyl)-ethyl]-amirie, 

3 5 [2-{ 4-me thoxy-p belly 1)-.ethyl]-[ 2-metOOxy-6-( 5-pyrr olidin-1-y Jmelhyl-thiopben-2-yl}p yrimidin-4-yl]-

( - " 
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G-{ 4-fl uoro-3 -[ (2-me Lho».y-eLhy ]amino )-melhyl]-pheny l ]-2 -methoxy-pyrimidin-4-y l )-[2 -{ 4 -methoxy -

pheny l}-nlhy l]-amine, 

4-[2-(3-{2-me1hoxy-6-[2-{4-melhoxy-phe11yl)-e1hylamiwJ-pyrimidin-4-yl}-benzy!.mino)-ethylJ­

phenol, 

5 N -{2 -fluoro-5- [ 2-methoxy-6-[2-( 4-methoxy-pheny l)-ethylamino ]-pyrimldin-4-yl}-bcnzyl}-N' ,N'­

dimethyl-ethane-1,2-di•mine, 

[6-{lH-benzolmidawl-5-yl)-2-rnerhoxy-pyrimidin-4-yl]-[2-(4-meUioxy-phenyl}-ethyl]-amine, 

[6-{lH-henzotriazol-5-yl}-2-melhoxy-pyrimldin-4-yl]-[2-{4-methoxy-phenyl)-elhyl]-amine, 

6-{2-methoxy-6-[2-{4-met:hoxy-phenyJ}-ethylamioo]-pyrimidin-4-yl}-3H-benmoxazol-2-one, 

I 0 [2-{3, 4 -dimethoxy-phenyl)-etb.yl]-[ 6-(3, 4 -dimefuoxy-pheny I}-2-melilyl.sulfenyl-pyrimidin-4-yl]-omine, 

3-{6-[2-{3,4-dlmethoxy-phenyl)-e!hylamino]-2-methylsulfanyl-pyrimidin-4-yl}-benzoic acid, 

[2-(4-methoxy-pheny])-clhyl]-[6{3-methm.y-phenyl}-2-methy!suJfanyl-pyrimidin-4-yl]-amine, 

[2-{3,4-dimethnxy-phenyl}-elhylJ-[6·(3,4-climelhoxy-phenyl}-2-isopropozy-pyrimidin-4-yl]-amine, 

[6-{3,4-dime1hoxy-phenyl)-2"<'thoxy-pyrimidin-4-yl]-[2-{3,4-dimetltoxy-phenyl}-elhyl]-amine, 

15 [2-cthyl-6-(3-methoxy-pheny!}-pYrimldin-4-yl]-[2-(4-methox:y-phcnyl}-ethyl]-ai:nine, 

6-(3-metho:o:y-phen yl)-N "4 "-[2-{ 4-melhoxy-phenyl)-e!liy!J-N'2 ~ ,N*2 * -dime!h y !-pyrimidine-2, 4-

diamine, 

2-fluoro-5-{2-methoxy-6-[2-{4-melhoxy-phenyl}-etbylamino]-pyrimidin-4-yl)-benzoic acid, 

3-{6-[2-{2--ciiloro-6-fluoro-phenyl}-etbylamino]-2-methoxy-pyrimidin-4-yl}-benzoic acid, 

20 2-methoxy-5-{2-methmcy-6-[2-{4-methoxy-phenyl}-ethylamino]-pyrimidin-4-yl]-henzoic acid, 

!2-mcthoxy-6-{1-oxy-pyridin-3-yl}-pYrimidin-4-yl]-[2-{4-methoxy-pheny!)-ethyl]-omine, 

[2-(2,2-difluoro-benzo[J,3]dio;o;o)-5-yl}-etbyl)-{2-methoxy-6-{l-mcy-pyridin-3-yl}-pyrimidin-4-yl]-

lllDine, 

2-{3-{2-melho;o;y-6-[2-{4-mcthoxy-pheoyl}-ethy!a.mino]-pyrimidin-4-yl)-pheool<}')-2-methyl-propionic 

25 acid ethyl ester, 

(3- (2-me!hoxy-6-[2-{ 4-mcthozy-phwyl)-e.thy !amino ]-pyrimidin-4-y J] -phenoxy )-acetic acid melhyl 

esler, 

(3 - ( 6-[ 2 -(2, 4<l ichloro-pbenyl)-ethy la.mino} 2-melhoxy-pyrimidin-4-yl}-phenoxy }-a<l<>tic acjd methyl 

3 0 ( 5-[ 6-[2-{2-chloro-6-fluoro-pheoyl}-ethylamino J-2-methoxy-pyrimidin-4 -y I] -2-oxo-2H-pyridin- l-yl)-

acetic acid melhyl ester, 

(3-(6-[2-(2,4-dichloro-phenyl}-e!hylamino]-2-melhoxy-pyrimidin-4-yl}-phcnoxy}-acetooitrile, 

(3-[6-[2{2-chloro-6-fluoro-phenyl}-ethylamino]-2-methoxy-pyrimldin-4-yl)-phenoxy}-acetooitrile, 

2-(3-(2-melhoxy-6-[2-(4-mcthoxy-phenyl)-ethyl=ino]-pyrimidin-4-yl)-phenoxy)-2-melhyl-proplonic 

35 acid, 

(3- (2 -melhoxy-6-[2-( 4-methoxy-pheoyl}-ethy !amino J-pyrinlidin-4-yl] -phencncy }-acetic acid, 



( 5-{ 6-[2-{2-ch Joro-6-fluoro-phenyl}-clhylumino ]-2 -methoxy-pyrimidin-4 -yl] -2 -oxo-2H-pyridin- I -y l }­

acetic ru>id, 

2-(3-{6-[2-(2,4-dlchloro-phony!)-ethylamino]-2-rnethoxy-p)'rimidin-4-yl)-phenoxy)-2-methyl­

propionic acid, 

5 2-chloro-5- (2-methoxy-6-[2-{ 4-melhoxy-phenyJ)-ethylarnino ]-pyrinlidin-4-yl}-benzoic acid, 

[2-( 4-m<>lho:.:y-phenyl}-ethyl]- (2 -methoxy-6-[3-{l H-tetr.>ml-5-yl)-phenyl]-pyrimidin+y J ) -JIIJline, 

[2-{4-metho:.:y-phenyl)-elhyl]-{2-methoxy-6-[3-{lH-tetruoJ-5-y!methyl}-pheoyl]-pyrimidin-4-yl}­

.,.m, 

[2-methoxy-6-[4-metho:<y-3-{Jlf-tetnwJl-5-yl}-phenyl]-pyrimidin-4-yJ]-[2-{4--methoxy-phenyl)-

10 ethyl]-runine, 

N-{3-{2-methoxy-6-[2-(4-me1hoxy-phenyl)-cthylemino]-pyrimidin-4-yl}-b<:nmyl)­

methanesulfooamide, 

3- ( 6-[2-{3,4-dimethoxy-ph enyJ)-ethylamiD o J-2-methoxy-pyrimidin-4-y1)-N -{2 -pyrrolidin-1-y 1-ethyl}­

benzamide, 

15 2 -flnoro-5 -[2-msthmcy-6-[2-{ 4-methoxy-phenyJ)-elliy lamino ]-pyrimidin-4-yl) -bem:Udehyde mciroe, 

3-{2-methoxy-6-[2-{4-methoxy-phenyl)-ethylamino]-pyrimidin-4-y!}-ben:mldehyde oxime, 

2-methoxy-5-{2-methoxy--6-[2-{4-mcthoxy-phenyl}-elhylamUio]-pyrimidin-4-yl)-benzaldehyde 0-
3-(2-methoxy-6-[2-{4-mclho:<y-phenyl)-ethylamino}pyrimidio-4-yl}-thlopheoe-2-carbaldehyde 

20 oxime, 

J-{5-{2-melho:<y-6-[2-{~-methoxy-phenyl)-ethyJamiJ!o]-pyrimidin-4-yl}-tbiophen-2-yl)-elhanone 

oxime, 

5-{2-m<>thoxy-6-[2-{4-methoxy-phenyl)-ethylamino]-pyrim:idin-4-yl}-Lhiopheoe-2-carbaldehyde 

oxime, 

25 [ 6{3-aminom&hyl-4 -f]uoro-phenyl)- 2-=lho:<y-pyrimidia-4-yl}-[2-{ 4-mcthoxy-phcnyl}-ethyl]-umine, 

N-(2-Flnom-5-{2-melhoxy-6-[2-(4-methoxy-phenyl)-tthylamino]-pyrimidin-4-yl}-ben:zyl}-2-

me lh>x:y-ace tmnidc, 

[2-methmcy-6-{3-mcihoxy-phenyl)-pyrimidin-4-yl]-[2-{4-metho:<y-phenyl)-2-mellcyI-propyl]-aroina, 

[2-(2-chloro-6-fluoro-phenyl)-ellzyl]-[6-{6-methoxy-pyridin-J-yl)-2-metbyl.ulfunyl-pyrimidin-4-ylJ-

30 amine, 

5-{6-[2-(2-<>hloro-6-fluoro-phcnyl)-<ithylamino]-2-methyl.ulfunyl-pyrimidln.-4-yl}-IH-pyridin-2-one, 

5-{6-[2-(2-<lhloro-6-fluoro-pheuy\)-elhyl!llilino]·2-methoJ<Y-pyrilnidin-4-yl)-IH-pyridin-2--0ne, 

S-[6-[2-(2-chloro-6-Duoro-phenyl)-ethylarnlno]-2-methoey-pyrimidin-4-yl}-l-(5-oxo-4,5-dihydro­

[l,3,4]0:mdlazol-2-yhnethyl}-1H-pyridin-2-ooe, 

35 3-{3-{6-[2-{2,4-dichloro-plieny\)-ethy!amino]-2-methoxy-pyrimidio-4-yl-phonoxymethyl)-4H-

[l ,2, 4] o~adlazol-5 -one, 
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3-(3- [ 6-[ 2-(2-chlorn-6-fl uoro-ph eny l}-elhylo mino )-2 -m eth oxy-pyrimidin-4-y l J-ben;cy l)-4 H-

[l ,2, 4] oxadiew 1-5-one, 

3-{3-{6-[2-{2-cWoro-6-fluoro-phenyJ}-etbylamino]-2-methoxy-pyrimidin-4-yl]-phcoo;<yrnethyJ}-4H­

[1 ,2,4)oxadlazol-5-ooe, 

5 3-{2-methoxy-6-[2-{4-methoxy-pheoyl)-elhylamino ]-pyrim.Jdin-4-yl)-benmic acid, 

3-[2-methoxy-6-[2-{4-trifluoromethoxy-pbeoyl}-ethylamino]-pyr:inlidin-4-y!}-henzoio acid, 

[2-{3,4-<limethoxy-pheoyl}-ethyl]-(2-melhoxy-6-lhinpheo-2-yl-pyrimidin-4-yl)amine, 

[2-{3,4-<limethoxy-phenyl}-ethyl]-{6-furan-2-y!-2-melhoxy-pyrimldin-4-yl}-e.mine, 

(6-bipbenyl-4-yl-2-rnethoxy-pyrimidin-4-yl}-[2-{3,4-<limethoxy-pheoyl}-ethyl]-amllie, 

1 0 3 - / 6-[2-{ 4 -fl110ro-ph"'1y 1)-cthy ]amino J-2-methoxy-pyrimi din-4-y! }-ben zoio acid, 

3-{2 -methoxy-6-.[2-{ 4-methoxy-phenyl)-clhylamino )-pyrirnidin-4-yl ) -hcrwun idc, 

1-{J -{ 2-methoxy-6-[2-{ 4 -methoxy-phenyl}-ethylnmino J-pyrimidin-4-yl] -pheoyl)-elhanone, 

3 - ( 6-[2-(2, 4-tliohloro-phenyl }-ediyfumino ]-2-meth oxy-pyrimid in-4 -yl )-phenol, 

2-fluoro-5-[2-methoxy-6-[2-{4-melhoxy-ph"11yl}-ethylamino)-pyrimidin-4-yl)-benzaldel1yde, 

1 S 3- [6-[2-(3,4-dimethoxy-phenyl}-ctbylamino }2-melhoxy-pyrimldin-4-y\}-b<auoio acid, 

3-{2-meth~-6-{2-{4-metboxy-phenyl}-ethylamino]-pyrimidin-4-yl/-thiophene-2-carbaldehyde, 

1-( 5- [2-mclho:ty-6-[2-{ 4-methoxy-pheuyl }-ethy lorn.inn )-pyrimidin-4-yl}-lhiophen-2-yl )-ctlumone, 

3 - ( 6-[2-( 4-chlorn phenyl}-elhylarnino J-2-mcthoxy-pyrimidin-4-yl J-ben:wie acid, 

[2-methoxy-5-(6-methoxy-pyridin-3-yl}-pyrimidin-4-ylJ-[2-{4-metboxy-phenyl}-ethyl]-runine, 

20 3-{2-methaxy-6-[2-(4-methoxy-phenyl}-ethylamino]-pyrimidiu-4-yl}-phenol, 

[2-(4-methoxy-phcoyl}-ethyl]-(2-methoxy-6-pyridin-4-yl-pyrimidiu-4-y!)-amine, 

2-{2-methoxy-6-[2-{4-methoxy·phenyl)-ethylamino]-pyrirnidin-4-ylj-pheno!, 

(J-(2-methoxy-6-[2-(4-methoxy-phenyl)-ethyle.mino]-pyrimidin-4-yl}-phenyl}-acetoniirile, 

3-{2-methol'J-6-[2-{4-methoxy-phenyl}-ethylru:nino]-pyrimidin-4-yl}-h"11ZD11itrile, 

25 3-{2-methOJ<;Y-6-[2-(4-methoxy-phenyl}-ethylamino}pyrimidiu-4-yl}-benzaldehyde, 

3-{6-[2-(2-clI!oro-6-flll{llO-ph"11yl}-ethylaminoJ-2-methoxy-pyrimidin-4-yJ}-henzaldehyde, 

3-{6-[2-{2,4-dichloro-phenyl}-clhylamino]-2-methoxy-pyrimjdin-4-yl)-beo:wic acid, 

[2-mclhoxy-6-{pyridin-3-yl}-pyrimidin-4-yl]-[2-(4-Dl.ciboxy-phenyl}-efuyl]-amine, 

2-mefhoxy-5-{2-methoxy-6-[2-{4-methoxy-pheoyl}-e!hylamino]-pyrimidin+yl}-benzaldehyde, 

30 2-chloro-5-{2-mclhoxy-6-(2-{4-methoxy-phenyl}-elhylamino ]-pyrimidin-4-yl}-beDZDic acid ethyl 

[2-methoxy-6-[3-(3-methyl-(l,.2,4Joxadiazol-5-yl)-phenyl]-pyrimidin-4-ylJ-[2-(4-methoxy-phenyl}­

ethyl]-amina, 

{ 2.melhoxy-6·[3 -(5-meiliyl-2H-[ 1,.2, 4 ]triawl-3-yl}-pheoyl]-pyrimidin-4-yl) -[2-{ 4 -mcilioxy-phenyl}-

35 ethylJ-amine, 
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{2-rnclhoxy-6-[3-(3-methy!-isoxawl-5-yl}-phenyJ]-pyrimidin-4-yl}-l2-{4-methoxy-pheuyl)-ethyl]­

•"'" 
{2-mcthoxy-6--[3-(5-mclhy!-2H-pyrazo!-J-yl}-pheny!]-pyrimidin+yl)-[2-(4-metho1<Y-phenyl)-ethyl]-

amine, 

5 [2-(3 -flnoro-4-mclhOJ<Y-ph enyl )-ethyl]- (2-methoxy-6-[3-(2H-letrnzol-5-yl)-ph"lly l}pyrimidin-4-yl }-

amine, 

\-clhyl-3-(3-{2-melhoxy-6-[2-{4-methoxy-phenyl}-ethylamino]-pyrimidin-4-yl}-phenyl}-urea, 

2-(3-{6-{2-(2,4-dichloro-pbenyl}-elhylamino]-2-metltOJ<Y-pyrlmidin-4-yl}-ph"1loxy}-2-methy1-

pIOpionic acid ethyl ester, 

1 0 [2-{ 4-cldoro-phenyl}-I -methyl-ethyl}[ 6-(J, 4-dimethoxy-phenyl)-2-methoxy-pyrimidin-4 -yl)-amine, 

[2-methoxy-6-{3-methOJ<y-phenyI}-pyrimidin-4-yl]-[2-(4-nitro-phenyl}-ethyl]-amine, 

[2-methoxy-6-{3-methoxy-pheny l)-pyrimidin-4-yl]-{2-( 4-trifluoromethoxy-phenyl}-c!hyl]-runioe, 

[2-(2-chloro-6-fluoro-pheny!)-ethylJ-[2-metlro;cy-6-(3-metho:cy-pbenyl}-pyrimidin-4-yl]-runine, 

[2-methoxy-6-(3-methoxy-phenyl}-pyrimidin-4-yl]-(2-lhiopben-2-yl-ethyl}-emine, 

15 '.l -{2-[2 -mcthoxy-6-{'.l-methoxy-phenyl)-pyrimidin-4-y!=ino }ethyl}-IH-W<k>l-5-ol, 

[2-(6-methoxy-!H-imlol-J-yl}-elhyl]-[2-metboxy-6-(J-methoxy-phenyl)-pyrimidio-4-yl]-ruoin, 

[2-{5-mcthoxy-JH-i:Ddol-3-yl)-ethyl]-[2-metho;cy-6-(3-metho:cy-pbenyl}-pyrimidin-4-yl]-amine, 

[2-methoxy-6-(3-melhoxy-phenyI}-pyrimidin-4-yl]-{2-pyridio-3-yl-ethyl}-amine, 

[2-(4-ami:Do-pbenyl)-ethyl}-[2-methoxy-6-(3-methoxy-phenyl)-pyrimidin-4-yl]-amine, 

20 {4-m~tboxy-bcnzyl}-[2-methoxy-6-(3-IOethoxy-phcnyl}-pyrimidin-4-yl)-amine, 

[2-methoxy-6-('.l-methoxy-phenyl)-pyrimidin-4-yl}(3-phenyl-propyl)-amine, 

[2-(lH-ilnidawl-4-yl)-ethy!]-[2-methoxy-6-{3-methoxy-phonyl}-pyrimidin-4-yl]-amine, 

(2SJ-2-[2-melhoxy-6-(J-methoxy-phenyl);>yrimidio-4-ylamino)-J-(4-melhoxy-phenyl)-propionie acid, 
':") 

[2-methoxy-6-(J-methoxy-phenyl}-pyrimidln-4-yl]-[2-(4-metho:cy-phenyl)-ethyl]-arninc, · 

25 [2-methoxy-6-{ 5 -methyl-[ 1,3 , 4 ] oxadiu.ol-2-yl)-pyrimi din-4-y!]-[2-( 4-m ethcr.cy-p heny 1)-ethy !]-amine, 

(2-methoxy-6-ru<=:ll-5-yl-p}rimidin-4-yl}-1_2-( 4cIDethoxy-phonyl}-ethyJJ-amine, EKruaple 4 5; 

3-{6-[2-(2,2-diflnoro-benw[l,3]dioxol-5-yl}-ethylamino]-2-=thoxy-pyrimidin-4-ylt-benwic acid, 

[2-{2,2-difluoro-benzo{I,3]dioxo\-5-yl)-efuyl]-(2-methoxy-6-pyridin-3-yl-pYl"imidm.4--yi)-aminc, 

N-(3-(6{2-{4-difluoromethoK)l-phenyl)-ethylamino]-2-melhm:y-pyrimidin-4-yl)-phenyJ}->lcetmnlde, 

30 [2-{4-di!luoromethoxy-phenyl}-fllhyl]-[6-(3-methaoesulfonyl-pheoyl}-2-methoxy-pyrimidio-4-yl]-

amioe, 

3-(6-[2-(2-ehloro-6-fluoro-phenyl)-ethy]amino]-2-melhoxy-pyrimldin-4-yl}-phcnol, 

I2-(2, 4--dichloro-phenyl}-ethyl)-(2-mcthyl-6-{ 3-[l -metliy 1-1-(l H-tctrnzol-5-y 1)-ethyl]-pheoyl] -

pyrimidin-4-yl}-amine, 

35 [2-Methoicy-6-(2-melhoxy-benzylmcy)-pyrimidin-4-yl}[2-(4-methoxy-phenyl)-ethyl]-amine, 

2 -(3-{ 6-{2 -(2,4-dichloro-pheny I)-ethylamino )-2 -mBthoxy-pYrimid in-4-y 1 ) -phen y l}-prop ionic acid, 
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2-(l-{6-[2-(2,4-dichloro-phenyl}-ethylaminn]-2-methoxy-pyrimidin-4-yl]-phenyl)-2-mcthyl-proplonic 

"cid, 

2-(l-{6-[2-(2,4-dichloro-phenyl)-elhylaminoJ-2-mcthoJ<y-pyrimidin-4-yJ}-phenyl}-2-methyJ-propionic 

acid 1--etltoxyoarbonyloxy-ethyl eslcr, 

5 2-(3 -{ 6-[2-(2, 4-dichloro-pheny! )-ethy !amino]-2-melho:<y-pyrimidin-4-yJ }-phenyl}-2 -methy J-propionic 

acid 2-dimelhylamino-ethyl ester, 

( 5- { 6-[2 -(2-fluoro-4-trifluoromethyl-phenyl)-elhylamino ]-2 -mclhoxy-pyrimidin-4-y 1 }-l H -indol -3-y I}­

aceUc acid, 

[6-(JH-indol-6-yl}-2-methoxy-pyrimidin-4-yl]-[2-{4-methoxy-phenyl)-d.hyl]-8IllmOJJium, 

1 0 [ 6-( ! H-indazol-fi-yl)-2-methoxy-pyi-imidin-4-y!]-[2-{ 4-methoxy-pheny l}-efuyl]-amiae, 

3-(6-[2-(2,6"1ichloro-phenyl)-elhybnnino]-2-melhoxy-pyrimidin-4-yl)-benzoic acid, 

2-methoxy-5-{2-methoxy-6-(2-{4-methoxy-phenyl)-clhylBmino]-pyrimidin-4-yJ}-b<:nrnnitrile, 

15 

20 

(3- ( 6-[2-{2 -ch !oro-6-fluoro-phenyl}-elbylamino J-2 -methoxy-pyrirnidin-4-yl }-beneyloxy )-acetic acid, 

(3-{6-[2-{2,4-dlchloro-phenyl)-ethyJarnino]-2-melhoxy-p}'rimidin-4-yl]-benzoyllllllino)-aoetic 

ethyl eoter, 

(3- ( 6-[2-(2,4-dich loro-phenyl}-efuylamino )-2-methoxy-pyrimidin-4 -y J }-benwylmnino )-acetic acid, 

ethyl-<:arbamlc acid 3-( 6-[2-(2, 4-dichloro-phenyl}-etliylamino ]-2-mc thoxy-pyrimidin-4-yJ )-phenyl 

~-. 
5-[2 -mothoxy-6-[2-( 4-methoxy-phenyl)-ethy!amino ]-pyrimidin-4-y l) -thiophene-2-carboxylic acid, 

5-(2-methoxy-6-[2-{4-mel!ioJ<y-phenyl)-elhylamino]-pyrimidin-4-yl}-lhiophene-2-=boxylic 

methylamide, 

acid 

(3- ( 6-[2-(3, 4-dimetboxy-phenyl}-elliylarnino ]-2-mclhoxy-pyrimidin-4-ylo"Y }-benzoic acid methyl 

N-[2-(3-[6-[2-(2-fluoro-4-triflnorometbyl-phenyl)-elhylamino]-2-methoxy-pyrimidin-4-yl}-phenyl}-

25 ethyl]-2-methoxy-aeetamide., 

N-[2·(3-{6-[2-{2-.flnoro-4-triflnorom.ethy!-phenyl)-ethylaminoJ-2-methoxy-pyrimidin-4-yl]-phcnyl)­

ethyl]-acetamide, 

[2-(2-fluom-4-triflnoromethyl-phenyl)-elliyl]-[2-methoxy-6-(3-o:g:ii·anylmcllioxy-phenyl}-pyrimidin-4-

y!]-amine, 

30 2-(3-[6-{2,2-di.flnom-2-pheoyl-etbylamino}-2-metboxy-p}Timidin-4-yl]-pbenyl}-2-methyl-propion!c 

acid, 

2-[3-(2-methoxy-6-(2-[4-(5-rocthyl-[l,3,4]oxadiaml-2-yl}-phenyl]-etbylamino)-pyrimidffi-4-yl)­

phenyl]-2-methyl-propionic ~cid, 



S-{J-{6-[2-(3,4-difluoro-phenyl)-ethylamino]-2-<11e!hoxy-pyrimidin-4-yl}-phenoxymethyl)-l-ethyl-

2, 4-dihydro-[ 1,2, 4] triawl-3-one, 

2-{2-flooro-5- (2-melhoxy-6-(2-{ 4-trifluoromethoxy-pb eny!)-elh ylamino J-pyrimi din-4-yl}-phcnyl}-2-

methyl-propionic acid, 

5 2 -(.l-{2-methmcy-6-[ (tlriophen-3-y lmethy!)-amino ]-pyrimidin-4-yl }-plwnyl)-2-methyl-propionic 11Cid, 

2-(3-{6-[(benz.o(b)lhiophen-2-ylm~l)-amino]-2-methyl-pyrimidin-4-y!)-pheny!}-2-methyl-

propiouic 11Cid, 

l-{6-(2-(2,4-dicbloro-phenyl}-ethyiaIPino]-2-melhoxy-pyrimidin-4-yl}-piperidU.e-3-rarbol\ylic 11<:id, 

1-(.l-{ 6-(2-{2, 4-dicWoro-phenyl)-eihy lomino ]-2-methoxy-pyrimidio-4-yl) -phen y 1)-

1 0 cy<;;l!lP<"'tJmo;.arboxylic acid, 

3-{ 6-[2-{2, 4-d.iehloro-phenyI)-ethylrunino} 2 -methoxy-pyrlmidin-4-yl }-benzoic ncid 2-morpholin-4- W 
yl-ctliyl ester, 

3-{ 6-[2-{2, 4-dichloro-pheny J)-eiliylmnino J-2-methoxy-p)'rinlidin-4-yl }-benwic acjd 2-{ 4-metlty!-

pipemzin-1-yl)-ethyl ester, 

15 3-\6-[2-{2,4-dich!oro-phenyl}-elhylaillino]-2-methoxy-pyrlln\dln~l}-b=ic =id efuyl o:sler, 

(3-{6-(2-{2,4-dich!om-phenyl)-etliylamioo]-2-mellioxy-pyrimidin-4-yJ}-phenyl)-methanol, 

(3'-Chloro-4'-{2{6-{J-hydroxymclhyl-phenyl)-2-melhoxy-pyrimidin-4-ylamino]-ethyl)-bipbenyl-3-

yl}-methanol, 

2-{3-{6-(2-(2,4-dichlom-phenyl}-efuylamino]-2-melhoxy-pyrimidin-4-yl}-phenyl)-2-methyl-propioni<> 

20 acid methyl esto:, 

4-(3-{6-(2-{2,4-illchloro-phenyJ}ethyla:mIDo]-2-me1hoxy-pyrimidin-4-yl]-phenyl)-telrahydro-pymn-4-

=boxylic acid, 

N -[ 4-{3 - ( 6-(2-{2, 4-dichlom-pheny l)-ethylllll1ino ]-2 -methmcy-pyrimidin-4-yl] -pbenyl)-telrahydro­

pyian-4-carhcinyl}methSPesu\fonamide, 

25 4-{3-{6-[2-{2,4-dichloro-phenyl)-ethylamino}2-methoxy-pyrimidin-4-yl}-phenyl}-tetrnhydro-pyran-

4-<:arboxylic acid ethyl ....tee; 

(J-{6-(2-(2,4--dichloro-pheoyl)-ethylamino]-2-melhoxy-pyrimidin-4-yl}-phenyl)-clifluoro-aceti<> 

efban~ulfonic acid [2-{3-{ 6-(2-(2, 4-dichloro-phenyl)-elhylamino ]-2-melhoxy-pyrim.idin-4-y l}-

phenyl}-2,2-di:fluoro-<>cety IJ-runlde, 

3 0 (3 -{ 6-[2-{2, 4-dicbloro-phenyl)-elhylamino ]-2-methoxy-pyrimidin-4-yl}-pheny 1)-difiuoro-acetic acid 

ethyl ester, 

(3-{6-[2-{2,4-dichloro-phenyl)-eihy!aminoJ-2-1nethoxy"pyrimidin-4-y!}-phenyl}-lloelonitrile, 

(3-{6-[2-{2,4-d.ichloro-phcnyl)-ethylamhio]-2-methoicy-pyrimidin-4-yl)-phenyl)-difiuorn-eoetonilrile, 

[2-{2,4-dichlow-phcnyl}-elhyl]-(6-{3-[dllluoro-{1lI-tetr11Z.O!-S-yl)-methyl]-phenyl)-2-methoxy-

35 pyrimidin-4-yl)-amine, 

2-{J -[ 6-{ind!m-1-ylamino }-2-methoxy-pyrimidi n-4-yl ]-phenyl) -2 -methy J-propionic • cid, 

n 
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~I-

2-{3-[6-(iodan-2-ylrunino}-2-methoxy-pyrimidin-4-yl]-phenylj-2-methyl-propionic acid, 

N-[ 4-{3 - [2 -methoxy-6-[2-( 4-trifluorornethoxy-pheny!}ethylamino J-pyrimid in-4-yl }-phenyl}­

tetrahydro-pyrnn-4-carbonyl]-m~anr:sulfonamide, 

4-{J-{2-metb.oxy-6-[2-{4-trifluoromethoxy-phooyl}-ethylamino]-pyrio:ridin-4-yl}-phenyl}-letrahydro-

S pynm-4-carboxylic ncid methyl ester, 

2-(3-{6-[2-{2,4-dichloro-phenyl}-dhylarnino]-2-mcthoxymethyl-pyrimidin-4-yl}-pheoyl)-2-m"thyl-

propionic acid, 

2 -(3- ( 6-(2-(2, 4 -dichloro-pbenyl}-elhylamino }-2 -hydroxymethyl-pyrimldin-4-y l }-phenyl}-2 -methyl­

propionic acld, 

1 0 5 - [ 6-[2 -{2,4 -dichloro-ph enyl}-elhylamino ]-2 -melhoxy-pyrim idin-4 -yl }-lhiophene-2 -carboxy Jjc acid, 

5- [2-m..thoxy-6-[2 -( 4-tritluommethoxy-pheny l}-elhylamino ]-pyrimidin-4-y I }-2,3-dihydro­

beOUJfwrul-2-carhoX}' lic acld, 

2-(3-{6-[2-(2,4-dichJoro-pheny!)-ethylamiJ1o]-2-melboi<y-pyrimldin-4-y!)-phenyJ}-2-methyJ-propionic 

acid 2,3-dihydroxy-propyl ester, 

15 2 -(3-{ 6-[ (2,3-dihydro-benzofuran-2-y lmethyl)-runino ]-2 -methoxy-pyrimirlin-4-yl)-phenyl)-2-metbyl­

propionic ""id, 

2-{3 -{ 5-! (isocbroman-1-yJmc!hy l}-aalino ]-2-methoxy-pyrim idin-4 -y J ) -pheny 1)-2-melhy 1-propioni c 

acid, 

2-{J-{2-methoxy-6-[(4-methy1-3,4-dihydro-2H-benm[l,4]o"'11Zin-2-ylmethyl)-amino]-pyrimidio-4-

20 yl}-phenyl)-2-methyl-propionic acid, 

2-(3-(6-[(be=lfurnn-S-yJmethyl)-amino]-2-mediOJ')l-pyrimidin-4-yl}-phcnyl)-2-metbyl-propionic 

acid, 

N-{6-{6-{2-(2,4-dichloro-phenyl}-eth.ylamino]-2-metboxy-pyrimidin-4-yl}-benzothiazol-2-y!}­

aceiamide, 

25 etbanesulfonic acitl [2-(3- ( 6-(2-(2, 4--<liebloro-phenyl)-elhylamino ]-2-methoxy-pyrimidin-4-yl) -

phenyl)-2-me!hyl-propionyl}amide, 

N-[2-{3-{ 6-[2-(2,4--dichlom-phenyl)-elhylamino J-2 -methoxy-pyrimidin-4 -yl] -phcnyl)-2-methyl­

prnpionyl]-C-phenyl-meth311esulfonomide, 

2-{3-{~(2,4-dichloro-phenyJ)-ethyl=ino]-2-me!hoxy-pyrimidin-4-yl}-phenyl)-2-metb.yl-l-

30 mrnpholin-4-yl-prop311-l-One, 

2-(3-(6-[2-{2,4-dichloro-phenyl}-ethylamino)-2-mothoxy-pyrimidin-4-yl}-pheoy!}-N-{tetrahydm­

P)'r.lll-4-y!}-IBobutyTamidll, 

2-(3-{ 6-[2-{2, 4--<lichloro-phenyl}-ethylamino ]-2 -mefuoxy-pyrimid in-4-yl }-phenyl)-N-( l H-telf!IZO!-5-

yl}-isobutyramide, 

35 [2-{2, 4-dlcliloro-phenyl}-ethyl]-{ 2-roetboxy-6-[3-{2H-letrawl-5-y I)-pipcridin- l -yl]-pyrimidin-4-yl] -

""'"< 



~2-

I -{ 6-[2-{2, 4-dichloro-pheny l}-e!hy la rn.ino ]-2 -mcthoxy-pYrimidin-4--y l}-p i peridine-4-carbo:tylic acid, 

2{2..Cbloro-S-{6-[2-{2,4-dichloro-phenyl)-ethylamino]-2-methoxy-pyrimid~-yl}-µheDyl}-propan--2-

ol, or 

2-(3-{6-[2-{2,4-<lichloro-phenyl)-ethylamino]-2-mcl.holly-pyrimidln-4-yl]-4-fluorn-phenyl}-2-methyl-

S propionic acid, 

or an N-oxide thereof, or an ester prodrog tlien:of, or a phamIBoeuticnlly acceptable sal~ hydra!B, or 

solvate I.hereof. 

Another particular embodiment of the inventi® is a oompound of Fonnule. (I) or 11 phannw:eutical 

10 acceptable lhe::reof; which is 

3-l&-[2-{3-fluoro-4-m.eth<»cy-phenyl}-etliy\llmino}2-m..tb.oxy-pyrimidin-4-y!.)-h=n!<rile, E=nplc 

,, 
[ 6-{3 -arnino-pbcny !)-2-methoxy-pyrimidin-4-y!]-[2-{ 4-methoxy-phenyl)-ethyZJam i ne, Example 2; 

3- (2-methoxy-6-[2-{ 4-methOl(y-phen yl}-e!hylamfno ]-pyrimidin-4 -yl}-ben=esulfuam:nide, Example 

15 3; 

3-(2-methoxy-6--[2-{4-methoi<y-pbenyl)-ethylamino]-pyrii;nidin-4-yl}-N-methyl-benzenesulfonamide, 

Example 4(a); 

N-ethyl-3-[2-methoxy-6-[2-{4-metho;,y-phenyi)..ethylamino]-pyrlmldin-4-yl}-benzeaesnlfonamide, 

Example4(b); 

20 N-oiethoicy='oonyl-3-{2-methoxy-6-[2.-(4-mcthoxy-phenyl)-ethyiamino]-pyrimidin-4-yl}-

25 

benzenesulfonamide, Example 4(c); 

6-(3-amina-phenyl)-2-methoxy-pyrinlidin+yl]-[2-(4-lrifluoromethoxy-phcnyl)-ethyl]-amine, 

Example5; 

N-{3- {2-rnelhoxy-6-[2-( 4--mf]uoromolhoxy-phen yl)-cthy lamino ]-pyrimidin -4 -yl) -phenyJ)-ru:.etamide, 

Example 6(a): 

N-{3-{2-methoxy-6-{2-(4-.mcihoxy-phenyl)-othyllllllioo]-pyrimidin-4-yl}-phenyl)-acelatnide, Example 

6(b); 

(3-{2-mefuoxy-6-[2-{4-mcthoxy-phenyl)-etltylmnino ]-pyrimi<lin+yl}-phenyl)-=hamic acid ethyl 

es(Br, Example 6(c); 

30 3-{6-[2-(2,4-dilluoro-phenyl~lamino }2-metlmxy-pyrimidin-4-yJ}-benmic ncid, Example 7; 

5- ( Z-meilioicy--6-[2-( 4 -mctltm:y-phenyl)-ethy J amino J-pyrimidin+y I) -lhiophene-2-carboxylic acid 

trifluomacefate, Example 8(a); 

5-{2-methoxy-li-[2-(4-melhoxy-phenyl)-elhylemino]-pyrimidin-4-yi}-lhiophene-2-carbaldehyde, 

Example 8(b); 

3S 4-{2-methc»cy-li-[2-(4-methoxy-phenyl)-elhylamino]-pyrimidin-4-yl}-thiophene-2-oarbaldehyde, 

Example 8(c); 
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[6-{3,5-dirnethyl-isoxazol-4--yl}-2-mothoxy-pyriinidin-4--yl]-[2-{4-melhoey-phenyl)-elhyl]-amine, 

!OxMD.p!~ 8(d); 

[2-metlioxy-6-(5-m~tbyl-lhiophen-2-yl}-pyrirnidin-4-yl]-(2-{4-methoey-pheny!)-ethyl]-amine, 

Example &(e}; 

5 [2-{ 4-wethoxy-phenyl)-elhyl]-[2 -methoxy-6-{ 1 H-pyrozol-4-yl)-pyrimidin-4-y l ]-amine, B<amp1o S(f); 

( 6-isoquinolin-5-yl-2 -methoxy-pyrimidin+yl)-[2-{ 4-methoxy-phenyl)-eth y!)-amine, Example S(g); 

( 5- (2-rnelhoxy-6-[2-{ 4-melhoxy-pheny I}-etliylamino ]-pyrimidin-4-y I) -lhiophen-2-yl)-methano~ 

Example (9a); 

(3-{2-methoxy-6-[2-{4-mclhoxy-phenyl)-cthylamino]-pyrimldin-4-yl)-thiophen-2-yl}-methanol, 

10 furample 9(b); 

(3-{2-melhoxy-6-[2-{4-melhoxy-phenyl)-ethylsmino]-pyrirnidin-4-yl)-pkenyl}-methano!, E=mple 

9(c); 

{J- { 6-[2-{2-ohloru-6-fl uoro-ph.,,,yl) 

Example 9(d); 

-ethylamino]-2-methoJ<Y-pyrirnidin-4-ylJ-phenyl)-methanol, 

15 [2{4-meihoxy-pheoyl)-ofuyl]-{2-mctboxy--6-<pUnolin-6-yl-pyrimidin-4-yl)-amine, fuamp1e lO(a); 

[2-{ 4-methoxy-phenyJ )-elhylJ-(2-methoxy-6-quinolin-3 -y l-pyrirnidin-4-y !)-amine, Example l O(b ); 

( 6-{ IH-indol-5-yl}-2 -metb.oxy-pyrimidin-4-yl]-{2 -{ 4-melhoxy-phcny 1)-ethyl]-runlne, ExampJ e l 0( c ); 

N-(Z.- (2-methoxy-6-[2-( 4-roethoxy-pbenyl}-ethybnnino ]-pyrimidin-4 -yl }-phenyl}­

methanesuJfonamide, .&emple IO(d); 

20 4-{2-methoxy-6-[2-{4-methoxy-phenyl)-eth.ylamioo]-pyrimidin-4-yl)-bcn=nide, Example JO{e); 

[2-mcthoxy-6-{1-methyl-IH-indol-5-y!}-pyrimidin-4-yl]-[2-(4-mctholC)'-phcnyl)-ethyl]-amirle, 

Example 10(1); 

( 6-be=:i[b ]thiophen-2-yl-2 -methoxy-pyrimidi,,-4-yl}-[2-( 4-methoxy-phenyJ)-e!liyl]-amine, Example 

lO(g}; 

25 I -{ 4-{ 2-methoxy-6{2-( 4-melbox:y-phenyl}-etby Jamino J-pyrimidin-4-yl}-phenyl}-ethanonc, :El<ru:nple 

JO{h); 

[6-{3-methanesulfonyl-phenyl)-2,methoxy-pyrimidin+y!J-[2-{4-1nethoxy-pheny!)-ethyl]"amine, 

Example lO(i); 

[6-(2,3-dihydm-benzofumrr.-5-yl}-2-metholC)'-pyrimidin-4-yl]-{2-{4-methoxy-phenyl)-ettcyl]-omin6, 

30 Example lOGJ; 

[2-methoxy-6-(4-morpholin-lf-yl-phenyl)-pyrirnidin-4-y!]-[2-{4-melholC)'-phenyl)-ethyl]-amine, 

Example iO(k); 

(6-(4-dimetb.ylamino-pheny!}-2-melhoicy-pyrimidin-4-yl]-!2-{4-melhoxy-phcnyl)-ethy!]-amine, 

Example 100); 

3 5 2,2' -dimelhoxy-N*6* ,N*6'~ -bls-[2 -{ 4-melhoxy-pbonyl)·ethyl]-[ 4 , 4 'Jbipyrimidinyl~,6' -diamine, 

fu:aoiple JO(m); 



[2-methoxy-6-{5-o=l-5-yl-thiopheo-2-yl)-pyrimidin-4-ylJ-[2-{4-methoxy-phenyl}elhylJ-amine, 

Example 1 l(a); 

2-meihoxy-6-(.3-oxarol-5-yl-phenyl)-pyrimidin-4-yl]-[2-{4-meihoicy-phenyl}<l!hyl}-amine, Example 

ll(b); 

5 [6-{5-di:fu!oroIDe!hyl-lhiophen-2-yl}-2-methoxy-pyrimidin-4-yl]-[2-{4-methoxy-phenyl)-ethyl]-amille, 

Example 12; 

[2-{4-methoxy-phenyl}-ethyl)-[2-methoxy-6-{5-pyrrolidin-l-ylmeihyl-1hiophen-2-yl)-pyrimidin-4-yl]­

amine, Example 13(a); 

6-(4-fluoro-3-[(2-me!hoxy-ethylamino)-methyl]-phenyl}-2-methoxy-pyrimidin-4-yi}-[2-(4-melhoxy-

IO phcnyl)~thyI]-aminc hydrochloride, Example 13(b); 

4-{2-(3-{2-methoxy-6-[2-{4-methoxy-phenyl)-ethylamino]-pyrimidin-4-y(}-beney!aminoj-<::tliyl)- (~, 

phenol hydrochloride, Example 13(c); 

N-{2-fluoro-5-{2-methoxy-6-[2-{4-melhoxy-ph"11yl}e!hylruninoJ-pyrimidin-4-yJ]-boneyl)-N',N'­

dimethyl-etheue-l,2-djamine hydrochloride, Exam.p le I 3( d); 

15 [6-{lH-benzoimidazol-5-yl)-2.-methm:y--pyrimidiri-4-yl]-[2-(4-me!hoxy-phenyl}-elhyl]-anrlnc, 

Eumple l4(a); 

[ 6-( I H-benzolria:wl-5-yl)-2 -methoxy-pyrimidin-4-yl]-[2-{ 4-mclhoxy-phenyl)-ethyl]-amine, E=mple 

14(b); 

6-(2-metlwicy-6-[2-{4-methoxy-phenyl)-ethyli!mino]-pyrimidin-4-yl)-3H-benz.ooxaml-2-one, 

20 Eltalllple 14(c); 

3-{2-methoxy-6-(2-{4-metho:cy-phenyl)-ethylamioo]-p}'rirnidin-4-yl)-phenol hydrocbioride, Example 

J5(a); 

3-{ 6-[2-{2, 4-dichlom-pheeyl}e!hy bunino ]-2-methoxy-pyrimidio-4-yl }-benzaie acid hydmcliloride, 

Example 15(b); 

25 3- (6-[2-(2--<:hlonH'i-fluoro-phenyi)-cthylamino]-2-methoxy-pyrimidin-4-yl)-b=ic 

hydrochloride, Example IS(c); 

acid 

2-(3- [ 6-[2-{2, 4--0'ichloro-phenyl}ethy]emino J,2-metbox:y-pYrimidin-4-y l) -phe.oyl}-2-methyl-pmpionic 

ru::id hydrochloride, Example !5(d); 

[2-{3,4-<limethoxy-ph""yJ)-elbyJJ-[6-(3,4-<!imet!wxy-phcnyl)-2-mcihylsolfanyJ-pyrimidio-4-yl]..amine, 

30 E=nplo I6(a); 

3-{ 6-[2 "(3, 4 -dimcthoxy-phenyl}<:tbylamino ]-2 -methylsolfanyl-pyrimidin-4-yl)-benuiic acld, Example 

16(b); 

[2-{4-melhoxy-pbeoyl}etltyl]-[6-{3-metboxy-phenyl)-2-metbylsulfanyl-pyrimidin-4-yl]-amine, 

Example J6(e); 

35 [2-(3,4-dimelhoxy-phe.oy!)-elbyl]-[6-(3,4-<limethoxy-pheny\)-2-isop.-opaxy-pyrimidin-4-yl]-Bmine, 

Example 17(a); 
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f6-(3,4-dimelho"y-phenyl)-2-elhox:y-pyrimidin-4-ylj-[2-{3,4--<Jimclhoxy-phcnyl}-cthyl]-am.ine, 

Example 17(b); 

[2-elhy J-6-{3-me!ho-'<y-phenyl )-pyrimidin-4 -y J]-[.2-{ 4-metboxy-phenyl )-etb.y!J-amine, Example J 8; 

6-{3-metbo")'-pheoyl)-N* 4 * -{2 -{ 4-m Ellhoxy-phenyl)-ethy J ]-N*2 * ,N~2~ -dimethyl-pyrim idine-2, 4 -

5 diamine hydrochloride, &ample ! 9; 

IO 

2-nuoro-5- (2-mctltmcy-6-{2 -{ 4-mea10")'-plteny J)-ethy!amino ]-p)Tlmidin-4--y!}-be1izo ic acid, Exa:mp le 

20(a); 

3-{6-[2-{2-chloro-6-fluoro-phenyl}-ethylnminoJ-2-metho:-;y-pyrimidin+yl}-b=ic acid, Example 

20(b); 

2-methoxy-5- [2-methmcy-6-[2-{4-metlioxy-pheny!}-ethylamino ]-pyrimidin-4-';\}-benzcic 

Example20(c); 

[2-me fuoxy-6-{1 -O")'·pyridin-3-yl)-pyrimidin+y I]-!2 -{ 4-melhoJ<Y-phenyl}-ethy !]-amine, 

acid, 

Example 

2l(a); 

[2-{2,2-difluoro-benzo[l,J]dioxol-5-yl)-othyl]-[2-methoxy--6-(1-oxy-p)Tidin-3-yl)-pyrimidin-4-yl]-

15 amine, ~pie 2l(b); 

2-{3-{2-melhoxy-6-f.2-{4-me!hoxy-phenyl)-ethylamino]-pyrimidin-4-yl}-phenoxy)-2-Jnetby1-propionic 

acid ethyl e<ter, Example 22(a); 

(3-{2-me thoxy-6-[2 -{ 4-melhoxy-phen yl)-ethylam ino ]-pyrimidin-4-yl ] -phcnoicy }-acetic acid methyl 

ester, Example22(b); 

20 (3-{ 6-[2-{2,4-dich.loro-phenyl)-etby!amino ]-2 -methoxy-pyriinidin+yl}-pbenoxy)-acelic iieid methyl 

ester, Example 22(e); 

( 5- [ 6-! 2 -(2-ch!oro-6-fluoro-pheny l}-edly lamino J-2-metboxy-pyrimidin +y !)-2-oxo-2H-pyridin-l -yl)­

acetic Qcid methyl ester, Example 22(d); 

(3- ( 6-[2-{2,4-diehloro-pbeoyi)-ethylainino )-2-metltoxy-pyrimidin-4-y I] -pbenox:y)-acetonitri.le, 

25 !lxample 22(e); 

(J-(6-(2-(2-cbloro-6-flumo-phenyJ)-ethylamino]-2-metho"11-PYrimidin-4-yJ}"phenoxy}-ncetonitrile, 

Example 22(£); 

2-(3-{2-methox:y-6-[2-{4-melh~")'-phenyl}-etbylamino]-pyrimidin-4-yl]-phenoxy)-2-methyl-propionic 

Qeid, :&ample 23(•); 

3 0 (3-{2-metboxy-6-[2-{ 4-me!hoxy-phen yl)-cUiylam!no ]-pyrimidin-4 -yl }-phenoxy}-acetic acid, Example 

23(b); 

( 5-{ 6-[2-{2-cbloro-6-flll-OJ'D-phenyl)-e!hy!omino ]-2-methoxy-pyrimidin-4-yl }-2 -oxo-2H-pyridin- I -y J )­

Qoetic Qcid, Example 23(c); 

2-{3-{6-[2-{2,4-dichloro-phenyl)-ctbylarnino]-2-methoxy-pyrimidin-4"yJ]-phenox:y)-2-mctbyl-

3S propionicacid, Example 23(d); 



z-cbloro-5 - (2 -methoxy-6-[2 -{ 4-methoicy-pbeny J)-ethy !amino ]-pyri midin-4-y J) -benmic acid 

hydro<:hloride sal~ Example 23(e); 

[2-( 4-metb.oicy-phCJJ yJ)-e!hyl]- (2 -metb oxy-6- [3-.( IH-tc!rn2Dl-5-yl )-phenylJ-pyrimidin-4-yl ) -am ine, 

fu<ample 24(a); 

5 [2-(4-mcthoxy-ph"11J'l)-cihyl]-{2-methoxy-6-[3-{lH-telr=>l-5-yimethyl)-phenyl]-pyrim.ldin-4-yl}-

amine hydrochlorido, Example 24(b); 

{2-methozy-6-[4-rnethoxy-3-{!H-tetrauil-5-yl)-phenyl)-pyrimidin-4-yl)-[2-{4-methoxy-phcnyl)­

elhyl]-amine, fuamp!e 24(c); 

N-0-{2-methoxy-6-[2-{4-methoxy-phenyl)-ethylamino]-pyrimidin-4-yl}-hellZOyl)-

l 0 methanesulfonwnido, Example 25(a); 

3 -( 6-{2-(l, 4--dimethoicy-phenyl)-ethylamino J-2 -mcthoxy-pyrimldin-4-yl J -N-{2 -pyrrolidin-1 -yl-ethy \ )­

benzamide, Example 25(h); 

2-Iluoro-5-{ 2-mc!hoxy-6-[2 -{ 4-methoxy-phcnyl)-etftylamino ]-pyrimidin-4-yl }-beuzaldehycle oxime, 

Example 26{a); 

15 3-{2-methoxy-6-[2-(4-metho~-phenyI)-elhylarnino}pyrimidin-4-yJ)-benzaldehyde OJ<ime, Exmnple 

26(b); 

2-methozy-5-{2-molhoxy-6-[2-{ 4 -mclhoxy-phen yl)-clhy lomino ]-pyrimidin-4 -yl] -benzal dohycle 

oll.ime, Bxamp!e 26(c); 

3-{2-methoxy-6-[2-{4-methoxy-phenyl)-ethylamiuo]-pyrimidin-4-yl}-tltlophene-2-carlialdehyde 

20 OJ<iiru,, Example 26(d); 

l-{5-{2-mefuoxy-6-[2-{4-methoxy-phenyl)-ethylllmino]-pyrimidio-4-yl}-thiophen-2-yJ)-ethanone 

wcirne, Example 26(e); 

5-{2-melhoxy-6-[2-{4-methoxy--phenyl)-ethylamino]-pyrimidin-4-yl}-tbiophcne-2-carbal<lehydc 

oxiine, Example 26(f); 

25 [6-(3-rnninomelhyl-4-Iluoro-pbenyl)- 2-melhoxy-pyrimidin-4-yl)-[2-(4-methoxy-phenyl)-ethyl]-amine 

bydrocllloride, Example 27; 

N-(2-Fluoro-S-{2-mothrucy-6-[2-(4-methoxy-phenyl)-ethylamino]-pyrimidin-4-ylJ-henzyl)-2-

methoxy-acctamide hydrochloride, furruople 28; 

[2-mcthrocy-6-(3-methoxy-phenyl)-pyrimidln-4-yl]-[2-{4-metho"':Y-phenyl)-2-methyl-propyl]-amine, 

30 Exernple 29; 

[2-(2--cliloro-6-flnoro-phenyl)-ethy!]-[6-{6-melhoxy-pyridin-3-yl}-2-melhy!sulfanyl-pyrlmidin-4-yl]­

mninc, fu:amp!e (30); 

5-{6-[2-{2-chloro-6-fiuoro-phon:y!)-efuylamino]-2-methylsulfanyl-pyrimidin-4-yl)-llf-pyridin-2-ofie, 

fuample31; 

35 5-{ 6-[2 -{2-chioro-6-fluoro-p bcny 1)-elhy larnino ]-2-m ethoxy-py ri.tnldin-4-y 1)-I H -py ritlin-2 -one, 

Enmple32; 
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5-{ 6-[2 -(2-oh loro-6-fluoro-phenyl)-ethylnmino J-2-methoxy-pyrim j din -4-y I] -1-{ 5 -oll'.0-4 ,5-dihydro­

[ \ ,3 ,4]oxad iawl-2 -y lmethy! }- l H-pyridin-2-one, Example 33; 

J-(J-{6-[2-(2,4-dichloro-phenyl)-ethylarninoJ-2-methoxy-pyrimidin-4-y!-phenoxymelhyl}4H­

[l,2,4]oxadiauil-5-one hydrochloride, Example 34(a); 

5 3-(3-{6-[2-{2-cWoro-6-fluoro-pheny!)-ethykunino]-2-me!hoxy-pyrimidin-4-yl}-benzyl)-4H-

[ 1,2, 4]oxadiawl-5-oue hydrochloride, Example 3 4 (b ); 

J-{3-{6-[2-{2-chloro-6-fluoro-pheny\)-othylamino]-2-mclho1"-y-pyrimidin-4-yl)-phenox:ymethyl)-4H­

[1,2,4]ol!.!ld!awl-5-one hydrochloride, Example J4(c); 

3-{2-methoxy-6-[2-{ 4-m .thoxy-phenyl)-elliylamino ]-pyrimidin-4-yl }-benzoic acid, Example 3 5( a); 

l 0 3 -{2-methoxy-6-[2-( 4 -trifluorometboxy-phenyJ}-ethy ]amino ]-pyrirnidin-4-yl }-benzoic aciil, fuampl e 

3S(b)]; 

[2-{3 , 4-dimethoxy-phenyl}-ethyl)-{2 -meihoxy-6-fhiophon-2-yl-pyrimidin-4 -yl)amine, E=nple 35 ( c ); 

[2-{3, 4-dimethoxy-phcnyl)-ethy I]-{ 6-furall-2 -yl-2 -methoxy-pyrimidin-4-y J }-amine, Example 3 5( d); 

( 6-bi phenyl-4-y 1-2-meiho;cy-pyrimidin-4 -y I)-[2-(3, 4-dinle!hoxy-phenyl )-ethyl]-amino, Sl!.!llJlp le 3 5 ( e ); 

l S 3- [ 6-[2-{ 4-fluoro-pheny!}-ethy !amino]-2 -metlioxy-pyrimidin-4-yl }-bonzoic acid hydrochl,,ride, 

Example 35(f); 

3- (2-me thoxy-6-(2-{ 4-methoxy-pheny 1)-c!hy lamino ]-pYrimidin-4 -yl J -benzmnide, Example 35{g); 

1 -(3- [ 2-me lhoxy-6-[2-{ 4 -mci:hoxy-pheny!)-eth y ]amino ]-pyrimidin-4 -yl )-phenyl )-ethanone, Tu<ample 

35(h); 

20 3- {6-[2-{2,4-dlchloro-phenyl)-ethylamino]-2-melhmcy-pyriwidin-4-ylj-phenol, fuomp!e 3S(i); 

2-flllOm-5-{2-methoxy-6-!2-{4-raetb.oxy-phcnyl)-ethyJamiuo)-pyrimldin-4-yl}-benzaldehyde, 

E=ple35G); 

3-{6-[2-(3,4-dimethoxy-phenyl}-ethylaminoJ-2-methoxy-pyrim.idin-4-yl}-be!IZl'.lic acid, Exrunple 

35(k); 

25 3-{2-methoxy-6-[2-{4-methoxy-phenyl)-cthy!amino]-pyrimidin-4-yl}-thiophene-2-carbaldebyde, 

Example 35{1); 

1-{5-(2-methoxy-6-[2-(4-methoxy-phenyl)-clhylamino]-pyrimidin-4-yl}-thiophen-2-yl)""'1h!WODe, 

Example 35(m); 

3 - ( 6-[2-( 4-cbloropheny!}-elhylamino ]-2-melboxy--pyrimidin-4--y I }-t>cnzoic acid hydrochloride, 

30 Exrunple35(n); 

[2-me!hoxy-6-(6-methoxy-pyridin-3-yl}-pyrimidio-4-ylj-[2-{4-methoKy-phBilyl)-ethyl]-amine, 

Example 35(o); 

3-- [2-methoxy-6-[2-{ 4-methoxy-phCIJyl)-elhylora ino ]-pyrimidin-4-yl }-phenol, Example 3 5(p ); 

[2-( 4-melhoxy-pbenyl}-ethy l]-{2 -methoxy-6-pyridin-4--yl-py rimidin-4-yl)-amine, El<ample 3 S ( q); 

3 S 2 -{2-methoxy-6-[2-( 4-melhoxy-pheny l )-cthyloraino ]-pyrimidin-4-yl }-phenol, Exrnn ple 35( r); 



(3-{2-methoxy-6-[2-(4-melhoxy-phenyl)-etb.ylaiulno]-pyrimidin-4-ylj-phenyl}-"cetonitrile, Example 

35(>}; 

J- ( 2-metho>:y-6-[2-( 4-melhoX)'-phenyl)-dhyl11111i no ]-pyrimidin-4-y I) -benz.anitrile, Example J 5(t); 

3-{2-methoxy-6-[2-( 4 -me!lioxy-phenyl)....thylllfllino ]-pyrimidin-4-y I]-benzaldehyd e, Example 3 5 ( 11 ); 

5 3-{ 6-[2-{2-chloro-6-fluoro-phenyl}-cthylarnino ]-2-methoxy-pyrUnidin-4--y l }-benmldehyde, Example 

35(v); 

3-{ 6-[2 -{2, 4 -dich lonrpheny 1)-e&ylruoino ]-Z-metho>:y-pyrimidin-4-yl }-benzoic acid, fuamp!e 35( w); 

[2-methoxy-6-(pyridln-3-y l}-pyrlmidin-4-yl]-[2 -( 4 -methoxy-phenyl}-ethyl]-amine, Example 35( x); 

2-methoxy-5-{2-methoxy-6-[2-{4-methoxy-phenyl)-ethylamino]-pyrimidin-4-yl}-beozaldehyde, 

10 Example 35(y); 

2-chloro-5-{2 -metboxy-6-{2-{ 4-methoxy-pheny!)-ethylmnino ]-pyrim idin-4-y! }--he!Jmic acid ethyl 

eskr, Example 35(z); 

(2-melhoxy-6-{3-(3-melhyl-[1,2,4]0Xlldiowl-5-yl}pheny1J-pyrlmidin-4-yl}-[Z-{4-metb.oxy-phenyl)­

ethyl]-amine, ExaJUple 36; 

15 {2-methoocy-6{3-(S-metbyl-2H-[1,2,4}triazol-3-yl)-phcnyl]-pyrimldin-4-yl}-[2-(4-mc!hoxy-phenyl}-

ethyl]-amine, Birample 37; 

(Z-methoxy-6-(3-(3-metbyJ-iso:<arol-5-yl}-phenylJ-pyrimidin-4-yl)-[Z-{4-molhoxy-phenyl}ethyl]­

amine, Example 38; 

{Z-metbozy-6-{3-(5-metb.yl-2H-pyraml-3-yl}-ph.mylJ-pyrimidin-4-yl)-!2-(4-methoxy-pheoyl}-ethyl]-

20 amine, Ex!nnple 39;. 

[2-{3-fluoro-4-methoxy-phenyl)-ethyl]-{2-methoocy-6-[3-(2ll-tetraml-5-y!}-phenyl]-pyrimidin4--y1)­

amille, H:<omple 40; 

J-cihyl-3-{3-{2-methoxy-6-[Z-(4-metboxy-phenyl}-ethylnmino]-pyrimidin-4-yl)-phenyl}-irn:a, 

E"31Ill'le41; 

25 2-{3-{ 6-[2-{2, 4--<lichloro-pheny\)-ethylamino ]-2-mefuoxy-pyrimi.din-4-yl )-phenoxy)-2-methyl­

propionic acid ethyl ester, fumnplc 42; 

[2-(4-chloro-phenyl)-l-methyl-ethyl]-[6-{J,4-dimethoxy-pheoyl)-2-mcthoxy-pyrimidin-4-yl)-amme, 

EXll!Tlple 43(a); 

[2-mefuoxy-6-(J-methoxy-phenyl}-pyrimidin-4-ylJ-[2-(4-nitro-phenyl)-ethyl]-amine, Example 43(b); 

30 (2-methoxy-6-(3-methoxy-phenyl}-pyrimidin-4-yl]-[2-{4-trilluoromethoxy-phenyl)-elhyl]-amine, 

EXllillple 43(c); 

[2-(2-<>hloro-6-fluoro-phenyl)-elhyl]-[2-rnethoxy-6-(3-methoxy-pheny!)-pyrirnidin-4-yl]-amine 

hydrochloride, Example 43(d}; 

[2-methoxy-6-(3-metlioxy-phenyl}-pyrintidin-4-yl]-{2-thiophen-2-yl-ethyl)-emine hydrochloride, 

35 Example 43(e); 

3-{2-[2-melhozy-6-(J -methoxy-pbr:nyl)-pyrimidiD-4-y Iamino ]-etllyJ J-lH-indol-5-ol, ExaJDple 43( f); 

( 
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(2 -( 6-metboxy- l H-iodol-3 -yl)-elhyl]-(2 -methoxy-6-{3-methoxy-pheny!}-pyrimidin-4 -y JJ-amine 

hydrochloride, Example43(g); 

[2-(5-methoxy-lH-indol-3-yJ}-ethyJ]-[.l-methoxy-6-(3-methoxy-phenyl)-pyrimidin-4-yJ]-amioe 

hydrochloride, Example 4J{h); 

[2-methoxy-6-(J-melhoxy-ph"11yl}-pyrimidin-4--yl]-(2-pyridin-3-yl-cihyl}-arnine hydrochloride, 

Example 43(i); 

[2-(4-amino-phenyl)-elhylJ-[2-methoxy-6-(3-methoxy-phenyl}-pyrimidln-4-yJ]-amine hydrochloride, 

Example 43(j); 

(4-01ethoxy-benzyl}-[2-m<llhoxy-6-(J-methoxy-phenyl)-pyrimidin-4-yl]-amine 

Example 43(k); 

hydrochloride, 

[2-mellioxy-6-{3-rnethoxy-phenyl}-pyrimidin-4-ylK3-phenyl-propyJ}-amine hydJOclilotide, Example 

43(1); 

[2-{lH-imida2£1l-4-yl}-clllyl]-[2-msthoxy-6-{J-methoxy-phenyl)-Jl}rimidin-4-ylJ-amine, 

43{m); 

&ample 

1 S { 2SJ-2 -{2-methi'.>ey -6-(3-metboxy-pheny l}-pyrimidin-4-y !amino]-3-{ 4-methoxy-pb eny 1)-propionic acid, 

EXfilllpl~ 43(n); 

[2-rnethoxy-6-(3-melhoxy-phenyJ}-pyrimidin-4-yl]-[2-(4-merhoxy-phenyl)-ethyl]-amine, Example 

43(o); 

[2-roethoxy--6-(5-methyl-[l,3,4]oxadiazol-2-yl}-pyrimidin-4-yl}-[2-(4-methoxy-phcnyl}-ethyJ]-amlne, 

20 Example44; 

(2 -melhoxy-6-oxazol-5-yl-pyrirnidin-4-yl}-[2-{ 4-methoxy-pbcny 1)-ethyl]-amine, Example 4 5; 

3- ( 6-[2-(2,2-difl 11oro-benzo[ 1,3 ]dim<0l-5-yl }-ethylamino ]-2-metho><y-pyrimidlll-4-yl }-benwic ""id, 

lli<ample 46(a); 

[2-(2,2-difl11oro-be11w[l,3]dioxol-5-yl)-ethyl]-(2-methoxy-6-pyridin-3-yl-pyrimidin-4-yl)-amine 

25 hydrochloride, Example 46{b); 

N-(3-{6-[2-{4-diflurarunetboxy-phenyl}-e1hylamino}2-melhrn<y-pyrimidio-4-yl}-phenyJ)-acetmuide 

hydrochloride, Example 46{c); 

[2-{4-dif111ommelhoxy-phenyl}-ethy\]{6-(3-metlumesulfonyl-phenyl}-2-methoxy-pyrimidln-4-yl]­

amine hydrochloride, <!l<ample 46(d); 

3 0 3- ( 6-[2-(2--<:hloro-6-f\11oro-pheuy! }-ethy !amino]-2-metboxy-pyrimidln-4-yl }-phenol, E= pie 4 6( e ); 

[2-(2,4-<lichloro-pheny !)-ethyl]-(2-methyl-6--{ 3-[l -mefuyJ-1-( lH-tetrawl-5-yl)-ethyl]-pbcnyl }­

pyrimidin-4-yl}-amine hytlroc:h!otide, Example 47; 

[2-Methoxy--6-(2-mcthoxy-hen:r.yloxy)-pyrimidin-4-yl]-[2-{4-methoxy-phenyl}-elhyl]-amine 

hydIOch[oride, Examples 48; 

35 2-(3-{6-[2-(2,4-dich!rao-pbenyl}ethylarnino]-2-01ethoxy-pyrim.idin-4-yl}-phellyl}propio11ic acid 

hydrochloride, Example 49(a); 
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2-(3-{6-[2-(2,4-dichloro-phcoyl)-elhylernino]-2-Jllethox;y-pyrimidin-4-yl]-phonyl)-2-inefuyl-propiOI1ie 

acid, Example49(b); 

2-{J-[6-[2-{2,4-<lichloro-pb"1!y1)-e!hy!!llllioo]-2-me!hoxy-pyrimidln-4-yl}-phenyl)-2-methy!-propionic 

acid 1-ethox;yr.arbonyloxy-cthyl est<:r hydrochloride, &ample 50; 

5 2 -{J - ( 6-[2-{2, 4-dichloro-pheny l)-ethylemiruJ ]-2-ll\elhoey-pyrimidin-4-yl] -phenyl}-2 -inetbyl-propionie 

acid 2-<limethylamino-elhyl e.ti.r dibydrocb!<>ride, Exnmp!e 51; 

(5-{6-{2-{2-fluoro-4-bifluoromelh}'J-pheoyl)-ot:hy\amino]-2-metboxy-pyrimidln-4-yl)-1H-indol-3-yl)­

eceric acid, &ample 52; 

[6-{lH-indol-6-yl)-2-metboxy-pyrlmidin-4-yl]-[2-{4-methoxy-phenyl)-ethyl]-ammonium 

10 tri~uoroacetate, EJ<aJl\ple 53(0.); 

[&{IH-ind=il-6-y\}2-=thoxy-pyrilnidin-4-yl]·(2-{4-methoxy-phenyl~thyl]-amine, Example 5J(b); 

J- ( 6-[2-{2,6-dich10to-phenyl)-elhy hunino} 2 -methoxy-pyrimidin-4 -yl ] -benwic acid, E;<llillp le 53( c ); 

[2-{4-me!Itoxy-phenyl)-ethyJJ-(2-melhoxy-6-{3-{lH-tetrawl-5-yl)-phenyl)-pyrimidin-4-yl}-amiile, 

sodium sol~ &ample 54; 

15 2-methoxy-5-{2-methexy-6-[2-{4-mclhoxy-phenyl)-ethy\lliltino]-pyrimidin-4-yl}-be!lIDninile, 

F~amplo 55; 

(3-{6-[2-{2-cltlom-6-fluoro-phenyl)-ethylamino]-2-methoxy-pyrimidin-4-yl}-benzyloxy)-ac<:tic acid, 

Example56; 

Sodium 2-(3-{6{2-{2,4--0ichloto-pbenyl)-ethylttrnino]-2-metbrncy-pyri:midin-4-yl}-pbenyl)-2-methyl-

20 propionate, Example 57; 

(3-{6-[2-{2,4-dkhl0to-pheny\)-ethy]amino]-2-mothoxy-pyri.cnidin-4-yl)-henwylemino)-ar.etic acid 

ethyl ester, Example SB; 

(3- ( 6-[2-{2, 4-dichloro-phenyl)-ethylarniuo ]-2-methrncy-pyrimidin-4-yl] -bellZIJYlamino )-acetic acid, 

Example 59; 

25 ethykarbamic acid 3-{ 6-[2-{2,4-rliehloro-phenyl}-elhylamine]-2-mcihoxy-pyrimidin-4-yl}-phenyl 

e>ter, Example 60; 

5-(2-me!hoxy-6-[2-(4-methoxy-phenyl)-ethylamioo]-pyrimidin-4-yJ}-thiophene-2..-boxylic acid, 

Example 61; 

5-{2-methoxy-6-[2-{4-methoicy-phcnyl}-ethylamino]-pyrimidin-4-yl}-thiophene-2-ce:rboxylic acid 

30 roethyhunide trifluoroacetllie, Example 62; 

(3-{ 6-[2-{3, 4-dime:!hoxy-pheoyl)-cthylamino ]-2-metho:ty-pyrimidin-4-yloxy }-benzoic acid methyl 

ester, EXltIIlp!es 63; 

N-[2-{3-(6-[2-{2-fluoro-4-trifluorome!hyl-phenyJ)-ethylrunino]-2-melhoxy-pyrimidin-4-yl}-phenyl} 

ethylJ-2-mcthoxy-acetam.ide, Example 64; 

35 N-[2-{3-{6-[2-{2-fluoro-4-rrifluommothyl-phenyl)-elhylru:ninoJ-2-methoxy-pyrimidin-4-yl}-pbenyl} 

efhyl]-acetamide hydrochloride, Example 65; 
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[2-{2-Fluoro4-trifluoromethyl-phenyl}-elhylJ-[2-meth01'y-6-Q-oxiranylmethoxy-phenyl}-pyrimidin-4-

yl]-llllline, Example 66; 

2 -{3-[ 6-(2,2-di ti uoro-2-phenyl-ethy !amino}-2 -motho;cy-p}'Timidin-4-yl J-pheny I] -2 -methyl-propi onic 

acid, Exemple 67; 

5 2-[3 -(2-mcthoxy-6-{2 -[ 4{5-methy I-[ l ,3, 4]oxadiazo J-2-y 1 }-phenyl]-e.!hylamino] -pyrimidin-4 -yl}­

phenyl]-2-methyl-propion ic aoid, Example 68; 

5 {3- { 6-[2-{J, 4--difluoro-phenyl}-ethy !amino]-2-methoxy-pyrimi din-4 -yl] -phenoXymethyl )-! -ethyl -

2,4-dihydro-[l,2,4Jtrillml-3-ooc,. bample 69; 

2-(2-fluoro-5-{2-methoxy-6-[2-(4-triflnoromethoxy-phenyl}-ediylamino]-pyrimidln-4-yl}-phenyl}-2-

10 methyl-propionic acid, Example 70; 

2-{3- [2-Methoxy-6-! ( thlo phen-3-y!methy J}-amino ]-pyrimidin-4-yl ) -phenyl}-2-rne thy !-propionic acid, 

Exnmple 71; 

2-(3-{6-[(be!IDJ[b]thiophen-2-y!meiliyl}-amlno]-2-mothyl-pyrimidin-4-yl}-phenyl}-2-merhyl­

prnpionic acid, Exrunple 72; 

15 I - ( 6-[2 -(2, 4-dicbJoro-pheny!)-etb.ylamino ]-2 -methoxy-pyrimidin-4-y I }-piperidlne-3 -carboxyl ic acid, 

F-"=ple 73; 

1 -(3-{ 6-[2-{2, 4-dicblom-pheny J}-ethy !amino ]-2 -mothoxy-pyrimidin-4-yl] -phenyl)­

cyclopen!aoecarboxy lic acid hydrochloride, &ample 74; 

3-[6-[2-(2,4-dichloro-phenyi}-ethylamino]-2-meilioxy-pyrimidin-4-ylt-b=ic acid 2-morpholin-4-

20 yl-ethyl e!!ler, Example 75; 

3-{ 6-[2-{2,4 -dichloro-phenyl}-ediylamlno ]-2-methoxy-pyrimidin-4-yl) -henzoic acid 2-( 4-meiliyl­

piperazin- l -y l)-clhyl ester, &ample 76; 

3-{ 6-[2-(2,4-dichloro-phenyl}-ethylamino]-2-methoxy-pyrimidin-4-yl}-benmic acid ethyl ester, 

Example 77; 

25 (3-{6-[2-(2,4-dichloro-?ienyl}-etbylamino]-2-mcthooy-pyrlmidin-4-yl}-phenyl}-methanol, Example 

78(a); 

(3'-chloro-4'-(2-[6-(3-hydrmcymethyl-phenyl}-2-me!hoxy-pyrimidln-4-ylamino]-ethyl]-hiphenyl-3-

yJ}-metb.auol, Example 78(b); 

2-(3- ( 6-[2-{2, 4-dichloro-pheny1)-ethyhunino ]-2 -me!hmcy-pyrimidin-4-yl ) -phenyl}-2 -methyl -propionic 

30 acid methyl ester, Example 79; 

4-(J-{6-[2-{2,4-dichloro-phenyl}-d:hylaminoJ-2-me!ho;cy-pyrimidin-4-yl}-phenyl}-tetmhydro-p}'Jall-4-

carboxylic acid, Example 80(a); 

N-[4-(3-{6-[2-(2,4-dichloro-phenyJ}-ethylaminoJ-2-metb.oi.::y-pyrlmidin-4-yl}-phenyl}tetrnhydro­

pyrB.1!-4-=:bonyl]-metliauesulfunamide, Example 80(h); 

3 5 4 -(3- [ 6-[2-{2, 4-dichloro-pbenyl}-ethy le.mino J-2-rne!hoi.::y-pyrimidin-4-yl }-pheoy 1 }-tetmhydro-pyran -

4-carl>oxylic acid ethyl ester, Example 80(c); 



(3-{ 6-(2-{2, 4-dichloro-phenyl}-elhylamino ]-2 -mefhoxy-pyrirnidin-4-yl }-phenyl}-difluoro-acclic acid, 

Example SJ(a); 

ethanesulfonic acid [2-(3-{ 6-[2-{2, 4-dich loro-phenyl)-ethy !amino J-2 -metboxy-pyrimidio-4 -yl )-

phenyl)-2,2-d ifluoro-acetyl]-amide, E)[am.p!e 81 (b); 

5 (3-{ 6-[2-{2, 4-<lichloro-pheoyl)-ethylamino J-2-melho:i:y-pyrimidin-4-y I) -phenyl}-difluoro-aceti c acid 

ethyl ester, Example 8J(c); 

10 

(3-{ 6-[2-{2,4-dichloro-pheoyl)-ethylamino J-2-methoxy-pyrimidin-4-yl }-phcnyl)-ace!onitri le, lliuunp le 

82(a.); 

(3-{6-[2-{2,4-dichloro-phooyl}-ethy]amino]-2-methoxy-pyrimidin-4-yl)-phenyl}difluoro-acetonitrile, 

Example 82(b); 

[2-{2,4-dichloro-phenyl}-elhyl]-{6-{3-[difluoro-(IH-tetrazol-5-yl)-melhy!J-phcnyl}-2-methoxy-

pyrimidin-4-yl)-amine, Example 82{c) 

2 -{3-[ 6-{indan-l -ylamino }-2-methoxy-pyrimidin-4-y !]-phenyl }-2-methyl-propionic acid, Exam pie 

SJ( a); 

15 2 -{3 -[ 6-{ indan-2 -ylamino }-2-methoxy-pyrimidin-4-yl ]-pheny I }-2-methyl-propionic acid, Example 

83(b); 

N-[4-{3-{2-methoxy-6-[2-{4-trifluoromethoicy-phenyl}<:thylamino]-pyrimidin-4-yl]-phenyl)­

tetrnhydro-pyran-4-carbonyl]-methanesulfonPrn;de, Elcmnple 84{a); 

4{3-(2-methoxy-6-[2-(4-trifluoromethoxy-plumyl)-ethy!o:mino]-pyrilnidin-4-ylt-phenyl}-tetrnhydro-

20 pyran-4-oarboxyJjc aoidm"1hyl ester, Example 84(b); 

2-{3-(6-[2-(2,4-diohloro-pheoyl}ethylamino]-2-methoxymethyl-pyrimidin-4-yl}-pheoyl}-2-methyl­

propionio acid, fuample 85; 

2-(3-{6-[2-(2,4-dichloro-ph•nyl}ethylamino]-2-hym-oxymolliyl-pyrimidin-4-yl}-phenyl}-2-melbyl­

prcpionic acid, &ample 86; 

25 5-{ 6-[2-{2, 4-dichloro-phenyl}ethy Jami.no]-2-mcthoxy-pyrimidin-4-yl}-thioph•n<>-2 -carboxylic acid, 

Example 87; 

5-{2-filelhoxy-6:c[2-(4-trifluoromethoxy-phenyl)-ethy!mnino]-pyrimldin-4-yl}-2,3-dihydro­

benzofuran-2-carbOX}'Iio acid hydrochloride, Examplo 88; 

2 -(3-{ 6-[2-{2, 4-dichloro-phenyl}<:thy Jo.mino ]-2-melhoxy-pyrimidin-4-yl) -pheny !}-2-mclhyl-propionic 

30 acid 2,3-dihydroxy-propyl ester, Rlmmple 89; 

2-(3-{6-[(2,3-dihydro-benwfimm-2-ylmethyl)-mnino]-2-methoxy-pyriniidin-4-yl}-phenyl}-2-mothyl­

propionlc acid, Example 90; 

2-(3-{ 6-[ (isochroman-1-ylmethy !}-amino]-2 -melboxy-pyrimidin-4-yl J -pheny!)-2 -m ethyl-pro pi onio 

acid,Example91; 

35 2-(3-(2-meilioxy-6-[(4-melhyl-3,4-dihydro-2H-benzo[1,4]m=in-2-ylmethyl}amino]-pyrimidin-4-

yl)-phenyl)-2-methyl-propionic acid, Exrn:nple 92; 
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2 -(3 - [ 6-[ (b=furan-5-y!methyl)-amino J-2-mcthozy-pyrimidin-4-yl }-ph enyl}-2 -melhyl-propionic 

acid, Example 93; 

N -{ 6-{ 6-[ 2 -{2,4-dichloro-pheny I}-cthylrunino ]-2-methol(y-pyrimid in-4-y J }-benwlhiawl-2 -y l }­

acemm.i de, Example 94; 

5 ethaoesulfonic acld [2-(3-{ 6-[2-{2, 4-dichloro-phenyl)-ethy !amino]-2 -metb.oxy-pyrimidin-4 -yl }­

phenyl}-2-methy l-propiony J]-amid e, Example 95(a); 

N -[2-(3- [ 6-[2-{2, 4-dichloro-phenyl)-ethylamio.o ]-2 -methoxy-pyrimldi n-4-yl ] -phenyl)-2-mcthy!­

propionyl]-C-pheny 1-methan= lfunamide, Example 95 (b ); 

2-{3-[6-[2-{2,4-d]chloro-pheny!)-etbylamino)-2-methoxy-pyrimidin-4-yl}-phenyl}-2-mcthyl-1-

10 morpholin-4-yl-pmpan-l-one, Example 95(c); 

2-{3-{6-[2-{2,4-d.ichloro-phenyl)-elhy!omino]-2-methoxy-pyrimidin-4-yl}-phenyl}-N-{!clrahydro­

pyran-4-yl}-isohutyramide, Example 95(d); 

2-(3-{ 6-[2-{2, 4-d.ichloro-phenyl}ethylamino ]-2-mcthoxy-pyrimidin-4-y I) -phenyl}-N-{ I H-tetrazol-5-

y!}-isobutyramide, Example 95{e); 

15 [2-(2, 4-dichloro-phenyl)-etb.yl]-{2-methmcy-6-[3 -{2H-letrawl-5-y l)-piperidin- l -yl)-pyrimidin-4-yl) -

amine, Example 96; 

l-{6-[2-{2,4-dichloro-pheny!)-etliylamino]-2-methoxy-pyrimidin-4-yl)-plperidine-4-oarboxylic acid, 

Example 97; 

2-{2-chloro-5-[6-[2-{2,4-dichloro-phenyl}-ethylamino]-2-metb.oxy-pyrimidin-4-yl}-phenyl}-propan-2-

20 ol, Example 98; or 

2-{3-{6-[2-(2,4-dichloro-phenyl)-ethy!aminoJ-2-methoxy-pyrimidin-4-y!}-4-fluoro-phenyl}-2-methyl­

propionic acid hydrochloride, Example 99. 

Another particul...- embodiment of the invention is "- compouPd of Formula {I) or a pharmaceutically 

aoceptablc salt thereof; which is 

25 N-methoxycarllonyl-3-{2-methoxy-6--)2-{4-methoxy-phenyl)-cthylamino]-pyrimidin-4-yl}-

benzen"5ll!funamide, Example 4(c); 

3-{ 6-[2-(2,4-difluoro-pheny l}-e!hylrunino ]-2 -methoxy-pyrimldin-4-yl J -benwic acid, Ernmple 7; 

5-(2-mcthoxy-6-[2-( 4-methoxy-phe:oyl~thylamino]-pyrimidin-4-yl}-thiopheae-2-carboxyJic acid 

trifluoroacetBte, Example 8(a); 

3 0 5-{2-melhox:y-6-[2-( 4-me!hoxy-phenyl )-ethylamino ]-pyrimidin-4-yl] -1hiopbCI!e-2-carbaldehyde, 

Exrunple S(b); 

35 

(5- [2-methoxy-6-[2-( 4-metboxy-phenyl}elhylamino]-pyrimidin-4-yl}-thlophen-2-yl}-methanol, 

Exaniple (9a); 

(3-(2-methoxy-6-[2-{4-methrucy-phe.nyl~thylamioo]-pyrirnidin-4-yl}-phenyl)-mcthanol, 

9(o); 

EMmple 

[2-( 4-molhoxy-phenyl)-etliyl]-{2-methoxy-6-quioolin-6-yl-pyrimldin-4-yl)-amino, Example 1 0( a); 
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[2-( 4-methoxy-phenyl)-ethy!]-(2 -methoxy-6-q uinolin-3-y l-pyrimidin-4-y 1)-amine, Example l O(b ); 

[ 6-( 1 H-indol-5 -yl}-2-methoxy-pyrimidin-4-y l]-[2 -( 4-methoxy-phenyl}-ethyl]-amine, Example 1 O{ c ); 

[6-{lH-ben:rotriaml-5-yl}-2-methoxy-pyrimidin-4-yl]-[2-{4-methoKy-phenyl}-ethyl]-amine, Example 

14(b); 

5 3 - (2 -methoxy-6-[2-( 4 -mcthoxy-phcnyl)..ffihylamino J-pyrimidin-4-y l}-phcnnl hydrochloride, Example 

J5(a); 

3- ( 6-[2-(2, 4-dichloro-pheny l}-e!hylarnU.o ]-2-rnethoxy-pyrimidin-4-y! }-benzolc acid hydroc hi oride, 

fu<ample 15(b); 

3-{6-[2-{2-<:hlorn-6-fluoro-phenyJ)..,,thylamino]-2-methoxy-pyrimidin-4-yl}-benzoic acid 

10 hydrochloride, Example !5(c); 

2-{3-{6-[2-(2,4-dic:hloro-phenyl}-ethylaminoJ-2-melhoxy-pyrimidin-4-yl}-pheuyl}-2-mc!hyl-propio11ic (? 
acidhydrochloride,fuample l5(d); 

2 -fluoro-5-{2-methoey-6-[2-( 4-methozy-pheoyl)-ethylamino ]-pyrimldin-4-yl }-ben:roic acid, Example 

20{a); 

15 3-{6{2-{2-chloro-6-fluoro-phenyl)-ethylamino]-2-methoxy-pyrimidin-4-yl}-benzoic acid, Example 

20{b); 

2-methoxy-5-{2-mcthoxy-6-[2-(4-methoxy-pheoyl)-ethylamino]-pyrimidin-4-yl)-benzoic acid, 

Example 20(c); 

(.l-{2-methoxy-6-[2-( 4-metholl)'-pheny l}-ethylamino J-pyrimidin-4-y l}-ph"'1o:cy)-acetic acid methyl 

20 ester, fu<ample 22(b); 

(3-{ 6-[2-(2,4-dicbloro-pbe:nyl)-ethylamino ]-2-methoxy-pyrimidin-4-y I }-phenoicy}-acetic acid methyl 

ester, Example 22(c}; 

(3-{2-methoxy-6-[2-(4-methoxy-phenyl)-ethylaminoJ-pyrimidin-4-yl)-phenoxy}-acetie acid, Example 

23(b); 

25 (5-{6{2-(2..,hloro-6-f!noro.phenyl)-ethylamino]-2-methoxy-pyrimidin-4-yl}-2-oxn-2H-pyridin- l-yl}­

•cetir:: acid, Example 23(c); 

2-(3-(6-[2-(2,4-dicbJoro-pbenyl)-cthylamino]-2-methoxy-pyrimidin-4-yl]-phcnoxy)-2-methyl­

propionic acid, E:o:ample 23(d); 

2-chloro-5- (2-methoxy-6-[2-{4-methoxy-pbenyl)-cibylamino }pyrimidin-4-yl}-bc1120ic acid 

30 hydrochloride salt, Examplc23(e); 

[2-(4-methoxy-phenyl)-ethyl]-(2-methoxy-6-[3-(IH-tetmml-5-yl)-phenyl]-pyrimidin-4-yl)-ami!le, 

Example24(a}; 

[2-(4-methoxy-phenyl)-ethyl]-(2-methoxy-6-[3·(1H-tetrnzol-5-ylmcUJyl)-pheuyl]-pyrimidio-4-yl}­

amine hydrochloride, Example 24(b); 

35 (2-methoxy-6-[4-methoxy-3-(JH-tetrnzol-5-yl)-pheuyl]-pyrimidin-4--yl}-[2-(4-metboxy-phenyl)-

ethyi]-runine, Example 24(c); 
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N-{J- [ 2-melhoxy-6-[2-{ 4-me lhoxy-phcrnyl}-cthy !amino ]-pyr imidin-4-yl }-benzoyl}­

methanesulfonamide, Example 25(a); 

3 -{ 2 -metltoxy-6-[2 -{ 4-m cthoxy-p beny l)-elhylamino J-pyrimidin-4-yl] -benz.aldehyde oxi.me, El\aJTlp le 

26(b); 

5 3-{2-melhoxy-6-[2-{4-methoxy-phenyl}-elhylamino]-pyrimidin-4-y!)-thiophcne-2-carbaldehyde 

oxime, Examplc26{d); 

J -{ 5 - (2-m etho"y-6-[2-{ 4 -methoxy-pheny 1)-etbylam ino ]-pyrim idin-4 -y l] -lhiophen-2-yl )-ethanone 

oxime, Example 26(e); 

5-{2-melhoxy-6-[2-{4-methoxy-phenyl}-ethylamino]-pyrimidin-4-yl)-tbiaphcne-2-carlialdehyde 

I 0 orime, Exrunplc 26(/); 

3-{3-[6-[2-(2,4-dichloro-ph"1lyl}-ethylamino]-2-methoxy-pyrimidin-4-y!-phcno"YJTielhyl}-4H­

[l,2,4]oiradiazol-5-one hydrochloride, Example 34{a); 

3-{3-{ 6-[2-{2 ~hloro-6-flnoro-phenyl)-elhy lamlno ]-2 -methoxy-pyrimidin-4-yl] -benzyl}-4H -

[l ,2,4]oxadiazol-5-one hydrochloride, Example 34(b);. 

