Cycl opropane Am des and Anal ogs Exhi biting Anti-Cancer and
Anti-Proliferative Activities Cross-Reference to Rel ated Applications

[ 0001] ThiwoapplisexBi on cl ainms the benefit of U S. Provi #Corskoonppdsieat i on
No. 61/109,309 filed Cctober 29, 2008. This provisional application is

i ncorporated by reference herein inits entirety. Field of the Invention
[ 0002] The present invention relates to novel kinase inhibitors and

nodul at or CO”DOUF@!?clHﬁﬁﬁidhe fAQhided8nd A‘i’l@idﬁ@'ﬁxhﬂﬁtﬁ{%An@#@aﬂééeases- Mor e
particularly, the invention is concerned W th such conpounds, nethods of
treating di seases, and net hedsAunti-PyghfenstivesAetivitieee conpounds. Pref erably,
t he conmpounds are useful for the nodul ation of kinase activity of VEGR-2
(KDR), c-MET, FLT-3c-KIT, PDGFRa, PDGFRI 3, c-FMS ki nase, and di sease
causi ng pol ynorphs and fusion proteins thereof. Background of the Invention
[ 0003] Sev exads-Refebaice to@ Reladal npph@itn)nlsi nase fam |y have been clearly

| mpl i cat eﬂ}dg?g% heTIHf 5@?%%1 esélgl(lins tﬁé’ E%I{e?!f'gf BrSOtPrgV%l&]iatl Ag)tpﬁ{:aglon No.

nyel opr ol ive di represen argets for

t r eat ment 60f109,36$ fledi GR6ls2 29, ZHNTE Thils Itrbelstmmll ap&)ﬁéaaioln\ieuﬁbqeae&esw el evant to
this inventjion include cancer, rheumatoid arthritis, atherosclerosis, and
reti nopat Fife§nca hesgin ittt cHEsipl es of ki nases which have been shown to cause
or contribute to the pathogensis of these diseases include c-ABL ki nase and
t he oncogenic fusion protein BCR-ABL ki nase, c-KIT kinase, c-MET, FGFR

Ki nase faﬁhﬂ@pfﬂ@@ﬁvaﬁhnptor ki nase, VEGF receptor kinases, FLT ki nase

famly, and the cFMS Kki nas fam| When such ki nases are

| pl i cat o fioa r{iﬁwpa%’sgeaegen@nw?meééo ¥ BirassnhibierHid BRIATed ki nase
(i.e. OVersXpaERIS uQHulfor fﬂ%@eaﬁﬁeﬂfigﬁ@noﬁ bRk e fdfd F@rﬁ@ulﬁﬂy 8he C- KI T D816V)
or an aberrant fusion protein (i.e. BCR-ABL). [0004]c-KIT (KIT, CD117, stem
cel | fact owentegeistcondernesl valthl_%hlcblmppn@dﬁsmthbdmfatmaymesimesek,l amdse protein

that acts _a e-lll r t or Per i 4. 19).
The oot TSRk Rkt TRty 19k St o copopdh Sedise b e o kT
recept or, niddeRAoh bORAGkH &2tiliRLoSVBEIFRE? (KIDRYIOMHISEET- 3L REF, FGERE,, ki t

| i gand, mast cell growth factor, Mdorstyn G et al. Oncol ogy (1994)

51(2) : 205PDGERfef- W%WS kinagg, angEisensg C20BT) p@yml)phsanﬁusmmoﬁeé@émr@qf has
tyrosi ne-protein kinase activity and binding of the |igands |eads to the
aut ophosphorylation of KIT and its association with substrates such as
phosphat i Bytkgreand of tid- knveasen (Pl 3K) . Tyrosine phosphoryl ation by protein

tyrosi ne kinases is of particular inportance in_cel]ular S|gnaII|n and can

medi at e sI¥9a] s f%we%p@mbeemf ahleam%?ﬂrb%lé%%eefémﬂweﬁe heensicarly fiaphgat

survi val , i d

m grati onnpﬂlgfpect |er§‘11g I%(P arzli(?lg%g&gglﬁgee %;& &?legg g]]f%%]wegtﬁée\gg%gﬁgéﬁa}l dom nant
genetic dmpeéwmﬂmrpbﬂhnt&@geﬁsrfm tr¢aymerft qﬁﬁ@sedtsea:se@rSomaufa]ﬂﬁ eoliftedivey

congeni t al.. atch s of ite skin. a hair that | a Ianoc tes.
o RS ATt Lo i s lomis e e b S e BS  oct o of
phosphor yhﬁ%@a&b&@é@ O HiIES, rﬂaﬁsna&%ynw&t Slihiad which®aRd bdmor s and

mastocytosis. Further, alnost all gonadal sem nomas/dysgerm nonas exhi bit
KIT nmenbr slmastowaswrwgntrdvmt tg éhaepaghogeape of hesradiscastsan¢lbidedABlat sone

05(9) v B e S pissEnR 400 B oB BER KB dese T RO T ar o s

i ncl udi ngngeanlﬁ@k Ifarh ITIATSG K eEptoa Rihates MEGHIFREptGEKiMes | HLT kifiges ( TGCT) .
[0005] The rol e of c-KIT expression has been studied in henatol ogic and

sol i d tunbumiy, thaidARfamiy and thealiRbirkiagse familye JVien weh hmase@la@m:e[] (2003) |
97(11 J .
HuEn P?at ho?an%%%%q n%@?’g‘ Eﬂs%sosg)s(JI k{]l% % i Catﬁ%’%%rglg%dégg?féf fTerexpr eggi gn

i n nal i gnandretpresion dfe{EEBomHEth);dlre&awdkhlaa @eve®(Im)DYlicMgior an b nmesyl at e,
5TI 571, Novart 'f Phar ma, AG B é Switzerland) that specifically inhibits
tyrosi ne RPHEHEE urs@é‘é’ﬁ?tﬁlrns(l {B¢RABLE et al. J Riot Chem (2004) 279(30):
31769). Moreover, a clini caI |y rel evant breakt hrough has been the finding
of anti-tunor effects of this conpound in G ST, a group of tunors regarded
as bei ng g06d} al |oyKIEGLEE, a1 17 osterorrel hadtamratepodresot Herkdpy (de Silva CM

Rei d R Pat hol | R 003) 9(1): 3-19 t b d
esi st ant TR CRUPERITY WG ERLGD SR RFS oA LS r e PRRGRC Lk T

secondary nutations remain elusive. [0006]c-MET is a unique receptor
tyrosine kinase (RTK) |ocated on chronpsone



"7p and activated via its natural |igand hepatocyte growh factor. c-MET is
found 2 nutated in a variety of solid tunors (Ma P.C. et al. Cancer

Met ast asiwO(2B008)3722: 309). Mutations in the tyrosine kiPoRAS2a00635M5 ar e
associated with hereditary papillary renal cell carcinomas (Schmdt L et

al . Nat. net . 97).16: _68; hmdt L, et al. Oncogene (1999 8: 2343),
wher eas %ﬂ‘?-é%‘iojss’n“‘tléé Em@ﬁ@rwﬁs@@a%ﬁﬁrla%emrﬂ@% e%ﬁﬁl- found in

smal | cel LydodBYhe }NEAT écéﬂ\/ﬁr, R/‘hlgse l?%anﬁlis tél@@féﬁ%elll:ﬁ&of é‘%(ﬁ)s‘f(e@ﬁfact?%ﬁ%) . Many

activating nutations are also found I n breast cancers (Nakopoulou et al.

Hi st opat hlig@EQokst3e{l4rowdifB)tor, Merstyariopt y/. 6incolago (1 ¢ pBH2J:805,Whirdén c- VET

nmedi at ed owt h_has i i ed,suggests this.is a target ideall

ou ted fof AtERPT JATE SPBerR LS RS e Rtanir i kgie e Y

[ 0007] TheadPhinMag of REOGRAES IctdPtotth@ngbsHolpmayMash 8NKIPind #eassodVionRTK and
was initially identified after treatnment of human ost eogeni ¢ sarcoma cel |

a
li ne tranwitspdrass steleaschensphasidy degsephblmase (PI3K). Tyrosine
N- net hyl - i htr i.di . | . 45: 895).
o s T B
t r ans| ocatigaalling ke tangné diste TRM31s Iforcnisjod cel hiirpi@mseses, shichipsprotifsratin, a porti on
of the c-MET. gene_on chronposone 7 encoding only for the cytoplasm c region.
St udi es styyEat diffaentipbro\PPPiosis getaskmel Bvarvaepedisigidione Asdests (e. g. Yu
J. et al.: ( 0 : D | i i : 00 TPR- MET
oncopr ot e}nﬁa?ﬁ%&gﬁg% C?f u%a}ldéé%%paél@ Sﬁa} %%fﬁg%a%het%@&f’g‘ﬁbr%gtg to
const i t ut kwermakifyvodtpi @nenddtionbacctvliZe kKbynaseeiZi @atches aftwlate. sknoaigene (1994)

9: 1691).. TPR- MET, acti vates wi.l d-type. c- VET.RTK .and activate cruci al
ool 1ol e bbb Rk PR eEs kg e Rk efre And e, Sl A 5

Physi ol - ( L386NiACF HESAGL RS KN SrORARpIALb IS Alal SrdhAAsRolP! SK) / AKT
pat hway (Ponzetto C. et al. Mot Cell Riot (1993) 13: 4600). Conversely, in
contrast td maNedyteSiK, FurpRe, METost 21l gogaded simidepesidesgerminauks cxthbit CBL- | i ke
5H2 domai indi.ng site.i.n the juxtanmenbrane regi jn _c- ANd is mainly
oyt op aemReT TR 508 hiA SR LT e et F B Bal et QB A0S af e

wi t h abnop GEKITLEne atiRatioh (SYRIES . QAal Tahddr SERI008 L9y ¢ 16 KaPidehelsi al to
mesynchemal transition (EMI) and provides good prognostic and 8red| ctive
factors i Rawsraseshecs aprosiatqgavitietesticulyrdpngrsthdudiag geine gelbfumpsin(GChbl ecul e

ki nase i nhj bj t orted have been shown to bind in one of
three vvayE&P{\e/t%tg{ﬁagfg%ﬁﬁgg?gug%ér}?ggbléﬁﬁi bitors interact with the ATP bi ndi ng

dormain of the active site and exert their effects by conpeting with ATP for

occupancy, Ot her 1inhibitors have been shown tQ bind to a separate 3

hydr ophobl®98kgi oifiedple & hlotarssionditn begd syed Bﬁ@naﬁme@ﬁﬁ%ﬁ? ?fg’cdi on" pocket
wherein s 1, a0l iR bi t i@-}a@ﬁ adopt the
" DFGout " m@%’%@%%ugﬁgﬁ%%?%@'ﬁg?'sé?ﬁé\%ng%%?o%lb o bi gﬁ('?o bot h the
ATP donai paswotht¢dtieal' DieGal nmows { GISTaFladier pox kétHimgButhoL@O2NAB(Hhe ki nase to

adopt the " ut". conformatio | es. that i.nduce the kinase to adopt
ThoPh e 4o el L o R R Plisek T R B Sy i) Bhen; © 29°P
Phar maceut, gl wRBh 198 e 2 @@dkinf m e, SMFRS NolartRlPHatma AGUBERNt Opi nion in

¢
Drug Discovery & Devel opnent (2004) 7: 600; Dumas, J. et al, WD 2003068223
Al (2003) Swidaerand) that sperifighlly inDil983gusBHe Ainagd gogptorsghdfeverG. aPafrJC. , et al,

common- actIVePBPRBAATPUNE TSRk HERP Gk ki SRS p ORI B om0
sequence Béentth@ﬁhﬂilﬂ?%ﬁaﬂﬁ-ﬁrﬁéﬂbfﬁb@dﬁtﬂi@b&nﬁomﬂﬁmsﬂ?,aD kpof Aindrie sane

protein which is referred to as the switch control pocket. Such binding
occurs whEgaglsd ap briag gangie hatepigtaptls c@ueantigpalighematherapat(flodilyaeh. ar e

nodi fi ed I l\at 4 ' ' ' tion. The
b1 ndli ng. oRSHSPATRY Qb AIRERTONLEN-RD). GISTRbl M Ren Beodth PREVE'

conf or mat re3i3ant albmgcothrly Reg@eds@alhtherdpiesitha tageti “RIT egoondddyse, M and
Kuriyan, J. Cell (2002) 109: 275). Summary of the Invention [0010] Conpounds
of the prBYEHONP AR FYMVEind utility in the treatnent of mammalian cancers
and especially human cancers including, but not limted to, solid tunors,
mel anomas, gliobl astomas, ovarian cancer, pancreatic cancer, prostate
cancer, | (H96FanceMET breastuceeteptonr syrokind kemsa@iIderlscatakondhramosanci nonas,
nmetastasi s of ,prinary.tunor sjtes, eloproliferative diseases, |eukem as,
Dop 11 ary TP Ay Bt TR Homars b PO RRs fromib o CaMET iR EBRel | onm
hyper eosi nophil i c syndrome, gastrointestinal stromal tunors, colonic
cancers, ocul ar diseases characterized by hyperproliferation |eading to

bl i ndness including various retinopathies, rheumatoid arthritis, asthma,
chronic obstructive pul nonary di sorder, mastocyctosis, mast cell |eukem a,
and di seases caused by PDGFR-a ki nase, PDGFR-13 ki nase, c-KIT kinase, cFM5

o » o o - o o .



00ri @91 ,D--. nAA)L..., 9%2--"-1:)- OLi laX2(, / WVNQ@DDi R4
and pharnmaceutically acceptable salts, hydrates, solvates, prodrugs, and

t aut omer swoheroasiz7zawherein Q 1, @, and @, are each i na@criuse@bloy2sand

i ndependent |y selected fromthe group consisting of N and CH and wherein at

| east one of N; and rin t d
be optionHP¢@S%ﬁ%%??@ﬁﬂiéokﬂPﬁmﬁﬁﬁgg%wgﬁ%ﬂ? Cé’ ﬁggafgkﬂkgggggugrlycfaggﬁ
fromthe gggu FMﬁtQﬂc?ds%ﬁ 'ﬂﬂﬁyﬂ;smg kifdse d6mBRGre %sggiate&lwvlﬁl%réhltamlﬁa%t the

resultant ring 1s taken ffomthe group consisting of pyrazolyl, isoxazolyl,
triazol yl raaabcdllndaganahad (Sclamalt Whes néiNus.t Gener. i(hYP 70 bint6&i HehmydB, erey. be

0Bt ona S BT SR AR T BTy "
NR4; domains are often found in small cell lung cancers (Ma P.C. et al. Cancer Res (2003)

63: 6272). Many activating mutations are also found in breast cancers (Nakopoulou

et al. Histopath (2000) 36(4): 313). The panoply of tumor types for which c-MET

mediated growth has been implicated suggests this is a target ideally suited for

modulation by specific c-MET small molecule inhibitors.

[0007] The TPR-MET oncogene is a transforming variant of the c-MET RTK and
was initially identified after treatment of a human osteogenic sarcoma cell line
transformed by the chemical carcinogen N-methyl-N'-nitro-N-nitrosoguanidine (Park
M. et al. Cell (1986) 45: 895). The TPR-MET fusion oncoprotein is the result of a
chromosomal translocation, placing the TPR3 locus on chromosome 1 upstream of a
portion of the c-MET gene on chromosome 7 encoding only for the cytoplasmic
region. Studies suggest that TPR-MET is detectable in experimental cancers (¢.g. Yu
J. et al. Cancer (2000) 88: 1801). Dimerization of the M, 65,000 TPR-MET
oncoprotein through a leucine zipper motif encoded by 7PR leads to constitutive
activation of the c-MET kinase (Zhen Z. et al. Oncogene (1994) 9: 1691). TPR-MET
activates wild-type c-MET RTK and can activate crucial cellular growth pathways,
including the Ras pathway (Aklilu F. et al. Am J Physiol (1996) 271: E277) and the
phosphatidylinositol 3-kinase (PI3K)/AKT pathway (Ponzetto C. et al. Mol Cell Biol
(1993) 13: 4600). Conversely, in contrast to c-MET RTK, TPR-MET is ligand
independent, lacks the CBL-like SH2 domain binding site in the juxtamembrane
region in ¢c-MET, and is mainly cytoplasmic. ¢c-MET immunohistochemical
expression seems to be associated with abnormal p-catenin expression, a hallmark
feature of epithelial to mesynchemal transition (EMT) and provides good prognostic

and predictive factors in breast cancer patients.

[0008] The majority of small molecule kinase inhibitors that have been reported
have been shown to bind in one of three ways. Most of the reported inhibitors interact
with the ATP binding domain of the active site and exert their effects by competing

with ATP for occupancy. Other inhibitors have been shown to bind to a separate
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A is selected fromthe group consisting of indanyl, tetrahydronapthyl,

t hi enyl, phenyl, naphthyl, pyrazinyl, pyridazinyl, triazinyl, pyridinyl,
and pyri mvaizowlasiX2 is -0-; when A has one or nore subsPCratsaimome2575
sp2-hybri di zed carbon atons, each respective sp2 hybridized carbon at om may

be option sybstituted wth a Z1B substjtuent; en has . one or nore
substi t ut Eﬁrep Yt dithe HOE@&%W%@S&%@ blieerion fl?%ep%ﬁbg hybri di zed

carbon at Qm-fRYsiRe aq)%dlggﬁiow b?! %hhlﬁo%le&umsttﬁe Rinf4Bo3HbSthe 4spG: each Z1B
i s independently and individually selected fromthe group consisting of

hydr ogen, o@I<6afokmhtiony padhstiboth@3-havabéepl showalt@bad to bbthdhoSTP doGeal ky|
wherein the, al kyl iety can be rtially or fully fluori

e koxy o s soEE -Gt iion “nrbadin thaSlhe i ifeeet S BEDGE i a1y o
ful Iy fl ugatrRehRemadid Exbipié) tHalindaaCihe£2Rst ®o ddegemerdentbyand

i ndividually selected fromthe group consisting of hydrogen, C 1 -GC6alkyl,

and br ancpefommntongik pF foundae hoFdnges ej Cﬂd@ﬁ)@ W’gﬂaéﬁwcﬂ dﬂ@%m@ﬁml)y

“Srarkyt, SR Bt Rt PRy Pk PR BN R ot et

can be pariéc, Dill’lﬁl@ I ui leyW(b QO@306822§A1@(¢I)3())<D&831§6@%WJ W0 BR32368) (CH2) " -
(R4)2NC(0)C 1 -C6 - R8C(0)N(R4%(’(2 la CH2)qCN, - (CH2)"R5 , and
(CI—I2)qN(ﬁL]f)(i999éa%ﬂﬁ1 n,i BT ol &t &k COMIHE: %? up consisting of hydrogen,
R17-substituted aryl-, A C 6 alkyl, branched C3 -C 8 al kyl, R19 substituted
C3 -C 8 cyclo alkyl-, and fluoroC 1 - C6al kyl - wherein the alkyl is fully
or parti al00p9f | udrhysiatc%di;allgzaldhamalieseiguiaied)bpd@nmlrmnand i ndi vi dual l'y
sel ected from.t%g %r.ou consi sti ng, of hydrog C.l-C6 granched C3
-C7 al kyl acthgforgeacvafiqn mechanispywhergin spegjtip §°tﬂ‘ﬁ&8’bé‘?‘9@e§ﬁﬂ‘ll C%H

i ndi vi dualnysSgheat ﬁﬁd§ fn%‘!l Ehei c}ﬁ%ﬁet%r{ﬁé §a¥rh@?ro@gm Qflﬁ%qg%@&d]to ag:
6al kyl , hydroxyC 1 - Cé6al kyl -, di hydroxyC 1 - - Cbal koxyC 1

- Coal kyI themateb lventratPoCial Sy¢h bindidg oxyurs swhtbsﬁpemﬁceajnlmpamdrresid@of Ceal kyl -

G IR S B S BRI
(CGH2)" C( 0)1 lagér] TRE BirfkibS 61 thel b a6én %?Mﬁtb(lﬂé Kyitch pRR&tHefitsii a

i ndepende and individually selected fromthe gro]l%) consi sting of
Ni #: [ #4] 10(m$y ma]atlon@]d)hange (g)the protein into its active form (Huse, M. and Kuriyan, J.

Cell (2002) 109: 275).

Summary of the Invention

[0010] Compounds of the present invention find utility in the treatment of
mammalian cancers and especially human cancers including, but not limited to, solid
tumors, melanomas, glioblastomas, ovarian cancer, pancreatic cancer, prostate
cancer, lung cancers, breast cancers, kidney cancers, cervical carcinomas, metastasis
of primary tumor sites, myeloproliferative diseases, leukemias, papillary thyroid
carcinoma, non small cell lung cancer, mesothelioma, hypereosinophilic syndrome,
gastrointestinal stromal tumors, colonic cancers, ocular diseases characterized by
hyperproliferation leading to blindness including various retinopathies, rheumatoid
arthritis, asthma, chronic obstructive pulmonary disorder, mastocyctosis, mast cell
leukemia, and discases caused by PDGFR-a kinase, PDGFR-J kinase, ¢c-KIT kinase,
cFMS kinase, c-MET kinase, and oncogenic forms, aberrant fusion proteins and

polymorphs of any of the foregoing kinases.

[0011] In a first aspect, compounds the formula Ia are described herein:
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#H#p##t | N () C) NNR4 -NHR2 OH R4/L I R4 and wherein the synbol (##)
is the point of attachnent to respective R4, R7, R8, R20 or Z3 noieties
cont ai ni lyoaoRAsMBety; each R7 is independently and i n@cvriuse@bloy2s3&l ect ed
fromthe group consisting of hydrogen, Cd -C6al kyl, hydroxyC2-Cé6al kyl -,

di hydr oxyC2- Coal kyl -, O Cbal koxyC2_C6al kyl -, branched C3-Cral kyl, hydroxy
substituted branched C3- Q6afkyl ¢, i -Cﬁﬁrﬁﬁgy,%ﬁﬁnched C3- Coal kyl -,

di hydr oxy substit ut eﬁ\w-e“ﬂgl . CFa "I_(r 0 T R5 Ja- (CH2) " C( 0) RS,

- (CH2)"C(0) OR3, R19 substi tuted C 8 cycTar al kyi? and - (CH2)"RL 7; each
R8 is independently and indivi&dally selected fromthe group consisting of
C 1 - Coalkyl, branched C3-Cral kyl, fluoroC 1 -C6al kyl- wherein the al kyl
moi ety i sishpharmacqutisally pepsptahle siliss dydetesppelvatshspiofingsd a3 Y& oal kyl - |
phenyl , phepytCl- Céal kyl-, OH C 1 -C6al koxy, -N(R3)2, -N(R4)2, and RS5;
each R10 Is iIndependently and individually selected fromthe group

consi st i ngrhofein QCORR, andCQBCAreChah kydiyidud{y0id RAyZndOMly €ldctedBainktbzy, and

-N(R4)2; R13 and .R14 are e i ndi.vidual | y and jnde ent selected from
he o1 oupCUREPBYT I TPy Bgeh rercTeatieiy one ot BRERYEE thar kyt

f1uorod - GRplk¥l-Wh@E éinp cbﬁ'ﬁirﬁﬁ%ﬁ@h ah& gz%ﬁyb@B%tRﬁ{aH& bYinftbdRith gﬁ@@g,

hydr oxyl substituted C'1 -Co6al kyl -, 1 -'C6al koxy Substituted 1

- Cbal kyl - mofgfgs,oxyl substituted branched C3-C8al kyl -, and al koxy

substi tut gagchbbalgl %Qﬁ\gld%fy%ﬁleﬁ( ¥1r|oﬁ1 the group consisting of C, CH, C-R20, N-Z3, N,

and O, such that the resultant ring is taken from the group consisting of pyrazolyl,
isoxazolyl, triazolyl and imidazolyl;

and wherein the ring containing Q3 may be optionally substituted with one to three
R16 moieties;

V is NR4, or
S

Q5—Q5;
cach Q5 is C(Z2B),;
W is a direct bond, -[C(R13)R14],-, -[C(R13)R14],NR4-, or NR4;
A is selected from the group consisting of indanyl, tetrahydronapthyl, thienyl, phenyl,
naphthyl, pyrazinyl, pyridazinyl, triazinyl, pyridinyl, and pyrimidinyl;
X2 is -O-;
when A has one or more substitutable sp2-hybridized carbon atoms, each respective
sp2 hybridized carbon atom may be optionally substituted with a Z1B substituent;
when A has one or more substitutable sp3-hybridized carbon atoms, each respective
sp3 hybridized carbon atom may be optionally substituted with a Z2B substituent;
cach Z1B is independently and individually selected from the group consisting of
hydrogen, Cl1-6alkyl, branched C3-C7alkyl, halogen, fluoroC1-Cé6alkyl wherein the
alkyl moiety can be partially or fully fluorinated, C1-Cé6alkoxy, fluoroC1-Céalkoxy
wherein the alkyl moiety can be partially or fully fluorinated, and -(CH3),CN;
cach Z2B is independently and individually selected from the group consisting of

hydrogen, C1-Cé6alkyl, and branched C3-C7alkyl;



each R16 is independently and individually selected fromthe group

consi sting of hydrogen, d -C6al kyl, branched C3 -C 7al kyl, R19 substituted
C3 - C 8cywbaowldsyi73, hal ogen, fluoroC 1 -C6al kyl - wher eipaTiuseoolokasl7’s noi et y
can be partially or fully fluorinat ed cyano, hydroxyl, C 1 -C6al koxy,
quoroCl- kox rein the al noi et an he partially or fuIIy

f1 uori nat 8%, %u(lmsxcéepen ¥y 3d g %lm el %@agwﬁy@méﬁ At ro;

each RL7 ixgdrbpAEnendatdy &aﬂcﬂeadcwcduﬁwlyc%eé%ﬁqlkfy[ ofiée 1 Laus1

conS|st|ng of ~hydr ogen, kyl, branched
hydr oxy C2w@eilrk He- alkﬂl@oaubm bapatially-oCdeliic Moatitaptd, hykimlxa@éf%aﬂkydror oC 1

cyano.” nyBrbR el NG PibafiS b R R (GBS 1ol ety

can be pa(@Hgmy a0l -fah WRkyori nated, -N(R3)2, -N(R4)2, and nitro; each
R19 is independently and individually selected fromthe group consisting of

hydr ogen, @ Bhis selegted Gmam kgl groemednsiiog o§ hydmgfple Rdérsubstitatad aidiGli dual |y

7ol kyl - RCEATE A RRHEC EEREISL R BluniBibeeehosBadhRiying BAREIED, (5
wher ei n tﬁeala}ykWhet’ﬂi?il dicyalleyd s ﬁzlelyrwphﬂtlallyﬂuoﬂnaftw |y fluorinated, cyano,

hydr oxyl , %Grox yC 1-C 6al kyl -, koxyd - C6al kyl -, C 1- CGaI kaxy,
f1 uor oC 1°3¢6RP KXy enﬁﬁ@@éla/na&%glda\rlﬂwlynﬁﬁl%qt@ﬂ &gm rab@ BEOUD| eansipting of yi | y

fluori nat ) ( 5 %?E IC(0) R3,

-(CH2)"( g%?%% ?ﬁa@n%alﬁwtlggﬁ&rggc 3%%& e e%en e%%é;ﬁ%nd i ndividually 1-3,
each n i scachdRpendedddeydanly anddindinddadllyysdedicd éaah the gooupndepshadent| y and

i ndi vi dua IS I en nd individ - 6; ch v is

| ndependettdgeing fack orlkua | Y ERGHCEloalleRy pS b T My akd:

i ndi vi duab%éﬂkg 0>?C1 -BHEIKGR] SRS Gﬁ@WﬂkgP”@D%&oﬁﬂds%%%ﬁ%l%n@ﬁeds ¢gh
conpounds. I n sone enbodi nent s \DD is selected from

the gr oupcé@lhsl ,sCllf@ﬁadifOXy bravinahed i (8- Cﬁelkslynﬁldib’dl(%y)Subfrtdllt@étbe@whhé G3ei nt  of

ambod meonk R CREBINIE Favd Tkl & WEHUONRAL ACRREIO: e

(CH;),C(O)OR3, and R19 substituted C3-C8cycloalkyl-;

cach R5 is independently and individually selected from the group consisting of

SA A o Hd o EJ

" R2” OH )§ CH,),-R10  (CHp)p-R10
4 Raw NH NH ( ) o
r\ll R4

R4

T# ##

D—=

and wherein the symbol (##) is the point of attachment to respective R4, R7, R§, R20
or Z3 moicties containing a RS moiety;

cach R7 is independently and individually selected from the group consisting of
hydrogen, C1-Céalkyl, hydroxyC2-Céalkyl-,  dihydroxyC2-Céalkyl-, Cl1-
Co6alkoxyC2-Céalkyl-, branched C3-C7alkyl, hydroxy substituted branched C3-
Céalkyl-, C1-Céalkoxy branched C3-Cé6alkyl-, dihydroxy substituted branched C3-
Céalkyl-, -(CH,){RS5, -(CH,).C(O)RS, -(CH»),C(O)OR3, R19 substituted C3-
C8cycloalkyl- and -(CH;),R17;

cach R8 is independently and individually selected from the group consisting of C1-
Céalkyl, branched C3-C7alkyl, fluoroC1-Céalkyl- wherein the alkyl moiety is
partially or fully fluorinated, R19 substituted C3-C8cycloalkyl-, phenyl, phenylC1-
Cé6alkyl-, OH, C1-Cé6alkoxy, -N(R3),, -N(R4),, and RS;

6



(R16)rn ON\Q(R20)x mw VN I H [0014] I n anot her enbodi nent, the conpounds
have formula Ic R14R13 (R 6)m R20) NIC A NN Il HH zZ2B z2B
WO 2010/051373 PCT/US2009/062575

cach R10 is independently and individually selected from the group consisting of -
CO;H, -CO,C1-Céalkyl, -C(O)N(R4),, OH, C1-Cé6alkoxy, and -N(R4) ,;

R13 and R14 are each individually and independently selected from the group
consisting of hydrogen, C1-Céalkyl, branched C3-C8alkyl, fluoroC1-Cé6alkyl-
wherein the alkyl is fully or partially fluorinated, hydroxyl substituted C1-Céalkyl-,
C1-Céalkoxy substituted C1-Céalkyl-, hydroxyl substituted branched C3-C8alkyl-,
and alkoxy substituted branched C3-C8alkyl;

cach R16 is independently and individually selected from the group consisting of
hydrogen, CI1-Cé6alkyl, branched C3-C7alkyl, R19 substituted C3-C8cycloalkyl-,
halogen, fluoroC1-Cé6alkyl- wherein the alkyl moiety can be partially or fully
fluorinated, cyano, hydroxyl, C1-Cé6alkoxy, fluoroC1-Cé6alkoxy- wherein the alkyl
moiety can be partially or fully fluorinated, -N(R3),, -N(R4),, R3 substituted C2-
C3alkynyl- and nitro;

cach R17 is independently and individually selected from the group consisting of
hydrogen, C1-Cé6alkyl, branched C3-C7alkyl, hydroxyC2-Céalkyl-, R19 substituted
C3-C8cycloalkyl-, halogen, fluoroCI1-Céalkyl- wherein the alkyl moiety can be
partially or fully fluorinated, cyano, hydroxyl, C1-Céalkoxy, fluoroC1-Cé6alkoxy-
wherein the alkyl moiety can be partially or fully fluorinated, -N(R3),, -N(R4),, and
nitro,

cach R19 is independently and individually selected from the group consisting of
hydrogen, OH and C1-Céalkyl;

cach R20 is independently and individually selected from the group consisting of
hydrogen, CI1-Cé6alkyl, branched C3-C7alkyl, R19 substituted C3-C8cycloalkyl-,
halogen, fluoroC1-Cé6alkyl- wherein the alkyl moiety can be partially or fully
fluorinated, cyano, hydroxyl, hydroxyCI1-Céalkyl-, C1-Cé6alkoxyCI1-Céalkyl-, C1-
Céalkoxy, fluoroC1-Céalkoxy- wherein the alkyl moiety can be partially or fully
fluorinated, -N(R3),, -N(R4),, -(CH2)4RS5, -(CH2),N(R3)C(O)R3, -(CH2),C(O)N(R3),
and nitro;

cach m 1is independently and individually 1-3, each n is independently and
individually 0-6; each p is independently and individually 1-4; each q is
independently and individually 2-6; each v is independently and individually 1 or 2;
each x is independently and individually 0-2;

stereoisomers, regioisomers and tautomers of such compounds.



."2/1"--(R20)v Z3/ N [0015] I n another enbodi nent, the conpounds have
formula Id (RL6)mld Z3 /Ni\(R20)v [0016] I n anot her enbodi nent, the
conpoundswbavw/Be7aul a e (R16), 0 (R20)x A 11?1l e R13I PCTRB4000k662575

/NN(O)v Z3 [0017] I n anot her enbodi nent, the conpounds have fornmula If

[0012] In some embodiments,

is selected from the group consisting of

N,
\|% — N
(R20N \ NZ3 (R20), \st (R20), l/ \Nz3 (R20)y \/ \N_ (R20)s %\

¢

wherein the symbol (**) indicates the point of attachment to the heteroaryl Q1, Q2

containing ring.

[0013] In another embodiment, the compounds have formula Ib

R16
) (R20),

\QD

D\D

[0014] In another embodiment, the compounds have formula Ic



(R16),, O0(R20) <x VNNIf D D\ 1)D [0018] I n another enbodi nent, the
conpounds have form u(l Ra2l1 01 R14R13 O(R16)nr, X0 11g N A NNN 11 HH Z2B Z2B
z3/ N- - N( R2O)20100030379] | n anot her enbodi nent, the conpound®Chaseo®osasad a | h
(R16) m

(R16)m
R14R13O | /(RZO)X
—
Z2B ZZB ~2
/N\N// (R20)y

Z3

[0015] In another embodiment, the compounds have formula Id

(R16)m

XN °
Id
H H ==

Z2B Z2B /
N TR20),

[0016] In another embodiment, the compounds have formula Ie

(R16)m

A)/ﬁ\ te

R13 R14 H

N— /’
N (R20)v
73"

[0017] In another embodiment, the compounds have formula If

R16)m
O \I/(R20>x
| N If

[\)/D\D

[0018] In another embodiment, the compounds have formula Ig

(R16)m
R14R13O | /(Rzo)x
—
72B zzs 2
N\ (R20),

Z3

[0019] In another embodiment, the compounds have formula Th

9



X01 (R0 )x A/ INNh NN Il HZ2 BZ2BN--...( RO )v z3/ N [0020]In

anot her enbodi nent, the conpounds have fornmula Ii (RI6)mO (R20)x | A

R13I | R14wHBH0i0Ar51373 PCT/US2009/062575
(R1 6)m
/(R20)x
Z2B ZZB =
/N\I\f/\(RZO)v
Z3
[0020] In another embodiment, the compounds have formula Ii

[0021]

[0022]

[0023]

(R16)m
\/ O A
O
x N Ti
ST Y
R13
R14 H H _
/
/N\,\j’\(Rzo)v

Z3

In another embodiment, the compounds have formula Ij

R16)m

A M s
QP

In another embodiment, the compounds have formula Ik

(R16)m
N
N N Ik
AXITI 'Tl AN %
H H ==
Z2B Z2B y)
N— ”\(Rzo)
Z3/ N v

In another embodiment, the compounds have formula I1

(R16)m
NS
L
A N N 11
N 7 g
H H ==

Z2B Z2B

10

NNN



[0021] I n anot her enbodi nent, the conpounds have formula tj (R 16 )m O(

R20)x I NJ. VNNI HDDr--NN 1 UDD--D[0022]1n another enbodi nent,

conpoundswbavs/dses7aul a | k (R16 )ymO 11 (R20 )x | PCT/US2009/062575
I RN UNL L ", ..., Nk
[0024] In another embodiment, the compounds have formula Im
(R16)m
o XY ) R0,
A N)]\N ~N ~N Im
RIT0g _
//
/N\l\i/\(R20)v
Z3

[0025]

[0026]

[0027]

[0028]

In another embodiment, the compounds have formula In

R16
SBEas:

\QD

In another embodiment, the compounds have formula Io

(R16)m

R14 R13 Y\/(Rm)x
_N
Fo vom K\g

N~ NR20
23 (R20),

In another embodiment, the compounds have formula Ip

(R16)m

Y\/<R20>x
i K\<N

Z2B ZZB
3,N\N’ (R20),

In another embodiment, the compounds have formula Iq

(R16)m
A N N Iq
R13 R14 H _
/
/N\I\I/\(Rzo)v
Z3

11

t he



Z3/ N---.N(R20 )v [0023]In anot her enbodi nent, the conpounds have formula Ii
(R16 )mX. 0 Il ANNI1 NH HI1 Z2B Z3/NN (R20 )v WO

2010/ 0513¥BRCVISEZE09/ 062575 [ 0024] I n anot her enbodi menPCTiUse00OMIGHNS
have formula Im* /NNi (R20) Z3

[0029] In another embodiment, the compounds have formula Ir

R16)m

SEBeas .

[0030] In another embodiment, the compounds have formula Is

(R16)m

R14R1&‘\ L/j/ Y\/(RZO)X
_N

Z2B Z2B

3%

<~

77 N (R20)

[0031] In another embodiment, the compounds have formula It

(R16)m

AL

N

I

%

Z2B Z2B

N~"(R20
75 N (R20),

[0032] In another embodiment, the compounds have formula Tu

(R16
(R20)x
J\ /L/j/ j\l|//\N/ Tu

R13" R14 K\(

N~
N
737

S

>

(R20)y

[0033] In another embodiment, the compounds have formula Iv

o KL o N (R0,
j\ SN NN Iy

Al )k Yz

12



[ 0025] I n anot her enbodi nent, the conpounds have fornmula In (RL6)m
00 <(R20)x I NNIn I H [0026]In another enbodi nent, the conpounds have
formul a IWOQRIAFM7R1I4 R13 X0 1<N(R20)x 1INl O A NN H HPLCT/US2009/062575

[0034] In another embodiment, the compounds have formula Iw

(R16)m
\ 0
<
P'a N No__N Iw
R
H H ==
Z2B Z2B )
N/ (R20
Z3/ N ( )v

[0035] In another embodiment, the compounds have formula Ix

(R16)m

SN O
PRt e
N N N Ix

A\ITI 'Tl AN =

H H ==
Z2B Z2B )
N~ (R20),

Z3

[0036] In another embodiment, the compounds have formula Iy

(R16)m
o ,/Y w(mo)x
A NJ\N N NN Iy
R13 I I
R14 H H -
/N\N’/\(R2O)V

Z3

[0037] In another embodiment, the compounds have formula Iz

R16
LA
\QD

[0038] In another embodiment, the compounds have formula laa

13



N( N (R20) [0027] I n anot her enbodi nent, the conpounds have fornmula Ip
(R16)m X0 1(R20) A/INNIP N IN | HH Z2B Z2B /N--...(R20)v Z3N [0028]In
anot her ewbadivsni73 t he conpounds have formula 1 WO  PCT/US2009/062575
2010/ 051373PCT/ US2009/ 062575 [ 0029] I n anot her enbodi nent, the conpounds
have formula Jr (R16) m 0 \>0( R20) x (QINé)

/(R20>x

R14R13 0
)X‘\ Taa

Z2B Z2B /
N\\

R2
sy TN (R20)

[0039] In another embodiment, the compounds have formula Ibb

(R16)m

/(RZO)X
% N Ibb
=

728 728 )
N TR20),

[0040] In another embodiment, the compounds have formula Icc

(R16)m
\/ | | /(RZOI)X
A N cC
SE )
Y/
/N\NA(Rzo)V

[0041] In another embodiment, the compounds have formula Idd
(R16)

m

NS ey

A KT \:YN/‘”‘?M
ﬁ 0O

D

[0042] In another embodiment, the compounds have formula lee

/U

U\o

(R16)m
R14 R13 \/(Rzo)x
Tee
798 zzs =
//
N\N\(RZO)\,

Z3
[0043] In another embodiment, the compounds have formula Iff

14



VNN 1 IrOD\D DO [0030] I n another enbodi nent, the conpounds have fornula Is
(R16 Ym0 1(R20)x jNNI'ls NNN 11 HH Z2 B Z2B Z3/N (R20)v [0031] I n anot her

enbodi merwg 20teeseyapounds have fornula It Z2 B Z2B PCT/US2009/062575
(R16)m
o)
/m/ "N Ra0),
|
A l N =
H ==
Z2B ZZB /
N— X
257 NT(R20),

[0044] In another embodiment, the compounds have formula Igg

(R1 6)m
\/(Rzo
A>(ﬁ\ N g
R13
R14 =
Y,
/N\N”\(RQO)V

Z3

[0045] In another embodiment, the compounds have formula Thh
R16)m

B kf M m::m
QP

[0046] In another embodiment, the compounds have formula lii

(R16)m
R14R13 0 ﬁ/\ﬁ ° | N\/(Rzo)x
AX,TI |T| ~ N /N Lii
H H =
Z2B 2B /N\,\]’*(Rzmv

Z3

[0047] In another embodiment, the compounds have formula Ijj

R6)m
0 /@( ° | w20
A\ITI 'T' N /N Ijj
H H =
Z2B Z2B /N\l\]/\/\(RZO)V
Z3

15



z3/N 1\, ( R20 )v [0032] I n anot her enbodi nent, the conpounds have formula lu
(R20)v Z3/ [0033]1n another enbodi nent, the conpounds have forrmula Iv

(R16) m OOWB20)a0sNBY VN WO 2010/ 051373PCT/ US2009/ 0625 PET[UB2BMj0b2578N0t her
enbodi ment, the conpounds have fornula Iw

[0048] In another embodiment, the compounds have formula Ikk

(R16)m

o)
0 w |N\I/(R20)X
I L™
R13 I I
R14 1 H _
v/
N\ N(R20),
Z3

[0049] In another aspect, pharmaceutical compositions are described which
comprise a compound of the invention, together with a pharmaceutically acceptable
carrier, optionally containing an additive selected from the group consisting of
adjuvants, excipients, diluents, and stabilizers.

[0050] Compounds of the present invention find utility in the treatment of
mammalian cancers, hyperproliferative diseases, metabolic diseases,
neurodegenerative diseases, or diseases characterized by angiogenesis including, but
not limited to, solid tumors, melanomas, glioblastomas, ovarian cancer, pancreatic
cancer, prostate cancer, lung cancers, breast cancers, renal cancers, hepatic cancers,
cervical carcinomas, metastasis of primary tumor sites, myeloproliferative diseases,
chronic myelogenous leukemia, leukemias, papillary thyroid carcinoma, non-small
cell lung cancer, mesothelioma, hypereosinophilic syndrome, gastrointestinal stromal
tumors, colonic cancers, ocular diseases characterized by hyperproliferation leading to
blindness including retinopathies, diabetic retinopathy, age-related macular
degeneration and hypereosinophilic syndrome, rheumatoid arthritis, asthma, chronic
obstructive pulmonary, mastocytosis, mast cell leukemia, and diseases caused by
PDGFR-a kinase, PDGFR-P kinase, ¢-KIT kinase, cFMS kinase, c-MET kinase, and
oncogenic forms, aberrant fusion proteins and polymorphs of any of the foregoing
kinases.

[0051] In some embodiments, the kinase is c-MET protein kinase, and any fusion
protein, mutation and polymorphs thereof.

[0052] In some embodiments, the compound is administered by a method selected

from the group consisting of oral, parenteral, inhalation, and subcutaneous.

Section 1 — Detailed Description of the Invention
[0053] Throughout this disclosure, various patents, patent applications and

publications are referenced. The disclosures of these patents, patent applications and
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Z3/N-...,N(R20)v [0035] I n anot her enbodi nent, the conpounds have formnula Ix
(R16 )m 70. 1(R20 )x 1 ANNNIx NN Il HH zZz2 B Zz2B /N N(R20 )v Z3 [0036]In
anot her ewbadivsni73 t he conpounds have formula |y [ 0037PCH/ise@dioers’s

enbodi nent, the conpounds have fornula Iz (RL6) m OON( R20) x <

publications in their entireties are incorporated into this disclosure by reference in
order to more fully describe the state of the art as known to those skilled therein as of
the date of this disclosure. This disclosure will govern in the instance that there is any
inconsistency between the patents, patent applications and publications and this
disclosure.

[0054] For convenience, certain terms employed in the specification, examples
and claims are collected here. Unless defined otherwise, all technical and scientific
terms used in this disclosure have the same meanings as commonly understood by one
of ordinary skill in the art to which this disclosure belongs. The initial definition
provided for a group or term provided in this disclosure applies to that group or term
throughout the present disclosure individually or as part of another group, unless
otherwise indicated.

[0055] The compounds of this disclosure include any and all possible isomers,
stereoisomers, enantiomers, diastereomers, tautomers, pharmaceutically acceptable
salts, and solvates therecof. Thus, the terms “compound” and “compounds” as used in
this disclosure refer to the compounds of this disclosure and any and all possible
isomers, stereoisomers, enantiomers, diastereomers, tautomers, pharmaceutically
acceptable salts, and solvates thereof.

[0056] The following descriptions refer to various compounds and moieties
thereof.

[0057] The term “cycloalkyl” refers to monocyclic saturated carbon rings taken
from cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptanyl and
cyclooctanyl.

[0058] The term “alkyl” refers to straight or branched chain C1-Cé6alkyls.

[0059] The term “halogen” refers to fluorine, chlorine, bromine, and iodine.
[0060] The term “alkoxy” refers to —O-(alkyl) wherein alkyl is defined as above.
[0061] The term “alkoxylalkyl” refers to —(alkyl)-O-(alkyl) wherein alkyl is
defined as above.

[0062] The term “alkoxylcarbonyl” refers to —C(O)O-(alkyl) wherein alkyl is
defined as above.

[0063] The term “carboxylC1-Cé6alkyl” refers to —(C1-Cé6alkyl)CO,H wherein
alkyl is defined as above.

17



N [0038]In another enbodi nent, the conpounds have formula laa N<(R20i)xaa
(1\16v)im1l N ..n N Z3/(R20) [0039]1In another enbodi nent, the conpounds
have for miba0ioi31376R16 )m XI\ I (R20 )x 11 \1\ 1l bb Z3/ N( RED)US2009/062575

[0064] The term “substituted” in connection with a moiety refers to the fact that a
further substituent may be attached to the moiety to any acceptable location on the
moiety.

[0065] The term “salts” embraces pharmaceutically acceptable salts commonly
used to form alkali metal salts of free acids and to form addition salts of free bases.
The nature of the salt is not critical, provided that it is pharmaceutically-acceptable.
Suitable pharmaceutically-acceptable acid addition salts may be prepared from an
inorganic acid or from an organic acid. Examples of such inorganic acids are
hydrochloric, hydrobromic, hydroiodic, nitric, carbonic, sulfuric and phosphoric acid.
Appropriate organic acids may be selected from aliphatic, cycloaliphatic, aromatic,
arylaliphatic, and heterocyclyl containing carboxylic acids and sulfonic acids,
examples of which are formic, acetic, propionic, succinic, glycolic, gluconic, lactic,
malic, tartaric, citric, ascorbic, glucuronic, maleic, fumaric, pyruvic, aspartic,
glutamic, benzoic, anthranilic, mesylic, stearic, salicylic, p-hydroxybenzoic,
phenylacetic, mandelic, embonic (pamoic), methanesulfonic, ethanesulfonic,
benzenesulfonic, pantothenic, toluenesulfonic, 2-hydroxyethanesulfonic, sulfanilic,
cyclohexylaminosulfonic, algenic, 3-hydroxybutyric, galactaric and galacturonic acid.
Suitable pharmaceutically-acceptable salts of free acid-containing compounds of
Formula I include metallic salts and organic salts. More preferred metallic salts
include, but are not limited to appropriate alkali metal (group Ia) salts, alkaline earth
metal (group Ila) salts and other physiological acceptable metals. Such salts can be
made from aluminum, calcium, lithium, magnesium, potassium, sodium and zinc.
Preferred organic salts can be made from primary amines, secondary amines, tertiary
amines and quaternary ammonium salts, including in part, tromethamine,
diethylamine, tetra-N-methylammonium, N,N'-dibenzylethylenediamine,
chloroprocaine, choline, diethanolamine, ethylenediamine, meglumine (N-
methylglucamine) and procaine.

[0066] The terms “administer”, “administering”, or “administration” as used in
this disclosure refer to either directly administering a compound or pharmaceutically
acceptable salt of the compound or a composition to a subject, or administering a
prodrug derivative or analog of the compound or pharmaceutically acceptable salt of
the compound or composition to the subject, which can form an equivalent amount of

active compound within the subject’s body.
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[0040] I n anot her enbodi nent, the conpounds have formula Icc (R16 )m | 1(R20
)X 1CC A RL3lIlI N--- Z3 / N (R0 )v [0041]In another enbodi nent, the
conpoundswbavw/des7aul a |dd [0042] I n anot her enbodi nent pCrhs2@onpsahds have
formula lee (RI6)m X0 N1 (R20 )x 11 lee N

[0067] The term “carrier”, as used in this disclosure, encompasses carriers,
excipients, and diluents and means a material, composition or vehicle, such as a liquid
or solid filler, diluent, excipient, solvent or encapsulating material, involved in
carrying or transporting a pharmaceutical agent from one organ, or portion of the
body, to another organ, or portion of the body.

[0068] The term “disorder” is used in this disclosure to mean, and is used
interchangeably with, the terms disease, condition, or illness, unless otherwise
indicated.

[0069] The terms “effective amount” and “therapeutically effective amount” are
used interchangeably in this disclosure and refer to an amount of a compound that,
when administered to a subject, is capable of reducing a symptom of a disorder in a
subject. The actual amount which comprises the “effective amount” or
“therapeutically effective amount” will vary depending on a number of conditions
including, but not limited to, the particular disorder being treated, the severity of the
disorder, the size and health of the patient, and the route of administration. A skilled
medical practitioner can readily determine the appropriate amount using methods
known in the medical arts.

[0070] The terms “isolated” and “purified” as used in this disclosure refer to a
component separated from other components of a reaction mixture or a natural source.
In certain embodiments, the isolate contains at least about 50%, at least about 55%, at
least about 60%, at lcast about 65%, at least about 70%, at least about 75%, at least
about 80%, at least about 85%, at least about 90%, at least about 95%, or at least
about 98% of the compound or pharmaceutically acceptable salt of the compound by
weight of the isolate.

[0071] The phrase “pharmaceutically acceptable” is employed in this disclosure to
refer to those compounds, materials, compositions, and/or dosage forms which are,
within the scope of sound medical judgment, suitable for use in contact with the
tissues of human beings and animals without excessive toxicity, irritation, allergic
response, or other problem or complication, commensurate with a reasonable
benefit/risk ratio.

[0072] The term “prodrug” refers to derivatives of active compounds which revert
in vivo into the active form. For example, a carboxylic acid form of an active drug

may be esterified to create a prodrug, and the ester is subsequently converted in vivo
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Z3/ N (R20)v [0043] I n anot her enbodi nent, the conpounds have fornula |ff
(RRmx16) A1 \' / \,11 NNii (R20i)xff NNNI HHZ2 B Z2B Z3/ N (R20)
[ 0044] | n woabtvns13abodi nent, the conpounds have f or mul aPCE@SERLOSIF05

O\l V(R20) I11gg NNN

to revert to the carboxylic acid form. See Ettmayer et. al, J. Med. Chem (2004) 47:
2393 and Lorenzi et. al, J. Pharm. Exp. Therpeutics (2005) 883 for reviews.

[0073] As used in this disclosure, the term “subject” includes, without limitation,
a human or an animal. Exemplary animals include, but are not limited to, mammals
such as mouse, rat, guinea pig, dog, cat, horse, cow, pig, monkey, chimpanzee,
baboon, or rhesus monkey.

[0074] The term “treating” with regard to a subject, refers to improving at least
one symptom of the subject’s disorder. Treating can be curing, improving, or at least
partially ameliorating the disorder.

[0075] The term “hydrate” refers to a compound as described herein which is
associated with water in the molecular form, i.e., in which the H—OH bond is not
split, and may be represented, for example, by the formula R'H,0, where R is a
compound as described herein. A given compound may form more than one hydrate
including, for example, monohydrates (R°'H,0), dihydrates (R-2H,0), trihydrates
(R'3H,0), and the like.

[0076] The term “solvate” refers to a compound of the present invention which is
associated with solvent in the molecular form, i.¢. in which the solvent is
coordinatively bound, and may be represented, for example, by the formula
R-(solvent), where R is a compound of the invention. A given compound may form
more than one solvate including, for example, monosolvates (R*(solvent)) or
polysolvates (R n(solvent)) wherein n is an integer>1) including, for example,
disolvates (R 2(solvent)), trisolvates (R-3(solvent)), and the like, or hemisolvates,
such as, for example, R'n/2(solvent), R'n/3(solvent), R ‘n/4(solvent) and the like
wherein n is an integer. Solvents herein include mixed solvents, for example,
methanol/water, and as such, the solvates may incorporate one or more solvents
within the solvate.

[0077] The term “acid hydrate” refers to a complex that may be formed through
association of a compound having one or more base moicties with at least one
compound having one or more acid moieties or through association of a compound
having one or more acid moieties with at least one compound having one or more
base moieties, said complex being further associated with water molecules so as to
form a hydrate, wherein said hydrate is as previously defined and R represents the

complex herein described above.
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R131 |

11000

R14 HH )1..... , Z3/14---N (R20)v [0045] 1 n anot her enbodi nent,
conpounds have fornula | hh (R16) m 00 el
enbodi merwg 20tvsemapounds have fornula lii
NN A NN Il HH

[0078] Structural, chemical and stereochemical definitions are broadly taken from
TUPAC recommendations, and more specifically from Glossary of Terms used in
Physical Organic Chemistry (IUPAC Recommendations 1994) as summarized by P.
Miiller, Pure Appl. Chem., (1994) 66: 1077-1184 and Basic Terminology of
Stereochemistry (IUPAC Recommendations 1996) as summarized by G.P. Moss Pure
and Applied Chemistry, (1996) 68: 2193-2222). Specific definitions are as follows:
[0079] Atropisomers are defined as a subclass of conformers which can be
isolated as separate chemical species and which arise from restricted rotation about a
single bond.

[0080] Regioisomers or structural isomers are defined as isomers involving the
same atoms in different arrangements.

[0081] Enantiomers are defined as one of a pair of molecular entities which are
mirror images of each other and non-superimposable.

[0082] Diastercomers or diastercoisomers are defined as sterecoisomers other than
enantiomers. Diastereomers or diastercoisomers are stereoisomers not related as
mirror images. Diastercoisomers are characterized by differences in physical
properties, and by some differences in chemical behavior towards achiral as well as
chiral reagents.

[0083] The term “tautomer” as used in this disclosure refers to compounds
produced by the phenomenon wherein a proton of one atom of a molecule shifts to
another atom. (March, Advanced Organic Chemistry: Reactions, Mechanisms and

Structures, 4th Ed., John Wiley & Sons, pp. 69-74 (1992)).

[0084] Tautomerism is defined as isomerism of the general form

G-X-Y=Z —=X=Y-Z-G

where the isomers (called tautomers) are readily interconvertible; the atoms
connecting the groups X,Y,Z are typically any of C, H, O, or S, and G is a group
which becomes an electrofuge or nucleofuge during isomerization. The most common
case, when the electrofuge is H', is also known as "prototropy".

[0085] Tautomers are defined as isomers that arise from tautomerism,
independent of whether the isomers are isolable.

[0086] ChemDraw version 8.0 or 10. (CambridgeSoft Corporation, Cambridge,

MA) was used to name structures.

1.1 First aspect of the invention — Compounds, Methods, and Preparations
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(R20) < x NIl hh [0046] I n anot her
(R16) m 0 N, RCFRISI@UORZ0F X



Z2 B Zz2B /20)v Z3 [0047]1n anot her enbodi nent, the conpounds have fornula
ljj ANcNIjj NN Il (R16)m X0 11(R20) HH Z2B Z2 B N (R20) WD

2010/ 0513¥BRIVISEZE09/ 062575 [ 0048] I n anot her enbodi menPCTiUse00OMIGHNS
have formula lick /N--N (R20)v );(...., Z3

[0087] Compounds of the formula Ia

a I /'(\ I S0P s
R4
and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, and tautomers

thereof;

wherein Q1, Q2, and Q3, are each individually and independently selected from the
group consisting of N and CH and wherein at least one of Q1 and Q2 are N;

and wherein the ring containing Q1 and Q2 may be optionally substituted with (R20)y
moieties;

cach D is individually taken from the group consisting of C, CH, C-R20, N-Z3, N,
and O, such that the resultant ring is taken from the group consisting of pyrazolyl,
isoxazolyl, triazolyl and imidazolyl;

and wherein the ring containing Q3 may be optionally substituted with one to three
R16 moieties;

V is NR4, or

a8

Q5——Q5;
cach Q5 is C(Z2B)y;
W is a direct bond, -[C(R13)R14]x-, -[C(R13)R14],NR4-, or NR4;
A is selected from the group consisting of indanyl, tetrahydronapthyl, thienyl, phenyl,
naphthyl, pyrazinyl, pyridazinyl, triazinyl, pyridinyl, and pyrimidinyl;
X2 is -O-;
when A has one or more substitutable sp2-hybridized carbon atoms, each respective
sp2 hybridized carbon atom may be optionally substituted with a Z1B substituent;
when A has one or more substitutable sp3-hybridized carbon atoms, each respective
sp3 hybridized carbon atom may be optionally substituted with a Z2B substituent;
cach Z1B is independently and individually selected from the group consisting of
hydrogen, Cl1-6alkyl, branched C3-C7alkyl, halogen, fluoroC1-Cé6alkyl wherein the

alkyl moiety can be partially or fully fluorinated, C1-Cé6alkoxy, fluoroC1-Céalkoxy
wherein the alkyl moiety can be partially or fully fluorinated, and -(CH3),CN;
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[ 0049] I n anot her aspect, pharmaceutical conpositions are described which
conprise a conpound of the invention, together with a pharmaceutically
accept ablwocarwises73 optionally containing an additive seCe&aisea)ofnszsnst he
group consi sting of adj uvants, exci pients, diluents and stabilizers.

[ 0050] Conp .the ent n fin |I| in the treatnent of
manmal i an® %‘glngg? ‘Pfi}ﬁ@‘ﬁ)‘%‘f‘a}’lafngrlg IIVU{%I‘ g}’ ok %@ ‘?'P%ttg s Bqnégag%??e

neur odegeﬁgr@%éanldgéa@@}ge&d &ﬁndﬂb§@@5@ﬁalmar acteri zed by angi ogenesi s

i ncl udi ng, not limted to, solid tunors, nelanomas, gliobl astonas,

ovari an cesder3 1§)anderpeadqn¢1ycmdcmdlw¢maﬂs't mlmeﬁar&@er thd lmgpcmsemg obpr east

o mary t DEPeat FOET Rl oBRbi e A kot Cae oo B IR RS ©

| eukem a, vdh@ltéhﬁfﬁeaeakymme{y adnybd bwh@lljﬂ of qfulo;y AQHBnat&n nryaf&kytzc@dallkﬂung
cancer, nesothelionm, er eosi 1(ﬂ%gﬁ%(l c syndrone, G%ast roi ntestinal stronmal

tunors, CB\IS@EFP){CHahGer(B“ DEUPHNET ke s RERED DRV (CFEY-py-(CH2),CN, -
hyper prol éﬁz)aﬁf %ﬂdlgﬁggq@g‘gg‘%r bli ndness including retinopathies, diabetic

reti nopat age-rel ar degeneration and hypereosi nophilic

syndr one, eadhmmledtearﬁdm tHeI @rou}ﬁ@dﬂ’smﬁng ohhadrbgerQ BRI T rsubstitiried pullyanar y,
mast ocyt osi s I seases caused by PDGER-a ki nase,

PDGFR- 13 Qﬁh%gle brénthﬁr @% Eé@léyl R Skbﬁlé%téd (e3- Qﬁwaw&l@ée angh dugietdgeni c
forns, ab%%@% WHESi R theli lg% ngﬁggaﬁh El%ﬁﬁﬁftec?f any of the foregoing

ki nases I'n sone e , nase 1's c- MET protein kinase, and
any fusi owhpreat eich R&mhwdelpomd@aﬂyl apd indrodpily Sehaeted(ﬂ‘on[l R5RDIMcEBIvEng

nbodi t h | ected f th
o0 contl SdTToR TR e AT R b Fe s Ebeut ameous Soat i on
1 - Detailgg @@S@rlh@éﬁeﬁ&n@ﬁy S irldhM et ot E QAP AR HIRUgRRYE cdubisangiosc! osur e,

various patents, patent applications and publications are referenced. The
di scl osur bgdrogert, hedd - -paalkylt s, hp@loeﬂﬂl-é:@plkwbatl dIhS(d@ﬁMC11ﬁﬁ§th¢-atl éfs in

their ent'r ie in ony ort j this | osure hby.reference in
order to f@%ﬁl@fé i ﬁﬁ(ﬁd(;%f;?%k by «5 ’3’ ¢ SURSIPIFSWAT NG 68 ski 1 1 ed
therein a€6@[kyl— helut%a&dst& bridhhedi GT-CosMYE; dThRil®xisaBitRSd driMchbd gavern in
the instance that there 1s any inconsistency between the patents, patent

appl i cat i 6Aslkahd p(&lﬂszMP\Vbns (&hdRAI s @%C&@QN@D{ OOS(ZI]IQ&(CBBﬁvem ence,
t t | d cl
Cort i Lo QOIS By FRLC LUl ierpl oo and s are

col | ected erw se t’echni cal and scientific
terns usedadhrRi hllﬁdd@bﬁdﬁn@uﬁ@lﬂaiaor&éuaﬂlye;emm froeathengsupaconsBtifgpof y under st ood
by one of qrdinary skill,in the art to which this digsclosure belongs. The
initial deflinitfon Qrow fded flor a proupl or term provll ded || n thils disclosure

applies t er thggeserﬂw osu e

i ndi vi duawm (E@g]r?[pj 5@1 @g ggg ss ot e\f\/\@ ted.

