MONOCYCLI C HETEROCYCLES AS KI NASE | NHI Bl TORS RELATED
APPLI CATI ONS [ 0001] This application clains priority
benefit under Title 35 119(e) of United 5 States

Provi si onal Applications Nos. 60/564,842, filed April

23, 2004, and 60/639,178, filed Decenber 23, 2004,

the contents of which are herein incorporated by

ref erence. MENOCKCHIE HERTEROGYCLES ASOKEVASEINHIBITORS
invention relates to conpounds that inhibit the

protein tyrosine kinase activity of growth factor
receptors such as c- Met ,REBATERVARBKIQATIONS useful as

anti - er ents. The pharnaceutic COMPOSL,Li )
that o[BI s doRucelip RttorD bene BB 351 W) of Unitea
t r ent nBiates ProvikiGiRRAPSlicalibiNost HEIFGLSMIS Blled AW 2B, 2008, and
associ ated wth signal transduction pathways o
oper at PHEP% HiBollleh Recember 2842004, the pentents of whigh agdweedn incorporated
15 recgple@ishesuch as c-Met. SUMVARY OF THE | NVENTI ON
[ 0003] "The present invention is directed to conpounds
having Formulas | and Il as described bel ow that are
useful in the treatnent NYZYVR1
1Ir\~N-Ra 20 \n R (m)n@LﬁmmaﬁEE%A | Al
ori(an [eoea]t i OThis.invéhtish RILATE Eompyteiiaihet inkibit¥Rd Srofin tyrosine kinase
pharmaceutically acceptable salt thereof wherein: Rt .
i s H, 2ty of ot fastor weeniory uch as giVlefalbrapby making them useful as anti-
subst i ut& g " '

desiS | B dtddmnacheyd ’smgﬁfthﬁf’&fbeny Siprfst ek compounds are

aryl al kyl, aryl, substituted ar ,
subst i alsgt usefudinktba regtmehikofitideases, othes thancamer, athighnart associated with

het er os?%ganssﬁ&%ohtp%l%%yp gﬁe?e{ﬁ%g %ﬁghhgergv%[hof%.gt&l aid anti-angiogenesis

subst i
15  receptors such as c-Met.

SUMMARY OF THE INVENTION
[0003] The present invention is directed to compounds having Formulas I and I

as described below that are useful in the treatment of cancer.
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or an enantiomer, diastereomer, hydrate, solvate or pharmaceutically acceptable salt
thereof wherein:
R' is H, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, arylalkyl,
25  substituted arylalkyl, aryl, substituted aryl, alkenyl, substituted alkenyl, alkynyl,
substituted atkynyl, heteroaryl, substituted heteroaryl, heterocyclo, substituted
heterocyclo, heteroarylalkyl, substituted heteroarylalkyl, heterocycloalkyl, or
substituted heterocycloalkyl;



het er ocycl o, heteroaryl al kyl, substituted

het eroaryl al kyl , heterocycl oal kyl, or substituted

het er ocycl oal kyl ; each R2 is independently H, hal ogen,
cyano, N2, ORS, NR6R7, al kyl, substituted al kyl,
cycl oal kyl, substituted cycloal kyl, aryl, substituted
aryl, heteroary substi tut ed heteroaryl

het er ocycl ¢acksRib WQMWMGNQLQW NRR’, alkyl,

bst or
subst 1 PeEed Bl Sioblin SRhRAREY GofRle g Sbsiaed g, heteroary,
S. SO subytedhetéBR] Beteddcyclo, Nibstiuted hdt&eE3ER3 yalkyl, substituted

rovi de aj when, V| is.N. R.is an al ky] or

Cyel o FRgoL hordelpaloh o S RRAOEITE o N v

I s5sel ect edg{srcomNﬁscﬁpog NG, 20, 10 CRORY: - CR13R14- or

- (CRI3R14) INR=5 - " 1i sCQ1 q2; ’

ni sOt o4| fvﬁﬁﬁ%ﬂi pot(E8 & O movidest thatrwhen VR dNoR| isyn alkyl or
and W h N; pislto4, 15 R3, R5, R6, R7, Rs, R

and Rl are fndependently selected fromH, al kyI
substi t ut edNah&Wa;eabkmntypqndembsm bi Nt ed al kenyl

al kenyl , s it ycl oal kyl , substi t ut ed
cycl oal kyl %b l{“g%?)‘?t(‘i%%‘éqﬁgryl het er oary!

substit ut e¢@e¢mar Yk ,(CRhﬁtié.j[mw.sl 0, substituted
heterocycl 9; R4 | s sel ected from aryI substi tuted
aryl , hetelléf‘aq 12 substituted heteroaryl 20

heterocycl gq“; a%‘fab?qﬁéﬁéb enyﬁt(?% g%i‘gér%gﬁtliﬂk;andmozifx

provi ded t hat

subst iapdi#earebothiNbot h hydroxy and am do; and (ii) R4
i s not substli t 2d with NRSO2R- wherein Ris al kyl or
aryl ; (b)p 4 is pyridyl ,R4 is not substituted

wils h bot h m@cnsonﬁf RNRE, et %msz” areagdei;eﬁi%]eﬁﬂ) séléct&f'ﬁ-énﬁl{ a]kyl,

pyrlm it is not substituted wt and

are if éﬁ?f’é’r‘@[‘ya“é%ﬁ"e Sbstituted pikenyl, W@W? Ialk?ﬂyl GYCIOalk}'I

subst ishbtififled cycloalkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl,
heterocyclo, substituted heterocyclo;

R* is selected from aryl, substituted aryl, heteroaryl, substituted heteroaryl,
20  heterocycloalkyl, and substituted heterocycloalkyl, provided that
(8  ifR*is phenyl
(@  R*is not substituted with both hydroxy and amido; and
(i) R*isnot substituted with -NRSO,R- wherein R is alkyl or aryl;
()  ifR*is pyridyl ,R* is not substituted with both hydroxy and methoxy;
25 and

(¢)  ifR*is pyrimidinyl, it is not substituted with =O;

R’ and R" are independently selected from H, halogen, alkyl, substituted
alkyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, heterocycloalkyl, or substituted heterocycloalkyl;

30 R is selected from H, alkyl, substituted alkyl, alkenyl, substituted alkenyl,
alkynyl, substituted alkynyl, CN, NO, or SO;NH,;



al kyl, cycl oal kyl, substituted cycloal cyl, aryl,
substituted aryl, heteroaryl, substituted heteroaryl,

het erocycl oal kyl, or substituted heterocycl oal kyl; 30

R~ is selected fromH, alkyl, substituted al kyl,

al kenyl , substituted al kenyl, al grnyl, substituted

al kenyl, CN, NO2 or SO2NH2; -2 R13 and Rl14 are

i ndependentRY amkR ¥ ateidddpendentty sdlataigom Hahidggen, alkyl, substituted

substi tute kyl .. al kenyl, substituted kenyl .

al ky nﬁk}‘@ﬁﬁ sltityes "E‘fﬁ’{h ?]ﬁWiISB%ﬁumq ﬁg’ﬂ’é@ﬁ’%‘ﬁ?‘&ﬂ’ substituted
cycl oalylishikylahyl, sutsstbsdd drylt mderaélylll, sub3gkifddRteydaryl, hetetocc??cloalkyl,
substituted heteroaryl, heterocycloal kyl, substitute .
het er cEb#itged heterogyclqaligyber takegdegnther toformmpagpocyclic or heterocyclic

carsbolcr)égdggt?%amserocycl ic 5ring of 3 to 8 atons; A

IS se romonhe of the following: .nr .1l/' “nn
Rae Rae ResisRylectRhfroRzme BEthe foldwi@®4 J m . SS Rn N
Rle Rzs NR~- Rao N~ N Raj wherein Dis Sor O -10

m sCt 06; R16YY"R17, RIS, , R0, R1%Yit, R23, R24,RZ®R?®

Rzs, R26 B R8re R dent | yR® ¥d fromgd

hal ogen NR3{IR3} OR32, CQPR33, CONR34RB5,| SO2Raesa kyl',m ¥
al nte

substit utr yR'? cyeb0aNkyRZ subsi d cycl oalKytger
al kenyl , substituted al kenyi, alkynyl, substituted

al kyny¥hereleN, aryl, substituted aryl, heteroaryl,

substi t ut eg) %FS heyeroaryl, heterocycl oal kyl, or
substitute eterdcycl oal kyl ; R28 and R29 are

i Aflependenthis steléect ed from H, al kyl, substituted

al kyl, cychioa)ik uhsd Lbuted ey ckogbkybs arwh, .
substitute [a ll’?ﬂ% t’gtke# lt’ggeBhe% t’g fgrsrﬂngﬁécgﬁﬁ%dependenﬂy
cycl i Geletted Gorrdhaldges, NR* PR 0ORB, €0,18° ALONR> RS BB3R*, alkyl,

R32R33 R34, R35, and R36 are independentl|y sel ected
r om Rubsiisd alkylpeyclaglirl sebstiied avRlpplkyla plfkery) substituted alkenyl,

B i A G s o e
arlyl| | heieroaryl; hetesocysioplkyl, besubstsutied heternaipdodliyls ed
R? and R? are independently selected from H, alkyl, substituted alkyl,
cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, or taken together to form a
carbocyclic or heterocyclic ring of 3 fo 8 atoms;
R B3, R*2, R3, R* R, and R* are independently selected from H, alkyl,
20  substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl,
substituted cycloalkyl, alkoxycarbonyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, heterocyclo, substituted heterocyclo, heterocycloalkyl, or substituted
heterocycloalkyl; and
R*7and R*® are each independently H, halogen, or alkyl.
25
DESCRIPTION OF THE INVENTION
[0004] The present invention provides for compounds of Formulas I and II
defined above, pharmaceutical compositions employing such compounds, and

methods of using such compounds in the treatment of cancer.
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het eroaryl, heterocyclo, substituted heterocycl o,

het erocycl oal kyl, or substituted heterocycloalkyl;

and R37and R38 are each independently H, hal ogen, or

al kyl . 25 DESCRI PTI ON OF THE | NVENTI ON [ 0004] The
present invention provides for conpounds of Fornul as I
and Il defined above, pharmaceutical conpositions

enpl oyl0f@F]s ucEbeisrm Salkds herginadlongrot saqust afanotbenggounrefers to a

conpo ' . - 0) e

C or iRyt @k (R Ron e ST B8 coltal i Rm 118 12 carbon

r ef er sat¢ros enlessotieraise définal k Preterieh yityDgrandscing lodet alkgleroups having
radi c containing from,1 to, 12 carbon_ atons unl ess .

ot herfé%?a%gfﬂbagﬂ%fép 1 gop = 2 optipRelk subspigief st

al leyl wmw&soﬂ@uﬁ@m&twﬂ?&oaa&oﬁ b loRfps begubstituted at

al kyl group is an optionally substituted straight,

br anc &Y a¥ilablegojnt oE ettaghmentd Anatieybetanp substrutadpwitinanogher alkyl

group i ' d [akle nol f .

ot t acroms Q%ﬁ%?‘%ﬂ tt’é% gu%&técu Tk SeudJ o B fn BRI groups include

al ky| methyipethy, prbpy, iserfrepylacbutyl, tlsutyl, isbiaylcpantyl ghekyl, isohexyl,

group'y. ar | k s jnclude t hyl .. et hyl ,

pr opy Ih_,ep‘i% gpir %‘B’fﬁly ﬁﬁnﬁt P?zﬁr?f Q&J%Wﬂ‘yqﬁ’?g’gfﬂ"#l’ dﬁ"é’?’v t"%‘iie"yl

hay! , dodedytad the 1ike P EXtmpldrybubbtifRhi3 YhdhRRHL are Rt Minited to one or

2,2,4-trinethyl pentyl, nonyl, decyl, undecyl, 10

dodecyhore ghtheifolloving groups; eﬁ@sl, Waﬁ%mﬂp@kﬁn@wm

but  angeRRyi! il I |

groups: al kyl, cgsgfi})%sﬁfﬁw’?hggt er oc§}:&f3%4 %?F(?g_déﬁy3ﬂ%ydmxyl,

ﬁr IyI , |alm| ,eiilqﬂﬂljdh , alkhhh:ﬂ:lsc(, SGI{O%FHa-‘is ICR?]R,dCC(Oﬁl(, ,-OCX)le, amino, carbamoyl

al oa uc or roxyl, ~ al koxy,

A ko (RECOLR &0 GRONEIR), SromNHC R it (StBboR

anisno.[osuy barme terd “dﬁtﬁﬁ@'ﬂ- Hm-@%&% f dbofR

(-N ﬁg) or thiol ($11). 15 [0006]" The qHoflidr group refers to o

" al kemyfirocarberetadical straight branchedar tyolit camtaintgrfragn @tp 12 carbon atoms

refer d r radi eal. straight, branche r

cycl i %n% gtnl?glt E’lyen !gz § #Egéﬁwg%b?%&f%%cbgp%o P REOUBR ARpY so'be

| east solstitutad Eh@ﬁ{) tvailable point cfuthadiendan MEixenAi]d @ikﬂ)lﬁéﬁtuent_s for alkenyl

groups_nmmy.al so be _substityted at any avail abl e point

of at@Eﬁﬁﬁﬁﬁhﬁﬂ@%Eﬁﬂﬂﬂ??xﬁﬁggﬁﬂyﬁgﬁﬂ§-for al kenyl

gouPg0007F! Udtheliiasanlyndt BreBINER dr 3% pétt EPdnofeP RS F&'&s

[00071 #ﬁg ter%j'a kyn ?" hgrein along or ag pa#? % oa

ydrgeasbon redicalrstraigbt, hranched or cyclic containing from 2 to 12 carbon atoms
and at least one carbon to carbon triple bond. Alkynyl groups may also be substituted
at any available point of attachment. Exemplary substituents for alkynyl groups
include those listed above for alkyl groups.

25  [0008] The numbers in the subscript after the symbol "C" define the number of
carbon atoms a particular group can contain. For example "Cy.¢ alkyl" means a
straight or branched saturated carbon chain having from one to six carbon atoms;
examples include methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, t-
butyl, n-pentyl, sec-pentyl, isopentyl, and n-hexyl. Depending on the context, "Cy.¢

30  alkyl" can also refer to C1.¢ alkylene which bridges two groups; examples include
propane-1,3-diyl, butane-1,4-diyl, 2-methyl-butane-1,4-diyl, etc. "Ca alkenyl" means

anot h
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hydr ocar bon radi cal straight, branched or cyclic

containing from2 to 12 carbon atons and at |east one
carbon to carbon triple bond. Al kynyl groups may al so

be substituted at any avail abl e point of attachnent.

Exenpl ary substituents for akynyl groups include

those |isted above for al kyl groups. 25 [0008] The

number asstraight bebranthed cirhen chizindavinget logutiont carmm-epshgndouble bond,

the nu n ato arti r.

cont ai‘ﬁ1 g‘i??ﬁ‘fﬂg'o fﬁ@?ﬁ?ﬁ“ ?f%%#he@ c%%r al ﬁppmrpenyl
branc hﬁéprsﬁényr Bhtesl] Gestatyl; paitehyl) aud hg(eﬁylo rnepmmmgmtbx context,
carbon atons; exarrpl es | nc a th letEg !
propyl " 21-6§B<SFY! Walﬁﬁ‘ 1)7%“ ch ﬂﬁo Erpups; examples

buty! . e), SRR butedd) 4 ¥1EX Kbxene-1,6-diyl
Depyendllnﬁréla%n %qh% ggﬁl,ggaﬁgn 4 30 gllkyl can al so rene ¥

refer ¢to, i aliiyiyll meansstalghber biepshed casbasr haigchaving at least one

Gl R X (G

a Strabtﬁ?ﬂyl,%oﬂ?ﬁﬁﬁ&hﬁ@lmaﬂh&mgbal n having at | east

one car bon-carbon doubl e b? nd havi n fro s & species
SI x ca%‘@ﬁ] at dhe terayaypialigrt’] hegeip glane pias %@?ﬂpl asp

P@ﬁlﬁ lg%&]ﬁ ﬂmﬁﬁpﬁ&%ﬁlﬂon&eﬁﬁtﬁﬂ&ﬂﬂwﬁﬁﬂn or resonating
hexeny 1c0 en |ng on the context, "C2. al kenylg can

al so r dduble mdmet@emmwims Vihancaptdin e k i rings. Exemplary

0 e B RS 365l Dt e o

, 6- di yCycloslicfl.grovps mag bl yﬁbﬁh‘rutadmamr eafaflal:ﬂapcgtnlt of@ttachment Exemplary
branched car bon chai n havin t ast one
car bonSEbsHEEHs Wl P 8‘1‘?3%48“3%53‘8#.?]@1““{‘%0{‘%3 bploeca, syclyps ¥, B, or

al 9&rs; CeARHR AN, aBlits Bito, cyhSMiaY, lalicylibiioyd any of the
and hexynyl . f) Thé term cycl oal kyl " herein al one
or as sdnsitlt@ﬂn abyve fgr alkyl groypeci es 10 of al kyl

cont ai fr f anoth

al terngq(ﬁﬂh OIIH g%%'g ?]‘l?mé'aopou bongmaget V\lHI:éea?] %g?b%nr? o Eroup
at ons. déﬂotdim:ya]kﬂ Igfolaxpl’as tlesoribeld aﬂ:oxlrdll;)on{dﬁ?ﬁuo@;mpbcmteplhnkage (-O-)ora
groups i ude cycl opro cycl obutyl, cycl openty

cycl ohé‘ﬂg{‘hng‘éﬁé 940 °‘£‘¥'€1 Cycl oal kyl groups may be

Su%t 'g 187 alTHR RPN Aly 1R Do RGI" NereR aléﬁetcﬁ@abﬁﬁﬁbf another group

substltuents i ncl ude one or nore of th
foI I omﬁn@t@ra@mﬂ'@xy E@Iupgemdedglugpghaascaﬁaougl( gl‘Ola? &ga@goxycarbonyl radical

hyd | K
a|yk;,|o;(¥ﬁ fgpa f?ﬁ%ﬂeaﬁéa&l . Ili e the s 1star§irﬁght or branched
above g aﬂﬂyksthumwmmmﬂm]heﬁmmems al koxy or

ralkyl t[(;]({lgl]l h er AL 6‘!aaﬁq"ﬁ:ar%onjﬂ§ hggirntalo%g of;'m OL 3¢ of edother group refers to
25  an alkyl group bonded through a carbonyl group.
[0013]  The term "alkylcarbonyloxy" herein alone or as part of another group
denotes an alkylcarbonyl group bonded through an oxygen linkage.
[0014] The term "ary]" herein alone or as part of another group refers to
monocyclic or bicyclic aromatic rings, e.g. phenyl, substituted phenyl and the like, as
30  well as groups which are fused, e.g., napthyl, phenanthrenyl and the like. An aryl
group thus contains at least one ring having at least 6 atoms, with up to five such rings
being present, containing up to 22 atoms therein, with alternating (resonating) double
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denote an al kyl group as descri bed above bonded

t hrough an oxygen linkage (-O) or a sulfur |inkage
(-S), respectively. 20 [0011] The term

"al kyl oxycar bonyl " herein alone or as part of another
group denotes an al koxy group bonded through a

carbo ggup An al koxycarbonyl radical is
repr es%‘i‘tjg W§en aiacercathon atomsoppabledistereatarne Ayl Ewoups may

is a I
cycl Ochs BnAlly bet b%ﬂ&ﬁ%ﬁﬁg ?%egt?ryx}mr@[gg%lki?[ %Hﬂxgt but not limited to
"al kyl l@é\tragom}ky‘l aleonceyj by dedxyartency aoartamoyl, alkybmaﬂgmﬂ nitro,

oy borifeloRy, Rt aibihe, Mool RHt bt i, alst SO

heﬁeldhﬂ#OnazmkmﬁQMpart of anot her group denotes an

aIkyI nyI roup _bonded through an oxygen |inkage
[0014] Tﬁfr o ygrylafiak @Fnﬂ“éllkg‘n &eigin apeaes pet of amothe group

anot h %n%@b@ar&?ér@ﬁﬁastcﬁscdﬁg&‘%@@ bbixe Ehlgh%:'\fl ad 1 g]r']oalp, as described

aromatic rings, phenyl , substitut
t he Ilﬂbe"e a&ﬂd qfaasragﬂybmmmzsdrgeo@used e.g.

napth Ilke ou

Thus dosd' O gy SR o ey refers o
atloms Amﬁmhnmmnﬁ@;fmouﬂlm@hbsmﬂ@ﬁmﬂb Bhe6t b 86N fituents, which may be
contal i n c,p 22 atons therein, wth alternating

(1 es or Pt 0F e Sceaplaarctrialinh akPad cHioTsh eyl

at 0TS Heferduey AR Syc Eﬁfda&srp Efclotéie}f&aﬂ%ﬁﬂkﬁs 1, cycloalkylalkyl,

one Oor nore gro

optionally be subst it ut ed
i ncl u@ﬂ@gﬁ% bydaalid, mlkouyalkyd, thimalkmg earporgil k;yd:a,rbmdyk Ghyse

hyd

a?/kggy oxy, 5?% uoroneggaé{am‘% ) %’; ?‘ﬁ% ,YQ%%,"RYI"”IYI
héf er cabsyikyents\setrmt harkikyln s&‘él@bﬁbo&n(ems ~th®amibo gZdups @fe substituted
thiol. {hog-éb The&'&"’%‘lﬂ] ryl or "aral kyl" herein

al one 8 6‘! @ pr Ngarhame dgrivativgs

gr oup [6 7§ €S CTtickgrth ‘GlRYsrIondes aicl% Qy&lba@fbﬁbgtﬂr a%r%ﬁ refers to

group, as described above. And exanple of an
gr oup Sristiftedangdymsuhsiiyted afobgig]S of enamyened: Iammmc'hc groups, 9 or 10

her ei r.ar fers to

"o oA Uilycio il ol 1B MR BB Elclpd fhich have a

W20 h drast ame heterpatonb(,iSt ardDtis at ledst 61h3 dfah{e 1)6ps. Bach SRS the
feren such as, a yl al kyl, al kenyl

d | kyl I,
g{ Ky L]%?teroﬁ’é’ﬁ g’f%‘ @El)éf,efpgf gqn@ptam orie or two oxygen or sulfur

cyclo E@hﬁraﬂéﬁokﬁ'bm cfab! & RELLIBH SR AOphPIrtVilled BHCHO Ptal S¥inber of
cycl oal kyl al kyl , hal oal I cyl ;7 hydroxyal kyl,

al kox eipiegtomsiin pashiriogis fourriessyahd eachcingthex stileasToresarbon atom.

The fused rings completing the bicyclic and tricyclic groups may contain only carbon

25  atoms and may be saturated, partially saturated, or unsaturated. The nitrogen and
sulfur atoms may optionally be oxidized and the nitrogen atoms may optionally be
quaternized. Heteroaryl groups which are bicyclc or tricyclic must include at least
one fully aromatic ring but the other fused ring or rings may be aromatic or non-
aromatic. The heteroaryl group may be attached at any available nitrogen or carbon

30  atom of any ring. The heteroaryl ring system may contain zero, one, two or three
substituents selected from the group consisting of halo, alkyl, substituted alkyl,
alkenyl, alkynyl, aryl, nitro, cyano, hydroxy, alkoxy, thicalkyl, =0, —CO,H,
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substituents may be further substituted with a
carboxylic acid, any of the alkyl or aryl 15
substituents set out herein. In sone enbodi nents, the
am no groups are substituted wth carboxyl or
carbonyl to forn1N—acyI or N—carbanDyI derivatives
[0017) The term "heteroaryl" herein alone or as part

of an otw(eﬂ)ldrﬂfﬂ@z aliefleo+E(=t)alkgl iyl béreyl, ah@hylethyl phenyloxy,

unsubstlt ed aro cI|c N
gr oupsP heg ’fﬁchﬁﬂbﬁbéﬁmﬂd&}ge&fq%’%b%ﬁﬁ °°a ﬁerfiryf gNR'R?,
14 WEYUQ?(E@@NRFR’C}LGUZNRQK’O UpB-OYNECR ™ havre O, R20-NREH-O)R”,
one het eroat om (O or in at | east one of .the

ri ngs. SRR :rPgldom BER’ e‘th@iewaqaylp ofR o %’aﬁﬂ%ﬂeamﬁlgntbv selected
het =
oo 28 B0l Ak Blhsfatiiiol Ha Y GRRA Gr 1o K fogpter form e

t hat thwero@bhalorrlnmyrlmﬁag heteroatorrs in each ri ng is
f our ach r| n h S l,east ong carb

at om Olrﬂ#wésf u §ﬁn? Wﬁ’é"ugf By&or & AL pyrazotyl,
tricy Cﬂ’}*r&ogﬁﬂuﬁﬁdmm caaamym diesiyl, Eﬁid@ﬁl?l iﬁaﬁﬂﬂmaﬂﬁﬂolyl

may be saturated, partially saturated unsat ur at.ed.
The niieotBigas! yhﬁawﬂ&war,mﬁolmmlmqyyw yl, pyridazinyl,

oxji Zgy qﬂﬁﬂ% it rogen atons nmay optionally be
quiaternl ze teroaryl groups which are bicyclic or

t ri cyclopt9]nus Exemplarydecyslic hﬂas&ryl gmups intlige mdolyh benzothiazolyl,

rin r fuse ngs,. r i Co.

or " nortezdieay gt iRl beBtnn] R B B Bl
at  anyisggtiadliakl, Bendirhidagsiyl, Befnzq@lhbgn ﬁ:lbhaingnbaizoaﬁmyl chromonyl,
ring. The heteroaryl ring Sé{l}tflem may_.cqnt ai nhﬁero

one t ymsFnyly bengopaanyd qinnginyl squingxalinyd Judszg il pygrolopyridyl,
%Je o yﬁ%ﬁgflﬁfnkp Qi frofRfolyR |té‘tié.'hyd.r§§tﬁﬁ$lhgrl‘ hmakily! .

my!, nitro r oxy alkoxy
t h| oal [003}0] OExexﬁmZﬁr mcﬁ;hcﬁgw@ﬂl gpo@p}gmg]mﬁybarbazolyl benmdoiyl

oheny e dRSb AR e SR ol RGP AT

het er 0[0921]9 irat mahéthmcmc Rig" herem alone or as part of another group refers
-C(=O NR R', -CO2NR R", =ONR R' ﬁ
NR O 4®)amtable sabuaaierd QED m%lauw‘seszﬂqmonwe &fipe sysis epntaining S to 7