15 3-{3- ( 6-[2-{2-chloro-6-fluoro-.pheny I}-ethylamino J-2-mclhoxy-pyrimidin-4-yl) -phenoxymethyl}-4H­

[ 1,2 ,4 JnlUldinol-5-one hydrochloride, Example 34( c ); 

3-{2-mcl:hoxy-6-[2-( 4-methoxy-pheny l}-ethylamino J-pyrimidin-4-yl }-benzoic acid, Example 35( a); 

3-{ 6-[2 -{ 4 -fluoro-phenyl)-ethy ]amino]-2 -melb.oxy-pyrimidin-4 -yl) -bCDZDic acid hydrochloride, 

Example 35(f); 

20 3 -{ 6-[2 -{2, 4-<l!chloro-pbenyl}-ethylarnino ]-2-methoxy-pyrimidin-4-yl }-phenol, Exwnpl" 3 5(i); 

3-{2-melhoxy-6-{2-{4-methoxy-phenyl}-cthylemino]-pyrimidin+yJ}-thiophene-2-carbaldehydc, 

Example 35(1); 

3- (6-[2-(4-chlorophenyl}-ethylamino J-2-mcthoxy-pyrimidin-4-yl)-benzoic 

Tu!ampl .. 35{n); 

acid hydrochloride, 

25 3-{2-melhoxy-6-[2-( 4-methoxy-phenyl}-ethylamino ]-pyrimidin-4-y!)-benzonitrile, Example 3 5 (t); 

3-{2 -mctltoxy-6-[2-{ 4-methnxy-phenyl}-ethylamino ]-pyrimidin-4-y I) -b<mzald ehyde, Example 3 5( u ); 

3- [ 6-[2-{2,4 -dicli.lnro-pheny l}-etb.ylamino ]-2-metltoxy-pyriroidin-4-y 1)-benzoic acid hydrocldoride, 

Example35(w); 

[2-{J-fluoro-4-methoxy-pbenyl}-ethyl)-{2-methoxy-6-[3-(2H-1.etraUII-5-y!}-phenyl]-pyrimidin-4-yl}-

30 amine, Example 40; 

[2-melboxy-6-{3-methoxy-phenyl}-pyrimidin-4-ylJ-[2-{4-nitro-phenyl}-ethylJ-amine, Example 43(b); 

Example [2-melhoxy-6-{3-methoxy-phenyl}-pyrimidin-4-yl]-[2-{4-methoxy-phenyl)-efuylJ-amine, 

43(o); 

[2-{2,4-<licl!loro-phenyl}-ethyl]-(2-melhyl-6-{3-[1-metbyl-l-{JH-letrll.zol-5-yl}-elhyl)-phenyl}-

35 pyrimidin-4-yl}-aminc hydroohloride, example 47; 
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2-{3- ( 6-[2 -{2, 4-dichloro-pheny 1)-ethy Irunino ]-2 -methox y-pyrimidin-4 -yl ) -phenyl}-pr<>pionic acid 

hydrochloride, &ample 49(a); 

(5-{ 6-[2-{2-fluoro-4 -trifluoromethyl-pheoyl}-clhylemino }2 -me!hoxy-pyrimidin-4-y l] - I H-indol-3-yl)­

acetic acid, Example 52; 

5 [6-{lH-indol-6-yl)-2-me!hoxy-pyrimidin-4-yl]-[2-{4-melhmcy-phrnyl}-ethyl]-ammoniwn 

10 

trifluoroacelale, Example 53(a); 

[ 6-( I H-indazo! -6-yl}-2 -methoxy-pyrlmidin-4-y l ]-[2-( 4 -methrucy-phenyl}-ethyl]-wnine, Ex.ample 53(b ); 

3-{ 6-[2-{2, 6-dicWoro-phenyl)-ethy lrunino ]-2-methoxy-pyrimidin-4-yl }-benzoic acid, Example 53 ( c ); 

[2-{4-methQJl:Y-phenyl)-ethyl]-{2-mcthoxy..fi-{3-{IH-letraml-5-yl}-phenyl]-pyrimidin-4-yJ}-amine, 

sodium salt Example 54; 

(3-{ 6-[2-{2 -chloro-6-fluoro-phcnyl)-elhy !amino]-2-methoxy-pyrimidin-4-yl) -benzyloxy )-acetic acid, 

Example 56; 

(3-{6-[2-(2,4-dichloro-pbenyl)-elhylnminoJ-2-mcthoxy-pyrirnidin-4-yl}-benzoylamillo)-acetic acid, 

Ex!1!11ple 59; 

15 ethyl-carbmnic acid 3-{ 6-[2-(2, 4-<lichloro-phenyl}-ethylamino J-2-melhmcy-pyrimidin-4-y l )-phenyl 

ester, Example 60; 

5- (2-mcthrucy-6-{2-{ 4 -methoxy-phenyl )-elh ylamillo ]-pyrimidin-4-y!) -lhiophene-2-carboxylic acid 

mcihylnmide trifluoroaoota!e, Exnmple 62; 

l-{6-[2-{2,4-dichloro-phenyl}-elhylamino]-2-methoxy-pyrimidin-4-yl)-piperidine-3-c:arboxylicacid, 

20 Example 73; 

4-(3-{6-[2-{2,4-dichlom-phenyl}-elhyla:minoJ-2-methoxy-pyrimidin-4-yl}-phenyl)-tern.hydro-pynto-4-

r.arboxylic acid, Example SO( a); 

N-[4-{3-{6-[2-(2,4-dichlom-phenyl}-e!hylamino]-2-methoxy-pyrimldin-4-yl}-phenyl}-1etrnhydro­

pyran-4-carbonyl]-methanesulfunamide, &ample SO(b); 

25 (3-(6{2-{2,4-dichlom-pheoyl}-ethylamino]-2-methoxy-pyrimidin-4-yl}-phenyl)-diflUQfO-llceticocid, 

Example 8I(a); 

otlu!oesulfonic acid [2-(3- ( 6{2 -(2, 4-dicbloro-phenyl)-e!hyl= ino ]-2-methoxy-pyrimidin-4-yl J -

pheoyl)-2,2-difluoro-acetyl]-amide, Example 81(b); 

[2-(2,4-<lichloro-phenylj-ethyl]-{6-{3-[difluoro-(IH-tetmzol-5-yl)-methyl]-phenyl}-2-methoxy-

30 pyrimidin-4-yl)-amine, El<:ample 82(c); 

N-[4-(3-{2-methoxy-6-[2-(4-trifluoromethoxy-pheoyl}-ethylaJDioo]-pyrimidin-4-yl}-phenyl)­

tetrahydro-pynm-4-carOOoyl]-methanesulfoJlamide, Example 84(a); 

ethanesulfouic acid [2-(3- [ 6-[2-{2, 4--<ilchloro-pheny 1)-cfuylemino }-2 -mclhoxy-pyrimldin-4-y I) -

phenyi}-2-methyl-propionyl]-amide, Example 95( a); 

3 5 N-[2-{3-{ 6-[2-{2, 4-dichloro-pheny J)-ethylamino ]-2-methoxy-pyri mid±n-4-11}-p heny 1)-2-m ethy !­

propionyJ],C-phenyl-mellJanesu\fonmnid e, EJrarnple 9 S(b); 

( 
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2 -{J- ( 6-[2 -{2, 4--0ich loro-phen y l)-ethy !amino]-2-me!hoxy-pyrirnidin-4 -yl }-phenyl)-2-m cth yl- J -

morpholin-4-yl-propan-l-cne, E~ample 95(c); 

2-{3-{6-[2-{2,4-<iichloro-phenyl)-elhy!amino]-2-mc!hoxy-pyrirrridin-4-yl}-phenyl)-N-(Letrahydro­

pyrnn-4-yl)-isohutyramide, Example 95(d); 

5 2-{3-{6-[2-{2,4-dichloro-phenyl)-etliylamino]-2-me!hoxy-pyrimidin-4-yl}-phenyJ)-N-(IH-1etr.izol-5-

yl)-isobutyramide, Example 95(e); or 

[2-{2, 4--0ichloro-phenyl)-elhyl]- ( 2 -methoxy-6-[3-{2H -tetrazol-5-y1)-piperidin- I -ylJ-pyrirnid in-4-yl l­

am inc, Example 96. 

10 The compounds of present invention and the iDtcrmediatcs and starting materials used in their 

preplll3tion are named in accordance with IUPAC mies of nomenclature in which lhe chamcleristic 

groups have decreasing priority for citation as lhe principle group as follows: acids, CS!aS, amides, etc. 

Alle:mativcly, the compounds are named by AuloNom 4 (Beilstein Infonnation Systems, Inc.). [For 

example, a compall!ld ofFonnula (I) wherein R1 is methoxy, L 1 is ethylc:ne, L' is a bond, Cy1 is 3-{2H-

15 tetrazol-5-yl)-phenyl, Cy'- is 3-fluoro-4-melhoxy-phenyl; thaL is, a compolllld having lhe following 

stru<lture: 

20 

[2-{3-fluoro-4-methoxy-phenyl}-elhyl]-[2-methoxy-6-[3-{2H-tetrazo1-5-yl)-pheny1]-

pyrimidin-4-yl}-amine. 

However, it is understood Iha~ for a particular compound refum:d to by both a structural Formula and 

a nomenclature name, if the structural Formula and the nomenclature name are iDconsistent wilh. each 

other, the structural Fomrula takes lhe precedence over lhe nomenclature orune. 

25 The compounds of the invention exhibit prostaglBDdin 02 receptor antagonist activity and are useful a 

pharmacological acting agents_ Ac.oordiDgly, lhey are incorporated inlo pharmaceutical !Xlmpositions 

and used in the trea!ment of patients suffering from certain medioal disorders. 
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Compounds wilhin lhe scope of lhe present invention are antagonists oflhe prosraglandin 02 ,eoeplor, 

areordjng lo leslS deseribed In tb.e literature and descn"bed in pharmacological teming section 

hereinafter, and which tests results are believed to correlate to pharmacological activity in humans and 

other mammals. Thus, in a further embodiment,, lhe present invention provides compounds of the 

5 inventirut and compositions containing compounds of the invention for use in !he trealment of a 

patient sufforing frnm, or sulliect to, conditio!I&, which can be arneliomted by lhe admin:istrotion of a 

PGD2 antagonisl For example, compounds of the present invention conld lherefore be useful in the 

ln:iltmeot of"- variety of PGD2-mediated di.!orders including, but not limited to, allergic dis= (such 

ru; ollergin ritinilis, ellergic conjcnctivitis, alopic demurtitis, bronchial asthma and fuod allergy), 

JO systemic mastocytosis, disonlers accompanjed by systemic mast cell activation, anaphylaxis shock, 

bronchoco!l51riction, bronchitis, urticaria, eczema, diseases !!CCOmpanied by ilcll (sru:h "" alopic \-.' 

dermatitis and urticaria), diseases (such "" cataract, retinal delaehment, inflammation, infection and 

sleeping di.sruders) which is genera.led secondarily as a result of behavior accompaniod by itch (such 

as scratching and beating), inflammation, chronic obstructive pUlmonary diseases, ischemic 

15 :reperfusion injury, cerebrovascuhir accident, chronic rheumatoid arthritis, plewisy, u]oern:tive colitis 

and tho like. 

Compounds of lhe present invention are further useful in trcabnents involving a combination 1herapy 

with: 

20 (i) antihistamines, such as fexofunadine, loratadioe and citirizine, for the Ueatment of ellergic rhinitis; 

(ll) lenkotriene antagonisl<, such as mootelukast and zafmilast, for the treatment of allergic rhinitis, 

COPD, allergic dermatitis, allergic conjunctivitis elc - pl= specifically refer to fue claims in WO 

01/78697 A2; 

(iii) bela agonists, such as eibuterol, salbuterol and terbnte.line, for lhe treatment of asthma, COPD, 

25 allergic dermatitis, allergic conjunctivitis etc; 

[iv) antihistamines, such as fexofooadine, loratadine and cilirizine, for the treatment of aslhmn, COPJJ, 

allergic denna1itis, allergic conjnnctiv:itis etc; 

(v) PDE4 (Phosphodiestenise 4) ioh.t1>ilors, such as rnf\nmilrurt ond cilomilast, fur lhe treatment of 

asthme, COPD, allergic dennetitis, allergic conjnnctivitis etc; or 

30 (V!) with TP (Thromboxane A2 receptor) or Cr'Ih2 (chemoattmctanl receplor-homologollil moleenle 

expressed on Th2 cells) antagonists, such as Ramatrobran (BAY-u3405), for the treatment of COPD, 

allergic dermatitis, allergic conjunctivitis, etc. 

A sp""ial embodiment of the therapeutic methods of lhe present invention is lhe treating of allergic 

35 rhinitis. 

.·-, 
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Another special embodimenl of lhc therapeutic methods of the present invention is the 1r&aling of 

bronchial asthma. 

According to a further feature of the invention lhere is provided a melhod for the !reatmeot of a humao 

5 or aoimal paticnl stlfferiDg from, or subject to, conditions which cao \>B ameliorated by the 

adrnloistratioo of a prostnglandin D2 receptor antagonist, for example condilions as hereinbefure 

described, which comprises the administralion to lhe patient of ao effuclive amount of compound of 

the iDvenlion or a composition confaining a compound of the invention. "Effective mnount" is meant 

lo describe an amount of compound of the present invention effective as a prostaglarnliD 02 receptor 

lO anmgonist and thU'l producing the desired therapeutic effect. 

References herein lo trcatment should be understood Lo include prophylactic therapy as well as 

treatment of established condl Lions. 

1 S The present invention also iDcludes within iis sc::ope phannaceutical compositions com[Jrising al leasl 

one of tire compounds of the invention in adtnilcture with a phannaceutirally acceptable Cfilrier. 

In practice, rhc compound of the present invention ma_y be adminislered in pharmaceutically 

acceptable dosage fonn. to humans and other llllimals by Lopical or systemic administration, including 

20 ol<li, inhalntional, rectal, nasal, buccal, sublingual, vaginal oolonic, parenteral fmc!uding 

subcutaneous, intramU'lcular, intravenous, intmdermal, intratb.ecal and epidural), intracislemal and 

intmperitoneal ft will be appreciated that the preferred route may vary with for eKB1I1p!e lbe condition 

of tho reciplent. 

25 "Phannac:eutically acceptable dosage fumlll" refers to dosage forms of lhe compound of1he invention, 

and inoJud'8, for example, 1ablets, drng6es, powdei;s, elilcirs, ~ liquid preparations, including 

suspensiorui, sprays, inhalants tablets, lozenges, emulsions, solutions, grllilllles, capsules and 

supposilorles, as well as liquid preparatio!L!l for injections, including liposome preparations. 

Techniques and forrnul~tions genenilly may be found Jn Reatlngtou's Pbannaceutical Sciences, :Mack 

30 Publlshing Co~ Easton, PA, latest edition. 

A particular aspecl of !he iilvention provides for a compound according to 1!1e presenl invention w be 

ndrninislered in the furm of a pharmaceutical composition. Pharmaceutical compositions, according lo 

th~ present invention, comprise compounds of lhe present invention and pharmaceutically acceptable 

35 carriera. 
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Pharmaceutically acceptable carriers include at !"'1SI: one camponCllt selected from the group 

oomprising phaanacentical!y acceptable carriers, diluenls, coatings, adjuvant.<;, cxcipient.<;, or vehicles, 

>11ch as preserving agents, fillers, disintegrating agents, wetting agents, emulsifying agents, emulsion 

stabilizing agtmls, su.pending agents, isotonic agents, swoctening agonts, flavoring agents, pctfuming 

5 agents, coloring agents, aottliacterial agent.<;, antifungal agents, other therapeutic agem:s, lubrieating 

agents, adsorption delaying or promoting agents, and dispensing •gents, dcpondlng on the nature of lbe 

mode of adminlstratiO!l and dosage fomis. 

Exemplary suspending agents include clbo:<ylated isostearyl alcohols, polyoxyelhylene sorbitol and 

I 0 sorbitan ester.;, microcrystalline cellulose, aluminum metahydroicide, hcntonite, agar-agar and 

trngacanth, or mii<r.ures of th= substBnces. 

15 

20 

Exemplary antibackriaJ and anllfungal agents fur lhe prevention of lhe action of microorganillns 

include pa13bcns, chlorohutanol, phenol, sorbic acid, and Ibo like. 

Exemplary isotonic agents include sugars. sodium chloride and the like. 

Exemp!azy adsorption delaying agents to prolong absolption include alwninum monnstearate and 

gelatin. 

Exemplary adsorption promoting agents to enhance absorption include dimethyl sulfolcide end related 

analogs. 

Exempl:ny diluents, solvents. vehicles, solubilizing agents, emulsifiers mid emulsion s!ahili=, 

25 include wBlc;r, cblorofoun, sucrose, ethanol, ioopropYl alonbol, ethyl carhonnte, ethyl acctaIB, benzyl 

alcohol, 1etmbydrofurfuryl alcohol, henzyl benzoate, polyols, propylene glycol, 1,~-butylene glycol, 

glycerol, polyethylene glycols, dimethylformamide, Tween® 60, Spen® 60, ce!ostearyl alcohol, 

myristyl alcohol, glyccryl mono-stemate and sodium laUJyl sulfate, fulJy acid osiers of sorbilan, 

vegetable oils (Bucll as cottonseed oil, groundnut oil, com germ oil, olive oil, castor oil and sesame oil) 

30 und injectable organic estern such as ethyl <>ieate, and lhe like, or suitlble mbrtures of these suhstaores. 

Exemplmy excipients include lactose, milk sugar, sodium citrate, calcium caJbonatc and dicalciwn 

phosphate. 

35 Exemplary dlsiotegratiq;agentsincludestarob, alginic acids and certeinoompleJ< silicates. 
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Exemplary lubriOll!lts il:J.o\udc maguesium stearn:lc, sodium \allr)'l sulfulli, talc, as well as high 

molecular weight polyethylene glycols. 

The choice of pharmaceutical acceptable o.arri<:r Ci gcneraUy detemiined in accordance with the 

5 chmnical properties of 1bc active oompowid suclt as solubility, lhe particular mode of administration 

and the provisions Lo be observed in pharmaceutical practice. 

Ph=ceutical =J?O•illons offue present invention suitable fur oral administrelion may he presenl.cd 

as discrete units such as a solid dosoge fonn, such as capsules, cachets or tahlels Mclt containing a 

predetermined amount of lhe active ingredient, or as a powder or granules; EIS a liquid dosage form 

10 such as a solution or a suspension in an aqueous liquid or a non-aqueous liquid, or as an oil-in-waler 

liquid emulsion or a water--in-oil liquid emulsion. The active ingredient may olso be presented EIS a 

bolus, c)ecturuy or paste. 

"Solid dosage form" means the dosage fo!Ill of lhe compound of the invention is solid form, fur 

15 example oapsules, tablets, pills, powders, drngees or granules. In such solid dosage forms, the 

compound of the invention is admi11.Cd \vilh ar least one inert oll5tomazy excipient (or carrier) such as 

sodium citrate or dicalcium phosphate or (a) fillers or extenders, as fur example, starohcs, lactose, 

sucrose, glucose, II111IU1(to! and silicic acid, (b) binders, as for example, carl>oxymcthylccllulose, 

alginates, gelatin, polyvinylpyrrolidone, sucrose and acacia, (c) humeclanl5, as fur example, glycerol, 

20 (d) disinl<lgmting agents, as for example, agar-agar, calcium carbonate, potalo or tapioca st=h, algW.ic 

acid, certain complex sllicates and Na,CO,, (e) solution retarders, as fur example paraffin, (f) 

ahsorption accelera.lors, as fur example, qnatemary emmoninm compounds, {g) wetting agents, EIS for 

example, cetyl alcohol and glycerol monostearate, (h) adsorbents, as for exomple, kaofu:i and bentonite, 

{i) lubricants, as foc example, talc, calcium stearnte, inagoesillO\ sl.earatc, solid polyethylene glycols, 

25 sodium lauryl sulfu1e, G) opacifying agents, (k) buffering agents. and agents which release the 

cornpo11Dd(s) of the Invention 'in a certain part oflhe intem:inal tract io a delayed manner. 

A 1ablet may be made by eompre ... ion or molding, optionally with one or more accessory ingredients. 

Compressed tables may be prepared by compressing in a suilable machine the active iDgredient in a 

30 free.flowing form gnch a; a powder or granules, optionally mixed with :i binder, lubricant,. inert 

diluent, preservative, sUifaro active or di'lpersing agent Exciplenls sucil as lactose, sodium citrate, 

calcium oarhonate, dicalcium phosphate and disintegrating agenls such as slaroh, elginic acids and 

certain oomplex silicates combined wi!h lubricants such as magnesium slearatc, sodium lawy] sulfate 

and talc may be used. A nrix1nre of the powdered campound'l mois!eoed wilh an inert liquid diluent 

35 may be molded in a suitable machine to make molded tablels. The tablels may optionally be coated or 
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scored and may be formulated so as la provide slow or oontrolled rel=e of the active ingredient 

therein. 

Solid compositions may also be employed as fillers in suit aud hard-filled gelatin capo;ules using such 

5 excipients as la<:t.oso or milk sugar"" well ""high molooular weighl polyethylene glycols, 3lld the like, 

If desired, and for more elfective di.slribution, the compounds c:an be microen""J'sulated in, or attached 

to, a slow reloase or lnrgeted delivery systems suoh as a biocomp;it.i"ble, biodegradable polymer 

mairioes (e.g., poly(d,1-lactide co-glycolide)), liposomes, and microspheres and subcutaneously or 

10 in!ramll5Clllarly injected by a teclmique called subcutaneous Ill" into-ao:niscul&r depot to provide 

continuous slow release of!he oompound(s)for B period of2 weeks or longer, The compounds may be (-:·~ 

15 

20 

25 

steri!i2J0d, for example, by filtration lhrough a hacteria-retaining filter, or by incarpom.ting sterilizing 

agents in the form of sterile solid coroposilions 1hat can be dissolved jn sterile water, or same other 

sterile injectable medium immediately before use. 

''Liquid dosage form" m= !he dose of the active compound la be administered to the patient is in 

liquid form, for, Ol<llmple, ph:mnacentically acceptable emulsions, solutions, suspensions, syrups and 

elixirs. 1n addition to the active campounds, 1he liquid dosage forms may contain. inert diluents 

commonly used in the art, such solvents, solubilizing agents and emulsifiers. 

When aqueous suspc11sions are used they can conlsin emulsifying agents or agents which fu<>ilimte 

suspension. 

Pharmaceutical compositions suitable for lopical admini.5tration means formulations !hat are in a folln 

suitable to be administered topically lo a patient. The formulation may be presented as a topicol 

ointment, salves, powders, sprays .00 inhal!IIlts, gels (water or aloohol based), = as is generally 

known in the art, or incorporated into a matrix base for application in a paich, which would allow e 

controlled release of compound lhrongh the transdennal barrier. When fonnn\ateil in an ointment, the 

active ingredients may be employ<rl with either a paraffinic or a water-miscible ointment base. 

30 Altematively, the active ingredients may be founnlated in a cream with an oil-in-water creBm b=. 

Formulations suitable for topical admlllli!!l'ltion in the eye include eye drops wherein the active 

ingredient is dissolved or suspended in a suitable carrier, especielly an aqueous solvent for lhe active 

ingredient Formulations suitable for topical administration in the mouth include Jo,.,,,, gos comprising 

the active ingredient in a flavored basis, usually sucrase and acacia or trogacanth; pastilles comprisiiig 

35 the active ingredient in en inert basis such as gelatin and glycerin, or sumise and acacia; and 

mouthwashes oompris:lngthe active ingredient in a suitable liquid carrier. 

'~ \ .. ) 
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The oily phase of the emulsion pharm.aoeuticol composition moy be constituted from known 

ingredir:nls in a known manner. While the phase may comprise merely EIIl emulsifier (otherwise 

known as "" emulgeut), it desirably comprises a mixture of al Joas! one emulsifier with a fat or an oil 

5 or with holh a fat and an oil fu a particular emhodirrumt, a hydrophilic emulsifier is included togelher 

wHh a Hpophilic emulsifier that acts as a 313biliz.eI-. Together, lhe emulslfier(s) with or without 

st:abili«er(s) make up the emulsifying wax., and the way together wilh the oil and ful make up the 

emulsifying ointment base whicl! forms the oily di5Jlersed phase of lhe cream fOT111ulations. 

10 If do:sired, the aqllWUS phase of the cream base may include, for example, a least 30% wfw of a 

polyhydrlc alcohol, i.e. an alcohol having two or more hydroxyl groups such as propylene glycol, 

bulaoe l,J-<liol, m0I1nitol, sorbilol, glycerol and polyethylene glycol (including PEG 400) lllld mi:<tnras 

thereof. The topical fonnuhuions may desirably include a compound that enhances absorption or 

penetration oflho active illgredienl through the skin or other affected""'""· 

15 

The choice of suitable oils or fals for a f:<Jmposition is based on achieving che desired properties. Thus 

a cream should preferably be a non-greasy, non-staining and washable product wilh suitable 

consisteocy to avoid leakage from. tubes or other oonbiners. Straight or b<3nched chain, mono- or 

dibasic alkyl es!e1"!l such as di-isopropyl myrislale, decyl oleale, isopropyl palmitate, bulyl stearate, 

20 2-ethylhexyl palo:titru.. or a blend of bmnched chain esters known as Crodamol CAP may be u=l 

"Ibese may be usod alone or in combination depeoding on the properties required. Alternatively, high 

melting poinl lipids such as white soft paraffin l!Ild.lor liquid paraffin or other mineral oils can be used. 

Phannaceutical compositions sui!able for reci:al or vaginal administrations means formulations lhat are 

25 ii:I a fOIDI suilllble to be administered rectally or vaginally lo a patieit and coJJlaining at least one 

compound of the invention. Supposirories are a particular furm for such fonnulat:ions lhat can be 

prepared by mixing the componnds of this invention with suilable noo-Jnitating excipieu!s or carriern 

such as cocoa butler, polyelhylcne glycol or a suppository wax, which aro solid at ordinary 

lemperatures but liquid at body teJ:npent!nre and therefore, melt in the rectum or vaginal cavity and 

30 relel!Se the active compooenl 

Pharma<;entical composition administered by injection may be by transmuscular, intravenous, 

intraperitoueal, and/or subcutaneous injection. The compositions of the present invention aie 

fonnulated In liquid solutions, in partlcular in physiologically compatible buffers such as Hank's 

35 solution or Ringer's solution. In addition, lhe compositions may be formulated in solid funn ond 

Missolved or su.spended immediately prior to u.•e. Lyophill:>J>d forms are also included. "fhe 
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formulations are sterile and include emulsions, suspensions, aqueoll.'l and non-aqueous injection 

solrrlioru, which may contain suspending agents and Ullckening ogenls and anti-<>Xidanls, buffers, 

baeteriostal'l lllld solures which render lhe formulll1:ion isolonic, and have a suitably adjusted pH, with 

the blood of the intended recipienl 

Pharmaceutical composition of lhe present invention suitable for TI""'1 or inhalntional odminislnltinn 

means composition• that are in " forrn suilable to be ndministered nasally or by inhalation lo a pa.Lieut. 

The composition may oontein a carrier, in a powder form, having a particle size for example in the 

range I lo 500 microns (including particle sizes in a range between 20 and 500 miomos in increments 

IO of 5 microns such"' 30 microns, 35 microns, etc_). Suitnble oompositinns wherein Lhe carrier is a 

liquid, for admiDistratinn as fur example a na""1 spray or as ""-""1 drops, include aqueous or oily ~ 

solutions of Lhe active ingredient. Composilions suitable :for aero•ol administmtion may be prepared 

nccnn:ling ID convenllonal methods and may be delivered wit:b. other lherapeutic agents. Metered dose 

inhaler.; are l!'lcful fur administering compositions according to lhe invention for an inhalHl:ional 

15 lherapy. 

Actual dosage levels of active ingredienl(s) in the compositions of lhe invention may be varied so as to 

obtain an amount of active ingredient(•) that is (are) effective to obtain a desired therapeutic response 

for a particulm: composition and method of administiation for "- pruient. A sel"""'d dosage level fur 

20 any particular patient l'herefore depends upon a variety of factnrn including the desired Lhempeutic 

effect,, on lhc mute of adminis!nd:ion, on lhe desired duration of treatment,, the etiology md severity of 

the disea'le, the pat:ienfs conditioo, weight, sex, diet and age, lhe lype and potency of each aciive 

ingredient, rales of absorption, m..tabollsm and/or excretion and o1her factors. 

25 Total daily dose of the compounds offuis inverrtion admiais!ered to a patient in single or divided doses 

may be in amounts, fur example, of from about 0.001 to about IOO mg/kg body weight daily and 

prefeiably 0.01 to 10 mg/kg/day. For e~3Dlple, in an adult,, the doses are generally from about 0.01 to 

about 10(), pmferably about 0.01 to about 10, mg/kg body weight per day by inhalatioP, from about 

0.01toabout100, prefurahly 0.1 to 70, more especially 0.5 to 10, mg/kg bodyweight per day by oral 

30 admiois!ratillll, and from about 0.01 to about 50, preferably 0.01 to JO, mg/kg body weight per day by 

intravenous administration. Th<i percentage of active ingredient in a composition may be varied, 

though it should constitute a proportion suoh that a Sllitable dosage shall be obtEined. Dosage nnlt 

compositions may contain such amounts of such submultiples thereof as may be used to meke op lhe 

daily dose. Obvioll'lly, several unit dosage forms IllilY be administered at aboot the some time. A 

35 dosage may be administered as fhlquen~y as necessary in Older to obtain the desired lhornpeutie effect 

Some patients may respond rapidly to a .higher or lower dose and may fllld much weaker mainterumce 
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doses adequate. For other patients, it may be necessary io have long-lerm treatments at lhe rate of I ro 

4 doses per day, in acoordance with the physiological requirements of each particular patient lt goos 

without S<lying that, for othor patienls, lt will be necessary to presoibe not more than one or lw<> doses 

per day. 

The formulation• can be prepared in ru:rit dosage form by aoy of the methods well known in lhe mt of 

pharmacy. Such methods include the step of bringing into association 1he ac!ive ingredient with the 

carrier that constitutes one or more acoe..,oiy ingredients, Jn general lhe formulations are prepared by 

uniformly Etlld Uillinately bringing inkl association the ltciive ingredient with liquid carriers OT :finely 

10 divided solid carriers or both, and lhen, ifn"""5sazy, shaping the product. 

The formulations may be presented in unit-dose or multi-dose containers, for example sealed ampoules 

and vials with elastomeric sloppera, and may be ;tared in a ~cd (lyophi!iz.ed) condi~on 

requiring only the addition of the sterile liquid carrier, for example Wiiler for injections, immedieJ.ely 

15 prior lo =. Extemporaneous injection solutions end suspensions may be prepared from sterile 

powders, granules and tablets of !he klod previously described-

Compounds of the W.venrioD may be prepared by lhe application or adoptat:ion of knoWII methods, by 
which is meont methods """d heretofure or described in lhe !Hernlnrc, fru- example !hose described by 

20 R.C_ Larock in c.omprebcrt'llve Orgm:Uc Tmn!!formalioru;, VCHpublishers, 1989. 

Io. the reactions described hcrefilafter it may be ncressazy to prolecl reactive functional groups, for 

exwnple hydroxy, amino, imino, thio OI" carboxy groups, where these are desired in the final produc~ 

to avoid their unwanted participation in the reactions. Conventional protecting groups may he used in 

25 acconlance with s!arnlanl pmntice, for examples see T.W. Gr=e imd P. G. M. Wuls, Proteding 
Grorp3 in Organic Synthe.ill, 3rd edition, John Wiley & Sons, Inc., 1999. Suitah!e amine protecting 

groups include •ulfonyl (e.g., tosyl), acyl (e.g., benzyloxyciubonyl or t-butoxyr:arboD}'I) and arylalky! 

(e.g., henzyl), which may be removed by hydrolysis or hydrogcnolysis as appropriate. Other suilable 

amfile protecting groups include trifluoroacetyl [--C(-O)CF3] which may be removed by base 

30 catalyzed hydrolysis, ru- a solid phase resin bound henzyi group, sucli as a Merrifield resin bolllld 

2,6-dimffi:h()J(}'benzyl group (Ellman linker) or a 2,6.filmethoxy-4-[2-

(polystyrylmothoxy)elhoxy]benzyl, which may be removed by acid cal:lllyzcd hydrolysis, for example 

with triflnoroacetic acid_ 

35 A compolllld of Formula (I), wherein R', Cy1, Cy', L' and L2 are as hereinbefore defintrl may be 

prepared by reaction of a compound of Formula (Ill), wherein L2, R1 and Cy1 are as herefilbefore 



defmed and X' is a halogen, preferably chlorine, or a hinaIB group, wilh an amW.e of Formula QV), 

wherein L' and cY' are as hcrcinl>cfure defined. 

. ' H,.N-L -Cy 

(Ill) (IV) (Q 

5 The reaction may conveni,,,.tly be carried out for example in lhe presence ofa suitable base, such as 

sodium bi=bonete, in an inert solvent, such as I-metbyl-2-pyrrolidinone, and at o temperature at 

about 160°C. 

A compound ofForrnula(I), wherein L' is o bond and R1
, Cy1

, Cy' and L1 are as hereinbefore defined 

10 may also be prepiued by reaction of a compound of Fonnnla (II), wherein R', L1 and cl are as 

hereinbefure defined and X2 is a halogen, prefurab!y cl!lorine, or a lriflore group, wilb a. boronic acid of 

Formula (VI), or a bornnic acid p!noool ester of furrnula (XVII), wherein Cy' is as hcreinbefure 

15 

'"""'· 
L'-Cy

2 
Cy1-B(O:H), L'-ey' m< H>C 

~h .. (VI) cy'hR. + 

cJ-B'.:~ (V) (I) 

(XVII) 

The coupling reaction may conveniently be carried out for example in the presence of a complex metal 

catalyst. suoh as tetraki.s(triphenylpbosphioe)palladium (0) and Cs,CO,, in an inert solvent, such as 

aqueous cihyJ""e glycol dimelhyl ether, and at a temperahtrc at eh>ut 100°('.. This reaction may also 

20 be convenictJlly carried out in" microwave oven Bl: a boot J40°C. The coupling reaction may also be 

carried out in the presence of J,I'-bis(diphcoylphospbino)ferrocene-palladiuro (II) dichloride DCM 

complex and Cs,.CO,, in on in.rt solvent, such as aqueoU'l acetonitrile at a l<:mpemture up to about 

rcfl.ux Lempcrnture. 

i ""J • 
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A cmnpound of Fonnula (I), wherein L2 is -CHrO- !llld R', Cy1, 0f and L1 are"-" hereinbefore 

defmcd may also be prepared by re.action ofa compound of formula(\/), wherein R1
, L' and C./ are 

as hcreinbefore defined and XJ is a halogen, prefurably chlorine, or a lrillnle group, wl1h a compound 

of Formula (XIV), wherein Cy1 is as hereinbefore defined. The reaction may be carried out in the 

5 presence of sodium hydride in an inert solven~ such"-' tlimcthy)formarnide, at a temperatnre up to 

reflW<. 

(XIV) 

A compound of Formula (I), wherein L2 is -0-, R' is (C,-C,}-elkyltl1io or (C1-C,)-alkyl, which is 

I 0 optionally substituted by one to three of same o,- different of halogen, hydroxy or alkoxy, Cy1
, c/ and 

L' are as hereinbefore defined mey also be plq><u:ed by reaction of a compound of Formula (XV), 

wherein Cy' is as hereinbefore defined and X' is a halogen, preferably chlorine, or a trifiate group, 

with a compound of Foimu\a (XVI), wherein cy1 is os hercio.before defined. The reaction may 

conveniently be carried out for example in the presence of a suilllble base, such as sodluin bi=booate 

15 or Cs,(.O,, in an inert solvent, snch as dimethylformemide, at a temperature up lo refiUK_ 

+ 

(XV) 

' Cy-OH 

(XVI) 

A compound of Formula. (I), wherein L' js -0-, R1 js --NY'Y' or (C1-C.)-.alkoxy, wlrich is optionally 

20 substituted by one to lhree halogen, Cy1, cy2 and L 1 are as hereinbefore defined may also be prepared 

by (i) oKidizing lhc corresponding compound of Formula (I), wherein R' is metb.yltlrio with en 

oxidizing reagen~ such as 3-cl!]orO-peroxybenmic acid in an inerl solven~ such "" DCM, and at a 

temperalnre al about room !cmperalure, and (ii) lh!'lll reacting with an alknli metal alkoxide, such B.'I a 

s<>dilllll alkoKide, or HN"Y', in an inert solvcnl 
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A compound of Formula (I), wherein L 2 is a bond, Cy1 nitrogen-containing hel.erocy<llyl 1hat connects 

Lo the pyrimidine ring through il'l nitrogen ring atom, wherein the Cy1 is oprionally substitulB<l one to 

three times by same OJ: different Cy1 substituents groups as hereinbefure defined, and L1, Cy' and R1 

5 are as hereiobefore defined may be prepared by ieantlon of a com:sponding compound ofFormula CV}, 

wherein R1
, L1 and cy' are as hereinbefore defined and X' is a halogen, preferably chlorine, wilh a 

corresponding compound of formula (XVIII), wherein Cy1 is as hereinbefore defined. 

L!_ey> L!_ey' m< 

.~. ThR' + Cy'H 

(XVIII) c, 
(VJ (I) 

l O The reacrioo may conveniently be carried out for example in 1hc presence of a suitable base, such es 

sodium bicarbonate m- K2CO"' in an inert solvent, such as 1-methyl-2-pyuolidinone, and al a 

tempe;mlure al about 140°C. 

Compounds of the invention may also be prepared by inlerconveNion of other compounds of the 

15 invention, 

Thus, for example, compounds of Formula (I) in which cy1 is sobstitu.ted by a carboxy group may be 

prepared by hydrolysis of the com:sponding ester&. The hydrolysis may conveniently be carried out by 

alkaline hydrolysis 1U1U.g a base, such 3'l en alkali melal hydrox:ide, e.g. lithimn hydroxide, or an alkali 

20 metal carbonal<l, e.g. K,CO,, in the presence of an aqneous/organic solvent mixtnre, u:ring organic 

solvents such as dioxane, THF or methanol, ITT a temperature from about ambient to about reflux. The 

hydrolysis of the ester.i roay also be carried out by acid hydrolysis using an inorganic ocid, such as 

hydrochloric acid, in the presence of an aqueous/inert organic solvent mixtnre, using organic solvents 

such as dio:mne or TBF, at a temperahne from abrnrt 50°C to about 80°C. 

25 

30 

As anolher "lralnp!e oornpounds ofFonnula (I) in which cy1 is sub.<;tituted by a carboxy group may be 

prepared by acid ca1alyzed removal of the tert-butyl group of the oorresponding tert-bu!yl esters n:ring 

standBrd reaction conditions, for example reacti= wilh triflnoroacetic acid al a temperatum at about 

room temperature. 

(~ 
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As another exn.mple compounds of fOTIIJU]a (I) in which Cy1 is substituled by a carboxy group may be 

prepared by hydrogenation of tlie corresponding benzyl esters. The reaction may he carried out in lhe 

presenoe of ammonium formate and a suiiable metal cala\y.>t, e.g. palladium, supported on an inert 

carrier sooh as carbon, prefumb!y in a solventsucli as MeOH or El OH and al a temperature at about 

5 reflux tempeimure. The reaction mrry alternatively be =ried out in the presence of a suitable metal 

catalyst, e.g. platinum or palladium optionally supported on an inert carrier such as carbon, preferably 

in a solvent such as MeOH or EtOH. 

As another example oompounds of Formula (I) in which Cy1 is substituted by a carboxy group maybe 

10 prepared by oxidation of the corresponding compounds of Formula (I) In whicb Cy1 is substituted bya 

formyl gTOrrp- "fhc reaction may be carried out u.sing sodium dihydrogen phosphate mooohydrnle and 

sodium ch!orile at a temperature al about room temperatu:re. 

As another example of lhe interrouversicin process, compollllds nf Formula (I) in 1vhich Cy1 is 

15 substihl!ed by a Y'Y"N-C(=-0)- group may he prepared by roupling compounds of Formula (I), in 

which ey' is substitllted by a cai-boxy group, with an amine of Formula Y1Y'NH, lo give an amide 

b-Oud ming slandard peptide coupling procedures. Examples include (i) coupling in the presence of 

0-(7 -azabenzatriazol-1-yl}- l , l ,3 ,3-tetmmethyluronium hexafluorophosphate and triethylamine (or 

diisopropylelhylamine) in THF (or dimetb.yl:funnamlde) at room teJI!perature, (ii) coupling in the 

20 presence of a carbodilmide, for example dieyclohexyloaibodiimjde in lhe presence of triethylamine, 

(lH) trcabnen! wjlh 1-hydroxybenzotriazole and a carbodiimide, snch es 1-(3-dimethylaminopropyl)-3-

ethylcarbodiimide, in an inert solven1 511ch as dimethylfunn!l.Dlide and at a temperature at about rorun 

temperature.. The coupling may also be broughl about by reaction of compounds of Fonnn[a (I), in 

which cy1 is 5Ubstituted by a =boxy group, with N-[(dimethylamino)(IH-l,2,3-tria2a0lo[4,S-

25 b]pyridin-1-yl)methylene}-N-methylmethanamininm b.exafluorophosphate N-oxide in !he presence of 

a suitable base, such as diisopropyletlcylamine, in an inert solven~ ""ch as dimethyl:funnrunid<>, and at 

a lemper.iture at ahont room tcmperninre, followed by reaction with an amine of Fonnnla Y1Y'NH 

(ammonium chloride can he med for th<'l preparation of compounds of Formula (I) in which Cy1 is 

substituwd by a H,N-C(=O}- group). 

30 

JS 

As anothec example of ilie interconven;ion process, compounds of Forrnuln (I) in whlcb Cy1 is 

5Ubstituted by an ailcyl-S02-NH-C(=O)- group may be prepared by coupling compounds of Formula 

(I), in which Cy' is substituted by a carboxy group, with an alkyl sulfonamide ofFonnuia alkyl-SO,­

NH,, to give an amide bond using slllndard peptide coupling procedures. 
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As another example of the intcroonvemion process, com.J"unds of l'onnula (I) in which C/ is 

substituted by a R6-C(=O}-N(R')- groUp may be prepared byreacUon of compounds of Formula (I), in 

wb!cl1 Cy1 is substituted by a HN(R'}- group, with an e.cid chloride of Formula R' -C(-0)-CI in an jnert 

solven~ oucb as DCM, and in the presence of" suitable base, sud! as triethylamine, at a temperalnrn at 

5 about O"C. 

k; another eX11rt1.p!e of the interconversion proooss, compounds of Formula (I) in which Cy' is 

subsfituted by a Y1 Y1NSO:.- group may be prepared hy (i) re.actioo of compounds of Formula {I) in 

which Cy' is subsUb.lted by H,N- with sodium. nitrite in the presence of hydroohlorio aeid at a 

I 0 temperature at ebout O"C, followed hy treatment of the resulting diazooium sail with sulfur dio:cid• in 

the presence of copper chloride, .,,,d (ii) subsequent treatment of lhe resulting compounds of Fom111.la 

(!) in whicb Cy' is substituted by a CJ-SO,_- \vith Bil amine of Formula Y1Y2NH at a temperature at 

aboul 0°C. 

15 k; another example of the inlerconversloo prooess, compoUI!ds of Formula (I) in which cy1 is 

substituted hy an alkoxy-C(=O}-NH-SOr group may be prepared by reaction of compollilds of 

Formula (l) in which Cy1 is substituted by H1N-S01- will! an alkyl cbloroformate in the presence of 

sodium hydride, io an inert solven~ such as THF, and Bl a temperature at about O"C. 

20 As anolher example of 1he inren:onversion process, compounds of Fo.rmula {I) in which Cy1 is 

substituted by HOCH,- group may be prepared by the reduction of corresponding compounds of 

Formula (I) in whicb Cy1 is •uhs!ihr!ed by a C1-¥Jlkylo-c(-O}- group. The reduction may 

cmrveni.e.nlly be carried out by means of =ction with lithium aluminum hydride, io on inert solvent, ( .- 1 ' 

25 

such 3'l TI-IF, !llld at a temperature from about room temperature to ahou! reflux temperature. 

Ai; another example of !he interconversion process, compound3 of Formula (I) in lVhich cy1 is 

substituted by HOCH;,- group may he preparnd by the reduction of corresponding compounds of 

Formula (I) in which Cy1 is substituted. by a H-C(=-0}- group. The redunlion may conveniently he 

carried out by means of reaction with sodium borohydride, in an inert solvent, such as THF, and at a 

30 temperature frmn about O"C to about room temperature.. 

As 1111other example of lhe inlen:ouverslou prooess, compounds of Formula (I) in which Cy' ls 

substituted by F,cH- group may he prepared by reaction ofcorrespoI!diog compollilds ofFonnula {I) 

in which Cy' is suhslltu.led by a H-C(-0}- group with diethylamioosulfur lrifluoride, in an inert 

35 solvent, such as DCM, and at reflux temperature. 
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As another ""'1!Tlple of the iot=aoversion process, componnds of Fonnula (I) in which Cy1 is 

s11b5litutcd by a R'-C(=N-OR')- group, in \vbich R' and R' are bo1h H, may be prepared by react.ion 

corresponding compounds of Formula (I) in which Cy1 is substibrted by a fonnyl group with 

hydroxylamine hydrochloride in the presence of a suitable base, StK:h "" pyridill.e, and at a temperature 

5 at aboot room temperature. Compounds of Formula (I) in which Cy1 is substitulod by a 

R'-C(=N-OR1}- group, in which R' ls Hand R' is alkyl may be similarly prepared from compowids of 

Formula (1) in which Cy1 is substituted by a alkyl-CO- group. 

As another example of 1he interconversion process, compounds of Formula (I) in which Cy' is 

10 substituted by a R7-NH-C(=O)-NH- group, in which R' is as hereinbefore defined, may be prepared by 

reaction of the eom:sponding componruls of Formula (I), in which Cy1 is substituted by an amino 

group, wilh an isocyruiaie ofFormula R'N"'°'° in an ioert solvent, such as TIIF, and at a temperature 

a1 about room lempemture. 

15 As anolher example of the iot=onversion process, compounds of Fonnula (I) in which Cy1 is 

0 

substituted by ()--- may be prepared by reaction of the corresponding compounds of Formula (1), 

in which Cy1 is substiruted by H-C("'(I)- with tosybnethyli.socyanide in the presence of K,CO:i, in 1111 

inert solvent, ruch as McOH and at a !cmpemJnre at obout reflux temperature. 

20 As another example of the inl=onversion process, compounds of Fonnuil'I (I) in which eyi is 

subst.ituled by )-_}-- may be prepared by reaction of the com;sponding compounds of Formula 

(I), in which cy' is subslituled by CH,O-C(=O}-CH2- with hydrazine, in an inert solvent, such"" a 

mixture ofMeOH and DCM, and at a temp,,,.,,ru,e at about room Lemporature Iollciwed by treob:nen.t of 

lhe rffilllling hydrazide with l,l-carbaoyldiimidazole in lhe presence of trietbylmnlne, in an inert 

25 solvent, such as N-m~yl pym>lidine, and at room tempei-ature. 

As another example of the intcrconversion proce.ss, compounds of Frumnla (I) containing a 

"yo HN.-r group may be prepared by reaction of the corresponding compounds of Formula (I) 

containing a NC-CH2- group by (i) reaction with .hydroxylamine hydrochloride in tlie presence of 

30 sodium mcthoxide, in an inert solvc;n~ such "" a miictore of MeOH and DCM, and at room 

temperature; ("ti) reaction of the resulting N-hydroxy-acetamidine with 1,1-oarbonyldiimidazl!lc in the 



5 

-n-

presence of J,8-diazabicyclo[S,4,l)]undec-7-ene, in an inert solvent, such as N-me thy I pyrrolidine, and 

at room tempemture_ 

As another example of the interconversion process, compounds of Fonnula (I), wherein Cy1 ts .. 
by a l)-- groUp, wherein R" i.s alkyl, roey be prepared by reaction of lhe 

corresponding compounds of Fonnnla (J), lvherein Cy' is substituted by c31boxy group, with 

compounds of Formula R"-C{~NH)-NHOH in the presence of TBTU fullowed by irradiation in a 

microwave oven at a temperature at about 14!l°C. 

10 As another exmnple of the inten:onversion process, compounds of Fonnula. (I), wherein Cy1 is 

15 

"li)-
substitutild by a N-~ group, wherein R" is alkyl, may be prepared by reaction of the 

corresponding compounds of Formula (I), wherein Cy1 is subrtituted by H,N-C(=O}, with oompOUDds 

of Fonnnla Rll..C(OCH,}rN(CH,)2 at a temperature at ehout ll0°C followed by reaction with 

hydrazine. 

As another examplo of lhe intert:onversion process, compounds of Formlila (l), wherein cy' is 

R" 

- ~ 
subEtitutOO by a ~-i/ group, wherein Ra is alkyl, may be prepw<rl by reaction of the 

(--0 

Mrrespondingcompounds ofFormula(l), wherein Cy' is substituted by CH,-C(=O}, with componnds 1-. 

of Fonnula R"-C(OCHiJ,-N(CH,), at a 1""1p_erature at about 90"C fol!o\ved by re:lction wilh 

20 hydroxylamine, 

k; anothc;r example of the interconveision process, compounds of Formula (I) c:onlllinjog snlfmcide 

linkages may be prepared by-fue oxidation of corresponding compounds containing -S-!~ For 

example, the oxidation may conveniently be Cll!Tied rnrt by means of ll'a&lion wilh a peroxyacld, e_g. 

25 3-chloropeihenzoic acld, preferably in an illert solvent, e.g. DCJ'l'f, pn!fembly at or near room 

temperature, or alterDatively by me<tD• of potassium hydrogen peroxomonooulfate in a medium such as 

aqueous methanol, buffered to about pH5, al 1emper:rtures between aboul 0°C and room temperature. 

This latter method is preferred fur compounds containing an acid-labile group. 

30 k; another example of the inten:onvcrnion process, compounds of Formula {I) containing sulfune 

linkages may 00 prepared by llie oxidalion of corresponding compounds cmrtainiJig-S- or sulfoxide 
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linkages_ For example, the oxidation may conveniently be carried out by means of reaction with a 

pcroxyacid, c_g_ 3-chlorcperbenwic acid, preferably in an inert solven~ e_g_ DCM, preferably al or 

near room temperature. 

5 As another example of tb.e inten:onverslon process, compounds of Formula (I) in which !here is a N­

oxide group can be prepared by oxidation of the corresponding compounds containing a suitable 

lertiazy nitrogen atom. For example, the oxidaHon may convenienlly be carried oul by means of 

rwciion wllh a peroxyacid, e.g. 3.-cl!loroperbenzoic acid, preferably in an ineri sclven~ e.g. DCM, 

preferably at or n= room lemperature. 

10 

As another example of Lhe inten:onversion process, compounds of Formula (l) oonlaifling a cyano 

group may be prepared by reaction of the corresponding compounds of FolYl!ula (!) containing a 

-C(=O)-NH2 group with phosphorus peotaehloride in the presence oftriethylamine_ The reaction may 

conveniently be carried on! in an inert solven~ such as THF, and al a temperatnre al about reflux 

15 temperature. 

As another example of lhe interconversion prooes.s, compounds of Formula (l) containing a telrazlllyl 

group may be prepared by reaction of1he corresponding compcunds ofFonnula (I) containing a cyano 

group with azidotributyltin. The reaction may conveniently be carried out fu a:n inert solven~ such as 

20 toluene, and at a tempe:ratnre at about reflux temperature. Alternatively the reaction may be carried 

out using lrimelhylsilylazide and dibutyltinoxide in an inert solven~ sucb e.s toluene, and at a 

temperature at abou1 95°C. 

As another example of die irrtereonversion process, compounds of Formula (l), in which Cy' Is 

25 substitu!OO by hydroxy, may be prepared by reaction of llio corresponding compounds of Fonnulll (I), 

in which Cy1 is substituted by me!hoxy, with a Lewis acid, such as horon lnliromido, in an inert 

solvent, such as DCM and at a temperature from about 0°C to about room lempemture. 

As another example of the interconversion process, compounds of Formula (l) in which Cy1 is 

30 substitured by -OR' (in which R' is alkyl, which is optionally substituted by cycloalkyl, helcrocycly!, 

cycloalkenyl, hel.erocyclenyl, aryl, heterol!J)'l, or multicyclic alkaryl) may be prepared by alkylation 

the corresponding compounds of Formula (I) in which Cy1 is substituted by hydroxy, with compoUnds 

ofFormula{Vll): 

35 R'-X' (VTI) 



_,,_ 

wherein Ra is as just her<:iohefore defined llDd X' is a halogen, preferably bromo atom, or a Locy! 

!!!Oup, using standard alkylotion condiliom- The alkylation may for example be carried out in lhe 

presence of a base, such as an alkali metal carbonate (e.g. K2CO, or c.,,_co;i, an alkali metal alkoxidc 

(e.g. potassium lertiaiy butox:ide) or alkali metal hydride (e.g. sodimn hydride), in dimethylfonnainidc, 

5 or dimethyl sulfuxide, at a temperature from about O"C lo about lOO"C. 

As anothc.- example of lhe inl=nveraion process, oompounds ofFowula (I) in which Cy1 IB 

,, 
o-0- (in which R' is ary!, multicyclic alkazyl, cycloelkyl, he\eroazyl, heleroc}'Clyl; or alkyl, 

10 ·which is optionally substituted by cycloalkyl, cycloalkeoyl, heterocyclyl, heterocyclenyl, aryl, 

hetercaryl or multicyelio alkaryl) may be prepared by alkyiation lhe coaespouding compounds of 

Fo111111la (I) in which Cy' is o==b-- wilh COlllpounds of Formula (VII), wherein R"- Js as just 

hereinbefore defined and X1 is a halogen, preferably bromo atom, or 11 losyl group, ming sbmdard 

alkylation coodilions. The alkylorion may for example be carried out in the pteSence of a hose, such as 

15 an alkali metal carbonale (e.g. K1CO, or Cs,_CO,), an alkali metal alkoxide (e.g. potassium tertiazy 

butoxide) or alkali metal bydri<le (e.g. sodium hydride}. in dimethylfOIIJllllllide, or dimethyl sulfeltide, 

at a temperature from about O°C lo abotd 100°C. 

20 

As anuther e><anlplc of lhe interconversion process, compounds of Formula (I) in which Cy1 is 

substituted by Y'Y'N-CH,- meybe prepared by reductive aminalion of the correspondi.cg compounds 

ofFonnula (I), in which Cy1 is substituted by H-C("'°)-, w(t:h an amine oIFOl!llula Y'Y"'NlI in the 

presence of sodium lriacetoxyborohydride and acatic acid, in ao i.cert solvent, such as a mb<lnre of 

MeOH and 1,2-dichloroetbane ond at a temperature at about room temperature.. Tho reductive 

amination may also be carried out in the presence of sodium cymmborohydrido or lithium 

25 cyanoborohydride, in methanol, and at a temperature al about room temperature. 

As another example of the interconversion process, compounds of Fonnnla (I) in which Cy' is 

substituted by H,.N-CH,- may be prepared by rcduotion of lhe corresponding componnds ofFonnnla 

(I), in which Cy1 is substituted by H-C(=N-OH)-. The reducllon may be carried out using zinc in lhe 

30 presence of acetic acid at room 1amperoture. 

As !UJOlher example of the lnlerconversion process, compol!Ilds of Formula (l) in \Vhich R1 is alkoxy 

may be prepared by reaction of the corresponding- compounds of Fonnula (I) in which R' is 
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methanesulfonyl with the appropriate alcohol in the presence of sodium hydride. The reaction may 

conveniently be carried oul in an inert solvent, such as dimethylformamide, and at" temperature form 

about 0°c to aboul20°C. 

5 As miother elllUilple of lhe inl.erconversion process, compouods of Formula (I) In which R1 is alkyl 

may be prepared by reaclion of lhe corresponding compounds of Fonnnla (I) in which R1 is 

methanesulfonyl \vith the appropriate alkyl magnesium bromide. The n:action may conveniently be 

cnrried oul in an inert solvent, such as THF, and at a temperaluro fwm about -SO"C to about 20°C. 

10 As anolher example of the inlerconverslon prooess, compounds of Formula (I) in which R1 is 

dielkylamino may be prepered by reaction oflhe corresponding compounds of Formula (I) in whicb R1 

is methanesulfonyl with. lite appropriate d.ialkylamino. The reaction may conveniently be cauied out 

in a microwave oven al a temperature lit about l SO"C, in inert solvent, such as metb11110J. 

15 It will be appreciated !hat compounds of the present invention may contain a>yIIIIlletric cenlers. These 

asymmetric cenlers may independently be in either the R or S configuration. It will be apparent to 

those skilled in the art that certain compoil!lds of the invention may also exhibil geometrical 

isomerism. It is to be undeffiood that the present invention includes individual geometrical isomers 

and stereoi.5omers and mOOuras thereof, including racc:mic mixtmcs, of compounds of Formula (I) 

20 heroinabove. Such il;omers cm be separated fuun their mixtures, by the appli<:a!ion or adaplation of 

known methods, for e;-<amp)e chromatographic techniques and rec:ystallization lech.niqnes, or they are 

sepamlely prepared from the approprie!e isomers of !heir intermediates. 

futennediates of Fomula (JI). wherein Cy' is as hercinbcfore defined, R1 is alkyltbio and X 1 is a 

2'i chlorine atom, mey be propared by reaction of a dichloropyrimidine of Formula (IX), wherein R is 

(C1--e.}-alkyl, w1th 11 boronic acid of Frumnla (VI), wherein Cy1 is as hereinbefore defined, in the 

presence of a complex me!Bl caJalyst such"-" letmkis(triphenylphosphine)palladium (0) and Cs2C03, 

n.sing conditions desrnibed hereinbefore. 

Cl 

c,h,. + Cy1-B(OH)0 

30 (IX) (VI) 

Cl 

c,.h .. 
(JI) 



lotermedieks ofForrnul11 (ll), wherein Cy1 is ""hereinbefure defuied, R1 is (C,-C,}-alkozy and X' is 11 

chlorine atom, may be prepared fiurn the corre.'lponding inlcrrnedia!es of Formula (Il) in which R1 is 

(C1-C,}-alkyltbio by (i) rreatrnent of with rnoca-cbloroperoxybenzoic acid in an inert solven~ such as 

DCM, and at a temperature at about room Lempe:rati.Jfe, and (ii) =iot:ion wilh an aikeli metal alkoxide, 

5 such "" a sodium alkoxidc, iu 1111 inert solven~ such as ethylene glycol dirnelhyl ether. 

10 

Intrnnc:diales of Formula (V), wherein L 1 end cy'- are as hereinbefore defined, R' is (C1-C,}-alkoxy 

and X2 is 11 chlorine atom, may be similarly prepared :from the corresponding intermediates ofFonnula 

M in which R1 is (C1-C,}-alkyllhio, 

Jnt<mnediates of Fonnula M. wherein L1 ond 0/ are as hereinbefore defrned, and R
1 

is (C,-C,}- ('._':' 

alkylthio or (C1-C,}-atkoxy, may be prepared by reaction of"- dichloropyrimidine of Fonnul11 (X), 

wherein Ris alkyl, with an amine of Formula (N), wherein L1 and 0/ are as hereinbcfore defined, in 

lhe presence of a suil.abJe base, such as sodium bicarbonate, in Elil inerl solven~ such "" ethanol, and at 

15 a temperature up tlJ refluxtempmi.ture. Cl LLey' 
Hif 

ClhK + H,N-L1-Cy2 ahR' 
(X) (IV) (VJ 

A subgenw of the intermediates of Fonnula (IV) in which. cy'- is as bereinbefore defined and L' is 

ethylene, i.e, tltc intermediate of Fonnula (IV')may be prepared by (i) reaction of ai:yl- or hcteroacy\ 

20 aldehydes of Formula (XI), in which oj :is ll'l defi!lOd hereinbefure,. with omrnonium acetate in glacial 

acetic acid a! a Lemperatrne at about llO"C ""d (ii) red.notion of lhe ICSU\ting 2-nitro-vinyl derivatives 

cf Fonnula (XII) with !ilhium aluminum hydride, in on inert solven~ ouch as ether, and at a 

tempernture at about 40°C. 

25 

"ye,' 
0 

(Xl) (XIl) 

c,' 
H,~ 

(IV) 

The intermediates ofFcmnula (IV) in which cy2 is as hereinbefore de:fmed and L1 is ethylene may Blso 

be prepared by reduction of aoctonitriies of Formula (XIl1) using Raney nickel a:nd ammonia. The 
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reduction is conveniently carried out in water, at a temperature ITT about 50"C in a Parr shaker al 50 

PSI. 

(XIIl) 

c ' 1-l,N~ y 

(IV) 

5 Aocording lO a further feature of lhe invention, acid odditioo salts of lhe rompounds of this invention 

may be prepared by reaction of I.he free base witfi ilie appropriate acid, by lhe application or odaptlltion 

of known me!hixls.. For =mple, !he acid addition s;i[is of the compounds of this invention may be 

prepared eithei- by dissolving !he free base in water or aqueous alcohol solution or olher suilable 

solvents conlaining the approPriatc acid and isolating the salt by evaporating lite solution, or by 

10 reacting the free base end acid in an organic solvent, in which case lhe sail S6plll3.les di:ractly or can be 

obtained by roncentm~on of the solution, 

For example, a choline sail of a compound of Formula (I), particulary of species described herein, can 

be prepared by the following method: 

15 To a solution of a compound of Formula (I) (0283 mmol) in MeOH (JO mL) is added 50% (w/w) 

aquoous choline solution (67 µL) end lhe mixture is stirred at room temperature for 11 few minutes, 11ie 

mi:tture is ooncerdra!ed in vacuo. The residue is dissolved in acetonitrile (2 mL). If nece>Sary, the 

solution is filtered to remove any insoluble solid. The filtrate is conoenlratlld in vacuo until crysrals 

start ro appear. EtOAc (- 2 mL) is added llild the mixture is wannod lo SO - 60"C and !hen cooled 

20 down lo room tempernJnre.. The crystals are filtered, washed wilh EtOAc and dried under vacllllll\ at 

room temperature lo alfunl the desired choline salt of!he compound. 

25 

For example, a phosphoric acid salt of a compound of Formula (I), particulary of species described 

herein, can be prepared by the following method: 

Phosphoric acid (J.21 mL, l.49 N aqueous solution) is added l<>aootution of a compound of 

Formula (I) (4.56 mmol) in THF (45 mL). The mixture may become cloudy and is stirred for 10 

minutes. If necessary, ware.- is added drop-wise in intervals until the mlxtme is turned into clear 

solution. The mirlure is continued for 1.5 hours at room temperalllre. The mixture is concentrated in 

vacuo, and the residue is recrystalized :from acetone ro a!fonl !he desired phosphoric acid salt of the 

30 C>Ompound. 

For example, a sulfuric ...it of a compcuod of Formula (I), particulary of "P""ies d"Seribed herein, crn 

be prepared b~ !he fullowing method: 
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A compound ofFonnula {I) (0_!22 mrnol) is dissolved inacctone{2 mL)with heal Standard IN 

l{,SO, (1252 µL) is added to lhe solutioIL "fhe mixture is healed with stirring and water Is rulded 

dropwise to just give a cl....- solution while hot The solution is allowed to cool to room temperature 

and the solvent is evaporated under a stream of nitrogen gas. The residue Is dried in vacuo overnight 

5 al room temperature to afford the de:sttcd mlfurlc acid salt oflhe compound. 

The =id addition sallll of the compounds of this Ur.>cntion can be "'generated !Tum 1he sallll by the 

application or adapll!tion of known methods. For exam.pie, parenl compounds of the invention can be 

regenerated frum their ncid addifion salts by treatment wilh !III alkali, e.g. aqueous sodium bicarbonate 

10 solution or 11q11eous ammonia solution. 

15 

20 

Compounds of this invention can be regenerated from fueir base oddition salts by !he applicatioo or 

adaptation of lwown melhods. For example, parent compounds of the invention C!III be regenotBLed 

from their base addition s1Llls by lrelllment with an aoid, e.g. hydrochloric acid-

Compounds of the present invention may be conveniently JII"P"'ed, or formed during the pro<:eSS of 

lhe invention, as solvales (e.g. hydrates). Hydrates of compounds of the present invention may be 

conveniently ~ by r=ystallization from an aqueousforganic solvent mixture, using organic 

solvents such as dioKBDe, TIIF or meilianol 

According to a further feature of !he invention, base addition seltll of lhe compounds of this invention 

may be prepanid by reaction oftbe fuoe acid with 1hc appropriate base, by the appllc.alion or aclapte.t!OI1 

of known methods. For 6Mmph; the bnse addition salts of the compounds of this invention may be 

prepared eilher by dissolving the free acid in water or aqueoll'l alcohol solution or olher suiteble 

25 solvents containing lhe appropriate base and isolating the salt by evllporatiog lhe solution, or by 

reacting the fieo acid and base in an organic oolvcn~ in which case lhe salt separates directly or mn be 

obtained by conoerrtmtion oflho solution. 

The s!Hrling maiillials and in!ermedia!es may be prepared by lhe applimtion or adaptHtion of known 

30 methods, for example methods as d"llcribed in the Referenre Examples or tlieir obvious chemical 

equivalents. 

35 

The present invention is further exempLitied, but uot limited by, lhe following illustrative E=ples 

and Tnl<lnnediales. 
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High Pre"'11Je Liquid Chromatography - Mass Spectrometry (I.CMS) e:tpsriments to determine 

retention tllnes (RT) and associated mass ions are performed l15iog one of the following methods. 

Me1had A: Experiments""' perronned on a Micromass Plaifurm LC spectrometer with positive and 

5 negative ion electrospray and ELS/Diode army detect(oo rning a Pbenomene>< LUlla CJK{2) 30 x 

4.6mm colllillfl and a 2 ml I minute flow rate. The solvent system is 9So/, solvent A and 5% solventB 

fITT" the firn 0.5 minutes followed by a gmdienl up lo 5% oolvent A and 95% solvent B over the next 4 

minutes. The flllal solvent syslem is held conslBnt for a further 0.5 minutes. 

I 0 400MHz 1H nuclear magnetic rcson1111cc spectra (NMR) are reco«led at ambient temperature using a 

Varian Unity Inova (400MHz) spcctromeler with a triple resonance 5mm probe. In tb.e NMR chemical 

shills (Ii) are expressed ppm relative to tetrnmethylsilane. Chemical shifu values are indicated in part. 

per million (ppm) with reference ID tetramclhylsilanc (TMS) as the iniemal standard. 

15 Method A ls applied to Examples 8(a)-(g), 9(a)-(b), 1 O(a){ITT), I l(a), 12, IJ(a), l 4{a)-(c), 26(d)-(f), 

35(1)-(m), 61 and 62 to provide corresponding mmlytical dala_ 

Method B: Mass Spectra (MS) are recorded using a Jl.{icromas.s LCT mass spectrometer. Tue method 

is !X'sitive e!eetrospm.y ionization, scanning IJl3SS m/z from 100 to !ODO_ Liquid chromatography is 

20 perfonned on a Hewlett Packard 1100 Series Bl:nacy Pump & Degas.ser; s!BJlon31J1 phase: phenomei:iex 

Synergi 2µ Hydro-RP 20 X 4.0mm collmlII, mobile pbll.'le: A= 0.1% fonnir; acid (FA) In water, B = 

0.1% FA In ace!onitrile. Injection volume of SµL by CTC Analytical PAL System. Flow is I 

mUminule. Gradient is 10% B to 90% B In 3 mlnutes and 90o/o B to 100"/o B !n2 mln!I!es. Auxiliary 

detecto:r5 aJ1l: Hewlelt Paclrard 1100 Series UV de\eclor, wavelength= 220nm and Sedere SEDEX 75 

25 Evaporative Lighl Scattering (ELS) detector temperarure = 46°C, Wrtrogcq pressure = 4bllr. 

300MHz 1H nuclear maguetic resonance spe<:lra (NMR) are =n!OO at ombient temperature ll'ling a 

Varian Mercury (300 MHz) spectro=ter with an ASW 5 mm probe. In !he NMR chemical <hi:fu (Ii) 

a:ce e;qiressOO ppm relative to telramethy1'ilane. Chemical shifts values are indicated in parts per 

30 million {ppm) with refereuca to tetrnmethyisilane (IMS) as !he internal standard. 

Method B is applied to the rest of Examples to provide corresponding analytic:al data. 

As ll'led in llie c){llillpies and preparations thal follow, the terms used therein shall have the me:anings 

indicated: "kg" refers lo kilograms, "g" refers io grams, "mg" refers to milligrams, "µg" refers to 

35 micrograms, "mo\" refers lo moles, 'mmol" refers to millimoles, "M" refers Lo molar, "mM" refern -to 

mUlimolar, "µM" refer.; lo micromolar, "nM" refers to nanomolar, ''L" refers ro liters, "mL" or "ml" 
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refers to milli!llers, "µL" refers to microliters, ""C" refers to degrees Ce1'ius, "mp" or "m_p." refers to 

melting poinl, "bp" or "b_p_" refers to boiling poin~ "l))Ill of Hg" refunl lo pres.sure in millimeters of 

mercury, "cm" refers Lo centimeters, "run" refers lo nonometers, "abs." refers lo absolule, ''cone." 

refers lo concentrated,. "c" refers to concentmLion in gfmL, "rt" refers to room temper1l.ture, ''TLC" 

5 re rem to thin layer chrcmatogrnphy, "HPLC" ref"fS to high porfurmarn;e liquid chromatogmphy, "i.p." 

refunl Lo intraperitnneally, "i.v." refers to intravenou_<\y, ~s" = single~ "d" =doublet; "t" = triplet; "q" = 

quartet; "m" = multiple!, "dd" = donblet or doublets; "br" =broad, ''LC" = liquid chromatograph, 

"MS"= mass spectrograph, "ESifMS" = electrospro.y iouiz:alion/mass spectrograph, "RT"= relefltion 

time, "M'' = molecular ion, "PSI" = pounds per square inch, "DMSO" = Dimethyl suifoJ<ide, 

10 "DMF' = Dimelhylformamide, "CD!" = 1,1'-carbonyldiimidazole, "DCM"= dichloromelhane, 

"HCl" = hydrochloric acid, "TBTIJ = O-(benznlriazol-1-yl}-N,N,N',N'-tetramethyluronium 

!clmfluorobore!e", "PS-TBD" = 1,5, 7-tri=ibicyclo[4A.O]de1'-5-ene polystyrene, "PS-BEMP" = 2-

tert-blllylimino-2 -diethy ]amino- l ,J -dimetb.yl-perhydro- l ,3 ,2-diazaphosphorine polystyrene; "MP -

carbrnuite" = Macroporous lriethylammonillil1 methylpolystyrene =bonate, "SPA"= ScintillatiOn 

15 Pmximify ki!lay, "'Al"l"C" = American TYfl<' Culture Collection, "FBS" =Foetal Bovine Serum, 

"MEM" =Minimal Essential MedillDI, "CPJ'vf' = Counl'l Per Minute, "EtOAc" = elhyl aee1atc, "THF" 

= letrahydrofunm,"MeOH" = methanol, ''EtOH'' = eilianol, "PBS""" Phosphate Buffered Saline, 

''JMD" = trnnsmemb/lllle domain, ~mMX" = 3-Jsohutyl-1-ml>lhylx""!hinc, "MMJ"" = cyclic 

adenosine =oophosphate, "pddj = 1, 1 '-B is( diphenylph05phioo )fcrro=ie-pBllrulium(JJ)dicl!loride 

20 DCM complex. ''bis-{pinacolato}diborou" = 4,4,5,5,4',4',5',5'-0ctwnethyi­

[2,21 bi[l ,3 ,2]dioxo borolany I] . 

EXAMI'LES 

Example 1 

25 3 -16-£2-(3-fluqm-4-metho;tv-uhwvll--el hy]amino ]-2 methoxy-nyrimjdin---4-yll-benzonitrjle 

( -1 
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F....,r,I 

Stop I. A solution of 3-fluoro-4-methoi<ybonzaldohyde [5.05 g, [ntcnnediate (1)), nitromothine (5.3 

mL) and ammonium acelote (6.3 g) in glacial acetic aoid (60 mL) is heated al 1I0°C for 16 hours, 

5 allowed to cool and poured into waler (300 mL). The aqueous solution is emi.ctcd twice wilh EtOAc 

(ZOO mL). The combined exlrac!S are washed with sodium hicrubonate solution (10%), with ""11er, 

dried over sodium sulfute and evaporated affOiding 2-fluorn- I -wethozy-4-(2-nitro-vinyJ)henzrne [4.Z 

g, ln!cmtediate (Z)]. MS: 198 (M+H); 'H NMll (CDCJ1): 5 7.9 (IH, d, J=lO Hz); 7.5 (IH, d, iOHz); 

7.3 (ZH, m); 6.95-7.15 (lH, m); 4 (3H, s), 

JO 

Step z. A solution of2-fluoro-l-melhoxy-4{Z-nitro-viny!)bm=ne (J,5 g, Intermediate (2)] in THF 

(50 mL) is treated rlropwise with a solution of lithium aluminum hydride ill. ether (23 ml., JM). The 

mixture is heated at 40°C for 3 hours, cooled to room temperature, diluted with ether and quenched 

with Na,SO,·IO H,O (104 g). After s!mlding at room temperature overnight the reaction mixture is 

15 filtered and the filtrate is evaporated. The residue is snbjecteil in chromatography on silioa gel eluting 

with EtOAo to give 2-Cl-fluorn-4-methoxy-oheuyJl-ethv!EIIIline [0.81 g, Intermediate (3)] as an oil. 

MS: 170 (M+H); 1HNMR(CDCl1): 6!)-1 (3H, m); 3.85 (3H, s); 2.95 ('lH, t); 2.7 (ZH, t). 

Step 3, A solution of 4,6..dichloro-2-methoxypyrimidine [0.7 g, Inl=ediate (4)], 2-{3-fluoi:<>-4-

20 methoxy-phenyl)-ethy!amine [0.66 g, Intermediate (3)] and sodium hicru:bonate (0.88 !!) in EtOH (25 

mL) is heated at 80°C fur three houtll and poured inw water (400 mL). The resulting solid is filtered 

and arr dried affording C&-chloro-2 methoxy-pyrimidjn±yl}l2-C3-f!uoro+methoxyphenyll-: 

ethyllamine [1.1 g, Intermediate (5)]. MS: 312 (Mi·H); 'HNMR (CDCl,): ll 6.9-7 (3H, m); 6.05 (lH, 

s); 3.95 (3H, s); 3.85 (3H, s); 3.6-3.7 (2H, m); Z.95 (2H, !). 



S lep 4, ( 6-<:hloro-2 -methoxy-pyrimidin-4-yl)-[2 -{3-fl11oro-4-methozyphenyl)-c!hy l Jamine [ 1.6 g, 

ln!crmediate (5)J, 3-cyano-phenylboronic acid [1.5 g, futennedilrtc (G)], Cs,CO, (8.3 g) and 

lctrakis(triphenylphosphirle) palladium (45 mg) in a solution of wal6J (8 mL) and ethylene glycol 

5 dimethyl ether (32 mL) is healed at 9-0°C for I 6 ho\IJS. The solution ls poured inlo water and extracted 

twice with EtOAc (2GO mL). The combined oxtracts are dried over sodium sulfute, filtered, e.nd 

evaporated. The residue j9 subjected to chromotography on silica gel elufuig with EtOAc to give 

3-{ 6-0-{J-fluoro-4-methoxy-uhenyl l-ethylmnino 1-2 -methpxy-pyrimidin-4-yll -benzon i!rile [ I . l g, 

Example 1]. MS: 379 (M+H); 1HNMR (CDC!,): S 8.3 (IH,s): 8.2 {lfI, d (J~ 5.1 Hz)); 79 (IH, d (J= 

10 5.1 Hz)); 7.6 (lH, t); 7-7.2 (4H, m); 6.4 (lH, s); 5 (JH, m); 3.95 (JfI, s); 3.8 (3H, s); 3.7 (2H, t); 3 (2H, 

<). 

15 

F.xample2 

[6-(3-Amino-phenyl)-2-methoxy-pwimidin-4-yll-C2-C4-methoxy-phenyl}ethyllrunine 

Step 1. Following procedures similar to lhooe of fu.amplc 1, step 3, but using 4,6-dichloro-2-

methmcypyrimid.ine [3.1 g, Intermediate (4)12-{4-methoxy-phenyl}elhylamine [0.66 g, Inlennediate 

(7)] e.nd sodium bicarbonate (0.88 g) there is prepared C6-chl9r0-2-methrucy-pyrimidin-4-yl}-[2-(4-

mefuoxy}-phemll-amine [5 g, Interrnediete (~)]. MS: 294 (M+H); 1H NMR (CDC!,): Ii 7, I (2H, d, 

20 J=7); 6.8 (2H, d, J=7); 6 (lH, s); 3.95 (3H, s); 3.8 {3H, s); 3.5-3.6 (21J, m); 2.8 (2H, t). 

Step 2. Following procedures similar to those cf Example 1, s1ep 4, but using (6-t:hloro-2-methoxy­

pyrim)din-4-yl}-[2-(4--methoxyphenyl}-ethyl]amine [0.26 g, Intermediate (8)], 3-amino-pbenylboronlc 

acid [027 g, Intermediate (9)], Cs,CO, (I.43 g), and tetrakis(tripheny!phcsphine) palladium (0) (6 

25 mg) and <:arrying out lb~ reaction at 90"C for J6 hour.; there is prepared [6{3-aminn-phenyl)"2-

mefhoxy-pyrimidin-4-yll-f2-{4-meilioxy-phenylH!lwl!amine [0.22 g, Example 2]. MS: 351 (M+H), 

1HNMR(CDCI,): S 7.2 (lH, s); 7-7.l (4H, m); 6.8 (2H, d,J=7.0); 6 (IH, s); 395 (3H, s); 3.75 (3H, s); 

J.5-3.6 (211, m); 2.g (ZH, t). 
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Example3 

3- f2-Methow-6-f2{ 4-m elhozy-phenylk:thy lam ino]-pyrim idin-4-y 1) -be=nesu 1 fonamjde 

ll=Dplo2 

5 Step 1. [6{3-Amino-phenyl)-2-methoxy-pyrimidin-4-yl]-[2-{4-methoxy-phenyl}elhyl]amine [1.46 g, 

El<lllllple 2] in dirnethyJformamide (4 mL) i• wl.ded lo ooncentraicd hydrochloric acid and crushed ice 

(8 mL), The mixture is cooled to O"C, treated with dropwise sodium nitrite (0.32 g) in wfilcr (3 mL). 

After stirring al O"C for 15 minutes this mixture i• treated with a solut1on of e<!ppcr chloride (0.36 g) in 

B satura!ed solution of sulfur dioxide in acetic ru:id (IS mL) previously oooled to 0°C. The reaction 

10 mi>Uure is allowed lo reach room temperature over 30 minutes and poU<Cd into water. The resulting 

p=ipitale Is filtered oncl air dried affording 3-{2-melhoxy-6-[2-{4-metho;cy phenyll-ethylmninal­

pvrimjdin-4--yll-benzenesulfeny!chloride [0.4 g, htlrnnediate (10)]. 1H NMR ({CD,),SO]: l) 8 (JH, s); 

7.7-7.8 (IH, m); 7.5 (JH, m); 7.2 (IH, s); 7.1 (2H, d,,J~7.0); 6.8 (2H, d, J~7.0); 6.6 (lH, s); 4 (3H, 

s); 3.85(3H,s); J.7-3.8(21:1,m); 2.8(2H,t). 

IS 

Step 2. A mixture of 3-{2-methoxy-6-{2-{4-melhoJ<Y-phenyJ)-ethylamino]-pyrimidin-4-yl}-

benzenesulfonylchloride [0.2 g, Iotermediate (IO)] and trlethylamioe (0.3 mL) in dimethylformamide 

(5 mL) is cooled to 0°C and treaJOO with a solution Of ammonia in 1,4-dio:>eaDe (5 mL, O.SM). The 

solrrtion is allowed to reach room temperature ovoro.lght and poured into waler (100 mL). The mixture 

20 is extracted twice with EtOAc (100 mL). The combined extracts are washed witb. water, dried over 

sodium sulfate, .fillered, and evaporated. The rcsidne is rubjected to chromotogmphy on siJioa gel 

eluting with EtOAc to give 3-!2-methozy-6-f2-/'4-methoxy-oheoyl}eJhylamino]-nyrirnidin-4-yll­

bcrrmoesulfonanride [140 mg, Exe.mplc 3]. MS: 415 (M+H), 1HNMR [(CD3},SO]: 5 8.4 {IH, s); 8.2 

(llJ, m); 7.9 (lH, d, J"'3 Hz); 7. 7 (lH, m); 7.4 (2H; m); 7. I (2H, d, J=7 Hz); 6.8 (2H,d, J=7 I&.); 6.6 

25 {lH, s); 3.9 (3H, s); 3.7 {3H, s); 3.5-3.6 (2H, m); 2.8 (2I·I, t).Ieso~2.9 nM 

Example4 

(a) 3-£2-Methoxy-6-[2 -{ 4 -metb.oxv-phtmyll-elhylamioo }pyrirnidin-4 -yl J -N-metl!yl-

beouoesu tfonamide 



5 

·•• 

SO,-NHCJJ, 

A miJ<lure of 3-(2-melhoxy-6-[2-{4-rnethoxy-phenyJ}elhylamino]-pyrimidin-4-yl ]­

bcnzcne5Ulfonylcbloride [0_05 g, Intennediate (IO)] and triethylamine (0.064 mL) in 

dimethylfurm!lJl1,ide (S mL) is cooled to O"C and lhe treated with a oolution of melhylamine in THF (5 

mL, 2M). The mixture is allowed lo reach room Lempecature overnight, poured into water (100 mL). 

This mixture is extracted twicewilh EtOAe (JOO mL), The combined extracts are washed with waler, 

dried ov<:r sodium sulfate, filtered and evaporated- The residue is subjcotcd to chromaiogrnphy on 

silica gel elrrting with EtOAc to give 3-!2 melh0xy±!2-(4-mcthoxy-nhcnyl}mbylamlliol-pyrimjdin-

4-yll-N-melhyl-beozenesulfonemide [21.5 mg, Example 4{a)]. MS; 429 (M+H}, 1H NMR [(CD,),SO]: 

10 Ii 8,4 (IH, s); 8.2 (lH, m); 7.85(1H, d, J"'3 Hz); 7.75-7.8 (111, m); 7.5-7.6 (2H, m); 7.2 (2H, d, J=7 

Hz); 6.95(2H,d,J=7Hz); 6.6(1H,s); 3.9(3H,s); 3.7(3H,s); 3.S-3.6(2H,m); 2.8(2H,t);2.45 

(3H, d, J=2 Hz). 

(b) N-Ethyl-3-{2-me!hmry=§-[2{4-methoxy-phenyll-c!hy!amjno]-nvrlmidin+yll-

15 benzenerulfonmnide 

A 

ben=sulfonylclilorlde [0.055 g, fnlennediate (10)] end trlethylamine (0.25 mL) ici. 

dimethylformllIIride (3 mL) ill ooolcd to O"C and the treated wilh a solution of ethy!amine in MeOH (3 

20 mL, 2 M). The mixture is allowed to reach room temperature ovemigl1t and poured into Wll!<T (100 

mL). TIW mixture is extracted twico with EtOAc (10-0 mL). The combined extracts are washed wi!h 

water, dried over sodium sulfute, fill.med and evaporated. The residue is snlljecled to chromatography 

on silica gel elnling wilh EtOAc to give ;N.ethyJ-3-f2-metlioxy-6-f2-{4-methoxy-pbenyll-et1wJamioc>J­

pvrimidin-4-yl\-bepzenesulfooamlde [20 mg, Example 4{b)]. MS: 443 (M+H), 1H NMR [(CD,hSO]; 
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.S 8,4 (lH, s); 8.2 (IH, m); 7.&5(1H, d, J"'3 Hz); 7.75-7.8 (IH. m); 7.5-7.6 (2H, m); 7.2 (2H, d, J=7 

Hz); 6.95 (2H,d, J=7 Hz); 6.6 (lH, s); 3.9 (3H, s); 3.7 (3H, s); 3.5-3.6 (2H, m); 2.8 (4H, m); I (JfJ, 

t).IC..=6.6nM 

(o) N-me!hozycarbony 1-3-{ 2-me!hoxy-6-{2 -( 4 -mctboxy- phenyl k1 hy !!lJl!ino l-ovrimidin-4-y I l -

bell7JOnesul fonamide 

SO,-NllOO,.Cll, 

A solution of 3-{2-mcthoxy-6-[2-{ 4-methoxy-phenyl)-c!hylamino]-pyrimidin-4-y\}-

ber=nesulfonamlde [100 mg, Example 3] in TIIF (JO mL) is created with sodium hydride (20 mg). 

l 0 The mixture is stirred at O"C for 60 minutes, treated witb. methyl chloroformate (I mL) e.nd stirring is 

continued O"C for a further 60 minutes. The reacHon mixture is poured into water and extracted twice 

wilh EtOAc (50 mL)_ The combined extracts are washed with waler, dried over sodium sulfate, 

filtered, and evap1>ratcd. The residue is subjected tu cluomalogmphy on silii>a. gel ebrting with EtOAc 

in heptaoes (1:1, v/v) lo give N-meth1>xycarbonyl-3-/2-methoxy-6-[2{4-melhoey-phe:,nvl}-

15 ethylaminol-pyrimidin-4-yl\-bwmnesulfon!l!l!jde [41 mg, Example 4(c)] ll'l R solid. MS: 473 (M+H), 

1H NMR [(CO,),SO]: Ii 122 (IH, s); 8.4 (IH, s); 8.15 (IH, m); 8 (IH, d, J=J Hz); 7.65-7.8 (IH, m); 

7 2 (2H, d, J=7 Hz); 6.9 (21-1,d, J=7 Hz); 6. 7 (lH, s); 3.9 (JH, s); 3.7 (3H, s); 3.5-3.6 (2H, m); 3.6 (3H, 

s); 2.8 (2H, t). 

20 Example5 

[6-(1-amino-nhenyl)-2-mcthw;y-pyrimidin-4-yl] [2{4-trif!noromelhoxy-phenyl}cthyIJ amine 



(JC) 

'"" J. 
Method A 

-S6-

~'--·-:-·-
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"']("" 

'"' 
0 

A solution of (4-trifluoromethoxy-phenyl}-acelnnitnle [S.05 g, Intermediate (II)) in 

MeOH {75 mL) is satumted with emmoni"- gas, and trefiled with Raney nickel in water(2 mL, 50%), 

5 The suspension is placed on P= shaker at 50 PSI and so" c for 3 hours, eud filtered lhrougb celite. 

J.O 

The ffitrate is evnporated eud 1he residual oil is portioned between waler and O<tb.yl acetate. The 

mganic phase is dried aver sodium snlfate, filtered eud evaporated.. The re:sidne t. dissolved in MeOH 

and the solution ln:ated with concentrated hydrochloric acid (1 mL) is added. The solution is 

evaporated in wciw to a solid which is tritcrated with ether and air dried to give 2-{4 .. 

trif!uorometh9l1.Y-phenylklhylamine hydroclilorlde fS.15 g, Intermediate {12)]- MS: 206 (M·E-H), 1H 

NMR (CDC!,): li 82 (2H,m); 7.4 {2H, d, J=5Hz); 73 {2H, d, J~s Hz); 3-3.I (2H, m); 2.9--3 (2H, m). 

McthodB. A oolution of 4- trilluoromethoxy benznldehyde (! g, 5.26 mmol) ;ind ni!Iom..thane 

(0.% g, 15.8 mmol) in acetic acid (I0.6mL) is treated witlL llllllDOnium acetate (l.OJ g, 132 mmol) is 

15 heated under microwave lo 150 "C for 15 minutes. The renction mixture is diluted with waler, nnd 

extracicd 1hree ti.oles with DCM (50 mL). The cmnbined extract. are washed sequentially with 2 N 

sodium hydroxide, waler, and brine, dried over sodium sulfute and concentrated. The residue is 

snbjooted to silica gel chrOJnnlogrnphy to yield 4-triflnoromethoxy-{2-nitro-vinyl)-beozeuc (123 g)"" 

a solid. A portion of 4--trif!t1oromethoxy-{2-nitm--vinyl}-beIIZene (0.504 g, 2.16 rnmol) is hydrogcllllled 

20 with hydrogen in a balloon, 10% Pd/C (115 mg, 5 mo!%) in MeOI-I (22 mL) containing concentrated 

hydrochlori~ acid (027 mL) nl room temperature for 15 honrs. The mbcture is f"~tered and filtrate is 

( .. : .... i 

r, 
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con<:enlrated to a solid th<it i.• washed with diethyl ether to oblain 2-(4-trifluprornelhoxy-phenyl} 

ethyl11111ine hydrochloride [0-3 g, 57%, lnlerrnediale (12)] as a solid. LC/MS: MS; 206 (M+H). 

Srep 2. Following prooedures similar to those of E:mmple I, slep 3, but using 4,6-dicbloro-2-

5 melhol<YPyrimidine [0-39 g, Intennediate (4)], 2-{4-trifluoromethoxy-pheoyl}-otb.ylamioe 

hydroohloride [0-38 g, Intermediate (12)] and sodium bicarbonate (0. 74 g) there is prepared C6-chloro-

2-methozy-ovrimidin-4-yl l-[2-{ 4-tri!1uoromethoxy-phenyll-ethy\J-am ine [0 .61 g, Intermediate (I 3)] . 

MS: 360 (M+H), 1H NMR (CDCl,): 5 7.4 (2H, d, J=! &); 7.3 (2H, d, 1=7 fu); 6,2 (Ill, s); 3.S (3H, 

s); 3.5-3.6 (2H, m);2.8 (2H, t). 

10 

Slop 3. Following pro<:edures similar to I.hose of&amp!e I, step 4, but using (6-chloro-2-metltoxy­

pyrimidin-4-yl}-[2(4-trifluoromeU1oxypheuyl)-elhyl]amine [3.26 g, Intermediate (13)), 3-amino­

phenylboronic acid [2.9 g, Intermediate (9)], Cs,CO, (12.43 g) and letrakis(tripheoy!phosphine) 

palladium (21 mg) in a solution ofwaleT(20 mL) and ethylene glyoo\ dimethyl ether(HO mL) there is 

15 prepared [6{3-amjn!H>henyll-2-methoxy-pyrimidin-4--yll-f2 -{ 4-trifluoromethoxy-nhenv ll-ethyl)­

amine [3.S g, Example SJ. MS: 405 (M+H), 1H NMR [(CD,j,SO]: II 9.6 (2H, m); 8.2 (lH, s); 7.S 

{IH,m); 7.6-7.7 {3H, m); 73-7,4 {3H,m); 7.2 (2H, d, J=3Hz) 6.S(lH, s); 4 {3H, s); 3.7-3.7 (2H, 

m); 2.9 (2H, t). IC,0 = 9.6 nM 

20 Example 6 

(a) N-C3-/2-Methw-O---f2-f4--trilluoromethoxy-phenyl}e!hv!aminol-pvrimidin-4--yl\-phenyl} 

acetarn.ide 

&amplo6{n) 

A solution of 6-{3-amino-pbenyl}-2-melhoxy-pyrimidiil-4-yl)-[2-{ 4-trifiuoromethoxy-pbenyl}-ethyl]-

25 !lllline [850 mg, Example SJ and trietbylamine (032 mL) in DClVI (I 0 mL) at O"C is treated with aretyl 

chloride (0.17 mL). After stirring at 0°C for l hollr the ro:action mixture is poured into water and 

extracted twice wilh EtOAc (SO ml.). The combined extracts are washed with water, dried over 

sodium sulfate, filtered, and evaporaled. The residue is subjected to chromatography on silica gel 

eluting with EtOAc in h.,,,tanes (1:1, v/v) to give N-{3-12-mcthoxy-6-[2-{4-triflugromethol<y-Jlhenyl}.. 



5 

.88-

ethylamiDoI-pyrimidin±y!J-phcovll-acetamide [550 mg, Example 6(a)] as a solid. MS: 447 (M+H), 

1HNMR [{CD,J,_SO]: S 10.4 (IH, s); 9.6 {IH, m); 8_2 (IH, s); 7_8 (IH, m); 7.7-7.8 (J!f, m); 7.4-7.S 

(JH, m); 7.2 (2H, d, J=3HZ) 6.6 (JH, s); 4.05 (3H, s); 3.7-3.8 (2H, m); 3 (2H, t); 2.05 (3H, s). IC,0 

=4_8 nM 

(b) N{3-f2-Methozy-6-!2-{4-methoxy-ohenyl}-e!hyJaminnl-pyrimidin+yl\-phanyl}acetamjde 

&:amp!• 6(b) 

To a sol \Ilion of ( 6--{3--amino-pheny I)-2-meilioxy-pytlmidin±yl]-[2 { 4 -methoxy-phenyl)-elbyl]-mnine 

ace!aie [156 mg, 0.38 IIIIIIOI, Example 2] in pyridine (1.3 mL) is added aoetyl chloride (32 µL, 0.45 

10 mmol}. The reaction mil<.ture is sfured f<rr 3 homs at ambient temperature, quenched with tho addilion 

of water (20 mL), and extracted tlnce furies with E!OAc {20 mL). The combined extracts arc washed 

fuur times wilh aqueous copper sulfale solution (JO mL), with water (10 mL), with brine (10 mL). 

dried over magnesium sulfate, filtered and concentrated by rotary evaporator. The n:sultlng solid is 

subjected 1o flash column clirrnrurtogmphy"" silica. gel (4.5 g) eluting wilh 3% MeOH in DCM to 

115 

20 

afford N -{3 -{2-methoxv.j$-[2{+methozy-phenyl).e!hyle.o:rino 1-pyrimi di n-4-y\ }-phenvlHicetrunide [ 51 

mg, 34%, Example6(b)]. LCMS: RT= 23 minotes, MS: 393 (M+ll). 