[ 0055] The conpounds of this (h)sckosire d;nc ude any y dad, abd.), pmsm 2J@R10

i somers, stereoisoners, enantioners, di astR?aWeorrers? t aut oners,

phar maceuti cal | y acceptabl e salts, and sol vat es thereof Thus, the terns
"conpound” and ' conpounds as used in this disclosure refer to the

corrpounds 9 Wh SSI b

st er eoi Soffer g, erglﬁlatnf:ls%%g u(r#ghl as Orlétoérarfnea(r%ts'fwhrpg t OMEPss Wﬁﬁ%ﬁ?&éeut %I ly
accept abl gr zahtoseueaaﬁlntsmiﬂgad RS nidiayeof .

cach R7 is independently and individually selected from the group consisting of
hydrogen, C1-Céalkyl, hydroxyC2-Céalkyl-,  dihydroxyC2-Céalkyl-, Cl1-
Co6alkoxyC2-Céalkyl-, branched C3-C7alkyl, hydroxy substituted branched C3-
Céalkyl-, C1-Céalkoxy branched C3-Cé6alkyl-, dihydroxy substituted branched C3-
Céalkyl-, -(CHz)R5, -(CH2),C(O)RS5, -(CH2),C(O)OR3, R19 substituted C3-
C8cycloalkyl- and -(CH;),R17;

cach R8 is independently and individually selected from the group consisting of C1-
Céalkyl, branched C3-C7alkyl, fluoroC1-Céalkyl- wherein the alkyl moiety is
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[ 0056] The follow ng descriptions refer to various conmpounds and noieties

t hereof [0057] The term "cycloal kyl" refers to nonocyclic saturated carbon
ri ngs takwo 2brocsuzrgcl opropyl, cycl obutyl, cyclopentyl, egelush@rpbls575

cycl ohept anyl and cycl ooctanyl. [0058] The term"alkyl" refers to straight
or branched chain 1- C6al kyl s 0059] The te "hal ogen" refers t

f1 uori ne, PHHE ioﬁéﬂ,ﬁ%ﬂb‘ﬁi’lﬁ?’é,&!’a&b‘; ?@HP ed thfjf:n‘@ﬁ{ﬁglkﬁ’ g‘r Pr]i1®né(ﬁk[§¥?9qu?léf ers to
- 0- (al kyl E6H\ﬂ[&?£,e(')ﬁ, el kodaliox Q-N(R@%j-ﬁéu DQNER5] 0061] The term "al koxyl al kyl*
refers to -(alkyl)-0-(alkyl) wherein alkyl is defined as above. [0062] The

t er m " al kesopl RHY ib ordebendeafleped indivi@i{ally Geleatic# yiom thh graipreoabikiyig ofs- defi ned as

above. [0063],The term "car - Coal kyl " fers to,-{Cl-C6al kyl ) CO2H
wher i n ackol ;@Oé@f%ﬂgﬁagé)@ﬁ%@%%%‘f&k B8 R82000/ 062575

[ 0064] TheRrt erd" RUbSirkt dicR dindivi@Rinefet iddRpsdehtiy seRERl Yiréaf BeSglogpt he fact
that a further substituent ma attached to the noiety to any acceptable

be
| ocati on eenstsHagmef elﬂxdf0$@06€¥:@6@ﬂ<t}’ér ranshed sC3dmisbkabedluprdringbdkylrcal | y
accept abl g 2abt § CHIOR!Mily or partially fluorinated, hydroxyl substituted C1-Céalkyl-,

C1-Céalkoxy substituted C1-Céalkyl-, hydroxyl substituted branched C3-C8alkyl-,
and alkoxy substituted branched C3-C8alkyl;

cach R16 is independently and individually selected from the group consisting of
hydrogen, CI1-Cé6alkyl, branched C3-C7alkyl, R19 substituted C3-C8cycloalkyl-,
halogen, fluoroC1-Cé6alkyl- wherein the alkyl moiety can be partially or fully
fluorinated, cyano, hydroxyl, C1-Cé6alkoxy, fluoroC1-Cé6alkoxy- wherein the alkyl
moiety can be partially or fully fluorinated, -N(R3),, -N(R4),, R3 substituted C2-
C3alkynyl- and nitro;

cach R17 is independently and individually selected from the group consisting of
hydrogen, C1-Cé6alkyl, branched C3-C7alkyl, hydroxyC2-Céalkyl-, R19 substituted
C3-C8cycloalkyl-, halogen, fluoroCI1-Céalkyl- wherein the alkyl moiety can be
partially or fully fluorinated, cyano, hydroxyl, C1-Céalkoxy, fluoroC1-Cé6alkoxy-
wherein the alkyl moiety can be partially or fully fluorinated, -N(R3),, -N(R4),, and
nitro,

cach R19 is independently and individually selected from the group consisting of
hydrogen, OH and C1-Céalkyl;

cach R20 is independently and individually selected from the group consisting of
hydrogen, CI1-Cé6alkyl, branched C3-C7alkyl, R19 substituted C3-C8cycloalkyl-,
halogen, fluoroC1-Cé6alkyl- wherein the alkyl moiety can be partially or fully
fluorinated, cyano, hydroxyl, hydroxyCI1-Céalkyl-, C1-Cé6alkoxyCI1-Céalkyl-, C1-
Céalkoxy, fluoroC1-Céalkoxy- wherein the alkyl moiety can be partially or fully
fluorinated, -N(R3),, -N(R4),, -(CH,),RS, -(CH,),N(R3)C(O)R3, -(CH,),C(O)N(R3),
and nitro;

cach m 1is independently and individually 1-3, each n is independently and
individually 0-6; each p is independently and individually 1-4; each q is
independently and individually 2-6; each v is independently and individually 1 or 2;
each x is independently and individually 0-2;
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used to formalkali nmetal salts of free acids and to formaddition salts of
free bases. The nature of the salt is not critical, provided that it is
phar macewpcaldosizacept abl e. Sui t abl e pharmaceuti cal | y- Ctast@bloe2sati d
addition salts may be prepared froman inorganic acid or froman organic
acid. Exanpl es of such .inorganjc acids re. h droc | oric, hydrobrom c,
hydroiodi@mfﬁﬁPFF@ TCEAHERIRRTE NG 3P fORTEo ﬁﬁg¥ic acid. Appropriate
organi ¢ agjeR8| Maynhke: %}e%%ﬁgnédr&%p%hh@@@ftfb%nulﬁig|sQ‘§s!chBh@¥tbr% ardl omatic,
arylallphatlc and heterocyclyl containing carboxylic acids and sulfonlc
aci ds, ex&nmlt@slyml‘sedml d@ﬁnawerwft@nmmmoadeandcsubﬁtrtomt@tmdures dot msta@ce,gl ycolic,
gluconic

P eSSy AT S S S AT, o Py 7 ©

stearic, Qavdwhgcs, (meﬂsoe@wheﬂ’zmtﬁemmgﬂ%b mlu@allyraﬁadﬁdldpemd&ﬂpom C
(pannlc) met hanesul foni ¢, et hanesul foni c, benzenesul fonic, pantothenic,

t ol uenesuMEEdi fsom 2zetqytel St yHor lexarerlal the siteatios hezain thedk4 “n” subscript is 2

cyclohexy IIQ r Ik Cg

galacturodﬁglggég gmﬁwgﬁhg%ﬁgﬁdﬁgegpgE£F¥Rgac8£ ?Hgﬁg%ggﬁ?' o@gfree

aci d- contRQOsﬂ@u&&ﬁp@ﬂﬁﬂﬂﬂﬁ&ﬁﬁgtmgC&bCE&M@hﬁd@uﬂ@i@ﬂ3bﬂo@ﬁlB§ and organic
salts. More preferred netallic salts include, but are not limted to

appr opr i aBEeRiigh Risubssriat dyfyrtinpmpa e Eaiabsy usgﬁ&%ﬁ?ﬁre HHPeAt MEICHES (group ha)
salts a”dﬁgkhﬁfwﬂp%ﬁh9ké$ﬁ6§$@dﬁﬁﬁ%PhﬁﬁhﬁlﬂPta'S Such salts can be nade
fromalumnum~ calcium Tithi

um magnesi um potassium sodi um and zinc.

Preferred organic saltss can b fro épﬁyy am nes, secondary ami nes,
tertiary am nes amd q,lu@te)l\nar' go'}hclqp,dl ng in part,
t romet ham ne, di et hW anine, - N rre npEHoLIM

N, N - d|benzylethylened|an1na4 chloroprocalne chol i ne, di et hanol am ne,

et hyl enedi am ne, negl um ne (Nnet hy|l|gl ucam ne) and procai ne. [0066] The terns
"admi nister”, "adm nistering", or [ladmi nistration” as used in this

di sclosure refer to either directldb adm ni stering a conpound or
pharmaceutically acceptable salf of the c npound or a conposition to a

subj ect, or adnlnlsteglngoa P ag derj QVgDQB anal og of the conpound or
pharmaceutical ly t _T‘X%euco @Y7 or madepdeilti on to the

subj ect, which can rm¥an ent ahbf%yﬁgf'@ctlve conmpound within the
subj ect's body. MD 2010/05f§73PCT/U82009 062575 [0067] The term "carrier"
as used in this disclosure, enco sses ¢ iers, excipients, and diluents
and nmeans a material, conposition |dr vehicle, such as a liquid or solid
filler, diluent, excipient, solvenft| or encapsulating material, involved in
carrying or transporting a pharnmac¥utical agent from one organ, or portion

of the body to anoth opgan, orti f t e body. [0068] The term
"disorder" is useq |n3£ g”ﬁiﬁi LETQ@ d Hﬁmglﬁg |nterchangeably
with, the terns dIS@BSEN%&ﬁNﬁi;&%, ess ‘ot herw se indicated.
[ 0069] The terns "effectlve Rgnd "t erazeutlcally effective anount™
are used interchangeably in thls i scl osyce,)@ad refer to an anmount of a
conpound that, when admi nistered to a subject, is capable of reducing a
synptom of a disorder in a subject. The actual amount which conprises the
"effective anount” or "therapeutidally effective amount” will vary
dependi ng on a nunber of conditio including, but not limted to, the
particul ar di sorder being treatedfbthe severity of the disorder, the size
and health of the patient, and he route f adm nistration. A skilled

medi cal practitioner jﬁ :ﬁaﬁd y>det er ne QheDaBproprlate anount usi ng
met hods known in t‘\ g{y w s 'maletwde 3d" and
"purified" as used osure re tmrdDConponent separated from
ot her conponents of a reagiiCoh2MARre orla natural source. In certain
enbodi nents, the isol ate”Contains at | eadtHa8iBut 50% at |east about 55%
at | east about 60% ath#+g2ast about 659 t | east about 70% at |east about
75% at | east about 80% at |east abowmt685% at | east about 90% at | east
about 95% or at |east about 98% aqf the compound or, pharmaceutically
accept abl 0B8] dn e weﬁﬁcmgﬁﬁe 811 hia upasiih dpese HOPE] The phrase
" phar maceyt,i.C qhithih AGERPHRDLEH ilstnSOBE RY %dmum&lm@ ol AR PSHIRS Oad R er {0
t hose conpounds, materials, conpositions, and dosage forns which are,
wi thin the scope of sound nedlcal j udgnent , SU|tabIe for use in contact
with the tissues of human beings and ggimals wthout excessive toxicity,
irritation, allergic response, or other problemor conplication,
commensurate with a reasonable benefit/risk ratio. [0072] The term "prodrug"
refers to derivatives of active conpounds which revert in vivo into the
actlve forn1 For exanple a carboxyllc acid forn1of an actlve drug my be

. I T . Y I T . I T | S o N 1



to revert to the carboxylic acid form See Ettmayer et. al, J. Med. Chem
(2004) 47. 2393 and Lorenzi et. al, J. Pharm Exp. Therpeutics (2005) 883
for revi ewe.20{00837T8BAs used in this disclosure, the termPCTaIsp@o6257Hcl udes,
without limtation, a human or an ani nal. Exenplary aninals i ncl ude, but

are not limt 0 h as nDu rat, g, cat,

hor se, CO%FOHF (H@ﬁggggﬁeﬁpﬁggnféého%% ﬁ’gﬁF“% 8%6 [0074]The
term"t re@ﬁab&‘éted%"&o[e%ﬁ’l%“ﬂ”%m% 1B R E lstant &f S84, TchH SRUAVE Pgh &t | east one
synpt om of the subject's disorder. Treating can be curing, inproving, or at

| east par tlifterdng (RérelH & Bé FrigH he skbivsoisderoledui0¥s] The term "hydrate" refers
to a conpound as descri bed her 'n mhich g associated with water in the
mol ecular form i.e., §in iC .anm1 ot split, and may be
represented, for 8x g7 By -hg, ?ﬁu Q\F;FE el R is a compound as
descri bed herein. A given cdanpodnd nmay f dam mbré t han one hydr at e

i ncl udi ng, for exanple, nnngﬁydrat s (R H20), dihydrates (R 2H20),
trihydrates (R 3H20), and the lik [ 0076] The term "sol vate" refers to a
conpound of the present invention ich is associated with solvent in the
nol ecular form i.e. in which theolvent is coordinatively bound, and may
be represented, for exs e e for solvent), where Ris a
conpound of the invent 2;%hnsng{ Qﬁnﬁﬂhg gpégborn1 5 éhan one sol vate
i ncl udi ng, for exanwVe es (RU ngfﬁ ol vat es

(R n(solvent)) wherein n isggn |nteger>1) i nclRi dlng, for exanpl e,

di solvates (R 2(solvent)), trlsolvates (Rv@a ﬁplvent)), and the |ike, or

hem sol vates, such as, for exanpl R nl2(solvent), R nl3(solvent),
R.n14(solvent) and the |ike whereifl n is an i nteger. Solvents herein
i ncl ude m xed sol vents, for exanplg, nethanol/water, and as such, the

sol vates may i ncorporate one or_nore solvents within the solvate. [0077] The
term"acid hydrate" gLér gplengﬁﬁ be formed through

associ ation of a équ dﬁ;a Brgmor é}g monelecwds SWi t h at | east
one conpound havin ne Vor rhb Cld LéTf%é[ﬁTDthrough associ ation of a
conpound havi ng one or fHC|d noi etieslwth at | east one conpound havi ng
one or nore base nDietLe§5gsaid conpl ex @ﬁbbfurther associated with water
nol ecul es so as to fpem@ hydrate, whe n said hydrate is as previously
defined and R represents the conpl ex,hgrgi n descri bed above. WO

2010/ 051373PCT/ US2009/ 062575 [0078]Structﬁral chem cal and stereochem cal

definitions are broadly taken from | UPAC reconmnndatlons and nore
specifically from d ossary of Terns used in- h%§} aI Crganlc Chem stry
Mok gl

(1 UPAC Re [ Pure Appl. Chem,
(1994) 66992%3?9?%§%p é%%égﬁg é@g?%%%ég of Stereoc enlstry (I UPAC
Recommendat i ons 1996) as summari zed by G.P Moss Pure and Applied

Chem stry, (1996) 68: 2193-2222). Specific definitions are as foll ows:

[ 0079] Atropi soners are defined as a subclass of conformers which can be

i sol ated as separate chem cal species and which arise fromrestricted
rotation about a single bond. [0080] Regi oi soners or structural isoners are
defined as isomers involving the same atons in different arrangenents.
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[ 0081] Enantioners are defined as one of a pair of nolecular entities which
are mrror inmges of each other and non-superinposable. [0082] D astereoners
or diastewearBdses’s are defined as stereoi somers ot her wPharuSesvansisoders.

D astereoners or diastereoi sonmers are stereoi soners not related as mrror

i mages. Di astereoisoners, are characterized by differences in physical
properties, and sorre i nces in cal behawi or towards hiral as
wel | as chiP 1 Sro0[-0083] The rboe tglgzt3mmx\a \used |n t

di scl osure ref o compou pr oduce t he phe%ge?ﬁb v;g%?/pr ot on
of one atomof a nolecule shifts to anothér atom ( h, Adwanc Organlc
Chem stry: Reactions, Mechanisms and Structures, 4th Ed., John Wley &

Sons, pp. 69-74 (1992)) [ 0084] Tautonerismis defl ned as isonerism of the
gener al forr?&(‘% - —laé’-”(Z G whege™t he iso (caIIe toners) are
readily inggrconve ot R et he catq %&il ng v:} ﬁ%E §Z are
typically any S, and v a ro eme

el ectrofuge or nucl eof ugeﬁﬁg ng r*sonerl zat 6. “he nost co n case, when

the electrofuge is H, is also- known as prot otropy". [0085] Tautorrers are
defined as |sorrers that arise fpomtautorrer,: Em mdey dent of V\/net her the

i soners are |s|-91‘a e. [0086] q:h/érfDr aw Vv 8.0 or h(ZCanbm*d’ Sof t
Cor por at i ¢19~ nblrx dge, ed to |na puct 1. 1F] rs?% spect of
the invention = rrpounds ds, andn~Rrepar atredns \

2010/ 051373PCT/ US2009/ 062575 [0087] Conpoundls of the formul'&ia 0O r: )L |

<t

/N\/ (R20)y

wherein the symbol (**) indicates the point of attachment to the heteroaryl Q1, Q2

containing ring.

1.1.2  Compounds of 1.1.1 which exemplz'fy Q1-03 moieties

1.1.3  Compounds of 1.1.2 having formula Ic
(R16)m

) (R20),

R14R13 0

Z2B ZZB
N\N// (R20),
Z3
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A Al-X2-CC)1 D. D1 DOi laWVNQ@D Di R4 and pharmaceutically
acceptabl e salts, hydrates, solvates, prodrugs, and tautoners thereof;
wherein W0,20@51338d B, are each individually and i ndepemdsntooperses ect ed
fromthe group consisting of N and CH and wherein at |east one of QL and @
are N, an erein the ring containin and Q2 may be optionally

substi t ut 2{1{\,\‘,\?7\/4 pﬁm{jﬁ@'ﬁg Oﬁétle% ”gJ@é’@H%Ijgls i ndividually taken fromthe
group consisting of C, CH C R20, N,. and 0, such that the resultant
ring is taken fromthe gr #bo), | soxazol yl, triazolyl
and i m dazol yl; and wherei ,@ be optionally
substituted with one tho. X NR4 each b is
C(Z2B)2; Wis a direct nd [ C(R13)R14],,,-,| 4C(R13) R14] ., NR4-, or NR4;
Ais selected fromthe dto onsfisting of i yl, tetrahydronapthyl,

thi enyl, phenyl, naphthyl, Z%/rzg?i nyl, pyrid 08” azinyl, pyridinyl,

and pyrimdinyl; X2 is 20-; e N (

1.1.5 Compounds of 1.1.2 having formula Ie
(R16

RS saes

R14 H

/
N— Al
N (R20),
73"

1.2 Compounds of 1.1.1 which exemplify Q1-0Q3 moieties

R16)m
0 \ (R20
SN as .y
H/
[\)/D\D
1.2.1 Compounds of 1.2 having formula Ig
(R16)m
R14R13O | /(Rzo)x
Z2B ZZB =
K
R20),
23 N (R20)
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when A has one or nore substitutable sp2-hybridized carbon atons, each
respective sp2 hybridi zed carbon atom may be optionally substituted with a
Z1B substwoOurerwosizBhen A has one or nore substitutabl e sp8Thyskemaszsesl car bon
atons, each respective sp3 hybridized carbon atom may be optionally

substi t ut W t Z bstituent; each Z1B is independently and
i ndi vi dua?gy2 s@g@é’?‘é’tf}afofzr?\li‘?@g PoHpe %nsi sting of hydrogen, Cl-6alkyl,

branched C3-Cral kyl, hal ogen, fluo ) al kyl wherein the al kyl noiety
Qr¥o), fl uoroC 1 - CGeal koxy

can be partially or fully £l uopinate )
wherein the alkyl noiety cpan b parlally or y flyorinated, and
NMual I'Y sel ected from the

-(CH2)"CN; each Z2B iAX | nttepentept
group consisting of hydr'}')geC 1| - Ceal kyl , branched C3-Cral kyl; each
Z3 is independently and H ndivi\duatlly sel ect om the group consi st ng of
hydr ogen, C 1-C 6al kyl, br&dft e c3” - cral KY K 8cycl oal kyl, fluoroC
1- C 6al kyl wherein the al kyl noi ety can /parfﬂl or fully fluorinated,
hydr oxyC2- Céal kyl -, R5 C (0)(CH2)"-, (R4) IC( 0) C1- Coal kyl -,

R8C( 0) N( R4).(CH2) g-, 2)"R5, and -(CH2)gN(R4)2; each R2 is
sel ected ? eﬁ@%ﬁ"&fﬁ%&%"ﬂ& Hﬁ”c‘g bhydr ogen, R17-substituted aryl -

d Ceal kyl branched C3 -C8al kyl, Rl 'ubstltut ed C3 -C 8cyclo al kyl- , and
fl uorod Cé6al kyl - wherein th aI ri@ y fluori nat ed;
wherein each R3 is independent | and |nd||V| ddal Iy é‘ct ed fromthe group
consi sting of hydrogen, A )ﬁ%& hed al kI, and

C3- C8cycl oal kyl ; each ils i epemden |y and i|ndividually selected from
the group consisting of h{dt ogen, & 1-C 6al ky=\hydroxyd - Céal kyl -

di hydroxyC 1-C 6al kyl -, C C6al koxyC 1 -C6al kyl -3¢ branched C3- C7al kyI
hydroxyl “substituted branched C3- Céal kyl ~ @QQ)Pkoxy br anched

C3- Coal kyl -, di hydroxy substituted br anche%)3 C3- Ceoal kyI -(CH2) pN( R7) 2,
-(CH2) pR5, - (CH2) pC(0) N(R7) 2, CH2) (CH2) " C(O)ORS and R19
substitut éd C3CH e@é’w%aﬂflé;/) wh@é@ﬁew%@r%w éhigent |y and i ndi vi dual |y

selected fromthe group con5|st|nd m N| #Nr4[1 #N, #: 14 co), 0 ()
\ o /Sl

1.3.1 Compounds of 1.3 having formula Ik
(R16)m

~_ O
R14R13 Q N | /(R20)x
X N

N N Ik
A N 7

728 728 )
N~ TNR20),
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## 1V C) N R4/LNH (CH2),-R10(CH2),-R10 and wherein the synbol (##)
is the point of attachnent to respective R4, R7, R8, R20 or Z3 noieties
cont ai ni lyoaoRAsMBety; each R7 is independently and i n@cvriuse@bloy2s3&l ect ed
fromthe group consisting of hydrogen, C -C6al kyl, hydroxyC2-C6al kyl -

di hydr oxy C6a) kyl kyI-, branched C3-Cral kyl, hydroxy
substitutZ%L%rgg@ﬁéﬂuﬁﬂfsgﬁéyﬂﬁﬂ0”"%@? CBaIkoxy branched C3- Cgal kyl -,
dlhydroxy substituted branched C3- kyI (CH2) R5 -(CH2)"C(0) R5,
-(CH2)"C(0) OR3, R19 substi tutegd C3- o -(CH2)"R17; each R8
i s independently and indiv(dual|ly sel ec ed f on1fﬁe mgoup consisting of C1
- Ceal kyl, branched CALY 0 erein the alkyl
noiety is partially or full flumrlnated R19 substltuted
C3- C8cycl oal kyl -, phenylH Coal kyl - , C 1 -C6al koxy, -NR3) 2,
-N(R4) 2, and R5; each R10 %Blﬁﬁ%pendently dual ly selected from
the group consisting of - CO2H, -CO2C1l-C6 /kyTN ﬂ%%%DN(R4)2 oH C1
- Coal koxy, and -N(R4) 2; R13 and R14 are each i ndi vidual ly and

i ndependent|y sel ected fro roup consisting of hydrogen, C -C6al kyl,
I8 Lo toseie e e

br anched §Pigppun aI¥/ffferein the alkyl is fully or
partially fluorinated, hydroxyl

Wit uted C 1 - Coal kyl -, C 1" - C6al koxy
2% @a hed C3-C8al kyl -, and
1 dependently and

substituted C 1 -Cﬁalkyl-, ydr gxyl
al koxy substituted branchedjC3-
i ndividually sel ected fA i sti ¥f h ogen, d -Co6al kyl,
branched C3 -C 7al kyl suﬁstltuted C3 -C 8¢ycl o al kyl -, hal ogen,
fluoroC 1 - Ceal kyl - wher et t He altkyl noiety be partially or fully
fluorinated, cyano, hydroxyl, C 1 -C6al koxy, oroC 1 - C6al koxy- wherein
the alkyl noiety can be partially or fulléf'T'uer(%?Qﬂved -N(R3) 2, -N(R4)?2,
R3 substituted C2- C3al kynyl - and nitro; Ach RL7 is i ndependently and

i ndividually selected fromthe group conS|st|ng of hydrogen, C 1 -Co6al kyl,

br anched eéfy C7 &PRiypundsyiid dxkehic é«r?g{rﬁZQ F29megasies i t ut ed C3- CBeycl oal kyl -

hal ogen, fluoroC 1 - CBal kyl - wher & he al kyl noiety can be partially or
fully fluorinated, cyano, hydroxyl fl uor od - C6al koxywher ei n

aI ,
the al kyl noiety can be p rtl‘jﬁgi:r 9}k§§ |uoanéB%@x -N(R3) 2, -N(R4)2,

and nitro; each R19 is indepe |nd vig IIyIneIected fromthe
group consi sting of hquogew 1 Cﬁal each R20 is

i ndependently and individually s ected fronlt e group consi sting of

hydr ogen, d -C6al kyl, branched -C 7al kyl D Ebsubstltuted C3 -C 8cyclo
al kyl -, halogen, fluoroC 1 -GC6al kyl- whereiry al kyl noiety can be
partially or fully fluorinated, cyano, hydroxyD hydr oxyC 1- C 6al kyl -

a - Cal koxyd - Ceal kyl -, C 1- CBal koxy, fluoroC 1 -C6al koxy- wherein the
al kyl noi eyl cavnpeumBIdyilad Aavinglfofndklyo 1 uorinated, -N(R3)2, -N(R4)2,
-(CH2), I R5, -(CH2), IN(R3)C(0)R3 (¢H3%1IC(O)N(R3)2 and nitro;

VX

Z2B ZZB

R20
o ( M
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each mis independently and individually 1-3, each n is independently and
individually 0-6; each p is independently and individually 1-4; each g is
i ndependemDIzy10msd37Bndi vidual ly 2-6; each v is independemRCITyUSacnd/062575
individually 1 or 2; each x is independently and individually 0-2;

stereoi so oi rs and fautoners of such conpounds. [0088]In t he
af or enent ?%rédcé@gﬁ'ﬂﬁﬁ(?ﬁélfhafv&g T%MIPTPE subscript letters are frequently
used to define variations in nnlet gpstltuent structure. For

instance, in the case wherg Rdpon t éﬁf(?ﬁp Qg)ls -(CH2)"C(0) RS, and
the R20 on the QL/ @ ring s - CH2) eachl "n" sub ﬁrlpt can be
ex om No si For exanple, the

i ndividually and inde
situation wherein the R4 ubscript is 2 and the R20 "n" subscript is 6
- AM2CH2C( 0) Re=aNd a R20 substituent of

results in a R4 substltdént 0
- CH2CH2CH2CH2CH2CH2 RS (seez%lzggul e 3 bel ow) ension, a subscript
definition may be variably used to defin |FTMrQﬁ%)MDieties residing

wi thin the sane conpound of fornmula Ia. 0O (@BA .)()1.,1-x2 WV Ni
R& \/ 0 (c)3 A A).., X2 WV N/

1.4.3  Compounds of 1.4 having formula Igq
(R16

LI U e

R14 H

N

%

N7 (R20),

=

737

1.5  Compounds of 1.1.1 which exemplify Q1-Q3 moieties
R16)n

JLLO

) (R20),
N Ir

@

X

@)
/
D\D
1.5.1 Compounds of 1.5 having formula Is
(R16%n
R14R13 \W//Q§?/4R2Ok
N Is
Z2B ZZB =
P
23 ( )V
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R4

\/

Orennl@B A, _.; 94,,X2 WV NI (CH2),C(0)R5 c)11:) D/,

L) /la@ DD m)lecule 1 RRO nolecule 2

WO 2010/051373 PCT/US2009/062575

1.5.2  Compounds of 1.5 having formula It
(R16)m

Ty
)‘X‘\ N. N It
K\(
Z2B Z2B 4

N~ (R20),
s N (R20)
1.5.3 Compounds of 1.5 having formula Iu
(R16

SeNege.

RIS R14 g
Ny (R20),

zw"

1.6 Compounds of 1.1.1 which exemplify Q1-Q3 moieties
R16)m

o /\ O N (R20),
SN
A\ )J\ J/\/N N\K v
\
10p

—g
\

1.6.1 Compounds of 1.6 having formula Iw
(R16)m

~_ O
P'a SN  NoUN Iw

=

I—=

//
N~ N(R20)
23/ N v

32
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(CH2),R5 - \7 0O (@B A. AHl , _.; .1-X2 WV N i (CH2)2C(0)R5 (CHARS
All'r n =6 [0089]In the case where a speC|f|c noiety (e.g. R4) is used in
nore t harwoneiolsazyeé wit hin a nol ecul e, each instance of PRA/USS000M06E575 dual | y
and i ndependently vari ed according to the definition of R4. As shown

bel ow, generjc | ecul e can be el ahorated to "nol ecule "4" which has two
instances?é;j R4 0@ S(S’fl\ﬂ'(’iad’wg Zﬂ@ Hifferent (R4 = H& R4 = CH3) as
shown is "nolecule 5. 0 0 (@ (R m o
~
|
N N Ix
A\ITI 'Tl AN Z
H H ==
Z2B Z2B )
N~/ (R20),
e

1.6.3 Compounds of 1.6 having formula Iy

(R16)m
\/ SN
0 /\( \(\I/(RZO)
A N)]\N ~ N =N y
R13 I I
R14 H H =

/N\N’/\(R20)V
Z3

1.7 Compounds of 1.1.1 which exemplify Q1-Q3 moieties

R16
/ RZO)
i H/ Iz
D/D\
1@)>
/
D\D
1.7.1 Compounds of 1.7 having formula laa
(R16)m
R14 R13 0 /(RZO)X
)X‘\ Iaa
Z2B Z2B 4
AN~ \(R20>v

Z3
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G A A)" 1-X2 WYV NI R4 VOOre Hnl@ A _.,1".sX2 WV Ni R4
,D-- ."-ND
WO 2010/051373 PCT/US2009/062575

1.7.2 Compounds of 1.7 having formula Ibb
(R16)m

| /<R20>x
JTXL N
=

Z2B Z2B p
N\,\f\(RZO)V
73’

1.7.3  Compounds of 1.7 having formula Icc
(R16

/(R20)
>‘/i\ )]\ Icc
R13

/
N— K
N (R20
Z3/ ( N

1.8  Compounds of 1.1.1 which exemplify Q1-Q3 moieties

R16)m
\/(Rzmx
A \r“
—~D.
D\
1Op
D
1.8.1 Compounds of 1.8 having formula Iee
(R16)m
R14 R13 o (R20)X
)X‘\ Tee
Z2B Z2B =
y
N
L N (R20)
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Ia Q@ DD 911 IDE) nolecule 4 ,EKDC2i/D N (R4)2 Db S/ -D-1) 0/ \
"n-'-' Conpounds of formula Ia whi ch exenplifj;D noieties wherein the
synbol (*W9 20rdisezBes the point of attachnent to the hetreramsego/octs;s Q2

containing ring. 1.1.2 Conpounds of].].] which exenplifj; QL-Q3 noieties

1.8.2  Compounds of 1.8 having formula Iff
(R16)m

jXL ISR EC

Z2B Z2B
(R20)v

1.8.3 Compounds of 1.8 having formula Igg
(R1 6)m

XiL )k LT P

/
//
N—{(R20),
Z3

R13

1.9  Compounds of 1.1.1 which exemplify Q1-Q3 moieties

R16)m
R20
D,
D\
1Op
-D
1.9.1 Compounds of 1.9 having formula Iii
(R16)m
O
"
R14R13 Q N | N\/(RZO)X
N N L
AXITI 'Tl x Z
H H =
Z2B Z2B /
N~ ~(R20),
z’ N
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(R16) m 00(R20) x Im 1.1.3 Conpounds of 1.1.2 having fornmula k R14R13
(R1I6)mI1C (R20)x N A NN 11 HH Z2B Z2B
WO 2010/051373 PCT/US2009/062575

1.9.2  Compounds of 1.9 having formula Ijj

(R16)m
O
L
i ..
N N 1jj
A\ITI 'Tl A =
H H =
Z2B Z2B /
N N
27 N (R20),
1.9.3  Compounds of 1.9 having formula Ikk
(R16)m
N AN
T U™
RITRaa _
v,
N (R20),
Z3

1.10  Illustrative compounds of formula la

[0090] Ilustrative compounds of formula Ia include, but are not limited to, N-
(2,3-difluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-N'-(4-
fluorophenyl)cyclopropane-1,1-dicarboxamide, N-(3-fluoro-4-(2-(1-methyl-1H-
pyrazol-4-yl)pyridin-4-yloxy)phenyl)-N'-(4-fluorophenyl)cyclopropane-1,1-
dicarboxamide, N-benzyl-N'-(2,3-difluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-
yloxy)phenyl)cyclopropane-1,1-dicarboxamide, N-benzyl-N'-(3-fluoro-4-(2-(1-
methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)cyclopropane-1,1-dicarboxamide, N-
(3-fluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-N'-
phenylcyclopropane-1,1-dicarboxamide, N-(3-fluoro-4-(2-(1-methyl-1H-pyrazol-4-
yl)pyridin-4-yloxy)phenyl)-N'-(3-(trifluoromethyl)phenyl)cyclopropane-1,1-
dicarboxamide, N-(2-fluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-
N'-(4-fluorophenyl)cyclopropane-1,1-dicarboxamide, N-(3-fluoro-4-(2-(1-methyl-1H-
pyrazol-4-yl)pyridin-4-yloxy)phenyl)-N'-(4-methoxyphenyl)cyclopropane-1,1-
dicarboxamide, N-(3-fluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-
N'-(3-methoxyphenyl)cyclopropane-1,1-dicarboxamide, N-(3-fluoro-4-(2-(1-methyl-
1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-N'-(3-fluorophenyl)cyclopropane-1,1-
dicarboxamide, N-(4-fluorophenyl)-N'-(3-methyl-4-(2-(1-methyl-1H-pyrazol-4-
yl)pyridin-4-yloxy)phenyl)cyclopropane-1,1-dicarboxamide, 1-(3-fluoro-4-(2-(1-
methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)urea,

36



'2/1"--(R20)v Z3/ N 1.1.4 Conpounds of 1.1.2 having formula Id (R16)m X0
111 (R20)x ANild NN H H Z2B Z2B 1.1.5 Conpounds of 1.1.2 having fornul a
le (R16) w0 20M{0R2E3 ,0 x le PCT/US2009/062575

N-(3-fluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-N'-(pyridin-4-
yl)cyclopropane-1,1-dicarboxamide, N-(3-fluoro-4-(2-(1-methyl-1H-pyrazol-4-
yl)pyridin-4-yloxy)phenyl)-N'-(pyridin-3-yl)cyclopropane-1,1-dicarboxamide, N-(3-
chlorobenzyl)-N'-(3-fluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-
yloxy)phenyl)cyclopropane-1,1-dicarboxamide, N-(3-fluoro-4-(2-(1-methyl-1H-
pyrazol-4-yl)pyridin-4-yloxy)phenyl)-N'-((S)-1-phenylethyl)cyclopropane-1,1-
dicarboxamide, N-(3-fluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-
N'-((R)-1-phenylethyl)cyclopropane-1,1-dicarboxamide, N-(4-fluorobenzyl)-N'-(3-
fluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)cyclopropane-1,1-
dicarboxamide, N-(4-(2-(1-ethyl-1H-pyrazol-4-yl)pyridin-4-yloxy)-3-fluorophenyl)-
N'-(4-fluorophenyl)cyclopropane-1,1-dicarboxamide, N-(3-fluoro-4-(2-(1-propyl-1H-
pyrazol-4-yl)pyridin-4-yloxy)phenyl)-N'-(4-fluorophenyl)cyclopropane-1,1-
dicarboxamide, N-(3-fluoro-4-(2-(1-(2-hydroxyethyl)-1H-pyrazol-4-yl)pyridin-4-
yloxy)phenyl)-N'-(4-fluorophenyl)cyclopropane-1,1-dicarboxamide, N-(4-
chlorophenyl)-N'-(2-fluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-
yloxy)phenyl)cyclopropane-1,1-dicarboxamide, N-(2-fluoro-4-(2-(1-methyl-1H-
pyrazol-4-yl)pyridin-4-yloxy)phenyl)-N'-p-tolylcyclopropane-1,1-dicarboxamide, N-
(3,4-difluorophenyl)-N'-(2-fluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-
yloxy)phenyl)cyclopropane-1,1-dicarboxamide, N-(2-fluoro-4-(2-(1-methyl-1H-
pyrazol-4-yl)pyridin-4-yloxy)phenyl)-N'-(4-(trifluoromethyl)phenyl)cyclopropane-
1,1-dicarboxamide, N-(3-cyano-4-fluorophenyl)-N'-(2-fluoro-4-(2-(1-methyl-1H-
pyrazol-4-yl)pyridin-4-yloxy)phenyl)cyclopropane-1,1-dicarboxamide, N-(2,4-
difluorophenyl)-N'-(2-fluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-
yloxy)phenyl)cyclopropane-1,1-dicarboxamide, N-(4-cyanophenyl)-N'-(2-fluoro-4-(2-
(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)cyclopropane-1,1-dicarboxamide,
N-(2-chloro-4-fluorophenyl)-N'-(2-fluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-
yloxy)phenyl)cyclopropane-1,1-dicarboxamide, N-(3-chloro-4-(2-(1-methyl-1H-
pyrazol-4-yl)pyridin-4-yloxy)phenyl)-N'-(4-fluorophenyl)cyclopropane-1,1-
dicarboxamide, N-(4-(2-(1H-pyrazol-4-yl)pyridin-4-yloxy)-3-fluorophenyl)-N'-(4-
fluorophenyl)cyclopropane-1,1-dicarboxamide, N-(2-fluoro-3-methyl-4-(2-(1-methyl-
1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-N'-(4-fluorophenyl)cyclopropane-1,1-
dicarboxamide, N-(3-fluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-
N'-((S)-1-(4-fluorophenyl)ethyl)cyclopropane-1,1-dicarboxamide hydrochloride, N-
(3-fluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-N'-((S)-1-(4-
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A R13I1 R14 HH N R20) 1.2Conpounds of].].] which exenplifj; Q-Q3 noieties
(RL6)mO(R20) ,1 N Ws---. .NNIf I H 1. 2.1 Conpounds of 1.2 having fornula
| g (R16) wBQof1061233 1( R20) X PCT/US2009/062575

fluorophenyl)propyl)cyclopropane-1,1-dicarboxamide hydrochloride, N-(2-fluoro-4-
(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-N'-(thiophen-2-
yl)cyclopropane-1,1-dicarboxamide, N-(3-fluoro-4-(2-(1-methyl-1H-pyrazol-4-
yl)pyridin-4-yloxy)phenyl)-N'-((R)-1-(4-fluorophenyl)-2-methoxyethyl)cyclopropane-
1,1-dicarboxamide, N-(4-fluorophenyl)-N-(4-(2-(4-(trifluoromethyl)-1H-imidazol-2-
yl)pyridin-4-yloxy)phenyl)cyclopropane-1,1-dicarboxamide, N-(4-fluorophenyl)-N'-
(6-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)pyridin-3-yl)cyclopropane-1,1-
dicarboxamide, 2-(4-fluorophenyl)-N-(4-(2-(4-(trifluoromethyl)-1H-imidazol-2-
yl)pyridin-4-yloxy)phenylcarbamoyl)acetamide, N-(2,5-difluoro-4-(2-(1-methyl-1H-
pyrazol-4-yl)pyridin-4-yloxy)phenyl)-N'-(4-fluorophenyl)cyclopropane-1,1-
dicarboxamide, N-(4-fluorophenyl)-N'-(5-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-
yloxy)pyridin-2-yl)cyclopropane-1,1-dicarboxamide, N-(2,5-difluoro-4-(2-(1-methyl-
1H-pyrazol-4-yl)pyridin-4-yloxy)phenylcarbamoyl)-2-(4-fluorophenyl)acetamide, N-
(2,3-difluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenylcarbamoyl)-2-
(4-fluorophenyl)acetamide, 2-(4-fluorophenyl)-N-(5-(2-(1-methyl-1H-pyrazol-4-
yl)pyridin-4-yloxy)pyridin-2-ylcarbamoyl)acetamide, N-(2,5-difluoro-4-(2-(1-methyl-
1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-N-phenylcyclopropane-1,1-dicarboxamide,
N-(5-chloro-2-fluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-
yloxy)phenylcarbamoyl)-2-(4-fluorophenyl)acetamide, N-(5-chloro-2-fluoro-4-(2-(1-
methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-N-(4-fluorophenyl)cyclopropane-
1,1-dicarboxamide, N-(3,5-difluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-
yloxy)phenylcarbamoyl)-2-(4-fluorophenyl)acetamide, N-(4-(2-(1,3-dimethyl-1H-
pyrazol-4-yl)pyridin-4-yloxy)-2,5-difluorophenyl)-N-(4-fluorophenyl)cyclopropane-
1,1-dicarboxamide, N-(4-fluorophenyl)-N-(4-(2-(4-(trifluoromethyl)-1H-imidazol-2-
yl)pyridin-4-yloxy)phenyl)cyclopropane-1,1-dicarboxamide, N-(2-fluoro-5-methyl-4-
(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-N’-(4-
fluorophenyl)cyclopropane-1,1-dicarboxamide, N-(2-fluoro-4-methyl-5-(4-(1-methyl-
1H-pyrazol-4-yl)pyrimidin-2-yloxy)phenyl)-N'-(4-fluorophenyl)cyclopropane-1,1-
dicarboxamide, N-(2-fluoro-5-(4-(1-methyl-1H-pyrazol-4-yl)pyrimidin-2-
yloxy)phenyl)-N'-(4-fluorophenyl)cyclopropane-1,1-dicarboxamide, N-(5-(4-(1H-
pyrazol-4-yl)pyrimidin-2-yloxy)-2-fluoro-4-methylphenyl)-N-(4-
fluorophenyl)cyclopropane-1,1-dicarboxamide, N-(5-(4-(1H-pyrazol-4-yl)pyrimidin-
2-yloxy)-2-fluorophenyl)-N-(4-fluorophenyl)cyclopropane-1,1-dicarboxamide, 2-(4-
fluorophenyl)-N-(4-methyl-5-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)pyridin-
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2-ylcarbamoyl)acetamide, N-(2,5-difluoro-4-(3-(1-methyl-1H-pyrazol-4-yl)pyridin-4-
yloxy)phenyl)-N'-(4-fluorophenyl)cyclopropane-1,1-dicarboxamide, N-(3-fluoro-4-
(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-N-(4-fluorophenyl)-N-
methylcyclopropane-1,1-dicarboxamide, N-(2-fluoro-4-(2-(3-methylisoxazol-5-
yl)pyridin-4-yloxy)phenyl)-N'-(4-fluorophenyl)cyclopropane-1,1-dicarboxamide, and
N-(4-(2-(1H-1,2,3-triazol-4-yl)pyridin-4-yloxy)-2-fluorophenyl)-N'-(4-

fluorophenyl)cyclopropane-1,1-dicarboxamide.

1.11  Methods

1.11a Methods of Protein Modulation

[0091] The invention includes methods of modulating kinase activity of a variety
of kinases, ¢.g. VEGFR-2 (KDR) kinase, c-MET kinase, FLT-3 kinase, c-KIT kinase,
PDGFR-a kinase, PDGFR-P kinase, and c-FMS kinase. The kinases may be wildtype
kinases, oncogenic forms thereof, aberrant fusion proteins thereof or polymorphs of
any of the foregoing. The method comprises the step of contacting the kinase species
with compounds of the invention and especially those set forth in section /. The
kinase species may be activated or unactivated, and the species may be modulated by
phosphorylations, sulfation, fatty acid acylations glycosylations, nitrosylation,
cystinylation (i.e. proximal cysteine residues in the kinase react with each other to
form a disulfide bond) or oxidation. The kinase activity may be selected from the
group consisting of catalysis of phospho transfer reactions, inhibition of
phosphorylation, oxidation or nitrosylation of said kinase by another enzyme,
enhancement of dephosphorylation, reduction or denitrosylation of said kinase by
another enzyme, kinase cellular localization, and recruitment of other proteins into

signaling complexes through modulation of kinase conformation.

1.11b  Treatment Methods

[0092] The methods of the invention also include treating individuals suffering
from a condition selected from the group consisting of cancer, hyperproliferative
diseases, metabolic diseases, neurodegenerative diseases or diseases characterized by
angiogenesis. These methods comprise administering to such individuals compounds
of the invention, and especially those of section /, said diseases including, but not
limited to, solid tumors, malignant melanomas, glioblastomas, ovarian cancer,

pancreatic cancer, prostate cancer, lung cancers, breast cancers, kidney cancers,
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hepatic cancers, cervical carcinomas, metastasis of primary tumor sites,
myeloproliferative diseases, chronic myelogenous leukemia, leukemias, papillary
thyroid carcinoma, non-small cell lung cancer, mesothelioma, hypereosinophilic
syndrome, gastrointestinal stromal tumors, colonic cancers, ocular diseases
characterized by hyperproliferation leading to blindness including various
retinopathies, diabetic retinopathy and age-related macular degeneration and
hyperosinophilic syndrome, rheumatoid arthritis, asthma, chronic obstructive
pulmonary disorder, mastocytosis, mast cell leukemia, a disease caused by PDGFR-a
kinase, a disease caused by PDGFR-J kinase, a disease caused by c-KIT kinase, a
disease caused by cFMS kinase, a disease caused by c-MET kinase and oncogenic
forms, aberrant fusion proteins and polymorphs thereof. The administration method
is not critical, and may be from the group consisting of oral, parenteral, inhalation,

and subcutaneous.

1.12  Pharmaceutical Preparations

[0093] The compounds of the invention, especially those of Section / may form a
part of a pharmaceutical composition by combining one or more such compounds
with a pharamaceutically acceptable carrier. Additionally, the compositions may
include an additive selected from the group consisting of adjuvants, excipients,

diluents, and stablilizers.
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Section 2. Synthesis of compounds of the present invention

[0094] The compounds of the invention are available by the general synthetic
methods illustrated in the Schemes below and the accompanying examples.

[0095] In one aspect of the invention, compounds of general formula Ia contain an
aminergic “W” group and a cyclopropyl “V” group, and are represented by general
formula 1. Compounds of general formula 1 can be readily prepared by the union of
amines of general formula 3, amines of general formula 4 (t = 0-3), and a
cyclopropane dicarboxylic acid of formula 2. As indicated below in Scheme 1,
compounds of formula 1 can arise from the sequence 2—5—1 or alternately from the
sequence 2—6—1. It will be recognized by those skilled in the art that the reaction
arrows in Scheme 1 represent either a single reaction or a multi-step reaction
sequence. Bis-acid 2 can be coupled in a step-wise manner with amines 3 and 4
through the use of standard peptide coupling agents known to those skilled in the art.
Alternately, it will be understood in Scheme 1 that acid 2 may be joined with amines
3 or 4 by pre-activation of one or both carboxylic acid moieties as an activated acid
halide, anhydride, mixed anhydride or an activated ester (such as a pentafluorophenyl
ester or a p-nitrophenyl ester). Such activated intermediates (not shown) may or may
not be isolated prior to reaction with amines 3 or 4. Those skilled in the art will
further recognize that the carboxylic acid moicties of 2 may enter the reaction
Scheme 1 masked as esters and the reaction sequences in Scheme 1 allow for
additional de-protection steps, if necessary, to convert an ester derivative of 3, or 6

into acids 5 or 6 to facilitate the formation of the second amide bond.
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Scheme 1

[0096] Non-limiting examples of Scheme 1 are shown in Schemes 2-4. Scheme 2

illustrates the preparation of compound 11, an example of general formula 1 (wherein
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A is 4-fluorophenyl, t is 0, Z2B is H, Q3 is CH, the Q3 ring is substituted with
fluorine, and the D-containing ring is pyrazole) by the general sequence of 2—5—1
(Scheme 1). Thus, as indicated below, the union of 1,1-cyclopropane bis-carboxylic
acid (7, an example of general intermediate 2, vide supra), with amine § (an example
of general amine 3) provides the amide/acid 9, an example of general intermediate 5.
Conditions for the transformation include the in situ activation of bis-acid 7 by
treatment with thionyl chloride in the presence of a tertiary base, such as
triethylamine, followed by reaction with amine 8. Further reaction of 9 with amine 10
(an example of general intermediate 4) in the presence of a peptide coupling agent
provides bis-amide 11. Coupling agents for the later transformation include TBTU
(O-(benzotriazol-1-yl)-N,N,N',N'-tetramethyluronium tetrafluoroborate), PyBOP
(benzotriazol-1-yloxy)tripyrrolidinophosphonium hexafluorophosphate), EDC (1-
ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride) and BOP-CI (bis(2-

oxo-3-oxazolidinyl)phosphonic chloride).
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Scheme 2
[0097] Similarly, Scheme 3 illustrates an additional example of the general
sequence of 2—5—1 (Scheme 1) commencing with the mono-ester 12. Thus,
acid/ester 12 is combined amine 13 to provide ester/amide 14. Saponification of the
ester of 14 with lithium hydroxide provides the lithium carboxylate 15. Treatment of
15 with 10 and a peptide coupling reagent, for example TBTU, provides bis-amide 16,

a further example of general formula 1
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[0098] Scheme 4 illustrates the preparation of 19 as a non-limiting example of the
general sequence 2—6—1 of Scheme 1. Thus, bis-acid 7 is first coupled with amine

10 to provide the amide/acid 17, which is in turn coupled with amine 18 to provide

19.
o
0o 0 F
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0™ X Vo . Ackon
H
17

Scheme 4
[0099] In another aspect of the invention, the “V” moiety of formula la is NR4.
In these instances, compounds of formula 20 can be prepared as indicated in Scheme
5 by the reaction of general amine 3 with general intermediate 21, or, in the instance

when R4 is H, with isocyanate 22.
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[0100] General intermediate 21 is available from 23 by reaction with phosgene or
a phosgene surrogate such as diphosgene or triphosgene, as indicated in Scheme 6.
Non-commercially-available isocyanates 22 can be prepared by the treatment of
general acid chloride 24 with silver isocyanate. Acid chlorides 24 in turn are prepared
from the corresponding acids by conditions familiar to those skilled in the art.
Alternately, 22 can be prepared from amide 25 by treatment with oxalyl chloride or
phosgene, optionally with heating.

o o 0
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N S N
R4 R4
23 21
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A‘wJ\u gNCO A WJLN,CO < W7 NH,

24 22 25

Scheme 6

[0101] A non-limiting example of Schemes 5 and 6 is illustrated by the
preparation of 29 in Scheme 7. Thus, acid 26 (sce: Jiang, Y., et al., J. Med. Chem.
(2007) 50(16): 3870) is converted to acid chloride 27 upon treatment with oxalyl
chloride in toluene containing a catalytic amount of dimethylformamide. Further
treatment of 27 with silver isocyanate provides isocyanate 28, an example of general
intermediate 22 (Scheme 6). Finally, reaction of 28 with amine 18 provides N-acyl
urea 29, an example of general formula 20 (wherein A is 4-fluorophenyl, W is —
CH(CHs;)-, R4 is H, Q3 is CH, the Q3 ring is substituted with fluorine, Q2 is CH, Q1

is N, and the D-containing ring is pyrazole).
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[0102] An additional example illustrating the general methods of Schemes 5 and 6
is the synthesis of 33 shown in Scheme 8. Thus, 4-fluorophenylacetamide 30, readily
prepared from 4-fluorophenylacetic acid and ammonia, is first treated with oxalyl
chloride with heating to provide 2-(4-fluorophenyl)acetyl isocyanate 31. Further
treatment of isocyanate 31 with amine 32 provides the N-acyl urea 33, an example of
general intermediate 20 (wherein A is 4-fluorophenyl, W is -CH;-, R4 is H, Q3 is N,
Q2 is CH, Q1 is N, and the D-containing ring is pyrazole).

Scheme 8§
[0103] Amines 3 useful for the invention can be synthesized according to methods
commonly known to those skilled in the art. One general preparation of amines of
formula 3 involves the stepwise union of three monocyclic subunits by formation of a
C-0 bond between the Q1/Q2 and Q3 rings and the formation of a bond between the
Q1/Q2 ring and the 5-membered D-ring. Variations of this method are shown in the

following schemes.
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[0104] Scheme 9 illustrates one general mode of assembly of 3 in which the ether
oxygen atom of 3 is derived from a hydroxyl moiety on the Q3-containing subunit 34.
The union of fragment 34 with the Q1/Q2-containing ring 35 is accomplished by
treatment of 34 with a base, for example potassium tert-butoxide, and fragment 35
with optional heating to form the ether 36. In Scheme 9, the “LG” of monocycle 35
represents a moiety that can be directly displaced in a nucleophilic substitution
reaction (with or without additional activation), for example a halide, sulfonate,
sufone or sulfoxide. The “X” group of monocycle 35 or bicycle 36 represents a
moiety that allows the attachment of a 5-membered heterocyclic moiety. In one
aspect, the “X” group represents a halogen atom that will participate in a transition-
metal-mediated coupling with a pre-formed heterocyclic (D-ring) reagent (for
example a boronic acid or ester, or heteroaryl stannane) to give rise to amine 3. In
another aspect, the “X” group represents a leaving group to be displaced by a nitrogen
atom of a pyrazole, imidazole or triazole to install the D-ring. In another aspect, the
X group represents a moiety through which to construct the 5-membered D-ring
(pyrazole, isoxazole, triazole, imidazole), for example a carboxylic acid or ester,

alkyne, or aldehyde that can be transformed into a 5-membered ring.
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Scheme 9

[0105] Some non-limiting examples of general Scheme 9 are illustrated in the
Schemes below. Scheme 10 illustrates the preparation of pyrazole 8, an example of
general amine 3 (wherein R4 is H, Q3 is CH, the Q3 ring is substituted with fluorine,
Q2 1s CH, Q1 is N, and the D-containing ring is pyrazole). In Scheme 10,
commercially available 3-fluoro-4-aminophenol (37) is reacted with potassium tert-
butoxide and 2,4-dichloropyridine 38 (an example of 35 wherein LG and X are both
chloro) to provide chloropyridine 39, an example of general intermediate 36. Possible
conditions for this transformation are dimethylacetamide at a temperature between 80
and 100 °C. The subsequent reaction of chloropyridine 39 with the commercially

available pyrazole-4-boronic acid pinacol ester 40 in the presence of a palladium
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catalyst, for example tetrakis(triphenylphosphine) palladium(0), provides pyrazole

amine §.
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Scheme 10

[0106] Scheme 11 illustrates the preparation of additional non-limiting examples
of amine 3 using the general methods of Scheme 9 and Scheme 10. Thus, general
intermediate 36 (X = halogen) can be converted to compounds 46-50 using a
palladium-catalyzed cross coupling with reagents 41 (Milestone PharmTech), 42
(Alfa), 43 (see: Nicolaou, et. al., ChemMedChem, (2006), 1(1): 41), 44 (Frontier
Scientific), 45 (see: Sakamoto, et al. Tetrahedron, (1991), 47(28): 5111), respectively.
Suitable palladium catalysts for the reactions of Scheme 11 include
dichlorobis(triphenylphosphine)palladium, dichloro[11’-bis(diphenylphosphino)
ferrocene]palladium and tetrakis(triphenylphosphine) palladium.
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[0107] Additional heteroaryl boronates and stannanes useful for the invention can
be prepared form the corresponding heteroaryl halides. For example, the known
triazole bromides 51-53 (See: Pedersen, C. Acta Chem. Scand. (1959) 5: 888-892) in
Scheme 12 can be converted to the corresponding tributylstannanes 54-56. Suitable
conditions for this transformation include reaction with hexabutyldistannane and
palladiumtetrakis(triphenylphosphine) at elevated temperatures, for example between
60 and 180 °C. Alternative conditions for the transformation include treatment of the
bromides 51-53 with n-butyllithium at low temperature and subsequent treatment of
the resultant organolithium intermediates with tributyltin chloride. Stannanes 54-56
in turn can undergo reaction with general halide 36 in the presence of a palladium

catalyst to form triazole-containing amines 57-59, examples of general amine 3.
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[0108] Schemes 13-16 illustrate the preparation of non-limiting examples general

amine 3 wherein the D-ring is a pyrazole, imidazole or triazole ring linked to the
Q1/Q2 ring through a nitrogen atom. Schemes 13-16 are examples of general Scheme
9 wherein the “X” group of 36 is a leaving group for nucleophilic aromatic
substitution. Suitable X groups for Schemes 13-16 include halogen, including
chlorine. Suitable conditions for Schemes 13-16 include the use of polar aprotic
solvents such as 1-methyl-2-pyrrolidinone, dimethylacetamide, or dimethylsulfoxide
in the presence of non-nucleophilic bases such as potassium carbonate, sodium
hydride, 1,8-diaza-bicyclo[5.4.0Jundec-7-ene (DBU), and the like. Possible
temperatures are from ambient temperature up to about 250 °C and may optionally
include the use of microwave irradiation or sonication.

[0109]
60 (example commercially available pyrazoles include those with R20 = H, CHs, CN,

Scheme 13 illustrates the reaction of general intermediate 36 with pyrazole
and CF3), or pyrazole 61 (example commercially available pyrazoles include those

with R20 = CHs, and CF3) to provide pyrazoles 62, 63 or 64, non-limiting examples

of general amine 3 wherein the D-ring is pyrazole.
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[0110] Similarly, Scheme 14 illustrates the reaction of general intermediate 36
with imidazole 65 (example commercially available imidazoles include those with
R20 = H, CH3, CN, CF3, and 2-hydroxyethyl) to provide 66 and 67, non-limiting
examples of general amine 3 wherein the D-ring is imidazole.
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Scheme 14
[0111] Scheme 15 illustrates the reaction of general intermediate 36 with triazole
68 (example commercially available triazoles include those with R20 = H, CH3, and

CN) to provide 69, 70, and 71, non-limiting examples of general amine 3 wherein
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“
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the D-ring is a 1,2,4-triazole.
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[0112] Scheme 16 illustrates the reaction of general intermediate 36 with triazole
72 (example commercially available triazoles include those with R20 = H,
hydroxymethyl) to provide 73, 74, and 75, non-limiting examples of general amine 3

wherein the D-ring is a 1,2,3-triazole.
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Scheme 16
[0113] Scheme 17 illustrates the preparation of amines 78 and 79, non-limiting
examples of general amines 3, as an example of Scheme 9 wherein an annulation
sequence is employed to construct a triazole ring (D-ring). Thus, conversion of
chloropyridine 39 into alkyne 76 is accomplished by Sonogashira cross-coupling with
trimethylsilylacetylene, followed by removal of the trimethylsilyl group by conditions
familiar to those skilled in the art, for example K,CO;3 in methanol. Further reaction
of alkyne 76 with azidomethyl pivalate (77) in the presence of copper sulfate and
sodium ascorbate provides the N-pivaloylymethyl triazole amine 78 (see Loren, et. al.
Synlett, (2005), 18: 2847). The pivalate 78 is a masked equivalent of NH-triazole 79.
Removal of the pivalate moiety with NaOH provides 79. Alternately, 78 can be used
directly in general Schemes 1 or 5 to provide compound of Formula 1 or 20 wherein
the D-ring triazole is masked with the pivaloylymethyl group. Further treatment of
such product with NaOH provides NH-triazoles of Formula 1 or 20.

boges UW—» o

sodium ascorbate

N

I8
79

E::% O(CO)tBu
Scheme 17
[0114] As an extension of Scheme 17, Z3-substituted triazoles of formula 81 and
R20-substituted isoxazole of formula 83 can also be prepared by analogous 1,3-
dipolar cycloadditions as shown in Scheme 18. Thus, combination of Z3-substituted
azides 80, readily prepared from commercial alkyl halides and sodium azide, with
alkyne 76, sodium ascorbate, and Cu(SO4) pentahydrate (See: Rostotsev, et. al.
Angew. Chem. Int. Ed, (2002) 41 (14): 2596-2599) gives rise to Z3-substituted
triazoles 81. In a similar sequence, the combination of R20-susbtituted oximes 82,

readily prepared from aldehydes and hydroxylamine, with N-chlorosuccinimide in the
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Z2 B zZz2B /20)v Z3 1.09.
| 1(R20)x O AINcNIjj NN 1
formul a W 20(0RE1HPmM 0 \

2 Conpounds of 1.9 having forrmula Ifj (RL6)m XO'
AH HZ2 B Z2B 1.9.3 Conpounds of 1.9 having
ON PCT/US2009/062575

presence of alkyne 76 with heating, or optional microwave irradiation, provides

isoxazoles of formula 83, additional examples of general amine 3.