R o@NdiiE méRb o b yftﬂ:ﬁ’ afiRe %efe%ﬂ"ﬁtbﬁgﬁlﬁggéﬂg sulfur and/or

al kyl, substitute and cyc , or R and
t oget hexygém Preferablyed heteroyyslio ring 1shaei m@membelred mepnocyclic ring and

o RS B AL 0l e Bl o i

oxazol Phe, heeara@ahcl hng hiap baaﬁtidﬁhﬂy %Biﬂﬂfbﬁﬂhmh means that the heterocyclic
t hi adi azol yl

isot hi,azol yl, fur hi e
oX adi a"ﬂﬂ By B‘b abwcgfg,n?ﬁn: %ﬁé taﬁ:ie(ﬂq%ﬁgsmons by one or more
PY$s daghaps mdependently selected from alkyl (preferably lower alkyl), alkoxy (preferably

lower alkoxy), nitro, monoalkylamino (preferably a lower alkylamino), dialkylamino
(preferably a di[lower]alkylamino),cyano, halo, Paioalkyl {preferably rifluoromethyl),
alkanoyl, aminocarbonyl, monoalkylaminocarﬁonyl, dialkylaminocarbonyl, alkyl
amido (preferably lower alkyl amido), alkoxyalkyl (preferably a lower

30  alkoxy[lower]alkyl), alkoxycarbonyl {preferably a lower alkoxycarbonyl),
alkylcarbonyloxy (preferably a lower alkylcarbonyloxy) and aryl (preferably phenyl),

said aryl being optionally substituted by halo, lower alkyl and lower alkoxy groups.
-7-



10 triazinyl and the like. [0019] Exenplary bicyclic
het eroaryl groups include indolyl, benzothiazolyl,
benzodi oxol yl , benzoxaxol yl, benzothi enyl, quinolinyl,

t et rahydroi soqui nol i nyl, isoquinolinyl,
benzi m dazol yl , benzopyranyl, indolizinyl,
benzof uranyl , chronnnyl counarlnyl benzopyranyl

ci nol i ﬁ&ﬁmplmfﬁmbdletﬂﬁwycm ringsaud l,'&b};azplyla irgidegn)iny Hﬁhﬂzobﬁﬂ

e AN A0 S

gr oupstrianayli@iee hasrbeyolit yihg niag be aithehyd to the parent structure through a

o nePeR P ek a6y Pepaprrdt e eioRi Bebegilsip e sabe

rim" S|kl al one or as part of another group refers
to a stable, saturated, or artlaII%/ unsat ur at ed

monocy@P&2]r i nah%m ‘heteroptom” mqqgs@ er N, sejegtedliongn independent basis.
nb
DT Rl 0L 051 AMIS b3 Gl AT ISHRELETs Lol tohave

het er othy hirdrogeni ategm tcssatisfy the véleneesrber ed nonocyclic ring
t ons, sel,ect.ed

d t t
from bk gen RO Ematesral ot Mefi e © SRrtire bR dipne or odine

rimng nRleckd oflRhiiidpéddentbalist i t ut ed \Nhl ch neans t hat
the heterocyclic Tring may be substituted at one or

nore si#824l t u{ﬁ@@nefmﬁgﬂqd@sqmlwgnwm thisy meguss that the group

?g% Pslg PIEQ??&%@H pfe%r e? turﬁ%b Hﬁﬂ\ﬁe@ﬁﬂgé E{)t% ?l’ro@é?:ltéﬂ site. Suitable
3: ;{ E me @'S"ll}ﬂlfblrthe (:qnnprhmdmhﬂ the prebentvinvemticnywidlrtieredognized from

di [ | oviBF PEFR A cﬁtbgn%gégl% AeFPR thealpgglofgwl in the art, and with
( preef efefddnte td Stind@édaBBbEVKs) such ad GRBAY IT. Waddal ORASR@VY Groups in

nmonoal kyl am nocar bonyl , di al kyl am nocar bonyl , al kyl
am do Qrgasicayathesis, Voues NaY d§9%1mi do), al koxyal kyl

(P 900 2l s O s ) e

al kyl c[ﬂﬂlﬁjnyl Switab{eprxeiplea bf salta of M/eompdmmk mt;hmytodhqhvention

ot i ori {REBEF piskeh gt eitytREe Hrd e rufas

al 200X yméth@iend fonate,/mE A HuRarad, adUsibsptite rSaRy Ghidh aié Qblitable for
are isoxazolyl, imdazalinyl, thiazolinyl, inr

dazol i Rhﬂﬁ{-ﬂc?u%i} Y55 pmt which ¢as| hewmployﬁ‘;srfamampkp, fog 2herigolation or

pi peri itk o

het eracyclic ring may eag%toggh&légkj ﬁe par & acceptablesalts are also

st r uctinelededar ough a carbon at om or through fany

2 ? ;S{ 3‘35??5 ? I E{qh e?r'@f Ehe %% lﬂvent'iglnaéen{peﬁgeusl ctorsnpound% having Formula I or
25

f\r Ry }’\r "

| F
A ] A i

or an enantiomer, diastereomer, hydrate, solvate or pharmaceutically acceptable salt

thereof wherein:



[0022] The term "heteroatont neans O S or N, selected
on an i ndependent basis. It should be noted that any
het eroatomwi th unsatisfied val ences is assuned to
have the hydrogen atomto satisfy the val ences.

[0023] The tens "hal ogen” or "halo" refers to
chlorine, bromne, fluorine or iodine 10 selected on

an mdepencte‘m‘gl-p §sub[sﬁtﬁ&d]alldﬂ1e§1d6alkylrmbmmdcgﬂoﬂlﬂpﬂaryla]kyi

|sterma rotected th| hat the
in nmociup M 'egé'gﬁ%[h%]km L,
at thegg %a*aﬁgnﬁ e%ema'?w E@Eﬁt%tedl&ét@fcﬁﬁy‘l,l Ilﬁl&r@dy@lépﬁlbﬁﬁﬁed

t he COI’TpOUﬂ resent i nvention

r ecogrlisterdeyickep mwmhqu&yégebmqut@m@kyb arterpgyelpalioyl, or
account .t in the art, and with 15
re?sgre &’gnbttngdgf’%ﬁogg&%ageﬁ(t books, such as Greene 2’
et al., ProdaekRF wendspendently H, MWW@@RSNR

L ot bR SABOE E%t@t%égﬁyl —

Sui t abyfsGridhRbadf, Reikdcyeld] subfituied ERtetsbstto, agllyllisalpstituted

to the invention With i norgani c_or organjc acids are

hy dr ocrylatiytideterpeselotikd mrgubstiified heterocysly

mej hanesul fgn fgtgag Ophosphat e.

Sa*(rs whi chﬁasfaée) ung&h?é%l?e for’ @ gl}cr:rgiﬁeiutl cal uses

but whi ch cWris NB eorp{@RER® )p#pmvmmatwheﬁUMNhB is an alkyl or
|solat|o§ﬁ purification of free conpounds | or 11,

t heir P¥F eutically acceptable salts, are also

i ncl uded. [ﬁp&@xh&m&@mﬁ;ﬂ?oaﬂ -ant i nvention
conpri ses conpounds havi ng FormJ1 a Il or 25 11: (R2)n

R3 (R2 R3 Yis selegtad from O A 11 or an

en?gwtl omer, %ﬁys{geogpé%][{ dagiﬁ?eﬁ_t sol vate or

phar rmceutl cally accépt hereof wherein: -8
Rl is H al kiglo,toQubstituted al kyl, cycloal kyl,

Sunet 1t SIS o o FHIBLELED .m0 216
substi thi Rdardbk@ny: . al kynyl,
pisito4;

20 R3, R, RS, R”, R®, RM and RY are independently selected from H, alkyl,
substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl,
substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted beteroaryl,
héterocyclo, substituted heterocyclo;

R* is selected from aryl, substituted aryl, heteroaryl, substituted heteroaryl,
25  heterocycloalkyl, and substituted heterocycloalkyl, provided that
()  ifR*is phenyl
@  R*isnot substituted with both hydroxy and amido; and
Gi)  R*isnot substituted with -NRSO;R- wherein R is alkyl or aryl;
(t)  if R*is pyridyl ,R* is not substituted with both hydroxy and methoxy;

30 and
(¢)  ifR*is pyrimidinyl, it is not substituted with =0;

-9-



substituted al kynyl, heteroaryl, substituted

heteroaryl, heterocyclo, substituted heterocyclo,

het er oaryl al kyl , substituted heteroaryl al kyl,

het erocycl oal kyl, or 5 substituted heterocycl oal kyl ;

each R2 is independently H, hal ogen, cyan, NO2, ORs,

NR6R?7, aIkyI substituted al kyl, cycl oal kyl,

substi t ut e®’ @dmb%rkjddep@dydﬂy sbusﬁﬁbmwgph,alkyl substituted

Qﬁtbgltr |a?‘9¥’e°§f ]Hé#g'f 55 E"%%ﬁt %fﬁﬂyﬁh ?ﬁﬁﬁ%‘%ﬁﬁé&fl&m&rﬂ substituted

aryl alﬂeberoarﬁeﬁaére@;wau@i, oY kubstited bBtdcytibalklyl;
het er ocycl ogl ky |s O, NRB, . NRBCHzZ, S, $O . 502,
or CRORl o; R/ }%CW Pl Hy 'PRB%‘P%%% stifyed alkenyl,

V iss I W and X are
I')!rngﬁgn g en sﬁﬂn&é%lnypmm 3blviL,;

each ent | is selecCted fromOQ

and NR12; @d& 4 aGrRn@pendently seleqtedFiaRH, haluges alkyl substituted
lisGo

i 1 APl P en Pl ed ey ygloplpr, substted
and Weyeioalkt, bryNsutined del, Hoterdy R8ubsiinsedibtectiiyl, Btcocycloaliyl

R11 and, R15 are independent]y sel ecte

f
bt PG POy AL gt ok ISR (e SREY e O héterocyclic

al foy N¥ng oF8RS Biatdth£d al kynyl cycl oal kyl, substituted
cycl oal kyI aryl, sSubstitut ed aryl, het eroaryl ,

substi tut edkhépbﬁted\ﬁytnonew@tt@ﬁd@@h& substi t ut ed
heterocyclo; R4 is selected fromaryl, substituted

aryl, hetero yI substlt ted heteroar , 25 R% R2
het er ocy ck! ut ed h&& *bai kyl ,p

provided thgt |f R4|s henyl (|)[R4|s noR“-@ [ m>
substituts R‘ﬂOtth‘y KG 2%and af do? Nand (ii) R

IS not substltuted wi th NRSOZR— wherein R is al kyl or
aryl; Whesinif R4 is pyridyl ,R4 is not substituted
with both I]ygré)&y and met hoxy 30 and (c) if R4 is
pyri m di nyl, i S not substituted with =0;

15 mlsOtoé

RS, RY RE¥ R R® R¥ R% R® R¥ RZ, R? and RY are independently
selected from H, halogen, NR*R*, OR*2, CO.R¥, CONRMR™, SO;R, alkyl,
substituted alkyl, cycloalkyl, substituted cycloalkyl, alkenyl, substituted alkenyl,
alkynyl, substituted alkynyl, -CN, aryl, substituted aryl, heteroaryl, substituted

20  heteroaryl, heterocycloalkyl, or substituted heterocycloalkyl;

R?® and R are independently selected from H, alkyl, substituted alkyl,
cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, or taken together to form a
carbocyclic or heterocyclic ring of 3 to 8 atoms;

R¥® R R¥, R® R R¥, and R are independently selected from H, alkyl,

25  substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl,
substituted cycloalkyl, alkoxycarbonyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, heterocyclo, substituted heterocyclo, heterocycloalkyl, or substituted
heterocycloalkyl; and

R¥and R? are each independently H, halogen, or alkyl.

-10-



-9 RO and R10 are independently selected fromH,

hal ogen, allyl, substituted alkyl, cycloal kyl,
substituted cycloal cyl, aryl, substituted aryl,
heteroaryl, substituted heteroaryl, heterocycloal kyl,
or substituted heterocycloal kyl; R12 is selected from
H, al kyl, substituted al kyl, alkenyl substi tuted

ailc az‘yd Rl 5 18 kkO¥hboditBSs bf Mk pebsadt Immmlmn, RNijs dNabsituted or
SO2N 3 and R14 are independentl FF;lcted fromH,

hal og@nsubamm phwbsswh 8% fepropheryl, a s S @ied|or unsubstituted C; to Cs
subst i ed al ke@éf!
hsaab tl’ut e(f Ewcayf"hcf%m HstitttACAb bﬁ'?rfw:loalkyl such as

cycl oa aryl, subs i tuted
ary|,chﬁbhﬁ@&ﬂﬂdﬂﬂquhdiltuted heteroaryl

e ULl W SRR b e PR BATRNSAIR M o o i

10 ri rlﬂlo%én,%rhﬂo Al Ons; A is selected from one of the
foll owi ng: . JU. R28 R29 R16 Ri ﬁ:naﬁ bstituted
N Rze{oﬂ?rw Inﬁvmmemlesdlm&ts REthe paggent nﬂow% Agppionally su

oa RALCTA S e ilen S RATEY, B3ip FES i
H, halpgtidinond\pRRARAH, of3BD}idI02R33, CONR34R35802R36

ot Nl bl b o v

subst it QECRHONYlis O- N, and s rc;m"twt mrt~ 4, and R"
heteroaryl, substituted 20 heteroaryl,

het er ¢ag edc éikyl or substituted heterocycloal cyl;
20 0 SRS St A b i
cycl Oéﬂubwuﬁedpyﬂdmmmnmne Mre}n the gubstitueatis abiyb alkepyl, alkynyl,
1040 rhr%lgg nriioa bl Sl AR RRITIAE I ClOpROONRIR®, or
i ndepegg Pr¥ewhatia®’® mif ]kf,l, '12,|<BfP and B3 arelistependendy H, lower
Sundt .at@clew”é'm 3wt ek bifropipon amindAleSY Httoali, substituted
cycloalkyl, heterocycloalkyl, substituted heterocycloalkyl, cycloalkenyl, substituted
cycloalkenyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, or NR®R*
20  form a heterocycloalkyl.
[0033]  According to some embodiments of the present invention, A is a pyridine
substituted with -NRYR*%2, NRPCOR¥, -C(O)NR*R*, halogen, C; to C4 alkyl,
optionally substituted with hydroxy, hydroxyalkylamino, alkylamino,
aminoalkylamino, ot heteroarylalkyl; or -C=C-R%, -C=C-R*, wherein R and R* are
25  alkyl, hydroxyalkyl, aminoalkyl, cycloalkyl, heterocycloalkyl, -C(O)R*", -NR¥CORY,
aryl, or heteroaryl; or the pyridine is substituted with aryl, such as phenyl, which may
be further substituted with CONH,, methyl, aminoethyl, hydroxyethyl, -
CONHCH,CH,NHCH3, or CH,CONH,, the pyridines may also be substituted with

pyridyl or piperidyl groups.
30 [0034]  According to some embodiments of the present invention, Aisan
optionally substituted pyrimidine. Preferred substituents include NRYR®, or

-11-



substituted cycl oal kyl, al koxycarbonyl, aryl,

substituted aryl, heteroaryl, substituted heteroaryl,

het er ocycl o, substituted heterocycl o,

het erocycl oal kyl, or substituted heterocycl oal kyl;

and R37and R38 are each independently H, hal ogen, or

al kyl. -10 [0028] In sone enbodi nents of the present

i nventiyRFCORR Shéte RIS hid RFafchroferably 13 bbbl ird®R* and R are
phenyl, such as fluorophenyl, a substituted or
unsubgreferablgdioratkd- C4  al kyl, such as nethyl, or a

subst i tut eg, or. URSUDSEH SOk Chs biYoRnC UhRbIY have SR lTowing
as cycl ohexyl™ or cyclopentyl. 5 [0029] Tn sone
enbodiferamdsIDf t he present invention, R2 is Cl to 4

al kyl, hal ogen, or hal gal kyl. [Q@30] In sone

enbodi ments of the pre&eh
substituted phenyl, or a
contai ni ng heteraryl group|stcpt as . pyrigyl,
pyri di none, pyrroolyl, lidyl. 10 [0031]
According to one enbodi nent of the present invention,
Bis O NHCH2, CH2 or @GH OH); Ylis Oor Sand Z is
-CR13R/ 4 or -NR s wherein R13, F\ﬁ4, and RS are each
H. [ OG3idteid n some enbodi nents of the present

R A R e AT RN S S A
al keny3H, or tF;RY BB nd TS OQRISK T soheémbatiniedtgak Ky C; to Cr

- NR39COR40, -NR39C(O) 2R40, - NRALRA2, or ) NRA3R44, .
wher eicsiclpally, substituterhan upmbstitated pheyl, cSéSE Whereihn s 1o 3,

' ) I ; ! iyt . -
TSPt Ol e om0 o

inventiion,_ R4 is optionally
't rogen

’oX
" subst iG(M#aH;. cycl oal kyl , heterocycl oal kyl, substituted
het er ocycl qgal kyl | oal I [t ut :
cycl oal kengﬁl ,So%? VF&}/‘%H%% ﬁ%gﬁ S“’z‘?%@%‘l“k’ét gogno%?ru)l}fk, have the following
subst ittt FHet@sparyl, or -NR43R 20 forma

het erocycl oal kyl . [0033] According tqQ some enbodi nents
of the present invention, umis a pyﬁ?din% substituted
with NRALIR4A2, -NR39COR40, -C( 4 Ral ogen, Cl to
C4 alkyl, optionally substitgted|jwithl hydroxy,

hydr oxyal kyl am no, al kyl am nos=x 'noé?kylanino, or
het eroaryl al kyl ; or -C:C-Rﬁé, -C- G R46, wherein R45
and R40 are A v

15  wherein R? is halo or H; R? is H; R* is optionally substituted phenyl, optionally
substituted pyrazole, or optionally substituted pyridyl, pyridinone, or pyridine-N-

oxide.

In one embodiment of the present invention, compounds are of the following

20  formulaV:
(Rz)n '[:11 14413 “
\/ | "Ry

~-12 -



25 al kyl, hydroxyal kyl, am noal kyl, cycl oal kyl ,

het erocycl oal kyl, -C(O R47, -NR39COR40, aryl, or
heteroaryl; or the pyridine is substituted with aryl,
such as phenyl, which may be further substituted with
CONH2, met hyl, am noethyl, hydroxyethyl, -
CONHCH2CH2NHCH3, or CH2CONH2; the pyridines may al so
be substituted with pyridyl or M peridyl groups 30

[ 0034] Accordlngto some errb ijrents, of .t SE0L4 vvrimidi

i nventhetsin B $§P€\?1151115E¥‘Wcﬂ7é’b’ Wﬁbﬁ??&?wﬁﬁ S" {76 gyrimidine or
Pref er 1 Rl dre’ Rﬂ&HGftogeﬂhérmththecarbon
-NR39€§5%§22%%H§\}1{2{S% ' &SRZare pr ef greably H or. met hyl

and ReOwhich tHRg awmaclpndefbm amro;oaﬂwl, GhchasigyPlopIoRyy ne

TR, ST ol e o
oy o S iRt By Sinilisterag an b fgeddr sl emontan
or CFafioatye uasl%mt @ﬁqupg“% gorgiilis) G Jhas Bttt dn sothe
Ris gﬁ;b%&fngé K}ﬁl‘oﬂtﬁk’@ﬁieﬂ{oﬂ&‘&d:&fmg a proliferative disease via -

unsub eny (CH2)0-R5 whereipn nis 1 to
3,10 siRaflaion bf Mstiisesethy taému@stermgste B g s Spfasyip need of such

S iy S SRSt P L Tt v
the f QloBiiafen (srilbukaushorseduantially) Sith Fieyst ope other anti-cancer agent.
In a preferred embodiment, the proliferative disease is cancer.
[0036] Certain compounds of Formulas [ and II may generally be prepared
according to the foliowi.ng Schemes 1-14. The compounds are synthesized readily

15  using synthetic methods known to one skilled in the art. Solvates (e.g., hydrates) of
the compounds of Formulas I and II are also within the scope of the present invention.
Methods of solvation are generally known in the art. -Accordingly, the compounds of
the instant invention may be in the free or hydrate form, and may be obtained by
methods exemplified by the following schemes below.

20 [0037] General routes to the pyridine and pyrimidine analogues described in the
invention are illustrated in Scheme 1. An appropriately substituted pyridine or
pyrimidine 1 can be treated with functionalized phenols 2, 4, and 8 in the presence of
a base, such as sodium hydride, sodium hydroxide, or potassium carbonate, to furnish
the desired ethers 3, 5,and 9, respectively, Removal of the acetarnide protecting

25  group of compound 3 with agueous HCI in methanol provides the key intermediate 3.
Alternatively, aniline § can be obtained from compound 9 via reduction of the nitro
group with either zinc dust and ammonium chloride or Adams’® catalyst (platinum (IV)
oxide) under hydrogenation conditions. Analogues 6 and 7 can then be prepared by
acylation of aniline 5 with, for example isocyanates, acid chlorides or by treatment

30  with a carboxylic acid and a coupling reagent, such as: benzotﬁazol-l-
yloxytris(trimethylamino)phosphonium hexafluorophosphate (BOP reagent),
bromotripyrrolidinophosphonium hexafluorophosphate (PyBroP), O-(1H-

-13 -



\' I 0-J>N'R4A 0 A IV 15 wherein R2 is halo or H R3
is H R4 is optionally substituted phenyl, optionally
substituted pyrazole, or optionally substituted
pyridyl, pyridinone, or pyridine-N oxide. In one
enbodi nent of the present invention, conpounds are of
the following 20 formula V: {R~~\ H1913 H ~ NNR

- oy A mpcte iyt itk pbcT )

cycl oal kyl ; i's" optiona substitu rimdi r .
ri dFenation of the apEbiares o5 6 M= S BES cgh e pepamplighed by treating

el t hey {1a0% HAIELBGEND LiRE AR Mocaehi o t hey

are aftachd tﬁor %yc a yfu, such as cyclopropyl. 5

[0035] The invention also provides nethods for
treating a proliferative dise ch as cancer by
adi ni st eri ng to a mammal i an S@Mlii n need of such
treatnment an effective anmough, of @?&orrpound of
fonnul as | or{ﬁg, as defined ab n anot her

BB

enbodi nent, HiEi on pr oyt a nethod for
treating a proliféerative disease via nodul ation of
Met ki nasp—by* A ing o ja mammal i an species in

need of spch 10bsseeat nent an ¥ffective anount of a
conmpound pf formulas | or U, #&s defined above, in
conbi nati pn (sinultaneously or|seq Lally) with at

| east one| ot her anti-cancer ag ﬁ'ﬁ?q,ﬁ%ebg pr ef efi Nz v,
enbodi neny, the proliferative {lisease is cancer. \IJ: \g/ R
[ 0036] Ceftain conmpounds of FoY¥nulas | and 11

general 'yl be prepared accordgg to the foll O\A{Kriqr

Schemes 1414. T(QZE corrgl?unds ar ep€yrthesi zed re gquly

2 .y
f\\. HO 4 I\)‘QT acylation or or

) - | y J thiourea formation . .

N Rt
1 s Y

Zn, NH,CI S

MeOHTHF IJ
N
7

or
Hy, PtO,, MeOH
(Rz)n = Noz
®ny . _NO, \‘
Ngm/ >
% 8
base (tJ
N

T =CR¥orN
L = leaving group, such as a halogen or NO;

[0038]  The two different regioisomeric aminopyrimidine analogues 14 and 19 can
be prepared using the synthetic routes outlined in Schemes 2 and 3. PMB-protected
aminopyrimidine 11, derived from commercially available 2.4-dichloropyrimidine

10 (10, Aldrich), can be converted to ether 13 via aniline 12 using the same chemistry
outlined in Scheme 1. Removal of the PMB group of 13 can be accomplished with

trifluoroacetic acid and anisole to generate compound 14.

-14 -



15 using synthetic nmethods known to one skilled in the
art. Solvates (e.g., hydrates) of the conpounds of
Formulas | and Il are also within the scope of the
present invention. Methods of solvation are generally
known in the art. Accordingly, the conpounds of the
instant invention nmay be in the free or hydrate form
and may be obtained by nethods exenplified by the

foll owi ng schenes bel ow. 20 [%ﬁﬁggeral routes to

the pyridine and pyrimdine a described in the

invention are illustrated in Schene 1. An Ry _NH;
appropriately substituted pyridine af (Rz)pyri m dine 1 @J\J
can be tremted with functionalized phent P02 4 and @ >

in the pregeneEHsCHetase, su as sodi Bydri de,

sodi um h);l\dr Xrde;—or _potasaisundlcgr Uksi_sHl

the destr

ethers 3, 5, and i, "respecf"f'\"}&%. RenoNal™

of the f}%‘g"ﬁ"am de protecting 25 Yroup” % Fto

with ag s HO in nmetMrarfor fdes the key

intermediate 5. Alternatively, aniline 5 can be

obt ai ned from conpoundgzf. vi agreducti on of the nikba o zov,
group with either zinc d aﬂa‘qrgd“ﬁqr{?ﬁni um chl ori der‘Xrl Y Y *®
Adans' cat ayutstor (pl ati iy I VY Bxi_deiFasanikisr o Y ©
hydr ogengteirerforogiond | t.i 0fls. Anal ogues 6 #AtF 7 can-Aben

be prepared by agylalion of aniline 5 with, fd .

exanpl e i socyanat es,y asi d cbl ori des or by tr&htntnt 3

with a carboxylic acid and a coupling reagent, .such ]
as: beM39) i aSisnilarly, PMB-protected aminopyrimidine 16, derived from commercially

yl oxyt Haﬁlg%lﬁ ggﬁg@éﬁwmqgﬁhﬁl'%c&), can be converted to ether 17

Bund 3 12

hexaf | uoro reagen

br onot folloyingnthe EMBOddpostpdtionistep(Sehent [3)oBisfresprhutyloxycarbonyl)
(PyBroP), Q (1H -13, be triazol -L-yl). N.N,N

N et PRatStng PR A IRRORL 7 b eoroon O b3} idbfbonste followed by

For mat hedtognafidtEwe Klikid> QufaRat bvifledahilieds. Arminblth caflbe obtained

be acconplished by treating aniline 5 with an
appr opﬁioat@momgﬂ follgwing angaylptionoy drgwea formatieyrsiep gnd removal of

(R N B ocRsdoting Miips Thddraldic cdndids. N

SCHEME 3
1.
cl ai MX NOg o R
f" p-CHaDCgH,CHaNH, Ay AN | A
{ - -
a NJ PMB-\” N/) NaH, DMF e N.A
15 16 2. TFA, anisole 17
TCl America PMB = p-CHyOCgHCH>
(RZ)'IX HH, (R"’)n\ i TZ Vgt
/@ 1, acylation or N\ |
1. xs Boc,0, DMAP thiourea formation N o
2. Ha, POz, MeOH Sy 2. 4N HC!/ dioxane S
) | _ J
BocN™ "N 48 HaN" N 19
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SINag. HOWWMeOH (R-n HZ V R (1:1), influx fJ O\ ~

vV 101 ff~)n ~TIl N2 N (R-n\ NHpct L9 HO 14 ~
acylation or _ or (AT T base ~ J thioureaformallon N
(R2)n ~uRs 1 5 ~ ~ 101 Zn, NHFl ~~Cl McOHHF i H2,

Pt02, MOH N7 (Ra)n~_ N2 (R-n NO2 (\) HCc T\ Dbase
5~NJ9 T=CR19 or NL = leaving group, suds as a
hal ogejo0d0] NOAnfifd}3filladitadcrivatii 26fmaychetprepagsdoisingrthe symthetic route

o ORI R 20 ORES, A A0, B PR Rionin
3. PMBropdr@icBEt @fling, H.-A. etal. J. Heterocyclic Chem. 1999, 36, 905-910 and Bryant
R.D.etal. J Heterocyclic Chem. 1995, 32, 1473-1476, the disclosures of which are
5  herein incorporated by reference. 4,5-Dichloropyridazin-3(2H)-one (20, Aldrich) can
be protected with, for example a tetrahydropyran (THP) group to give intermediate 21.
Treatment of compound 21 with an appropriately substituted phenol and a base (i.e.,
sodium hydride) followed by reduction of the niiro containing intermediate under
catalytic hydrogenation conditions can provide aniline 22. Protecﬁon of the aniline
10  group of 22 as a bis-benzyl carbamate (Cbz) followed by removal of the THP group
under acidic conditions may furnish compound 23. Treatment of compound 23 with
either trifluoroacetic anhydride (TFAA), phosphorous oxychloride or phosphorous
oxybromide in the presence of a base, such as triethylamine or diisopropylethylamine
may iritroduce the necessary leaving group at the 3-position of compound 24.
15  Displacement of the leaving group X of compound 24 with an appropriately
substituted amine, followed by removal of the Cbz groups can generate intermediate
25. Aniline 25 may be converted to the desired 3-aminopyridazine analogue 26 using

chemistry previously described in Schemes 1-3.