( c j Cl-12-Metlioxv.j$-[2cf 4-meihw-phenW-e\hylru:nillo )cpyrimidin-4-yJ} nheny\}-rarlramic acid 

ethyl ester 

Examplo 6(e) 

By proceeding in a similar m!l!IIler to E><ample 6(b) but using [6-Q--amino-phenyl)-2-methozy­

pyrimidin-4-yl]-[2{4-methro<y-ph•oyl}--ethyl]--amine [169 mg, E=nple 2] and othyl ohlomfunnab: 
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(47 µL), and subjected the =ction producl to flash column chromatography on silica. gel (10 g) 

eluting with 20 to 40% E!OAe in heptane) th.ere is prepared (3-/2-rncrhozy-6-!2-C4-methoxy-phenvll­

cthylaminol-pYrimldin-4-yJ}-phenyl}carhamic acid e!l!yl ester [40.I mg, 23%, Example 6(e)]. 

LCMS: RT-" 2.84 miii.utes, .M,<;; 423 (M+H). 

~le7 

3-[§:,[2-(2.4-Difluoro-phenyl}e!hylaming]-2-methoxy-oyrimidin-4-yll-benzoie acid 

.. , 
"' '" 

'" 

Step I. Follow:illg procedures similru: to !hose of Exanlple 5, step I, but ll'ling (2, 4-diflnorophenyl}-

10 acetonitrilc [5.05 g, Inlcm:todiate (17)] there is prepared 2-(2,4-dif\uomphenyl)-elliylamine 

hydrochloride [4.8 g, InterrnOOial.e (18)]. MS: 158 (M+H), 1H NMR [(CD,),_SO]: S 8.8 (lH, rn); 7.3 

(lH, s); 7.3 (IH, t); 6.9 (JH, t); 3.5-3.6 (2H, m); 2.8 {2H, t), 

Step 2 Following procedures similar to those of Example 1, step 3, but using 4,6--diehloro-2-

15 methoxypyrlmidine [l.03 g, IntennOOiale (4)], 2-(2,4-dllloorophenyl)-ethylrunine hydrochloride [ 1.4 g, 

Intermediate (18)] and so<lium bicarbonate (2.44 g) there is prepared C6-chloro;2-rnelhrocy-pyrimidW-

4--y1)-[2-(2.4-dilluom-phenylkthyll-aminc [!.~ g, Inlemicdiate (19)]- MS: 300 (M+H), 1H NJ'vlR 

[(CD1),_SO]: S 8.S {IH, m); 7-1-7_4 (II-I, rn); 7.3 (lH, t); 6.9 (lH, t); 6.2 (II-I, s); 3.8 (311, s); 3.5-3_6 

(2H, m); 2.8 {2H; 1)-

20 



Step 3. Following procedures similar !o those of Example I, step 3, but using (6-cltloro-2-mefuoxy-

pyrimidin-4-yl}-[2(4-trifluorome!hoxyphe11yl)-ethyl]amioe [220 mg, ltrlermediate (19)], 

3-carboxyphenylboronie acid [240 mg, Intermediate (20)], Cs,CO, (1.2 g) and 

tetmkis{triphenylphosphine) palladium(O) (0.4 mg) there is prepared 3 f6-J2.f2 4-<lifluoro-phcnyl)-. 

5 elhvlamino}2-melhoxy-pyrimidin-4-vll-benzoic ~i<! [93 mg, Example 7], MS: 3&6 (M+H), 1HNMR 

[(CD,),SO]: .S 8.45 (2H, m); ~.1 (3H, m); 7.6 (IH, d, J=3 Hz); 6.2 (IH, s);4 (3H, s); 3.5-3.6 (2H, m); 

2.9 {2H, t). IC..,= 0.8 riM 

Example& 

10 (•) 5-£2 Methoxy-6-[2}4-mclhoxy.clienylkthylamino]-pyrimidin-4-ylJ-lhiophene-2-carboxylic 

acid trifluoroacet1kl 

,. 
15 A mixture of(6-chloro-2-melhoxy-pyrimldin-4-yl)-[2-(4-methoxy-phenyl)-ethyi]-im:rine [250 mg, 0.85 

mmol, Interntediate (8) prepnred as dest:r:ibed in Example 2 gap l], 5-{dihydroxylboi:yl)-2-

1hlopbenecarboxylic acid [200 mg, l.16 mmol, Intermediate {21)], Cs,CO, (760 mg, 1.87 mmol) 

1,1 '-bis{dipheny[phosphino)furrocene-palladium(II)dichloride DCM complex (54 mg, 0.066 mmol) in (-', 

•cetonitrile (4 mL) and water (4 mL) is degassed with vacu\llll/nitrogen several llmcs and stirred at 

20 90°C for 4.5 hours. The reaction mixture is part:itiooed between EtOAc and water, separated lhe 

organic phase and dried over magnesium sulfate. The mixture 1'i filtered end ooncentraled to provide a 

solid, whlch is subjeoled ID flash column chromatography on silico. gel eluting with a mixture of 

EtOAc and heptHne. The ma!eria1 is n:c:rysmlliz.ed wilh MeOH and pmified by HPLC (water I 

aoeloniirile gradient) aJYording S-12-mclhory-6-[2-{ 4-melhoxv-pheny[}-ethyl"mjnnJ-pyrim idin-4-y( \-

25 lbiophene--2--<:arboxylie acid trifluornacetaie [34 mg. 10.4% yield, Example ll(a)]. LCMS: RT= 7.44 

minu~; MS: 386 (M+H). lC,0= 0.33 nM 

(b) 5-{2-methoxy-6-[2-{ 4-melhoxy-phenyll-cthylam incl-Jlyrlmidin--4-yl 1-thiop hcne--2-

R§rbaldehyde 

30 
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lly proceeding in a similar manner as above in Example 8{a) but substiMing 5-fonnyl-2-

lhjopheneboronic acid for 5-(dihydroxylboryl}-2-thlophenec11rboxylic ocid tb.ere is pIEpared 5-12-

5 melho><y-6-f2{ 4 -me!ho><y-phenylkthy!amino J-pyrimid in-4-yJ \-thiophcpe-2-carbaldehyde [E;(ample 

8(b)), IC.111 = 0-6 nM 

( c) 4- ! 2-Methm..y.6--f2-f 4-metho><y-pheny!)-ethyl il!!lino J-pyrim idin-4-yl 1-!hiopheu e-2 -

carhaldehvde 

, 
10 " 

15 

20 

By proceeding in a similar me.nner as above in Example S{a) but substiluti:ng 5-formyl-3-

thlophenebornnic acid for 5-{dihydroxyibozyl}-2-lhiophenecarboxylio acid tb.<rn'> is prepared 4-{2-

me thoxv 6-f2-{ 4-methozy-phenyikthy lamino 1-pyrimid in-4-yl I -thioohene-2.-<:arlza!dehyde [Bl<ample 

8(c)J. 

( d) (6-{3 .5-Dimethyl-isoxaz.ol-4-y]}-2 -metho><y nyrimidin-4-yll-[2..{ 4-me!hrory-nheny lkthyll -

= 

By proceeding in a similar manner as above Jn Example 8(a) but using (6-cl!loro-2-methoxy­

pyrimidin-4-yl}-[2-{ 4-melhoxy-pheny l)-cthy 1)-amine (25 0 mg), 3 ,5-dimelhylisoxazol e-4 -horonic acid 

{120 mg), C31CO. (985 111g) and 1,1'-bis(diphenylphospbin<>)l'erroceoe-palhulium(Il)dichloride DCM 

complex (70 mg), there is prepared [6-(3,5-DimethyJ-lsoxaz.ol-4-yl)-2-methoxy-P}rimldin-4-yl]-[2-(4-
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mcthoxy-phenyl)-ethyl]-amiiie [fuample 8(d)J. LCMS; Ry= 6.49 minutes, MS: 355 (M:+II). IC50 = 19 

"" 
(e) [2-Methoxy-6-{5-methyl-thiorhen-2-yl}-pyrimidin-4-yll-[2-(4-mcthmry-obenyltl!hyl}arniue 

By proceeding in a similar manner as above in Example 8(a) but using (6-chlnro-2-methoxy­

pyrimidin-4-yl}-[2-( 4-mclhoxy-pheoyl}-elhyl]-amine (293 . 7 6 mg), 5-methylthicphene-2-boronic acid 

(290 mg), Cs,CO, (J.181 g) and 1,1'-bis(diphenylphosphino)fernicene-pa!ladium (II) dichloride OCM 

l 0 complex (75 mg), and healing the reaction mixture at reflux tempe.rntnre overnight, and subjecting the 

crude reaction product to flash column chromatography on silica gel eluting with a mixture ofE!OAc 

and cycloheJ<ane, there is prepared [2-methoxy-6-(5-melhyl-thiqohen-2-yl)-pyrimidin-4-yl]-!2-14-

methoxy-phajiy!}ethyll-amioe [252 mg, 70o/o, Example 8(e)]. LCMS: RT = 7.l!J7 mhlutes, MS: 356 

(M·!-l-1). IC,.= 8-2 nM 

15 

(f) [k{4-Methoxy-ohenyl}-ethyll-f2-metboxy-6-CIH-pyraml-4-y!}-pyrimidirl-4-yll-omine 

By proceeding in a similar manner as above in Example !!(a) but using (6-chloro-2-methoxy-

pyriinidin-4-yl}-[2-(4-melhoxy-phenyl)-ethyl]-amine (250 mg), 4{4,4,5,S-l~ethyl-1,3,2-

20 dioxaborolan-2-yl}-IH-pyramle (329 mg), Cs,CQ, (985 mg) and l,l'­

bis(diphenylphosphino)femlcene-pa!ladium(II)dic:hloride DCM complex {70 mg), nnd heating the 

reaction mixture a! 90°C for 5 hours, and st1bjectiog the crude reaction product to flash column 

chromatography 01l silica gel eluting with" mixture ofELOAc and cyoloheltrule, lhere is prepamd f2:: 

( 4-methoxy-Phenyl}-ethvl]-f2-melhozy-6{ I H-pyrawl-4-yl}-pyrimidio-4-yll-amioe [ 5 0 mg, 1 go/,, 

25 Example 8(f)]. LCMS: RT= 5.04 minutes, MS: 326 (M+H). IC"'= 26 nM 

(g) (6-Isoqulno!in-5-yl-2-mcthoxy-pyrimidio-4-yl}-(2-(4-me(fioxy-phenvlk!ltyll-emino 
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By proceeding in a similar manner as above in Example 8(a) but using (6-<:hloro-2-methoxy­

pyrimidin+yl}-[Z-(4-metltoxy-pb.enyJ}-elhyl]-amine (250 mg), 5-isoquinolineboronlc acid (249 mg), 

5 Cs,.CO, (2g5 mg) and l,l'-bis(dipheoylphosphino)fem>ceno-polladium(II)dichloride DCM complex 

(70 mg), end healing the reaction mixture at 90"C for 5 hour>, and subjecting lhc crude reaction 

product to flash column chromatography on silica gel eluting with a mi)[turo of EtOAe 11nd 

cyclohexwie, there is prepared ( 6-isoouinol!n-5-yl -2-mcthoxy-pyri m idin-4-yll-fZ -{ 4-melhoxy-phenyl}­

ethyll-am Die [16J mg, 50%, Ei<ample 8(g)J. LCMS; Rr~ 5,05 minutes, MS: 387 (M+H). IC""'~ 64 nM 

10 

Example 9 

("-) {5-C2-Methoxy.§-[2-{4-mc1hoxy-phenyl}ethylamino]-PVIimidin-4-yll-lhloohen-2-yl}-

mcth=ol 

15 A miKturo of 5-{ 2-mcthoxy-6-[2-( 4-mctltoxy-pheny 1)-ethylamino ]-pyrimidin+yl) -lhiopb.ene-2-

carbaldehyde [ZOO mg, 0.54mmol, Example 8(b)] inMeOH (5 mL) !Uld THF (5 mL) at O"C is trented 

with oodium borol!.ydride (41 mg, 1.08 mmol), The mixture is stirred at ambient temperature for 1 

hour and concenlrllled by rotiuy evaporator lo romovc the solvent The residual solid is dissolved in 

water and the solution is exlr.lcted wilh ethyl acelRle. The organic extract is dried over magnesium 

20 sulfute, filtered and concsntraled to aJford a solid which is subjected lo flash column chromatography 

on silica gel eluting with a mixture of EtOAc and cyclohexane) to afford (5-C2-medioxy-6-[2-f4-

methoicy-phenyD-.ethylaminol-pyrimidin-4-yl\-!hiQphen-2-yll-metllanol [75 mg, 37o/o, Example 9(•)] 

as a solid. LCMS: RT= 6,09 minutes; MS: 372 (M+H). ICso =0.55 n:M: 

25 0) C3- CZ-M "thoxy-6-[2-C 4-methoxy"pheuyl}elhylamino 1-pyrimidi n+yll -thiop]l en-2 -y JJ, 

melhanol 



-9~ 

By proceeding in a similar manner es above in Example 9(a) but substituting 3-{2-rnethoxy-6-[2-{4-

methoxy-phenyl).ethylanrino ]-pyriinidin4-yl }-thiopbeoe.-2 -carba \dchyde [ 11 0 mg, 0.29& mroo!, 

Example J 5( I)) for 5- (2 -methoxy-6-[2-( 4-methoxy-phenyl}-elhy !amino ]-pyrimidin-4-yl) -lhiophen,.. 2-

5 carbaldehyde acid, and subjecting the crude product to chromalogmphy on a SCX column eluting with 

8J1llllonia (2M) in MeOH and elhyl RCetale, there is prepared Q {2 methoxy-6-f2-{4-meth91CV- ~ 

phenyD-ethylaminol-pyrimidin-4-yll-lhiqphen-2-yf}-methanol [45 mg, 41 o/o, Example 9(b)] 11S a solid. 

LCMS: Ry= 5.87 minutes, MS: 372 (M+H). 'HNMR [400 MHz, (CO,),SO] S 7.48 (IH, s), 7.4 (JH, 

d, J= 5.6 Hz), 7.J5 (IH, s), 7.18 (2H, d,J= 9.2 Hz), 6.85 (2H, d,J= 9.2 fu), 6.4 (IH, s), 5.9 (JH, t, J 

10 = 5.6Hz}, 3.85 (3H, s), 3.72 (3H, s), J.45 (2H, m), 2.8 (2H, ~J= 6.8 IIz). IC,,,= l.7nM 

( c) (] J 2 Metbmcy-6-[2-{4 -metho;i-y-oheny 1)-etity lamiuoJ-DYrimidin-4 -y 11 -pherrvl)-mcthano\ 

15 A solution of 3-{2-melhoxy-6-[2-( 4-melhoxy-phenyl}-cthylamino]-pyrimidin-4-yl}-benzaldehyde [33 

mg, Q_OS mmol, Example 35(u)] in a mixture of DCM (3 mL) end MeOH (1 mL) is treated wilh 

sodium borohydride {100 mg). After 10 minutes al 20°C, 1"" miKture ii; conc=trafed. and ~ 

f\vice with EtOAc (10 ml.). The combined extmcts are dried over magnesium sulfute and filmred 

througb. a plug of silica gel to afi'ord {3-{2-mcthoxy.-6-.(2-{4-rneilioxy-phenyl}-§ll!ylamioq!-pyrimidin-

20 4-yll-nhenyl).-me1hanol [32 mg, 100%, Example 9(c)]. LCMS: Rr = 2, 18 minuleS, MS: 366 (.lv(+H). 

' 
( d) (3- / 6-[2-{2-ch loro-6-fluoro-phenyJ) .-etlwlamino ]-2-methoxy-pYrim idin-4-yll-phenyll-

metbanol 

efiling
Rectangle

efiling
Rectangle

efiling
Rectangle



-95-

A solution of 3- r 6-f2-f2 --ch!oro--6--fluoro-pheny j}e(hylamiuo 1-2-mclhoicy-pyrimidin+ yl } 

b=ldehyde [150 mg, 0.39 DIIDol, Example 35(v)], in DCM (4 mL) and MeOH (1 mL) is lreated 

with sodium lrorchydride (74 mg, J ,95 mmol) at 0°C. After I hour at 20°C, the mixture is 

5 concentraled, and Cjj.!raeted twice with EtOAc (10 mL). The combined extracts are dried over 

magnesium sulfate and filtered lhrough a plug of silioa to afford (3-16-[2..{2--chloro-6--tluoro-pheny]) -

aj:)J~!j\!Dinol-2-mcihoicy-pyrimidin+yl\-phe;oyl}melhanol [11 0 mg, 73%, Example 9(d)]. LCMS: R.T 

= 2.19 minutes, MS: 388 (M+ll). IC,0 = 2.4 uM 

10 Example 10 

(a) [2-{4-Methoxy-ph"Jlyll=otbyrJ.(2-methoxy--6-qninolin--6--yl-pyrimidio-4-yll..amine 

"' "" 
Example JO(o) 

A mOOnre of (lKhloro-2-methoxy-pyrimidin-4-yl}[2-{4-methoxy-phenyl}-cthylJ-amine (150 mg, 05 l 

mmol, Tntennediate (8) prepared as described in Example2 step I), quinoline-6-boronic acid [176 mg, 

15 1.02 mmol, Intermediate (22)], Cs2C03 (590 mr. l.Bl mmol) tetrnkis(triphenylphosphlne) palladium 

(0) (59 mg, 0.051 mmol), ethylene glycol dimethyl ether (4 mL) and woter (imL) is placed in a 

microwave tube, sM.Jed ll.lld evacuated and flushed with argon three times and inrulialed in a 

microwave oven at 140"C fur 10 minutes. The reaction mixture is partitioned between EtOAc and 

waler. Tue organic phase is separated, washed wilh satumled sodium bicarbonate solution, dried over 

20 magnesium sulfate ond evaporated. The residual solid ls subjected to flash column chromatography on 

silica gel eluting with a mixture ofEtOAc end heptane. The malerial )s recrysl.alli7.ed from McOH lo 

afford [2..{ 4-methoxy uhenyl)-etbyll-(2-mclboxy--6-quinolin-6-y];pyri midin+ yl).-amine [14 0 mg, 

7lo/o, Example lO(a)J LCMS'. RT= 5.97minules, MS: 387 (M+H). IC"'=0.6 nM 
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(b) [2-<4-Methoxy-ohenvJJ-elhyD-{2-methoxy-6-ouinolin-3-yl-ovrimidin-4-yl}-amine 

By proceeding in a similar manner "" above iil Example lO(a) but using (6-cllloro-2-methoxy-

5 pyrimldin-4-yl}-[2-{4-melhoxy-pheny\)-ethy!J-amine {200 mg), 3-quinolineboronic aeid (235 mg), 

Cs,_C01 (787 mg) and tetrakis(biphenylphoophino) palladium (0) (79 mg), and carrying out !he 

10 

15 

reaction in a microwave oven at 140°C for 6 minutes, 1here is prepared !2-{ 4-m~lhoxy-phenvl'kthyll- (.,:;; 

(2 metholtY-6-qninolin 3 yl-pyrimidin-4-ylHunine [156 mg, 59"/o, Example IO{b)]. I.CMS: R, = 7,44 

minutes, MS: 387 (IV:l+H). EC5il = 0.7 nM 

(c) f6-{!H-Indol-5-yl}2-melhoxy-pyrimidin-4-yl]-f2-{ 4-methoxy-oheny!)-ethyl)-aminc 

By proceeding in a s:imilru: mlln!ler as above in &ample lO(a) but using (6-chloro-2-methoxy-

pyrimidin-4-yl}-[2{4-metboxy-pbenyl)-ethyl}amine (150 mg), 5-indolylboronic acid (165 mg), 

Cs,_CO, (590 mg) and tetrnlds(triphenylphasphine) palladilllll(O) (58 mg), then: is prepared [6..{JH­

indol-5-yl}2-methoey-pyrlm id in-4 -y!J-[2.{ 4-methoxy-phBJ!yl}elhy])-amjne [El<ample l 0( c )] . LCMS: 

R;= 6.3 minutes, MS: 375 (M+H). 1HNMR [(C~),SO]: 0 822 (lH, s), 7.73 (IH, m), 7.45 (2H, d,J 

= 9.2 Hz), 739 (2H, m), 7.19 (2H, d, J= 92 Hz), 6".85 (2H, d, J= 92 Hz), 6".6 (lH, s), 6".55 (III,•), 

20 3Jl (3H, s), 3.72 (3H, s), 3.55 (2H, m), 2.8 (2H, t,J= 6.8 Hz).IC50 = 0.7 nM 

(d) N-<2- f2-Me!hoxy-6-f2-{4-m,ethoxy-phenyl}-elhy]amino}pyrimidin-4-yl}=f!henyll-

methUilel'Ul fQnamide 
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By proceeding in a similar manner as above in Example lO(a) but Wling (~hloro-2-methoxy-

pyrimidio-4-yl}-[2-( 4-methoxy-phenyl)-cthyl]-amiile (ISO mg), 

2-(mcthylmlfony)amino)phenylboronic acid (219 mg), c,..,c0; (590 mg) aod 

lctrakis(Piphenylphospbine) palladium(O) (59 mg), and subjecting fue crude reaction product lo Rash 

oolumn cJrromalogmphy Oll silica gel eluting with a mixture of ElOAc and cyclohexane there is 

N-C2- f2-me!hoxy-6-[2-f 4-methoxy-pbeny 11-e!hylamino ]-pyrimid in-4 -yl l -pheny 1 }-

me!han""ulfonarnide [l 15 mg, 53%, Example lO(d)J. LCMS: RT= 8.17 minutes, MS: 429 (M+H). IC50 

10 =2nM 

( e) 4- / 2 Methoxv-6-[2-( 4-me!hoxy-phenyl)-ethy!11mju o ]-pyrlmidin-4-yJ}-ben=nide 

" 
By proccoding in a similar manner as above in Example lO(a) but ming (6-chloro-2-methoxy-

15 p)'rimidin-4-yl}-[2-{ 4-melhoxy-phenyl)-elhyl]-amine (150 mg), (4-aminocarbonylphenyl)horonic acid 

(168 mg), Cs,CO, (590 mg) lllld !elrakis(!rlphenylphosphine) palladiuro(O) (58 mg), and subjecting the 

crude reaction product lo flash colnmn cliromatogmphy on silica gel eluting with a mixtures of 20 to 

100% EtOAc and cycloheicaue, there is ptepared 4-f2-meth.oxy-6-f2-{4-methoicy-phenyJ}­

e!bvJru:ninol-pyrjmidin-4-yll -benprmide [30 mg. 15,5%, Ex!1D1ple lO(e)]. LCMS: RT = 5.32 minnles, 

20 MS: 379 (M+H). IC,0 = 2.3 nM 

( f) R:Metbozy-6-{J -meUwl-1 H-iildol-5-y!)..pyrimidin-4 -y!J-[2-{ 4-methoxv-pheny))-e1hyl]-llll1ine 



By proc:eeding in a similar manner as above in El<ample lO(a) but using (&.,,h\oro-2-methoxy­

pyrimidln-4-yi}[2-(4-methoxy-phenyl)-dhyl]-runine (150 mg), N-melhylindole-5-boronic acid (I 7il.5 

mg), Cs-,_CO, (590 mg) and temdds(triphcnylphosphine) palladium {O) (58 mg}, ElI!d subjecting the 

crude reaction product to flash co]llllln chromatography on siliea gel eluting with n mixtures of 20 1o 

5 100% EtOAc and cycloheirane, lbere is prepared f2-me1hoxy-6-{l-mechy!-IH-indol-5-yl}-pyrimidin 

4-yl}-f2-{4-methozy-phenY1k!hyl]..amjne [70 mg. 35o/o, Example IO(f)]. LCMS'. RT= 6.75 minutes, 

MS: 389 (M+H). 1HNMR [(CD,),_SO]: 5 8.25 (IH, s), 7.78 (lH, s), 7.5 (IH, d, J= 9.2 Hz), 738 (IH, 

d, J=23 Hz), 7.18 (2H, d, J=9.2Hz), 6.85 (2H, d,J= 9.2Hz), 6.62 {IH, s), 6.55 (l}J, d, J=23 Hz), 

3.9 (3H, s), 3.82 (3H, s), 3.72 (311, s), 3.45 (2H, m), 2.8 (2H, t, J = 6.8 Ilz). 

10 

(g) { 6-Benw Jbl thionhen-2-yl-2 -melhoxyi'yrimi din-4-yl l-[2-{ 4-methory-ohenyll-e!hyl].-amine 

By proct:oding in a similar manner as obovc in Example IO(a) but using {6-chloro-2-methoxy­

pyrimidin-4-yl)-[2-( 4-me!hoxy-pheny 1)-eth.y!]-aminc (15 0 mg), benzo[b] thiophene-2-boronie acid 

15 {182 mg), Cs,_CO,. (590 mg) and tetrakis(tripheny!pbospbine) palladium (0) (58 mg), end snbjecting 

lbe crude reaction product to flash column chromatogmpby on sillea gel eluting wi!h a llJiKtures of 20 

to 100% EtOAe and cyclohexane, there is pieparnl (6-bcn:zn!bllhlophen-2-yl,-2-methoxy-pyrimidin-4-

yl}f2-{4-methozy-phcny!)-elhylJ-amjne [85 mg:, 42% yield, Example IO(g)]. LCMS: RT= J0.39 

20 

minutes, MS: 392{M+H), IC,,= 5.1 nM (' -J 

(h) 1-{4-{2-Methoxy-6---f2-{ 4-methoxy-phenyD-ethylaminol-pyrimidin--4-yl\-phenylbe!henone 

By proceeding in a similar manner as above in Example lO(a) but u.•ing (6---cltloro-2-metboxy­

pyrimldin-4-yl)-[2-(4----metbo:ocy-phenyl)-elhy!]-amine (200 mg). 4-acetylphenylboronic acid (223 mg), 

25 Cs,_CO, (7&7 mg) and tetrakis(triphenylphosphine) palladium (0) {79 mg}, ""d cru:zying onl the 

reaction in a microwave 0ven at 140°C for 6 minutes, nnd sn\:efccilng the crude reaction p<Odnct to 

flash column chromntography ou silloa gel eluting with a mixture ofEtOAc and cyclohexane, !here is 
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prepared 1-( 4- ( 2-methQXV-6-f2-f 4-methoxv -pheuyl}elhvJumino J-pyri ml din-4-yl l-11heny I).eth anone 

[160 mg, 62o/o, &ample JO(h)]- LCMS: R-r = 62 miDuLes, MS: 378 (M+H). 1H NMR ((CD,),SO]: Ii 

8.1 (4H, m), 7 _78 (lH, s), 7 .62 (II-I, s), 7.18 (2H, d, J = 9.2 Hz), 6.85 (2H, d, J= 9_2 Hz), 6.7 (I H, s), 

3.9 (3H, s), 3.7 (3H, s), 3_55 (2H, m), 2.8 (2H, t, J= G.8Hz), 2.6 (JH, s). IC,.= 6.3 nM 

(i) 16-0-Melhan<'Sul C any! phenvl l-2 -methoxy-pyrim ll:l.ip.-4-yl]- [2-( 4-methoxy-ph .,,,y!}othyl]-

By pr<><ooiiing in u similar manner a;; above in &ample lO(a) but using (6-c:hloro-2-methoxy-

1 0 pyrimidin-4-yl}-[2-{ 4-methoxy-phenyl}-elhyl]-amine (150 mg), 3-{methanesulfonyl)phenylboronic 

acid (204 mg), Cs.,CO, (590 mg) and tetrakis(triphenylphosphine) palladium (0) (59 mg), and 

subjecting the crude reaction product lo flosh column chroinal<>gmphy on silica gel eluting wilh a 

mixture of EtOAc and cyclohexane, there is prepored f6-0-me1henesulfonvl 11henyll-2-metJiozy­

J!)'Timidin-4-yl]-f2..{4-m!llhoxv-phenyl}-ethyll-amine [142 mg, 67% , Example lO(i)]. LCMS: R-, = 

15 6.74 minntcs, MS: 414 (M+H). 1HNMR [(CD,),SO]: 0 3_45 (JH, s), 835 (JH, s), 8 (IH, d, J= 9.2 

Hz), 7.78 (lH, t, J= 7.9 Hz), 1-65 (JH, s), 7.13 (2H, d,J= 9.2 Hz), 6.85 (2H, d,J= 9.2 Hz), 3.9 (JR. 

s). 3.7 (3H, s), 3.55 (2H, m), 325 (3H, s), 2_8 (2H, t,J= 6.8 Hz)- IC,.= 73 nM 

al [6-(2,3-Dihvtfro-b=fuwl-5-yl)..2-methoxy-nyrimidjn+y!!-f2{4-methoxv-phenyll-elhyJJ-

20 amme 

By proceeding in a similar manner os nbove in Exnmple IO(a) but using (6-chloro-2-methoxy­

pyrimidin-4-yl)-[2 -{ 4-methoxy-phenyl}-ethy !]-amine (200 mg), 2,3-dihydro-l-benzo furan-5-y Jboronic 

acid (223 mg), Cs,CO, (787 mg) and. lcirakis(triphenylphosphine) palladium (0) (79 mg), and carrying 

25 out the reaction i:n a microwave oven at 14Q'C for 35 minutes, and subjecting the crude reaction 

product to flash column chroroatography on silica gel eluting with a mlxtnre of EtOAc and 

cyclobella:oe, theic is prepared [6{2.J-dihydro--benmfumn S-vi}2 methoxv-11Wmidin-4-yl]-f2-(4-
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methoJcy-ohenyO-elhyll-amine [165 mg, 64o/o, Example 100)]. LCMS; RT= 5.56 minutes, MS: 378 

(M:+fl). 1HNMR [(CD1)iSO]: B 8.9 (lH, s), S.79 (IH, s), 7.4 (III, s), 12 (lH, d, J=9.2 Hz), 6.85 

(IH, t,J= 9.2 Hz), 6.83 (2H, d,J= 9.2 Hz), 6.5 (lH, s), 4.6 (2H, t., J= 8 Hz), 3.85 (3H, s), 3.7 (3H, s}, 

3.55 (2H, m). 3.22 (2H, t,J= s Hz), 2.s (2H, t.,J=6.8 Hz). rc5ll = 13 nM 

(k) [2-Methoxy-6-{4-mOiphO!in-4 yl pheny]}-oyrimidin-4-y\J [2-{4-metboxy-phcnyD-ethyIJ 

amme 

By proceeding in a similar manner as above in Example lO(o.) hut using (6-dlloro-2-met:hoxy-

10 pyrimidin-4-yl}-)2-{4-methoxy--pheny!)-ethyl]-llIDine (150 mg), 4-{morpholino}-phenylhoronk: acid 

(211 mg), Cs,C01 (59-0 mg) and tetrakis(triphenylphospbine) palladium (0) (59 mg), and carrying out 

the =tlon in a microwave oven al J40°C for 10 minutes and at 165°C for 10 minutes, andsuhjecting 

lhe =ide reaction product to fll1'll colwnn chromatography on silica gel eluting with a mixture of 

EtOAc and cyclobexaoe, !here is prepared [2-met.hoxv-6-(4-mmpbolin-4-yl phenyl).-pyrimid.ln-4-y!l-

15 [2-{4-methoicy-ohenyll-<ilhvil-runjne [130 mg. 61%, Exrunple IO(k)]. LCMS: R1 = 628 minutes, MS: 

421 (M+H). JC,,= 13 nM 

1§{4-Dimethy!amino-pheny!}-2-methwcy-oyrimidin-4 yll-f2..l4-mpthoxy-phenyD-etfiyiJ-

20 "' 
By proceeding in a similar IIllllllie:r as above in &ample lO(a) hut using (6-chloro-2-melhoxy­

pyrlmidin-4-yl}[2-( 4-mcthoxy-pheny 1)-ethy l]-amine (200 mg), 4-(N ,N-dimctby ]amino )phenylboronic 

acid (224,4 mg), Cs,CO, (787 mg) and tetrakis(tripbenylphospbine) palladium(O) (79 mg), and 

subjecting tb.e onrde reaoliOI> product to flash cobmm cbmmatography on silica gel eluting with a 

25 mixtum of E10Ac and cyclobexiuu; followed hy trituratioo with. mctbano~ th.ere is prepared (6-(4-
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tlime!hy lornino-phenyD-2-mel:hozy-ovrimidin-4 -y lllli 4-melhoxy-phenyl}ethyll-amine [ 50 mg, 19%, 

E~ample JO(l)]. LCMS: R7 = 5.77 minul<ls, MS: 379 (M+H). IC"'= 42 nM: 

(m) 2,2' -Dimethozy-N*6• .N*6'* -bis-f2-{ 4 -melhoxy-phenyl}elh yl]- [4 4'lb ipyrim idinyl-6 6' -

5 diamine 

By prooccding in a similar llllll1ller "" ebovc in Example IO(a) but using (6--cliloro-2-methoxy­

pyrimidin-4-yl}-[2-{ 4-melhox:y-pheny !)-efuyl]-runine ( 150 mg), ( 4-aminocarbonylphenyl}-boronic acid 

(168 mg), Cs,_C01 (590 mg) and tetmki.s(trlphenylphosphine) palladium (0) (58 mg), and subjecting 

I 0 lhe crude reaction product to flash column chromatography 011 silica under gradient elution conditioll5 

wlth 20 lo 100% EtOAo in cyelohexane, fu!lowed by recryslallisation from methanol, there is 

prepared 2.2 '-dimethoq-N• 6~ .N~ 6'• -bis-[2.{ 4-methoxy-phenyl}ethyl]-[ 4,41bipyrimidinyl-6.6' -

dirunine [20mg, 15%, Example J O(m)] "" a side product_ LCMS: RT= 8.13 minutes, 1:!S: 517 (M+H). 

15 Example 11 

(a) [2-Methoxy-6-(5-oxazol-5-yl-lhiophen-2-yl}pyrimidin-4-yll-[2.{4-methozy-phenylkthyll-

-oil(•) 

A stirred mixture of S-{2-melhm..y-6{2-(4-methoxy-phenyl)-ethy!amino ]-pyrimidin-4-yl}-thiophene-

20 2-carbaldehyde [300 mg, 0.8! mmol, Example 8(b)J, losylmclhylisocyanidc (174 mg, 0.89 mmol), 

K,.CO, (246 mg 1.78 mmol) and MeOH (30 ml.) is healed at reflm: fur 4 hours. The mixture is 

allowed to cool fQ ambient temperature, COll<lentratcd by rolmy evaporator to remove the solvent. The 

residue is partitioned betwt:en ElOAc and water. The organic phMc is dried over nragn .. ium 511Jfute;, 
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filtered and concentrated. The residual solid is subjected lo flash rolllIDD chromatograpby on silica gel 

eluting wiih EtOAc and cyclohexene to afford f2-methoxy-6-{5-oxazol-5-yl-lhiophen-2-yl}pyrimidin-

4 yll-(2-{ 4-methoey-nhony!)-cihyll-!UI!ine [240 mg, 73 %, Example 1 l(a)]. LCMS: Rr = S.99 

minntes, MS: 409 (M:+H). JC,,= 2,3 nM 

(b) f2-Methoxy-§-(3-oxazol-5-v!-pb!;l!Y])-pWmidin-4-yll-f2-(4-melhoxy-phenyl}elhyll-amine 

F=nploll(h) 

In a tobe is combined 3- [2-methoxy-6-]2-(4-methoxy-phenyl}-el.b.ylamino]-pyriolidin-4-yl}-

10 bem:aldehydc (200 mg, 0..55 mmol), locylmethylisocyanide (119 mg, 0.61 mmol), Ambersep 900 OH 

resin (1 g), ethylene glycol dimethyl ether (3.5 mL) and waler (3..5 mL). The tube is sealed and lhe 

mixture is boated to 85"C and stirred for 18 hours. The mDcture is allcwed to oool to ombienl 

temperature and filtered to remove the resin, and washed tlte resin with IO mL methanol. The 

combined filtrate and washings are concentrated by rolazy evaporator and lhe residue is subjected to 

15 flash colDDID chromatography on silica gel eluting \Yith 10 to 40% EtQAc ii:! heptane gmdient, to 

afford [2-methozy-6-{3-oxeml-5-yl-ohenyl)-pyrimidin-4-yll-f2.f4-metho!Y=Dh"nvJl-dhyll-"mine [65 

mg, 29.4 %, Exemple l l(b)J. LCMS: RT= 2.59 minnli:s MS: 403 (M+H). IC,,= 2.6 nM 

Example 12 

20 [6-CS Difluorometliyl-thioohen-2-yl}-2-methoxy pyrirnidin-4-yll-r2-(4-met1Joxy-phenyl}-ethyl}amine 

B>wnplo!l(h) Example 12 

A stirred milrtnre of S-{2-methoxy-6-[2-{4-methoxy-phenyl)-etliylamino]-pyrimidin+yl}-lh.iophene-

2-=haldehyde [300 mg, 0.81 mmol, Example 8(b)] Md diclhylaminosulfur trifluoride (213 µL, 1.62 

mmol) in DCM is heated to ref!mi: for 4 hon<S. A further quantity of diethyaminosulfur trifluoride (106 
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µL, 0.81 mmol) is added and stirring at reflux ls con~nned overnight_ The reaction mixture is poured 

into water and extracted twice with DCM. The organic eKtracls ore combined and dried over 

magnesium sulfate, fillered and roncenlrated. The residual solid is rubjected 1o flash column 

chromatography on silioa gel eluting wilh a mhcture of EtOAc 3Jld cyc!oheX3lle to afford ~ 

5 d ifluorometbyl-thiophen-2-yl}2-methozy-pyrimidin-4 -y !J -f2-{ 4 -mcthoxy-phcnyl}clhyl]-amine r 65 

mg, l7o/o, Example 12]. I.CMS: RT= 10.03 minute., MS: 406 (M:+H)_ re.,= 11 nM 

Example 13 

(a) f2-{4-Me!hoxy-pheuylkfuyll-f2-methoxy=6{5-pyrroHdin-l -yhnethyl-thiopben-2-yl)-

10 pyrimidin-4-yll-EIIIline 

-·]{~ 

A mixture of 5-{2-metboxy-6-(2-(4-methoxy-phenyl}-ethyiamino ]-pyrimidin-4-yl]-thiopheoe-2-

carbaldchyde (250 mg, 0.68 mmol, Exnmple 8(b)), pyrrolidioe (170 µL, 2.0J mmol) e.nd sodium 

trincetoxyborohyrlride (502 mg, 2-37 mmol) in MeOH (10 mL) and 1,2-dicli.loroethane (10 mL) is 

15 treErted with acetic: Acid {116 roL, 2.03 mmol) to bring the pH to 6.0, stirred at ambient temperature 

for 6 hours, end treated wi1h pyrrolidine (170 µL, 2,03 mmol) and sodium trincetoxyborohydride (502 

mg, 2,37 mmol). The reaction mixture is stirred at ambient temperature overnight concentmled by 

rotary evaporator. The residual gum is partitioned between EtOAc end satum.ted sodium bicarbonate 

sohrtioo. The orgnnic phase is separated, dried over magnesium sulfulll, fll!ered 3JJd conO<:llb:atad lo 

20 provide a solid, which is subjected to flash column chromatography on silica gel eluting with 11 mixture 

of ElOAc and "}'clobexane lo offortl f2-f4-methoxy-ohenyl}ethyll-f2-mclhoxy-6-(5-pmolidin-1-

yhnethyl-lhiooheu-2-y!}-pyrimidin-4-yll-ruoine [202 mg, 70'/o, Example 13(a)]. LCMS: R-, = 5.37 

minutes, MS: 425 (M+H). IC,.= 44 nM 

25 ~) C6-{4--Fluoro-3-IT2-methoxy-ethylamino}me!hy]]-Dhenvl}-2-melhoxy-pyrimidin-4-yl}[2:{4--

methoicy-pheuy lklhyll..amine hvdrochloride 
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A mixture of 2-fluoro-5-{2-melhoxy-6-[2-(4-rnethoxy--phenyl}-ethylamino]-pyrimidin+yl}­

b<=.aldehyde [300 mg, 0.787 mmol, Example 35ij)], 2-methoxycihyiarnine (170 µL, 1.97 mmol), 

sodium trlacetcxyborohydride (500 mg, 2.36 mrnol) and 3A sieves (500 mg) in DCM (7 mL) is stirred 

at :room temperature under a nitrogen aimosphere for 5 hour.;. The reaction mixture is tillered and !he 

filler cake is washed with DCM (50 rnL). The combined filtrate and washings are extracted with water 

(50 mL). The aqneOU'l extract is cxtmoied. with DCM (50 mL). The new organic ell'.trrult is W!l'lhed 

with water (30 rnL), with brine (30 mL), dried over sodium sulfate, filtered and concentrated by rntruy 

eVl!JlOialor, The resulting solid i.'I subjected to flash C<J!umn chroll1"fcgraphy on sillm ( 4_5 g) eluting 

10 with O to 8% MeO~I in DCM gradient to afford a solid. This malerial ii; treated with hydrogeo 

chloride in EtOAc and concentrated to afford f6-f4-flnoro-3-ff2-methoxy-ethylamino}methyD­

phenyl} 2-methoxy-pyrimidin-4-yJ)-[2-C4-melhoxy-phenyikthyl]-amine hydrochloride [260 mg, 

7So/o, furample 13(b)] as a solid. LCMS: RT= 1.98 micules, MS: 441 (M+H). 1IiNMR (300 MHz, 

CDCl1): 8 9.65 (IH, s), 82.7 (IH, s), 7.91 (IH, s), 7.47 (lH, ~ J=0.01 Hz), 721 {2Ii, d, J=0.027 Hz), 

15 6.85 (2H, d, J=0.027 Hz), 4.26 (2H, s), 4.03 (2H, s), 3.72 (6H, s), 331 (JH, s), 3.17 (2H, m), 2 (2H, t, 

J=0.024), 2.5 (2H, s). 

20 

(c) 4-f2-{3-f2-Methoxy-6-f2-{4-methozy-phenyl}-ethylaminol-pyrimidiri+y1J-benzy!amino} 

~henol hydrochloride 

A mixture of 3-{2-methoxy-6-[2-{4-rnelhoxy-phenyl)-ethylamino]-pyrimidin-4-yl}-benzaldehyde 

[80mg, 0.22 mmol, Example 35(u)], 2-(4-hydroxy-phenyl}-ethylamine (45 mg, 0.33 mmol), sodium 

cy!Woborohydride (16.6 mg, 0.264 mmol) and acetic acid (15 µL, 02.64 mrnol) in EtOH (2 mL) is 

"1irred at room temperainre under a oitrogen atmosphere for 17 hours. The reaction mixture is poured 

25 into saturated sodium bicarbonate solutioa (10 mL), and extr.ick:d with EtOAc (15 rnL). The exlntct 
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is concentrated and the residue subjected lo chromatography on silica gel, eluting wilh 5% ammonia in 

methanol. The material is treated with hydrogen chloride in ElOAc and concen!rnled LO afford 4-[2-

13- r 2-methoxv 4-[2-{ 4-met:hoxy-ohenyl}-ethy !amino J -nvrimidin-4-yll -bcnzylamino kthyll-pheno! 

hy<lrochlnride [55 mg, 51.So/o, Example 13(c}]as a sulid. LCMS: RT= 2.63 minutes, MS: 485 {M+m. 
5 JC"'=lOnM 

(d) N-0-Fluorn-5-f2-melho><y-6-[2{4-methm<y-phenvlbethylaminol-rooimidin4-yll-bcnzyl}-

N' N' -dimethyl-ethane-1 .2-dhuninc hvdrocblgrjde 

' "o 
10 A milcture of 2-fluoro-5-{2-methoxy-6-[2-{ 4-methrncy-pheny!}--ethylrunino ]-pyrimidin-4-yl}­

benzaldeb.yde [275 mg, on mmol, Example 35(1)], unsym--dimethylethylenediamine (217 µL, J.97 

mmol), sodium triacetoxyborohydride (500 mg, 236 mmol) end 3Asievcs (SQQ mg) in DCM (1 mL) is 

stim!d al room temperature llllder a nitrogen atmosphere for 5 hours.. The reaction mixture is filtered 

and the filter cake is washed wilh DCM (50 mL). The combined filtrate and washings arc Cldracled 

15 water wilh (50 mL) and the aqueous is extracted with DCM (50 mL). Tho new organic c:dracl is 

washed wilh water (30 mL), \vi.lh brin~ (30 mL), dried over sodium. mlfalc, filtered and concentrated 

by rotary ewporator. The resulting solid is subjected to flash column chromatography on silioa (4.5 g) 

eluting wilh 0 to 7% MeOH in DCM gradient to !lfford a solid !hat is dissolved in metlianol. This 

solution is treated with hydrogen chloride in EtOAc and concentrated lo afford N-(2-fluorn-5-{2-

20 methoxy--6-[2..( 4,rnelhoxy-phenvl)..ethylaminol-pyrimjdin-4-yll-boney J}N' N' -dimethyl-eiliane-12 -

diarnine hydrochloride [300 mg, 92%, Elcample 13(d)]. LCMS: RT= 2.04 minutes, MS: 454 (l'l'I+H). 

JC,.=56oM: 
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Example 14 

(a) ~{1 H-Benmlmid!!IDl-5-y!}-2-methoxy-pyrimidin-4-ylJ-[2-{ 4-methozy-ohenyD-ethy!J-amioe 

"' 

Slep I. A mhi.ture of 5-bromo-l-uityl-JH-benzoimida7rllo [439 mg, l mmol, Intermediate (26), 

5 prepared as descril>ed in Tetrahedron 56, 3245-3253, 2000], bis(pinacolalo)diboron (230 mg, I.I 

mmol), poWsium acetate (393 mg, 4 mmol), 1,l'-bis(dipbenylphasphino)fumx:ene­

palladillDl(II)dichloride DCM complexc (82 mg, 0.1 mmol), and dimethylsulfoxide (8 mL) l!lld 

dega.'l!led. with VRCUumfnitmgen seveml times, is stirred at 85"C for 2 hourn. The reactio11 milctor<i is 

partitioned between EtOAc and waler. The organic phase is separa!W and lhe aqueous phase furlher 

10 extracted with ethyl a<:elll!e. The c:ombined orgmric phases are dried over magnesium :mlfal<l, filtered 

and corn:entmted to provide a solid, which is 5Uhjected lo flash column chroma10grnpby on silica gel 

eluting with EtOAc and cyclohexane to afford l-trityl-IH-benzoimidazol-5-ylboronic acid [500 mg, 

lnlermediare (27)]. 

15 Step 2. By proceeding in a sjmi]ar manner as above in &ample I but substita:ting l-trityl-lH­

benzoimidazo]-5-ylborooic acid [Inlormediate (27)] for 5-{dibydroeylboryl}-2-1hiophenecarboxylic 

acid lhere is prepared !2-C 4 -mcthoxy-phIDJyll-cthylJ-[2-methoxy-6-{I -tritvl-1 H-benzoimidezol-5-yl}­

pvrimidin±vll-amine [Intermediate (28)]. 

20 Slep 3. A milClure of [2-{4-melhoxy-phenyl)·elhyl]-[2-methoxy-6-(l-trityl- ll{-bonmimida7rll-5-yl}­

pyrilnidio-4-yl]-amine [300 mg, 0.485 mmol, Jnterrned.!a!c (2K}J, DCM {5 mL), triflnororu:etlc acid (2 

mL) and water (5%) is stirred at ambient temperature. Tbe reaction mixture is concentrated by rotary 

evaporator to remove the solvcnL The residue is laken up in s!l!urated sodium bicarbonate solution and 
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lhis solutioo is extracted with ethyl acetate_ The eictract is dried over IIlilgneslwn sulfate, :tillered and 

concentrated to provide a solid, which i• subjected lo Ila.sh column chrcmalography on silica gel 

eluting wilh 5% MeOH in DCM to afford ffi.-f!H-benzoimidazol-5-yl}-2-methoxy-cvrimidin-4-yll-[2-

C4-methoxy-phenyll-¢'VD-runine [90 mg, 49'/o, Example J4(a)]. LCMS; RT= 4.73 minutes, MS; 376 

s (M+HJ. re,, =2.7 nM 

(b) f6-{IH-Benmtriazol-5-yll-2-methoxy-pYrimidin-4-vll-f2{4-mc!ho\y-phcnyl)..,\hy!J-!ll!linc 

By proceeding in B similar mlll!ller a.s above in Example 14{a) but (i) substituting 5-bromo-l-trityl- IH-

10 beorotriazole for 5-bromo-l-trilyl-lH-benmimidamle in Slep l to obtain 1-trityl-1H-bcn7..Caj"7,Ql-5-

ylboronic acid; (ii) mbstituting 1-trityl-IH-benzotriaml-S-ylboronio acid for 1-trilyl-IH­

b<:nzoimidazol-5-ylboronic acid in step 2 to obtrin [2-{4-methoxy-pheoylkthyl}-[2-methoxy-6{1-

biLyl-lH-b!rnzotrlaw!-5-yD-pyrimjdin±yll-amine (130 mg, 0.21 mmol); (iii) substituting [2-{4-

methoxy-phenyl}-elhyl]-[2-melhoxy-6-{1-trityl-IH-benzotriazol-5-yl}pyrimidin-4-yl]-amine for [2-

15 ( 4-metboxy-phenyl}-<illlyl]-[2-metboxy-6-(1-trilyl-I H-benzoimld=il-5-y l)-pyrimidin-4-y !]-amine in 

step 3, 1here i'l prepared [6..(J H -benmtriazol-5-yl)-2-me)boxy-pyrimidin+y!l-[2{ 4-metboxy-pbenyl}­

elhyll-amine [25 mg, 32%, E!mmple 14(b)], I.CMS; RT= 5.65 minutes, MS: 3n (M+H). 1H NMR 

[(CD,}iSO]: Ii 8.55 (lH, s), 7 (2H, m), 7.58 (IH, s), 722 (2H, d, J= 92 Hz), 6.85 (2H, d, J= 9.2 &), 

6.75 (lH, s), 3.95 (3H, s),3.n (3H, s), 3.55 {2H, m), 2.s {2H, t.,J= 6.8 &). 

20 

(c) 6- [2-Methoxy-6-[2{4-melhozy-phcnyll-cthylaminol-pvrimjdin-4-yl\-3H benzcoxazol-2--0ne 

By proceeding in a similar m3llller as above in Example l4(a) but (i) substituting 5-bromo- I-bilyl-I,3-

dihydro-benzoimidaml-2-ane for 5-bromo-J-trityl-lH-bcnzoimidazole in Step 1 lo obtain 2-oxo-2,3-

25 dihvdro-benzco)!!W)lc-6- boronic acid; (iii) substituting 2-axo-2,3-dihydro-benzooxazole-6- boronic 

acid for l-trilyl-JH-benroimiduzol-5-ylboronic acid in otep 2 to obtain 6-{2-melhoxy-6-[2-C4-

methoxy-pheny!}-ethylamino 1-pyrimid in--4 -y 11 -3-Ui ly 1-3H-1:uo1woxazt:11-2-one; (iff) substituting 6- (2 -

mo&oxy-6-[2-(4-melhoxy-phenyl}-ethylomino]-pyrimidin-4-yl}-3-trityl-3H-benzooxazol-2-one ((52 
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mg) for (2-( 4-meth Olly-phenyl)-elhyl]-[2-methoxy-6-{ J -trityl-1 H-benzoimidozol-5 -yl}pyrimidin-4-

yl]-amine in step 3, and suQjec!ing the c::rude product to flash column chromatography on silica gel 

eluiing with" mixture ofElOAc and cyclobeXllDe, there is prepared 6-£2-methQiry-6-f2-C4-melhoq­

pbcnyl}-efuylaminol-pyrimidin-4-yll-3H-benzoollaIDl-2-one [19 mg, 59o/o, EJ!ample 14(c)J, LCMS: 

5 R;= 5-84 minutes, :MS: 393 (M+H). 1HNMR [(CD,),_SOJ; 6 11.g (IH, s), 7.8 (IH, s), 7.5 (IH, s), 

7, lg (!II, s), 7. IS (2H, d, J = 9.2 !Iz), 6.85 (2H, d, J = 9.2 Hz), 6.6 (IH, s), 3.9 (3H, s), 3.7 (JH, s), 

3,55 (2H, m), 2_8 (2H, t,J= 6.8 Hz). IC,,= 7 nM 

10 

Example 15 

(•) 3 (2 Methoxy-6-[2-{4-methoxy-phenyll-ethyleminol-pyrimidin-4-yll-Phenol hydroghloride 

To a solution of 3-{2-Methoxy-6-[2-{4-methoxy-phegyl)-ethylamino]-pyrimidin+yll-pbenol [0.3g, 

Example 35(p)] in EtOAc is added a saturated solution of hydrogen chloride in EtOAc (3mL) and 1he 

resulting precipitate is filtered, and dried to affi:ud 3-12-melhoxy-6-f2-{4-methoey-uhenyl).. 

15 ethylamino]-pyrimidin-4-yl}-phenol hydrochloride (031g,Eimmple15(«)] es B solid. LCMS: Ry= 

2.55 minut<S, MS: 352 (M+H). 'H NMR [(CD3),SO]: 6 10.l (IH, hrs), 9.6 (IH, hrs), 7.64-7.54 (111, 

m), 734 (IH, t,J~ 8.1 !Iz), 7.21-7.12 (4H, m), 7.02 (JH, d,J= 7.5 Hz), 6.85 (2H. d, J= 8.4 lli), 6.67 

(IH, s), 4.06 (JH, s), 3.71 (JH, s), 3.7-3.6 (2H, m), 2.85 (2H, t, J = 7.2 lli). IC,.= 0.1 nM 

20 Ol 3 - f 6-[2-!2, 4-dichloro-phenyl}ethylamino 1-2-methoxy-pyrimidin-4-yl l -benzoic 2cid 

hydrochloride 

A suspension of 3-{ 6-(2-{2, 4-dichloro-pbenyl}<>lhy ]amino ]-2-melhoxy-pyrimjdin-4-yl J ,benzoic acid 

[0.2 g, &:ample 35(w)] in DCM and MeOH is !realed with a saturated solution cf hydrogen chloride 

25 inEtOAc (O_S mL), and chromatograph<>d on silica gel eluting wilh 10% Me:OH in DCM to provide 

(~. j 
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the product which is dissolved in aceionitrile I waler I hydrochloric acid, and lyophilized to give~ 
f2-(2.~-dicbloro-pbenylkthylamino]-:!-methoxv-pyrimidin-4-yll -benzoic acid hydroch~ [172 
mg, E~ampJe 15{b)] as a solid. LCMS: R;=2.72 minutes, MS: 417 (M+H). 

(o) 3-{6-[2-{2-Chloro-.6-tlnoro-pheny\}ethyJarninol-2-metho"V-PWmidin-4-yl}-benzoic "cid 
hydrochloride 

M 
I :1 

0~~.~0CH, HCI 

A solution o f 3-16-[2 -{2-chloro-6-fluoro-phen yl}-ethyJamingl-2 -methoxv-nvrimidin-4 -y 1 J -benzoic 

.il£jg_ [O.l g, Example 20(b)] in DCM and MeOH is treated with a saturated solution of hydrogen 

10 chloride in EtOAo (2 mL) and the mixture is concentrated, dis:solved in acotonitrile and water, 3Ild 
lyophilized to afford 3- (6-[2-0-chloro-6-nnnffii!henvl}-efuy ]amino 1-2 -metboxy-nyrimidin-4-yl J -
henzoic acid hydrochloride [83 mg, Example 15(c)) '1.! a solid. LCMS: RT= 2.~5 minules, MS: 402 

15 

(M+H). 

"' 2-0-/6-12-{2.4-Pich!oro-phenyO-efuvlaminol-2-mclhoxr pyrimidin-4-yll pheny\)-2-metlwl-

A solution of 2-{3-{ 6-(2-{2, 4-dicli.lcro-phenyl)-ethy !amino]-2-methrucy-pyrimi din-4-yl }-pheuyi)-.2-

methyl-propionic acid [4.3g, 9.35 mmo~ Exnmple 49(b)] in MeOH is trealed with I M hydrngcn 

2(1 chloride in ether {18 mL). The mixture is evaporated and the resulting oil is dissolved in acetone {10 
mL). After 2 IIlinn!e:s a solid p.-ecipitl!ed. This ill filtered glviog 2-0-(6-[2-(2.4-Dichlnm-*'nyfl­
c!hvJaminn J-2-methoxy-pyrirnidin-4-yl l-ph enyl)-2-m etlivl "propiQnic acid hydrochlorida [ 4 . 04 3 g, 
87o/o, Example 15(d)] as a solid. LC/MS: RT= 2.42nrinutes, MS: 460 {M+H). 1HNMR [(CD,),SO]: Ii 
12.4 (IH, br s), 7.36 - 7 .8 (7H, m), 6.6 (IH, s), 4 (3H, s), 3.7 (2H, m), 3.02 {2H, m), 1.54 (6H, s). JC,, 

25 =OjnM 
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Example 16 

(a) f2.{3.4-Dimcthoxy-phenyl}-ethyll"f6-0.4-dimortb.oxy-pheayl}2-methylsulfimyl-pyrimidln-4-

yll-amine 

,., 

l\umplo I<(•) 

5 Step J. A mixture of 4,6-diehloro-2-methylsulfunyl-pyrimidine [1 g, 5.1 mmol, 1ntennediete (29)], 

3,4-dimethoxy-phenylethylamio.e [0.9S g, 5.4mmol, Wermediate (30)], and sodium bicarbmmte (0.86 

g, IO mmol) Jn EtOH (5 mL) is heated to reflux. After "1il'Ting at 65°C for 4 holll"S the mixturo is 

dilutW wHh Wllier and filterod. The solid is washed wilh water, and dried to affurd {6-cltlgro-2-

methylsuJfanyl-pyrimidin-4-yD-!1-Q 4-dimethoxv-phenyl}-ethy\J-amine [1.8 g, Intermediate (31)]. 

I 0 LCMS: RT= 3.25 minutes, MS: 340 (M+H). 

Step 2. By proceeding in a similar manner to Example 35(o) above but substibrting oommercially 

available 3,4-dimethoxy-phenyl-boronic acid [nrter:mediate (32)] for 2-methoxy-5-pyridyl-boronic 

acid, and. ( 6-cbloro-2-methylsulfanyl-pyrimidln-4-yl)-[2-(3 ,4-dimethoxy-pheily l)-ethyl]-amine [ 0 .57 g, 

15 Intennedinie (31 )] for ( 6-chloro-2-metho;<y-pyrimidin-'1-yl)-[2 -{ 4-metboxy-phcnyl)-ethyl]-am.ine, and 

subjecting the crude reaction product to flosh column chromatography on silii:<l gel e]ntiog wiili 50o/o 

EtOAc in heptane, ill.ere is prepared [2-0,4-dimethoey-phenyl}ethyl]{6-f3.4-dimethoxy-phenvl}-2-

methylsulfanyJ-pyrimidin-4-yll-amine [0.73 g, Example 16(a)]. LCMS: RT= 2.72 minulo:s, MS: 442 

(M+H). 

20 

(b) :!:..[§-[2 -(3 ,4-Di fl!eth!!XV-pheny 1)-etlrylEllilino 1-2-mclhy!Sl!J fimvl-pyrjlnidin-4-y 11,b"" 7J?i c acid 
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By proceeding in a similar manner lo Example 16(a) ebove but using commercially aVllilable 3-

c3'baxy-phenyl-boronic acid, and ( 6-cli I oro-2-melhylsulfuny ]-pyrimidin--1-yl}-[2 -{3 , 4-<Jimethoxy­

pheny!}-elhyl]-!lll1.ine (0.57 g) in Step 2, and extraetiog the reaction mixture {adjusted to pH 2) with 

5 ELOAc followed by evaporation of the organic extrru:t, there is prepared 3-16-[2-{3.4-dimethoxy­

oheny[)-ethylaminol-2-methylsulfonyl-pyrimidin-4-vl\-henwic acid [0.48 g, Example 16(b)]. LCMS: 

10 

Rr=2.7S minnle:s, MS: 426 (M'.+H). !C,0 = 243 TIM 

( o) [2 -{ 4 Melhoxy-phenyl ktby!I-! 6-{3 -me!hoxy-phenyl}-2-methyJsulf any] pyrimidin-4 -yll-amine 

By proceediog in a similar manner to Example J6(a) above but (i) substituting 4-methoxy­

phcny!elhylamine for 3,4-<limetb.mcy-phenylethylamine, in Step l, lo obtain /6-chloro-2-

m!l!hyIBnlfanyl-pyrimidin-4-yl}-[2..(4-methozy-phenyl}ethyll-amjne [3 g, MS: 310 (M+H)] and (ii) 

substituting the ( 6-<:hloro-2 -methylsulfanyl-pyrimidin-4 -y l}-[2-( 4-methozy-phenyl}-ethyl}amine ( 1 g), 

15 for (6-cliloro-2-methoxy-pyrimidin-4-yl}-[2-{4-methoxy-pbenyl)-ethyl]-amine, and substitut:Wg 3-

mefuoxy-pbenyl-boronic acid for 2-methoxy-5-pyridyl-horonic acid, in Srep 2, and subjectiog the 

<:rude product lo short·path silica chroma!Ogr.lphy elutiog wilh ethyl acetate, there is prepared [2-(4-

meUimcy-phenyl}-etlryll-f 6-(3 -methoxy phe.ayD-;?.-methy!sn lfanyl-pwimidin-4-yll-amine [ J _S g, 

Example 16{c)]. MS: 382 (M+H). 

20 

fu!!mple 17 

( e.) [2.(3 4-Dimethoxy-p_henyll-ethylJ-[ 6-(3 . 4-dimel.boxy phenyl} 2-i.'oproooxy-pyiim idin-4-y 11 

""" 
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-·~ 
Step 1. A oolution of [2-(3,4-dlmethoxy-phenyl)-ethyl]-[6-{3,4-dimethoxy-phenyl}-2-methylmtlfanyl-

pyrimidin-4-yl]-auiine [0.7J g, 1.68 mmol, Example 16(a)] in DCM (12 roL) i• !rea!ed with 3-

chloroperoxybenzojc acid (70%, 0.9 g, l.6 mmol). Af\C(" 3 hourn al 20°C, lhe nrixturc is quonched with 

5 I M sodium hydroxide oolution (10 mL), and extrecied twice with DCM (50 mL). The combined 

extracts are dried over magIIO:Sitlm sulfate, filtered, concentrated, 3lld the residue subjected to 

chromalogmphy on silica gel eluting with 70% EtOAc in heptane lo afford f2-0,4-dimelhoxy­

pheml!}c!lwll-f6-(J,4-<1imethozy-PhenvD-2-me!hancsuJfonvl-oyrimidin+yn-amine [0.51 g, 64%, 

Intermediate (33)]. LCMS: RT= 2.97 minules, MS: 474 (M+H}. 

JO 
Step . 2. A solution of (2-(3, 4-dime lhoxy-pheny 1)-clh.y I]-[ 6-( 3, 4-diro cthcacy -p heny I}-2-

methane:sulfonyl-pyrimidin-4-yl)-amine [200 mg, 0.42 mmol, fntennediate (33)], and isopropyl 

alcohol (1 mL) in N,N'-dhnethylforrnmride (2 mL) at 0°C is treated wilh sodim:n hydride (611"/o, 102 

mg, 12 7 llUllOJ), After I boor at 20°C, the mixture is concentramd, and extracted twice with EtOAc 

15 (50 mL). The combined extracts are washed Lwice with water, dried over magnesium sulfate, filtered, 

aod concentrated. The residue is !<llbjccted to chromatography on silic.a gel eluting with 60% EtOAc 

in h"!'fi!De to afford f2-{3 4-<1.imethoxy-phenvD-ethvl)-!'6-Q 4-dimethoxy-phenyl}2-isopropoxy­

ovrimidin±yl]-amine (0.15 g, 79%, Example 17(a)] LCMS: R7 = 2.57 minnle:s, MS: 454 (M+H}. 1}1 

.NMR.(300 MHz., CDC!,) 8 7.64 (IH, d,J=2.l Ifz), 7.55 (lH, dd,J= 8.4, 2.4 Hz), 6.91 (lH, d,J= 8.4 

20 H:i), 6.86-ti.76 (JH, m), 6.3 (IH, s), 5.43-5.34 (IH, m), 4.83 {lH, hrs), 399 {3H, s), 3.95 (3H, s), 3.89 

(3H, s), 3.75-3.65 (2H.m), 2.91 (IB, ~J= 6.9Ih) 1.45 (61:1, d,J =6Hz). IC,0 =6728TIM 
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(b) [fl_-(3.4-Qjrnelho;JY=P.henyl}2-eU!oq-pyrimidin-4-yll-!2-0.4-dimethoxy-phenyll-ethyll-!!tn.inc 

''" 
By proceeding in a oimilar m"'111BT io EJ{lltnp!c 17(a) above but substituting EtOH for isopropyl 

alcohol and 1,2-dimethoxyelhanc for N,N'-dimcthylfurmamide in Step 2, and subjecting the crude 

5 product lo a short-path silica gel filtration, there is prepared f6{3,4--dimethozy-phenyl}-2-ethoxv­

pyrimidjn-4-yll-[2..(3 4-dimelho>ry-pheny!}ethyll-amine [54 mg, Example 17(b)j. LCMS: RT= 2.62 

minutes, MS; 440 (M+H). IC,,=655 nM 

Example 18 

I 0 [2-E~1yl-6-{3 -uiethoxy-phenyl}pyrimidin+ill-(2-{ 4-mcthoxy-pb §!!Y]}e!hy]J-amine 

&mnplo 16(c) ,. 

ExamploJ8 

Step 1. A solution of !2-{4-methoxy-phenyl}-clhy!]-[6-(3-methoxy-phenyl)-2-metby1'u\faoyl­

pyrimidio-4-yl]-amiue [1.5 g, 3.9 mmol, Example 16(c)] in DCM (30 rnL) is trea.led with 3-

r::hloroperoxybenzoir:: acid (70'Yo, 2.1 g, 8.6 mmol). After 3 hOllIS at 20°C, the mixture is filtered 

15 through basic alumina eluting with ethyl acelat£, nnd the solution is co.nceutraled_ The residue is 
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subjected lo clmnrnrtogmphy on silica gel eluting with 50% EtOAc in heptane lo afford [2-

methanesulf onyl-6-(3-methoxy-phenyl}-pyrimldi n-4-yl]-[2 -{ 4-methmcy-pheny!}-ethy !]-amine [ J g, 

62%, 1nterniediate (34)] MS'. 414 (M+H). 

5 Step 2. A solution of [2-me!hanesulfonyl-6{3-melhoxy-phcnyl}-pyrimidin-4-yl]-[2-{4-methoxy­

pheoyl}-ethyl]-!IIDine [0.14 g, 0.34 mmol, 1ntermedia!e (34)] in THF (5 mL) is tree.led with a 1 M 

solution of ffihyl mognesium bromide (5 mL, 5 mmol) at-50°C. The reaction mixture is allowed to 

wann to room !emperahlre over 2 hours the treated witl!. MeOH (0,5 ml.), concentrated, and 

partitioned between EtOAc and waler, The aqueous phase is furtherexlracled with ethyl acetate. The 

I 0 residue is sul;ijecl.eil io cltromatography on silica gel elnting wilh 40o/o EtOAc in heplmle to affinrl Jl: 

ethyl-6-C3-methoxv-ph"1)y ll-nyrim idin-4-¥ ll-!2..( 4-melhoxy-phenyl}-ethyl]-amioe [89 mg, 72o/o, 

Example 18]. LCMS: RT=2.38 miuuLes, MS: 364 (M+Ii). IC,,=219 oM 

Example 19 

15 6{3-Meilioicy-pheuyl}N'4*-[2-{4 methoxy-phenyl}-ethyl] N*2* .N*2*-dimethyl-pfilmidine-24-

djamjne hvdrooh!oride 

A solution of [2-metlumesu!fonyl-6-(3-methmcy-phenyl}-pyrimidin-4-yl]-[2-{4-mefhoxy-phenyl)- _,-, 

ethyl]-m:nine [200 mg, 0.42 mmol, Irrtermediate (34) prepared as in F..xample 18, step l] in a 2M 

20 solution of dimethyla.mine in MeOH (2 mL, 4 IDJllol) is heated to 150"C fur 20 minutes in a 

Microwave. The mixture i.s coocentmled, and lhe residue is snbjecled to chrom.tography 011 silica gel 

eluting v;ith 70% EtOAc in heptane ki alforrl 6-(3-me1hQ)cy-phenyl}-N"4*-I2-{4-melhoxy-ohenyl}­

ethyJ]-N*2*.N*2*-dimethvl-pyrimidine-2.4-diamine. whic:h is tre!l!cd with a solution of saturated 

hydrogen chloride in EtOAc (1 mL). The resulting precipillrte is filmred and dried to affon:l 2:0:. 

25 mclhoxy-phenyl}N*4*-!2..(4-me!hOXV'"{lhenyl}ethyl]-N*2* .N"2*-dimetbyl-oyrimidine-2.4-iliaminc 

hvdrochloride [0.11 g, 70%, Example 19] as a solid. LCMS; RT= 2.85 miniru.s, MS: 379 (M.+H). 1H 

NMR (300 MHz, CD,OD) .S 7.46 (lH, t, J= 8.1 Hz), 7.26-7.l (SH, m), 6.83 (2H, d, J= 8.1 Hz), 627 

(IH, s), 4.SS (JH, hrs), 3,87 (3H, s), 3.74 (3H, s), 3.71 (2H, t, J = 7 2 Hz), 328 (GH, s), 2.89 (2H, t, J = 

7.2 Hz). IC,,= 4652 !!M 

30 

F.xrunple 20 
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(a) 2-Fluoro-S-12-m ethoxy-6-[2 -{ 4 metlioxy-pJi cnyl}cthy!arn !no l-pvrimidin-4-yl}-benzoie acid 

0 

orn, 

' 
A solution of 2-fluoro-5-12-metliozy-6--[2-{4-methoxy ohenyl}ethylaminol-pYrimidin±yll-

be!IZllldehyde [120 mg, 0.31 mmol, Exru:nplc 35G)J '11Jd 2-methyl-2-buten.e (2.93 mL, 28 mmol) in t-

5 butanol (4mL) and TIIF (2 mL), is treated wilh a solution of sodium dihydrog;cn phosphate 

monohydrate (303 mg, 2.2 mmol) and sodium chloritc (0.28 g, 3.2 mmol) in Willer (2 mL) at room 

temperature. After 15 hours al 20°C, lhe mixturn is COJJoentraled and diluted with water. The mixture is 

adjll51:ed lo pH 3 Bild lhe rcsu!ling; solid is filtered and dried to afford 2-fluorg-5-£2-metbozy-6-[2-{4-

metboxy phenyl}ethylarninol-pyrimidin-4-yll-benzoie acid. [ 118 mg, 96"/o, Example 20{a)]. LCMS: 

l 0 RT~ 2.38 minutes, MS: 398 (M+H). IC,0 = 0.4 nM: 

(b) 3-{ 6-(2 -{2-Chloro-6-flnorn-phcnyl).cthylaminol-2-methoxy-pvrimldin-4-yl I -benZQie aci<! 

By proceeding in a similar manner Lo Example 20(a) above bul substituting 3-{6-[2-{2-ehloro-6-

15 flu oro-phenyl)-ethylamino ]-2-mcthoxy-pyrimidin-4-yl }-benzaldehyde [Bl<ample 3 S(v)] for 2-fluoro-5-

{2-methoxy-6-[2-( 4-methoxy-pheny 1)-ethyl!unino ]-pyrinridin-4-yl] -benzaldehyde, there is prepared 3 -

{6-[2-<2-ehloro-6-fluoro-phenyl}e!l!yJ=ino]-2 metho"Y nvrirnidiu-4 yl}-benroic atjd [I g, Example 

20(b )]. LCMS: RT- 2.92 minnlo.s, MS: 402 (M+H). 

20 (o) 2 Methoxy 5 12-me!hoxy-6-fU 4-methoxy pheny]}ethy]arninoJ-pVrimidin-4-yll-benroic acid 

HO 
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By proceeding in a similar manner lo Example 20(a) above but sub.>tihrting2-meihoxy-5-{2-melhoxy-

6-[2-(4-rnethoxy-phenyl}ethylaminoJ-pyritnidin-4-ylj-beozaldehyde [120 mg, Example 35(y)] for 2-

fluoro-5 -{ 2 -rnelhoxy-6-[2-( 4-melhoicy-phenyl)-elhyle.mino ]-pyrimldin-4-yl }-beo:mldehyde, there is 

prepared 2-methcrxy-S (2 mctho"Y-6-fH4-methoxy-phenyl}clhy!Mnino]-pyrimidin-4-yl\-b=a:iic 

5 acid [150 mg, Example 20(c)]. LCMS: R,=2.22 mlnutes, MS: 410 (M+H). 

JO 

Example2! 

(a) [2-Mctbo:cy-6-f I -oxy-owidin 3 yll-pyrimidin-4-vn-[2..{ 4-melhoxv-phenyl)-elhvJJ-amine 

""' 

A solution of [2-mefuoxy-( 6-pyridin-3-yl}-pyrirnidrrt-4-yl]-[2-( 4-metlioxy-phen y l}-"1hyl]-omioe [0.24 

g, 0.71 mmal, Example35(x)] in DCM (10 mL) is treated wilh3-chloroperoxybenzoic acid(70o/o, 0.21 

g, 0.85 IlllIIOI). After 15 hows at 20"C, the mixturE is quenched with 2 M sodium bydrOJ<ide solution 

(10 mL), and extracted twice wilh DCM (50 mL). The combined cxtrncts are dried over magnesium 

15 sulful.e, filtered, concentraled, and su\!iected to chromatography on silica gel clnling with So/o MeOH 

in DCM to llffon:l [2-methoxv-6-(1-oxy-pyridin-3-yl}pyrimidin+yIJ-[2-<4-melhoxy-phenyl}et!ryl]­

amioe [0.14 g, 56o/o, Example21(a)] LCMS: R,=2.69 minutes, MS; 353 (M+H), ICso= 149 nM 

(b) [2 -(2,2-Difluorn-benw [l 3 ]dip;Jol-5 -yl}ethyl]-[2-metho>ty&(l -ozy-pyridin-3-yl)-pyrimidin-

20 4-yll-11D1ine 

By proceeding m a similar mllililer lo E=plc 2l(a) brrt rublltituling [2-(2,2-difluoro­

bew.o[ 1,3 Jdloxol-S-yl}efuyl]-(2-methoxy-6-pyridin-3-yl-pyrirojd io-4-yl)-amine /21 mg, 0. 0 544 mmo I, 

see example 46(b)] for .[2-( 4-melhoxy-pheny l)-ethyl]-{2-metboxy-6-jl}ridin-3-yl-pyrimidin-4.yl} 

25 amine with chloroform as solvent and sulajecting 1he product to silica b'Cl cbromalogmphy eluting 
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with 0 - JOo/, MeOH in DCM, there is µ-epared f2-(22-djf!uoro-bwm113Jdioxol 5.-yl}-e!hyll-[2 

m.!'.!1!0Y-6.(l-oxy-pyridin-3-yll-oyrimjdia-4-yll-amine [20 mg, Example 2\(b)] as a solid. LC/MS: RT 

= 2.85 minllles, MS: 403 (M+H). 1H NMR (JOO MHz, CDC!,):~ 8.8 (IH, s), 8.2 (IH, m), 7.&4 (IH, 

m), 734 (IH, m), 6.86 - 7 (3H, m), 6.36 (lH, s), 5.36 (IH, brm), 3.99 (3H, s), 3.69 (2H, m), 2.96 (2H, 

5 m).rc,.=21ssnM 

IO 

Example 22 

{a) 2 -0-! 2-Me thwy-6 12 -( 4-m~oxy-phenyD=<:thylarnino )-pyrimidin-4 -yll -pheooxy}.2-methyl -

propionic acid ethyl ostcr 

A mixture of 3-(2-melhoxy-6-[2-(4-methoxy-phenyl)-ethyiamioo]-pyrimidin-4-yl)-phenol (400 mg, 

1.14 mmol, EJ<ample 35(p)J, Cs2CO, (1.1 g, 3.41 mmol), and elliyl 2-bromo-2-melhylpropiorurte (0.5 

mL. J.41 mmol) in N,N'-dimethylforrnamide (4 mL) is heated to 60'C for JS hOllIS. The reaction 

mixture is diluted witb. water, and 6Xlracled with ethyl acetate, The extracts are dried over magnesium 

15 sulfate, :fi.ltered and concentmled. The residue is subjected to chromatography on silica gel eluting 

with 50% E1.0Ac in heplane to affurrl 2-0-{2-methoxr§-!2-{4-methoxy phenyD-erhylamiaoJ 

pyrimldin+yll pbeaoxy}2-methyl-propionic acid ethyl ester [0-33 g, 62o/o, &ample 22(a)]. LCMS: 

RT=2.95 minutes, MS: 466 (M+H). IC..,= 60nM 

20 ~) (3-12-Mejhoxy-6-[2-f4-methoxy-phenyl}ethylaminol-pyrimidin-4-yJ\-ph!!!Jm..y}-aoetic acid 

methyl ester 

By proceeding in a similar manner to Example 22(a) hut suhs~rutingmetbyl bromoaoeta!e for ethyl 2-

25 bromo-2-methylpropio11ate, and o"'T)'ing out the =iotlon et roorn Wmperature, there is prepared il=il: 
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meth ozy-6-(2..(4-melhou-ohenylktltylamino J-ovrimidin-4-y! l -nheool<'f}acctic acid me(hy! ester 

[~JO mg, E"'1Illple 22(b)]. LCMS: Ry=2.52 minutes, MS: 42.4 (M+H). 

{ c) .0-[6--[2 -f2. 4-Dicb I oro-nhcnyl}c!]zy lru:ninn 1-2-melhoxy-pvrimidin-4-y1} -p henoxy)-acetic acid 

5 methyl est\'! 

By proceeding in a similar mariner to Example 22(a) bul subs~tu5ng methyl bromoacclalc for ethyl 2-

bromo-2 -methylpropionate, and substituting 3 -{ 6-[2-{2,4-diclt!oro-phenyl)-ethy !amino ]-2-methoxy­

pyrimidin-4-yl} -phenol [Example J S{i)] for J-{2-methoxy-6-[2-{ 4-methoxy-phenyl)-etb.y !amino]-

I 0 pyrimldin-4-yl]-pheuol, and carrying [lilt die reaction at mom temperamre, there is prepared (3-16-{2-

(2, 4-dichloro-ohenyl}ethylamino 1-2 -melhoxy-pyrimidio-4-y!}-phenoxy}acet:ic aci ti mcthy l ester [ 4JO 

mg, Example22{c)J. LCMS: R1 =2.88 minutes, MS: 462 (M·•Ii). IC,.= 0.6 nM 

(d) (5 f6-!2-f2-Chloro-6-J1uoro-phenyl)-ethy!amjnol-2-me1hoxy-pyrimjdin-4-yl}-2-oxo-2H 

15 pyridW-1-yl)..acetic acjd mef]Jyl ester 

0 

By proceeding in " similor mmmer to Exmiple 22(a) but substituting methyl bromoacelate for ethyl 2-

bmmo-2-melhylpropio!lllte, and su bstitutio g 5- { 6-[2-{2-chloro-6-fluoro-phenyl}ethy ]amino J-2-
melhmcy-pyrim.idin-4-yl}- IJI-pyridin-2-one [Example 32] for 3-[ 2 -methoxy-6-[2-{ 4-methoxy-pheny 1)-

20 ethylru:nino]-pyrimidin.-4-yl]-phenol, and carrying oul lhe reaction at room temperature, there is 

prepared ( 5 16-{2-C2-ch loro-6-fluoro-ohenyl}ethylam ino 1-2-methoxy:uuimjdi n-4 -y I) 2 -oxo-2H­

pyrid in- I yl}acetic acid mc!lry! ester [400 mg, Example 22(d)]. LCMS: R1 = 2.89 minutes, MS: 447 

(M+H). IC..= 14 nM 

25 (o) 0-!6-[2.{2.4-Picb!oro-phenv!}ethylamino)-2-methw-pvrimidin-4-yll-ohenoxvl..acelonitrile 
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By proceeding in a similar mBIIIler to Example 22{a) but uslng bromoacetonitrile (0.11 ml.., I .5 rmnal) 

and 3-{ 6-[2{2,4-diehloro-phenyl)-ethylamino]-2-methoxy-pyrimidin-4-yl}-phenol (400 mg, J .02 

mmol, Example J5(i)], Cs,CO, (0.98 g, 3 IWDol) and N,N'-dimethyJ.furmamide (2 mL) and carrying 

5 out the =ction al roam temperature lhere is prepared 0-£6-!2-<2.4-c\ichloro-phenyl}ethylaminol 2-

mclhozy-pvrimidin-4-yll-phenoxy}-acelonitrile [Example 22(e)]. MS; 429 (Jl/l+H). IC511 = 0.4 oM 

IO 

(t) U:..li:f2-C2-cb!.oro-6-fluora-phenyl}etltyleminol-2 melhoxy-pyrimjdin-4-yl}-phenoxil-

acetonitrile 

By proceeding in a similar lllllilller lo Example 22(a) but IL'ling bromoac:etonitrile (O.I I mL, 1.5 mmol) 

11Dd 3 -{ 5-[2-(2-cbloro-6-lluoro-pheoyl)-ethylamino }2-methoxy-pyrim.idin-4-y l}-phenol [.l 00 mg, 

Example 45(e)], Cs,CO, (0.785 g) 11Dd N,N'-dimelhyllimuamide (2.7 mL) and carrying out lhe 

reac~on at room tempe;rature !here is prepared (3 f6-[2-{2-chloro--5-fluoro-phenv!):et:hyl•mjno] 2 

15 metho><v-pyrlmidin--1-yll-phenoocy}acetonitrile (300 mg, Example 22(f)] as a solid. LC/MS: 413 

(Jl/l+H). 

Example 23 

(a) 2-{3 {2 Metlioxy-6-[2-{ 4 -methoxv-phenyl).-etliylmnino ]-pyrimldin-4-yl I phenoxyl-2-methyl 

20 pwpi<m.jc "cid 

A solution of 2-(3-{ 2-methoxy-6-{2 -{ 4-methoxy-phenyl)-ethy lemino ]-pyrim idin-4-y I }-phenoxy)-2-

methyl-1Jmpionic acid ethyl ester [330 mg, 0.7 mmol, Example 22(a)] in a 2M solution of sodium 
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hydroxide (5 mL, JO mmol) in MeOH (4 mL), THF (2 rnL) and \Va!er(4 mL) is heated to 60"C for 30 

minutes. After an additional 5 hollIS at room temperature, the mixture is ooncentrated, and diluted wilh 

water !Ind ethyl acetate. The solution ls acidified with dilute hydrochloric acid to pH, 2.0, and extracted 

with ethyl acel.a.le. The extracts are dried over magnesimn sulfute, filiered, and concentrated[(> alford 

5 2-0-{2-melhW:§:f2-f4-methoxy-phenyIHthylaminol-pyrimidin-4-yll"Phenoxil 2-methyl-p[Qpionic 

acid (0-21 g, 72'/o, fuinnple23(a)], LCMS: RT~2.47 minutes, MS: 43g (M+ll). 

(b) (3- ( 2-Mcthoxy-6-(2{ 4-methoxy-phenyl)..ethy!=ino J-pyrimidin-4--yl 1-Phenoxv}acctic acid 

10 By proceeding in a similar manner to Example 23(a) but sub5titu.ting (J- (2-methoxy-6-[2-{4-methoxy­

phenyl)-ethyhu:nino ]-p)lrimidin-4-yl}-phenoxy)-acfil.ic acid methyl esrer [Example 22(b)J fu- 2-{3-{2-

methoxy-6-[2-{4-methoxy-phcnyl}-elhylamino J-pyrimidin-4-ylj-phenoxy}-2-methyl-prcpionic acid 

ethyl ester, and Mri]ling out lhe reaction at room trmpernture, there is prepared (3-{2-melhoxy-6-[2-

f4..melhoxv-phenyl}ethylaminol-pyrimidin-4-yll-phenoxy).-acetic acid [297 mg, Example 23(b)]. 

15 LCMS: RT=2.22 minutes, MS: 410 (M+H). 

(c) <5-/6-[2.{2-Chloro-6-f!uoro-phenvl}ethylaminol-2-melhoxy-pyrimidin-4-yJJ-2-oxo-2H-

nyridjn-1-yl)-aoetic acid 

20 By proceediDg in " simil!tt mllIIIlcr to Example 23(a) but subllituting (5-(6-[2-{2-chloro-6-fluoro­

pheny l).e thylrunino ]-2-methoxy-pyrimjdla-4-yl }-2-ruto-2H-pyridin- l -yl)-acetic acid methy I 631.er 

[Exmnple 22(d)] for 2-{3-{2-methoxy-6-[2{4-methoxy-phenyl)-elhylamino]-pyrimidin-4-yl}­

pheno><y}-2-melhyl-propionie anid ethyl osier, and cmrying out the reaction at room temp6fll!nre, lhere 

is prepared (5- f 6-12-<2-chloro-6-ftllOro-phenyll-ethylamino J-2-methoxy-pyrimidin-4-yl \-2-oxo-2H -

25 pyridin-J-yl}=;icetic acid (79 mg, Example 23(~)]. LCMS: RT= 228 minut"", MS: 433 (M:+H). IC,,= 

0.3 nM: 
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( d) 2 -{3-{ 6-[2 -{2.4-Dichloro-pheny ll-ethylamino 1-2-methoxy-pyrimldi n-4-y 1 l -phen oxy)--2 -

methy!-proplonlc acid 

5 By proceeding in a similar monner to Example 23(a) hul substituting 2-{3- [6-[2-{2,4-dlcl!lorn-phenyl}­

elliylemino J-2-melhoxy-pyrimidin-4-yl}-phenmcy}-2-methyl-propionic acid ethyl ester [41 0 mg, 0,81 

mmo~ Exlllllple 4 2] for 2-(3 - (2-methoxy-6-[2-{ 4-methoxy-pheny I}-<liltylam ino ]-pyrimidin-4-yl ] -

phenoxy}-2-metltyl-propionic acid ethyl ester tllere is prepared 2-{3-{6-[2-G.4-dich\oro-phenyl}­

ethylaminol-2-metttoxy-nvrimldin-4-yll-ohenoill2-metb.yl-Pronionic acid [3&6 mg, 100%, Example 

10 23(d)] as a solid. LCMS: RT=2.63 minutes, MS: 476 (M+H). 

( e) 2 -CblorQ-5-f2-methozy-6-f2-{ 4-metboxy-pheuy])-etby lamino lilvrimidin-4-yl 1-benwic acid 

~hloride salt 

"'""' 
15 A solution of 2 -chlorn-5 - [2-methoxy-6-.[2-( 4-me!hoxy-phenyl)-cthylamino ]-pyrimidin-4 -yl }-benzoic 

acid etb.yl e.>ter [120 mg, 027 mmol, Example 35(z)] and sOOium hydroxide {2 mL, 4 mmol, 2M) in 

MeOH {B mL) and waler (2 IDL) is stirred fur 15 honrn al 60°C. The mixture is concentrated, and 

diluted wl1h water and ethyl aoe!ate. The mixture i.!l acidified wilh dilnle hydrochloric acid In pH, 3, 

and mrtracled with ethyl acetate, The combined extracts o.n;: dried over i:naguesium s11!fate, fi!~ and 

20 conc<>ntrek:d. The residue is treated with saturated hydrogen chloride in ElOAc and concontra!ed lo 

afford 2--<:hloro-5-12-methozy-6-!2..( 4-methoxy-nhenylkthylaminol-pyrimidin-4-yll-benzoic acid 

hvdroohloride sail f!Ol mg, 82%, Example 23(e)J. LCMS: R~=2.47 minutes, MS: 414 (M+H). 

Example24 

25 (•) [2-(4-Metb.oxy-ohenyll-ethyJl-12-methoxy-6-(3-{JH-Letrawl-5-yl}phenyll-pyrimidin-4-yll-
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A solution of 3-{ 2·methnxy-6-[2{ 4-methoxy-phrny 1)-cthylamino ]""Pyrimid in.4 -yl) -benronitri!e [0 .12 

g, 0.33 rnmol, Example 35(t)], trimethylsilylazidc (0.22 mL, 1.65 mmol) and dibutyllinoxide {41 mg, 

0.16 mmol) in toluene (5 mL) is heated lo 95°C for 6 hours. Thereantionmix:turc is concentrated,, and 

5 partitioned between Wilier and ethyl acetate. The aqueous ph= solution is acidified with dilure 

hydrochloric acid to pH, 3.0, and extracted willl ethyl acelatc. The exlract5 are dried ovez- magtiesinm 

sul:fute, filtered !llld coooentraled. The residue is subjected to chromatography on silica gel eluting 

with 5% MeOF-I in DCM to afford [2-{4-m""1oxy-phenylkthy0-!2-melllozy-6--!3-{lH-retraz,ol-S-yl} 

phenyll-pyrimidio±Vll-llm]ne [60 mg, 45%, Example 24{a)]. LCMS: RT= 2.65 minutes, MS: 4()4 

10 (M+H). 

(b) (2 -{ 4-Me!hqzy phenylkthy 11- f2-mcthoxy..§-[3-{JH !e!ra1pl-5-yl mc!hy]}pheny J]-pyri midi n-

4-yl J -amine hydrochloride 

15 By proceeding in a similar= to Example 24(a) above but snbstituting, (3-(2-methoxy-6-[2-{4-

methoxy-phenyl)-ethylamioo]-pyrimidin-4-yl)-phenyl}-a<:etonitri!o [Example 35(s)] for 3- [2-

methoxy-6-[2-( 4-mcihoxy-phenyl}-ethylomino]-pyrimidin-4-yl}-bcnwnitnle, there is prepai:cd ll±t: 

methoxy-phcny!}cthyl]-f2-methoxy-6-[3-f1H-tctrgpl-5 ylmethy\)-pbenvJ]-pyrlmidin-4-yll-amine. 

This material is 1realed wilh a solution of hydrochloric acid in ELOAc followed by lyophilization to 

20 affOid [2..(4-melhoxv-phcnyll-elhyll-{2-methozy-6·[3-{lH-tetraml-S-ylmethy[}ohenv\]-pyrlmidio+ 

yl\-mnine hydrochloride (134 mg, Example 24(b)]. LCMS: RT= 2-62 minrrto:s, MS: 418 (M+H). 'H 

NMR [300 MHz, (CD,),SO]: 5 9-65 (IH, hrs), 7.7-7.5 (4H, m), 7.2 {2H, d, J= 8,4 Hz), 6,87 {2H, d, J 

= 8.4 fu), 6.68 (IH, s), 4.4 (2H, s), 4.08 (3H, s), 3.71 (3H, s), J_6 (2H, m), 2.85 (2H, t, J= 7.2 Hz)_ 

IC"'"'O.l nM 

( 
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( c J r 2-Methoxv-6-f 4-methoxy-J -{ I H-letrawl-5-yl}-pbenylJ-pyrimidin-4-yl l -f2-{ 4-metboxy-

phenyll-eth y 11 -amine 

5 By proceeding in a similar IIUUliler to Examp!c 24{a) above but substituting 2-mel:hoxy-5-{2-melhoxy-

6-[2-{ 4-methoxy-phenYl)-e!hylllillino )-pyrimidin-4-y I] -bcr=n itrile (Exomple 5 5] for 3- (2-meth oxy-6-

[2-( 4-methoxy-phenyl)-e!hy ]amino ]-pyrimidin-4-y! ]-benzonitrile, there is prepared f2 -m"1hru,:Y:§.:-f 4-

me! hoXll-3{ 1 H -tetrnzo l 5-yfl-pheovll-pyrirnidin-4 yl I f2-{4-mc!hoey-oh"llylkthyll-eminc [3 l 0 mg, 

fu:ample24(c)]. LCMS: RT=2.43 minu!es, MS: 434 (M+H). IC50 = Cl.5 nM 

10 

EXHmple 25. 