B
§ N HZND/ SN 73
81

R20
N \
W b pogen
Scheme 18
[0115] An additional example of Scheme 9 wherein an annulation sequence is

employed to construct an imidazole D-ring is shown in Scheme 19 for the synthesis of
imidazole 93, an example of general amine 3 (wherein R4 is H, Q3 is CH, Q2 is CH,
Q1 is N, and the D-containing ring is substituted imidazole (R20 = CF3)). Conversion
of pyridine-2-carboxylic acid (84) to chloro-pyridine 85 is accomplished by treatment
with thionyl chloride and sodium bromide with heating. Reaction of 85 with tert-
butanol provides the chloro-ester 86, an example of general intermediate 35 (Scheme
9, wherein LG is chloro and X is tert-butoxycarbonyl). Treatment of 86 with the
sodium salt of 4-aminophenol 87, prepared from 87 with sodium hydride, and heating
the resultant mixture to 80 °C provides cther-ester 88, an example of general
intermediate 36 (Scheme 9, wherein X is tert-butoxycarbonyl). The further
conversion of 88 to 93 illustrates the potential multi-step nature of the second reaction
arrow of general Scheme 9. Thus, treatment of 88 with di-tert-butyl dicarbonate
provides the Boc-protected intermediate 89. Reduction of the ester moiety of 89 with
LiAlH4 provides the alcohol 90, which in turn is oxidized with MnO, to provide
aldehyde 91, a further example of general intermediate 36 (wherein X is formyl).
Further reaction of 91 with 3,3-dibromo-1,1,1-trifluoro-propan-2-one, sodium acetate,
and ammonium hydroxide provides the imidazole 92. Removal of the Boc group of

92 using aqueous HCI provides 93, an example of general amine 3.
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(R20)x 111 Nlkk NN R20) 1.10 Illustrative conmpounds of formula la
[0090] I'l lustrative conpounds of formula la include, but are not limted to,
N (2,3 -wofR2buwases7d- (2- (1 - et hyl - PCT/US2009/062575

1H pyrazol - 4-yl ) pyri di n-4-yl oxy) phenyl)-N - (4- fluorophenyl)cycl opropane- 1

, 1 -dicarboxam de, N (3 -fluoro-4-(2-(1 -nethyl-
1Hpyr azol - 4-yl ) pyri di n-4-yl oxy) phenyl) - N - (4{:iﬂgrophenyl)cyclo r opane-

1 - dicarb e, NchenzylbseN - (263 _~diUfl uoro
1H pyr azoll- 4fyl )pyeidi - 4F ylaxy,)phl %VcLaﬁLopane- ﬁp \dkcarboxam de,
N benzyl - N (3 -fl uoro- -(2-

1H pyr azol #4-yl) pyri di n*4- yIoxy)phenyl)cyclopropane- 1, # -dicarboxanide,

N(3 -fluoro-4-(2-( 1 -nethyj- 1H pyrazol - | ) pyridi n-4-yl oxy) phenyl)-N -
phenyl cycl-opropane /1| ear boxami de, kﬁ%ﬁép jaove- 4—~2>( 1 -nethyl -
1H pyrazol - 4- ?P% onxy)pheny%}— 3 N
(trlfluoronethyl)phagyl)cyclopropane- , @ di carboxam de,

N- ( 2-fl uor o- 4- (2 1 -nethyl - 1H—pyrazo| )pyrldln 4- onxy)pm

N -(4-fluorophan c opropane- d| am de, \ c% (2-(
1 -methyl- N
1prrazo| pyri h- 4- onxﬁ? 1)- (4 nethox yihe y C cPopropane-

, 1 - dicarboxanLde N (3 -quoro 4-£2-( 1 -nmethyl -
1H pyrazol - 4-yl) pyri di n- 4- onxy)phenyl) N-(3 - nethoxyphenyl)cyclopropane-

1, 1 -dicarboxamde, N (3 -fluoro-4 %? H%
- et hyl 1H pyrazol - 4-yl) pyri di n- 4- yﬁB& nyl)-N - (3
- f1 uor ophegivk) cy@&%@@@m%strates tHe %eneﬂawep%a& geaddMidrAt piruasionnenyl) - N - (3

-nmethyl-4-(24" 1 -nmethyl - 1H pyrazo
yl ) pyri di rsozqazspllanlxqmpthé)wh)awdh@m soaeee. Thus, hldetiyda? bexaprcshatative- (3

- (20 a2 ATt ab R G B S8 B R4 B Sen BRI,

1H- pyrazoly24s W, Vs Nokind- )QISYPOQKW [k edswvﬂe}teaxlw Kdyid i 1y &quéﬂtﬂa@tf@itﬁiéﬁtopane- 1,
1 -di car boxani de, N-(3 -fluoro-4 ﬁ 1 -nmethyl - 1H pyrazol - 4-
yl ) pyri di Withlmth%ﬁméﬁym)brmm(teﬁy @w¢1b380>s19@t;%wsmtgostwgweconﬂlton51

- di car box l 1 -nmeth
1H pyr azo?a%- Sglli t)og@((rs;’é &Iklrlllfé i {lll%tyta‘tn@(%)ge(@! J}t(tg'ea IIléI‘H%% 92 6\/1‘[@1%&61 1 -di C;’r boxani de,
N-(3 -fl udfnﬁbﬂtﬂylé&tdl bf dimedtiyfbrmamide affords 95. Further treatrnent of 95 with Z3-

1Hpyr azol - ridin-4-yl ox heny1l) - N
-pﬁgny| et A {B%%y yrfv%i)egam%/w) ft?clg@élﬁz-&éonﬁm% a NeBeo- 4- (2-( 1

:gﬁégz:etéﬁhﬁyhgéﬁh?gg§%%8¥r6ﬂh9Béa%%gé%%ggﬁﬁ?gn¢$$mﬂ§*%or%%enzyl) N-(3 -

f | uor o- 4- ¢@xditidns-pnetifigsl 98 and 100, examples of general amine 3 wherein the D-ring is

1H pyrazol - 4-yl)pyridin-4 .phenyl ane- i car boxam de,

NS s R DB L S B T eh g R B D S mectidte S ifneny 1

T (4-fl F%&B%%kﬁeﬁ%@%@&r@&?&'}@l’es 101 ard 165 &AEROKETh A&BoMNplogectink Uor 0- 4- (2- (
- propyt -

1prrazo|gﬁmylB@wadhﬁﬁﬂeBD@RVWEhe@gKWPth@ﬂﬁﬁﬂhU#@whenvm#@vwlopropane- 1

1 - dicarboxa

Th pyr azoP V82 ARG S RSO shiie shing £ Wﬁé‘fFn%%(?pﬂ"éwﬂﬁ%%?lapropane- !

, 1 -dicarboxam de, N-(4- chlorophenyl) N -(2-fluoro-4-(24 1 -nethyl -

1H pyrazol - 4-yl ) pyridi n-4- yl oxy) phenyl)cycl opropane- 1 , 1 -dicarboxani de,

N-(2-fluoro-4-(2-(1 -nethyl -

1Hpyr azol - 4-yl ) pyridi n-4-yl oxy) phenyl)-N -p-tol yl cycl opropane- 1 , 1

-di carboxam de, N(3 , 4-difluorophenyl)-N -(2-fluoro-4-(2-(1 -nethyl-

1H pyrazol - 4-yl ) pyridi n-4- yl oxy) phenyl)cycl opropane- 1 , 1 -dicarboxani de,

N-(2-fluoro-4-(2-(1 -nethyl -

1H pyrazol - 4-yl ) pyri di n-4-yl oxy) phenyl)-N - (4-(trifluoronethyl)phenyl)cyclo

propane- 1 , 1 -dicarboxam de, N (3

-cyano- 4-fluorophenyl)-N -(2-fluoro-4-(24 1 -nethyl-

1Hpyrazol - 4-yl ) pyri di n-4-yl oxy) phenyl ) cycl opropane- 1 , 1 -dicarboxan de,

N-(2,4- difluorophenyl)-N -(2-fluoro-4-(24 1 -nethyl -

1H pyrazol - 4-yl ) pyridi n-4- yl oxy)phenyl)cycl opropane- 1 , 1 -dicarboxam de,

N (4- cyanophenyl)-N -(2-fluoro-4-(2- ( 1 -nethyl-

1H pyrazol - 4-yl ) pyri di n-4-yl oxy) phenyl ) cycl opropane- 1 , 1 -dicarboxam de,

N—(2-ch|oro-4-f|uorophenyl)-N‘-(2-f|ug?o-4-(2-(1 - met hyl -

1H pyrazol - 4-yl ) pyridi n-4- yl oxy)phenyl)cycl opropane- 1 , 1 -dicarboxam de,

N-(3 -chloro-4-(2-( 1 -nethyl -

1Hpyr azol - 4-yl ) pyridi n- 4-yl oxy) phenyl) - N - (4-fl uorophenyl ) cycl opropane- 1

1 - dicarboxam de, N—(4-(2-(1H—pyrazo| 4 yI)pyr|d|n 4- onxy) 3



di car boxam de, N-(2-fluoro-5 -(4-( 1 -nethyl- 1H pyrazol-4-yl)pyrimdin-2-
yl oxy) phenyl) - N - (4-fl uorophenyl)cycl opropane- 1 , 1 -dicarboxamde, N (5
-(4-( 1Hpyoaawlosd37gl ) pyri m di n- 2-yl oxy) - 2-f | uor o- 4- nethybmﬂh@mymyym5(4-

fl uorophenyl)cycl opropane- 1 , 1 -dicarboxam de, N (5 -(4-(

1H pyrazol - 4-yl ) pyri m di n2-yl oxy) - 2-fl uor opheny1) - N- ( 4- quorophenyI cyclopr
opane- 1 , 1 -dicarboxam de, 2-(4- quorophenyl N-(4 met h

-nmet hyl - 1H pyrazol - 4-yl) pyri di n- 4-yl ox ym:gfgﬂ Boce. N 53

2-yl car banoyl ) acet ani de, N-(2,5 -difPuy 4- am et W - s9p-Boc

1H pyrazol - 4-yl ) pyri di n- 4- grine Top=H

yl oxy) pheny1) - N - (4-fl uorophenyl)cycl opropane-1, 1- dlcarboxanlde
N ( 3- quoro 4- (2-( 1 -nmethyl- 1 NMe,

96

H pyrazol - 4-yl ) pyri di n- 4- onxy)phenyl)- (4-f1 uoropheny1) - t hyl cycl opr opa
ne-1, 1-di car rdg; N- (2-fl uor met hyl i s o

yl) pyri di ¥4 enyT) = Neoey pheny+7cy@%jzig -1, 1-di car boxanmi d
e, and il H 9

fl uor ophenyl ) cycl opropane-1, 1-di car boxam de. 1.11 Methods 1.1la Met hods of
Prot ei n Modul ati on [0091] The i nvention includes net kods of nodul ati ng

ki nase activity of a variety of kinases, e.g. VI -2 (KDR) K%£§%§\ c- MET

ki nase, FLT-3 kinase, c-KIT kinase, D?izjaJ @, and
c- FM5 ki nase. The kinases nmay be w | diypeski es, a@n86 ms t hereof,

aberrant fusion proteins thereof or polynorgRssef any o themﬁemeg0|ng The
met hod conprises the step of contacting t hé ki nase speci es WfR" conmpounds
of the invention and especially those set forth in section 1. The ki nase
species may be activated or unactiwgfgse 2@nd the species may be nodul ated
by phosphoryl ations, sulfation, fatty acid acyl ations gl ycosyl ati ons,

ni trosyl at®1dd] cylstisiypilatmhames, iSCbernpﬁbidimhteszsl@tmémtmfw@s in the kinase

react with egﬁp ther to f.orm dIS E X éfor oxi d R Qn. h@ ki nase
activity Ny BLeGREls %Pdflrs%ﬁ% émér“'o b“scE%RSP% r?grerrese {RCY&FEPEr  phospho
transfer peaglktdNGerndaititd3é (Wiitréih RANGIMMRrb R aroX GRS QDS H,
nitrosyl ati on of said kinase by another enz enhancenent of
dephosphofHialad, X tsegaihi Breoayerthdrip di-beton Z%bw gquentiad tiratAgseWBl 2aanot her
enzynme, Kk [ f, of ot ei ns
into signgﬁﬁﬁgmggﬁ%#%ggéé?ﬁﬁéhé%{%ggﬁpg?g%ﬁg p)f%%gggzﬁéﬁ J%ﬁg?lén 1.11b
Tr eat ment cdvet Tadibef OQIALTE 108 tWHhdZ3-afbstituecd hndedrined® mbsided malixde treating

individualf suffering froma condition sel ected fron1th@é§roup consi sting
of cancer?® | OPRIHRS YeNdPeRIstestinggionpo Remoyilad dagBoc protecting

neur odege I SRR SERSE RGHE"N ﬁ% Aang nesis. These
nmet hods cg&%?ﬁsg&ég%?hlstgP?%39¥o S%‘%”%%§Q§i§§gpgg%8 ou%dg&g$ t he

i nvent i onamard wbgemi tht Dyrinhsse RY0- sed ¥.8-6nbstitutsdpygracblsebsesinilc| udi ng, but

not limted to, solid tunors | aponas | i obl ast ovari an
cancer, §ﬁh?8a??@ﬂ8%ﬁégﬁﬂﬂﬁﬁ5§?i@g tﬁh@&%X aHH@3@Q§E@§§°X%?§§gi—cancers

ki dney capgegl sl cdﬁ%h?%n@ﬁl%@bfote&%@‘gk&@ v OIS BolBlAsiAgigfof Primary
tunmor sites, nyeloproliferative di seases, chronic nyel ogenous | eukem a,

| eukem as unctmpiahdad;acmdmoadmooapmvrdmd,_ a1 Knekamples bf ganatpl gnrsed |,
nesotheI|0ﬁa h%£§5e05|no q)§%%%rone gastr0|ntest|nal stromal tunors,
col oni ¢ cane clifaf® 8 'seades 1&8?%? zed by hyperproliferation

| eading to bllndness i ncludi ng various retinopathies, diabetic retinopathy
and age-rel ated macul ar degenerati on and hyperosi nophilic syndrone,
rheumatoid arthritis, asthma, chronic obstructive pul nonary di sorder,

mast ocytosis, mast cell |eukem a, a disease caused by PDGFR-a ki nase, a

di sease caused by PDGFR-13 kinase, a disease caused by c-KIT kinase, a

di sease caused by cFMS ki nase, a di sease caused by c- MET ki nase and
oncogeni c forns, aberrant fusion proteins and pol ynorphs thereof. The

adm nistration nmethod is not critical, and may be fromthe group consisting
of oral, parenteral, inhalation, and subcutaneous. 1.12 Pharnmaceuti cal
Preparations [0093] The conpounds of the invention, especially those of
Section 1 may forma part of a pharmaceutical conposition by conbining one
or nore such conpounds with a pharamaceutically acceptable carrier
Additionally, the conpositions may include an additive selected fromthe
group consisting of adjuvants, excipiepts, diluents, and stablilizers. WO
2010/ 051373PCT/ US2009/ 062575 Section 2. Synthesis of conmpounds of the
present invention [0094] The conpounds of the invention are available by the
general synthetic

N-(4-(2-(1H 1, 2,3-triazol -4-yl)pyridin-4-yl oxy) - 2- NIﬁuorophenyl)-N'-(4-



met hods illustrated in the Schenmes bel ow and t he acconpanyi ng exanpl es.
[ 0095] I n one aspect of the invention, conpounds of general formula la
cont ai n amoanmwsiygdc "W group and a cycl opropyl "V' gr @ap/usacd/oeases
represented by general formula 1. Conpounds of general formula 1 can be
readily prepared by the uni on of am nes of general fornula 3, apjnes of
general fornmula 4 (t 0-3), and a cyebppropane di carboxylic a 'd of

formula 2. As |nd|cated bel ow in Sc 1, conpounds of for 1 can arise
fromthe sequence 2->5->1 orpal jernpately, fromthe ue ->10 It will
be recogni zed by those s ed i the art haocd acty areows in

Schene 1 represent eftferA4a si N reacti®®h or a mul t jg7pt-8Rcreaction
sequence. Bis-acid 2 cdan be weepbed in a step-w se mamaer=mM t h am nes 3 and
4 through the use of standarl@pepti de coypling agents known to those
skilled in the art. Alternately, it wll q§ gpdgrstood in Schene 1 that
acid 2 may be joined with amnes 3 or 4 hy ﬁ -actlvablon of one or both
carboxylic acid noieties as an activated aC|éLhaI|d
anhydride or an actjvated| ester (such as a pentafl
p- ni trophenyl 7 oactivated in aot shown) nmay or may
not be isghat I O LN reactien woth 4. Those skilled in the
art will furfiher rggognlze that the ceﬂ(boxyt_?.re acid noieties of 2 may enter
the reaction Schene 1 masked as esters and reacti on sequences in Schene
1 allow for additional de-protection stepi, if necessary, to convert an

anhydri de, m xed
or8pheny| ester or a

ester derivative of 5, or 6 into acids 5 ar 6 to facilitate the fornmation
of the second am de bond. A [C(CR13)R1 41(s NH 4R4 (R 16),, %g)CB Orr"?1

HN..."",,, 00l QREr- '-' [C(CRlB)RlRZI](s R4 3 rijOH Z2B 6
" e I C
\#\l Boc.
TP ez R
Scheme 21

[0118] Scheme 22 illustrates another general mode of assembly of 3 in which the
ether oxygen atom of 3 is derived from a hydroxyl moiety on the Q1/Q2-containing
subunit 115. The union of intermediate 114 with the Q1/Q2-containing ring 115 is
accomplished by treatment of 115 with a base, for example potassium tert-butoxide,
and fragment 114 with optional heating to form the ether 116. In Scheme 22, the
“LG” of monocycle 114 represents a moiety that can be directly displaced in a
nucleophilic substitution reaction (with or without additional activation), for example
a halide, sulfonate, sulfone, sulfoxide or nitro. The “X” group of monocycle 115 or
bicycle 116 represents a moiety that allows the attachment of a 5-membered
heterocyclic moiety. In one aspect, the “X” group represents a halogen atom that will
participate in a transition-metal-mediated coupling with a pre-formed heterocyclic (D-
ring) reagent (for example a boronic acid or ester, or heteroaryl stannane) to give rise
to amine 118. In another aspect, the “X” group represents a leaving group to be
displaced by a nitrogen atom of a pyrazole, imidazole or triazole to install the D-ring.
In another aspect, the X group represents a moiety through which to construct the 5-
membered D-ring (pyrazole, isoxazole, triazole, imidazole), for example a carboxylic

acid or ester, alkyne, or aldehyde, that can be transformed into a 5-membered ring-
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Schenme 1 [0096] Non-limting exanples of Schenme 1 are shown in Schenes 2-4.
Schene 2 illustrates the preparation of conmpound 11, an exanple of general
fornmul a IwWQOwhevsi313 A is 4-fluorophenyl, t is 0, Z2B isPHI/UBWS6BH the B
ring is substituted with fluorine, and the Dcontai ning ring i s pyrazole)
by the general . sequen of >1 (Sch as, i ndi cat ed bel ow,
the uni onCfaiping. 1EE?€P%§?tBé%§ SB‘?S@\E%‘F %n??@a&e lfro eél%r:rgiéﬁﬁﬁ 81X gener al
i nter medi flofetd is P&t RUBGLAmiNG &Ble%nb@%@e&%@ 1@6%@&&9& cORRGsRl am ne 3)
provi des the am de/acid 9, an exanpl e of "genéral internediate 5. Conditions
for the tkeowt tsrtham miladrm theckat, tfcbreexnampku 1mn povdovatinopovoderbindiuaci d 7 by
treatment with tth ch orlg in the sence of tertll aré bfgel, such as
triethyl aBP e ?%‘imfo 1810896 %% X?ﬁ"éﬁnaﬁofl Pﬁ%se%“ 18RO 3R of o
with am n@xalﬁblé ani R¥PEIPa8a ALmIRREY s whidh STov@HAAing 14). CBnidisloRbeMENCe of a

peptide coupling agent provides bis-amde 11. Coupling agents for the later
t r ansf or maXi’ 8Puprrontagng Brigymediate 117 to the S-membered D-ring-containing

(0- (benzo r te),
PyBOP (benr{zt%%%lﬁﬁ oﬁi]l)s ﬂF‘l‘ qc%m@llsh%(?% ﬂgﬁ%%}{#&s (Pe %r?HQﬁi m hexawﬁ%sra%%%%sphat e),
EDC (1- etdwprbvﬁe(_ohnr@hﬂlpleafﬂgeﬁ@ﬁbmﬂn): 3aahda@dlﬂ4rmtﬂie Ilﬁyldﬂ’lﬁdhzhﬁfnbde) and
BOP-C1l (bis 2- oxo- 3- oxazol i di nyl ) phosphoni ¢ chl.ori de) Schene 2
[ 0097] Si mi e afey{ated wath; an Res okt By sfandadicenditiens t@?weege@fsraé he gener al
sequence 91fn 3?5 >1 (Schenme 1) conmmencing with the nono-ester 12. Thus,
acid/ester 1277s conbined am ne 13 to provide ester/am de 14.

Saponi ficati p/n\@sf the ester of 14 with |ithium hydroxi de provides the
l'ithium C@,\b/x tee 15. Treatnment of 15 with 10 and a peptide coupling

reagent, for arrple TBTU, provides bi ssam de 16, a furt fer exa Ie of
gener al forrru% _1214, H’d ;’\. 03 E !

ON \/ KQZ\X
/\Q1 116
HO \
115 l
= = =

a3 /\01 2o e Q1 D~y

R4 4 —O_ - 0
”/\/ \ ) A ’D -~ HZN/\)_ szD\Sé

3 118
Scheme 22

[0119] A non-limiting example of Scheme 22 is shown below for the preparation
of 32 (Scheme 23), an example of general amine 118 (wherein Q3 is N, Q2 is CH, Q1
is N, and the D-containing ring is pyrazole). In Scheme 23, commercially available 5-
bromo-2-nitropyridine (119) is reacted with 2-chloro-4-hydroxypyridine (120) and a
base, for example cesium carbonate, at elevated temp, for example 80 °C, to afford
nitropyridine 121, an example of general intermediate 116. Possible conditions for
this transformation are dimethylformamide at a temperature between 80 and 100 °C.
Further reaction of nitropyridine 121 with zinc dust in the presence of ammonium
chloride provides aminopyridine 122. Further reaction of 122 with pyrazole-4-
boronic acid pinacol ester 40 by the conditions described previously provide the

pyrazole amine 32, an example of general amine 118.
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1516 Schene 3 [0098] Schene 4 illustrates the preparation of 19 as a

non-limting exanple of the general sequence 2->6->1 of Schene 1. Thus,

bi s-aci d woi2e10fase38 coupl ed with ami ne 10 to provi de thecariSdewacisds 17,

which is in turn coupled wth amne 18 to provide 19. 19 Schene 4

[ 0099] I n anot her ag ect of the invention, the "V' noiety of fornula la is
red as

NR4. I n these nces HO s of fornmula 2 D el
indicated in }Sch me 5 by the reacti on—ef—generall agi ne { th genergl
i nt er medi ape 2 or, in the Stance when R4o,NS wi th TSocyanate 22.

(R16)m 0 0 I Cl Qg 120 121

O cl
o — oy
HoN N # N
12 32
Scheme 23

[0120] Scheme 24 illustrates another general method of preparing amines 3 by
first attaching the 5-membered heterocycle to the Q1/Q2 ring (35). As described for
Scheme 9, the “LG” of monocycle 35 represents a moiety that can be directly
displaced in a nucleophilic substitution reaction (with or without additional
activation). The “X” group of monocycle 35 represents a moiety that allows the
attachment of a 5-membered heterocycle. In one aspect, the “X” group represents a
halogen atom that will participate in a transition-metal-mediated coupling with a pre-
formed heterocyclic reagent (for example, a boronic acid or ester, or heteroaryl
stannane) to give rise to amine 3. In another aspect, the “X” group of 35 represents a
functional group that can be converted to a five-membered heterocycle by an
annulation reaction. Additionally, the “X” group of 35 may represent a leaving group
(halogen, sulfoxide, sulfone, sulfonate) that can be displaced by a nucleophilic
nitrogen atom of a pyrazole, triazole or imidazole ring. After conversion of 35 to 123,
the “LG” moiety can be displaced by a hydroxyl group on the Q3-containing ring to
provide the tricylic ether-amine 3. Those skilled in the art will recognize that each
reaction arrow in Scheme 24 may represent a single transformation or a series of

transformations.

R16
|\/\Q3

I
z pd
/\ LGf W HN '\)\OH R16
¢ \/\QZ R& 34 N3 Q1 ,D~
LG '\ P G — > ] o’OP
Q2 D— - HN / /j_ \Ol
1

35 123 D 3

Scheme 24
[0121] A specific, non-limiting example of Scheme 24 is illustrated in Scheme 25

by the preparation of amine 128, an example of general amine 3 (wherein Q3 is CH
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22 Schenme 5 [0100] Gener al

pr epar ed
| socyanat
aci ds by

phosgene,

R4 RA Oa A _A, co WN 91 ,DDit.... ... T Djj I @0.--D

Intermedi ate 21 is available from 23 by reaction
wi t h phoswyenrelnsizr3phosgene surrogate such as di phosgen@Coruseemopbassgene,
i ndicated in Scheme 6. Non- connercially-available | socyanates 22 can be

b t r.eat ment. of . ge 'd oride Lth sil.
d fize g ’érSPQ%’éut%% tﬂef[uer% % ?i}p ?@&ﬁ%ﬁﬂ@a@ﬁ é%ondi ng
S éztole?nﬁhlfsaéﬂﬂlﬁl@rrmatlg v BiR e ﬁ;krhh daf 102, ﬁrh@xa%{ﬂle oféetn%famat ely, 22

can be prepared

rom am de treat ment with oxalyl chlofide or
inpgririediagd 3y umd@rgoets@apallaglum carglyN@®o@pling with the commercially

available pyrazole boronate 40 to provide the bicycle 125, an example of general
intermediate 123 (Scheme 24). Oxidation of the sulfide moiety of 125 (The “LG”
group of general intermediate 123) with m-chloroperbenzoic acid further activates this
moiety toward nucleophilic displacement and gives rise to intermediate 126.
Treatment of sulfone 126 with phenol 127 in the presence of a base provides tricylic
amine 128, an example of general amine 3. Possible bases for the later transformation
include potassium carbonate and potassium tert-butoxide in polar aprotic solvents

such as dimethylformamide or dimethylacetamide.

7?L £ i
O’Bf\N— Q
NS =N NS HoN OH  F NS
)l\ 40 | 127 )'\
Ns W e YT HoN 07NN\
128

N
— /
N
126 Y = SO,
Scheme 25

[0122] An additional non-limiting example of general Scheme 24 is illustrated in
Scheme 26 by the preparation of 131, an additional example of general amine 3
(wherein Q3 is CH and the Q3 ring is substituted with fluoro, Q2 is N, Q1 is N, and
the D-containing ring is pyrazole). Thus, commercially available dichloropyrimidine
129, an example of general intermediate 35 wherein both “LG” and “X” are chloro,
undergoes a palladium-catalyzed coupling with the commercially available pyrazole
boronate 40 to provide the bicycle 130, an example of general intermediate 123
(Scheme 24). Addition of phenol 37 in the presence of a base at elevated temperature

then provides amine 131.

Z OH
” rN Y\LN_ U
F. O =
W U T

NN ~N H,N

129 130 131

Scheme 26
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[0123] Scheme 27 illustrates the preparation amine 134 as an additional non-

limiting example of general Scheme 9. Thus, by direct analogy to Scheme 10, 2,4-

dichloropyrimidine (132) can be reacted with phenol 37 in the presence of a base to

provide 133, an example of general intermediate 36 (Scheme 9). Further reaction of

chloropyrimidine 133 with pyrazole boronate 40 in the presence of palladium catalyst

provides amine 134, an example of general amine 3.

F. OH %Q N
-B = =N\

N HZNU F O N C! ° \\:,:'N_ F O Nﬁ/Q/N\

ST, oA GG LIS, G A &
N el HN 2N HN &
32 133 134

132

Scheme 27
[0124] Additional preferred synthetic methods for the preparation of compounds

of formula 1 are found in the following examples.

Section 3. Examples

[0125] The disclosure is further illustrated by the following examples, which are
not to be construed as limiting this disclosure in scope or spirit to the specific
procedures herein described. It is to be understood that the examples are provided to
illustrate certain embodiments and that no limitation to the scope of the disclosure is
intended thereby. It is to be further understood that resort may be had to various other
embodiments, modifications, and equivalents thereof which may suggest themselves
to those skilled in the art without departing from the spirit of the present disclosure

and/or scope of the appended claims.

Example Al:

[0126] A suspension of 3-fluoro-4-aminophenol (8.0 g, 63.0 mmol) in
dimethylacetamide (80 mL) was de-gassed in vacuo and treated with potassium tert-
butoxide (7.3 g, 65 mmol). The resultant mixture was stirred at RT for 30 min. 2,4-
Dichloropyridine (8 g, 54 mmol) was added and the mixture was heated to 80 °C for
12 h. The solvent was removed under reduced pressure to give a residue which was
partitioned between water and EtOAc (3 x 100 mL). The organic layers were washed
with saturated brine, dried (MgSQj), concentrated in vacuo and purified by silica gel

column chromatography to give 4-(2-chloropyridin-4-yloxy)-2-fluorobenzenamine
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Schene 6 [0101] A non-limting exanple of Schemes 5 and 6 is illustrated by
the preparation of 29 in Schene 7. Thus, acid 26 (see: Jiang, Y., et al.,
J. Med. Gunern1o(@0¥3) 50(16): 3870) is converted to aci dpPchiuseéod®6zZ75 upon
treatment with oxalyl chloride in toluene containing a catal ytic anmount of

socyanat o 126 S6grsieldhmt SR GERERE oRvsGriebia Sed i d S SaRERL Th 1 Se a1
reaction gfd 78 9/, i AY DAY), J@S%W@ea Pﬂ‘ 99yl(blvsr 9@1)2913 @Iﬁ%@zﬂm@z of general
formula 2 wherein Ais 4-fluorophényl’, H @is

CH, the (ﬁ\/lr‘rHer;ls substituted with quorlne |s CH QL is N, and the

oxampi o 11082 r 2 a@l PSS e %ﬁﬁ%ﬁ@y%ﬁ%&@%@% O S

synt hesi snfifiol 33 -BB@WI3 414$C5h%'ﬁﬁm%thy-r[m§2 ot PPNyl Reetasicds. 230,
readily prepared from | uor ophen Iacetlc acid and ammonia, is first

treated wiid dramal), a@@]N@RQ@e( g hemmal hin M @G ingle)/ water (6 mL) was
2-(4-fl 31
2 (21 oy sealol RS I ARl 0

i nt er nedi &Is&lt{ﬁ@ nfixéues @as’lhe,%tdcﬁtoll{)f) lPadbophenNThe soM ¢ wa@rl%novdﬂlhnldSr H @B is N
@ is CH, (31 Is N, and the D-containing ring is pyrazole). F NH2 30
reduced pressure and the crude product was suspended in water and extracted with
EtOAc. The organic layer was washed with brine, dried (Na,SOj4), concentrated in
vacuo. and purified via silica gel chromatography to give 2-fluoro-4-(2-(1-methyl-
1H-pyrazol-4-yl)pyridin-4-yloxy)benzenamine (2 g, 56% yield). '"H NMR (300 MHz,
DMSO-ds): 6 8.31 (d ,/=5.7Hz, 1 H), 8.21 (s, 1 H),7.92 (s, 1 H), 7.12(d, J=2.4
Hz, 1 H), 6.96 (m, 1 H), 6.85-6.72 (m, 2 H), 6.56 (m, 1 H), 5.15 (s, 2 H), 3.84 (s, 3H);

MS (ESI) m/z: 285.0 (M+H").

Example A2:

[0128] Using a procedure analogous to Example Al, 2-fluoro-4-aminophenol
(2.6 g, 24 mmol) and 2,4-dichloropyridine (2.88 g, 20 mol) were combined to provide
4-(2-chloropyridin-4-yloxy)-3-fluoroaniline (3.2 g, 67% yield). 'H NMR (400 MHz,
DMSO-dg): 6 8.25 (d, J=5.6Hz, 1 H), 6.99 (m, 1 H), 6.90 (m, 2 H), 6.50 (d,/=1.6
Hz, 1 H), 6.41 (d, J = 10.4Hz, 1 H), 5.51 (s, 2 H); MS (ESI) m/z: 239.1 (M+H").
[0129] Using a procedure analogous to Example A1, 4-(2-chloropyridin-4-
yloxy)-3-fluoroaniline (3 g, 11.6 mmol), 1-methyl-4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)- 1H-pyrazole (3.4 g, 16.4 mmol), Na,COs (2.7 g, 25.2 mmol) and
Pd(Phs)s (1.5 g, 0.1 eq) were combined to give 3-fluoro-4-(2-(1-methyl-1H-pyrazol-4-
yl)pyridin-4-yloxy)aniline (1.1 g, 34% yield). '"H NMR (400 MHz, DMSO-dj): J (8.31
(d,J=5.6Hz, 1 H),822 (s, 1 H),7.93 (s, 1 H), 7.14 (s, 1 H), 6.98 (m, 1 H), 6.55-
6.49 (m, 2 H), 6.42 (d, J=7.2 Hz, 1 H), 5.44 (s, 2 H), 3.86 (s, 3 H); MS (ESI) m/z: (M
+H"): 285.2.

Example A3:
[0130] 1,2,3-Trifluoro-4-nitrobenzene (30 g, 0.17 mol), benzyl alcohol (18.4 g,
0.17 mol) and K,COs (35 g, 0.25 mol) were combined in DMF (300 mL) and were
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Schenme 8 [0103] Amines 3 useful for the invention can be synthesized
according to nethods comonly known to those skilled in the art. One
general pweparwsizya of am nes of fornula 3 invol ves thePsrapseswaczins on of
three nonocyclic subunits by formation of a C-0 bond between the Ql/ Q2 and

(SB mrelnggfegflrf?‘{éftﬁg[ Poyge}\t a F@ﬁb@fn?ﬁﬂ'fq@sb @@?ﬁ@@d&&én&l W‘{SIrFr’]‘ rﬁ%teéjmlﬁtﬂow ng
schefes. I\20R00%37 IRCToERRAYAORRSIEDk AAA S8 %kl it at €5 one

general node o senbly of 3 in which e ether oxygen atomof 3 is
deri ved f(MgS@4)h9<mC@1xtyatedrm varyo and purdiaddycmtinan pimgamgmphiyton3dica®ek uni on

Cr cat mont RSk PORON pachma S bRt s Pt 87 LATVIIER, e

f ragment %{WU}VISO%DW% t‘rﬁaIHBIQF 4917f30f(ﬂil 5'?13 5313*7'% 239 In Sche_rre 9, the_
"LG' of nobnocycle 35 represents a noiety that can be |rectlg di spl aced in

a nucl eopH13i su‘bél@liltlm plohberzataxyoh3-difludtodrnitipbanaenc @ddi $2-dmanol
activati o)y bef 2%63195 ﬁasasltlﬁ%h\xqﬁnz%ﬁé éi@%af ﬁlgs %ftﬁlgglg%lild @3%‘%% owsThe R

group of nonocy c cle resen t he

attachme nhtn&fspl@er5 {Jepddeioed hhathercatyist was raicety by |frlltra1fdﬁ aﬁnﬁe filtrdthe " X"
group represents a halogen atomthat will participate in

transiti oWﬁé@%wﬁféﬁﬁ%tnewce@mfmg AAPRIROZ» %ﬁ@mmwlﬁége?%y&w)c 'HD-ri ng)
reagent (WRSW'WF% gpﬁgeéﬁﬁet  J O é“ﬁ&elrﬁj‘réfﬁ LADgane) to
give rise to am ne I'n andt her pec group repre ‘ents a | eaving
group to be, Hlgpt.ated2ibi); M&\(HSﬂblgémlaﬁmﬁﬂ@H]a pyrazol e, I mdazole or
trlazole sta e t he . X resents a
o1 oty + nFORGh° wil-EIOe- CoHLTRtene 8 &5 i RRP B anop Rty S P ik E8

i soxazol €( 4@?' W?hﬁnol?}%f&as% e%lied fn%lvﬁ%a@@b%@) 8RRy hireT &% 1 rﬁfn ester,
al kyne, dehyde that can be transforned into a 5-menbered ring. 93 HN

34 (o00rr omm?;r ANkmo$phiiN. G24-Ril divrRgy odisei(6r 1 ) AREBImad wasaBied omd the
resulting mixture was heated to 70 °C for 8 h. The reaction mixture was filtered,
concentrated in vacuo and purified by silica gel chromatography to afford 4-(2-
chloro-pyridin-4-yloxy)-2,3-difluoro-phenylamine (7 g, 66% yield). '"H NMR (400
MHz, DMSO-ds): 6 8.27 (d,J=6.0 Hz, 1 H), 7.05 (s, 1 H), 6.95 (m, 1 H), 6.92 (m, 1
H), 6.62 (m, 1 H), 5.60 (s, 2 H); MS (ESI) m/z: 257.1[M+H]".

[0133] Nitrogen was bubbled though a solution of 4-(2-chloro-pyridin-4-yloxy)-
2,3-difluoro-phenylamine (2 g, 7.8 mmol), 1-methyl-4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-1H-pyrazole (1.6 g, 7.8 mmol) and Na,COs (1.65 g, 15.6
mmol) in DME (12 mL)/H;0 (4 mL) for 20 min. Pd(PPhs)4 (450 mg, 0.4 mmol), was
added and then resulting mixture was degassed in vacuo, blanketed with nitrogen and
heated to 70 °C for 16 h. The reaction was concentrated to dryness under reduced
pressure. The crude product was suspended in water and extracted with EtOAc (3 x
10 mL). The organic layer was washed with brine, dried (Na;SOj4), concentrated in
vacuo and purified by silica gel chromatography to give 2,3-difluoro-4-[2-(1-methyl-
1H-pyrazol-4-yl)-pyridin-4-yloxy]-phenylamine (1.3 g, 55% yield). '"H NMR (400
MHz, DMSO-ds): 6 8.40 (d, /J=6.0 Hz, 1 H), 8.32 (s, 1 H), 8.02 (s, 1 H), 7.26 (s, 1
H), 6.96 (t, /= 8.8 Hz, 1 H), 6.71-6.68 (m, 2 H), 5.62 (s, 2 H), 3.92 (s, 3 H); MS (ESI)
m/z: 303.2[M+H]".
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35 Scheme 9 [0105] Sone non-limting exanpl es of general Schenme 9 are
illustrated in the Schenmes below. Schenme 10 illustrates the preparation of
pyrazol e 8O 2an/sx3apl e of general am ne 3 (wherein R4 i $CHUSQBI0625CH, t he
@ ring is substituted with fluorine, Q@ is CH QL is N and the

D- cont ai ni ng ring is pyrazole). In Schenme 10, commercially avail able

3-fl uoro-#X Wip:'f‘o‘gﬁenol (37) is reacted with potassiumtertbutoxide and

2, 4-di chl qagyri di B8LESh LN AR URfl-pRendRERSiN3 4. Snandh) 1 are both chl oro)
to provide chloropyridine 39, an exanple of general internediate 36.

Possi bl e domdhylaestenifio (54 milg was deghsadnatiom addlaikewt withaoatani de at a

t enper at ug,e,_bet ween. 80 an 00,C.  The.subsequent, reaction of chl oropyridine
5 Wit h + RSO EPURR DR LA 4P R S ARl AR A RSl hat er 40
in the presensed @kccndainlcatidumres at RT Yisiller &k &n BX30RIE 2,4-Dichloro-

tetraki s(triphenyl phosphi ne) palladi unm(0), provides pyrazole am ne 8. 38
Schene 1opm§10@1 Ee"n]e? zmnqlz as edded aad theemixitwp aveahraed tf 1JE t i onal

-limti ' ' f h 9 and
Senere 100 HHEEE Dl F Bitsl ShA% stAlB o BRRLA slF e B er e T o
conpounds pdfi&aDbyusilicgget chidinadstiraphyaa todleyiz@dcldopgridiaupliorg)-w t h reagents 41
(Ml estone Pharnilech), 42 (Alfa), 43ﬁé$ee: Ni col aou, et. al., ChenmivedChem
(2006), 1(Eshylbepyenankng @ Het 365 Yiskde nbiN YIR) (400 ¥1Hz dIMSQuedifot 31 (&Y al .

Tet r ahed : 9 o6 Al ; 1) 451 Hipyelky;. j I di
Lot e o 2R o K88, SHAL) s EegR s 1 At @4 e o

di chl or obMY (ESIph@;ZB@.ﬂc(BZbHi*D.e) pal I adi um .

e or o TP KL BhenybeLoSRELIG) L ORsneheathAf A 505 me,

-*(:)9, 1434 ,n;{-thélg,4l(-nﬁ|f1%11-4-(tﬂ)4',5,?ﬁtetrarnethyl)-[1,3,2] dioxaborolan-2-yl)-4H-pyrazole
(790 mg, 3.80 mmol) and Cs,COs (2.53 g, 7.77 mmol) in 10 mL of DMF (10
mL)/water (3 mL) was de-gassed under vacuum and blanketed with nitrogen.
Pd(PPh;z)4 (295 mg, 0.26 mmol) was added and the reaction mixture was heated to 90
°C overnight. The reaction mixture was diluted with EtOAc (30 mL) and washed
with water (2 x 10 mL) and brine (2 x 10 mL). The aqueous portion was extracted
with EtOAc (2 x 15 mL) and the combined organics were washed with brine (10 mL),
concentrated in vacuo and purified on silica gel to provide 3-methyl-4-(2-(1-methyl-
1H-pyrazol-4-yl)pyridin-4-yloxy)benzenamine as a pale yellow foam (627 mg, 88%
yield). "H NMR (400 MHz, DMSO-ds): 5 8.27 (d, J = 6.0 Hz, 1 H), 8.18 (s, 1 H),
7.90(d,J=0.7Hz,1H),7.07(d,J=22Hz 1H),6.74 (d,J] =8.6 Hz, 1 H), 6.49 (d, J
=2.5Hz, 1 H), 6.46-6.40 (m, 2 H), 5.02 (s, 2 H), 3.84 (s, 3 H), 1.94 (s, 3 H); MS
(ESI) m/z: 281.2 (M+H").

Example AS:

[0136] KOtBu (1.016 g, 9.05 mmol) was added to a solution of 4-amino-2-
chlorophenol (1.00 g, 6.97 mmol) in DMF (35 ml) at RT and and the resultant mixture
was stirred 45 min. 2,4-Dichloropyridine (1.340 g, 9.05 mmol) was then added and
the reaction was stirred with heating at 90 °C overnight. The reaction was cooled to
RT and diluted generously with H,O and EtOAc. The layers were separated. The
aqueous was extracted with EtOAc (3x). The combined organics were washed with

H,0 (1x) and brine (2x), dried (MgS0,), concentrated in vacuo and purified by silica
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/I Q@ 3649 Schenme 11 [0107] Addi ti onal heteroaryl boronates and

st annanes useful for the invention can be prepared formthe correspondi ng
het er oar yWohalo/dexy3 For exanple, the known triazol e bromCaas28§206537% See:
Pedersen, C. Acta Chem Scand. (1959) 5: 888-892) in Schene 12 can be

converted to.the corres [ tributyl stannanes 54-56. Suj.tgble conditions
for this g?lﬁgﬁtﬂ%@?%&gﬁgﬁ{@éar}eéb@ﬁf%ﬁé it r%-é‘%gtﬁ&fwwﬁ% hane and
pal | adi u %%&&%h%%‘i&%@%' DBOSPRERRYs flva) PURMEEIHETREURRI4ES MiTr exanpl e

bet ween and 180 C. ternative conditions for the transformati on include
t r eat ment DMS®@4k): Brécii des=517 B3, WHY.I.02 Gt 8.7 Hai L) 1.8T-0W2t(ewpdbat ure and

i butyl { PAoEh bt & ah B8 biss L B ol WERhBRgo T Ebet  on i 1
gener al halnitge); 36c onM-repyesence of a pal |l adium catalyst to form
O oA Rloropyridincigiox benzemming (0.85 2. 3.40 o), 1o

methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-pyrazole (0.871 g, 4.19

mmol) and K,COs (1.302 g, 9.42 mmol) were combined in DME (6 ml)/H,0O (7.5 ml)

and the headspace was flushed with Ar for 10 min. Pd(PhsP)4 (0.202 g, 0.174 mmol)

was then added and the biphasic reaction was stirred with heating at 90 °C overnight.

The reaction was cooled to RT and filtered to remove insoluble material. The filtrate

was diluted with THF and washed with brine (3x). The combined aqueous phases

were extracted with THF (2x). The combined organics were washed with brine (1x),

dried (MgS0,), concentrated in vacuo and purified by silica gel chromatography

(MeOH/CHCI) to afford 3-chloro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-

yloxy)benzenamine (1.10 g, 83% yield). "H NMR (400 MHz, DMSO-d,): & 8.30-8.29

(m, 1 H), 8.22 (s, 1 H), 7.92 (s, 1 H), 7.12 (m, 1 H), 7.00-6.98 (m, 1 H), 6.72 (br s, 1

H), 6.58-6.54 (m, 1 H), 6.47-6.44 (m, 1 H), 5.44 (s, 2 H), 3.84 (s, 3 H); MS (ESI) m/z:

301.1 (M+H"): 303.0 (M+2+H").

Example A6:

[0138] To a solution of 4-(2-chloropyridin-4-yloxy)-3-fluoroaniline (3.0 g, 12.6
mmol, from Example A2) in a solvent comprised of toluene/ethanol/water (4:4:1, 50
mL) was added 4-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-1 H-pyrazole (3.17 g,
16.4 mmol), sodium carbonate (4.01 g, 37.8 mmol) and
tetrakis(triphenylphosphine)palladium (0.73 g, 0.63 mmol). The headspace was
evacuated and back-filled with nitrogen (3x) and then the reaction mixture was heated
to 100 °C overnight. The reaction was concentrated under reduced pressure, and the
residue was purified by silica gel column chromatography (ethyl acetate/petroleum
ether) to give 4-(2-(1H-pyrazol-4-yl)pyridin-4-yloxy)-3-fluoroaniline (2.66 g, 78%
yield). 'H NMR (400 MHz, DMSO-ds): 3 13.03 (brs, 1 H), 8.28-8.31 (m, 2 H), 7.99
(s, 1 H), 7.24 (s, 1 H), 6.95-7.00 (m, 1 H), 6.39-6.50 (m, 3 H), 5.43 (brs, 2 H); MS
(ESI): m/z271.1 [M+H]".
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Example A7:
[0139] A solution of 1,3-difluoro-2-methyl-benzene (15 g, 0.12 mol) in H,SO4
(100 mL) was treated dropwise with 65% HNOs (11.4 g, 0.12 mol) at -10 °C and the
resultant mixture was stirred for about 30 min. The mixture was poured into ice-
water and extracted with ethyl acetate (3 x 200 mL). The combined organic layers
were washed with brine, dried (Na,SO4) and concentrated in vacuo to give 1,3-
difluoro-2-methyl-4-nitro-benzene (16 g, 78% yield). 'H NMR (400MHz, CDCls): &
7.80 (m, 1 H), 6.95 (m, 1 H), 2.30 (s, 3 H).
[0140] 1,3-Difluoro-2-methyl-4-nitro-benzene (16 g, 0.092 mol), benzyl alcohol
(10 g, 0.092 mol) and K,COs (25.3 g, 0.18 mol), were combined in DMF (300 mL)
and heated to 100 °C overnight. The mixture was poured into water and extracted
with ethyl acetate (3 x 200 mL). The combined organic layers were washed with
brine, dried (Na,SOj4), concentrated in vacuo and purified by silica gel
chromatography to give 1-benzyloxy-3-fluoro-2-methyl-4-nitro-benzene (8 g, 33%
yield). "H NMR (400MHz, DMSO-d): 6 8.04 (t, J = 8.8 Hz, 1 H), 7.30-7.46 (m, 5
H), 7.08 (d, /=9.2 Hz, 1 H), 5.28 (s, 2 H), 2.13 (s, 3 H).
[0141] Using a procedure analogous to Example A3, 1-benzyloxy-3-fluoro-2-
methyl-4-nitro-benzene (8 g, 0.031 mol) was hydrogenated to give 4-amino-3-fluoro-
2-methyl-phenol (4.2 g, 96% yield). 'H NMR (300MHz, DMSO-d;s): 6 8.61 (s, 1 H),
6.36 (m, 2 H), 4.28 (s, 2 H), 1.96 (s, 3 H); MS (ESI) m/z: 142.1 [M+H]".
[0142] Potassium tert-butoxide (3.5 g, 31 mmol) was added to a solution of 4-
amino-3-fluoro-2-methyl-phenol (4.2 g, 30 mmol) in dimethylacetamide. The mixture
was stirred at RT for 30 min. A solution of 2,4-dichloropyridine (4.38 g, 30 mmol) in
dimethylacetamide was added and the mixture was heated at 100 °C overnight. The
reaction mixture was concentrated in vacuo and the residue was dissolved in ethyl
acetate (200 mL) and filtered through silica gel. The filter cake was washed with
cthyl acetate, the combined filtrates were concentrated in vacuo and purified by silica
gel chromatography to give 4-(2-chloro-pyridin-4-yloxy)-2-fluoro-3-methyl-
phenylamine (3.2 g, 42% yield). 'H NMR (400MHz, DMSO-d,): 6 8.21 (d, J= 6.4
Hz, 1 H), 6.84 (d, J=2.0Hz, 1 H), 6.81 (dd, J=5.6,2.4 Hz, 1 H), 6.67-6.65 (m, 2
H), 5.13 (s, 2 H), 1.91 (s, 3 H); MS (ESI): m/z 253.2 [M+H]".
[0143] Using a procedure analogous to Example A1, 4-(2-chloro-pyridin-4-
yloxy)-2-fluoro-3-methyl-phenylamine (1.0 g, 3.3 mmol), 1-methyl-4-(4,4,5,5-
tetramethyl-[1,3,2]dioxaborolan-2-yl)-1H-pyrazole (1 g, 4.8 mmol), Na,COs (0.84 g,
64
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51 54 59 Scheme 12 [0108] Schenes 13-16 illustrate the preparation of
non-limting exanples general amne 3 wherein the D-ring is a pyrazol e,
i m dazol ewor2otwisael e ring linked to the QL/ @ ring thr®@agrusamiosz5eyen
atom Schenes 13-16 are exanpl es of general Scherre 9 wherein the "X' group

of 36 is | eav uc ic aro sub5|tut| n. Suitable X
gr oups fog16 b@gd%§&%3)4ﬁépg§ebﬁéﬁ%@‘éﬁyerq?ﬂi”il oy @%}Yﬁ HUREP-3Sui t abl e

condi tion 3 |4l sedoyent s such
e 1 et R By e O L Pave 1 n the

presence picldond NyEk éﬁ}ﬂMHZcDMﬁé%)s a8 74d, -bﬁb&bﬂz,u]nﬂqbaﬁr kﬁoﬁﬁai &), B um

termer af ufed Hh 267 ok e 1 Bhost P f Ll £ 0 bt 2250 & Uy >

optional | y)i gt ude Hheosse 30f); MISESHNE: Qgg@gmaﬁl]bn or sonication.

[ 0109] Schene 13 illustrates the reaction of general internmediate 36 with
pyrazol e 60 (exanple comrercially avail able pyrazoles include those with
R20 = H, (g and CF3), or pyrazole 61 (exanple comercially available

pyr azol es | nmlpu t hose with R20 = CH3, and CF3) to provide pyrazoles 62,

63 or 64, [01ag4} | | T4 4 sgrexaiploas s OfaBy € e pad.0dmdpinS Odie (#00mt, 4e) Bol)i ng i s

pyrazol e. Wag\g)ddze(()i]i)(gl{ri(()i?n]é%?-ga?‘t%%y%%%lg%g(/l 8 165,5 07g1 mol) portion-wise, and the
resultant mixture was heated to reflux overnight. The reaction mixture was
concentrated to remove the solvent to give a crude 4-chloro-pyridine-2-carbonyl
chloride (101 g) which was used in the next step reaction without further purification.
[0145] A solution of 4-chloro-pyridine-2-carbonyl chloride (150 g, 0.857 mol) in
DCM (750 ml) was slowly added to a solution of 2-methyl-propan-2-ol (158.8 g, 2.14
mol) and DMAP (21 g, 0.171 mol) in DCM (750 mL) and pyridine (750 mL). The
resultant mixture was stirred at 30 °C overnight. The reaction mixture was
concentrated in vacuo and the residue was purified by chromatography to give 4-
chloro-pyridine-2-carboxylic acid t-butyl ester (90 g, 49% yield) as a yellow solid. 'H
NMR (CDCls): 6 8.63 (d,/=8.0Hz, 1 H), 8.03 (s, 1 H), 7.44 (d,/=8.0 Hz 1 H),
1.63 (s, 9 H); MS (ESI) m/z: 214 (M+H)).
[0146] A mixture of 4-aminophenol (2.6 g, 24 mmol) and NaH (1.1 g, 28 mmol)
in dry DMF (50 ml) was stirred at RT for 30 min. 4-Chloro-pyridine-2-carboxylic
acid #-butyl ester (5.0 g, 24 mmol) was added and the resulting mixture was stirred in
a sealed tube at 80 °C for 12h. The reaction mixture was concentrated in vacuo and
was purified on silica gel to give 5-(4-amino-phenoxy)-pyridine-2-carboxylic acid #-
butyl ester as a yellow solid (2.4 g, 35% yield). 'H NMR (300 MHz, DMSO-dg): &
8.48 (d,J=5.7Hz, 1 H),7.33 (d,J = 1.8 Hz, 1 H), 7.03 (m, 1 H), 6.84 (d, /= 8.4 Hz,
1 H), 6.62 (d,/J=8.4Hz, 1 H), 5.18 (s, 2 H), 1.50 (s, 9 H); MS (ESI) m/z: 287.2
(M+H").
[0147] To a solution of 5-(4-amino-phenoxy)-pyridine-2-carboxylic acid t-butyl
ester (1.0 g, 3.5 mmol) in THF (10 ml) was added aqueous NaOH (1 M, 7 ml, 7 mol)
followed by (Boc),0 (0.76 g, 3.5 mmol). The resulting mixture was heated to reflux
for 2h. The reaction mixture was concentrated, the residue diluted with water (20

mL) and extracted with dichloromethane (3 x 100 mL). The combined organic layers
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were washed with brine, dried (Na,S0O,), concentrated and purified via
chromatography to provide 5-(4-¢-butoxycarbonylamino-phenoxy)-pyridine-2-
carboxylic acid #-butyl ester (1.2 g, 89% yield). MS (ESI) m/z: (M+H") 387.3.
[0148] A solution of 5-(4-t-butoxycarbonylamino-phenoxy)-pyridine-2-carboxylic
acid z-butyl ester (0.5 g, 1.3 mmol) in THF (2.0 ml) was added dropwise to a 0°C
suspension of LiAlH4 (0.1 g, 2.6 mmol) in dry THF (5.0 ml). The reaction was stirred
at 0 °C for 2h and was quenched with 10% aqueous NaOH (1.0 mL). The mixture
was filtered and the filtrate was concentrated in vacuo to give [4-(6-hydroxymethyl-
pyridin-3-yloxy)-phenyl]-carbamic acid #-butyl ester (0.38 g, 92% yield). MS (ESI)
m/z: (M+H") 317.2.
[0149] A solution of [4-(6-hydroxymethyl-pyridin-3-yloxy)-phenyl]-carbamic
acid #-butyl ester (0.25 g, 0.8 mmol) in DCM (3.0 ml) was treated with activated
MnQO, (0.42 g, 4.8 mmol) and the suspension was stirred at RT for 2h. The reaction
suspension was filtered and the filtrate was concentrated in vacuo to provide [4-(6-
formyl-pyridin-3-yloxy)-phenyl]-carbamic acid t-butyl ester (0.24 g, 95% yield). MS
(ESI) m/z: 315.0 (M+H").
[0150] A solution of NaOAc (0.6 g, 7.4 mmol) in water (1.5 mL) was treated with
3,3-dibromo-1,1,1-trifluoro-propan-2-one (2.2 g, 8.3 mmol) and the resulting mixture
was heated to reflux for 30 min. After cooling, the solution was added to [4-(6-
formyl-pyridin-3-yloxy)-phenyl]-carbamicacid #-butyl ester (2.3 g, 7.4 mmol) in
ammonium hydroxide (30%, 23 mL). The reaction mixture was stirred at RT for 5h,
concentrated in vacuo and purified via chromatography to give {4-[3-(4-
trifluoromethyl-1H-imidazol-2-yl)-phenoxy]-phenyl} -carbamic acid #-butyl ester (2.1
g, 67% yield). MS (ESI) m/z: (M+H") 421.1.
[0151] A mixture of {4-[3-(4-trifluoromethyl-1H-imidazol-2-yl)-phenoxy]-
phenyl}-carbamic acid #-butyl ester (2.1 g, 2.2 mmol) and aqueous HC1 (1M, 30 mL)
in isopropanol (20 ml) was stirred at 90 °C for 2h. After cooling to RT, the reaction
mixture was concentrated, and the residue was partitioned with water and
dichloromethane. The organic layer was washed with brine, dried (Na,SQO;,), and
concentrated to yield an HCI salt which was further neutralized to give 4-(2-(4-
(trifluoromethyl)-1H-imidazol-2-yl)pyridin-4-yloxy)benzenamine (600 mg, 85%
yield). "H NMR (400 MHz, CDCls): & 13.48 (br s, 1 H), 8.46 (d, J = 5.6 Hz, 1 H),
7.81 (s, 1 H), 7.34 (m, 1 H), 6.97 (m, 1 H), 6.86 (d, /= 8.8 Hz, 2 H), 6.66 (d, /= 8.8
Hz, 2 H), 5.15 (s, 2 H); MS (ESI) m/z: 320 (M+H"). MS (ESI) m/z: (M+H") 321.2.
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R20 Schenme 13 [0110]Simlarly, Schene 14 illustrates the reaction of

general internediate 36 with imdazole 65 (exanple comercially avail abl e

i m dazol ewoi2np/osdy3t hose with R0 = H, CH3, CN, CF3, an@CZAisgamwox3ses hyl) to
provi de 66 and 67, non-limting exanples of general am ne 3 wherein the
D-ring is imdazole. HNZN Scheme 14 [0111] Schenme 15 illustrates the
reaction of general internediate 36 with triazole 68 (exanple comrercially
avai | abl egkhindfoAgs i nclude those with R20 = H CH3, and CN) to provide 69,
70, and 71, non-limting exanples of general amne 3 wherein the Dring is
a 1,2, 4-tt0182bl e.To 6093 N4 N rdRkrad Ol (R20F 8, HHPnn¥d), under an atmosphere of

argon, was added anhydrous DMF (3 mL) and the slurry was cooled in an ice bath.
To this suspension was added, in portions, a solution of 2-chloropyridin-4-ol (0.35 g,
2.70 mmol) in DMF (2 mL). The reaction mixture was stirred cold for 5 minutes and
then allowed to warm to RT and stirred for 20 minutes. 1,5-difluoro-2-methyl-4-
nitrobenzene (0.514 g, 2.97 mmol) was added and the reaction mixture heated at 90
°C for 3 hours, cooled to RT, quenched with water and the mixture was extracted with
EtOAc (3x). The combined organic phases were washed with brine, dried (Na,;SO4),
concentrated in vacuo and purified by silica gel column chromatography
(EtOAc/hexanes) to obtain 2-chloro-4-(5-fluoro-2-methyl-4-nitrophenoxy)pyridine
(0.48g, 63% yield) MS (ESI) m/z: 283.0 (M+H").

[0153] To a solution of 2-chloro-4-(5-fluoro-2-methyl-4-nitrophenoxy)pyridine
(0.48 g, 1.698 mmol) in ethanol (20 mL) was added Raney Ni (0.4 g). The mixture
was stirred under a hydrogen atmosphere (1 atm) overnight at RT. The reaction
mixture was filtered through a pad of Celite® and the filtrate was concentrated to
obtain the crude 4-(2-chloropyridin-4-yloxy)-2-fluoro-5-methylbenzenamine
(assuming a 100% yield).

[0154] To a solution of 4-(2-chloropyridin-4-yloxy)-2-fluoro-5-
methylbenzenamine (0.43 g, 1.702 mmol) and 1-methyl-4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazole (0.389 g, 1.872 mmol) in DMF (20 ml) was added
tetrakis(triphenylphosphine)palladium (0.197 g, 0.170 mmol) and an aqueous solution
of potassium phosphate (1.084 g, 5.11 mmol). The reaction mixture was flushed with
N, and then heated overnight at 90 °C. Water was added and the solution was
extracted with EtOAc (3x). The combined organic phases were washed with brine,
dried (Na;S0Os), concentrated in vacuo and purified by silica gel column
chromatography (EtOAc/hexanes) to obtain 5-fluoro-2-methyl-4-(2-(1-methyl-1H-
pyrazol-4-yl)pyridin-4-yloxy)benzenamine (0.13g, 25.6% yield). 'H NMR (400
MHz, DMSO-ds): ¢ 8.29 (m, 1H), 8.21 (s, 1H), 7.92 (s, 2H), 7.09 (m, 1H), 6.87 (m,
1H), 6.69 (m, 1H), 6.46 (m, 1H), 5.10 (s, 2H), 3.84 (s, 3H), 1.93 (s, 3H); MS (ESI)
m/z: 299.1 (M+H).
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Schene 15 [0112] Schene 16 illustrates the reaction of general internediate
36 with triazole 72 (exanple commercially available triazoles include those
wi t h R20 woHp10mpds7oxynmet hyl ) to provide 73, 74, and 75, PAOUSRO0i0635MT

exanpl es of general amne 3 wherein the Dring is a 1,2,3-triazole. 36R4,
J, N1 ,7 ;gAﬁﬁherre 16 [0113] Schene 17 illustrates the preparation of
am nes 78 ﬁ'ﬂfp on-limting exanples of general anines 3, as an exanple

of ~Scheme|@ s¢her gigl.unPEbtAtd @' g%%ﬁﬁu @a@d@ﬁb@i@@s&l@tlcﬁ%}sﬁi yct a
triazole r| ng (D-ring). Thus, convérsion of chloropyridine 39 into al kyne

76 is accoifbloreheutroynsovdgas A 2anwebsed boupl ilnghaki(3.A g, 29.6 mmol) i 1n

condi t 1 ond VAR RO T 00 L) TR Bhafe A SnE AR YRty P ™

net hanol . Theltdabdn meagleived Bhcakiiand§ raiiidad pzdssaarhinitle r@slu@é @ﬁﬁ (77) in
the presence of copper sulfate and sodi um ascorbate provides the

N- pi val oy Pyititionsd batweenzshyd agefrisend svatesed he organic layer veds scigyairéerd  (2005),

18: 2847) val at 9.

removal o Tg DAV EHE: BriffrknsB PR RAAR e e S RS 6 can
be used dby eclhhm dhrorgeogaphy &giee*r%behzsalroxﬁ) 1,0- diﬂwndemmrmmaml(so? g,For mula 1
or 20 wherein the D“M}% triazole is masked wth the pival oyl ynet hyl group.
Furt her t?bé’t%ﬁ} &F NV (H00MId MO gp) B [ v drd gDy 7 4001 s of

For mul a 1 g@ {Z}e?@l 17 [0114] As an extension of Schene 17,

ZS-substi u?te tria g of formula 81 and R20-substituted isoxazol e of
formul a 8f166h alBoa kdufponeqEl- érénmlogyjall bgdlmrdSBHtr«ﬂaqnmmr(deg;IZOamtd)tl ons as

shown in Sch of Z3-subst i t d readi |

Nelp i B O B BT A AT St ey e VS A G
sodi um asgREbalBas lgfél g@flﬁt@@‘@ tl;}?'yt Rhydifeﬁﬁglt( 568 rcd2ash RESEN wRlfiliddd Angew.
Chem Int. Ed, (2002) 41(14): 96-2599) gives rise to Z3-substituted

triazol esa@lithelfitrate swamcbmens@tqdu endae redu@ed peshira i givn4-emiRd,63usbt i t ut ed

Kli(lcmszr ggﬂg@‘%ﬁq%H %OAQ{ZE ° Yﬁ?@?e%}c]g@@%’%@ﬂ% [ﬂ}%@\% ?% gﬁ%ﬁ?ﬁ?@w %P opt i onal

m cromaveapgr@d;:atm«ngZ RIPY b @degs,i2s@xazol es of forrmula 83, additional

exanpl es of eneral am ne 3.
i 0157] Potassium tert-butoxide (2.4 g, 22 mmol) was added to a solution of 4-

am1n0-2,6-d1ﬂuorophenol (2.9 g, 20 mmol) in N, N-dimethyl-acetamide (50 mL) and
the mixture was stirred at RT under nitrogen for 0.5 h. A solution of 2,4-dichloro-
pyridine (2.9 g, 20 mmol) in N, N-dimethyl-acetamide was added, and the reaction was
heated to 100 °C under nitrogen for 10 h. After cooling to RT, the reaction was
poured into water (100 mL) and the aqueous solution was extracted with ethyl acetate
(3 x 70 mL). The combined organics were washed with brine, dried (Na,SO4),
concentrated in vacuo and purified by silica gel chromatography to give 4-(2-
chloropyridin-4-yloxy)-3,5-difluoroaniline (3.0 g, 59% yield). '"H NMR (300 MHz,
DMSO-ds): 6 8.31 (d,J=5.7Hz, 1 H), 7.10 (d,/J=2.1 Hz, 1 H), 7.01 (dd, /= 5.7 Hz,
2.1Hz, 1 H),6.38 (d,/=10.8 Hz, 2 H), 5.86 (s, 2 H).