-16 -



am nopyrimdine 11, derived fromcomercially
avai |l abl e 2, 4-di chl oropyri mdine 10 (10, Al drich), can
be converted to ether 13 via aniline 12 using the sane
chem stry outlined in Schene 1. Renoval of the PMVB
group of 13 can be acconplished with trifluoro acetic
acid and ani sole to generate conpound 14. -14 SCHEME 2

~R~n" NHz ci G \ N O\ p- CHONH2 A\ | 6
J., % HO d N PMB"N N NaH, DI\/FPI\/BNNlOllZ "Ra

PtQ2, EtOHt2 Aldrkh PMB = p-CH3OCJICH2 2 acyl atlon NHz
or p ~ ~ TFA anl sole | t our ed: o tluqn Ebpj\/:r

i -L PMyN 114:1 H[ 39 Slmlarl
PMB- pr ot ct din
conmer cé4a y 5 avai I abl e 4g rdf"chl Or OfaH; b d| ne

TCl Anerica), can be conver t edue o etzhig pdic/Medio| | ovm nYyP
the PMB degprotection step (Scheme 3). Bis-Boc
(t-butylgxycar bonyl) ﬁﬁ,qu&g % ja the am ne of 17
with excess di-tent-butyl dicarbonate followed by

hydr ogenation with Adans' catal yst provides aniline
18. Amine 19 can be obtai@gd f LQm compound 18 R,

NCbz;
foll ow ng an acyl ation or t\(q rea formation step am/ 2

renmoval of.xdchjoeRpc pr ot g groups under aC| di
condi ti ons EtN. S@MERECE (R L~ N02 _TFAAQCEDRL ePOBE |\
2. HC!/ dioxane A base ]
N N
N
23 X =OTf, Cl, Br 24
(R, NH Fna Nz v
<y Sryye
1. RINH2 oy acylation or 9
2. H;, Pd/C, MecOH = thiourea formation oW
R\ A% 'u R. I =N
‘N N” L
25 26

[0041] 2-Aminopyridine derivatives may be prepared using the synthetic routes
outlined in Schemes 5 and 6. Aniline 27, derived from chemistry described in
5  Scheme 1 may be converted to intermediate 28 upon heating with Cu powder and

potassium carbonate in benzylamine (Scheme 5). Removal of the benzyl protecting
group of compound 28 under catalytic hydrogenation conditions with paliadium on
carbon provides aminopyridine 29. Intermediates 28 or 29 can be treated with
isothiocyanates 30, isocyanates 32, and carboxylic acids 34 in the presence of a

10  coupling reagent to afford acylthiourea 31, acylurea 33, and amide 35, respectively.
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hi10 N 1,-CH30CBHACH2NH2 IN Ho L ~ a |

PMB~~ | N% NaH, DM

TO Aredca PMB=p- CH3OC6H4CH2 n NH2 R n ~ Z VAR,

i. acylation or t \

r/JIN C N

H NJI~N 15 16 2. TFA, anisole 17

p 1. XS 60020, DVA? o thiourea

formation o 2. H2, Pt02, McOH 'N 2.4N HCt/ ai oxane "N -
Boc2N N 18 HZN N~ 19 -15 [0040] Am nopyri dazi ne
derivative 26 nmay be prepar edSCHEMEhe synthetic

route
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H-A et

Mn ot
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group to give internedi ate
21 with an appropriately su

(i.e
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hydr ogenati on condi
Protection of the a

sodi um hydri

outllned in Scheme 4 which is bas}@{d on simlar g

S Habha@gysl i ¢ Chem o
R Dﬁ@_Q:@EQ_J. Het er

and Bryan
32, 14731376, the disclosures ofl
I ncor p® aNed by reference. '

t ermed [
ions can prow
iline 10 group of 22 as a

NH
he fol |l ow ng ences Chung, i
36?@!(9&5 910

S,

i ch are 5 here|

Sy

i

o

N

29

n-3(2R) = be

ne (2028 Al drich) can
exanpl e a tetrahydr op)ﬁraﬁr THP)
1., TreaF

hglound
{1 tut edamoffa

d a base
de) d=oF¥ owed by educti on of the
der

ffl|ytIC
Nani | i ne 22.

bi s-benzyl carbamatge (Cbz) followed Ry rerpvgl of the
Till' group under &cidic cqnd®'ti onsp @] r%(ﬁhé‘ﬁ““'
conpound 23. Treatngnt of_.C nﬁound 23V Yei% her '

= H or PhCH,
gl ism t he presence

trifluoroacetic anhydri des{ TFAA),

oxychl ori de of®pHospnorous oxybr o

of a base, such as tjriethyl am ner'f

di i sopropyl ethylamnne may introduce the necessary

| eaving group at thg 3-position of conpou 24. 15

Di spl acenent of the |l egyi group X & 2

with an appropriatelly siibs |t“uteda fol lowed by

renoval of the Cbz croupgspan gener agle |nter nmedi at e

25. Aniline 25 may bé wesyerised to |he desired

3-anti nopyri dazi ne anal o€z 26 ug'iNTg N*
[0042]  Inarelated approach, 2-chloropyridine intermediate 36, obtained using
chemistry described in Scheme 1 can be converted to the N-oxide 37 using 3-
chloroperoxybenzoic acid (m-CPBA) in chloroform (see, W02004/002410) (Scheme
6). Treatment of compound 37 with an appropriately substituted amine can afford
intermediate 38. Reduction of the N-oxide of compound 38 with, for example
triphenylphosphine, followed by removal of the acetamide protecting group under
acidic conditions can provide aniline 39. Conversion of aniline 39 to the desired
analogue 40 can be accomplished using chemistry previously described in Schemes 1-

5.

10
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chem stry previously described in Schenes 1-3. -16

SCHEME 4 (R2)n\ NH2 1. (R2)" A C -- NO2 O O /NI

di hydropyran, THEC / | Ho Ol $/ OHNON N NaH,

DMVF ONN THP 2. H2, Pd/C, McOH THP 20 21 22 Aldrich
THP = tetrahydropyran (R2In NCbzz NCbz2 1. xs
PhCH2OC(OCl o\ | o\ Et3N, DVAP, CH2CI 2 _ TFAA or

POCy or POBr3 2. MC! / dioxanSCHEMEase p X N 23 X

= Orf, C, Br 24 (R)"\ NH2 (R-M NyZW~R | | a\, ¥

o 1. RNHEﬁe\k tion or 2. H, NENEOH thi ourea pesMe
formati on E%ﬁ{m& N NN li 25 26 [0041] O/
2- Ami nopyPpi di'ne derlv éyes be prepare@wuﬁlng t he]
synthet/ﬁ%goutes enes |I|p\‘

27, derj from chem st ry dg ¥bed |n 5 Scheme wén

be conVerf to internediate 280up37n heating with Cu o 38

powder and pot assi um car bonate i n benzyl am ne (Schene
5). Renoval of the benzyl protecting

(%, R N 2w
I >Rt
l o ) P Y o]
1. PPhy o acylationor o
2. 4N HC! / dicxane lh thicurea formation b
1l - R'%RIN N/
RIRINT TN 39 40

[0043]  In an alternative approach to compounds related to 40, the 2-aminopyridine
derivatives 47 and 48 may be prepared according to the synthetic sequence illustrated
5  jinScheme 7. To this end, 4-chloropicolinic acid (41, TCI America) can be converte§
to 4-chloropicolinamide (42) using a two step procedure involving thionylchloride
followed by ammonia in methanol. Coupling of intermediate 42 with 4-aminophenol
derivative 43, in the the presence of a base, such as potassium ¢-butoxide can afford
the picolinamide derivative 44. Acylation or acylurea formation of intermediate 44
10 can provide intermediates such as 45 and 46. Treatment of the picolinamide
derivatives 45 and 46 with either bis-(trifluoroacetoxy)-iodobenzene, pyridine and
water in DMF or bromine, potassium hydroxide in water promotes a Hofimann
rearrangement to generate the desired 2-aminopyridine derivatives 47 and 48.
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group of compound 28 under catal ytic hydrogenation
conditions with palladiumon carbon provides

am nopyridine 29. Internediates 28 or 29 can be
treated with isothiocyanates 30, isocyanates 32, and
carboxylic acids 34 in the presence of a 10 coupling
reagent to afford acylthiourea 31, acylurea 33, and
am de 35, respectively. -17 SichphfaE7F NH2 F/ NHp F
/1 NH2 \ | PhCH2NH2, Cu \ | Hy, Pd(CHh \ \ K CQO.

i )
160 CL \ HOOZH, McOH,, O NH2N'N N =1 / 28 29 F fno n

N.t aV OQVR \' ~OR S=C=N 30 |\ N 31 J l/
Vi OO O:C=N 28 or 28 32\ RIf= H or | - 33

o}

RIHN HO ~/ 1 dde, 1~ 1Dl 1 34Hq 48 N
L 27nNGinMeoR  mn = base HoN L

HO:C N N N

41 O 42 o 44
TCI America

@ Phi(OCF ), pyridice,
R H.0, DMF or - =
™. 7 Br,, KOH, H,0, P

dioxane then AcOH HAMN™ "N

o 45 47
acylation or - or
thiourea formation
R2
S, I (8] /Q/ o
o) PhI{QCF3), pyridine, 0
H,0, DMF or . x
S Brz, KOH, H;0, 1
HaN N/ dioxane then AcOH Mo N
o) 46 48

[0044] Thiazole containing compounds 53, 57 and 62 can be prepared using the
synthetic routes described in Schemes 8-10. Displacement of the leaving groups of 49

5 - (Scheme 8) or 54 (Scheme 9) with an aniline / phenol 50 can provide intermediates 51
and 55, respectively. Reduction of the nitro substituents of 51 and 55 with zinc dust
and ammonium chloride in a THF-MeOH mixture should generate anilines 52 and 56,
respectively. Conversion of anilines 52 and 56 fo the desired compounds 53 and 57
can be accomplished using chemistry previously described (vide supra).

10
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PyBroP, IPr2NEt J) 35 CH2CI2 RIHN N [0042] Tn a

rel ated approach, 2-chloropyridine internediate 36,
obtai ned using chem stry described in Schene 1 can be
converted to the N-oxide 37 using 3 5

chi or oper oxybenzoic acid (m CPBA) in chloroform (see,
W20041002410) (Scheme 6). Treatment of conpound 37
W th an appropriately substitgtgenvargne can afford

i nternedi ate 38. Reduction of the N oxide of conpound

38 with, for exanffle .t riphenyl phosphine, followed by
renoval of the acet ﬁéa‘srot ecting grougiander

aci di mc:oadl i ons waEnpr 0Vi de agel ﬁ, ~fCONVer Si @R, NH,Cl,
of an e/ t o-tte-gesiTed 10 a gug| can DE THF-MeOH
acconpl i § ed using E#fizst ry previously d€SCrebed in
Schenes 14°5. - 4BavBghiBlEsueh {si2ter BRHAC (t’\ NHAc NHAe O

m CPBA R RNH R'=€, &80 ~\ C p( O N R-RINN 36 &
37 & 38 VR (R2)n\NHsz~n/ p.yZ.yO o aGYIat fO Y
t. PPh3 O ™' c |oxaneflourea f@rn@tlo}i"

TR e L,

SCHEME 9

X | NOy (RZ)"X NO,

s & s D !
RO HR'/O/ R .Q Zn, NHLCI
P R 1 -
\‘gf t o \SJ/\ THF-MeCOH
54 55

L = leaving group such as Cl or Br
R'=0orNH

(R%n (R .

thiourea formation

oy Y

g D | acylation or gD BN Y o
s AW
57

5 66

[0045] Reductive amination of aldehyde 58 can be achieved using the methods
described in WO 2004/001059, herein incorporated by reference in its entirety, using
an appropriately substituted aniline 59 can furnish the nitro intermediate 60 (Scheme

10). The desired aminothiazole derivative 62 can then be obtained using chemistry

10  similar to that which was described in Schemes 8 and 9.
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[0043] In an alternative approach to conmpounds rel ated
to 40, the 2-am nopyridine derivatives 47 and 48 nmay
be prepared according to the synthetic sequence
illustrated 5 in Schene 7. To this end,
4-chloropicollnic acid (41, TCl Anerica) can be
converted to 4-chloropicolinamde (42) using a two
step procedure involving thi GoHEMDI¢de followed by
amoni a i n net hanol . Cbupllng of internediate 42 wth

4- am nophenol deriv \t , in the the p¥esencg,of a
base, such, as, pot assi U[E ﬂgyt oxi de gansaffoﬁhe

pi col i nts Y attVe 44, Acyl i ONg of Ay ea.__Zn, NHCI,
f or mat of M nt er nedigiveTFA4 105gan plfovi de THF-MeOH
intermedi at®s such as 45 and 46. Treatnmet of the

pi col i n&fR 29e4/00HER| vati ves 45 and 46 with either

bi s- (tri $uor oacet oxy) -i odobenzene, pyridi ne and, wat ‘H

in DMF or brom'néRz’-' i um hydroxide in vvater‘Rz"' N
pr onot eg an Wan&gﬂpg}t to ‘ vy o
h (jjﬁa

desire n’ py na ﬂ19
SCHEME) R % (ml"\ N2\ I p 1 JBock , ~
| \ HOO03 \ HOYcN 2. 7N NH3 in McOH H2N Ni base H~ N

41 0 48048] 44 Inddhoris sf0Rri6IR substifyentshit tiG-pdsition-dfithdPpyridine
\ YOVO0O OO Phl(CI:Fy~ yrldlne
H N i naeleus qanyhe appomplished ysing tl;gg%qx ﬁ%ﬁolé \To this end,
45 547 4-chloro-3-iodopyridine (63, Taba.uella, S.etal Org. Biomol. Chem. 2003, I, 4254-
4261.) can be coupled with the 4-nitrophenol derivative 8 in the presence of a base,
such as diisopropylethylamine (Hunig’s base) to afford the desired iodide intermediate
64. A variety of organometallic mediated coupling reactions can then be carried out
with the iodide derivative 64, examples of which are illustrated in Scheme 11. The
10 iodide 64 can be treated with amines (R”"R’NH), substituted alkynes 66, arylboronates
67, vinylstannanes, and o, B-unsaturated esters in the presence of a palladium or
copper catalyst to afford the intermediates 65, 68-71, respectively. The nitro moiety
of compounds 65 and 68-71 can be reduced with, for example zinc dust and
ammonium chloride in a THF-MeOH mixture, and the resulting aniline intermediates
15  can be acylated using chemistry previously described in Schemes 1-5.
[0047]  Intermediate 71 can then be converted to the o, B-unsaturated amides 73
(Scheme 12). Compound 72, derived from acid promoted hydrolysis of ester 71, can
be coupled with various amines (R"R’NH) in the presence of a coupling reagent such
as, but not limited to EDCI, TBTU, DCC, to furnish the desired amide intermediate
20  73. Reduciton of the nitro moiety of 73 and subsequent acylation of the requisite
aniline intermediate can be accomplished using chemistry previously described in

Schemes 1-5.



acvlation or or thiourea formation ~{ IH-n H (~)"*\ aN
R4 O\ IN Rari s Phl(OCF, pyridine, O\ O\ a H20 OW
or I \' \ Br2, KOH, H20O H2N I N di oxane then MOH H2N N
O 46 48 [0044] Thi azol e contai ning conpounds 53, 57
and 62 can be prepared using the synthetic routes
described in Schenes 8-10. D splacenent of the |eaving
groups of 49 5 (Schene 8) orsCHEMEDEN 9) with an
aniline / phenol 50 can provi de internmedi ates 51 and

55, respectively. lction of the nitro substituents
of 51 and 55 with z GbStiomolata@n. anmoni um chl ori de in
a THE- MeOH mi xture 2P JeP4# %8l e anilines 52 and 56,

respectively. Convergion of anilines 52 and 56 to the
desired conpounds 53 agg 57 can be acconplished using

chem stry previously ¢es (vide supra). 10 - 20
SCHEME 8 (R2)n\NO2 ( e~DYL HRI \ sD R~ DYRI I X
_ NHgCl, -, N=~ Pd( dad= /| THE- MeOH NO2 49 57 L =
| eavi ng group such as Cl or Br Rl= Q $mg NH (R2)n
( RZ) n L “\\ KOz . n\\ NOD,
» »
o RRNH 0
NP Pd0)or Cu)  RRN. A
| ] 64 i | es
N N
R—= Ar-B(OR); 67 7 ™ gnBuy tBu0L &
66 Pd(PPha)s, Pd(PPhg),, Pd{OAC),
Pdfpgt gltiﬁr?:i H0 &N cm.F :?At;a 100°d
mF refl 80 °C E;aoN é(?M r ' i
]
n R R,
® \\ NO; (Rz)"l\\ NOy i\\ NO, ’\\ NO;
I =2 = =
R (o] O O L
% N\(‘{j F I R t—BUOzC\//\f\j
N? N N N”
63 69 70 71
SCHEME 12
0 & o NR'R"
1HBuQ;C P e HCIL HOZC & % R"R'NH )\/h
| P l P ooupiing
N N
5 7 72

[0048]  Intermediate 74 can also be further modified to prepare propargylic amines
76 (Scheme 13). Mesylation of the propargylic alcohol 74, can be accomplished with
methanesulfony] chloride in the presence of a base, such as diisopropylethylamine
(Hunig’s base) to provide the mesylate 75. Displacement of the mesylate group of

10  compound 75 with various amines (R”R’NH) can provide the propargylic amines 76.
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Rte Dy R~ BCylatiOn or _ RaeY~RI Y O NJ 1L thiourea
formation N NH2 52 53 ~ SCHEME 9 NO2 NO2 R28 D _

HR \ 50 Rz DR \ | Zn, NH4CQ tN-\L N~ THE-MeOH 54

55 L = leaving group such as C or Br R1=0 or NH

(RRYfI N2 D (RR~\( | N~Z~V-Rt R~ NDY \ | aCvYlatiOn

or RR8~~RI Y O Yr~ thiourea formation N5 56 57

[ 0045% o lRedide i Hie nF0 lﬁ&w 76 bndbubedtineiet abflati@ioflike requisite aniline

achi eved using the nethods described in WO

2004/ bounBgiatdnande acqomplishsd uains gheysteprayightly drsgripedin Schemes 1-
entirety, using an appropriately substituted aniline

59 can" furnish the nitro internediate 60 (Schenme 10).

The desired am not hi azol e derivative 62 can then be

obt ai ned using chem stry o that which was
dedcribed in Schenes 8 and QS%@%NE 10 H c~~~ K

taz>n\ ryQZ I@\ N 1111Ja3CHO H2h.\ 69 nb, ry\. N~/ 6j n(Rf)r.\\

Zn, NHadl, 1|\|‘1 ?ﬁF MeOH / N H TFA /| 68 60
(WD 2004/ 00105
HO ‘\\

R"R'N
N _MaSOCI_ Gl
- ~FoEN " PrzEtN

N
74
[0049] The 3-aminopyridine derivatives 79 and 80 can be prepared according to
the synthetic route described in Scheme 14. To this end, 4-chloro-3-nitropyridine (77,
Lancaster Synthesis Lid.) can be coupled with 4-aminophenol in the presence of 2
10 base, such as sodium hydride in DMF to afford the nitro intermediate 78. Chemistry

previously described above can be used to convert intermediate 7 8 to the desired
compounds 79 and 80. The amino substituent of 79 and 80 can also be further
modified, for example via alkylation, acylation, arylation or sulfonylation.

15 SCHEME 14
®hn Ho oz w
Xyry e
(R")u\ NH, HaN i =
R o
®, |
N
1. acytation
Ozn\ﬁj D/ 03“\[5 thiourea fo(:'armtio& i or
2. Fe!NHC!
(Rz)n “ R4
Smthesisl.h‘ AN | j{
HaN S
N/

80
[0050]  Incorporation of subsituents on either the 5- or 3~ position of the 2-
aminopyridine ring can be accomplished using the iodide intermediates 83 and 86,
respectively (Schemes 15 and 16). The 2-carboxamide derivative 81 can be converted
20  to the 2-aminopyridine derivative 82 using the Hofinann rearrangement protocol
-24 -
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[ 0046] Incorporation of various substituents at the
3-position of the pyridine nucleus can be

acconpl i shed using the chem stry outlined in Schene

11. To this end, 5 4-chloro-3-iodopyridine (63,
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13- uns‘ﬁ’@ﬁ’#%@’é&n%ﬂht‘dﬁ@tﬂfswo?%é&%ﬂg’eﬁ‘} c und 72,
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be coupled with vari ous am nes R'R'NH) in the
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CB Reasearch and HO 8
Development Inc. base

[0051]  The methylene linked (B = CHz) analogues 93 and 94 can be prepared

20  according to the synthetic sequence outlined in Scheme 17. Compound 88, derived
from N—Boc protection of the 4-bromoaniline derivative 87, can be treated with
methylmagnesium bromide followed by zers-butyllithium and 2-
chloroisonicotinaldehyde (Frey, L. F. et al. Tetrahedron Lett. 2001, 42, 6815-6818) at
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L i 2003, 1, 4254461. N 63 (R-n~Np2 8 HO base

J
2)n\ Np2 (fi)n\ NO2 p RRYNHp | Pd(0) cc cum

0]
RRRNN®G64 (N66 R - Ar-B(OR)2 67 snBu2 t-BUXRC~- 66
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]
AR : B'?—@ldroperexybexg@mcmr{ga-ppg ), Rollgwed by L chsplacim @28t sHloro
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Mesyl aﬁjbﬁmedﬁlfte wiie zipe mpharggnbmumetbmin mathanghepnipsovide intermediate

or &5 g??égs‘ﬁﬁeww%&‘e i a5 e Pealy p{ﬁ%éé ﬁ?ﬂg@p,;tg@auyl aroup can
be removed from the amine of 91 using a rhodium catalyst in an ethanol-water
mixture. Removal of the hydroxyl group of 91 can be accomplished by two different
methods. For example, hydrogenolysis of compound 91 in the presence of 2
palladium catalyst, followed by deprotection of the N-Boc group on the aniline under

10  acidic conditions (HCI in methanol) can afford compound 92. Alternatively,

compound 92 can be obtained by acylation of the alcohol of 91 and subsequent
hydrogenolysis of the intermediate in the presence of a palladium catatyst and removal

AZ

of the N-Boc protectihg group under acidic conditions (trifluoroacetic acid in
methylene chloride). Intermediate 92 can then be acylated to furnish the desired
15 compounds 93 and 94 using chemistry previously described in Schemes 1-5.
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(Huni g's base) to provide the nesylate 75.