(a) l'l:U=JJ-Methoxv-6:{2 -{ 4 -mcihoxy-phenyl}""'vlamino) pyrirnidin-4-y IJ -benwyl}-

methan""'1lforuunjde 

<"'Y°"'' 
~ 

15 A solution of3-{2-methoxy-6{2-(4-m<thoxy-phenyl)-ethylamlno]-pyi:imid"m-4-yl}-benzoic acid [JOO 

mg, D.26 mmol, Example 35(a)], methano=lfonamide (38 mg, D.4 mmol), end dimetbyl-pyridin-4-yl­

amine (64 mg, Cl.53 mmol) in DCM (5 mL) is lre3tfd wilh 1-(3-dimetbylaminopropyl)-3-

etbylcarbodiimide hydrochloride (IOI mg, 0.53 mmol). After ll honrs at 20"C, the mixture is diluted 

with water, acidified (pH2 witb citric acid), and extracted with DCM. The c~ts are dried over 

20 magnesium sulfute, .filtered and concentrated. The residue is subjected to chromatography on silica gel 

eluting with 10"/o MeOH in DCM to afford N-{3-f2-metholl)'-6-[2-{4-methoxy-phenvlk!hvlllfllinoJ­

pyrirnidin-4-yl}-benwyl}meJhanesu!fopamide (53 mg, 45o/o, Example 25(a)]. LCMS: RT = 2.35 

minutes, MS; 457 (M+H). 1HNMR(300 MHz, CDCl,) ~ 8.3 (IH, s), 8.08 (lH, brs), 7.9 (IH, d,J=4.8 

Hz), 7.34 (IH, brs), 7.12 {2H, d, J = 8.4 Hz), 6.82 (2H, d, J = 8.4 Hz), 6.46 {JH, brs), 6 (IH, hrs), 3.91 

25 (JH,s),3.76 (3H, s),3.61 {2H, brs),331 (JH, s),2.86 (2.If. t,J=69 Hz). 
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(b) 3-/6"[2-0.4-Dimethmry-pheny!)..ethylaminol-2-metb.oxy-pyrimidin-4-y!}-N-{2"Pml)lidin-1-

yl-ethyll-!!ewamide 

A solution of 3- ( 6-[2-(3, 4 -dimethoxy-phenyl}-ethylamino ]-2-methoxy-pyrimidin-4-yl }-benzoic acid 

5 [0.15 mmol, Example 35(k)], hydro)[}'benzotriamle (41 mg, 0.3 mmol), 1-(3-dimefuy!aminopropyl}-3-

elhylciubodiimide hydrochloride (58 mg, 0.3 mmol), N-(2-aminoethy\)pyrrolidine (38 J1L, 0.3 mmol) 

and N,N-diisopropylethylamine (l05 µ!.... 0.6 mmol} in DCM (3 mL} is stirred al ambient temperahne 

under B nilrogen atmosphere fur 18 hour.i. The reaction is poured into Wlllcr (20 mL} and exlracted 

twine wilh ElOAc (25 mL). The orgariic o)dracls are combined and dried over magnesinm sulfute, 

10 filtered Bild concentrated by rotazy <>VapOrator. The resulting solid is sul!jeclcd lo flosh column 

chromatography on silica gel eluting with 10 to 60% EtOAc in heptane gradient Lo affo.rd 3-f6-[2-

(3 4-dim.ethoxy-ohenylkthylamino ]-2-mel ho,,;y-pyrim jdin-4-yl l-N-{2-oyrroljdin-! -yl-etliyl)-

hen;:;,m ide [! 8 mg, 24o/,, Example 25(b)J. LCMS; RT= 2.1 minutes, MS: 506 (M+H). JC50 = 30 nM 

15 Example 26 

(a) 2-Flnoro-5-{2-methoxy-6-[2-<4-rocthoxy-flhenyl}-ethylamino}pyrimidin±vll -benzaldehvde -

&ampl~3)(j) 

A mixture of 2-fluoro-5-{2-metho:cy-6-[2-( 4-methoxy-pheny 1)-c thylam.ino ]-pyrim.idin-4-yl }-

20 benzaldehyde [700 mg, 1.114 mmol, Example 35(J")J, sodium acetate (2.5 g, 18.4 J)lilloJ) and 

hydroxylamine hydrochloride (1.3 g, 18.4 mmol} in EtOH (95%, 20 mL) is stirm:I for 20 hour-sat 

20°C. The reaction mixture is conoentmted, diluted with. water, and extracted wilh ethyl acetale. The 

exlmds ere dried over magnesium sulfate, tillered tln-nugh a plng of silica, and conce.rrtrnled to afford 

2-flnoro-5-/2-mcthoxy--6-[2-{4-mffl:hoxy-pheny!)..e1!ry[•miruiJ-pyrimidin-4-yl}-bcnrnldehyde roame 

25 [0,86 g, Example 26]. LCMS: RT=253 ruin!Iles, MS: 397 (lv:l+H). IC.0 =4.5 nM 
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(b) 3- f<-Me!hoxr-6-[2{4-mcthoxy-phenylHthylaminol-pvrimidin-4-yll-benzaldehyde oxime 

5 By proceeding in" similar manner lo Example 26(a) above bu~ (i) substituting3-[2-methro:y-6-[2-{4-

metb.oxy-phenyl)-ethylamino]-pYrimidin-4-yl}-benzaldebyde [25 mg, Example 35(u)J, for 2-nuom-5-

{2 -melhoxy-6-[2-{ 4-melhoxy-pbenyl)-ethy lamino ]-pyrimidin-4-yl )-benza ldeh yde and carrying out ilie 

reaction for 6 hours at 20°C lbere is prepared 3-12-mcthoxy-6-!2-{4-methoxv-pbenyl).-ethylaminol­

pvrimidin-4-vl\-benzaldehvde oxime [ 15.2 mg, SR%, Example 26(bll- LCMS: Ry= 2,27 minules, MS: 

10 379 {M+H)_ 

(c) 2-Methoxv-5-{2-metlioxy-6-!2-C4-mprhozy-pbenyl)--eiliylaminol-pyrimidin4-yl\-

benzaldehVde oxllne 

"' 

15 By proceeding in "-similar manner to Example 26(a) above but substituting 2-methoxy-5- (2-melh<>xy-

6-[2-{4-methoxy-phenyl)-clhyiluninoJ-pyrimidin-4-yl}-bem.aldehyde [510 mg, &ample 35(y)] for 2-

fluoro-5-{2-methoxy-6-[2-{4-melhoxy-phenyl)-dhylamino]-pyrimidin-4-yl.-benzaldebyde and 

canyiog out the r<:action at 20°C for 15 hours, there is prepared 2-melhoxy-5-12-melhoxy-6-[2{4-

meth@y-pheny!l-ethyl!llllinol-pyrimidin-4-yll-benzBldehyde oajme [0.54 g. 100";,;, Example 26(c)]. 

20 LCMS: Rr=337 minu1es,MS: 409 (Jl.{+H). 

(d) 3- f2-Melhoxy-6-l2-f4-;methozy-phenyl}ethy]amino]-pyrimidin-4-yll-thlophene-2-

carhaldehyde oxime 



By proceeding in a similar manner to Example 26(a) obove but substituting 3-{2-melhoxy-6-[2-(4-

me!hox:y-phenyl)-ethyiamino ]-pyrimidin-4-yl)-thiophene-2-carbaldehyde [105 mg, Example 35(1)] for 

2-fluoro-5- (2 -meth0){)'-6-[2 -{ 4-methn)<)'-phenyl)-ethy Jemino ]-pyrimidiu-4-y l J-bcnzaldehyde, carrying 

5 out the reaci:ion at rcllux and subjecting lhe reaction pmduct to chromatography loading wilh EtOA.c 

10 

15 

20 

!!lid flushed wilh 2M Ammonia in methanol, there ls prepared 3-f2..methozy+l2-{4-metfwxv- ~~? 

ohenyD-elhylamiooJ-pyrlmidin-4-yl}-lhinphene-2-carbaldehyde ol<ime [45 mg, 41%, Example 26(d)]. 

LCMS: RT= 6.28 minutes. MS: 385 (M+H). ICm = 0.4 nM 

(o) 1{5-12-Mcihoxy-6-f2.{4-rn~thoxy-phenvJl-efuyJ•minol-pyrimidin-4-y\}.thiapheu-2-yD-

ethaoone mcim.e 

By proceeding in a similar IIIBIIIler w Bi<ample 26(a) above but snbsiliuting l-{$-{2-methoxy-6-[2-{4-

methoxy-phenyl)-elh ylamino ]-pyrimidin-4-yl }-thio phen-2-yl )-ethanone (&ample JS(m)] for 2-flooro-

5-{ 2-melhoxy-6-[2-{ 4 -melhoxy-pheny\)-ct:hylrunino ]-pyrimidin-4-yl }-benzaldcl!yde and carrying out 

1he reaction at reflux for 4 hoUIS there is pnipared 1{5-£2-methoxy-6-[2:.{4-methoi<y-pheny\1-

elhylaminol-nyrimidin-4-yl} lhioohcn-2-yll-dl:ianone oxime [88 mg, H5o/o, Rmnple 26{e)]- LCM:S: 

RT= 1.77 minules. MS: 399 (M-1-H). IC,.= 0.8 nM 

'" 5- f2-Methocy-6-f2-C 4-methoxy-rhenylbthyl!l!Pino 1-oyrimj din-4-yll -tbiOJlhene-2 -

carhaldehyde oxime 
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By proceeding in a simil<u- manner to Example 26(a) above but substituting 5-{2-methoxy-6--[2-(4-

melhoicy-phenyl)-ethylarnino]-pyrimidin-4-yl)-thiophcne-2-carba!dehyde [200 mg, Example S(b)] for 

2 -fl 11oro-5 -{ 2 -methoxy-6-(2-( 4 -mcthoxy-phenyl}-eth y laro ino ]-pyrimidin-4 -yJ }-benzaldehyde, canying 

out the reaction at reflux for 2 hours and subjecting llie reaction product lo cbromatogmphy on silica 

5 gel eluting wilh a mixture of EtOAc and cyclohexane there i• prepared 5-/2.--melhwcy...6-f2-!4-

melhoxy-nhenyl}ethylaminol-pyrirnidin-4-yl)-thiophone-2-carl>aldchyde oxime {121 mg, 58%, 

Example 26(f)). LCMS: RT= 72 minutes. MS; 385 (l\ll+H). 

Example 27 

10 [6-0 Aminomethyl-4-fluoro-nbenyll- 2-methozy pyrimidin-4-y!J-f2-{4-methoxy-pheoyl}-ethyJ]-amine 

hydrrn;hloridc 

Examplc26 Example 27 

A .mix;tnre of 2-flucro-5 -{ 2-methoicy-6-[2-( 4-melhoxy-pbenyl}-ethykunino ]-pyrimidin-4-yl }-

15 OOm.aldcbyde oxime (860mg, &ample 26{a)) in acetic aoid (JO mL) is treated with rinc powder (0..6 

g, 9.2 mmol). After I hour at 20°C, the reaction mixture is filtered through Ce!ile, concentraled, 

diluted with 1 M sodium hydroxide solution, and extrncled wilh ethyl aretate. The extnwts are dried 

over magoesitlIIl sulfute, fillered, Md subj""ted to chromatography on silica gel eluting with J 0% 

Meal{ in DCM to provide the free base, whicli is treated with saturated HCl in EtOAc affOitl lli:U:: 

20 eminomethyl-4-tluoro-pbenyl}-2-methozy-pyrimjdin-4-yll-f2-{4-methoicy-phenyl}-ethyll-amine 

hydrochloride [720 mg, Example27j.LCMS: RT= I.SH minntes,MS: 383 (Jl.f+H). IC"' =41 nM 

Example2H 

N-{2-Flnoro-5-[2-metbozy-6-[2-{4-methoxy-phenyl}-cthylam!noJ-pyrirnidin+vll-b•nzvl)-2-

25 meUioxy-acetamide hydrochloride 
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A solution of [ 6-{3-aminomelhyl-4-flu oro-phetly I}- 2 -rnethoxy-pyrimldin4--yl]-[2-( 4-melhoxy­

pherry! }e\hy!]-amine [200 mg, 0.52 mmol, see example 27] end triethylamine (264 mg, 2.61 rnmol) in 

DCM (5 mL) is lrnated withmethoxyacetyl llhloride (114 mg, I.I mmol) at O"C. Afler 15 hows el 4"C 

5 io a tt:frigerator, Ifie miJ<ture is quenched with wMer (10 mL) filtered lhrough Chem-Elul The filtraie 

is roncentrmed, and subjected to chmmalogrnphy on sl!ioa gel eluting with l O"/o MeOH in DCM to 

grve N{2-fluoro--5- ( 2 -methmry-6-!2 -{ 4-metho>ry-phenylktbylamjno l-pyrimidin-4-y 1 I -henzvl}-2-

methoxy-a oetrunide which is treal.ed with saturated solution of hydrogen cltloride in EtOAc followed 

by lyophi!!zation to afford N-{2-F1uoro-5-12-methoxy-6-[2-{ 4-methozy-pherry J}-etl!ylamino 1-

10 pvrimidin-'1-yll-benzvJ}-2-methoXV:J!oe!amide lrvdroohloride [190 mg, 74%, Example 2S]. LCMS: Ry 

=2.35 mIDoles, Mil: 455 (M+H), JC,0= 9 nM 

15 

Examp!e29 

!2-Methoxy-6-(3-methoxv-phenyD-pyrimidin--4-yJJ-[2-{4-metho;t11-phenvll-2-methvl-pronyll-amine 

" 

'"" 
"' 
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Step l. To a solulion of ( 4-melhoxy-phenyl}-acelonitrile [5 g, 34 mmo!J in THF ( 40 mL), is added a 

\_5 M solution of lilhium diisopropybunidc in cycloh""81le (36 mL, 54 mmol) at -78"C. After 2 hotlf1l 

at -78°C, methyl iodide (3-4 g. 54 mmol) is added, and the mixture is allowed lo w...-m to room 

temperatun: over 3 hours_ After additional 12 hours at 20°C, lhe mixture is diluied with aqueous 

j ammonium chloride solution, and extraeted will! ethyl acetate. The exlr.Icts are dried over magnesillltl 

sulfalo, filtered and concentraled. The residue is subjected to chromatography on silica gel eluting 

witfi 40% EtOAc in heptane lo afford a mixture of 2.{4-etho;cy-phenyll-propionitrilc l!Ild 2-{4-

melho:<'11-pheny1}2-methyl-pmpionitri!e. To above mixture (5 g) in THI' (20 mL) is ru:ld a 2 M solution 

of lithium alllminum hydride {35 ml., 70 mmol) at O"C. Aftm- 12 hours at 20°C, the mixture is 

10 carefully quenched witfi 10"/o sodium hydro:tido solution, and the while slWI)' is diluted with ether, 

The mixture is dried over magnesium sulfate, filtered and eonceotrale<I. The residue is sul;ijected to 

chromatography 011 silim lo afford 2-{4-methoxv-phenyl}2-metbyl-propylarnine [2 g, 33%, 

Intermediate (35)]- MS: 180 (M+H). 

15 Step 2. A mixture of2-{4-me1:hoxy-phenyl}-2-methyl-propylamine [172 mg, 0.96 mmol, Intermediate 

(35)], sodium bicarboIIBte (0.12 g), and 4-chloro-2-mcilioxy-6-{3-metlioxy-phenyl}-pyrimidine [120 

mg, O.~S mmol, Intermediate (53)] inN-methylpyrrolidin• (3 mL), is heated to l75°C fur J hours. The 

mixture is diluted with waler, and extracted wilh ethyl acebte. The e:ttracls are W11Sbed will! water, 

dried over magnesium sulfute, filtered and coI>Cenlra.led. The rcsidllfl Ci subjected lo chromatography 

20 on silica gel eiutiog widt 30% ELOAc in heptane lo afford [2-mcthrocy-6-0-methoxy-phenyll­

pWmjdjn±y!J-[2..(4-methoxy-pbenvl}2-methvl-propyll-amio~ [131 mg. 69%, Example 29]. LCMS: 

25 

RT= 2.73 minutes, MS: 394 (M+H). 1HNMR (300 MHz, CDC!,): Ii 7.59 (lH, s), 7.51 (IH, d, J= 7.8 

Hz), 135-121 (3H, m), 6.96 (JH, dd, J= 8.1, 2.4 Hz), 6.SS (2H, d, J= 9 Hz), 631 (IH, s), 4.02 {3H, 

s), 3_&6 {3H, s), 3.79 (3H, s), 3.62 (2H, hrs), 1.4 (6H, s). JC511 = 792 nM 

Example 30 

[2-(2-Chloro-6-fluorn-phenyl}ethyJJ-[6-!§-melhoxy-pyridin-3-vI}2-mothylsulfanyl pyrimidio.-4-yl]-



CH,O 
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"'' 

ll>:mnpl• 30 

Step J_ A mil<ture of 2-melhoxy-5-pyridyl-boronic acid (600 mg, 2.04 mmol, InLer:mediate (37),. 

prepaJt:d ru:oording to ll:ie procedure described in J. Org. Ch•m-, 67, 7541, 2002), 4,6-dichloro-2-

methylsu\fenyl-pyrim;dine [700 mg, 3.59 mmol, lnleJU1ediate (29)1 end Cs,C03 (2.9 g, 8_97 mmol) in 

5 ethylen<! glycol dimethyl elher (8 mL) WJd water (2 mL) is degassed by bubbling with Argon gas fur 5 

minutes, and treated wilh tetrekis(triphenyiphosphine) palladiwn(O) (207 mg. 0.18 mmol) at room 

tern~. After 3 hours at 85°C, the mixture is diluted with wllklr (50 mL), and ext!B<lted twice with 

EtOAc (50 mL). The extract'l are dried over magnesium sulfuffi, filtered, and concentra!ed to affonl 4-

chloro-6-(6-methoxy-pyridin-3-yl}.2-methy!sulfonvl-pyrimidiae [J_J g, IntermediaIB (38)] as an oil. 

JO LCMS: Rr = 3. 72 minutes, MS: 268 (M+H). 

Step 2. A mixture of2-(2-chloro-6-fluoro-pheny!)-ethylamllie [1.02 g, 5.88 mmol, lnlermediaW (23)], 

Na,CO, (1.65 g, 19.6 mmol), ond 4-chloro-6-(6-methoxy-pyridjn-3-yl) -2-methylsulfunyl-pyrimidine 

[I.OS g, 3.92 mmol, Intennediate (38)] in N-mcthyl pyrrolidine (IO mL), is heated to l 75°C for Jhonrs. 

15 The reaction mixture is diluted with water, and CJ<tracted with ethyl acetate. The exl.ncts are washed 

wilh water, dried over magneshnn siilfate. fillered,. end concentrated. The residue is subjected lo &hort­

p<rth ohrmnatography on silic:a gel eluting with EtOAc lo afford [2-{2-chloro-6-fluoro-ohenyl}etltyll­

[6{6:-metltoxy pyridin-3-yl)-2 methrlsulfanyl-nyrlmidin-4-y!l"'1Illine [1.5 g, Example 30]. Lell.18: Rr 

=3,37 minutes, MS: 405 (M+H). 

20 
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Examp!e 31 

5-/6-[2-f2-Ch!oro-6--fluom-nhenyll-ethylaminol-2-methylsulfiwyl-pyrimidin-4-y!J-JH-pyridin-2-on~ 

5 A solution of [2 -{2-chloro-fi-fluoro-phenyl)-cthy I}-[ 6-( 6-methoxy-pyridin-3-y l}-2 -methy Jsu lfuny I­

pyrimidin-4-yl)-ominc [J_5 g, 3.7 mmol, EKlllilple 30] ond concentrated hydrochloric acid (5 mL) in 

EtOH (95%, 30 mL) is heated lo 90"C for 15 hoill!l, and concentmled. The 11'::'lidue is diluted with 

waler, and file pH of the solution is adjusted to 7. The resulting solid is filtered and dried lo afford 2=_ 

/6-f2-C2-chloro-6-fluorg-phenylkthylaminoJ-2-methylsu\fanvl-pyrirnidin-4-yll-1Ii-pyridin-2-one 

10 [J_J g, 76o/o, Example3l], LCMS: RT= 3.!2 ininures, MS: 391 (M+H). 

15 

Example 32 

5-16-(2:-(2-ch loro-6-fluoro-phenvll-ethyku:ninn l -2-methoxy-nyrim idin -4-yl I -IH-pyridin-2-one 

ll=oplo31 n..mp1012 

To a mixture of above 5- [ 6-[2-(2 -chloro-6-fiuoro-phenyl)-otllylamino J-2-methy lsulfimyl-pYrimidin-4-

y\ }-lH-pyridin-2 -one [1 g, 2_56 mmol, Example 31) in a mixture ofMcOH (30 mL) and DCM (20 

mL), is added 3-cltloro-peroxybenznio acid {70%, J,32 g, 7.68 mmol) at room temperature.. After 3 

hOUJ"S ol 20°C, o 25% solution of sodium methoxide in MeOH {12 mL) is added al O"C. After 

20 additiooal I hour, file mixture is coooentnl!ed, diluted with wITTer, and nentmlized with 3 M 

hydrochloric acid (pH 7). The resulting solid is filtered, and IC-dissolved in a basic solution (pH 12). 

After ocidifying into pH 3, the p<C<lipitale is filtered, and dried to give 5-[6-[U2-chloro-6-fluom-
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phenvl}ethvJaminol-2-rnetho&-OYrirnidin-4-yl}-lH-pvridin-2-mie [0.92 g, 96%, Example 32] as "­

solid. LCMS: RT= 2.23 minutes, MS: 375 (M+H). 

Exarnp!e 33 

5 5 { 6-[2-<2-Chloro-6-fluom--Dhenyl}-eihy Jemi no J 2-rnethoxy-pyri midin-4-yll 1-( 5-oxo-4,5-dihydro­

[l 3 . 4 Joxadlo zn 1-2 -yirnethyD- l H-pyrjdin-2--0nc 

Step l . A solufioo o f { 5-{ 6-[2-{2-chloro-6-fluoro-phenyl}-e!hy l;unino ]-2 -methoxy-pyrirnidin-4-yl }-2-

oxo--2H-pyridin-1-y l}-acetic acid melhyl ester [220 mg, 0.49 mmol, Eimmple 22(d)] in a mixture of 

10 MeOH (S mL) and DCM (2 mL) is treated wilh hydrazine hydrate (0.18 mL, 5.8 mmol). After 15 

hom at 20"C, the mixture is concentrated to give (5-{6-[2-C2-chloro-6-fluoro-phenyJ)-etbyl!unino]-2-

rnethoxy-pYtimidin-4-yl}-2-ro;o-2H-owidin-l-y!l-acetic acid ~ydrazide. MS: 447 (M+H). This 

material js used without further pnri:fication. 

15 Step 2. A mixture of (5-(6-[2-(2-cli!oro-6-fluoro-phenyl)-clhylamino]-2-me!hoxy-pyrimidin-4-yl}-2-

oxo-2H-pyridln-l-yl}-acetic acid hydmzjde, antl triethylamine (033 mL, 2.35 mmol) in N-methyl 

pyrrolidine (2 mL) is added 1,J-carbonyldiimidazole (0.29 g, 1.76 lll!Ilol) at room temperature. After 

24hmrn; at20°C, the mixture is diluted with waler, and acidified wiih IM hydrochloric acid (pH 5.S). 

The resulting solid is filtered, washed wilh WHter/and eiher, and dried to give 5-{6--[2-{2-o;ltloro..6-

20 fluoncphenyJ}cthy! amino J 2-methw-pyrlmidin-4-yl 1-1-{5-oxo-4 .5-dihvdro-[l .3 4Joxadi nol-2 -

ylmethyJ}-IEI-pyridin-2-one [108 mg, 47%, Example 33] as a solid. LCNIS: RT= 2.76 m:inirtcs, MS: 

473 (M+H)_ IC..= 1.2 nM 

Exru:nnle 34 

25 (a) 3-(3- / 6-[2..f2. 4-Dichlom-nhenyl l:erhylami.uol-Z-methoxy-nyrim idjrr-4-yj "nhenorymeth r J)" 

4H-[1.2 4]oXEdiazoJ-5-one hydrochloride 
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E.umpl•34(•) 

Slep 1. A mixture of (3-(6-[2-{2,4-dichloro-phenyl}cihylamino]-2-melhoxy-pyrimidin-4-yl}­

phen(};'(y)-acelonitrile (Example 22(e)] aod hydroxylamine hydrochloride (l .4 g, 20 mmol) in McOH 

(J5 mL) and DCM (15 mL) istreaied wilh a25% solnrion of sodium methoxide inMeOH (3,4 mL, L5 

5 mmol) at room temperature. After 24 hours at 20°C, the mixture is ooncentra:ted, diluted with water, 

and filtered to give 2-0-f6-!2-G!. 4-dichloro-pl! eny l>-efuvlamipgl-2.-methOXH>)Jrimidi 11-4 -yl-

phenoxvl-N-hydroxy-liCctmnidine [lnlerIDediale (39)]. [MS: 462 (M+H)]. 

Step 2. A solutlon of 2-(3-{6-[2-(2,4-dichloro-phenyl}-ethylamino]-2-methoxy-pyrimidin-4-yl" 

10 phenoxy}N-hydroxy-acetamidine [Irrtermediate (39)] and l,8-diazabjcycJo[5,4,0]UDdeo-7-ene (0.61 

ml. 4.1 mmol) in N-methyl pyrrolldine (,2 ml.) is treated wiili l,l-cBrbonyldiimidazole (05 g, 3.1 

mmol) at room temperature. A:fler 20 hollill at 20'C, the reaetion mi>:ture is dilu1ed with Wlller, 

acidified with l M hydrocltloric acid {pH 3.0), BDd extracted with ethyl aceta.le. The extracts arc dried 

over magnesirnn slllfatc, filtered, and concentmled to afford 3..f3-{6-f2..(2.4-dichloro-phcnyl)-

15 ethylemino]-2-mgtltoxy-pyrimidin-4-yJ-phenoxymethyll-4H-Cl 2 4Joxadiawl-5-one. which is treated 

wilh snturnted hydrogen chloride in ethyl acetate lyophilizcd to provide 3-!'3-{&{2-{2 4-djchloro­

phenyJ}cthyJaminoJ 2-methoxy-pyrimldin-4-y!-pbenoxymethyl}4H-[J .2.4Joxadiazol-5-one 

bydrwhlorid<: [200 mg, Example 34(a)] e.s a solid. LCMS: R,~ 2.73 miJlutes, MS: 4gg (M+H). 

20 ~) 3-0-/6-[2-f2-Ch!oro-6--flnore>-oheny!l-eihylamino]-2-methm;y-pyrimidin-4-y\}-bem;ylHH-

!1,2 4]oxruliawl-5-one hvd:roohloricle 



(<O) 

._,.., 
By proceeding in a similar manner t<> Example 34{a) above hut: (i) substituting (3- [2-methozy-0-[2-(2-

chloro-6-fluoro-p heny 1)-ethy !amino ]-pyrimidin-4-yl)-phenyl}-acetmlltrile for (3- ( 6-(2-{2, 4-dichlrmi­

phenyl}cthylemino J-2-,methoxy-pyrimidin-4-yl }-ph<lnoxy)-acetonitrile in Step I, and carrying out !he 

5 reaction at mom temperature for 2 days (40% conversion) t<> give 2-C3-/5-f2-{2"Ch]oro-6-f!uoro­

phenyll-ethy!arnino 1-2-me!hoxy-pyrimidin-4-y!) ·obrnvl>-N-hydmzy -ace12n1idine [Intermediate ( 40), 

MS: 430 (M+H)]; and (ii) substituting 2-{3-(6-[2-{2-chloro-6-fluoro-pheoyl}-Othylamino}2-melhoxy- ~\ 

pyrimidin-4-yl }-phenyl}-N-hydroxy--aretnmldine jJntermcdiam ( 40)] for 2-{3- ( 6-[2-{2, 4-dich l0n>­

phe11y\)-clhylamioo ]-2 -melboxy-pyrim idin-4-yl-phenoxy )-N-hydroxy--acelamidine in Step 2 there i'l 

10 prepared 3-0 16-[2.(2-chloro-6-nuoro--pbenyl}ethy!aminol 2--methoxy-pyrimidin-+vll benzvD-4H­

fl.2,~loxadiaznl-5--011e hvdroch[orjde [Example 34{b)). I.CMS: Rr = 2.32 minutes, MS: 456 (M+H). 

I~=luM 

(c) 3-0-(6-[2.{2..Chloro.6--fiygm-phen,yll-ethy!aminol-2-melhoxy-pyrimidin±yll: 

15 phonoxymethyl}-4H-[12.4Joxadiazol-5--0lle hydmchlorjde 
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By proceeding in a similar manner to Example 34(a) above but: (i) substituting (3- [6-[2-(2-chloro-6-

fluoro-phenyl)-ethy !amino J-2-m crhoxy-pyrimidin-4 -y I ) -pheno;cy )-acetonitrile [I 64 mg, Example 

22(f)] fo, 0-{ 6-(2-(2, 4 -dichloro-pheny 1)-ethyl.w:nino ]-2-methoxy-pYrim idin-4-yl }-phenoxy }-

5 acetonitrile there Is prepait:d 2-{3 - f 6-[2 -{2-ch loro-6-fluoro-phenyl)-etltylamino J -2-methoxy-pyrim idin-

4-yl J phenoxy't-N-hvdroxy-aoolamidin~J 66 mg, 94%), (i1) substiMing 2-(3-{6-[2-{2-chloro-6-flnoro­

phenyl}-cthylllillino )-2-methoxy-p)rimid in-4 -yl }-phenaxy} N-hydroxy-acelrullidine for 2-{3- ( 6-[2 -

(2, 4-dichloro-phenyl)-<ithyllunJno ]-2 -rnethoxy-pyrimidin-4-yl -phenoxy )-N-h ydroxy-acel.amidine, and 

(iii) subjcciing the produc.1 LO silica gel chromatography eluting wHh 0 to 7% MeOH in DCM tliere is 

1 0 prepared l -{3= 16-f2-(2-cohforo-6--flu oro-ph®l \-ellrylami nol-2-methoxv-nyrimidin-4-Vi l­

phc noxyme!hvl l-4H -[I .2.4lox•diazo! -5-one hydrochloride [Example 34(c)] as a solid. LC/MS: Ry~ 

2.4 ininutes, MS; 472 (M+H). 1H NMR (300 MHz, (CD,j,SO): fi 12.82 (IH, br s). 7.18 - 7.55 (71:1, 

m), 6.6 (IH, s), 5.18 (2H, s), 4 (3H, s), 3.6~ (2H, m), 3,08 (2H, m). IC,. ~ 03 nM 

15 Example 35 

(a) 3-12-Metltoxy--6--11.-1'4-methoxy-pheny l}-e!hylamino ]-pvrirnidin-4 -yl \-betw ic acid 

-
(J) (20) Exa!np!e35(a) 

Argon is bubbled lhrnugb a mixture of ( khloro-2-metltoxy-pyrimidln-4-yl)-[2-( 4-mcthaxy-phenyl}-

20 elhy\]--amlne [300 mg, J.02 mmol, Intermediate (S)], 3-carbnxyphenyl boronic ""id [339 mg, 2.04 

mmol, Intermediate (20)], and Cs,_CO, (1.66 g, 5.1 mmol) in ethylene glyool dimethyl e!ber (8 mL) 

and wirter (2 mL), for a period of 5 minutes. To this mixture is odded tetmkis(tripheny!phosphine) 

palladium {O) (59 mg, 0.051 mmol) and thereac\ion vo:ssel is sealed !llld heated lo 90"C. After stirring 

for 17 hours the mixture is diluted with waler (50 mL) and ex!racted with Et0Ac (50 mL), The 

25 aqneons layer is acidified kl pif 6 with 10% hydrochloric acid and extracted twice with ElOAc (50 

mL). The organic e:<tr.ici:s Ji-om the acidic solution an: combined and dried over magnesium sulfate, 
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filtered and concentrated to proVidc 3-{2-mo!ho>cy-6-[2-{4-methoxy-ph@!}cthy!runino}roTimidin-4-

yJ}-benzaic acid (3511 mg, 9-0.4%, Example 35(a)1 as a solid. LCMS: RT= 2.69 minutes, MS: 380 

{M+H), 1HNMR [(CD,),SO]: S 8.52 {IH, s), 8.28 (3H, m), R (2H, rn), 7.61 (2H, t, J=0.027 1-Jz), 7.47 

{IH, m). 7.17 (2H, d, J=0.027 Hz), 6.85 (2H, d, J=0.027 Hz), 6.69 {111, s), 3.89 (3H, s), 3.71 (3H, s), 

5 2.8 (2H, t, J=-0.024 IIz). 

(b) 3 {2-Methoxy-6-{2..(4-trifluorometboxy nhenyl}-ci.hylaminol pyrimidin+yll -be117.0ie acid 

By proceeding in a similar manner as above in Example 35(a) but substituting (6-ch!.oro-2-metho1<y-

10 pyrimidin+yl}[2{4-trifluorom~ocy-phenyJ)-ethyl]-amine [503 mr. l.45 lllJilol, lnl.Crrnediate (13)] 

for ( 6-cltloro-2 -methoxy-pyrimidin-4-yl)-[2-( 4-methoxy-phen.yl)-ethy!J--amine and recrysta.IJizing from 

EtOH lhere is prepared 3-{2-metboxy 6-!2-{4-trifluornmctboicy-nhenyll-cihylaminoJ-pyrimidin+y!l­

ben>"nio acid [95 mg, !5%, Example 35(b)]. LCMS: RT=2.93 minutes, MS: 434 {M+H). 

15 {o) !2-0.4-Dllnethoxy-pheny!l-ethyll..(2-methoXY-6-thiQllhen.-2 yl-pyrimidin+y!lamine 

f"i(=' ry""' ry"" 
~""' ~""' ~-

(41} I ~ "'"'' + _si.p_ I 
A 

h 
0 • om, 

_,.,, (42) =ii103~(o) 
Cl OCll, 

"' Step 1. By proceeding in a similar manner to that dosrnbed in Example 1, Step 3, but substituting 2-

(3, 4-dimelltmcy-pbenyl}-etbylmninc [lnlermediate ( 41 )] for 2-{3-fluoro-4-methoxy-phenyJ)-elhylamine 

there is prepared (6"2hloro-2-methQXy"pvrimidln-4-yll-[2-0.4-dimethoxv phenyll-etbyll-mnine 

20 [ln!cmiediale(42)]. 

Step 2. By proceeding in asimilarmaiwo:r as above in Example 35(a) but (i) substituting (6-chloro-2-

mell!oxy-pyrimidi.n-4-yl)-[2{3,4-<lllnethoxy-pheuyl)-elhyl]-aminc [132 mg, 0.4 I mmol, Jntennediale 

( 42) J for ( khloro-2-methoxy-pyrimidin-4-yl)-[2-( 4 -methoxy-phenyl)-cthyl]-aminc, and (ii) 
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Sllbstituting 2-lhiophenc boronic acid (63 mg, 0.49 mmol) for 3--carbol(ypheoyl horonic acid, and (iii) 

..,bjecting the crude reacrion prod net to flash column chromatography on silica gel eluting wilh 0 lo 

30o/o J3t0Ac in heptane gradient, lhere Is prepar-eil [2-(3 4--dimelhoxy-phcnvl}cthy]J-{2-melho!<y-6-

thiophen-2-yl-pyrimidin-4-yllamine [9.1 mg, 6%, Example 35(c)]. LCMS: Rr = 2.56 minutes, MS: 

5 372(.M+H). 

( d) [2 -{3 4-Dimctllozy-oheny])-elhyll-{ 6-furan-2 -yl-2-m clJwcy-pyrirnidin-4-yl}-amine 

By proceeding in a similar manner as above in Example 35(a) hnt (i) substituting (6--ch\oro--2-

10 roethoxy--pyrimidin-4-yl}-[2-{3,4-<limethoxy-phenyl}-ethyl)-amine [JOO mg, lntermediaic ( 42)) fur (6-­

cbloro-2-m elboxy-pyrimi din --4-y !}-[ 2-( 4-methoxy-pheny l}-ethy !)-amine, and (ii) subs Li tuling 2 -fnnm 

horooic acid (69 mg) for 3--carboxyphenyl boronic acid, and (iii) subjecting lbc cJUdc: =icLion product 

lo flosh column chromatography 011 silica gel eluting with 0 to 30% EIOAc in heptane gr-adien~ ll1ere 

Is prepared 12-0 4--dimethozy-pheny ll-ethy!l-{ 6--fumn-2-yl -2-methoxv-pyrimidin-4 -yl}AA!ine [32 .4 

15 mg, 30'.Yo, EX11I11ple35(d)). I.CMS; RT=2.J8 minutes, MS; 356 (M+H). IC,0=256 nM 

(e) <6-Biphenyl+vl-2-methoxy-pyriinidin-4-y\}[2-{3.4-djmetb.oxy-phenyll--elhy\J-amine 

By proceeding in 11 similar m!lllller as above in Exinnple 35(a) but (i) substituting (6--cltloro-2-

20 melboxy-pyrimidin---4-yl}-[2-(3,4-cfunethoxy-pheuyl}-ethyl)-Bllline [JOO mg, Intmmcdfate ( 42)) for (6-

cldoro--2-methoxy-pyrimidin-4-yl)-[2{ 4 -methoxy-pheny 1)--clhyl]-amine, rn:id (ii) substituting 4-

BipheI1y!boronic acid (122 mg) for 3--carhoxyphenyl boronic ecld, and {iii) subjecting lhe crude 

reactioo produo! lo flash column chromalography on silica (!Og) eluting with 20 to 60"/o EtOAc in 

heplaoe gredien~ there Js prepared <li---bioheuyl-4-yl"2-methoxy-nyrjmidin-4-y!H2-{J.4-dimethozy" 

25 phenvl}-ethyll-111Dioe [79.7 mg, 58.6%, Example 35{e)]. LCMS: R-r - 3.05 minutes, .MS: 442 (M+H)_ 

1H NMR (300 MHz, CDC!,) S 8.36 (IH, cl, J-0.027 Hz). 8.09 (2H, d, J-0.027 Hz), 7.84 (lH, d, 

J-(l.027 Hz), 7.78 (lH, d, J=0.027 Hz), 7.68 (9H, m), 7.45 (4H, m), 6.84 (JH, ~ J-0.027 Hz), 6.79 
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(2H, m), 6.44 {IH, s), 4.9J (IH, s), 4.77 (IH, s), 4.07 {3H, s), J.9 (6H, s), 3.72 (2H, m), 2.94 (2H, t, 

J=0.022 Hz), 1c,0 =369 nM 

'" 3- / 6-f2-C 4-Flnoro-phenylkthylamino 1-2-mafuo;cy-pyrimidin-4-yl 1-benzoic acid 

5 hvdrochloridc 

(~J) l!=nplo15(J) 

(-0 

Slop I. By proceeding in a s:imtlar mamier lo that descnOed in &ample I, Step 3, but sub5t:ituting 2-

( ~-fluoro-phenyl)-ethyJamine for 2-(3-fluoro-4-methoxy-phenyl)-cthylaminc there is prepared .{fi: 

chloro-2 mW.oxv-pVtimidin-4-y1}[2-{4 fluoro-phenvJ)-ethyll-§minc [Intcrmediale (43)]. LCMS: Rr = 

10 3.22minut<s,MS:282(M+H), 

SW., 2. ByproceediDg in e similar !lIBilller as above in Example 35(a) but (i) subsfih1ting ((6-chloro-2-

methoxy-pyrimidin-4-yl)-[2-{4-fluoro-phenyl)-ethyl)-amine [132 mg, llAl mmol, Irrtermediaw (43)] 

for (6-cl.loro-2-mc!hoxy-pyrimidin-4-yl}-[2-{4-methoxy-phenyl)-e1hyl)-amine, o.nd (ii) treating ilie 

15 product with hydrogen chloride in ethyl a<:ell!re, there is prepared 3-£6-[2{4-fluoro-µhenyl} 

20 

25 

ethyleminol-2-methory-pvrimidin-4-yll-benzoic acid hydrochloride [54 mg, 16.So/,, Example 35(f)]. 1:-i 

LCMS: Rr =247 minutes, MS: 368 (M+H). 

(g) 3-(2-M'i'!hoxy-6-!2{4-mcthoxy-pbenyl}e!hylaminol-ovrimidin+yl! -boozarnide 

/ -I 

By procec<liog in a similar menner as above in Example 35{a) bot substituting 

(3-aminO<:arlionylphenyl)boronic acid for 3_,,arboxyphenyl boronic ocid tbere is prepared ~ 

metluwi-6{2{4-methoxy-pbenylkthyl;yoinol-pYrimidin-4-yll benzamide [Example 3S(g)). 

~) l{'.l-f2-Methoxy-6-[2{4-methoxy-phenyl>:ethylEIIllinol-pyrimidin-4-y!}-phCTiylktfumone 
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By proceeding in a similar manner a5 abovo in Elr.arnp!e 35(a) but substituting 3-aocty!phcn)'lboronic 

acid for 3-oarboxypheo.y! boronic acid there is prepared J:JJ-{2-methoxy-6-[2-(4-mc!hoxy-phenyl)­

ethylamlnol-pyrlmidin-4-yll-phenyl)-ethanone [lliiamplc 35(h)]- LCMS: RT = 2.57 minutes, MS: 378 

5 (M+H).IC..=5nM 

(i) J -{ 6-[2-(2. 4-<lich loro-phenyl J-etl!yl amino 1-2 -methozy-cvr:im i din-4 -yl I -nh eno I 

+ 

~a 
--"-•-'-h Cl Stq>2 

a ' =, 

(I(" 
~ 

" 

'"' 
"' 

10 Step J. By proceeding in a similar manner to that desciibed in Example l, Step 3, but lillb.5t:ituting 2-

(2,4-dioh!or<>-pheny\}-etltylanrinn for 2-(3-fluoro-4-metboxy-pheuyl)-clhylamine there is prepared ffi:: 

chloro-2 -methoxy--pyrlmidin-4-y!l-[2..{2 4-dichlom-phenyll..,O,y!J-arnjne [Tu lennediate ( 44) ]-

Step 2. By proceeding in a similar manner as above in Example 35(a) bLtt (i) substituting (6-chloro-2-

15 metboxy-pyrimidin-4--yl)-[2-(2, 4-dichloro-phenyl)-cthyl]-amiue (Intermediate { 44 )] for ( 6-<0hloro-2-

methoxy-pyr:imidin-4-yl)-[2-( 4 -mefuoxy-phcny !)·elhy l]-aminc, and {ii) 3-hydroxyphenylboronic acid 

for 3-<:arboxyphenyl boronlc acid Ibero is prepared 3-{6-[2-0,4--dichlor<>-obenyD--ethylamino}2-

melhozy-pyrlmidin-4-yll-nhenol [Example 35(i)]. LCMS: RT=2.57 minutes, MS: 390 (M+fl). 

20 2-Fluoro-5-£2-methoxy-6-f2-<4-methozy-phenvl}ethylarninol-P.Y!ilJ1L<!in-4-vll-bcozaldehyde 



By pro<:eeding in a. similar mnnner as above in Example 35(a) but substituting 4-0uoro--J­

fonnylbeiwmeboronic acid for 3-carboxyphenyl borooic acid there is prepared 2-fluoro-5-12-

5 methoxy+!2-(4-methoxy-Wenv!}ethy]amjnol-oyrimidjn-4-yll-bqwtldehyde [Example 35{j)]. 

LCMS: RT~ 2.77 minutes, MS: JS2 (M+H). 

(kl 3-f 6-fU3. 4-Dimethoxy-pbenyl)-ethy!amino 1-2 -mefuozy-pvrimid in-4 yl l-benwlc acid 

~~ 
oo; 

10 By~ in a similar mmmcr"" above in EKllD!Jl!e 35(a) by substittrting (6-chloro-2-melhol<}'­

pyrimidin-4-yl)-{2-{3, 4-diorethoxy-phenyl)-cihy!J-aminc fur ( 6-chloro-2-methox:y-pyrimldin-4-y 1)-[2-

( 4-mefhoxy-phenyl)--<llhyi]-amine there ;s prepared 3-f6-l:H3.4-<limefu.ort-nhenyt}elhylamino]-2 

methoxy-pyrirnldjn+yl\-hew,Oic acid [Example 35(k)]. LCMS: RT= 239 mmui..., MS: 4 J 0 (M+H). 

l 5 (l) 3-{2-Methozy-6-12-( 4-rnethoxy-phe nvl ).-ethylamino 1-pyrimid in-4-yll-tbi Obhen.,...2-

~!dehyde 

By prooeeding in a similar m"1lller as above in Example 35(a) by substituting 2-formyl-3-!hjoph.ene 

boronic acid (797 mg) for 3-e.<l!boxypbenyl l>oronic neid lhere is prepared J-!2-rnelhoxy--6-[2-(4-

20 methoxy-phenyll-ethylaminol-pyrimidin-4-v!!-thiophw.,...2-.carhaldeby® [450 mg (36%, &ample 

35(1)]. LCMS:RT= 7.42ntlnutes. MS; 370 (M+HJ-
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( m) }-{ 5 -I 2-Methoru-!2 -( 4 -mctho;xy-vheny! >-ethylamino]-imi mi din-4-yl l-thioohen-2-yl} 

cthanone 

By proceeding in a similar manner as above in Example 35{a) bnt snbstltnting 5-A~l-2-

5 thlopheneboronic acid for 3-carboxypbenyl boronic acid there is prep11red l-{S-£2-methqzy-6-f2-(4-

mctho?l)'-Dhenvl l-clhylruninol-pyrimid in-4-y! l-lhiophen-2-yl}ethanQne [200mg, 5 1 %, Example 

JS(m)]. IC-"'~ J.8 nM 

10 

(n) 3-£6-(2-( 4-<0hloropbenyl)-ethv!runinol-2 methoxy PVIimidin-4-yll -benwic acid hydrochloride 

~· 

"' (I<) 

S~p2 

~Cl 

Step I. A soluti<>n of 4,6-dichloro-2-mefuoxypyrimidine [0.7 g, Intenncdiaie (4)], 2-(4-clilorophenyl)­

ethylami.ne (0.66 g) Md sodium bicarbonate (0.88g) lnElOH (25 ml) i>heated at 80"C for lhree hollIS, 

po<Ired into water (400 mL) and the solid is fillcreif and uir dried affording (6-chloro-2-melhoKy-

15 pyrimidin-4-yl}-j_2-(4-chlorophenyJ)-ethyl]mnine [I.I g, Jntennodiate (14)]. MS: 299 (M+H). 'H 

NMR (CD,j,SOJ; 5 8 (d, 2H, J~J Hz); 7.4 (2H, d, J~J Hz); 6.05 {IH, s); 4 (3H, s): 3.6-3.7 (2H, m); 

2.95 (21-J, t). 
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Step 2. By proceeding in "similar manner as above ID Example 35{a) but substituting 6-chloro-2-

methoxy-py,-imidin-4-y!)-(2-{ 4-chlorophenyl)-ethyl]amine [intenned iatc (14)] for ( 6-chloro-2-

methoxy-pyrimidin-4-y l)-[2-{ 4--mcihoxy-phenyl)-e!hyl]-amine !Wd ti;cating lhe n=tion product with 

5 1.2 equivalents of hydrogen chloride in ether (JM) followed by evaporation and trlturation with ether 

10 there is prepared J {6-(2-(4-<:hlorophenyD-athy!amino] 2-methoxy-pvrimidin4-yl}-bcnzoic oojd 

hydrochloride [1.1 g, Example 3S(n)] as a solid. MS: 384 {M+H). 1fINMR (CDCI,): B 8.S (IH, s); 8 

(2H, d, J~ 5.1 Hz); 7 .9 (lH, m); 7 .6 (111, t); 7.2-7.4 (4H, m); 6.6 (lH, s); 3.95 (3fI, s); 3. 7 {2H, t); 3 

(2II, t). IC'"~ 0.6 nM 

10 

[o) [2-Me!hoxy..§...(6-melhoxy-pyridin-J-yl)-pyrimidin-4-yll-!2-C4-mefuoxy-nheoyl)-ethyll-amine 

~-
(:1_ 

°'o~ 
A mildnre of {6-chloro-2-methoxy-pyrimidin-4-yl)-[2-(4-methoxy-phenyl)-ethyl]-antine (600 mg, 2.04 

mmol), 2-melhoxy-5-py,-idyl-boronic acid (469mg, 3.06mmol, prepared according lo lhe prOCirlurn 

15 described in J. Org. Ch1!111., 2002, 67, 1541), and Cs,_CO; (1.66 g, 5.11 mmol) in e!hyleoe glycol 

dlme!hyl ether (8 mL) and wa!er (2 mL), !It room temperature, is degassed wi!h argon gas for 5 

minutes and !realed with tetrakis(lripheeylphosphine) palladium. (0) (118 mg, 0.1 mmol). The mixture 

is heal.e<l at 85°C fur 5 hours, diluted with water (SO mL), and extracted twice with EtOAc (SO mL). 

(__: 

The rombined extmcl'l are dried over ma11Desium su1fu!c, filren:d and evaporated. The residue is !, ··1 

20 sul!jected 1o ch,-omatography on silica gel ehiling with a mixture of EtOAc and heptane (1:1, vfv) 

i2-m"11tmry-6-(6-mc!hoxy-pyridin-3-yl}oyrimjdin-4-y)]-[2..(4-mfilhoXV=!lhenvl}-ethyl]-

~ [0.75g, 100%, Example 35(o)J as IUl oil LCMS: Rr= 2.74:mlnutes, MS; 367 (M+H). 'H·NMR 

(300 Mfu., CDC!,); 5 8.78 (lH, d,J=2-1Hz),8.21 (lH, dd,J= 8.7, 2.4Hz). 1.16 (2H, d, J= S.4 Hz), 

6.88 (lH, dd, J= 8.7, 2.4 Hz), 6.82 (2H, d,J= 8.4 Hz), 63 (IH, s), 4.95 (IH, brs), 4.03 (_3H, s), 4.02 

25 (3H, s), 3.82 (JH, s), 3.72-3.63 (2H, m), 2.92(2H, t,J=6.9 Hz). IC50 = 1.1 nM 

(p) 3- I 2-Meilioxy--6-f2-( 4-methozy pheoyl).-elbylamin?]-pytlmidin-4-yl }-ohenol 

efiling
Rectangle

efiling
Rectangle



-143-

By proceeding in a simi!or manner as above in Example 35(o) but sub.!itituting commerclally available 

3-hydroxy-pbenyl-boronic acid for 2-methoicy-5-pyridyl-boronic acid and subjecting the crude reaction 

product lo short-path silica filtration, lhcre is prepared 3-{2-methoxy-6-[2={4-methoX\l=i'hegyl)-

5 ethy!aminol-pyrimidln-4-yl\-phenol [!_Jg, ilxlllnplc 35(p)]. 

(q) (2:(1:.Metboxy-phcnyl}c!hyll.(2-methoxy-6-pyridin-4-yl-pvrimidin-4-yl}-runine 

~om, 

I 0 By proceeding in a simi!ru;- m"'1Iler as above in Example 35(o) but sub.stituting commercially available 

4-pyridyl-boronic acid for 2-methoxy-5-pyridyl-horonic, and subjecting die crude pmdnct to 

chromatography on silica gel eluting wlth MeOH in DCM (5:95, vfv), there is prepnred fl:!!: 
melhoxv-nhenyl}-etlrv!l-C2-methoxy-6-pvridin-4-yl-pvrimidin-4-yl}£mine [129 mg, Example 35(q)]. 

LCMS: RT=235 minutes, MS: 337 (M+H), IC..,= 8nM 

15 

(r) 2-/2-Majhoxy-6-f2-{4-methoxy=Dhenyl)-clhvJaminefl-pyrimidin-4-yll-phenol 

By proceeding in a similar manner as above in Example 35(o) bul substituting commemially available 

2-{ 4,4 ,5,5-tctramelhyl-1,3,2-dioxaborolan-2 -yl)pheuol for :z.-m ethoxy-5-pyrjdyl-borooic acjd, and 

20 trilumting the crude reaction product with. etlicr, rhere is prepared 2-f2-metboxy-6-[2-!4-methoxy­

u\!wy!)-ethylaminol-pyrimldin-4-yl}-phenol (143 mg, Example 35(r)] as a solid. LCMS: Rr = 3.08 

minutes, MS: 352 (M+H). IC50 = 17 nM 



(s) (3-{2-Metltoxy-6-[2.{4-methoxy-phenylktliylaminol-pyrimidin-4-yll-pbenyl}-acclonihjle 

Dy proceeding in a similar =er as above in Example 3S(o) hlli substituting comme;n:ially HVllilab\e 

5 (3-cyanometbyl-phenyl)-boronic ocid, pinacol ester for 2-methoicy-5-pyridyl-bomoic acid, and 

subjecting Lhe crude product l<> chromatography on silica gel eluting wHh a mixture of 60'/o EtOAc in 

beptmie, there is prepared (3 12 metltoxy-6-[2.(4-methoxy-phewlkthylamino]-pYrimjdin±yll­

phenyll-acetonitrile [350 mg, Exnmple 35(s)]. LCMS: RT= 2.~S ml<iutes, MS; 375 (M+H). IC,0 = 6 

IO 
"" 
(t) 3 f2-Methoxy-6-!2-{+meth.9xy-vheoyl}.elhvlarnino 1-pyrimi din-4 -y I I -benmni trile 

By proceeding in a similar Illilllller as above in Example 35(o) bni substituting commerciaIIy KVBilabie 

3-cyano-phenyl-boronic acid fur 2-methoicy-5-pyridyl-boronic acid, and rubjccting the crude product 

15 to chro!Illrtography on silica gel eluting wiLh a mixture of 40% BtOAc in h6¢ane, there is prep.ued 

3- f2-methoxy-6-{2{4-methoxy-ohenyll-ethylaminol-pyrimidin±yl}-beozonitrile [220 mg, Example 

35(t)], I.CMS: R~=3.l5 minutes, MS; 361 (M+H). IC,0=0.9 nM 

(u) 3-{2-Methoxy-6-[2-{4-metho'IY"_phcnyl}ethylamino]-pyrimidin-4-yll-b=ldehyde 

"""""' 

20 
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By proceeding in a similnr mnnner as above in Example 35{o) but substituting commerc;ially available 

3-fomyl-pheuyl-bornnic acid for 2-metboxy-5-pyridyl-boronic acid, and subjecting ilic crude producl 

to chromalography on si!io.a gel eluting with a mixture of 460% ElOAc in heptane, theic is prepared 3-

\2-mcthozy-6-f2-f4-methocy-nhenylkthy!•mjnol-nyrimidin+yl} be=tldehyde [12.4 mg, Example 

5 35(u)]. LCMS: RT=J,05 minutt:s, MS: 364 (M+H). 

( v) 3 - f 6-!kC2-Chloro-6-.fl noro-phen yJ}-cthvlwinoJ-2-methoxy-pyrimid iri-4-yl 1-benza!debyde 

Slcp J. Following procedures similar lo thrue of Example l, step 3, but using 4,6-dichloro-2-

10 methoxypyrimidhl.e [3.1 g, hile<IDedi<Ite (4)], 2-{2-chloro--ti-fluorn-phenyl}elhyJamine (l.B4 g, 

Intermediate (21)] and "odium bioarl>onata (2.02 g) there is prepared C6-;;hloro-2-methozy-pyrimidin-

4-yll-[2-C2-cltloro-6-fluoro-phenyl}ethyll·;unine [3.2 g, lut<:rmediate (24)] as a while solid. LCMS: RT 

= 3.63 minutes, MS: 317 (M+H). 

15 Step 2. Byproceedllig in a similar manner as shove in Example 35(o) bul substituting coinmercially 

available 3-fomyl-I>heoyl-borouic acid [Intermediate (25)] fur 2-metlwxy-S-pyridyl-bomnic acid, and 

(6-chloro-2-methoxy-pyrimidin-4-yl}[2-(2-chlom-6-fluoro-phenyl}e1.hyl]-amine (2 g, InlermediBte 

(24) prcpa<ed in step l], for (kbloro-2-methoxy-pyrimidin-4-yl}[2-{4-methoxy-pheoyl}-etttyl]­

aminc, there is prepared 3-16-[2 {2-chloro-6-fluoro-nhenvl}-ethylamino J-2 -methoxy-pyrimidin-4-yl I -

20 benzaldehyde [2.76 g, Example 35(v)]. LCMS: RT= 3.2minute.s,MS: 386 (M+H). IC,.= 3.6nM 

(w) 3-16-[2:(2 4-Dicl1Iaro-phenyl}-clhy!•mina]-2 methoxy-pvrimidin+yl} bell7.0ic acid 
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By proccWing in a similer llllIDiler as above in E.'tample 35( o) but substituting commercially HVllllabJe 

3-carboxy-phenyl-boronic acid fur 2-methoxy-5-pyridy!-horonic acid, and (6-<lh\oro-2-metltoxy­

pyrimidin-4-yl)-[2-(2.4-dichlol"01'henyl)-ethyl]-amine [2 g, Intcrmedilile (44)] fur (6-<:hloro-2-

melb.oxy-pYrirnidin-4-yJ)-[2-{4-methoxy-phenyl}elhyll-aminll, a.od eKtracting tb.e erode reactioo 

5 mixture, adjusfl:d to pH2, with EtOActheJe is prepared 3-{6-[2-(2,4-dicbloro-phenyl}etbylaminol-2-

methoxy-pyrimidin-4-Vll-henz-0jc ncjd (2.5 g, Bxample35(w)]. IC,.= 0.3 nM 

(x) f2-Methoxy-6-(pyridin-3-yl)-pyrimidin-4-y[J-f2-{4-methoxv-phenyJ)-olbylJ-amine 

10 By proceeding in a similar lllllnner as above in Example 35{o) but sobstituling oommemially available 

3-pYridyl-boronic acid for 2-methoxy-5-pyridyJ-borooic acid, a.od subjecting the crude product to 

chromatography on silica gel eluting witb 5% MeOH in DCM, tbere is prepaied [2-methoxy-6-

fiwridin-3-yl}-pyrimidin±ylJ-[2-(4-methoxy-pheny[kthy!J-amine [45 mg, &ample 35(;.:)]. LCMS: 

RT=2.33 minutes.MS: 337 (M+H). IC"'= 10 nM 

15 

(y) 2-Metltoxy-5-12-methoxy-6-[2:{4-methoxy-phenylkthylamiool-pyrimidio+y!}. 

benzaldehvde 

By proceeding in a sllnilnr manner as above in Example 35(o) but substituting commercially availabJ., 

20 3-fonnyl-4-methoxy-barcnic acid fur.2-methmcy-5-pyridyl-boronic acid, 1111d 1ritumtlng lhe product 

with ether, !here is prepared 2-mcthoxy-5-{2-methoxy-6-[2-C4-metho1<Y-pberwll-ethylamiool­

pyrimidin-4-yll-benzaldehyde (780 mg, Example35(y)]. LCMS: Rr=2.55 minutes, MS: 394 (M+H). 

(z) 2 -Ch 1 oro-5-{2-methoxy-6-f2-( 4-methoxy-obenvl}etby!mnino ]-pyrimidi11-4-yll -benzoic acid 

25" ethyl "'*r 

( ·: 
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E=mplc J5(z) 

Step I. Under a. nitrogen atmosphere, a 50 mL rouod bottom flask is chllfl!ed wilh 

bis(pinacolalo)di."boraoe (I, 16 g, 4.55 mmol), potassium acetate (l.J I g, 11.4 mmol) and 5-hrCIIlo-2-

chloro-henwic acid ethyl ester (I g, J.79 mmol). After bubbling nitrogen llirougfi !he mixture for 5 

5 minutes, dich\oro[l, 1 '-bis(dipheoylphosphino)furrocene]pallodium DCM adduct [PdCl,(dppl), 93 mg, 

0.11 rrunol] is added. The resulting mi)(ture is heated to 60°C for 2 hours, cooled lo room teml"'.-ature 

and poured into EtOAc (50 mL). This mixture is washed with water, with brine, dried over sodium 

sulfate, filtcr<:d and con<=trated to give 2-<lhlorn-5-C4.4 5 5-tetmrnethyl-I I 3 ZJdioxaborolan-2-yl} 

benzoic acid ethyl efiler £LCMS: RT= 5, l minutes, MS: 311 (M:+H)] and the dimeriz.,d side product, 

l 0 4,3'-Dichloro-biphenyl-3 ,4'.<\icarhoxylic acid diethyl ester io 2:1 :ratio (0.65 g total). The crude mixture 

is used for a oext step without further purification. 

Step 2. By prooeeding io a simil11r llliIIlllor to Ex:emple 35(o) Bhove bul suhstituting lhc crude 2-

.;hloro-5-{4A,5,5-tetmmelh:yl-[l, 3,2]dioxaborolan-2-yl)-beowie acid ethyl e=, prepared in step 1 

15 above, for 2-methoxy-5-pyridyi-boronic acid, and canyiog out a short-path silica gel :filtration 011 the 

crude product, there is prepered 2-chlom--5-/2-meilioxy-6-[2-<4-mothoxy-pbenyl}dhylamjnR]­

pyrimidjn-4-yll..benmic atjd etltvl esWr [0.21 g, Example 35(z)]. LCMS; RT= 3.2S minutes, MS; 442 

(M+H). ICs,=32nM 

20 &ample 36 

f2-Me\boxy-6-!3-(3-mcthyl-IJ 2Al!!Mdia:ml-S-yl}pheny[J-oyrirnjdin-4-yl!-f2{4-met!ioxy-pheoyll­

cthy!J..amine 
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"" 

-·· 
Step I. To a solution of 3-{2-melhoxy-6-[2-{4-meilioxy-pbenyl)-ethylamino]-pyrimldin-4-yl}-benzoic 

acid (200 mg, 0.53 mmol Example 35(a)] in dimethylfomiamide (1.75 mL) is added 

diisopmpyle!bylamine (0.23 mL, 1-33 mmol) followed by TBTU (205 mg, 0,64 mmol). Stirred the 

5 solution for 15 minutes befure adding acemmide oxime (59 mg, 0.8 mmol). After 4 hours of stirring at 

ambient temperatnre lhe mixture is diluted wilh water {20 mL) and extractOO twice with EtOAc (20 

mL). The combined organic exlracis are washed three times with W2ler (20 mL}, with brioe (20 mL), 

dried over magoosium sulfute, filtered end concentrated by rotary evaporntot to provide N-{1-imino­

ethvll-3-12-melhoxy4[2-C4-metbo!CV-Oheny!}ethy l amino l -pyriroid in-4-yll-benZllIIlide[ 60 mg, 69"/o, 

IO Intermediate (45)]. 

Step 2, A solution of N-{l-imino-elhyl}-3-{2-melho;ic:y-6{2-{4-methoxy-phenyl)-ethylamino]­

pyrimidin-4-yl)-bcnz.amide (l60 mg, 0-367 mmoi Intennediaie (45)] in THF (2 mL) is irradiated in a 

microwave to I40°C twice for 4 minukis. The rea<rtion mixture is absorbed onto silica gel and 

15 subjected to flash oohnnn chromatography on silica gel (9 g) eluting with 0 to 50% ELOAc In heptan~ 

gradient, to afford {2 -melhoJCY-6--[3-0-methvl-fl.2.4 lQX!ldiamJ. 5 -yl}-phenyll-nyrimidin-4-y!l -f2-< 4-

methoxy pbgnyj}e!hyJ]-amine [4 lmg, 27%, Example 36]. LCMS: Rr = 2.9 minutes, MS: 418 (M+H). 

1HNM'.R (300 MHz, CDC!,); Ii 8.64(1H, s), 826 (lH, cit, J=0,027, 0.0()44 Hz). 8.15 (JH, dt, J=0.027, 

0.0044 Hz), 7.59 (IH, t, J=0.026 Hz), 7.14 (2H, d, J=0.029 Hz), 6.86 (2H, d, J=0.029 Hz), 6.43 (IH, s), 

20 4.94 (IH, s), 4.04 (JH, s), 3.78 (JH, s), 3.69 (2H, m), 2.9 {2H, t, J~.022 Hz), 2.49 (JH, s), IC511 = 2.6 

"" 
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Exarnp1e37 

[2 -MethoW-f3-C5-methy I-2H-[ I J.. 4 llri=pl-3 -y l}Dh enyl 1-pytimj din-4-yll -[2.{ 4-metlioxy-phmri U: 

etliyll-amine 

·1 

'"' 

S Step I. A mixture of3-{2-methoxy-6-[2-(4--methoxy-phenyl}-e!hylamino]-pyrimidm+yJ}-be=unide 

[50 mg, 0.)32 mmol, Example 35(g}] end dimethylnwtunide dimefuylacetal (2 mL) in a sealed tube 

and heated to 1lO"Cfor45 minutes. Th~ mixture is concentrated by rotary evaporator to provide li=. 

Cl -dinuothylom ino-filhylidene} 3 -{2 metboxy=6-[2-C4-methoxy-pbenyJ)-e!hylami nol-pyrimidin-4-vl l­

OOnpnnide (J.nlennediale (46)] in quanlit.ative yield. 

JO 
Slep 2. A solution of N-{l-<funelhylamin<>-ethylidene}3-(2-melhoxy-6-[2-{4-methoxy-phenyl)­

ethyl!llll.ino]-pyrlmid.in-4-yl}-benzamidc [0.132 mmol, Inlermediate (46)] and hydrazine hydJat." (15 

µL, 0.48 mmol) in acetic acid {I mL) is heated to 90"C. After stiningfor30 minnlo:s removed from 

h~ quenched with saturated sodium bicarbonate solution {2C mL) and exttacted twice with EtOAc 

15 (20 mL). The organic extracts are dried over !llllgile:sillIIl sulfate, filtered and con=itmtcd by rolmy 

evaPorator. The resulting oil is subjected to flash oolumn chr0m.togi:aphy on silica gel elnti.llg with 

~IJ",(, EtOAc in heptMe gradient ta affi>rd {2-methoicy-6-[3{5-methyl-2H-fl.2.4J!riazol-3-y!l-phenyll­

pvrimidin-4-yl\-[2{4-methoxy-phenyl}-ethyll-amine [38 mg. 69 %, Example 37], LCMS: RT= 2.59 

minutes MS: 417 {M+H). IC50 = 3,7 oM 

20 
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Example 38 

{2-Mcthnxy-6-[3-(3-methyl-isoxazol-5-yl}pheny\J-p_yrimidin-4-yl!-fU4-me\lio"'f'-phenyll-ethy!J-

'" 

5 Slep 1. A mixrure of l-{3-{2-methoxy-6-{2-{4-methozy-phenyl)-ethylamino}-pyrimidin-4-yl}­

pheoy!}ellwione [l25 mg, 033 mmol, E!mmple35(h)] and dimethylacetamide dimethylacetel (2 mL) 

in a.ronnd bottom flask is heated to 90"C for 4 honrs. The reaction mixlnre is t:realed with water (20 

mL) and extJected 1hroo times wilh EtOAc (20 mL). The combined organics are dried over 

magneslum sulfute, fillerod 3Ild concentrated hy rntwy evaporatur to provide 3-dimethx!amino-J-{3-

l 0 {2=-methoxy-6-[2..( 4-m ethoxy-phenyll-ethvlamino }-pvrimidin-4-y 1 \-phenyl }-but -2-en-1-one 

[Intermediate (47)1 in quantitative yield. 

Slep 2. In a. sealed tube are combined 3-dimethylemino-1-(3-{2-mcihoxy-6-l2-(4-methosy-phenyl} 

ethyJamino]-pyrimidin-4-yl)-phenyl}hut-2-en-l-one [60 mg, 0.134 mmo!, Intennedi!lIB (47}], 

15 hydJOxylemio.,. hydrate (40 mg}, and ELOH (3 mL). Themixtnre is hoa100. at 95"C with stirring for 6 

hours ooncentrated. The resulting; oil is subjected to flash column chromatogniphy on silica gel eluting 

with 40% EtOAc in heptane Lo afford {2-methgxy-6-[3{3-methy!-isgxeml-5-xll-phenyP-pyrimjdin-

4-yl\-[2-{4-mclhm;y-phe:nyl)-ethyll-amine [56 mg, 100%, Example 381"" a solid. LCMS; Rr = 2.82 

minutes, MS: 417 (M+I{}. IC1a = 6 nM: 

20 

~ 

[2 Methoxy-6-[3-(5 methyl-2H-pyrazal-3-yJ}-phenyJJ oyrimidin-4-y !1-[2..( 4-methoxy-phenyl}ethyll­

!!!!liM 

1-=1 
' < 
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E=iiple39 

In a s .. Ied tube are combined J-<lime1hylamh10-l-{3-{2-metboxy-6-[2-(4-methoxy-phenyl)­

clhylamino]-pyrimidin-4-yl]-phenyl)-but-2-en-l--0ne [147 mg, 033 mmol, Inlennedlate (47) prepared 

as deSCI:ibod in Example 38, Step l], hydrazine hydrate (200 µL), and ElOH {3 mL). Heated 1he 

5 mixture kl 85°C 1111d stirred fo!" 1.5 horns. The reaction mixture is conoontrated lo provide an oil which 

is subjected to flash collllilll chromaJography on sillca gel eluting with 20 lo 60'/o EtOAc in heptane 

gradien~ to afford /2 -melboxy-6-f3-( 5-methy1-2H-pyraw! -3 -yll-phenyl}pyrim idin-4 -y 1 }-[2..{ 4-

methoxy-phegyl}etiiyO-amine [136 mg, 99%, Example 39]. LCMS: R-r = 2.79 minutes, MS: 416 

(.M+H). 1H NMR (JOO MHz, CDCI,) Ii 8.29 (!H, s), 7.9 (IH, d, J=0.027 Hz), 7,72 (IH, d, J={l.025 

10 Hz), 7.4 {IH, ~ J=il.026Hz), 7.09 (2H, d, J=0.028 Hz), 6.82 (2H, d, J=0.028 Hz), 635 (2H, d, J=0.024 

Hz), 5. l 8 {IH, s), 3.98 (JH, s), 3. 75 (JH, s), 3.59 (2H, m), 2.RJ (2H, ~ J=0.023), 23 (3H, s). 

Example 40 

12-0 Fluoro-4-mclh9X'ffihenylkrhyJJ-f2-molhoey-ti-f3-(2H-!mrp.ol-5-yll-nhenyIJ-pyrimidiP-4-yll-

I5 amme 

E..mple l(•) 

A solution of 3-{ 6-[2-{3-flnoro-4-metlio xy-phen yl)-elhylamino ]-2 -metho xy-pyrimidin-4-yl }­

benzonitrile [1.5 g, Example 1] :md tribntyl tinazide (1.66 mL) in toluene (80 mL) is healed at 115°C 

for 20 hours. The soll1tian is cooled 1md treated with glacial acetic acid (20 mL) giving a white 

20 precipitate. The mixture is eidraoted twice with EtOAc (200 mL). The combined extJacts are dried 

over sodium sulfute, filtered, and evaporated. The residue is snbjected to chromaJography on silica gel 

eluting wi!h EtOAc to give !2-0-tluaro+metboxy-phenyD-etlJyll-f2-methoxy,6-[3-f2H-tctrom!-5-

yl}-phenyll-pwimidin-4 yll-wnine (031 r. .Example 40) as " solid. MS; 422 (M+H); 'H NMR 
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(CDCb): Ii S.6 (l H,s); 8.1 (lH, d (J= 5.1 Hz)); 7.9 {2H, m); 7.6 {lH, t); 7-7.2 {4H, m); 6.7 (1 H, s); 3.95 

(3H, s); 3.8 (3H, s); 3.6 (2H, t); 2.8 (2H, t); 1.6 {IH, m); 13 {IH, m). lC50 = 0.4 nM 

fu.limple4J 

5 1 Eth vJ-3-(3 f2-mcth<>xy 6-!2-C4-methox;y-phenyl)-ethylamino l-nyrim!din-4-yll -pheny ])-urea 

Examplc2 &omplc4J 

To a solution of [6-(3-amino-phenyl)-2-methoxy-pyrimidin-4-yl]-[2-(4-methoxy-phenyl)-ethyl]-mnine 

(184 mg, 0.45 mmol, Tu>ample 2) in pyridine (1.5 mL) is added ethy! lsocyanate (43 µL, 0.54rnmol). 

The reaction mixture is stirred fcrr 18 hours at ambient temperature. q~encl!ed wil.b. lhe addition of 

10 water (25 mL), and extractOO. four times wllh Et0Ac (25 mL). The combined extracts and washed 

four times with aqueous copper sulfate solution (25 mL), wi!h waler (25 ml.), with brine {25 mL), 

dried over magocsimn sulfate, filtered and concentrated by rotmy evaporator, The resulting solid is 

subjected to flash colnmn chroroatogmphy on silica {4.5 g) eluting with 20 to 40% EtOAc in heptnne 

ID afford I -ethy!-3-Q {2-IDcthoxy-6.[2-<4-metboxy-phenylkiliylominoJ-nyrimldin-4-yll-pheuy!} 

15 J!!M [983 mg, 52%, Bxample41]. LCMS: RT=2.68 minutes, MS: 422 (M+H). 'JJNMR (300 Miiz, 

20 

CDCI,) 5 8.11 (lH, d, J=0.17 Hz), 7.88 (2H, s), 7.62 {IH, d, J,:Q.026 Hz), 7.49 (IH, d, J=0.026 Hz), :~-; 

7.18 {4fl, m), 6.81 (2H, m), 6.22 (lH, d, J=0.08 Hz), 5.83 {Ill, s), 5.35 {IH, s), 3.93 (3H, d, J=0.04 

Hz), 3.73 (3H, d, J=0.012 Hz), 3.55 (2H, m), 3.19 (2H, q. J=0.022 Hz), 2.81 (2H, m), 2.13 (IH, s), 

1.04 (2H, t, J=0,022 Hz). IC.o= 7.6 nM 

&ample 42 

2-f3-{6-\2-f2.4-Ditlloro-phenvJ\.e!hvlmnip ol-2 methoxy-!Mjmicl in-4 -y 11 pbenol!)')-2..metby 1-

propionic e.cid ethyl ester 

efiling
Rectangle

efiling
Rectangle



• 

-153-

~a 
), Q 

HO~OCU, 

A mixture of 3-{ 6-[2-(2,4--<lichloro-phenyl}<illlylamino ]-2-methoxy-pyrimidin-4-yl]-phenol [945 mg, 

2.42 mmol, Example 35(i)), PS-TBD (3-38 g, 5 mmol), ethy12-bromoisobutyrfil<! (888 mL, 605 mmol) 

and acetonitrile (20 mL) is h"""'d lo ,.eflux and stirred for 2 hours. The beatlng is turned off and lhe 

5 mirture is stirred overnight al ambient temperature. The reaction mixture ls flllered to remove I.be 

resin and lhe resin is washed wilh MeOH (20 mL) and with acetonitrile (20 mL), The combined 

fillrate and WllShings are conoentrated by rotruy evaporator. The residue is subjected to flash column 

chromatography on silica {40 g) eluting with 20 to 5(1',{, EtOAc in hepbile gradienl to afford 2..(J-16-

f2.{2.4-dichlorn-phenyl)-ethylaminol-2-methoicy-pyrimidin-4-yl\-phcnozy)-2-m"1hy!-propionic ocid 

IO ethyl ester [450 mg, 37o/o, Example 42] as a solid. LCMS: RT=Z.9 minutes, MS: 504 (M+H). 

15 

Examp1e43 

(a) {kJ4-Ch lorrcyhenyl}-1 -methy!"-<'tliv l 1-f 6-(3,4-djmelhoxy-phenyl}-2 -methoxy-pyrimidia-4 -yll-

amine 

• ,., 
&mople43(a) 

'" Step 1. Argon is bubbled through a mixture of 4,6-<lichloro-2-(melhylthio)pyrirnidine [4.98 g, 25.55 

mmol, InlermOO.iale (29)], 3,4--<lime!hoxyphenylbomnic acid [3.~74 g, 21.29 mmcl, Inl.crmcdiate (32)], 

and Cs,_C01 (17.34 g, 5323 mmol) in ethylene glyool dimelbyl ether(S6 mL) and \vater(14 mL), for a 

period cf IS minul"8. To !his mixture is added tctrakis(triphenylpho.sphine) palladium (0) (J .22. g, 1.06 

20 mmol) t!ie reaction vessel is heated lo I OO"C, After stirring overnight the mixture is diluted with water 



-154-

(250 rnL) and extracted three limes witb. EtOAc {JOO mL). Tue organic extracts are combined, 

washed with brine {100 rnL), and dried over magnesimn sulfate. The mixture is filtemd and 

GODcenrrated ID provide a solid tho!;,; dissolved in boiling lsopropyl alcohol {40 mL) nnd o!lowl!d ID 

cool ID ambient tempe>atnre. After standing for 24 hours the 'olid is eollected by filtrnrion, wMbcd 

5 with eold isopropy[ alcohol and dril!d uoder h.igh vacuum Lo aJionl 4-<:hloro-6-(3.4-dimethwcy­

!lhenyl}2-methyisu!funyl-pyrtmidine (5.28 g, 83.5%, Intermediate {48)]. 

Step 2. A solution of 4-<:hloro-6-{J,4-<iinlcthoxy-pbenyl}-2-melhylsulfuoy!-pyrimidine [528 g, 0.0178 

mol, Intenncdiale {48)] in DCM {120 mL) is chilled to 0°C. To1be chilled solution is added J-<:hloro-

10 pero;i:yheozoic acid (9,66 g, 0.0392 mol). After 30 minutes the cooling bath is removed aIJd the 

mixture is allowed to stir at ambient 1.e!Dpernture OVCJllighl The precipitate that fanned is collooted by 

filtration, we.shed wilh DCM (50 ml.). The organic filtrate is washed with aqueo"" sodium hydroxide 

solution (150 mL, 2 N) ond dried ove.- magnesium sulfate. The mixture is fifum:d and concentrated to 

provide 4-ch10f0:6-C3.4-dime1hozy-pbenyl}2-methanesulfonyl-pyrimidine [5.05 g, 86%, Intermed.iaie 

lS (49)] as asclid. 

Step 3. A mixture of 4-<:hJoro-6-{3,4-dimetltoxy-phenyl)-2-methanesulfonyl-pyrimidine [5.05 g, 

0.0154 mol, Jntennediale (49)) in ethylene glycol dimethyl ether (100 rnL) is chilled ID 0°C and added 

25 wt% sodium methoxide in MeOH (132 mL, 0.0231 mo!). After 15 minutes 1be reaction is allowed 

20 to warm to ambienttempeiature and stirrad overnighL The mixture is concen!raled to afl"ord 4-chloro-

6{3.4--dimct!Joxy-phenyl}2-mcthoxy pwimidine [43 g, 100%, Intermediate (50)] 

Step 4. To a solution of 4-chloro-6-(3,4-dimetho;i:y·phenyl}-2-methoxy-pyrimidine [140 mg, O.S (~ ) 

mmol, Jnlenrn>diale (SO)) and N,N-diisopropy)cihyl!l!Dine (392 µL. 2.25 mrool) in THF (!.7 ml.) is 

25 added DL-p-<:hloroamphetamine hydrochloride (154.6 mg, 0.75 mmol, lntemlodiate (51)]. The 

mixture is heated to reflux fur 2 hours and quenched with water (20 mL) and extracled twice with 

ElOAc (20 mL). The combined extracts arc concentrated antl 1he residue is subjected ID flash col11IDO 

chromatography on silica. gel eluting with 0 to 50% EtOAc in heptane gradientfo afford [2{4-chloro­

pheny 11-1 ·methvI-e!hyTI-[6..{3.4-dimethOXV=}!henyl}2-methoxy-nyrllnid jn-4-yl]-amioe [ 52. 7 mg, 

30 25.5o/o, Example 43{a)]. LCMS: R-r = 2.66 minutes, MS; 414 (M+H). 1HNMR (300 MHz, CDCJiJ: 

35 

Ii 7.65 (lH, d, J=-0.066 Hz), 7S3 (ill, dd, J=0.066, 0.0'.28), 7.28 (2H, d, J=0,028 Hz), 7.14 (2H, d, 

J=0.028 fu), 6.93 (lH, d, J=0.028 Hz), 631 (lH, s), 4.72 (lH, s), 4.34 (lH, s), 4.04 (3H, s), 3.99 (3H, 

s), 3.95 (3H, s). 2.89 {2H, qd, 191.045, 0.022 Hz), 1.79 (lH, s). 1.24 (3H, d, J-=-022 Hz). JC,,= 1726 

oM 

(b) f2-Methoxy-6-C3-mcthoxy-phenyl}oyrimidin-4-yll-!2-{4-nitro-phenyll·ethyll-amine 
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-o<J{b) 

Step I. To a mixture of 4,6--dio.hloro-2-melhylsulfanyl-pyrimidioe [4.9 g, 25.12 mmol, Intcnnediate 

(29)] and 3-metb.oxyphenylboronic a~id [3.47 g, 22.1!4 mmol] io ethylene glycol dimethyl ether {40 

mL) and water (10 mL), is added Cs,_CO, (18.6 g, s1:1 mmol). Nitrogen gas is bubbled through Lhe 

5 mOOure for 5 minutes before addition of tetraki.s(1riphenylphosphioe) palladium (0) (132 g, 1.14 

!Dlllol). The reaction vessel is sealed and heaied lo 90'C for 22 hourn. The reaction mixture is 

quenched with 30 mL of waler, Black precipitate is filtered, the filtrate is concentraled under vanuurn 

and extmcted throe times with EtOAc (JOO mL). The organic layer.; are combined and washed with 

20 mL of brine "'1d dried over sodium sulfuto. Tue mixture is concentrated to provide an oil which i~ 

I 0 subjected to flash column clnomatography (silica gel: 0 - 7"/o ethyl aoetate/heptane) to afford 4-chlQT0=-

6..{3-metboxy-phenyJ}-2-melhylsu\fewl-pyrimldine [3.92 g, 64%, hi!ermediate (52)] as a solid. 

LC/MS: R; ~ 4.14 minutes, MS: 267 (M+H). 

Step 2. To a solution of 4-cblorG-6-(3-methoX)'-phenyl}-2-methylsnlfanyl-pyrimidine (3.63 g, 13.61 

15 mmol, Intermediate (52)] in DCM (70 mL) is added 3-chloroperox:ybenzoic acid (10.05 g, 40.83 

mmol) and stirred at room temporature for 4 ho=. The rmction mixture is quenched with 2 N sodillill 

hydroxide solution lo pH=9, extracted wi1h DCM (3 x JOO mL). The organic laycrn ere rombined and 

wushed with 10 mL of brine and dried over sodium sulfate. The mixture is concentrnted lo provide 4-

ohloru-2-metllane511!funy!-6-f3-methoxy-ohenyD-pyrimidine [435 g, LCJM:S: RT= 3.3 minutes, MS: 

20 299 (M+H)] as a solid. 4.25 g ofllris material is dissolved inn miirture ofMeOH (70 mL) and DCM 

(40 mL) and the solution is treated dropwise \Vilh sodium methoxidc (25% wt in methmiol, 3.58 mL, 

15.64 nnnol). The mixture is stirred at room lemperatwe for2 hours quenched with water (20 ml.), 

oonoent:rnted to remove MeOH mid DCM, ruid extracted three times with EtOAc (100 mL). The 

combined cxtn>cts are washed with JO mL of brine and dried over sodiwn sulfate. The mixture is 
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concentrated to provide a wlid whiclt is subjected to flash column cbromalogrnphy (sili""- gel: 2 - 20% 

ethyl aoetatclbeptane) to afford 4-chlof0:2-methoxy-6-f3-methpxy-phenyl}-pyrimidine [2.73 g, 80% 

yield for 2 steps, Intermediate (53)] as a solid_ LCJMS: RT= 3 .84 minutes MS: 251 (M+H). 

5 Step 3. To a solution ITT 4-chloro-2-mcthoxy-6-{J-methc:cy-phenyl}-pyrimidine (80 mg, 0.32 mmol, 

Interroediate (53)] end 2-(4-nllro-phenyl)-ethylamine hydrochloride (77.6 mg, O.J8 mmol) in EtOH 

(l .l mL) is added diisopr(ljlyJ-cihylrunine (0-139 mL, 0.80mmol). The reaction m±xture is healed under 

microwave at 170"C for 45 min\Iles_ Solvent is removed and residue is subjected to flash column 

chro:malogmpby (silica gel: JO - 50% ethyl acet.telheptane) to afford [2-m<rthoxy-6-0-melboxy-

IO phenyl}-oyrirnidin±yO-f2-{4-nitro-pheoyltt!bylJ-arnine [62 mg, 51%,. Example 43(b)] as a solid. 

15 

J.C/MS: Ry= 2.57 minute, MS: 381 (M+H), 1HNMR (300 MH7., (CO,},SO): I) 8.14 (2H, d, J= 9.8 

Hz), 7.53 (2H, d, J = 9.8 Hz), I .52 (Jfl, m), 7.38 (lH, t, J = 8.6 Hz), 7 .01 (111, m), 6.58 (lH, s), 3.84 

QH, s), 3.79 (3H, s), 3.6 (2H, m), 2.99 (2H, m)- IC,,= 0.9nM 

(o) [2-Methoxy-6-C3-molhoxy-pbenyll-pYrimidin-4-y!l-!24trifluoromed:J.oxv-phenyll-ethyll-

By proceeding in a similar manner to Example 43(b) above but substituting 2-{4-trilluOiomethoxy­

phenyl)-ethylamlne [Inl.ermeiliate 12] for 2-{4-llitro-phcnyl)-etliy!amine, acetonitrile for EtOH as 

20 solvent in Slep 3, ond =iyingcut lbe reaction in amiorowave oven at 170'C for45 minutes, there is 

prepared [2-methoicy-6,{J-mcthoxy::pltenvll-pyrimidin-4-yll-f2-!4-triflnoromethoJ[Y-J)heny!)-elhyl]­

amine [88 mg, 44 %, El<alllpla 43(c)1 as a oolld. LCJM'.S; RT= 2.92 minutes, MS: 420 (M+H). 1H 

NMR(JOOMl-lz, CDCJ3): I> 7.6 (lH, m), 7.55 (JH, d,J= 9 Hz), 7.52 (III, t, J= 7.4 Hz), 7.24(2H, d, J 

= 9.8 Hz), 7 .16 (2H, d, J = 9.8 Hz), 6.99 (lH, m), 6.36 (IH, s), 4 ,86 (lFI, br s), 4.01 (3H, s), 3.86 (JH, 

25 s), 3.7 (2H, m), 2.96 (2H, m). 

( d) (2 .(2 -Chlom-6-:!!uoro-pheny!l:ethvll [2 meth wy-6-0-med:J.oxv-phenyl}pyrim id in-4-vJ]-

amin.e hydmohloride 
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By proceeding in a similar manner to Example 43(b) bul (i) substituting 2-{2-chloro-6-flaoro--phenyl}­

ethylamine for 2-{4-nitr<>-phenyl~ylamine, acetonitrile for EtOH as solvent in Slep 3 there is 

[2-{2-chloro-{i-fluoro-ohMll..,,lhyll-[2-methoxy-6-(3-methoxy-ohenyJ)-pyrim.idin-4-yll-

5 amine which is dissolved in ether and tr-ealcd with I M hydrogen chloride in ether 10 afford ll:Q:: 

chJoro--0-fluory-phenyQ-<:thyll-[2 methozcv+<3-methoxy-pbenyl)-pnimidin-4-yll-amiiie 

hydrochlorido [51 mg, 60%, Example 43(d)] as a solid. LC/MS: RT= 2.82 miiiut<>s MS: 388 (M+H). 

1HNMR [300 MHz., (CD,},SO]: 6 7.12-7.48 (7H, m), 6.6 (lH, s), 3.99 (3H, s), 3.82 (3H, s), 3.67 (2({, 

m), 3.07 (2H, m). 

lO 

( c) [2 -Me1 bom-O-mclhoxy obenyJ)-pyrim idin-4-yll-(2 -thiophen 2-y 1-ethy l}amioe 

hydrochloride 

By proceeding in a similar maancr lo Example 43(b) but snhstituling 2-thiophen-2-y!-elhylamine for 2-

15 (4-oitro-phcny!)-ethyiamine, and substituting acetonitrilc fo,- EtOH as solvent in Slep 3 there is 

propored !2-me!hoxv-6-0-me!hoxv-pheoyl}-pyrimidin-4-yll{2-fuiophen-2-yl-e!hyl}amine which is 

dissolved In ether aod treated wilh I M hydrogen Chloride in ether nffordi:ng !2-methoxy-6{3-

me!hoxv-ohenvl}-pyrimjdiii±J!D{2-lhiophen-2-yl-ethyl)..amine hydroch!qrjde [33.7 mg, 45o/o, 

Example 43(e)] as a solid. LC/MS: RT = 2.52 minutes MS: 342 (M+H}. 1H NMR [300 MHz, 

20 (CD,},SO]: 5 732-7.5 (4H, m), 7.13 (ill, m), 6.96 (2H, m), 6.64 (IH, s),4 (JH, s), 3.8 (JH, s), 3.7 

(2H, m), 3.12 (2II,m).IC,0 =9.7 nM: 

(f) 3- f2-[2-Melhoxy-6-C3-metho:cy-phony l}pyrimidio-4-ylamiJ1ol-etl1yl I - I fl-iodo!-5-ol 
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By proceeding in a similar manner to Example I(a) but substiruting 3-(2-Bmffio-ethyl)-IH-indol-5-<!l 

hydroclrloride for 2-{ 4-nitro-phenyl}-cibylamine, and substituting acclonitrile fur EtOH as solvent in 

S!ep 3, there is prepared J.{2-[2-mctl!nxy-6-(3-mefuoxv-Wenyl)-pyrim.idin-4-ylaminol-c1hy\}-1H-

5 IDdol-5-o! [19.5 mg, 25%, Example 43(1)] as a solid. LC/MS: R7 = 2.13 minutes MS: 391 (M+H). 1H 

NMR [300 MH7~ (CO,),_SO]: 8 10.46 (IH, s), 8-56 (JH, s), 7.48 (2H, m), 7.38 (IH, m), 6.99 - 7.12 

(3H, m}, 6.81 (JH, s), 6.58 (2H, rn), 3.84 (3H, s}, 3 .79 (3H, s}, 3.57 (2H, m), 2.84 (2H, m). 