[0158] To a solution of 4-(2-chloropyridin-4-yloxy)-3,5-difluoroaniline (3.0 g,
11.7 mmol) in a mixture of N,N-dimethyl-formamide and water (v/v=3:1, 80 mL) was
added 1-methyl-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-1H-pyrazole (3.6 g,
17.5 mmol), potassium phosphate (4.9 g, 23.4 mmol) and tetrakis(triphenylphosphine)
palladium (0.7 g, 0.6 mmol). The mixture was degassed thoroughly, heated to 100 °C
and stirred under nitrogen overnight. The solvent was removed under reduced

pressure and the residue was purified by silica gel chromatography to give 3,5-
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R20 7683 Schene 18 [0115] An additional exanple of Schenme 9 wherein an
annul ati on sequence is enployed to construct an imdazole D-ring is shown
i n Schenew@2ofoms1ihe synt hesis of im dazole 93, an examplCa/uskoogesmsral am ne
3 (wherein R4 is H @B is CH @is CH Qis N and the D-containing ring

i bsti dim | 0 = ) i .of idj -2- b [ i
:aii 3u( ZZ') Eit %Eqﬁ%‘-g?-gf%%i@di(l%p%@zggﬁé@%%%gﬁ@eﬁ%}}ﬁ% % '&g’ﬁ‘% mﬁ-a{ hiO)(;%y: ‘
chlori de apeNiRALGEMULHMEOW, .15 1eRld, no- 565139,01 'H),nz?.Qé (89 Wy, ¥ Bg{ent but anol

provi des the chloro-ester 86, an exanp general 1 nternediate 35 (Schene
9, wher ei )24 &, dhl e blzahdl)X6.64 (dkrt= battbxy carbblayl H), (I3 eat, fent0.8f 86 with

and neati N T FoLly 20N Ry frard: PSS BF abi B0 Eiher - eoter g5, an
exanpl e of general internediate 36 (Schene 9, wherein X is

tert-but oxycarbonill). The further conversion of 88 to 93 illustrates the
pot ent i al Example A{Ep nature of the second reaction arrow of general Schene

9. Thus, me f 8 ' [ -b ' [ des the

goc- pr ot eLUSH 1 nebrhent Srileb PHadliEs ot el FhECLBRER £ 8F% 60" 11

Li A1lHApr ovediea hiyBexaleqoval, 029, mythicWaien (6OrML) shdaké edsalecht WoluhoMi@? t o

provi de al deh(}/de 91, a further exanpl e of ?eneral i nternedi ate 3§C(Wnerei n

Xis for mj‘(pc)l o} itheMethy shlopompate 24 €126 mol) was added dropwise at 0 °C.
3,3-dibro : j f - - : ' -at ium
yr oxi de py B BEL R e 1 R B T B B8 SR Lt g
agueous HE:, O oanddben B3 miaturexasgpitecell weneahylacataier(@ x3300 BBP0The 919293

Schene 19 [0116] Schene 20 illustrates.the general e ti on of additional
oyt azol o BBORCL Qe gt YTt it g os GUERAMES e af dehyde
91, a repg&rentaAtd M@d&mé&%ﬁﬁs&%ﬂi&?r%idé B&@Bﬁ%@gﬁ?eﬂ&ﬁo%@{h‘?l-” Rdis a

Boc protecting group, B is : H,lQlls Xis fornyl), is
conver t edphanyk estentacthyl dster §¥hmeRls micld)r dANMRI3H MiH2BMSO-drh grie3i-um

oki 11 ea 1 h oR: 2ty 7 B KEeh B TR a8 ST th the di et hyl acetal - of
di met hyf opoxgo] de Bf 4 16kSorO8F: cafBbnidid 4Rt MctDfl-phony¥ckfar A3thysbhast i t ut ed

hydrazi ne 96 provides a m xture of 97 and 99 cont ai ni ng an N-Boc protecting
P

group. Refioval8lormmed iBseng swifeer dcad(1§Paulp) st fdér was addgd pawdericd K&N@ondi ti ons
rovi des n . | an SN i IS

23- substi ?83% gﬁgjzp%glg%%?eﬁlwgrggpﬁl%@ﬁ' gﬁ{ efaf EE %nrﬁ?jleﬁg ea? %[L%do$§} ??{éaﬂra{rargdi ate 95

wi t h hydr 0x¢laadiwvig tignqpoiuekeisiniosiox aatk esd diacaddviliD@helartataBngl®n N- Boc

protecting group. Renoval of_ the. Boc proé%c,ti ng. grou under standard acidic

condi t i on8'lgr dVF geEacipyCTaAshesVith wafRsI2BS DBRC, GEIRE(MESRm: fRNSNTHEN &1 n t he
D-ring 1s,}$0%3d %'uﬁﬁed by silica gel chromatography to provide carbonic acid 4-fluoro-2-

methyl-5-nitro-phenyl ester methyl ester (2.0 g, 11% yield). "H NMR (300 MHz,
DMSO-ds): 6 8.14 (d,J=6.9,1 H), 7.60 (d, /= 12.0 Hz, 1 H), 3.86 (s, 3 H), 2.25 (s, 3
H).

[0161] To a solution of aqueous sodium hydroxide (1.2 N, 20 mL, 24 mmol) was
added 4-fluoro-2-methyl-5-nitro-phenyl ester methyl ester (2.0 g, 8.7 mmol), and the
resultant mixture was refluxed for 2 hours. The reaction was cooled to RT and
partitioned between EtOAc and water. The organic layer was washed with water and
brine, dried (MgSO,), and concentrated in vacuo to provide 4-fluoro-2-methyl-5-
nitro-phenol (1.4 g, 93% yield). '"H NMR (300 MHz, DMSO-d;) & 10.33 (s, 1 H),
7.45(d,J=6.6,1H),7.32(d, /=123 Hz, 1 H), 2.19 (s, 3 H).

[0162] A mixture of 4-fluoro-2-methyl-5-nitro-phenol (1.4 g, 8.2 mmol) and 10%
Pd/C (0.3 g, 20%/w) in MeOH (80 mL) was stirred under H, (30 psi) for 2h. The
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Schenme 20 [0117]In a simlar manner, Schenme 21 illustrates the preparation
of R20- substituted pyrazole and isoxazole rings. Thus, ketone 94, a
repr esentwi2ow/sx3apl e of general internedi ate 36 (wher @Ch/UR200096278B0C
protecting group, @B is H Q@ is H QL is Nand X is acetyl), is converted
to di-ket 105 by sequential treatpent with a strong base and an
RRO- subst PRt B BT ﬁzsﬁ?traélgaélﬁé they fﬁfra@xwoece&ﬁra&éit% SHaIT R est or
Further t B e tRfi-ph O] Y 3 | tHIRGRFR N0 iges a
m xt ure OPE%G g%ﬂ@?%om'g%izﬁzsﬁg? - Boc prg%/(gfcl?iﬁng gr oug{'spéer'mval of the
Boc protefsilid, §600Uh Und20 B aitda6.d1 &d.i b+ 8. 1ddndiH), 4169 (pr2oM),deXs (308 and 109,
exanpl es general amne 3 wherein the Dring is an R20- and
Z3-substituted pyrazole. In a simlar fashion, treatment of internediate
105 with tM%Bpr'@Em%m%Mh@ﬁﬁné@%ﬁﬂﬂ-@s@&&.@ﬂ%ﬁ%lggw3-@1%{&911@n N-Boc
protecting group. Renoval of the Boc Pprotecting group under Standard acidic
condi ti ongn Sulfiey -hgthy!l- - -pemerdage amemiam in the
diti p?-ovitibessulfigylehd -medyl-¢Kepyphzas-4eafl) rdanie fmom fxamplp &l éi h

11 ustr at ECBAomE gebiar THSHS or LS BRRTL) T O 35 B bR AoRe &L fer oxygen

atom of 3] §6@ﬁﬁély_a@ref¢fdm1§edmdmwhom)@fsmg%;prbmm@un%ggmai ni ng subunit
115. The union of internediate 114 with the | Q@-containing ring 115 is

acconpl i sEaamiple ALQ i previde grflyarg-dwnethy S Hhé Emetlil- 1Ekpyprd-4ot assi um
tert-but oxjde, and,fr i ti h i t 1 ke et her
116. In sXh@ﬁ%m@%gziyﬁ@Weége%%%?ﬁ e ' }{e@?ég@% ’sﬂgggﬁﬁ 't? that can

be direct By2disp* aQddz,ilnHR 839k cORNIY.0T(ssUBGL T 4@td, o 3. 2804 il ©1), 9ot h or

wi t hout additional activation), for exanple a halide, sulfaonate, sulfone,
sul f oxi de(by 1P 1 Thet4%(d.giolif [ Iibhodydbes. 21, 888Ks.c\id).d 8816, 3

r epr esent Fl)al\i@g}fstl)/nﬁ’% Qld\@f@the attachnment of a 5-nmenbered heterocyclic
nmoi ety. | n’one aspect, tPfe ' &'roup represents a hal ogen atomthat will
participate in a transition-netal -nedi ated coupling with a pre-forned

het erocychi c{n&%i}gg) reagent (for exanple a boronic acid or ester, or
het er oar yfX& ) to give rise to am ne 118. |In another aspect, the "X

group rep{@AgNts AntlyRedts NN @RS HeI P RHEY wWaY a8dddl tb 60RO M of a
pyrazol e, imdazole or triazole to install the ring. In another aspect,
the X gr oupnargmik@ents 6. Srmoimet)yunder anaggmosglicehofi asg@ondhe oettutdeass- menber ed

D-ring (pyrazole, .is zole. triazole, imdazole) or exanpl e a carboxylic
ror " or R GingsS BRRERA irsid AERush bR B e SRS 0

5- menber egoltifidtPof 2-6KBFopy AHMH-bNISeY, B Qi raﬁlel)lﬁ@msghﬁ@ﬁﬂgnrhé Radthm formation
of nitro ether 116, the nitro noiety is converted to an am no noi ety by
subj ect i ngUNWE W stiswdepligfor dminetenims! thasoplinedatthpaeremavied.ethe n the art,

Lor exanpl’e%cfiéno i;{% SIS w FhdG to"gﬂ% ’sg}rf;‘(ffo‘%%%‘{%‘t%ﬁn 1 3LANRRYR, Shl oride, or
ydrogenation 1n € presence of a netallic catalyst,”for exanple a nickel
or pal | adhitisbeddeat yit 1 0 7ahl @bdody wiss afatdendlthé redCaon atistutrheafedtaneo” X"

group-containing intermediate 117 to the 5-nenbered. D-ring-containing
i nt er nedi a% éoriEoyrs Theyeaciier aHplursHaucaed R et oaktee 368 bed in t he

schemes abgye, .0 PIOML HSs 1D PR Bsel1 O8RE) Aleraig fapher efn MU Ts

H If desPr ecsn a?r(lpnoedlrﬁ%s'can %@aﬁ at ea vhvl(tgh a2 A rmdlaetay ‘E,)l{/é standard

condi t i onsarhde prasviided geheeatle waimeg 3nd then Ealbd o K. [Thé Yellow solid was
collected by filtration, and rinsed with EtOH (50 mL) and hexanes (20 mL). The solid

was dried under vacuum overnight to provide 2-chloro-4-(2,5-difluoro-4-
nitrophenoxy)pyridine as a yellow solid (11.68 g, 63% yield). 'H NMR (400 MHz,
DMSO-ds): 6 8.48 (dd,J= 10.2,7.0 Hz, 1 H), 8.41 (d,J=5.6 Hz, 1 H), 7.90 (dd, J =
11.6,6.7Hz, 1 H), 7.41 (d,J=2.1 Hz, 1 H), 7.26 (dd, J = 5.6, 2.4 Hz, 1 H); MS
(ESI): m/z 287.0 [M+H]"

[0165] In a Parr Shaker flask was combined 2-chloro-4-(2,5-difluoro-4-
nitrophenoxy)pyridine (11.68 g, 40.8 mmol) and MeOH (200 ml) under argon. Raney
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Ni (50% wet, 0.955 g, 8.15 mmol) was added. The argon atmosphere was removed
and replaced with hydrogen (10-20 psi) and the reaction mixture shaken under
hydrogen for 4 hours. The completed reaction mixture was filtered through a pad of
Celite® and the filtrate was concentrated to dryness to provide 4-(2-chloropyridin-4-
yloxy)-2,5-difluoroaniline (8.2 g, 72% yield). 'H NMR (400 MHz, DMSO-dy): J
828 (d,J= 59Hz,1H),7.25(dd,J=11.2,7.5Hz, 1 H), 7.02 (dd, J=2.2 Hz, 1 H),
6.95(dd,J=5.8,2.0Hz, 1 H), 6.74 (dd, J=12.3, 8.3 Hz, 1 H), 5.57 (s, 2 H); MS
(ESI): m/z 257.0 [M+H]"

[0166] To a solution of 4-(2-chloropyridin-4-yloxy)-2,5-difluoroaniline (450 mg,
1.76 mmol) and 1-methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-
pyrazole (400 mg, 1.9 mmol) in N,N-dimethylformamide (30 mL) was added
tetrakis(triphenylphpsphine)palladium (105 mg, 0.09 mmol) and an aqueous solution
of potassium phosphate (2 M, 1.8 mL). The mixture was flushed with nitrogen for 10
min, and then stirred with heating at 90 °C under nitrogen overnight. After cooling to
RT, the reaction mixture was partitioned between water and ethyl acetate. The
aqueous layer was extracted with ethyl acetate (50 mL X 3). The combined organic
layers were washed with brine, dried (Na,SO4), concentrated under reduced pressure
and purified by column chromatography on silica gel to give 2,5-difluoro-4-(2-(1-
methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)aniline (335 mg, 63% yield). 'H NMR (300
MHz, DMSO-dy): 6 8.35(d,J=5.7Hz, 1 H), 8.27 (s, 1 H), 7.98 (s, 1 H), 7.24-7.18
(m, 2 H), 6.75(dd,J=12.3,81Hz 1 H),6.62(dd,J=54,2.1 Hz, 1 H), 553 (brs, 2
H), 3.87 (s, 3 H); MS (ESI): m/z 303.1 [M+1]".

Example A13:

[0167] 5-Bromo-2-nitropyridine (1 g, 4.93 mmol) was dissolved in DMF (32 ml)
and cooled to 0 °C. Cesium carbonate (2.408 g, 7.39 mmol) was added, followed by
2-chloro-4-hydroxypyridine (0.702 g, 5.42 mmol). The mixture was stirred in an 80
°C oil bath for 24 hours. The reaction mixture was then cooled to RT, diluted with
ethyl acetate (150 mL), washed with water (2x100 mL) and brine (50 mL), dried
(MgSO0,), evaporated under reduced pressure and purified via silica gel
chromatography (ethyl acetate-hexanes) to yield 2-chloro-4-(6-nitropyridin-3-
yloxy)pyridine as a clear oil (0.540g, 44% yield). "H NMR (400MHz, DMSO-dj): 3
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[0119] A non-limting exanple of Scheme 22 is shown bel ow for the

preparation of 32 (Schenme 23), an exanple of general am ne 118 (wherein (B
is N, Q Wwe:2eH/05r3is N, and the D-containing ring is pycaast@p/o6isns Scheme
23, comercially available 5- bronp-2-nitropyridine (119) is reacted with

i o ovar D! R e ARyt 2 B LR Ty DA AT GS BB RES arp o
of generabsi HiRIAE] at e 116. Possible conditions for this transformation

are dinmethylformam de at a tenperature between 80 and 100 C. Furt her
reaction §H6R] t r SpGhlode-Aid 6 a@topyiridin-Ziyhaxydmstdina(. 349, BrigSemvel) ofasammoni um

chloride gro i rt react,i.on,o 2 Wit

pyr azol o- e T LMD SO £ B rob BT MUREITT oS el P pea
previ ous| g1 %Qﬁieﬁﬁ@deﬂ%fcﬁ%@de@ b3RR3 1 A3 £2AMBIEmON). Jaesdliomm ne 118.
12232 Schene 23 |0120 eme 24 illustrates anot her general nethod of

prepar i ngwasrmb & Rolytor 4 sningtes, aﬁiqugoveh@estew@n@é@@@nﬂﬁe@@mw@@ceb t he
Q/Q rin regsh?% to ﬁld‘%@?éﬂl@r%g%&? él ilgg;’)?yadln 2emin ggis a%froxgi? 5' (g)lh@lg

represent can aced in a nuc
substi t ut QM)rBaﬁHslu@éd 45wk frhthe mexd reliish. éHdﬂMRC(nad)MHzt DW(DW@))SS'JZI& "X
group of npnocycle 35 represents a m)l et |l ows the attachnent of a

5- menber etf: Hebet- B (b I1ED- 1-40 tite L H3 gt (m 6)c(@ (@rl(ﬂ)p6 PR b @58nMS a hal ogen

atom t hat hvgakrzglo%pﬁ}tl in a transi t| on-netal -nmedi ated coupling with a
pr ef or rred(%gei)erocycl ic reagent (for exanple, a boronic acid or ester, or

het er oar y[01$9hnnan€)Chlorgiyvidin- 4-$'h)xtybpya1dlmé-aﬁund (0. Ahgt2hEx] rampéo&a,s the "X'

f ; funct i onal b,
P ver nenbarutivenan by af oty Wale? B AL VB adtBd et S e Sngientepored 1y & Che e
group of 3RfyA(4.8BIsEReRhodyl £31L MG oI Rh-002) 1806 . 68d ges jul fone,

sul fonate) that can be displaced by a nucledphilitc nitrogen atom of a
pyr azol e, mmpdlh 2ol ecsoumicaibdazto (263 gn06 Afmad). Srgenerasibuhblef ti8Bughotht 23, t he

oSt R BT R R B R R BRI 10 0
recogni zeoRNAmMEIF ivak 8l Ahe dakIOWal fittSERAAR cdAddmBYr dndRi@FORs fushbdgl €
transformation or a series of transformations. ly LG-( ;"------ x 35
ec, 1 LG 1throughhe system. The reaction mixture was then placed in'a 90 °C oil bath under a

balloon of argon and heated for 23 hours. The solution was then cooled to RT and

diluted with THF (75 mL) and washed with brine (2x50 mL). The combined aqueous

layers were then back extracted with THF (40 mL). The combined organic layers

were dried (MgSQ,), concentrated under reduced pressure and purified via silica gel

chromatography (THF-cthyl acetate) to yield 5-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-

4-yloxy)pyridin-2-amine as an off-white solid (0.357g, 63% yield). "H NMR

(400MHz, DMSO-ds): 6 8.31 (d, 1H), 8.22 (s, 1H), 7.92 (s, 1H), 7.80 (d, 1H), 7.27

(dd, 1H), 7.14 (d, 1H), 6.85 (s, 1H), 6.57 (dd, 1H), 6.01 (s, 2H), 3.84 (s, 3H); MS

(ESI) m/z: 268.1 (M+H").

Example A14:

[0170] Sodium hydride (60% in mineral oil) (0.620 g, 15.5 mmol) was placed in a
100 mL round bottom flask under argon. Dry DMF (30 mL) was added, followed by
portion wise addition of 2-chloro-4-hydroxypyridine (1.339 g, 10.33 mmol) at 0 °C.
The mixture was stirred at 0 “C for 30 minutes, and then slowly warmed to RT. A
solution of 5-chloro-2,4-difluoronitrobenzene (2 g, 10.33 mmol) in DMF (4.4 mL)

was added to the suspension, and the mixture was placed in a 90 °C oil bath to heat
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D D 123 1:111 /D....Dj-D,O @@ DD Schene 24 [0121] A specific,

non-limting exanple of Scheme 24 is illustrated in Schene 25 by the

pr epar at iwo 20fo/@mi7ae 128, an exanpl e of general am ne 3PCHIESe@9M61Bsi s CH

and the @B ring is substituted with fluoro, @ is N, QL is N, and the

D-contai ni.ng _rin razo Thus, . commerci al | y m di ne
dhouBrugehiedr Tt

124, an ednpihgu EARHAT Bfaurg sy asméoﬁl?g\égghaﬁ?:d%élﬁ% catal yzed

coupling withhid 1%&%@&%@5 |vVasﬁé’c?°Mtﬁt?b% RYEELAl €1 ?ﬁn@@ aﬂQ bhﬁeprOVl de
the bicycle 12 an exanpl e general internediate 123 chene 24).

Oxi dat i gn(fo 100tBLs lsﬂhfeqri] dMgﬁ@n)@tnyl rofifitd Fia ST gb% G‘;roglamgpamﬁ' (efbpler al N

i nt er medi at Wt engol | U tivates this

ot oty t onrHe RetanEne € 2 pF TR SR et b Mo f SRS Rebi ac e 126
Tr eat ment bAghtSElIbR™A (326 50 459, p{reﬁf)oFHle(no@Mﬂzpo@zg) 8f.5% (@ase provides
tricylic amne 128, an exanple of general am ne 3. Possible bases for the

| ater trahBd.criaiddoht), ﬂea&idé Hﬂ))b 452i(ddn 1dh)r Y}éﬁé@elﬂhd@@%@@ﬂarﬁ% 0

tert-but OQM ﬁni n pol ar aprotic solvents such as dinethyl fornmanm de or
di et hyl acet a
[0171] 2 Chloro-4-(2-chloro-5-fluoro-4-nitrophenoxy)pyridine (1.306 g, 4.31

mmol) was dissolved in THF (108 ml) and MeOH (108 ml). Ammonium chloride
(2.305 g, 43.1 mmol) was then added, followed by zinc dust (2.82 g, 43.1 mmol). The
reaction mixture was stirred for 1 hour at RT. The solids were filtered over Celite®™
and the solution was concentrated under reduced pressure to yield 5-chloro-4-(2-
chloropyridin-4-yloxy)-2-fluorobenzenamine as a brown solid which was used
without purification assuming a 100% yield. MS (ESI) m/z: 273.0 (M+H").

[0172] 5-Chloro-4-(2-chloropyridin-4-yloxy)-2-fluorobenzenamine (1.177 g, 4.31
mmol) and 1-methyl(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole (1.166
g, 5.60 mmol) were dissolved in DMF (16.16 ml), cesium carbonate (4.21 g, 12.93
mmol) was added, followed by water (5.39 ml). Argon was bubbled through the
mixture for 5 minutes, and then palladium tetrakistriphenylphosphine (0.249 g, 0.215
mmol) was added. The flask was fitted with a reflux condenser, flushed with argon,
and heated in a 90 °C oil bath under a balloon of argon for 4 hours. The reaction
mixture was then cooled to RT and diluted with a 4:1 mixture of ethyl acetate and
THF. The solution was extracted with 10% aqueous LiCl (2x150 mL) and brine (100
mL), dried (MgSQj,), evaporated under reduced pressure and purified via silica gel
chromatography (ethyl acetate/hexanes) to yield 5-chloro-2-fluoro-4-(2-(1-methyl-
1H-pyrazol-4-yl)pyridin-4-yloxy)benzenamine as a tan solid (1.062g, 77% yield). 'H
NMR (400MHz, DMSO-dy): 6 8.31 (d, 1H), 8.24 (s, 1H), 7.95 (s, 1H), 7.20 (d, 1H),
7.13 (d, 1H), 6.92 (d, 1H), 6.52 (dd, 1H), 5.49 (s, 2H), 3.84 (s, 3H); MS (ESI) m/z:
319.1 (M+H").

Example A1S:
[0173] Sodium hydride (136 mg, 3.4 mmol, 60% in mineral) was added to a 0°C

solution of 2-chloropyridin-4-ol (2 g, 15.4 mmol) in DMF (38 mL) under Ar. The
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124r 125 Y=S "J.-126 Y = SO2128 Schenme 25 [0122] An additional non-limting
exanpl e of general Schene 24 is illustrated in Schenme 26 by the preparation
of 1J, arweaddiwdsestal exanpl e of general am ne 3 (wherei RCQAIS2@IBH25aNd t he

@B ring is substituted with fluoro, @ is N, QL is N and the D containing

ring is pyrazole). Thus, conmercially avail able | chl oropyri mdine 129, an
exanpl e ofMi¥EreYay stiried @f fretiifat bhad W)r(}%i’roé‘l% If?oﬁfl yage-> dﬁﬂog%ze%?r(é 28hl or o,

under goes I :;m@g ot | abl e
pyrazol e g%r‘ oﬁadtnglgz? to ?J,o 9W§T§%HH8F§Q% e '?%%%ﬁgﬁagggg% f*rg“\é%%r al
i nt er medi aC €orl¥B (rﬁahle;rf&re&da)s cobliditd 'Rdrhr!dfstlﬁ’@&ﬂ%rn%ﬁt mhetsbleuemﬁe@sence of a

base at el evated tenperature then provides am ne 131. 129130131 Schene
26 WO 2010M059 IRIPCTINISE U6 25 Sie[coadeay aties s partifipnessharaewswatie

ehome o, Coni B8 FAe 5 ), e bt A Mikcly Wit HB ANt e e
(132) cane@ebmecaotgadlcmtrhlctpiwemhas’héd mhtMepdrmle(M@S(M) ca)nbaﬁmtetdo provi de

133, an exanppl e, of general jnte di te 3 (Sche rther reaction of
chl or opyr P‘i’r‘?pff?f’élci% re\?ﬁ“ﬁ%a‘hi/ﬁlﬁ'ﬁj }C&rgé golugynic OtnI’*?éO%S? ence of palladi um

catal yst B Q¥AABS0AT REyidR%-c B X R it Ro- 9885 M en8f)PEidne (3.5Pgheme 27
81% yield). 'H NMR (400 MHz, DMSO-dj): 3 8.43-8.33 (m, 2H), 7.85-7.79 (m, 1
H), 7.33 (d, 1H), 7.20-7.18 (m , 1H); MS (ESI) m/z: 287.0 (M+H").

[0174] A mixture of 2-chloro-4-(2,5-difluoro-4-nitrophenoxy)pyridine (3.57 g, 2.1
mmol), zinc dust (8.14 g, 125 mmol) and ammonium chloride (6.66 g, 125 mmol) in
THF (160 mL) and MeOH (160 ml) was stirred at RT for 2 h. The reaction mixture
was filtered and the filtrate was concentrated under reduced pressure. The crude
product was partitioned between EtOAc (50 ml) and a mixture of water and saturated
NaHCOs (aq) (1:1; 50 ml). The mixture was extracted with EtOAc (2 x 50 ml). The
combined organic extracts were dried (Na,SO4) and evaporated to yield 4-(2-
chloropyridin-4-yloxy)-2,5-difluoroaniline (3.18 g, 100% yield). 'H NMR (400 MHz,
DMSO-dy): 6 8.26 (d, 1H), 7.24-7.19 (m, 1 H), 7.00 (s, 1H), 6.94-6.92 (m, 1H), 6.74-
6.69 (m, 1H), 5.54 (brs, 2H); MS (ESI) m/z: 257.0 (M+H").

[0175] 3-Methyl-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-1H-pyrazole
(0.3 g, 1.442 mmol) and potassium carbonate (0.996 g, 7.21 mmol) were suspended in
acetonitrile (10 ml) and stirred overnight at RT. Additional iodomethane (0.5 ml) was
added and the mixture was stirred overnight at RT. The mixture was diluted with
EtOAc and the inorganic salts were removed by filtration. The filtrate was evaporated
to yield an inseparable mixture (2:1) of 1,3-dimethyl-4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazole and 1,5-dimethyl-4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazole (0.267 g, 83% yield). MS (ESI) m/z: 223.1 (M+H").
[0176] In a sealed tube, 4-(2-chloropyridin-4-yloxy)-2,5-difluoroaniline (0.257 g,
1.00 mmol), a (2:1) mixture of 1,3-dimethyl-4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazole and 1,5-dimethyl-4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazole (0.267 g, 1.20 mmol), potassium carbonate (0.415 g,
3.01 mmol) and tetrakistriphenylphosphine palladium(0) (0.058 g, 0.050 mmol) were
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[0124] Addi tional preferred synthetic nmethods for the preparation of
conpounds of formula 1 are found in the follow ng exanples. Section
3. Exanpl e®0[20026)37Me di scl osure is further illustrated lpgTiuseoPoObISeM Ng
exanpl es, which are not to be construed as limting this disclosure in

scope or sir to the s ficp dures here ribed. It is to be
under st 00 cdipa nyx ‘Pééo %‘?H’E) Hgvater 1469513152[[@}@ RS ™ES embodi nent s

and t hat H@ga'sée'&'vfnﬁ{APQn& Qeaftééleat@@@@eov@fmélﬁemb§eca|c9§r¥'{3v§s idutbdivgpded thereby.
It is to be further understood that resort nay be had to various other

enbodi mensayrateddiqf N@HCiOo IG%S mé)mjld@qtnwtadl wrrthSEtOIA@r(é@f25\ml)cT1hmwntsn@best

th | t f th t of
e, pr csch B soragnPe ot o hithelble S e IR L AP RO Mol
[0126] A su&&mrma&ﬁ t&elﬁﬂewarlﬂseﬂaramler(@nblﬁmhre(&40(29(1 Binktigrolg- i n

di met hyl acet am de (80 nlL) was de-gassed in vacuo and treated wth potassium

t er t but oxpaezgl# sl)@vrldalgrﬂrmm) -2, e luosshgnenaming sadi-€-(las dgngthyledd-at RT for
30 | dded, t
neared” t o B F DRI AP ginoRhe PRy teR S ANt wesure to

give a regksiye/mtsilgh wasHpartiti oned between water and EtOAc (3 x 100 ni).
The organic |ayers were washed with saturated brine, dried (My504),
concentrated in vacuo and purified by silica gel columm chronat ography to

give 4- (2pghl9ieRYE  di n- 4-yl oxy) - 2-fl uorobenzenam ne (11 g, 86%yield). 1H
NNR(SOOM-lz%DI\fgg 6 8.24 (d, J 5.7 Hz, 1 H, 7.00 (dd, J =9.0, 2.7

Hz, 1 H), [@.78DP- 6. Mathymhldrofd)rmaﬁ: (@1 3(g9|0 & rnél) Hps addsd(deGvyisotfaza -193Q. 2 ( M-H+) .
Eglgqnéofgollgtgolnoo chloro(-ﬁ%-ﬂ%gllro% gr%i( 0%8 O(B%?d sod}culnfllJ l?y(ﬁrto)gl Z?&a §n ne (3 g,

1- met hy1- . tyh 5 le (5.2
o m; 'y 68@41?&)51\5 t5‘9§5"5@'iﬁ2) Wf?%célglglze@é n%i@tktﬁf %%&%Y&éd%@d%{sgf%g grL )

was spar g e‘dlwetdi’oyrﬁltramgemdf \Mﬂtshed)wmﬂlm at¢rdQ Em%-dhléﬂ)%ﬂngropbmﬁik mretipil) was

s 1 erovBUTHAGR P dndead ik TLNBR R B ByGD o gUEe? Gk s K Fended 1

wat er and2 exty, QC}H)%C,* 50/ (Hd, JEE OAC 5 4T 1a1ganngtd, y-ed.1 vmfmasm@ 96 tshabri ne,
dried (Na2504), concentrated in vacuo. and purified via silica gel

chr ormat ogHapHy (E8Dgnize285.-2 (MoFo)- 4- ( 2- (1- met hy1-

LS L g SO 8oL T AL g 20 (20

7.12 (d, del¥An4ohiz H,$0H[50 BLYGak Blowly ided G.mBbEtfie é@mptizeddfidnc. 61,560, (M 1 H) ,

5.15 2 ESI) 285.0 (M+F]1"). npl e A2

[ 0128]( Bs. &@%Lbﬁ%@au%%ﬂ% %aéaéL{%g%sz@ZHp|T@6Aﬁsult(2ntfm@8¥r6ws étt‘l’ir?fgphenol

(2.6 9, 24 a@@dcz'lgl ‘%'éé‘cﬂb hf? ﬁfé@%ﬁou@@dﬁ%ﬁw%%rﬁmlh ewere conbi ned to
provi de 4 oropyridin-4- y roani |l i ne g, 67%yield). 1H

NI\/R ( 400 Mdm,pﬁﬁNS@ahkﬁyvas 6olBc2d b@lcﬁltajhgn Bnéashed wijh wéte®® gimg 2-thldye-46. 90 (m

CEal) o o Hubges Ritopey T Hiegu Shberiie (1205 9B 101&51%%%0%51}4%31@@ A

4- (2- chl opapy®iA): %8145)(41%72312 Ilqgrgqaéhlﬁem%ma 1 2)@8'9"(?'3)14
1-net hyl-4-(4,4,5, 5-tetranet hyl - i oxabor ol an- 2-y1) - 1H—pyrazo|e (3.4
g, 16.4 nﬁliﬂl)nmaZ:é@@e(MﬁT’?) g, 25.2 mol) and Pd(Ph3)4 (1.5 g, 0.1 eq) were

COoursa 1781 Y & s e anisd 8o s g it S ARG e 448mebe s oo ae) - 6

(8.31 (d, c&rﬁblae@wﬂhasbldd)on 0$sc2cﬁu1ﬁlﬂmydﬂox|r@e. (27, 79g3 0(53, mdl)l-ﬂ)wat%r (134)0(rﬁL) 1H,
698m1|—? 6.55- 6.49 (m 2 H), 42 (d, = 7.2 Hz, 5.44 (s, 2
3. 86 pud thg regpltanymnixfuse )Nameﬂuxeq{/fo;: Ay Yhe ngg,luble solids were rernoved by

filtration and the filtrate was acidified with dilute HCl. The precipitated solid was
collected by filtration and washed with water to give 2-chloro-4-fluoro-5-nitrophenol
(90 g, 98% yield). 'H NMR (400 MHz, DMSO-ds): & 11.18 (s ,1 H), 8.10 (d, J =
10.4 Hz, 1 H), 7.62 (d, J =7.2 Hz, 1 H); MS (ESI) m/z: 192.1 (M+H").

[0180] 2-Chloro-4-fluoro-5-nitrophenol (85 g, 0.45 mol) and 10% Pd/C (25g,
0.023 mol) were combined in EtOH and hydrogenated (50 psi) for 12h. The reaction
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Exanpl e A3: [0130]1, 2, 3-Trifluoro-4-nitrobenzene (30 g, 0.17 nol), benzyl
al cohol (18.4 g, 0.17 nol) and K2CO3 (35 g, 0.25 nol) were conbined in DW
(300 ni) wodowarses’80 stirred at RT for 8 h. Water (300Poirjuseaw/oezsded, and
the m xture was extracted with Et OAc (3x500 m.). The corrbl ned organic

ayers bl eSS LD BB, Lo (M0S0D, EoDCenLLatet, n,Egp ond
1-b | 400 MHz,
L Denzyl Oél(Yrggyaﬁ)gﬁjdﬂhkM@ pRA- Eﬁl%eﬁﬁﬁ?l%pﬁéiﬁ)l @0 %melahﬁ) H NMQ\%ABB(

sol uti on MHZLIB‘éS@ydaQ»@/S &7&(11|H)l6|6%dcﬂwfrﬂterLtﬁe&HenlaH(),léalfg(ddSZ—@ %mnl) in

At mosphor 3140 A0k Y 3 H HHRE e hNRIESR PRk L Trat on, and

the filtr S I f f 1 uor ophenol
ﬂil?l]ﬂﬂ L ORREHD rﬁétﬂﬁsﬁlfhn&zﬁ%g&n@(fl 4)%(8 %nﬁﬁﬂlﬁq rﬁetﬁyldll p

(7 g, 92% 1H NMR (400 MHz d6 9.05 (s, 1 H, 6.45 (t, J=
8.8 Hz, D 56tegalmetﬁlyl bls3, @)ldzomalborOhanl-% yD4. pyt(agole £2. Pl)g, 1 V&) BE1E Oy 7:
146. 1] M+ 3 | d
Lo 1! uﬂ% G, R BaP L AS0E BB TP 2 00 iy

and stirr esnpise®bf talicn2EIOHTHYO d4H/1AR0 atlyp b esatioR nxtkchhomepyd | di ne (6.1
g, 41.4 mml) was added, and the resulting m xture was heated to 70 C for 8

h. The reafétblaéa@nrﬁnﬁlthﬁaf@dméoq i pesraight. cﬂﬁcré%&twat% filigraglde demeaved purified by
silica ge

chl or o- pyrl}sglltﬁﬁfég% L{P a’?{%tetv&é%ﬁ%??ﬁ%%%H“ﬁ”ngr?S T%SIdue Wagé) urlﬁeglbﬁ) "H NWVR
(400 MHz, siDvBEeladBiamatd@a@yy todrovide 8-(0-nkdthyldl HdpyraZoloby()<- 1 H) 6.95 (m 1

'.’[81331 ?tPgéaaHﬁ)%@lﬁa%s?%mﬁw@w OB m gk oxiETh b (300257 LI MH

(2-chl OSIQRQWH RA3Y0 QIY), masé %5fsgq19<zdgﬁeenlﬂﬁn1nﬁ) (82463_ u§ ol ),
1rreth14( 5,5-tetranmethyl | 2] di oxabor ol an-"2-yT) pyrazole(16

g, 7.8 nmBlIY (adHNAA6aE, .( £ .5655Ha, 11:115 3689mso$ )ic)j;%SD(\sB(HDz m_)/Hzo (4 mL) for
5 0 )
was degas 82| vaStBtoR Tkl ey 260 AR B RS, o 16

The react (no g\bﬁ&ieCQBQﬁﬁblf)@i éidhloforlétH RS0 eavasrt&ﬁteqadtlpﬁle@BBAqs 0The crude
product was suspended in water and extracted with EtOAc (3 x 10 nL). The

organi ¢ | &ykr4 warolheerHeawise ehRbr iTh@reaaH%wamsr@o?dyanddmmwm@ﬂéﬂth n vacuo

d f t
gn3 8?” u%aﬁgra%fﬁkéid-u@%e%@ @Iﬁ%r@%&ﬁgﬁyy%& %}#ﬁl ned t%}ls%t%/ fed ahqenyl anm ne
(8 133 (g SE%I_%(Dﬁigfdgge ?@aﬂWﬁﬁgadggﬁ z)vﬂDl‘HB@e,d(ﬁ*)ed (Ni%?a{) a(IJld cgdc;ngg&dlfzi_b 1 H,

: s, . S : S = :
6.71-6. 68131(0?&({621 ppxturg (39 g@g} 2gngthancsultpny é(iénqibyl pyegehd-whz: " 303. 2] MHH]
. Ex I A3 f L1 )plgég , 34.5
nmol )almrJ] thL%)acet @eﬁﬁh&%lfﬂﬂrlq (1\1&;@[{%1233@%&?& gﬁglnrﬁé%llag%get ed with
ar gon. Potr@slmlratm ofelr:0.3b UHOYVIRe(406 MHzy, DM8O6dxmrd I8)83v(/dsl addedz,and),t he

For 30 m R DS ey T B 0 57 G103 o ! nd 1HGB8A GaflE he

i xtur e e, g o6 1801 €0y 80 Lo 5.6 The 098INenLsIES Fp gnder

reduced préssure and the residue mas purified by silica gel chromatography
to give 4H)2-chl oropyri di n-4-yl oxy)-3- mnet hyl benzenanine (4.5 g, 56%

11T ST CER e wPUFR G el P B B 5 2

235.1 (Wbbﬂmldllﬁb]ﬁﬂ]%ﬁﬂiaﬁéduﬁ[hwﬂ (1-methyl-1H-pyrazol-4- 1) pyrlrmdlne (1g,42

4-(2-chl oropyri di n- 4- 3- et hy Ibenzenam ne %Q 2.54 mol ),

1- net hy 1- ;ugo]). 4; 85n15013gﬂwﬁmhﬁml)(l [, 8,00nmaD R o th,%)mmHl)plyrazm e
(790 ng, § I DMF (10

m.) / wat er%ﬁl@ miwgmea%‘ggq@o ¢ gtfl%acfuhue#% 5’? Eﬂﬁ%é}ga_b%%’ ni trogen.

Pd( PPh3) 4H,Q%0d IRYOAQ (26 SmmlL)) M&&oﬂdﬁﬁd apahi¢shecre daed (nSOUXt ure was heat ed
to 90 C overni ght The reaction m x was -|Iu ed with Et0OAc (30 ni) and
washed wi EPNCRAERRd {rvaguq gn rmalﬁta)gbarpi%ﬁfgtwow oyo->1ttel 1 ABeiBYE I por t i on
was extra onfyi s were washed
with bri ngglrt(%%%lmn%ll)jp}ﬁ%gﬁ%legg’ rlaastity }l%n?lr:]ﬂ a\r}g@ﬁgﬂ) {:(irl ifi ed@ggwgf:ilfl ca gel to
provi de 3DESOy/A): 45 §.24 (d,ire$ B\HZ HHEDY B 39 @6, 14Hyl8)(m(|s,| IdH)-74 ly(doxXy)Znzenamni ne
as a pale yellow foam (627 ng, 88%yield). 1H NVR (400 MHz, DMSO-d6): 6
8.27 (d, J =6.0 Hz, 1 H), 8.18 (s, 1H) 7.90 (d, J =0.7 Hz, 1 H), 7.07
(d, J = 2.2 Hz, 1 H, 6.74 (d, J—82 , 1 H, 6.49 (d, J =2.5Hz, 1 H,
6.46-6.40 (m 2 H), 5.02 (s, 2 H gf(s 3 H, 1.94 (s, 3 H; M (ESI)
mz: 281.2 (MtH ). Exanple A5:



[0136] KOt Bu (1.016 g, 9.05 mml) was added to a solution of 4-am no-2-

chl or ophenol (1.00 g, 6.97 mvpl) in DM (35 m) at RT and and the resultant
m xture Wai© 208t0/05e3d 45 min. 2, 4-Di chl oropyri di ne (1. 340PgT/U32@8/000505 ) was

t hen added and the reaction was stirred with heating at 90 C overnight. The

reaction S ner oysl | 0 and Et OAc. The

| ayers vveFV_\g %E‘Saér gg@dy %ﬁ gbyég%\g@gZxér(ggt%% :/“1?1 6%280@09_%‘; ZThe
combi ned @FgaS‘Q%bIVﬁQ‘H)V‘@%@‘%Q 3"]41} MS*%@SI)M)Z MW#H (2x), dried (My504),
concentrated in vaclto and purified by silica gel chromat ogr aphy

(Et OAc/ hexanes) to afford 3-chl oro-4-(2-chloropyridin-4- yloxy)benzenam ne
(0.89 g, 0% 597)\% as a waxy yellow solid. 1H NWR (400 MHz, DVBO- d6): 6
824(d 7.02 (d, J =8.7 Hz, 1 H), 687682(m2H),
6.73-6.72 (11'814] 1 @ulfu@c@&d@l@ﬁlﬂ)m'asjeobl)ed t$030 aﬁ@'hy&rogé—’n Poroxi¥S (4 &8, m z:
254.9 (I\/H—% 256.9 (M2+H ).

[0137] 3- CAS .6 momal) pzs efdask by mmmnmg@nyqty@ﬁk@mmaﬁ@eeﬁlessathgn 2@ @9 mol ),

- hy1l, 5815% | Ao 0.871
g, nEt y ) 0§u410%(?§%fé§8- 1 %]gyj-nljeggﬁé, I‘% r?e{ﬁ%\(l)\%%e COﬁ{)l ne (6
m ) / H20 ( SulBurfe a)mda\lilﬁis thbe addzdd %a@mmwéwﬁi stﬁrheldn\t\hd iae Bathffor 451ﬁ)1mﬁte’$

Pd(Ph3P)4 (0.202 g, 174 n’m)l% was then added and the bi phasic reaction
was sti rré’éﬂwpﬂwaﬁé%ﬁtor%TatAf@O bow Rl Grcolorpbthedeactipd MIRES cool ed to RT

and filte h | uted with
TF and ol R e TR e el TR LA RIER £ S ot e
W th THF (odu«):d oirdfrece:@@’ﬁ|nﬂe)chndnkyamlrdshwt/efonnmm1mwdhVtarﬂunteaor( filkoptiowr i ed

504 t rat. in vacuo and purifjed silic mat ogr aph
(NBOH CHOT) Vemepvity wh @ et At Be pard ey ooy g yic 5%"6’9‘? Ddi - -
yl oxy) ben4§ﬂé¥ﬂ§71@m{tr% }Ileﬁe (]8@% XSQ% }?%ld%%l%eﬁ 4 Vwﬁl?out %@ d6): 6
8.30-8.29 (m B2 H), '7.00-6.98
(m 1 H) p&lﬁ@tlpbr BNMRKWQOMHBBDMSSE%)@ 8ﬂ7+® 1H‘9 &?865,4&[)(21151 @s;H), 5.44

: %84(5 3 H; M5 (ESI) mz: 301.1 (MrH): 303.0 (Mr2+H ). Exanple
AG6: [0138]’5 2) a solution of 4-(2-chloropyridin-4-yloxy)-3-fluoroaniline (3.0
g, 12.6 nigs] frozrcﬁpwml}?d&)ygymﬁe apmeg\él &BMmoH&ehsAfissolved in DMF

t ol uene/ et hanol / wat er

4- (4, 4,5, Gl&ﬁmar?@ﬂmytasmma b@}@ﬂ@(@b?&ocﬂ, arﬁﬁzmylw wasaggeda Zleesofugion7 g, 16. 4

mmol ), so )

tetrakis( tgvra |§I g%%néﬁ%qﬁlgésegﬁtl(aﬁgl?pa% %Yth%n ?‘(’){R %Oﬁ%thggz mtr?%ynd']llh ﬁegdds pace
was evacuaisds nanel) bas kddddl IThd nvktuie Whi hegeiat (3XT fand@ hbwas uhde argmct i on

m xture was, heated to 100 C overni ght. The reaction was _concentrated under

reduced pr¥kdGe at S fafarkd heuss; diks reaégl%mlﬁvree\aaw%qdi tp &> gelpted gy ithm

h t o/t
oSSR 1 A R Sl DR BN C) g g o
1H NVR ( 48Quitdd, aqDB@bikGybonbte(35 ﬁ&)(alndﬂarm& (B mL. dZRdSI\QS(aneVa)df@tc:d 7.99 (s,

1 7. 24 ., .B.95- 3 b 2
['):)(';’Bf (8 Plfe?%zfﬁia %WPHOTQO%QQ};%%%C%@&@@E?&B p/g@ 2iRlsyd ! Abrs,

I upf- 1 S
Lo ten PRy TB it RIS Moy i finasiey R salid (TBRRY 61PNCRS,) e

resul t ant NMR (4 HaDMSO-dad 4P (adslt s. éﬂ)(ﬁ‘ml $ﬁs(dm1k1t) Uk (adHpoured into

or gant o 1 At sEEDerakln b D, fﬂf%e%iw@éﬁrf@é%&%dTL‘inﬁiﬂ?iQ?Sd n
vacuo to gn\se] 1, &cﬁloffé-uqa%é&hym hyrbpﬁndmty ylohﬁ)pgzﬁa@e«aﬂaﬁ d@,so%&/mu eld). 1H

NVR ( 400MHz 3): g 6. 95 1 H, 0 (s, 3 H.
[0140] 1, 3TﬁFf(llnl|8§c§n12/m’?€taﬁ9l d 9ﬁ|ntlla énci)@mm@ﬁ@ne dgogde @. %ﬁ@g el mmebinzy |

| cohol d
DN (900" by s ey R RO 3103 78 ol e HRole YRR (CRTAPEC (1
wat er and 1exXiouacCicfere\id wis &ltdryd tlmgha(t@teé@s TheXDGatxlwas evh@rmdhnmd organic

layers were washed with brine, dri Na2SO4), concentrated in vacuo and
purified FAUSId PIERUEEP YaHd aﬁ%ﬁgs@ﬁaéﬁwwhleh gy Bartitioned between ethyl

b | 1 | 1H NWVR
(408&2_?2/ 0%%/%}11%4817?%&@ The B{‘%l{lﬁt llgjﬁé?%gﬁga%ﬁecgwltﬁﬁt{?lé/ 'd?leg) 5 1. 7.08

(d, J= 9. 8\4%804)Janldi)eva@r2t8d (csylelzl H2-cldobPy(idin-Byleky)-4-0dediiy)ygidig2a pr ocedur e
anal ogous to Exanple A3, 1-benzyloxy-3-fluoro-2- nethyl-4-nitro-benzene (8
g, 0.031 nmol) was hydrogenated to give 4-am no-3-fl uoro2-nethyl - phenol (4.2
g, 96%yield). 1H NVR (300MHz, DMBO-d6y: 6 8.61 (s, 1 H), 6.36 (m 2 H),
4.28 (s, 2 H, 1.96 (s, 3 H; M5 (ESI) mz: 142.1 [MH '. [0142] Pot assi um
tert-butoxide (3.5 g, 31 mmol) was added to a solution of 4-

am no- 3-fl uoro-2-net hyl - phenol (4.2 g, 30 mmol ) in di methyl acetam de. The
mxture was stlrred at RT for 30 mn A sol utlon of 2 4 dICh| oropyr|d| ne

A ~ -



yl oxy) - 2-fl uor o- 3- net hyl - phenyl amne (1.0 g, 3.3 mmol),
1-methyl-4-(4,4,5,5- tetramethyl4l, 3, 2] di oxaborol an-2-y1)-1H pyrazole (1 g,
4.8 mmol )woNar@ses760. 84 g, 6.6 mmol) and Pd(PPh3)4 (0. 2BCyus00/omses ) were
conbined to give 2-fluoro-3-

t hy1- 4- thl 1 di n- 4- ! 0.74
S AR s SRR % O3
(S 1 m@&u()ﬁ Msgi)sn&v@%é%m HH) 68 6.61 (m 2 H, 6.45 (dd J =

ﬂz 3,85 s, 3 H, 1.95 (s, 3H: M5 (ESI)

n1 z 299 E)IB?IY/]H-I] 3-(2- ﬁ)lempmdmeﬁl yipgsudmethydpysidin-2ednigo (Ut 1tog 0f92NaBr (4. 2 g,
0.04 | 1 00 d 2- | d
(101 g, omsPIRSHs sty stah ke mlRine KRB FEaitdi s i G ekt ed 1o

refl ux ovgfnaem&ter @pSMgEWySQﬂmmwa@ra@d@@%lwvawc{e@lhﬁﬁcamn@m%1t he
solvent to give a crude 4-chl oro-pyridine-2-carbonyl chloride (101 g) which

was used Bnl.¢#hemmmtt angtvegcr (@£6 i) %ifgf’rlilo‘ms ubbteddhropgh fheireiaturoror [ 0145] A
| ut DCM
ool on oy O R R Do),

2. 14 nol )wamdddBMAFrh(eleaslgwaﬁ)ﬁfk&ﬂw[thla)reﬂmk @ﬁi&bﬁs%ﬁﬂlmhs)d Wi afpphj didne (750 m_)
The resultant m xture was stirred at 30 C overnight. The reaction m xture

was conceReated wiler a bylleanpfapgrni st 80 Py ihows E@ﬁmli‘@ﬂews@ﬁ%ﬁ%}? graphy to
95 yoi | LR RGeS SEURREY I 301 Bt o P MlagBRlalna i3 fho R Y O ©)

H)y, 7.44 {[tdyastmasBedwith 10%dH)quedusd3aiCl $2x59 o) ) aniBrinESH ) i) zdricAYMIDb) .

0141 A o P SeET VPR 24 BT 31 29 7o)
4- Chl or o- pyrd Q—hﬁﬁlﬁﬁc(@[@%é’thyplﬁﬁiygazﬁ @lﬂltl)%glrl&%téﬁgrlogi?)pgrlgm PAmi®ds)a Was

added and the resulting m xt was stirred in a sealéd tube at 80 C for
12h. The rleamail &O&ﬂgxﬂ%em@s Hd)iki%&%awr& DM$Qelb dahid WaéHfmﬁrZ?r (sed on

silica ge e X t - butyl
ester as FL§f E?joe)/?i yg (7359a(m12%ggqggg %}‘ll)e%? (9‘3&?&1\&3? 8%@ '’d6): 6
8.48 (d, J.83(§3H)HL95 s, BH); MSIBS()dn/zJ282. L(\B+ 1H, 703 (m 1H, 6.84
(d, J-84Hz( )H) 16 )( ?{J-)CMZ ﬂ( IITIZ)518(3 2 H, 1.50 (s, 9
H; M (ESI) niz 287. 2 (NHH ). [0147]To a solution of

5- (4-am ng; OXYgs.- pyri di ne-2-carboxylic acid t-butyl ester (1.0 g, 3.5
nmol ) in %ﬁ&a®?6K¥$) was added aqueous NaOH (1 M 7 m, 7 nol) foll owed by
(Boc) 20 ((0188] g, BChlonsraimethylbe fangspiimitingi D4 girses mlh@e{ﬂ@% 50 reflux for
2h. The reaction m xture s concentrated, the residue %lluted wi th water

(20 ni) aﬁ-‘érags@fhry};& é&]W%%%Eﬂl@h? oHdwuErrale(3.0e. 188 minpD: ¥Rl @dRHi ned
organi ¢ 'gl 8.8 ARy mgmgowtnghoa@ ol) Vel EDADBESE soRANSHRIERHSE and

purified hronatograp provi de
5-(4-t- butodrv(qmeﬁ}tﬁbw;l&(amm/d PhengxThe pyxiudi wes dgassad bpepply mgaciatutmbut yl

oo B ioack Pl R Abdson SR e helios S ¥t heitarba erniopy vl O

ester (0. & mo°t. %H@mi&luuwpéﬁlf%n&%s%ﬂae)d avashaseied \Qzﬁsodb\%&ﬁra’{&l Ad0C
suspensi on of Li AlH4 (O g, 6 mol) in dry THF (5 ml). The reaction

was stirrperifed @y digeogel zhroaw@bgmﬁlng@mwmﬁmym@% é:ﬁilﬂécm@amére}l (1.0 ni).

The nlxtur was. fi | el uo to give
L4 (o tyy BRYRBIAY G576 i A e oty NVR TGP PRE ERAPD £ B v 003 oot o °
(0.38 g, 92 8/Q¢I(ﬂ)1 HMB2GES! 1) HN7205 GWH64H3117H22$10@49 HA sol ution of
[4-(6- hydrox met h pyri di n- 3-yl oxy) - phen carbam ¢ acid t butyl ester
(0.25 g, })/]nmﬂyoawlm ¢f2- 6n¢ﬂlylﬂu%4ﬂ%@ty@@0wwpmmdm@@ Owrpd (0.42 g,
4.8 mol h. The reaction
suspensi z)n wa ﬁ%@@@%ﬁ%ﬁg@ ﬁﬁﬁfﬁ{lﬁzg s\%(l:éoafndgé%%r ated in vacuo to

provi de [ﬁre(lﬁ)xylf)mmch}omdé (200nmg ;- Y2 Omynol pateyCl] Fieanbaurt evasslitted afRIT yl  est er
Eg 2499 7826/1‘?9{][% ‘F l)”ld enorggp% a?rleﬁ_wg gﬁpygaéggisgvﬁ;lggt\@g the}fl%% cénge%ltrlajl‘;[eld?g of NaOAc
3,3-dibro | J1pr 5 B 3_mmol) and the

resul It| ngggﬁu%tt% évev?/gﬁsde 412 %B%%B?%eﬁugggglg@%z%%ﬁ) After z:ool ing, the

sol ution mm@haMdemynnn@ne(HibﬂékwyM)b&haBMMSG«&)bﬁﬁﬁ(pﬁdﬁyBﬁOcatuaﬂlcacid

ﬁeggt iylone?n't“jiliﬁglgﬂﬁég’%g’i flflgg%éi(d%:f 0 %h 2{ &ff(l] atge%ﬁocy% égﬁg% andThe
purified via chronatography to give {44344-

trifluoronethyl-1H i m dazol -2-yl)-phenoxy]-phenyl} -carbamc acid t-butyl
ester (2.1 g, 67%yield). M5 (ESI) mz: (MH ) 421.1.



[0151] A m xture of {443-(4-trifluoromethyl-1Him dazol-2-y1l)-phenoxy] -

phenyl }-carbam c acid t-butyl ester (2.1 g, 2.2 mvol) and aqueous HCl1 (1M
30 nL) i wpomwvspEaol (20 m) was stirred at 90 C for 2RCTASL@9/06130% i ng to
RT, the reaction m xture was concentrated, and the residue was partitioned

dri Qd“‘l?hiécg??t—é’s L Tneahts oty s Gienn 2eH Gesiuats GRDGRZuSS furt her
44244-
?tegltt[?u:)fggrert[iﬁygl)vil—l-l m dazol - 2-y1) pyri di n- 4-yl oxy) benzenam ne (600 rrg, 85%

y| el d). 1HIMWR (mwlo@ddl@)@ metitexﬂ&n@db 18l-pyrazdl-4-8)-26 (d, J= 5. 1

6. 667( 31 gmé%;]éh%yﬂ?léj‘é @é)olf%g) Q6P )(1%}\9&“]‘@‘50%?“)69}??% W(a%%d] @l\?ﬁl\t(ﬁ’é_’}i/s (ESI)

nz: (I\/hI (2)2033@ 1228 ﬁﬁlowamlreaoﬁ%n vta@Jsﬁﬁta’ roQeuNatR T nwitereraladaed, (0. 119 g,

2.97 mol ), er an atnosphere of argon, was added anhydrous DVF (3 n)

and the sth@rqufd%@yefo‘mseﬁpﬁfﬁteér@nﬂé@ am’stt:ws layerovis gxgadpbivghon was added, in

portlons o] 7 |nD|VF(2
The BaERHthAR PhheSoRRIRARRHIE o 3%t itbins S0 BafTRled 7 e

t o war m t o REuandhstdstaue tvab emeﬁtemmmtaemmb S fldoolphietod { Brsag hyas 4-
nitrobenzene (0.514 was added and the reaction m xture heated

mol
at 90 C fama) W&Cé’tﬂé’ﬁé‘t‘é tlé’-Sthoaa%Pé\ﬁ%éS Wlt)ﬁn@vﬁteéﬁsuétﬁﬂtmﬁ‘éurﬁt xture was
extract ed,ui 3%k e X q&q‘g e ed with
brine, dried % 2%%) cohné ntrate Ilt?%g\l}%%ggggn 9%3‘?‘1. ?n"\ﬁ&gu i ca gel

col um chpuonfitdoloy ﬁbhyge(l Eblﬁlﬂcm/dMomategr)aphy)toogntzaﬁ-m -(1-(4- rnethoxybenzyl) 1H-

(ZE(élhl) Oafzpyr% fA{jy]( }f&lﬂ}n 4 uOéo eno %@@1'0%&]%4% ylel%g 11?3% yreld) M5
2-chl or o- ﬁt\tt‘égi gtsm(t rlq@jt@mhxw) pyrddipel (. 4% & 11098 ol )

i n et hanol was add Raney Ni he m xture was stirred
under a h?dﬂ(ﬂ@ﬂh— ét%arih&i) €. 251 daf mB. ‘bHe,rZ”lHQ;f&%a(tt, RT9.6Tiha Iri@r6t91dd. i xt ur e

was filter d%hhrﬁgg% & P(ﬁdjgfz ,P%I;he( ﬁ)%{ g ItI I tjoa(%rsvﬁel_sl) csoj%c(ent rated

to obtain t

4-(2-chl ogcpgyg qdl(gt 34{)\(Imnggsg-nf1/lzu3)gzoz (Mmﬁtjtyl benzenam ne (assum ng a 100%
yield). [0154] To a sol ution of 45 chIoropyr|d|n4onxy3 2-fl uoro- 5-

met hyl benﬂblﬂé nel q osostiqp of15-Fp¢ ethoxyh¢nzyl)-1H-pyrazol-4-yl)pyrimidin-2-

L TEC Dy 1 e 0y BBl LESEL o 1% SLRRRRNRLARG RS A AL Ry 220l ©

t et r aki S(h(ﬂdeﬁhlﬂ?]y((phﬁﬂ_phtﬂé()?[aﬁdi tmdtewnoﬁ@tlﬂred’amﬂﬂorllm Mo lsplvamdvan aqueous
sol ution of potassium phosphate (1. 5.11 pmol ), The reaction m xture
was fl ushEdnayee g Kgeug @etrttéchwrvéaa&wg %«%h.eam ang tr%@@l%tteta%s added and

the S0l Ut hfalfioftiohadtsdoith bl ERARI(RineaFD ORI G PUBAT GgPhas s

wer e washe rine ried , concentrated I n vacuo and purified
by sili cagg/els (de(llbmqpyra:tuidhﬂbmmpimﬁ &Etx@)\é!ﬂwmﬂaees@nanmaxﬂﬁ angy 43%

L W ol e L LD B e

1 7.92 1 Z. 1
5H)10 s 5((,@1 ?kﬁ)lH ﬂ@zga[t.] Hp.s, ?7&1 |(_1|)nBl) ¥3.(d (Eé ﬁgz(gyzltg% 1116)(,665&(1571 H,

Exanpl e A(LrOtl[rI(),ls/Eﬁ L hegd: Qﬁi@e(MJt&hate (7.8 g, 56.4 nmol) was added to a
solution of 1,2,3- trifluoro-5-nitrobenzene (5 g, 28.2 mol) and benzyl

al cohol (3.2 g, 29.6 nmmol) in N, Ndinethylformam de (70 nL). The resultant
m xture WEsafmpld A9t at RT overni ght The reaction m xture was concentrated
under reduced pr essure and the resi due was partitioned between ethyl

Scet St e aHH9%ht erZ.5-Phbugrpdanitre-nhsyel (148 gg%ﬁéﬁ&ﬂ@da%d'bvmhécfmﬁmh bri Ine
Na
chr ot ogr b (ESOEEN LARRRILDHE L SaFUERK M E8aRER ATABIENLLERPY SO U

71% vyi el d)45oﬂ-bd‘dkiﬁgl(ttﬂl&lb’lslzlveﬁ)l\ﬁ@Idﬁ]bvecﬁuI&ieﬂ.&d@ded pressufe #hdHie rédiddy,

7.46-7.37 (m. dl;? 5.39 (s, 2]{I—0Q) [0156] T a sol ution of

2- (benzy! BRSioRedRV GBS 10 b K enDeme Yhs mixgire 365 Hractsdivith hano! (100
) e agdsl 105 PRl LA G0, ACLLYAL g CaRN Lin JoIC e Tl ure ves
hydrogenated% t at rn| . The reaction mxture wat filtered and
the filtr btige,\daisd oayap@atedanédunnﬁtdbby sibcuge dhomateguapky (ltexgmaséEt@Aa;DﬁCno 2, 6-

. 6o 16" Pt bt atpisd Bugip S Bhigpyiony Bytitne 6 bEpa A in For ¢ - but ox de

(2.4 g, 22 mol) was added to a sol utkbgn of 4- am no-2, 6- d|fluorophenol
(2.9 g, 20 mmol) in N, Ndinethyl-acetam de (50 nL) and the m xture was
stirred at RT under nitrogen for 0.5 h. A solution of 2,4-dichloropyridine
(2.9 g, 20 mmol) in N N-dinethyl-acetam de was added, and the reaction was
heated to 100 C under mtrogen for 10 h After coollng to RT the reaction



[0158] To a solution of 4(2-chloropyridin-4-yloxy)-3,5-difluoroaniline (3.0
g, 11.7 mol) in a mxture of N, N-dinethyl-fornmam de and water (v/v=3:1, 80
m.) was awoed10/051373 PCT/US2009/062575

1- net hyl- 4- (4 4,5 5-tetranethyl -[1, 3, 2] di oxaborol an-2-y1)-1H pyrazole (3.6

tet rlsz:Ss( %ﬁ%bﬁ@@% Bga% 1( 9@%17585 Elrﬁn%%:’n)zr&?npmrﬁ% Wit ure was

degassed thorguah). ¥1s mj%tﬁl@ f@gnd stirred under nitrogen overnight.
The sol vent was renoved under reduced pressure and the residue was purified

by silical@JéB] chriBenogHdpidydifloongi4-eiti®pBenoxy)pyridine (0.414 g, 1.25 mmol)

dlfluoro4 1 .0l 1 d X il 2.6 74%
Vieldy. - LAeNAR A0 oD GER 1 AR S0 1M1 B my S5 S ° 3 1
II:?Z’ ]7_ 308 ﬁ(%deéi:'?an?ﬂéhe r§1x2€r8®&8bsll_|1§ae@a€§m fok 4h) Thésddent d%s ée;nov%d@ln&i?—ri) JK/B 2.4
, = , S
(ESI): mf rdged! pregsnueHjnd the peklp qecnahpd wptbﬁethaHﬂléi)mmTﬂe rextiyd wishenol (25
" varer (b ARG R R bl S SR A whheh e iyt
chl or of or matee (1x34nad EGOAO (26. Thd ﬁiltﬁa%washjﬁdctdd@xpw BO©MAat(20). TheAt t he
conpletion of the reaction, the pH was adjusted to pH 8 with saturated
aqueous Na%ee@ecéﬁtgatnﬁéﬁtr@%Wﬁt%rtﬁdémmgawtt%& waldg-thbemepyridiset-ate (3 x
300 n). t $ h bri ne,
dried %Ngg%?i ﬁg’ﬁgjlggﬁggﬁt&% e @Eé g@g @ggﬁgﬁﬁ?rﬂgg@ﬁgeh?%m?%\ﬂhagécar Ibon| C
acid 4-fl dor o8B8netiid)l pB2Gg,| 1 HsT.28- 7St (ny |1 Hps6.86-6(73Qng 2H3 296§ (telsd) . 1H NVR

515 (s, 3OS BAB0TFO A LOR b of catbonic acia o

4-f1 uor o- Yy1om} hy|InFAh;%£l¥Ji ttﬁ)%t «?—(3 n@ﬁi@-&zlc{x%rﬁzghdlﬁﬁoébgﬁ%hamin@ CO”C
sul furic acid (10 saged powder ed .2 mol) in

several ptt43 Q,n]s395Tmel0ﬂ)eéfrmthl 4t O5etemametbyk-I, Béddlf)mbon_olﬁm@fylhiHO C and

my. The BarrdE(d %0 TuERE . PORTEb EFBARHC IS O nlihREs) .

concent r ateﬁdkisfhﬁh@ﬁf}klph@gﬂln@ lpﬁ]lafdllﬂﬁ (OY(08l 1S 8.096 Imrably Q¥R REpEBY it 0 provi de
carbonic acid 4-fl uoro- 5-nitro-phenyl ester nethyl ester (2.0 g,
11% yi el dyioxang Gﬁl\ml) @eBOwabgL - 3@1@@ dby migug was qagassgd wathohr andieated a0 (d, J=
1‘(2) dloumz hy%(r) gggl ?g%t ( ﬁ”ﬁe %fgg?ﬂ}%l’é% (\K%.S cgolei an& gé’@ g}lnT QA t?et@@én%tb?\"& of aqueous
4-f| uor o- 2ndreit. tNalHGOgua(t) r ohphettyte wat axtraoied ydh Eoer(34R The gom8inédnmol ), and
the resultant. m xture refluxed for 2 hours. The reaction was cooled to
RT and papteafltceﬁeactﬁ@/@t@efirtﬁdgtmeraéw&%ueﬁed JPﬁéﬂ’&F‘ gakiEomaperas washed

ith t t d
o1 uor o SAMGRIONG) fibRO L MK 4-GRERIRAAN-pReA-4 IOKTRHEAD Mo
DVBO- d6)  §lok@)tdBzapsmirt (B2 mg, dS%(}deld)J PBNMR Q_4OIG)MPH BMS((Mdg)J&SBB @ Hz, 1

o) s B oS D b It B T et

H2 (30 psiih) fo50 @hs, 2 3Bgl(§3\msMse(|Eg\1)elq/zbgofoletbon and the f| ltrate was

concentr at ed to give 5-am no- | uor o- 2- met hyI phenol (0.68 g, 62%yvyield).