Di spl acenent of the nesylate group of 10 conpound 75
with various amnes (R'R NH) can provide the
propargylic amnes 76. _23_ Reduction of the nitro
noi ety of 76 and subsequent acylation of the requisite
aniline internediate can be acconplished using

chem stry previously descri begtaEMEci®enes 1- 5. 5

SCHEME 13 (R ~ NO= \~ NOp (R)n\ 410\ O MO
MSO2G_. i Pr2EENtO) RrZEEN ~ ~ N N FN 74 576 \usoc
[ 0049] The 3-am nopyridi ne derivative gand 80 c\r\

P

be prepgged according @  the synthgetg?route HO

descri bed 33 esl,0l4. "€ endl memgr, THE
4-chl or o- A pilt r opygss di n ,  Laneas#eTHFSynt hedi s°

Ltd.) c®h be coupl ed Wth 4-ani nophenol in theg~~x
presence ofsfa 10 base, sud® as sodi um hydride in DIVE0
to afford the nitro internmediate 78. Chemi stry

previously descri bed above can be used to convert )
intermediate 78 to the®¥esj r egp.cOmpounds 79 and 80." "
The am no substituent of and 80 can al so be further

\\ NHy

nodi fi egmapggcg%ggnpl e kyl atH,oac, careyHChAMe@H, Z
aryl at i srnmg etonl f onyl at | on. 15 s t I
R~a O §2nMHgKH (R~ Hz Cl O INYezp " 79
( a MeOH ( " 2. Hy Pdme&-p RHN Nig
RENT N 3. TFA, CH,Ch, 02
91

R' = allyl, 3-dimethylaminopropyi '
Rh{PPh3);Cl R' =allyl R' = H, 3-dimethylaminopropy!
EtOH, H0 R=H

(R, H Z V) R n R
<2 et b
<Y Y YR < T
T Y (o] W
acylation or . or
thiourea formation | N | Xy
RHN SN® RHN” N7
93 94

R' = H, 3-dimethylaminopropy!
[0052] The heterocyclic amide derivatives 100 and 105 can be prepared according
to the synthetic routes described in Schemes 18 and 19. To this end, methyl 2-oxo-1-
5  phenyl-1,2-dihydropyridine-3-carboxylate (97) can be obtained in a two step process
beginning with commercially available (E)-dimethyl 2-(3 -methoxyallylidene)malonate
(95) (Scheme 18). Thus, treatment of compound 95 with aniline at room temperature
can provide intermediate 96, which can then cyclized in the presence of a base, such
as sodium hydride in dimethylsulfoxide to generate 97. Hydrolysis of intermediate 97
10  under basic conditions can provide 2-oxo-1-phenyl-1,2-dihydropyridine-3 -carboxylic
acid (98). The carboxylic acid 98 can then be coupled with the aniline derivative 99
in the presence of a coupling reagent, such as 1-(dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (EDCI) and hydroxybenzotriazole (HOBt) in DMF
to furnish the desired compound 100.
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Synthesis Ltd. O\ I o NzN~ IN 80 [0050]

I ncorporation of subsituents on either the 5- or 3-

posi tion of the 2- am nopyridine ring can be
acconpl i shed using the iodide internedi ates 83 and 86,
respectively (Schenes 15 and 16). The 2-carboxam de
derivative 81 can be converted 20 to the

2-ani nopyri di ne derivative 8SCHEME1$e Hof mann
rearrangenent protocol -24 preyrQusly described in
Scheme 7. lodination of the 5-pp i on of conpound 82
can be achieved wth N-iodosucctihimde in an

' ropanol m xturenNHo afford the

desired i odid |ntermFd|ate 83.] Alternakmyely t- buIyI
4- chl or opyr igdi n- 2—y£%a+banate 84, CB*Rﬁégfrth Heuogk
Devel opnent c be cony eq.to t 4- 5 o
chloro-ép%bddﬁ???d dﬁF Ié%?%aﬁ% §1(85) Via a two step
process i nvokgi ng n- butyllltlusﬂnlln THE at | ow 97
t enper at Wegs lowed by the addition of iodine.
Renmoval of the N-Boc (t butylcarh&na;s) RLotecting
group of 85 with refluxing aqueous '?n brom de
foll owed by coupling of the chlorid ermsdlateo | N
t he 4- nitrophenol der|vat|ve 8 |n he preseﬁ@a\ NH O ‘T::j

di i sopropyl am ne (Huni s base)
nethylpyrrolldlnone t d t enper, can

prOV|d nnlat i odijde

i nterme |a,§§ 83 and 6 Fproce usi ng

chem stry simlar to that oreV|oushy desghl in

Schene 11. SCHEME 15 98 100
[0053] The pyridyl N-oxide intermediate 104 (Scheme 19) can be obtained by a

5  two step process in which the commercially available 6-bromopicolinic acid (101) is

coupled with the phenyl-1,3,2-dioxaborinane 162 (Aldrich) in the presence of a
palladium(0) catalyst and sodium carbonate, followed by oxidation of the requisite
intermediate 103 at elevated temperature. Coupling of intermediate 104 with the

aniline derivative 99 can furnish the desired compound 105.

S

10
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(Rj NHBoc NHBCc {R~n1l NHBoc O O O 1le Phi (OCF~y _
N-iodosucPrOH - H2N "' i pyridine |l i MCN, i-PrOH ~ N
H2O0, DM H2N N H2ZN N 15 O 81 82 83 SCHEME 16 (R21n’

c C 1. n-BuLi, THE |l 1.48%aq HBr, reflex, 10 -78 C
Ti " Nwn NAOH I\ J~ - ~ JI BOCHN N 2. 1ZBacHN N2 (R
<N®2I i HNN 84 8 , 88 CS Research and HO 8

Devel opnent I nc. base (00511 SUEEMER ene |inked (B =
CH2) anal ogues 93 and 94 can be prepared 20 according
to the synt hetic qug bined in Scheme 17.

Conpound 8 eri afr N- Boc p’rtectl omCHBAL he | o
4- brorrq.g,gg e hia) |D\(@_,_§3,HO NDE At @ 0N T NHOL™
met hyl magnesi um breasn fol' | owed by t e bbb thium &
and 2- chl W@Psonlmmmimemyde (Frey, . Feo®i al.
Tetrahedront®ett. 2001, 42,6815-681%) at - 25 |ow 104
tenperature to provide internediate 90. Oxidation of

the pyridine ring of 90 with 3-chl oroperoxybenzoic

acid (mCPBA), foll omgd by di splacenent of the chloro

substituent with an am NHZ) and suh
reducti on of the N oxi i nt er medi at @x and
ammoni um formate in t hanol can®isovi de |51te Ii at e
5 91. Wen al |yl am ng yssused asmc eophi
am ne (R NH2), tr;,EN Lll grogpc x

EDCL.HCY

HOBt, DMF | =

. NN 105

[0054] The compounds of Formulas I and II are useful in the treatment of a variety
of cancers, including, but not limited to, the following:

5 (a) carcinoma, including that of the bladder, breast, colon, kidney, liver,
lung, including smail cell lung cancer, esophagus, gall bladder, ovary, pancreas,
stomach, cervix, thyroid, prostate, and skin, including squamous cell carcinoma;

(b)  hematopoietic tumors of lymphoid lineage, including leukemia, acute
lymphocytic leukemia, acute lymphoblastic leukemia, B-cell lymphoma, T-cell
10  lymphoma, Hodgkin's lymphoma, non-Hodgkins lymphoma, hairy cell lymphoma and
Burkett's lymphoma;
()  hematopoietic tumors of myeloid lineage, including acute and chronic
myelogenous leukemias, myelodysplastic syndrome and promyelocytic leukemia;
(d  tumors of mesenchymal origin, including fibrosarcoma and
15 rhabdomyosarcoma; 7
(e) tumors of the central and peripheral nervous system, inciuding
astrocytoma, neuroblastoma, glioma and schwannomas; and
® other tumors, including melanoma, seminoma, teratocarcinoma,
osteosarcoma, xenoderoma pigmentosum, keratoctanthoma, thyroid follicular cancer
20  and Kaposi’s sarcoma.
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be renoved fromthe am ne of 91 using a rhodi um

catal yst in an ethanol-water m xture. Renoval of the
hydr oxyl group of 91 can be acconplished by two

di fferent nmethods. For exanple, hydrogenol ysis of
compound 91 in the presence of a palladiumcatalyst,
fol | owed %ﬁ deprotection of the N Boc roup on the
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can af .
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subse qbﬁamflﬂ yitie cgstmeht/afiany dfsedst process evhichdieattiees abndrinel cellular

ﬂgggnﬁsgg a 1%8!513 di um cat aliést fnd E; g})ax :i of tSISp01ypos1s

(trs t hReeabRiatosRChtHeroftleroHs, b Mlnﬁi%ﬁlgﬁt Br&id, dfthritis, ﬁsonasm, glomerulo-
| at e

I nt er medi ate 92 canthen be ac toflnlsht .
desi r eBPPIEtH Serraars Solowing apeipplagtyion yassHlenFugy, hypertrophic scar

%VL gi)%%MN I—‘I%g : 5@% @?E%Z&%Cﬁ]mﬁplﬁb&%@n é@é‘% eﬁZot%mc shock,

\ ~NHe oand; fubgsl/fplfectioi-E /| base | . t~uLi, THE\ Br

e coalivsdl,cy Goppoyidst T Ta ﬁig(ﬂsRZH?ﬁFi“{amg};f apoptosis, will be useful

R NH2. Mﬂt f&mo&l‘gni 1&1&%@&&:@@%&8%@ Mefddned h
RI-IN]In . Hez OPd/C » N 3. WA (S:H?/l@gsz R erein

= al | y¥ ovg)b V’Iﬁ%t’#ﬁ%ﬁ ﬁgﬁp@gg putgpt limited to herpevirus, poxvirus, Epstein-

Barr virus, Sindbis virus and adenovirus), prevention of AIDS development in HIV-
infected individuals, autoimmune diseases (including but not limited to systemic
huipus, erythematosus, autoimmune mediated glomerulonephritis, rheumatoid arthritis,
15  psoriasis, inflammatory bowel disease, and autoimmune diabetes meilitus),
neurodegenerative disorders (including but not limited to Alzheimer’s disease, AIDS-
related dementia, Parkinson’s disease, amyotrophic lateral sclerosis, retinitis
pigmentosa, spinal muscular atrophy and cerebellar degeneration}, myelodysplastic

syndromes, aplastic anemia, ischemic injury associated with myocardial infarctions,

20  stroke and reperfusion injury, arrhythmia, atherosclerosis, toxin-induced or alcohol
related liver diseases, hematological diseases (including but not limited to chronic
anemia and aplastic anemia), degenerative diseases of the musculoskeletal system
(including but not limited to osteoporosis and arthritis) aspirin-sensitive rhinosinusitis,
cystic fibrosis, multiple sclerosis, kidney diseases and cancer pain.

25 [0057] Compounds of Formulas I and Il may modulate the level of cellular RNA
and DNA synthesis. These agents would therefore be useful in the treatment of viral
infections (including but not limited to HIV, human papilloma virus, herpesvirus,
poxvirus, Epstein-Barr virus, Sindbis virus and adenovirus).

[0058] Compounds of Formulas I and Il may be useful in the chemoprevention of

30 cancer. Chemoprevention is defined as inhibiting the development of invasive cancer
by either blocking the initiating mutagenic event or by blocking the progression of
pre-malignant cells that have already suffered an insult or inhibiting tumor relapse.
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YO\ ~O awation or ° O formation RHN I N R HN |

N 93 94 R = H 3-dinethylanunopropyl [00521 The

het erocyclic am de derivatives 100 and 105 can be

prepared according to the synthetic nutes described
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thergri cycli zeng In t'he prese%gog%&l%%rgﬁosuch ofa%ﬂme,
sodi u rth@trD’deetatp. Methylptedhiselbiiey Maiw}-ttcstcgmmeal‘mdﬂzolone

baS|

dr ol |nt di ate 10 under
oo t TeiRdletd e R e ergRe, Aminoglutethimice,
di hydrmmudﬂxﬂbelvﬁdﬁﬁ&ﬁﬁ &ea@ﬁtéjlkﬂjﬁ'))hdel—b'ﬁrtamldc Toremifene,

carboxyli¢c acid 98 n then be coupled with th

ani || rePladen; et proteingse Mbihitoss N@é}owh%ﬂte@uwmglgasanﬂ-

r eROENYEGR uﬁi{bam'saéﬁiésmmﬂ, ahd SR Bbéhhésuch as ZD6474 and SUG6668,
et hyl car bodi i m de hydrochl ori de (EDCI )

hydr o W@éﬁm‘@)tﬂA‘éﬂ&%OQ 1OH1 248, EPEﬁMGﬂ,@nﬂ @Ei’i—'@ﬁtamealso included.

et A A o U e g B e,

H3 C02 GuRERIEHEFR inhibitors include gefitinib, erlotinib, and cetuximab. Pan Her
inhibitors include canertinib, EKB-569, and GW-572016. Also included are Src
15  inhibitors as well as Casodex® (bicalutamide, Astra Zeneca), Tamoxifen, MEK-1
kinase inhibitors, MAPK kinase inhibitors, PI3 inhibitors, and PDGF inhibitors, such
as imatinib. Also included are anti-angiogenic and antivascular agents which, by

interrupting blood flow to solid tumors, render cancer celis quiescent by depriving
them of nutrition. Castration, which also renders androgen dependent carcinomas

20  non-proliferative, may also be utilized. Also included are IGF1R inhibitors, inhibitors
of non-receptor and receptor tyrosine kinases, and inhibitors of integrin signaling.
Additional anticancer agents include microtubule-stabilizing agents such as paclitaxel
(also known as Taxol®), docetaxel (also known as Taxotere®), 7-O-
methylthiomethylpaclitaxel {disclosed in U.S. 5,646,176), 4-desacetyl-4-

25  methylcarbonatepaclitaxel, 3'-fert-butyl-3’-N-fer¢-butyloxycarbonyl-4-deacetyl-3*-
dephenyl-S’—N-debenmyl%t;methoxycarbonyl-paclitaxel {disclosed in USSN
09/712,352 filed on November 14, 2000), C—4 methy! carbonate paclitaxel, epothilone
A, epothilone B, epothilone C, epothilone D, desoxyepothilone A, desoxyepothilone
B, [18-[1R*,3R*(E),7R*,108*,11R*,12R*,165*]]-7-11-dihydroxy-8,8,10,12,16-

30  pentamethyl-3-{1-methyl-2-(2-methyl-4-thiazolyl)ethenyl]-4-aza-17 oxabicyclo
[14.1.0Theptadecane-5,9-dione (disclosed in WO 99/02514), [18-
[IR*,3R*(E),7R*,10S*,11R* 12R *,165*]]-3-[2-[2-(aminomethyl)-4-thiazolyl]-1-
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EDCLHCI \ rt O/ HOBt, DVF 96 H2N N 100 [0053] The
pyridyl N-oxide internedi ate 104 (Schenme 19) can be
obtained by a 5 two step process in which the
comercially avail abl e 6-bronopicolinic acid (101) is

coupl _eMyldﬂadnﬁﬂ-?ﬂhecnu&dr&qas,&id,im,xa@aﬁmam914@2-dioxabicyclo{14.1.0}-
(Aldrich) in the presence of  a al ladi um( Q). cat al yst
and sodeRipdecanenyirdione (C%laﬂiq’semUﬁgﬁaﬁ%e%‘{)iaaﬁ dgivatiyes thereof; and

requi Sigt j . i 0 t o W St ‘
.Coupl i %&8 P%t er %bl a eélgiﬁva%ﬁg%%ﬁﬁﬁﬁ{g > tiproliferative

der i varelieyconkibitorf epidepbivllotosinpasintisepplastip oupytne] @ Srpoisgmerase
258l S e W SRl -
/' Na2Hpfain §nd carbopldtihl biotugichl redfthsé modifiers] GrodiBinhibitors; antihormonal
yar Ng%n&ggcﬂ%ygﬁgﬁgwo%mgxkq¥ﬁggmhhmmmﬂppﬁeﬁcgnwnhﬁxmn&
[0061]  Additional cytotoxic agents include, melphalan, hexamethyl melamine,
thiotepa, cytarabin, idatrexate, trimetrexate, dacarbazine, L-asparaginase,

10  camptothecin, topotecan, bicalutamide, flutamide, leuprolide, pyridobenzoindole
derivatives, interferons, and interleukins.

[0062])  The pharmaceutical compositions containing the active ingredient may be
in a form suitable for oral use, for example, as tablets, troches, lozenges, aqueous or
oily suspensions, dispersible powders or granules, emulsions, hard or soft capsules, or

15  syrups or elixirs. Compositions intended for oral use may be prepared according to
any method known to the art for the manufacture of pharmaceutical compositions and
such compositions may contain one or more agentis selected from the group consisting
of sweetening agents, flavoring agents, coloring agents and preserving agents in order
to provide pharmaceutically elegant and palatable preparations, Tablets contain the

20  active ingredient in admixture with non-toxic pharmaceutically acceptable excipients
which are suitable for the manufacture of tablets. These excipients may be for
example, inert diluents, such as calcium carbonate, sodium carbonate, lactose, calcium
phosphate or sodium phosphate; granulating and disintegrating agents, for example,
microcrystalline cellulose, sodium crosscarmellose, corn starch, or alginic acid;

25  binding agents, for example starch, gelatin, polyvinyl-pyrrolidone or acacia, and
lubricating agents, for example, magnesium stearate, stearic acid or talc. The tablets
may be uncoated or they may be coated by known techniques to mask the unpleasant
taste of the drug or delay disintegration and absorption in the gastrointestinal tract and
thereby provide a sustained action over a longer period. For example, a water soluble

30 taste masking material such as hydroxypropyl-methylceliulose or hydroxypropyl-
cellulose, or a time delay material such as ethyl cellulose, cellulose acetate buryrate
may be employed.
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The conpounds of Fornulas | and Il are useful in the
treatment of a variety of cancers, including, but not
limted to, the following: 5 (a) carcinoma, including
that of the bl adder, breast, colon, kidney, liver,
lung, including small cell |ung cancer, esophagus,
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per thﬂdﬁvprmpaﬂmlﬂﬂlybydhm , spdigim rigingge, nebtvinylpyiselidone, gum
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0St eoSikbSshatide, mmpnmxmmmmmmod@ommamtme oxide with
thyroid foI licular cancer 0, and Kaposi sar.conm,

58" [ dotspaibiuresmphle PROpeRTSDR istialer RO AGERRIR Prodgts of
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inhibitors could act as reversible cyt ostatijc ent s
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o ool 4 B0 RRIAP bl el st opootat, o
f am | i @hdeﬁmmmmﬂiy;me ekide withipertiabestarpdesined Somsfatty acids

at heroscl er05| % y fi br art

| ]
psor | ARl aAky ple o epEfes s oplsae, e saveons
angi o p&l@ﬁéxﬁm% mRaLey Eélftmﬁ BAO ilore DREvhiNRS, for Saiple ethyl orn-

propyl p-hydroxybenzoate, one or more coloring agents, one or more flavoring agents,
20 and one or more sweetening agents, such as sucrose, saccharin or aspartame.
[0065] Oily suspensions may be formulated by suspending the active ingredient in
a vegetable oil, for example arachis oil, olive oil, sesame oil or coconut 0il, or in
mineral oil such as liquid paraffin, The oily suspensions may contain a thickening
agent, for example beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as
25  those set forth above, and flavoring agents may be added to provide a palatable oral
preparation. These compositions may be preserved by the addition of an anti-oxidant
such as butylated hydroxyanisol or alpha-tocopherol.
[0066]  Dispersible powders and granules suitable for preparation of an aqueous
suspension by the addition of water provide the active ingredient in admixture with a
30 dispersing or wetting agent, suspending agent and one or more preservatives. Suitable
dispersing or wetting agents and suspending agents are exemplified by those already
mentioned above. Additional excipients, for example sweetening, flavoring and
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formation, inflammuatory bowel disease, transplantation
rejection, endotoxic shock, and fungal infections.

[ 0056] Conpounds of Forrmulas | and I T as nodul ators of
apoptosis, wll be useful 10 in the treatnent of
cancer (including but not limted to those types
mentioned herein above), viral infections (including
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[ 0059119 5 O1kiBSs dr rRCfbetnhlsiohY nRly©e iltfoduced into a
useful I'n |nh |t ng tunmor angi ogenesis and
met astpatiest's blood-stream by local bolus injection. Alternatively, it may be advantageous
25  to administer the solution or microemulsion in such a way as to maintain a constant
circulating concentration of the instant compound. In order to maintain such a
constant concentration, a continuous intravenous delivery device may be utilized. An

example of such a device is the Deltec CADD-PLUS.TM. model 5400 intravenous

pump.

30 [0072]  The pharmaceutical compositions may be in the form of a sterile injectable
aqueous or oleagenous suspension for intramuscular and subcutaneous administration.
This suspension may be formulated according to the known art using those suitable
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[0060] The term "anticancer" agent includes any known
agent that is useful for the treatnent of cancer

i ncludi ng 17a-Et bi nyl estradi ol, Diethylstilbestrol,
Testosterone, 5 Predni sone, Fluoxynesterone,

Dr onost anol one propi onate, Testol actone,

Megestrol acet ate, Met hyl predni sol one,

Met hy hishrsihy ga{&& ageRisQEH nSspbrgy agerhis iwhiohi Haot beea, mentioned
chl orotti anf se+e, droxyprogest er one, e s .
Ami nongYbeﬂ“hﬁ melme@g]:ﬁ PIRDRTEiQRdnay y also be a sterile injectable solution or

Medr ox st ang AL f 1
Yoy oo PHBRENE o RAAALRenb RS e W Al o e
i nhi bidloficn in\ECkuthmehiidli Inaxddition,rsterileifixed ails arn ppnveptiqpatly employed

205 ZBu S“C%Ew@@%wiﬁﬁﬁs%s%@%ﬁx%ﬁww

SUllZéﬁ loggi syihdtic @i’ bdglgtctidas. dmadditién dety acids such as
Anti - ant i bodi es from Gegfgmt%gglﬁésuch as

I—lercepieﬂh@cld@}d‘éﬁe%thﬁ@WP‘t bl e EGFR

i nhi b'[(ﬁ}g’éf I r@gu%,gn&egfﬁg.lﬂmgﬂﬁalmym bédininistered in the form of a

cet uxi Pan bitors 1 nclude canertinib,
EKB- 5@6pposititicStir5a4 himinkitation pfthe doig. Bhese sprgposgiions can be

e

Ki nas grdind¥y Eyniﬁgmuremﬁ hq{ﬁalabthb@écﬁal tmqﬂ:rﬁi@lﬁnd will therefore melt in
i nhi bitors, such as imatinib. AlLso u?cude {t%_

ant i - degecgEip celeaaﬁtbam&%wﬂﬂj@ yglimm
interr E%{l{éf]% Ql%gedfvle Wal1® off hh@tufe'd%?f)& etﬁﬁ&ﬂﬁglymmous

cel I s & riving them of nutrltlon
Castr amolmlarmngmx amﬂsfattyraemmess ofipabistulene glyedldent

2 lif t
A1So. RERT g ook e B g sp S e ot sysbiions, to,
non-r eeRiRindig ta@doxﬁﬁm@bﬁFoﬁnulﬂﬁrmnﬁbmwpmm of this
inhibitors of integrin sig %F‘lﬁ'g{‘i‘ﬁ ?’%’8‘? fes.)
ant i cannleqaha@é@ﬂlgal BpRlicalinn § angh gase
agem; é‘{ﬁ‘i &% goﬁﬁﬁ%rthé }é&tmeﬂﬁbn&b‘én“ﬁamh{uﬁs)@mdmmtranasal
xel " (al so kn

docet as Taxotere(r)), 7-

met hy | foim eixsoisdl psecofishitabis infrahasel| vebis s ppd @q:hsery devices, or via

5,646,176 d t 4
y 1SR ERAE £ ol ipe §Pine o pengdomplshin piches well knpwn o those

oxycardre SR & e wit: ’Bobeadmlmsteredmthe form of a transdermal delivery
dephenyl - debenzoyl -4- O

et how&tamb@ﬁgpsasammﬂm(mﬂsef BB, e popryqus rather than
09/ 712, a{éﬁét{g%t{ tﬁém%h ¢ p ot E refimer? €Qfhpousdsbf BRI piddent invention may

car bon I1one A, épothilone B, ted
epot hi dlmm créhvapdam mlpp@lm erploriyRbrse UKl Avcogoa butter, glycerina

des.ox t hj | one 1s of various
[ 8[| prhycpeamet rgetebl s, yees ot polypthyions gyoqls f vr

xy 8 ] 8:|n&1@cﬁ(!§r Mglgﬁ?ﬂlﬁlﬁﬂjﬁm h?jérs 3f ]ﬁolyethylene flycol .

- et ny net hy t |azo et henyl | -.4-a

oxabr digera’ 1 When sopresmi sectiok § Geliuaiion i Spyigberd into o

'n VO ]%%a%%%ﬂ]@t, the Jjély dosage w111 pormally be determined by the prescribing
physician with the dosage generally varying according to the age, weight, sex and

30  response of the individual patient, as well as the severity of the patient's symptoms.