(g) f2-< 6-Methoxy-l H-jndol-3 -yl}ethyl] !2 methoKY-:6-0-metboxy-P.heny!l::pvrimidin-4-yll 

I 0 amine hydrochlmide 

By proceeding in a similar m1111Der to Example 43(b) but substituting 2-{6-methoxy-lH-ffido\-3-yl}­

etbylamine fur 2-{4-oilro-phenyl)-ethylamine, and substituting acetonitrile for EtOH as solvent in Step 

3 there is prepared f2-{6-mc!hw- IH-indoJ 3-yJ}-et:hyJJ [2 metboxy-6-{3-rneilioxv-vheoyl}-pyrimidin-

15 4 yll-amine which is dissolved in ether and treated with I M hydrogen oblnridc in clher affordin8' U: 

20 

C6-methoxy-II{-indo!-3-y!l-eJhylJ-r2::methoxy-6{3-melhmcy-phenyl).ovrimidin-4-y!]-amine 

hydrochloride [58.6 mg, 66%, E:!:ample 43(g)] as a solid. LC/MS: RT= 2.48 minntes MS: 405 (M+H). 

'HNMR [300MHz, (CD3j,SO]: 8 10.6 (III, s), 7.3- 7-5 (4H, m), 7.12 {IH, m), 7.02 {lH, m), 6.8 (11:1, 

s), 6.61 (2H, m), 3.99 {3H, s), 3.8 (3H, s), 3.72 (3H, s),3.58 (2H, m), 2.94(2H,m).IC50 = 104 nM 

(h) [2-( 5 -MW!ioxy IH-indol 3-yl).cthy!J-[2-methwry-6-{3-methcw-pberry!)-pyrimidin--<1-yll 

amine hydrochloride 

r-1 
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By proceeding in a similar ml!lliler to E~amp\e 43(b) but substituting 2-{5-methoxy-lH-indol-3-yl)­

elhyJamine for 2-(4-nilro-phenyJ)-eOiylamine, and substitirting acetonitrile for EtQH as solvenl in Step 

3 there is~ [2-{5 metboxv-IH indol-3-y\}ethylJ-(2-melhoxy-6-0-methoxv-phenyJl-pvrimidin-

5 4-yll-amine which is dissolved in ether and trefiled wilh I M hydrogen chloride in elher effording U,, 

( 5 -metboxv- I H-indol-3-yD-ethy l T-[2-melho;<y-6-Q-me!hozy-phenyl 1-pyrim idin-4-y! 1-oun ine 

livdmcbloride [52.l mg, 59%, Example 43(h)] as a solid, LO'MS: R.,= 2.45 minutes, MS: 405 (M+H). 

1HNMR [300 MHz, (CO,),SO]: 6 10.65 (\H, s), 7.41 (Ill, m), 736 (2H, m), 7.2 (IH, m), 7.13 (2H, 

m), 7 .01 (lH, m), 6.7 (lH, dd, J = 9.6, 1.2 Hz), 6.6 (l H, s), 3.98 (3H, s), 3.8 (3H, s), 3. 72 (3H, s). 356 

10 (2H, m), 2.97 (2H, m). 

(i) [2-Methoxy-§-{3 -metbnxy phenyl )-pyrimidin-4-ylJ-(2-pyridin-3 yl-etbyl)..amine 

bydrocblotide 

15 By proceeding io a similar maoncrto Example 43(b) but substituting 2-pyridin-3-yl-ethylamine for 2-

(4-nitro-phenyl)-elhylamine, aod substituting acetonitrile for EtOH 11S solvent in Step 3 there is 

prepared [2-methoxy-6-(3 -methoxy-phenyl)-pyrimidin-4-y l]-{2-pyridin-3 -y 1-ethy l}-aorine which is 

dissolved iu ether end lreated wilh I M hydrogen chloride in ethor affording [2-methoxv-6-{3-

metho><y-phenv 11-pvrimicl in+v 11 {2 -pyridin-3-yJ.cthyl}-amine hvdrochloride [3 3 .2 mg, 4 5o/o, Example 

20 43(i)] as a solid. LCJMS: Rr= 1.53 minutes, MS: 337 (l'vl+H). 1HNMR.[300 Mlli, (CDiJ,SO]: a 8.82 

(IH, s}, S.76 (lll, m), E.43 (J:H. m), 795 (IH, m), 7.32- 7.45 (3ll, m), 7.11 (IH, m), 6.64 (IH, s), 

3.98 (3H, s), 3.79 (3H, s), 3.76 (2H, m), 3.09 (2H, m). re,. =24B nM 

(i} [2-(4-Arnin"1'henyll-elhyll-f2-methom-C3-methoxy-uhcuyl}-pvrintidin-4-yll-arnine 

25 hydrochloride 
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By proceeding in a similar manner to Example 43(b) but substituting 2-{4-amino-pheoyJ)-el.bylamine 

for 2{4-nitro-pheny!)-ethy]amine, and substituting acetonitrile for BtOH os solvenl in Step 3 there is 

prepared f2-(f.amino-phenyl)-cthyll-O-med!nxy-6-0-met!loxy-11henyll-p\'Timidin-±rll-11IDine which 

is dissolved in ether and treated wilh I M hydrogen cb\oride in ether affording [2-(4..aminq-phAA)'!}= 

etlwll-[2 -methoxy-6-(3-rnefi!oxy-11henyD-pyrimldin-4-yll-emine hvdrochloride [52-4 mg, 68%, 

Example 43©] as a solid_ LC/MS: R-r = 1_71 minut<:s, MS: 351 (M+H). 'H NMR [300 MHz, 

(CD1),SO]; 0 7.24- 7.5 (7H, m), 7.08 (lH, m), 6.65 (IH, s), 4 (3H, s), 3.8 (JH, s), 3_64 (2H, m), 2-92 

(2H,m)-

(k) ( 4-Me1boxy-bO!Jey]H2 methoxy-6-(3 methoxy-phenyl}nvrimidin-4-yll-arnine hyr!mchloride 

By proceeding in a similar manner to Example 43(b) bnt 51lbstituting 4-methoxy-benzylamine fur 2-{4-

oitro-phenyl)-ethylaminc>, end 51lbstituting acetonitii]c for EtOH as solvent in Step 3 there is prepared 

( 4-me!hoxy.-benzy\}[2-methoxy-6-0-methoxv-phenyD-pyrimidin-4-yll-omine whJch is dissolved in 

ether 3Jld treated with 1 M hydrolJ"ll chloride in ether effonling (f.methoffienzyJH2 met!Jozy-6-<3 

me"thn"y-phen.yl}-nyrimidin-4-yll~min« hydrochloride [56.3 mg. 73o/o, Example 43(k)J as a solid. 

LC/MS: R; = 2.5 minutes, MS: 352 (M+H). 1HNMR f300 MHz, (CD,),sO]: '5 736 - 7.5 (3H, m), 

723 (2H, d, J= 9.2 Hz), 7.1 (IH, m), 6_9 (2H, d, J = 92 Hz), 6.65 (!H, s), 457 (21-I, d, J= S Hz), 4 

20 (3H, s), 3.8 (3H, s), 3.72 (3H, s). IC,.= 11)73 nM 

(!) [2-Methoxy-6-0-melhoxy nh"""l)..pyrimidin-4-yll..(3-nhenyl-pmpyl}amine hydrochloride 
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.By proceeding in a similar manner lo Example 43(b) hut substituting 3-phenyl-propylamioe for 2-(4-

nltro-pheoyl)-ethylamine, and substituting acetooilrile for ELOH as solvent in Step J there is prepared 

[2 mcthoxy-6-(J-methoxy phcnyl}pyrimidin-4--vJJ..(3 phenyl proovl)-amine which is dissolved in 

ether and """1.cd wii:h I M hydrogen chloride in ether affording [2-methnxy-6-{3-methozy-phenyQ-

5 ovrimidin-4-yll-!'3-phenyl-proPYlHimine hydrochloride [60.6 mg, 79"/o, Example 43(1)] "" a solid. 

IO 

LC/MS: RT= 2.65 minutes, MS: 350 (M+H). 'H NMR [300 "Mllz, (CD;)lSO]: ~ 7.l - 7.5 (9H, m), 

6.62 {lH, s), 3})5 (3H, s), 3.8 (3H, s), 3.42 (2H, m), 2.64 (2II, m), J .B8 (211, m), ICsa = 1686 nM 

(m) [2-( l H-1 m)d •?ol-4-y J)-efuy!J-[2-mcthoxy-6-(3 methoxy ohenvll pyrimidin-4-yIJ -amine 

By proceOOing ln a similar mauner to Example 43(b) but substihlting 2-( JH-imidllZlll-4-yl)-elhylamine 

for 2-(4-nitro-phenyl}-ethylamioe, and substituling acetonilrile for EtOH M solvent in Step 3 di.em is 

prepared f2-f l H -i midaro!-4-y!J-ethyll-!2 metb.oxy-6-(3 methoxy-phenvl}-pyrimidin-4-yll-am ine [3 9 .2 

mg, 54o/o, Example 43(m)] as a solid. LC/MS: RT~ 1.45 minutes, MS: 326 (J'ri+H). 1HNMR [300 

15 MJ.Iz, (CD,),SO]; 8 7.8 (lH, s), 7.52 (2H. m), 7.37 (IH, m), 7.01 (IH, m), 6.94 (IH, s), 6.6 (IH, s), 

3.84 (3H, •), 3.79 (3H, s), 3.56 (2H, m), 2. 79 (2H, m). 

20 

(n) (1SJ-2-[2-Methoxy-6-C3-melhoxy-nhcnyl)-pyrimjdin±ylaminol-3-{4-methoxy-phenyl}-

propionic acid 

By proocediTig in a similar mmmer to Examp!a 43(b) but substituting L-0..methyl tyrosine fur 2-(4-

ni!ro-phenyl}elhy!amine in Step 3 there is prepared 00-2-[2-Methoxy-6-{3-methozy-vberrvl}­

pyrimldln-4-ylaminol-3-{4-me!hoxy-phenyl}-propionie acid [40.2 mg, 45%, Example 43(n)] as a oolid. 

LC/MS: RT= 2.38 minutes, MS: 410 (.M+H). 1H NMR (300 .MFlz, {CD,J:,SO]: 8 12 (III, br s), 7.62 

25 (lH, m), 7.49 (JH, m), 7.38 (lH, m), 7.18 (21-I, m), 7 (III, m), 6.8 (2H, m), 6.73 (lH, s), 4.59 (IH, m), 

3.8 (3H, s), 3.78 (3H, s), 3.68 (3H, s), 3.1 (IH, m), 2.94 (IH, m). IC50 = 548 nM 
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{o) Z:Methoxv+<J-methnxy-phenyl)-pyrimidin-4-yll-[2{4..methoxv-phenyl)-<rtl!yll-amlne 

By procoeding in. a similar manner to Example 43{b) btit substituting 4-methoxyphcnyl-elhylamine fur 

5 2-{4-nitro-phenyl)-etbylamine, and substituting acelcnitri!e fur ELOH a'I solvent in Step 3 th61'1 is 

prepared f2-methoxv-6-Q-methoxy-phenyl}pyrimidin-4-yll-f2,.(4-methoxv-AAenyl)..etbyll-arpine [SB (4 

mg, Example 43(o)]. 

Example 44 

l 0 C2-Methoicy-6-{ 5-me!hy l-fl .3.41 oxadiozo 1-2 -yJ}-pyrimjdin-4-yl)J2{ 4 -methozy-pheny!)-ethy !}amine 

'"' ''" ,., 
I .. , 

.&imipl~44 

Step I. To " mixture of 2,6-dichloro-py.-imidine+carlioxylic acid methyl ester [l g, 4.83 mmol, 

JntennOO.iale (54)] and N,N-diisopropylethylllllline {1.27 mL, 7.25 mmol) in THF {16 mL) is added 2-

(4-methoxypbcnyl)-ethylamfue (707 µ.L, 4.83 mmol). The resulting mixture is stirred at ambient 

15 temperature fur 20 horns and poured into 50 mL water nod e,macled three llrnes with 40 mL ethyl 

acetate_ The organic extracts are oombined end washed with 20 roL brine, dried over magnesium 

rulfute, tillered and ccmcerrtrnted to offord a solid which is purified via flash oo!umn chromatDgraphy 

on silica gel (35 g) eluting with 5 to 50% EtOAc in heptane gradient to a/fun! 2-chlom-6-!2-{4-
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m®oxv-phenyll-elhylaminol-pyrimidine-4-c;arbozylic acid melhyl ester [I g, 64.5%, Intenncdiale 

(55)). LCMS: RT=2.9 minutes, MS: 322 (M+H). 

Slep 2. A mOOure of 2-chloro-(;-[2-( 4-meihoxy-phenyl}-ethylamino]-pyrirnidine-4-carboxylic acid 

5 metilyl cslcr [650 mg, 2.02 mmol, Intermediate (55)] 5M sodium metb.oxide in MeOH (20 mL, 10.1 

mmol), in MeOH (JO mL) is heated to reflux and stirred for 5 hours. The heating is turned off and 

the mixture is stirred for 15 hours at room temperature and concentrated by rotuy evaporator to 
remove the solvcnL The solid is dissolved in water and lhe sollifiOl! is acidified to pH 2 with lhe 

addition of IN hydrochloric acid_ Extracted three limes with 75 mL EtOAc and concentrated the 

10 combined organic eltlracll; lo afford 2.-methoxy-6-[2-{4-methozy-phenylkthylaminol-pyrimidintl 

carboxvlic acid [390 mg, 64%, Intennediato (56)] as a solid. LCMS; RT= 1.99 minutes, MS; 304 

(M+H), 

Step 3- To a solution of 2-methoxy-6-[2-{4-IDethoxy-pheoyJ}-etb.ylamino]-pyrimidine-4-carbOJ<YHc 

15 acid [100 mg, 0.33 mmo~ Intermediate (56)] in dimethylformamide (1 OIL) is added N,N­

diisopropy!ethylamine (145 µL, 0.113 mmol) followed by "fB11J (128 m& 0.4 mmol). Stirred the 

n::action milcture fur 5 minutes before adding aoetic hydmzide (37 mg, 0.5 mmol) and continued 

slirrillg the reaction mixture overnight at ambient temperature.. The =~on miK:tUJe is poured into 

water (25 mL) and sub.seqnoPUy extracted lhree times with 25 mL ethyl noetate. The combined 

20 organic extracts are W1l'lhed three times with 25 mL water, with 25 mL brine, dried over magnesium 

sulfate, filtered and concenti;ated by rotary evapomklr. The material obmlned is subjected to flash 

column chromatography on silica (!Og) eluting with 0 lo 5% MeOH in DCM gradient to affurtl 2-

methozy-{i-[2-f4 -methoxy-pbenvD:ethy lemino l-pyrimicline-4-r.arlioxylic acid N' -ooetyl-hydnajde ( 42 

mg). A mixture of2-methoxy-6-[2-(4-m«thoxy-phenyl}cthyhunino}-pyrimidin"4-=boxylic acid N' -

25 acetyl-hydrazide (42 mg, 0.12 mmol), p-tolueno:sulfonylchloride (34 mg, 0.13 mmol) and PS-BEMP 

(218 mg, 0.48 mmoJ) in TBF (1.5 mL) is irnidintcrl in a microwave to 140°C for 6 minutes.. The 

matmial is filtered and absorbed onto silica gel and subjected to flash column clrromalograpby on silica 

gel eluting wilb 10 to 50% EtOAc lo heptane gmdient to afford f2-mothozy-6-(5-methyl­

fl 3 . 4 I oxadiazol-2-y!}pyrirn!din-4 -v JJ-[k( 4-methoxy-phenvJHllhyl ]-amine [25. lmg, 63 %, Example 

30 44]. LCMS: Rr=2.64 mioutcs,M'.S: 342 (M+H), IC,, =55 nM 

F""<amp!e45 

(2-Meth ozy-6-oxazol-5 -y 1- ryrimidi n-4-y I )-f2-( 4-methoxy pheny!l-ethy ]J,=ine 
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''" "" 

Example45 (59) 

Step l. A mixture of 2-ch\oro-6--[2-(4-medioxy--phenyl)-eiliylamino]-pyrimidine--4--<:arboxy\io acid 

methyl ester [7.43 g, 23.09 nunol, futennediate (55)] in dimethwcyethane (JOO mL) is chilled in on 

i°""waler bath to 3"C and tr<Wed dropwise via syrillge with a solulion of 2M lithium borohydride in 

5 'IHF (173 mL, 34.6 mmol) not allowing Lhe reaction tempemture to exceed 7"C. After complete 

addition stirring is continued al 5°C for 1 hour. The reaction mixture is poured into icelwater (250 

mL) Bnd extmcted four tiln""' EtOAc (100 mL). The combined o>gmric elC!raets are washed with water 

(100 mL), lhem with brioe (100 mL), dried over megne:slum sulfele, :filtered and concentrated by 

rotiuy evaporntor to afford { 2 -chloro-6-(2..{ 4 -metliozy-phenyl)..ethylamino 1-ovrim idin-4-yll-m"1hanol 

JO [6,51 g, 96%, Intermediate (57)]. 

Step 2. A mixture of {2-chloro-6-[2-{4-methoxy-phenyl)-ci:hylamino]-pyrimidin-4-yl}-me!hanol (6.5 

gmg, 22.l IIlIIIOI, Intennediate (57)] 25 wt% sodium metl!.oxide in MeOH (15.2 mL, 66.J mmol), in 

:MeOH {20 mL) is heated to 90"C and stiued for J houn; and concent<dicd by rotary evaporator m 

15 remove the solvent. The solid is dissolved in water and lhc solution is acidified lo pH 8 wilh tho 

addition of saturated ammonium chloride solution. Extmcted twice wi!h 150 mL ethyl acetat.., 

oombined the extracts, Dri<rl over magnesium sulfule, filtered and noocentrated to afford {2-metl!oxy-

6-/2-(4-melhoxy-ghenylkthylwniooj-pyrimidin-4-yl!-meth•nol [5.6g, 88o/o, Jntermediate (56)] as a 

solid. LCMS: RT= 2.35 minutes, MS: 290 (I'vl+H). 

20 

Step 3. A solution ofoxalyl chloride (305 µL, 3.55 mmol) in DCM (10 mL) is chilled to -7&°C. To 

1he chilled solution is added dwpwise, dimethyl sulfuxide (492 µL, 6.92 mmol). Mier 10 minules of 

stirring a solution of (2-mcthoxy-6-[2-( 4-methoxy-phenyl}-ethy Jam ino ]-pyrimidin-4 -yl }-methanol 
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(500 mg, J_73 mtnol, Tnlermediale (58)] in DCM (7 mL) is add<:<! via syringe. The mixture is slirrcdat 

-7g"C for 30 mhilill>l b<lfore adding triethylamine (1.95 mL, 13.84 mm.ol) vla syringe. After stirring 

for an additional 40 minules at -78"C Lhe reaction is poured into water (JO mL) and I.his mi:<ture is 

extracted twice with 30 mL DCM. The combined e!<tracts are dried over magncsiwn !<lllfate, filtered 

5 and ooncentrate<l by rntuy evaporator, The residue is taken up in lolueue and re-conccntrnted and 

dried under high vacuum lo afford 2-melhoxy-6-[2-{4-methDXV-phenyl)-ethylarnIDol-PYrimidine-4-

carbaldehyde [450 mg, 90.5%, Intermediate (59)). 

Step 4. In a tube is combined 2-mefuoxy-6-[2-{4-methoxy-phenyl)-elbylamino]-pYrimidine-4-

10 carbaldehyde [120 mg, 0.42 mrnol, Intermediate (59)], tosylmethylisocyanide {90 mg, 0.46 mmol), 

Ambersep 900 OH resin {800 mg), ethylene gl~ol dimethyl ether (3.5 mL) and warer (J-5 mL). The 

tube is sealed and the mixture is healed to 90°C and stirred for 18 hours. The mixture is allowed kl 

cool to ambient lempcretnre and filtered to remove the resin, and lhe resin is washed with MeOH (10 

ml). The combined Jiltmlc and washings are concentraJ.ed by rolruy evaporator and lhe residlle is 

15 S11bjecied to flasb co\mrm chromatography on silica gel eluting with Oto 40% EtOAc in hepllllle 

gradient) to afford (2 -methoxy-6--0xazol-5 -yl-pyrimidi n-4-yl}-[2 -{ 4-methoxy-phe!l}'))-ethylJ-amine 

[11.6 mg, S.So/o, Examp!e45]. LCMS: Ry=2.57 minul<ls, MS: 327 (M+H). lC;o= 7.8 nM 

20 

Example46 

(•) 3-16-12-0.2-0ifluoro-benm[l .3ldioxol-5 ylkthylaminaJ-2-methw-pYrimidin-4-yl}-

beomic acid 

~·x· 
" ' 00 

~ 

"" 
~· .h_ 

" 
1' :x: ... 

0 -•• 
S!~p I. To a solution of 2,2-dlfluoro-benzo[l,J]dioxole-5-carbaldohyde [S.48 g, 29.44 mmol, 

Iniermediale (60)] and nitromelhane (4.78 mL, 88.32 mmo!) in acetic acid (90 mL) is added 
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ammonium acetate (5_67 g, 73.6 mrnol). The reac~on mixture is heated l.O reflux for 5_5 hours. Acetic 

acid is removed in vacuo and the residue is added water (20 mL) and extracted will! DCM (3 x 50 

mL), organic laye.-s are combined and washed with2 N sodium hydroxide, water and brine, dried over 

sodium sulfate and concentrated. The solid obtained is crysLalliwi in me!hnnol!DCM {1;1) to yield 

5 intennediate 2.2-di:fluoro-5-0-nitro-vinyt}benm[!Jldioxole [3.83 g, Iotermediate {61)] as a solid. 

Step 2. 2,2-diflnoro-S-(2-oitro-vinyl)-b=[l,3Jdioxole (2 g, 8.73 mmol) is dissolved in TliF (50 mL) 

and treated with lithium ahuninum hydride ( 44 IJJL, 26.2 mmol, I M solution in 1lJF') dropwise during 

20 minutes at O"C. The mixture is heated to reflux for 2 hOUl"S, quenched wilh Wlller (2 rnL) and 2 N 

10 sodium hydroxide (4 mL). The mllcture is stirred for 5 minute:s, filten:d lln-ough " pad of Celite. The 

filtrate is concentrnted treated with water and eictmcted three rimes with ElOAc (50 mL)_ The (_::',! 

combined extracts m: washed with brine, dried over s"11Jum sulfule and the evaporated The residue is 

dissolved in ether and treated with I M hydrogen chloride in ether effording 2-{2.2-difluoro­

beuzofl.JJdloxoI-5-yl}elhylamine hydrochloride [1_()4 g, 50%, Intcrnwdiatc (62)] as n solid. LC/MS; 

15 MS: 202 (M+H). 

Step 3, To a solution of 4,6-dichloro-2-metho:<y-pyrimidine (0.606 g. 338 mmol, Intermediate (4}] 

aud 2-(2,2-difluoro-benzo[l,3]dioxol-5-yl}-ethylamine hydrochloride (0.8114 g, 3.72 mmol, 

Intermediate (62)]) in EtOH (II mL) is added sodium bicarbonate {0.85 g, 10.14 mmol) and healed to 

20 reflm; for 4 hours. The reaction mixture is filterlrl and filtrnJe is ooncentra!ed, n>lidue solid is W11Shed 

with omall amomrt of ElOH to yield C6-cb!oro-2-methmcy-pyrimidin±y!}-[2-(2.2-difluoro­

benw[l.3ldioxo\-5yJl-ctbyJ"kimine [0.918 g, 79o/o, lntennediate (63)] as a solid- LC/MS: MS: 344 

(M+H). 

25 Step 4. A solution of (6-cli\oro-2-melhoxy-pyrimidin-4-yl}-[2-(2,2-difluoro-ben:zo[l,3]dioxol-5y\)­

elhyl]-runine [150 mg, 0_437 mmol, Iotennediate {63)] and 3-cruhoxypheny!boronic acid [87 mg, 

0.524 mmol, Intermediate (20)] in acetonitrile (2 ml.) and aqueous Na,C03 solution (0.4 M, 2 rnL) is 

degassed with nitrogen for 5 minutes hefure addition of letraki.(tripbenylphosphllie) palladium(O) 

(25.2 mg, 5 molo/o). The reaction vessel is s""1ed and healed Wldor microwave lo 13o"C fur 20 minutes. 

30 To the reaction mixture is added 2 mL of water and pH is adjust~ lo about 6 using 6 N aqueous 

hydrochloric RC)d- This mixture Is extracted llrrea limes wilh EiOAc (SO rnL). The oombined extracl5 

are wasbed with brine, dried over sodium sulfate l!Ild concentrated ta provide a solid which is 

redissolved lu MeOH and DCM is added lo precipitale a solid, 3-f6-[2-(2-2-difluoro­

benzq[l.3ldioxol 5-ylklhylaminol-2 methoxy-pyrimidin-4-yl}-benzojc acid [166 mg, sgo/o, Example 

35 46(a)]. LCJMS: RT =2_67 minutes, MS: 430 (M+H)_ 1H NMR [300 MHz, (CO,},SO]; S 132 (IH, br 

(':' 
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s), 8-4 (IH, s), 8.06 (2H, m), 7_6! (lf[, t,J=4.9 Hz), 7.36 (lH, s), 7.31 (lH, m), 7.06 (JH, m), 6.68 

(JH, s), 3_99 (3H, s), 3.64 {2H, m), 2_9 (2H, m). 

(b) [2-(2 2-Difluom-l>enzof I 3ldioxol-5-ylkthylJ-{2-methoxy+pyridiu-3-Yl-pyrjmidin-4-yi} 

5 amine hydrochloride 

"" 

By proceeding in a similar manner to Example 46(a), but substitutiJlg 3-pyridylborollic acid for 3-

carOOl'Y}lhenylboronic acid in Step 4 and treating the crude react.ion product with l M hydrogen 

chloride in clhcr, there is pnopaied f2-{2.2-difluoro-be07ofl.3ldioxol-5-yll-elhy!l-C2-me!hoxy-6-

10 pvridin-3-yl-pyrimidin-4-y!}amine hydrochloride [132 mg, Example 46(b)] as a solid. LC/MS; RT= 

2.72 rllinutes, MS: 387 (M+H). 1HNMR [300 MHz, (CD,);SO]: ~ 92 (lH, s), 8J~4 (JI[, m), 8.6 (IH, 

m), 7 ,85 (IH, m), 7 .4 (IH, s), 7 -36 (lH, d, J= 9.6 Hz), 7.11 (lH, d, J = 9.6 Hz), 6.78 ( IH, s), 3.98 (JH, 

s), 3.62 (2H, m), 296 (2H, m). IC10 =212 nM 

[5 (o) N-{3-{6-[2-{4-Difluoromethoxy-nhenyl}elhylaminol-2-m~oxy-pyrimidio-4-yll-nhenyl} 

acetnrnide hydrochloride 

By proceeding in asimilar manner ro that destmOed above for Steps 3 and 4 of Example 46(a), but (i) 

20 substituting 2-(4-difh1oromethoxy-phenyl)-<0lhyJamine hydrochloride [LC/MS: MS: 188, prepared by 

proceeding in a similar to· Example 5, S!ep I, method B, but substituting 4-difluoromethoxy 

benzaldehyde for 4-trifluoromclho:<:y benzaldehyde] for 2-{2,2-dif!uom--benw[l,3]dloxol-5-yl}­

ffihylnminc hydrochloride in Step 3; {ii) substituting 3-acetamidophcnylborooic acld for 

3-carboxyphenylboronic acid in Step 4 nnd canying on! !his reaction in a microwave oven at 130 'C 

25 for 23 minutes; end (iv) !rearing !he reaction product with I M hydrogen chloride in ether, there is 

prepared N"(J- f 6-!2 -{ 4-difloorome!hoi;y-pbenyl}e!hy!amluo) 2-mcthoxy pyrimidlu-4 -yl }-phony!} 



5 

rn 

acetamide hydrochloride [195 mg, Example 46(c)] "" "-solid. LCIMS: R7 = 2.45 m!nnte:s, MS: 429 

(M+H). 1H NMR [300 Mfu., (CD;.);SO]: 6 1022 (lH, br s), 8.18 (lH, s), 1.64 (IH, br s), 1.4'1 (IH, 

m), 7.36 (2H, d, J= 9.2 Hz), 1. 19 (JH, ~ J = 67.3 Hz), 1. J 2 (2Ii, d, J = 9.2 Hz), 6.59 (IH, s), 4.0 I (3H, 

s), 3.64 (2H, m), 2.9 (2H, m), 2.08 (3H, s), IC,,= 4nM 

(d) !2-<4-0iflUQromethoxy-phenyl)-ethyll-[6{3-methanesulfonyl-phenyl}-2-me!hoxy-pyrirnidin-

4-yll-amine hydrochloride 

'"' 

~o46(d) 

Step 1. By proceeding io "- similar manner lo Example 43{b), Step 1, but (i) substituting 

3-melhanesulfonyl"phenylboronic acid for 3-ace!amidophenylOOronic a<iid, and (ii) subo-tiluling 4,6-

dichloro-2-methoxy-pyrimidioe for 4,6-dichloro-2-methyl.,,!funyl-pyrimldine 1bere is pi-epated 4-

ch lmo-6-{3 -methanesu I fony!-pbenyl}-2 -met!i oxy-pyrimidine [Intermed ia le ( 64 )]. 

15 Slep 2. By proceeding in a similar manner to EKa:mple 46(a), Step 3, but (i) substituting 4--<:hloro-6-{3-

methane:su lfonyl-phenyl}-2-methoxy-pyriJPidine for 4 ,6-dlchloro-2-metboxy-pyrimidine, (ii) 

substituting 2-(4-difluoromethoxy-phenyl}-elhylamine hydrochloride for 2-{2,2-dilluoro-

beom[l,3]diol<.0\-5-yl}ethylamine hydroohloride, ond (iii) treatWg the product with 1 M hydrogen 

chloride in ether, lbere is prepared !2-(4--<lifluoromethoxy-nhenyJ)-<;;ll!y!]-!6-0-methanesulfonyl-

20 phenyll-2-methoxy-pyrimidin-4-yl]-aminehydrochloride [188 mg, example 46(d)]) as a solid. LC/MB: 

R-r= 2.13 minutes, MS: 450 (M+H). 1H NMR [300 Jvlllz, (CD,),_SO]: 6 839 (lH, hrs), 821 (IH. br 

d, J = 9 Hz), 8.08 {11-1, d, J ~ 9.4 Hz), 7 .81 (I fl, t., J = 9.4 Hz), 135 (2H, d, J = 9.6 Hz), 1.18 (IH, t., J = 

efiling
Rectangle

efiling
Rectangle



5 

-169-

74.5 Hz), 7.12 (2ff, d, J = 9.6 Hz), 6.76 ( JH, s), 4.01 (JH, s), 3.64 (2H, m), 3-28 (JH, s), 2.9 (21-1, m). 

lC,.=17nM 

(e) 3-{6 (2-{2-Chloro-6 f!uoro-phenyl}-elhylaminol 2 melhoxy-pyrimjdin-4-yll-phenol 

By proceeding in a simila.- manJ!cr (o futample 46{a), Step 4, but (i) substituting [2-{2-chloro-6-nuom­

pheoyl~thyl]-(6-<:hloro-2-me!hOK)'-pyrimidin-4-yl}-amine (500 mg, 1.58 mmoJ, lnternui!iat<: {24)] 

fur 4,6-dichloro-2-mcthoxy-pyrimidine and {ii) substituting 3-hydro;<yphl"1yl bomnic acid {2~0 mg, 

1.74 mmol) for 3-carbaxyphenylborooie acid there is prep"""<l 3-f6-[2-{2-cl!loro-!i-fluoro-pheuyl}-

I 0 ethvlaminol-2-methoxy-pyrimidin-4-yll -phenol [390 mg, 66o/o, Example 46(e)] as a solid. 

15 

Ex!lm.ple 47 

[2-(2 4-D ichloro-phen yl}-ethyll-{2-methyl-6-£3-Cl -methyl- l -f I H -te!raZDl 5 yl}-etl!yll-pheuvJ \­

pyrimidin-4-yl}-amine hvdrochloridc 

-
Step I. To a solution of (3-bromo-pbeuyl}-acetcoib:ilc {23 g, I l_ 77 mmol) in anhydrous THF (30 mL) 

is added potassium tert-butoxide {2.92 g, 25.89 mmol) at --40"C. Methyl iodide ( 1.95 mL, 29.43 ID.IDol) 

is added in portions. The reaction mixture is allowed to wann up to mom temperatnre, stirred fur 15 
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houn;, llI!d quenched wilh 2N hydrochloric IIBid (IO mL), extracted wilh ethyl acclate- The organic 

layer is washed with hrioe, dried over sodium su!fale, ooncentralod, and purified via silica gel 

chromatography eluting with Oto 50o/, ElOAc in heplane to give U3-bromo-phenyl}-2-methyl­

propiqnitrile (1.7 g) [Intcrmedillle (65)} as an oil. MS: 225 (M+H). 

Step 2. A solution of2-(3-bromo"pheuyl)-2-metbyl-propionitrile [O,S g, 22 mmol, Intermediate (65)] 

in toluene (8 mL) and THF (2 mL) is arldc:d trilsopropyl bornle (0.6 l mL, 2.68 mmol) at -78"C. tcrt­

Botyl lithiwn (1.7 M In pentrne, I.55 mL, 2.68 mmol) is added dropwise during 15 min. Reaction 

mixture is stirred at -78"C for additional 1 hour, warmed up to -20°C and quenched with 2N 

10 hydroohloric 11eid (10 mL). The reacilnn mixture is extracted with ether, wmhined ether layers arc 

washed with brinfl, dried and «moon!rated to ohtnin 3-{c}'llllo-dimelhyl-methyl}-pheovl boronic acid (~ 

(0.5 g) [Intermediate (66)] M an oil. 

Step 3. By proceeding in a siml!ac manner lo Example 49(a), Slep 3, but substituting 3-(cyan<>-

15 dimelhyl-rnetbyl)-pheuyl boronic acid [Intermediate (66)] for 3-(J-carboxy--ethyl)-phenyl horonic ocid. 

2j'3-{6-f2-{2.4-Dichloro-phenyD-ethylsminol 2 methyl.pyrimidio-4-yi}-pheny!}-2-methyl­

prnpjonitrile [JOO ms, Intermediate (67)] is obtained as a snlid. LCIMS: RT~ 2.74 mioule:s, MS: 441 

(M+H). 

20 Step 4. To a solution nf 2-(3-{6-[2-{2,4-<liehloro-phcnyl}elhylamino]-2-I)lCthyl-pyrimidin-4-yl)­

phcnyl)-2-metbyl-propinnitrilc [50 mg, 0.11 mmol, lotennedillie (67)] in a,a,o:-trifluomtoluene (2 

mL) is added azidotcthutyllin (0251 mL, 0.88 romnl) and heated in microwave nveo at l80"C for 1.5 

ho=. Reaction nib<ture is cnncentrat<:d ..00 purified via silica gel chroinatogmphy eluting wilh 20 1a 

100% ElOAc in h"'J'lru!e to give [2j'2.4-<lichlom-phenyl}-ethyll-{2-mcthy!-6-!3-fl-melhvl-l..(2H-

25 tetrazol-5-y!}-ethvll-phcnyll-pyrimidin-4-yl}-omine as a snlid, which is treated wilh lM hydrog<:n 

chin.ride in ether all'n.rdin g !2j'2.4-<lichlom-phenyll-e!hyll..(2 -molhyl -6-{3-[J -rneiliy!-1 j'2H-tetrazol-5-

yD-ctliyll-obenyl }-uVrimidin-4 -yl}-amine hrdrocltloridc [47 mg, go%, fuample 47] '"' o snl.id. LC/MS: 

30 

J5 

R·r=2.47 min~ MS: 484 (M"+H). 1HNMR [300 MHz., (CD;)>SO]: Ii 8.64 (lH, brs), 73 - 7.8 (7H, 

m), 6.56 (lH, s), 3.98 (3H, s),3.64 (2H, m), 3 (2H, m), 1.8 (6H, s). IG,o = 0.4nM 

Bxamnle 48 
f2-Me1hoxy-6-{2-metl!oxy be11eyloxy)-pYrirnidio-4-yfr!2:{4-metboxy-ohenyl}efuyll-amine_ 

hydrochloride 

1~ 
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+ -

To a :;us pension of (2-Me!ho:cy-pheoyl}-methanol (860 mg, 6.22 mmol), and sodium hydride (60%, 

0.3 g) in DMF (10 mL) is add (6-Ch!oro-2-methoxy-pyrimidin-4-yl)-(2-(4-me!hocy-pheoyl}-ethyl]-

5 amjnc [0_54 g, 1.8 mrnol, In!emiediate (8)) at IO"C_ After I h al 60°C, !he mixrure is dilu!ed with H,O, 

and extracled wi!h ethyl acetate. The extract.'! ore dried (MgSO,), filtered, concentra100, and 

cltromntogmphed (SiO,, 40% EtOAc in Heptane) lo afford a non-separnhlc mix of lhe produc~ U:: 

Me!hoxy-6-(2-melhoxy-henzyloxtl-pYrimidin-4 -yll-[2-{ 4-melholN-ohenylkthy ll-ami ne, and lhe 

d.isubstituted side product, [2,5-Bis-(2-melhoxy-benzyl oxy )-pyrimidin-4-yl}[2-( 4-me!hoxy-phenyl}-

10 etbyl]-amine. To above mixture in CH,C12 is added a solution of ti Cl in EtOAc, and the mixture is 

concentrated, lritum!ed (ether), and filtered to give 141 mg ( 19%) of 4-{2-Melhoxy-benzyloxy}-6-[2-

( 4-methoxy-pheny!)-ethylamino J-pyrimidin-2-ol hydrochloride as a solid. LCMS: R; = 2.07 minutes, 

MS: 382 (M+H). The filtrale is concenllaled, and cltromatographed (silica gel, 40% EtOAc in 

Heptane) to affonl f2-Methozy-6-{2 methoxy-bwzv!oxy)-pyrlmidin-4-yl]-f2{4-metboxy-nhenyll-

15 ethyl]-amine hydrochloride [39 mg, 5%, Example (48)] as an oil. LCMS; R, = 3.3 minutes, MS: 396 

(M+H). IC,o = 12 nM 

Exrnnple49 

(a) 2-(3- f 6-I2{2.4-Dichloro-pheqyP-etJwlllIIlino ]-2-methoxy-pyrimidin-4 yll-pbanyD-oropionic 

20 acid hvdmchloride 
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{6S) "" '"' 

illtim>plo 49{o) 

Si.tip J. A solution of LOA in THF/o-heptane/ethylbeo:rene (1.SM, 23.25 mL, 41.85 mmol) is oooled 

down to-78°C and odded a solulioo of3-bromophenylacetic acid (3 g, 13.95 mmo!,Inlermediale (68)] 

in TI-IF (7 mL) dropwise over IS minutes. The mOOuro i'l slim:d fur l hat -7R"C aud treated dropwise 

5 with.methyl iodide (6.34 g, 44.64mmol)over15 minutes. The reaction mbrtureiswwmed np to room 

temperature and after stirring overoigh~ the mixtnre is quenched with 2N hydrochloric acid e.nd 

concentrated to remove THF. The residue is dilrrted with ether, ~cd twice with 2 N hydrochloric 

acid (20 mL) and extracted twice with 10% sodimn hydroxide {20 mL). Tue combined sodium 

hydroxide extracts are acidified with 6 N hydrochloric acid lo pH=J and extracted three times with 

IO ether (5() mL). Combined orgaoic cxfl1lcts are washed with brine, dried over sodium sulfule and 

concentra!OO to obtain 2-<3-b!W!!o-ohO!Jyl}propionio acid [3 g, 100%, IntemJ.ediare (69)] as a solid, 

which is nscd wi1hout furtlier purification. LC/MS: 229 (M:+H). 

Step 2. A solution of2-{3-bromo-phenyl}propionic acid [500 mg, 2.18 mmol, Jntermediale {69)] in 

15 anhydrous ether (20 mL) is added tert-butyl lithium (1.7 Min penrane, 5.4 mL, 9.16 mmol) dropwise 

at -78°C and this mixture is stirred fur 30 minutes lrealed willi tributyl borate (2.34 mL, 8. 72 mmol). 

The re;iction mixture is .:Jlowcd lo wann up to room temperature, .>tirred for 15 hours, diluted with 

ether, and quenched with l M HJl'Q,. After stirring for 30 minutes lhe ether layer i.s seponrted and 

extracted lhree lii'ne:<1 with 2 N sodium hy<iroxide (20 !DL). The combined sodium hydroxide ..xlracl:'l 

20 are acidified with 6 N hydrochloric acid topH"'l and O':Xll=ted three times wilh ether (50 mL). The 

combined organic extract; are \vashed wilh brine, dried aver sodium snlfate and ooncentrated 1o obtain 
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J-£1-carhQ?CY-ethyl)-phe:nrl boTonic acid [lnte[JI)e.:liate {70)J as a solid, which is used wilhoul furlher 

purification, 

Step J_ A solution of (6-<ohloro-2-methoxy-pyrimidin-4-yl}-[2-{2,4-dichloro-pheny!}-diiyl)-amioe 

5 [170 mg, 0.51 rruuol, Tamnnediate ( 44)] and 3-(l -carboxy-ethyl}-phe:nyl horonic acid [119 mg, 0.61 

mmol, Intenncdiale (70)] in acetonitrile {2-S mL) and aqueous Na,CO, solution (0.4 M, 2.5 mL) is 

degassed wilh nitrogcu fur 5 minutes <>efore addition of Letrakls(tripheoylphosphi:oe) palladium (0) 

(29.S mg, 5 mo!%). The reaction vessel is sealed and he:ated uncler microwave lo 130 'C for 30 

minutes. To the ,-eaction mixture is added 2 mL of water, the pH is adjusted to about 7 usi:og 2 N 

IO aqueous hydrochloric acid and lhls mixture is extraclOO three times with EtOAc (30 mL)_ The 

combined extracts are we.shed wilh brine, dried over sodium sulfate and concen!raled. The resulting oil 

i'l subjecled lo silica gel chromalogrophy eluting with Oto 7% MeOH i:o DCM lo give 2-(3- ! 6-[2-f2.4-

dichloro-pheny!)..clhyhuninol-2-me;thoxy-pyrimidin-4-yll-Pheoyll-oropionic acid as a solid, which is 

treated with IM hydrogen chloride in ether affiITT!ing 2..{3-[6-[2-{2,4-<iichloro-phc:nyl)-.ethylaminol-2-

15 methmcy-pwimidin-4-yll-phenyll-!!rrmionjc acid hydrochloride [122 mg, 50%, Example 49(a)] as a 

solid. LC/MS: Rr=2.47 minutes, MS: 446 (M+H). 1HNMR [300 MH>-~ (CDi)lSO): 0 12.4 (IH, br s), 

7-36- 7.S (7H, m), 6.6 {IH, s), 4 (3H, s), 3.78 (lFI, q). 3.68 (2H, m), 3.02 {2H, m). J_42 (3H, d). JC,, = 

I "'1 

20 ~) 2-0-16-(2-0,4-Qichlgro-phenylkthylaminol-2-methrucy-gvrimidin-4-yJ} nhimyll-2-melhyl-

prop ionic acid 

Step 1. To a solution of LDA in THF/n-heptanelelhylbenzene (1-8 M, 17 mL) !It 0°C is added a 

solution of2-{3-bromo-phenyl}-propionic acid [3 g, 13.9 mmol, Intermediate (69)] in TIIF (5 mL) 

25 dropwise during 15 minutes. Slir for 1 honr. fullowed by addition of methyl iodide (4.93 g, 34-8 mmol) 

in TRF (5 mL) dropwise during 10 min. The reaction mixture is stirred for 15 hours, quenched wilh 

2N hydrocltloric acid, conceJltr.ited in vacuo, and diluted wilh ether (150 ml.), The ether layer is 

washed wilh 2N hydrochloric acid, extracted lhrec times with 2N sodium hydroxide (50 mL), 

Combiiled sodium hydroxide layen: are acidified with 6 N hydrochloric acid to pH=l OJJd extracted 

30 tlu= times with ether (75 mL). Combined orgOJJic !aym are washed with brine, dried over sodium 



sulfate and concentrated to obtain 2-{3-bromo-phenyl}2-methyl-mAAionic acid a.s a solid (:!.08 g. 9Jo/, 

yield), which is used wikhout further purifio.a.tion_ LCJMS: 243 (M:+H) 

Step 2. By proceeding in a similar manner io Example 49(a), Slep 2, but substitul.ing 2-(3-bromo-

5 phenyl}-2-melhyl-propionic acid for 2-{3-bromo-pbenyl}-proplonic acid. 3-(l-C&bOJ<Y-l-me!hvl­

eth.yl}-phenyl bornnic acid is obrained as a semi-solid, which is used without further purification. 

LC/MS: 209 (M+H). 

Slep 3. By proceeding in a similar manner to Example 49(a), Step 3, but substibiting 3-(1-carboxy-l-

l 0 methyl-ethyl}-phenyl horonic acid for 3-{J-carboll'.y-ethyl)-phenyl bomnic acid, 

2-(3 ( 6-[2-{2.4-diehloro-phenvl}ethylaminol-2-methoxy-pyrimidln-4-yll-phenyD-2 methyl-propionie (~ 

15 

acid [205 mg, 75o/o, Example 49(b)] is oblained !IS " solid, LC/MS: Rr = 239 minules, MS: 460.2 

(M:+H). 1HNMR [300 MHz. (CD,),SO]: 51238 (lH, s), 7.36-8 (7H, m), 6.58 (JH, s), 3.84 (3H, s), 

3.58 (2H, m), l.98 (2H, m), 1.54 (6JJ, s)_ 

Example50 

2-{3-{6-[2..f2 4-Dichloro-pbepyl}elbylamino]-2-mo!hoxy-pyrimidin-4-yll-pheny!'l-2-metlwl­

propionic ocid 1-etQoxycarlionyloxy-ethy! ester hydrochloride 

20 ·ro a solution of 2-(3-(6-{2-(2,4-dichloro-phenyl~ylamino]-2-m<llhoxy-pyrimidin-4-yl]-phenyl}-2-

methyl-propionic acid [100 mg,_ 0.218 mmol, Example 49(b)] in dime!hyffomirunidil (2 mL) is added 

1-chloroethyl ethyl carbonate (0_053 mL, 0392 mmol) and Cs,CO, (142 mg, 0.435 mmol)_ The 

mixture is bofiled under microwave at 1 IO'C fur 10 minutes, quenched with water, and ""1racted with 

ethyl acetate. Combino.d organic layers are Wl!Shed with brine, dried over sodinm su\f:rtll and 

25 concentrated. The residue is subjected to silica gel chromatogmpby elnting witlJ. 0 to 40% EtOAc in 

heptane to obtain 2-0 { 6-[2.{2. 4--<l!chloro-phenyl}ethyl aminol-2-methoxy-pyrimidin-4---yl }-phew 1}2-

m~l-propionjc aqid 1-elli~?<Y"'tbyl ester as an oil which is tre"ted wlth. JM hydrogen 

chloride in ether affording 2-{3 " 16-[2-!'2, 4-dichlow-phenyI)..ethy\amino J. 2 -metltoxy-pyrim idjn+vl }­

phenyD-2-me!hy J-prnpionic acid 1-ethoxycaJbonvloxv-ctbyl ester hydrochloride [80 mg, 64%, 

30 Example 50] as a solid. LC/MS: RT=294minutes, MS: 576 (M+H)_ 'HNMR [300 MHz, (CO,hSO]: 

( ' 
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6 7.36 - 7 .8 {7H, m), 6.64 (1 H, q), 6.6 (IH, s), 4.05 (2H, q), 3.96 (3H, s), 3.68 {2H, m), J (2H, m), 1.57 

(6H, s), l .38 {JH, d), 1.15 (JH, l). JC,.= 4 nM 

Example 51 

5 2 -{J -{6-f2-(2.4--Dichloro-p_li;;uyl}.ethy !amino 1-2-mcthoxy-pyrimidin -4 -yl l -Phenyl }.2 -meJhy 1-

propionic atid 2-dimetttvlamjnri::_c_tltyl ester dihydmqhloride 

CH,'"N/CH, 

( 

A solutinn of 2-(3- ( 6-[2-(2, 4-dich loro-phenyl}-elhylamin o ]-2-methox;y-pyrim)din-4 -yl ]-phenyl)-2-

mc!hyl-propionic acid [JOO mg, 0.218 mmot, Example 49(b)] in DCM {2 mL) is bcaled with HBTU 

10 (515-2 mg, 1.35 rnmol). The mixture is stirred al room temperature for 2 hours and treated with 2-

dimethylomino-ethanol (0.154 mL, 1.53 mmol). After stirring overnight, the mixtnre is quenched with 

waler and extranted with ethyl acetate. The combined OIJll!Ilic layera are wMhed wilh brine, dried over 

sodium sulfate Elild concentrated. The residue is subjected to silica gel cliromalogrnphy eluting with O 

to 7.5% "MeOH in DC)I.{ lo obtain Z-0-16-[2-(2.4-<lichloro-vhenvJl-ethy!wnirtgl-2-methQJ(y 

15 pyrimidin±vl! nhenyl)..2-meU!y]-propionic acid 2-dimethylamino-ethyl e.ter ,,.. an oil which is 

treated will! IM hydrogen chloride in ether affording 2-{J !6-r:i..(2.4-dichloro-pheny!}.elhylemino}-2 

melhoxv-pyrimidin+vll -phenyl}2 methyl-prru>ionic acid 2 -dimethy h11nino-ethy! 

tlibvdroch\oride [&8 mg, 67%, Example 5l] es a solid. LC/MS; RT= 2.1 minutes, MS: 531 {M-til). 

1H NMR [300 MHz, (CO,hSOJ: 6 10.16 (lH, br s), 7.J - 7.82 (7H, m), 6.62 (IH, s), 4.37 {2H, m), 

20 3.96 (JH, s), 3.68 (2H, m), 3.32 (2H, m), 3 {2H, m), 2.63 (6H, s), l.6(6H, s). 

Example 52 

CS f 6-f2-<2-Fluoro-4-trifluororoethyl -uheny ll-ethylamino]-2-methoxy-pyrimjdjn-4 -yll I I~ ind ol-3-vl}. 

acetic acid 

~"' I 
0 ~ 

' 
""' 

25 " 
Step I 
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C6-Chloro-2-methoxv-oyrimidin-4-y!l-f2{2-tluoro-4-trifluorornethyl-uhenyD .. thylJ-aminB 

2-Fluoro-4-tri:Ouornmethyl-phenyl ocetonitrile (2 g, 9.85 rnmol) is hydrogenated with Hz in a balloon, 

10% PdfC (522 mg, 5 mol%) in 95% EtOH (50 mL) OOI!laining concentmtcd bydrocltloric acid (i.64 

5 mL) at IOOUI temperature for 15 hours. The mixture is :filtered and fillrllle ls coocentmled to a solid 1hat 

is washed wilh diethyl ether to obtain 2-{2-fluorn-4-trifluorumcthyl-phenyl)-clhylamine hydrochloride 

(1.88 g, 78%) as a solid. LC/MS: 208 (M+H) .. This compound (1.8 g, 8.7 mmol) is dissolved in EtOH 

(25 mL) and 1.-c.ated with 4,6-dicltloro-2-methoxy-pyrimidioe [1.3 g, 725 mmol, fu1eimcdiate (4)] and 

sodium birarbonate ( 1.52 g, 18.13 mmol). The mixture is healed to reflux for 5 hours. Solid is filtered 

I 0 and EtOH is removed in vacuo .. The residue is washed wilh small amounl of DCM lo obtain C6-chloro-

2-methoxv-pyrimidjn-4-y!}f2-{2-lluoro±tritluoromethyl-phenyl}-elhyll-amine (2.59 g. 76%) as a 

solid. LC/MS; 350 (M+H). 

SW,2 

15 3-Carbrucyrncthyl-lH-indol-5-yl boronlc acid 

'" 
B(Ofll, 

To a solu.Lion of (5-bromo-lH-indol-3-yl}acetic acid (1 g, 3..94 mmol) in TilF (66 mL} at -78 "C is 

added tert-but:yl Jilhi= (1.7 M in pentene, 11.6 ml., 19. 7 mmol) dropwlse and stirred at -78"C for 30 

minutes. at -30"C fur 1 hour. Cooled dawn to -78"C ognin and treated dropwise with triisopropyl barale 

20 (4.53 mL, 19.7 mmol). The reaction miJrture is allowed to Wll1til to room temperature during l hour 

quenched with 2N hydrochloric acid This mixture is extracted with <>the:r. The extract is dried over 

sodium sulfate rnld concentrate lo obtain an oil which is S11hjected to silica gel chromatography 

affording 3-carhoxymelhvl-IH-indo/-5-y] boronic acid (185 mg, 20%) as "-solid. 

25 Step 3 

(5-16-[2-(2-Fluoro±tri:fbwromethyl-phenyD..,iliy!aminci],Z..me!hoxy-pyrimidin+yll-lH-indol-J­

yl}acetic acid 
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A solution of ( 6-chloro-2 -me thoxy-pyrimidin-4-yl}-[2-{2 -fluoro-4-trifluorometh y 1-phenyl}-cthy )]­

amine (493 mg, 1.408 mmol) !!Ild 3-carboxymethyl- IH-indoJ-5-yl bororllc acid (370 mg, 1.689 mmo!) 

in toluene (9 mL), ELOH (4.5 mL) 1111d water (1 mL) is oddod Cs,CO, (l.146 g, 3.52 mmo!) and 

5 degassed wilh nitrogen fur 5 minutes before addilion of telrakis(tripheoylphosphine) palladium (0) 

(81.3 mg, 5 mo!%). The reaction Vll.Ssel is sealed and homed lllider microwave to 130"C for 15 minutes. 

To the reactioo mixture is added JN hydrochloric acid !o adju.s! pH lo about 2.. 1"his mixtuno is 

extracted llueetimes wilh ElOAc (40 mL). The combined, eldrao!s are wash&! with brine, dri&l over 

sodium sulfate and concenrnitcd. The residue ;s subjected to silica. gel chrnmatc>gr.iphy 1.0 give (5-{ 6-

1 0 (2 -{2 -fluoro-4- trifluoromethy 1-phenyl}ethylrun ino 1-2-melhoxy-pyrimidjn-4-yl l -1 H -indol-3-y ll-•2'tic 

l!l<i'1 [116 mg, l7o/o, Example 52] es a solid. LCIMS: R-r = 2.57 minute,'<, MS: 489 (M+H). 1H NMR 

[300 MRz, (CD,),SO]: Ii 12.18 (IH, s), 11.05 (lH, s), 8.18 (IH, s), 724-7.76 (7H, rn), 6.6 (IH, s), 

3.87 (3H, s), 3.7 (2H, s), 3.6 (2H, m), 3 (2H, m). IC,0 = 0.4 nM 

I 5 Example 53 

(a) [6-(lH-indol-6-y\}2-IM!hoxv-pyrimidin-4-y\J-[2-{4-IM!lm;y-phenyl}-clhyll-ammonium 

trifluoroece!l!le 
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.,, 

v ~, 

I 

,., 

I ~00!, Cl',COOH 

&=pleSJ(a) 

Step I, A solution of 6-bromoindole (200 mg, 1-02 mmol) in anhydrous ether (4 mL), at -78"C, is 

!real.M dropwise with tert-butylli!hium (l. 7 M solution in pentane, 2 mL, 3.4 nunol). After stirring fur 

30 minutes the mixture is !reared dropwise with trilmtyl borate (0.822 mL, 3.06 mmol) and allowed to 

5 warm up to room lemperature. Afle1 stirring overnight the reaction mixture is dilnled wi1h ether, and 

lhis mixture is added in portions to phosphoric acid (15 mL, JM), stirred for 30 minuLos and exlmcted (;'; 

three times with. ether (20 rnL). The oombined extracts are extrncted three llmes w:itb sodium 

hydroxide solution (20 mL. JN)_ The oombined sodimn hydroxide extracl!I are acidified with 

phosphoric acid (l M) lo pH"'l, eictrru:ted wjth. e1ber. Tue combined ether eltlracts ere washed with 

10 brine, dried over sodium sul:fale and ooncen!ra!ed to obtain lH-indol-6-vJ-boronic acid [llltermediote 

(77)] as "solid, which is used for the next step wilboul further purification. 

Step 2. A mixrure of (6-chloro-2-methoxy-pyrimidin-4-yl}-[2-(4-methmcy-phenyl}-ethyl]-am.ine 

J.205.3 mg, 0.698 mmol, Iotennediate (8)} and IH-indol-6-yl-boronic acid [135 mg, 0.84 mmol, 

15 fntennediatc (77)]) in acetoni!rile (J.5 mL) and Na,CQ, solution (3.7 mL, 0.4 M) is degassed with 

nitrogen for 5 minutes and treated wilb tetrakis(triphenylphospbine) palladium (0) (40.S mg, 0.035 

mmol). The mixture is healed nnder microwave at 130"C for 20 min:ntcs and extracted three rimes with 

EtOAc (30 mL). The combined extracts are wnsbed with. saturated sodium bicarbonate solution, with 

brine, dried over sodium sulfute and concentraled to provide a residue which is subjected to Gilson 
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prep_ HPLC (Ci8 column, 5 - 100% acelonitrilelwaler, 0.1% trifluoroacetic acid) to afford [6-{JfI­

indol--6-y l }-2--meilioxy-pytimidi n-4 -y ll-f2{ 4-melhoxy-pheny 1)-ethy11-Ammon i um tri tluoroaceta!e [87 

mg, 33%, Example 53(a)] as an oil. LCllVlS: RT- 2.47 minutes, MS; 375 (M+H)_ 1HNMR (300 MHz, 

CDCl3): II JO (IH, br s), 8.14 - 6.2 (1 OH, m), J_ 78 (3H, s), 3.73 (311, s), 3.5 (2H, m), 2.8 {2H, m)_ 

"' 

"' 

!&-flfl-Indazo\--6-yl}-2-meth9ey-pYrimjdin-4-yll-f2{4-methoxy-phenyO-elhyU:'l!!)iM. 

H o" 
lj 

' e-~ 

fuomplcSJ(b) 

Slep I. By proceeding in a similar manner to Example 53(a), but substitutWg 6-bromo-JH-indamle 

10 fir 6-bromoiodo!c in Step 1 there i'l prepared IIJ.indarol-6-ybboron!g acid [ISO mg, Intermediate 

(79)] as a solid. Thi• material i'l used for 1he next step wilhout further purific;atio11. 

Step 2. By proceeding in a silnilar xrumnerto Example 53(a), but substituting tH-lndaml--6-yl-boronic 

acid [Intcroiediat.. (79)] for JH-indol--6-yl-boronic acid In Step 2, aod o.arrying out 1he reaciion in 

15 lcluene: EtOH: water (2.5 mL: 1.3 mL: 02 mL), there is prepared [§.{lH-Tndaw[--6-vD-2 methoxy 

pvrimidin--4-yll-f2-C4-m"°1.oxy-phenylkthyl].-amine [60 mg, Example S3{b)] as a solid. LC/MS; Rr= 

233 minules, MS: 376 (M+HJ. 1HNMR [300 MHz, (CD3)2SO]; S 132 {IH, s), 82 (IH, m), 8.1 (lH, 

s), 7.82 (IH, m), 7.68 (IH, m), 7.56 (IH, m), 12 (2H, d, J= 8.6 Hz), 6,84 (2H, d, J- 8.6 llz), 6.7 (IH, 

s), 3.92 (3H, s), 3.7 (3H, s),3.5 (2H, m), 2.8 (2H, m). lC..- 0.95 nM 

20 

( c) 3-{ 6-(2-(2,6-Dich loro--phenyl}-elhy Jaminol-2-metboxy-pyrimidin-4---yl l benzoic acid 
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By prrn:eeding in a similar manner Lo Example 53{a), Step 2, but substituting 3-carboxyboronic acid 

5 for IH-ind<>l-6-yl-boronlc acid, and (6-chloro-2-melhoxy-pyrimidin-4-yl}-[2--{2,6-<!ichloro-phenyl}­

elhyl]-amine [Intermediate (44)] for (6-chloro-2-methoxy-pyrimidio-4-yl}-[2-(4-melhoxy-phenyl}- R 
ethyl]-amine, there is prepared 3-{6-12-f2.6-<lichloro-pherry\)-ethy1amjnol-2 -methm-nvDmidin-4-y l }-

benzojq ac;id [110 mg, Example 53(c)] as a sclid. LC/MS: RT= 2.64 minnles, MS: 41& (M+H). 1H 

NMR [300 MHz, (CD,),SO]; 6 13.2 (IH, br s), 8.54 (IH, s), 8.1 (JH, m), K (IH, m), 7.76 (IH, m), 7.6 

l 0 (IH, m), 7 .44 (2H, m), 7 .26 (lH, m), 6.62 (IH, s), 3.86 (3H, s), 3.6 (2H, m), 3.22 (2H, m), 

15 

Example54 

!2-(4-Mctho:xv-phenyl}:filby]]-!2-methoxy-6-[1.{IH-tetraml-S-yrl-phenyll-pyrimjdin-4-y\J-amine. 

sodium salt 

~ "'' 
~ 

1-, 
' -N "'' ' ~ 

To 11 0.5 M solution of sodium methoxide {10 mL, 5 mmol) in MeOH is added [2-(4-methoxy­

phenyl}-ethyJ]-{2-metli.oxy-6-[3-(lH-lcD;azol-5-y J)-pheoy IJ-pyrimf din-4-y J ]-amin e [I. 2 g, 2 97 mmol, 

Example 24(a)J. After 1 hour ai room 1.cmpernture the mixture is concenfJHJfrl, filtered through 11 short 

pad of silica eluting with 11 mixture ofMeOfl and DCM (1:4, v/v), and tritwaied wlth a mixtnre of 

20 heptane aod ether to afford fU4-methoxy-phenyJ}cilivll-{2-methoxy-6-[3-f!H-tetrarpl-5-yll-phenvl]­

pyrim:ic:lfn-4-yl f..,,mipe. @di!Ul! sail [l .13 g, B9o/o,. Example 54] as a solid. I.CMS: Rr = 237 minutes, 

MS: 404 (M+H), IC,,= 0.4nM 

F.xample 55 

25 2-Methoxy-5-!2-mcihoxy-6-[2.{4-mcthqxy-Phenyll-ethvlaminol-pyrimidin-4-yl)-henzon[trile 

r, 
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"'" 
To a solution of 2-methoxv-5- f2-rnethoxy-6-f2 -{ 4-m elho"Y-phenyll-ethylamiiio l-pyrimidirt-4-y!l-

benzaldehyd e o~ime [0,49 g, l.2 rmno~ Example 26(c)), and triphenylphosphine (0.63 g, 2.4 !llIIlol) in 

DCM (20 mL) is added N-chloro.succinimide (032 g, 2.4 mmo!) at IO"C. After 2 holl'l at 20°C, I.he 

5 mixture is concentrated, and subjected to chromatography on silica ge! eluting with 5% to JO% 

MeOH in DCM lo afford 2-metbozy-5-!2 methwcy-6-[2-f4-methozy-ohcnyI}-elhylamiiiol-pyrimidin-

4-yJl-be!IU!nitrile [0.4 g, 85o/o, Example 55]. LCMS: R; ~ 2.75 minuLes,MS; 391 (M+H). 

F~arnple 56 

I 0 (3 - f6-[2 -(2 -Chloro-6-fluoro-phenyll....thylam ino]-2-methoxy-pYrimidin-4 yl} benzyloxyl-ace!ic acid 

A solution of (3-{ 6-[2-(2-chloro-6-fluoro-phenyl) -eihylamino )-2 -metboxy-pyrimidio-4-yl }-phenyl)­

methmol {640 mg, I.65 mmol) and hromo-aceLic acid {0.25 g, 1.82 mmol) in N,N'­

dimethylformamide (5 mL) is treated \Yi!h sodiwo hydride (60%, 0.28 g, 6.94 mmol) at -30°C. The 

15 mixture is allowed to warm to room ten1pWdille over I hour, stirred for an additional I hour end 

quenched with water. The mixture is diluted wilh water, and washed wilh etb.er. The aqueom phase is 

acidified to pH 3.8 and the =ultio.~ solid is filtcrod and dried to give (3-C6-fU2-chloro-6-f!uoro­

phenyJ)-ethy!amjnol-2-methoxy;>yrimidin-4-yll-benzyloxy)-acetic "acid [3.9 g, 53%, Example 56]. 

The filtrate is extrnoted witb. ethyl acetate, aod lhe combined eldrrults ere washed with waler, dried 

20 over magnesimo sulfate, and concentrated to afford additional quanb.ly of (3-f6-G!-0-chloro-6-f!uorn­

phcnyD-etbyleminol-2-melhoxy-pyrirnidio-4-yll-beozyloxvl:-acetic acid (0.43 g, Exmnple 56). LCMS: 

RT= 2.43 minutes, MS: 446 (M+H). IC'°= 0.6 oM 

Example57 

25 SOOjum; 2 -0- r 6-f2-0, 4-<l ichl qro-ohewlkthy!amino l= 2-m «tlDzy-pajmidiu-4-y 1 ! -pheny I>-2-mctbyl­

nrooionate 
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f'I(" 
~ 

0 

A wlu1ion of 2-{3-{ 6-[2-(2, 4-<lichloro"phenyl}-elhy Jamil:lo ]-2 -mcthoxy-pyrimidin-4-yl }-pheny 1)-2-

melhyl-propionic acid [540 mg, J.17 mmol, fuamp!e49(b)] in Me0H(60 mL) is treated wilhNa,CO, 

5 (1&7 mg, 1.78 mmol) and the mb<ture is stirred for IS hours. The reaction mi>'.tnre is filtem:! and the 

filtrate is concentrated to dryness. To the residue Is added a mbi.rore ofmethouol, EtOAc and acetone. 8 
The insoluble material is filtered off and lhe filtrate is evaporated.. The residue ill again treaied with a 

mixture of methanol, E!OAc and acetone, the insoluble material filtered off and the filtrate is 

evaporated. The residue is again treated with a mixture of methanol, EtOAc and acetone, the 

10 insoluble IlllliJlrinl filtered off and 1he :filtrate is cVHpornted. To lhe residue is added MeOH (1 mL) and 

EtOAc (5 mL),. fol\owod by hcplane until the solution turned cloudy and a solid is fOII!led slowly. 

Heplane is rel""'t.odly added until the solution stay clear. The rni><.ture is filtered affording sodium 2-{3-

( 6-[2-{2, 4--<lichloro-pheny l)-ethylru:nino ]-2 -me!hoxy-pyrimidin-4-y J] -pheny J)-2-methyl-propionale "" 

a crystalliiw, LC/MS: RT= 2.34 minutes, MS: 460 (M-Na+2H)+. lttNMRJ_300 Mfu, (CD_i)zSO]: a 

15 7 .97 (IH. br s), 7.24 - 7. 7 (7H, m), 6.57 {lH, s), 3,86 (3H. s). 3.58 (2H, m), 2.98 (2H, m), 1.4 (6H, s). 

20 

Exrunple58 

G-f6-[2-!2.4-Dichloro--phenv!}elhylaminol-2-methoxv-ovrimidin-4-yl\-henwylaminobiceHo acid 

ethyl ester 

ce,c:a,o~~~ ~v'-11 ii y OCI~ 

' 
A miJ<tnre of 3- ( 6-[2-{2, 4-dicWoro-phenyl}-cthy]arnino ]-2-m cthoxy-pyrimi din -4-y I }-bemoic acid [12 7 

mg, 0.3 mmol, B<ample 35{w)], O{bemotriawJ-1-yl}-N,N,N'N'-1etramethyluroniurn tetraflnoroborate 

(!16 mg, 0.36 mmo!), dilsopropylethylemine {!JI µL, 0.75 mmol) and glycine ethyl osier 

hydrochloride {63 mg, 0.45 mmol) in dimethylforrnamidc (3 mL) is stirred at and>ionttemperatun> for 

25 JS horn-s. The mixture is pourod into water and extracted thrre times lvith ElOAc {20 mL). The 

organic extraci:s nre cornbllled nod washed twice vlilh water {20 mL), dried over magnesium sulfate, 
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tillered and concentrated by rotary e"aporator lo provide a solid- ·.fhe solid is ebsorbed on lo silica and 

subjected to flash column chromatography on silica (40g) eluting with O"/o to 50'/o ethyl 

acetate/heptane gradien~ to afford (3-16-fk(2 4--<llchloro-pheny!}.ethylaminol-2-methozy-pyrimidin-

4-yll-benzoyjamiriQ)-acetic acid ethyJ ester [120 mg, 79%, Example 58]. MS: 50J (M+H). 

Exomple 59 

0- I 6-!2-{2,4-Dichloro-phcnyltlthylamino ]-2-mcthoxy-oyrimidin+ yl } benz.ey lam i no )-acetic acid 

A mixture of (3 -{ 6-[2-(2, 4-<lichloro-pheny l)-<!lbylamino ]-2 -metbOJ<y-pyrimidio-4-yl )-benzoylarnin o )-

10 acetic acid ethyl ester [120 mg, 0.24 mmol, Example 58], lithium hydroxide (20 mg, 0.48 mmol) in 

THF (I mL), MeOH (I mL) and water (l mL) is stirred fir 20 bourn at ambiet1l le"l'erature. The 

mixture is acidified to pH l with I Oo/o hydrochloric acid l!Ild extracted three times with EtOAc (25 

mL). The O!Jlanic extracts are combined and dried over magnesimn sulfate, filtered and concentrated 

by rotary evapora!oi- to provide (3-{6-[2-(2 4--cliohloro-phenylk!hylm:ninol-2-methoxy-ovrimidin-4-

15 yll-bwzoylamino}!,celic ocid [49 mg, 43%, Exm:nple 59]. J,CMS: RT= 2.77 minutes, MS; 475 

(M+H). IC..= 0.8 nM 

~ 

Elhy 1-carbamic acid 3-{ 6-[2-f2. 4--<licl1loro-phenyl}clhylamino]-2 -metboxy-pvriroidin-4-yl )-phenyl 

20 -
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Step I. A mOOure of 3- (6-[2-(2,4-dichloro-phenyl)-elliylamino ]-2-methoxy-pyrimidin-4-yl}-phenol 

[220 mg, 0.51 mmol, Example 35(i)], diiBopropylethyJarninc (178 µL, 0.75 mmol) !ll)d 4-

nitrophenylchloroformate {12'.l mg, 0.61 IDlllOI) io DCM (3 mL) is stim:d at ambient temperature for 2 

5 honrs. The mirluro is poured into water (25 mL) aod extracted twice wilh EtOAc {25 mL). The 

organic extracts ""' corobincd !ll)d washed twice with waler (25 mL) and once with brine {25 mL). the 

dried over magnesium sulfate, filtered and concentrated by rotary evapornlor to provide oarbonic acid 

3- r 6-12-!2. 4-<lichl rn-o-phenvJ}-ethyla.mino J-2-methw-pyrimidin-4-yll -ohenyl ester 4-nitro-phenvl 

est.er [291 mg, 102%, ful<ormediate (SO)]. MS: 555 {M+H). 

IO 

Step 2. A mixture of catbonic acid 3-[6-[2-{2,4-dichloro-phenyl)-etbylamino)-2-mBliloxy-pyrimidin-

4-yl}-phenyl ester 4-uitro-phcnyl ester [291 mg, 0.52 rorool, futennediate (80)] and 2 M ffihylmniiie in 

MeOH (0.65 mL, 1.3 rorool) in DCM is stirred for 20 hours at ambient temperature. The precipifHte 

that formed is collected by filtration and W!l.'lhed with DCM and dried uader vacoam to affoni ethyl-

15 =bamic acid 3-{6-[2-Q.4-dichloro-phen.vJ"l-elhvJeminol-2-methmcy-pyriroldin-4-yll-phenyl cstcr [80 

mg, 33.3%, Example 60]. LCM:S: RT= 131 minutes MS: 46! (M+H). IC,,= 0.5 nM 

Example 61 

5-12 Methoxy-6-[2-<4-metbpzy-phenvl}e!hylamioo J-rox-imidin+vl 1-thionhen .,_ 2-carboirylic acid 

8 

'"' 

() 
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" 
To 11 solution of 5-{2-methoxy-6-[2 -{ 4 -meth ozy-phenyl)-ethylamioo ]-pyrim.idin-4-yl }-thiophene-2 -

cruboldehyde [700 mg, 1.895 mmol, Example 8{b)] in acetone (20 mL) is added a solution of 

potassium permanganate (898 mg, 5.684 mmol) !!lid Nalf,PO,J-b.O (79 mg, 0.568 1T1JI1ol) in waler {20 

5 mL) fi>llowed by the addition of silica gel (4 g)_ The mixture is allowed lo stir Elt ambient temperature 

for 6 hours, allowed to sladd overnight, evaporated lo remove 1he acetone and extracted several times 

with ethyl acetate. The organic extracts are combined and dried over magnesium sulfute, filtered and 

concentrated. The residual crude product is dissolved in refluxing acetooitri!e and the solids lha1 

formed upon cooling ere collected by .filtration to efford S-12-metho><V-6-!2-<4-methozy-phenyl)-

10 ethylamino]-!l)rimidin-4-yl! -lhiophcne-2-carlJoxylic acid [362 mg, 50%, &ample 61]-

15 

Exnmple62 

5-{2 Methozy-6-[2-{4-mcthoxy-phenylkthylaminol-pyrimidin-4-yll-thionhene-2-carlloxy!ic acid 

methvlrunide triflnoroacela!e 

··-
To a solution of 5-{2-methoxy-6-[2-{4-methoxy-phenyl}-<:thylamino]-pyrimidin-4-yl}-thiophene-2-

carboxylic acid [168 mg, 0.45 mmol, Example 61] in dimelhylfurmamide (15 mL) and DCM(l5 mL) 

is added 2.0M metliylamine in THF f?-75 mL, 0.55 mmol) followed by the addition of2-(7-aza-1H­

bem;otriazole-l-yl}-l,l,3,3-tetrnmethylnrooium hexafluorophosphatc (224 mg, 0-59 mmol) and 

20 diioopropylethylamine f?-54 mL, 1.46 mmo\)_ The milrture is stirred at ambierrt lempernluro for 5 

hours and dilnled with DCM and weshed several times with waler. The organic !ayer is dried over 

magnesium sulfute, tillered and COJ1.cenlraied to afford the crude product. The material is purified 

twice by HPLC to affmd 5-!2-mel@zy-6-(2-{4-metliozy-pbcnyf}.etliylaminol-ovrimidin-4-yll-
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lhiopheyie-2-carboxvlic acid me!hylamide trifluoro•cetate. [29 mg, 13%, E~ample 62]. LCMS: Rr ~ 

6.96 minui.es. MS: 399 (M:+H). IC,0 =0.3 nM 

!lxample6'.I 

5 C3-f6-[2-0.4-Dirnelboxy-phenyl)-ethyJm:ninol-2-methoxy-pyrimidin-4-yJoxtl-benuJic acid methvJ -

Step I, A mixture of (6--dhloro-2-methylsulfuoyl-pyrimidin.-4-yl}{2-{3,4-dime!hoxy-phenyl}-ethyl]-

10 mnin~ [250 mg, 0.74 mmol, lnlermediale (3 l )], 3-hydroxy-ben=Ic acid ethyl estcr {O. ! S g, I.I mmo\), 

and C&,CO, (0.48 g, l.4S mmol) in DMF (4 rnL) is heated lo 90°C for IS h. The mixture is diluted 

wilh WllIBI', and extracted \vith EtOAc. The extracts are Wl!Sbed {WBter), dried (MgSO,), filtered, 

concelltrated, and chromatographcd (silio.a gel, 30% ElOAc in Heplrule) lo afford 3-{6-12--0.4-

dirnethoxy-phenylklhvlaminol-2-methylsulfimyl-pYrimidin-4-yloxy}-benzoic acid ethyl ester [0.29 g, 

15 83%, Intermediate (71)). LCMS: Rr = 3.7 minutes, MS: 470 {M+H). 

Step 2_ To a nrixture of above 3-{6--{2-{3,4-dimethoxy-phenyl}dhylamino]-2-methylsulfenyl­

pyrimidin--4--y!oxy}-benzoic acid methyl ester [0.25 g, 0.53 mmol, Intennedialc (71)] in CH,CI,_ (5 

mL), is ruhied 3-chloro-peroxybenzoic acid (70%, 0.26 g, 1.06 mmol). After 2 h 31 20°C, the mixture is (·-1 

20 treated wilh a resin-bouud cnrbonate (MP carbonate, 3 mmol/g, 1 g,] mmol), and stirred for 2 b at 

20"C. A short-path silica ge! chromatography (ElOAc) provided 3-(6-(2..(J 4-dimethoxy-nhenyl)­

ethyl®!inoJ-2-mcfuanesulfonyl-p\'limidin.-4 yloxyl-benzoic acid ethyl ester [0,2 g, 75%, Intermediate 

(72)]. LCMS: RT= 3.2 minutes, MS: 502 {M+H). 

25 Step 3 

To a solution of above 3-( 6--[2-(3,4-Dimcillox:y-phenyl}-ethylamino]-2-methancsulfonyl-pyrimidin--4-­

yloxy}-benwjc :wid elhy! ester [ISO mg, 0.36 mmol, Intermediate (72)] in 1,2-dimelhoxyethaoo (5 

mL) is added a 25% solution of sodium methoxide (3 mL). After 1 h at 20"C, the mixture is filtered 

through a plug of Si02 (ElOAc). The filtrate is concentrated to give 3-{6-f2-(3 4-dimcthoxy-ph""Yll-

30 ethvlamino]-2-mcthoxy-pyrimidin-4-ylozy\-beomic acid methyl e;stcr [70 mg, 44%, Example (63)]. 

I-CMS: Rr= 334 minutes, MS' 440 (M+H). IC,o= 6254nM 
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f.xrunple 64 

N-[2-f3-16-[2.f2-Fl!10m±trilluoromc_tJ:i.Y!.:J!hcnyll-cihvlruninol-2-methoxy-pyrimidin-4-y!}-phenyl}­

!'thy IJ -2 -methoxy-aceLarnide 

=~ 
"" 

5 Step I. A mixture of (6-c:hloro-2-mcthoxy-pyrirnidin-4-yl}-[2-{2-fluoro-4-trilluoromethyl-phenyl}­

ethyl]-runine [800 mg, 2.29 mrnol, see Example 52, step I], (3-cyaoomelhyl-phenyl}-boronic acid, 

pinacal ester (563 mg, 3.43 mmol), and Cs,.CO, (1.86 g, 5.72 mmol) in ethylene glycol dimethyl clher 

(15 mL) and waler (4 mL) is degassed by bubbling with Argon gas fur 5 minutes. and treated with 

tetmkis{triphenylphosphine) palladium(O) (132 mg, 0.11 mmol) at room iem.pemture. Aftcc 1 hat 

10 85.C, lhe mixture is diluted wilh water (50 mL), and extracted with EtOAc (2 x 50 mL). The extracts 

are dried (MgSO,), filtered lhrough a pad of SiO,, and conoennated lo afford (3-/6-[2-C2-flnom-4-

trifluorome1hy! -nhcnyll-ethylru:nino )-2-medtoxy-pyrimidin+yl 1-pheny l}-aoetonitri I e ( l.2 g). LCMS; 

RT~ 2.47 minutes, 92% purity. MS: 431 (M+H). 

I 5 Step 2, A solution of (3-{6-[2-{2-f!uoro-4-trifluoromethyl-phenyI)..elhy!aminoJ-2-methoicy­

pyrimldin-4-yl)-pbeuyl)-acetonitrikl (660 mg, 1.53 mmo!) in MeOH (20 mL) and concentrated RC! (2 

mL) is degassed by bubbling with Argon gas for 5 minules, and treated with palladium hydroxide on 

carbon (0.4 g) at room lc:mpentlnre. The mixture is hydrogenated for 15 h al room lempeiaturc under 

hydrogen blllloon, filtl:ICd through celite, and concentrnled in a rotavap. The residue is diluted witl!. 

20 waler, basified with NaOH solution, and exbacted wilh ElOAc:. The extracts are dried (MgSO,), 

filtered, and conoentraled to affoni /6-[3-{2-amino.ethyJJ-phenvJ]-2-methoxy-pyrimidin.4-yll-[2-{2-

fluoro-4-trifluoromethyl-phenylkthyU-amine (0.55 g). LCMS: RT= 1.85 minntes; MS: 435 (M+H). 

Step 3. A solution of {6-[3-(2-amino.elhyl)-phenyl]-2-metho:cy-pyrimidin-4-yl}-[2-(2-fluoro-4-

25 trifluoromethyl-phenylj-ethyl]-a.mlne (150 mg, 0.35 mmol) and triethylancine (024 mL, 1.73 mrool) in 

DCM (5 mL) is treated with melhOlC)lacetyl chloride (75 mg, 0.69 mmol) at 10°C. Alter 10 minutes Ill 

IO"C, the mixture is quenched with aqueous Nal!C01 solution (8 mL), and filtered through Chem-Elul 

wilh CH,Cl2 washing (JO ml.). The filtrate is concentrated, and subjected lo chromalOgraphy on silica 

gel eluting with 80% EtOAc in heptane to 5% MeOH in CH,CJ2 to give N-[2-{3-(6-[2-{2-fluoro+ 

3 0 trif\uoromethyl-phenyl}ethy !amino J-2 -methoxy-pyrirnidin-4 -yl} -phenyl )-elbyl]-2 -methoxy-
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aceramide, whicli is treated with satl!Illled solution of hydrogen chloride in EiOAc followed by 

[yoph ilization to afford N:[i-{3-{ 6-[2 -{2 -fluorn-4-trifluorarnethyl-pheuyl)-etbyl Ml ino 1-2 -melhoxv­

pwimidin+y ll -pheny\kthy ll -2-mcthoxy-acetam ide hydrochloride [76 mg, Example 64]. LCMS; RT 

= 224 minutes, MS: 507 (M+H). 1H NMR (300 Mfu, CDCIJ) Ii 9.35 (IH, s), 7.9 (lH, hrs), 7.6-7.4 

5 (7H, m), 6.65 (lH, s), 4 (3H, s), 3.76 (3H, s), 3.S-3.7 (2H, m), 3.4 (2H, q, J= 6.9 Hz), 3.25 (2H, s), 

3.06 (2H, t,J=6.6 fu), 2.82 (2H, t, J= 1.5 llz). IC,,= S6nM 

fuwl;ple 65 

N -[2-(3 { 6-(2;{2 Fln{)!04-trifluoromelhyl-p benyl).-ethylamjno 1-2-methoxv-pyrimidin±-yl1-nh<myl} 

JO ethyl]-acetarnjde hydrochloride 

A solution ,, 

I ' ' 

(6-[3-{2-amj.no-ethyl}phenyl]-2-methoxy-pyrimidin-4-yl}-(2-(2-fluoro-4-

trifluoromethyl-phenyl)-ethyl]-amine [150 mg, 0.35 mmol, """Example 64, step 2] and triethylamine 

(024 mL, 1.73 mmol) in DCM (5 mL) IB trealed with aoetyl chloride (54 mg, 0.69 nnnol) at 10°C. 

15 Aft"l' 10 min at lO"C, the mixture is qnenched wilh aqueous NaHCO, solution (8 mL), and fi!Lered 

through Chem-Elut with CH,CJ, WMhing (IO mL). The til!m!e is concennaled, and subjected to 

ehromalllgraphy on sl!ioa gel eluting wilh 80% ELOAc in Heptane to 5% M.OB in CH,,Cl2 to give N­

[2-{3- ( 6-[2-(2-flnoro-4-trifluoromethyl-phenyl)-etliylamino ]-2 -methoxy-pyrimidin-4-y l}-phenyl} 

ethyl]-acel:Bmide, whlch is treated witll satnrated solution of hydrogen chloride in Et0Ac followed by 

20 Jyophilization tc aEord N-f2-0- £6-[2-(2-flnoro-4-tri!Jnorome fuyl-oheu.y!l:elhvlemino 1-2-methoxy­

pyrimidin-4-yl} nhmvl}dhyl]-aoetamide hydrochloride [70 mg, Example 65]. LCMS: RT = 2.2 

minu1e:s, MS: 477 (M+B); 1HNMR (300 MHl"~ CDC13) 6 9.1 (lH, s), 7.95 (IH, brs), 7.7-7.4 (7H, m), 

6.65 (lH, s), 4 (3H, s), 3.8-3.75 (2H,m), 3.3 (2H, q,J=6.9Bz), 3.04 (2FI, t,J-" 6.6Ilz), 2.78 (2H, ~ J 

=7.5 Hz), 2.49 (3H, s). JC,.=37 nM 

25 

fixample66 

(2-(2-Fluoro--4-trlfluoromethy!-phcnyl}elhyl] [2-melhoxy"6-{3-oxiranylmethoxy-phepvll-pyrimidin-4-

yll-aminc; 
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Step I. A mixture of (6-cbloro-2-mefuoxy-pyrimidin-4-yl)-[2-(2-flnoro-..\-trifluoromethy!-phenyl)­

ethyf]--amine [l.47 g, 4.2 mmoL see &ample 52, step 1], (3-hydroxy-phenyl)-l>oronic acid, (637 mg, 

4.62 mmol),. and Cs,CO, (3.4 g, 10.5 mmol) in elhy!ene glycol dimethyl ether (20 mL) aod water (4 

5 mL) is degassed by bubbling with Mgon gas for 5 minutes, and tn:aled wilh 

tetrak.is(tripbenylphosphine) pallrullum(O) (243 mg, 0.21 mmol) at room temperature. After 15 h at 

ss·c, the mixture is diluted witlt waler (50 mL), and extracted ,vi th EtOAc (2 x 50 rnL). The extracts 

are dried (MgSO.J, fillered through a pad of SiO,, and concentrated to afford 3-f6-J2-(2-fluoro-4-

lritluorometltyl-phenyltltlryl31!linpl-2-melhoxv-pyrimidin-4-v!}-pheno\ (2 g). LCMS: RT = 2.32 

IO minutes; MS: 408 {M+H). 

Step 2. To a &l!Spen.'lion of 3- ( 6-[2-(2-fluoro-4-trifluoromclhyl-pheuyl}-elhylamino )-2-methoxy­

pyrimidin+yl)-pbenol (280 mg, 0.68 mmol), and Cs,CO, (0A4 g, 1.36 mmol) in DMF (2 mL) ls 

added epichlorohydrln (80 µL. 1.02 mmol) at room temperature. After 4 h at 20°C, the mixture is 

15 diluted with water (10 mL), and extracted with EtOAc: (2 x 10 mL). The extrocls are WMhed wilh 

water (2 x. 20 mL), dried (M"gSO,), fi!lered, and concentraled. The residue is chromatographcd on 

SiO,. eluting with 50%Et0Ac in heptane to afford [2-f2-fluoro+trifluorom9.ll!)'J-pheny!}-ethyJl-[2-

melhoxy-6-{3-QXirnnylmetbozy-phenyl)-pvrimidin-4-yl]-amine [0.16 g, Example 66]. LCMS: R,- = 

2.62 minutes; MS: 464 {M+H). 

20 
Example67 

2-D -[6-(2.2 Difluoro-2 pheny 1-ethylamino)-2-melhoxy-pyrimidin-4-yll-pheny!J -2-meiliy 1-propionic 

acid 

25 Step I. To a solution ofciliy] benzoylfommte (0.36 g, 2 mmo!) in CH,Cl, (10 mL) is added Deoxo­

Fluor (I. l mL, 6 mmo\) at lO"C. After 20 h at 20°C, the mixture is quenched with water (J 0 mL), and 
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poured into Chem-E!ut with CH,Cl, washing (10 mL). The filtmle is concentrated to give diflnoro. 

phenvl-awlic acid ethyl ester. which is used for next step wilhoui further purification. 

S!ep2. A solution of the above difluoro-phenyl-acetic acid ethyl ester and NH, in MeOH (7 M, 10 

5 mL) is healad to 60°C fur 2 h in a pressure tube. The mixture is cooleo:I to room l=Jperature, and 

cooocntmted kl afford 22-difluoro-2-pheoyl-acetamide (0.33 g). LCMS: Rr = 1.7 minulcs; MS: 172 

(M+H). 

Step 3. To as solution of2,2-difluoro-2-pheny\-acetmnide{0.76 g, 4.4 mrool) in TIIF (5 mL) is edded 

10 Jlorane in TIJF (1 M, 20 mL, 20 mmole) at 10°C. After 70°C fur 20 h, the mixture Is quenched with 

waler (IO mL), concentrated, and chtometographed on SiO;i eluting with 90% EtOAc in heptane lo 

afford 22-dinuoro-2-phenvl-ethylaroine (0.58 g). LCMS: Rr - 0.92 minutes; MS: 158 (M+H); 1H 

NMR(JOO Mfu, CDC!,) Ii 7.57-7.45 (SH, m), 3.2 (2H, t). 

15 Step 4. A mlxtllre of 4,6-dichloro-2-melhoxy-pyrimidine (0.66 g, 3.69 ID!llOl), 2,2-difluoro-2-phenyl­

clhylamine (0.5ll g, 3.69 mmo\), and NaHCO, {0.93 g, 11.l uunol) in9S"/o EtOH(!O mL) is heated to 

reflux. After slirred at 85°C fur 5 b. The mixtrne is diluted w±lh waffir, filtered, W11shed (water), and 

dried lo afford (6-chloro-ffletho;cy-pyrimidin-4-ylX2.2-dITluorq-2-phcnyl-ethyl)..aminc as a solid 

(0.58 g). LCMS: RT= 3.17 minutes, MS; 300 (M.+H). 1HNMR. (300 MH7., CDC!,) Ii 7,57-7.45 (SH, 

20 m), 6,1 (lH, s), 5.2 (lI-1, s), 4.24 (2H, m), 3.92 (JH, s). 

Step 5. A mill.tuJt> of (6-<:hloro-2-methoxy-pyrimidin-4-yl){2,2-difluoro-2-phenyl-ethyl)-amine (0.19 

g, 0_62 mmol), ]-{J-carboxy-1-methyl-e!hyl)-phenyl boronlc acid [190 mg, 0_94 mmol, see Exemple 

49{b), step 2], and Cs,CO,. (0-51 g, \_6 Dllllol) in ethylene glycol dimethyl ether (1 O mL) and water {2 

25 mL) is c1cga,.,oo by hubbfuig wilh Argon ga.g for 5 minutes, 81ld lreated with 

tetrakis(triphllilyipho.sphine) palladium(O) (36 mg. 0.03 mmol) at room temperature. Ml.er 6 h llt 85°C, 

the mixture is diluted wilh waler (15 mL), and extracted with ELOAc (2 x 20 mL). The ex:tracts are 

dried (MgSO,), filtered, and concentrated. The residue is cbromatogrnphed on SiO, eluting with. 70% 

EtOAc in heptane kl afford 2 f3.f6-f2.2-dilluoro-2-ohenyl-ethyJamino}-2-methoxy-pvrimidin-4-Y!J 

30 ~)-2-mtllhyl-propiMic acid [0.28 g Example 67]. LCMS: RT= 2.82 minutes; J\IB: 428 (M+H); 

'HNMR (300 Miiz, CDC!,,) 5 9-6 (lH, s), 8 (IH, s), 7.81 (lH, d,J=7.5 Hz), 7.5-7.4 (7H, m), 6.4 (lH, 

s), 4,2-4 (2H, m), 3.96 (.JH, s), 1.65 (6H, s). JC.0 = 38 nM 

Example 68 

35 2-[3-{2-Methoxy-6-f2-f4-{5 methyl [1,3 4loxadiawl-2 yll-phenylk!hylamino\-PVrimidin-4-yJ}­

phenyll-2·methyl-pr9pionic acid 
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,, 
H0>~"'""/'-1 NAO,,. 