1H NVR (300 MHz, DMSO- d6) 6875(s 1 H, 6.62 (d, J=12.0 Hz, 1 H), 6.21

(d, J= 8.§ , 4.69 (s, 2 H, 1.93 (s, 3 H. [0163]A m'xture of

2- met hane 6??‘8?1%- - (1-met hyl- 1H pyrazol -4-yl) - pyri m di ne and

2- met hane{ml9f5] Ny fFota {cluti $¥4- (1lﬁwmazpdenéylz4}}1|wa¢dn4dyme from Exanpl e Al 6
g, 4.2 mol 5-am no-4-fl uoro-2 eno 8.5 mvl) and K2C

(1

03 ( 1.2 g(mgh ﬂﬁﬁiw;mwéme froprbrample) Al 0 MH Oréﬂ)mme )nlg dighjorerethence
anal ogous r

2.1 Uor o- y‘r/ta?r% i QP}% ?@qn%ghl)%%%& p%./r"léhze Orlsa_tcil_on was stirred for 2 hour at RT.

y1) pyri m SWater2vasl aodyg, bmgammlajer Qvés?@apﬁﬁl)ed alidtht&/ﬁlt(eéﬂﬁlawyasm&(ﬁﬁbtd@) 6
8.42 (d, J= (s . 8.07 7.40 (d, J= 5.2
1 H), 6.9vith dilc%*jorogleé“ape The t‘@mbleedzt@rrgeecs yeregvap F&Wlt?)bﬁye an( 02 (br s, 2
3.88 (s, Zoddentrakedfh \(a_%uo.BT'T% resifRe (x%gc%mmn%d WS- it hudro-FXanpl e Al 2:
[ 0164] Anhydrous N, N-di net hyl f or mam de ( m.) was addeg to 60% NaH in

m ner al ontetl(y.h)hkﬁo]g(l%ﬂtgﬁalﬁﬁmm)lol)ladéKz@@g él%ﬁung),tﬂei&nmtol)mgMF (Fmel)m xt ure

was cool ed ce bath and, sti To thigs nS|on was added,

port1 on- whbfhe SR aite Moo G G e Tor T T8 ol 3 1 h OV
(30.0 nL). The reaction mxture was sgjrred cold for 5 mnutes and the
cooling bath was renoved. The reaction m xture was warnmed to RT and stirred
for 20 mnutes. 1,2,4-trifluoro-5- nitrobenzene (13.12 g, 74.1 nmol) was
added and the reaction m xture heated at 90 C for 3 hours. The reaction
ntxture was cool ed to RT The ntxture was concentrated to dryness EtOH (50

A .Y Y o s

Hz,
H,



[0165] I n a Parr Shaker flask was conbi ned 2-chl oro-4-(2,5-difl uoro-4-

ni trophenoxy) pyridine (11.68 g, 40.8 mmol) and MeOH (200 m ) under argon.
Raney N wWoQosnist3730. 955 g, 8. 15 nmol) was added. The aPgoUSa0OesNEr € was
removed and repl aced with hydrogen (10-20 psi) and the reaction mxture

shaken under rog n for 4 hour he.conp| eted reaction m xture was
filtered F‘PﬁCBE ﬁﬂaae%qluecw R%%ﬂ;aﬁ&l%é qutlwpaf %&ch@ﬁi‘feat ed to
dryness t@(@f(m%tﬁ’o %em)on%%fa&gﬂ myﬁgyaﬁmly)z 32 ;§,)dz ﬁﬁ&erzpam line (8.2 g,

72%yiel d). 1H NVR ( 1 H), 7.25
(dd, J = mt@lbeﬁz@amne (Qlﬂ)mg $4%Qy1§]dd MB ES2) IZ/ZHﬁ%Z(WHG 95 (dd, J = 5.8,

rZﬂ g |2_|Z57 0[({_1%&]_“6 g %‘Eg%l} %%5_ g} i]ofébmegwxg‘%énzyl) H)H pyrazol 4(yl’)pyr1m|_{)din g (ESI):

4- (2- chl oyRRYY- zmuar(flwﬁ&w%e&emhé I(@J@g an‘hirﬁd]Pm(d‘l@lQoﬂ@Sﬂletlﬂang @m?) and
1-nmet hyl-4-(4,4,5, 5-tetranet hyl - - di oxabor ol an- 2- y1l)-1Hpyrazol e (400

mg, 1.9 res jregted NIRTAYEL ) R r{?anm%m(%@rems tkmsstmd@@RT or 12h.
K
sol uti on S BT SPRRRRRS) RRL) ARl PestRa AR R b B8, 0L C0 i

ni trogen fvith saﬁrmmaH@Bdlatsbmoﬁt IThé selidvvidicdileatet REn faltra@6h Sdudiitdr ni trogen
overnight. After cooling reaction mxture was partitioned
bet ween wHREST Va%mémwe é&éi(hltlé’ymFHHé’éﬂH%@édméy}éPXWa?s g¥rhicted with ethyl

acetate [ an rine,
dried ( Nf(a S%F‘feﬁ%%)ﬁglé%{?é‘t@ é"gg)l?ggg? %ﬁ‘gdugg\]d]{” (09 WAL, 3%%@9’8%"% Ed]ffg col um
chr omat ographidzohH3,i§. Ib('brgﬂ H,07.4f) (de /2, B2.di H) w004/ E2- 1(6:le 1 H), 6.62

(500 i (s B 1§DLPHRE o'hig Mé‘@%@z#%l(@%“ e (o
H, 7.24-7.18 (m 2 H), 6.75 (dd, J =1 2.3, 8.1 Hz, lH) 6.62 (dd, J =

5.4, 2.1 Hz, 1 H), 5.53 (br s, 2 H, 3.87 (s, 3H) MS (ESI): mz 303.1
[ MF1] . ExampleaAAm [0167] 5- Brono-2-ni tropyridine (1 g, 4.93 mol) was

S el s |l s e R T S T L PR

mol ). Theom Eizuﬁplewms% 01rd, 886 iman iBOME 2 mihahd TEAr (2241 heus sddedhe
reaction m xture was then cooled to RT, diluted with ethyl acetate (150

m), washe@ynyliimeiaylsiancof9 mi. p.7dampbi tens¢dichlnoybis@inhsayl My504) |

t |
Cr b oo BRI bIHSEHOPIPERLD AR A bl e P .8l 0336
ol °m‘%%“?%%m%“‘y%@*f”g‘%‘ﬁd“21“* 25 05 (d.
)lllH)e 7. 37mixfure; pjodust as %&ractegmﬁh ﬁ‘%@A'(CF_@’%%%5 m)zand’zls@zéqynlzi&gaﬁ anics ’
0168] 2- I I
i ssol ved rr Tl SRR iR KRt RUELAR dotfPrtle podde T8y "
21. 46 nmolThe paslutters disidbad i olethaneld 1DynlziKEWUSSH o) vad@3dg) ardthd6 mmol ) .
Concent sbom e relaed ol ey Relte, bl B0 A ORGH() ane
5-(2-chlo Ere@ldBedHtHd 1@3%&3; R¥¢Ed Qbﬁ&"a?edaaﬂhl@l?e %&sﬁﬁ%a@%&ﬁ%téc@wﬂﬁg 999 .

It was used as is in the next reaction. d6): 6 8.46

(d, 1H), Ft®Ac(kk30mm)). Thezombatd orggnic @ywqwa by With. bBme(dried1H) , 6.08 (s,
2 S

C0L60] 5. ( DNERPEH Syrrfie S PSSy solimn ShOmURE R A7 g, 2. 121 mol) vas
]gll Ffm vgdgdtui\yll%té/ﬁéxaﬁ&@) to Wb EIr4-(Betbynyhyridasi-deded -flgotoBenzdhahiue s

ol owe

met hy1- 4(4tlnc15r651-dvet((? 56t Tayield, ' BLNMERE98 NdHaDRISPRAHD By dd.ol ©6(00. 662 g,

Chr ough t He: kR o) SU0 2 P H TR ds 4L AT D hRG 9 R0 o€
tetraki st Hzphemnyd, physpi-pg3 (&, 2A% 520 GrL2 %mnm s, W, MYdEST) nThedol ask was

fitted with a condenser and argon was flushed through the system The
reaction MXHGE e was then placed in a 90 C oil bath under a ball oon of

argon and h and
R UL ‘%‘%%al%l%xé Eﬁghgéfﬁm&#ﬁlﬁ%dﬁ@&?%@ggnen@?i.‘%ﬁlﬂ%qc@lb| ned
aqueous | ﬁml};wmrzﬁdédlem Sdugtkoneoftdr @céteghyipstrilin-KiFy 1 §:4/0- 21y oro Bdie ceomibe ned
organic layers were dried (My504), concentrated under reduced pressure and
purified via silica gel chromatography (THF-ethyl acetate) to yield
5-(2-(1-nethyl- 1H pyrazol -4-y1) pyri di ?ﬁ-yl oxy) pyri di n-2-am ne as an

of f-white solid (0.357g, 63%yield). NVR (400MHz, DMSO-d6): 6 8.31 (d,
1H), 8.22 (s, 1H, 7.92 (s, 1H, 7.80 (d, 1H, 7.27 (dd, 1H, 7.14 (d, 1H),
6.85 (s, 1H), 6.57 (dd, 1H), 6.01 (s, 2H), 3.84 (s, 3H); M5 (ESI) m z:
268.1 (M+rH1). Exanpl e Al4: [0170] Sodi um hydride (60%in mneral oil) (0.620



for 15 hours under argon. The reaction m xture was then cooled to RT and
diluted with ethyl acetate (100 nlL), washed with 10% aqueous Li Cl (3x100
m.) and bworee1(@x37300 ni), dried (MgSO4) and purified viPpaT4iSkéooAacries
chromat ography (ethyl acetate/hexanes) to vyi eI d

A Sl B AT A R PO P St gl L 2
(dd, 1H) » whs §§de(iqd@hléild})yrr3h(§§e Q@ddloﬂﬁl'bO 17% a8, ﬁ%m%ﬁ)andm @l wikz: 303.0

(N%H ). [0171] 2- Chl or 0= 4- 1or o- 5-f 1 uor o- 4- ni t rophenoxy) pyri di ne (1.306
g, 4.31 netwidd a/vel§0 dCieMi/mm umdeTHEchW(aBe ma)dlaalnd Me@ilifiond 1f9q cadhwbni um

o 1 105l e 1 TR o Rk SRUSERT oty afi Sl e feufp® L2 2

sol i ds weFg ahiddtiiossl Bveh £2b0 b€ (This pifdedshRassOpditddBhcWasre GiRRC EMfer at ed under
reduced pressure to yield 5-chloro-4-(2-

chl or opyr PaktHIcAvA rewygd intof 4 biphwsresereimamveaterd 48 M oA BONRcd3dmiloh was used
wi thout p (MtH ') .
[0172] 5- dﬂ‘é I’}ég%ﬁ l%cﬁfd a?ﬂ??%‘?%“o% ?fﬁe%'u? 1?yfwg5§?§!6%8{r%§‘ﬁgfngtﬁje (1177 g,
4. 31 mmol §2x@0anl). The combined organlcs were washed with brine, dried (Na,SO,),

1-methyl (4,4,5,5-tetraneth 1.3, 2-di oxaborol an- 2- é 1FprrazoIe (1. 166 g,
5.60 ol FongshEted doigcyean hurﬁiﬂﬂ fy1eplugn ﬁhll))ma%anh%( o derisxangsyton] g,
12.93 mo bbl ed

Ly ough ¢ RSt RGP e dlo Pl ki A Pl s ARt ES% B
tetraklstEwbheﬂy)@ﬁqﬂmHMH@kﬁﬁdﬂﬁﬁngwﬂ(ESﬂrnnDR&SM@m+&ﬂned The flask was
fitted with a reflux condenser, flushed with argon, and heated in a 90 C
oi |l bath under a balloon of argon for 4 hours. The reaction m xture was
then cool gdafnpi2nd diluted with a 4:1 mxture of ethyl acetate and THF.
The solution was extracted with 10% aqueous Li Cl (2x150 nL) and brine (100
), dri etV1ORH504)singy apseditrednalogiars to Edample i csenime-2rhpdioyypyridett vi a

2 chtor S R R AR 2 iSRS 65 2D %ﬂo%d%%eﬁogﬁb&?g fhenzenari ne
t 1Yo ridd 1 31

2 a tan 5 ?;Svm am@ &ﬁ&@gyﬁ&%#&)@k%y dﬂ(j\lbﬂﬁdeét@@b’lgigsggﬁ@d}i HNﬁ/gg 3 (1H)

6.52 (dd, (40qMHg, QMS(%da)zﬁ)‘S 124ng 4H).s7.6 Bey,; 1&)57(2é$m)1 ,z70(>§1<1)HL CMEH ") .

Eﬁgggl?0A§@66£§%ﬁ3#§£ﬁhy?ﬁgygﬁi@g%éyr|5|n-ﬁ- g, ?g%zlgng}?erﬁl%wga?38

mL) under [0200] TheUsihgh proecivas asdlogasdo Etxaﬁnp(é Am &(chhldkopgmhdmmn of
1,2,4-trif] uoro- 5 ni trobenzene 5626 g nﬂn 4 %Vni) was added
and the r¥QEYIPgHdRad 2@ (O S &AddrmmpeD gpd domethyl @4ﬁ5¢ﬁémﬁi ure was
cooled to T I o educed
pressure é% aﬁgab?&%éfé%&%gﬁc@r%% %ﬁ%t?%@ﬁ@%éﬁ?gwﬁ‘w m) and
Et 0Ac ( 5062 | -nTdtleylnliHcpymeolwhs]) pxidiadt @ox ypyidik36ssing 84 &7 §064% yicldhe

conbi ned @r LC C re d with brine, -drie )
concentraﬁ%gﬁahd@&¥$&%hiﬁﬁ§§‘g%gﬁfgaﬁnﬁﬁbgﬁa 1ﬂg)6$84?q#§N?§§%§éBDunn

chr omat og 1HHhe» At 1 1 ghdl 1 o)

2-chl or o- Z?RB’y e 4%%5r83%h%n§{1<y)}gy?|66|%5e(m 53 ki Ty . 1H
NMR (400 WHZMS)I(/E@)M)Z 2®B(M3H§) 33 (m 2H), 7.85-7.79 (m 1 H), 7.33 (d,
1H), 7.20-7.18 (m 1H); M5 (ESI) m(z: 287.0 (M+FI'). [0174] A m xture of
2-chl or o-4- (2, 5-di fl uoro-4-ni trophenoxy) pyridine (3.57 g, 2.1 mml), zinc
dust (8. 1EXgH.L2§25nDI) and anmoni um chloride (6.66 g, 125 mmol) in THF

(160 nm.) and NEOH (160 m) was stirred at RT for 2 h. The reaction m xture
was filtet®@@1hnd Sademn pride bk W2 ISomewht Wt aded e ruspetinied pressure The

crude pro i of wat er
and sat ur o Sl RERARRIAL (8PS, PRERRRIFHRGCE S ) AR B RIS

Et OAc (2 2050 foil)6h. Thereaotidi meduervganiilatedxtitaehsr mrrﬁL)alainchk(XANa(%04) and
evaporated to yield 4-(2- chloro n-4-yl oxy).-2, 5- dlfluoro iline (3.18
g, 100% yma) dyie onganiNey 266 vwé P m%%va%)dﬂeé (1§az§é>42 gnd equpentratesifo7 19 (m 1
|(_|)E1SI )7 roﬂozgtﬁ“%rg;a!i%don%g\l%‘i pﬁfa%e M 11&11"91 2 B; 6% vRIBIH FmR oo mp4 (brs, 2H); M
[0175]3-thayﬂ&da(&5435§5H{pﬂﬁammﬂﬁyl-[1 3, 2] di oxabor ol an-2-y1) - 1H pyrazol e
(0.3 g, 1.442 mol) and potassium carbonate (0.996 g, 7.21 mMmuol) were
suspended in acetonitrile (10 mM) and stirred overnight at RT. Additional

i odonet hane (0.5 nm) was added and thgznixture was stirred overnight at RIT.
The m xture was diluted with Et0OAc and the inorganic salts were renoved by
filtration. The filtrate was evaporated to yield an inseparable m xture
(2:1) of 1,3-dimethyl-4-(4,4,5,5-tetranethyl-1, 3, 2-

dloxaborolan 2 yl) 1H—pyrazo|e and

T a ~ O~ N T "~ AN A1y a




sol ution of 2-chloro-4-fluorophenol (100g, 0.68 nol) and sodi um hydroxi de
(32.8 g, 0.82 nol) in water (550 nL). After conplete addition, the

preci pi t avedopulsizswas col | ected by filtration and washedTwiseévomerses t o
gi ve 2-chl oro- 4 fl uor ophenyl nethyl carbonate (110 g, 79%yield). 1H NWR

300M—|z 6 7.62 ,.J=8.1,.27 1 7.50 J=9.0, 5.4
I(—|z b (t 2 ﬁusp@wion(%d a@l%?egay}mvalaf @@7(55% Oéwﬂl)mmﬂ}é(‘f %’sn i z:
205. 2 (N"E{h{ﬂylﬁﬁéiﬁﬁllﬁex@ ﬁﬂﬁ%@éﬁ&ﬁaﬁfne%‘f&@hﬁﬁ&‘ fe Abbay. m\%myzmnet hyl
carbonate ( in conc. H2504 was sl y added a

m xture compl) Ele‘dolma‘nqh the mIHLaSQzWaMGEO ﬁLH)L)a\M@B ?fddmi ﬂgilmm@scmhﬂe @.61l 0.89

mol ). The r tan xtu sstlrre at .0 actlon

T ur e waeo B ResbeiDstiRe i wiGT i ERrES G tafen usied Bl | ot ed
by filtat h%e%ﬂﬁbeﬁ@i@ﬂ@ﬂd metdarmaemxh@e Ghy §irdedcldl 9k @t BT, it wrdhueedni t r ophenyl
met hyl carbonate élzo 90% vyield). 1H NVR (400 MHz, DMSO-d6): 6 8.45 (d,
J= 7.2 Hzwith water (80 pil)@ad EJtQcho@Q npl), the 1P&)eTS wewepzyrateg apy thenEUEES| )l z:
250.1 (M nate (120
0. damod) Tk H B RO PP B SRR b e BR3P0 § 677
mol) in V\Ia/ﬁtﬁl'brl(n30dhddﬂ.(Na§8'®i4)hﬁ@cditﬁ:@hlﬂritadhfo dfforﬂ(kt-@ %Smhﬁ)f-?o-uxed for 4h. The
i nsol ubl e solids were renpved tration and the filtrate was acidified

with di | ufléomehenornipyprEciphrldls ﬁ& %Hrqzal trmediml gbrkde By redisehigt i on and

o) 1A e TR PO R M VEP SRR apabsSnii e, 1,

H, 7.62 (@0 (9, 1H7) 6.88 (—&,,J=18 Bl)Hz N/H)((Eﬁi 0d, n=z3.6 HR21H), 6\8L$.81 (m, 2H),

[ 0180] 2- Chl oro0-4-fl uoro-5-njt &59, 0. 45 m)%)zl and 10% Pd/ C (25g,
0.023 ml?%ﬁe??@o%%eaﬂ)nl E? @#thﬂﬁ B geRat®d (MoHpsi) for 12h. The
reaction mxture was filtered. The filtrate was concentrated in vacuo and
purified by silica gel chromatography to provide 3-am no-4-fluorophenol (40
g 70% yi eEdampldBNVR (400 MHz, DWVSO-d6): 6 8.87 (s 1 H) 6.70 (dd, J=

11' 2’ 88 @ﬁ 1rrl|g fsol%ﬁ%rft Qf( ?Snppfglgylzopgnedlcaﬁboxyhc acid (3 O? g, 23. 86‘0 rnrnol)l_?n 4.92 (s,

[0181]4 C*Trmf 0%medoéléhftéwba%rtfemedkxﬂﬁlEt}N‘bgoI@L&3@15%1)01) alﬂdm?t hyl - 4-
(4,4,5 , 5tetrarrethy- 2] di oxaborol an-2-y1)-1H pyrazole(2 g, 1.1

eq) , Na2 CthBor(y2 CBlogde gl %mlaaﬁi 6Imt(1§’l?h Ihe rqsBBOt repction AB8xtnreowvys shesred 30onbi ned
The reaction

| d of | H20 4/ 4/
o ure v o o it Sht A Eefb io) Hatedeg 309 Biieckef e 2 e o

was fil teﬁﬁﬂuﬁe&mﬁsedm%dlt@ﬁ@bﬂ'})bv@ﬁn BRTIREmidHtt TAE SlunRSvaenarRatwial ed in
vacuo . The residue was purified by silica gel chronmatography to provide

4- (1- met hIOAHHPrmak bandgwysigxtracted e Ay ahNe PG xd@mie. dbpaaiforat ed with

5. 45 (q, OB IRy Ay g LA R fidaro ot ME P8 Wi, IR S5 1

1 H), 3.8fs(BingPrddipitat B2 {dlectdd by filfr&libBZhaA vmhw wih water. The

4- (1- et hyl- 1H pyrazol - 4- yl - 2- et hyl sulfanyll%i)yrl m di ne % crude, 8.8
mol ) i n EREHNSE sphidsssTe {SQ@V?FLW %@M@@é@%@do rlerMeQibpnd fhs solwgion17 4" mol )
portionw & d with

Bat ur at ed " asaesoar G SR yh bt Ao Beh, BB B S\

sat ur at edafiectédb2CeBroaing ta i °Or Q"hm rassltam selutias Wasi aNwwdd torconketo RIF i ed
(Na2504), and. oncent ra ed to \Fﬂ}de a xtur

2- met haneSYiRiS Vf mov(lﬂe %W?[St F sovstal S4W§ffysol%94 g&ﬂﬁraﬁ@nawhed

2- et ha“e%‘ﬂt'hfa'c&)éﬂm‘ﬂie%dﬂﬁééﬂﬁelva%bb m}%@m@ﬁ«w pyrinidine with a nol ar
ratio of 1:0.3. 1H NWR ( 6 8.83 (d, J= 5.2 Hz, 1 H, 8.82
(d, J= 5. ﬂu%ph@y?)@a@mogl)@rﬁquopa]_lecs-a)rboxs(hsaa(iil 76 g24Th§ moghep mq‘(lcgs 1 H,

8.21 (s, 0.23

25
3.48 (s, g/e% Colﬁ)jé%@t% to (llbltla}te ﬁ)SeC({I@lcg%ﬁt%ngQtfe?Bovglc% (?Vda %addltldnap H,
2- et ha”esﬂé:pfdf Y4 ﬂuérbpﬁﬁiy*ﬂ)éirb&iﬂn Méﬁlcqiroﬂanyda)rbo@m laBiddil 139 200V,

2- met hanesu

finy 1-nmet hyl- 1H pyrazol 3 yrimdine 1 .2 mmol ),
2 ai no- 3y YN gwIMalméo s B§Rty: Sl blosh 0.3 6, 1 @Bemwé n
DMF (10 C Ry it
bet wfaen H ang’ F}Il‘f%ﬁﬁ %%f)kilgg(s 4}%2#&%63083 ?ngg@?ﬁ(gam swg?;t :jﬁ: gge

(Na2504), concentrated in vacuo and chromat ographed to provide
2-fluoro-5-(4-(1-methyl- 1Hpyrazol -4-yl) pyri m di n- 2-yl oxy) benzenam ne (402
ng). 1H NMR (400 MHz, DVMBO-d6): 6 8.44 (d, J=5.2 Hz, 1 H), 8.39 (s, 1 H,
8.07 (s, 1 H, 7.41 (d, J=5.2 Hz, 1 kB, 6.98 (t, J=9.6 Hz, 1 H), 6.53
(dd, J= 5.6, 2.0 Hz, 1 H), 628(d J=8.4 H, 1 H, 525 (br s, 2 H,
3.88 (s, 3 H. M5 (ESI) mz: 286.2 (MH "). Exarrple Al7: [0184] Sul furic
acid (10 nmL) was cooled to 0 C and hydrogen peroxide (4.92 m,



48.1 mol) was added slowly, maintaining an internal tenperature of |ess
than 20 C. A solution of 2-am no-5-brono-4-nethylpyridine (1.5 g, 8.02
nmol ) i n WO 2mo/i3i373ul furic acid was then added. The m xPOTASAMEHL/06157Fred in
the ice bath for 45 mnutes, and then warned to RT. After 1 hour at RT the
color of the rg‘gﬁ#l on mxture gradually changed fromgrass green to bright
yel | ow. THEME, on m xture was poured over ice (100 nL) and the solid

that for maghoyps C&'sélﬁﬁ&@@f ymya%fob%cafﬂom% a&@(@@ﬂgwa%ﬁl%o\m ibrpp@t er. The

| ight orange solid was dried Overnig yie
5- br ono4- ffemhy wag cosled tpy re dnchafea(thW&gtrlﬁlz%ym@l (@¥8 mhB & nvagl) uséd wi t hout

furth f 400 8. 77
1y 5" it SRpHAT i Bt B stk BB B3 el
was di ssob@emomdal}%f@kanﬁﬁe AB)(03Nd 1 BBtASSY MTHINGLRK) W8 {dded9Phg, 2. 58

mmol ) was added. The sol ution was degassed for several mnutes, and then

5- br onp- 4ragetionmixtuigiwasspyred di heC (@, thnd thegatrreshenernightsat Rddethe The mi xt ure
was heate 6 ] 0 hour s.
The react ?egga%llgxg?%%malgé%g%gﬁéi rgpgfl:,l’aa FlIUY ng%%vj\}(’{]‘ﬁ e df/&' gﬁc;ee eg{’léa%?wo m.),
washed wi pi@cmtaerwa(ﬂcﬁlladxéd byl Ofasigtie0ashed WGh Et@AE5aﬁ’d.drledSIﬁdeﬂ’ wadcadmaqueous

bi car bonat e % and brine (t('75 rrLe1 dried I\/%@ evapor at ed and
purified fﬂ%]r"t%lpllr@ 3yisiluQraroratl ogethphiHperagl-4abeyatisrfiexanes) to yiel d

2- chloro b soI|d

(0. oa7g, 1500 rERuP R QbR Co R PeD By (0 B 1 VB,

1H), 8. 35MS:I(ESI)-WZ 7124 (Wd-H "LHI his Tnat@ial dels ugdd)wltliblfﬁmr(ls:r ptficative (ESI) mz:
266.0 (M-FI"). [0186] 2- Chl or0-4-(4-met hyl -6-nitropyridi n-3-yl oxy) pyri di ne
was dissolved in THF (11.95 m )/ methanol (11.95 m) and anmoni um chl ori de
(0. 256 0, p4arh®1dB®! ) was added, followed by zinc dust (0.313 g, 4.78 mmol).

The m xture stirred at RT for 1.5 hours before it was filtered through
Celite . TRO5fi| tTea etiviag S@uaqm)oﬁt édydngmpancsicackaxype esid (9278 g, w@ d a

vt er Tl ip STl FERUPREL VACRBs R o7 BPo by e

evapor at echiéy1 ¥hietide £0.0% @hl136TMmbDI rThéTwcaasﬁ/);va§smédwlop’ﬂfo¢BOnan am ne as
a brown oil (0. 116%@531030 whi ch was used in the next step w thout

purificat Eéa,mpm% 0 g 30121331on Py (4.00 ml) and EtN (0.380 ml, 2.73 mmol)

[0187] 5- (g~&h [ 0. 492
nmol ) was ?esisdg {hg %\#—i %%\% rr¥ %H%dnél% %{ﬂb wfﬂpl%g?glz{g‘le ej( % %%CI%CO)%I c acid
pi nacol eSJTaEQudIﬁhé(ﬁ'@ltg IMHC384 ﬁ‘ﬂr))dn)d s«mdaddlédnmf Of'HegMedabydjcesd bavkcar bonat e
(0.481 g, mmo] ) and water (O was bubeFEd t hrough t he

m xture f 8)r7 §’ét\l?étoa@ NaPRandghe @Hﬂuﬁeﬁéﬁaﬁﬁ‘ﬁ Wé‘&lﬁﬁ&ﬁ%@’%ﬂ@t@ syl phosphi ne
(0.028 g, , WD, i X
condenser, % Pﬁghed Wlast zﬁlgﬁ@g%gﬁ%gﬁ%ﬁ&lﬁn elre b (Mgg )(I)Mg{rll&]gfapgiredfééodjn at 90 C
for 16 hotur "forTlhaohd xThe erudasolidhesns tcicohted with (EHZCIahekambe "Blod ngtiaomnghas

diluted with a 4: hy! d THE ( 1t hed with
:)%uague\(l)mﬁ&l dl_la‘l’@fe f%%@dﬁﬁl)ﬁﬁﬁ%olb?ﬁ%%éﬁ(’g]@ﬁn s 4 (%?ﬁ%@’f)to gﬁlﬁ?as edW: n
vacuo andg(mﬂuofrd) actzwnan&h Lﬁapgﬁa&olch@g dagmaphy (DCMNEOH) toyield

4- et hyl - 5- ( 2- 1- I'H pyr azol -4-1:)% yridin-4-yl oxy pyridin-2-am ne as
a clear obloxyp! @&dyaﬂ@m@pﬁqlwmpwc YweoHp, 19DEEY de)icldbassireany d, 1H)

7y el el afpned i Sty e 200
282. 1( MrHpMSBanP |8€10%8(s 101,881 & @345)719}221 mtm&whf}@nyl%mymmr) disae (1.4 g,
8.8 mol), 4-(4 - tetrarreth [1, 3, 2] di oxabor ol an- 2-y1l)-1H pyrazol e

(2.0 g, 16idJ m?o4)13 fﬂerazlélbé 441 %3/ gn. 12@%47} %ﬁdlm(bﬁﬁsi 43 (%é(ﬁ)né%o 43 ol )

nmb t 4/ 4/ 1, 20 nmL
\'/I\'ﬁreemcgtupgg&aéqlégg%hg r3b})I/)C(M@r(y’l n )%Sg m angt7 W)I(i ng the head?space

wi th argon. The reaction m xture was heat ed overnight at 100 C. The
insoluble portion was filtered and the filtrate was concentrated and
purified By2aple B4 gel chromat ography to provide

2- (et hyl {daiog 4161%45 YhREAL 109 YD), BY b)) Rasbdddd Gowl§iokbey b Gliflko o 1H NVR
(400 Mz, tchE A %d, GEORHA g O TPy g agg (S?W%H), 2P0, 1 H),
7.05 (d, stn‘rlﬁgzsollulnpn dzf H)l cleoﬁﬂop@Ee;dlc?drlN)xyhp @a89] 96 galS;ﬁImtholc)an@Eth

i ni or ot ALk mdD BT ) R e e ot SR R bl or | de

(200 ng, 1.28 nmol) at 0 C. The m xtugg was stirred at RT overnight. The
organi c | ayer was separated, washed wth brine and concentrated in vacuo to
gi ve crude 4-(1-(4-nethoxybenzyl)-1H pyrazol -4-y1l)-2-

(et hyl t hi o) pyrimdine. 1H NVR (300 MHz, DVSO-d6) 6 8.58 (s, 1 H), 8.50,
(d, J= 5.4 H, 1 H, 816 (s, 1 H, 7. 40 (d, J= 5.4 Hz, 1 H, 7.27 (d, J=

— NN e~ 7 0 - ~ A ' NN



(et hyl t hi o) pyri mdine (200 ng, 0.64 mmol ) in dichloronmethane was added

m CPBA (220 ng, 1.28 mmol). The reaction was stirred for 2 hour at RT.
Wat er waswaddwed)s1378e organi ¢ | ayer was separat ed and thecCagisea@eselisayer was
extracted vvlth d| chl oronmet hane. The conbi ned organi cs were washed with

brine and co te 5|due was co ned wiith
3- ani no- 4WfaF @%ﬂ? W&@é‘ﬁflﬁéﬁﬁ Fﬂ)aca%%et%ﬂfo@%%ﬂy 24058 mol) in

DMVE (5 m)ore@qnlhh%% ?Hllokﬁl%d@kaﬁ S ExatRple DERUSSH gﬁtlz%qn&og\«%srydam in Af ter
filtration and concenftration, the resi ue was pufified by silica gel colum

chr omat ogﬂmgmgortlgnsgmalehe resultlng mixture was allowed to slowly warm to RT over 4 h.

5-(4-(1- methox benzyl ) - 1Hpyr azol 1) r|md|n | oX 2f|uorobenzena
mE]e 221(()%%1@ %@P%Vzasfﬂ‘?{w% %’éé%d%ﬂ%@l B 5‘%‘ 4 1 1), 8. 44,
(d, J= 5. fighlted Y3\11tl'1|)aqué70u@,Q/Ie(@H -Th%%meﬁnﬁﬁé S6H’ds &me@oﬂedrgdb ﬁllﬁ)atlot? 25 (d, J=
8.4 Hz, 2 6.98 (t, J= 9.6 1 H, d, J = 8. 2 H, 6.52
(dd, J= 2Tiis sglid wag disgolygyd ing, Msaq(lﬁeohl (ﬁ{)mleaa nfegfang]. TzlleH;lethewéeva@s 2 H,
3.72 I f

5. (4- Ei ( Aenww[eﬁ c@ﬁz%igéﬁl&?%& cfu'yh'ﬁlls Was[(gﬁ%ﬂxg%%atge? oA {Icﬂﬂm%

yl oxy) - 2- Bflmmhemaemmtmw(tﬁ@twc (®x 58 rﬁTD))l”J)held@rrﬂ)llﬁéwElO@[&HXhaﬂe (3 nL) was
added TFA (0.3 nL) at 0 C and the reactjon stirred at RT for 12h. The

sol vent V\/é’§rer‘éﬁ%‘9@d’“ihr¥a’&/?’é’c]d%HCph e The sombiscdaducpps watiadidifind & pld o ity t r eat ed
wi th sat upatadianinl By sehlecifiife 39k beidfa HaAblaRsEdatha Liht ration and

dried under vacuumto give
5- (4- ( 1H psetaoile @(Mhlpg«rd dnadiinvaenyl toxyygvide flH@Hflobenrd-€rammreery(-15-ng, 43%

Hheo 40153'3'“@4?%““@2 pilora gt by vglopigpynggarbor iy ac (4T P o2

2 7, 1.2 He tednaifn @Sy uelhs %a@onc@@ra@e%sih)vaﬁozto a%ggt 123 (vMﬁFde and thxanpl e Al9:
[0192]2 5- quoro 4-ni tro- phenol nmol )

3- br ono- 4th)l/at$rredu09§i to pildevitlo] 683q @CIS TB@_ addtbbr)al\neecantatesti;@ﬂ fpeded was

chl or obenz t ed. at 5C ove The sol vent was renoved
nder - r eabobg g B0 S Ehs I iRy S e e ana 105
K2C3B (agiddifitval Glopt(une saas 186dt-flasibed(nf it cfhl O AE -{y2axbl-4 gignd-ned organic
extrac'gsq\)}lverlte vvashdgd( Wi tg\g@lof’%g—KZCCB (212\(3{) ar61dtybr| nI{ey a@grl ?B yevehpogat ed gnd

purified blpxginhrex)cgeiamebazalerjppmisgarbpestisrsis @ 0AQ totad eyigld)

MR (00 MR eaflLriObRso B L hIBIINGKIIR 1§15 A B PIsy L) o A 7O
Coloa] 3 oy e 3 FYRSAERLY - om G s ™! o ol
Los o SoorSabd e Eroif Hsol By O, J(HS)6 eﬂh(%‘f%é et .6t o B 00

nmol ) was 80 C for 4h. The sol vent was
Ir?zdp%jlgq mtbﬁHWM@ 251»%53 e re5|d

removed under” reduced pressu le quenched with sat. NaHCO3
(aq). The m xture was diluted with EtOAc and filtered through Celite(r).
The Celit bEdlﬂ\égé washed with water (2x) and EtOAc (2x). The filtrate was
extracted Ac (2x). The conbi ned organic extracts were dried and
evapor at e[ibzfot?) yi efdly éslﬁﬁormmmao]gbmz (égwg gzy))mr%og usiDﬁ\Jnu@ra@t}ﬁn)zenam ne
(0429 ield). 1H NWR 1H),  8.33 (d,

, 7. 28wr62<3fd(s¢hpyciﬁ)ropfele7161ﬁhcm_boecmlc Mmo@oeeﬂ(ybpstcsr (62)P4)g AR8 (ESI) ™ z:

301 0 (MH | ed

2 (3- bt oS JELA T D) S R AT SR AL OO 5D Fhe 39588 o
1-net hyl- ﬂre(ﬂ%slémér&nﬁsearvaﬂﬁbhm (b nau)&ndlt@mbmm 2acioryh)xtdddaydsatake (0. 363
g, 1.744 mmol ), potassium carbonate (0.578 g, 4.18 rrrml%Bé and

t et r aki st A Iphengnighé s phs %V%Wa&mmﬁﬁeé@}ld?rdﬂﬂs@%mtﬁnd? RTEiuy wWasr e
ded d d
o th A aShREPEARO A (O I B e T el Wi 4160 WS, HE080 00

partitioned. dle&EE]ﬂ)gETZO(l\ﬁlIa)mdd $eihe (NahlO@Irica gyigSDhe and thlécﬁlc\ﬂﬂﬁatai(t racted
w th Et0Ac éil' onbi ned organi c extracts evapor at ed and

dr
purified m/vagw RGP edc‘ﬁ/r %H%%P%fﬁmﬁt%%@@é(r@@éf Eiﬁeﬁ')Hb & ioxidg
2,5-difl I b
AN (A 7o) penzenart ne
(m 2H), 810®@)p@snyl)ldalybambde,yc'loﬂr@pz(m:parlbda-i)ylat6 (1Bl g, W)@mld)ll—lﬂ NEIR62 (d, 1H),

0105 To F e BN ¢ 1004 G RER AN 15 e b o (RIS 22

(met hyl t hi o) pyrim dine from Exanple A§8 (200 ng, 0.64 mmol) in

di chl or onet hane was added m CPBA (220 ng, 1.28 mmol). The reaction was
stirred for 2 hour at RT. Water was added, the organic |ayer was separated
and the aqueous | ayer was extracted with di chl oromet hane. The conbi ned

or ganl cs were washed W|th br| ne and concentrat ed in vacuo. The re5| due was

= . ~ AN~ ~ S



Exanpl e A21: [0197] To a degassed sol ution of

4-(2-chl oropyridi n-4-yl oxy)-2-fluoroaniline from Exanple Al (0.801 g, 3.36
nmol ) i n WhRo(0A5md7p and TEA (2 nl) was added et hynyl tri merrugk@mioeases (0. 929
m, 6.71 nmol), trans-dichloro-bis(triphenyl phosphine) palladiunm(0) (0.236

A N s o R

product weg 1extiraged (- Ngtzagé\@ #2145, Wb @ndif berogenbimad o1 gy cs vere

washed with brine, drie and ‘concentrated to afford crude’ product.
The produdt)nd®s (diSé)sm/x/éwihMrrél hanol (10 nl), K2CXB (0.5 g) was added and

th t d at RT. t 60 i
ana Et onc GO o Y PApEPefnatdT bl e SN BB SPRP N e 4tcous.
layer was gﬁﬁcaﬁmeﬂoxy)f)tten t)@ﬁea&l&w%cmp}opaﬁtwmméﬂ@otz 13294 @nloRy €r was

washed W|t brine, drie 04), concentrated and puri f| ed by colum
chr omat ogtapHY (1@ m) a/@éq aaidé¢1 W@t@a (& mlg agfl fighigm hydroxide monohydrate

¢ e PP oL S AT 6, 8, e (0,56

(dd, J= 81a®eﬂs|2vver2 sé}oaHZted dn‘d)the 6rg%510(1ﬂ1aselwash6d Qllﬂiﬂdrmklfﬁo nﬁJ) &ﬂrle(ddd J = 6.0
Hz, 2.4 Hz. é 25 Fﬁ'rés 1H): Vs (ESI)
mz: 229. ftMeM’H an)i 00{1@1@81165& ‘éfha/lnawp #Efotdohtt}lml §(%3- ézﬂpo 13-(knd’

t t hyl v izl ate
PR e e R R I L

THF (4 nLys.1 hgRBah gredﬂbaven o&achitofoam. MS (ESD)t hizst1sdl [M+On was added

1-chl oropyrrolidine-2,5-dione (0.176 g, 1.32 mml) and the m xture was
stirred at 130 C for 45 mn under mcrowave irradiation. An additional 1.5
eq each kaﬁﬁn?i@i .doxi me and 1-chl oropyrrolidine-2,5-di one were added and
the reaction heated for an additional 45 mn at 130 C. This process was
repeat ed HR8%hor Example BIHO.060>2 0269 wasolpdinasaple A3 04)6BigpNd98 enms@).ut i on of

wat er (40 30 . Th I 'cI was, separa ed and the
aqueoug IE%%U @an]g)’9 %@é W%‘% EF@EE(@% rf%lﬁ{ I?H]@Bc% CRRATSE fhni cs
were washeima ﬁmrwﬁeresdma@dnﬁtda@@%me@@%ﬁl Htat th iAh Aetmannd purified
by col umm chromat ogra hﬁ5 Et OAc- hexanes) to afford

2-f | uor o- portign O Exa @Wiwrmmeﬁm R Noby(PHSA relnagsrrslded s ng,
23% | d

SRR NG LT B ey

5- ami no- 2béndenxyiry ahdlEf@AE. 11Dhe1&ggmc9®em$ wastied wits®iagtliOt, elpigdi di ne

13. 64 92 mmol ) were conbi ned provid
gs (2 ch?oﬁMgWﬂ)dpwcamWeiWﬁ'malil i m\” Eitozndggrgphﬁesh/ély%gd)andm NMR (400

: 3. 0 1
6 97- 6. 94&%& pﬁH% degca%% Bojﬁ,lméilg—l)l\%wisqtﬂ 4n({z z(?q%éztg}lol 1E‘lzq’l)é.‘ : [50205? Usi ng
a proced uybpmrhhdgsduxy)phnn&iomta(%ﬂdderhe&y()Zycdd)propmy]r i -dicarbbxamide (21

2 et by iz 5% 55T T ot S byt VBRI b8 T raks 219 S0 s BuAcle (5. 5

g, 41.0 n‘(@IJ):sﬂetpz ¢ QIyhs. rﬁgs t1<H)pi7<9v da n), 776 (rn lH) 7.61-7.57 (m, 2H)
6-(2-(1- met hy1- yrazol - 4- id

in-4-y pyridin-3 -am 4. 67 g,
649% 1 el 0 V1 AR 3H00 wzzd\&r@,@me’)@ an.{IrhD). BHY% (53 B (161 G892 7. 98 (s,
7.65 5, 1H, 6.85-6.81 1
6k 6 e F‘&nlﬁ@ %ﬁﬁwgs(Egﬂ%';M?oﬁ@Z éﬁ;m I\/BH% ESI) mz: 365 L ﬁH .

Exanpl e A23: [0201] Sodi um azide (1.942 g, 29.9 nmol) was added to a

suspensi on of chloronethyl pivalate (3.00 g, 19.92 mmol) in water (5 nl)
and stirr&3amplotousl y at 90 C for 16h. The reaction m xture was dil uted

with vvat e ed with

bri ne, OZgBPNa 3‘?‘9 ﬁtj?%%‘%%&p 4'?@? d& adzsi%ﬁ]g%et(\ﬁ%lﬁ%% alate as a
l'i quid (ZTBTIBGS%mg ). 24 mﬂaHl)NMRHIEQO@MpIZ 0. 2Aemhomé)-wal coﬁbﬁteaal DMF 2H), 1.22
! domi nmED dail Sy ctehigt RG. 2% THADD Maifowas ditued with EROAS (20

et hynyl i 109

o y y pYFﬂLq aﬁd éx/aﬁ u&ﬁ%h %a{et %Qﬁ%qg%g@?\g'agg bhh:g mrﬁé(@x@mggs g%% (g%godl u?n

ascor bat e(M@SOZ)lC@tceﬁlrﬂ%znmmu() ancbwpmur(ﬂdd)\sm bified gellcthMt%raphy 048 ml ,

0. 048 nmol aho uspensj on_an rk r xture was
otirred T BV N HRO G BPRR e e sy B B SRR (20
the layers were separated and the aquggus |ayer was extracted w th Et OAc
(2x15 nmL). The conbi ned organics were washed with brine, dried (Na2SO4) and
concentrated to afford (444-(4-am no- 3-

fl uor ophenoxy) pyridin-2-y1)-1H1, 2,3-triazol -1-yl )nethyl pivalate as a red
solid (0 165 g, 9096y|eld) 1H NNR (400 NPE DNBC>d6) 6 8.54 (s, 1H)

-— o~ o~ ~ NS ~ A 7 1 - ~ o~ 11



Exanpl e Bl : [0203] A solution of 1,1-cycl opropanedi carboxylic acid (3.07 g,
23.60 mmol) in THF (40 nm.) was cooled to O C and treated with Et3N (3. 30
m., 23.7 woebjo/@nzy3t hi onyl chloride (1.72 ni, 23.6 mol PCT/ise000@6257% ant
reaction mxture was stirred 30 min at 0 C 4-Fluoroaniline (2.30 nL, 23.9

mol ) was _adde d the reaction xt ur s all wed rmto RT
over ZII ght ﬂuel*}’?BH@y Y%}OWQBMH'T{ drdicgr x@ﬂ“‘%%ﬁ@“& 569 Held ar@ﬁ\m%‘é ract ed
into 1 N Rfﬁ{i\‘@ﬁ?ﬂséﬁ ¥ N, 3@—@5 11:1399 9?1%&‘3@[}?) 9@6 aqms\@quﬁbe@zw §h et her (50

m.) and acidified to pH 1I-2 wWith 6 N a he resul ting preC|p|tate was
col | ect edHy7.93 (st # &b)i 685é¢ldea]§héc2 3/\Hch1 Héat7e64 7P0émy 2iDi nHOgmsbH)ds wer e

di ssol ved,i m e itrile- t S i

concent ra?ég (fir{ _\/&@% ﬁ)i ?Eg _éﬁifzi lt;zgggm ggﬂp?é@]@&)?_ﬁ&? on was
af fected by, napm. M(stgﬁ)m%(ﬂih@mepwt Nt HyVBYESD Masiol 1 gwer'f 0 cool to
RT over ni ght to provide [ ar ge crystals. The crystals were isolated by
filtration, washed with acetonitrile and dried in vacuo to provide 1-((4-
fl uoropheﬁxgl)n@?er?anoyl ) cycl opropanecarboxylic acid (1.76 g). The nother
l'iquors were concCentrated to initiate a second crystallization, which
provi ded go21apdi tExwmaple B2060% purity, 0.15 g, 0.22 mmol), benzylamine (0.036 ml,

év(eggl }‘I)uor gghenyl ).car bam)ﬁla?\ggé%pr O)gaﬁfﬁé)bé) éli)cﬂ)%cr;n%gf %3%@& 60% y|7eI68
(m 2 (7 Oé'lzﬁn '@65% rh%mlrejwe:f‘g cé blnéd b i yanmsﬁrred? t (MrH). Exarrpl €
0 boxyl

B2: [0204 A dtion -cyc opr opaneca Ic acid .23 g, 1.74 mol)
i n THF ( 5Adtitionalsheanylagdn¢ G 00ng) \amhdtcieéamcbﬂhemnthdreawtloamlsamahe (0.48 m,

3.47 mol ) and, thignyl chloride (0,13 m, 1. react.ion m xt ur e
v sti e r BBt ACRY TS 6T gt bediid g WA pod Bge 64 ol ) 1
THE (5 migpiyRe (B9dede cd'r%ml’e@é h&ﬂaﬁ@ré‘%x‘e@v%@d Hith'NLL @], L@Clcbf-lﬁé 1 h and
then stirred overnlght at he reaction mxture was treatéd wth 1 M

HC1, and theh(Ne8B¢) and3>uaﬁdétly Sfl'llﬁegﬁle@mrmanlurommgr%hb'ate was col | ect ed by

(25 8@92@?@%&%“@%%3 oA BT By e e

yl oxy)pheﬁ]\étb)éﬂ;a hpn) Heaxyyictopdépaie (160H ROk itide @25 g, 53%
yi el d) SI) mz: 415 l\/HrH hi sﬁr)m}ft erp?gl? was used wit ho(gt further

purifi cat mgn20%>¢/a¢fé) @llswmg[lmzﬂﬁ]amona B INMRi(#Q) K2 DNSOak): 8 11.9 (s, 1

1, 1-cyclo di.car bgxyl ( T 4n1)at0
C was add@é%ﬁr 5 100" dhgf%&l&g%%%@gﬁ %E@?%@Porglém T B 75 (0. 099
m, 1. 367H’)WD173 (ddTbre wagczt Hin wgswz(dr J&ds GHZO2@I)f984§§)3fH2)n15§>(§Wp| e A2
(0.370 g, 1.301 m) and Et3N (0.380 m 73 mmol) were
added andHt)JrMSr(E§Bt @an)a‘s(MﬁHr}ed overni ght with warming to RT. The
reacti on was quenched with IMHC1 (4 m) and stirred for 15 mn. The pH was
adj usted back to 7 with 50% NaOH and the m xture extracted with Et0Ac (3x).
The conbi Reamplgsni cs were washed with H20 (1x) and br| ne (2x) dried
(My504), and evaporated.to afford a _solid. The crude solid was triturated

with CH2CIOAREx arenzytrping @i’ inn g- léélnifﬂ%l) \/Ve?aé“l?,lélﬂl?’é@toée Q- 191 mmedd i on,
d
L tor o- 4 T4 REER G R0 O hpHAR0sbn L B G U4 rL). TBTU
yl oxy) phe3/04%carhEitoympbywed seydd apankthanbotyd was sicied af B T1H@rmgght3B86 yi el d) as

(400 Nz, SERRgyicigh 165 Etied W T3y gl WiEasP g T w056 (s, 4
H, 7.96 é§mc 50131'&115 1%L§énc{ ﬁ@hratéd’én%e Adrlea%]\/]gSO )'chﬂcenﬁrat%& ilv@3oaly 1 H,
7.42-7.41 1H, 4°(m 1 H), 3.84 (s, 3H, 1.39
(s, 4 H) pmﬁe(cﬂst 9hrqmztog®my 1o it N-beveahpV’ émkuorc{ 92@6} TitlryliH-chl or i de
1.09 t I t f
L1 cyel oprapEmeai i DB s iRl o Rd $n g
42. 4 mol yield). THas(cbaverad tatthdcderes n{éﬂdﬂ{g Hgmlﬁi}&ea@iﬁigtWMﬂHCﬂ feoneaction 84
was further diluted with THF (25 and the reaction was stirred

vi gor ous| YGin diogurfend .03 )mfﬂlNl\ﬂﬁéDMﬁﬁ-de)hI&)}q UYe(ss hIFD), H65Exrtpl.é ). (4. 00 g,

R B e e G b ek (TR B

concentrated to dryness in vacuo and the residue was digested wi th aqueous
MeOH. The remaining solids were collected by filtration. This solid was
dissolved in 1 Mag NaCH (30 nL) and nethanol. The methanol was renoved in
vacuo, the remaini ng aqueous phase waé di | ut ed with water to a vol une of
150 nL and extracted with Et 0OAc (3 X Z) The conbi ned Et OAc extracts
were washed with sat aq NaHCO3. The corrbl ned aqueous was acidified to pH 6
with 0.5 MHCL. The resultant fine precipitate was collected by filtration,
washed W|th acetonltrlle (20 m_) and drled |n vacuo to prow de



wer e added cycl opropane-1, 1-di carboxylic acid nononethyl ester (6.91 g,
47.9 mmol ), TBTU (15.39 g, 47.9 mmol) and DI PEA (27.9 nL, 160 nmol). The
si des of wbeofdassiz3were rinsed with DVF (10 nL) and t hePcediskaoans2sreact i on
mxture was stirred at RT overnight. The sol vent was renoved under high

vacuum an e resi ol.ved in Et OAc T rgani ¢ phase
was vvasheg 1\%%:2 S@tg%é@?ﬁ %ﬁ 6('92[_1 P@aﬁki@g (%h&rﬁ) Qﬁé%‘g‘r fie (50 n),
dried (l\/giSQAMS (ﬁﬂﬂﬂﬁ\/@%@@@@@lmhﬁ?t ed in vacuo and purified by silica gel

chr omat ogr aphy (CH2C12- MeOH) to provi de nethyl
1-((2,5-difluoro-4-(2-(1-nmethyl-1H pyrazol -4-yl)pyridin-4-

yl oxy)pheﬁ% %c?(r]%am)yl ) cycl opr opanecar boxylate (10.1 g, 69%yield). 1H NWR
(400 MHz, 10.94 (s, 1 H), 839 (d, J =5.7Hz, 1 H, 829 (s, 1
H, 8.19 ﬁﬂl@pd IJsmg égro%edlﬁreand'[@go@tmxaﬂlpﬁ% (aﬁlhn% (b"I)IS ?1115(91§9dd J = 11.0,
7.4 Hz, 6 (d 1 H, 3 (dd, 5 Hz, 1 H,
3.86 (s glnM)l) argi Eml{lnlel?;* @)0421&@11% nemol) mermcqa)lbmwtsw(mwe Nn€3z 429. 1

1 (2,5 of bor 6 4 B0 LRy p TR fdistoiprophens -

y1) pyri di phehydyokpiapasay i) diearbeayiiy qymw@r’,t@%yllena@b@xlghtaﬁeelo(ﬁoﬁ Ig, 13.54
mml) in THF (100 nl) were added water (50.0 and |ithium hydroxide
monohydr at@s e%w@zre@to B9 correspanging Hid splg ﬁaﬁﬂnwﬂh&i@ GAMHAGYhed at RT for

40 m nute el r d th

bri ne ‘(1508%%1?% r(f% S%@&% ba& cgﬁpggt(pﬁl 1?5 @?gy(%egg?%es 'fo?%’}N: thi um
1-((2,5 d;zﬁ{)y@ao(sc}l(lz)o:gz(d J—112Hz 1 H), 7.64-7.52 (m, 4 H), 742(t.] 8.8 Hz,

nmet hyl- 1H p razol 4- %r}l) pﬁhg i n-4-yl ox )phen\él ).car bamyl ) cycl opr%poanecar boxy

Iate (5. 11 7.86%3M 0%t off T 0% d Holdr (W8 RESIOL (5 B)-d1¥-1 [ me1] " .
Ex le 1: 269 I Ex le A3 (0.060 g,
0. igg ﬁm) hq%g%ﬁngﬁ%lﬁ%/z( Q7%§QNE+F$ and inTrI?’r)ZNEt ??029 m,( 0. 5389mml)

wer e conbi ned |n DI\/F (2 m_) The resultant m xture was stirred overni ght at
RT. An additi 051 portion of Exanple Bl (60 ng), TBTU (120 ng) and i - Pr2NEt
(0. 080 nmiLfXEPleided and the nixture was stirred an additional 24 h. The
reaction [g{pr e Yase Pafdcbdireardo ARl WS ERaMpIES, IBRGh Ik B30.04D @rlg@m c layer
was vvashe([j“vvlrh 5A)1§g i C1, rdl’l ed (My504) ai,‘%concent rlgt edc(l n vgcuo and
purified bynqihamhiactamgmpmotlmﬂlucmdel(@&@ml GhdPd mevd) wercghmbencditbi ca gel to

de N-(2 4. ,

3IC/)Ir ?g;r |ed| RI(OZYR%I@)Q/ ﬁ‘é"%‘%@“‘%‘b‘/ﬂq?ﬁ rSﬁ%'ﬁ%B%&é?’%ﬁﬂW%@nXl)f\l dcar boxani d

e (21 m:J g&ﬁ%{@ﬁbh@twé)phéxﬁzlj\dWo A@Q%évyg,c?&vwa@ﬁ& (7060138% %Z%ﬁle-ll)d;aﬂ769(?ng (l s,
s,

H), 7. 61 hgl@we fley opl. m;wasccmel(t@d tOJth&cg‘r@pmdmgH@l salvbzzaavthgsw thHE H), 6.71

(m 1 H) 61 \( 508. 1
( MEFI @%ﬁ%ﬁ@?‘%%ﬁ%@f&&p%@w@ﬁﬂé 8”%&@3%1)“‘% &@%T?Az (50
ng, O. 176%523@4@@&%@@%@@@@% 1mr@IDHEwd5937E9\(&3m)Aq4ﬂ7%kétmﬂml) wer e
conbined in % nm.) and stirred overnldg t at . The reaction mxture
was di | ut 8dDwd PR (&t dRs 3O2ds.BLh). drtd- WA e Wt MSWESBrm/zs 41 84 +NaHCo8, and
brine. The organics were dried (My504), concentrated in vacuo and was
purified via silica gel chromatography to provide N-(3

-f 1 uor o- 4EgZmple Tret hy1- 1H- pyrazol 4-y1) pyr| d| n 4 yI oxy) phenyl)-N "' -(4- 86
fl uorophenqv%%cycl opropane- 1, 1-di_ car boxam d 76% vyi el d) 1H NVR (400

6 Expmyple Bd (1119 3.0§ mymol)gd- ﬂyom)amhaeé@%g 330mmop. Hy, 1 H),
8. 25 64-7. 60
(m 2( ﬁi) %E/%r%@% (; 3. %;%OIZWQI% 40@1% eéi i7 D%@F%}_B §n?L)H§rBTéU M) 25 52 e
H, 7.12 (5189 n2mél) was a&dibd(aahd thdresulfan? sol@tigh Was stirrdd)at RT. 84$1ftc(rs36 lﬁthd) 1.46 ( m

5 oty B BT kOB ST Sl BB

(0.062 g, bﬁn@@ﬁx SORIL), saﬁ%ﬁuﬁﬁ’ b%ﬁ)oﬁategoﬁlaén RIsd g_‘lj_anﬁtb%lﬂe (S R93 m, 0.652

mmol ) were conbined in m) and stirred at Addi ti ona benzyl
am ne (10Thgy0mbme<éd@®duapldisc$‘€crethaek exerstddonitB) ¢ (S0rmel). oller ni ght at  RT.