[0077]  If formulated as a fixed dose, such combination products employ the
compounds of this invention within the dosage range described above and the other
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[IR*,3R*(E), 7R*, | O5*, 11R*, 12R*,

| 6S*]1]-3-[2-[2-(am nonmet hyl ) -4-thiazolyl]-1 -31

nmet hyl et henyl ]1-7,1 |-di hydroxy-8,8, 10,12,1

6- pent anmet hyl -4-1 7-di oxabi cycl o[ 14. 1.0]-

hept adecane-5, 9-di one (disclosed in USP 6,262,094) and
derivatives thereof; and m crotubul e-disruptor

agent s phadmacetsioallyadriiee ageat EDi¢ainrent Withioiis appmved dosage range.

antiproliferaji cell . c e i nhibitor,. . .

ap! dbopRgrEBtaeot Forgiieah b A ALl 1 adfyjstgrd soquentaly with known
t OpOi S @AfIaAER oPcytikbkil iab&its wiEHOCEMbATALIOR forfiul #bieA i in&Ropriate. The
pl ati num coordi nati on conpl exes such as cis- platin

and cafmysplion is Rotliraitesin iy sepuenprofadminstratio; compoppdy of Formulas I
i nhkDbi ; igﬁgﬂ}gg@é : ;6 U hSerad&Histrati
Ieugovgﬁﬁ;ma?emgeaa ur; an et%eg ﬁ‘?‘@ggu}gﬁ% gr om hmmftheknmvn

f act or sntida0@8 of cytetdiiciagend(s).cyt ot oxi ¢ agents i ncl ude,

mel phal an, hexanet hyl nel am ne, thiotepa, cytarabin,

i datrexate, trimetrexate, dacarbazine, L-asparagiuase,

10 canptothecin, topotecan, bicaksaxs de, flutam de,

| euproli pyri dobenzaoi ndaol e derivyatives,

d . .
i nterf &Oag_k . ahe PRafmacplogieslpsopertiss g ihe pRRpounds of this invention may be
Phap meesitirhied by 6 AIRBS i pRitnatS0kiek Akdags, (1R e%&lhbﬁﬁed pharmacological

ingredient may"be 1n a'formsuirtable for oral "use,

f or exasspyseyhigls follawl hawe beanrcarried out With hngempoungs eenprding to the
oi |y suspensions,. dispegsible powders or granul es,

enmul si (%}lvg,gn%aarngsglps%%&?fcapsul es, or 15 syrups or

elixirs. Conpositions intended for oral use may be
prepared according to any nethod known to the art for
the manufacture of phar naceuffe¢mass#Wi ti ons and

such conposi {/iEyTs Ay TOT aT e OF T B A0eRLS catration
sel ected frorn T I.IULJAiI_‘ COoOMST=S4T1TY or—sWeTtT T 1Ty
agents, flavgs - 5—col-6r-Rg—agent-s—and

T T 3“. = \va v
preserving adel sSHOT (M pH 7.4y o [ 20500
phar maceut i caJ_M%%bl Bfnt and pa

¢, ﬁéﬂk&lp preparations
Tabl ets cont gilAITBM)20 active ildgnddi ent in admixture
wi t h non-t oxi|BPhébengod) cal | |\ lalcimefmlabl e exci pi ents
whi ch are sui|tmblGlufigt (10hes/min U focicinpisl of t abl et s.
These exci pi gAEP (lmyMpe for exgnplte, inert diluents,
such as cal ci|gn 03h®; Sodi ' rRpnat’€;” Tactose,
cal §i um phos ild?g %thzl bugi urmpt tl??pl?g{e, granutatT g
angi di sintegrati ng agents, for exanpl e,
m crocrypBafed ne cel lul ose, Jathzye gfiwsscar nel | ose,
corn st al iy {FDFTIT T C 2T U] 4P R TMIL Ay 3 Dt/ - 10ng/rxn
5 I

exanple § Y T Y VAL IR of TdoTTe
acaci a, 200ul 1M ] CL pH 7t {-dg,—i&ég—examl e-

M i : L
magnesi uﬁ@‘l g’é‘ﬂ S‘gﬂri e—dct-d—or—tale—Fhe—tablet

o
~J

= g

may be uh l%!g&%?r thpy nay. He__coat ed h\J/ known
techni ques to mask t he unpl easant

[0079] Incubation mixtures employed for the Met kinase assay contain the
synthetic substrate polyGlu:Tyr, (4:1), ATP, ATP-y-**P and buffer containing Mn"
and/or Mg"", DTT, BSA, and Tris buffer. Reactions were incubated for 60 minutes
20  at 27°C and stopped by the addition of cold trichloroacetic acid (TCA) to a final
concentration 4%. TCA precipitates were collected onto GF/C unifilter plates
(Packard Instrument Co., Meriden, CT) using a Filtermate universal harvester
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taste of the drug or delay disintegration and
absorption in the gastrointestinal tract and thereby
provi de a sustai ned action over a |onger period. For
exanpl e, a water soluble 30 taste masking materi al
such as hydroxypropyl - met hyl cel | ul ose or

hydr oxypropyl - cellul ose, or a tine delay naterim

my b e bafEncn G B, O REF R BACR S ubilithoing

may aI'Eopcmanqﬂﬁewdhh@ﬂd scintfikaticn gainger (Packard hﬂﬁuslentCO Meriden,
V\,herel(g active | ncredl ent X2l vv t i %[aL dto
; n[ﬁqﬁm ﬁtgcf% Albntdl on require

solid car ona e,

cal ci th%mk@a@éadﬁa&mm)omismﬂﬁ wegaligblved at IOmMm

capsul es wherein the actlve ingredient is mxed

watler @meﬁw 1 enlfexide (IRMSQ) epd geal B CPRAGEGTEANS m5
an oil , %. 1Cenval
1 By G LB e 5 1, 10

cont ai derivhébyan@n—lwmwﬁslam anialysiscnd had g eooffici¢nt of variance (SD/mean,
exci pi e‘rbé tabI e for the manufacture of aqueous

suspenst 8uch exci pients are suspending agents,

for exgimdne S PelifdiFadCampounATRF the lidehtiotl ikibjt Met kinase with ICso values
met hyl cel l'ul ose, hydroxypropyl net hyl - cel | ul oseI £1
soH) unbetwesnrhOlkto 1981 ng o3} PrerTed SARPOWahaYs ICso values of less
tragac&%ﬁsﬁﬂq gum acaci a; d| spersing or wetting

agents may~ Bé a naturally-occurring phosphatide, for

exanpl @oBECi t FUﬂher @ﬁbjecm mﬂaﬂe&zﬁthqumﬁod also $nchides pharmaceuticals for

al kyl ene ox; de aci d for xappl e
ol yox et greribed sty g Eopt ST RRPRgtie) 2ud grbritis, which

et hyl egngax hﬂ@as%ﬁé"bohﬂi&ﬁn&s@?ﬁr@hbﬂhﬁd Easdetiabd blﬁ)vcfoﬁ Bt least one
exanpl e heptadecaeth Iene- oxycet anol , or condensattlon

pr bdlu cofsttaﬁhaauavyl Ipsdceptable agi 9@@‘?“&131%33{1@ fhe yse pf g eqmpound of
15 fr e Fa E‘Xlasaﬂng% ggﬂ?fﬂlcﬁ ﬁg%w{eggrt t@é’ﬁx@gﬁﬁuon of a pharmaceutical having

pol yoxyet ﬁ% ene sor condensat i on
pr oduchgivith agdily prlierativiedibseages hs qlmribed ipreyisiuelydneleding agpinst cancer,

fromfatty acids _and hexitol anhydrides, for exanple

pol yetl'{'ﬁﬂ@ﬂ‘féa tion psl/e aﬁﬁthﬁ"gﬁool eate. The aqueous

SUSPeNfig8lF Mate MIRWikdHadiples @ﬁ@pﬁfmﬁlfx@ descnbe the manner and process
preservatives, for exanple eth

p- By dr ofapbiing sad usingdhe nyentiogea é@u@ﬁﬁﬁgveda Qlan Hppiting, It should
mor e 1 ayorl e 3RS Mete niad e BifleCidbhotimdHRY KhicHBAL Wiflif the spirit and

agents, such as sucrose, Saccharin. or aspartane.

[ 0065] sdapk yfmbmﬂﬁomsieﬁngd tyethé cleims| epperdedhereto.
suspendi ng the active ingredient in a vegetable oil,
for exanple arachis oil, olive oil, sesane oil or

coconut oil, or in mneral OIEXAMPLES I i qui d

paraffin. The oi | y suspensions ﬁnﬁt{ cont

t h2Ekef083]  The invention will now be further d
" examples, which are preferred embodiments of the invention. All reactions were
carried out with continuous magnetic stirring under an atmosphere of dry nitrogen or
argon. All evaporations and concentrations were carried out on a rotary evaporator
under reduced pressure. Commercial reagents were used as received without

30  additional purification. Solvents were commercial anhydrous grades and were used

by the following working
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agent, for exanple beeswax, hard paraffin or cetyl

al cohol . Sweeteni ng agents such as 25 those set forth

above, and flavoring agents may be added to provide a

pal at abl e oral preparation. These conpositions may be
preserved by the addition of an anti-oxidant such as

but yl at ed hydroxyani sol or al pha tocopherol. [0066]

Di speisinh MUetisg Gt AN FEasE bhrb By was performed using
preparation of am aqueous suspension by the addition
of watidica geldiMbecktKieselgel 60 9.04A4-0Fimm)- i n admi xture

wth di r.si [ i i
roent 0D o ABT R ev8se Midsb RE) OGS yas pULERERIAEG a Phenomenex
di spe:Lﬁ;g&qéQEswﬁqﬁzﬁﬂGS(flﬁﬁm&:&nﬁﬂ& BYMIESHODS 462 A0 samcelumn. In

exenplitie y tnose alrea ['] "~

Adfi t iearhegasesd min Hineas sradispt @Hﬂﬁ% gw‘g@t@%%f“- 100 % B) was used

fl a"%'ﬁﬂtﬁﬁ?&ﬁo S Rm b e Bty RERNA S S0%H,O/NSDIE 0.2% H3PO,; B =

prese ese cg%%%05|t| ons may be preserved by the
sl iy et

addi t i90% MEORMH #0284 R4 at lgwiratas 4 tion at 220 nm.

[ 0067] . .T phar maceut] cal bleh : 3
invent[P(H%?ma TEPAFINE Fﬁrs?g%g?gﬁ#t%@g%%l -??lﬁ(}\‘}\m/at?grhnw
emul s :geazﬁ?nt EiGoR ki m%mtlﬁa%l, Da%s angki%BIFe\ (sblvlﬁnwirand 90%
exanple olive 5 oil or arachis qil, .ar a.ni ol

0 eraatbanel 103 wares 8rl i T Goivens B dor detogion af @l nm on one of the
Sui t a%@,@ﬂg' aforing - $8YOTHE VU B0 MmQeBiskir With a flow rate
phosphati deS, tor exanple soy bean |ecithin, and

est er ofQ0 nilFmind - EMEES0DSA0ve DO mmroolumn it a flaw ratg@f 20

hexitol __anhydrides, f | bi 1 | -
and cOPUEHSS ~ SHTDFIBEE (L~ g0 PHBCAGR Wi AL e B D gL min; D -
Wi th oy @08pRYiadesso i Btk PAbY XY 6 Y hiengin; E - YMC S10

sor bi tan nonool eat e. The emul sions may al so contain
svset adD8G0 «f S0vummnicopmmgett sflowras of ; oprff- YMC S10 ODS 30 x

anti oxi dants._ [00683 rups Lixirs may be

f or nul@@é’élm\ﬂ"]c"{ﬁ“%‘ﬂ()é%? gﬁ\”ﬁ%“'ﬁﬁ%ﬂ?’i{@br exanpl e

gl ycerghge)Pr ORYH BRAEpBhNEONere SRAERitdred by 1 WMMRSRP HBL helectrospray
fornmulations rmf al'so contain a denu] cent

pr eseripnizition (EST M) or afgnosphsrie gresRirgiynizginh @Pg MS) mass spectrometry.
ant | OXiyfidity Pl Q0A%bialRE RlsRHEFAGRY NI IEOREPR%00 MITBruker

may be’in ormof "a sterile inj ectable agueous
saiut | iasBuménD G NIR. speatmpteabtesordedatdi8 or 320ME. JField strengths are
that may be enpl oyed . are water | ut

, Ri r.s .S [
| Sot RPreSEe T 1 o RS PR BrpoeD) b e e g, and peek
I nj ect EH@H&E@P&% AbdigHatedRY fillo%A: §)Singled dpddublet; dd, doublet of doublets;
injecta ol l'-1n- water mcroenul sion where the ol
act i vedmydpublit ofmultiplets; & sapletea quATtethlr sppropd pinglel m. myltiplet.
{0087]  The following abbreviations are used for commonly used reagents : Boc or
25  BOC: #-butyl carbamate; Fmoc: 9H-fluorenylmethyl carbamate; TEA: triethylamine;
NMM: N-methylmorpholine; Ms: methanesulfonyl; DIEA or DIPEA:
diisopropylethylamine or Hunig’s base; NMP: N-methylpyrrolidinone; BOP reagent:
benzotriazol-1-yloxytris(trimethylamino)phosphonium hexafluorophosphate; DCC:
1,3-dicyclohexylcarbodiimide; EDCI: 1-(dimethylaminopropyl)-3-ethylcarbodiimide
30 hydrochloride; RT or rt: room temperature; tg: retention time; h: hour(s); min:
minute(s); PyBroP: bromotripyrrolidinophosphonium hexafluorophosphate; TBTU:
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20 exanple, the active ingredient may be first

di ssolved in a mxture of soybean oil and | ecithin.
The oil solution then introduced into a water and
gl ycerol mxture and processed to forma

m croemnul ati on. [0071] The injectable solutions or
m croenul sions nmay be introduced into a patient's

bl ood-a-grmgmi@mdzepaiyl)mg%wﬂ th:midﬂﬁyhumﬁiﬁhﬂeﬁnﬂumﬁoyate DMAP: 4-
it may _be advant ageous, to nister, t so] uti.on.or :
mi cr oéwr@mst#ﬂaﬁﬂwnwamBa@%BMmeﬁeﬂ&O{%ﬁ% g(OAc)BH:

ci r cul JhBonaORGEBbicaYd-R; ADAlchselidadidNtF A (e Bsbetié Beid;
order to mai nt a.l n suc a constant concentrati on a

cont i ALiBRVDS:rithinwdris(trimetoytsilpdampidecPMSO: dimethyl sulfoxide; MeCN:

utidized, . S ' L Bynkney; o
catp prcientif HEQEF nBuBol; HOAS ol deefitc; bt giRisOfmamide;
The plHEIFRetedhlyiofiras O R, 2-tichisraztynd EtiOn didtiy] ethernDEGM:

a sterjle injectable uequs. or gNQus suspensi on_ .
For | v ApRaBIElR LR B T FRLRIP R Bpeneo acid
Thi s suspension nmay be fornul ated according to the

known art using those suitable -34 dispersing or

wetting agents and suspendi ng E&®RPE Izhi ch have been
menti oned above. The sterile hnjectaw e preparation

may al so be a sterile injeckap ﬁgsamu r
suspensi on in a non-toxic Egﬂent ralll y- pt abl'e
di | uent or solvent, for cgxawple @s & sordgfren in

1, 3-butane diol. In addifion, sterile, fixed oils are
conventional ly enpl oye as a solvent or suspending
nﬁﬂiunl. For this purp any bland fixed oil nmay be

e oyed including synthetic nono- or diglycerides. In
addi tion, faiN-(-BlobrepheuyihNagd-(pyridincd-sloxs)phienyDmatonpgpide
the preparation of injectables. [0073] Conpounds of
Formulas | and Il may al so be adnministered in the form

of a suppositories for rectal agedpiNrati on of the
drug. These conpositions can berepared by m xi ng
the drug with a suitable non-i@fr#ati ng exci pi ent
which is solid at ordinary t eratures but liquid at
the rectal tenperature and wil | "t herefore nelt in the
rectumto rel ease the drug. mat eri al s i nclude

cocoa butter, glycerinated gelatin, hydrogenated
veget aB) e oi-(sAminogthenexy)pyridioe yet hyl ene gl ycol s of

o o B S B oo\ 385a. 2 o 00 mmod

Cr eansin dihethlenifsxide 10l hEpwasfiated iwithst-aninspisneh@ldrich, 2.1 g, 20.0

ete. mmol) and sodium hydroxide pellets (2.0 g, 50.0 mmol) and the mixture was heated at
100 °C for 18 h. The mixture was cooled to room temperature, poured onto a mixture
of ice-water (300 g) and extracted with Et;0 (3 x 150 mL). The combined extracts

20  were washed with brine, dried (MgSO,) and concentrated to give the 4-(4-

aminophenoxy)aniline as a pale yellow solid (3.5 g, 94%). "H NMR (DMSO-ds) 8
8.38 (dd, 2H, J=5.5, 1.5 Hz), 6.83-6.79 (m, 4H), 6.63-6.59 (m, 2H), 5.13 (br s, 2H);
MS(EST) m/z 187.2 (M + H)".

-39 -



cont ai ni ng the conpound of Forrmula | are enpl oyed (For
pur poses of this application, topical application
shal |l include nouth washes and gargles.) [00751 The
conmpounds for the present invention can be _

adm nistered in intranasal formvia topical use of
sui tabl e intranasal vehicles and delivery devices, or

via 20 transdenmi al routes, usin® thdse forns of
transdermal skin patches well Ny those  of

ordinary skill in the art. To be admpnistered in the
formof a transdernmal delivery sys t he dosage
adm ni stration will, of course, be i nuous rat her

than intermttent throughout the dospage regi nen.
Compounds of the present invention nd#y also be

del i veged u sitor | ovin bases such as

cocoa Bt t o G EfRoRapeny Rmin e oxepropaporeacd 0 O o

veget ajg089oi | To asolitivh 6fethyl 3paulgtei3b¢ﬁopfn@a@aw:(@um@£ 5.0 mL, 40
various nol ecul ar m5|ghts and fatté aci d_esters of

pol yet MRobia mgtidene c Jvas addrd diisepyppylefhylamine (8.4

L Y G Pl 4 e e

by t hemptersovasisiined atphgm tm;amwbnhemigbt atds¥agdhen quenched with 100

and- somiRe SRR ATEE PhiiRe: Dol st FhdblueBi ¥t ohlorofom
the segpet IGCVmDi Thb eoRBinbEMgartic ExtFaRtsaNde dnédlﬁ%?]mﬂyﬁmus NaySO4 and

fornmul ated as a fixed dose, such conbi nati onqﬁnlr il.ﬁ
enpl oywm@ﬂmam@swcmcgudwﬁﬂqw rﬁﬁé idified upon

do?(?gest&?é%g{g egé H196R @PRYS sY1b ({bpg 1@%‘?55 gﬁfﬁﬁ 7.05 (1, 2H, /=838

phar naceut active age t or reat
appr ovHd), 4084geH, a2 HZDGMI(SH, bBS o3kl ag. 1|Hz)nwsr:lﬁ8r*) m/z

may al e pi stered sequentially wth known

ant i ca%%eﬁ %‘?g@t ‘ot oxi ¢ agents when a conbination

for mul mob@n | Thb BBdTeSEF W dissolved in 1 (MRD oF edfiandt aiidéooled to 0 °C. 1
limted in the sequence of adm nistration; conpounds

of For MuakgaaQHZohtidn (HOOmﬁy) was added andShexeactiopwasetirred at 0 °C for 1 h.
after adm ration, Q

D ot s sPAGERAE 0 o AR g s solution s
phar maesitao@t G¥ith BIOMREHE ) akf wﬁdﬁtﬁemmﬁwtiﬂisvmh 1NnegsHCI solution.
Lﬂgfﬂgi‘&qum%%bs% oy Conf H ng*@i:p\f. g?{ 100 mL) The combined organic
phar magalegigal dﬁéﬁaaeﬁaﬁm&hs NRJSC) Yol BReRERG MFbEMAD give the
out with the conpounds according to the invention an
sal t s e¢mude profluct as a yellow solid (6.31 g, 84%) which was used without further

20 purification. "H NMR (DMSO-dy) § 12.9 (br s, 1H), 10.3 (br s, 1H), 7.59 (m, 2H),

7.16 (t, 2H, J = 8.9 Hz), 3.34 (s, 2H); MS(ESI") m/z 198.43 (M + H)".

C)  N-(4-Fluorophenyl)-N-(4-(pyridin-4-yloxy)phenyl)malonamide

[0091] A solution of 4-(4-aminophenoxy)pyridine (93 mg, 0.50 mmol) in DMF
25  was treated with 3-(4-flucrophenylamino)-3-oxopropanoic acid (99 mg , 0.50 mmol),

DIPEA (113 pL, 0.65 mmol) and TBTU (209 mg, 0.65 mmol) and the mixture was

stirred at RT for 2 h. The mixture was concentrated to remove the DMF and the

residue partitioned between EtOAc and saturated sodium bicarbonate solution. The
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Met Ki nase assay Reagents Substrate M x Final
Concentration Stock Solution Tris-HCL, 1M pH 7.4 20

mM MiCd211nM DIT11nM BSA 100 mm 0.1 ng/m
polydudltyr 10 mm 0.1 mnL ATP (InmV) 1 -ATP 10 G/
10.2CG/m 15 Buffer Enzynme m x 20ul 1M DTT 4ul

GST/Met .2 mM IOng/an 200ul IM Tris-HCL H 7.4 s 12ml

Buf f eﬁt@m%@gwamﬁ saledHR@ulDZ@borlaboseR Ao Mtine, dried

m xtures e yed for the Met kinase assay contain the

synt h@vig8Ogubs tommerirgtes tp @ivg:thgtitie gompppnd asam offwhity fopyp(140 me,

and b r Qi ' )/ , , =

Tri's Bitert NROSIPER.A 510 aB 1 W e T8 B B =551
20 aL IH%Y’ G.Ad, mop@gq(q@rm@v.bmmqh; RHY, 70F7-2.04 (in, 4H), 6.89 (dd, 2H, J=
trichl oroaceti c aci 0 pcentration

495 TEA, bﬁé&)ﬁ-%@e@%@éﬁ? P&{ée‘gba @‘ﬁt” 3/ ¢

unifilter plates (Packard Instrunent Co., Meriden,

C) using a Filtermate universal harvester -36
(Packard I nstrunent Co., Meri désempd¢3} and the filters

are quantitated using a TopCoupj 9¢-well Iiquid
scintillation counter (Pdtka Nypent 0. ,
Meriden, CT). Dose respv S reerated to
determ ne the concentrati@h™€quifed 10 it 50%

of kinase activity (1C50 Conpounds were di ssol ved at

10 MM in 5 di nmethyl sul 6’xi|"{je (DMSO and eval uat ed at

si x concentrations, eg “,L,H quadruplicate. The final
concentration of DMSO in the assay is 1% |C50 val ues

wer e 1-(4—(6-Chloropyrimidin—4-yloxy)—3-ﬂuorophenyl)-3-(2-(4-ﬂuorophenyl)acetyl)

10 - thiourea
T
O
o
o
) N

A) 4-Chloro-6-(2-fluoro-4-nitrophenoxy)pyrimidine
[0092] A mixture of 4,6-dichloropyrimidine (Aldrich, 0.74 g, 5.0 mmol), 2-fluoro-
15  4-nitrophenol (Aldrich, 0.79 g, 5.0 mmol) and DMF (10 ml) was treated with
potassium carbonate (0.72 g, 5.2 mmol) and heated at 80 °C for 3 h. The mixture was
cooled, diluted with water and extracted with ethyl acetate. The ethyl acetate extract
was washed with brine, dried (MgSOy), and concentrated to give the crude product as
a yellow solid. The crude product was triturated with isopropyl ether to give 4-chloro-
20 6-(2-fluoro-4-nitrophenoxy)pyrimidine as a yellow solid (1.3 g, 94%). 'HNMR
(DMSO-d;) 5 8.80 (s, 1H), 8.51 (dd, 1H, J=8.6, 2.5 Hz), 8.31 (d, 1H, J=9.1 Hz),
7.87 (d, 1H,J=9.1 Hz), 7.84 (s, 1H).
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derived by non-linear regression analysis and had a
coefficient of variance (SD/ nean, n6)16% [0080]
Preferred conmpounds of the invention inhibit Met

ki nase with 1C50 values 10 between 0.01 to 100 M The
nost preferred conpounds have | C50 val ues of |ess
than 0.5 M [0081] Further subject matter of the

i nvention al so includes pharmaceuiiCaNs,for use as
descri bed above including control g cancer,
inflammation and arthritis, whigf ontain at |east
one conpounds of Fornmulas | and| Il as defined above or
at | east one 15 of its pharmafol dgi cally acceptable
acid addition salts, and t of a compound of the
Formulas | and |1 as-defined above for the preparation

of a myar naoemi-@ai(z-hmﬂmg-ﬂuam;ihenompgmme
prollferatlve di sease de bed reV|ous
i ncl udPOf3] agat geutieny ?é‘é?aﬁ F ’gypmdlm(lagﬂs

ar t hrigduh st id £082dol [0 ho) Jv&wtea@deoimmﬁ nizReél (1.5 g, aqueous slurry)
pr epar at | ons describe the manner an o%ﬁﬂi’? 20_of

malSdngnd te rggq‘ungmmt@quéﬁwfbwd&hﬂ 0 geny(frgm a latex

{ner o oplgEat RF S 74, ThlpoBRl 4dh iR PO R Cotrred, and e

spiri tre@&md: pasrnmned bétwedneCHiClpatd mmm&;@wwﬂmﬁe phase was

SRR e R PG, Py

f ol | OV RGOS YD sPlica FRI B 10Ri% MO ipCHECY eetlie cluent to give 4-
enbodi nents of the invention. Al reactions

caldr | eo&mqﬁﬁammz—&ﬂupmmm dirge 258 Whife 9 Qi 600, mey 52%). 'H
at nos e r r.@an aPar 6.46
and oM RN St 68 B EE 20 138 %2”‘?%2‘%? H, S,
evapor(aaouH,Jl*nﬂm 2 $HYG 648 (e 3HV e, 8 GarbTEr)C 5 A (br s, 2H); MS(EST)
reagents were As received wthout 30 additional
punh%’&ﬂ‘*@ﬁ“@%‘l’ nts were commercial anhydrous

grades and were used -37 w thout further drying or
purification. Flash chromato raphl\;3vvas perf or ned Hsi ng

si15 caCyel I-@nrChloromyzimigdin-4-glyxyh3dlorephsnph) Brif-(
[ 0084] Anal% orggﬂmgﬁgge widigse (RP) HPLC was
en

performed Uusing a nex una C18 S5 4.6 nm x
nm col [@om]0r  4-FriMdtoghiendistyd ciforid&@Lancasten | 0h7g, B mBIOI) was added to

e Comesmert NaSCIE37 % 3 oSt ald BORD Yo and BreFedufling mixture
stirred at RT for 30 min. This mixture was added to a solution of 4-chloro-6+(2-

20  amino-2-fluorophenoxy)pyrimidine in 1:1 EtOA¢/CH,Clz (5 ml) and the resulting
mixture stirred at RT overnight. The mixture was concentrated and the residue
partitioned between EtOAc/ H;O. The EtOAc phase was separated, washed with
brine, dried (MgSO4) and concentrated. The product was purified by flash
chromatography using 10 — 35 % EtOAc/ hexanes as the cluent to give the title

25 compound as a yellow crystalline solid (0.85 g, 65%). ' NMR (DMSO-d) 5 12.40
(s, 1FD), 11.81 (s, 1H), 8.67 (s, 1H), 7.90 (dd, 1H, J=12.1, 2.0 H2), 7.62 (s, 1H), 7.47-
7.41 (m, 2H), 7.38-7.35 (m, 2H), 7.17 (t, 2H, J= 8.8 Hz), 3.81 (s, 2H); MS(EST") m/z
434.98 (M + H)".
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with the foll ow ng nobile phase system A = 90%

H20/ MeOH + 0. 2% H3P04; B = 90% McOH H20 + 0. 2% H3P04
at flowrate = 4 nL/mn and detection at 220 nm

[ 0085] Preparative Reverse Phase (RP) HPLC was
performed with a linear gradient elution using 10%
nmet hanol, 90% water, 0.1% TFA (solvent A) and 90% 10
nmet hanol , 10% water, 0.1% TEA (solvent B) and
detection at 220 nmon one of the follow ng columms: .
A - Shimadzu S5 ODS-VP 20 x 10&XA®Plt um with a flow
rate of 20 nL/nt B - YMC 85 oI 31Q X 100 nun col umm
with a flowrate of 20 mnljfigN-C-N Pheneng

250 M colum with a flow 0 1
S5 ODS 20 x 250 nm col u haflowraoFlO
nm./mn; E- YMC 510 15 50x500rrmco|urmvv|tha
flowrate of 50 nmL/ m n; or[ F- YMCSIO ODS 30 x 500
mm col um with a flow r AME of 20 nl/nin. [0086] All

final produ re c racter Lzed by rH NVR, RP HPLC
el ect rospra§ {4 “25111 pyDacety Dnis(4-@rridinedyigry)phenylthiourea

pr essufpees)oni TR i@ lcdntidun @?Mmﬁé gﬂgﬁ,[;%?hmlg
NVR sp[ggtfla wer e obt ained on either 0 E(lli'y)rpyndme

a 400 (GempepedArof E@mnnlgtlb ambnsimilacueosddresplinted fonthe preparation of

ccor et 00 Sl I BL AR RO 3 0 000

r e: ?t i Vi€), 849f (A2, ofséemﬂzp e?klz(d, aH?dIfls@kHz), 7.31-727 (m, t2H) 7.14-7.09
nmu Ip re esl gnat ed. as ol'I Qws ;
0 otk dED, 6% BlicuiZe 3L &b nets, HhMSESE) B 22 M+ 1"

mugiplets; t, triplet; g, quartet; br s, broad
singlet; in, nultiplet. [00871 Thefollovmng

abbrevi ations are used for conEmhpledsed reagents :
Boc or 25 BOC. t-butyl carbarmt' Fnog;