Step 1. To a solution of 4-[2-{6-chloro-2-rne1hoxy-pyrimidin-4-ylamino)-ethyl]-bem-0ic acid (0.4 l g, 

133 mrnol), acetic acid hydrazide (0.14 g, 2 mrnol), and triethylarnine (0. 7 rnL, 3.99 rnrnol) in DMF (3 

5 mL) is added ((benzotriazol- l-yloxy)-dimetby!amino-methyleoeJ-<limethyl-a:mmoniurn tetrefluoro 

bora!C (0.51 g, 1.6 mrnol) at room tempernture. After 15 h ai 20"C, the solid is fil!ered, and washed 

with waler to afford 4-[2 (6-chloro-2-methoxy-pyrimjdin-4-vlaminol-ethyll-benzoic acid N'-acetyl 

hydrazjde Q.67 mg). The filtrate is extracted wilh EtOAo;, and COllC!lDtrated Lo afford additional amowrt 

of 4-[2-{6-chlorn-2-methoxy-pyrimidin-4-ylamino}-elhyl]-bcmzolc acid N'-acetyl-hydrazide (100 mg). 

10 LCMS: RT=2 minutes; MS: 364 (M+H). 

Step2. A mixture of 4-[2-{6-chloro-2-me1hoxy-pyrimidin-4-ylamino}-elhyl]-l>enzoic acid N-acelyl­

hydrazide (0.2 g, 0.55 mmol), and Burgess reagent (0.39 g, 1.65 mmol) in THF (6 mL) is placed in a 

microwave reactor. After 5 min at 130"C, lhe mixture is concentrated in a rotavap, and subjected lo a 

15 chromalog:raphy eluting wi!lil0% MeOH in CH2Cl2 to affonl (6-chloro-2-methoxv-pvrimidin-4-y!)-{2 

f4-C5-methyl-Cl 3 4Joxadiazol-2-yll-Pheoyll-etb.yll-omine (160 mg), LCMS: R; = 229 minutes; MS: 

346(M+H). 

Step 3. A mixture of (6-chloro-2-metb.OO\y-pyrimidin-4-yl)-{2-[4-(5-methyl-[l,3,4]0xadiawl-2-yl)-

20 pheoy!Jci:hyl}-anrine (0.16 g, 0.46 mmol), 3-{l-r.arboxy-l-methyl-efuyl}-phenyl boronic acid, [125 

mg, 0.6 mmol, see Example 49(b), .mp 2], aod Cs,CO, (0.37 g, 1.15 OlJllDl) in ethylene glycol 

dimelhyl ether (8 mL), aoetonltrile{IOmL), and waler(2 mL) is degassed by bubbling with Argon gas 

fur 5 miontes, and b'Caled with 1,1 '-bis(diphenylpho.sph.ioo)Ienocenc palladium (II) chloride {20 mg) at 

room lempcratnre. Afler 3 h at 85°C, 1he mixtnre is diluted with water (15 mL), and extmcted with 

25 ElOAc (2 x 15 mL). The extracts ..-e dried (MgSO,), !iltere<I, and concentrated. The residne Ls 

chrmrnilographed on SiO, eluliog with 80% EtOAc in hoplano lo afford 2-f3-f2-mcl:hoxy-6-12-[ 4{5-

melhyl-[l,3,41oxaditt0!-2-yll-phenyll-ethylarnino}-oyrimidia-4-yl}phenv!l-2-melhyl-prooiooic aci<I 

[55 mg, Example 68]. LCMS: RT= J_82 mi~utes; MS: 474 (M+H); 1H NMR (300 l'.lilH'l, CDC!,) () 

7.98-7.81 (4H, m), 7-5-7.27 (4H, m), 6.33 (JH, s), 3.97 (JH, s), 3.72-3.6 (2H, m), 2.92 (2H, ~ J~ 6.5 

30 Hz),2.6(JH,s),J.6(6H,s). 
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Exampk69 

5 -0- ( 6-[2-(3 4 -Qi f!uoro-phenyll-<:lh ylamino T 2 -methoxy-pyrirnidin-4 yl \-phenoxvmethyl)-1-ethy l 

2,4-dihydro-fl .'}_, 41 lriazol-3-one 

Step\. A solution of 3,4-diflnorobeozaldehyde (S.05 g), nittomethone (S.l mL) ond ammo!l.ium 

accifile (63 g) in glacial accl:lc acid (60 mL) is hoa.ted at 110'C fur 16 hours, allowed to cool and 

10 poured into waler (300 mL). The solrrtion is extracted wilh EtOAc (2 X 200 mL). The combined 

extract Is washed with 10'/o NaHCO,, waler and dried over sodium sulflrte, .filtered and evapomted fu 

vacuo to afford 12-ditluorn-4-Q-nitro-vinyllhenzene {~2 g). MS: [98 (M:+H); 1H NMR (300 MHz, 

CDCb) 6 7.9 (IH, d, J=lO Hz); 7.5 (IH, d, IOHz}; 73 (2H. m); 6.95-7.15 {IH, m). 

15 Step2. To a solution of 1,2-difluoro-4-(2-nitro-vinyl)benzcne (l.S g) in TIIF (50 mL) is added 

dropwise lilhium alnmimTIII hydride (23 mL, JM in ether} and lhe solution is h...i:ed at 40°C for 3 

hours.. The solution is cooled, diluted with ether and quenched with N.,S0,·10 H20 (104 g) 

overnight. The solid is filtered, and lhe solntion is evaporated in WlCllO and chromatographed on silica 

gel eluting with EtOAc to afford 2-0 4-diflnoro-phenyl}ethylamine (0.81 g). MS: 170 (M+H); 'H 

20 NMR(300Mfu,, CDC!,) 8 6.9-7 (3H, m); 2.95 (2H, t); 2.7 (2H, t). 

Step 3. A solution of 4,6--dichloro-2-methoxypyrimidine (0.7 g), 2-(3,4-difiuoro-pbenyl}.ethy!amine 

(0.66 g) ;md sodiumbicarbonate (0.68 g) in EtOH (25 mL) is heated at SO'C for three hours, pCIUred 

into waler (400 mL) and tho solid is filtered and air dried !o afford (6.chloro--2"mefuoxv-pyrim!din-4-

25 vD:lkQ 4-difluoro-pbenvll-el!wIJ_-emine (1.1 g). :M:S; 312 {M+H); 'HNMR (300 MHz, CDCliJ 8 6.9-

7 (JH, m); 6.05 (lH,s); 3.95 (3H, s); 3.6.3.7 (2H, m); 2.95 (2H. t). 

Step 4: A sohrtion of (6-chloro-2-methoxy-pyrimldin-4-yl)-[2-(3,4-diflnoro-phenyl}-e\hyl]-amine {1.6 

g), 3-cyano-pbcnylboronie acid (1.5 g), Cs,;(;0, (83 g) and tetrakis(triphenylphosphine) palladium (0) 

30 (45 mg) in Water (8 mL) and DME (32mL) is heated at90°Cfor 16 holll'l. The solution Is poured into 

water and extraci.Cd with. EtOAc (2 x 200 mL). The combined extract is dried over sodium suliirte, 
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filtered, evopor.llcd in vacuo ond chromatogr.iphed on silica gel elutiJig with EtOAc to afford 3- f 6-[2-

(3 .4-dj 11uoro-pheqyll:j!thyl ;ynjn ol-2-me!ho;cy-wtlmidin-4-yl }-ohenQ 1 (J _ J g). 

MS: 379 (M+H); 'H NMR(300 MHz. CDC!,) I> 8.J (IH, s); 8.2 (IH, d, J= 5.1 Hz); 7.9 (ill, d ( J= 5.1 

Hz)); 7.6 (JH, t); 1-12 (4H, m); 6.4 (JH, s); 5 (IH,m); 3.95 (3H, s); 3.7 (2H, l); J (2H, !). 

Step 5. A solution of metliylglyoxylate (11 g) and hydrazU:ie hydralc (4,7 g) in MeOH (10 mL) is 

>lirred al room lemperaJ.ure for J 6 hollrll_ The solu~on is concenlmtcd and pul under high vacuum for 

3 hourn. Tiie n:sidllC is suspend.d in 11IF (200 mL) and ethylisooyao~le (8-5 mL) is added. The 

mixture is stirred at room temperattue for 16 hours. The solid is filtered and washed wilh diethyl elher 

10 to afford N-O-hydroxyaoetvll-N-e1hylcerbamidosemicarbazjde {19 g), 1HNMR (300 MHz, DMSO-do) 

Ii 92 (m, JH); 8.6 {s, lH); 6_3 (m, lH); J.9 (d, 2H, J~-3); 3 {q, 2H); l (d, 3H, J~ D.4)-

Step 6- N-{2-hydroxyacetyl}-N-ethylcarbamidose:micarbazide (19 g) Ls suspended in a solution of 

NaOH (5.32 g) in waler{60 mL) and EiOH (240 mL), Tue suspension ls heated at 82'C for 20 hours. 

15 The solution is acidified lo pH'"'6 with concentrated HCl (22 mL) and concentmted lo an oiL A portion 

of lhe oil (l.51 g) is suspended in acetooitrile (60 mL) l!Ild thionyl chloride (0_94 mL) is added 

dropwioe.. The solution is stirred at room temperature for 20 hours and concentrated to a solid, which is 

trituraled with Et20f h"?limes and filtered under nitrogen to afford S5hlorometl!yl-4-e!hyl-2.4-

dibydro-f1,2,4JlriRZOl-3-onc (J.52 g). 1HNMR (300 Mlli, CDCIJ) !i 9.9 (m, IH); 4.5 (s, 2H); 3.8 (t, 

20 3FI);J.4(d,3fl,J=03), 

Step 7. A mixture of 3-{6-{2-{3-fluoro-4-methoxy-phenyl}-ethylamino ]-2-methoxy-pyrimidin-4-yl}­

phenol (0.4 g) and K,CO, (0_46 g) in MeOH (25 mL) is he:at&l to .reflux fur 30 minutes. Tho 

suspension ls cooled to O'C and 5-chlorome!hyl-4-ethyl-2,4-dihydro-[1,2,4]tri117.0!-3-one (0,12 g) is 

added and lhe solution is stirred et O'C for JO mioules.. Tue solution is acidlfied lo pH'"'6 with glacial 

25 acetic acid and is extracted wilh EtOAc (3 x lOO mL). The combined raganlc !o_yer is dried over 

No,SO,, filtered and evaporated in vacuo_ The residue is r:hroma!ographed on silica_ gel eluting wilh 

5% MeOH in EtOAc lo afford 5-(3-16-f2-C3 4-dil1uQTO-phenylkthylaroin9]-2-melhQxY-pyrimidin-4-

yl}-phenoxymethyl}l-ethyl-2,4-dil1y!!m:.[l2 4]triazo!-3-one (l!tS mg, Example 69). MS: 483 

(M+H); 'HNMR (300 MHz, DMSO-d,;) Ii 11.8 (s, lH); 7.5-7-8 (m, 3H); 72-7.4 (m, 2H); 7-1-2 (m, 

30 2H); 6_6 (s, lH); 5.1 (s, 2H); 3.9 (s, JR); 3_7 (q, 2H); 3.5 (m, 2H); 2.9 (t, 2H); 1.2 (d, 3H). IC511 = 143 

oM 

Example 70 

2-(2-Flooro-5-f2-melhoxy-6-[2-(4-trifluoromethoxy-phenyl}elhvlamlnol-pyrimldin-4--yll-phenyl}2-

methy!-pT9PiQnip acid 
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Step 1. To a solutiou of S..bromo-2-Jluorophenylacelic acid (5 g) in MeOH (200 mL) Ls added 

concentroied sulfuric acid (2 mL) and the solution is heated al 64"C frrr 16 hourn. The solution is 

evapmated In "'"'"" and the residue is taken up in EtOAc and washed with J 0% sodium bicarbonate, 

brine and dried over sodinm sulfate. The solutiou is filtered aud evaporated m vacuo In afford 12: 

bromo-2-tluoro-oheuyl}-acetic acid methyl esttt (5.1 g). 1H NMR (300 MHz. CDC!,) 0 7.3-7.5 (m, 

ZH); 6.9 (m, IH); 3 ,9 (s, 3H). 

Step2. A solution of (5-bromo-2-fluoro-pheuyl)-acetic acid mettiyl ester (3,5 g) in TilF (50 mL) is 

I 0 cooled to -70°C and KOtBu (36 mL, JM in THF) is added dropwise while m..:irrtniuing the temperature 

below -65°C. At -71':' C iadomethaoc (2.5 mL) is added in one portion and 18-erown-6 (0.45 g) is 

added. The solution js stirred at -78° C for 30 minutes end allowed to warm to room lem.perature f.,.-

16 hours. The solutioo is pm:m:d into water (300 mL) !llld extracted with EtOAc (2 x 150 mL). The 

combined organic extract is washed with brine, dried over sodium sulfale, filtered aud evapomied ;,, 

15 v=. The residue js chromatograplted on silica gel eluting with 20o/o EIOAc inheptaoe to afford~ 

bromo 2-fll!OrCH!heuyl}-2-methyl-uropionic acid methyl <:!iler (3.7 g), MS: 276 (M+H); 1HNMR(300 

MHz, CDC!,) S 7.3-75 (m, 2H); 6.9 (m, JH); 3.85 (s, 3H); 1.6 (s, 6ll). 

Srep 3. A solution of2{5-bromo-2-fluoro-phenyl)-2-melhyl-propionic acid methyl estef (5.15 g), bis-

20 . (:pinaoolato)-<liboron (524 g), Pd dppf(0,3 g) and KOAc(3.67 g) inDMSO (2mL) aad THF (200mL) 

is heated !II 84°C for 16 hours. The solution is cooled to 5°C and a solution of potassium hydroxide 

(16,6 g) in water (150 mL) is added The sohrtion is sllrred at room temperature for 30 nrinutes a:ad 

fllten:d. The filtrate is acidified ta pH=6 with glacial =itic acid (19 mL) and extracted with EtoAc (2 

x 200 mL). The combinod extract is washed with. brine, dried over sodinm rulfate, filtered and 

25 evaporated in 1'0CUO lo afford Z-C2-flump-5{4.4.5.5-tetramcfhy!.fJ.3.2ldioxaborolan-2-yl}-pbemll-2-

methyl-nmpionicacid roclhyJ ester (53 g). MS: 323 (M+H); 'HNMR(CDC!3) 5 73-7.5 (m, 2H); 6.9 

(m, tH); 3.85 (s, 3H); 1.6 (s, 6H); 1.4 (s, 12H), 

Step4. A sohrlion of ( 6..:bloro-2 -melhoxy-pyrimidin-4 -yl)-[2-{ 4-triiluorometboxyphenyl )-

3 0 ethyl]amine ( 1.6 g), 2-[2-fluoro-5-{ 4 , 4 , 5,5-letrnmethyl-[l,3 ,2 ]dioxaborolM-2 -yl)-pheny l]-2-methyl­

propion ic acid methyl ester (0.63 g), Cs,C03 (J J .6 g) and tctrakls(tripbenylpho"Phine) palladium (0) 
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{33 mg) iii water{S mL) and DME{J2 mL) is heated at90"C for !6 hours. Thesohrtion is poured into 

water and ext,--ac!cd with ElOAc {2 x 200 mL)- The combined e;dract is dried over sodium sulfate, 

filtewl, evaporated in =o and chromamgraphed on silica gel eluting with EtOAc to afford 2-(2-

flnoro-5-{2-methoxy-6--f2..(4-triflnoromelboxy-phenylklbylaminol-pYrimidin-4-yl\-uhcnyl}2-

5 melhyl-pmpionic ncid methyl ester {300 mg). MS: 508 {M+H); 1H NMR {JOO MHz. CD,OD) Ii 7.S, 

(d, IH, J= O.J Hz); 7.7 {m, lH); 7.4 (d, 2H, l=0.4 Hz); 7-2-7.3 (m. 4H); 6_6 (s, IH); 4.2 {s, JH); 4 (s, 

3H); 3_9 (m, 2H); 3.05 (~ 2H); 1.65 (s, 6H), 

Step 5: A mixture of 2--{2-fluoro-5-(2-methoxy-6-[2{4-trifluoro111ethoxy-phenyl)-ethylamino]-

IO pyrimidin-4-y!)-pheuyl)-2-lnelhyl-propionie acid methyl ester (should this he the right smrting 

material? 1_9 g) and sodium hydroxide (2.46 g) in waler (19 mL), MeOH {19 mL) and Till' {19 mL) 

is stirred al 40"C for 40 hours. The solution is evapomted in vac1to and acidified lo pH-6 with 

concentrated flCI (1-6 mL). The solid is filtered, air dried and chromaiographed OIJ silica gel eluting 

with 50 % EtOAc in heptane to afford 2-(2..fluoro--5-f2-melhozy-6-[2.{4-trifluornmethaxy-pherry!} 

15 ethylamina)-nyrimidin-4-yl)-phe.oy!}2-methyl-propionia acid (I.12 g, Example 70). MS: 494 (M+H); 

1HNMR{300 MHz, CD,OD) Ii 7.S, (d, IH, J= 0.3 Hz); 7.7 (m. IH); 7.4 (d, 2H, J=0.4 Hz); 7.2-7.3 {rn, 

4H); 6.6 (s, IH); 4_2 (s, 3H); J.9 (m, 2H); 3.05 (~ 2H); 1.65 (s, 6H). re,.= 193 nM 

fu•mple 7! 

20 2-0-12-Mcthoxy--6-[(thigphm--'l -ylmethy l}11mino l-pyrimjdin:4-yl 1-pheny\}2-me!hyl-tJrQpionic acid 

25 

Step I. By proceeding in a similar manner to that descrii>ed in Example !, Stop 3, hut snbstitnting C­

thiophen-3-yJ-methylamine for 2{3-fluoro-4-methmcy-phenyl}-eU1ylaminc there is prepared (6-cWom-

2 metho)<y-pyrimidin-4-yll-thiophen 3 y!meU!y!-amine. 

Step 2. Argon is bubbled through a mixture of (6-<:hloro-2-methmcy-pyrimidin-4-yl)-thiophen-3-

ylmethyJ-aminc (216 mg, 0.84 mmol), 3-(l--carboxy-t-methyl-ethyl)-pbenyl boronic acid [312 mg, l .5 

mmol, see Example 49(b) step 2J. Cs,_CO, (1121 mg, 2.52 mmo!), and tetrakis(triphenylphosphine) 

palladium (0)(92 mg, 0.08 mmol) in ethylene glycol dinlcthy! etb.er (2.5 mL) a:od water (0.5 mL), fora 

30 period of JO minutes. The reaction vessel is sealed a:od heated to 90'C. After stirring for 6 hours the 

heating is tum.ti off end the mixrure is allowed to cool to ambient temperature upon standillg for 24 

hours_ The mixture is diluted wJth waror (40 mL) and extracted twice with EtOAc (25 mL). The 
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organic e;dracts are combined 11JJd dried over magnesium sulfate, filtered and concentrated co afford 2-

(3 - 12-methoxy-6-Ulh iQPhen 3-y lmethy!l-amjoo J-pyrimidin-4-yl I -oheny 1} 2-methv l-propioni c acid ! l 5 

mg, 4.6o/,, Example 71] as a solid. LCMS RT~ 1.94 minutes, MS: 384 (M:+H). IC,0 ~ 393 nM 

5 Bx!l!!lple 72 

2-(3-{6-r<Benzo!blthiophen-2-ylmethy])-aminol-2-metbyl-ovrimjdin-4-yl}-phenyl}2-methvl-

10 

propionic ..cid 

Step l. By proooeding in a similar manner to thaL descnlied in Elr.amp!e I, Step 3, but substitilting 

benzo[b]Lhiophen-2-yl-methylamine for 2-(3-fluom-4-metlwxy-phenyl)-elhyJamine tb.ere is prepored 

beomJbl!hiophen 2 y!methyJ-(6-chloro-2-methyJ-pyrimidin+vll-amine. 

15 Step 2. Argon is bobbled through a JniKture of benm[b]thiophen-2-ylmethyl-{6-cbloro-2-mcihyl­

pyrimidin-4-yl)-llDline [247 mg, O.Bl mmol], 3.{l-carboxy-1-me!hy!-elhyl}phenyl boronie acid [304 

mg, 1.46 mmol, see Example 49(b) step 2], Ci.,CO, (792 mg, 2.43 mmol), lll!d 

tetrakis(Uiphenylphosphine) palladium (0) (92 mg, 0.08 mmol) in elhylene glycol dimetb.yl ether (2-5 

mL) aod waler (0.5 mL), for a peri<><I of JO minutes. The reaction vessel is sealed and heated to 90°C. 

20 After stirring for 6 hours the heating is turned off and the mixture is allowed to cool to ambient 

lempcmlnre upon standing for 24 !touTS. The mixtnre is diluted wilh water (20 mL) and exin.clcd 

twice with EtOAc (30 mL). The Oiganic CJ<tracts are combined and dried over mag=;imn sulfate, 

filtered and concentrated to afford 2-C3-f6-[{benm!blthiooben-2-y!methylHunlnol-2-melbyl­

pyrimidin-4-vl}:phenvJ}2-methyl-propiooic acid [51.6 mg, 14.7%, Example 72] as a solid. LCMS RT 

25 =227minutes,MS:434(M+H). 

Example73 

l-[6-!2-!2,4-Dichloro--phenyl'l-ethylarninol-2-rnethoxy-pyrimidin-4-yl}-piperidine-3-carOO">'ljq acid 
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In a tube is combined (6-<:hloro-2-metho:<y-pyrirnidin-4-yl)-[2-{2,4-dichloro-phenyl}-ethyl)-amine 

[200 mg, 0.6 mmol, Intermediate (44)), nl9ecotic acid (194 mg, 1.5 mmol), K,CO, (249 mg, 1.8 

5 mmol) and 1-methyl-2-pyrrolidinone (2.5 mL), The tuOO is seoled and heated to 140"C and stiued for 

5 houn;. The mixture is allowed to cool !O ambient tcmpemture, stand for 12 hol!J'S, diluted with '"""'"' 

(20 mL) and ncidified using 3M HCl. A precipite.te forms and is collected by filtration 30d dried under 

high vacuum to afford I - ! 6-(2-{2,4-dichloro-pheeyl).ethylamino1-2-melh Q)C)l-DWi m idin-4-yl l -

uiperidinc-3--c&"boxylic acid [121 mr. 47°/o, Exarn9le 73) ""' a solid. LCMS R,. = 2.15 minutes, MS: 

10 425(M+H).IC,o=O.SnM 

15 

Example 74 

I -0-{ 6-[2 -{2, 4-Dichlo!V:phenyl}..ethy! ;uninal-2-methcncy-pyrlmidin-4-y I I -phenyl}­

mlopwtanecarOozyljc acid hydrochloride 

Step 1. HCI is bubbled through a solution of3-bromophenyl acetic acid (10.S g, 46.5 mmol) in EtOH 

(70 mL) chilled at O"C for 5 minutes. The Jlru;k is capped and stirred at ambient temperature for 5 

20 h=. The mixture ls cooceolrated. The rei;idue is lllken up with water (llO mL) and extracted twice 

wilh EtOAc (70 mL). The organic extracts ere combined and dried over magaesium sulfate, filtered 

and concentrated !O afford (J-bromo-pbenyll-aoetic acid ethyl ester [10.55 g, 93.4o/o] as an oil, which is 

used without further purification. 

25 Step 2. Sodium hydride (60"/o in oil, 1.07 g, 26.8 mmol) is added to a solution of(3-bromo-phenyl}­

acetic acid C!hyl <'Ster [2.59 g, 10.7 mmol] and llk:rown.-6 (ca!:alytic amount) in N,N'-
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dimethylformamide (50 mJ,). The mixture is stirred far 25 minutes nod 1,4-<libromobulanc (I.~ I mL, 

11.8 mmol) is added dmpwise via syringe. The mixture is stirred for 18 ho= al ambient temperature, 

diluted with waler (JOO mL) and extracted !hrice with ElOAc (60 mL), The organic extracts are 

combined and dried over l!lllgilesium su!futc, filtered and concentraled to afford 1..(3-bromo-pheoyl} 

5 cyclopentanecarb0>cylic acid ethyl ester [2.9 g, 91%] as an oil, which is wed without further 

10 

15 

purification. 

Step 3. A mixture of J{J-bromo.pheoyl}-cyclopen!anecarboxylic acid ethyl ester [3.42 g, 11.51 

mmol], lithium hydrox:ide (579 mg, 13.81 mmol), THF {lJ mL), MeOH (13 m.L) and water(l3 mL) is 

vigorowly stirred for 18 hours, The mixture is concentraled and the residue is diluted with waler (50 

mL). The aqueous mixture is acidified with ooncentrnled HCI to pH I and extracted twice with 

ELOAe (50 mL), The organic extrnct5 arc combined and dried over magnesium sulfate, filtered and 

concentraled to afford 1-0·bromo-phenv!}gclopentanecarbo:sylic acid [2.5 g, 80.6o/o] as a solid, 

which is usOO without further purification. 

Step 4. A oolulioo ofn-butyl lithium (2,5 Min hexanes, 5 mL, 12.48 mmol) in IllF (30 mL) is chilled 

lo -7S"C, and a solution of 1{3·bromo-phenyl}-cyclopeutanecarboxylic acid [l.05 g, 3.9 mmol] in 

TIIF (10 mL) is added dropwisc via syringe. The solution is st:irrediittemperaturefar45 minutes and 

trca1£d with tnlnrtyl bmate (3.2 mL, 11.7 mmol). The reaction miJdnre is allowed to .tirfor2.5 ho= 

20 ond lhen diluted with W!11er (60 mL), acidified with 3M HCI and extracted twice wilh EtOAc (SO mL). 

The organic extracts are combined and dried over magnesimn sulfate, fillf:fed and concootrated to 

afford J.(J.-carboxy-cyclopenty.l}_phenylboronic acid as a solid, which is wed without fin1her 

puri£ration. 

25 Step 5. Argon is bubbled through a mixture of(&<:hloro-2-methoxy.pyrimidin-4-yl}-[2{2,4-dichloro­

phenyl)-ethyl]-llllrin<: [330 mg, 0.99 mmol], 3·(1..carboxy-cyelopentyl}-phenylboron!c acid [580 mg, 

2.48 mmol] and eszco, (808 mg. 2.48 mmol) in ethylene glycol dimethyl ether (4 mL) and water (I 

mL), for a period of 5 minutes. To this mixture ls added ratrnkis(triphenylphosphine) pfilladlum (0) 

{116 mg, 0.1 mmol) and the reaction vessel is sealed and heated 1o 90"C. After stirring; for 8 hours lhe 

30 mbctura is diluted with water (30 mL) acidified to pH 1 with concentrated HCI and extracted lhrice 

with EtOAc (30 mL). The organic extracls are combined and dried over magnesium snlfute, filtered 

and concerrtraled to afford 1-0 {6.[2-C24--dichloro-phenyltlthylamino]·2 melhoxv·J!Y(imidin-4-yll­

phcoyD·t>yclopen!anecaffio;cyljc acjd as a solid that is treated with IICl in ed1yl acetale. The material 

is then dissolved in acetone (5 mL) and heptane (IS mL) is added and llllowed lo stnnd i'lt ambient 

35 temp611lture far 16 houn<. The solvent is decaoled from the cryslals and dried under high vacuum lo 

provide J:(J. f 6·f2-!2.4"dicbloro-pbenyl}-elhy !amino]. 2 -methoxy pyrimid in-4-yl I -nheuyll· 

n ,_ 
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cycJopentanecarboxylic acid hydrocbloride [48 mg, 9%, Example 74] as a solid. LCMS RT= 2-54 

minillils, MS; 486 (M+H)_ IC,0 = 0.5 nM 

&amnle75 

5 3-16-(2..{2 4 -D!chloro-plic:nVl}e.thy !amino 1-hncthoxv-pvrim idin-4-yl l-benzoic acjd 2 -mowholin -4 -

yl-ethyl estw 

r'lr" 
~ 

"' 

4-Dimethylaminopyridine (4.4 mg, 0-036 mmol) is added lo a stirred solution of 3-{6-[2-{2,4-dichloro-

10 phenyl}-elhylamino]-2-mothoxy-pyrimidin-4-yl]-benzoic acid (100 mg, 0,24 mmo!), N-{2-

bydroxyethyl) morpholine (29.07 µL, 0-24 nunol) and 1,3-dicyclohexylcarhodii:mlde (0.31 rnL, I M 

solution in DCM) in dry THF/DCM (6 mL, 1:1) and the reaction mixture is stirred for 5-5 hours at 

room tempelaturo under nitrogen atmosphere. The mixture is filtered over a pm! of Celite and the 

filtrate conceutrated under reduced pres.sure. The residue is dissolved EtOAc (30 mL), washed wilh 

15 saturated aqueous sodium bicarlionate and brine, dried over wdium sulfule, filtered and concentrnted 

under reduced p=nre. The crude n::sidue is purified by chromatography (SiO, packed colunm) 

eluting with ethyl acelalef heptane to afford 3-I6-[2-f2.4-djch!oro-pheny!}ethy!aminol-2-methoxy­

pyrimidin-4-yl}-benzoic acjd 2-momho!in±Vl-ethyl ester (56 mg, Example 75). LCMS: RT = 2.07 

minutes, MS: 534 (M+H); 1HNMR. (300 Mliz, CDC!,): 0 8.62 {IH, s), 83 (IH, d, J=3.5Hz), 8.1 (IH, 

20 d, J=3.5Hz), 1.55 (IH, t, J=3.5Hz), 7.42 (IH, s), 7-2 (2H, s), 6,43 (lH, s), 5.04 (lH, h), 4.5 (2H, t, 

J=2Hz), 4.05 (3H, s), 3.72{6H, ~ J4Hz), 3.1 (2H, ~ J-'2Hz), 2.8 (2H, ~ 2Hz), 2.6 {4H, t, 2Hz). 

EYawp]e 76 

3- f6-f2-0.4:Dichloro-phenyl'l-ethy!aminol-2-methoxy-pYrimidjn±yll-benmic acid 2..f4-mc!hy!-

25 plperazin-1-yl}e!hyl ester 
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By proceeding in a similar manner as Exmnplc 75 but subst:itllling l-{2-hydrox;yetbyl)-4-melhy!­

piperozine for N-{2-hydmxyetllyl) morpholine, !here is prepared J-16-!2-52.4-<lichloro-pheuvl}­

ethyl;iminol-2-methoicy-pyrimidin-4-yl}-bcn:mic acid 2-( 4-methyl-pipora:zin-1-y!}-ethyl ester (47 mg, 

Example 76).LCMS; RT=2.!M minutes, MS: 545 (M+H); 1HNMR, (300 MHz, CDC!,): 6 8.6 (IH, s), 

5 8.3 (lH, d, J=J.5Hz), 8.1 (IH, d, J=3.5Hz), 7,55 (IH, t, J=3.5Hz), 7.42 (JH, s), 72 (2H, s), 6.4B (IH, 

s), 5.15 (IH, b), 4.5 {2H, t, J=2Hz), 4.05 (lH, s), J.72 (2H, b), 3. l (2H, t, J=2Hz), 2.85 (2H, t, 2Hz), 

2.7 (4H, b), 2.5 (4!-1, b), 2.3 (JH, s). IC"' = 7 nM 

Ilxamplen 

10 3 16-[2-(2 4-Dichloro-plienyl}.ethylaminol-2-mcthrn;y-pyrirnidin-4 yll beJi7pjc acid ethyl eScr 

Cs,,CO, solution (407 mg, 125 mmol in 2 mL water) is added to a sti<red oolution of (6--cl>loro--2-

methoxy-pyrim.idin-4-yl)-[2-{2,4-dichloro.phenyi~tb.yl)-runine (166 mg, 0.5 lllJJlO\) and 

15 ethyi=bouylphenyl boronic acid (135.B mg, 0.7 tlllltOI) in 1,2-dimetho:cyethBne (5 mL), The mixture 

is degassed over nilrogen for 10 minutes, tetrakis(triphenylphosphine)palladium (0) (23 mg, 0.02 

mmol) is added and tho reaction mixture is refluxed at 90°C for 6 hours. The reaction is cooled to 

room temperature, diluted with water (10 mL), filtered over a pad of Celite ond the vciatJ.los are 

removed under rednood pressure. The aqueous pH is adjusted to neutral (0.1 N }!Cl) and extm.cted 

20 twice with ethyl acetate.. The combined exlracts are washed with brine ond water, dried over 

magnesium sulfate, filtered end coneentrateil in reduced pressure. The crude =idu" is purified by 

chrorPatography (SiO,,packed column), eluting with. 5-15% Ethyl acet.Jte/DCM to afford 3-16-[2.{2.4-

dichlom-pheny[)..e!hylaminol-#:methmcy=pyrimidin-4-yl}-benzolc acid ethyl ester (4S mg, Example 

n). LCMS: RT= 2.95 minutes, MS: 447 (M+}I); 1}1 NMR, (300 MHz, CDC!,): s 8.65 (lH, s), 8.3 

25 (IH, d, J=3.5Hz), 8.15 (lH, d, J=3.5Hz), 1.55 (lH, t, J=3.5Hz), 7.45 (IH, s), 725 (2H, s), 6.5 (lH, s), 

4.95 (IH. b), 4.45 (2H, q, J~35Hz), 4.05 (3H, s), 3.75 (2H, b), 3.1 (2H, t, J=1.SI-Iz), 1.45 (3H, t, 

3.Sflz). lC"' = 149 nM 

Example 78 

30 ,., G-ffi-fZ-12 4-Dichloro-pheayl }:elhylruniuo l-2 -mcth oxv-p Wmid in-4-yl )-p hen r [J..methmo I 

C!'J 
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{b) (3' -Chloro-4' -!2-f§.{3-hydroxymethyl-ohqnyl} 2 melhoxy-ouimidin-4-ylamino 1-ethy I \ 

biphenyl-3-yD-meJhenol 

In 11 hanl walled glass fube, a solution af (6-chl<>ro-2-melhoicy-pyrimidin-4-yl}-[2-{2,4-dicbloro­

pbenyl}-etfiyl]-amffie (250 mg, 0, 75 mmol), 3-{hydroxymethyl)pbenylboronic acid (137 mg, 0_9 mmol) 

10 and Na,CQ, (79. 7 mi;. 0,75 m.mol) in acetonitcilefwatcr (6 ml., 2:1) is degassed ov,,,. nitrogen for lO 

minutes. Tetrakis(triphenylphosphine)palladium (0) (43,5 rng, 1}_04 mmol) is added and the tuOO is 

"""led and seJ. in a microwave fur 25 minures at 131'.l"C. The reactioo is dilute wilh 25 mL of water and 

~d twice wilh ethyl acetate. The combined organic extracts are washed wilh brine, dried <>ver 

sodium sulfete, filtered and concentrai<I io reduced pressure. The residue is purified by 

15 chromatography (SiO, packed colllIIlll}. elutod with ElOAc I DCM to aff<>nl (3-!6-[2-{2.4-<lichloro­

phenyl}ethylaminol-2-meUioxy pyrimidin+yl}-phenyl}methanol [165 mg, Example 78 (11)]. LCMS: 

RT= 2.24 minutes, MS: 405 (M:+H); 1HNMR (300 MHz, CDCJ1): 3 8.05 (lH, s), 7_<)5 (lH, b)), 7.48 

(3H, b), 7.42 (lH, s), 7.2 {lJI, s), 6.45 (lH, s), 495 (IH, b), 4.78 (2H, b), 4.05 (3H, s), 3.72 (2H, b}, 

3.1 (2H, t, J=3.5flZ); and to aJJortl fi':Q.hloro-4'-f2-f6-f3 hvcfroxymethy\-pheny1}2-me1hoxv-

20 pyrimidin-4-yJami!lQ)-ethy!l-bip;henyl-3-yl}melhanol [110 mg, Eirample 78{b)]. LCMS: Ry= 2.12 

minut<:s, MS: 477 (M:+H). 

Examp;le 79 
2-{3-{6-[2-{2 4-Dich loro-phenvJ)-ctbyJamino 1-2 -m elhoxy-pyrimidin-4-y l l -phenyl)-2 -mclhy\-

25 P!QJ!ionic acjd melhvJ esler 
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1-Iydroehlorie acid (81.46 )!L, 4M solution in 1,4-dio:<IPle, 033 ll)IJ!o!) i• added lo a otirred solution of 

2-(3- [ 6-[2-{2,4-<l.iehloro-phenyl)-ethylamino }2-melhcxy-pyrimidin+yl}-phenyl)-2-melhyl-propionic 

acid (1{1{) mg, 022 mmol, Example 49{b)] in MeOH (8 mL), and lhe reru:tion mixture is stirred 

S overnight et 6S"C. The reaction is cooled to room temperature and conccntraled in vacuo. The residue 

is purified by chromatography to afford 2-{3-{6-[2-0.4-dich!oro-Dheoyl}-ethylarninol-2-me!hoxy­

pyrimidin-4-y\}-phenyl}-2-metbyl-prooiwic acid mediyl ester (34 mg, Example 79). LCMS: R, = 

2.79 minutes; MS: 475 (M+H); 1HNMR(300 MHz, CDC!,): Ii 7.98 (lH, s), 7.88 (IH, b), 7.42 (3H, d, 

J=1&), 7.2 (2H, s). 6.4 (IH, s), 5.08 (IH, b), 4.0S (3H, s), 3.7 (2H, b), 3.65 (3H, s), 3.1 (2H, t, 

10 I=1:Hz), 1.65 (6H, s). 

15 

Example 80 

(a) 4{3-/6-!2-C2.4-Diehloro-phenyD-ethylEllllinol-2-mathoxy-pyrimidin+yl}-phepvl}letrahydro-

pynm±garboxy!lc Mid 

(Y" 
''~ 

" 

Step J. 1-Iydrogen chloride is bubbled through MeOH (80 mL) and the solution is stirred at O'C for IO 

mi11Utes. (3-hromo-phenyl}-acetic !!<lid (30 g, 139.5 mmol) is udded m portions and the reaction is 

slimd overnight, while wamring io rol3m temperature. The solution is conoontra.ted in vacrw and the 

20 residue is dissolved in EtOAc {200 mL), washed with saturated aqueous sOdiUIIl birurbonate and 

brine, dried over sodium sulfate,. filtered and concentra!ed in v= to afford (3-bromo-phenyl}acetic 

acid methyl ester (32 g) used in lhe next step withoutfurthec purificailon. MS: 230 (M:+H); 1H NMR 

(300:Mlli, CDCJ,): 5 7,45 (2H, m), 7.25 (2H, m), 3.72 (JH, s), 3.6 (2H, s). 

25 Stq> 2 A solution of (3-hromo-pheoyl)-ar:elic acid meti\yJ ester {0.6 g, 262 mmol) in dry N,N'­

dimethylfunn"'1!ide is added to a >tirred suspension of sodium hydride {60% in minernl oil, 0.26 g, 

~ . ' 
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6.55 JtlI!lOI) in dzy N,N'-dimetltylfOTIIJ•mido at O"C and stirring is continued for 20 minutes_ A 

solution of bis{2-bromoethyl) ether (0.39 roL, 3.14 mmol) in N,N-dimelhylfonnamidc is added drop-­

wise and 1he reaction miJ<ture ls stirred overnight, while warming to room lernpernture. The reaction is 

quenched with water, exlractcd twice with Clhyl acetate, lhe rombioed extracts is washed wi!h brine 

5 .,,d water, dried over sodiillll sulfate, filtered and concentrated In vac<W to afford 4-Q-bromo-ohenyll­

letrnhydro-nyrnn-4-<:arbo;qLic acid methyl ester (610 mg) used in the ncx:c step without further 

purification. I.CMS: RT~ 2.81 miDule:s; MS: 299, 301 (M·~HJ-

SLep 3. Lilhium hydroxide (0.21 g, 5.0J mmo1) is added to a solution or 4-(3-bromo-phenyl)-

l 0 l.etrahydro-pYrall-4-<:arC.Ozylic acid methyl ester (0.5 g, 1.67 mmol) in melliano!lwaler (8 mL, 3: l) and 

the reaction mixture is stirred for 5 holll"S at 65°C. The mixture is diluted wilh waler and the volatiles 

are removed in vacuo. The aqueous is e~tracted once with dielhyl ether, acidified lo pH 2, and 

extracted twice with ethyl acotnte. The combined extracts i.s dried over magnesium sulfarc, filtered E111d 

concentrated in vacuo to e:lford 4-{3-bromo-phenyl}tetrahydro-pyran-4-carboxylic a(!Id (445 mg) sed 

15 in lhe next step without further purification. LCMS: RT= l .9 minutes; MS: 283 (M-H)_ 

Slep4. n-Butyl!ilhiwn (2 Min peotane, 3.18 mL) is added to dry pentnne (25 mL) Rt -7/if'C, under 

nitrogen alroosph= followed by drop-wise addition of a solution of 4{3-bromn-phenyl)-letrahydro­

pymn-4-carboxylic acid (0.7 g, 2A5 mmol) in TBF and lhe mixture is stirred Rt - 78°C for 2 ho1m;_ The 

20 reaction is quenched wid!. tn"butyl hruale (1.97 mL, 7 35 mmol) and S"tirriog is con limed fur 1-5 hourn, 

while warming to -20"C, The reaction is diluted wilh waler and lhe volatiles ere removed m ...,,,..,,,,_ 
The aqueous is el<lactcd once with diethyl ether, acidified to pH 2 (J N f!Cl) e.nd extmcted twice with 

ethyl acetal<l. The combined extracts is dried over magnesium sulfare, filtered and concentrated in 

11aCUa. The residue is dissolved in DCM (15 mL), heptane (200 mL) is added drop-wise e.nd the 

25 mii<ture is stirred for 1.5 hours. The precipitllle is suction filtered and air dried to afford 3-{4-

~-4-<:..:irboxylic acid)-nhMVlborooic acid (420 mg). LCMS: RT = l.16 minutes; MS: 

249{M-H). 

Step 5- Cs,CO, solution {l.5 g, 4.6 mmoJ In 15 mL of waler) is added to a stirred solution of (6-

30 r:hloro-2-methol<)'-pyrimidin-4-yl)-[2-(2,4-dichlorn-phenyl}-ethyJ]-amine (0_61 g, I.84 mmol) and 3-

(4-tetrahydro-pyran-4-carboxylic acid}phenylboronic acid (0.6 g, 2.4 m.mol) in l,2-dimethoxyethane 

( 45 mL). The mixtUJ:e is degassed over nitrogen for l 0 minutes, tetr.ikis(lriphenylphosphine)palladium 

(0) (64 mg, 0_03 mmol) is added and lhc reactio!l mixture is refluxed at 90'C overnighL The reactioo 

is cooled to room temperature, diluted with waler (150 mL), filtered over a pod <>f ,,.,]jle and the 

35 vola~les ara removed in vacuo. The aqueous solution is slowly aeidified (pH 4-5, O.IN HCI) with 

vigorous stirring, which is continued for 2 hoU>S- The formed precipitate is suction filtered and air 



-W<-

dried to a fford 40-{ 6-[2 -f2. 4-<l ich!OJ9-ilhenyl}-ethylamino ]-2-methoxy-pyrimidin-4 -y! l-phenyl}­

tetrnh ydro-p\'fi!n-4-carboxy!i c acid [605 mg, Example 80("-)]. LCMS: Rt= 2.26 minutes, MS; 502, 

504 (M·~II), H' NMR [300 MHz, (CD,S0)2SO]: Ii 12.75 (JH, b) 8 (JH, s), 7.8 (lH, b), 7.55 (2H, b), 

7.45 (2H, s), 7.35 (2H, s), 6-55 (IH, s), 3.85 (3H, s), 3.!12 (2Jf, m), 3.5 {4H, m), 2.95 (2H, t, J=2Hz), 

5 2.4 (2H, m), l.85 (2H, m). IC,.=0.05 nM 

lO 

(b) N-f 4.{3 - f 6-[2-G. 4-Dich lom-pheny !tl thylaminol:-2-me thoxv-pyrimidjn-4 -y ]) -phenyl}­

tetrahydro-pyrnn~nyfl-methanesulfonaIQjdq 

N-{3-dimethylaminopmpyl)-N-ethylcarbodiimide hydrochloride (60.4 mg, 031 mmol) is added to a 

stirred ice cold ooluUon of 4--{3-{ 6--1.2-(2,4-dichloro-pbenyl)-e.!hybnnino ]-2-me!lmxy-pyrimidin-4-yl }­

phenyl)--retra hydro-pyrnn--4-=cboxylic acid [150 mg, 0.3 IDillOI, E;'(lllllp!e 80(a)], melhaneslllfonamide 

15 (JO mg, 0.31 mmol) and 4-dime!hylaminopyridine (38.5 mg, 03 mmol) in dry DCM under nib:ogen 

and the reaction mOOure is 5lirred ovemlgh~ wlu1e wanning to room temperatwe. Th~ mIKture is 

concentrated in WlCllo, the residue is dissolved in ethyl ai:et.lll, wMhed with O.IN HCI, brine and 

Wiiler, dried over sodium sulfate, filtered and CODcentrated iii WJ£WJ. The residue is purified by '"--', 

chromatography (Sia,_ packed C<J!won), eluting wiili ethyl acetate/heptane to afford N-[4-f3-f6--f2-

20 12,4--0ich!oro-phrmylkthylaminol-2-methoxy-pyrim!din-4-yll-phenyl)-tetrahydm-nmn-4-carhonyll 

25 

melhooesu!fonamide [65 mg, Example 80{b)] , LCMS: RT= 2.54 minuWs; MS: 579, 581 (M:+B); 1H 

NMR (300 Mfu, CDC!,): 6 S (lH, s), 7.&S (l:H, d, J=3.5Hz). 7.45 {3H, m), 7-2 (2H, s), 6.~ (lH, s), 

5.38 (lli, b), 4 (3H, s), 3.65-3.9 (6H, m), 3.2 (3H, s), 3.08 (2H, t, J=3.5Hz), 2.45 (2H, b), 2.18 (2H, 

m). ICm < 1 nM 

(c) 4-(3-{6-[2-!2 4-D:ieh!oro-phenyl)-ethylmninol-2-me!hoxy-pyrirnidin-4-vll-nbenvl} 

tetrnhydro..:Jl'tpln-4--carboxylic acid ethyl r:<rtcr 
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~lydrogen chloride (4 Iv! in l,4-dio=ie, 20 µ.L, 0.08 mmol) is added to a solulion of 4-{3-{6-[2-{2,4-

dicltlom-phenyl)-ethylamino]-2-methoxy-pyrimidin-4-yl)-phenyl)-letrahydro-pyran-4-carboxylic acid 

[20 mg, 0.04 mmol, Example 80(a)J in ethyl alcohol (4 mL) and the react:iDll mixture is stirred 

5 ovemigtit al 75°C. The reaction is cooled to room l=porature, quenched with water, extracted twice 

with ethyl acetate. The combined extracts ore drie<l over sodium sulfate, filtered ond conceIJtraled in 

"""""· The residue is purified by chromatography (SiO, packed colurnu), eluting with ethyl 

acete.le/heptane lo afford 4 -(3- ! 6-[2 -f2. 4 -dich!oro-phenvl}ethylami110 )-2-methoxv-ovrimidin-4-y 11 -

phenyl}-letrahydm-pymn-4-cerboxyllc acid ethyl e<ler [16 mg, Example 80(c)]. LCMS: RT= 2,74 

10 minutes; MS: 530, 532 (M+H); 1HNMR(300 MHz, CDC!,):~ 8.05 (IH, s), 7.9 (III. d, J=35.Hz), 7.4-

7.55 (3H, m), 7.2 (2J.I, s), 6.4 (IH, s), 5 (lH, b), 4.18 (2H, q, J<=2Hz), 4.05 (JH, s), 3.98 (2H, m), 3.75 

(2H, b), 3.65 (2H, t, J"".>.SHz), 3.1 (2H, L, J"'21-iz), 2.6 (2H, d, J=4Hz), 2.1 (2H, m), 1..2 (3H, t, J=2Hz). 

!Coo= 223 nM 

15 Exemole St 

20 

(a) C3 f6-(2..{2,4-Dir::hloro-phenylkthvlomino]-2-methoxy-pyrimidin-4-yll-phenyl}-difluoro­

aceticacid 

I 'N 

,.A? 

Step 1. By proceeding in a similar manner os Example 80 (a), step l, but substituting ethyl a.Jc.oho\ for 

methyl alcohol to affiml C3-bromo-pheDyll-acetic acid ethyl esler. LCMS: Rr = I .82 minutes; MS: 

243, 245 (M+H). 

25 Step2. Sodium bis(trimethylsilyl)-amide (l Min THF, 27.14rnL, 27.14 mmol) is a.ddcd drop-wise to 

(3-broino-phenyl)-aceti~ acid ethyl ester (3 g, 12.34 mmol) in dry THF at -711"C under nitrogen and 1he 
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solution is stirred for 20 minutes, A solution ofN-flnorobenzenesulfunirnide (8.56 g, 27 .14 mmol) in 

THF is added drop-wise and lhe reactiOJl mixture is ITTiircd al -78°C for 3.5 hours. The reaction is 

quenched wifu HCI (0.02 N, 150 mL), extracted !\vice with DCM. Tho combined exrract<i are washed 

with water, dried over magnesium sulfate, filtered and concentrntcd in vacuo to afford <3-bromcr 

5 phenyD-difluoro--acetic acid ethyl ester (J..7 g), whioh is U..00 in the next step wilhout further 

puri:fication. LCMS: Ry= 3.07 minnl>:s; MS: 279, 281 (M:+H); 1HNMR (300 MHz, CDCI,); 6 7.95 

(IH, s), 7.65 (lH, d, J=J.Slh), 7.55 (IH, d, J=3.SHz), 735 (lH, ~ J=J.SHz), 435 (2H, q, J-2.5Hz), 

132 (JH, t,J-2.5Hz). 

10 Step 3. Lithium hydroxide (0.13 g, 3.12 mmoJ) is added to a solution of (3-bromo-phenyl)-diflnoro-

acetic acid ethyl ester (0.29 g, l.04 mmol) in methanol/wa1er (8 mL, 3:1) and the reaction mixture is (:..:,., 

stirred ovemighl at room temperature. The mix!l!re is diluted wifu water and volatiles 11re removod ill 

vacuo. The aqoeous is elrtm.cted once with diethyl ether, acidified to pH 2, 1111d extracted twice with 

ethyl acelate. The combined extracts ue dried over magoesium sullide, filtered and concentmled in 

15 vacuo to afford <3-bromo-phenylHifluoro-MCtic acid (250 mg), which is nscd in the uexl step without 

furtherpnrilication. LCMS; R,. = 2.26 minnLcs; MS: 249, 25I(M-H). 

Step 4, n-Butyllithium (2 M in pentane, 5.18 mL, J035romol) is added lo dry perrtane (30 mL) at -

78"C nnd<:r nitrogen followed by drop-wise addition of a solrrtion of (3-bmmo-phenyl)-diflnnm-acetic 

20 acid (I g, 3.98 mmol) in TIIF and the mixture is otirn:d el -78"C for 2 hours. The =mtion is quenched 

with tn1nrtyJ bornle (32 mL, 11.94 uunol) 1111d stirred for 1.5 hoUTS, while wanning to -20"C.-The 

reaction is dilrrted with water and volatiles are removed in vocuo. The aqueous is exlactod once with 

diethyl ether, acidified to pH 2 (1 N HCI) and <OOracted twice with ethyl acetate, The combined 

extracts are dried ever roagoesium sulfate, filtered and concentrared in vacuo. The residue is dissolved 

25 in DCM (15 mL), heptane (200 mL) is added dpro-wisc and the mixture is stirred fur l.5 hours. The 

precipitate is suction filtered and air dried to llfford 3-{diflnoro--nc;etic "cid)ohenvl bcrgnic acid (310 

mg). LCNIS: Rr = 0.68 _minutes, MS: 215 (M:-H). 

Step 5. Cs,.C{h solrrtion (0.41 g, 125 mmol in 4 mL of water) is added to a stirred solrrtion of (6-

30 chloro-2-mothox:y--pyrimidin-4-yl}-[2--(2,4-dichloro-pbenyl}-ethyl}-amine (0.17 g, 0.5 mmol) and 3-

(di:fluoro-acelic acid)phenyl boronic ncid (0.13 g, 0.6 mmol) in l,2--dimethrucyc!hane (20 mL), The 

mixture is degassed over nitrogen for 10 minnles, letrakis(tripheny!phosphine)palladlurn (0) (23 mg, 

0.02 mmol) is added and 'the reaction mixhn-e is retluxed at 90°C overnight The reaction is cooled to 

room lempcmtnre, diluted with water (150mL), filtered over a pad ofcelite and lhe volatiles removed 

35 ;,, V01'UO. The aquooll5 is slowly acidified (pl-I 4-5, 0.1 N HCI) and the mixture is stirred fur 2 hours. 

The formed precipitate is suction filtered and air dried lo afford (3-16--IW 4-dichloro-nheny!} 
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elhylaminol-2-melhoxy-ovrimidin-4-yll -r.henyl)-difluoro-aectic acid [ 160 mg, Example 8 J (a}]­

LCMS: Ry= 2.19 minutes; MS: 468, 470 (M+H); 1H NMR [300 M11z, {CD,),SO]: 0 8.0S (21i, b}, 7.7 

(2H, m}, 7.55 (!H, s}, 7.35 (2H, ,), 6.65 (JH, s), 3.92 (JH, s), 3.65 (2H, b), 3 (2H, ~ J"'2Hz). IC,0= 

0_02nM 

(b) .E_\.ftanesulfonic acid [U3-{6-[~~hloro-phcyyll-e!hylaminol-2-methoxy-puimidin-4-

yl\-phenvll-2.2-difluoro--acetvll-amide 

N--(3-dimethylaminopropyl)-N-e!liylr.arbodiimidc hydrochloride (43 mg, 0.22 mmol} is added In a 

stirred ice cold solution of (3-{6-(2-(2,~-dich\oro--phenyl}-e!hylamino]-2-methoxy-pyrimidin-4-yl]­

phenyl}-difluoro-acetic acid [JOO mg, 021 mmol, Example 81 (a)], eUiancsulfonamide (24,5 mg, 0.22 

mmol) and4-dimclhy!aminoPJ'l'idine (26.l mg, 0.21 mmol) in dry DCM under nitrogen.. The reaction 

15 Illixturo is stin-cd at room temperature overnight at 60'C. The mixture is concentmted in vacuo, the 

residue is dissolved in ethyl acetale, washed with 0.1 N HCI, brine ond water, dried over sOOimn 

sulfate, filtered and concentrated in vacliO. The residue is purified hy chromatography lo afford 

cJbane:sulfonic acid 12-(3 {6-(2-(2.4-dichlnffi-DhenvJ}elhylamino] 2 methoxy-pyrimidin-4-yll 

!lkQJl)'l)..2,2-difluoro-apetyll-amide [35 mg, Ex:maple 81 (b)]- LCMS: RT = 2--31 minutes; MS: 559, 561 

20 (M+H); 'HNMR (300.MHz, CO,OD): 0 8.18 (lH, b), 8_05 (IH, b), 7.75 (IH, d, J=4Hz), 1.5 (IH, t, 

J=4Hz), 7.42 (lH, s), 7.28 (2H, q. J=4Hz), 6.55 (lH, s), 3.95 (JH, s), 3.7 (2H, b), J.18 (2H, q. J"'4Hz), 

3_08 (21-1, t, J=3.5Hz), I.IS (JH, t, J=4fu). IC,0=0.l nM 

(o) 

25 

C3-{6-f2-{2,4-Dichloro-phenyl}:ethy!amjno]-2-methoxy-pyrimidin-4-yl}-phenyll-difluoro­

acetic acid ethyl ester 
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Hydrogen chloride (4 M in J,4-dioxane, 52 µL, 2.lmmol) is ndded to a solution of (3-{6-[2-(2,4-

dichloro-phenyl)-cthylamino ]-2-melhoxy-pYJilnidin-4-y l) -phenyl)-<lifluoro-acctie ncid ( 65 mg, 0.14 

5 nunol, Example Sl(a)] in ethyl alcohol (6 mL) BDd the n=tioo mixture is stirred overnight nt 65°C. 

The ,..,ndion is cooled lo room lempemlurc, quenched wilh water, extracled twice with ethyl aoetate. t_:- i 

The rombined extracts are dried over oodirun sulfiite, filtered and concentraled in WJCUQ. The residue 

is purified by chromatography to afford (3-f6-!2d2.4-dichloro-pheoyl}ethy!•rninol-2-methoxy­

pyrimidin-4-yll-uhgnyl}diflnom-aceli;; .wid ethyl est§I [18 mg, Example &l(c)]. LCMS; RT= 3.19 

10 minutes; MS: 496, 49& (M+H); 1H NMR [300 MHz, CDCJ,]: 8 8.18 (2H, d, I-3.5Hz), 7.7 (lH, d, 

J"1.5Hz), 7.55 (lH, t, J=3.5Hz), 7.4 (IH, s), 7.42 (IH, s), 7.18 (2H, s), 6.45 (IH, s), 5.08 (JH, b), 4.3 

(2H, q, J=4Bz), 4.0S (JH, s), 3.n (2H, b}, 3.08 (2fl, t, J=J.ffiz), 1.3 (3H, t,J=4Hz). 

Exemple 82 

15 "' CJ-16-[2.(2.4-Dichlorg.phgnyl}-ethvlamino]-2-methoxy-IMimidlo-4-yl}-pbenyI}@etonitri\e 

Cs,_CO, solnlio.a. (1.63 g, 5 IllillO! in 4 mL of waler) is added to n stirred soluHon of (6-cliloro-2-

20 ~oxy-pyrimldin-4-yl)-[2-{2,4-dichioro-phenyi)-ethyl]-!II!Line (0.66 g, 2 mmol) and 

cyanomethylphenyl boronic acid (0.68 g, 2.8 mmol) in 1,2-dimethoxycthane (8 mL). The mixture is 

degassed over nitrogen fur 10 minutes, tetrakis(triphcnylphosphine)palladiwn (0) (46 mg, 0.04 mmol) 

is added BDd lhe reaction mixture is refluxed at 90'C overnight. The reaction is cooled lo room 

lemperature, diluted with water (100 mL) and stirred for 45 minutes. The formed precipitrte is :filtered. 

25 The solid is purified by chromalography {SiO,. packed colmtlll), eluting with ethyl 11eetatdhcptane to 
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afford 0- f 6-[2-C2. 4-<lichlorn-phcnyl}<ithylamioo 1-2 -m el hoxv-wrimid io-4 -yl I -ohen yll-ncelon itrile 

[SSS mg, Example 82(a)). LCMS: RT= 2.41 minute:s; MS; 413,415 (M+H). 

&l (J -1 6-[2-(2. 4-D ichlorn-phenyl}-el hylamino 1-2-merhoxy-pyrimidln-4-yl J -phem' l'k!iflnoro­

wtcm ilriie 

' ' 

Sodium bis(lrimethylsilyl)-amido {I Min IliF, 0.53 rnL, 0.53 mmol) is added drop-wise to a stirrnd 

solution of (J -{ 6-{2-(2, 4-dichloro-pheoyl}elhy ]amino J-2-methoxy-p)lrimidtn-4-yl J-phenyl)-

10 acetonitrilo (0.1 g, 024 mmol) in dry THF at -78"C under nitrogen atmosphere 1111d stirring continued 

for20 minules. A solution ofN-flnorohenzeuesulfonimide (0.17 g, 0.53 mmol) in THF is then added 

drop-wise and the reaction miKtun: is ~d at -71!"C for J hourll. The reaction is di!lllcd with waler, 

e:«racted twice wilh ethyl acetate. The cocnbined extracts are drir:d over sodium sullhle, filtered and 

conceJJtrated in VQCllO. The residue is purified by chromatography (Si02 packed column), eluting with 

15 cthyl aectatelheptane to alford (3-(6-!2.(2.4-dichloro-phenylk!hylrunino]-2-melbrncy-ovrlmidjn± 

yll-phcqyD-di.fluoro-11cetonihile [l 5 mg, Example 82(b)]. LCMS: R; = 3-34 minutes; MS: 449, 451 

(M+H). 

20 

,,, [2-(2 4-Dichlorn-phenyll-ethvJJ-(6-f3-Cdiflnoro{lli-lW@l-5-vD-melbylJ-phenyl}-2-

methoxy-pyrimiclin-4-vD-emine 

(I(" 
"'~ 

' " l,J._ 
' 0 I 

Sodi= iu:idc (JO mg, 0.15 mrnol) is added lo a stirred solution of (J-[6-[2i2,4-dichloro-phenyl}­

etb.ylamlno]-2-methozy-pyrimidin-4-yl]-pheny1)-difluoro-acetonjbi]e (SO mg, 0.1 J mmol) in N)l' -
25 dimethylfonnamide (4 mL) and lhe reaction is stirred for 4 hours at 80°C. Th~ reaction is quenched 

wiUi waler, acJditied 10 pH2 (0.05 N HCI), extracted twice with ethyl acelate.. The combined extracts 
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is dried over sodium sulfate, filtered and concentraled m vacuo. Tue residue is diluted in toluene and 

conceotrated in vruw to afford f2-{2.4-diehlorn-phenvl}-ethyll..(6-J3-fdifluoro-f!H-tetraz.ol-5-y!}­

methy]J-ohcnyll 2-methrucy-pyrimidin-4-y!)-amip.e [45 ID!!. E><ample 82(c)J. LCMS: RT = 229 

minutes, LCMS: 492, 494 (M+H). ICso= 0.1 nM 

Example SJ 

(a) 2 - / 3-C6-/J nda n- l -ylamino)-2 -methpxy pyrimi din-4 -y\J-pheoyl l-2-melh v I -propi onic aci4 

" 
£ 

Step J. A solution of 4,6-dichloro-2-methoxypyrimidine (l g, S.59 mmo0, 2-aminoindan (0. 72 mL, 

10 S.59 mmol) and sodium bicarbooale (0.7 g, 8.J8 mmol) in EtOH (25 mL) is reflm<ed overnight. Tue 

reaction is cooled lo room temperatore, quenched wilh waler (JOO mL) and stirred fw one hour. The 

formed p,-ccipitate is suction filtered and air dried to alford (6-chloro-2-melboxy-nyrimidin-4-yl}­

indan-1-yl-runine (l.5 g). LCMS; RT= 335 minutes, LCMS; 276, 278 (M+H). 

15 Step 2. Cs,CO, solution (0.32 g, 1 mmol, in2 mLofwater) is added to a stirred solo Hon of(6-chloro-

2-methox:y-pyrimidfil.4..yl}lli.rlan-l-yl-amine (0.11 g, 0.4 mmo!) Md 3-(2-melhylpropinnic 

acid)phenylboronic acid (0.1 g, 0.411 mmol) in 1,2-dimethoxyethane (8 mL). The mixture is degassed 

over nitrogen fur 10 minutes, tetmkis{triphenylphosphine)palladium (0) (18.49 mg, 0.02 mmol) is ' ) 

added and lhe reaction mixture is refluxed overnight The reaction is cooled to :room 1.emperallm; 

20 diluted wilh water (60 mL), t"rltered over a pad ofcclite and the volm:iles are removed m vacuo. The 

aqueous is acidified (pH 4-5, O.IN HCI), extracted twice with ethyl acetate. The combined organic 

extracts are dried over magnesium sulfate, filten:d and concentrated m vacuo. The residue is purified 

by chromatography (SiO,.packed. column), eluting wilh ethyl acetate/DCM to afford Z- [3-[§.{irulan-1-

ylaminol-2-rnelhoxy-qvrimidin±yll-phenyll 2-methyl-pr9l1ionic acid [74 mg, :&ample 83(a)]. 

25 LCM'.S; RT= 227 minutes; LCMS: 404 {M+Ii). IC50 = 83 nM 

(b) 2 -{3-[ 6-(lnda11-2 -y !amino} 2-methoxy-pyrimidin-4 -yll-pheny 1 }-2 -melhyl-propionic acid 
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S1ep J _ By proceeding iD a sim.ilru manner as on Example 83(a), slep I, but 5llbslituting 1-aminoindan 

for 2-aminoindan lo afford C6-chloro-2-me1hoiry-wimidin-4-yl}indan-2-yl-aminc. LCMS: R; = 3.35 

5 minutes; MS: 276, 278 (M+H)_ 

Step 2. By proceeding in e. similar manoer"" on Example 83(e.), step 2, bu1 subs~tuting (6-chloro-2-

methoxy-pyrimid in-4-y!)-lndan-2 -yl-amine for ( 6-<ohloro-2-i:nethoxy-pyrimidin-4-yl}-indan-l-y \-amine 

lo afford 2- ( 3-[ 6.findan-2 -ylamino l-2-methoxv-nyrimi din-±yll-pheovl l -2-melhyl-pronionio acid 

10 LCMS: R;=2_53 minutes, MS: 404 (M+H). 

15 

Example84 

(a) N-f 4 -0-{2-Methozy-6:[2-f 4-triflu oromethoxy-phenv l)-elhylOI11ino 1-nyrim j din-4-yl l-phenyll­

tetrnhydro-pyran-4-carbonyll-meth anc:rulfonamide 

N-(.l-dimethylaminopropyl)-N-ethylcarbodiimide hydrochloride (39 mg, 0.2 mmol) is added to a 

stirred ice cold solution of N-[4-{3-{2-melhoicy-6-[2-{4-triflnoromethoxy-phcnyl}-clhylrn:nino]-

20 pyrimidin-4-j'l}-pheoyl)-tctrahydro-pyran-4-carboxylic acid {100 mg, 0,19 mmol), 

meth!lll""1llfonamide (19.3 mg, 0.2 mmol) and 4--dimethylrunin<>pyridine (23-6 mg, 0.19 mmol) in diy 

DCM unde:r nitrogen. The reaction mixmre is stllred overnight al room temperature and ooncentrated 

In vatuo. The residue is dissolved in ethyl acetate, washed with O_lN HCI, brine and waler, dried over 

sodium sulfule, fil(erei:J and canrontrated m vacuo. The residue is purified by chromatography (SiO, 

25 packed column~ eluting with ethyl acetati:lheptane to afford N-[4...(3-{2-metbolQ'-6-[2-{4-

trifluoromethoxy-phenyl}ethylamino]-pyrimidjn-4-yll-phenyl)=lctrahydm-ID'f;l!!-4-carbonyll-
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m<ill!anesulfonamide [36 mg, Example 114(•)). LCMS: Rr = 2.52 minutes, LCMS; 595 (M:+H). IC,,,= 

0.7nM 

(b) 4{3-/2-MeJhoxy.§-[2-(4-trifiuoromethozy-oh6!Wll-ethylaminol-pyrimidin-4-yl\-pbenyll­

letrnhydro-pV@n-4-carboxylio acid methyl e.>ter 

Hydrogen cbloride (4 Min I,4-diWl'.llJ!e, 43.5 µL, 0.17 mmol) is added lo 11. solution ofN-[4-(3-{2-

1 0 methoxy-6-[2-{ 4-tri flu<JCOrnethoxy-ph"lly! )-ethylm:nino )-pyrimid.in-4-yl }-phcmy l)-letrnhydro-pyran-4-

rari>o>cylic acid (45 mg, 0.09 mmol) in Jllethyl alcohol (4 mL) 8Ild lhe n:oct:ion mixture is stirred 

overnight at 70'C. The reaction is cooled kl room temperature, quenched with waler. The vo!11.liles are 

removed m l'llCUO- Tho aqeous is ex1mcled twice wilh ethyl acwrte. The combined extract'! are dried 

ov..- sodium sulfute, ffill:red and i:O.llCMtmted in vacuo. The residue is purified by cbromatogi:aphy 

15 (SiO, packed column), eluted with ethyl acetatelhepteo.e to afford 4-(J..f2-methozy-6-(2-(4-

trifluoromelhoxy-nhenylkthy!aminol-pyrirnidin+yll-pbenvl}tetrabydro-pyran+carblic acid 

methyl ester{86 mg, Example S4{b)], LCMS: Ry= 2.48 minutes, MS: 532 (M+H). IC,.= 70 nM 

Exrunole 85 

20 2-0-f6-C2-f2.4-Dichloro-oheny!ktflylamino1-2-meth!!XV!!!cthvlpyrimidin-4-rtl-Qhenyl)..2-rnelhyl-

P"'l'ionlc acjd 

('(" 
''~ a 

25 Step J _ Hydrochloric acid gas is bub bled through a solution ofmelh0!<\f3cetonibile (26 g, 037 mol) in 

EtOH (22 mL) and diethyl cther(llS mL), which is chilled to-lO'C for twenty minutes. The reaction 

n 
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vessel is capped and stirred for 17 hours at ambicnl rempenrture. The mixture Is cooled to -I O"C_ The 

solid lhat forms is collected by filtration, washed with dieihyl ether and air dried to afford 2-melhoxy­

acetimidic acid ethyl ester hydrochloride (493 g, 87%) as a solid. 

5 Step 2. Ammonia ge.s is bubbled through a solution of 2-methoxy-acetimidic acid ethyl esu:r 

hydrochloride (493 g, 032 mo\) in ElOH (240 mL), which Is chilled to -!O"C for twenty minutes. 

The reaction VC"5C] is capped and stirred fur 17 ho= at ambient lempernture. The mixture is 

concenlrated in vocuo to e.fford 2-Mcthoicy-acelamidine hydrochloride (35 g, 88%) as a solid. 

10 Slcp 3. To a solution of 2-methoxy-acetmnidine hydrochloride (20.18 g, 0.16 mol) and 

diethylmalonate (24.6mL, 0.16 moll in EtOH (150 mL) Is added 60% dispersion of sodium hydride in 

oil (14,3 g, 0-36 mo!). The mixture ls healed lo refllll< and stirred for 16 ho1I!""S. The mixture is 

concentraied in vOCUJ"J and ilie residue is diluted with water (100 mL) and extracted with ElOAc (75 

mL). The aqueous layer is acidified lo pH 3 \vith HCl and eidraeted thrice with EtOAc (75 mL). The 

15 orgmiic exb=ls from acidic solution aro oombined and dried over magnesium sulfirte, filtered and 

conoentrated to atfrud 2-melhoxymethyl-pyrirnidine-4.6-<llol (20 g, 80%)ns an oil. 

Step 4. A solution of 2-methoxymetby!-pyrimidine-4,6-diol (2.3 g, 14.7 IIllllol), lriethylamine (2.9 

mL, 20.58 IIllllol), and phosphorous oxychloride (8.8 mL, 94.08 mmol) is heated to reflux for J_5 

20 hours. The mixture is concenlrated in vacuo and the residue is poured onto ice (JOO mL) and extracted 

lhree limes with EtOAc (75 mL)_ The organic extract<; are combined and dried over magnesium 

sulfute, filtered and concerrtmled to afford 4.6-<licltloro-2-metholOO!ldhrl-pyrimjdine (2 g. 70%) as an 

oil. 

25 Step 5. A solution of4,6-dichloro-2-methoxymetbyl-pyrimidine (250 mg. 1.3 mmol), 2-(2,4-dichloro­

phenyl)-ethylantlne (196 µL, 13 IIllllol), and sodium bicarbonate (218 mg. 2.6 IIllllol) in ElOH (5 mL) 

is heated at SO'C fur three hours and poured into waler (20 mL) and extracted thrice with EtOAc (30 

rnL). The organic extrncts are combined and dried over magnesium "1ilfille, :filtered and evaporated. 

The residue ls subjected to chrornalography 011 silica gel eluting wlth 30% ethyl acetate:heptane to 

30 afford (6-chlaro-2-mcihoxymffthyl-pycimidjn+yll-Q-C2 4<1ichloro-phenyll-ethyll-aminc (200 mg, 

44%) as a solid. 

Step 6. Argon is bubbled through a mixture of (6-cltloro-2-methoxymethyl-pyrimidin-4-yl)-[2-(2,4-

dichloro-phenyl}-cibyl]-amine (200 mg, 0.58 nimol), 3-{1-earbox}'-l-methyl-ethyl}phenyl boronic 

35 acid [266 mg, 1.28 mmol, sec Example 49(b) slep 2], Cs,_CO, (l.56 g, 2.52 rnmol), and 

tetraki>(nipbenylphosph.ine) pallndium (0) (69 mg, 0.06 mmol) in ethylene glycol dimethyl elher (4 



rnL) and water (1 mL), for a period of JO minules. The reaction vessel is sealed nod healed lo 9Q°C. 

Afrer stirring for 16 hours the mixture is diluted with water ( 40 mL) and eictracted l\~icc will! EtOAc 

(25 mL). The organie extracts ere combined Elild dried over magnesium sulfaie, :fi~ered and 

evaporated.. The residue is subjected lo chromatography on silica ~I eluting with 40% e!hyl 

5 aoelatt::heptane to affotd 2-CJ- I 6-f2-(2 4 -dichloro-p!tenyl}ethylamino 1-2-methozymethyl-JWrimjdin-4-

yl \-pheny!): 2-mcthyl-p.I!J p ionic acid [165 mg, 60%, Ell.Elil1ple 85] as a solid. LCMS R; = 2.59 minutes, 

MS: 474 (M+H). 1Cso=2.7 nM 

Example 86 

10 2-C3-f6-f2-(2.4-Dichlom--ohenyl}.e1hylaminol-2-hydroxymelhyl-pyrimidin+yll-pheny1}.2-methyJ-

l!J'QJ!ionio acid 

15 Step I. A mhcture af 4,6-dichloro-2-methylsulfunyl-pyrimidioe (2.66 g, ]3.6 mmol), 2-(2,.4-diehloro­

phenyl}-ethylamine (2.26 mL, IS mmol) and sodium bicarbonate (2.29g, 27.2 mmol) in EtOH (35 

· mL) is heated to 85°C for I hour and poured into waler (100 mL). The solid precipitate is collect.ii by 

ffitration and dissolved in hot EtOH (75 mL). After cooling overnight the ccyslals that formed are r 0 1 

collected hy filtmtion and dried to affi>rd C6--ebloro-2-methy!su!funyl-pyrimidin-4-yll-f2..(2.4-djchloro-

20 phenvl}-<;lhyll-amine (3.43 g, 72%) as nsolid. 

SWp 2. A miKture of (&-ehloro-2-methyl>Difunyl-pyrimidin-4-yl}{2-{2,4-diehloro-phenyl}ethy(j­

amine (3.36 g, 9.64 nunol) in DCM (100 ml.) is clliUcrl Lo O'C and 70% 3-cl!loroperoxybenzoie acid 

(S.99 g, 24.29 mmol) is ,added portionwlse. The mi:rture ls stirred at O'C for 3 honra and warmed up to 

25 ambient temperature for 15 hours. The mixture is :filtered to remove the pre~ipilatc and washed with 

DCM (100 mL). The :filtrate is washed twice with JN NaOH (40 mL), dried overmogoesium sulfate, 

:filtered and evaporated to affurd C6-ehloJXt2-methElile."11lfony!-pyrimidin-4-yl}-f2-{2,4-dichloro­

pheny!}ethyll-oroine (3.M g, 83%) as a solid. 

30 Slcp 3. A solution of (6-chloro-2-methane.sulfonyl-pyrimidin+yl)-[2-{2,4-diehloro-phcnyl)-ethyl]­

anrioe (821mg,2.16 mrnol) in THF (15 mL) is cooled lo O'C. A IM solution of vinyl magnesinm 

' 

efiling
Rectangle

efiling
Rectangle



' 

bromide in TIIF (5.4 mL. 5.4 mmol) is added and the mixture Is stirred for 30 minules before ad<ling 

water (30 mL) and extracted thrice with EtOAc (50mL). The organic eldraets are combined and dried 

over magnesium 511lfute, fillerod and evaporated. 11ie residue is subjected to chromaiogrophy on silica 

gel eluting with 30% ethyl ace!Bte:heptane !o afford ffi=l>h!orn-2-vinyJ-pyrimidin-4-yll-f2..(2.4-

5 diohloro-phenyl}-ethyll-arnine (60ll mg) as a solid. 

Step 4. To a solution of (6-chJoro-2-vinyJ-pyrimidin-4-yl)-(2-(2,4..dichloro-phenyl)-elhyl]-aminc (240 

mg, 0.73 mmol) in TIIF (2 mL), acetone {2 mL) and water {2 mL) is added 4-methyhnorpholine N­

oxide (342 mg, 2.92 mmol) followed by o!ililiwn tetroJ<ide ( 153 µL, 0.015 mmo!). Afic:r stirring the 

JO mirture Ell: room temperatlln:l for 17 ho= a solution of sodium bisulfite (728 mg, 7 mmol) in waler (IS 

mL) is added and eictracted twice with ElOAc (25 mL). The organic extracts are combined and dried 

over magnesium sulfute, tillered and concentrated to afford l-{4-cltloro-6-£2-0. 4-dichlorn-phenyl} 

etl!ylaminol-pyrimidUi-2-yl\-ethane-1.2-diol (320 mg)-as a solid. 

15 Slep 5. To a mWure of l-{4-<:hloro-6-(2-(2,4-dicltlom-phenyl)--ethy!amITTo]-pyrimidin-2-yl}-ethane­

l,2-diol (320 mg, 0,3g mmol) in MeOH (5 mL) and water (5 mL) is added sodillfil meta-periodate 

(S67 mg, 2.65 mmol) and stirred fur 16 ho= before adding waler (50mL), and e)<tJ1lC!ed thrice with 

EtOAc (30 mL). The organic extracts are ccmbioed mid dried over magnesium sulfate, filtered and 

concentrated to afford 4-chloro-6-(2-0.4-dich!oro-phony lktiiylamino]-pYrimid i ne-2 -carbaldehyd e 

20 (270 mg, 93o/o) as a ooJjd. 

Step 6. To a solution of 4-chlorc-6-[2-(2,4-dichlom-phenyl)-ethylam.ino]-pyrimidine-2-carbaldehyde 

(70 mg, 0.21 mmol) in MeOH (4 mL) is odded ood.illJJl borohydride {24 mg. 0.63 mmol). The mixture 

is stirred fur 4 ho= Rt embient temperature. We.!cr (20 mL) is added and !he mixture ls extracted 

25 thrice with ethyl aratale {25 mL). The organic mdracts are cmnbined aod dried over magnesillIIl 

sul.fiite, filtered and concenlmted to afford !4-<:hloro--0-(2-0.4-dichloro-phenvl}elhylamjnol­

nyrimidin-2-yll-mffihenol (67 mg) -as a solid. 

Slep 7. Argon is bubbled lhrough a mixtum of [4--chlo«H'i-[2-(2,4-dichlorc-phen.yl)-elhylamino]-

30 pyrim!din-2-yl)-roethanol (67 mg, 0.2 mmol), 3-(1-Carhoxy-l-methyl-eiliyl)-phenyl boronic acid [92 

mg, 0.44 mmol, ue Example 49(b) sl.ep 2], Cs2CO, (!97 mg, 0.6 mmol), and 

tctrakis(triphenylphosphine) palladitlill (0) (16.J mg, 0.014 mmol) in ethylene glycol dimethyl ether 

(I.6 mL) and waler (0.4 mL), for a period of 10 minutes. The reaction vessel is sealed and heated to 

!Xl"C. After stirring for 16 hours the mixture is diluted wilh water {25 mL, broughl to pH 4 with HCI 

35 and extracted thrice with ELOAc (25 mL). The organic extracts are combined and dried over 

magnesium sulfule, filtered and ooncerrtrated to affurrl U3-{6-f2..{2,4-<lichloro-phenvll-ecl1y!amino ]-
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2-bydroxymethy!-p\lrimidin-4-yll-nheny!l-2-m<>lhyl-propionic acjd [16.5 mg, 18%, EKample 86] as IL 

oolid. LCMS Rr=2.47minuteS, MS: 460 (M+H). !Cso =71 nM 

Example 67 

5 5-f 6-f2-0. 4-D ich loro-phenvl >-ethylamino J. 2-metboxy..pyrimid in-4-yl }-th iopheue-2 -carboxvlic acid 

Step J. 5-(Dihydroxyboryl}2-ili.iophcncoarboxylic acid (527 mg, 3.1 mmol) and 2,2-dimethyl­

propane-J,J-diol {361 mg, 3.4 mmol) are stirm:I in THF (IO mL) for 19 hours and concentrated in 

10 vac110 to affurd 5-(5.5-dimethyl-[J.3.2Jdioxaborinan-2-yl}-lhioohene-2-earboxvlic acid (748 mg) es "­

solid- LCMS: R,· = 1.15 minu~ 1lINNIR [300 MIJz, (CD,},SO]: Ii 13.15 (lH, s); 7.7 (IH, m); 7.45 

(lH, m); 3.75 (4H, s); 0.95 (6H, s). 

Step 2. A mDctore of (6-ehloro-2-methoxy--pyrlmidin-4-yl)-[2-{2;1-dicl!loro-phenyl}-elhyl]-emine l277 

15 mg, 0.83 mmol, Inleunediaic (44)], 5-{5,5--dimethyl-[l,3,2]dioxaborinen-2-yl}-tliiophene-2---carboxylic 

acid {30-0 mg, 1.25 mmol), cesium fluoride (378 mg, 2.5 mmol) and tetrnkii;(triph"11ylphosphlne) 

pallrulium (77 mg. 0.07 mmol) in waler (2 mL) and ethylene glycol dimethyl ether(S mL) is degassed 

with bubbling nitrogen for 5 minutes 8Jld is heated at 85°C fi:ir 16 hours. The reaction mixture is 

cooled, diluted with water (150 mL) and brine (50 mL), ""d eJ<tracted three times wilh EiOAc {150 

20 mL) and tbe extracts arc concentraled in llllCllO. The residue 1'I subjected to flash colmon 

chro01Hlogmphy on silica (IO g) elnling wllh 0 to 15% MeOH in ethyl ace!Hte. The product is 

trirucated twice with hepkmes (5 mL) and twice with ether (5 mL) and dried to affrud 5-{6-fU2.4-

Jfu:hloro--phenyl}etb.vJamjnol-2-melboxy-pnimidin--4 -yl }-thi@ben e-2-rarboxylic acid ( 189 mg, 

Example 87) as a solid. MS: 424 (M+R); 1HNMR [300 MHz, {CD3),_SO]: 5 13.2 (lH, s); 7.7 (3H; 

25 m); 7.6 (IH, s); 7.35 (2H, s); 6.6 (lH, s); 4,85 (3H, s); 3.6 (2H, m); 3 (2H, t). IC,0 =0.16 nM 

30 

Example SS 

5- ( 2 MethoxY-6-[2-( 4-trj nuorometh cxy-phenyl}-ethylnmino l·pvrimidin-4 yl} 2.3--dihydro­

henzofurnn-2-<0arbQ?IYlic: acid hydrochloride 
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Step J. To a solution of 2,3-dihydro-benwfuran-2-carboxylic acid (5 JO mg, J.11 IIIIDol) in glacial 

acetic acid (4 m.L) is added bromine (497 mg, 3.11 mmol) drop wise. After 16 houro, the reaction is 

5 quenched with water (100 mL) and sodium bisulfile (L g, 9.6 mmo!) and extracted twice with EtOAc 

(JOO mL). The exlnlcts are concentrated in vac110 and dried under high vacuum to afford~..Q:IJ., 

dihvdro-benzofW31!-2-carboxylic acid (811 mg) as a solid. MS; 24 l (M+H), 1H NMR [300 MHz, 

(CD,}iSO]: B 13.05 (JH, s); 7.4 (IH, s); 725 (llf, d); 6.8 (JH, m); 525 (lif, q), 3.55 (IH, dd); 325 

(IH, m). 

IO 

Step 2. A mili:tun> of 5-brom()-2,3-dihydro-bcozofuran-2-carboi<yJjc acid (0.74 g. 2.83 mmol), 

bis{pimicolato)diOOron (l.5J g, 594 mmol), potassium acemte (I.47 g, 15 mmol), and l,l'­

bis{diphenylphosphino)ferrocene-patJe.dium{Il)dichloridc DCM comp!"" (115 mg, O.J4 mmol) in 

dimethylsulfoxide (IO IPL) is dege.ssed with bubbling nitrogen for S minutes. The mixtnre is heal<::d to 

15 90°C fur 16 hours. Tua reaction mixture is cooled, diluted with water (200 IPL) and brine (25 mL), 

and filtered through Ce\ile followed by water (200 mL) and EtOAc (200 m.L). The fillrnte is extracted 

twice with EtOAc (200 mL) and the extracts are concentrated in vacuo. The residue is subjeclcd to 

flash column chromatograpliy on siliM (4 g) eluting with 80 lo 100% ElOAc in heptane to afford 5-

(4 4.5.5-tetramethyl-[l 3.2ldjoxaborolan-2-yl}-2 3-dihydro-benzofurao-2-oarboxylic acid (715 mg) as 

20 on oil. MS: 289 (M-H). 1HNMR [300 MHz,(CD,}iSO]: B J3.05 (lH, s); 7.5 (2H, m); 6.ll (lli,m); 52 

(IH, m); 3.6 (lH, m); 3.3 (lH, m); 1.05 (J2H, s). 

Step 3. A mixture of (khloro-2-melhoxy-pyrimidin-4-yl)-[2(4-triflnoromethoxypbenyl)-cthyl]amine 

(475 mg, I.36 mmol, Intermediate (13)J, 5-(4,4,5,5-tetramethyl-[J,3,2]dioxaborolan-2-y!}-2,3-dihydm-

25 benzofuran-2-carboxylic acid (266 mg, 0.91 mmol), Cs,CO, (l.19 g, 3.6 mmol) and 

tetrakis(triphenylphosphine) palladium (146 mg, 0.13 mmol) lo water (2 mL) and ethylene glyool 

dimethyl ether (8 mL) is deg=;ed with bubbling nilrogen for 5 minutes and heated ar 60°C fur 23 

bo11IS. The reaction m.bcture is cooled, diluted with water (200 mL) and brine (50 mL), and acidified 

with lN hydrochloric aoid to pH 5. The mixture is extracted three times with ElOAc (ISO mL) and 

30 fue extracts are coucentr.ited in v=. The residue is 5Ubjecled to flash column clrromalngmphy on 
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silioa_ (5 g) eluting with Oto 20% MeOH in ethyl acetate. The product is dissolved in cthc:r and ![Catcd 

with 1 M hydrogen chloride in ether lo affon:I 5-12-methoxy-6-[2-(4-trifluoromethoxv-nheovl}­

ethylamjnol-pvrimidin+yll-2.3-dihvdro-benmfumn-2-carboxy!io add hydrochloride (148 mg, 

Example 88) as asoHd. MS: 476 (M+H); LCMS: Rye 2,78 minutes, MS: 474 (M-HJ- IC,0=3.1 nM 

Examn!e 89 

2 -{J { 6-[2 -0. 4 -Diohloro-pbeny 1)-elliybunino 1-2 -in-~lho~pyri rnidin-4-y!l -phenyl} 2-methyl­

propionic acid 2J-dibydroxy-propyl ester 

R" I 

' "' 

10 To a solution of 2-(3-{6-[2-(2,4-dichloro-phenyl)-ethylrunino J-2-melho:cy-pyrlmidin.-4-yl]-pbenyl}-2-

methyl-propionic acid [145 mg. 0.315 mmol, Exwnple 49{b)] in N,N'-dimcthylforrorunide (4 ntL) is 

added (2,2-dimethyl-[1,J]dioxolan-4-yl}-methano! [62 mg, 0.472 mmo!] Md TBTU (151 mg, 0.472 

mmol) followed by trielbylamine (I mL). The reaction mbdnre ill sfun:d for 16 hours at ambient 

1<llllpenlwe, qucncllod with the addition of water (200 mL) and brille {25 mL) and extracted twice with 

15 EtOAc (200 mL). The extracts are concentrated inl'OCILO and the residw: is stirred in MeOH (4 mL). 

l N hydrochloric acid is added (4 mL). After one hour the reaction is poured into water{lSO mL) a:od 

extracted twice with EtOAe (150 mL). The extracts are concentmted and the miidue is subjecled to c·- ' 

llMh column chroJDatogrephy on sllioa (4 g) c\nting with 60 to 80% EtOAc in heptane to effortl 2-l3-

f 6-[2-{2 4-dich laro-phenyll-B!hylamino]-2-melhrncy-wrimi din--4-y!l -pheoy[)-2-me thyl-pmpionic acid 

20 2.3-<ljhydmzy-propy! e§!er (135 mg, &am.pie 89) as an oil. MS: 534 (M+H), 1H NMR ['.lOO MHz, 

(CD,},SO]: S 7 .9 (lH, s); 7.8 (IH, s); 7.6 (2H, s); 7.45 (2H, m); 7 JS (2H, s); 6.6 (JR, s); 4.8 (IH, d); 

4.55 (IR, t); 4.05 (lH. m); 3.9 (IH. m); 3.85 (3H. s); 3.6 (3H, m); 3.25 (2H, t); 2.95 (2H, t), 1.5 (6H, 

s).rc,.=J8nM 

2:5 Example 90 

2:!3-f6-[(2.3-Dihydro-benzofuran-2-ylmcthyl)-amino]-2-melboxv-mimidin---4-yll-pbenyl}-2-methyl­

pmpionic acid 
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Slep I. To a mixture of (2,3-dihydro-l>eoz.ofuran-2-yl}-methanoJ ( 1.65 g, I J mmol), phlhalimide (3.24 

g, 22 mmol), and triphenylph~hine {5.77 g, 22 mrno!) in THF (4-0 mL) ls added diethyl 

ozodicarboxylale (3.46 mL, 22 mmol) ol -lO"C, and the miJ<ture is allowed lo WElml lo room 

5 tempertme. After 20 h at rt, the mixture is concentrated in "°"~'" and lhe residue i'l chromaiographed 

on SiO, (40% EtOAc in heptane) to afford 2-C2J-dihydTo-benzofuran-2-ylmethyl}-isoindole-1 3-dlone 

(3.58 g). LCMS; R,- = 2.64 minutes; MS: 280 (M+H). 

Step 2. To a solution of 2{2,3-dihydro-benwfuran-2-ylmetbyJ)-isoindo\.,..J,3-dione (0.97 g, 3.47 

lO mmol) in MeOH (IS mL) and CH,CJ2 (5 n!L) is added hydrazine (0.55 mL, J 7.4 mmol). After20 h Ill: 

rt, lhe mixture is filtered off rutd the flltrale is cone<:ntraled. The residue is diluted with waisr (50 mL), 

and eKtraci.ed with CH2Cl2 (2 x 50 mL). The extracts are dried (MgSO,), filtered, and concen:traled lo 

afford C{2.3-dihvdro-bem;o6•ran-2-yll-melby!amine. which is used fur a ne:<t step without further 

purifioation. I.CMS: Rr= 1.25 minutes; MS: 150 (M+H). 