The conpl et e action _was Nt o water extracte th Et OAc (3x).
The conbi FeaBrE kel sy R Rl QB S Chr BT SRR Wiene. ar ' e
(Na2504) adiRflubtas cbe %3&31 Bisbd1o& BehccbsHitd( 15 DBidagE @dthon was

( Et OAc/ hexane- >MeOH C,}iZ) to obtain N-benzyl N -(2,3-difluoro-4-(2-(1-
met hyl- 1H pyrazol - 4-y1) pyri di n- 4-yl oxy) phenyl ) cycl opr opane- 1, 1- di car boxam d
e (22 ng, 20%yield) follow ng |yophikation. 1H NVR (400 M—lz, DMSO-d6): 6
11.9 (s, 1 H), 8.45 (t, J=5.6 Hz, 1 H), 8.38 (m 1 H), 8.26 (s, 1 H), 7.96

(m 2H, 7.2-7.4 (m 7 H, 673(dd J=5.2, 2.4 Hz, 1 H), 4.32 (d, J=5.6
Hz, 2 H, 3.84 (s, 3 H, 1.55 (s, 4 H); I\/B(ESI) mz: 504.1 (M+H). Exanple
4: [0212] Benzyl am ne (0.017 m, 0.151 mmol), Exanple B3 (0.040 g, 0.101



and i-Pr2Net (0.025 m, 0.151 mmol) were conbined in DM (0.4 niL). TBTU
(0.049 g, 0.151 nmmol) was added and the m xture was stirred at RT

over ni ghtwOoThe/se3mpl et ed reaction was diluted with Et 0OAeCTaB20)p6250mshed
with H20 (15 nL), 5%citric acid (15 nL) and saturated brine, dried

504 d i . fied by.ch h fford
o o eSS 20 o St B PR g o oy
cycl opr opgign; h‘EL aflll ea[&%adv fH&afibh, 328n & wiell ¥eotd iyl 825' &IL_PN%ﬁd aRaysrted to
t he corresponding HCl salt by reacting with HCL (4.0 M in dioxane, 1.0
eq.). 1H NRo(IONBOIidioN-:(2-61udte-972{(b-methyh | H-ByBgel8t-dlpyrdin-3- H) , 8. 23 (s 1

, .90 3
7 31- 7. 1%%(%%1’%%“3#1?1\]664 Ofogﬁé’iy][ﬁ)tflhoﬁr“é’ine(ﬁ (?}QMEQ%?“PQG 822351)85 gﬂ‘]ﬁg (s, 3
H, 1. 40- fi1td9% ¢ chcbhtratddro(dboht a Mhad; valBhe Lo §frda. seEé@ﬁm?bsl?((ﬁlOé[ 213] Using a

procedure anal ogous t nple 4, aniline (0.015 ml

Exanpl e B32Y0ohzick). BHNMRM&Q M%W%@rﬁﬂ weld. 62o(spk B KRl % { 3D, 8. 38

fl uoro-4- h 1

phenyl cycﬁdpr%pg%fez XJH‘I) di c go a (08%423*‘8ﬁ%@?@%ﬁ%@g@%%?gm yel | ow
oil. It waa, THhVRIS eH, ZH) t7m31 @mrlrl&)s@cmc(lrmg HHC3.844k,t3 KY, 1rca@t,i2rg),w t h HC1
(4.0 MHC1|n di_oxane DVSO-d6): 6 10.43 (s, 1 H), 9.96

(s, 1 H, 184 élzhéH@gMSﬁESé)mﬁz 4%0%11\4(%1)1 7.92 (d, J= 11.2 Hz, 1 H),
7.64-7.52 (m 4 H), 7.42 (t, J=8.8 Hz, 1 H) 7.34-7.30 (m 2 H), 7.08 (t,
J=6.8 Hz, 1 H), 6.95 (s, 1H, 3.91 (s, 3 H, 1.50- 1.44 (m 4 H); M
(ESI) n zExdmplel8:(M+H ' ). Exanpl e 6: [0214]USI ng a procedure anal ogous to

o A BT RS TORE L

-fluoro-4; r
(tr :Jf | uor gﬁrrlg% %&Fﬁﬁ% %@%oﬁ%%ﬁ?@am%?gﬁgﬁkﬁg%Wgél% g(Iél 32% y| eI d)

as a li ghﬂuql@l-4 -Gn(Joimiethyl-i Hwepgazobrivid inyeidin-é-yidxe)mbeny @3 eddi ng HC1 S<’:1|t by

HCL (4.0, M HCL AH. N
Hgagtg' (” 9 Welrdy g Gy dfrbline; ™1 - Q8RR Smict 079 e soongi gl (@%@9 5. 15 (s,
7 Sl 9. Tk 70881 (015 20144 0588 (sl ) BBLI(S. S

150142(m4 540.1 ( Exanpl e 7: [ozlexanpleB4
(1.19 g, B)ODFtRl H), 185 I(djdﬁ)h.hfZIHméH)O?SG-W@(nB 330), ﬂﬁﬁl(} Jahd L EA (0. 54

el 2o S RORIPIE R MR GhE000, Db Y B8 8™ e

reaction BiKt UKE-1v ndldH}@@SYESIblnﬁi%Ql( nL) and washed with water (50
m.), brine (2 x 50 satd sodi um bi carbonate solution (2 x 50 nm.) and

brine (50 nm.). The conbl ned aqueous phases were back extracted with EtO0Ac
(50 ). Pm%en;)l ned organi cs were dried (Na2504) and concentrated to a
Vi scous oi e resi due was conpl etely dissolved in acetonitrile (15 nli)
and the s{217j on nvasmisidint ¢@O2Ag,W01t 39 mplod)cindi Exainipsla B30 10AL @d0.106e fi ne
suspensi on was allowed to stand overnight, and collected by filtration,
washed wi FQLLEetsHRombineg Ysos atpeedariendlqeans InEXABB 4t DEvads Ne3-

N-(2-fl Uoﬁﬁ?Lr)% -4 EZ §11 ’yibf pr#?‘lﬁl o Qa@%yrlﬂldg'?%aﬁfeﬁ%ﬁ

yl oxy) pheny uor o )C opr opan car(goxam de (1.258 g).
The filtr ateehomphangl)cmh@rapa&ﬂ It bdebdwikamids (03 Vgl 8Pe yidd adsfacrotbriess econd

0.10 92% t | d 4 VMHz, . DVB 2 , 1
0 OPo' 9100, FwadciniHegio I TptibiponginiiCsatyby rcsinepen HOL{4 03 DS 85
2 , 7.6 5 1 1
o (i %&0?&(%6@%%@@%‘3(@ 3P (s TR0l A I s @t 11
490. 2 ( MAFL.4 HxahH).s &) (d, 0263 BV EhoX§ 6, -k 6 (0, 020, 393 (d5% mwl ) and

%ag;rerp:?, 6&% 3% g\%o(c){glﬁg gral ) I\_/Ber7e550,?gr?i(£engis;‘Qg(taJQr OSCﬁdulr lgl)anal ogous
fluoro-4-621(4- lnﬁ} bk B}ir?f—l‘?% &3 ¥hk) Pu5, i3 83 1612,83?7() ghemyl) shli 41- (4-

met hoxyphenyl)'cycl opropane- 1, 1-di car boxam de 36% yield). 1H NWR
( DVBO- d6) (mgG# s M$ (ESD) m/zH§02. D(M6H(s, 1 H), 8.35 (dd, J= 6.0, 1. 2 Hz, 1 H),
8.24 (s, 1 H, 7.95 (s, 1 H, 7.8 (d, J=13.2 Hz, 1 H), 750744( 3
H, 7.32 (t, J=8.8 H, 1 H, 7.22 (s, 1 H, 6.86 (dd, J= 9.2, Hz, 2

.6
H, 6660 (m 1 H, 3.84 (s, 3 H, 3.70 (s, 3 H, 1.50-1.42 (m 4 H); VB
(ESI) mz: 502.1 (MAI). Exanple 9:

&9



[0217] m Ani sidine (0.020 g, 0.159 mmol ) and Exanple B3 (0.042 g, 0.106
nmol ) were conbi ned using a procedure anal ogous to Exanple 4 to provide
N-(3- fl woaeny(523761- met hyl- 1H pyrazol - 4-y1) pyri di n- 4- ylPaxgsphoesoyys N ' - (3
- met hoxyphenyl )cycl opr opane- 1, 1-di carboxam de (0.031 g, 58%yield) as a
colorless_oil was converted to the corresponding HCl salt by reacting
with HCL sza'@l’iﬂ *1 in dioxane, 1.0 eq.). 1H NVR (DVSO-d6): 6 10. 42 (s 1
H, 9.92 H)

P gﬂjZJIS]l 3Fﬁo§§nﬁﬁﬁe (é 0f8 gddllgéfmﬂolﬂndlﬁx%&% ﬁ%mQ golﬁéw J_ ) 8
Hz, 1 anCBBWEreB@n(hmedmsm a ﬁroemiu(et analegogs ® Egmpleid)to p?o\ade Ns(;% 1

7.20-7. 16 , 1. 50’1 41
(m 4 H; ﬂf\’/%) (ZEQ_?I nglyl?'églgﬂyéa%ql)%yrl%g(g%qxg%n}%ﬁ &1 ] 3- FI uoroanl li ne
(0. 018 g, filderbpReriRldlopofartex ARl @ Rk abh@d 09220 ¢, QZ%@%IE{]@H)NMRV e conbi ned

usi ng a procedure anal ogous to Exanple 4 to provide N-(3-
f 1 uor o- 4- (RMSO-dot AylD- 2ﬂk€5p1yHazl@lL74(Syllﬁm&$ij(dnJ¢ 56 ey ) phiehyiys, NH)( 3-

(VB0 a6y 198 S BRI 0 SHA TR Y by 38203 ST Y 1 Ty NG s
(s, 1 H), 8%, 98 HA1H), 3s- 77298611(311@1) 732 3J22(2Hé Hay, 6L89-ng  J# 86)2H£d1 J— 12.0
Hle),?46€d J= 8.8, 1. L 7.38-7.29 ( 7.22 (d, J=

2 H91)66QS 9J(:t56ﬁ-0§2011=]2 3&4(3) . b 67'(1614@(@4}5) MS@SDH&Z 1 H,
3.84 (s, (W( 5z).142(m 4 H:; MS (ESI) mz: 490.1 (MH). Exanple 11:
[0219] Exa 1%‘1”? 3 237 mmol), Exanple A4 (Si ng, 0.182 mmol), TBTU

(88 ny, O. 273 nmol ) and i-Pr2NEt (0.045 ni, 0.272 mml) were conbined in
DMF (1 nl) usi ng a procedure anal ogous to Exanple 2 to afford N-(4-
f1 uor ophefyampl¢ 11:(3 - et hyl - 4- (2- (1- met hy1- 1H pyr azol - 4- y1) pyri di n- 4-

e L R e b e D R R T AV

8.22 (s, TBHU (83.19¢, 0(2;73 rimbl),and i G4NEL§0.045rm13 0H)72 fmbY weng cambined i, 16- 7. 11

3 = 8.8 1 d J =_5. .4 Hz, 1 , 3.84
(m H) Dﬁﬂlggl é@) ugingp prqceﬂtsreeﬁfltoaow)to%ﬁe@@'(rﬂgil}o Afford Brgk. o (MrH) . H)Exarrpl e
12 [0220hﬁo@9héﬂyn)on @3‘ nr%tﬂyfaztt(bl{@rrﬁaﬁﬁnpﬁ)p?pa%sm yBpiQdihde (0.173 g, 1.0

mol ) in dry ether added to a suspensi on of silver
cyanate ( @10381Dh911y110y210mﬂph1)16 ilﬂ @c&rbivxa(nde(WLI)lg 8tHeyieldt UHNMBI48Ubsequent | y

vas romov el RS bR M be 8 WAL K LS Gheal bt Rl Tn roceo

(4.0 nL). Plboﬂazlljﬁlmgr’y 6017 6 (nt, BeH R e ns ol i7a8-7 DL 939) 71040(dfTJTB|) and
Exanpl e A2 25 mmlq)Z were conbi ned in CH2C12 After
stirring §t8fmlcﬂb%rﬁ6dﬁ@ J 1 hé. 24dbn ildh. W84 (%@rﬂbﬁtqga(ﬁ,eﬁHD ri 4/%@11»6‘ and

EUE |3f :‘ FSOF% 12@ @gﬁfﬁ?grm(@&%ﬁ g;gl -4-y1) pyridin-4-yl oxy) phenyl) - 3-(2-(4-

fl uor ophenyl )acetyl )urea (0.020 g, 17%yield) as a white solid. 1H NWR
(DIVBOdG) 6 11.03 (s, 1 H), 10. 57(s 1 H), 8.35 (d, J—56Hz 1 H, 8.24
(s, 1 H, ?3%9(52 1 H, 7.76 (dd, = 12.8, 2.4 Hz, 737732(m 4

, 7.20- m 3.73
(& 2y [BHPESTA Rylon s Hﬁﬁv pﬂsnﬁ)age%ﬁhﬁ’f% W% ? o3 it o
?Oa(r)nmr)lopy etheli ((r)ii() Q) l@z]a@ s@w?aacmga (;ggmhspegmollg]iﬂmzf ch'anaﬂe)(?wa@ ggablﬁed_ ExaErBI 82(?3

g o an Li e m ne :
6.7 0. 205" HR1) 10 oG (} Satkh O HiiS Gy e e et g eor vyt ours, nmshed
wi th wat eAfteF hﬁra@iﬁg%ﬁﬂfé SiIOY Al WASTVERNC AN RRY &fuRRE rdddbdd prsbuRYand the
chromat ogr aphy (THF/ acetonitril ‘e) to provide

N- ( 3- f | uorasidaic (i dissoleehin CHiy (80 011-)4- y 1) pyri di n- 4- yl oxy) phenyl1) - N - (pyrid

4-y1 1 b d 7% | d whi t
Soria A ‘f%%?f (00 PR iRy S SRR D T fimoiy e ithe A "5 0.
=6 H , D69 &@mﬁ@l) werg@oinBined ihCH,81,42. O(rﬁL) 1 fidy stlﬁlngﬁt Ry, 1 H), 7.82

m 1 7.65 (d, J =6 Hz , 2 , 7.44(m ,, 7.32 (m 1 , 7.20 (d, J
(—2 4 HZH) qu.qyngh‘g; tigorepgHonmAs, cogcegl;bya‘(eg in 3424)@10 alldszpﬁed hy p{}ronmgl_?g]hy teq z (

473.1 ( Mﬂﬁfgrd lEfgaﬁRArg 41(42 (1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-3-(2-(4-
fluorophenyl)acetyl)urea (0.020 g, 17% yield) as a white solid. '"H NMR (DMSO-ds):

90



[ 0223] Usi ng a procedure anal ogous to Exanple 13, 3-am nopyridine (0.019 g,
0.202 mml ), Exanple B3 (0.040 g, 0.101 nmmol), TBTU (0.039 g, 0.151 mmol)
and trietwol2arvo3e3760. 020 g, 0.202 nmol) were conbi ned | RCCHABW2/065751 ) to
provi de N(3

-fl 4-(2-(1-nmethyl-1H 1 idin-4- h

(p??f& nS% O5%'I(§ c]rrilé} ﬁBrsgﬂéﬁlgﬁizg%scﬁdcé )époggﬁa ijgl)(&}g‘béx éf) gg /&Sjllé_pd) as a
whi t I 1
e e s R ST S
H, 7.94 (%,23 1,1 H), 844(sn3H), Hy3 (7 289; XS (ESDH)/z: 4’6£BB(MH‘H2 , 7.22 (d J
=2.5 Hz, 1 H), 660(m1H),385(s 3 H, 1.47 (s, 4 H: MESI) mz :
473.1 (l\/HrH) |l e 15: [0224] To a solution of 3-chl orobenzyl am ne (0.029
g, 0.202 Ef%ﬁmplq ‘CH2C12 (3 m) was added Exanple B3 (0.040 g, 0.101 nmol),
TBTU .(0 0 0. ﬁés&%&&o@%@?@@ﬁmﬁ%ﬁ%%ﬂmgp 19%%12% . The

reaction xt re was stirred at eact1’on ure was
washed wi tvas sddodrExtameplNBECOB40 1200001 maold MBI &nha3a ggd) Bxl maot) aadaporated to

de N-(3-chl 1) =N - (3-f 4- ( 2-
DL byt azomeg s b B 28 aig roveat Bt bisa Sred af R Bokdani de
(0.036 g, h&%fo\yésﬁkdj))vltﬁ%a@er"‘@ﬂeto?ga%ml' gerv;etsl dNNE%n@A% W(Zpun@é@% dé): 6 10.80
(s, 1 H, 9 (m 2H), .95 (s, 1
H), 7.82 @lmon@tdg)?a}pw ($HF7740¢18n(tme) ® pﬂ)mde MCB flm)r014 A -(1-dedy(-dH- J =6 Hz, 2

3.85 Exanpl e 16:
Thooti 3o Bl i e lon phdnrS (Rl Befsin GPadet bl oos 5 0" 202
nmol ) i n @dZiBbRarhrlcT) D31Rs6 Y gedd)Exarmhies B8d( OH0MRI40OMIL DWIBO) , TBTU
(0.039 g, 0.151 nmmol) an trlethlamne(lo 21 ny, 0.101 mmol). The

reacti on da)xd tll@é5\ﬁﬁ§H§Il(}253(:$ ). RAX @ J 3 Hou? B), $88 (ddact Honld)xt ure was

washed w at bri e r' d, .co t dj \173,510 and
recryst al %gé? &g%fgf?%t(ﬁ “% :zgzn&?oi/:ng (5% =6 5P1E B 73485, { ),

f1 uoro-4- (rﬁ m LAl 7 Eotapys az o) - gHey doh Py, gllgis (§1 M)oxM7@h¢m1MstSIj((S) 1-
phenyl et hyI cycl opr ane- 1, 1-di car boxam de (0. g, % yield) as a white
solid. 1HMMWR NEIZ)DI\/BOdG)GlO?Z(s 1 H, 8.34 (d, J-55Hzl
H), 8.31 (d, J-8Hz 1H, 825 (s, 1 H, 7.95 (s, 1 H, 7.82 (m1 H,
7.42 (m 1 H, 7.29 (m 5H, 7219 (m 2 H, 660 (m 1 H, 499 (m 1H),
3.85 (s, Bxhdnplel1#d0 (m 7 H; MS(ESI) mz : 500.2 (MAl). Exarrple 17:

[ 0226] Usi ng _a procedure anal ogous to Exanple 16, (R)-(+)-al

net hyl ben[z& 28 nd’yig oprwogdurp ApPOSHTSP )ExaEPém%ﬁ mnemvrm@@)w 201 mmol ),

combi ned | A ortds 1epe B0RE BONEA T N8 1 el

( met hanol Jrictloylpmme i(062MNg( B202 mmol) were combined in CH,Cl, (5 ml) to prov1de N-

(R - 1 e nrry Oy e mse T Bl aaae B A G Gbobyi of o) as a

VI-\QI te sol &gcycldﬂrgﬂ\ﬂr:\e-(ﬁﬂglc%m%% 48 ¢ @7%%16?(% ds wﬁllte"i)ohdgl Pﬁﬂﬂ\/ﬁg 8% (—ﬁ] 51

H), 7 42 (400 Mlel)DMys()}@6)( t’mosm@ 1), 119 1@@ 12H}—|)8 786(d6D zmHz:L ]I—I)I) 4.99 (m 1

(oo 3o S350 dhuizof T Masdronaih Bt d 11678485 of Ho. ek b i b Grpet2
Vs _added 7 AgepH £08354 4m0300 29 @701 ) 1 BT (8 09, 93 & 3%, ™ol anc

triethylam ne ( ) TereaC|on mxture was stirred at RT
for 3 hould’7 (S’MeH)'éé%(tEiSd))rnﬁn >ét7t3rle(MvaB washed with saturated sodi um

bi carbonate and brine, dried, concentrated in vacuo and the residue was
recrystallized (methanol) to provide N (4-fluorobenzyl)-N -(3

- f I uor o- 4gkdmple et hy1- 1H pyrazol -4-y1) pyridin-4-

yl oxy) phenyl ) cycl opr opane- 1, 1- di car boxani de 60 025 g, 66 %yield) as a
wite s 0224111 KR golueomad-<limmbeasjamise (0035, (203mpp)) i BTG 3 25, 5

e 3 plh ¥ ok gt B30 30 e PuiPlin, Yo @ pig by oty B2 O

6 59 (m tidthylardind20.000 gJE80Hhmo?). Hhe réicBon fdxtud wis, stliheéat RS, fodl H) ; I\/S( ESI )
mz : 504.,1 (MAl). Exanple 19: . . .
hours. Thé reaction mixture was washed with saturated NaHCOs and brine, dried and

the solvent evaporated to provide N-(3-chlorobenzyl)-N’-(3-fluoro-4-(2-(1-methyl-
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[ 0228] Exanpl e 31 (0.061 g, 0.128 nmol ), K2COG3 (0.053 g, 0.385 mmol) and

i odoet hane (0.060 g, 0.385 mmol) were conbined in DMSO (1 nL) and the

m xture wWa© 208t0/0se3yd at RT for 24 h. The reaction m xt ur @CRAS2@OO62A5 | nt 0
Et 0Ac (20 nL) and water (30 nmL). The | ayers were separated and the aqueous

| ayer was trac d t.h. Et OAc The co ned. or gani re washed
wih bri néﬁxrafrr@ (sﬂrgzg Y@ﬁ&ﬁrﬂﬁye@pmnﬁﬁbf deabopmas (Fo3p el
h t s
ChrOat Og5AR WA AAGACKIRESH KON DMSOL: 3 10580 o L ) B9
f I uor ophefwl, pd¥)c 183y @pireHz,, 1LHYi’cHy (3pk &g deS5 (37 Hn7.85 0 ¥ Hp) dy5-dd8a white

5= 6o Hen Aty Bl LR oPieded s 451y 3 ¥l aatiy Z%M%éf% 2.0

Hzll—l)m/Z 072@Q+f_1ﬁ’l)2|-|) 745(dd J=8.8 Hz, 1.6 Hz, 731(tJ
= 8.8 Hz, ,723(d J = 2.0 Hz, 1H),7.15-711(m2H) 659(dd J=
5.6 Hz, 24|—|z 4.13 (q, J= 7.2 Hz, 2 H), 1.45-1.42 (m 4 H), 1.37

(t, J=T7. I\/B(ESI) mz: 504.1 (M41). Exanple 20: [0229] Using a

pr ocedur etX ﬁ'é’llpg)eg]o{?s to Exanple 19, Exanple 31 (0.061 g, 0.128 mml), K2CO3
(0.053 g, (22885 M4 Joladich df(sslrtqrarpmafﬂ&h&l@eﬂz%regmng((55624@111 202%afB[)conbi ned

to affordN— 3-fluoro-4-( Zé] y1l-1H pyrazol - 4-yl ridin-4-

yl oxy) phery@a®b (3 mix wordse &K?PWE@/BT’&Q)%}%&#MQH mnml)e%%&@rﬁﬂ@ as a white
lid 5 H 0 . 1 ,

o 07 (s 3 1BY i flettardig HoA 00 ME s T R Bl 48 1 9, o,

(dd, J= 1gtrdeddnt RT12fd0 lB‘Hmuﬁh 'l‘he rethﬁrrﬁlx&ﬁeWﬁls v&sllr@d,wﬂh §£ﬁu1(a€¥ﬂ Nal#C@; 8 Hz, 1.2

Hz, 1 H, 7,31 (t, J=8 1H, H)715711(m
2 H, 5gnct brane, gued; cenqq@tratz:d an pﬁcuo fnmyecrnst@@d((@cetq}ntrlée)go pﬁov@e Ny (3-

1.82-1. 73 0 3 MS (ESI
mz: 518. gﬁmﬁﬁﬁ%ﬁéﬁﬁz"y %dmgé IJLSJ’)(slrdlr%lgé‘?QOé’S éﬁl g(ggzogouls_i)to ExgarrpIZa
19, Exanpbken3leti{yd)@8lbpmppabke-19-droarbyxankKaEm304 §). D%gl,eld)a.%i \xrimelsﬁ)hahnﬂ-l et hyl

2- bronpacetate (0.16 wer e conbi ned to af

N (5711 woom i ity DMy 31002512 L Bokchd o Sz - 1 1D 831 (d. 1=

2157 g, Salhd PRSP ORI R T YL P RS gl 6 10,55

(s, 1 H, 799% QH) .68, 8 H374.99(m,JEHS, B8HE, 3 H)H) .40 8m29 H)sMSIE$) m/8. 02 (s,

1 H, 7.85(dd J=13.2 Hz, 2.0 Hz, 1 H, 7.63-7.60 (m 2 H), 7.47-7.45 (m
1 H), 7325‘§ (MZHg)g bz 1 H), 7.23 (d, J= 2.8 Hz, 1 H), 7.15-7.11 (m 2
H, 6.64 (dd, J= 6.0 Hz, 2.4 Hz, 1 H), 5.07 (s, 2 H), 4.14 (q, J= 7.2 Hz, 2
H, 1.45-1.42 (m 4 H), 1.19 (t, J= 7.2 Hz, 3 H; MS (ESI) mz: 562.1

(M:H ). [ 828mplwl7 sol ution of

N- (3- F1 Uor @de ( 2-( 1- ( 1- et hoxy2- acet y1) <1k 4

yl §pyr| S?L&}%bfO%%gﬁfpﬁ&ﬁ%a]@eﬂgﬁ%é%g ﬁ@%%@é ér PMAe- 1, 1- di car boxani d
e (0.097 gmeﬂ@lﬂe?l%yrmﬁie)(omﬁrﬁ20énﬁ$ar) viagandsie 83 (bioAd 5840 (81 Mnhd), THF, 0. 173

, 0.345 mmol The m xture was warned to and strrredfor | h.

I t was codBd¥ %0&3@ 0. 1r§étnﬁi‘aﬂ]dlan‘é tricthydaning @ 03@ &, 0.302 Mamdbwersol ut i on (0 2

m

1) corvs PAFEGaADCle, PLRNOR B ERERlai 440 TIORGOS 19

nm). The pﬁm:uer‘re@iﬂubtd ai(e—(m'&tmn@pm@dlerdylt)@rmﬁﬂ orﬂb@)pﬁt@ypmduct whr ch
was purified by sil chr omat ogr aphy ( MeOH) afford

N-(3-fl uof@H- E@nf’lftb(}’@.c}ﬁ,laprepgu@fh}qd}(“ay‘_tp.th‘gw(gz(@}MQ_g 79% yleld) as a white

y1) pyri di yr u ¥ o} i car boxam d
e. (41 ngQOh WW@ Wﬁr@?ﬂ%g)wﬁz@%%ﬂ‘gag gge?} quﬂr) 9.97 (s,
1H), 8. 358(30! (dJJ:ngB Ha), 8149 s, BH3GT.05(s, 1), 7.8298, ($1), 71&1) (m71815 (o, J= 13.2
Hz, 2.4 . 7.63-7.60 2K, T A7-7.44 (m 1 Ly J— 9.2 Hz,
.7 24(%5 .19 @) fr0 o 11 APy, R RRES (6. ié A 85

(brs, : 3.72 (t, J= 5.2 Hz, 147141(m
4H) ; I\/B ( Féﬁin(l/tz ggglit\/%m) Exarrpl e 22: [0232] Using a pr ocedure

anal ogous to Exanple 15, 4-chloroaniline (0.064 g, 0.505 mmol) in CH2C12 (5
m.), Exanmple B4, (0.100 g, 0.252 nmol), TBTU (0.096 g, 0.378 mmol) and
triethylamne (0.051 g, 0.505 mmol) were conbined and purified by silica
gel chromat ography (Et0Ac/ CH2C12) to provide N-(4-chlorophenyl)-N -(2-
fluoro-4-(2-(1-nethyl-1H pyrazol -4-yl)pyridin-4-yl oxy) phenyl ) cycl opr opane- 1
, 1- di carboxam de (0.138 muvol, 55%vyield) as a white solid. 1H NVR (400
Mz, DMVBO-d6): 6 10.48 (s, 1 H, 10.0§,(s, 1 H, 8.40 (d, J =5.5 Hz, 1 H),
8.25 (s, 1 H, 7.95 (s, 1 H, 790 (m 1 H, 7.62 (d, J =9 H , 2 H, 7.37
(d, J =9 H, 2 H, 7.25(m 2 H, 70(m 1 H, 6.66 (m 1H, 3.8 (s, 3
H, 1.54 (m 4 H,; MESI) mlz : 506.2 (MtH). Exanple 23: [0233]Using a
procedure anal ogous to Exarrpl e 15 Exarrpl e B4 (0.100 g, 0 252 mml) TBTU

N N A P~ NN ~ e



[ 0234] Usi ng a procedure anal ogous to Exanple 15, 3,4-difluoroaniline (0.065
g, 0.505 nmmol), Exanple B4 (0.100 g, 0.252 mml), TBTU (0.071 g, 0.278
nmrol ) andworosrisyiz7am ne (0.051 g, 0.505 mmol) were conbipe@wsasd/opzsrs fied by
silica gel chromatography to provide

N-(3,4-dif] uor &enyl) N -(2-fluoro-4-(2-(1-nmethyl-1Hpyrazol -4-yl)pyridin-4
-yl oxy) ph ﬁ?ﬁnf’g{; opr opane-1, 1-di carboxam de (0.06 g, 47%yield). 1H NMR
(400 Mz ?dﬁﬁoa@hlt@otf@fé( ﬁuor%béﬁ‘)z la%gng@) éls)gl) l"fi)l rnf%olg) t‘flizCﬂz = 5.5Hz, 1
. 8 33 s M, 7.95 i H)S 7.40 (m 2
H, 7.35 anddl)ExaTnI!!eB@rfp 030@0066 ﬁﬁnt(lmTB[FUJ-IIQ 039 @5) (-‘81 rnBloH)andl 61 (m 4

0 o_“EéES dmiag 1 Secdy Ty hootlf The Geiion pGiR aioor SPRI TN 0 2ve
nol ) andhébrk EFteyeation enik QO RAs GasHed 3R fRh:d WediEmaRERbAREE Al Hitea

procedure anal ogous to Exanple 15 to provide N (2-fl uoro-4-(2-
( 1- met hy 1dned, soneeatpted /5 1gaqyg end the-rsighowgy whsniplzefi(metpanol) to provide

vi el ) 1R RGO ERN SRR s FRRRRER R Y %1 7 4o

( d J = 5yli>xivﬂ3herlyl)d)yclo§ro¥)5nc( $,1- cﬂlcdﬂboxa?m&é(d @25 @, 66)% yYelc&?as(arWhlﬁe sldlld 7.67 (m
, Eg&\}ﬂ\/’ |‘8702é 666% 3.85 (s |‘?153(m
4 R1(400 My DM Q‘H%D g @gf’rﬁﬂ d Is8. 4P(§'2§6‘]59(Id¥ﬂ)1| H).884@: b50 g,

g r2n6ngrmz)|%|u@l%’gF ’nz%ér)lrsg e?%g¥%?;]l)g%ggqﬁ’zé%ﬁﬁo $( Mé’?ﬁ: 3Hde (0. 032

g, O. 126I mrol(y, wep & I(I;ertfllﬁedzl(fh CHP(CA 39 (B, ML), msnm@J%m{meﬂuz 85aynal ogous
to Exanple 28 to pro

N-(3 cyandth. { v 6&%M%ﬁsk}mf(zzﬁpﬂdd%ﬂ)(2 (1- met hyl 1H pyrazol - 4-yl ) pyrid
- 4-yl oxy) phenyl ) cycl opr opane- 1, 1- di car boxam de (0.030 g, 47%yvyield). 1H
NI\/R (400 MHz, DI\/BOd6) 6 10. 38 (s 1 H, 10.27 (s, 1 H, 8.40 (d, J=5.5
Hz, 1H) E8aﬁ51e(]s9 1 , 8.11 (m 1H) 7.95 (s, 1 H, 7.88 (m 2 H, 7.50

- 2 selaf? 4%‘“15)8@%@3%% igee). S 08 &b S bs7) o e

B4 (0.100 5 WOAR 2 1)
2, (d fl ugglggtﬁfl I he (IE@% b38%\|n§h915%9@6%h?&%¥% BOP- crﬁg)o%%%eg?ggggﬁ gm"rg 252

mml) wer Wasatﬂlb@d’léé(fﬂf for®|4121CIBe (eBeimdn) muginegvas ponsdaniorisOdedPogdusinto Exanpl e
28 t

(20 al e PROE by e IRery e sBHBOs 2P e ATHER YL B3y PRSI ) pyr i i n- 4
-yl oxy) pheayAs (:wcrhgpmié%ﬁfohea dﬂgl&@crsb@efamagl&d(&th%ﬁe qne@gr%zswi d). 1H NWR
(400 MHz, DWVSO d6 10. 59 , 10.23 (s, 1 —55Hz
1H), 8 2501(0§ntrq§e nd purg“gd(‘tgl 511]_ca|-$el chfoglgtogfﬁp Y (E{)OAC]-hep@nesd]to gffp;)dN7 35 (m

20 TR oy SRR bl Ry 2 5 L o8 O

4- ami nObeﬂﬁ@t@phéﬂyﬂ)Gyc(letﬁﬁ&legl 1 Qi chBboxammide) (3l7l’ﬂng;|52%1ﬁeKd5 aM)zvh‘t’b@Sol@cﬁded
Exarrpl e &) 150%99TMHEZ 378 mmol ), BOP-chl oride ( g 0.378 mml ) and
di i sopr opyil SYWEI(4 DOV809glsY 3 1. 375, i 9.97 flshé H)e%cé (& T LA was
t d h t
corpl o ef P rerbied Aot ke FLET SUEE" b i aR G STL IR RS Bar anhy 1o

provi de NH(A47.45 (dd, /= 8.8 Hz, 1.6 Hz, 1 H), 731(t.] 8.8 Hz, lH) 723(dJ 2.0Hz, 1
cyanophen#}) N 42-fl uqgro yrazo yridin-4-

Cyanophenyl); N 4l uor e b e Il Ry TR v v v
(400 M, %qﬁ@ I8 L7 bty Gt (3 -85 e 1

w

H, 8.20 : 696(m 1
H, 6.62 (m 1 : 385(m3 H), 1.50 (m 4 H; MS(ESI) nlz : 497.

(MEFL ). ar‘r%ie 9: [0239] 2-Chl oro-4-fluoroaniline (0.073 g, O. 505 nmol ),
Exanpl e B&X ‘g,

[0229] Using a procedure analogous to Example 19, Example 31 (0.061 g, 0.128
mmol), K,CO; (0.053 g, 0.385 mmol) and 1-iodopropane (0.11 g, 0.64 mmol) were
combined to afford N-(3-fluoro-4-(2-(1-propyl-1H-pyrazol-4-yl)pyridin-4-
yloxy)phenyl)-N'-(4-fluorophenyl)cyclopropane-1,1-dicarboxamide as a white solid.
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0.252 mmol ), BOP-chloride (0.064 g, 0.252 mmol) and dii sopropyl et hyl am ne
(0.065 g, 0.505 nmol) were conbined in CH2C12 (5 nlL) using a procedure
anal ogouswbaofxenBe 28 to provi de PCT/US2009/062575

N- (2-chl oro-4-fl uorophenyl)-N 42-fl uoro-4-(241-net hyl - 1Hpyrazol -4-yl ) pyri di

n- 4-yl oxy henyl cycl opr,opane- 1. 1-di car boxam de 42% |eI d. 1H
NVR (400 i B Y Re40p Mtz Wsolés)zﬁslé?%ilﬁﬁ 987kl 3 =5, 5

5 1 g e i Gy e BN B,

4 H; |v5( E[$I363rﬂbo (5 241)27 AL )= SﬁmmlzeHzaa HJ, 0240}, Bcaksliez, B 80 ny

and TBTU (7364 20 e by ot Bboplinied (4 b@%ﬁzé“ﬁt A?Pézné“mh%o e

was stirrgad;owes o, ghf) aitSﬂB\@élt@'H ""?%7-61%9(%& UJ@’? 2RELGIpL tate was
col | ected by f||trat|o The sol i d "was di ssol've tOAc and the organic

| ayer Wasl\/b&(Féd)(nm&SS)@)(M*&bhcentrat ed in vacuo and purified by silica gel
chromat ogr aphy (Et OAc-hexanes). The pure fractions were conbi ned and

concentrated in vacuo and the residue was precipitated from Et 0Ac- hexanes.
The resul Eapmpsoi:.d was collected by filtration and dried under vacuumto
obtain N-(3-
chl or o- 4- E@f’()]l medHiga a precpdita sadlogous 19 Examplaly Bxampls 3heh(a g.N-19 - (4-

fl M Oph%ﬁ)@tﬁf’ (@B?geo %7@&61@%@@&@@ %qugéo%?l?%ﬁr% 40515% g'%éﬂ)&o 1!* NVR (400

(8d25J (_ S8 gvefé) contbifd t()(iffoﬂd:N2(34ﬂd'dZo 41(2kd)11(1-7et18|))5(y2—‘ﬁcet§lzl)1'1){ pyraﬁéi 4-m 5123 l_?jd 7J§2
5.6, 2.4, YDﬁyndlnﬁ)ylow)B@enyﬁ) N3(4|=ﬂu0rqphmylo<fﬁclqprmane1\bsl @Eyb)m%ﬁnﬂe (%66 1

ol 1 n B P4 i) e oE B @RS AIRBd IS Hnc (0,256

g, 1.344 o9gl(3, 11&)3«3 ﬁ@ué@ A6, ]gH)J823)4(4; mm)leoz &Ghe Hyl XBsI(&l, Was1B2irred at
RT for 3 hours was added and the solution was extracted wlth Et OAC

(3x). TheHér%;QrHchéiae 7éét7s6Q/\§é‘Fez Magred’ £rﬁ bﬁ) ne32 e 8§ Na2bd
t L t h

(Bt 0Ac) heyaad)r pardts A P %ﬁﬁ“é’?ﬁ?négéﬁfdggﬁcéc@mh%?é?%?@dﬁ’gzap ’
concent r ated HJhed (gsidue HaQ HY, éabelddnm H),JAY fekafie lAnd HpeMs esul t ant

i pit N by filtrati d dried und t bt ai
R (a- (2 (U Pz R2d GETDY i n- 4yl oxy) -3-f1 uor ophenyl) - N 44-11 wor opheny )
cycl obr opppeyf, -l g@ﬁ@&mqm@r@@@gl (ﬂ@%b)(%ﬁhé&yl) JH- VB 400 Mz,
DVSO- d6) 1 (br s, 8.35 (d, J=5.2
Hz, 1H), pr@lMFﬁQX}d)pWWI)ST\I 0@- ﬂltﬂfolﬁlenil)ﬁ)c10pT018156(1d1dd1031:b0&8n1216 2.4 Hz, 1

0 oo o gl iRty o Sudafi oSk, & 28,06,

32: [0242)Bas arhel) bt 78 CoThExnatmtcty Biwdrthed R, and-sAABd FaT0IN) 1t WalH2C12 (5
m.) was added Exa Ie A7 0.134 g, 0.448 mmol), BOP-chloride (0.228 g,

0. 896 mmoFYoledhip YiG, ((b?ﬁ}})ﬁrﬁﬁﬁéaﬂ@‘laﬁ@ gpluiioms@e mhpygre a reaction
mxture wag %%'rﬁlf(&? @rréﬁTfoE 2% %ﬁih?t%%ﬁuxtﬂéewés%‘(&@& hird %‘t it é@;gaéf' on

m xture was coO renoved due was rec all

(acet oni t ahd ke phod wak wsldﬁl NI ZHfFI (6 DmB). My nbindd I kate was

met hyl - 1H pyrazol - 4-yl ) pyri di n- g/l ox?q) phenyl) - N 44-fl uor ophenyl %Qc;%/cl opr opa

nel, 1- di c&seREHFG o Jtprdgndg pr Eheyas PYRfIRIVRY plion 2pighronesirsa
10 74 (S (C%IJI%CIZ ?ﬂ&ﬁ{ft% aﬂgor(!'%l (38ﬂ1fb(1)%(42(02 (‘1 7(2 égfd?oxl%tzgylj)ﬂ)ﬂ gﬁsg& 4, 7. 95

5 (d, J = 10 Hz,
H) 6 5§l)p§mdlﬂ_ 4I=j)lox38p%1y()sN -Gt-finoroghd@ )¢ wclo@opne- ]ll-ﬁﬁ:a(bnxalgﬂndd) (41IVMB( ESI )

1
(76 ;rg:“"’“ 2480 i) B B 610028F ) DVSChe: sy 097 (s T W55 TETY

: el d
gg)nﬂ anga Sti rrE%n 3%&}/{/2%}1% Z(Z’Iﬁie)nggggg%gﬂn was ﬁdz ?@:Igzdclw ’tlhngatitln o

NaHCO3 and.68xt 6, ezj-I)th4ﬁ TR0, I(PBX7 32 Tthe =codrbizn&d), Grzgjla(dgis IveeHe, washed

ever s phHbe 18- BHPLRRDCOF SR CMIER T3 (ov-9TA] (120 TaTB: 00 TFR)) -

Pure fracsione juese peonhinedi ul Al &) WiS eSSy SHORRpH 8) and

extracted w th Et0OAc (Sx;) The conbi néd organi cs were washed with brine
(1x), dried (MgSH), filtered and evaporated. The material was dissolved in

MeCN/ H20, treated with 0.1 N HC1L (1. 1g4n1, 0.114 mmol ), frozen and
| yophilized to afford N-(3-fluoro-4-(2-(1-

met hyl- 1H pyrazol - 4-y1) pyri di n- 4-yl oxy) phenyl)-N - ((S) - 1- (4-

fl uorophenyl ) et hyl ) cycl opr opane- 1, 1- di car boxam de hydrochl ori de (55 ng) as
a white SO|Id 1H NWVR (400 M—lz DIVBOd6) 6 10.78 (s, 1 H), 8.48-8.47 (m 2

~ NN — e -



1.78-1.63 (m 2 H, 1.44-1.32 (m 4 H, 0.83 (t, J =7.1 Hz, 3 H); MS(ESI)
mz : 532.2 (MtH '). Exanple 35: [0245] To a solution of thiophenecarboxylic
acid (0.5vQ,208/@8%B7810l ) in tBuOH (10 m) was added Et 3NPCO/USZdING2573. 10
mrol ) and DPPA (0.883 m, 4.10 mol). The solution was heated at 90 C for 4
hours. The reaction m xture was cooled to RT and the sol vent was renoved in
vacuo . The residue was treated with benzene and then the sol ution was
washed w gRamfaesd.ric acid, and sat'd NaHCOB. Solid was filtered off and
the filtrate was washed wlth brine. The organic |layer was dried (My504),
concent r at®d2] n Vasuwa argedire anaggaiydo Eaampﬂﬁlﬁ,ﬁe@lcbyam'lin@ d0ged, col um

(0.3 g, 838 e ERTRFIoB R Tty Ve i BTGS20
gﬂ%@ glnkﬂ) anh"ﬂheth?laﬁﬁne( )5 135 04609, rmﬁﬁ? v@r@cdﬂﬁbméd")and Purtficd dd, J=

1 6 and , 1.45 éESI 222.0 (Mr22+H ') .
[ 0246] Aceby Bllléh g@quha@nitgg@ahmﬁt%@écﬂda do areie Ned4tchlosorhenyiNr2of Et 0AC

L ophen- SupCkAHEARES Pt by Rk AR e T g - e

dr opwi se timaltbbgarﬁﬁlac(o |1e$mnmo<uwaym¢1)|@ anmhinet iidi Mg NMR (He0rvEiat ure under O
C. The solution was stirred for hour (the ice bath was allowed to nelt

during t hPMEQde) Salleﬁ‘St(ﬁehHé’oWd&ﬁSf hHo B 40(dobtad 4 Hhildphdi2Gakihe whi ch

was used I e t hoyt 4 B4 (0.10
g, 0.252 % |(§ quE‘ﬂ h@l qgjl)la?n%%\gd B ﬁ?ﬁé‘ég’ékmé%a%%ﬁ%‘f@ 0.125
0. 757 mmlz)H)yva'r(E(r@an) weh (inh) IDHIFS(SZ (5713 H), TBHUng, & HRSMS(ESY) 328 : p0L) was
added and the resultant solution was stirred overnight at RT. The reaction
was di | ut @éﬂfﬂh wat er and extracted with Et 0OAc (3x). The conbi ned organic
phases were washed with brine, dried (Na2504), concentrated in vacuo and
purified by silica gel colum chronmat ography (Et0Ac/hexanes) to give a

resi due. Elsempds2Hue was treated with CH3CN:. H20 (1:1, 4 nlL) and

| yophiliz oht ai n

N (2-F1 uoﬁgﬁﬁf)( z%ﬂ%t)mid%aw%%ﬁo Exgmplg 13 dixampl 9%%9)18%11%%2 N -

(t hi ophenggys )I‘BVIQU p. C 1H NI\/R
(400 M. Dh%jdl) o) 92071311g8ﬁ27§&m@1) ﬁ«fe‘&ﬁr‘fﬁﬂ‘n@%o ()9} Q%S(@B nﬁib%’éﬂ ‘éJ

8.25 (s, midinz.(©554m02% mniol)zmt(erqon@med aﬁdwnﬁﬂd by_H}lca 5@198 (dd, J- 1. 2

CEa ) oy engdlagriy do biBvi R S B g Bieaned Bl Rpg kbl |mon4|(;|12 \®

Exanpl e B3lok§fphamiyl)-&-padiyTeyeloprophfd ), 1(di8arbBixantlde (B0 I5)7°/a Qld
(R -1(4- F?So?%p%hg/l) %2 r};emtyﬁg%ogt hanamlnag (4a0 5 @ m@ ﬁ as(?)r epar ed

accor di ngwhie soled. ptthi\/Qhé‘H)OrMHhoEMSI) -diyed 10 6Rdsm 1 I(1)];9979)(5 MEIQ 240 (d4981) in

O (2 1) e oot BEAGE 105 oL 950 ATBLY T el f e

reaction wag (diJ1get, WMH)h 758t Eh, 1INGIEES B31nd FeXB183¢E, adH vt (E@H; 1(2x) . The
conbi ned organi cs were washed with satd. NaHCGB (1x), 'satd. LiCl (2x), and
bri ne (1xym, 4H):e¥S(KEBoay,: 48¢3¢bHdled i n vacuo and purified by reverse
phase chromat ography. Pure fractions were pooled, treated with satd. NaHCO3
(pH 8) and extracted with Et0Ac (3x). The conbi ned organi cs were washed

W t h sat dExAmipeB4:( 1x) , br| ne (1x), dr| ed (MgS™), and evaporated to afford
N-(3f|uoro4(2 1-met hyl- 1H pyrazol - 4-y1) pyri di n- 4- .

yl oxy) pheH23#l N namrorcr:%?a%@%w)t hx ﬁ@PEFok@ét%?@@SP@P%%‘Q)Q%&l 1-

di b i d wth
certi 11 6d0g R T ipe B @082, 6033 Aty Mo RPN bR & 6
ng (66% ytrmltl@)lamfnet(héS HE10.5@4 tnnad) \aelscmbnﬂbmeﬂifdntﬂwmdcﬂﬂy MHzg g@MSO- d6) : 6

10 64 8 48 , 44-8. 4 , 8,1 b ,
7.89- 7( ESCI%TE%“&Q&P t%Hm(Vé‘{EsN %Ji_‘)ﬁ)dlﬁw%hewg%‘(‘ ”La &‘Qﬂ? (%6 ot i&l%ﬁ? oH)
6.92 (brspydibdla H?l)ﬂi}%(ﬁn Q@l&@g%ﬂéﬂ&?cﬁlﬁgoéﬁm ﬁﬁhwaﬁm@&mgdegﬁ 06'8, 434

349346(m1 Mz 516. 1
(MrHL) . Exatdpl SHIIMR] (0018 Fig mwsambla)m@(saﬁmubzm Q(]H)O?%gd J6= 314 mmol )

(0. v i35 V0 AN R TR Dl endgmt b Hem ks R e

stirred over ni ght at RT and then diluted with Et0Ac. The resultant solution
was washed with water and NaHCO3, dried (Na2504), concentrated in vacuo and
purified by silica gel columm chromatography (Et0OAc/ hexanes) to give a
residue. The residue was treated with CN and kept overnight at RT. The
solid was filtered and dried under vacuumto obtain

N- (4-fl uorophenyl)-N -(4-(2-(4-(trifluoromethyl)-1Hi m dazol -2-yl)pyridin-4
- yl oxy) phenyl ) cycl opropane-1, 1-di car boxam de (0.105 g, 64%yield). 1H NWR
(400 MHz, DVMSO-d6, mmjor isonmer): 6 13.5 (s, 1H), 10.2 (s, 1H), 10.1 (s,

~ e~ 7 — — — VR ~1 N Y. Y 4



as an off-white solid. . 1H NVMR(400 MHz, DMSO-d6 M. 25 (s, 1H), 10.03 (s,
1H), 8.45(s, 1H), 8.40 (m 1H), 8.25(s, 1H), 8.18 (m 1H), 8.00 (s, 1H),
7.60 (m wep0hs4D6s, 1H), 7.16 (m 3H) 6.85(m 1H), 3. 8OT(US2008/662574. 40 (s,
4H) ; I\/S(ESI) mz : 473.1 (MtH). npl e 39: [0251]Toaso|ut|on of

4-f1 I 50 0 m
addegogiolo ggy agﬁbyé @&"42%8(;6 (7%(@59% %53% ?hé‘nr%g}éh\%&%?yﬁre) \/vawgS
shi el ded f;thgﬁﬁ and heated to refl ux. After 2 hours, the mxture was
cooled to RT and the solution was filtered using 0.4504 Teflon syringe

filter. The filtrate, 2-(4-fluorophenyl)acetyl isocyanate solution (0.4M
0.52 g/ 7 Eizlm\l/\)/?eszégsed as is in the next reaction.

[0235] 4-Trifluoroaniline (0.081 g, 0.505 mmol), Example B4 (0.100 g, 0.252
mmol), TBTU (0.071 g, 0.278 mmol) and triethylamine (0.051 g, 0.505 mmol) were
combined using a procedure analogous to Example 15 to provide N-(2-fluoro-4-(2-
(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-N’-(4-
(trifluoromethyl)phenyl)cyclopropane-1,1-dicarboxamide (0.028 g, 21% yield). 'H
NMR (400 MHz, DMSO-dg): 6 10.33 (s, 1 H), 10.31 (s, 1 H), 8.40 (d, J =5.5Hz, 1
H), 8.25(s, 1 H), 7.95 (s, 1 H), 7.82 (m, 3 H), 7.67 (m, 2 H), 7.25 (m, 2 H), 7.02 (m,
1 H), 6.66 (m, 1 H), 3.85 (s, 3 H), 1.53 (m, 4 H); MS(ESI) m/z : 540.2 (M+H").

Example 26:

[0236] Example B4 (0.050 g, 0.126 mmol), N,N-diisopropylethylamine (0.016 g,
0.126 mmol), 5-amino-2-fluorobenzonitrile (0.017 g, 0.126 mmol), and BOP-chloride
(0.032 g, 0.126 mmol) were combined in CH,Cl, (5 mL) using a procedure analogous
to Example 28 to provide N-(3-cyano-4-fluorophenyl)-N'-(2-fluoro-4-(2-(1-methyl-
1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)cyclopropane-1,1-dicarboxamide (0.030 g,
47% yield). "H NMR (400 MHz, DMSO-dg): 8 10.38 (s, 1 H), 10.27 (s, 1 H), 8.40 (d,
J=5.5Hz, 1 H), 825(s,1H),8.11 (m, 1 H), 7.95 (s, 1 H), 7.88 (m, 2 H), 7.50 (m, 1
H), 7.25 (m, 2 H), 7.02 (d, J =10 Hz, 1 H), 6.89 (m, 1 H), 3.85 (s, 3 H), 1.55 (m, 4 H);
MS(ESD) m/z : 515.2 (M+H").

Example 27:

[0237] Example B4 (0.100 g, 0.252 mmol), N,N-diisopropylethylamine (0.033 g,
0.252 mmol), 2,4-difluoroaniline (0.065 g, 0.505 mmol), and BOP-chloride (0.064 g,
0.252 mmol) were combined in CH,Cl, (5 mL) using a procedure analogous to
Example 28 to provide N-(2,4-difluorophenyl)-N'-(2-fluoro-4-(2-(1-methyl-1H-
pyrazol-4-yl)pyridin-4-yloxy)phenyl)cyclopropane-1,1-dicarboxamide (0. 034 g, 27%
yield). "H NMR (400 MHz, DMSO-dg): 8 10.59 (s, 1 H), 10.23 (s, 1 H), 8.40 (d, J =
5.5Hz, 1 H), 8.25 (s, 1 H), 7.95 (s, 1 H), 7.89 (m, 1 H), 7.71 (m, 1 H), 7.35 (m, 1 H),

96



[0252] To a solution of 2-(4-fluorophenyl)acetyl isocyanate (4.68 m, 1.873
nmml) in toluene (4.68 nm) was added Exanple A8 (0.10 g, 0.312 nml) to

form a hevenow#seyas m xture. THF (5 nL) was added and Phe/Use@os25m5 m xt ur e
was stirred overnight at RT. The solid was filtered and purified by silica

%el(zc?zuﬁ;g%gﬁgh gggz@y%%:ﬁAg/( i‘?lﬁesgs (03 28! B8 (m, 4 1), MS(EST)

(trifluorgpethy jndazol 2-y1) pyridin-4-yl oxy) phenyl )urea (0.097 g,
62% vyield). 1H NI\/E%(4OO MHz, DMSO-d6, major isonmer): 6 13.5 (s, 1H), 11.0

(s, 1H), 10.5 (s, 1H), 8.52 (d, J= 5.6 Hz, 1H), 7.83 (m 1H), 7.64 (m 2H),
7.1-7.4 ( %}Hﬁ - 04 (dd, J= 2.8, and 5.6 Hz, 1H), 3.71 (s, 2H): MS (ESI)
m z: 500. %]x 3 Exanpl e 40: [0253] To a solution of Exanple B5 (9.91 g,
23.58 mmmzss DM%&&Quﬁap)ofmmﬁfoba&oa&ﬂm(pfm @ﬁsaﬁﬁﬁm) ivenglagged TBTU
(11.36 g, 354rrrm| , DI PEA (20.59 118rrrm?) -f1uoroanline (3.93
g9, 35.4 ni))wasTHde E&a}npl@r&m(}xlti@rgeo\&afy r@mpla;lé‘a a@&ﬂq@eé%%gg@]ﬁ% An

addi ti ona ng was
conti nuedhmgg M(P@lsﬁfjmﬁ%—g%aéi n§%81®§§f9| on"of X@%Uqg%fﬁgg%m%%%\%ggmrgl ) was
added andstsirdd atiROfonds hoort Thmadvémafroal the réhdeiors aliveant waawnipi¢relyed under

hi gh vacuum and the resi due was_ dissolved in EtOAc (700 nl) and washed with
sat. agq. ﬁwméapcith@ rogFAuGIV§S %}H&ieérhw@Sbsbmma)togrwh%a p(%@tﬂ) - concentr at ed
to dr nes i | [ I OH to provide
N( 2, 5 di £ F gh&%m (%dﬂlw%% *] p%? 1 ﬁ?@f@%ﬁ%ﬁpgﬂ &Mézl omheny?) N - (4
- fluor op&bny)pﬁemd)ogp]nopmame—-l lidlchrbaxalnndafﬂ e ¢ 7402 geld>9% WMRAF00 1FI NVR

b g e MRS 6P st Srot s €' g @ (355 Pad s b P °

7.62-7. 53 7 d 7 ( 6.71
(g 52 El()? 9@@1 H); 725(&1 4H} n(?(rﬁ mﬁ)@-%'%n 1H§’-?6672(1{> 1%?8?\'%11( X
m z 508. 13[H\YH PO(m, ‘EiﬁnMﬁFﬁDm{ZOZQZ]Z'I(MJdiéoI ut i on of Exanpl e Bl (0.100 g,
0.448 mml ) in dichloronethane (5 mM) was added Exanple A13 (0.120 g, O0.448
mmol ), followed by Bop-chloride (0.228 g, 0.896 nmol)and

di i sopr opykeinlpyd 2om ne (0.116 g, 0.896 nmml). The reaction m xture was
stirred at RT for 15 hours, concentrated in vacuo, stirred with water,

filtered, [Q238hed,2- @hlowﬁh@r@qn}lmedploﬂiédo 593 smenl). thxamyle B4 (Brleogde

N-(4-fl
N oo O sHe 058 & B PR opane. 1. 1
-9 (;iOC?r bolgrﬁ(d%mggﬂ}()g&@‘]coﬂlbﬁf’gzdyn ?Hiﬁ]lzg(s ;gL)(amlng(h prbbbdﬁkﬂrﬂiﬂl%o%‘ifq %O dE{) 6
. S, y . 1. = ) . ’ =
7.98 (s, Epgmple Ytomyavidg Nj@hl@ozﬂuqrﬂphenyf)elﬁ ((2nf;1uozp1)4 (27(12rgetk%lrgH 1H),

VB(ESl) 0l %9%‘ Bty e lnl Loyt g PR et ORI o (1

g, 6.49 nyold). WBBMR &408 Mk, Dmmdg)oﬁno]sswe (4D 16148 (arildH);o&h@(ﬂ o 0 Cin an

(15495 g, 53 b vee” hinss Fon Tohaactsy 7y Bebgnbfot ot Bl o (1 19 g

7.79 ol }yy ﬂ@@(dnJHwﬁzwaﬁ) %t89r('h?q 1@} 3@5% pﬁ)a@@wa) RREES &

concentr at ed anmoni um hydr oxi de (0 G was added’ sl owl y. The
m xture the.3tMiHeld at RT for an addltlonal 2 hours. After this time the
solids were filtered off, and the filtrate was diluted with ethyl acetate
(50 mL). The solution was washed with saturated aqueous NaHCC3 (2x50 ni)
and brinegghprddo: dried (MySO4) and concentrated in vacuo to yield 2-(4-
f1uorophe (?/?é) acet am de 5%05 879, 88%yi el mas a white solid which was used
as is in {(R40hextExampleiBI (80 e, IQIMQT{MIG@ amploed P ms 03mmobk bad s, 1H),

7.26
[0256]( g](g‘%ll tﬂg(?'g%hﬁén@yﬁf‘g%ﬂe am e 1?6?}3@6‘%6015& %’&f:ﬁ \%élﬁe&%\r/{}a)?e |H§sol ved in
di chl or oeDMiINE £nB) arhg thamalixaxalwb sttdddodetieiglittut B0 Whier a2 98dedrmnll) was added.

The m xture was heated in an 85 C qil path under a balloon. of argon for 14
hours. ThESPEHEPIGHRSN & @ligefed Pﬁ%ﬂfﬁé@a etha Wigasisselyre ahEiCfited to

dryness uQﬁj(?fhe 'of ?celqy&rv@a%sdﬂfeﬁ (N h}sdﬁ%oﬂée?ﬁ%{e‘d% v&&to'\a{'}{ﬁ (ified BY diligh
Exanpl e Al'l mol )~ was added. m Xt ur stirred )
hours at pat camjnaztagaplh;e@tﬂﬁlcdteednm t Rheepury Ifraatmc&tsazveee ¢&0bimtd andvas hed W t h

wat er (3X50 d bri ne dried. S trate |n vacuo and
PR ARSI LT AT RN AR LS R A S

1- (2, 5-di fluoro-4-(2-(1-nethyl-1H pyrgzol - 4 yppyri di n- 4-yl oxy) pheny1) - 3- ( 2-
(4-fl uorophenyl)acetyl)urea as an off-white solid (0.059g, 82%yield). 1H
NVR (400MHz, DVMSO-d6): 6 11.26 (s, 1H), 10.89 (s,1H), 8.36 (d, 1H), 8.26
(s, 1H, 8.18 (dd, 1H), 7.97 (s, 1H), 7.59 (dd, 1H), 7.34 (m 2H), 7.22 (d,
1H, 7.16 (m 2H), 6.70 (dd, 1H), 3.84 (s, 3H), 3.74 (s, 2H); M5 (ESI) m z:



[ 0257] 4- Fl uor ophenyl acetyl chloride (0.5 g, 2.90 mmvl) was added to a
suspension of silver cyanate (1.30 g, 8.70 mol) in toluene (8 mM) at RT.
The reactworrorostitse was shiel ded fromlight and heat edPCo/usedOr2s7Af t er 2
h, the m xture was cooled to RT and filtered. The filtrate contai ning

2- (4-fluorophenyl Yacetyl is ate (0.363 M was used w thqut further
puri ficat reéﬁl.ta%ﬁol&f WauRIcsRIBH Satop v G SBAERPF AR R e tYanat e

sol ution éﬂoﬁﬁ@-ﬁ(}fﬂgl-ﬂl&@ll{ﬁ] razol4-Phpyribik 4 1 STblenPBN Liseat ed wi th Exanpl e
A3 (0.192 g, 0.635 mmol’) and the m Xture was stirred at RT overnight. The
r esul t ant flpeephgiyl)aydomaparnsel, |l slitagbxomide (96 mag,i58% wiald).f L INMR (406 i fi ed by

pure. 11 act T OVEPeREarA £ TRoReRRE L8 Al T TH aidenl ana

extract edyi{ by F 0AC).(16) 1 FNPOSIMIHED ok aghST Y (& Mas Rad, Wik bri ne,
SH) an ovi de

dried (M d concentrated in vacluo to pr
1- (2, 3- di 720dd.el#42EHE, 1-Fbhy (il BBy 6326lld.4L= 5.6, 2.4, Hz, 1 H), 3.89 (s, 3 H),

1 i di n-4-yl -3-(Rz (45 1) h | tyl 0.066 g, 22%
riarsy ST RISt g e ey s (Dot p 2%,
(s, 1H, 839(d, J=56H, 1H, 828 (s, 1 H, 801-7.97 (m 2 H),

7.39-7.35 (m 2 H, 7.27 (d, J =2.5H, 1 H, 7.26-7.21 (m 1 H),
7.21-7. 15Egpnpe H): 6.75 (dd, J = 5.6, 2.6 Hz, 1 H), 3.86 (s, 3 H), 3.76

(s, 2 H; ESI - 482, H) < X .