9H f | uor enyl net hyl car bamite h m ne;
NMM  N- et hyl nor phol i ne; M pt hd : DA or
DI PEA: diisopropyl et hyl agrme ni%‘ S F NWVP:
N- et hyl pyrrolidi none; B reagent:

benzotri azol -1 -yl oxytri ﬁr, nmet hyl am no) phosphoni um

hexaf | uor ophosphat e;
1, 3-di cycl ghexyl car bo ||n1de EDCI :

1- (di net hM-&tﬂﬁaGplwm)mnhww:wwummnmi)aw’-@-ﬂumphenyn
hydrochl oride; RT or if: roogb%&qperﬁture
retention tinme; h: hour(s) te(s) PyBroP

_t;% %ot[no%sg r r oA isehutioP 50 4 RARMG-8 2 apiat 1-AasRphavRipySmidine (29 mg,

O ( 1H-DbEmekCompound Bjof Expmple ). 3t rinesnhonyiamsinphdoxopropanoic

et - o R Pl S Comunh AR Y DA PR U Sl o teated
with DIPEA (24 pl, 0. 14 mmol) and TBTU (46 mg, (.14 mmol). The reaction
mixture was stitred at RT overnight, diluted with EtOAc¢ (25 mL), and the organic

20  phase was washed with brine (3 x 20 mL), dried (MgSOQ4) and concentrated. The

product was purified by flash chromatography using 1-3 % MeOH in CH,Cl, as the
eluent to give the title compound as a white solid (35 mg, 78%). 'H NMR (DMSO-
dg) 6 10.49 (s, 1H), 10.25 (s, 1H), 8.65 (s, 1H), 7.78 (d, 1H, J= 12.1 Hz), 7.63-7.57
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sodium tri acet oxyborohydri de; HOAc: acetic acid; TFA
trifluoroacetic acid LiHVDS: 1ithium
bis(trinethylsilyl)anm de; DVBO dinmethyl sulfoxide;
McCN: 5 acetonitrile; McOH nethanol; EtOAc: ethyl
acetate; DVF:. dinethyl formam de; THF:
tetrahydrofuran; DCE: 1, 2-dichl oroet hane; Et 20:

<y, St X3, 280 DL T 1 9 NS (B

chl ori m CPBA:  4-chl’or oper oxybenzoi ¢ acid

1 H |4|19R|15M4kH) ool / F 10 N

N- (4- Fluor ophenyl ) -N-(4-(pyridin-4-yl oxy)phenyl ) malona
mde ,yNH2 O ~1i NA) 4-(4-Am nophenoxy)pyridine 15
[0088] A solution of 4-chloroBsangle® hydrochloride
(Aldrich, 3.0 g, 20.0 mmol) in q_llrrethyl squOX|de (40

m.) was treated with 4-am 2.
20.0 mol) and sodi um hyd?é@ftﬁ%“‘ 50 0
mml ) and the m xture was § ;:18h

The m xture was cooled to oomtenperature pour ed
onto a mxture of ice- N(300 g) and extracted
with Et20 (3 x 150 rHsP. )corrbl ned extracts 20 were
waghed with brine, dried (MySO4) and concentrat ed to

gi ve the 4- -amnohnox)anlllneasa e
solid (3.5 %M i -@yalg )¥;E SDENP-(4-
21-1, J= 5.5, 1 5 H), Gﬂ%ﬁlr\%hlﬂ ximoﬁhﬂ;meﬁ 63- 6. 59
(m 2H), 5.13 (br s, 2 hs mz 187.2 (M + Hf.
-39 , @03/7‘} Ol ~A lsblutioidf. NH(4-(6-¢ oropynmxdm-ét—yloxy)—S-ﬂuorophenyi) -N-(4-
filuorophenyl)malonamide (100 mg, 0.42 mmol, Example 4) in #-BuOH (3 mL) was
10  treated with 2 M methylamine/THF (0.2 mL) and heated in a screw cap vial at 80 °C
for 12 h. The mixture was concentrated and the residue purified by preparative HPLC
using a gradient of MeOH-H,O containing 0.1 % TFA. The fraction containing the
product was lyophilized to give the title compound as a pale yellow solid (60 mg,
34%). 'H NMR (DMSO-ds) 8 10.58 (s, 1H), 10.36 (br s, 2H), 8.19 (br s, 1H), 7.76 (d,
15 1H,J=12.1 Hz), 7.64-7.62 (m, 2H), 7.36-7.27 (m, 2H), 7.15 (dd, 2H, J=8.8, 8.8

Hz), 5.95 (br s, 1H), 3.49 (s, 2H), 2.80 (s, 3H); MS(EST") m/z 414.16 (M + H)".
EnﬁpleG
;Q* Y O
O C
F
i ﬁ )
|
kO)LN \NJ
H

20 tert-Butyl 6-(2-fluoro-4-(3-(4-fluorophenylamino)-3-

oxopropanamido)phenoxy)pyrimidin-4-ylcarbamate



F B) 3-(4-Fl norophenyl am no) - 3- oxopr opanoi ¢ aci d

[0089] To a solution of ethyl 3-chloro-3-oxopropanoate
(Aldrich, 5.0 nL, 40 nmol) in nethylene chloride (100
m,) at 0C was added diisopropylethylamne (8.4 5 ni,
48 mmol ) followed by 4-fluoroaniline (A drich, 3.6 nL,
38 mmol ). The reaction m xture was stirred at nom
tenperature overnight and was then quenghed with 100
nmL of saturated NaHCO3 sol uti on, The aqiieous | ayer was
extracted with chloroform (3 >oc:l-QO ~Nhe conbi ned
s Na2SO4 and
concentrated in vacuo to gi ve de'product as a
yellow oil that solidifiggcee ghanding (10 g). 1H
NVR (CDClS) 8930 (br s, 111), 7.55 (m 2H), 7.05 (t,
211, J5 1}64 rjﬂ;,hm_&aﬁﬂnés
211), 35 (ﬁ%T J= 7@‘1”?2y Bo;o ') mz 226.11

( M+-H) t{0qI8D90] AW«&M@W@M&% £8 21 Bh0 pamol), 2,4,6-

(100 AerohaSteammin i drdioih g0 o dBEkiny PIEEA R L. 277

fos 1 phmol %J@dﬁmomwmmmdmmmeam The adxitore was cooled,
rem)ve et

anol The aqueous, sol utlon extrac
wi th ALy ERE R iR B o g by esuum

HO s H£ naﬂ—ﬁbﬁn&qﬁﬁﬁw STMrH&dc@ﬂay\ﬁﬁshﬁﬁhﬁﬂ%mwaﬂ &her, and
Et OAc (5 X 100 nm.). The conbi'ned organic extracts

ver e dmiw dmakw@ﬂWrO@Whmw 8 8c906h c ERIMR @459"{6) 8828 (s,

(6 31 5. Babfe. W o Sla Pl W B 3 A PEnEH 7264 O

purg fication. 1H NI\/R(DI\/BOdG) S 12.9 (hr s, 1H),10.3
(br s, 111), 7.59 (m 211), k6 (t, ﬁézl J= 8.9 Hz),
3.34 (s, 211); MS(ESJ) niz 198. > O

N- (4- Fl uor ophenyl } N- (4- (pyri di n- xy) phenyl ) mal onam
ide [0091] A solution of 4-(4-gm nophenoxy)pyridine
(93 ng, 0.50 mmol) in DVF 25 wasytreated with
3-(4-fl uorophenyl am no) - 3- oxoploganm c acid (99 nyg,
0.50 mmol ), DIPEA (113 L, 085 ™mwol) and TBTU (209 ny,

0.65 nmol) and the mxture was S red af RT for 2 h.
The iRt ur S-GaElRert-dRitronhenoxy PY'@‘HE{)% HBEVE and t he

resi du ”'Ioﬂdi&ﬁﬂ e BENNELB-HnOhEx ARH AR Jéhﬁhﬁﬁnﬁﬁmhmmme(zz

bi carb ution. The -40 Et OAc phase was ed
with sgﬂulrlamdl)sbﬂumm%mtawh@gwa(ﬂé & 310unmeh), angr%- Wéthoxycthyl ether

dr 1§ d (50 mL) was heated at 160 °C for 60 b. The reaction mixture was cooled to RT and

poured into H,O (200 mL). The solid was collected, washed with 2 M aqueous
N2,CO; and H>0, and then vacuum dried on a Biichner funnel. The crude product
was treated with TFA (20 mL) in dioxane (40 mL) and stirred at RT for 4 h. The
reaction mixture was concentrated, the residue partitioned between EtOAc and

20  saturated NaHCO; solution, The EtOAc phase was separated, dried (MgSOa),
concentrated and the crude product purified by flash chromatography using 1-2 %
MeOH in CH,Cl, as the eluent to give 6-(2-fluoro-4-nitrophenoxy)pyrimidin-4-amine
(440 mg, 31%). '"H NMR (DMSO-dg) 5 8.31 (dd, 1H, J=10.4, 2.5 Hz), 8.14 (dd, iH,
J=9.8,2.0 Hz), 8.04 (s, 1H), 7.61 (dd, 1H, J=8.3, 8.3 Hz), 7.07 (5, 2H), 6.02 (s,

25 1H); MS(ESI) m/z 251.15 (M + H)".
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(MgS™) and concentrated to give the title conpound as
an off-white foam (140 ny, 76% . rH I QW (DVBO d6) S
10.30 (s,1H),10.24 (s, 1H), 8.43 (dd, 2H, J= 5.5, 1.5
Hz), 7.70 (d, 2H, J= 9.1 Hz), 7.63-7.60 (m 2H},
7.17-7.14 (m 4H), 6.89 (dd, 2H, J=5 5.5, 1.5 Hz),
3.46 (s, 2H); MS(ESI') mz 365.9 (M+ H+ Ezanple 2 ~
N~ FI HINHO/ SOI/ F ~NI G~N

i -(4-(6-Chloropyrimdin-4

yl oxyr 3-f 1 uor ophenyl ) - 3- (2- ( 4- f IbqeopheRyl ) acetyl) 10
thiourea F~ ~ NOZ oW ~ +N+ G Nf
4- Chl oro-6- (2-fl uoro-4-aitrophen@syjypyrimdi ne [ 0092]

A m xture of 4,6-dichloropyrim (Aldrich, 0.74 g,
5.0 mol ), 2-fluoro- 15 4-nitr ph5ﬁol (Al drich, 0.79
g, 5.0 mmol) and DMF (10 ﬁ’P‘}‘ eated with

pot assi um carbonate (O 72 g, K. 2 mmol) and heated at

80 C g ?(? 5'? acetk@ yrifiidiniLeciéHamate

wat er “and € The et hyl
acet af@o108f r a@mfm#fhmm-mmaphmy)pmn Mguns (439 mg, 1.2

08, CCRSTSIAR kDl L5 B0S0HR OO FISHTER Gy e i

| sopr gAY for ¢ hiEen doBeditriRd n f»‘tﬁ:h@ tgi®dthe crude product. The product was

2o|(|2dfp|p;§éf@f mtrophem)wl ne (g_slgng%‘e{:gas%clmnmgm
8.51( ?%»: %{flml é? ﬁﬁ%&sﬁoﬁ@gﬁﬁ ﬁﬁm‘ﬁﬂr#}féarbﬂmaﬁ a4 alNiite solid (110

7.87 -41 F~N
mg, 26%). 'HNMR (DMSO-ds) & 10. 59 (s, IH) 8.39 (dd, 1H, J 8.8, 1.1 Hz), 8.32
10 (dd, 1H,J=10.3,2.4 Hz), 8.15 (ddd, 1H, /=9.1, 2.5, 1.0 Hz), 7.67 (dd, 1H, J= 8.3,

8.8 Hz), 7.45 (s, 1H), 1.4 (s, 9H); MS(EST) m/z 349.08 (M - H).

X
ﬁ”
Boc\ N N/
H

D)  {tert-Butyl 6-(4-amino-2-fluorophenoxy)pyrimidin-4-ylcarbamate

15 [00101] A solution of fert-butyl 6-(2-fluoro-4-nitrophenoxy)pyrimidin-4-
ylcarbamate (11 mg, 0.031 mmol) in MeOH (2 mL) was treated with PtO2 and the
reaction mixture was stirred under a blanket of hydrogen (from a latex bailoon) for 2
h. The catalyst was filtered off and the filtrate concentrated to give tert-butyl 6-(4-
amino-2-fluorophenoxy)pyrimidin-4-ylcarbamate (8 mg, 81%). 'H NMR (DMSO-dy)

20 &10.62 (s, 1H), 8.43 (d, 1H, J=2.5 Hz), 8.36 (dd, 1H, J = 9.8, 2.5 Hz), 8.36 (dd, 1H,
J=9.8, 2.5 Hz), 8.20-8.17 (m, 1H), 7.71 (dd4, 1H, J=8.8, 8.8 Hz), 749 (s, 1H), 1.48

(s, SH).
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~N g N~ B)

4- Chl or 0- 6- ( 2- am no- 2- f| uor ophenory) pyri m di ne [ 0093]
A solution of 4-chloro 6
(2-fluoro-4-nitrophenoxy)pyrinudine (1.3 g, 4.8 nmol)
in methanol (120 nmL) was treated with Raney nicke
(1.5 g, aqueous slurry) 5 and the reaction m xture

was st 'E))r edzerBety]l 6-(PAaskel-(3{4-Nuskopheiyluhinlsa | at ex
n

bal | oo at RT for 3 h. The catalyst was filtered og

the filtrat exepsaeRmmidelphenoRyipyriRidin-dyicarbamate

partit b The,- .
Lﬁmﬁa YHARHE el atv@ag%rég@{eﬂrﬁom}@ K@}l@@%ﬁmz

chlori se was ried and

concen ﬂnmpwnoﬂpmmwmmﬁ&mga 910215 n@@bibgnd‘@as h
ST Ay Sl s

?663 Akl 55 1, 'mw{lh&a%w?}yigg?m,%?&s?@m 0. BBGSmIniodJ) using a
DVB S

(s, 1@ mp%aequbcd Jor the prepyation pf) Compo 5')(% ggaq;qez Fliash

J= 13. N I )

(br s, %%a&gﬁé% ‘ég%lgo’ §%§5§%240 %im(:ﬁ S agth’é © tcga%e%“ﬂe

1 (4 ( Gorfpdumdapyvihite dolid (10 mg, 80%). HNM.R (DMSO-d.s) 5 10.48 (s, 1H),

11 b7 opihgr TRt PR A fabdaer 77 (. 1, 762 @ 1= 5.5 ),

4- Fl uon &g fd&,nm,@&ﬂ Y lexzg 3. ﬁ@(rﬁ,mi)cm'mrxs (@, 28), wga(s (DH), 1.46 (s,

mol ) wm ded to alnxnneofrws (0.27 g, 3.
nmol ) MS@QI')(’H/ESH‘P_}z&{dHhe resul ting nixt ure
stirred at RT for 30 mn. This m xture was added to a
sol ution of 4-chloro-6-(2 20

am no- 2- f | uor ophenoxy) pyri m di fxampld71 Et OAc/ CH2C12
(5 mM) and the resulting mxture shlrr d at RT
overnight. The m xture was c@uceRr ap
residue partitioned betvveen'%‘/, 0] Th
phase was separated, washed brife, Cdri \:
and concentrated The product s purified by flash
chr omat ogr aphy usi nML(O0 3p ONEt OAc/ hexanes as the

el uent to give the ound as a yell ow
crystalline solid (O. 8 l . 1H NVR ( DMSO- d6)
312540 (s, 111), 11. 81(3‘3“111) 8.67 (s, 111), 7.90
(dd, 1H, J=12.1, BH?): - 3 X4 Huordplihylataidd)-1-m
211), 7.38-7.35 rQ. 6(ifﬁ?ﬂr()jg-(_’tZH J—p g 1)&6}
3.81 (s, 2H); om@mnammhrhen@w aﬂ'mwmlﬁmethzl)carbamate

e
O N
KA
CH

20 A) tert-Butyl 6-(2-fluoro-4-nitrophenoxy)pyrimidin-4-yl(methyl)carbamate
[00103] A solution of tert-butyl 6-(2-fluoro-4-nitrophenoxy)pyrimidin-4-
ylcarbamate (Compound C of Example 6, 44 mg, 0.13 mmol) in anhydrous DMF (1
mL) was cooled in an ice bath and treated with 60 % NaH (44 mg, 0.16 mmol) and
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Example 3 HH~ NN~ OI/ SO/ F / I N

1- (2- (4- Fl uorophenyl)acetyl)-3-(4-(pyridin4.yl oxy)phen
yl)thiourea 5 [0095] The title conmpound was prepared

usi ng 4-(4-am nophenoxy) pyri di ne (Conpound A of

Exanple 1) and a sim|lar procedure outlined for the
preparation of Conpound C of Exanple 2. Yield: 10%

i H NVRstredet e s@nd fendpepatyre fo)30 mint8s. (Fhe redctibh mifh¥Owas treated with

(. orippometice (B, 63f ey g0 sgrmggartyd o€ iy 10 ing The rencion

1.4 Flzmex&s@ﬂowm Wa%ﬁ(tgﬁiolu f&n};eﬁﬁ@e énd Miredior 30 min. The
Exanpl e HH 0.0l

N - (4- leﬂe‘ff@%r“@ﬁ éﬁyfﬁi mﬂb&h&l{l? nﬂa}wd s:ctractvdrvoﬁhﬁtﬁw)(z x 10 mL). The

4(35hr|oro 6-(2-am nﬁ%%ﬂgnox%pym m di neag}(&z n%'r‘ggthc roduct

0. 12 nf#6img, C4¥6) euimplal ByelfovEsolidp 'l NMR (DMSO-ds) § 8.57 (d, 1H, J= 1.1 Hz),

0,13 il e AR, BV SRR a1 Bonih s, -

was trsas,taewlﬂzy\mda (g)lllilﬁﬁg 686, pyl 131%4 omyol ) and TBTU

(46 ng, 0.14 mmol). The reaction mxture was stirred
at RT overni ght, dlluted with EtOQAc (25 nl), and the

organi ¢ 20 phase was washed w th bgine (QN% 20 ),
dried (MgSOX) and concentrated The fuct”™ was
purified by flash chronat ography i -3 % MO in

CH2Cl Z as the eluent to give the |tIe compound as a
white solid (35 ng, 78% . |1H OIVRs( Db

10 CHg
B) tert-Butyl 6-(4-amino-2-fluorophenoxy)pyrimidin-4-yl(methyl)carbamate
[00104] A mixture of fert-butyl 6-(2-fluoro-4-nitrophenoxy)pyrimidin-4-
yl(methyl)carbamate in 1:1 EtOH / MeOH (2 mL) was treated with Ptbz (10 mg) and
the reaction mixture was stirred under a blanket of H, (from a latex balloon) for 2 h.
15 The reaction mixture was filtered and concentrated to give the desired prdduct (B0 mg,
75%)as a light brown solid. MS(ESI) m/z 365.13 (M + H)".

C) tert-Butyl 6-(2-fluoro-4-(3-(4-fluorophenylamino)-3-
oxopropanamido)phenoxy)pyrimidin-4-yl{methyl)carbamate

20 [00105] The title compound was prepared from zert-butyl 6-(4-amino-2-
fluorophenoxy)pyrimidin-4-yl(methyl)carbamate (30 mg, 0.068 mmol), 4-
fluorophenylacetyl chloride (Lancaster, 15 mg, 0.088 mmol) and NaSCN (9 mg, 0.11
mmol) in EtOAc/ CH;Cl; using a similar procedure described for the preparation of
Compound C of Example 2. Flash chromatography on SiO, using 1- 40 % EtOAc in

25  hexanes as the eluent gave the tifle compound (30 mg, 83%) as a white solid. 'H
NMR (DMSO0-dy)  12.40 (s, 1H), 11.79 (s, 1H), 8.55 (s, 1H), 7.86 (dd, 1H, J=12.1,
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dé) S 10.49 (s, 111), 10.25 (s, 110, 8.65 (s, 110,

7.78 (d, 111, J=12.1 Hz), 7.63-7.57 - 43 (m 3H),

7.40-7.34 (m 211), 7.16 (t, 2H J= 8.8 Hz), 3.48 (s,

211); Ms (E811) mlz 419.21(M+ H)~. Exanple 5 OF I/

NFN/ I OOF / NH3C .NJ 5 H

1Vt - (3- Fl uor o- 4- (6{ net hyl am no) pyri m di n-4-yi ory) pheny

1V3 (ﬁ? ﬁﬂgUPSaP hﬂqyj%liml a’ﬂhsiﬂs[(ﬁo@ﬁ} 720501 41{dda/2HfT = 8.8, 8.8,
6- chl orop gﬂ);e/ -1l uormng@%é

4- fI&dﬁﬁ@H@ﬂﬂ% éﬁéﬁmééb(h #&ﬂ )"

4) in n-BuOH (3 nL) was 10 treated vvlth 2 M

nmet hyl ami ne/ THF (0.2 L) and heated in a screw cap
vial at 80 C for 12 h. The nBEzample&as concentr at ed
and the residue purified by prep atlve HPLC u3| ng a

gradi ent of McOH H20 cont arpipg (N1
fraction containing the VHS I opzedto
give the title conpound asgaSpdl e Fel Dw SoF UF (60 ny,

34% . 1H NMR (DMBO-d6) S 1 58 (s 111), 10.36 (br s,

211), 8.19 (br s, 111), (d 15 111, J=12.1 Hz),

7 64-7.62 (m 211), HEC 27 (m 211), 7.15 (dd, 211,
%8 8, 8.8 Hz), 5.95 br 111), 3.49 (s, 211),

2

o 0 ol Mmook i deriaapyibidin Lo RERAEs faua-
ﬂuorophenyl)acetyl)thmurea
[00106] tert-Butyl 6-(2-fluoro-4-(3-(4-fluorophenylamino)-3-
oxopropanamido)phenoxy)pyrimidin-4-yl(methyl)carbamate (Example 7, 25 mg,

10 0.047 mmol) was treated with 4 M HCl in 1,4-dioxane (3 mL), stitred at RT for4 h
and concentrated in vacuo. The residue was partitioned between saturated aq.
NaHCO; solution and EtOAc. The EtOAc phase was separated, dried (MgSO,) and
concentrated in vacuo. Flash chromatography on SiO; using 1 % MeOH in CHaCl; as
the eluent gave the title compound (10 mg, 50%) as a white solid. 11 NMR (DMSO-

15 dg) 81237 (s, 1H), 11.77 (s, 1H), 8.09 (s, 1H), 7.82 (d, 1H, J=11.6 Hz), 7.41-7.35
(m, SH), 7.32-7.28 (m, 1H), 7.19-7.14 (m, 2H), 3.81 (s, 2H), 2.78 (s, 3H); MS(EST)
m/z 430.07 M + H)".

Example 9

20 HoN
1-(4-(6-Aminopyrimidin-4-yloxy)-3-fluorophenyl-3-(2-(4-
fluorophenyl)acetyl)thiourea
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20 tert-Butyl

6- (2-fluoro-4-(3-(4-fluorophenyl am no) - 3-

oxopr opanam do) phenoxy) pyri m di n-4-yl carbanmate -44 a
OCH3 &N NJ ~ )LLH H3CO CCH3 A)

N-(2, 4, 6-Trinet hoxybenzyl)-6-chloropyri m di n-4-am ne
[0098] A m xture of 4,6-dichloropyrimdine (Adrich,
1.48 ¢g,10.0 mml ), 2,4,6- trinetg Kyl am ne
hydrochl oride (2.33 g, 10.0 nmol), , :
5 mol ), and n-BuCH (50 nL) was keated at 100 C for 2
h. The m xture was cooled, dilufed with water (200
nm.) and the precipitated produ | s coll ected by
vacuum filtration on a Buo nnel . The product
was washed with col d. water, her, and vacuum dried
to give an off-white solid g, 90%. "H NWR

DVBO-x46 ' fudkd-4-s, 1H),
AP B it g i 11
NO2 ~J mmtmﬂ;enexx)pym@% 4

rllllt(rzoﬁ&gﬁqj(nr‘egﬁ%%/%%% 'Wh %py” - di n&%ﬂfnﬁﬁg (Compound B,

(252 of ExZ&mplk 630 g, R60 mnma)oBmChOt(ﬂﬁanWG fomol), PMAP (5 mg),

o AR AFALS, kb P s
c00l gy bgE o iV tROMHEhroice HRS dhe@iatodaphy BaeSiOpsing 5 — 15 %

was col | ected, washed with 2 M agueous I\@ﬁlgg% a%ﬁo hi

100, @ Actin hexaaes Ak thesliend 567 the Bk sRERORS AR, PiEG) as white
crude d h . X 21 (ddd,
(20 mpidndf N FOMSKRAL RS 83 i P, L i a2 A g 5.1
M0t urig, WasS' ¢ oh$,en Hay, 847 (dd;éHl;ésl&ﬂJé SodT); 74P (hdEL, J=1.1 Hz), 1.49

E’?Bﬁ‘i%ﬂé&&%@?@ R peony, U o e
£ NH;
BeJ
9
Boc., I /)

I'Isl N
Boc
B) 6-(N,N-di-tert-Butyloxycarbonyl)amino-4-(4-amine-2-
15 fluorophenoxy)pyrimidine
[00108] A mixture of the 6-(N, N-di-tert-butyloxycarbonyl)amino-4-(2-fluoro-4-
nitrophenoxy)pyrimidine (175 mg, 0.38 mmol) in toluene (5 mL) and MeOH (3 ml)
was treated with PtO, (35 mg) and the reaction mixture was stixred under a blanket of
H; (from a latex balloon) for 15 h. The catalyst was filtered off, the filtrate
20 concentrated in vacuo and the residue was purified by flash chromatography on S5iO;
using 1-10 % MeOH in CH,Cl; as the eluent to give the product (1 10 mg, 68%)asa
white solid. 'H NMR (DMSO-ds) § 8.56 (s, 1H), 7.17 (s, 1H), 6.97 (dd, 1H, J=8.8,
8.8 Hz), 6.46 (dd, 1H, J= 12.6, 2.5 Hz), 6.38 (dd, 1H, J=8.8, 2.5 Hz), 5.40 (s, 2H),
1.89 (s, 18H).
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concentrated and the crude product purified by flash
chromat ography using 1-2 % MOH in CH2Cl 2 as the
eluent to give 6-(2-fluoro 4

ni t rophenoxy) pyruni di n-4-amne (440 ng, 31%.'H NWMR
(DMSO-4) 88.31 (dd, 111, J=10.4, 2.5 Hz), 8.14 (dd,
1H, J= 9.8, 2.0 Hz), 8.04 (s, 111), 7.61 (dd,1H, J=
8.3, 8.3 Hz), 7.07 (s, 211), 6.02 (s, 25 1H); MS(ESI)
mz 251.15 (M + H7. - 45 F\~ NO2 0~1 ~N H Q)
tert-Butyl6{2-fluoro H

rrixture of 6-(2-fluoro 4 ni
ine (439 ng, 1.2 5 mmol),

DVAP (10 ng), and THE (10 was stirred at RT for 1
h then concentrated @ vakueg!to give the crude
product. The product was rified by flash

chr omat ography using 1-B®® McOH in CH2C12 as the
i U o '()ﬁ/ A -ql-tterflﬂhﬂﬁxﬁgrﬁ‘oh&'mﬂmfnopmldm*"YIOXY)'3“

nitrop enox rimdin 4°ylcarbanmate as a white solid

(110 ny, mopmmmze(mm@t!i)ensl)mtﬁhh(ogream 8. 39

oy, QOO o gEe g copiblng S Bepiec ity ST R

J= 8. &utyl ﬂyl)azuﬂ&ws-ammd}znﬂﬁonéﬁhe@sxy)ﬁ#ﬂmldkﬁ((mm)g, 0.048

Fert 3;3,@&83, %ﬂmﬁgwwﬁaﬂn&a s&%&wm e 1957 pmol), and NaSCN

yl car RO5RIeS 20. 062 B Bt0A T SRt Qlﬁmgfa sirildr pRdtieitlire aescnbed for the

(2-fludro 4-nitrophenoxy)pyrimdin yl car bamat e
nmy, O.m@&darationlof Com o Eranyplods Flash ehrematpgyan p@l@§102 using 10-

o7 g RO SRl Y Y Bl e Gl o oy o

cat al ywhiteagdf FHMI[RQDMSO—HJ)G 121e (6,1 HLE (s, 1H), 8.59 (5, 1H), 7.88
concentrated to gl ve tert-hbu

ani no-@df I oo bhd ok iy Atm: ‘ﬁy@%@-@&ﬁ -Bariee3is 7g @d, 2H, J=
819 . slf'“é'\ﬁ?ﬁ%@l R, 147 (s, 18H); MS(BSI) miz 616.12 (M + H)'.