15 

Slep3. A IIlixtnre of 4,6-<lichloro-2-mothoxy-pyrimidlnc (0.41 g, 23 mmol), C{2,3-dihydro­

benwfwan-2-yl}-methylamim: (052 g, 3.47 mmol), and NaHCO, (0.97 g, 12 mmol) in EtOH (J mL) 

is ""'1100 to reilux for 3 h. The mixture i• diluted with water (8 mL), fi!rerod, W!l'lhed (water), The 

solid is dissolved io EtOAc:, dried (MgSO,), filtered, and OOI1ceotmted in""""" to afford (6-chlorn-2 

20 methoxv-pyrimidin-4-ylH2.3-dihydro-benwfl1ran-2 ylmethyl}amjne (0.5 g) as a S!llid. LCMS; Rr = 

2.59 minutes; MS: 292 ()vl+H). 

Step 4. A mixture of (6-chloro-2-methoxy-pyrimidln-4-yl}{2,3-dihydm-benzofuran-2-ylmetliyl}­

amioc (167 mg, 0,57 mmol), 3{1-carboicy-1-methyl-ethyl)-phenyl-boronic acid (155 mg, 0.75 mmol), 

25 and Cs,CO, (0.46 g, 1.43 mmol) in ethylene glycol dimethyl ether {8 mL) and water (2 mL) is 

degassed by bobbling wJth AI gas for 5 minutes, and treated with teb:akis(triphcnylphosphine) 

palladiwn(O) (33 mg, 0.03 mmol) at room temperature.. The mixture is heated at 85 "C for 3 h, The 

mixture is diluted with H,O (20 mL), Elild eictmcted with ELOAc (10 mL). "Ibe aqueous layer is 

separated, a.cldifled to pH 2.5 wi!h lM }JC! solu~on, and extracted wi!h ElOAc (2 x JO mL). lbe 

30 extracts are dried (MgSO,), Itltered through a short pad of SiO, to afford 2-0-16-[(2,3-dihydro­

bepmfuran-2 -ylmelhy ltlmiop]-2 -methoX'f=RYiimidin-4-yl 1-phenyll-2-methyl-prop ionic Mid ( 139 

mg, Example 90). LCMS: RT= 2.05 minut.es; MS: 420 (M:+H); 1H NMR (300 MHz, DMSD-do) 8 12.4 



(IH, s), 8_05-7.8 (2H, m), 7.5-7.I (SH, m), 6.8-!i.75 (2H, m), 5 (IH, s), 4 (JH, hrs), 3.65 {2H, brs), 3.4-

295 {2H; m), l.~8 (6H, s), 

Examole 91 

5 2-(3 - ! 6-ITTwchroman-l -yhnelhyJ}-amino 1 2-methoxy-pyrimidin-4-yl }"PheJ:Jyl}2-methy 1-propjon ic 

•cid 

Step I: A mixture of 4,6-dichloro-2-methoxy-pyrimidine (0.45 g, 2.5 mmol), C-isochroman-1-yl-

IO methylamine {0.53 g, 3.2 mmol), and NoHC01 (0.63 s, 7_5 mmol) in EtOH (5 mL) is hcalr:d Lo refl.wt 

fur 4 h. The mixture is dilulcd with water, conoentrated m l'QCllO. The residue is partitioned between 

EtOAc arul waler, and ""1mcted wilh El.OAc. The exlracl:'l are dried (Na2SO,), and concentrated to 

afford f6-chloro-2-methoxy-pyrimidin-4-yl}-isqdmiman-1-y!metbyJ.arnine (0.84 g). LCMS: RT= 294 

minute•; MS: 3CJ.6 (M+H)_ 

15 

Step 2. A mixture of (6-cltloro-2-mcthoicy-pyrimidin-4-yl}-iscchroman-1-ylmethyl~e (141 mg, 

0-46 IDII1ol), 3-{l-carboxy-1-methyl-ctbyl}-pheny!-boronic acid (125 mg, 0.6 mmo!), and Cs,CO, (0.37 

g, 1.15 mmol) in ethyleoeg[ycol dimethyl ether (8 mL) and waler (2 mL) is degassed by bubbling with 

Ar g11-• for 5 minutes, aud lreated with 1ctrnkis(triphenylphosphine) pal!adlum(O) (27 mg, 0,023 mmol) ( _'. 

20 at room temperature. The mixture is hr:atcd at 85 °C for 3 h. The mixture is diluted wi1h H,0 (20mL), 

and extract.cd wnh EtO~ (20 mL). The aqueous layet is sc:pereted, acidified lo pH 2.5 with IM HCI 

solution, and extracted with EtoAc (2 x 30 mL). The elrtrac\3 are dried (MgSO.,), filtered through a 

short pad of SiO., lo afford 2-0-£6-[fisochnJman-- l-vlmethyl}.ru:ninol-2-melhoicy-pyrimidin---4--yl}­

phenyll-2-mettrvl-propi911jc acid (lll9 mg, Example 91). LCMS; RT=2.03 minutes; MS: 434 (M+H); 

25 'HNMR (300 MHz, CDC!,)~ 9.3 (lH, s), 3.02 (lH, s), 7.82 (lH, d,J= 6 Hz), 7_5-7.1 (6H, m), 6.43 

(IH, s) 5 (IH), 4 (3H, s),3.85--3.75 (IH, m), 3.65-3.55 (IH, m), 3.04-2.95 (lH, m), 2 75 (IH), 1.8 (611, 

s). IC"' =23 nM 

b"xample92 

30 J-0- !2 -Methoxy-6-f( 4-methyl-3,4---dih ydro-2H-benzo [1 4Joxezin-2-yhn,,Uiyl}.eminol-pnimidin-4-

yl }-phenyl}-::!-melhy\.propioni c atjd 
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Step J_ A mOOure of 4,6-dichlorn-2-mcthozy-pyrimidine (0-27 g, 1.48 mmol), C-{4-methyl-3,4-

dihydro-2H-benm[l,4]oxazin-2-yl}-methylaminc (022 g, 1.23 mmol), and NaHC01 (0.62 g, 7.4 

mmol) in ElOH (7 mL) i'I heated to reflux for 5 h. The mixture is conoen1rated m vacuo. The residue 

5 is partitioI1ed between EtOAc and water, m1d extra<:led with E10Ac, The extract. are dried (Na,SO,), 

an d co11ocnlmted lo a/ford ( 6-ch loro-2-melhoJ<l!-pyrimjdin-4-y ll{ 4-melhyl -3. 4-dihydro-2H-

benwf l 4loxezin-2-VlmetbVl}amjoe (0.39 g). LCMS: RT= 3.27 minutes; MS: 321 (M+H). 

Step 2. A mixture of (6-chloro-2-melhoi:y-pyrimidin-4-yl){4-methyl-3,4-dihydro-2H-

10 benzo[l,4]oxazin-2-ylmethyl)-amine (200 mg, 0.62 mmol), 3-{l-carboxy-1-methyl-elhyl}phenyl­

boronic acid (190 mg, 0.94 mmol), 1111d Cs,_CO; (0.51 g, 1.6 mmol) in ethy!B!le glycol dimethyl ether 

(10 mL) and water (2 mL) is degassed by bubbling wilh Ar gas for 5 minutes, and trealed wifft 

tetrakis(tripheuylphosphiue) pilladiUJn(O) (36 mg, 0.03 mmol) at room temperature. The mix.ture is 

heated al 85 'C for 6 h_ The mixture is diluted wilhH10 (20 mL), and e>rtracted with EtOAc (20 mL). 

15 The aqueous layer is sep:na!ed, acidified to pH 3 wi!h lM HCl solution, aod extracted wilh EtOAc (2 x 

30 mL), The extraoti; are dried {MgSO,), :filtered, and co11Centrarod- The rc•idne is chroma!Dgraphed 

on Si01 (70"/o EtOAc in heplane) to afford 2-0-f2-mcthoicy-6-rf4-metlrvl 3.4-dihydro-2.fI­

benzof 1 . 4Joxazin-2-vlmethvl}amino1-pyrirnid in±v!l -phenyl)-2-metbyl-prooionic acid ( 190 mg, 

Example 92). LCMS: Ry=2.59 minutes; MS: 449 (M+H)_ IC so= 278 nM 

20 

25 

Exmople 93 

2 (3 ( 6-[(Be11ZDfuran-5 ylmetbvl)-moino 1 -2-meth@Y-ovnm; di n+yl I -ohenyl)-2-methy l-propionj o 

aoid 
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Step l_ By prooccding in a sim.L1ar manner to tbfil descn1ied in Bl<amplc 1, Step 3, butsuhstlhiting C­

benzofimlll-5-yl-methylamine for 2-{3-fluoro-4-rnethoxy-phenyl}-dhylaminc there is prepared 

heuzofumn-5-y!melhy!-Cli-cl!Ioro-2-rnethoxy-py:rimidin-4-yl}-amine_ 

5 Step 2. Argon is bubbled throu!!h a mixture of benzofurnn-5-y!methyl-(6--cbloro-2-melhyoxy­

pyrimklin-4-yl)-amine (100 mg, 035 mmol), 3-{i-caiboxy-l-mcthyl-elhyl}phenyl boronic acid [131 

mg, 0.63 mmol, see Example ~9(h} step 2], es,,co, (342 mg, 1-05 mmo!), aod 

tetrnkis(triphenylphosphine) palladium (0) (~6 mg, 0.04 mmol) in ethylene glycol dimethyl ether (1.7 

mL) and wale:r(0.3 mL). fora pr:riod of 10 minutes. The reaction vessel is sealed and heated to 90'C. 

10 After stirring for 6 ho= the heating is turned off and the mixture Is allowed oo ooo\ to ambient 

temperature upon standing fur 24 hours. The mixtlUe is diluted with water (20 mL) !llld extmcted 

twice wlth EtOAc (30 mL). The organic extracts ere combined and dried over magnesium sulfate, 

filtcrod o.nd concentrnted to affcn:l 2.{3-[ 6-f(b""7{!funm-5-vlmelhyO-amjuoJ-2 -metiwoxy-pyrimidin-4 -

y!}-ohenyl}2-metlwl-propionic 11eid [50 mg, 34%, Exarnp!e 93] as a solid. LCMS RT= 2.0S minutes, 

15 MS:4!8(.M+H). 

,, 

Examole 94 

N{6-f6-[2..(2 4-Dichloro-pbMYlklfiylaminol-2-methrncy-pYrimidin-4-yll-henmdffiypl-2-yl)-

Step 1: To a so\nlloo of2-mnino--6-brornobellZO\hiamle (10 g;, 43_65 mmol) and triethy\emine (12.2 

ml., 87-3 mmol) and N,N-dimethylaminopyridine (269 mg) in THI' (JOO mL) ls added •cel:yl chloride 

(4.7 mL), Aftec sfurlng for 17 hours water (100 mL) is added nnd the mixture is extmc<ed twice with 

25 EtOAc (75 m.L). The organic extracts are combined nnd dried over magnesium sulfate, filtered and 

conocrrtrnted to affun:l N-{6-bromo-bcn7plhlaml-2-y!l-acetmn.ide (8.79 g, 74%) RS a solid. 

step 2: Argon is bubbled through a mixture ofN.{6-bromo-bonrothinz.ol-2-yl)-acetamide (5 g, 0,018 

moI), bis(pinacolato)diboron (9.6 g, 0.038 1Uol}, potassium •cclaic {9.3 g, 0.095 mo!), and 1,1'-

30 bis(diphenylphosphlno)ferroce:t1e-palladium(II)dichloride (816 mg, I mmol) in dirnethylso\foxide (60 
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mL) for a period of I 0 minutes. The reaction vessel is sealed and heated to 90'C. After stirring fur 18 

ho= the mixture is diluted with water (200 mL) and e:<lractcd twice wllh EtOAc (JOO mL). The 

organic CJIIlllcts are combined and dried over IMgDesium sulfate, filfcred and evaporated. The residue 

Is subjected to chromatography on si!ioa gel eluti:llg wilh 70% ethyl acctate:heplane lo affuni N-f6-

5 C4.4.S 5-!ctrnmochyl-fl J.2ldioxaborolan-2-yl}benzothiazol-2-yll-acetamide (5,06 g, 88.3%) as B solid. 

Slep 3: Argoo is bubbled through a mixture ofN-[6-{4,4,5,S-telramelhyl-[l,3,2]dioxaborolruk2-yl}­

benzolhia.wl-2-yl]-aretamide (J.12 g, 3.52 !llDlol), 2-methoxy-4,6-dichloropyrimidine (700 mg, 3.91 

nunol), Na,CO, (625 mg, 5.9 mmol), and bis(triphenylphosphine)palladlum(Il) chloride (280 mg, 0.4 

10 mmol), in dimetho:.y"lh""e (8 mL), waier (3.4 mL) and EtOH (2.2 mL) for 10 minutes. The mixture 

is irradiated by microwave at !60°C for 10 minutes added water (20 mL) and extracted with EtOAc 

(~O mL). The organic cxrre.cl'l are combined and dried over magnesiIIJII sulfule, filtered end 

concentraied to afford N-[6-{6-chloro-2-methoxy-oyrimidin±ylrbenwtJij82Ql-2-yll-aceuunide (160 

mg) as a solid. 

15 

Slep 4: A mixture of N-[6-{6-chloro-2-methoxy-pyrimidin-4-yl)-beomtltiE1Z0\-2-yl]-aootmnide (160 

IDg, 0.48 trunol), 2-{2,4-dichloro-phenyl)-ethylamine (362 µL, 2.4 nunol), and K2CO, (359 mg, 2.6 

nunol) in N-methyJpYITOlidinone (2.6 mL) is heated to l 40°C. Water {20 mL) is added after 1 hour of 

heating and extmcted with ELOAc (20 mL). The. ~o extracts ""' combined 3JJd dried over 

20 magne:siIIJII sulfate, filtered and evaporated. Thill residue is subjected m chroma!.ography on silica gel 

eluting with 90% ethyl acetate::heptane to alfrutl a solid which is triturated with l :l melhanol:ethyl 

acel.!tte. The solid is colleclcd lo afford N-(6-/6-f2-{2,'41jehlom-phenvl}"1hylaminol-2-methoxy­

pyrjmidin-4-yl}-b<=pthiam!-2-yltlcetamide [31 mg, 13%, Example 94]. I.CMS RT = 2,49 minutes, 

MS: 488 (M+H). IC,,= 1 l nM: 

25 

30 

Example 95 

(a) Eilianesnlfonlc acid [2-{3-{ 6-[2{2, 4--<lichloro-pheny!l-ethy!arninoJ-2-me!hoxy-ovrimidln-4-

yll -oheny 1}2 methyl-propionylbimide 
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N-(3-dimethyhuninopropyl)-N-ethyJcarbodiimide hydrochloride (44 mg, 023 mmol) is added to a 

stirred ice cold solution of 2-(~ - [ 6-[2 -(2, 4--<lich loro-pheny I}e!hy !amino]-2-methoxy-pyrimidin-4-yl )­

pheny l}-2-metbyl-propionic acid (lOO mg, 0.22 mmol), elhanesulfonamide (25 mg, 023 mmol) El!ld 4-

Dimelliylaminopyridine (1,7 mg, 0.22 mmol) in dJy DCM nnder nitrogen abnosphere.. The ice belh is 

5 removed and the reaction mixture ls stirred overnight at 60"C. The volatiles arc removed under 

rednced pressure, !he residue is disoo!ved in ethyl aioeWe, washed with 0.1 N HCl, brine ond water, 

dried over sodium su\fote, fill.ered and coru:entraled under reduced tiressure. The =de residue is 

purified by cl!romalogrophy (SiO, packed colwon), eluting with ElOAc I DCM to afford 

cthnnesu! fanic acid [2...Q-{6-[2..(2,4-dichloro-obenylkthylrunino 1-2-methnxy-nrnrnidin-4-yl l -

10 phenvD-2-methy[-propionyll-amide [67 mg, Examplc95(a)]. LCMS: R,= 2.49 minutes, MS: 551, 553 

15 

20 

25 

(M+H). (-:-"j 

(b) N -[2...{J-{6-[2{2,4-Dichl0TI1-pheny ll:<®yl;ttn ino l 2 methozy-pyrimidin-4 -yll -phenvl}-2-

methyl-pro pionylJ-C-uhCll)'!-methaJlesU \fonamlde 

By proceeding in a similar manner as E:Mmple 9S(a}, bntsubstitntingphenyl-methancsnlfornmride fur 

ethanesulfonamide to affool N-f2 {3- / 6-.{2-0.4-dichloro-phenyl}.ethylamino 1-2-methQ?rY-mimidin-4-

yl l :J>!:! enyl} 2-methyJ-propiorryll-C-phenyl -methanesu!fopamide [105 mg, Exnmp!e 95(b)]LCMS: R, 

=2.83 minnlm, MS: 613, 615 (M·fH). lCso= 2 nM 

( c) p_C3-{ 6-[2-{2 4-D jcb!oro-pherrv!}clhy]ltfllino J-2-methoxy-pyrimidin-4-yl l -phew J)-2-methyl-

1-mowholin+yi-prQFan-1-one 

f'I(" 
"'~ 

"'N Cl 

Id-_ 
' ~ 
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By proceeding in a simiJ.,- manner as Example 95(a), bnl substituting morpholine for 

elhanesulfonamide to afford 2-{3-r 6-f2 -{2.4--<lichl oro-pheny !)-ethylamino 1-2-methoxy-nvrimidin+ 

yl\-ohenyl}-2-methyl-l-momholin-4-yl-pronan-l-one [9J mg, Example 95(c)]. LCMS: RT = 2.35 

minutes, MS: 529, 531 (M+fl). IC.io =281 nM 

( d) 2 -{3-r 6-f2 -f2 4-D ich loro-pheny 1}-etlty lam ino 1-2 -methoxy-pvrimidin-4-yl J -phcnyll-N -

(letraliydm-pyran-4-yll-isobutyramide 

10 By proceeding in a similer manner as Example 95(a), but substituting tetmhydrn-pynm-4-ylEIIlline for 

elhane,,u lfonamlde to afford 2 -{3-f 6-f2-{2,4-<lichlom-pbeny l ktlrylamino !-2 -metboxy-pyrimidin-4-

yl I i>henyl}-N-{tetrah.ydro-pyran±yJ}-]sobutyramide [55 mg, Example 95{d)]. LCMS: RT = 2.3 

minutes, MS: 543, 545 (M:+H). lC.ro = 278 nM 

15 {o) 2..(3- f 6- [2-<2 4-Djchloro-phenvl}ctb,y lamjnol-2-meth~-pyrimidin-4 -yl 1-ph ""Yl)-N-<l H­

tetraml-5 -v!}isobutyramide 

20 By proceeding in a similar manner as Exmnple 9S(a), but substituting lH-lelrazo!-5-ylamine for 

cthanesu\fonamide to afford 2-(3-/6-{2-{2,4-Dichloro-phenylkthylominol"2-metltoxy-pyrimidin-4-

Jill;phenvl}N-(IH-tetrazol-5-yll-isobntyramide [106 mg, Example 95(e)]. LCMS: RT= 2.02 minutes, 

MS: 527, 529 (M+H). IC,,< 1 nM 

25 El<emple % 



(2-(2.4-Dichloro-pl@,yJ.)::ethyll-(2-melhoxy-6-fJ-{2H-tetrazol-5-yl}-pipen·din-1-yD-oyrimidin-4-yll­

l!!!li11"' 

step 1. To a mDcture of 3-~o--piperidine-l-=boeylie acid benzyl ester (1 g, 4.1 mmol), and 

5 dibutyltiooxide (153 mg. 0.6 mmol) in toluene (8 mL) is added trimethylsilylazide (1.1 mL, 8.2 mmol) 

lO 

at room temperature. After the m!icture is heallrl at 95°C for 15 h, more trimethylsi!ylazide (2 mL, 15 R 
mmol) is added and the stirring ls corrtinued ror 6 hat 95 'C. The mixlm-e is cancentra1ed, 8Ild the 

resulllog solid is trituraled wilh heptane (JO mL) and f"tltered to afford 3-(IH-tetnl?B!-S-yl}-piooridine-

1-carboxvlic acid bcnzyl ester (I g). LCMS: RT= 2.31 minutes, MS: 2118 (M+H). 

Step 2. To a solution ofJ-{IH-tetrazol-5-yl}-piperidine-l -carboxylic acid benzyl ester (l g, 3.5 mmol) 

in MeOH (20 mL) is added Pd on carbon (10%, 150 mg) at room temperature. The mixture is charged 

with Ar gas a few times before attnching a hydmgen gas balloon. After JO hat 20'C, lhe mixture is 

filtered, and conocnlraled to Bffonl 3-(JH-telrazo!-5-yll-niperidinc_ LCMS: Rr = 0.54 minutes, MS: 

15 154 (M+H). 

20 

step 3: A mixture cf (6-chloro-2-mcihoxy-pyrimidin-4-yl}-[2-{2,4-dichloro-phenyl)-ethyl]-amioe 

[JOO mg, 0.9 romol], 3-{lH-tl:trazol-5-yl}-piperidine [.l&3 mg, 2.25 mmol] and K,CO, (J73 mg, 2.7 

mmol) in N-melhylpyrollidinone (5 mL) is healed at 140°C for 16 hour.;. The mixture is diluted with 

waler (50 mL), acidified to pHJ with 10% HCl and eirtm.cted tluee times with EtOAc (4D mL). The 

organic extracts from !he acidic layer are combined and dried over mag'nesium sulfu1e, filtered and 

conren:tmted. ·Ihe residue is subjecW:i to ch<QJ!llltography on silica gel eluting with 15% efuyl 

inelhanol:DCMto afford en oil which is diluted with water (20 mL). A solid is funned and collected 

by filb;ation to afford [2-C2 4-<Jichlpro-pbenyl)-ethyll-f2-melhoxv-6-f3-{2H-teln@ 1-5-yl }-pj!)eridln-1-

25 yll..cyrjmidin+yll-amiu~ [30J mg, 75%, Example 96] as a solid. LCMS: R, ~ l.95 minutes, MS: 

449 (M+HJ. re,.= s nM 

Examole 97 
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1- r 6-f2-f2.4-Dichloro-phenv!l-clhylruninol 2 mclhoxy pyrimidin-4 yl}-pioecidiile-4-carl>oxylic acid 

Step I'. A mixture of 2-methoxy-3,6-diclilompyrimidinc (635 mg, 355 mrnol), ioonipecotie 

hydrochloride (706 mg, 4.26 mmol) and sodium bic.arbonate (895 mg, 10.65 mmol) in EtOH (12 mL) 

5 is heated a1 9(l'C fur 15 hours. The mIKture is concentr.Jled, and the residue is taken up in water (30 

rnL) and e><tracted tltree times wHh ElOAc (25 mL). The aqW"-Ous solution is acidified to pH 3 with 

I !l% citric acid and mrtmcted tlrree times 'vith EtOAc (25 mL). The orgE1I1ic e;<tract; from lhe acidic 

layer are combined end dried over magnesium sulfale, filtered and concenlrllted to afford 1-{6-cl!lrup-

2-metfwxy-pwimidin-4-y!@iperidine±arrWxy!ic acid (680 mg, 70%} as a oolid. 

10 
Slep 2: To a sohrtion of 1-(6-chloro-2-mcthoxy-pyrimidin-4-yl}piperidine-4-c!ll"boxylic acid [131 mg, 

0.48 mmol] in MeOH (1 mL) and toluene (I mL) is added a solution of 2 M diazomelhane in 

diethylcther (0.411 mL. 0.96 mmol). The solution is stirred fur 2 h at runbienl temperature and 

conoenD;alcd.. The residue i5 subjected to chronratogrnphy on silica gel eluting with 40'Yo ethyl 

IS ace1al.e:heptaoe to afford l..{6.-ch!oro-2-methoxy-ovrimidin-4-y!J.pipeyidlne.4-=:b""Y!ic acid methyl 

~[103 mg, 75%] as a solid. 

Step 3: In a tube is oombined 1-(6-cliloro-2-methoxy-pyrimidin-4-yl}piperidine-4-r.arl:loxylic acid 

methyl ester [103 mg, 0.36 mmol], 2-(2,4-dichloro-phenyl}-ct:hy!amine (0.163 mL, 1.08 mmol), 

20 sodium bicarlionatc (181 mg, 2-16 mmol) and N-methylpyrrolidinone (2 mL). The mixture is heated at 

140"C fur 12 h. Additional 2-(2,4-dichloro-phcnyl)-ethylamine (0.2 mL. 1.33 mmol) is added 11J1d 

heating at 14(l'C is oonlinuted for another 12 h. The mixture is dihrted with Wll.ter (JG mL) and 

extracted twice wllh EtOAc (30 mL). The mganic extracts are washed twice with waler (40 mL) and 

once with bri.oe (30 mL), combined, dried over magnesium. 511lfate, fillered. and concentmled.. The 

25 residue is s11l(iected to chromalography on silica gel eluting with 40% ethyl ace!ale:heptllne to afford l: 

16-[2-(2,4-:dichloro-phenylk!hylamino]-2-mcthmry-ID'rirnidin-4-yl}-piperidinc-4-carboxvljc acid 

methyl ester (70 mg, 44o/o] as a solid. 

Step 4: A solution of 1-( 6-[2-(2,4-dichloro-pbenyl)-ethylamino]-2-metboxy-pyrimldin-4-yl]-

30 piperidinf>.4-carboxylio acid methyl ester [70 mg, 0.16 mmol] and a 2 M solution of lithiuni hydroxide 
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(I mL, 2 mmol) in MeOH (1 mL) and TIIF (l mL) is stirred at ambient lemperatun> for 15 hours. The 

mil<tlre is concentrated, :uid lhe residue is tekcn up wir.h waler, acidified to pH 2 with the addition of 

10% HCl and extracted twice wilh E1.0Ac {20 mL). The organic extracts from rhe acidic layer ere 

combined and dried over magnesium sulfute, filtcrod and coocenlraled to afford l- r 6-f2-(2A-diqhloro-

5 pheoyl}-ethyJaminol-2 methoicy-pyrimidin-4--yll-pireridine-4.-carhoxylic acid [26 mg, 38%, Example 

97] as a solid. LCMS RT= 2.02 minutes, MS: 425 (M+H).1C511 = 7 nM 

10 

E:x"'1!plc 98 

2-{2-Chloro-5 r 6-[2-0.4-dichJoro-pheny!}et!wl•minol-2-mcthoXV-pyrimidin-4-yll-phenyl}propan-2-

cl 

R" I 

~ 

v ri 
"" ,,)l_! 

0 

Step J, To a suspension of 5-bromo-Z-chlombenzoic imid (5 g) in MeOH (200 mL) is added 

concen!ra!ed sulfuric acid (2 mL) and lhe mixture i'I healed at 54' C for 16 h. The solution is 

15 evapol1ll<ld in vacuo. The residue i'I taken up in El.OAc and washed with 10"/o sodium bicerbonale, 

brine and drled over sodium sulfule.. The solution is :filtered and eYapOrated in vacuo lo afford 5-

bromo-2-chloro-benwjc e.cid methyl ester (5.L g). 1HNMR(300 MHz, CDC!,) S 7.3-7.5 (Jn, 2H); 6.9 

(m, IH); 3,9 (s, 3H). 

20 Slcp 2. To a solution of 5-bromo--2-c:hloro-benzoic acid methyl ester (5 g) in diethyl ether {200 mL) 

coolod lo -70'C is added J M methyhnagoesillUl bromide in THJl {20 mL) dropw:isely. The sobrtion is 

stirred at -78'C for 2 h and allowed lo wwm lo room tempe:ca!uro for 16 hours. The solution is cooled 

to O'C and I NHCl{lOO mL) is adi>ed dropwisely. The mixture is e:xtmcted wilhEtOAc (2 x 150 mL). 

The combined organic!aycr ia washed wi1.h brine, dried. over sodium sulfnte, :fillfrred. and evaponi.ted in 

25 vao-un. The res\doe is chromatogmphed on silica ~I eluting with 20% EtOAc in hepmoe to aJT-ortl W= 

brnmo--2-chJoro-phenyl}propan-2-91 (4.56 g). MS: 250 (M+ll); 1HNMR(300 MHz, CDCJ,) 8 7.8 (m, 

lH); 7 ,5 (m, IH); 7.2 (ID, IH); 4.4 (s, lH}; 1.6 {s, 6H). 

Step 3. A sollllioo of2-(5-bromo--2-chloro-phenyl)-propan-2-ol {l. 72 g), bis-(pioacol.to)-diboron {194 

JO g), Pd <PJ:>/(lO g) and KOAc {l.33 g) in a solution ofDMSO {30 mL) is boated at 90"C fur 16 houni, 

e 

( ""·' ' ,, 
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The solution is cooled to 5°C and a solnlion ofKOH (16.6 g) in waler (150 mL) is added. The solution 

is stirred at room temperature for 30 minules and fiUered. The soluiion is dilnled with wa:lor (200 mL) 

and extracted with EtOAc (2 :< 200 mL). The organic layer is washed with brine, dried over sodium 

sulfute, filtered and evaporated ill =o to afford 2-[2-chloro-5{4 4 5 5-!etrargc!J:iyl 

5 fl.3.2Jdi0Xllborolan-2 yD-phcmyll-pmpw-2-ol. 1H NMR (300 MHz, DMSO) 5 7.R (m, lH); 7-5 (m, 

!H); 72 (m, IH); 4,4 (s, lH); J_6 (s, 6H); 1.4 (s, 12H). 

Step 4. A solul.ion of (6-ehloro-2-me!lioxy-pyrimidin-4-yl)-[2-{2,4-dichlorophenyl)e!liyl)amine (0.58 

g), 2 -[2 -chloro-5-{ 4, 4,5 ,5-letmmethyl-[1,3 ,2 )dioxaborolan-2 -yl )-pheny!J-propan-2 -ol (0 .63 g), Cs,CO, 

10 (1.36 g) and tetmkis(triphenylphosphine) palladillDI {O) (50 mg) in water (8 mLJ I DME (32 mL) is 

heated al 90°C for 16 h_ The solutiou is poured into water and extracted wHh EtOAc (2 "200 mL). 

The organic !ayer is dried over sodil!lil sulfate, f.illeced, evaporated in l!af:WJ. The residue is 

chruma!ographed on silic:a gel eluting with ElOAc to Bffiml 2-l2-chloro-5-/6-f2-/2.4-dichloro­

phenyl}-etliylamino)-2-methox:y-pyrimidin-4-yll"Phenyl}propan-2-ol (162 mg, Example 98). MS: 466 

15 (M+H); 1HNMR (300 MHz, DMSO) 5 8,2 (m, tH); 7.8, (d, IH, != 03 Hz); 7.5-7.7 (m, 2H); 7.4 (d, 

2H, )=-0.4 Hz); 7.3 (m, !If); 7.3 (s, JH); 6.6 (s, lH) 42 (s, 3H); 4 {s,3H): 3_8 (m, 2H); 3.05 (c, 

2H); 1-55 (s,6H).lC511=llOnM 

Example99 

20 UJ-{6-[2-f2,4-Dich !-Oro-phl'!!y)l-elbylamino) 2 -methoxy pyrim idi n-4 -yl l-4-fl llofM>henyll-2-methyl­

propionic acld hydrochloride 

A solution of ( 6-ch\oro-2 -111ethoxy-pyrimidin-4-y l}-[2-{2, 4-dichlorophenyl}-ethy !]amine (024 g), 2 -[ 4-

fiuoro-3-{ 4,4,5,5-te!ramethyl-[l,3,2]dinxaborolan-2-yl}-pheuyl]-2 -methyl-propionic acid (0. 4 g), 

25 Cs,.CO, (1.01 g) and tetrak.is(triphenylpho.sphine) palladium (0) (100 mg) in water(20 mL) I DME (80 

mL) is heaitti al 90"C for 16 h. The solution is poured into water and extncied with ElOAc (2 :< 200 

mL). The organic layer is dried over sodium sulfate, fil!ered, evaporated ;,. vacuo. The residue is 

chromatogrnphed on silic:a gel eltrting wiLii EtOAc to afford 2{3 {6-[2-{2.4-.dichloro-phenyI}­

ethyJamino]-2-methoxy uyriroidin-4-yll-4-fluoro-ol!eay0-2-methvl-pronionic 'lei<! (100 mg), which is 

30 dissolved in THF (4 mL) and ~led wilh.4N1-ICI in l,4-dioxane(l mL). The mixture i.- concentrated 



in vacuo and the residue is suspended in ether (25 mL). The solid is formed and filtered under nitrogen 

to a/ford 2-f3-16{2-f2.4-Dichl0!9·phenylk!hy!aminol-2-metlt<n<y"pyrimidi!J-4-yJ}±f1uom-phenyl}-

2-methyl-vropionic oc!d hydroghlodde (67 mg, Example 99). MS: 478 (11.{+H); 1H NMR (300 MI-Iz., 

NMR, CD,OD) 15 7.8, (d, IH, J= 03 HZ); 7.4 (m, 2H); 735 (s, IH); 1-1.15 (m, 4H); 6.6 (s, IH); 4-2 

5 (s,3H);3.6 (m,2H);3.05 (t,2H);l.65 (s,6II).IC50=0.SnM 

PHARMACOWGICAL TESTmG 

The ioh!hitory effects of lhe compoUI!dS acconling to lhe invention are assessed in a. brunan DP 

10 functiorutl assay. A cAMP assay is employed usmg lhe human cell line LS174T, which expresses the 

endogenons DP receptor. The protocol is similar to lhat described previously (Wright D.i-l, Fonl­

Hu1£hinson AW, Chadee K, Mettrn; KM. The humon prostanoid DP ncepto.- stimulaleB mucin 

secretion in LSI 74T oells, Br J Phann=oL 131(8): 1537--45 (2000)). 

15 Protoool fur SPA cJ\Mf A• .. y in Hum"" LSl74 T Cells 

Mnlerials 

• PGD2 (Ca.ym"" Chemical Calil-12010) 

• llJMJ( (Sigma Cati1- 5879) 

20 • cAMP SPA dil;ect screening asse:y system (Amer;sham code RPA 559) 

• 96-we\\ cell plafi!s (Wallac Cat# 1450--516) 

• Wallae 1450 MJeroplat<> Tri\UJ< scintillution counl.er (PerkinElmer) 

• Plate sealrn; 

• Eppendorftubes 

25 • Dulbecco's Phospbat&-Bnffsred Seline (PBS) (.Jnvitrogen CaJii'I4040-133) 

• Distilled water 

• Vru<= 

• Magnetic: stirrer and stirrer barn 

30 &a@utPr;;paration: 

All reagcnls should be allowed to equilibrate to room temperature befure reoonstilUtion. 

IX assav buffer 

35 Transfer lhe conlent. of lhc boltlc to ~ 500 mI. gmduated cylinder by repealed washing with distilled 

waler. Adjust lhe final volume lo 500 mL with distilled wator am] m.ix thoroughly. 

efiling
Rectangle

efiling
Rectangle



-231-

Lysi" @gent l & 2 

Dissolve each of lhe lysi" l<"!gents end 2 in 200 mL assay buffer m;pcclivcly. Leave at TOom 

lemper.iture for 20 minutes to disoolve. 

5 

SPA noti-mbbiL beads 

Add 30 mL of lyiiis buffer 2 to tfie bottle. Gen!ly shake lhe bollle for 5 minutes. 

Antiserum 

1 O Add JS mL of!ysis buffer 2 to each vial, end gently mix until lhe contents are completely dissolved. 

Tracer a 1»--<:AMP1 

Add 14 mL lysis buff.,,- 2 in "3cl! viol end gently mix unti1 the oonlents are completely dissolved. 

1 S ~"11!tion of irnmunoreagcnt 

20 

25 

30 

1) Add equal volumes of tracer, antiserum and SPA anti-rabbit roagent to a bottle, ensuring fuet a 

sufficient volume of this miJdure is prepared for !he desired number of wells (ISO µUwell). 

2) Mi:< fuoroughly. 

3) This immunomagenl solution should be fre.shly prepare:! before each "-""BY and not re-used. 

Standard 

" 
" 3) 

,, 
" 

Add 1 mL lysis buffer l and gently mi:< unlil contents are completely dissolved. 

The Imai solution oontains cAMP el a concentration of512 pmol/mL. 

Label 7 polypropylene or polystyrene tubes, 0.2 pmol, 0.4 pmol, 0.8 pmol, J.6 pmol, 3.2 

pmo\ 6.4pmoland 12BpmoL 

Pipetle 500 µL of Jysis buffer l into all !he tulles. 

Into !he 12.B pmol tube pipette 500 µL of :;lock ste.ndard (512 pmolfroL) and mix 

tfiorongbly. Tnmsfur 500 µL from 12.8 pmol tube to the 6.4 pmol tube ond mix 

thoroughly. Repeal. tltis doubling dilution successively with tberemnining tubr:s. 

50 µL aliquots in duplicate from each serial dilution and the stock stBndard will give rise 

lo 8 slandard lwels ofcAMP ranging from 0.2-2.'i.6 pmol standard 

Compound dilution buffer 

Add SO µL ofl mM IBMX Win 100 mL PBS lo make a r111al concentrntiou oflOO µMand sonioale <rt 

35 30°Cfur20minutcs. 
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PGD2 preparation 

Dissolve l mg PGD2 (FW, 352-5) in 284 µL DMSO to make 10 mM stnck solution and !!lore at 20'C. 

Befure each assay, it is freshly prepared. Add 3 µL of 10 mM stocl< solution 1D 20 mL DMSO, mix it 

thoroughly, 11Dd trantler IO mL to 40 mL PBS. 

Compound Dilution 

Compound dilution js carried out in Biomex 2000 (Bockman) nsing Method l_cAMP DP 11 poinliL 

5 µL of each compound from I.he JO mM !!lock compound plates is transfem:d to lhe wells of a 96-well 

plate respectively as below. 

I ' 3 ' 5 6 ' 6 9 10 II I' 

A I 

B ' c 3 

D ' 
B 5 

' 6 

G ' H reference 

Fill !he plate with 45 µL ofDMSO except column 7 is filled with 28 µL DMSO. Pipette colll!llII 1 

15 thoroughly, and transfer 12 µL into coknnn 7 puallel Perfu:m 1: 10 serial dilution fiool co!llntD I to 

column 6 and from cohmm 7 lo column II by transfer 5 µL to 45 µL DMSO to make following 

concentrations; 

20 

25 

,-. -. 
' ' 
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Final 

First plate concentration 

Column 12 0 

Column II _03 µM 

Column 10 03"' 

Column9 "" Column 8 0_03 mM 

Co!Wllll 7 03mM 

Column 6 0_01 µM 

Column 5 0.1 µM 

Colwnn4 '"" Colwnn3 0_0] mM 

Co!umn2 O_l mM 

ColuIDll I •mM 

Fill a new 9&-well plate with 247 _5 µL of compound dilution buffer. Transfer 2_5 µL of serially diluted 

compounds from above plale to !he new plate (I :100 dilution) as following: 

Second Final 

First plate plate concentration 

Column 12 Column l 0 

c.vlumn 6 Colmnn 2 O.lnM 

Column 11 Column3 0.3nM 

Colnmn5 Column4 '"" 
ColUIIlll 10 Columns oM 

Column4 Column6 0.01 µM 

Cohmm9 Column 7 O.OJ µM 

Column3 Columns 0.1 µM 

Column 8 Colnmn 9 OJ><" 

Column2 Column 10 '"" Column 7 Column 11 '"' ;alumn I fU>lumn 12 11
oµM 
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Cell Growth 

1. LSl 74 Tare always grown in MEM {ATCC Cal1130-2003), 10% FBS (ATCC Cati! 30-2020) and 

addilioon.12 mM L-glutamine, al 37'C and 5% co,__ 

2. Warm O.OS% Trypsin and Vernine (1nvitrogcn Cat# 25300-054) at 37"C water bath. 

5 3. Remove growili medium from cells. Cells in Tl65 flask are ,vashed twice with 4 mL Trypsin 

IO 

15 

20 

25 

30 

followed by incubation at 37°C and 5% CO, for 3 minu1es. 

4. Add I 0 m.L of medium and pipette llioronghly to scperate the cells and c£1unt the oc:lls. 

5. Bring the eel! density to 2.25 x 10' cells/ml and seed 200 µL cell&lwell (45,000 oc:J!s/well) in 96-

well plates I d"Y before 1he "-"""Y· 

Assay Procedure 

Day l 

Day2 

DoyJ 

Seed 45,000 cell!llwell in 200 µL medillflJ in 96-well plates. Incubate the cell plale et 37" 

C, 5% C02 nnd 95% humidity overnight. 

1. Pcrfann compound dilution, 

2. 

3. 

' 
5. 

6. 

7. 

• 

Prepare assay buffer, lysis buffer 1 & 2, POD, and slandard. 

Aspimte media from the cells and add JOO µL crf. compound solution using Zymarl< 

Sciclone-ALH/FD protocol cAMP DP. 

Incubate the oc:lls at 37"C, So/o CO., and 95% humidity for 15 minutes. 

Add 5 µL of300 nMPGD2 {20X 15 nM finHl concentraiion) into eacli well using Zymork 

protocol cAMP DP PGD2, and incubalethe cells at 37" C, 5% CO, and 95% humidity for 

additional 15 minutes. 

Aspiiate media :fi:um the cells and add 50 µL of lysis buffer I using Zymark protocol 

cAMP DP lysis, and incubate at room tempemtnre with sbeking for 30 minulos. 

Add 150 µL immnnoreagent to HlJ wells (a total volume of200 µUwell). 

Se.al tlte plates and shake for 2 minnt..i, put into 1he cbamber of the WHllac microtilre plaie 

µscintillation counter for 16 homs. 

Count lhe amount of [1"r) cAMP for2 minutes in 1450 TrilllX scil!lation counter. 

35 Datal'Ioceysing 
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Setup stand.ml ™ of cAMP ver:ws C!'M 

Table 1. T)Jli<:al assay daJa for slandard 

,AMP 

pmol/mL) eM verageCPM 

.2 "' "' '" 
' '67 2>9 '" 8 .,, 796 >07 

L6 "' "' '" 
.2 '" "' '"' 
' "' 7'6 7B 

12.8 09' O>< 680 ,, 1531 1573 ,,, 

The cAMP concerrlral]ons (pmol/mL) of unknown samples are calculated from a standard curve of 

cAMP versus CPM. % inhibition is calculaied IBiog the following formula: 

% ID.bibi!lon - (pmol ofCO!itrol - prno\ of sample) X!QQ 

pmol of oontro[ (cells + PGD2 only) 

Remits 

Campounds wilhin the scope of the invention produce 50o/o inhibition in 1he SPA oAMP assay 

in human LS174 T cells at concentrations within the 'Dll&" of about 0.1 nanomolar to about JO 

15 micromolac. Prefem:d compounds within the scope oftb.e invenlion pmduce 50% inhibition in lhe 

SPA cAMP assay in human LSl 74 T eel!• a! concentrntions wi!hin the range of about 0.1 to about 100 

nanomolar. More preferred compounds within 1he scope of lhe invention produce 50% inhibition in 

the SP A cAMP assay in bllIIlllll LS 174 T cells al concentrations wi!hiu 1he range of about 0.1 to about 

30 na:Domolar. 

20 



'" 
CLAIMS 

1. A compound of Fonnula (I) 

whereTn: 

(A) Cy' is C,..1,,-cycloalkyl, 3-10 membered heterocyclyl, C,,. 1.,-cycloalkenyl, 3-10 membered 

heterocyclenyl, 5-14 membered heteroaryl, G,;_14-aryl, or multicyclic alkaryl, each of which is 

optionally substituted by one lo three of same or different following Cy' substituenl groups ronsisling 

of; 

formyl C1-20-alkyl-C{=O), C,.1,,alkenyl-C(=O), C,_,,-alkynyl-C(=O), C,,.,o-eycloalkyl-C(=O), C..-nr 

cycloalkenyl-C(=O}, 3-10 membered heterocyclyl-C(=O), 3-10 membered helerocyclenyl-C(=O), 

cyano. halogen, nllro, carboxy, hydroxy, c,.,.,-alkylthio, C1-m-alkylsulfonyl, C1•2o-alkylsulnnyl, C:.-ur 

cycloalkyl, 3,10 membered heterocyclyl, C,..10-cycloalkenyl, 3-10 membered helerocyclenyl, c,,.,.­
aryl, 5-14 membered heteroaryl, multicyclicalkaryl, Ca.14-aroyl, Co- 14-aryl-C1_,o-alkoxycarbonyl, c...,­

aryl c,_..,..alkylthio, c._,,-aryloxy, es_,,-aryloxycarbonyl, c._,,-arylsulfinyl, c...,,oarylsul!onyl, c._,,­

arylthio, 5-14 membered heteroaryloxy, 5-14 membered heteroarylalkoxycarbonyl, N­

melhoxysulfamoyl, R.-C("N-OR')-, Y'Y'N-, Y1Y2NC("O)-, Y1Y2NC(=O}-O-, Y1Y1NS02-, c,_,0-alkyl­

O-C(=O)-(C~,}-alkylene-Z1-, Y1Y'N-C('=O}{C1-C.)alkylene-Z1 -, Y'Y'N-(C,C.)alkylene-Z'-, C1 • ..,-­

alkyl-C( =O }-N ( R°)-SO,, c ,.,,-al kyl-0-C( =O )-N(R ">-. C,_,,..alkyl-0-C( =O )-N(R'}-so,-. c,_..,--alky!-0-

N ( R5)-SO,, c~ .,,-a I kyl-0-N(R ')-C( =0)-C ,...,ca I ky 1-SO,-N( R5)-C(=O)-, c._, ,-aryl-SO,-N ( R5)-C( =O )-' c,_ 

,,,--alkyl-S02-N( R5)-, R6 -C( "O )-N(R5)-, R 7 -N H-C(=O )-NH-; 

c,_,5oalkenyl, which is optionally substijuled by c,_,,-alkoxy or hydroxy; 

C1_"'"alkoxycarbonyl, which is op!Tonally substituted by Y'Y'N-; 

141,-alkynyl, which is optionally substituted by hydroxy or C,_..,--alkoxy; 

c,_.,,-alkyl, which is optionally substijuled by one to three or same or different of halogen, carboxy, 

cyano, hydroxy, Y1Y2N-, Y'Y'N-C(=O)-, H2N-C(=NH)-NH-O-, R'-C(=O}-N(R5)-, C1-0rralkyl-O-C("O)­

N(R'}-, C,_,,,-alkyl-S02-N(R°}-, R5-SO,....N(R5)-C(o=O)-, c._1,-aryl-N(R"J-C(=O)-, 5-1~ membered 

heteroaryl-N(R'}-C("O}-, 3-10 membered heteroyclyl-N(R5)-C("O)-, c,_.,,-alkoxycarbonyl, c 1.,,­

cycloalkyl, 3-10 membered heterocyclyl, C:,_10 cycloalkenyl, 3-10 membered heterocyclenyl, C,,.1,­

aryl, 5-14 membered heteroaryl, multicycllc alkaryl; C1•20-alkoxy, which is optionally substijuted by 



"' 
carboxy, c._1,-aryl or 5-14 membered heleroaryl; or c,=alkoxycarbonyl, which is optionally 

substituted by Y'Y'N-: and 

c,.~lkoxy, which is optionally subst~uted by one lo three of same of dffferent ofcarboxy, c,_,,,­

alkoxycarbonyl, cyano, halogen, -NY1Y', Y'Y'N-C(=O)-, C,._1o-eycloalkyl, 3, 10 membered 

he!erocyclyl, c,._10-cycloalkenyl, 3-1 membered heterocyclenyl, c.;_,,-aryJ, 5-14 membered heleroaryl, 

or multicyclic alkaryl; 

wherein 

the c._,.-;:iryl or 5-14 membered heteroaryl moieties in the Cy 1 substiluenl groups are optionally 

lndependenlly substituted by hydroxy, amino, c 1 . ..,-alkyl, C 1~1koxy, carboxy, C1.2o-alkoxycarbonyl 

or R" -S02-N(R')-C(=O)-; 

and, wherein 

the C:.-1.,..cycloalkyl, C;,_ 1.,-cycloalkenyl, 3-10 membered heterocyclyl, 3, 1 0 membered heterocyclenyl 

or multicycllc alkaryl moieties in lhe Cy' substnuent groups independently !s optionally subs~luted by 

hydroxy, amino, C1.,,.alkyl, C1-20-alkoxy, oxo, carboxy, C1.,,,-alkoxycarbonyl or R" -SO,-N(R'}-c("O}-; 

and further provided lhatwhen Cy' Ts c,_,creycloalkyl, c,_,creycloalkenyl, 3-10 membered 

heterocyclyJ, 3-10 membered helerocyclenyl or multicyclic alkaryl, each of which independently may 

also be substituted by oxo; 

(BJ cy' is C;..1creycloalkenyl, 3-10 membered heterocyclenyl, c,..,.-aryl, 5-14 membered heleroaryl, 

or mul~cyclic alkaryl, each of which independently is optionally substnuted by one to three of same 

or different of same or different or c,...,-alkoxy, (C1-C,)..alkyl, hydroxy, cyano, halogen, halo-C 1.,.,-­

alkoxy, halo-C,..,,.alkyl, nilro, Y1Y2N-, Y1Y'N-S02-, c,_1,-aryl 5--14 membered or heteroaryl, wherein 

the Ca-14..aryl is optionally substnuted by c,_,.,..alkyl or hydroxyl- c, • .,,,..alkyl, and lhe 5--14 membered 

heleroaryl is optionally substituted by C1_2o-alkyl; 

(C) L 1 is a straight- or branched-chain alkylene containing from 1 to 6 carbon atoms and is optionally 

subsfituled bycarboxy or hydroxy; or 

L' is -CH,(C1-C,)haloalkylene, or 

L1 is C..,,-cycloalkylene optlonally substituted by hydroxy; or 

L 1 and cy' toge!her represent c .. ,,-aryl- C;,.1.,-cycloalkyl or c,_,creycloalkyl-C,..,.-aryl; 

(D) R1 is (C1-C,)-alkoxywhich is op~onally substnuted by one to three halogen; 

(E) L' is bond, -0- or -CH2-0-; 

and wherein: 

R', R'. R' and are each independenUy Hor c,_20..alkyl, 

R" is c,=alkyl, which Is optionally substnuted by hydroxy or C1-m-alkoxy: . 
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R7 is Hor c 1_,0-alkyl; 

R8 is c,_ualkyl, c._,4-aryl, c .. ,.-aryl-C,_,.,-alkyl, 5-14 membered heteroaryl, 5-14 membered 

heleroaryi-C1_,0-alkyl, wherein lhe C,,.1,-aryl or 5-14 membered heteroaryl moiety~ optionally 

substituted by halogen; 

Y1 and Y2 are each independently hydrogen, or C,_20-alkyl, whTch is optionally substiMed by one lo 

three ol same or different of carboicy, c ,.,,,-alkoxycarbonyl, c 1_,o-alkoxy, hydroxy, amino. C1.:w­

alkylamTno, di-C,_20-alkylamino, C,.10-cycloalkyl, C;,_10-cycloalkenyl, 3-10 membered helerocyclyl, 3-

10 membered he\erocyclenyl, C0-u.-aryl, 5-14 membered heleroaryl or mullicyclic alkaryl; wherein 

the c._1,-aryl and 5-14 membered heteroaryl independently is optionally substituted by hydroxy, 

amino, C 1•2o-alkyl or c,..,.,-alkoxy, and wherein the c,._10-cycloalkyl, 3-10 membered heterocyclyl, ~ 

10-cycloalkenyl, 3-10 membered helerocyclenyl and multicycllc alka.ryl independently is optionally 

substiluled by hydroxy, amino; C 1.,o-alkyl, 

c,_""·alkoxy or oxo; or 

Y' and Y' taken together wlth the nitrogen atom lo which lhey are attached, form a nitrogen­

containing three to seven member saturated he!erocydyl lhal op~onally contains a further 

heleroalom selected from 0, S, or Nv", wherein v" is hydrogen orC1.,,,-alkyl, and wherein 

the heterocyclyl is optionally substituted by one to three of same or dtfferent of carboxy, hydroxy, 

hydroxyl-C ,.""-alkyl, oxo. amino, c 1_,0-alkylamino or di-C1_2o-alkylamino; 

Z1 is C(ooO)-N(R'), NR' or S(0)0 ; and 

nis0,1or2; 

provided that when R1 is methoxy, L1 is -CH2-CH,-, L2 is a bond and of ts 2,4-dichlorophenyl, then 

Cy 1 is not 1-methyl-2-elhyloxycarbonyl-indol-5-yl; 

or an N-0xide thereof, or an ester prod rug thereof, ora pharmaceutically acceptable sail, hydrate, or 

solvale thereof. 

2. The compound according to claim 1, wherein R1 is methoxy, elhoxy, or 2,2,2-

triftuoroethoxy; or an N-oxide thereof, or an ester prod rug thereof, or a phannaceutk:ally 

acceptable salt, hydrate, or solvale thereof. 

3. The compound according to eta Tm 1, wherein Cy1 is phenyl, benzimidazolyl, 

benzo[1,3]dioxolyl, benzothiazolyl, benzo[b]thiophenyl, 1 H-benzolriazolyl, 2,3-dihydro­

benzo[1,4]dioxanyl, 2,3-dihydro-benzofuranyl, 3,4-dihydro-2H-benzo[1,4]oxazinyl, furanyl, 

imidazolyl, 1 H-indazolyl, indolinyl, indolyl, isoqulnolinyl, Jsoxazolyl, oxadiazolyl, oxazolyl, 

2-oxo-1 H-pyridlnyJ, phenyl, pyrazolyl, pyridyl, lhiazolyl, quinolinyl, thienyl or piperidinyl, 

wherein each of which Independently Ts optionally subs~tuled by one lo three of the same 

or dtfferent Cy' substituent groups; or an N-oxide thereof, or an ester prod rug !hereol, or 

a phannaceulically acceptable sal~ hydrate, or solva!e thereof. 
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4. The compound according to claim 1, wherein cy' Is phenyl, benzimidazol-2-yl, 

benzimidazol-5-y J, benzo[ 1 , 3]dioxol-5-yl, - benzothiazol-6-yl, benzo[b] thioph en-2 -yl , 

benzo[b]thiophen-3-yl, 1 H-benzotriazol-6-yl, 2, 3-dihyd ro-benzo[1, 4]dioxin-6-yl, 2, 3-

dihydro benzofuran-5-yl, 3,4-dihydro-2H-benzo[1,4]oxazin-7-yl, furan-2-yl, furan-3-yl, 

irnidazol-1-yl, 1 H-indazol-6-yl, indolin-5-yl, Tndo!-3-yl, indol-5-yl, indol-6-yl Jsoquinolln-5-yl, 

isoxazol-4-yl, [1,2,4]oxadiazol-5-yl, [1,J,4]oxadlazol-2-yl, oxazol-5-yl, 2-oxo-1 H-pyridin-5-

yl, phenyl, pyrazol-1-yl, pyrazol-3-yl, pyrazol-4-yJ, pyrid-J-yl, pyrid-4-yl, lhlazol-2-yl, 

qulnolin-3-yJ, quinolin-6-yl, quTnolin-8-yl, !hien-2-yl, lhien-3-yl, or piperidin-1-yl, each of 

which is optionally subst~uted by one lo three of the same or different Cy' substiluent 

groups: or an N-oxide thereof, or an ester prod rug thereof, or a pharmaceutically 

acceptable salt. hydra le, or solvate thereof. 

5. The compound accordTng to claim 1, wherein cy' is phenyl. cyclohexenyl. 

benzo[1,3]dioxolyl, benzofuranyl. 2.3-dihydro-benzofuranyl, 3.4-dihydro-2H­

benzo[1,4]oxazinyl, benzo[b]lhlophenyl. imldazolyJ. Jndolyl. tsochromanyl. phenyJ. 

naph\halenyl, pyridyl or lhienyl, each of which is optionally subst~uted by one to three of 

same ordifferentsubstituents ol c 1_,0-alkoxy, (C1-C,)-alkyl, hydroxy, cyano. halogen, 

halo-C1_,,-alkoxy, halo-C14cralkyl, nitro, Y1Y'N-, Y'Y"N-802-, c._1,-aryl or 5-14 membered 

heleroaryl, wherein the c._,,-aryl Is opllonally subst~uted by c,_,0-alkyJ or hydroxyl-C,_.,,. 

alkyl, and lhe 5-14 membered hetemaryl is optionally substiluled by C1•20-alkyl; or an N­

oxide thereof, or an ester prodrug thereof, or a phermaceutically acceptable salt, hydrate, 

or solvale thereof. 

6. The compound according lo claim 1. wherein cy' ls phenyJ. cyclohex-1-enyl, 

benzo[ 1,3]d ioxol-S-yl. benzofura n-B-yl. 2, 3-dihydro-benzo furn n-2-yl, 3 , 4-dihydro-2H­

benzo[ 1, 4]oxazin-2-yl, benzo[b]lhiophen-2-yl, imidazol-4-yl, 1 H-indol-3-yl, 1 H-indol-S-yl, 

naphlhalene-2-yl, isochroman-1-yl, pyridin-2-yl, pyridin-3-yl , pyridin-4-yl or lhien-2-yl, 

each of which is optionally subst~uted by one to three of the same or different 

substituenls of c ,_,,,-alkoKY. (C1-C,)-alkyl, hydroKY, cyano, halogen, halo-C1_20-alkoKY, 

halo-C 1.,,,..alkyl, nilro, Y'Y"N-, Y1Y'N-SO,.., c._14-aryl or5-14 membered heteroaryl, 

wherein lhe c._,4-aryl is optionally substituted by c,_,,,..alkyl or hydroxyl-C1_,,,..alkyl, and 

lhe 5-14 membered heteroaryl ls optionally subsl~uted by C1_20-alkyJ: or an N-oxide 

thereof, or an ester prod rug !hereof. or a pharmaceulically acceptable sail, hydrale, or 

solvate thereof. 

7. The compound according to claim 1, whereTn L' is -CH,..., -CH,..CH,-, -CH,-CH,-CH,-, -

CH,-CH,..CH,-CH,-, -CH,..CH(CH,j-, -CH2-C(CH,)2-, -CH(CH,,}--CH.-. -CH,-CH(OH)-, -

CH(CO,H)-CH -CH,-CF,---. 

(\ . -0-" -a-' 
or an N-oxide thereof, or an ester prod rug thereof, ora pharmaceutically acceptable salt, 

hydrate. or solvale thereof. 
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8. The compound according to claim 1, wherein L 1 and cy2 log ether represent Tndan-1-yl or 

indan-2-yl; or an N-oxide thereof, or an ester prodrug thereof, or a pharmaceutically 

acceptable salt, hydrate, or solvate thereof. 

9. The compound according lo clalm 1, wherein L 1 is -CH0-CH,-; or an N-oxide [hereof, or 

an ester prodrug thereof, or a pharmaceutically acceptable salt, hydrate, or solvale 

[hereof_ 

10. The compound according lo claim 1, wherefn L1 Is -CH,-CF,-; or an N-oxide thereof, or an 

ester prod rug thereof, or a pharmaceutically acceptable salt, hydrate. or solvate thereof. 

11. The compound according to claim 1, wherein Cy1 ls unsubstituted phenyl or phenyl 

substituted by one to three of same or different subst~uenl groups ol: 

formyl C 1.,.,-alkyl-C( =O) , C,_ 1,.alkenyf-C( =O), C,_ 1s-alkynyl-C( = 0 ), (4 10-<::ycloa I kyl-C( =O) , 

C,_10-cycloalkenyl-C(=O), 3-10 membered heteror:yclyl-C(=O), 3-10 membered 

heterocyclenyl-C(=O), c,_,.,-alkylsulfinyl, c,_,O"alkytsulfonyl, carboxy, cyano, halo, 5-14 

membered hsteroaroyl, 3-10 membered heterocyclenyl, hydroxy, nitro, R2-C(=N-OR')-. 

Y1v'N-, Y1Y'NC(=O)-, Y'Y'NC(=0)-0-, Y1v2NSO,, 

Y1v2N-C(=O)-(C1-C0)-alkylene-Z1-, C1-20-alkyl-C(=O)-N(R5)-S02-, C,=alkyl-0-C(=O}-

N ( R"l-. C1-20·a lkyl-0-C( =O }-N(R"J-so,-' c ,_,,-alkyl-0-N (R ".1-C( =O )-. c,_,,,,..alkyl-0-N ( R °>­
SO,--, C ,_,,,..alkyl-SO,--N(R ')-C( = 0 )-, C... 14 -aryl-SO, N(R ')-C(= 0 )-, C ,_,.,-a I kyl-S O,N(R ')-, 

R" -C(=O)-N(R"J-. C1-20-alkyl-NH-C(=O)-NH-: 

C 1.:zo-alkoxy, which is optionally substituted by one lo three of same or different ofcarboxy 

or helerooryl; or 

C1.,0-alkyl, Which is optionally subst~uted by one to three of s:ame or different of halogen, 

carboxy, Ca-14-aryl, 6-14 membered heteroaryl multicyclic alkaryl, cyano, hydroxy, Y'Y'N-, 

H,N-C(=NH}-NH-0-, R'-C(=O)-N(R"J-. R'-N(R'}-C=O}-, c,_,,,,..alkyl-0-C(=O)-N(R5)-, c,-20'" 

alkyl-S02-N(R")-, R'-SO,-N(R5)-C(=O)-, H,N-C(=NH)-NH-0-; or C1_20-alkoxy, which is 

optionally substituted by carboxy or 5-14 membered helerooryl; 

wherein 

the C...,.-aryl or 5-14 membered heleroaryl moietTes in the subsliluent groups are 

optionally independenUy subsl~uled by hydroxy, amino, c,=alkyl, C1.,cralkoxy, carboxy, 

c,=alkoxycarbonyl or R8-S02-N(R5)-C(=O}-; 

and, wherein 

lhe 3-10 membered heterocyclenyl or mullicyclic alkaryl moleties in the substiluent 

groups independently Is optionally substituted by hydroxy, amino, c,_,O"alkyl, c,_20-alkoxy, 

carboxy, C1.,,,-alkoxycarbonyl, R'-SO,-N(R5)-C(=O}- or oxo; 

or an N-oxide (hereof, or an ester prodrug thereof, ora pharmaceutically acceptable salt, 

hydrate, or solvate lhereot 
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12. The compound ac::cording lo claim 1, wherein Cy' is benzimidazol-2-yl, benzimidazol-5-yl, 

benzo[ 1,3]dioxo 1-5-yl, benzolhiazol-6-yl , benzo[b ]th Tophen-2 -yl , benzo[b ]th To phen-3-yl, 

1 H-benzolfiazol-6-yl, 2,3-dihydro-benzo[1,4]dioxin-6-yl, 2,3-dihydrobenzofuran-5-yl, 3,4-

dihydro-2H-benzo[1,4)oxazin-7-yl, furan-2-yl, furan-3-yl, Tmidazol-1-yl, 1 H-lndazol-6-yl, 

indolin-5-yl, indol-3-yl, indol-5-yJ, indol-6-yl lsoquinolin-5-yl, isoxazol-4-yl, [1,2,4]o:iradiazol-

5-yl, [1,3,4]oxadiazol-2-yl; oxawl-5-yl, 2-oxo-1H-pyridin-5-yl). phenyl, pyrazol-1-yl, 

pyrazol-3-yl, pyrazol-4-yl, pyrid-3-yl, pyrid-4-yl, lhiazol-2-yl, quinolin-3-yl, quinolin-6-yl, 

quinolin-6-yl, lhien-2-yl, lhien-3-yl or piperidin-1-yl, each of which is optionally substnuted 

by one to three of the same or dTfferent substituenl groups or (C1"C.)-alkanoyl, (C,-C,)­

alkoxy, carboxy, cyano, halogen, R2-C(=N-OR'J-Y1Y2N-, Y1v2NC(=O}-, 5-14 membered 

heteroaryl; or (C,-C,)-alkyl. which Is optionally subslltuled by one lo three of same or 

different of halogen, carboxy, 5-14 membered heleroaryl, hydroxy, orY'Y"N-; wherein the 

5-14 membered heteroaryl moieties in substijuent groups are optionally independently 

subslnuted by hydroKY, amino, C1•2o-alkyl or c,=alkoxy; or an N-<:ixTde thereof, or an 

ester prodrug thereof, or a pharmac::eutically acceptable sal~ hydrate, or solvate thereof_ 

13. The compound according lo claim 1, wherein Cy1 is ben>:imida>.:ol-2-yl, benzimidazol-5-yl, 

benzo[ 1 ,3]dioxol-5-yJ, benzo!h iazol.{i-yl, ben>:o[b ]lhiophen-2 -yl, benzo[b] lhioph en-3-yl, 

1 H-benzo lriazol--6--yl , 2. 3-dihydro-benzo[ 1, 4 ]d ioxin.{i-yl , 2, 3-d ihydro benzof uran-5-yl , 3, 4-

dihydro-2H-benzo[ 1, 4)oxazin-7 -yl, furan-2-yl, furan-3-yl, imidazol-1-yl, 1 H-indazol-6-yl, 

indolin-5-yl, indol-3-yl, indol-5-yl, indol--6--yl isoquinolin-5-yl, isoxazol-4-yl, [1,2,4]oxadiazol-

5-yl, [1,3,4]oxadTazol-2-yl, oxazol-5-yl, 2-<:ixo-1 H-pyridin-5-yl, phenyl, pyrazol-1-yl, 

pyrazol-3-yl, pyrazol-4-yl, pyrid-3-yl, pyrid-4-yl, thTazol-2-yl, quinolin-3-yl, quinolin.{i-yl, 

qulnolin-6-yl, lhien-2-yl, lhTen-3-yl or piperidin-1-yl, each of which is optionally substituted 

by one to three of the same or different subs~tuentgroups ortormyl, acetyl, metho)(j', 

carboxy, cyano, chloro. methyl, -CHF:r. oxazof--0-yl, lelrazol-5-yl, H02C-CH2-, HOCH:r, 

HO--CH(CH0}-, H-C(=N-OH}-, H-C{=N-OCH3)-, CH3-C(=N-OH)-, CH3-C(=N-OCH3)-, H2N­

CH2-, CH,NHCH,, CH,OCH2CH2NHCH,. CH,NH-C(=O)-, 

" 0 N-NI • • . \___/ -·,, . 
or an N-<:ixTde thereof, or an ester prodrug thereof, or a pharmaceulically acceptable sail, 

hydrate, or solvate thereoL 

14. The compound according to claim 1, wherein Cy' Ts phenyl for phenyl substituted by one 

to three of the same or differenl groups offonnyl, ac::etyl, melhoxy, chloro, nuoro, hydroxy, 



"' 
nitro, cyano, carboxy, CH,0-CH=CH-, CH,-SO-, CH;S02-, CH3CH,SO,-, H02C-CH2 -0-, 

HO,C-C(CH3),-0-. 

0 

trC("O)-, 

5~m ino-[ 1, 3, 4 ]oxadiazol-2 -yl, 3-melhyl-isoxazo 1-5-y I, 3-rnethyl-[ 1,2, 4 ]oxadiazol-5-yl , 5-

methyl-[ 1, 3, 4 ]oxad iazol-2 -yl, 2-methyl-2H-telrazol-S-yl, 1-methyl-1 H-le\razol-5-yl, 5-

methyl-2H-[1,2,4]lriazol-3-yl, JH-[1,3,4]oxadiazol-2-one, oxazol-5-yl, tetrazol-S-yl, 1 H­

letrazol-5-ylmethyl , 1-me lhyl-1-{ 1 H-lelrazol-5-yl).ethyl , 

3H-(1,3,4]oxadiazol-2-one, H-C(=N-OH)-, CH3-C(=N-OH)-, H2N-, (CH,)2N-. 

D· 0 .. 
HO HO.,C)-_/~' 

CH,OCH,CH2NH-, 

-H0-0-CH,CH,NH-, 

HOCH2CH2NH-, 

c~. 
0 ·90· ,, _..N 

•' 0 ' , 

"' 0 

H02C-CF2-, CH,CH,S02NHC(=O)-C(CH,)r, PhCH,SO,NHC(=O)-C(CH,),-, 

CH,CH,SO,NHC("O}-CF2-, H,N-C(=O)-, CH,NHC(=O)-, (CH3)2NC(oo0)-, 

(CH3),NCH2CH2NH-C(=O)-, H02CCH2NH-C(=O)-, H02CCH(CH3)NH-C("O)-, 

HO,CCH(CH{CH,h)NH-C(=O}-, HO,CCH(CH,CH[CH,},)NH-C("O)-, 
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CH,-0-NH-C("(I)-, 0-0-C('"())-, 0-C("())-, 
CH,,CH,NH-C(=0)-0-, H,N-SO,...., CH3NHS02-, CH,CH2NHSD,,--, (CH,),CHNH-SO:r. 

CH3CH2NH-C(=O)-CH2-0-, (CH,)2CHNH-C(=O)-CH,-O-, (CH3),NCH2CH2NH-C(=O)­

C(CH:i),-0-, CH,,-C(=O)-NH-S02-, CH3CH,...O-C(=O)-NH-, CH,-0-C(=O)-NH-502-, CH3-

0-N(CH,)-C('=O)-, CH,-0-NH-SO,_ CH3 -SO,--NH-C(=O)-, CH,SO,-N(CH,)-C(=O)-, 

CH3-S02-NH-, CH3-C('=O)-NH-, CH,,0-CH,-C(=OJ-NH-, CH3CH2NH-C(=O}-NH-, H02C­

CH,CH,--, HO,,C-CH(CH,)-, H02C-C(CH,),.., H02C-CH2-0-CH,-, benzyl, NC-CH,-, 

HOCH2-, HOCH,CH:r, HO-CH(CH3)-, HO-C(CH3)r, H2NCH2-, (CH,)2NCH2CH2NHCH.,-, 

HO,C-CH(CH,Ph)-NHCHr, HO,C-CH(CH,OH)-NHCH,-, 

0-CH,NH-Of,-• 

H,N-C(=NH)-NH-O-CH2-, CH,OCH2-C(=O)-NH-CHr, HOCH,NH-C(=O)-CH,-, CH,­

C(=O)-NH-CH,--, CH,,-C("O)-NH-CH2CH2-, HOCH2CH,NH-C(=O)-CH2CH2-, CH;-0-

C(=O)-NH-CH:r. CH,SO:rNH-CH,-, H,N-C(=NH}-NH-0-CH:r, 
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or an N-0xide thereof, or an ester prodn..ig thereof, or a pharmaceutically acceptable sal~ 

hydrate, or solvale (hereof_ 

15_ The compound ac:mrding to claim 1 wherein cy2 is cyciohex-1-enyl; or an N-0xTde 

(hereof, or an ester prodrug thereof, or a pharmaceutically acceptable salt, hydrate, or 

solva\e thereof_ 

16. The compound according to claim 1 wherein Cy' is naphlhyl or phenyl, each of which is 

optionally substituted by one lo three of the same or different groups of C1.2o-alkoxy, (C1-

C,)-alkyl, hydroxy, cyano, halogen, halo-C1.,.,..alkory, hal[J-C,_,,0-alkyl, n~ro. Y1Y2N-, 

Y'v'N-SO,--, c._,,-aryl or 5-14 membered heleroaryl, wherein the 4.14-aryl is opllonally 

substituted by C 1.,0-all<yl or hydroxyl-C,_20-alkyl, and the 5-14 membered heterwryl is 

optionally subslituled by C1.;io-alkyl; or an N-oxide thereof, or an ester prod rug thereof, or 

a pharmaceutically acceptable salt, hydrate, orsolvate thereof. 

17_ The compound according to claim 1 wherein C/ is naphlhyl or phenyl, each of which Ts 

optionally substituted by one to three of same or different groups of melhoxy, ethoxy, 

methyl, elhyl, bromo, chloro, ftuoro, F2HCO-, F3CO-, F3C-, amino, H,N-SO,-, cyano, 

hydroxy, nitro or 5-melhyl-[1,3,4]o:<adiazol-2-yl; or an N--oxide thereof, or an ester prodrug 

thereof, or a pharmaceutically acceptable sal~ hydrate, or solvate thereof. 

18. The compound according to claim 1 wherein Cy' is benzo[1,3]dioxol-5-yl, 1H-indol-3-yl, 

1 H--indol--5--yl, imidazol--4-yl, 1H-indol-3-yl, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, or thien-2-

yl, each of which is optionally substituted by one to three of same or different groups of 

c,_~lkoxy, halo, or hydroxy: or an N--oxide thereof, or an ester prodrug thereof, or a 

pharmaceutically acceptable salt, hydrate, or solvate thereof. 

19_ The compound according to claim 1 wherein L' is a bond; or an N--oxide thereof, or an 

esler prod rug thereof, or a pharmaceutically acceptable sail, hydrate, or solvate thereof_ 

20. The compound according lo claim 1 whereTn the compound is of Formula (II) 

' ~Cy 
HN 

cy'~OCH, 
fonnula (II) 

or an N--oxide thereof, or an ester prod rug thereof, or a pharmaceutically acceptable sal~ 

hydrate or solvate thereof. 

21. The compound according to claim 20 wherein Cy' is phenyl or phenyl substijuted by one 

to three of same or different substituent groups of: 

formyl c,_20-alkyl-C( = 0), C,_ 1.-alkenyl-C( =0) , C,. 1,.--alkynyl-C( =O ), c,_ 10-<:ycloa I kyl-C ( =O), 

c,,_10--cycloalkenyl-C(=O), 3-10 membered helerocyclyl-C(=O), 3-10 membered 
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heterocyclenyl-C("O), c,=alkylsulfonyl, carboxy, cyano, halo, 5-14 membered 

heteroaryl, hydroxy, 3-10 membered heterocyclyl, R2-C(:N-OR')-, Y'Y'N-, Y'Y'NC(=O)-, 

Y 1Y2NC( "O )-0", Y 1 Y'N-SO,--, Y 'Y'N -C( =0)-{ C1 -C.)-alkylene-Z 1 -, C1_,,,,..alkyl-C( = 0)­

N(R5j-SD..--, c ,...,-a lkyJ-0-C("O )-N ( R"}-so,-. c,_,,,-alkyl-0-N (R")-so.-' c,_.,,-a I kyl-SO,­

N(R')-C{ =O )-, C1_20-al kyl-SO,N(R5
)-, R" -C{=O )-N(R5)-, C 1.,,,-alkyl-NH-C( =O )-N H-: 

c,_,o-alkenyl, which is optionally subst~uted by C1_,o-alkoxy; 

C1_20-alkoxy, whTch is optionally subst~uted by carboxy or 5-14 membered heteroaryl; or 

c,_,,,-alkyl, which Is optionally substituted by halogen, carboxy, cyano, 5-14 membered 

heleroaryl, hydroxy, R"-C(=O)-N(R')-, R" -SO,--N(R5)-C(=OJ-: or c,_,.,-1:1lkoxy, which is 

optionally substituted by carboxy: 

wherein 

the 3-10 membered heterocyclyl moieties in the substituent groups are optionally 

independenHy subs!Ttu!ed by hydroxy, amino, c,_,.,-alkyl, c,.20-alkoxy, oxo, carbory, C r-:ro­

alkoxycarbonyl or R"-SOrN(R5)-C(=o0)-; and 

the 5-14 membered heleroaryl moieties in the substituent groups are optionally 

independenUy substituted by hydroxy. amino. C1.oo-alkyl, c,~lkoxy, carboxy, c,_20-

alkoxyc:arbonyl or R' -S02-N(R°J-C(=o0}-; 

or an N-oxide thereof, or an ester prodrug thereof, ora pharmaceulically acceptable sail. 

hydrate, or solvate thereof. 

22. The rompound according to claim 20wherein Cy1 is phenyl or phenyl substiMed by one 

to three ol same or different substi!l.lent groups ol formyl, acetyl, cyano, me\hoxy, chloro, 

nuoro, hydroxy. rarbo~y. 5-amino-[1.3.4]oxadiazol-2-yl, 3-msthyl-isoxazol-5-yl, 3-melhyl­

[ 1, 2, 4 ]oxadiazol-5-yl , 5-melhyl-[ 1, 3, 4]oxad iazol-2-yl. 2-methyl-2H-lelrazol-5-y I ; 5-methyl-

2H-[ 1, 2, 4 ]triazol-3-yl, oxazol-5-yl, letrazol-S-yl, I H-lelrazol-5-ylmelhyJ. J-methyl-J-(1H­

tebazol-S-yl)-elhyl, H0N-. CH:r-NHC(=OJ-, CH3CH,NH-C(=o0)-0-CH30-CH=oCH-, CH,SO,, 

CH,CH,so,-. HO,C-CH,-0-, HO,C-C(CH,),-0-, H-C(=N-OH)-, CH;-C(=oN-OH)-, 

CH,OCH,CH,NH-, H,N-SO,-, CH,NHSO:r. CH3CH,NHSO,, (CH,),CHNH-SO,, 

CH,CH2NH-C(=O)-CH,O-, (CH,);.CHNH-C(=oO)-CH,-0-, CH,-C(=O)-NH-SO,-. CH,-0-

C(=O)-NH-SO,-, CH:rO-NH-SOr, CH,..SO,-NH-C(=O)-, CH,-SOrN(CH,)-C(=O}-, CH,­

S02-NH-, CH,-C(=O}-NH-. CH,O-CH2-C(=O)-NH-, CH,CH,NH-C(=O)-NH-, HO,C­

CH,CH,--, HO,C-CH(CH,)-, HO,C-C(CH,)2-. HO,C-CH,-0-CH,, HOCH,-, HO-CH(CH,)-, 

HO-C(CH3),, NC-CH,-, CH30CH,C(=O)-NH-CH,-. 

q, ,.tl (OJ 
o*~ y<., 

O<, 0 
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HO,C-CF,--, CH,CH,SO,NHC(=O)C(CH,).-. PhCH2S00NHC(=O)-C{CH,)2-, 

CH,CH,SO,NHC(=O)-CF,.., 

HO .C·· tto,c .C·· 

or an N-oxide thereof, or an ester prod rug thereof, or a phannaceulic:al~ acceptable salt, 

hydrate, or solvate thereof. 

23_ The compound according lo claim 20 wherein Cy' is benzimidazol-2-yl, benzimidazol-5-

yl, benzo[1,3]dToxol-5-yl, benzothiazol-B-yl, benzo[b]thlophen-2-yl, benzo[b]lhiophen-3-yl, 

1 H-benzolrlazol-B-yl, 2 , 3-<li hyd ro-benzo[ 1 , 4 ]dioxT n-6-yl , 2, 3-<li hydrobenzo fu1<1n-5-yl , 3, 4-

d ihydro-2H-benzo[1, 4 ]oxazi n-7 -yl, furan-2-yl, furan-3-yl, lmldazol-1-yl, 1 H-indazol-6-yl, 

indolin-5-yl, indol..:3-yl, indol-5-yl, indol-6-yl isoquinolin-5-yl, isoxazol-4-yl, [1,2,4]oxadiazol-

5-yl, [1,3,4]oxadiazol-2-yl, oxazof-5-yl, 2-oxo-1 H-pyridin-5-yl, phenyl, pyrazol-1-yl, 

pyrazol-3-yl, pyrazol-4-yl, pyrid-3-yl, pyrid-4-yl, thiazol-2-yl, quinolin-3-yl, quinolin-6-yl, 

quinolin-B-yl, lhlen-2-yl, thTen-3-yl or piperidin-1-yl, each of which ts optionally substituted 

with one lo lhree of same or different substituenl groups of: 

kirmyl C1.,.,-alkyl-C(=01 G,_15-alkenyl-C(:01 c,_,.-akynyl-C(:O), c,._,.,-cycloalkyl-C(=O), C3-

1o-eycloalkenyl-C(=O), 3-10 membered heterocyclyl-C(=O), 3-10 membered 

heterocycleny!-C(:O), carboxy, 5-14 membered heterooryl, R'-C(=N-OR3)-, Y'Y'NC(:Q)-; 

" 
C1.20-alkyl, which is optionally substituted by carboxy, 5-14 membered heteroaryl or 

hydroxy; wherein 

the 5-14 membered heteroaryl moieties in the subs\ijuentgroups are optionally 

Tndependenlly 

subsliMed by hydroxy, amino, C1_20-alkyl orC1 . .,,-alkoxy; 
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or an N-oxide thereof, or an ester prodrug thereof, or a pharmaceufically acceptable sal~ 

hydrate, or solvate thereof. 

24_ The compound according lo claim 20 wherein Cy1 is benzimidazol-2-yl, benzimidazol-5-

yl, benzo[ 1, 3 )dioxol-5-yl, benzo th iazol-6-yl, benzo[b]thiophe n-2-yl, benzo[b ]lh io phen-3-yl, 

1 H-benzotrTazol-6-yl, 2 ,3-dihyd ro-benzo[ 1, 4)dioxin-6-yl , 2,3-d ihydrobe nzof uran-5-yl, 3 , 4 -

dihydro-2H-benzo[1,4]oxazin-7 -yl, ruran-2-yl, furan-3-yl, imidazol-1-y!, 1 H-Jndazol-6-yl, 

lndolin-5-yl, indol-3-yl, indol-5-yl, indol-6-yl isoquTnolin-5-yl, isoxazol-4-yl, [1,2,4]oxadiazol-

5-yl, [1,3,4]oxadiazol-2-yl, oxazol-5-yl, 2-oxo-1 H-pyridin-5-yl, phenyl, pyrazol-1-yl, 

pyrw:ol-3-yl, pyrazol-4-yl, pyrid-3-yl, pyrid-4-yl, thiazol-2-yl, quinolin-3-yl, quinolin-6-yl, 

quinolin-8-yl, thien-2-yl, thien-3-yl or piperidin-1-yl, each of which is optionally subsl~uted 

with one to three of same ordifferenl subst~uent groups of formyl, acetyl, methyl, 

methoxy, carboxy, o:irazol-5-yl, tetrazol-5-yl, H02C-CH2- HOCH,-, HO-CH(CH,)-H-C(=N­

OH}-; H-C(=N-OCH0)-, CH0-C(=N-OH)-, CH,.-C(=N-OCH,}-, CH,NH-C(=O)-, 

r-"\ 0'¥0 
o\ 

1
N-q--0r or J .f-oi,-'; 

'----J HN~ -

or an N-oxida thereof, or an ester prodrug thereof, or a pharmaceutically ac::ceptable salt. 

hydrate, or solvale thereof. 

25. The compound according lo c::laim 20 wherein cy2 is naphthyl or phenyl, each of which is 

optionally substituted w~h one lo three of same or different substituen! groups of C '""" 

alkoxy, (C1-c,)-alkyl, hydroxy, cyano, halogen, helo-C1_,0-all<axy, halo-C1.2o-alkyl, n~ro. 

Y'Y'N-, Y1Y'N-S02-, C5-14-aryl or 5-14 membered heteroaryl, wherein the c,_,,-aryl is 

optionally substituted by a C1.20-alky! or hydroxyl-C,_20-alkyl, and the 5-14 membered 

heteroaryl is optionally subsl~uled by C1_20-alkyl; or an N-oxide thereof, or an ester 

prodrug thereof, or a pharmaceutically acceptable salt. hydrate, orsolvale thereof. 

26. The compound according to claim 20 wherein cy2 is naphthyl or phenyl, each of which is 

optionally substituted with one to lhree of same or different substituent groups of 

methoxy, methyl, ethyl, cyano, bromo, chloro, fluoro, F2HCO-, F,CO-, F,C-, n~ro or5-

melhyl-[1,3,4]01radiazol-2-yl; or an N-oxide thereof, or en esler prodrug thereof, or a 

pharmaceulically acceptable salt, hydrate, or solvale thereof_ 

27. The compound according to claim 20 wherein cy2 is cyclohax-1-eny!, benzo[1,3]dioxol-5-

yl , benzofuran--6--yl, 2, 3-di hyd ro-benzor uran-2-yl, 3,4-d ihydro-2 H-benzo[ 1, 4] 01razi n-2-yl, 

benzo[b]thlophen-2-yl, imidazol-4-yl, 1H-indoJ-3-yl, 1H-lndol-5-yl, naphlhalene-2-yl, 

isochroman-1-yl, pyridin-2-yl, pyridin-3-yl , pyridin-4-yl or lhien-2-yl; or an N-oxide thereof, 

or an ester prodrug thereof, or a pharmaceutically acceptable sal~ hydrate, or solvate 

thereof. 

26. The compound according to claim 20 wherein cy2 is benzo[1,3]dioxol-5-yl, 2,2-

dTlluorobenzo[1,3]dioxol-5-yl pyridin-4-yl or !hien-2-yl; or an N--0xide thereof, or an ester 

prod rug thereof, or a pharmaceutically acceplllble sail, hydrate, or solvale thereof. 
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29. The compound according to claim 20 wherein Cy1 is phenyl, which is optionally 

substituted w~h one lo three same or different subsl~uent groups of: 

formyl c ,.ro-alkyl-C("O), C,.1.-alkenyl-C(=O), c,_15-alkynyl-C(=O), e:,,.,-cycloalkyl-C{=O), 

~10-c:ycloalkenyl-C(=O), 3-10 membered helerocyclyl-C(=O), 3-10 membered 

heterocyclenyl-C("O), carboxy, cyano, halo, 5-14 membered heteroaryl; 3-10 membered 

heterocycly~ hydroKY. R2-C(=N-OR')-, Y1Y2NC(=O)-, Y'Y2NC(=O)-O-, C1.20-all<yl-O­

C("O)-N(R'J-S02-, C1.20- alkyl-S02-N(R5)-C(=O)-; 

C1=alkoxy, which is optionally substituted by carboxy or 5-14 membered heleroaryl; or 

C1.;ro-alkyl, Which Ts optionally subsliluled by halogen, carboxy, 5-14 membered 

heteroaryl, hydroxy, R6-C(=O)-N(R5
)-, R'-S00-N(R5)-C(=O)-; or c,...,-alkoxy, which is 

optionally subst~u\ed by carboxy; 

wherein 

the 3-10 membered heterocyclyl moieties in lhe substituentgroups are optionally 

independently substituted by hydroxy, amino, C1_,o-alkyl, C1.,,,-alkoxy. oxo, carboxy. c,_,.,­

alkoxycarbonyl or R' -SO,..N(R°)-C(=OJ-: 

\he 5-14 membered heleroaryl moieijes in the subst~uent groups are optionally 

independently subst~uted by hydroxy. amino, C 1~1kyi, C1.,,,oalkoxy, carboxy, C,_­

alkoxycarbonyl or R' -SO,..N{R'}-C(-0)-; 

or an N-oxide \hereof. or an ester prod rug thereof. or a pharmaceutically acceptable sal~ 

hydrate, orsolvate thereoL 

30. The compound according to claim 20 wherein Cy1 is phenyl, which ls optionally 

subs~!uted with one to three of same or different subslltuent groups of formyl. methoxy, 

carboxy. chloro, nuoro, cyano, letrazol-5-yl, 1H-lelrazol-5--ylmethyl. HO,C..CH,0-. HO,,C-­

C(CH,),-0-, H-C(=N-OH)-, CH,NHC(=O)-, CH,CH,,NH-C(=0)-0-. CH,,-0-C(=O)-NH-SO,... 

CH,-SO,,-NH-C(=O)-, H02C-CH(CH3}-, HO,,C-C(CH,)2-, HO,,C-CH,-0-CH;-, HOCH;-, 

0 ·90 
'' ,.N •' 0 ' • 
c~ o 

• 
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H02C-CF2-. CH3CH2SO,NHC("O)-C(CH,)z-, PhCH,SO,NHC(=O}-C(CH3),..., 

CH,CH,SO,NHC(=O)-CF,-, 

or an N~xTde thereof, or an ester prod rug !h11reof, or a pharmaceutically acceptable salt, 

hydrate, or solvale thereof. 

31. The wmpound according lo daim 20 wherein Cy' Ts: 

b- "'' . Q-. 
0 0 

0\0{_ 

b-· 

-b-· 
·~ 

0-· 

b-' 
• 
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or an N-0xide thereof, or an ester prodrug thereof, ora pharmaceu~cally acceptable salt, 

hydrate, or solvale thereof. 

32_ The compound according to claim 20wherein Cy' is 1H-benzotriazol-6-yl, 1H-indazol-6-

yl, indol-5-yl, indol-6-yl, 2-oxo-1 H-pyrTdin-5-yl, quinolin-6-yl, quinolin-3-yl, thlen-2-yl, lhien-

3-yl or 1-piperidin-1-yl, each of which Ts optionally substnuted by one lo three of same or 

different groups of formyl c,..,0-alkyl-C(=O), c,_,,,alkenyl-C(=O), C,. 1~lkynyl-C(=O), c,_10-

cycloalkyl-C(=O), C:i.-1o-C)!Cloalkenyl-C(=O), 3-10 membered heterocyclyl-C(=O), 3-10 

membered heterocyclenyl-C(000), carboxy, letrazol-5-yl; R'-C(=N-OR')-, Y'Y"NC(=O)-; or 

C1.,.,.alkyl, which is opfionally substituted by carboxy or hydroxy; or an N-oxide thereof, or 

an ester prodrug thereof, or a pharmaceutically acceptable sail, hydrate. or solvate 

thereof. 

33_ The compound according to claim 20 wherein Cy' is 1H-bsnzotriazol.0-yl, 1H-indazof-6-

yl, indol-5---yl, indol-0-yl, 2-oxo-1 H-pyridin-5-yl, quinolin-0-yl, qulnolin-3-yl, thien-2-yl, lhien-

3-yl or 1-piperidin-1-yl, each of which is optionally substituted by one to three of same or 

different groups of formyl, carboxy, telrazol-5-yl, H-C(=N-OH)-, CH:r:;(=N-OH)-. CH0-NH­

C(=O)-, H02C-CH2-, or HO-CH2-; or an N-oxide thereof, or an ester prod rug thereof, or a 

pharmaceutically acceptable salt, hydrate, or solllate thereof_ 

34. The compound according to clalm 20wherein Cy' is: 

h . 
fr , o o-0-, ycT' , fr' , l(:; , re:; , 

H -H CH1NJ1gS S 

I 
N,OH 0 0 -N 0 

. H ba H 
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K)-, 
'!('' 

ro-. 
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or an N-oxide thereof, or an ester prodrug thereof, ora pharmaceu~cally acceptable sal~ 

hydrate, or solvate thereof_ 

35. The rompound according to claTm 20whereTn cy'- is 4-chlorophenyl, 2,4-dichlorophenyl, 

2,6-dich lorophen yl, 2, 6-difluorophenyl, '2-Huoro-6-c:h lorophenyl , 3-fluoro-4-

methoxyphenyl, 4-nuorophenyl, 2-nuoro-4-lriftuoromethylphenyl, 4-melhoxyphenyl, ~­

nnrophenyl, 2,2-diftuorobenz:o[1,3]dioxol-5-yl or 4-trinuoromethoxyphenyl: or an N-oxide 

thereof, or an ester prod rug thereof, or a pharmaceutically ac::ceptable sal~ hydrate, or 

solvate thereof. 