[ 0258] 2-(%Iltor O%%ﬁ]oémo;}lcéft]%xr%e r%ﬂ%%?%%@éi‘ﬂ%?nﬂy Fg(,3 IBD?VZ@ mol ) was
di ssol vedaddeddixampsie 8at(b20g, 0896MmaENd=DR #.958 ghl. 844 slénol ) aBRAOBt, 0. 935
mol ) was added. The mixture was stirred at 85 C under a balloon of argon

for 18 hol206 FHe3 4 mmghe The sniswet was stradpt Rdvigpdiarsg Wechyinelded and
dded t 1 , J 5 nm). Th

ﬁ‘i x'? ur eo\/\g%ﬂs?l!te %fruggn g{as W%&Z@Jr%(%g% gisi(3 gP? 8%%%\&&? %étge'?} r?y Wg@géat e %50 ©
m), washedthwirinb, dvatdgNagSOB Ocontdntared ibnine (efpunited by istida EMym0ubn

concentrated under reduyced pressuyre and.purified via.silica gel.

chr omat ogﬁgﬁwt%ﬁ%ymg@ﬁgg%aw ;ﬂu_é? agliqns CoRA MR BRME A crtekipsd - 3- (5.

(2- (1- et byl colde Ry AZ OthcAeMbdPWhd Hedicdtoith BXSABMEL Hennd 1M fanL 0- 1859, 54%

yield). 1H NVR (400M1z, DMBO-d6): 6 11.12 (s, 1H), 10.93 (s, 1H), 8.36 (d,
1H), 8. 24pfaaipitatd)wasgolct¢diby fikijation a8é d(ied uddy vaciumpto(abtain NHA-(27(186 (m  2H)

7.18 3 6, 6 d 1 . 83 3 , 3. 44 2H) : M5 (ESI) . m z:
aar2! (g ettty ibuns-BiohBnoS Py Ch b Bicad Dl ARp bR AT & 2,
Exanpl e BgichfbotdmBic (02853, mgield)dilﬁmmﬂb Uy, mosee )% 951 éllsﬂ 5,10. 292
mmol ), aniline (1.004 m, 0.345 mol ) and TBTU (0.111 g, 0.345 mmol) were

conbi ned HndlOptifsi 1 FBAO 98 &, iH), 835§l = BRdimtiogy. Bary(bismbFHanoR (bret hy| ene

chl ori de) ield N-( -difl ~A-(2-(J:

ot hy 1 Dy B B Herd B0V P AR A0 o LA ETe 2B Bne- 1, 1-
ch car boxafindpriase. o clieat d6.00m (10: DAY 4LEHYIFIMS (EBF n{ESI6 7111490 2
-Difluoro-4-(2-(1-nethyl-1H pyrazol -4-y1)pyridi n-4-yl oxy) phenyl) -

N - phenyl &a P/ ppane-1, 1- di car boxam de was di ssolved in acetonitrile (5
m) and 4@% % i'n'di oxane (0.068 m, 0.274 mmvol) was added slowly with
stirring. [0Rdg] m Xtdik soluesh STEXan@sle BIr(01.08 ¢houns naholkin @H,@, (il sol id
slowy precipitated fromthe solution. The salt was collected via suction
filtrati oWaanddoddaple’HOdPdEn )48 nHeel). BORGRISEAS (G2%e &% Breluct in a
4:1 mx o : trd bk : = N)j t in

N (25 i PO Py g feriit (W G, (18 bR ThE SaCUA R '

yl oxy) pheR{I'ifpr N5 hpdrenYhe yalap fiopathe +daclionl ntiatubxow andaep lbtylyrrombl @t arde as a

whi t .0.047g, 65%vyield). 1H NVR (400 DVBQ-d6).: .6 11.18 ,
1HI) , eg'.og4t 63?5(@% V,vasgr.ea@skawzgg Lﬁc?etog!t&'@mr zﬂf%'@-éeore%-nﬁw-%ééi- ( m( SBH) ,
7.28 ) 4l . 97 N 3 2H),
g i iyl TRty R A TN udrdthetfoydldbrophn3 (M 21
[ 0261] 4- Fll Jledicgpberanide 6. 0@ @78 (iold)44H HMRB.(SULMHD DMS@s!s i &$@rded in

di chl oroet h 1 d ,oxal yl_ch|qri 0,082 , Q.94 ) was
added. Thé’iﬁité%g%%égﬁﬁégﬁéévrﬁSQHH%Sh%%dgfs aﬁgﬁuﬂgéﬂ&gﬁgbisggghl4 hours,
cooled to RT and concentrated under reduced pressure. The crude yell ow oi
was then re-dissolved in NW (4.75 ml) and Exanple Al4 (.15 g, 0.471 muol)
was added. The m xture was stirred for 2.5 hours at RT, diluted with ethyl
acetate (70 nL), washed with water (2540 ni) and brine (40 ni), dried
(Mg504), concentrated in vacuo and purified via silica gel chromatography
(ethyl acetate/hexanes) to yield 1-(5-chloro-2-fluoro-4-(2-

(1-met hy1- 1H pyrazol - 4-y1) pyri di n- 4-yl oxy) phenyl) - 3- (2- (4-fl uor ophenyl ) acet
yl)urea as a white solid. It was triturated in DCM (4 nL) and ethyl acetate




m, 192 mmol) at 60 C. The reaction mxture stirred for 30 m nutes under
argon, then the solution was cooled to RT and the m xture was azeotroped
wi t h tol woeo(05x3730 nl) to give PCT/US2009/062575

1- ((4-fluorophenyl)carbanoyl)cycl opropanecarbonyl chloride as an off-white

100% yi of dENBOD e § Ty 220 e b S GEAGHL Paalh e ) poaa Exanpl e

AL4 (1. 69610 0633 HITPKY (Mo HYi SspEYSeh/i 5T (bl ) and added o
1-((4- fIuorophenyl)carbannyl)cyclopropanecarbonyl chloride (1.545 g, 6.39

mmol ), followed by triethylamne (0.964 ml, 6.92 nol). The m xture was
stirred aFFRT LﬁgyS m nutes and then the nixture was filtered to renove
triethyla FASP The filtrate was concentrated under reduced pressure and

purified maspl I Immﬂlﬂh Bsf(essmag ogréamimol() DFMM(% 0.24b ﬂhﬁ’ol) DIEA
N- (5-chl oro-2-fluoro-4 razol é;grldln y oxy) pheny1l) -

l 1Hp
N AT O b by emspreoB Sel-( YhirRyrazol - vl pyridinets (2. 550"

5(9 5" {'H)e' Uy %JAW%\W@% @@C&lﬁ@eﬂﬁ V%ﬁné@) T%,?H%%%?J zvaga&lut%@') ) 68 37

2H), 6. GIWﬁﬁdatle)leg&ﬁd estracsdd) with E63A02:3HThe ﬂ:ofilﬁln(eﬂrbrg%hbcs wedS (ESI) n1 Z:
524.2 (M+H) [ 0265] A suspensi on of silver anate 0.434 g,
2.90 nmol yvawdtww% 1(161 Gxhmdricda¥edPah carpeiratid 22 Yqcyo @6 et yl

chloride (Qe320hMNec R FoiBLhph) MeENHH0R A GEAYH,0 (w/0.1% TFA)).
Pure fractions were combined, treated with satd. NaHCOs (pH 8) and extracted with
EtOAc (3x). The combined organics were washed with brine (1x), dried (MgSQ,),
filtered and evaporated. The material was dissolved in MeCN/H,O, treated with 0.1
N HCI (1.14 ml, 0.114 mmol), frozen and lyophilized to afford N-(3-fluoro-4-(2-(1-
methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-N’-((S)-1-(4-
fluorophenyl)ethyl)cyclopropane-1,1-dicarboxamide hydrochloride (55 mg) as a
white solid. "H NMR (400 MHz, DMSO-dy): & 10.78 (s, 1 H), 8.48-8.47 (m, 2 H),
8.29(d,J=795Hz,1H),8.16 (brs, 1 H), 7.90 (dd, J=2.0, 14 Hz, 1 H), 7.54-7.32
(m, 5 H), 7.14-7.1 (m, 2 H), 6.92 (br s, 1 H), 5.04-4.97 (m, 1 H), 3.89 (s, 3 H), 1.41-
1.36 (m, 7 H); MS(ESI) m/z : 518.2 (M+H").

Example 34:

[0244] Using a procedure analogous to Example 33, Example B3 (65 mg, 0.164
mmol), TBTU (79 mg, 0.246 mmol), DIEA (0.114 ml, 0.656 mmol) and (1S)-1-(4-
fluorophenyl)propylamine hydrochloride (37.3 mg, 0.197 mmol) were combined in
DMF (2 ml) to provide N-(3-fluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-
yloxy)phenyl)-N’-((S)-1-(4-fluorophenyl)propyl)cyclopropane-1,1-dicarboxamide. It
was further reacted with 0.1 N HCI (0.94 ml, 1.0 eq) to provide N-(3-fluoro-4-(2-(1-
methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-N’-((S)-1-(4-
fluorophenyl)propyl)cyclopropane-1,1-dicarboxamide hydrochloride (49 mg) as an
off-white solid. "H NMR (400 MHz, DMSO-dj): 3 10.8 (s, 1 H), 8.49-8.47 (m, 2 H),
8.26(d,J=8.4Hz, 1H),82 (brs, 1 H),7.88(dd, J=2.1, 13.2 Hz, 1 H), 7.54-7.31
(m, 5 H), 7.14-7.1 (m, 2 H), 6.9 (brs, 1 H), 4.73 (¢, J = 8.3 Hz. 1 H), 3.89 (s, 3 H),
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shielded fromlight and heated to reflux for 2 hours. The m xture was
cooled to RT, filtered through a syringe filter, treated wth Exanple Al10
(0.438 g,wo.4n0®smvel ) and stirred overnight at RT. The soliub2eascisrstered,
rinsed with a small ampbunt of toluene and dried in a vacuum oven at 70C for
2 days to_afford (

et hy1- 100 ST oA Tyl 4F Rhad §96k59 Frbaysh e B MSESILpHERA ) acet 1)
urea (620 mHﬁQ%yl eld) as a white solid. 1H NWVR (400 MHz, DVBO-d6): 3.74
(s, 2H) .84 (s, 3H), 6.71 (dd, 1H), 7.15 (t, 2H) 727(d 1H, 7.34 (m
2H), 7.62 (d, 2H), 7.98 (s, 1H), 8.27 (s, 1H), 8.37 (d, 1H), 10.65 (s, 1H),
11.10 (s E I—%' I\%DESI) nmz: 482.2 (MrH). Exanple 49: [0266] Exanpl e Bl
(0.241 q, 12 ﬂf ) was dissolved in thionyl chloride (4 m, 54.8 nmmol)

and heat ef)2as] 60 1o § Qludh of thRph&REAHEXY 1WA grmﬂm@n)tlh iBebHene (3x).
The crude aci d chloride was dissolved in THF (5 m) and added dropwi se to a

0 C sol ut (Brmbfwasedags BLN18.57 b nda4.40 mondpendrBPA (Bi4d3 ml, 4.10 mmol).
N-di i 0
tms stirr OY SFRIN IR Ay BO2cTor 4 Boli® T ReabdbmPllrely Thhiea BRI A e

m xture exd ﬂnetseﬁem Wi iEnGAed 113 axud STidlesidih@ac aehed@ith begant anéxt ract s
were dried (Na2504), evaporated and purified by silica gel chomatography

(hexanes/ teDAR9 SOthHlOéu ite ahe BBt ke #4id &n(i $at{diNgICOs."Solid was
D net hy1- N- ( 4-
et ny ﬁﬁl)QC NS d tHe MRy A Ashda Wi@ph nge T?S $§éaltﬁ&olﬁgé}%3&%d (

fl uor ophen opr opane- 1, 1-di car boxam eluted first)
and (MgS0,), concentrated in vacuo and the residue was purified by silica gel column

(T e ey ERY haaRen 1o Yob kR it e BB i ea”

second) . BH4e, yield), 'H NMR (400 MHz, DMSO-d, brs, 1H), 6.84
(2-(1, 3-Drimet hf/llle H-pyrazoq 4- yl%pyrisc(i)l 6)4 y(? >€rs )5 gl (?uorophenyl) N-(4-

f 1 uor opheayd }.€yH4, dp).acpaheld]./ 400, aad 5axidni 1dH), 63181(<NM§(=( HGDaﬂﬂl-étO HRMSO- d6) : 6

11. 07 7 d 12-8. 07 1H), 7.85 , 1H),
7.83-7.(352%]?])1‘5{()3 951%) %S%Eiplléﬂ%%%&bmé%éﬂg 6.66 (m rlnH) Hé 75 (s, (?’:H) K
2.2 (5, idig) 1 SlechiOAickft (@5 i whaBPacfist o sHibESH o2t 522

1H pyr azomlz)aydj\/pi;ﬂfﬂ m aozanm) oK§§C2 Assomtfdnuxfﬁ@pheuyym)ophen@élylcarbarnate

11 70" (s, 011§ EEERERN oA Y FH ARG gopi RS RIS 7745 (m
;J'%G 7. 19%vhﬂe hgangci;ﬁhlltég%e te?nlﬁgatl(u@ uila&gﬂ)B 0 "1@5;1%6 @011@01({ %R/S M%isfl%r 7%0(115 5:23?) A
(MHH ( S_ (,tg): JAG] mqum@p@%]ﬁ@ggj@;’l@g gy gme) a(qu then céncentrated to) obtanzl

[ 0267] N' ( ﬁ1 (ﬁﬁ]ﬂ] %’\Eﬁ;\?ﬁ g}y &7&1 68¥§Iatﬁ9 ef]f rga]c)ﬂBM Rx} Ht Cpéhrlx?ﬁcg’e(&) 2, 5

di fl uor ophe uor ophenyl) cycl opr opane- 1 CArPoXam de (0.278 g,
0. 533 mMo[(24%Ras cEﬁmlblum (()rlO'Ig-IE 265 rﬂim&ol)athmphar mehmmm 050r£101305.
Met hanesul foni c aci d mol ) was A pr eC|1Q| tate

i mredi at em}nqlb,aﬁﬁ@IEz‘isr(Q 1@? %Iﬂluﬁ) 857/\6%1@2)WF@6&08@H¥6&1H W%(%Hﬁhd Bl'Vowed to

cool to Rg (ﬁ? 00%?%191'01)%{% WaSd dd her&diedtsoRN0n dal SFrQVSFRightati N the
dryi ng pi '80C) to ylecf
N-(4-(2- (RT3 Tﬂiemdﬁyﬂwmdﬂyvedmthmtyﬂa@qudcmd At KioWe-(2x b-Hief | uor opheny1) -

N- (4-fl uorophenyl ) cycl opr opane- box yl at e 234 mg, 71.1%
yi 631d) - SRR PLEG DS BB U Vg o g G NAERpY - rpenEacd i) 3 57
(d, 1H, 8,43 aﬁﬁ}sﬂnﬁ@& bylkﬂlca gel%glu(rﬁn clﬂflﬂ)ﬂatoéra@ﬁ (Et(ﬁﬂ?c/ﬁé’ﬂanésga iCe 58 7.55 (m
oH), 7.38 (s 2H) | 02 79 (s, 3H).
2.34 (s, rﬁﬂ)duez Thgre(sgiuema)s treiteémm @Hs@h Hi(IHII 1,14 @89 mnc'éafopmhzad-po M5 (ESI)
mz: 522. obt(ai\lﬁ\l-)(ZfE)éror-@-(S-(?—methyl-1H-pyrazol-4-yl)pyr1d1n-4-yloxy)phenyl)-N -

(thiophen-2-yl)cyclopropane-1,1-dicarboxamide (0.025 g, 21% yield). 'H NMR (400

MHz, DMSO-de): 5 11.0 (s, 1H), 10.6 (s, 1H), 8.38 (d, /= 5.6 Hz, 1H), 8.25 (s, 1H),

7.95 (m, 2H), 7.25 (m, 2H), 7.02 (m, 1H), 6.98 (dd, /= 1.2, and 5.6 Hz, 1H), 6.83 (m,

2H), 6.68 (m, 1H), 3.84 (s, 3H), 1.57 (m, 4H); MS (ESI) m/z: 478.0 (M+H").
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[0268] N- (4-(2-(1,5-D nethyl-1H pyrazol - 4-y1) pyri di n-4-yl oxy) - 2, 5-

di fl uorophenyl)-N - (4-fl uorophenyl)cycl opropane-1, 1-di car boxam de from
Exanpl e 4902010081379, 0. 155 mmol ) was di ssol ved in THF ( PCB/usk{osaszs7sar med
until reflux. Methanesulfonic acid (10.09 IA 0.155 mvol) was added and the
m xture cooled to RT. The m xture was slowy diluted with Et20 (5 nl). A
precipitate i mediately began to formupon addition. After the addition was
conpl et e, gkhgpid 3¢:ure was sonicated for 20 min. The precipitate was

(il Tereq Hoifple 34 yield N-(4-(2-(1,5-di methyl-

1H- pyrazol0248}, 1) pia 4 sliming sydponygn of Bxatnpledt Gphes 1)64NnmoH, TBTU (79

L B R B 0
8. 20- 8. 14n{n]; prehared a@b%rcﬁn@ﬁ) t@l@ﬂpu@lﬁhed ﬁleaﬁ)d( $.Mdd)Ghek. @@9@ M%&% ey (m

6.99-6.94§ 4 (s, 3H), % H% 2.28 (s,
2H), 1.584 815)511 DMF le)wqusI PIEIMOI D m120.p%A-mmo)). E;@arﬁwl%ngqlear

0269] 1- I I d
Via the proudol PReRIRRL KIMLARIEN, AT ARG IRRRRAL AR A RAS 8B °055°5.
0.414 mrmbv)th satddNLHIOE); hyd amraftﬁe((\QLtﬁ)Eﬁ)Ht (2>Q A combinkd varaidivesol ved in THF
(3 mL). The mxture was stirred mn, filtered to renove

triet hyl atiepedpcth sagd NadH Qe s S&WdEICIK%@u%%bTHI%@%Idéle‘é(MgﬁQﬁ)I fied by

I 15?19%
ﬁll- ( IZC? I gglrwéb%drﬂréeﬁtyﬁq%w% %ﬁ%ﬁ(r%@% raz oﬁrgﬁlg@%?dgg i dP}mne fflac? I(%)Sxy) phenyl) -
E\IESI(? H ueropieihyd, jreated wpthcsptanaE[CDg (pH Garbdzeatracee with BEYAG (332%d ke el d). M5
z
[0270] N- ( o7t 8‘§Eé‘nlﬁéF)ﬁ§F1W'i‘§h€% wepssich RPHCO (b 8ot (4riEyMedtid -

yl oxy)phealy (e tb lawoF i fepJel rlerfl dbcaL pyddthde (0. 067 g,
. 133 mmol )&%A\glgoﬁalésastgla\ggd@lﬁgg%%& { f{ n’i’é%ﬁ‘y p%/lrarr%t hgtzesul fonic acid

(0 133 m y10®y)p33n3rﬁrbI I(R)ds(4aﬂ@tedplmdl)tZﬂmetheayiftthyiBPyniozomnaeeﬂlvds stirred at RT
for 1 h h d it

N (211 oob 5o 8 5. rhisiEisihoBie 3 FUPON LD, Sypied i S pheny) -
N - (4-fl ugriaphen |3¢M@|lqpé<gpﬁr6&n3a,nli lﬁb@mﬂ@@wwﬁ&q 63%@@66% lod rm& salt (55
ng, 67%vyield). 1H NVR , DMBO-d6): 6 10. 8 gbs 81 (s, 1H),
8.53 (m PG salgasigsqlisy HAYMR(468 Midy. QM)SO F2)571Q.0¢ (SHH), 874 §4§rﬁn 1H), 7.16

(m 2H), 1.5-1.7
(m 4H). %}2% 4ﬂ§%|_pn[ bé)f%jolg(@oﬁ E@on o?%gg ﬁzhﬁﬂz(b?%l%g’ﬂ (3’5359 nol )
and tri et twi 4, Me 601 D{Eh, 2H), 6(92581& IH)}IS)BI-&OG’HE 163), 0.891(3, 3Mys 3 6ﬂ)z—3riﬁed Wit h
argon for several mnutes, treate

1- ((4- | uBPoPRkAYIOY LA BBnEYH )’)89&1“» éﬁ)obéﬁécﬁr(ﬁbﬁﬁ) W% ESe/% P binl Exanpl e 51
(0.130 g, IQ+ﬁ3 nmol ) and the m xture stirred at RT under an argon
atm)spherg for 30 m nutes. The mixture was filtered, rinsed with THF and
the filtrate concentrated to dryness. The resulting residue was triturated
wi th diet % ., sonicated for several mnutes and the resulting solid
filtered, f"I’f? th Et20 and dried in vacuo to afford

N-(2-fl uof 02‘495”Etmél-s&utﬁcﬁr((f]]§)fmﬁm :BIJ(U‘G?Y) %@ ah4 ﬂ‘[rnol in DMF (1 ml) was
y1) pyri m din- heny1) §4 f1 uorop 1- di car boxam

enyl Q—g opr opane-
Py L haedgomenn bR (0190 0 614 sl Fgaes fac m 0250 igl) DS 05).

(o 21ty 55w @ flert hinors, Mo piseu s %&redﬂﬁmgg‘%@%&%gi%f 843 (i
2H), 9. 83d{ies withiBtOAL0 . Thd rédltsnt sbhdion Mas (WFabhdd WitH ivabPand NaMeidL) . Exanpl e

53: [0272] To a suspen5| on of Exanple Bl (0.293 g, 1.315 mmol) and cyanuric
chl ori de @OcdOYg0pcumentigied ¥ yasuaaed pHifiadi iyesilie gof yolyas added

N- et hyl DY 0la| %‘raﬂﬁ]ﬁz éﬁﬁ] élfﬁe)gmest]) tc?'glx%mlegld@é‘drﬁeﬂ%ggg%&@g%ﬁ@ﬁti rred at

RT for 20 mnu IS reac m xture was a 6 (0.250 g,
0.876 rrerCH3CBIrmhdSktepf sveng g R Tad selid Wis filgred anddrigdsundEheaduamabi on

m Xxture was concentrated in residue stirr i chI ororret hane,
filtered, ONaomid4: qyﬁf«‘@d) Nrﬁé%% é‘éﬁt@é}ﬁfo%lllﬂbl%d@lg%@l’?ﬁ PyHdiRgt

th I
el g ahim, Syt o1 sfleppesh O Loy o

MHz, DMSO-ds, major isomer): ¢ 13.5 (s, 1H), 10.2 (s, 1H), 10 1(s, 1H), 8.52(d,J
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f I uor ophenyl ) cycl opropane- 1, 1- di car boxam de (0.096g, 22%yield) as white
solid.1H NWVR (400 MHz, DMBO-d6) 6 11.15 (s, 1H), 10.89 (s,1H)), 9.79 (s,
1H), 8.4WO0ap1058373Hz, 1H), 8. 42 (s, 1H), 8.08 (s, 1H), PCTAB2409/0625F§ , 7.57
(mlH) 7.45 (d, J = 5.7Hz, 1H), 7.32 (dd, J=9, 11.5 Hz, 1H), 7.15 (t, J=

ol e 25(&%9({%) ’7'@2@4%'1%3(75758 799 Monf P15 & 32 M, 2H), M (ESI)

[0273] 1- ((744%#9?19%@@3& ﬁﬁr@@mﬂ w@hoa{dqoapecmpqml( oy ige from
Exanpl e 51(0.13 g, g mo Exanpl e’ A20 (0.102 g, 359 mmmol ), and
triethyl afESIeH(@ Rolils| (M+HO 717 mmol ) were dissolved in THF (3 ml). The

m xture was stirred at RT. After 1 hour, the reaction was filtered to
renove triethylamne HCl, concentrated in vacuo, and purified by silica gel
col um chgeamptasgphy (Et OAc/ hexanes) to obtain a residue. The residue was
treated with Et 20. The solid fornmed was filtered and dried to obtain

N- ( 5- (4- ( 10358}/ r azbst 2 gplytioneirExanapla Bl (§]16Qye) 0.448 mmol) in dichloromethane

(0 g, aboBN s ROET K e A2 (4 1T ERNBRALESH TRRRLERRT Bors b BT Dopam de
1H) 9. 84(((328 d,1)8968mABI)(and dilkbpro@lékayl(adune](e 156% Blz%hhl)lol) 8hkl (d, J= 1.6

1H), 7.70 (d, J= 7.2 Hz, (m 2H), 49 (d, J= 5.2 Hz, 1H)
7 25 (d, neactjon @nqlgre vg_q.q)stlrr?d E‘QRF%' rﬁ@r 125|_|}0u1@ cglg:e(lgrateém vacyogglqeﬁ]vvlm

Ecarpl & By rgR el e The hopRs AR iy it AbGBA) ! e3f

b oSt Do o hET (muo?o f?ﬁﬂylmq?oﬁu P T e Mxture
was 1 ur ¢ REDPYREHH R P s g &gélce onitpidy 005 St i L o
ot h 3 00e Bt nelt i i o H S b M- S ot adlo S E: finf a3 Sgkpay < Moo
Ceban tob s TS R E 2 S o I R b S Yl Ra ST @@?Aﬁ[‘ ey

sat ur at ed730d mmbmsa(rnb@mt@gs((ﬂa H), mﬁaﬂﬂl pue (s 04Hy; eqsgegp)trﬁyz :The solid
was col |l ected iltration, washed with water (1 nlL) and dried on a high
vacuum | i A&. at(TVPSI“@b)to gi ve

N (5-(4- (1H pyrazol -4-yl ) pyrimdi n-2-yl oxy) - 2-fl uorophenyl)-N - (4-

fl uor ophenyl ) cycl opropane-1, 1-di car boxam de (26 ng, 7% yield). |Iti NVR (400
VHz, DIVBOEdﬁn)lple639150160(m 4 H, 6.90-7.01 (m 1 H), 7.15 (t, 2 H,
7.31 (t, 1 7.49- 84785(m 1H,
8.15 (br. UsZH)'h HTo %S%U r?%%mrop%e@gww Chlgﬂdel(%o% 249 mmobiny 10, 87
(s, 1 H,; ( I,

[0275] 2- (4. ngoégéﬂliwaf a%%éitsg%’d gﬁ?@é%p@%@ %atdgl@l(m 0287 mol ) was
di ssol vedmixtuch wid shreddddhiaore light endd)heawd toxalux! Aﬂdrdrhods ﬂférﬁ)ﬁﬁlrerw,as 0. 597

mol ) was d e was heat ed. at | oon, of argon
for 15 ot i paafie bl A5 AoRaS S b BanT g ReT i uteEo e “nas
renoved upggiic, nedUBRFocBSHCE;1 isbBaraSdoHHRnl(DAM: (ﬁﬁ@%ﬂ?%)%z% @ksaol ved in
NVMP (3.00 m) 'and added to Exanple Al7 (0.084 g, 0.299 mmol ). The sol ution
stirred atSlRThdImxth@Cmmut es under argon. The reaction m xture was diluted

with a 4: tur ate nd..THE .(.60_ni with 10%
agueous L@FZXS ?‘T‘Igﬁl éﬂ%Ofbf féﬁgu?rg )ace&lg%o&y%%%gh& Wg\jl‘%@r ated in
vaclug andnpuil) fol tehieé @64 i )GRasgrided Bk MiNploys aphy o (@8 Iyhnatebabeh hexanes) to
y| e

1- ( 2- (4- f hereiogprrony prttey IHHB(Y wlysten pddel angd the eagianmigeupyyag sorred- y| ) pyri d

Tt bR TP YRR 7 b Rgap ity Qg 7% y1o 9 L
g- |S—|5 1|7-|) 148hrﬂ)ﬁla(@raphb1)(Et(B?gﬁe>(aale_3)ltb'l)?))btagl (ESZ-(égﬂudIbﬂ)he;l}{l)BgetﬁlDZm-(erﬂ)zl-,(?ll--; . (2? ( g]H) .
Ve ea ) Bt ki ezl B4 Tosyhen i VB0 eobBss o o uta

I d at 80 C
for 1 he THEES Sy PR (od MM e R nhy: 3 o Mun D R Py The
crude aci do.6l, dH)d@SMJd*SﬁQ‘[Z{&HI),ITIS:;r{TE 1(}5) ey (ﬁanIHad]dle-d g el)se to a 0C

sol ution of le A9 (0.113

di et hyl i saﬁf‘%@rggrﬁz Beandy-q X, H{? 30717(492 %ES{S]?}ZF 5@@ ln(MJ“H'Phe m Xt ure was
stirred overnight at RT. The reaction was not conpl ete. Additional acid

chl ori de was generated from Exanpl e »(65 ng, 0.29 mmol) using the above
nmet hod. The crude acid chloride was ssol ved in THF (5 m) and added to
the reaction mxture. The solution was stirred at RT for 4h, diluted with
Et 0OAc and washed with sat. NaHCO3 (aq). The organic extract was dri ed,
evapor at ed and pur| f| ed by 5| I | ca geI chr orrat L ogr aphy (hexanes/ Et 0Ac) and

A N7 mpe— A\



1H), 8.49 (d, 1H), 8.43 (s, 1H), 8.22-8.19 (m 1H), 8.16 (d, 1H), 7.74-7.70
(m 1H), 7.60-7.57 (m 2H), 7.21-7.15 (m 3H), 3.92 (s, 3H), 2.34 (s, 3H,
1.71-1. 68WOrP10218)373 1.61-1.59 (m 2H); MS (ESI) m z: 508CZ/USMAN625EXanpl e
58: [0277] Using a procedure anal ogous to Exanmple Bl, 1, 1-

cycl opropanedi car boxylic acid (2 g, 15.37 mmol), Et3N (2.14 nlL, 15.4 mol),
thionyl chloride (1.12 ni, 15.4 nmol), and 4-fluoro-Nnethylaniline (1.83

g, 14.6 mpRhhpYe4@ conbined to provide 1-((4-
fl uor ophenyl )Prret hyl ) car banoyl ) cycl opr opanecar boxylic acid (2.79 g, 72%

yi el d). I\/EOZ(SE]SI) Ta zsol@o ¢f Kxvhjale BS (P@Z?%]ZEﬁémhel)AzDMBQOngL)o 479 mol ),
1-((4- fluorophe et car ba r box cid (125 ,
0. 525 ol B aRppbTF s teron SR FUTLART BANSEATN B § 050 nmol )
were combiaesh mh 1PVmbel) Bhd 4- ﬂﬁbﬁ)ahﬁﬁ@gstwg I3 4KinkHoR). Wﬁér&lﬂléﬂ fekteer ni ght  at
RT. Additi onal port| ons of TBTU (0. 16 0.525 mml ) and i-Pr2NEt (0.18

m., 1.05 mepbtredest® Taedeaighind\n freditiened n@@ow@§ TS (etgaly Saaial) Gaal 24 h.

The T eact LONJTHELHEN08 BOHAGS, |OLE ML LadONT bR ATpL ST W 1 EXOAC

nic extracts were’was sat and

br| ne, wegg3anmel) waMy&{d) andarietingewss eariaednt foal éd Tha sulazemtoWasTrbﬁlomsl due was
di ssolved in CH2C12 (20 nL) and the sol ution was shaken overni ght wth

pol yner - b8 highorgaymaead Fleesrreﬁdmvv?s drolyeg: in EBAGY 700mé) pdvariedwas

filtered f t b

r :aver se p%gtgggﬂgﬁ? ghrréa}{[%gr gzpﬁy (g.l%zt%gﬂlb{n?% ﬁeé rI(.'vvl’t E¥%e§1§%§%@ﬁ\ %ghtfr%t (\?vat )ér

(wi th 0. 186 diffécsadde dynificdTbyesiper @lfchlamdt@gmphye(maidyrﬁmw@d) podidedricent r at ed
to d T 1 b bonat [ 00
ndded’to. Uhis bt Tt et brire Rl er ke o bR G i xLur o vias
filtered ﬁﬁ&o}aﬂ&yﬁ)‘c#é%ﬁ&ﬁaﬂ@ﬁlldﬁ&%&Qm‘{\det Vza% SU%Lyl(e Ny ®MH-(406 ol ). The

sol ution was concen i n vacuo, disso in ace onltrlle mater (1:1, 6
mL), frozdHamMBQephid 1 2Bt bHr D6 (e | MY 830 (ddro5 6-Hz (H), 8.28 (S

et iyl cyc ot ot Rk e P 423 s oG RBRAS 2650 g,

18% yi el dHg, ILH)NA@(74@QHNQIH)@W 416)= 5.6, 21@H?:01 r3.86 (sL 3H)), 18971054 s, 1 H),
8.54 (d, 1 8. 3 (s, 1 H, (br s, 1 H, 7.44-7.20

(m 4 H, (m, IsDMﬁE((Slhm@ IEM@B](S 3 H, 3 23 (s, 3 H, 1.43 (s, 2 H),
.22 (s, 2 H; M5 (ESI) mz: 504.1 (MtH ").

Example 41:
[0254] To a solution of Example B1 (0.100 g, 0.448 mmol) in dichloromethane
(5 ml) was added Example A13 (0.120 g, 0.448 mmol), followed by Bop-chloride
(0.228 g, 0.896 mmol)and diisopropylethylamine (0.116 g, 0.896 mmol). The reaction
mixture was stirred at RT for 15 hours, concentrated in vacuo, stirred with water,
filtered, washed, dried and crystallized (acetonitrile) to provide N-(4-fluorophenyl)-
N’-(5-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)pyridin-2-yl)cyclopropane-1,1-
dicarboxamide (0.005g, 2.3% yield) as a solid. Iy NMR(400 MHz, DMSO-dg 6 9.70
(s, 1H), 8.40 (d, J = 5Hz, 1H), 8.26 (s, 1H), 8.15 (d, J = 11Hz, 1H), 7.98 (s, 1H), 7.65

(dd, J =9, 5 Hz, 1H), 7.60 (m, 2H), 7.20 (brs, 1H), 7.15 (m, 2H), 6.70 (m, 1H), 3.80
(s, 3H), 1.60 (m, 2H), 1.50 (m, 2H); MS(ESI) m/z : 473.2 (M+H").

Example 42:
[0255] 4-Fluorophenylacetic acid (1 g, 6.49 mmol) was dissolved in acetonitrile
(40 ml) and cooled to 0 °C in an ice bath. 1-Ethyl-3-(3-
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Exanmpl e 59: [0279] Thionyl chloride (1 m, 13.70 nmmol) was added to Exanple

Bl (0.131 g, 0.589 mml; DP-4180) and m xture was stirred at 60 C under Ar

at nospherwof2oro/B3%7a1 n. The ni xture was concentrated in yatls2@ad6BzEot r oped
with toluene (2x8 mL) to furnish acid chloride as a white solid. To this

: ?: 'ef' hiﬁgﬁx@ﬁ%%'ﬁ%% C%%%#%Oﬁ'ﬁlmég 1349&5 %&nmb) ‘?’%Saagifi%n was

stirred fefod 1FiTyer;t%eﬁiafﬁwo?emfa®@azr¢9 Mbecflﬁ%l‘ﬁﬁﬁ@wﬁﬁ Miged 30 L) and
NaHCO3 sol ution (30 'nl).” The aqueous |layer was ‘extracted with EtOAc

(1x20nL) &R fookbihned, mdganm cencgeiracdvannodium hydrbxide €).8Gr méd3((]\|a2504)

concent  at ed i 1, VARHY 0, PHRL bl ke 0 Q0P 99 ARIY o4 SN 3GGLAL ©f hexanes)

N- (2- f | UONBref thiPtifh s tHERolTyS wgﬂaxmze@éd SFFYdnH AN ﬁmaw&aydhﬁfea@ wheewd) - N - (4-
fl uor ophenyl ) cycl opropane-1, 1- di car boxam de ( , 42%yield) as a white
soI id.  1pPatvR( 041@8) esqbwsoww)was@ecim@@amammueogs @Qﬁiw;s( %90, 8.57 (d,

= 5.6 Hz J 37 (d, J =
R S A
(7 091|(_|;jd gdozrgpﬁetﬁlljaﬁetarﬂndﬁ (6187 2,189p5 yield)3s éd‘dntelioﬁd ﬁlhﬁshl'\ﬂas L%eeﬂad-is,m 1H) 6. 96
s : (s
Eranpl ¢ 60 TsoBb o ﬂawgm@%e&%ﬁ dgon o obesipith. 355 (examl o B1
0.113 g, 06,
(1 (4- flgorgpgenyﬁ?:[?r' a Igﬁg%?oééngcar bonyl chloride. To the solid acid
chl ori de {/(R§6]add@(%Fmofaphemﬂ)aoétaﬁmmm%&gze 2()8)nfkﬁblgwa§)d1’s§ﬂvedml ) and

triethyla 0.187_m 134 he m xt was stirred
For 5 at dRHONSE G P it vy abite @ 2ol RhineDisndded i ®and o
agq. NaOH ({3 {023y iheafddi88n Wt)oﬂ"@aﬁl ﬁ’t%?g balldt Jpé?fédhri%r WefowkiTHed for 30
mn at RT, concentrated in vacuo, luted with 5%citric acid (25 nmL) and

ext r act edraaction BHOWE WBXBS epojed tflfll?ér guhdvinpedragydga dingssswrdst walsbasd wi t h

chr ot oGP RNY- ( Bodt SRPCPTY 81 Ukter oD AURRAMIE ATABPRTE DXad RHRiFe Phase

N-(4- (2- (e ddded3-The lnﬁmdre &inydd) By 1 i5 CHoﬁrs‘h‘t RT and was then diluted with ethyl

yl oxy) - 2-f | uor ophen (4-fluo hen cl opropane- 1, 1- di car boxam de
57 .~ 12055 AL ahodvith vsdir Gk AN Drio0 Tl DRSNS 0% 10 19 (s
1H), 9. 91

7.H)55 (dd. C’eﬁt@’%’? vl g‘?@“ﬁ#ﬁ? ya %1“}%%& Chmﬁ%“’gr%p@p(@ él%i‘ar?“%ﬂ) 7. 10

(tH) JNé ?y%ld)-ﬂzg 24 flucfo-B32¢(d rméths- B Qytizol- 4.-|y|l)p|yﬁdlﬁé|4 {gls)xy)iah&nyl)lwﬁ[( 1.50 (m
4 ESI z: 4 ection 4. B ol ogica DatlacKIT I nase
Assay [ozé“mflmrppmy;/)aeﬁtyl@lrmswﬁgﬂ@ﬂesead (. %%32%)YI?A&)S §eNMi ned by

fol 1 oW nacddosbr asSh! o9 of| AR Trmotbaliinase: [£ams. o LhAyghcoupl i ng

with the yruvat I nase/ | act enase syst chi ndl er et
al . Sci entdl, (BQONY7 @88H), 7938 dd, 1R Y .341(m, £HI),s7.2&5&hyH), t7nh6 (lmﬂh)t bG8 of NADH

(thus the sg, at . A3 S [,huous| i.tored

spect rophgﬂﬁﬁﬂi?aﬁ Gz 3%§%%%M%ﬂ?&é§%d@ﬁﬁgom ained c-KIT (cKIT
resi dues T544-V976, from ProQ nase, 5.4 nM, polyE4Y (1 ng/m ), MCl2 (10
mV), pyruvate kinase (4 units), |actate dehydrogenase (0.7 units),
phosphoenol pyruvate (1 mM, and NADH (0.28 mM in 90 mM Tris buffer
containing 0.2 % octyl-glucoside and 1% DVSO pH 7.5. Test conpounds were

i ncubated with c-KIT (Seq. ID no. 1) and other reaction reagents at 22 C
for <2 mn before ATP (200 ILLM was added to start the reaction. The
absorption at 340 nmwas nonitored continuously for 0.5 hours at 30 C on
Pol arstar Optima plate reader (BM5. The reaction rate was cal cul ated usi ng
the 0 to 0.5 h tine frame. Percent inhibition was obtained by conparison of
reaction rate with that of a control (i.e. with no test conpound). IC50

val ues were calculated froma series of percent inhibition values

determ ned at a range of inhibitor concentrations using software routines
as inplenented in the GraphPad Prism software package. c-KIT with

N-term nal GST fusion (Seq ID No. 1) LGYWKI

KGLVQPTRLLLEYLEEKYEEHL YERDEGDKWRNKKFELGLE F PNL PYY | DGDV KLTQSMAI | RY

| ADKHNMLGGCPKERAE | SMLEGAVDI RYGVSRI AYSKDFETLKVDFL SKL
PEMLKMFEDRL CHKT YLNGDHVTHPDFM.YDAL DVVL YNDPMCLDAFPKLVCFKKR | EAI  PQ DKYLKS SKY
| WPLQGWQAT FGGGDHP PKS DLVPRHNQT SLYKKAGSAAAVLE ENLYFQGTYKYLQKPMYEVQA\KVVEE
| NGNNYVY | DPTQLPYDHKWEFPRNRLS FCGKTL GAFGKWEATAYG. | KS DAAMIVAVKMLKP
SAHLTEREALMSELKVL S YLGNHWN |V NLLGACT | GGPTLVI TEYCCYGDLLNFLRRKRDS F |
CSKQEDHAEAALYKNLLHSKE SS CS DS TNEYMDWKPGVS YWPTKADKRRSVRI GS Y | ERDVT
PAI MEDDELALDLE DLL S F S YQVAKGVAFLASKNC | HRDLAARN | LL THGRI TK |
CDFGLARD | KND SNYVWWKGNARL PVKWVMAPES | FNCVY T FE S DW\S Y4 FLV\ELFSLGS S

TN ZFNNR A\ NS Z0™\ Z1 ZR A | 71 /g =~k A N NP1 IAPFNAPFR A ZIFSNI R A7 7N\ ADNAIPFNEFSI 170 U"\"T" P17 \ 77~ 1~ N~



production of ADP fromthe kinase reaction through coupling with the
pyruvat e ki nase/l actate dehydrogenase system (e.g., Schindler et al.

Sci ence (\MOQ0)/@8F3 1938- 1942). In this assay, the oxi @ariusaoofedNaDH (t hus
t he decrease at A340nm was continuously nonitored spectrophonetrically.
The reactjon n#xi ure (100 I'A) contained c-MET (c-MET residues: 956-1390,
from I nvi EX308IE 4Xat al ogue #PV3143, 6 nM), pol yE4Y (1 ng/nmi), MyCl2 (10
mv),  pyr uygisg) ki rmﬁﬁofo%hmm&}yl chRElR(®5 SeDYILAASH A2E alifodfo UNi T'S) ,
phosphoenol pyruvate ( , and NADH (028 mM 1n 90 mM Tris buffer

cont ai ni neuspeiEomf VI, cyan@ed bad gl 8.0 nvwd) tetohrde (MDMBBT . Jhk Teagtiomest

conpounds_were incub w th C- NMet dq. 4D ). and_ot her reaction
Fompent s TS wppRsh n (i Hepls T gt er s BRI et art ¢ e
reaction. cddied RISPaR fiRredl TBE BN Y@SaiiR izﬁgm&&mﬁynmg& lisocyHate2 hours
at 30 C on Pol arstar tima plate reader (BM5. The reaction rate was

cal cul at et)-3=3 Mg wapasad withet Surthel puiifieationade aligeeicedithe 244 bi ti on was

obt ai ned i . 1,01 i (L t OFH i.e. with

no test c@ﬁ%@gn%.)a?e%g]dg%/cgﬁﬁagg%\lg&el{ @taﬁé u é{l]éécip%}eb?h%ﬁs’glﬂﬁels&éﬁ)per cent

i nhi bi ti owayatated witatRxample d330.192 220685 afmaélnhidiht arixwenwendtiraddiadns usi ng

software routines as inplenented in the G aphPad. Prism software ,%%:kage.
11

cMET Ki naBd qveerghtpThe .rr?szyantwsequwmciied Y PRt

SONGSCROVVBLTOE B 1 < e B Ry B R VB o s st

| VHFNEVI GR@HkESWErdCairhbiDNDCKHEiCANRK ShasRied Tvitl NGHVOQehd EGrdcted with

| MKDFSHP L SEGS PLVWL PYMKHGDLRNF .I .RNE. T HNPT I
G:&QJAK%‘A&%'&WWW%WW @%WD%@N%@@% PVKWWAL E
SLOTOKFTTKSIVVIBE G VLLAEL MT, Y MMOFOQ-?-( I-methyl-1 H_I-_pyrazol-4-
TVYLLQGRRLLQPEYCPDPLYEVM. PKA S FSELVSRI SAlI 'FS F 1

GEHYVHVNATH NG ARYRY ) Bhdny B- BEDMADDRVDTRPASFINE TS IR6, 3d%eyitklaya Assay K1

of Ao 1 St ey RSt BB B DRRTAH S4g g M afsb O o @ ocvet o
ki nase/ | agtat @ HAEhWIrOTERAS €1)sY.61-9M7((en, Q-H), IS0LTZH Ngﬁ 2H),3.27 @ ence (2000)

289: 1938- 194{251‘)* In this assag, t he oxi dation of DH &t hus t he decrease at
A340nm) whkE. EbhtT-Ard 33140 Adhi ¥ 3l €l e ct Hb phor @det T P dal i6yHz, TH). Bé&ct i on

m xture (10 [N . 1.5 nMto 7.1 nM nom nal
concent rahgrﬂ)%ggﬁggzwyfs @W%%R@%%%l nase (3.5 units), lactate
dehydrogenase (5.5 units), phosphoenol pyruvate (1 m\V), and NADH (0.28 m\)
in 60 MM Tris buffer containing 0.13% octyl -glucoside, 13 nM MC1l2, 6.8 mM
DTT, and Ex8mplEO at pH 7.5. The reaction was initiated by adding ATP (0. 2
mM fi nal enty ai i td i.n sly

moni tor od! ParT 3h ¢ 5oCRPALND BRI AR KPR [RRe ITH TR ¥,

i nst runenwapflissilned ardiddgacthtye (8Thh ané agdlybehlorateg 0OWRE nalal 635 atmedd) usi ng t he

lh to 2h tinme frame. Percent inhibitiqg S O i ned by co ri son of
Feacti on 4t B HTE ARG WS HETRISES (1. W8dokd PHORE of eion donpaumily. 1 Cso
val ues werrge Gakiat sedbolddadrar, $84poescPlo RER&SHndiadédiotd dMurialdfes _
determ ned at a range of inhibitor concenfrations using software routines

as i npl enEnawpld A13 {3 G afHBadnme)SMNP (ve e Prokiagee was stayedkat RT 0284] KDR
Ki K2.is t 1 t..th i nal
concent r atatan s {MRETTL Ay eulS OB R% yBIRDy i Hatr Lo TS b o

i ncubat edbahe G0 hl f @icdAMEB0.9r cohertitddiaidborR dudcdpratitcand p(dfiedvid mM ATP
(final concentration) was used to initiate the reaction. Assalg

K3
[ 0285] KDRSIkiFh adlehepsaoerrphy (THETBexaps tagiclb-(ZrébAyorphenybaptybHat5- (1) a

nom nal cepnge i pn £ 8l : )aabhe: byf fer
conponent ?gle@%@glﬁ%%%%ﬁ?% mﬁiﬁﬁ&g&@jgﬁg}sgmﬁ%\ﬁ?lggé SM%I?I " buffer
cont ai ni ngH NMRGOMHy| PYISGapt 8é].12 s, M)MICLR(s, aHyl 8196 @VED), ®24ph,7. 5, (3)
the final concentration of DIT was 0.66 m\_ (4 he reaction

bt o- 1 noubabed G (50rE FU o) FIBTE BrAgotHn oAt SR Eh sl &A1 46) 1.0 mw
ATP (fina t [ . i/ Nigyh at reaction. KDR protein
sequence Eggg’n%%(? gslg}r’ggfr%i)ﬁﬁ’\éﬁ?)sgﬁf él%s) anc/)il 4%;7'9 (%SI%E'LPLDEHCERL PY DASKWE
FPRDRLKLGKPLGRGAFGQVI EADAFG DKTATCRTVAVK M_KEGATHSEHRALMSELKI LI HI
GHHLNVVNLLGACTKPGGPLMWI VEFCKFGNLSTYLRS KRNE FVPYKVAPEDLYKDFLTLEHL | CY S
FQVAKGVEFLASRKC | HRDLAARNI LLSEKNVV KI CDFGLARDI YKDPDYVRKGDARLPLKWVAPET |
FODRWT | QS DWAS FGVLLVE | FS LGAS PY, 5G\/K | DEE FCRRLKEGIRMRAP DYTT
PEMYQTML DCWHGE PS QRPT FSELVEHLGNLL NAQQ@D HUVEC Cel | Cul ture

[ 0286] HUVEC (Human unbilical vein endothelial cell) cells were obtained
from




Lonza (Lonza, Wal kersville, MD). Briefly, cells were grown in EGM 2 (Lonza,
Wal kersville, MD) at 37 degrees Cel sius, 5%C2, 95% humdity. Cells were

al | oned twoerpasd7anti | reachi ng 90-95% saturati on at wrCETUSp@ons2svhey were
subcul tured or harvested for assay use. For assay use, cells were harvested

and grown_in E medi um suppl enented with 2% FBS (Lonza, Wal kersville,
VD) . HUVEEX ELI SA [0287] Twenty-five thousand cells were added per
vell in aj@aeopel luﬁﬁggbr&%&ﬁé aﬁ’zﬁ&% t@haaﬁ.pﬁecprﬂaﬁaqﬂeﬁ@r(ouﬁ% oh¥y. Cells
were then I ncubated overnight at 37 degrees Celsius, 5% CX2,” 95% humidity.

A serial dinhal), |doﬂ0m0p§tlgbylaumqi@m5d ma8.282 gpe(viﬁgemﬂlmt(d) Oaﬁmlh@64$6 wel | bl ack

cl ear bottom,pl a ni n i n| n nment ed

G th 200 FRETOIRRE PRG0S 0585 Pt wbRof T M BeY 16 B Cubar od
for 4 houtrosfatobfafi§ghResnéiahsthiRne oo =¥ | i iTv bg1-were

stinmul ated \?\n t?\o%l%%gg/ mL ?/EGF &IE)G Sgl;slt@g%sfogM nﬁgazlpo 1| somﬁ/ﬁ)'( ?or 5 m nutes,

t hen | yse#hethgd{lH- nglésylm'rﬂéhmé@ép hgaylocY pbﬁ@él@l’f@pmeﬂzl-um ng DuoSet
| C HUVEC A 0
anal yzed %{ggg)/oﬁdg%ggo %%%Bé%q@%pnzgﬁ 1&@2%9%@%(9 &0&?9({10 ca&ﬁj?aﬁsv '

-50 EBC- [102@0] | Qu(2,8@iflubf288}-EBGeihyt-a H- pyréﬂﬂi@lﬁ@rﬁﬂr@@%@%heﬂ@be
obtained fromthe Japan Health Sci ence Research Resources Bank, Osaka,

Japan. BrNephgnyl %lquome? -4 lgdistiRoxamigrers dispply ehraceianifiilenS rgyend
char act er Leplcl i ghyYb o ﬁﬁwgﬁ%g}eﬁg@ﬁaed%wmqm 337 degrees

Cel si us, 5% m di t 'owed to expan until reaching
70- 95% confixtueness sitrredorchs ;hounstat Ritey awdriee selith slotly peedipitatcddronetteed f or

assay use. EBC Pr ol fer tion Ass 0289 ial di]ution of test
conpound SRS sPBreba e oot G Rarong) AT K 06t bt BT R or ni ng
Cor ni ng, NYuspdilon@R e Iﬁgliﬁct Inl D81 thix\e¥ a%&@ﬁ%"f‘l@‘%&@a{& v%(@rl}eopﬁﬂ%g per wel |
in 200 iut conplete growmh medium Plates were incubated Tor 67 hours at 37

degr ees CeVarnight tOEﬂJZ&H@@M (ZQS%ﬂmm -4i(24 | -natth W -pyidzalf4-yhpyridedbat i on peri od

added to SREhEn A OB PoreREd e Rtk TaR Ay Femli A Mibe wogr oos
Cel si us, gv §&20. 095%65%@@1&))/ 'HRINMRg300MaMe, DRED-gF): 8 1 BYBEE,aY8, 9.68¢sr

( Bi ot ek, nooski usi ng an excitation of 540 nM and an eni ssion of 600

M Dot s VH ool 543 . 2T SrASe HArCs{ naphpad it bbincy) 1o
icrt - 130) Miard SHEN DR RO A A0 s SE G ISEERPAER on (7,

Manassas, 4%/ (MBH gf |y, cells were grown in suspen5| on in RPM 1640 nmedi um
suppl enented with 10% characterized fetal bovine serum (Invitrogen,

Carl sbad, CA), 0.05 nM 2-nercapt oet hanol, and 20 ng/ nlL nouse reconbi nant
macrophagg g,gl:p@@% stinulating factor (M CSF) at 37 degrees Celsius, 5%Q2,
and 95% humdity. Cells were allowed to expand until reaching saturation at
whi ch poi fiR6dhey 4aBluercphbicyibdetic ecidgf. 1hagy@ 94 eohniad)y wasdiasolweslan

dichloroethane (9.51 ml) and oxalyl chloride (0.082 ml, 0.941 mmol) was added. The
mixture was heated in an 85 °C oil bath under argon for 14 hours, cooled to RT and
concentrated under reduced pressure. The crude yellow oil was then re-dissolved in
NMP (4.75 ml) and Example A14 (.15 g, 0.471 mmol) was added. The mixture was
stirred for 2.5 hours at RT, diluted with ethyl acetate (70 mL), washed with water
(2x40 mL) and brine (40 mL), dried (MgSO4), concentrated in vacuo and purified via
silica gel chromatography (ethyl acetate/hexanes) to yield 1-(5-chloro-2-fluoro-4-(2-
(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)urea
as a white solid. It was triturated in DCM (4 mL) and ethyl acetate (.2 mL) and
collected by suction filtration to give 1-(5-chloro-2-fluoro-4-(2-(1-methyl-1H-
pyrazol-4-yl)pyridin-4-yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)urea (0.1456g, 62%
yield). MS (ESI) m/z: 498.1 (M+H)).
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M NFS-60 Cell Proliferation Assay [0291] A serial dilution of test conpound
was di spensed into a 384-well black clear bottom plate (Corning, Corning,
NY). Two wbeoszsd37Bi ve hundred cells were added per wel IPCIrrusa@oms25conpl et e
grow h medium Plates were incubated for 67 hours at 37 degrees Cel sius,

59%C02, 95% hum dify. At_th f 1 I bat | 1od 10i ut of
O, SR LA A e S ol ey Beba) o, Refa e 101 of e
each vel | @%ﬁhe&ﬂp%@qqf%@me@qwc&ﬂggg@g r(lé.ém@%g/,r@z@g RbIARA A3 Cel sius, 5%

c2, and 550 umdity. Plates were réad o nergy2 reader (Biotek,
W nooski , dggolvesinrgmexture ot iMHat (@ onl).cicct®dtrileN# anld), aind mathgsdldrd f.).600 nM Dat a

was analy using Pris of.t G.aphpad, .Sa i eqo,. CA) to calcul ate
550" val e RS gU Vb PO Pt BT ing Brtertiot or i ned
by fol I ownfightédvepiRtPatie tstapiad & fotdal The@mixtie wikh Bas®l 4t eCtdr 8otk augh
coupling with theg&yr uvat e ki nase/l actate dehydrogenase system (e.g.,

Schi ndl er (€hlpro-2dbiogerdd 2 (2 oushyl2Bd-pyrgaisd-ybnmjdinidnyloryphensdad-(2{he

ety i i tored
A T S R e
( pur chasedatiedrvittnadetonagiesn( 00148l $1% pivid, 'H NIMR, (SPOMFEABMIOAR): 81 ), MyC12

(10 MV, ii/ruvate Ki naseniﬁ units), lactate deh%drogenaseagOJ units),
phosphoendl 33t - QA6 D, £ WuBHD (D40 &1, A, $A% At (BebdgMi n a” 90 mv
Tris buffer i A 0,12%070C i ) Jhe

i nhibiti 02'6r5g§2{}pbﬂ5€g§’ %Iffg??lgtﬁ?gir%ufx?%gdggﬁfﬁﬁ %?gdgﬁgs%?}l)gg/ln%ound Wit h
t he above(ESaot/z:@98mi Mde. The absorption at 340 nm was nonit or ed
continuously for 4 hours at 30 C on a Polarstar Optima or Synergy 2 plate
reader. The reaction rate was calculated using the 2 to 3 h tine frane.
Percent i ghhRipid #n Was obtai ned by conparison of reaction rate with that of
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7.22 (d, 1H), 7.16 (m, 2H), 6.61 (dd, 1H), 3.84 (s, 3H), 1.64(m, 2H), 1.56 (m, 2H);

MS (ESI) m/z: 524.2 (M+H").

Example 48:
[0265] A suspension of silver cyanate (0.434 g, 2.90 mmol) in toluene (8.0 ml)
was treated with 4-fluorophenylacetyl chloride (0.397 ml, 2.90 mmol), the mixture
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shielded from light and heated to reflux for 2 hours. The mixture was cooled to RT,
filtered through a syringe filter, treated with Example A10 (0.438 g, 1.449 mmol) and
stirred overnight at RT. The solid was filtered, rinsed with a small amount of toluene
and dried in a vacuum oven at 70°C for 2 days to afford 1-(3,5-difluoro-4-(2-(1-
methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl jurea
(620 mg, 89% yield) as a white solid. "H NMR (400 MHz, DMSO-dj): 3.74 (s, 2H),
3.84 (s, 3H), 6.71 (dd, 1H), 7.15 (t, 2H), 7.27 (d, 1H), 7.34 (m, 2H), 7.62 (d, 2H), 7.98
(s, 1H), 8.27 (s, 1H), 8.37 (d, 1H), 10.65 (s, 1H), 11.10 (s, 1H); MS (ESI) m/z: 482.2
(M+H").

Example 49:

[0266] Example B1 (0.241 g, 1.078 mmol) was dissolved in thionyl chloride (4
ml, 54.8 mmol) and heated at 60 °C for 3h. The reaction was azeotroped with toluene
(3x). The crude acid chloride was dissolved in THF (5 ml) and added dropwise to a 0
°C solution of Example A15 (0.31 g, 0.980 mmol) and N, N-diisopropylethylamine
(0.171 ml, 0.980 mmol) in THF (5 ml). The mixture was stirred overnight at RT,
saturated aq. NaHCO; (25 ml) was added and the mixture extracted with EtOAc (3 x
25 ml). The combined organic extracts were dried (Na,SO,), evaporated and purified
by silica gel chomatography (hexanes/EtOAc) to elute two products. N-(4-(2-(1,3-
Dimethyl-1H-pyrazol-4-yl)pyridin-4-yloxy)-2,5-difluorophenyl)-N'-(4-
fluorophenyl)cyclopropane-1,1-dicarboxamide (278 mg; 54.4%) (eluted first) and N-
(4-(2-(1,5-dimethyl-1H-pyrazol-4-yl)pyridin-4-yloxy)-2,5-difluorophenyl)-N’-(4-
fluorophenyl)cyclopropane-1,1-dicarboxamide (81 mg; 16%) (eluted second). N-(4-
(2-(1,3-Dimethyl-1H-pyrazol-4-yl)pyridin-4-yloxy)-2,5-difluorophenyl)-N'-(4-
fluorophenyl)cyclopropane-1,1-dicarboxamide: "H NMR (400 MHz, DMSO-ds): &
11.07 (s, 1H), 9.75 (s, 1H), 8.42 (d, 1H), 8.12-8.07 (m, 1H), 7.85 (s, 1H), 7.83-7.15
(m, 4H), 7.20-7.12 (m, 2H), 6.68-6.6.66 (m, 1H), 3.75 (s, 3H), 2.54 (s, 3H), 1.67-1.64
(m, 2H), 1.58-1.55 (m, 2H); MS (ESI) m/z: 522.2 (M+H"). N-(4-(2-(1,5-Dimethyl-
1H-pyrazol-4-yl)pyridin-4-yloxy)-2,5-difluorophenyl)-N’-(4-
fluorophenyl)cyclopropane-1,1-dicarboxamide: "H NMR (400 MHz, DMSO-dy): &
11.10 (s, 1H), 9.74 (s, 1H), 8.41 (d, 1H), 8.14-8.08 (m, 2H), 7.59-7.53 (m, 4H), 7.19-
7.14 (m, 1H), 7.07 (d, 1H), 6.72-6.70 (m, 1H), 3.75 (s, 3H), 2.36 (s, 3H), 1.67-1.64
(m, 2H), 1.58-1.55 (m, 2H); MS (ESI) m/z: 522.2 (M+H)).

108



M NFS-60 Cell Proliferation HUVEC pKDR 1 © 6 - TH+++ 12+++ 4- 16+

20++

WO 2010/051373 PCT/US2009/062575

[0267] N-(4-(2-(1,3-Dimethyl-1H-pyrazol-4-yl)pyridin-4-yloxy)-2,5-
difluorophenyl)-N'-(4-fluorophenyl)cyclopropane-1,1-dicarboxamide (0.278 g, 0.533
mmol) was dissolved in THF (5 ml) and warmed until reflux. Methanesulfonic acid
(0.035 ml, 0.533 mmol) was added. A precipitate immediately formed. The mixture
was sonicated for 10 min and allowed to cool to RT. The precipitate was filtered off
and dried overnight in the drying pistol (80°C) to yield N-(4-(2-(1,3-Dimethyl-1H-
pyrazol-4-yl)pyridin-4-yloxy)-2,5-difluorophenyl)-N'-(4-fluorophenyl)cyclopropane-
1,1-dicarboxamide mesylate (234 mg, 71.1% yie31d). '"H NMR (400 MHz, DMSO-
ds): 6 11.20 (s, 1H), 9.71 (s, 1H), 8.57 (d, 1H), 8.19-8.14 (m, 1H), 7.90 (s, 1H), 7.66-
7.62 (m, 1H), 7.58-7.55 (m, 2H), 7.38 (s, 1H), 7.19-7.14 (m, 2H), 7.05-7.02 (m, 1H),
3.79 (s, 3H), 2.34 (s, 3H), 2.29 (s, 3H), 1.68-1.65 (m, 2H), 1.58-1.56 (m, 2H); MS
(ESI) m/z: 522.2 (M+H").