15 D) 1-(4-(6-Aminopyrimidin-4-yloxy)-3-fluorophenyl)-3-(2-(4-
| fluorophenyl)acetyl)thiourea
[00110] A mixture of 1-(4-( N,N-di-fert-butylcarbonyl 6-aminopyrimidin-4-yloxy)-
3-fluorophenyl)-3-(2-(4-fluorophenylacetyl)thiourea (18 mg, 0.029 mmol) and 4 M
HCl in dioxane (1.5 mL) was stirred at RT for 18 h and then concentrated to give the
20  crude product. The crude product was partitioned between EtOAc and saturated aq.
NaHCO; solution. The EtOAc phase separated, dried (MgSO4), concentrated in
vacuo and the residue was purified by flash chromatography on SiO; using 1-2 %
MeOH in CH,Cl, to give the title compound (12 mg, 99%) as a white solid. 'H NMR
(DMSO-d;) 8 12.38 (s, 1H), 11.77 (s, 1H), 8.05 (s, 1H), 7.83 (dd, 1H, J=12.3,1.8
25  Hz), 7.41-7.35 (m, 3H), 7.31 (dd, 2H, /= 8.8, 8.8 Hz), 7.17 (t, 1H, /= 8.8 Hz), 7.02
(s, 2E), 5.89 (s, 1H), 3.81 (s, 2H); MS(ESI") m/z 416.06 (M + H)".
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20 S 10.62 (s, 111), 8.43 (d, 1H, J= 2.5 Hz), 8.3
(dd,1H, J= 9.8, 2.5 Hz), 8.36 (dd,1H, J=

Hz), 8.20-8.17 (m 1H), 7.71 (dd,1H, J= 8.
7.49 (s, I1H),1.48 (s, 9H). -46 E)
tert-Butyl 6-(2-fluoro-4-(3-(4-fluorophenyl am no) - 3-
oxopr opanam do) phenoxy) pyri m di n-4 yl carbamate [ 00102]
The title conpound was prepar gqa{nbmotert-butyl

6- (4- am no- 2- fl uorophenoxy) pyri mdi n-4-yl carbamate (8
mg, 0.025 mmol) and (4 5 g H H

f1 uor ophenyl am no) - 3- oxopro | c\fm ( , 0.031
mol , Conpound B of Exa , BBTW(1 ~g0. 034
mrol ), and DIPEA (6 L, 0.(330 mmol) using a simlar
procedure described for Nprepar ati on of Conpound C,
Exanple 1. Flash chro ogdaphy using 1-1.5 % MCH in
CH2C12 as the el uent "@%lve he title conpound as a

white solid ( , 0 z

1H), 10 10. 46@'&@1?%&%%%%%@%% a, ’9%@
7.74-7.77 (m 1H), 7.62 (fbhordphenghmaloBatide 7.61 (d,
1H,_ J= 4.9 Hz), 736-7.30 (in, 211), 7.17-7.13 (m
21%), 3.48 (s, 211), 1.46 (s, 911); MS(ESI') m z
500.12 (M ++. Exanple 7 HH F N O IH OI/ F OI
~N 15 CH3 tert-Butyl

6- (2-fluoro-4-(3-(4-fluorophg ameo) p3-

oxopr opanani do) phenoxy) pyr i ar n- 4- yI (met hyT) c&r bamat e

XYNQZ CH3 20 A) tert-But whx
6- (2-fl uoro-4-nitrophenox )g/yrimdi n- 4-yl (met hyl ) car ba
mate [00103] A sol utTON"ONTtert butyl

6- (2-f1 uor o- 4- ni t rophengyy) pyri mi di n-4- yl carbamat e
éﬁﬁ% ﬂgﬂg 5 f4(-(%'x,1%- '-lteer't—%hgydicaq‘gbn}q 'S}Smﬁgopjln)imwjm-tt—yloxy}-s’-
ﬂuomphenyl)—N’ -(4-fluorophenyl)malonamide
[00111] The title compound was prepared from a mixture of 6-(N,N-di-tert-

10 butyloxycarbonyl)amino—4—(4—amino-Z-ﬂuorophenoxy)pyrimidine (Compound B of
Example 9, 20 mg, 0.048 mmol), 3-(4-fluorophenylamino)-3-oxopropanoic
(Compound B of Example 1, 14 mg, 0.072 mmol), DIPEA (12 pL, 0.069 mmol) in
DMF using a similar procedure described for the preparation of Compound C of
Example 1. Flash chromatography on SiO, using 15-50 % EtOAc in hexanes as the

15 eluent gave the tifle compound (23 mg, 80%) as a white solid. "HNMR (DMSO-dy) 8
10.47 (s, 1H), 10.24 (s, 1H), 8.58 (d, 1H,J=1Hz), 7.77 (d4, 1H, J= 12.9, 1.8 Hz),
7.63-7.60 (m, 2H), 7.37-7.36 (m, 2H), 7.32 (s, 1H), 7.15 (1, 2H, /= 8.8 Hz), 1.47 (s,
18H); MS(ESI') m/z 600.17 (M + H)".

6
9.8, 2.5
8, 8.8 Hz),

20 B) N’-(4-(6-Aminopyrimidin-4-yloxy)-3-ﬂuomphenyl)-N’-@-
fluorophenyl)malonamide ‘
[00112] The title compound was prepared from N-1-(4-(N, N-di-tert-butylcarbonyl
6-aminopyrimidin-4-yloxy)-3 -fluorophenyl)-N-3-(4-fluorophenyl)malonamide (20
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m.) was cooled in an ice bath and treated with 60 %
NaH (44 ng, 0.16 mmol) and -47 stirred at the sane
tenperature for 30 mnutes. The reaction m xture was
treated with iodonmethane (10 L, 0.15 nmol) and
stirred at 0-5 Cfor 10 mn. The reaction mxture was
allowed to warmto roomterrperature and stirred for 30

m n. 'Eﬂggmﬁﬂg o ' mutefql_eﬁ&mgﬁf&mprepﬂduonof
extracted wt { C e
ext r adtompgnd Dy iag%m; ciile osmmen (adng 8 2 white solid

soi Po B W@%@@S?é”%@@%ﬂ $0io4 B2 100U 80, 45 4, 18, =
( dd, 11,0 H2), 9.63 (d& 281, H=)9,2, 4.9118)( Td3+7.30 Kin, 1H);§2§-b235(m, 1H), 7.18-

33 (2 (513 é&vl’-)J"D( gﬁgé{%@] Sé‘?%ﬁf%.%-ﬁ? 2y gdﬁ%f‘ipézlgom M+ By

t en- But yl 6- (4- am no- 2-fl uor ophenoxy) pyri m di n-4-yl ( met
hyl ) carbamate [00104] A m xture of tert but yl
6-(2-fluoro-4-nit rophenoxy) py Hxsne 1}

yl (methyl)carbamate in 1:1 EtOH/ M (2| nm.) was
treated with Pt02 (10 ng) and F

was stirred under a bl anket of ro m

bal I oon) for 2 h. 15 The reacti Xt ure was t &r ed

and concentrated to give the red product (30 ny,
75% as a |ight brown solid. r) nmz 365.13 (M +

H+ O N N

tert-ButyI6-(2-quoro ( 3-t4-f | uor ophenyl ani no) - 3-

oxopr opanam do) phe¥dr y)pyri m di n-4-yl (net hyl ) car bamat e

20 [001 ound,was enaped. far _
tert- but&'l@“@zlwﬁﬁ ﬁ%b?gﬁ nuno)pyrxmﬁﬂnﬁ yloxy)f3 ﬁmrophenyl) 3-(2-(4-

f 11gor ophenoxy) pyri m di n- 4 fiybkophipl)acembesaat e (30 ny,
0.068 mmol ), 4- fluorophenyl acetyl chloride

(Lancaster, 15 ng, 0.088 mml) and NaSCN (9 ngy, 0.11
nmmol) in EtOAc/ CH2CI 2 using a simlar ggocedure
descri bed for the preparation of Con'po lnd C of
Exanpl e 2. Flash chronmat ography on Si 0 U ing 1-40 %

Et OAc in 25 hexanes as the eIu .. title
conmpound (30 ng, 83% as a vvhm d. 1H NWR
(DVMBO-d6) S 12.40 (s, 1llHca (s, 111), 8.55 (s,

111), 7.86 (dd,1H J=12. 54 (d, 1H,
J= 1) 1 8)), fgf-(ﬂ!lqthw'{emlhﬁﬂlor%ymmv'mﬂ'%ﬁﬂ, (211, J=

8.8, 808113] A mixture of 4,6-dichloropyrimidine (Aldrich, 3.6 g, 24.2 mmol), 4-

15  methoxybenzylamine (2.7 g, 19.7 mmol), DIPEA (5 ml, 28.8 mmol), and n-BuOH
was heated at reflux for 3 h. The mixture was concentrated and the residue treated
with H,0 (150 mL) and EtOAc (175 mL). The EtOAc phase was separated, washed
with saturated aq. NaHCOs solution and brine, dried (MgSOy), and concentr\ated to
give the title compound (4.5 g) which was used without further purification. 'HNMR

20 (DMSO-ds) 5 8.29 (s, 1H), 8.13 (br s, 1H), 7.25 (4, 2H, J= 8.2 Hz), 6.90 (d, 2H, J=
8.2 Hz), 6.56 (s, 1H), 4.48 (s, 2H), 3.75 (s, 3H).
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.1 Hz), 3.81(s, 211), 3.36 (s, 311), 1.49 (s, 911);
(ESI'") mlz 530.09 (M+Hy+. Exanple 8 HHF / NuN ~
Ol / F HBC NN 5 H1-(3 Fluoro

6{ met hyl am no) pyri m di a- 4-yl oay) phenyl ) - 3{2- (4-

uor ophenyl )acetyl )t hi ourea [001061 tent-Butyl
(2-fluoro-4 (3-(4-fl uorophenyl am no) - 3-

opr opanami do) phenoxy) pyri mi di n- 4- Yy gt b car banat e
Exanple 7,25 ng, 10 0.047 nmol) was tredted with 4 M
HC in 1,4-dioxane (3 nm), stirred at for 4 h and
concentrated in vacuo. The residue S partitioned
between saturated aq. NaHCO3 sol ufji off and Et OAC. The
Et OAc phase was separ at ed, ) and
concentrated in vacuo. Fla hr élrat ogr aphy on 8102
using 1 % MOH in CHQGh@Oas the eluent gave the title

. B o i
7. 82(1 it 1,4&&-,@ N hebodens S bopyrniin ke 035,92
9. 19-7.14 211), 211 2 78

311) B Dyoro-iaiiraggona (1 Hiesd Hino! P i 2y
1 0a- ot e AL w100 C nss enyrsﬁm‘zmﬂefmmh-

f 1 uor onleeiiyturewss go)edponredamto éBshedlice (200 g), treated with EtOAc (200
mL). After vigorously stirring for 10 min, the insoluble material was filtered off. The
FtOAc phase was washed with saturated aq. Na;COs solution (100 mL), brine (3x
100 mL), dried (MgS0Q3) and concentrated in vacuo. The gummy solid obtained was

10 triturated with isopropyi ether to give the title compound (1.75 g, 76%) as a brown

solid. "H NMR (DMSO-dj) 5 8.32 (dd, 1H, /=10.2, 2.0 Hz), 8.15 (d, 2H, /=9.2
Hz), 8.05 (br s, 1H), 7.61 (dd, 1H, J= 8.4, 8.4 Hz), 7.26 (d, 2H, J=8.5 Hz), 6.91(d,
2H, J=28.5 Hz), 6.14 (br’s, 1H), 4.48 (br s, 2H), 3.74 (s, 3H).

4
f
6-
oX
(

“NT N
IO R
HaCO

C)  N-(4-Methoxybenzyl)-6-(4-amino-2-fluorophenoxy)pyrimidin-4-amine
[00115] A solution of N-(4-methoxybenzyl)-6-(2-fluoro-4-nitrophenoxy)pyrimidin-
4-amine (150 mg, 0.41 mmol) in 1:1 MeOH/ THF (20 mL) was treated with
ammonium chloride (0.22 g, 4.1 mmoi), and zinc dust (<20 microns, 0.27 g, 4.2

20  mmol). The reaction mixture was stirred at RT for 1 h. An additional portion of zinc
dust (150 mg) was added to the mixture and the reaction mixture was stirred at RT for
1 h and heated at 70 °C for 20 min. The mixture was filtered to remove the inorganic
solids, concentrated in vacuo, and the residue partitioned between EtOAc and brine.

15
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Boc. Boc A)

6- (N, N-di -tent - Butyl oxycar bonyl ) am no-4-(2-fl uoro 4-

ni t rophenoxy) pyri m di ne [00107] A m xture of

6- (2-fluoro-4-nitrophenoxy)pyrimdin-4-am ne (Conpound

B 5 of Exanple 6,150 ng, 0.60 mmi), BOC20 (275 ng,

1.26 mmol ), DVAP (5 ng), and THE (20 nL) was stirred

at Rl TlerEtDAs phase Was sepbatid, oastivd ot WRinepdiicd QvpSOLY @ide@ncentrated
in vacuo to gi ve the crude product.

Fl ash
chr oneft 3674 IR pIYs bty cogwpne G4p £018/9%) ORNMR (M Aed) 5 8.10 (or

as th t dat 0 =@7
ahi e > ST G TN Feg e D R B ae e
Tz) , HSI.H.Z-%.IZ;@ 2 0i1z) p1p6 (81, 2H, J e, zfua){a)@?i g, (9181), ,4.14%_1(5; s, 2H),
J=1.1Hz)" 1.4 S, T mz 451.12 (M + H)t

2 1) & Th YR St B
NHz ~J Boc~-N N Boc B) 6
(N, N-di -tert-Butyl oxycarbonyl)
f1 uorophenoxy) pyriw di ne [ 00403 [ AT X{ure of the 6
(N, N-di -tert-butyioxycar boﬂyl ) aigl no - f I uor o- 4-
ni trophenoxy) pyrimdine (175 ng, 0.38 mbl ) in tol uene
(5 mpynd MaGrbrdpBbdyDatest isb&ahsd W th Pt02 (35 nm)

and the reaction m xture s stirred under a bl anket

of  HAM¥I6dm Silvencymeats 0.9 og ). 08qnmok 1105 eqreazaulded tost solution of 4-
VR0 iheBa e (ide L, 697 B0 F 0.0 & in toene i

chr omatl) gt mphytemperfthife? The séadtiorlmidurdowst Shiklded SR bRt &l heated to
t he el uent i.ve the product (110 , 68% as a
whi t & TEBPF d‘&B?E%RIW? ixfurg was egpledo roopm femperafuze pad filtered
111), (AcdiscdsrEdD, & X i of2-
J=12. qg, OB ) b2 ( o%’,"e ?%3 3%@%%@ (%?S(Q%&I)O’ildﬂél ppacetsl
(s, 21socyanate igdolpene, whith yvas usd witheut further purification.

15

m no- 4- (4-am no-2 15

E) 1-(4-(6-(4-Methoxybenzylamino)pyrimidin-4-yloxy)-3-fluorophenyl)-3-(2-
(4-fluorophenyDacetyurea
[00117] A solution of N-(4-methoxybenzyi)-6-(4-amino-2-
fluorophenoxy)pyrimidin-4-amine (88 mg, 0.26 mmol) in THF (2 mL) was treated
20  with 0.36 M 2-(4-fluorophenyl)acetyl isocyanate in toluene (0.72 mL, 0.26 mmol) and
the reaction mixture was stirred at RT for 1 h. The mixture was concentrated in vacuo
and the solid obtained was triturated with isopropyl ether to give the title compound
(125 mg, 93%) as an off-white solid. 'H NMR (DMSO-ds) & 11.00 (s, 1H), 10.50 (s,
1H), 8.09 (s, 1H), 7.85 (br s, 0.5 H), 7.66 (d, 1H, J= 12.6 Hz), 7.36-7.15 (m, 9.5 H),
25  6.88(d, 1H,/=8.1 H2), 5.91 (5, 1H), 4.42 (br 5, 2H), 3.72 (s, 2H), 3.71 (s, 3H);
MS(EST) m/z 520.14 (M + H)*.
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F/ NUNSOI / F ~NSoc. ~¢c C 1-(4-(N Ndi-tent
But yl oxycar bonyl 6-am nopyri m di n-4 yl oxy) - 3-

fl uorophenyl)-3-(2-(4-fluorophenyl)acetyl)thiourea 5
[ 001091 The title conpound was prepared from

6- (N, N-di -tert- butyl oxycarbonyl)am no

4- (4-am no- 2-fl uor ophenoxy) pyri m dine (20 ng, 0.048
mmol ), 4-fluorophenyl acetyl clgsmgle1%Lancaster, 10
ng, 0.062 mmol), and NaSCN (95 ng, 0,062 1) i

Et OAc / CH2Cl12 using a simlar groced re oe-'rieed for
the preparation of Conpound CF%£Z%§5 D

chr omat ogr aphy on Si 02 using 1§ 0 ¢@EI@A‘ :
hexanes as the eluent gave thejtitle conmpound (23 ng,
77% as a white solid. 1H wjf%’ O d6) 612.40 (s,

111), 11.79 (s, 111), = ,ffﬁyé 7.88 (dd, 1H, J=

12.5, 1.8 Hz), 7.46- 7 ( 211), 7.38-7.35 (m 311),

7.17 (dd, 2H, J=p,8 .8 Hz), 3.81(s, 211), 1.47 (s,

18H); MS(ESI') mz 616. 12 (M+ Ht 15 D

1- (4- (6-m«wmmbmwmpmm&wmwmmﬂylzeqyl)-N’-(‘l-

4 fluorophenyl)acetyl)thjoure 00 m Xt ure of
1-(4-( N, N-di-tert-butyl cg ﬁ?ﬂyi) Jlorinide

6- agr npmls]m dihe tifle ybxﬁmclwasprepmd from N-(4-methoxybenzyl)-6-(4-amino-

(31f8| ;Jrgro {e’;’gl) 3-(2-(4-11l uorgf%%nyl‘)naqc tﬁh%‘l?l og{f?@j)mg,OSQ
was st ﬁﬂ"%ﬂh lﬁ&%ﬁéngi&nﬁ 0)206kdpPiandie 868 (CoBpcad Boof Example 1,

give t roduct. "The Crude product was

part it i28ung, 063 mment), EBONC228migshT Lmatod)danDIPEda{igdgL, 0.71 mmol)

solutio e. Et OAc. hase se ara e |ed

concenl’:&a}?’%h Hg“\’/‘ﬁﬂ PrageduT f’ @‘e\%g purlgé:%mgoundc‘)f
fl a¢h BRiRBYOThS BRMe BrodSttIvds pﬁmﬁ@ b}rtﬁuﬁﬁuouhﬁﬂi nscrpropyl ether to give
CH2Cl12 to give the title conmpound (12 Oﬁ @

whi t e 8sititk compowpdr{259 mEatRY%elas ap off- Vs‘ste(sehdl 5‘“"’1‘1 MBO-ds) &

B

7 17 ( 7.62 144, 285 7S 888, 194) Hz)77.927.20 £, my,lssd@g}g g=1818.)8.8 Hz), 6.88
3.81 (95 AR Yoo VBGESY 4 lo?s, 386; £4 EMH), 5%4E (s, 2P; Ms(esT) w2 520.14
15 M+H)"

Example 13
H H
F N.__-N
ISR RGN
o O O F
o
HaN™ N

1-(4~(6-Aminopyrimidin-4-yloxy)-3-fluorophenyl)-3-(2-(4-
20 fluorophenyljacetylurea
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Exanple 10 F N~N OBl OOI/ F LN HZN N~

Nl -1-(4-(6-Am nopyrimdin-4-ylory}3-fluorophenyl) 1V~-(
4- fluorophenyl)nmal onamde 5 XXOOXLF SINBOC N1 NJ
Boc A)

NI -(4-(N, N-di-tert-Butyl carbonyl 6-am nopyri m di n-4-ylo
ry)-3 fluorophenyl) N (4-fluoraphenyi)nal onam de
[00111] The title conpound was preﬁared froma mxture

of 6-(N,N-di-tert 10 butylo i no

4- (4am no- 2-f | uor ophenoxy) pyri [ (Compound B of
Exanple 9,20 ng, 0.048 mmvolHQ

3-(4-f] uor lam 0 0i (Corrpound B of
Exanpl® 1, %&1@" A‘Fﬂﬁ% 'g'bf’%%i“’(“% 0.069 ol )

in  Dbonsj ngnfetﬁlereo Inpburd WagHpared dRaC the beﬂnfemialtyi'a'aﬂable 2-
preparat i on of Co ound .C of Exanple 1. F| asP Am. Che
chr ondluetr-4pitsopbenobaceprding the progedyes of, KL hplel) Am. Chem.
th
e
10. 24 36e5 mmbl))werSdiSdlved in &ktic acid (20p].) and P12 éié@ mg)pffas then added.
J=12.9.1.8 Hz 7.63-7 11
7.3 (B s et ineig e Sy s P oy GufghL A K24 . The
18 H) &éwl(ijiéﬂ fcﬁﬁecil s édﬂwt?t'ﬂ‘by‘vacﬂﬁn@ltrﬂlo\%md the filter paper was
nopyri m din (004 uor o
fI uordp’ﬁgy arﬁkﬁ&?é bd@f : %%*f%s
I
wagy Pr SR %ﬁgn:eg Xl}b Fo ég‘ &k'uph %mlso%a 0 §y 'Plﬁrsbﬁﬂmat remained on

6-'am nop | uor'ophenyl
(4-f| ube ﬁhérq:apér)wmltmaﬂadmuth ttBESSOlvetheproduct and the Pt,O filtered

off. The filirate was concentrated in vacuo and the solid obtained was triturated with
1:1 EtOAc/hexanes (200 mL) to give a second crop of the title compound (1.8 g, 62%
overall). 'H NMR (DMSO-dg) 8 9.83 (s, 1H), 9.51 (5, 1H), 7.50 (dd, 1H, J= 13.6,2.5

15 Hz),7.03 (d, 1H, J=8.5 Hz), 6.84 (dd, 1H, J= 9.3, 9.3 Hz), 1.98 (s, 3H); MS(ESIT")
m/z 17023 M + H)".

ST
~N
B)  N~4-(6-Chloropyrimidin-4-yloxy)-3-fluorophenyl)acetamide
20 [00120] A mixture of 4,6-dichloropyrimidine (1.50 g, 10.0 mmol), N(3-fluoro-4-
hydroxyphenyl)acetamide (1.70 g, 10.0 mmol), K»CO; (1.8 g, 13.0 mmot), and DMF
(15 mL) was heated at 70 °C for 1.5 h. The mixture was concentrated to half its
otiginal volume and cooled in an ice bath. The mixture was treated with H20 (100
mL) to. precipitate the product which was collected by vacuum filtration. The product

25  was washed with H,O and vacuum dried on the funnel overnight to give the title
compound (2.0 g, 71%) as a gray solid. 1 NMR (DMSO-ds) 8 10. 26 (s, 1H), 8.67
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ng, 0.032 mmol) using a simlar procedure described
for the preparation of Conpound D of Exanple 9 to
give the title conmpound (13 ng, 98% as a white solid.
"H NVR (DMBO-d6) S 10.42 (s, IN, 10.24 (s, 1H), 8.03
(s, 1H), 7.73 (d, 111, J= 11.0 Hz), 7.61(dd, 211, J=
9.2, 4.9 Hz), 7.33-7.30 (m 1H), 7.28-7.23 (m 1H),

7.18 = 2 ,7(3?7'7. 3,12 ,268 S,3 3
(5. 2 10 R BT (LR T I, 218, 205 380
11Xr YMS(ESE) m/d R82.10 @1 -H¥D)"HC
1-(4-(6-(4-Met hoxybenzyl am no) pyri m di n-4-yl oxy)-3-flu
orophenyl)-3-(2-(4 10 fluorophenyl)acetyl)urea d ~N
~ HNJ H3CO A n CH
N- (4Met hoxybenzy1) - 6- chl oropyz:@m-ifan? ne [00113] A
m xture of 4, 6-dichioropyrim di Alarich, 3.6 g,
24.2 mol ), 4 15 met hoxybenzylam ne (2.7 g, 19.7
mol ), DIPEA (5 m, 28.8 mmolJ¥nand n-BuOH was heated
at reflux for 3 h. The m'xtu}i%vas concentrated and
15

the residue treated wit I 0 nL) and EtQAc (175

nm.). The Et OAc phase was  separ.at washed W th .
Cabur Dod A (CARBIPEBRIG P AR NP RgIipetimide

(MgS %m fd £ SRR g GI&E@?ﬁ&i&B%ﬁbi)bsfwmﬂ)acetamide
(4.5 ch was used hout further purification.,..
"H NVRL2@, 3 5uBashiend @. 8 NN én MeOf Ganlasiated ati {4 °C in 2 sealed

6 5o petospy oty Pyl yhbiont ey v gt s
O ~ ~ paMionsd Déthien EtOAc and saturated aq. NaHCOj solution. The EtOAc phase
10  was separated, washed with brine, dried (MgSOx) and concentrated. Flash
chromatography on SiO; using first 50% EtOAc in hexanes then 5% MeOH in
CH,C), as eluents gave the title compound (175 mg, 20%) as a brown solid. 'H NMR
(DMSO-dq) 6 10.17 (s, 1H), 8.02 (s, 1H), 7.70 (dd, 1H, J=13.2,2.2 Hz), 7.26 {dd,
1H, J=8.8, 2.2 Hz), 7.22 (dd, 1H, J= 8.8, 8.8 Hz), 6.89 (br 5, 2H), 2.05 (5, 3H);
15 MS(EST) m/z263.15 M +H)".