36. The compound according lo claim 1, which Ts 3-{6-[2-(3-Huoro-'1-melhoxy-phenyl)­

ethylamino]-2-melhoxy-pyrimidin-4-yl}benzonitrile, [6-(3-amino-phenyl)-2-methoxy­

pyrimidin-4-ylH2-{4-methoxy-phenyl)-ethyl]amine, :J.-{2-melhoxy-6-{2-{4-methoxy-phenyl}­

ethylamino]-pyrimidln-4-yl]-benzenesulfonamide, :J.-{2-methoxy-6-{2-{4-methol<)l-phenyl}­

e!hy!amino]-pyrimidin-4-yl}-N-melhyl-benzenesulfonamide, N-e!hyl-3-{2-melhoxy-6-[2-(4-

methoxy-phenyl)-elhylamino]-pyrimidin-4-yl}-benzenesulfonamide, N-methoxycarbonyl-3-

{2-melhoxy-6-{2-{4-melhoxy-phenyl)-ethylamino]-pyrimidin-4-yl]-benzenesulfonamide, 6-

(3-amino-phsnyl)-2-methoxy-pyrimidln-4-ylH2-{4-triftuoromethol<)l-phenyl)-ethyl]-amine, 

N-(3-(2-methoxy-6-[2-(4-lriftuoromelhoxy-phenyl)-elhylamino]-pyrimidin-4-yl}-phenyl)­

acetamide, N-(3-{2-melhoxy-6-{2-{4-melhoxy-phenyl}-ethylamino]-pyrimidin-4-yl)-phenyl)­

acetamide, (:J.-{2-methoxy-6-[2-(4-methoxy-phenyl}-ethylamino]-pyrimidin-4-yl}-phenyl}­

ca rba mic acid ethyl aster, 3-{6-[2 -(2 , 4-diftuoro-ph e nyl}-eth ytamino ]-2 -m ethoxy-pyrimid in-

4-yl}-be nzoic acid, 5-{2-m ethoxy-6-{2-( 4-melhoxy-ph enyl)-ethylamino ]-pyrim id in-4 -yl}-
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lhioph e ne-2 -carboxyl ic acid 5-{2-m ethoxy-6-[2 -( 4-methoxy-phenyl)-elhylam i no ]-pyrimidin-

4-yl)-thiophene-2 -carbald ehyd e, 4-{2-me\hoxy-6-[2-(4-melhoxy-phenyl)-e\hylamino]­

pyrimidin-4-yl}-lhiophene-2-carbaldehyde, [6-(3,5-dimethyl-isoxa~ol-4-yl)-2-melhoxy­

pyrimidin-4-yl]-[2-(4-methoxy-phenyl)-ethyl]-amine, [2-melhoxy-S-(5-methyl-thiophen-2-

yl)-pyrimidin-4-yl]-[2-(4-melhoxy-phenyl)-ethyl]-amine, [2-(4-melhoxy-phenyl)-ethyl]-[2-

me\hoxy-6-( 1 H-pyrazo 1-4 -yl )-pyrim kl i n-4-yl]-a m ine, (6-isoq uinol in-5-yl-2-methoxy-

pyn· mi cfn -4-y Q-[ 2-{ 4-ms tOOxy-p heny Q-ethy I ]-amine, ( 5-{2 -me\hoxy-6-(2-( 4-melhOKY­

phenyl)-ethylamino ]-pyrimid i n-4-yl}-!hiophen-2 -yl)-melhanol, (3-{2-me!hoxy-6-(2-(4-

methoxy-phenyl}-clhylamino]-pyrimidin-4-yl}-lhTophen-2-yl)-melhanol, (3-{2-melhoxy-6-[2-

(4-melhoxy-phenyl)-elhylamino]-pyrimidin-4-yl}-phenyl)-melhanol, (3-{6-[2-(2-<:hloro-6-

fiuoro-phenyl)-elhylamino]-2-melhoxy-pyrimidin-4-yl}-phenyl)-me\hanol, [2-{4-melhoxy­

phenyl)-elhyl]-(2-methoxy-6-quinolin-6-yl-pyrimidin-4-yl)-amTne, (2-(4-melhoxy-phenyl)­

elhy~-{2-melhoxy-6-q uinolin-3-yl-pyri midin-'1-yl)"Bmine, [ 6-( 1 H-I nd o 1-5-yl)-2-m elhoxy-

pyrT midin-'l-yl]-!2-( 4 -me[hoxy-phenyl )-ethyl]-a mine, N-(2-{2-me\hoxy-6-{2-(4-melhoxy­

phenyl)-ethylamino]-pyrimidin-4-yl}-phenyl)-methanesulfonamide, 4-{2-methoxy-6-[2-(4-

methoxy-phenyl)-elhylamino]-pyrimidin-4-yl}-benzamide, (2-melhoxy-$-{1-melhyl-1 H­

indol-5-yl)-pyrimidin-'1-yl]-[2-(4-methoxy-phenyl)-elhyl]-amine, (6-benzo[b]lhiophen-2-yl-2-

methoxy-pyrimidin-4 -yl)-[2 -( 4-melhoxy-ph enyl)-elhyl]-am ine, 1 -( 4-{2-methoxy-6-[2-( 4-

methoxy-phe nyl)-elhylamino ]-pyrim id i n-4-yl)-phe nyl)-etha none, [6-(3-methanesutfonyl­

phenyl)-2-methoxy-pyrimTdin-4-ylH2-(4-methoxy-phenyl)-elhyl}-amine, [6-(2,3-dihydro­

benzofuran-5-yl)-2-methoxy-pyrimidin-4-yl]-{2-{4-methoxy-phenyl)-elhyl]"Bmine, [2-

melho)[)'-6-{4-morpholin-4-yl-phenyl)-pyrimidin-4-yl]-[2-(4-methoxy-phenyl)-ethyl]"Bmine, 

(6-{4-dimelhylamino-phenyl)-2-melhoxy-pyrimidin-4-yl}12-(4-methoxy-phenyl)-ethyl]­

amine, 2,2'-dlmelhoxy-N'6",N'6~ -bis-(2-{4-methoxy-phenyl)-elhyl]-[4,41bipyrimidinyl-6,6'­

diamine, [2-methoxy-6-(5-oxazol-5-yl-lhlophen-2-yl}-pyrimidin-'l-ylH2-{4-methoxy­

phenyl)-ethyl}-amine, 2-melhoxy-$-{3-oxazol-5-yl-phenyl}-pyrimidin-4-yl]-[2-{4-melhoxy­

phenyl)-elhy~-amlne, [6-(5-difiuoromelhyl-lhiophen-2-yl)-2-methoxy-pyrimidin-'l-yl]-[2-{4-

methoxy-ph enyl)-elhyl]-am ine, [2-( 4-methoxy-p henyl)-elhyl]-[2 -methoxy-6-(5-pyrrolidi n-1-

ylmethy!-thiophen-2-yl)-pyri midin-4-y a-amine, 6-{4-fiuoro-3-[(2-me\hoxy-elhylamino)­

melhyl}phenyl}-2-methr:#:f-pyrimidin-4-yl)-[2-{4-methoxyphenyl)-ethyl]-amine. 4-[2-{3-{2-

me\ho)[)'-6-{2-(4-methoxy-phenyl)-ethylamino]-pyrimldin-4-yl)-benzylamlno)-elhya-phenol, 

N-(2-Huoro-5-{2-melhoxy-6-[2-(4-methoxy-phenyl)-elhylamino]:pyrimTdin-'l-yl}-benzyl}-

N'. N' -dimethyl-elhane-1,2-d ia mine, [6-( 1 H -benzoimidazol-5-yl)-2-melhoxy-pyrimidin-4 -yl]­

[2 -( 4-meth oxy-phenyl)-elhyl]-am T ne, [6-(1H-benzotriazol-5-yl)-2-methoxy-pyrimidin-4-yl]­

[2-(4-melhoxy-phenyl)-elhyl]-amine, 6-{2-melhoxy-6-[2-{4-melhoxy-phenyl)ethylamino]­

pyrimidin-4-yl)-3H-benzooxazol-2-one, [2-(3,4-dimelhoxy-phenyl)-ethyl]-[6-(3,4-

dlmethoxy-phenyl)-2-isopropoxy-pyrimidin-4-yl}-amine, [6-(3,4-dlmelhoxy-phenyl)-2-

ethoxy-pyrimidin-4-yl]-[2-{3,4-dlmethoxy-phenyl)-ethyl]-amine. 2-fiuoro-5-{2-methoxy-6-(2-

( 4-melhoxy-ph e nyl)-ethylam T no ]-pyri m Tdin-4-yl}-be nzoic acid , 3-{6-{2-{2-chloro-8-fi uoro­

ph enyl)-elhy Jamino]-2-methoxy-pyrim idi n-4-yl}-benzoic acid, 2-methoxy-5-{2-methoxy-6-

[2-{ 4-m elhoxy-phenyl)-ethylam T no ]-pyrim id i n-4-yl)-benzolc acld , [2-melhoxy-6-{ 1-oxy­

pyridi n-3-yl )-pyrimidin-4 -yl}-{2 -( 4-methoxy-phenyl)-e thyl]-a mine, [2-{2,2-difiuoro-

benzo[ 1,3]dioxol-5-yl)-elhyl}12-methoxy-$-{ 1-oxy-pyrid i n-3-yl}-pyrim Tdin-4-yl}-amine, 2-(3-
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{2-melhoxy-6-[2-{4-me\hoxy-phenyl)-elhylamino}-pyrimidin-'l-yl}-phenoxy)-2-melhyl­

propionlc acid ethyl esler. ( 3-(2-me\hory-6-[2-( 4-rnelhoxy-phenyl)-ethylam i no }-pyri m Tdin-

4-yl}-phenoxy)-acelic acid methyl ester, ( 3-{6-[2-(2, 4-dichloro-phenyl)-ethylam T no ]-2 -

methozy-pyrT midin-4-yl}-phen oxy)-acelic acid methyl ester, (5-{6-[2 -(2 -ch loro-6-n uoro­

phenyl)-ethylamino ]-2-melhoxy-pyrimid i n-4-yl}-2 -oxo-2 H-pyridin-1-yl)-ace tic acid methyl 

ester, (3-{6-[2-(2,4-dichloro-phenyl)-e\hylamino]-2-me\hoxy-pyrimidin-4-yl}-phenoxy)­

acetonitrlle, (3-{s.{2-(2-chloro-6-fluoro-phenyl)-elhylamino]-2-melhoxy-pyrirnidin-4-yl}­

phenoxy)-aoe!onijrife, 2-(3-{2-melhoxy-$.{2-(4-melhoxy-phenyl)-ethylamino]-pyrimidin-4-

yl}-phenoxy)-2-methyl-propionic acid, (3-{2-methoxy-6-[2-(4-methoxy-phenyl}-

elh yla mi no ]-pyrim id i n-4-yl}-phenoxy)-acetic acid, ( 5-{6-[2-(2...:hloro-6-Huoro-phenyl )­

elhylamino ]-2-methoxy-pyrimidin-4-yl}-2 -oxo-2H-pyridin-1 -yl)-acetic acid . 2 -{3-{6-{2-(2, 4 -

dichloro-phenyl)-e\hylamino]-2-me!hoxy--pyrimidin-4-yl}-phenoxy)-2-melhyl-propTonicacTd, 

2...:hloro-5-{2-melhoxy-6-[2-{4-methoxy-phenyl)-ethylamino]-pyrimklin-4-yl}-benzoicacld, 

[2-(4-me\hoxy-phenyl)-ethyl]-(2-melhoxy-6-[3-{1H-telrazol-5-yl)-phenyl]-pyrimidin-4-yl}­

amine, [2-(4-methoxy-phenyl)-alhyl]-{2-methoxy-6-(3-(1H-tetrazol-5-ylmelhyl)-phenyl]­

pyrim idin-4-yl}-amine, {2 -methoxy-6-[ 4-melhoxy-3-( 1 H-lelrazol-5-yl)-p henyl]-pyrim id in-4-

yl}-[2-( 4 -methoxy-phe nyl)-eth yl]-am T ne, N-(3-(2-me!hoxy-6-[2-{4-melhoKY-Phenyl)­

ethylamino]-pyrimldin-4-yl}-benzoyl)-melhanesulfonamide, 3-{6-[2-(3,4-dimethoxy­

phenyl)-elhyla mi no ]-2-melhoxy-pyrimidin-4 -yl}-N-{2-pyrrolidin-1 -yl-ethyl)-benzamide, 2-

Huoro-5-{2-methoxy-6-[2 -( 4-methoxy-phenyl)-ethylamino ]-pyrimidin-4-yl}-benzaldehyde 

oxime, 3-{2-methoxy-6-[2-(4-methoxy-phenyl)-elhylamino]-pyrimidin-4-yl}-benzaldehyde 

oxlme, 2-methoxy-5-{2-methoxy-6-[2-{4-melhoxy-phenyl)-ethylemTno}-pyrlmidin-4-yl}­

benzaldehyde oxime, 3-{2-melhoxy-6-[2-(4-methoxy-phenyl}-ethylamino]-pyrimidin-4-yl}­

thiophene-2-carbaldehyde oxTme, 1-(5-{2-melhoxy-6-[2-(4-me!hoxy-phenyO-elhylamino]­

pyrimidin-4 -yl}-thiophen-2 -yl)-ethanone oxlme. 5-(2-m eth oxy-6-[2-( 4-melhoxy-ph enyl)­

ethylam lno ]-py rimid i n-4-yl}-thiop hene-2-ca rba ldehyde oxime, [6-{3-aminomethyl-4-Huoro­

pheny0-2-methoJcy-pyrimklin4-yl]-[2-(4-methoxy-phenyl)-ethyl]-amine, N-(2-Fluoro-5-{2-

methoxy-6-[2-{4-methoxy-phenyl)-ethylamino]-pyrimidln-4-yl}-benzyl)-2-methoxy­

acelamide, [2-methoxy-6-(J-methoxy-phenyl)-pyrimidin-4-yl]-[2-(4-methoxy-phenyl)-2-

methyl-propy~-amine, 5-{6-[2-(2-c:hloro-6-Huoro-phenyl)-ethylamino]-2-methoxy-pyrimidin-

4-y I}-1 H-pyridi n-2-one, 5-{6-{2-{2-chloro-6-Huoro-phenyl}-ethylamino]-2-melhoxy-

pyrimid in-4-yl}-1 :( 5-oxo-4 ,5-d ihydro-[ 1 ,3,4 ]oxadiazol-2 -ylmethyl)-1 H -pyrid i n-2 -one, 3-(3-

{6-[2-(2, 4-dichloro-phenyl)-ethylamino ]-2 -methoxy-pyrimid in-'1-yl-phenoxyme\h yl)-'1 H-

[ 1 ,2,4 ]oxadlazol-5-one, 3-(3-{6-[2 -(2 -c:h loro-6-Huoro-p henyl)-elhylamin o]-2-m ethoxy-

pyrim Tdln-4-yl}-benzyl)-'1 H-[ 1,2. 4 ]oxed iazol-5-one, 3-(3-{6-[2-{2...:hloro-6-Huoro-ph e nyl)-

e lhylamino]-2-methoxy-pyrim idin-'1-yl}-phenoxyme!hyl}-4H-[ 1, 2, 4]oxad iazol-5-one, 3-{2-

melhoxy-6-[2-( 4 -meth oxy-phenyl )-ethylaml no]-pyrlmidin-4-yl}-benzoic acid, 3-{2 -melhoxy-

6-[2-( 4 -lriftu orome!hoxy-phen yl)-elhylem I no }pyri midin-4 -yl}-benzoic acid , [2-(3 , 4-

dim e!hoxy-phen yl)-elhyl]-(2-melhoxy-6-lhiophen -2-yl-pyrimidi n-4-yl)amine, [2-{3,4-

dimelhoxy-phenyl)-elhyl]-(6-furen-2-yl-2-methoxy-pyrimidin4-yl)-amine, (6-blphenyl-'1-yl-

2-melhoxy-pyrimidin-'1-yl)-[2-(3,4-dimethoxy-phenyl)-ethyl]-amlne, 3-{6-[2-(4-Huoro­

phenyl)-ethylam T no J-2 -methoxy-pyrim Tdin-'1-yl}-benzoic acid, 3-{2-melhoxy-6-12-( 4-

methoxy-phenyl)-ethyle mino]-pyrimid in-'1-yl}-benzamid e, 1-(3-{2-methoxy-6-[2-(4-
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melhoxy-phenyl)-ethylamino]-pyrTmidin-4-y1)-phenyl)-ethanone, 3-{6-[2-(2,4-dichloro­

phenyl)-elhylamino]-2-methoxy-pyrimTdin-4-yl)-phenol, 2-fluoro-6-{2-methoxy-S-{2-(4-

methoxy-phenyl)-ethylamino]-pyrimidin-4-yl}-benzaldehyde, 3-{6-[2-(3,4-dimelhoxy­

phenyl)-ethylamino]-2-melhoxy-pyrimidin-4-yl}-benzoTc acid, 3-{2-melhoxy-6-[2-(4-

me!hoxy-phenyl)-ethylamino]-pyrirnidin-4-yl)-thiophene-2-carbaldehyde, 1-(5-(2-methoxy-

6-[2-(4-me!hoxy-phenyl)-ethylamino]-pyrimidin-4-yl}-lhiophen-2-yl}-€thanone, 3-(6-[2-(4-

ch lorophenyl)-elhylam i no ]-2 -methoxy-pyrim idi n-4-yl)-ben~ok: acid , [2 -melhoxy-6-(6-

melhoxy-pyridin-3-yl)-pyri midin-4-yl]-[2-( 4 -meth oxy-p henyl)-elhyl]-am ine, 3-{2-methoxy-6-

[2-(4-methoxy-phenyl)-elhylamino}-pyrimldin-4-yl}-phenol, [2-(4-methoxy-phenyl)-e\hyl]­

(2-me!hoxy-6-pyridin-4-yl-pyrimidin-4-yl)-amine, 2-{2-me\hoxy-6-[2-(4-methoxy-phenyl)­

elhylam T no ]-pyrimid in-4-yl}-ph enol, (3- {2-methoxy-6-[2 -{ 4-me\hoxy-phenyl)-ethyla mino ]­

pyrim id i n-'1-yl}-phen yl)-aceton Tbrile, 3-{2-methoxy-6-(2-(4-melhoxy-phenyl)-ethylamino]­

pyrimidin-'1-yl}-bell2!onitfile, 3-{2-methoxy-6-[2-{4-melhoxy-phenyl)-ethylamino]-pyrimidin-

4-yl}-benzaldehyde, 3-{6-(2-(2--<::hloro-6-Huoro-phenyl)-ethylamino]-2-methoxy-pyrimidin-4-

yl}-benzaldehyde, 3-{6-[2-(2,4-dichloro-phenyl)-ethylamino]-2-methoxy-pyrimidin-'1-yl}­

benzoic acld, [2-methoxy-6-( pyrid in-3-yl )-pyrimid i n-4-yl]-[2 -( 4-methoxy-phenyl)-elhyl]-

am ine, 2-me!hoxy-5-{2-me!hoxy-6-(2-(4-melhoxy-phenyl)-elhylamTno]-pyrimidin-4-yl}­

benzaldehyde, 2--<::hloro-5-{2-me!hoxy-6-[2-{4-melhoxy-phenyl)-elhylamino]-pyrimidin-4-

yl}-benzoic acid ethyl ester. {2-methoxy-6-[3-(3-methyl-[1,2,4]oxadiazol-5-yl)-phenyl]­

pyrimil:lin-4-yl}-[2-(4-melhoxy-phenyl)-ethyl]-amine, {2-methoxy-6-[3-(5-melhyl-2H­

[1,2,4]lriazol-3-yl)-phenyl}-pyrimidin-4-yl}-[2-{4-melhoxy-phenyl)-ethyl]-amine, (2-

methoxy-6-!3-(3-melhyl-isoxazol-5-yl}-phenyl]-pyrimidin-4-yl}-[2-(4-melhoxy-phenyl)­

ethyl]-amine, {2-methoxy-6-[3-{5-me!hyl-2H-pyrazol-3-yl)-pheny~-pyrimidin-4-yl}-[2-(4-

methoxy-phenyl)-ethyl]-amine, [2-(3-nuoro-4-me\hoxy-phenyl}-ethyl]-(2-melhoxy-6-[3-(2H­

letrazol-5-yl)-phenyl]-pyrimidin-4-yl}-amine, 1-ethyl-3-(3-{2-methoxy-6-[2-{4-methoxy­

phenyl)-elhylamino]-pyrimidln-4-yl}-phenyl)-urea. 2-(3-{6-[2-{2,4-dichloro-phenyl)-

elhylem i nol-2-melho)[)'-pyrim Tdln4-y l}-phen oxy)-2-m ethyl-propionic acid ethyl ester, [2-( 4-

ch loro-phenyl)-1-m elhyl-elhyl]-[6-(3, 4-dime\hoxy-phe nyl}-2-m ethoxy-pyrimid in-4-yl]-

amin e, [2-melhoxy-6-(3-methoxy-phenyl)-pyrimidln-4-yl]-[2-(4-nitro-phenyl)-ethyl]-amine, 

[2-melhoxy-6-(3-melhoxy-phenyl)-pyrimidin-4-yl]-[2-{4-billuoromethoxy-phenyl)-elhyl]­

amine, [2-{2--<::hloro-6-fiuoro-phenylj-ethyl]-[2-melhoxy-6-(3-methoxy-phenyl)-pyrimidin-4-

yl]-amine, [2-methoxy-6-(3-melhoxy-phenyl)-pyrimidin-4-yl]-{2-lhk>phen-2-yl-elhyl)-amine, 

3-{2-{2-melhoxy-6-{3-methoxy-phenyl)-pyrT midin-4-yJamino]-ethyl}-1 H-indol-5-ol, [2-(6-

methoxy-1 H-indol-3-yl)-ethyl]-[2-meth oxy-6-(3-melhoxy-phe nyl)-pyrl m Tdin-4-yl]-a mi n, [2-

(5-methoxy-1 H-indol-3-yl)-ethyl)-[2-methoxy-6-(3-me\hoxy-phenyl)-pyrimidin-4-yl]-amine, 

[2-methoxy-6-(3-methoxy-phenyl}-pyrimidln-4-yl]-(2-pyridin-3-yl-elhyl}-amine. [2-(4-amino­

phenyl)-e!hyl}[2-methoxy-6-(3-methoxy-phenyl)-pyrimidin-4-yl]-amine, (4-methoxy­

benzyl)-[2-msthoxy-6-(3-melhoxy-phenyl)-pyrimidin-4-yl]-amTne, [2-methoxy-6-{3-

melhoxy-ph e nyl)-pyri m Tdin-4-y~-(3-p henyl-propyl}-amine, [2 -{ 1 H-J m ldazol-4-yl)-e!hyl}[2-

melhoxy-6-{3-melhoxy-phenyl}-pyrimid i n-4-yl]-am ine, (2S}-2-[2-melhoxy-6-(3-methoxy­

phenyl)-pyrimidin-4-ylamino}3-(4-methoxy-phenyl)-propionic acid, [2-melhoxy-6-(3-

msthoxy-phenyl)-pyrimidin-4-yl]-[2-(4-methoxy-phenyl)-elhyl]-amine, [2-me\hoxy-6-(5-

melhyl-[ 1 ,3 , 4 ]oxad iazo 1-2-yl)-pyrimidin-4 -y G-12 -( 4-methoxy-phenyl)-ethyl]-a mi ne, (2-
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methoxy-S-oxazol-5-yl-pyrimidin-4-yl)-f2-(4-melhoxy-phenyl)-<i\hyij-amine; 3-{6-{2-(2,2-

difluoro-benzo[ 1,3]dioxo 1-5-yl)-ethyla mino )-2-melhoxy-pyrim idin-4-yl}-benzoic acTd , [2-

(2,2-difluoro-benzo[1, 3]dioxol-5-yl)-ethyl]-(2 -methoxy-6-pyridin-3-yl-pyrimid in-4 -yl)-amine, 

N-(3-{6-{2-(4-di~uoromelhoxy-phenyl)-ethylamino]-2-methoxy-pyrimidin-4-yl)-phenyl)­

acetamide, [2-(4-difiuoromelhoxy-phenyl)-elhyl]-[6-(3-melhanesulfonyl-phenyl)-2-

melhoxy-pyrlmldln-4-yl]-amine, 3-{6-(2-(2-chloro-6-nuoro-phenyl)--!lthylarnino]-2-melhoey­

pyrimidin-4-yl}-phenol, [2-(2, 4-dich lo ro-phenyl}-elhyl]-{2-melhyl-{i-{3-{ 1-methyl-1-( 1 H­

telrazol-5-yl)-e thyl]-p henyl)-pyrimid in-4-yl)-amine, [2-Melhoey-6-(2-methoxy-benzyloxy)­

pyrimidin-4-yl]-[2-(4-methoxy-phenyl}-ethyU-amine, 2-(3-{6-(2-(2,4-dichloro-phenyl)­

ethyla mi no ]-2-methoxy-pyri midin-4-yl)-phenyl)-propion ic acid , 2 -(3-{6-(2-(2, 4-dTch Toro­

phenyl)-ethylaml no )-2 -methoxy-pyrimid in-4-yl}-phe nyl}-2-melhyl-propionic acid, 2-(3-{6-

[2-(2,4-dichloro-phenyl)-ethylamino]-2-melhoxy-pyrimidin-4-yl]-phenyl)-2-methyl-propionic 

acid 1-elhoxyca rbonyloxy-ethyl ester, 2-(3-{6-[2-(2,4-d ichloro-phenyl)-elhylamino ]-2-

me lhoxy-pyrT midin-4-yl}-phenyl)-2-methyl-propio nic acTd 2-dimethylamino-ethyl ester, {5-

{6-(2-(2-Huoro-4 -lrifluoromethyl)-phenyl)-ethylamino ]-2 -methoxy-pyrim idln-4-yl]-1 H-l ndol-

3-yl)-acetic acid, [6-( 1 H-indol-6-yl}-2 -methoxy-pyrimidln-4 -y0-[2 -( 4-methoxy-phenyl)­

ethyij-ammoniu m , [5-( 1 H-indazol-6-yl}-2-methoxy-pyrim idin-4-yl]-[2 -( 4-methoxy-phenyl)­

e\hy ij-am lne, 3-{6-(2-(2,6-dichloro-phenyl}-elhylamino]-2-methoxy-pylimidin-4-yl}-benzoic 

acid, 2-methoxy-5-{2-methoxy-6-[2-(4-methoxy-phenyl)-ethylamino]-pyrlmTdin-4-yl)­

benzonltrile, {J-{6-[2-(2-chloro-6-Huoro-phenyl)-elhylamino}-2-melhoxy-pyrimldin-4-yl}­

benzyloxy)-ace~c acid, (3-{6-{2-(2,4-dichloro-phenyl)-elhylamlno]-2-methoxy-pyrimidin-4-

yl}-benzoylam j no )-acetic acid ethyl ester, (3-{6-[2-(2 ,4-dich loro-ph enyl)-ethylamin o]-2-

melhoxy-pylimid in-4 -yl}-benzoylamino )-acetic acid, ethyl-carbamlc acid 3-{6-{2-(2,4-

dichloro-phenyl)-ethylamino]-2-methoxy-pyrimidin-4-yl}-phenyl ester, 5-(2-methoxy-6-[2-

( 4-methoxy-phenyl)-e1 hylam ino )-pyrim Tdin-4-yl}-lh ioph ene-2-carboJlylic acid, 5-{2 -

melhoJ1y-6-[2-(4-melhoxy-phenyl)-elhylamino]-pyrimidin-4-yl}-lhiophene-2-carboxylic acid 

melhylamide, {3-{6-[2-(3,4-dimethoxy-phenyl)-ethylamino)-2-methoxy-pyrimidin-4-yloxy}­

benzoic acTd methyl ester, N-[2 -(3-{6-(2 -(2 -fl uoro-4-hill uoromslhy 1-phenyl)-e lhylamino]-2 -

methoxy-pyrimidin-4-yl}-phenyl)-elhyl]-2-melhoxy-ace!amide, N-[2-(3-{6-(2-(2-lluoro-4-

triftuoromethyl-phenylelhylamino]-2-melhoxy-primidin-4-yl]-phenyl)-ethyl]-acetamide, [2-

(2-IJuoro-4-trilluoromelhyl-phenylHethyl]-[2-msthoxy-6-(3-oxiranylmethoxy-phenyl)­

pyrimidin-4-yl]-amins, 2-{3-[6-(2,2-dilluoro-2-phenyl-e!hylamino)-2-methoxy-pyrimidin-4-

yl]-phenyl}-2 -me\hyl-propionic acid, 2 -{3-{2-melhoxy-6-(2-[ 4 -( 5--melhyl-[ 1 , 3 , 4 ]oxad iazol-2 -

yl)-ph enyl]-elhylamino }-pyri midin-4-yl)-phen yl]-2-melhyl-propion ic acid, 5--(3-(6-[2-(3, 4-

d illuoro-phenyl)-elhyla min o]-2-melhoxy-pyrimldin-4 -yl)-phenoxymethyl)-1-elhyl-2, 4-

d ihydro-[ 1,2, 4]triazol-3-one, 2 -(2 -nuoro-5-{2 -melhoxy-6-[2-( 4-!rilluoromethoxy-pheny 1)­

ethylam T no )-pyrim ldin-4-yl}-phenyl}-2-melh yl-propionlc acid, 2 -(3-{2 -melhoxy-6-

[ (thio phen-3-ylme\hyl)-amino ]-pyrimid i n-'1-yl)-phenyl)-2 -melhyl-propionic acid, 2 -(3-(6-

[(benzo[b ]th iop hen-2-yl methyl]-amino ]-2-methyl-pyrim idin-4-yl)-phenyl)-2-methyl­

propion ic acid, 1-{6-[2-(2 ,4 -dTchloro-phen yl)-ethylamino ]-2 -methoxy-pyrimidin-4-yl)­

piperidine-3-carboxylic acld, 1-(3-{6-(2-(2,4-dichloro-phenyl)-e\hylamino]-2-methoxy­

pyrl midin-4-yl}-phenyl)-cyclopen laneC6 rboxyl ic acid, 3-{6-[2-(2, 4-dich loro-phe nyl)­

elhylamino ]-2-m ethoxy-pyrimidin-4 -yl}-benzoic acid 2-m orpholin-4-yl-elhyl ester, 3-{6-[2-
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(2, 4-dich loro-phen yl)-ethylamino ]-2-melhoxy-py rimidin-4-yl)-benzoic ac.id 2 -( 4-

me\hyl pi perazi n-1-yl)-ethyl aster, 3-{6-[2-(2, 4 -d ich loro-phenyl)-elhylam i no ]-2 -melhoxy­

pyrim Tdin-4-yl}-benzoic ac:id ethyl ester, (3-{6-[2-{2, 4-dichloro-pheny l).ethyl amino]-2-

methoxy-pyrimidin-4-yl)-phenyl)-methanol, {3'-chloro-4'-{2-{S-{:l-hydroxymethyl-phenyl)-2-

methoxy-pyrimidin-4-ylamino]-ethyl)-biphenyl-3-yl)-melhanol, 2-(3-(6-[2-(2,4-dichloro­

phenyl)-ethylamino]-2-methoxy-pyrimidin-4-yl)-phenyl)-2-methyl-propionic acld methyl 

ester, 4-(3-{B-{2-(2,4-dichloro-phenyl)-elhylarnino]-2-me!hoxy-pyrimidin-4-yl)-phenyl)­

telra hydro-pyran-4 -carboxylic acTd, N-{ 4 -(3-{6-[2 -(2 , 4-d ich loro-ph e nyl)-elhylam ino ]-2 -

ms!hoxy-pyrimidin-'l-yl)-phenyl}-telrahydropyran-4-carbony~-methanesullonamide, 4-(3-

{6-[2-(2,4-dichloro-phenyl)-ethylamino]-2-methoxy-pyrimidin-4-yl}-phenyl)-tetrahydro-

pyra n-4-ca rboxylic acTd ethyl ester. (3-{B-{2-(2, 4-dichloro-phenyl)-elhylam lno }-2 -meth oxy­

pyrim idi n-4-yl}-phenyl)-diftuoro-acelic elha nesu rro nic acid [2-( 3-{6-[2-(2. 4-dich loro­

phenyl)-ethylamino]-2 -methoxy-pyrT midin-4-yl}-phenyl)-2,2 -d ifi uoro-acetyl]-am ide, (3-{6-

[2-(2,4-dichloro-phenyl)-ethylamino]-2-methoxy-pyrimidTn-4-yl}-phenyl)-difluoro-acelic 

acid ethyl ester, (3-{6-[2-{2, 4-d ichloro-phen yl)-ethyla mi no ]-2-methoxy-pyrim Tdin-4-yl}-

ph enyl}-aceton itri le, (3-{6-[2-{2,4-dichloro-phenyl)-ethylamino]-2-melhoxy-pyrlmidin-4-yl}­

phenyl)-difi uoro-acetonitrile, [2-(2 ,4-dichloro-phenyl)-ethyl]-(6-{3-[ diHuoro-( 1 H-tetrazol-5-

yl}-methyl]-ph enyl}-2 -melhoxypyrim Tdin-4 -yl)-am ine, 2-{3-[6-(indan-1-ylamino)-2-me!hoxy­

pyrimid in-4 -yl]-p henyl}-2-melhyl-propionic acid , 2-{3-[6-(indan-2 -ylamino )-2-m eth oxy­

pyrimid in-4 -yl]-p henyl}-2-melhyl-propion ic acTd , N-[4-{3-{2-melhoxy-6-[2-( 4 -

lrifluoromelhoxy-phenyl}-ethylamino]-pyrimidln-4-yl}-phenyl)-tetrahydro-pyran-4-

ca rbo nyl]-melhanesu I fona mlde, 4 -(3-{2-methoxy-6-[2 -( 4-trifi uorom eth oxy-p henyl)-

ethyla m i no ]-pyrimidin-4-yl}-phenyl)-tetra hydro pyran-4-carboxylic acid me\hyl ester, 5-{6-

[2-(2,4-dichloro-phenyl)-elhyla mino]-2 -methoxy-pyrimidin-4-yl}-lh to phene-2 -carboxyl ic 

acid, 5-{2-Methoxy-6-{2-(4-triHuoromelhoxy-phenyl)-ethylamino]-pyrimidin-4-yl}-2,3-

dihyd ro-benzofuran-2-carboxyl ic acid , 2-(3-{6-[2 -{2, 4-dichloro-p henyl)-elhyla mlno J-2 -

methory-pyri midin-4-yl}-ph enyl)-2 -methyl-propion ic acid 2, 3-clihyd roxy-propyl ester. 2 -(3-

{6-{(2 ,3-d ihyd ro-benzofu ran-2 -ylmethyl)-amino ]-2-melhoxy-py rimid in-4-yl)-ph enyl)-2-

methyl-propionic acid, 2-(3-{6-[(isochroman-1-ylmethyl)-amino]-2-melhoxy-pyrimidin-4-yl}­

phenyl)-2 -methyl-propion ic acid, 2-(3-{2-m athoxy-6-[( 4-methyl-3, 4-dihyd ro-2H -

benzo[ 1 , 4 ]oxazln-2-ylmethyl}-am ino J-pyrim Tdin-4-yl}-phenyl}-2 -methyl-propio nic acid, 2-

( 3-{6-[ ( Benzofuran-5-ylmethyl)-amino ]-2-methory-pyrim Tdin-4-yl}-phenyl)-2-melhyl­

propion Tc acTd , N-(6-{6-[2-{2, 4-dichloro-phenyl)-ethylam ino]-2-malhoxy-pyrimid in-4 -yl}­

benzoth Tazol-2 -yl)-acetamide, ethanesu If onlc acid [2-( 3-{6-[2-(2 ,4-dichloro-phe nyl )­

elhylam ino ]-2 -methoxy-pyri midin-4-yl}-phen y l)-2 -methyl-p ropionyl]-amide, N-[2-(3-{6-[2-

(2,4-dichloro-phenyl)-elhylamino]-2-methoxy-pyrimidin-4-yl}-phenyl)-2-methylpropionyl]­

C-phenyl-methanesulfonamide, 2-(3-{6-[2-(2,4-dichloro-phenylrethylamino]-2-methoxy­

pyrim idT n-4 -yl}-phenyl)-2-melhyl-1-morpholin-4 -yl-propan-1 -one, 2-( 3-{6-[2-(2, 4 -dich loro­

phenyl)-elhy!am T no ]-2-methoxy-pyrimid i n-4-yl}-phenyl)-N-( tetrahydropyran-4-yl)­

isobutyramide, 2-(3-{6-{2-(2,4-dichloro-phenyl)-elhylamino]-2-methoxy-pyrimidin-4-yl}­

phenyl)-N-(1H-lelrazol-5-yl)-Tsobutyramide, 1-{6-[2-{2,4-dichloro-phenyl)-ethylamino]-2-

methoxy-pyri m idi n-4-yl}-p T peridine-4-carboxyl ic acid , 2-(2 -ch loro-5-{6-[2-(2, 4-dich loro­

ph enyl)-ethylamino }-2-methoxy-pyrimidin-4-yl)-p henyl)-propa n-2 -ol, 2-(3-{6-[2-(2,4-
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dtchloro-phenyl)-elhylamino]-2-methoxy-pyrimidin-4-yl}-4-nuoro-phenyl)-2-methyl­
propionic acid, or or an N-oxide thereof, or an ester prodrug thereof, or a 
pharmaceutically acceptable sal~ hyd1<1\e, orsolvate thereof. 

37. The compound or the pharmaceutically acceplable salt according lo claim 1, whTch is: 3-

{6-(2-(3-fluoro-4-melhoxy-phenyl)-elhylamlno]-2-methoxY-PYrimidin-4-yl}-benzonltrile; [6-

( 3-am ino-phenyl)-2-melhoxy-pyrimidln-4-yl}-{2 -{ 4-meth oxy-phenyl )-eth yl]am ine; 3- {2 -
methoxy-S-{2-{4-melhoxy-phenyl}-ethylamlno]-pyrimidin-4-yl}-benzenesulfonamlde; 3-{2-
methoxy-6-(2-{4-melhoxy-phenyl)-ethylamTnoJ-pyrimidin-4-yl}-N-methyl­
benzenesulfonamlde; N-e\hyl-3-(2-melhoxy-6-[2-(4-methoxy-phE>nyl)-elhylamino)­
pyrimidin-4-yl}-benzenesulfonamide; N-methoxyc:arbonyl-3-{2-methoxy-6-(2-(4-methoxy­
phenyl)-ethylamino]-pyrimidin-4-yl}-benzenesulfonamide; 6-{3-amino-phenyl)-2-mlllhoxy­

pyrimidin-4-yl]-!2-(4-trinuoromethoxy-phenyl)-ethyl]-amine; N-(3-{2-melhoxy-S-{2-(4-
trilluorumelhoxy-phenyl)-ethylamlno]-pyrimidin-4-yl}-phenyl)-acetamlde; N-(3-(2-methoxy-
6-{2-(4-me\hoxy-phenyl)-ethylamlno]-pyrimidin-4-yl}-phenyl)-acetamlde; (3-{2-melhoxy-6-
[2-( 4-m ethoxy-phenyl)-ethy Ta mino ]-pyrimidin-4 -yl}-phenyl}-carbam ic acid ethyl ester; 3-{6-
[2-(2,4-diHuoro-phenyij-elhylamino]-2-methoxy-pyrim idin-4-yl}-benzoic acid; 5-{2-

methoxy-6-[2-(4-melhoxy-phenyl)-ethylamino]-pyrimidin-4-yl}-thiophene-2-carboxylic acid 
trllluoroacetate; 5-{2-melhoxy-6-[2-{4-methoxy-phenyl)-ethylamino]-pyrimldin-4-yl}­
lhiophene-2-carbaldehyde; 4-{2-melhoxy-6-[2-(4-methoxy-phenyl)-ethylamino]-pyrimidin-
4-yl}-lhiophene-2-carbaldehyde; [6-{3,5-dimethyl-isoxazol-4-yl)-2-melhoxy-pyrimTdin-4-yl]­

[2-(4-methoxy-phenyl)-elhyl]-amine; [2-methoxy-6-{5-methyl-lhiophen-2-yl)-pyrimidin-4-
yl}{2-( 4 -m e thoxy-phenyl)-ethyl]-amine; [2 -( 4 -me thoxy-phenyl)-ethyl]-[2 -m ethoxy-6-{ 1 H­
pyrazo 1-4-yl)-pyrimidin-4-yl]-amlne: (6-isoquinolin-5-yl-2-methoxy-pyrimidin-4-yl)-[2-(4-
methoxy-phenyij-elhyl]-amine; (5-{2-methoxy-6-[2-{4-methoxy-phenyl)-ethylamino]­

pyrimldin-4-yl}-thiophen-2-yl)-methanol; (3-{2-methoxy-6-12-(4-methoxy-phenyl)­
elhylamino]-pyrimidin-4-yl}-thiophen-2-yl}-melhanol; (3-{2-methoxy-6-[2-(4-melhoxy­
phenyl)-elhylamino]-pyrimidln-4-yl}-phenyij-methanol: (3-{6-{2-{2-chloro-6-ftuoro-phenyl)­
ethylamino]-2-methoxy-pyrimidin-4-yl}-phenyl)-methanol: [2-(4-methoxy-phenyl)-ethyl]-(2-
methoxy-6-<julnolin-6-yl-pyrimidin-4-yl)-amine; [2-{4-melhoxy-phenyl)-ethyl]-(2-methoxy-

6-qu inolin-3-yl-pyrimidin-4 -yl)-amine; [6-( 1 H-indol-5-yl)-2-methoxy-pyrimklin-4 -ylH2-( 4-
m elh oxy-phenyl)-ethyl]-amlne; N-(2-{2-melhoxy-6-(2-{4-methoxy-phenyl)-elhylamino]­
pyrimidin-4-yl}-phenyl)-melhanesulfonamide; 4-{2-methoxy-6-[2-(4-methoxy-phenyl)­

ethylamino]-pYrimidin-4-yl}-benzamide; [2 -methoxy-6-( 1-melhyl-1 H-T ndol-5-yl)-pyrimldin-
4-yl]-[2 -( 4-melhoxy-phenyl}-ethyl]-a mine: (6-benzo[b]lhiophen-2-yl-2-melhoxy-pyrimidin-
4-ylH2-{4-melhoxy-phenyl)-ethyl]-amine; 1-(4-{2-melhoxy-6-[2-(4-methoxy-phenyl)­
ethylamino]-pyrlmldln-4-yl}-phenyl)-elhanone; [6-(J-methanesulfonyl-phenyl)-2-methoxy­
pyrimidin-4-yl]{2-(4-methoxy-phenyl)-ethyij-amine; [6-{2,3-dihydro-benzofuran-5-yl)-2-

methoxy-pyrlmidin-4-ylH2-(4-methoxy-phenyl)-elhylJ-amine; [2-methoxy-6-(4-morpholin-
4-yl-phenyl)-pyrimidin-4-yij-{2-(4-melhoxy-phenyl)-ethyl]-amine; [6-(4-dimelhylamino­
phenyl)-2-methoxy-pyrimidln-4-yl]-{2-{4-melhoxy-phenyl)-ethyl]-amine: 2,2'-dimethoxy-
N "6", N •e•• -bls-[2-{ 4-melhoxy-phe nyl)-ethyl]-[4, 4 ']bl pyrimidinyl-6 ,6'-diam i ne; [2-methoxy-6-

( 5-m:azol-5-yl-lh '•op hen-2-yl)-pyrimld1n-4-yl]-[2 -{ 4-melhoxy-phenyl )-ethyl]-am 1 ne; 2-
methoxy-6-{3-oKBZol-5-yl-phenyl)-pyrlmldin-4-yij-[2-(4-methoxy-phenyl)-elhyl]-amine; [6-
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(5-dfftuoromelhyl-thiophen-2-yl)-2-methoxy-pyrimidin-4-yl]-[2-(4-methoxy-phenyl)-ethyl)­

am Tne; [2 -{ 4-melhoxy-phenyl)-ethyl]-[2 -methoxy-6-( 5-pyrrolid in-1-yl melhyl-lhiophen-2 -yl)­

pyrim idi n-4-Yl]-am ine: 6-{4-fluoro-3-((2-melhoxy-e\hylamino)-methyl]-phenyl}-2-methoxy­

pyrim idin-4-yl)-[2 -( 4-methoxyphenyl)-elhyl]-amine hydr ochlorlde; 4-[2-(3-{2 -m e thoxy-6-[2 -

(4-methoJ<Y-phenyl)-ethylamino]-pyrimidin-4-yl}-benzylamino)-ethyl]-phenol hydrochloride; 

N-(2-fluoro-5-{2-methoxy-6-[2-(4-methoxy-phenyl)-ethylamino]-pyrimidin-4-yl}-benzyl)-

N', N '-dimethy l-ethane-1, 2-d ia mine h yd rochloride; [6-( 1 H-benzoi mid a:w 1-5-yl)-2 -melhoxy­

pyrimidin-4-yl J-[2 -( 4 -meth oxy-phe nyl)-elhy l]-am T ne; [6-{ 1 H-benzotriaw 1-5-yl)-2-methoxy­

pyrimidin-4-yl]-[2 -( 4-methoxy-phe nyl)-elhyl]-am i ne: 6-{2 -methoxy-6-[2-( 4-meth ozy­

phenyl)-elhylam i no ]-pyri midin-4 -yl}-3H-benzooxa>.:ol-2 -one: 3-{2-methoo:y-6-(2-(4-

methoxy-phenyl)-e\hy!amino]-pyrimidin-4-yl}phenol hydrochloride; 3-{6-[2-(2,4-dichloro­

phenyl )-ethyla min o ]-2-melhoxy-py ri mldin-4-yl}benzoic acid; 3-{6-(2-(2-ch loro-6-nuoro­

phenyl)-ethyla mino ]-2-melhoey-pyrimidin-4-yl}-be nzoic acid hydrochloride: 2 -(3-{6-[2 -(2 , 4-

dichloro-phenyl)-ethylamino ]-2-methory-pyrim idi n-4-yl}-phen yl)-2 -methyl-propion ic acid 

hydrochloride; [2-(3,4-dimethoxy-phenyl)-elhyl]-[6-(3,4-dimethory-phenyl)-2-isopropozy­

pyrimidin-4-Yl]-amine: [6-(3,4-dimethozy-phenyl)-2-e\hoxy-pyrimidin-4-y~-[2-(3,4-

dimethoxy-phenyl)-ethyl]-amlne: 2-fluoro-5-{2-melhoxy-6-!2-{4-me\hoxy-phenyl)­

elhylamino }-pyrim idin-4 -yl]-benzo ic acid ; 3-{6-[2-(2-chloro-6-fluoro-phenyl)-elhylam i no]-2 -

methoxy-pyrlmidin-4-yl}-benzoic acid; 2-melhoxy-6-[2-methoxy-6-(2-(4-melhoey-phenyl)­

elhylam ino }-pyri midin-4-yl)-benzoic add; [2-melhoxy-6-( 1-oxy-pyrid in-3-yl)-pyrim id in-4-ylJ­

[2-( 4 -melhozy-phenyl)-e thyl]-am ine; [2-(2,2-difluoro-benzo[1,3]dioxol-5-yl)-ethyl]-[2-

methoxy-6-(1-oxy-pyridin-3-yl)-pyrimidin-4-yl)-amine; 2-(3-{2-methozy-6-[2-(4-methoxy­

phenyl)-e!hyla min o]-pyrimidin-4 -yl}-p henoxy)-2-methyl-propion ic acid ethyl ester; ( J-{2-

melhoey-6-[2 -( 4-methoxy-phenyl)-elhylamino]-pyrimid i n-4-yl}-phenoxy )-acetic acid methyl 

ester; (3-(6-[2-(2,4-dichloro-phenyl)-ethylamino]-2-methoey-pyrimidin-4-yl}-phenozy)­

acetic acid methyl ester. (5-{6-[2-(2-chloro-6-fluoro-phenyl)-elhylamino]-2-methoxy-

pyrl midin-4-yl}-2-oxo-2 H-pyridin-1-yl)-;:icetic acid methyl ester; (3-(6-(2-(2. 4 -dich loro­

phenyl)-elhylamino )-2 -methoxy-pyrimidin-4 -yl}-ph enoxyJ-aceton itrile; (3-{6-(2-(2-chloro-6-

Huoro-phenyl)-elhylamino]-2-methoxy-pyrimidin-4-yl}-phenoxy)-acetonitrile; 2-(3-{2-

methoxy-6-[2-(4-melhoxy-phenyl)-ethylamino]-pyrimidin-4-yl}-phenoxy}-2-methyl-

propT onic acid; (3-{2-me thoxy-6-[2 -( 4-melhoxy-phenyl)-ethylam ino ]-pyrimldln-4-yl}­

phenoxy )-acetic acid : ( 5-(6-[2-(2-chloro-6-nuoro-phenyl)-ethylamin o]-2-me thoxy-

pyrim id i n-4-yl}-2-oxo-2H-pyrTdl n-1-yl)-aceUc acid; 2 -(3-{6-(2 -(2 . 4--0 ich loro-phenyl)-

e!hyla mi no ]-2-melhoxy-pyrimid in-4-yl}-phen ozy)-2-melhyl-propion Tc acid; 2-chloro-5-{2-

methoxy-6-[2-{ 4-melhoxy-phenyl)-ethyl am i no )-pyrimidin-4 -yl}-benzoic acid hydroch lo ride 

sal~ [2-(4-methoxy-phenyl)-elhyl}-{2-methoxy-6-[3-{1H-tetrazol-5-yl)-phenyl]-pyrlmidin-4-

yl}-amine: [2-(4-methoxy-phenyl)-ethylH2-methoxy-6-[3-{1 H-tebazol-5-ylmethyl)-phenyl}­

pyri midin-4 -yl)-a mine hydrochloride; {2-melhoxy-6-[ 4-m ethoxy-3-( 1 H-tetrazol-5-yl)­

phenyl]-pyrim idin-4-yl}-[2 -( 4 -me!hoxy-phenyl)-elhyl]-amine: N-(3-{2-methoxy-6-(2-(4-

methoxy-phenyl)-elhylamino]-pyrimidin-4-yl}-benzoyl)-methanesulfonamide; 3-{6-(2-(3,4-

dimeth oxy-phenyl )-e!hylam ino ]-2-methoxy-pyrimid i n-4-yl}-N-(2-pyrrolidin-1-yl-ethyl )­

benzam Tde; 2-nuoro-6-[2-melhoxy-6-{2-(4-me!hoxy-phenyl)-elhylamino]-pyrimidin-4-yl}­

benzaldehyde oo:ime; 3-{2-methoxy-6-[2-(4-me[hoxy-phenyl)-ethylamino]-pyrimidin-4-yl}-
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benzaldehyde oxime; 2-methoxy-5-{2-melhoxy-6-[2-(4-methoxy-phenyl)-elhy!amino]­

pyrimid in-4-yl}-benza ldehyd e oxime : :J.-{2 -methoxy-6-[2-( 4-melhoxy-phenyl)-elhyl amino]­

pyrimidT n-4-yl}-!hiophene-2--ca rbaldehyde oxime; 1-{5-{2 -methoxy-6-[2 -( 4-methoxy­

pheny l)-ethylamino }-pyrim id in-4 -yl}-lhiop hen-2 -yl)-ethanon e oxime; 5-{2-methoxy-6{2-(4-

rnelhoxy-phenyl)-ethylamino]-pyrimidin-4-yl}-lhiophene-2-carbaldehyde oxime; [6-(3-

aminomethyl-4-Huoro-phenyl)-2-methoxy-pyrimidin-4-yl]-[2-(4-methoxy-phenyl)-ethyl}-

am ine hydrochlorTde; N-(2 -Fl uoro-5-{2-methoxy-6-[2-( 4 -methoxy-phenyl)-ethylamino ]­

pyrimid in-4-yl}-benzyl)-2 -methoxy-<1cetamid e h ydrochlorlde; [2-me!hoxy-6-(3-methoxy­

pheny l)-pyrimid i n-4-yl]-[2 -( 4-melhory-ph enyl)-2 -methyl-propyl]-amine; 5-{6-[2-(2-chloro-6-

fluoro-phen yl )-elhylamino]-2-melhoxy-pyri mid i n-4-yl}-1 H-pyridi n-2-one; 5-(6-[2-(2-ch loro-

6-nuoro-phenyl)-ethylamino ]-2-melhoxy-pyrimid i n-4-yl}-1-( 5-oxo-4 ,5-d ihydro-

[ 1, 3, 4 ]oxad iszol-2-ylmethyl)-1 H-pyrldin-2 -one; 3-(3-{6-[2 -(2, 4-d ich loro-phenyl)­

ethylamino ]-2 -rnethoxy-pyri rn ldin-4-yl-phenoxyrne!hyl)-4 H-( 1 ,2, 4 ]oxad lazol-5-one 

hydrochloride; 3-(3-{6-[2-{2-chloro-6-fluoro-phenyl)-ethylarnTno)-2-rnelhoxy-pyrirnldin-4-

yl)-benz:yl)-4H -! 1,2, 4 ]oxad iazol-5-one hydrodlloride; 3-(3-( 6-[2-(2 .;:;h loro-6-nuoro-phenyl)­

elh yla rnino]-2-melhoxy-pyrimid in-4-yl)-ph enoxymelhyl)-4 H-[ 1,2 ,4 ]oxad iazol-5-on e 

hydrochloride; 3-(2-methoxy-6-(2-(4-methoxy-phenyl)-elhylamino]-pyrimidin-4-yl)-benzoic 

acid; 3-(2-melhoxy-6-[2-(4-trifluorome!hoxy-phenyl)-ethylamTno]-pyrimidin-4-yl}-benz:olc 

acid; [2-(3,4-dimelhoxy-phenyl)-elhyl]-(2-rnelhoxy-6-!hiophen-2-yl-pyrimidin-4-yl)arnTne; 

[2-(3,4-dimelhoxy-phenyl)-ethyl]-{6-furan-2-yl-2-rnethoxy-pyrirnidin-4-yl)..amine; (6-

biphenyl-4-yl-2-melhoxy-pyrimidin-4-yl)-[2-(J,4-dimethoxy-phenyl}-elhyl]-amine; 3-(6-(2-

(4-fluoro-phenyl)-ethylamino]-2-melhoxy-pyrimidin-4-yl}-benzoic acid hydrochloride; 3-{2-

methoxy-6-[2-( 4-me!hoxy-phenyl)-ethy lamino]-pyrimidin-4-yl}-benzamide; 1-{3-{2-

methoxy-6-[2-(4-rnelhoxy-phenyl)-elhylamino]-pyrirnidin-4-yl)-phenyl)-ethsnone; 3-(6-[2-

(2 ,4 -dic:hloro-p henyl)-elhylamino ]-2-methoxy-pyrim idin-4-yl)-phenol hyd roch loride; 2-

nuoro-5-{2-melhoxy-6-[2-( 4-mathoxy-ph snyl)-ethylamlno ]-pyrlmldin-4-yl}-benzaldehyde; 

J-{6-[2 -{3, 4-dl melhoxy-phenyl)-ethylarn T no ]-2 -melhoxy-pyrimidin-4 -yl}-benzoic acid; 3-{2-

me!hoxy-6-[2 -( 4-rne thoxy-ph e nyl)-elhyl amino ]-pyrirn Tdin-4-yl}-lh iop hene-2-carha ldehyd e; 

1-(5-{2-rnelhoxy-6-[2-(4-melhoxy-phenyl)-ethylamino]-pyrimidin-4-yl}-thiophen-2-yl)­

elhanone: 3-{6-[2 -( 4-ch lorophenyl)-e!hy!amino ]-2 -methoxy-pyrimid in-4-yl}-benz:oic acid 

hydrochloride; [2-melhoxy-6-(6-melhoxy-pyridin-J-yl)-pyrlmidin-4-yl]-[2-(4-melhoxy­

phenyl)-sthyl]-amine; 3-{2-rne!hoxy-6-[2-{ 4-rn e th oxy-p henyl)-ethylamin o]-pyrimidin-4-yl -

phen o I ; 3-{6-(2-(2, 4-d ich loro-ph enyl}-ethylsmino]-2-m ethoxy-pyrimidin-4 -yl)-phe nol; [2-( 4 -

methoxy-phenyl)-ethyl]-{2-methoxy-6-pyridin-4-yl-pyrimidin-4-yl)-amTne: 2-{2-melhoxy-6-

(2-(4-methoxy-phenyl)-ethylamino]-pyrimTdin-4-yl)-phenol; (J-{2-melhoxy-6-[2-(4-

methoxy-phenyl}-ethylamino]-pyrimidin-4-yl)-phenyl)-acetonilrile; 3-{2-melhoxy-6-[2-(4-

methoxy-phenyl)-elhylamino]-pyrimidin-4-yl}-benzonilrile; 3-{2-melhoxy-6-[2-(4-rnelhoxy­

phenyl)-elhylamino]-pyrimklin-4-yl]-benzaldehyde; 3-{6-(2-(2-chloro-6-fluoro-phenyl)­

ethylamino}-2-methoxy-pyrimidin-4-yl}-benz:aldehyde; J-{6-(2-(2,4-dlchloro-phenyl}­

ethylam T no )-2 -melhoxy-pyrimid in-4-yl)-benzoic acid; [2 -methoxy-6-(pyrid in-3-yl)-pyrimid in-

4-yl]-[2-( 4-melhoxy-phenyl)-ethyl}-amin e; 2-melhoxy-S-{2-melhoxy-6-[2-{4-melhoxy­

phenyl)-ethylarnino]-pyrimidin-4-yl}-benzsldehyde; 2.;:;hloro-5-{2-methoxy-6-(2-(4-

melhoxy-ph enyl}-ethylamino]-pyrimidin-4-yl}-benzoic ackl ethyl ester; {2 -melh oxy-6-[3-(3-
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me thyl-( 1, 2 , 4 ]oxad iazo 1-5-yl)-phenyl)-pyrim idin -4 -yl]-{2 -( 4-methoxy-phenyl)-elhyl)-a mi ne; 

{2-methoxy-6-f3-(5-melhyl-2H-[1,2,4]lriazol-3-yl)-phenyl]-pyrimldin-4-yl)-[2-(4-methoxy­

phenyl)-e!hyl]-amTne; {2-methoxy-6-[3-(3-methyl-isoxazol-5-yl)-phenyl]-pyrimidin-4-yl}-[2-

(4-methoxy-phenyl}-ethyl]-amine; {2-methoxy-6-{3-(5-melhyl-2H-pyrazol-3-yl)-phenyl]­

pyrimidin-4-yl}{2-(4-melhoxy-phenyl)-ethyl}amine; [2-(3-nuoro-4-melhoxy-phenyl)-ethyl}­

{2-melhoxy-6-[3-(2H-letrazol-5-yl)-phenyl]-pyrimidin-4-yl}-amine: 1-ethyl-3-(3-{2-melhoxy-

6-(2-(4-methoxy-phenyl)-ethylamino]-pyrimidin-'l-yl)-phenyl}-urea; 2-(3-{6-[2-(2,4-dichloro­

phenyl)-ethylamino]-2-methoxy-pyrimidin-4-yl)-phenoxy)-2-methyl-propionTc acid ethyl 

ester; [2 -( 4-chloro-phenyl)-1-methyl-ethyl]-[6-(3 , 4 -d i meth oxy-phenyl)-2 -m ethoxy-

pyrim idi~-yl]-am ine: [2-methoxy-6-(3-methoxy-phenyl)-pyrimidin-4-yl]-[2-{4-nilro-

p h enyl)-e\hyl]-ami ne; [2-me\hoxy-6-(3-me\hoxy-phen yl)-pyrimid i n-4-yl J-[2-( 4 -

trilluoromethoxy-phenyl)-ethyl]-amine; [2-(2-chloro-6-nuoro-phenyl)-ethyl]-[2-methoxy-6-

(3-methoxy-phenyl)-pyrimidin-4-yl]-amine hydrochloride: [2-methoxy-6-(3-methoxy­

phenyl)-pyrimidin-4-yl]-(2-th iophen-2 -yl-ethyl )-a mine hyd roch loride; 3-(2 -[2 -methoxy-6-{3-­

m e\hoxy-p henyl)-pyrimidin-4-ylam lno ]-elhyl)-1 H-indol-5-ol; (2-{6-melhoxy-1 H-indo 1-3-yl )­

ethyl]-[2-melhoxy-6-(3-me thoxy-phenyl)-pyrim idin-4-yl]-amine hyd roch loride; [2-( 5-

methoxy-1 H-ind ol-3-yl)-elhyl]-[2-me\hoxy-6-(3-melhoxy-phenyl)-pyrim idin -4 -yl]-am i ne 

hydrochloride; [2-methoxy-6-(3-methoxy-phenyl)-pyrimidin-4-yl]-(2-pyridin-3--yl-ethyl)-

am I ne hydroch loride; (2-( 4-aml no-phen yl)-ethyl]-[2-melhoxy-6-{3-melhoxy-ph enyl)­

pyrimidin-4 -yl]-amlne hydrochloride; (4-methoxy-benzyl)-[2-methoxy-6-(3-me\hoxy-

phenyl )-pyri midi n-4-yl]-a m ine hyd roch loride; [2 -melhoxy-6-{3-methoxy-phenyl )-pyrimidin-

4-yij-(3-phenyl-propyl)-am i ne hydroch lo ride; [2-{ 1 H-im idazol-4-y 1)-e lhyl}{2 -methoxy-6-(3-

methoxy-phenyl)-pyrimid i n-4-yl)-amine; {2S)-2-[2-methoxy-6-(3-methoxy-phenyl)­

pyrimidin-4-ylamino]-3-(4-methoxy-phenyl)-propionic acid; [2-methoxy-6-{3-melhoxy­

phenyl)-pyrimidin-4-ylH2-(4-me[hoxy-phenyl)-ethyl}-amine; [2-methoxy-6-(5-melhyl-

[ 1,3, 4)oxad iazol-2-yl)-pyrimidi n-4-yl]-[2-( 4-melhoxy-phenyl)-ethyl]-amin s : (2 -m eth oxy-6-

oxazol-5-yl-pyri m Tdin-4-yl)-[2-( 4-melhoxy-ph e nyl)-ethyl]-amine; 3-(6-[2-(2,2--0ifluoro­

benzo[1,3Jdioxol-5-yl)-ethylamino]-2-methoxy-pyrimidin-4-yl)-benzoic acid; [2-(2,2-

dilluoro-benzo[1,3]dioxol-5-yl)-ethyl]-(2-methoxy-6-pyridin-3-yl-pyrimidin-4-yl)-amine 

hydrochloride; N-{3-[6-[2-(4-di~uorome\hoxy-phenyl)-elhylamino]-2-methoxy-pyrimidin-4-

yl)-phenyl )-acela m Tde hydrochloride; [2-{ 4-d i H uoromelh oxy-phenyl)-ethyl]-[6-( 3-

methanesulfonyl-phenyl)-2 -methoxy-pyrim Tdin -4-yl]-amine hydrochloride; 3- {6-[2-(2-

chloro-6-nuoro-phenyl)-ethylamino]-2-melhoxy-pyrimidTn4-yl)-phenol: 2-(3-(6-[2-(2,4-

dichloro-phenyly)-lhylamino]-2-melhoxy-pyrimidin-4-yl)-phenyl)-propionic acid 

hydrochloride; 2-{3-[6-[2-(2,4-o'ichloro-phenyl)-ethylamlno]-2-methoxy-pyrimidin-4-yl)­

pheny 1)-2-methy!-propionic acid ; 2-(3-[6-[2-(2, 4-d ich loro-phenyl)-ethylam ino )-2 -methoxy­

pyrim idin-4-yl)-phenyl)-2 -methyl-propion ic acid 1-ethoxyca rbonyloxy-elhyl ester 

hydrochloride; 2-(3-(6-[2-{2,4--0ichloro-phenyl)-ethylamino]-2-me\hoxy-pyrimidin-4-yl)­

phenyl)-2-melhyl-propionic acid 2-dimelhylamlno-ethyl ester dihydrochloride; (5-[6-[2-(2-

fiuoro-4-trifiuoromelhyl-phenyl)-elhylamino)-2-melhoxy-pyrimidin-4-yl)-1 H-Tndol-3-yl)­

acefic acid: [6-( 1 H -lndol-6-yl)-2-m eth oxy-pyrim idi n-4-yl]-[2-( 4-m ethoxy-ph enyl)-ethyl]­

ammon Tum trllluoroacetate; [6-(1 H-indazol-6-yl)-2-melhoxy-pyrimidin-4-ylH2-(4-methoxy­

phenyl)-elhyl]-amine; 3-(6-[2-(2,6-dlchloro-phenyl)-elhylamino]-2-me\hoxy-pyrimidin-4-yl)-
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benzoic acld; [2 -( 4-rnethoxy-phenyl)-ethy l]-{2 -melhoxy-S-{3-( 1 H-letrazol-5-yl}-phen yl}­

pyrimid in-4 -yl}-amine, sodiu m salt, 2 -melhoey-5-(2-melhoxy-6-[2-( 4 -melho1cy-phenyl}­

elhylam ino ]-pyrim idin-4-yl}-benzon Mle; (3-(6-[2-(2-chloro-6-fiuoro-phenyl)-elhylamino]-2-

metho:q-pyrimidin-4-yl}-benzyloxy )-acetic acid; sodium; 2-(3-{6-[2-(2 ,4-dich loro-phenyl)­

ethylamino )-2-methoxy-pyrimidl n-4-yl}-ph enyl}-2-methylpro pionate; (3-{6-[2-(2,4-dichloro­

p henyl}-e!hylam T no ]-2 -melhoxy-pyrim Tdin-4-yl}-benzoylam !no )-acetic acid ethyl ester; (3-

{6-[2-(2,4-dich !oro-phe nyl}-eth y Jamino }-2 -methoxy-pyri mldin-4-yl}-benzoylam T no )-acetic 

acid; ethyk:arbamic acid 3-{6-{2-(2,4-dichloro-phenyl)-elhylamino]-2-methoxy-pyrimidin-

4-yl}-phenyl ester; 5-{2-methoxy-6-{2-(4-methoxy-phenyl)-ethylamino]-pyrimidim4-yl)­

thiophe ne-2-carboxyl ic acid; 5-{2-methoxy-6-[2-( 4-methoxy-phenyl )-ethylam T no]-

pyrim id i n-4-yl}-thiophene-2-carboxylic acT d methylam lde trifluoroacelate, (2 -Meth oxy-6-(2-

methoxy-benzyloxy )-pyrimidin-4 -yl}{2-( 4 -methoxy-p henyl)-e lh y~-amine hydrochloride, (2-

(2 ,4 -d ich toro-phenyl}-e\hy~-(2-m elhy!-6-(3-[ 1-melhyl-1-( 1 H-telrazo 1-5-yl)-e thyl]-p henyl)­

pyrimidin-4-yl)-am ine hydrochloride, (3-(6-!2-(3,4-dimethoxy-phenyl)-e!hylamino]-2-

methoxy-pyrimidin-4-yloxy}-benzoic acid methyl ester, N-[2-(3-(6-[2-(2-fluoro-4-

lrifluoromethyl-phenyl)-ethylamino]-2-methoxy-pyrimidin-4-yl}-phenyl)-ethyl]-2-methoxy­

acetamide, N-{2-(3-(6-[2-(2-nuoro-4-trilluoromethyl-phenyl)-ethylamino]-2-methoxy­

pyrimid ln-4-yl)-pheny 1)-ethyl]-acetamide hyd rochlo ride, [2-(2-nuoro-4 -lriftuoromethyl-

ph enyl)-ethyl]-[2-methoxy-6-(3-oxiranyl methoxy-phenyl)-pyrimidi n-4 -yl]-am ine. 2-{3-[6-

(2,2-dilluoro-2-phenyl-ethylamino)-2-methoxy-pyrimidin-4-yl]-phenyl)-2-methyl-propionic 

acid, 2-(3-(2 -methoxy-6-(2 -{ 4-( 5-methyl-[ 1 ,3,4]oxad iazol-2 -yl)-pheny l]-elhylamino)­

pyrimldin-4-yl)-phenyl]-2 -me\hyl-propio nic acid, 5-(3-(6-[2-(3, 4-dill uoro-phenyl)­

elhylamino]-2-melhoxy-pyri midin-4-yl)-p henoxymethyl)-1-e lhyl-2, 4-d ihydro-[ 1,2, 4 ]lriazo 1-

3-one, 2-(2-fluoro-5-{2-methoxy-6-(2-(4-triftuorome!hoxy-phenyl)-ethylamTno]-pyrimidin-4-

yl)-phenyl)-2-ms!hyl-propionic acid, 2-(3-{2-methoxy-6-{(thiophen-3-ylmethyl)-amino]­

pyrimid in-4-yl)-phenyl)-2 -me!hyl--pro pion ic acid, 2 -(3-(6-( (benzo(b ]th io ph en-2 -ylmelhy 1)­

amin o ]-2-methyl-pyrimid i n-4-yl}-phenyl)-2-methyl-propion Tc acid , 1-{6-(2-(2, 4-d ich loro­

phenyl)-ethylam ino )-2-methoxy-pyri m Tdin-4-yl}-pipsridine-3-carboxylic acid , 1-(3-(6-(2-

(2,4-d ich loro-phenyl}-ethy!amino]-2-methoxy-pyrl midin-4-y l)-phe nyl}­

cyclopentanec:arboxylic acid hydrochloride, 3-(6-(2-(2 , 4-d ichloro-ph enyl}-elhyla m ino ]-2 -

methoxy-pyrim idin-4-yl}-benzoic acid 2-m orpholi n-4-yl-ethyl ester, 3-{6-[2-(2 ,4-d ich loro­

phen yl)-ethylamino ]-2-methoxy-pyrimid i n-4-yl}-benzoic acid 2-(4-methylpiperazin-1-yl)­

elhyl ester, 3-{6-(2 -(2 , 4-dichloro-phenyl)-elhylamlno ]-2 -methoxy-pyrl midin-4-y 1)-benzo Tc 

acTd eth y I ester, (3-[6-(2 -(2, 4 -dich loro-ph enyl}-e thylami nol-2-melhoxy-pyri midin4-y l}-

p henyl)-m ethanol, (3'-chloro-4'-{2-[6-(3-hydroxymethyl-phenyl)-2-melhoxy-pyrimidin-4-

ylamino]-ethyl}-bTphenyl-3-yl)-methanol, 2-(3-{6-(2-(2,4-dichloro-phenyl)-ethylamino]-2-

methoxy-pyrimid i n-4-yl}-phenyl)-2 -methyl-propionic acid methyl ester, 4 -( 3-{6-[2-(2 ,4 -

dichloro-phenyl)-ethylamTno]-2-methoxy-pyrimTdin-4-yl)-phenyl)-letrahydro-pyran-4-

c:arboxylic acid,. N-(4-(3-(6-{2-(2,4-dichloro-phenyl)-ethylamino]-2-melhoxy-pyrimidin-'1-

yl)-phenyl)-tetrahydropyran-4-carbonyl}methanesulfonamide, 4-(3-[6-[2-(2,4-dichloro­

phenyl}-ethylamino]-2-methoxy-pyrimidin-4-yl)-phenyl)-te!rahydro-pyran-4-carboxylic acid 

ethyl ester, {3-{6-[2-{2,4-dichloro-phenyl}-ethylamTno]-2-methoxy-pyrimidin4-yl)-phenyl)­

dilluoro-ac::alic acid, elhanesul Ion Tc acid; [2-(3-[6-[2-(2, 4-dich loro-phenyl)-elhylami no ]-2 -
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methoxy-pyrimidin-4-yl)-phenyl}-2,2-dtlluoro-acetyl]-amTde, (3-{6-[2-(2,4-dichloro-phenyl}­

elhylamino }-2 -methoxy-pyri m idin-4-yl}-phenyl)-diftuoro-acetic acid ethyl ester, (3-{6-12-

{2 ,4-dich loro-phenyl)-elhylamino]-2 -methoxy-pyri rnid in-4 -yl}-phenyl}-acelo ni trile, (3-{6-[2-

(2,4-dichlorirphenyl)-ethylamino]-2-methoxy-pyrimidin-4-yl)-phenyl)-diftuoro-acetonitrile, 

[2-(2, 4-dich loro-phenyl )-elhyl]-(6-{3-[ diHuoro-( 1 H-letrazol-5-yl )-me thy~-ph enyl}-2 -

methoxypyrimidin-4-yl).amine, 2-{3-[6-(lndan-1-ylamino)-2-me!hoxy-pyrimidin4-yl1-

phenyl)-2 -methyl-prop ion ic acid , 2-{3-[6-{ In dan-2 -yl amino )-2 -methoxy-pyrimidin -4-yl}­

phenyl}-2 -methyl-propion ic acid, N-[ 4-(3-{2-Melhoxy-B-[2 -( 4-lriftuorom ethoxy-phenyl )­

elhylam ino }-pyri midin-4-yl}-phenyl)-tetra hydro-pyran-4-c:arbonyl]-melhanesulfon am Tde, 4-

(3-{2-Melhoxy-6-[2-(4-lriHuoromelhoxy-phenyl)-ethylamino]-pyrimidin-4-yl}-phenyl)­

tetrahydropyran-4 -c:arboxylic acid melhyl ester, 5-(6-[2-(2, 4-d ichloro-phenyl)-elhylamino ]-

2 -methoxy-pyrim klin -4 -yl}-th io p hen e-2 -carboxylic acid, 5-{2 -Methoxy-6-[2-( 4 -

triHuoromelhoxy-phsnyl)-ethylamino}-pyrimidin-4-yl}-2,3-dihydro-bsnzofuran-2-c:arboxylic 

acid hydroch lorid e, 2 -(3-(6-{2-(2,4-dichloro-phenyl)-elhylam ino }-2 -me!hoxy-pyrimid in-4-

yl}-ph enyl)-2-melhyl-propio nic acid 2 , 3-dihyd roxy-pro pyl ester, 2-(3-{6-[(2, 3-dihyd ro-

bs nzofu ran-2-ylm e thyl)-amino ]-2-melhoxy-pyrimid i n-4-yl}-phenyl)-2-melhy!-propionic 

acld, 2 -(3-{6-[ ( i soch roman-1-ylmelhyl)-amino ]-2 -me!hoxy-pyrim Tdin-4-yl}-phenyl)-2-

me thyl-propionlc acTd, 2-(3-{2-methoxy-6-[(4-methyl-3,4-dihydro-2H-benzo[1,4]oxazin-2-

yl melhyl)-amino]-pyrimidin-4-yl}-phenyl)-2-m ethyl-pro pion ic acid . 2-(3-{6-[ (benzofu ran-5-

ylmelhyl)-amino ]-2 -melhoxy-pyrimidin-4-yl}-phenyl)-2-melhyl-propion re acid . N-(6-{6-{2 -

(2,4-dichloro-phenyl)-ethylamino]-2-melhoxy-pyrlmidin-4-yl)-benzothiazol-2-yl)­

acetamide, ethanesu lfon re acTd [2-(3-{6-(2-(2, 4-dich loro-phenyl)-ethylamino ]-2 -m eth oxy­

pyrimidin-4-yl}-phe nyl)-2 -methyl-p ropionyl]-amid e, N-[2-(3-{6-{2-(2,4-dichloro-phenyl)­

elhylamino}2-melhoKy-pyrimidin-4-yl}-phenyl)-2-methylpropionyl]-C-phenyl­

methanesulfonamide, 2-(3-{6-{2-(2,4-dlchloro-phenyl}-ethylamino]-2-melhoxy-pyrimidin-4-

yl}-phenyl)-2-methyl-1-morpholin-4-yl-propan-1-one, 2-(3-(6-[2-(2, 4-dichloro-ph enyl)-

eth y!amlno]-2 -melhoxy-pyri m Tdin-4-yl}phenyl)-N-(lelrahydropyran-4-yl)-isobutyramide, 2-

(3-(6-(2-(2. 4-d ichloro-p henyl)-ethytam ino ]-2-methoxy-pyrT midin-4-yl}-phenyl}-N-( 1 H­

tetrazol-5-yl )-isobutyramide, 1-{6-{2-(2,4-dichloro-phenyl)-ethylamino]-2-melhoxy­

pyrimidin-4-yl)-p T peridine-4 -ca rboxylic acid, 2 -(2 -chloro-5-(6-[2-(2,4-dich loro-ph e ny 1)­

elhylamino ]-2 -melhoxy-pyrimid in-4-yl}phenyl)-propa n-2-ol, or 2 -( 3-{6-[2-(2, 4-dichloro-

p henyl)-elhylam lno ]-2 -metho:<y-pyri midi n-4-yl}-4-n uoro-phenyl)-2 -methyl-propion ic acid 

hydrochloride. 

38. The compound or the pharmaceuLically acceptable salt according to claim 1, which is: N­

methoxycarbonyl-3-{2-methoxy-6-[2-(4-methoxy-phenyl)-elhylamino]-pyrimidin-4-yl}­

benzenesulfonamide; 3-{6-[2-(2,4-difiuoro-phenyl)-elhylamlno]-2-methoxy-pyrimidin-4-yl}­

benzoic acid; 5-{2-melhoxy-6-[2-(4-methoxy-phenyl)-ethylamino]-pyrimidin-4-yl}-

th io phene-2-c:arboxylic acid lrifi uoroacstate : 5-{2-melhoxy-6-(2-( 4-melhoxy-phenyl )­

ethylamino ]-pyrim idin-4-yl}-th iophene-2 -ca rbaldehyde; (5-{2-methoxy-6-[2-(4-melhoKy­

phenyl)-ethylamino]-pyrimidin-4-yl}-lhiophen-2-yl}-me\hanol; (3-{2-ms!hoxy-6-(2-(4-

methoxy-phenyl)-ethylamino]-pyrimidin-4-yl}-phenyl)-methanol; [2-(4-msthoxy-phenyl)­

ethylH2-melhoKy-6-<[Uinolin-6-y!-pyrimTdin-4-yl)-amine: [2-(4-melhoxy-phenyl)-ethyl]-(2-

methoxy-6-<( u j nolin-3-yl-pyrim idln-4-yl)-am T ne; [6-( 1 H-i nd ol-5-yl)-2 -melhoxy-pyrimldin-4 -
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yl]-[2-{ 4-methoxy-phenyl)-elhyl]oamine; [6-( 1 H-benzo\riazol-5-yl)-2-melhoxy-pyrT mid in-4-

yl]-[2-{ 4-melhoxy-phenyl)-elhyl)-amine; 3-{2-melhoxy-6-[2-(4-methoxy-phenyl}-

e\h ylamino ]-pyrimidin-4-yJ}-phen ol hyd roch loride; 3-{6-[2-(2, 4-d ich loro-phenyl)-

eth ylamino ]-2 -rnelhory-pyrimid i n-4-yl}-benzoic acid : 3-{6-[2-(2 -ch loro-6-n uoro-p henyl)­

ethylam ino ]-2-m ethoxy-pyrimidin-4-yl}-benzoic acid hydroch lo ride; 2-(3-{6-!2-(2, 4 -
dichloro-phenyl)-ethylamlno]-2-me\hoxy-primidin-4-yl}-phenyl)-2-me!hyl-propionic acid 

hydrochloride; 2-fluoro-5-{2-methoxy.0-[2-(4-me!hoxy-phenyl)-elhylamino]-pyrimTdin-4-yl}­

benzoic acid; 3-{6-[2 -(2 -ch loro-6-nuoro-p henyl)-elhyl a mino ]-2-methoxy-pyrim idin4-yl}-

be nzoic acid; 2-melhoxy-5-{2-methoxy-6-[2-( 4-me!hoxy-phenyl}-elhyJamino]-pyrimidin-4-

yl}-benzoic acid ; (J-{2-methoxy-6-[2-( 4-methoxy-phenyl)-elh y!a mino ]-pyrimidin-4-yl}-

phen ozy)"acelic acTd methyl ester; (3-{6-[2 -{2,4-dich loro-phenyl)-elhylam ino }-2 -melhoxy­

pyrim idln-4-yl}-phenoxy}-ac:elic acid melhyl esler; (3-{2-melhoxy-6-[2-( 4-melhoxy-phenyl)­

elh ylamino]-py rimidin4-yl}-phenoxy)-ac:eUc acid; ( 5-(6-[2-(2 -ch loro-6-fl uoro-pheny I)­

ethylamino ]-2 -me\ho><y-pyrimid in-'l-yl}-2-oxo-2 H-pyridi n-1-yl)-acetic acid; 2-( 3-(6-[2-(2 ,4-

dich lo ro-phenyl)-ethylam ino }-2-methoxy-pyrimid in-4-yl}-phenoxy )-2 -m ethyl-propion Tc acid; 

2-chloro-S-{2-melhoxy-6-[2-( 4-methoxy-phenyl)-elhylamino]-pyrimidin-4-yl}-benzoic acid 

hydrochloride sa It; [2 -( 4-methoxy-phenyl)-elhyl]-{2 -metho;w-6-[3-( 1 H-telrazol-5-yl)-

phenyl J-pyrimidin-4-y l}-am T ne: [2-( 4 -melhoxy-phenyl)-elhyl]-{2-methoxy-6-{3-( 1 H-tetrazol-

5-ylmelliyl)-phenyl}-pyrim idi n-4 -yl}-am T ne hyd roch loride; {2-me\hoxy-6-[ 4-methoxy-3-{ 1 H­

tetrazol-5-yl)-phenyl]-pyrimidT n-4-ylH2 -{ 4-methoxy-phen yl)-elhyl]-am T ne; N-{J-{2-

melhoxy-6-(2-(4-methoxy-phenyl)-elhylamlno]-pyrimidin-4-yl}-benzoyl)­

melhanesulfonamlde; 3-(2-metho;w-6-[2-(4-methoxy-phenyl)-ethylamino]-pyrimidln-4-yl}­

benzaldehyde oxime; 3-{2-methoxy-6-{2-( 4-melhoxy-phenyl)-ethylamino]-pyrimidin-4-yl}­

lhiophen e-2-carbaldehyde oxime; 1-(5-{2-methoxy-6-[2-(4-methoxy-phenyl)-elhylamino]­

pyrim idin-4-yl}-th io phen-2 -y 1)-ethanon e oxime; 5-(2 -melhoxy-6-(2-( 4-melhoxy-phenyl)­

ethylamino )-pyrim idT n-4-yl}-lhiophene-2-carba ldehyde oxime; 3-(3-{6-[2-(2,4-d ich loro­

phenyl)-elhylam ino ]-2-melhoxy-pyri midin-4-yl-phenoxymelhyl)-4H-[ 1,2, 4 ]oxadiazol-5-one 

hydrochloride; 3-(3-{6-[2-{2-chloro-6-fluoro-phenyl)-ethylamino]-2-methoxy-pyrimidin-4-

yl}-benzyl)-4 H-{ 1,2 ,4 )oxadlazol-5-one hyd roch loride; 3-(3-{6-!2-{2-ch !oro-6-n uoro-phenyl )­

elhylamino]-2 -melhoxy-pyrimid i n-'1-yl}-phen oxymethyl)-4 H-[ 1,2,4]oxadlazol-5-one 

hydrochloride; 3-{2-melhoxy-6-[2-(4-methoxy-phenyl)-ethylamTno]-pyrimTdin-4-yl}-benzoic 

acid; 3-{6-[2-( 4-fl uoro-phenyl)-ethylamino ]-2 -methoxy-pyrim idln-4-yl}-benzo Tc acid 

hydrochloride; 3-{6-[2-(2,4-dichloro-phenyl)-ethylamino]-2-me\ho;w-pyrimidin-4-yl}-

phenol; 3-{2-methoxy-6-[2-(4-methoxy-phenyl)-elhylamino]-pyrimTdin-4-yl}-thiophene-2-

carbaldehyde; 3-{6-[2-(4-chlorophenyl)-elhylamino]-2-methoxy-pyrimidin-4-yl}-benzoic 

acid hydrochloride; 3-{2-melhoxy-6-(2-(4-methoxy-phenyl)-elhy!amino]-pyrimidin-4-yl}­

benzon nn le: 3- {2-methoxy-6-[2-( 4-methoxy-phenyl)-elhylamino ]-pyrimidin-4-yl} -

benzaldehyde; 3-{6-[2-(2,4-dichloro-phenyl)-elhylamino]-2-melhoxy-pyrimidin-4-yl}­

benzoic acid; [2-(3-nuoro-4-methoxy-phenyl)-ethyl]-{2-methoxy-6-[3-(2H-tetrazol-5-yl)­

phenyij-pyrjmidin-4-yl}-amTne; [2-methoxy-6-(3-methoxy-phenyl)-pyrimldln-4-yl]-[2-(4-

nijro-phenyl)-elhyl]-amine; [2-mslhoxy-6-(3-methoxy-phenyl)-pyrimldin-4-yij-[2-(4-

melhoxy-phenyl)-ethyl]-amine; 2-(3-{6-[2-2,4-dichloro-phenyl)-elhylamino]-2-melhoxy­

pyrim Tdin-4-y l}-p hen yl)-propion ic acid hydroch lorid e; ( 5-{6-[2-(2 -fluoro-4-triHuoromethyl-
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phenyl )-elhylamino ]-2-methoxy-pyrim idin -4 -y I}-1 H-ind ol-3-yl)-acetic acid; [6-( 1 H-indol-6-

yl)-2-melhoxy-pyrimidin-4 -y~-{2 -( 4-methoxy-p henyl )-elhyl]-ammonium triHuoroacetate: [6-

( 1 H-indazol-6-yl)-2 -methoxy-pyri mid in-4-yl]-{2-( 4-methoxy-ph enyl )-ethyl]-amine; 3-(6-[2 -

(2, 6--0 ich loro-phenyl)-ethyla min o ]-2-me\hoxy-pyrimidT n-4 -yl}-benzoic acid ; [2 -( 4 -methoxy­

phenyl~thyl]-(2-me!hoxy-6-[3-{1 H-lelrazol-5-yl)-phen Yl]-pyrimidin -4-yl}-a mine, sodium 

salt; (3-(6-!2-(2-chloro-6-fluoro-phenyl)-ethylamino]-2-me\hoxy-pyrimldin-4-yl}-benzyloxy)­

acelic acid; { 3-(6-[2-(2, 4 -d ich loro-phenyl)-elhylam ino ]-2-rnelhoxy-pyrimid i n-4-yl}­

benzoylam i no }-acetic acid ; ethyl-ca rba mic acid 3-{6-(2-(2 ,4 -d ich loro-phenyl)-ethylam ino J-
2-me\hoxy-pyrimid in-4 -yl}-phen yl ester; [2 -(2, 4-dichloro-ph enyl)-ethyl]-(2-melhyl-B-{3-[ 1-

melhyl-1 -( 1 H-tetrazol-5-yl)-ethyl]-phenyl}-pyrim idT n-4-yl )-am ine hyd roch I oride , 5-{2 -

metlioxy-6-{2-(4-methoxy-phenyl)-ethylamino}-pyrimidln-4-yl}-thiophene-2-carboxylic acid 

m ethylamid e trifluoroacetate, 1-{6-[2 -(2, 4 -dich loro-phenyl)-ethylam T no }-2 -methoxy-

pyrim Tdin-4-yl}-p i perid ine-3-carboxylic acid, 4 -(3-{6-[2-(2, 4-dichloro-phenyl)-elhylam i no ]-2 -

methoxy-pyrimidin-4-yl}-phenyl)-telrahydro-pyran-4~rboxylic acid, N-{4-{3-{6-[2-(2,4-

diciiloro-phenyl)-ethylamTno]-2-methoxy-pyrimidin-4-yl}-phenyl)-tetrahydropyran-4-

carbonyl]-melhanesulfonamide, (3-{6-[2-(2,4-dichloro-phenyl)-ethylamino]-2-methoxy-

pyri mid in-4-yl}-phenyl)-dilluoro-acetic acid , ethan esul fonic acid [2 -(3-{6-[2-(2 , 4-dich lo ro­

phenyl )-ethylamino )-2-metlioxy-pyrimid in-4-yl)-phenyl)-2,2-difluoro-acetyl]~mide, [2-(2,4-

dichloro-ph s nyl)-ethyl]-(6-{3-[ d fll uoro-( 1 H-letrazol-5-yl}-methyl]-p henyl}-2 -

methoxypyrimTdin-4-yl)-amine, N-[4-(3-{2-methoxy-6-{2-(4-trifluoromethoxy-phenyl)­

ethylamino}-pyrimidin-4-yl}-phenyl)-telrahydro-pyran-4~rbonyl]-methanesulfonamide, 

elha nesu lfonic acid [2-{3-{6-[2 -(2, 4-dich loro-phenyl)-ethylamino ]-2-methoxy-pyri m idin-4 -

yl}-phenyl)-2-methyl-propionyl]~mide, N-[2-(3-{6-[2-(2,4-dichloro-phenyl)-ethylamino]-2-

methoxy-pyrimidin-4-yl}-phenyl)-2-me!hylpropionyO-C-phenyl-methanesulfonamide, 2-{3-

{6-[2-{2, 4-dich loro-phenyl}-ethyla mino]-2-melM oxy-pyrlmid in-4-yl}-ph enyl)-2-methyl-1-

morphol i n-4-yl-pro pan-1-one , 2 -{3-{6-[2-(2 , 4-dichloro-phenyl)-elhyla mino]-2-methoxy-

pyrT mid in-4 -yl}-phenyl)-N-( le!rahyd ropyran-4-yl}-iso bu tyra mide, or 2 -{3-{B-{2 -{2, 4-d ichloro­

phen yl)-ethylami no J-2-methoxy-pyri midin-4-yl}-phenyl)-N-{ 1 H-tetrazo 1-5-yl)­

isobutyramide _ 

39. A pharmaceutical compos~ion comprising a pharmaceutically effective dosage amount of 

the compound according lo claim 1 or an N-oxide thereof, or an ester prodrug thereof, or 

a pharmaceutically ae<:eptable sal~ hydrate, or solvate thereof, in admi!<lure with a 

pharmaceutically acceptable carrier. 

40. The compound according to claim 1 or an N-oxide thereof, or an ester prodrug lMereof, or 

a pharmaceutically acceptable salt, hydrate, or solvale thereof for use in the treatment of 

an allergic disorder, bronchial asthma, allergic rhinitis, allergic dermatitis, allergic 

conjunc~vitis, chronic obstructive pulmonary dlsease. 

41. Use of the compound according to claim 1 or an N-oxTde thereof, or an ester prod rug 

thereof, or a pharmaceutically acceptable salt, hydrate, or solvate thereof in the 

manufacture of a medicament for the treatment of an allergic disorder, bronchial asthma, 

allergic rhinitis, allergio dermaUtis, allergic conjunctivitis, chronic obstruc\Tve pulmonary 

disease. 
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42_ A pharmaceu~cal composition comprising a pharmaceutically effective amount of the 

compound according to claim 1 or an N-oxide thereof, or an ester prod rug thereof, ora 

pharmaceutically acceptable salt, hydrate, orsolvate thereof, a compound selected from 

the group consisting of an anthistamTne, a leukolriene antagonist, a beta agonis~ a PDE4 

inhibitor, a TP anlagonlsl and a CrTh2 antagonis~ in admTxture with a pharmaceutically 

acceptable carrier. 

43_ The pharmaceutical composition according to claim 42, wherein the antihistamine is 

rexorenadine, loraladine orcnirizine, the leukotriene antagonist is montelukast or 

zafirulast, the beta agonlst is albuterol, salbulerol or lerbutaline. lhe PDE4 inhibnor is 

ronumilast or cilomilast, the TP antagonist ls Ramatrobran, and lhe CrTh2 ant<igonist is 

Ramatrobran. 