Example 50:

[0268] N-(4-(2-(1,5-Dimethyl-1H-pyrazol-4-yl)pyridin-4-yloxy)-2,5-
difluorophenyl)-N’-(4-fluorophenyl)cyclopropane-1,1-dicarboxamide from Example
49 (0.081 g, 0.155 mmol) was dissolved in THF (2.5 ml) and warmed until reflux.
Methanesulfonic acid (10.09 ul, 0.155 mmol) was added and the mixture cooled to
RT. The mixture was slowly diluted with Et,O (5 ml). A precipitate immediately
began to form upon addition. After the addition was complete, the mixture was
sonicated for 20 min. The precipitate was filtered off to yield N-(4-(2-(1,5-dimethyl-
1H-pyrazol-4-yl)pyridin-4-yloxy)-2,5-difluorophenyl)-N’-(4-
fluorophenyl)cyclopropane-1,1-dicarboxamide mesylate (79 mg, 82% yield). 'H
NMR (400 MHz, DMSO-ds): 6 11.18 (s, 1H), 9.72 (s, 1H), 8.52 (d, 1H), 8.20-8.14
(m, 2H), 7.63-7.56 (m, 3H), 7.25 (s, 1H), 7.18-7.14 (m, 2H), 6.99-6.94 (m, 1H), 3.74
(s, 3H), 2.35 (s, 3H), 2.28 (s, 3H), 1.67-1.64 (m, 2H), 1.58-1.55 (m, 2H); MS (ESI)
m/z: 522.2 (M+H).

Example 51:

[0269] 1-((4-fluorophenyl)carbamoyl)cyclopropanecarbonyl chloride prepared via
the procedure in Example 47 (0.13 g, 0.538 mmol), Example A9 (0.123 g, 0.414
mmol), and triethylamine (0.065 ml, 0.621 mmol) were dissolved in THF (3 ml). The

mixture was stirred at RT for 30 min, filtered to remove triethylamine HCI,
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concentrated under reduced pressure and purified by silica gel column
chromatography (MeOH/DCM) to obtain N-(2-fluoro-5-methyl-4-(2-(1-methyl-1H-
pyrazol-4-yl)pyridin-4-yloxy)phenyl)-N’-(4-fluorophenyl)cyclopropane-1,1-
dicarboxamide (0.067g, 32% yield). MS (ESI) m/z: 504.2 (M+H").

[0270] N-(2-fluoro-5-methyl-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-
yloxy)phenyl)-N’-(4-fluorophenyl)cyclopropane-1,1-dicarboxamide (0.067 g, 0.133
mmol) was dissolved in CH,Cl, (1 ml), 1.0 M methanesulfonic acid (0.133 ml, 0.133
mmol) was added and the reaction mixture was stirred at RT for 1 hour. The solid
was filtered to obtain N-(2-fluoro-5-methyl-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-
4-yloxy)phenyl)-N’-(4-fluorophenyl)cyclopropane-1,1-dicarboxamide
methanesulfonate salt (55 mg, 67% yield). 'H NMR (400 MHz, DMSO-dq): & 10.8
(brs, 1H), 9.81 (s, 1H), 8.53 (m, 2H), 8.18 (m, 1H), 8.01 (m, 1H), 7.57 (m, 3H), 7.32
(m, 1H), 7.16 (m, 2H), 6.94 (m, 1H), 3.90 (s, 3H), 2.29 (s, 3H), 2.09 (s, 3H), 1.5-1.7
(m, 4H).

Example 52:

[0271] A solution of Example A11 (0.107 g, 0.359 mmol) and tricthylamine
(0.075 ml, 0.538 mmol) in THF (3.0 ml) was sparged with argon for several minutes,
treated with 1-((4-fluorophenyl)carbamoyl)cyclopropanecarbonyl chloride from
Example 51 (0.130 g, 0.538 mmol) and the mixture stirred at RT under an argon
atmosphere for 30 minutes. The mixture was filtered, rinsed with THF and the filtrate
concentrated to dryness. The resulting residue was triturated with diethyl ether,
sonicated for several minutes and the resulting solid filtered, rinsed with Et,O and
dried in vacuo to afford N-(2-fluoro-4-methyl-5-(4-(1-methyl-1H-pyrazol-4-
yl)pyrimidin-2-yloxy)phenyl)-N'-(4-fluorophenyl)cyclopropane-1,1-dicarboxamide
(154 mg, 85% yield) as an off-white solid. "H NMR (400 MHz, DMSO-d;): 1.52 (m,
2H), 1.57 (m, 2H), 2.04 (s, 3H), 3.87 (s, 3H), 7.15 (t, 2H), 7.25 (d, 1H), 7.44 (d, 1H),
7.56 (m, 2H), 7.71 (d, 1H), 8.08 (s, 1H), 8.43 (m, 2H), 9.83 (brs, 1H), 10.71 (brs, 1H);
MS (ESI) m/z: 505.2 (M+H").

Example 53:
[0272] To a suspension of Example B1 (0.293 g, 1.315 mmol) and cyanuric

chloride (0.097 g, 0.526 mmol) in acetonitrile (5 ml) was added N-methylpyrrolidine
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(0.112 g, 1.32 mmol) and the reaction was stirred at RT for 20 minutes. To this
reaction mixture was added Example A16 (0.250 g, 0.876 mmol), and stirring
continued at RT for 13 hours. The reaction mixture was concentrated in vacuo, the
residue stirred in dichloromethane, filtered, washed and dried. The resultant solid was
stirred in hot methanol, cooled to RT, filtered, washed and dried to provide N-(2-
fluoro-5-(4-(1-methyl-1H-pyrazol-4-yl)pyrimidin-2-yloxy)phenyl)-N'-(4-

fluorophenyl)cyclopropane-1,1-dicarboxamide (0.096g, 22% yield) as white solid. 11
NMR (400 MHz, DMSO-dg) & 11.15 (s, 1H), 10.89 (s,1H)), 9.79 (s, 1H), 847 (d , J =

5Hz, 1H), 8.42 (s, 1H), 8.08 (s, 1H), 7.86 (s, 1H), 7.57 (m, 1H), 7.45 (d, ] = 5.7Hz,
1H), 7.32 (dd, J =9, 11.5 Hz, 1H), 7.15 (t, ] = 9Hz, 2H), 7.00 (m, 1H), 3.87(s, 3H),
1.60 (m, 2H), 1.53 (m, 2H); MS (ESI) m/z: 491.2 (M+H").

Example 54:

[0273] 1-((4-Fluorophenyl)carbamoyl)cyclopropanecarbonyl chloride from
Example 51 (0.13 g, 0.538 mmol), Example A20 (0.102 g, 0.359 mmol), and
tricthylamine (0.075 ml, 0.717 mmol) were dissolved in THF (3 ml). The mixture
was stirred at RT. After 1 hour, the reaction was filtered to remove tricthylamine
HCI, concentrated in vacuo, and purified by silica gel column chromatography
(EtOAc/hexanes) to obtain a residue. The residue was treated with Et,0. The solid
formed was filtered and dried to obtain N-(5-(4-(1H-pyrazol-4-yl)pyrimidin-2-yloxy)-
2-fluoro-4-methylphenyl)-N’-(4-fluorophenyl)cyclopropane-1,1-dicarboxamide (80
mg, 45% yield). '"H NMR (400 MHz, DMSO-ds): & 13.3 (s, 1H), 10.7 (s, 1H), 9.84 (s,
1H), 8.49 (s, 1H), 8.43 (d,/=5.2 Hz, 1H), 8.11 (d, /= 1.6 Hz, 1H), 7.70 (d, /= 7.2
Hz, 1H), 7.56 (m, 2H), 7.49 (d, J= 5.2 Hz, 1H), 7.25 (d, /= 11.6 Hz, 1H), 7.13 (m,
2H), 2.05 (s, 3H), 1.58 (m, 2H), .1.51 (m, 2H); MS (EST) m/z: 491.2 (M+H").

Example 55:

[0274] A solution of Example B1 (196 mg, 0.811 mmol) in THF (2 mL) was
added to a stirred mixture of triethylamine (200 mg, 2.212 mmol) and Example A18
(200 mg, 0.737 mmol) in THF (4 mL). The mixture was then stirred at RT. The
mixture was further treated with Example B1 (~75 mg) in THF (1 mL). The
mixturewas stirred at RT for 3 hrs, then diluted with ethyl acetate (30 mL) and
washed with 10% potassium carbonate (30 mL), brine (30 mL), dried (Na;SO4),
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evaporated at reduced pressure and purified by reverse phase chromatography
(CH3CN/H;0 with 0.1% TFA) to give an aqueous residue was then treated with
saturated sodium bicarbonate (4 mL) and allowed to precipitate. The solid was
collected by filtration, washed with water (1 mL) and dried on a high vacuum line at
80°C to give N-(5-(4-(1H-pyrazol-4-yl)pyrimidin-2-yloxy)-2-fluorophenyl)-N'-(4-
fluorophenyl)cyclopropane-1,1-dicarboxamide (26 mg, 7% yield). 'H NMR (400
MHz, DMSO-ds): 6 1.50-1.60 (m, 4 H), 6.90-7.01 (m, 1 H), 7.15 (t, 2 H), 7.31 (t, 1
H), 7.49-7.50 (m, 1 H), 7.55-7.58 (m, 2 H), 7.84-7.85 (m, 1 H), 8.15 (br. s, 1 H), 8.46
(d, 1 H), 8.50 (br. s, 1 H), 9.80 (s, 1 H), 10.87 (s, 1 H), 13.3 (s, 1H); MS (ES-API)
m/z: 477.2 (M+H").

Example 56:

[0275] 2-(4-Fluorophenyl)acetamide from Example 42 (0.091 g, 0.597 mmol)
was dissolved in dichloroethane (6 ml) and oxalyl chloride (0.052 ml, 0.597 mmol)
was added. The mixture was heated at 85 °C under a balloon of argon for 15 hours.
The reaction mixture was cooled to RT and the solvent was removed under reduced
pressure. The residue that remained was dissolved in NMP (3.00 ml) and added to
Example A17 (0.084 g, 0.299 mmol). The solution stirred at RT for 30 minutes
under argon. The reaction mixture was diluted with a 4:1 mixture of ethyl acetate and
THF (60 mL) and washed with 10% aqueous LiCl (2x50 mL) and brine (50 mL),
dried (MgSO0,), evaporated in vacuo and purified via silica gel chromatography (ethyl
acetate/hexanes) to yield 1-(2-(4-fluorophenyl)acetyl)-3-(4-methyl-5-(2-(1-methyl-
1H-pyrazol-4-yl)pyridin-4-yloxy)pyridin-2-yl)urea as an off-white solid (0.097g, 71%
yield). "H NMR (400MHz, DMSO-ds): 3 11.11 (s, 1H), 10.89 (s, 1H), 8.33 (d, 1H),
8.24 (s, 1H), 8.12 (s, 1H), 8.00 (s, 1H), 7.95 (s, 1H), 7.35 (m, 2H), 7.25 (m, 1H), 7.14
(m, 2H), 6.59 (dd, 1H), 3.83 (s, 3H), 3.74 (s, 2H), 2.15 (s, 3H); MS (ESI) m/z:
461.1(M+H").

Example 57:

[0276] Example B1 (0.092 g, 0.412 mmol) was dissolved in thionyl chloride (6
ml, 82 mmol) and heated at 80 °C for 1h. The mixture was cooled and azeotroped
with toluene (3x10 ml). The crude acid chloride was dissolved in THF (5 ml) and
added dropwise to a 0 °C solution of Example A19 (0.113 g, 0.375 mmol) and N, N-
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diethylisopropylamine (0.131 ml, 0.749 mmol) in THF (5 ml). The mixture was
stirred overnight at RT. The reaction was not complete. Additional acid chloride was
generated from Example B1 (65 mg, 0.29 mmol) using the above method. The crude
acid chloride was dissolved in THF (5 ml) and added to the reaction mixture. The
solution was stirred at RT for 4h, diluted with EtOAc and washed with sat. NaHCO;
(aq)- The organic extract was dried, evaporated and purified by silica gel
chromatography (hexanes/EtOAc) and reverse phase chromatography (water (0.1%
TFA)/acetonitrile (0.1% TFA)), treated with sat. NaHCOs3 (,q) until basic and the
resulting solid removed by filtration. The solid was dried under vacuum at 80 °C to
yield N-(2,5-difluoro-4-(3-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-N’-(4-
fluorophenyl)cyclopropane-1,1-dicarboxamide (57 mg, 30% yield). The mesylate salt
was formed by taking N-(2,5-difluoro-4-(3-(1-methyl-1H-pyrazol-4-yl)pyridin-4-
yloxy)phenyl)-N’-(4-fluorophenyl)cyclopropane-1,1-dicarboxamide (0.057 g, 0.112
mmol) and dissolving it in refluxing acetonitrile (5 ml). Methanesulfonic acid (7.29
ul, 0.112 mmol) was added and the mixture was cooled to RT, concentrated (~ 2 ml)
and ether (5 ml) was added dropwise. A solid precipitated. The resulting mixture was
sonicated for 30 min. The solid was filtered off and dried overnight in the drying
pistol to yield N-(2,5-difluoro-4-(3-(1-methyl-1H-pyrazol-4-yl)pyridin-4-
yloxy)phenyl)-N’-(4-fluorophenyl)cyclopropane-1,1-dicarboxamide mesylate (50 mg,
74% yield). '"H NMR (400 MHz, DMSO-ds): 8 11.27 (s, 1H), 9.74 (s, 1H), 9.11 (s,
1H), 8.49 (d, 1H), 8.43 (s, 1H), 8.22-8.19 (m, 1H), 8.16 (d, 1H), 7.74-7.70 (m, 1H),
7.60-7.57 (m, 2H), 7.21-7.15 (m, 3H), 3.92 (s, 3H), 2.34 (s, 3H), 1.71-1.68 (m, 2H),
1.61-1.59 (m, 2H); MS (ESI) m/z: 508.2 (M+H").

Example 58:

[0277] Using a procedure analogous to Example B1, 1,1-
cyclopropanedicarboxylic acid (2 g, 15.37 mmol), Et;N (2.14 mL, 15.4 mmol),
thionyl chloride (1.12 mL, 15.4 mmol), and 4-fluoro-N-methylaniline (1.83 g, 14.6
mmol) were combined to provide 1-((4-
fluorophenyl)(methyl)carbamoyl)cyclopropanecarboxylic acid (2.79 g, 72% yield).
MS (ESI) m/z: 260.0 (M+Na").

[0278] Example A2 (136 mg, 0.479 mmol), 1-((4-
fluorophenyl)(methyl)carbamoyl)cyclopropanecarboxylic acid (125 mg, 0.525 mmol),
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DMF (3 mL). The resultant mixture was stirred overnight at RT. Additional portions
of TBTU (0.169 g, 0.525 mmol) and i-Pr,NEt (0.18 mL, 1.05 mmol) were added and
the mixture was stirred an additional 24 h. The reaction mixture was poured into
water (30 mL) and extracted with EtOAc (3 x 30 mL). The organic extracts were
washed with satd ag NaHCOs and brine, were dried (MgSQOy), and were concentrated
in vacuo. The residue was dissolved in CH,Cl; (20 mL) and the solution was shaken
overnight with polymer-bound isocyanate resin (1.7 mmol/g; 0.5 g). The mixture was
filtered and the filtrate was concentrated to dryness and purified by reverse phase
chromatography (acetonitrile (with 0.1% TFA added)/water (with 0.1% TFA added)).
The pure fractions were combined and concentrated to dryness. THF (10 mL) and
polymer-bound carbonate resin (200 mg) were added to the residue and the mixture
was shaken for 2 h. The mixture was filtered and the filtrate was treated with aq HCI
(2N, 2 mL, 4 mmol). The solution was concentrated in vacuo, dissolved in
acetonitrile-water (1:1, 6 mL), frozen and lyophilized to provide N-(3-fluoro-4-(2-(1-
methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-N'-(4-fluorophenyl)-N'-
methylcyclopropane-1,1-dicarboxamide HCI salt as a yellow powder (50 mg, 18%
yield). "H NMR (400 MHz, DMSO-ds): 6 10.00 (br s, 1 H), 8.70 (s, 1 H), 8.54 (d, 1
H), 8.38 (s, 1 H), 7.73 (s, 1 H), 7.51 (br s, 1 H), 7.44-7.20 (m, 4 H), 7.15-6.97 (m, 3
H), 3.93 (s,3H), 3.23 (s, 3 H), 1.43 (s, 2 H), 1.22 (s, 2 H); MS (ESI) m/z: 504.1
(M+H").

Example 59:
[0279] Thionyl chloride (1 ml, 13.70 mmol) was added to Example B1 (0.131 g,
0.589 mmol; DP-4180) and mixture was stirred at 60 °C under Ar atmosphere for 30
min. The mixture was concentrated in vacuo and azeotroped with toluene (2x8 mL) to
furnish acid chloride as a white solid. To this solid added a solution of Example A21
(0.12 g, 0.421 mmol) and triethylamine (0.292 ml, 2.10 mmol) in THF (3 mL) and the
reaction was stirred for 1h at RT. The mixture was partitioned between EtOAc (30
mL) and NaHCOj solution (30 mL). The aqueous layer was extracted with EtOAc
(1x20mL) and combined organics were washed with brine, dried (Na,SO4),
concentrated in vacuo and purified by chromatography (ethylacetate/hexanes) to
afford N-(2-fluoro-4-(2-(3-methylisoxazol-5-yl)pyridin-4-yloxy)phenyl)-N'-(4-
fluorophenyl)cyclopropane-1,1-dicarboxamide (87 mg, 42% yield) as a white solid.
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Example 60:

[0280] Using a procedure analogous to Example 59, Example B1 (0.113 g, 0.506
mmol) was converted to 1-(4-fluorophenylcarbamoyl)cyclopropanecarbonyl chloride.
To the solid acid chloride was added a solution of Example A23 (0.13 g, 0.337
mmol) and triethylamine (0.187 ml, 1.349 mmol) in THF (4 mL). The mixture was
stirred for 5h at RT, concentrated in vacuo, dissolved in methanol (4 mL) and 2N agq.
NaOH (0.093 mL, 0.186 mmol) was added. The mixture was stirred for 30 min at
RT, concentrated in vacuo, diluted with 5% citric acid (25 mL) and extracted with
EtOAc (2x35 mL). The combined organics were washed with brine, dried (Na,SO.),
concentrated in vacuo and purified by reverse phase chromatography
(acetonitrile/water (0.1%TFA)) to afford N-(4-(2-(1H-1,2,3-triazol-4-yl)pyridin-4-
yloxy)-2-fluorophenyl)-N'-(4-fluorophenyl)cyclopropane-1,1-dicarboxamide (37 mg,
42% yield) as a white solid. "H NMR (400 MHz, DMSO-de): & 10.49 (s, 1H), 9.91 (s,
1H), 8.45 (brs, 1H), 8.17 (s, 1H), 7.90 (t, /= 8.8 Hz, 1H), 7.55 (dd, /= 8.8 Hz, 5.2
Hz, 2H) 7.31 (brs, 1H), 7.29-7.26 (m, 1H), 7.10 (t, /= 8.8 Hz, 2H), 7.03 (d, J = 8.0
Hz, 1H), 6.91 (s, 1H), 1.55-1.50 (m, 4H); MS (ESI) m/z: 477.2 (M+H").

Section 4. Biological Data

¢-KIT Kkinase Assay

[0281] Activity of ¢c-KIT kinase (Seq. ID no. 1) was determined by following the
production of ADP from the kinase reaction through coupling with the pyruvate
kinase/lactate dehydrogenase system (e.g., Schindler et al. Science (2000) 289: 1938-
1942). In this assay, the oxidation of NADH (thus the decrease at A340nm) was
continuously monitored spectrophometrically. The reaction mixture (100 ul)
contained c-KIT (cKIT residues T544-V976, from ProQinase, 5.4 nM), polyE4Y (1
mg/ml), MgCl, (10 mM), pyruvate kinase (4 units), lactate dehydrogenase (0.7 units),
phosphoenol pyruvate (1 mM), and NADH (0.28 mM) in 90 mM Tris buffer

115



each @ is C(Z2B)2; Wis a direct bond, -[C(R13)R14],-, 4C(R13)R14],, N*4-,
or NR4; Ais selected fromthe group consisting of indanyl,

t et r ahydrwoaptonsi37at hi enyl , phenyl, naphthyl, pyrazi nyl pCpyuse@ans2sys
triazinyl, pyridinyl, and pyrinidinyl X2 is -0-; when A has one or nore

substitutable sp ed ¢ espectlve sp2 hybri di zed
carbon at 69t Wﬁk}lgﬁ)eiw‘p?‘itglré}lﬂ?“’g‘ gql/? b&l%o vﬁﬁﬁ@ 0 o5 BOLPRLIAS &Rt © when A
has one 0ﬁwﬁR&&i%ﬁH%ﬁKﬁN&ﬁQ'ﬁ)§&3)Qﬂ@6ﬂ@f%ﬁ9u&ﬁ% u@&QQBCfgﬁgbn&ﬁspeCt'Ve
sp3 hybridi zed carbon atomnmay be optionally substituted with a Z2B

subst i t uehtforeAth (ZX0BLVS vian dégraltd etart the saadtiomdlh aixa@tlptlyn ge}otrecvabr om t he
group conS|st|n of.h dr.oge che C7a hal ogen,

1 toroc 1ioakesPhgeraTIoTY, s ikl Re of PORERRR TR OBl Woses, 't 0P Ty

f1 uori nat egvicQ. the @@@idﬁoﬁébé,wdfs' ddRiRke dlusifeodlb bqem whemeiffinich@cdcky! noi ety
can be partially or é fluorinated, and - L CN, each Z2B is

i ndependeHthilitigmhyyas ﬁb.ﬂamﬁ bakpmparEsoa of é@Cfl@I@)th ith ghas apa eemedl §t¢. vgthof

hydr ogen, ; pendent |y
and | nai v a) PR G B AR BN e R B Sy i PC G

6al kyl , bwﬂne&MerﬁBned@Zalrkr)ge of(iﬁnbl@‘or%ylﬁdn@ahkn@ usufgl dobiv@ate rfbuﬁhé'sadskyl wher ei n
t he al kyl . nnlety can _be partially or. fully fluorinated, hydroxyC2-C6al kyl -
R5 C (0)( pplymented pushs (pphyied Fosh sefvare pasérgd) N(R4) (CH2) q-, - (CH2) qON, -
(CH2)"R5, and - (CH2),,N(R4)2 each R2 is selected fromthe group consisting
of hydroger : - h@alkyl, branched G -CBal kyl, R19

substit ut e %ﬁd‘%i & \F' Kyl i's
i i o @r@% gN ﬂ? ‘151%; kyI

i ndi vi dua % R )

branched €3FE7AFRY PR ER ERECiT YD@&BH hﬁMPE th

i ndi vi duaﬂ‘: LRRF BE Y S $ 5 bR RIS RAG FEEPRYFBFNRY etk SP@Z%LVI@ 6a| kyl ,

hydr oxyd E XFQQTYKY%@KRMﬁﬁﬁgﬁﬁ’-ﬂ@ﬂ@&WWVNYID@P aF Rkt RNRﬁﬁﬂ

br anched GBGGﬁQKVVEATkﬁﬁﬁI%@DAQMH%QVNMM&&ﬁAHL&EBE@EMEELKYxﬁﬂ&@NHMNRﬁ'1

- C6al koxyNbF.aACHedGEBL'Corl ¥4 YGDIdiNG (RRERP SE U B § KDE DHAHA B eSS KEES 126

Coal kyl -, CSOORRY PMOIRZY @V S ¥FI(WCHRIRRR SVRTHS Y EROY Ne RTYZDDE LOH) ETTIWRS, -

(CH2) " C( 0p0BSAKandr RISk sutstpiArred IC3IHCBCYEIIQaF Y ARDIKNDSNYVVKGNARL
PVKWMAPESIFNCVYTFESDVWSYGIFLWELFSLGSSPYPGMPVDSKFYKMIKEGFRML
SPEHAPAEMYDIMKTCWDADPLKRPTFKQIVQLIEKQISESTNHIYSNLANCSPNRQKP

VVDHSVRINSVGSTASSSQPLLVHDDV

¢-MET Kinase Assay

[0282] Activity of c-MET kinase (Seq. ID no. 2) was determined by following the
production of ADP from the kinase reaction through coupling with the pyruvate
kinase/lactate dehydrogenase system (e.g., Schindler et al. Science (2000) 289: 1938-
1942). In this assay, the oxidation of NADH (thus the decrease at A340nm) was
continuously monitored spectrophometrically. The reaction mixture (100 ul)
contained c-MET (¢c-MET residues: 956-1390, from Invitrogen, catalogue #PV3143, 6
nM), polyE4Y (1 mg/ml), MgCl, (10 mM), pyruvate kinase (4 units), lactate
dehydrogenase (0.7 units), phosphoenol pyruvate (1 mM), and NADH (0.28 mM) in
90 mM Tris buffer containing 0.25 mM DTT, 0.2% octyl-glucoside and 1% DMSO,
pH 7.5. Test compounds were incubated with C-Met (Seq. ID no. 2) and other
reaction reagents at 22 °C for 0.5 h before ATP (100 uM) was added to start the
reaction. The absorption at 340 nm was monitored continuously for 2 hours at 30 °C
on Polarstar Optima plate reader (BMG). The reaction rate was calculated using the

1.0 to 2.0 h time frame. Percent inhibition was obtained by comparison of reaction
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rate with that of a control (i.e. with no test compound). ICs, values were calculated
from a series of percent inhibition values determined at a range of inhibitor
concentrations using software routines as implemented in the GraphPad Prism

software package.

c¢cMET Kinase (Seq ID No. 2)

MSYYHHHHHHDYDIPTTENLYFOGAMLVPRGSPWI PEFTMKKRKOQIKDLGSELVRYDARV
HTPHLDRLVSARSVSPTTEMVSNESVDYRATEFPEDQFPNSSONGSCROVQYPLTDMSPI
LTSGDSDISSPLLONTVHIDLSALNPELVQAVOHVVIGPSSLIVHENEVIGRGHEGCVY
HGTLLDNDGKKIHCAVKSLNRITDIGEVSQFLTEGIIMKDFSHPNVLSLLGICLRSEGS
PLVVLPYMKHGDLRNFIRNETHNPTVKDLIGEFGLOQVAKGMKY LASKKEFVHRDLAARNCM
LDEKFTVKVADEFGLARDMYDKEYY SVHNKTGAKLPVKWMALESLOTOKFTTKSDVWSEG
VLLWELMTRGAPPYPDVNTEFDITVYLLOQGRRLLOQPEYCPDPLYEVMLKCWHPKAEMRPS
FSELVSRISAIFSTFIGEHYVHVNATYVNVKCVAPYPSLLSSEDNADDEVDTRPASEFWE
TS

KDR Kinase Assay

Assay K1
[0283] The activity of KDR kinase was determined by following the production

of ADP from the kinase reaction through coupling with the pyruvate kinase/lactate
dehydrogenase system (e.g., Schindler et al. Science (2000) 289: 1938-1942). In this
assay, the oxidation of NADH (thus the decrease at Az4onm) Was continuously
monitored spectrophotometrically. The reaction mixture (100 ul) contained KDR
(Seq ID No. 3, 1.5 nM to 7.1 nM, nominal concentration), polyE4Y (1 mg/ml),
pyruvate kinase (3.5 units), lactate dehydrogenase (5.5 units), phosphoenolpyruvate (1
mM), and NADH (0.28 mM) in 60 mM Tris buffer containing 0.13% octyl-glucoside,
13 mM MgCl,, 6.8 mM DTT, and 3.5% DMSO at pH 7.5. The reaction was initiated
by adding ATP (0.2 mM, final concentration). The absorption at 340 nm was
continuously monitored for 3h at 30 °C on a Polarstar Optima plate reader (BMG) or
instrument of similar capacity. The reaction rate was calculated using the 1h to 2h
time frame. Percent inhibition was obtained by comparison of reaction rate with that
of a control (i.e. with no test compound). ICsy values were calculated from a series of
percent inhibition values determined at a range of inhibitor concentrations using

software routines as implemented in the GraphPad Prism software package.

Assay K2
[0284] KDR kinase assay K2 is the same as for assay K1 except that (1) a

nominal concentration of 2.1 nM of enzyme was employed (2) the reaction was pre-
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UVEC VEGF/KDR ELISA

[0287] Twenty-five thousand cells were added per well in a 96-well black clear
bottom plate (Corning, Corning, NY). Cells were then incubated overnight at 37
degrees Celsius, 5% CO,, 95% humidity. A serial dilution of test compound was
dispensed into another 96-well black clear bottom plate (Corning, Corning, NY)
containing EBM-2 supplemented with 2% FBS. Compound was added to plates
containing cells and incubated for 4 hours at 37 degrees Celsius, 5% CO,, 95%
humidity. Cells were stimulated with 100ng/mL VEGF (R&D Systems, Minneapolis,
MN) for 5 minutes, then lysed. Cell lysates were used to detect phospho-VEGF R2
using DuoSet IC HUVEC VEGF/KDR ELISA (R&D Systems, Minneapolis, MN).
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Data was analyzed using Prism software (Graphpad, San Diego, CA) to calculate

ICso’S.

EBC-1 Cell Culture
[0288] EBC-1 cells (catalog #JCRB0820) were obtained from the Japan Health

Science Research Resources Bank, Osaka, Japan. Briefly, cells were grown in
DMEM supplemented with 10% characterized fetal bovine serum (Invitrogen,
Carlsbad, CA) at 37 degrees Celsius, 5% CO,, 95% humidity. Cells were allowed to
expand until reaching 70-95% confluency at which point they were subcultured or

harvested for assay use.

EBC-1 Cell Proliferation Assay
[0289] A serial dilution of test compound was dispensed into a 96-well black clear

bottom plate (Corning, Corning, NY). For each cell line, five thousand cells were
added per well in 200 pL complete growth medium. Plates were incubated for 67
hours at 37 degrees Celsius, 5% CO,, 95% humidity. At the end of the incubation
period 40 uL of a 440 uM solution of resazurin (Sigma, St. Louis, MO) in PBS was
added to each well and incubated for an additional 5 hours at 37 degrees Celsius, 5%
CO3, 95% humidity. Plates were read on a Synergy?2 reader (Biotek, Winooski, VT)
using an excitation of 540 nM and an emission of 600 nM. Data was analyzed using

Prism software (Graphpad, San Diego, CA) to calculate ICs, values.

M-NFS-60 Cell Culture
[0290] M-NFS-60 cells (catalog #CRL-1838) were obtained from the American

Type Culture Collection (ATCC, Manassas, VA). Briefly, cells were grown in
suspension in RPMI 1640 medium supplemented with 10% characterized fetal bovine
serum (Invitrogen, Carlsbad, CA), 0.05 mM 2-mercaptoethanol, and 20 ng/mL mouse
recombinant macrophage colony stimulating factor (M-CSF) at 37 degrees Celsius,
5%CO,, and 95% humidity. Cells were allowed to expand until reaching saturation at

which point they were subcultured or harvested for assay use.

M-NFS-60 Cell Proliferation Assay
[0291] A serial dilution of test compound was dispensed into a 384-well black

clear bottom plate (Corning, Corning, NY). Two thousand five hundred cells were
added per well in 50 uLL complete growth medium. Plates were incubated for 67
hours at 37 degrees Celsius, 5%CO,, and 95% humidity. At the end of the incubation
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period 10 uL of a 440 uM solution of resazurin (Sigma, St. Louis, MO) in PBS was
added to each well and incubated for an additional 5 hours at 37 degrees Celsius, 5%
CO;, and 95% humidity. Plates were read on a Synergy?2 reader (Biotek, Winooski,
VT) using an excitation of 540 nM and an emission of 600 nM. Data was analyzed

using Prism software (Graphpad, San Diego, CA) to calculate ICsg values.

FMS kinase Assay

[0292] Activity of FMS kinase was determined by following the production of
ADP from the kinase reaction through coupling with the pyruvate kinase/lactate
dehydrogenase system (e.g., Schindler ez al. Science (2000) 289: 1938-1942). In this
assay, the oxidation of NADH (thus the decrease at A340nm) was continuously
monitored spectrophometrically. The reaction mixture (100 ul) contained FMS
(purchased from Invitrogen or Millipore, 6 nM), polyE4Y (1 mg/ml), MgCl, (10
mM), pyruvate kinase (4 units), lactate dehydrogenase (0.7 units), phosphoenol
pyruvate (1 mM) and NADH (0.28 mM) and ATP (500 uM) in a 90 mM Tris buffer
containing 0.2% octyl-glucoside and 1% DMSO, pH 7.5. The inhibition reaction was
started by mixing serial diluted test compound with the above reaction mixture. The
absorption at 340 nm was monitored continuously for 4 hours at 30 °C on a Polarstar
Optima or Synergy 2 plate reader. The reaction rate was calculated using the2to 3 h
time frame. Percent inhibition was obtained by comparison of reaction rate with that
of a control (i.e. with no test compound). 1Cs values were calculated from a series of
percent inhibition values determined at a range of inhibitor concentrations using

software routines as implemented in the GraphPad Prism software package.

PDGFRo kinase Assay

[0293] Activity of PDGFRa kinase was determined by following the production
of ADP from the kinase reaction through coupling with the pyruvate kinase/lactate
dehydrogenase system. In this assay, the oxidation of NADH (thus the decrease at
A340nm) was continuously monitored spectrophometrically. The reaction mixture
(100 ul) contained PDGFRa (Invitrogen, 10 nM), polyE4Y (1 mg/ml), MgCl, (10
mM), pyruvate kinase (4 units), lactate dehydrogenase (0.7 units), phosphoenol
pyruvate (1 mM) and NADH (0.28 mM) and ATP (500 uM) in a 90 mM Tris buffer
containing 0.2% octyl-glucoside and 1% DMSO, pH 7.5. The inhibition reaction was

started by mixing serial diluted test compound with the above reaction mixture. The
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absorption at 340 nm was monitored continuously for 4 hours at 30 °C on a Polarstar
Optima or Synergy 2 plate reader. The reaction rate was calculated using the2to 3 h
time frame. Percent inhibition was obtained by comparison of reaction rate with that
of a control (i.e. with no test compound). 1Cs, values were calculated from a series of
percent inhibition values determined at a range of inhibitor concentrations using

software routines as implemented in the GraphPad Prism software package.

PDGFRB kinase Assay
[0294] This was done as described for PDGFGRa except that PDGFRf3

(Invitrogen , 11 nM) was used.

[0295] As shown in Tables 1 and 2, compounds of formula Ia exhibit inhibitory
activity in one or more of the aforementioned assays when evaluated at concentrations

<10 uM.

Table 1 Enzymatic Activity
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of claim7 having formula Ii (RI6mO (R20)x 11li A RL3Il R4 HHii..,
WO 2010/051373 PCT/US2009/062575
1 +4+ ++ ++ NT +++ ++
3 + NT ++ NT ++ +
4 + ++ ++ F4+ + +
5 +++ NT NT NT NT NT
6 ++ + +4+ ++ ++ +
7 +4+ + ++ +++ ++ +
8 + NT NT NT NT NT
10 ++ NT NT NT NT NT
11 ++ NT NT NT NT NT
12 +4+ +4+ + +4+ +++ +++
13 + NT NT NT NT NT
14 ++ NT NT NT NT NT
15 ++ NT NT NT NT NT
16 ++ +++ + 4+ +4 +
17 + ++ + +++ + +
18 ++ NT NT NT NT NT
19 +++ NT NT NT NT NT
20 ++ NT NT NT NT NT
21 ++ ++ ++ NT ++ +
22 ++ ++ ++ +++ ++ ++
23 ++ + + ++ + +
24 ++ NT NT NT NT NT
25 ++ NT NT NT NT NT
26 + NT NT NT NT NT
27 ++ NT NT NT NT NT
28 + NT NT NT NT NT
29 ++ NT NT NT NT NT
30 +++ +4++ NT NT ++ +



Z3/1\1----N (R20)v WD 2010/ 051373PCT/ US2009/ 062575 11. Conpounds of claim
2 having formula Ij (RI6mO O /1111. J wV NI H 12. Conpounds of claim1l1l
havi ng f owoube/dsk376R16) m X70 R14 R131(R20 )x Il NNk A RNT/US2009/062575

31 +4++ NT NT NT. NT NT
32 ++ NT. + ++ NT NT
33 ++ NT NT NT NT NT
34 + NT NT NT NT NT
35 ++ NT NT NT NT NT
36 ++ NT NT NT NT NT
38 ++ NT + + NT NT
39 NT NT NT NT +4+ +4
40 +++ +++ +4+4 NT ++ +
41 ++ ++ ++ +++ ++ +
42 +++ +++ + NT +++ +
43 ++ ++ + +4+ +4+ +4
44 ++ ++ + +H+ +4+ 4
45 +4++ +H+ ++ NT + +
46 4+ F+4 +4 NT +4+¥ FH+
47 +4++ 4+ ++ NT +4+ +
48 + ++ ++ + + +
49 +++ +H+ ++ ++ + +
50 +++ +++ +++ NT ++ +
51 +4++ 4+ ++ +++ ++ ++
52 + NT + + NT NT
53 + NT + + NT NT
54 + NT + + NT NT
55 + + + + + +
58 + + + NT + NT
59 +++ NT + 44 NT NT
60 ++ NT NT NT NT NT

+ less than 10 uM activity

++ less than 2 uM activity

+++ less than 200 nM activity

NT not tested
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Table 2 Cellular Acitivity
EBC1 M-NFS-60 HUVEC Mo-7e
Example # Cell Cell
Proliferation i Proliferation PKDR PKIT
6 + NT NT NT
7 +++ NT ++ NT
12 +++ +++ +++ ++
16 + NT NT NT
19 ++ NT NT NT
20 ++ NT NT NT
21 ++ NT NT NT
22 ++ NT NT NT
23 ++ NT NT NT
30 ++ NT NT NT
31 ++ NT NT NT
40 +++ NT ++ NT
41 NT + NT NT
42 +++ NT NT ++
44 NT +++ ++ +++
45 +++ NT NT +++
46 +++ NT NT NT
47 +++ NT NT NT
49 ++ NT NT NT
50 +++ NT NT NT
51 ++ NT NT NT
+ less than 10 uM activity
++ less than 2 uM activity
+++ less than 200 nM activity
NT not tested
Equivalents

[0296] Those skilled in the art will recognize, or be able to ascertain, using no
more than routine experimentation, numerous equivalents to the specific embodiments
described specifically in this disclosure. Such equivalents are intended to be

encompassed in the scope of the following claims.
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00 (RO)x I'i NN,"NNlin R13Il R14 HH /N--N (R20)v zZ3 15. Conpounds of
claim2 having fornmula In (RI6)mO(R20) NNill VN D\ D/D 16. Conpounds of
cl aim 15 waevorgsismul a Jo (R16)rn PCT/US2009/062575

Claims
What 1s claimed is:

1. Compounds of the formula Ia

Al J\ Jj\ /! X2_ Y |
O K Q[') .
R4

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, and tautomers

thereof;

wherein Q1, Q2, and Q3, are each individually and independently selected from the
group consisting of N and CH and wherein at least one of Q1 and Q2 are N;

and wherein the ring containing Q1 and Q2 may be optionally substituted with (R20)y

moieties;

cach D is individually taken from the group consisting of C, CH, C-R20, N-Z3, N,
and O, such that the resultant ring is taken from the group consisting of pyrazolyl,

isoxazolyl, triazolyl and imidazolyl;

and wherein the ring containing Q3 may be optionally substituted with one to three

R16 moieties;

V is NR4, or
Q5—Q5;
cach Q5 is C(Z2B),;

W is a direct bond, -[C(R13)R14] -, -[C(R13)R14],;NR4-, or NR4;

A is selected from the group consisting of indanyl, tetrahydronapthyl, thienyl, phenyl,
naphthyl, pyrazinyl, pyridazinyl, triazinyl, pyridinyl, and pyrimidinyl;
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R14 R13 1 iR20)x0 AN Z2 B Z2B Z3/N (R20)v 17. Conpounds of claim 15
having formula Ip (RL 6)m (R20) ANNIP H H Z2 B Z2B Z3/ N(R20)v 18.
Conmpoundswof20l@it3m3 15 having formula 1q (RL 6)m O \z0 ( PRZABZ)0R/0625G5

X2 is -O-;

when A has one or more substitutable sp2-hybridized carbon atoms, each respective

sp2 hybridized carbon atom may be optionally substituted with a Z1B substituent;

when A has one or more substitutable sp3-hybridized carbon atoms, each respective

sp3 hybridized carbon atom may be optionally substituted with a Z2B substituent;

cach Z1B is independently and individually selected from the group consisting of
hydrogen, Cl1-6alkyl, branched C3-C7alkyl, halogen, fluoroC1-Cé6alkyl wherein the
alkyl moiety can be partially or fully fluorinated, C1-Cé6alkoxy, fluoroC1-Céalkoxy
wherein the alkyl moiety can be partially or fully fluorinated, and -(CH3),CN;

cach Z2B is independently and individually selected from the group consisting of

hydrogen, C1-Cé6alkyl, and branched C3-C7alkyl;

cach Z3 is independently and individually selected from the group consisting of
hydrogen, C1-Céalkyl, branched C3-C7alkyl, C3-CS8cycloalkyl, fluoroC1-Cé6alkyl
wherein the alkyl moiety can be partially or fully fluorinated, hydroxyC2-Cé6alkyl-,
R5C(O)(CHy)n-, (R4),NC(O)C1-Céalkyl-, R8C(O)N(R4)(CHy)q-, -(CH;)(CN,
(CHz)qRS, and -(CH;)N(R4),;

cach R2 is selected from the group consisting of hydrogen, R17-substituted aryl-, C1-
Céalkyl, branched C3-C8alkyl, R19 substituted C3-C8cycloalkyl-, and fluoroCl-
Céalkyl- wherein the alkyl is fully or partially fluorinated;

wherein each R3 is independently and individually selected from the group consisting

of hydrogen, C1-Cé6alkyl, branched C3-C7alkyl, and C3-C8cycloalkyl;

cach R4 is independently and individually selected from the group consisting of
hydrogen, C1-Céalkyl, hydroxyCl-Céalkyl-,  dihydroxyC1-Céalkyl-, Cl1-
Cé6alkoxyC1-Céalkyl-, branched C3-C7alkyl, hydroxyl substituted branched C3-
Céalkyl-, C1-Céalkoxy branched C3-Cé6alkyl-, dihydroxy substituted branched C3-
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N R13 R14 H (R20)v Z3 19. Conpounds of claim2 having fornula Jr (R16)m O
\>0(R20)x NNIr DD VNN 1 IrQOD> 20. Conpounds of claim 19 having fornula Is
(R16 ) m NMD20+(0R2BXx NN PCT/US2009/062575

Cé6alkyl-, -(CH2),N(R7);, -(CHz),R5, -(CH,),C(O)N(R7),, -(CH;),C(O)RS, -
(CH2),C(O)OR3, and R19 substituted C3-C8cycloalkyl-;

cach R5 is independently and individually selected from the group consisting of

T# T# T# #if# #if# T#
N N [Nj [Nj EN] N [
DIGRSRGRONE)
R2” OH

(©),

## ##

# ## ##

| | | |

N N N N

j [ j [ j and )
I ’ ’
) CHa)p-R10
k4 ANH /g (CHp),-R10  (CHa)a
R4\,\Ij n? NH

R4

#
|
N

and wherein the symbol (##) is the point of attachment to respective R4, R7, R§, R20

or Z3 moicties containing a RS moiety;

cach R7 is independently and individually selected from the group consisting of
hydrogen, C1-Céalkyl, hydroxyC2-Céalkyl-,  dihydroxyC2-Céalkyl-, Cl1-
Co6alkoxyC2-Céalkyl-, branched C3-C7alkyl, hydroxy substituted branched C3-
Céalkyl-, C1-Céalkoxy branched C3-Cé6alkyl-, dihydroxy substituted branched C3-
Céalkyl-, -(CH,){RS5, -(CH,).C(O)RS, -(CH»),C(O)OR3, R19 substituted C3-
C8cycloalkyl- and -(CH;),R17;

cach R8 is independently and individually selected from the group consisting of C1-
Céalkyl, branched C3-C7alkyl, fluoroC1-Céalkyl- wherein the alkyl moiety is
partially or fully fluorinated, R19 substituted C3-C8cycloalkyl-, phenyl, phenylC1-
Cé6alkyl-, OH, C1-Cé6alkoxy, -N(R3),, -N(R4),, and RS;

cach R10 is independently and individually selected from the group consisting of -

CO,H, -CO,C1-Céalkyl, -C(O)N(R4),, OH, C1-C6alkoxy, and -N(R4),;

R13 and R14 are each individually and independently selected from the group
consisting of hydrogen, C1-Céalkyl, branched C3-C8alkyl, fluoroC1-Cé6alkyl-
wherein the alkyl is fully or partially fluorinated, hydroxyl substituted C1-Céalkyl-,
C1-Céalkoxy substituted C1-Céalkyl-, hydroxyl substituted branched C3-C8alkyl-,
and alkoxy substituted branched C3-C8alkyl;
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Z2 B Z2 B N Z3/N (R20)v 21. Conmpounds of claim19 having fornula It (R16 )m
(R20 )x ANNNNI't Z2 B Z2B Z3R20 )v 22. Conpounds of claim 19 having formul a
lu R20W0 288)/051373 PCT/US2009/062575

cach R16 is independently and individually selected from the group consisting of
hydrogen, CI1-Cé6alkyl, branched C3-C7alkyl, R19 substituted C3-C8cycloalkyl-,
halogen, fluoroC1-Cé6alkyl- wherein the alkyl moiety can be partially or fully
fluorinated, cyano, hydroxyl, C1-Cé6alkoxy, fluoroC1-Cé6alkoxy- wherein the alkyl
moiety can be partially or fully fluorinated, -N(R3),, -N(R4),, R3 substituted C2-
C3alkynyl- and nitro;

cach R17 is independently and individually selected from the group consisting of
hydrogen, C1-Cé6alkyl, branched C3-C7alkyl, hydroxyC2-Céalkyl-, R19 substituted
C3-C8cycloalkyl-, halogen, fluoroCI1-Céalkyl- wherein the alkyl moiety can be
partially or fully fluorinated, cyano, hydroxyl, C1-Céalkoxy, fluoroC1-Cé6alkoxy-
wherein the alkyl moiety can be partially or fully fluorinated, -N(R3),, -N(R4),, and

nitro,

cach R19 is independently and individually selected from the group consisting of

hydrogen, OH and C1-Céalkyl;

cach R20 is independently and individually selected from the group consisting of
hydrogen, CI1-Cé6alkyl, branched C3-C7alkyl, R19 substituted C3-C8cycloalkyl-,
halogen, fluoroC1-Cé6alkyl- wherein the alkyl moiety can be partially or fully
fluorinated, cyano, hydroxyl, hydroxyCI1-Céalkyl-, C1-Cé6alkoxyCI1-Céalkyl-, C1-
Céalkoxy, fluoroC1-Céalkoxy- wherein the alkyl moiety can be partially or fully
fluorinated, -N(R3),, -N(R4),, -(CH»),RS, -(CH),N(R3)C(O)R3, -(CH,),C(O)N(R3),

and nitro;

cach m 1is independently and individually 1-3, each n is independently and
individually 0-6; each p is independently and individually 1-4; each q is
independently and individually 2-6; each v is independently and individually 1 or 2;

each x is independently and individually 0-2;

stereoisomers, regioisomers and tautomers of such compounds.
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23. Conpounds of claim2 having fornmula Iv (R16)m 00 WVNNV DOD> D
24. Conmpounds of claim 23 having formula Iw Z3/N...,, N(R20)v 25. Conpounds

of clai ma® 2bevmismyg3forrmula Ix (R 6)m R20) 1\1, N1 Z2 BPZZRISZBOM6ISRR0) v
R1314 H

2. Compounds of claim 1 wherein
D
/~D
<50
p—D
is selected from the group consisting of
| - | N
— — —_ N
=N PN _
e~ NZ3 (R20)y NZ3 (R20)y l/ \st (R20)v\|/ \N—** (R20) I/h\o

wherein the symbol (**) indicates the point of attachment to the heteroaryl Q1, Q2

containing ring.
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(R20)v Z3 27.Compounds of claim2 having formula 1z (R16),, WN./ 01 H
0O0D1D

WO 2010/051373 PCT/US2009/062575
3. Compounds of claim 2 having formula Ib
(R1 6
/ Y (R20),
Ay H/ Tb
D/D
\
4. Compounds of claim 3 having formula Ic
(R16)m

R14 R13 /(RZO)X
/N Ic

Z2B ZZB
N\N// (R20)v
Z3
5. Compounds of claim 3 having formula Id
(R16)m
/(RZO)X
% )
Z2B Z2B =
Z,
N~ R20),
6. Compounds of claim 3 having formula Ie
(R16)m

\/ o!

0O - | | \/(RZO)X
|
A>‘/([LNJ\N AN N Te
RISTRaa & _
/
N\ (R20),
Z3
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N (R20) ixz / \ DD 28. Conpounds of claim27 having fornula laa (R 16

)n0 1(R20 )x :1llaa NII-1...---- -"1--- Z2 B N 29. Conpounds of claim 27
havi ng f owoubs/dsbdy3 PCT/US2009/062575
7. Compounds of claim 2 having formula If

10.

R16)m
O \ R2
SEBCas
Y
D
D
Compounds of claim 7 having formula Ig
(R16)m
R14R13 J/\/j/ /(Rzo)x
N Ig
=
Z2B ZZB
N~ ” (R20),

Z3

Compounds of claim 7 having formula Th

(R16)m

Y, -(R20)x
jX‘\ J/\ P N Th
=

Z2B Z2B L
/N\N/ (R20)y

Compounds of claim 7 having formula Ii

(R1 6)m

A )k 17 =

R14 1 -

/
/N\,\f’\(Rzo)v

Z3

R13
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Z2 B Z2B ZN. -, (R20 )v 3/ N 30. Conpounds of claim 27 having fornula | CC (R16
)mO( R20 )x Al1Nlcc R13Il R14 HHn N Z3 / ----11 (R20 )v 31. Conpounds of
claim 2 mhoizog/dse37aul a 1dd (R16),, 0 \>N(R20)x Idd PCT/US2009/062575

11. Compounds of claim 2 having formula Ij
(R16)m

o O XA Oy L (R20)
Al )]\V)J\ J/\/kl \:H/lll/ Ij

12. Compounds of claim 11 having formula Tk

(R16)m

~_ O
R14R13 Q N | /(R20)x
et I K

A N

Z2B Z2B

13.  Compounds of claim 11 having formula Il

(R16)m

0 ﬁ/ ) (R20),
| I

H H ==
Z2B Z2B /
AN~ a

/4
(R20)
zz7 N '

14. Compounds of claim 11 having formula Im

(R16)m

R jegei

R14 H _
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Top> DD 32. Conpounds of claim31 having fornula lee (R16)m X()N (R20 )x 11
NANNNIL1 HH Z2 B Z2B N N (R20 )v 33. Conpounds of claim 31 having formula
f(

| f R16)woQo101051376 R20 ) x AV NI ff NNN PCT/US2009/062575
15.  Compounds of claim 2 having formula In
R16
/ \ R20
Iy
A\ I
D
DT
1Op
D\D
16.  Compounds of claim 15 having formula lo
(R16)m

R14R13/WK\k /O/ Y\/(RZO)X
79B 72B %

N~"N(R20
Z3/ N ( )v

17.  Compounds of claim 15 having formula Ip

(R16)m

/
Z2B ZZB K\K
/4

/N\N

(R20)y
18.  Compounds of claim 15 having formula Iq
(R16)m
o) \/ | Y\I/(RZO)X
A )J\ AN =N Iq
RIS R1a |} _
/
N~ (R20),
Z3
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-1 HZ2 B Z2B 34. Conpounds of claim 31 having formula 1gg A R13

I1l-
1 HONNNI H(RL6)m W 2010/ 051373PCT/ US2009/ 062575

WO 2010/051373 PCT/US2009/062575
19.  Compounds of claim 2 having formula Ir
R16)m

_/

j\ /L O\NQ N/ RZOI):
Op

U——-U

20.  Compounds of claim 19 having formula Is

(R16)m

R14R1&‘\ Lj/ ﬁ/\/(Rzo)x
N

Z2B Z2B

3%

X
~
237 N (R20)

21. Compounds of claim 19 having formula It

(R16)m

NSNsgey

—_
Z2B Z2B

N~ NR20),

22. Compounds of claim 19 having formula Tu
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35. Conpounds of claim2 having formula | hh (R16),,
36. Conpounds of claim 35 having fornmula lii

WO 2010/051373 PCT/US2009/062575

23.

24.

25.

26.

Compounds of claim 2 having formula Iv

(RI6)m

Compounds of claim 23 having formula Iw

(R16)m

Compounds of claim 23 having formula Ix

(R16)m

0
o O X/Y Y\I/(Rzo)x
A N N No_N Ix

\ |
H H ==
72B Z2B

/
N~ 7 ~(R20)
Ly N v

Compounds of claim 23 having formula Iy

(R16)m
o /Y \m (R20)
A N)]\N N N y
R13 I I
R14 H H =
/N\N”\(R20)V
Z3
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Z2 B zZ2 B z3/20)v 37. Conpounds of claim35 having formula tjj (RL6)m
X0 (R20) A Z2B Z2 B N Z3/Nl (R20) 38. Conpounds of claim35 having fornula

Il ck (R1L6WM2010005¢(R20) x | kk NN R13l | PCT/US2009/062575
27.  Compounds of claim 2 having formula Iz
R16
N (Ro0),
j\ /U 0
H/N z
DA\
\\JP
D\D
28.  Compounds of claim 27 having formula laa
(R16)m
R14R1 | N§3/4R20k
_ N Iaa
Z2B ZZB =
N K
73 (R20)v

29.  Compounds of claim 27 having formula Ibb

(R16)m
| /(R20)x
Ibb
Z2B ZZB =
Z,
N\hi’\<R20>v
30.  Compounds of claim 27 having formula Icc
(R16)m
\/ | | /(R20
A g Ice
RIS ks |y
(Rzo)v
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R14 HH R20) 39. A conpound selected fromthe group consisting of
N-(3-fluoro-4-(2-(1-

met hy1- 1FVEene261374- y1) pyri di n- 4-yl oxy) phenyl) - N - (4-f | rorashe@apbiscycl opr op
ane- 138 WO 2010/ 051373PCT/ US2009/ 062575 1,1

- di car box de (2-(1- H-pyrazol-4-y1)pyridin-4-

onxy)phegﬂh) ﬁu?4d§FgEW V%éyge E?iﬁ ne-1, 1-di car boxanmi de, 1 -(3

-fluoro-4-(2- (1 nmet hy1- 1H—pyrazqh1é%y1)pyr|d|n 4-yl oxy) phenyl) -3
-(2-(4-fluorophenyl)ac etyl)urea,

-difluoro-4-(2-(1-nethyl kawrazol L yr CN?H cggoyxy)phenyl) N - (4-

f1 uor ophenyl ) cycl oprop gﬁé\ ar | 4 flﬁﬁiophenyl) N -(5

-(241 - nethyl- 1FprAaﬁ/ - 4- yI Byri dif= 2-yl ) cycl oprop
N—(2

ane- 1, 1- di car boxam de

-d|fluoro 4-(2-(1- nethyl 1H—pyraHoI 4-y1) pypigi\n- 4-

yl oxy) phenyl car banoyl) - 2- (4- quorophenyI)ac e,

2- (4-fluorophenyl)-N-(5-(2- D\D

(1-net hyl - 1H pyrazol - 4-yl ) pyri di n-4-yl oxy) pyri di n- 2-yl car banoyl ) acet am de, N
- (2,5 -difluoro-4-(2-(1-nethyl-1H pyrazol -4-yl)pyridin-4-yl oxy) phenyl) - N
phenyl cycl oprop ane-1, 1-di car boxam de, N- (5

-chl or 0- 23 $|UOEBUWOW?k6i£ emy aype formula lee

pyrazol - 4-yl) pyri di n- 4- onxy)phenyI@@épannyl) 2- (4-f1luorophenyl)acetam de,

N ( 5-

chl or o- 2-f | uor o- 4- (2F@Q$g§t yl- H-py/ Zoy - |;%ywﬁﬁnmk4myloxy)phenyl)-N—(4
- fluorophenyl)cycl opr -1, //' Iee

- di car boxam de, N- (4- faf’uo p 2-(4-

(trifluoronmethyl)-1Him -y pyr|d|n-4- oxy) phenyl ) cycl opr opane-1, 1-

|ts, solvates, hydrates
| i an di sease wherein
(QEHL

di car boxam de, and pharnac
and tautomers thereof. 40. A nethod of tregN'
t he di sease etiol ogy or

33.  Compounds of claim 31 having formula Iff
(R16)m
R20),
SSeney
N Iff
Z2B Z2B =
K(RZO)
Z3 v
34.  Compounds of claim 31 having formula Igg
(R16
G
;>T/ji\ /JL\\ _N Igg
R18" R1a || _
N~ (R20)
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progression is at |least partially nediated by the kinase activity of
PDGFR- a ki nase, PDGFR-13 ki nase, c-KIT kinase, cFMs ki nase, or c-MET ki nase
and oncogei2e10fos13me, aberrant fusion proteins and pol ympCphis2ateesmos
conprising the step of adm nistering to the mammal a compound of claim 1.
41. A nethod of, claim4 rerein.said kinase is c-MET protein kinase, and
any fusioggpropémﬁyﬁﬂhéidg%q%Jmﬁnﬁgkyﬂg?gﬁ% t hereof 42. A pharmaceutica
conposi tion conprising a conpoundraé),claim1l, together with a
pharmaceutical |y acceptable carriery gptional ky containing an additive
selected fromthe group censi siing /;Eg} qﬁtéﬁ/a%mnpients, di l uents, and
stabilizers. 43. A thoﬁ ?;JL%E?JZ§8Tﬁn i di vildual ppf fering froma
condition selected fr ro co sting cancer, hyperproliferative
di seases, netabolic di seases, negrodegenerati e di seases, or diseases
characterized by angi ogenesis, slUch as sol ipRunors, nel anonas,

gl i obl ast onmas, ovarian cancer, pancreatic c , prostate cancer, |ung
cancers, breast cancers, renal cancers, hepati® cancers, cervica
carcinomas, netastasis of primary tunor sites, nyeloproliferative diseases,
chroni c nyel ogenous | eukem a, | eukem as, papillary thyroid carcinons,
non-smal | 36el | ColpBustBERIaimBBIRVI! fbAR®a Tinyper eosi nophi li ¢ syndromne,
gastrointestinal stromal tunors, colonic cancers, ocul ar diseases
characterized by hyperproliferation“ﬂé&ding1to bl i ndness i ncl udi ng
retinopathies, diabetic retinopgthy, ar degeneration and
hyper eosi nophi | i ¢ synf rhefimat oif d afit hriffis,fastHim, chronic
obstructive pul nonary S LS+ N cel keni'8, or diseases caused
by PDGFR-a ki nase, PﬁGFRJﬂB ase| c-KIT kinase, cFM5 ki nase, c-MET

ki nase, and oncogenic forhrs,/ aberrldnt fusion teins and pol ynor phs of any
of the foregoing kinases, c&¥%ré%ing the step offadministering to such

i ndi vi dual a conpound of claim1. 44.The n%%TGHNoﬁﬁ@hain143, sai d conmpound
bei ng adm nistered by a nmethod sel ected fr the group consisting of oral,
parenteral, inhalation, and subcut aneous.

37.  Compounds of claim 35 having formula Ijj
(R16)m

o 0 X/ NN (R20),

N _N Ijj

H H ==
Z2B Z2B /
N X

257 NT(R20),

38.  Compounds of claim 35 having formula Ikk

(R16)m
0 0 ﬁ/\'(o |N\I/(R20)X
A ™
RIT%s ) _
/N\NX(FQO)V

39. A compound selected from the group consisting of N-(3-fluoro-4-(2-(1-
methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-N'-(4-fluorophenyl)cyclopropane-
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1,1-dicarboxamide, N-(2-fluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-
yloxy)phenyl)-N'-(4-fluorophenyl)cyclopropane-1,1-dicarboxamide, 1-(3-fluoro-4-(2-
(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)urea,
N-(2,5-difluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-N'-(4-
fluorophenyl)cyclopropane-1,1-dicarboxamide, N-(4-fluorophenyl)-N'-(5-(2-(1-
methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)pyridin-2-yl)cyclopropane-1,1-
dicarboxamide, N-(2,5-difluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-
yloxy)phenylcarbamoyl)-2-(4-fluorophenyl)acetamide,  2-(4-fluorophenyl)-N-(5-(2-
(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)pyridin-2-ylcarbamoyl)acetamide, N-
(2,5-difluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-N-
phenylcyclopropane-1,1-dicarboxamide, N-(5-chloro-2-fluoro-4-(2-(1-methyl-1H-
pyrazol-4-yl)pyridin-4-yloxy)phenylcarbamoyl)-2-(4-fluorophenyl)acetamide, N-(5-
chloro-2-fluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-N-(4-
fluorophenyl)cyclopropane-1,1-dicarboxamide, N-(4-fluorophenyl)-N-(4-(2-(4-
(trifluoromethyl)-1H-imidazol-2-yl)pyridin-4-yloxy)phenyl)cyclopropane-1,1-
dicarboxamide, and pharmaceutically acceptable salts, solvates, hydrates and

tautomers thereof.

40. A method of treating mammalian disease wherein the disease ctiology or
progression is at least partially mediated by the kinase activity of PDGFR-a kinase,
PDGFR-B kinase, ¢-KIT kinase, cFMS kinase, or c-MET kinase and oncogenic forms,
aberrant fusion proteins and polymorphs thereof, comprising the step of administering

to the mammal a compound of claim 1.

41. A method of claim 40 wherein said kinase is c-MET protein kinase, and any

fusion protein, mutation and polymorphs thereof.

42. A pharmaceutical composition comprising a compound of claim 1, together
with a pharmaceutically acceptable carrier, optionally containing an additive selected

from the group consisting of adjuvants, excipients, diluents, and stabilizers.

43. A method of treating an individual suffering from a condition selected from
the group consisting of cancer, hyperproliferative diseases, metabolic diseases,

neurodegenerative diseases, or diseases characterized by angiogenesis, such as solid
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tumors, melanomas, glioblastomas, ovarian cancer, pancreatic cancer, prostate cancer,
lung cancers, breast cancers, renal cancers, hepatic cancers, cervical carcinomas,
metastasis of primary tumor sites, myeloproliferative diseases, chronic myelogenous
leukemia, leukemias, papillary thyroid carcinoma, non-small cell lung cancer,
mesothelioma, hypereosinophilic syndrome, gastrointestinal stromal tumors, colonic
cancers, ocular diseases characterized by hyperproliferation leading to blindness
including retinopathies, diabetic retinopathy, age-related macular degeneration and
hypereosinophilic syndrome, rheumatoid arthritis, asthma, chronic obstructive
pulmonary, mastocytosis, mast cell leukemia, or diseases caused by PDGFR-a kinase,
PDGFR-p kinase, ¢-KIT kinase, cFMS kinase, c-MET kinase, and oncogenic forms,
aberrant fusion proteins and polymorphs of any of the foregoing kinases, comprising

the step of administering to such individual a compound of claim 1.

44.  The method of claim 43, said compound being administered by a method

selected from the group consisting of oral, parenteral, inhalation, and subcutaneous.
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