Fjijr“”?
o
ﬁN
HN~ N

D) 6-(4-Amino-2-fluorophenoxy)pyrimidin-4-amine

[00122] A mixture of N-(4-(6-amin0pyrimidin—4~yloxy)-3—ﬂuorophenyl)acctamide
20 (175 mg, 0.67 mmol), 1 M HCI (6 mL), and MeOH (2 ml) was heated at reflux for 3

h. The reaction mixture was cooled, made basic (pH 8) with aqueous Na;COs

solution and extracted with EtOAc (2 x 25 mL). The combined extracts were dried

(MgS04) and concentrated in vacuo to give the title compound (140 mg, 96%) as a

brown solid. "H NMR (DMSO-ds) 5 8.02 (s, 1H), 6.89 (dd, 1H,/=9.0,9.0 Hz), 6.80
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H3C0 / B) N-(4-Methozybenzyn-6-(2-fluoro

4-ni trophenoay) pyrimdin 4-amne [00114] A m xture
of N- (4- net hoxybenzyl ) - 6-chl oropyri m di n-4-am ne (2.3
g, 9.2 mol), 2-fluoro-4-nitrophenol (1.45g. 9.2
mol ), DI PEA (15 nmL), and 2 5 nethoxyethyl ether (75
nm.) was heated at 160 C in a seal ed pressure bottle

for 5Q | t,nl Xt €5 %]ﬁd&qp SH, 9atgR, meshes.67 (s,
ice ( (5’29 B?Pg%%elgtv‘\{tﬁﬂét C (ZOOWITL?.’ After ¢
Vi gor @H3,I5y34st £,/2H)g for 10 min, the insoluble materi al

was filtered off. The EtQAc phase was washed wth
saturated ag. Na2CO3 solution (100 nmL), brine (3 x

100 nig), dgigfs-AMBRcYIriRilin-4986ae )8 hicecplieny)eie(3e(4- The
gunmy Solid obtained was 10 triturated with isopropyl
et fer to gfiueraphenyhaceDuBdpoound (1.75 g, 76% as a
br own id. c p§m§ 21=10. 2,
2.0 H-Bm%i 15‘“2”55&%% z &'%@mz), ﬁ%%és'@?g%ﬁg 111)
7.61 (igrophénoxg)pyBmiding-amine(p? mg, 042 tymolpand 0.36 M2 %4

Hz), 6 91(d, .2H 1= 8.5 Hz , _
(bt s Hoeipphényaigeylssocsinpte i ouetp {Cortunfl D Sfhuandblé'Ph 1.3 L, 045
H3QD /mmél?_? T EIitné deshiabddabyaeior Pkaniplé 1. The crude product was purified by
R Sl
nitro W% ﬂ?%@ntﬁ? tiths S¥ipdtind 100 B 60%).4A seatall) slightly less pure

1:1 M was treated with ammoni um

chl or ictep ¢fah@product {451 mgrRT4) was obtajried by %gqcn{ng@e combined filtrates

m crons, 0.27 g, 20 T [ ¢ ]
was st30f PEghing g’ﬁ%ﬁéfw’ll n‘%‘h‘g?’f‘iﬁ"gﬁgf"bg gsf m’nllﬂgsfa (s, 1H), 8.01
zinc  (@ust), 1.65@dru, J\Bﬁlz.asiﬂg@{zy,d.ﬁﬁfdd,rﬁl-kﬂm 21000 Hzhd .28 (dd, 1H, J
reaction mxture was stirred a

L1570 <R 6030 BB (ka5 b B 71T 717 B B9 PR, 260, 5.80
t he i ngrgani i his@d wWwacuo, and the

resi d[}g’ @F%?} f%%tngq%g{v\eg%?%t O&cgeg/rlldl}gri ne. -54 The

Et OAc phase was separated, washed with brine, dried

(MgyS™4) and concentrated

Example 14
H

ZI:),NWN\Q\F

HoCO

20 N -(4-(2-(4—Me_thoxybenzylamino)py,rrimidin-ti-yltyxy)-.‘.*»-flum-ophenyl)-]\?=7 -{4-

fluorophenyl)malonamide

X
N

l
cu/'\N’

~-50.




in vacuo to give the title conpound (145 ng, 99%. 'H
NVR (DMSO-d6) 88.10 (br s, 1H), 7.76 (br s, 1H),
7.21(d, 2H, J= 8.6 Hz), 6.88 (d, 3H, J= 8.6 Hz), 6.44
(dd, 11!, J=12.7, 2.0 Hz), 6.36 (dd, 111, J= 83, 2.3
Hz), 5.79 (a, 1H), 4.41 (br s, 2H), 5 3.73 (s, 3H);
MS(ESI') mz 341.18 (M+ Ht OONO+\ [/ F D

2- (4- Kyuor agg_: ' ?Qpa]/!g,g )q%m Silver

cyana?g (O.Qg%g@gq gg&%m?% .Og&?a was aedded to a

sol ut i[@0124 A miCudel af@sdodinkiosppyrimidine (Sirish; @4 g, 5.0 mmol), 2-fluoro-
(Lancagst.er,, 0.,794 ni /9 . i lsyaRenH(

m ) at%‘? mgmepgﬁgmr@9 %’I?[eﬂ% ’z@t )?6‘5;(9%30)(7{% Lﬁt( g' was Bl & DMF 50
shi el ggx) Wds@eatkd gT00A0dod Rt Th thixture efab vonledrdridatilug@ with saturated
m nutes,_ the mxtur s cooled. to.r t rature

and 1 YRS Qucpoltting {15l aneteciod st FI A JESBIGALERfet was

sol ut i@y, m%ﬁ&ﬂiefhﬁw RO hndPdoRbetlratell 9 636aD 8 ive B mixture of the
t ol uene, ich was used W thout further purifi ca}l on

15 E) 2-phenoxy- and 4-phenoxypyrimidine regioisomers as a yellow so id. The
1-(4-(6-.(4- Met ' i mdin-4- .

or opn Rt oSt SRRGEREK BTRRR Bty bk TR A O i

SOl Ut iHeRar@é adNhé Shusmiti givy tiertitlel comoutt (@il gy 53%) as a white solid. 'H
‘fr'HFéOE %&I@OX Yot e iR 76 o' BE oY o4 @8 1 HY D04 22 1), 8.23
ﬁ'L( 43%‘1%8’,'12@&%7!80 (@OPNaNays, 2.0 Hz) 1 @d( DHT2= 6.0, 2.2 Hz).

and e reaction m xture was stirred
at RT for 1 h. The m xture was concentrated i n vacuo

and the solid obtained was triturateg 'thﬂc%opropyl
ether to give the title conmpound (125 93% as an
off-white solid. IHNWVR (DVMSO-d6) S 10 (s,
IH),10.50 (s, 110, 8.09 (s, 110, 7.85 (hr s,0.5 H),
7.66 (d, 111, J=12.6 Hz), 7.36-7.1%(x 9.5 H), 25

6.88 (d, 1H, J= 8.1 Hz), 5. W) 4. 42 (bra, 211),
3.72 (s, 211), 3.71 (s, 3m EN) niz 520 14 (M
+ H+. - 55 Exan‘plel@sdd ~1 N/ 1 | F
B) N-(4-Methoxybenzyl)-4-(2-fluoro-4-nitrophenoxy)pyrimidin-2-amine
15 [00125] A mixture of 2-chloro-4-(2-fluoro-4-nitrophenoxy)pyrimidine (0.66 g,
2.44 mmol), 4-methoxybenzylamine (0.34 g, 3.45 mmol), K2CO; (0.37 g, 2.66 mmol),
and DMF (15 mL) was heated at 100 °C for 1h. The mixture was cocled, diluted with
H,0 (100 mL) and extracted with EtOAc (100 mL). The organic phase was washed
twice each with saturated NaHCOj; solution and brine. The organics were dried
20  (MgSO4) and concentrated to give the crude product. Flash chromatography on SiO;
using 1- 3 % MeOH in CH,Cl; as the eluent gave the title compound {275 mg, 29%)
as a pale yellow solid. TH NMR (DMSO0-ds) 5 8.40-8.21 (m, 2H), 8.16 (dd, 1H, J=
8.8, 1.7 Hz), 7.98 (br s, 0.5H), 7.73-7.55 (m, 1.5 H), 7.16 (br s, 1H), 6.85-6.71 (m,
3H), 6.37 (s, 1H), 4.43 (br s, 1H), 3.95 (br s, 15D, 3.69 (s, 3H).
25
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~N NNl~ Hs | / H

1VI {4{ 6{ 4- Met hoxybenzyl am no) pyri m di n- 4-yl oay} 3-f | uor
ophenyn, | ~-(4- fluorophenyl)mal onam de 5 (001181 The
title conpound was prepared from

N- (4- met hoxybenzyl ) - 6- (4-am no

2-fl uor ophenoxy) pyri m di n-4-am ne (Conpound C of

Exanpl e 11,200 ng, 0.59 muol), F. NH;
3- (4-fl uorophenyl am no) - 3- oxopropanoid ( Conpound
B of Exanple 1, 128 ng, 0.65 mmvl),oTB¥J (228 nmy,

0.71 mmol ), and DI PEA (123 L, 0.71 I) i n DVF using
a simlar procedure described for lhe preparation of

Compound C of 10 Exanple 1 product was
purified by trituration w sopt opyl ether to give

the title corrpound (25@0 2% as an off-white
solid. 1H NWR d6) S 10. 43 111 10, 25, (S, .
111) @. 09 N44- -aqrm%—ﬂwrg Pmng?m-z'amme

23l 7515@2(4’%) 7’1‘@%"%&(‘“&‘2&&’2%’“ At éhgregléé%’h ENE g

(m 21ﬂétho:5rb&£ty081{21ﬂ1ib)o—4@hﬂ®h@xbrxy}pyn@i¢)1— -gning (2570 mg, 0.73 mmol)

Exénpﬁ@ﬁgﬁgﬁ.fiqqt 175 g, im0l ol FERCP R ey 7.3 eMEE tn 1:1 THF /

1- (4{ GuAoHN 2P D%ﬁ%ﬁswﬁﬂé&zﬁcﬁsﬂﬂfeﬁﬁmﬁoﬂﬂﬂwﬁxmmell

20 fluorophenyl )acetyl)urea_- ﬁj c#%e@g ¢ oave the
A N- (Bashichemeatagraniuon:S/3neing i-2ceMedan gfthﬁﬁuen ge

L1e GRTRONRTBIs RipPossh Jﬂremlsanﬁ 0 KRR GDMS 02 ) 5 8.01 (5, TED,

7.65 (br s, 0.5 H), 7.49 (br 5, 0.5H), 7.08 (br s, 1K), 6.83 (br s, 2H), 6.81 (m, 1H), 6.69

10 (brs, 2H), 6.39 (br s, 0.5H), 6.31 (br s, 0.5H), 6.01 (m, 1H), 5.26 (br s, 2H), 4.24 (br's,

1H), 3.95 (br s, 1ED), 3.61 (s, 3H); MS(EST") m/z 341.16 (M + H)".

D) N -(4-(2-(4-Methoxybenzylamino)pyrimidin-4-y10xy)—3—ﬂuorophenyl)-Ns -
(4-fluorophenyl)malonamide

15 [00127] The title compound was obtained from N-(4-methoxybenzyl)-4-(4-amino-
2-fluorophenoxy)pyrimidin-2-amine (34 mg , 0.10 mmol), 3-{(4-fluorophenylamino)-
3-oxopropanoic acid (Compound B of Example 1,22 mg, .11 mmol), TBTU (39 mg,
0.12 mmol) and DIPEA (23 mL, 0.17 mmol) using a similar procedure described for
the preparation of Compound C of Example 1. The crude product was triturated with

20  3:1 isopropyl ether / EtOAc fo give the title compound (35 mg, 61%) as an off-white
solid. *HNMR (DMSO-dy) § 10.47 (br s, 1H), 10.26 (s, 1H), 8.15 (s, 1H), 7.77 (m,
3H), 7.61 (m, 2H), 7.35-7.25 (m, 2H), 7.15 (dd, 2H, J= 8.8, 8.8 Hz), 6.81-6.73 (m,
2H), 6.24 (s, 1H), 4.32 (br s, 1H), 3.96 (br s, 1H), 3.68 (s, 1H), 3.48 (s, 2H); MS(ESIT")
m/z 520.14 M + H),

25
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fl uoro-4-nitrophenol according the procedure of
Burckhalter, J. H et al. (J. Am Chem 5 Soc. 1948,
70, 1363). N trophenol (5.73 g, 36.5 mMmol) and acetic
anhydride (3.72 g, 36.5 mvl ) were dissolved in acetic
acid (20 nL) and Pt02 (150 ng) was then added. The
reacti on m xture was shaken under HZ at nosphere (50
psi) at RT for 24 h. The precEgampledSnhi ch fornmed was
col l ected by vacuumfiltration and th fllter paper
was washed with acetic acid (2 0 u|--d
filtrate and washi ng was 10 conce van
give the title conmpound (2.0 g)o “- so |d hat
remai ned on the filter paper s treated with NbCH to
di ssol ve the product and the filtered off. The
filtrate was concentr atRg o and the solid
obtained was trit ura 1.1 Et CAc/ hexanes (200
m.) to give a sedbf@ c op of the title conpound (1.8

s, GIZ(ZS , 9%@%%‘{-%{{??% Dws%pgr%: Yiged 83 i églzimp?lel?yl)-}@-@-
1H )= 8.5 o). 6 84 (dd m;ophknyggbe?g),g ;lz) 1.98
Mz 170. 23 (M 22 F ] NG 13 O

3 .
S’I $ H%ﬂﬂll?@]G P&]S@}ﬁon of N-(4-methoxybenzyl}-4-(4-amino-2-

|N;1Ié42(() P%aé%ﬁ%%ﬂﬁt urﬂeﬁmﬁ ?@é’?“ag‘“’ﬁ#@of%%ﬂf?bﬁ ﬁ%e@tmga‘?f 10 mmol)

(1.50 ¢ THB (Dmibrmzls)treaﬁd éﬁﬂqfd 36QVi@~{A-fluorophenyl)acetyl isocyanate in toluene

(1o, G B Bmiaoiteo S o ) meme e st T for

for 1. ShhTha'Bﬁxthdérc@nM&aﬁ@mJ e saldfb%lwtmédtvsas triturated first
i nal . volune and cooled in an ice bath m Xt ure

o i | TBHb 30 pmepH £ BOAcend thed ks tpieiveths tisomponnd (32 mg,
b1 oducr B StEANRERA" AN AR 8 M0 D, 10 e 110, 815
f7 i (%nel (soifd), lrﬂﬁgh[ﬂ, 1 Jg=r 1226 Hig 716 (dd 3512%@01{ gd)zng}, 9.29(s, 2H), 7.31-

111), B2k ﬁ?gﬁg CA i;ﬁ'&' 2'}1“??,81(}8“%91@ )1g;,§296¢s, 3003 685, 3H), 3.48

7.56 2.08 311
S e o a2 09 (5.

Example 16
Seng sy
Be

N -(4-(2-Aminopyrimidin-4—yloxy)—3—ﬂuoropheny‘l)—Ng ~4-
fluorophenyl)malonamide
20 [00129] A mixture of N'~(4-(2-(4-methoxybenzylamino)pyrimidin-4-yloxy)-3-
fluorophenyl)-z ~(4-fluorophenyl)malonamide (Example 14, 25 mg, 0.048 mmo}),
anisole (52 mg, 0.48 mmol) in TFA (1 mL) was heated at 85 °C for 6 h. The TFA was
removed under vacuum and the residue partitioned between EtOAc and saturated aq. -

-62-



~N HZN N~ 5 C) N (4

(6- Am nopyri m di n-4-ytory)-3-fl uorophenyl )acet am de
[00121] A mixture of N-(4 (6-am nopyrimdin 4

yl oxy} 3-fl uor ophenyl )acetamide (1.0 g, 3.5 mml) and
ca. 7 MNH3. in MOH (5 nL) was heated at 100 Cin a
sealed pressure bottle for 2 h. The m xture was

concentiNagiCes sbiitivRCHe RO ot WakivibidRed Willl brizd, Eﬂ&ﬂ 04), and
bet ween Et OAc and saturated aq. NaHCO3 sol ution.

Et QAC ﬁmg@w iRygeuge ﬁé&sbpb@mamgqm opSiQp %mgr%tOA&rth@ﬁl 2%

SO M Ff:@ﬁ
(s:vgz usli ng Irs %Cd O‘f’?‘%e%%éag% géﬁlélf(} gbﬁgg@tﬁggﬁ 5% Ms@j'as A off-white
CH2 C12 seltd. dHINMRIDYS@-d) el 1.00 (sel ) ih6L (s IH],'BB)Z@ 1H), 7.66 (dd, 1H,

204 53Kk A G (. T

7.26 ( 86.81 (s2212), BB (s, BE3:2ME /40031 3B+
8.8 Hz)q|g| 2%%?(151@5 g]i szﬁ)é 05 (? }Q311§EBI?5 VS( E_T§|1 5y
mz 263.15 (M+ H+. F-NHZ O ~ ~N HZN N~ D)

6- (4- Am no- 2-f | uor ophenory) pyr &0i.4i,1A-4- am ne [ 00122] A
m xture of N-(4 (6-am nopyri mi&ﬂ.ﬂhﬂﬁ

yl oxy) - 3- quorophenyI)acetgnude 0 K175 , 0.67
mol), 1 MHO (6 nL), and ated at
reflex for 3 h. The reacti Xt ar e gvas ed, made

basic (pH 8) w th aqueous 2C8 sol ution and
extracted with EtCAc (2 x nm.). The conbi ned
extracts were dried (M ). and concentrated in vacuo
to give the title conpeMindN(140 ng, 96% as a brown

32187, "o 0 oy UERgmmeg it ek s b D

J 12.7, 2.8 Hz), 6.35 (dd ﬂdoh-bphbnyga&tyl)%rea Hz) 5.67
br s, 211)

1 (4-( Q@Aﬁ@ln oé}é tile amp%mﬁwwcpswﬂ oy bighentir) - 3- (2
(4- 5 BlHRLkARRSANhhBSTMidil4SAoxy)-3-fluorophenyl)-3-(2-(4-
fluorophenyljacetyi)urea (Example 15, 20 mg, 0.039 mmol) using a similar procedure
15  described for Example 16. Flash chromatography on 8i0; using EtOAc then 1-2 %
MeOH in CH,Cl; as eluents gave the title compound (10 mg, 62%) as an off-white
solid. "H NMR (DMSO-dy) & 11.01 (s, 1H), 10.52 (s, 1H), 8.20 (d, 1H, J= 6.0 Hz),
7.70 (dd, 1H, J=12.1, 2.0 Hz), 7.36-7.30 (m, 6H), 7.16 (dd, 2H, /= 8.8, 8.8 Hz), 6.45
(d, 1H, J=6.1 Hz), 3.73 (s, 2H); MS(EST) m/z 400.09 (M + H)".
20
Example 18

: N N
oY S
H
N’-(3-Fluoro—4-(2—(2—morphoIinoethylamino)pyﬁdin—4-yloxy)phenyl)—]\ﬁ -(4-
fluorophenyl)malonamide, hydrochloride salt
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[00123] The title conpound was prepared from

6- (4-am no- 2- fluorophenoxy)pyrimdin- -amne (92 ny,
0.42 nmol) and 0.36 M 2-(4- fluorophenyl)acetyl

i socyanate in toluene (Conpound D of Exanple 11, 1.3
m., 0.45 mmol) in THE as descri bed above for Exanple
11. The erode product was purified by 10 trituration
using 1:1 EtOH / HzO foll owed by absolute EtOH The

product was vacuumdried to give the title conpound

(100 ng, 60% . A second, sligh# B j
the product (45 ng, 27% was obt ed by extractl ng
the conmbined filtrates and washitwg with Et OAc. 'H NWR
(DMSO-d6) S 10.99 (s, 111), 10050 (s, 111), 8.01 (s,
1H), 7.65 (dd, I|H, .1= 12.6,f. I)Hz), 7.33 (dd, 2H, J=
8.1, 6.0 Hz), 7.28 (dd, 1kl = 8.6, 2.0 Hz), 7.22
(dd, 111, J= 8. 17-7.12 (m 211), 6.89
(br s,Ak1) M %Checyopm&n—%ylm)(-’sﬂump)zwym@&smqe n z

199 Oglﬂgﬁﬂ [%A&Efxﬁ%%%% robr- Ry droxyphddyhadetamidb (Compaund A of
(|2{54 hﬁxauqﬂthriz@zl@mmm)mgi)ﬂmhﬂom%tr% dine (Aldrich, 124 g, 787
L X Qyintioly KB AZE Th B Yarmbi, ant DARE 055 15EY ks Bcated a1 160 °C for 9 .

> chl mﬂac(ﬁznirhﬂtﬂfd)w& oﬂh&h&ﬁE&WW&{d Jﬁk% b&%@nﬁ between
A mxtyre of 2, 4-dichl oropyrindine ( I ch, O
5.0 m‘#‘ﬂ”}c ad sitped N aGs sobiiean Ehe Emﬂao:m@q was wsshgd with brine,

) TRk St oo e

anlg) di heyaned apibetelisnt gavathe diﬂﬁ chiaplid ($.6! guﬂi%)las(alﬂ)éﬂzéﬂow solid. 'H
' . Et
and RGO s TG 18 65180, 78956k i), 7.56 (s, 15D), 7.46-

7.19 (m, 2H), 2.06 (s, 3H); MS(EST") m/z 281.16 (M + H)".

H
F@,NYCH;;
o O
h
c N

&

15 B) N-(4-2-Chloropyridin-4-yloxy-1-oxide)-3-fluorophenyl)acetamide
[00132] A mixture of N(4-(2-chloropyridin-4-yloxy)-3-fluorophenyl)acetamide
(0.98 g, 3.5 mmol), m-chloropefoxybenzoic acid > 90 %, 1.3 g, 7.6 mmol), and
CHCI; (50 mL) was stirred at RT for 60 h. The mixture was concentrated and the
residue triturated with Et;0 (2 x 100 mL) to give the title compound (0.89 g, 87%) as

20  apale yellow solid. 'H NMR (DMSO-d;) § 10.25 (s, 1H), 8.34 (d, 1H, J=17.1 Hz),
7.80 (d, 1H, J=13.2 Hz), 7.49 (4, 1H, J= 3.3 Hz), 7.33 (d, 2H, J= 4.9 Hz), 7.02 (dd,
1H, J=17.1, 3.3 Hz), 2.06 (s, 3H); MS(EST) m/z 295.04 (M - H).




washed with brine, dried (MySO4) and concentrated in
vacuo to give a mxture of the 2-phenoxy- and

4- phenoxypyri m di ne regi oi soners as a yell ow solid.
The regioisonmers were separated by flash

chromat ogr aphy using 10-40 % Et CAc in hexanes as the
eluent to give the title conmpound (0.71 g, 53% as a
white solid. 1H 10 NVR ( DMSO- d6) g 8.76 }qddul'H J=

6.0, 1.6 Hz), 8.43 (dt, 1H, J= , 3.23
(dd, 1H, J 8.8, 1.6 Hz), 7.80 (dt 8, 22 Hz),
7.48 (ad, 111, J= 6.0, 2.2 Hz). F-o~1 N~|I

I~H" H3COB) N o 7

(4- Met hoaybenzyl ) - 4{ 2- mro%- Nt r] phenoay) pyri m di n-
2-amine 15 [00125] A ni ttn/\g
chl or o- 4(2 fluoro-4-nitrophenoXy) pyrim di ne (0. 66

2. 44 t hox | a 34, 5
o003 B, ST REt et Ry Ryl 4RO
at 100 C f agxide)phenyl)acetiinideur € was cool ed, dil uted
with H20 (100 ni) and extracted wth OAC ( 00, ).

The or@%‘f p Pergixtgs of Ne(d{&ghloragyading e>3v _

Sat . .
dri ed g% E%E%eémé&%ogge ?{? g?e ﬂ?\%@?ﬁ?ﬁh&(ﬂ@c@
pr oduci69 B,als30 mincbandoahselple\EtOH \ﬁsalzatedmrn@mll@b.%hc reaction

(275 nigaogs oiibebtaf o' Bio AR {Eid Gl AR BUAL) nd appii

(1 DQ/B(F)|Z ﬂ:&)l \&rﬁﬁ(&l%arﬁﬁge 2Fhe, caandfe x(m:bd:hftw fiktwitR I-BO then with 30

b 3-
(br s, /"111470}{611 %’ar Og T!}lf ﬁ(aﬁ{gns g&ﬂcg ntg:;ae? ﬁxm e% ngdd_.@t B pooled,
N Woc%%téﬂﬂg 5L béfhme ac bcesbted W dhes v@i& ERSAE~TH combined

extracts were washed with brine, dried (MgS0;) and concentrated to give the fitle
compound (100 mg, 40%). "HNMR (DMSO-ds) § 10.22 (s, 1H), 7.84 (4, 1H, J=6.1
Hz), 7.77 (dd, 1H, J=13.2,2.2 Hz), 7.31 (dd, 1H, /= 8.8, 22 Hz), 7.24 {t, 1H, J=
8.8 Hz), 6.41 (m, 1H), 6.13 (dd, 1H, J=5.5, 2.2 Hz), 5.81 (4, 1H, J=2.2 Hz), 3.60-
3.52 (m, 4H), 3.31-3.28 (m, 2H), 2.38 (1, 2H, J=7.1 Hz), 2.34 (m, 4H), 2.06 (s, 3H);
MS(EST") m/z 405.22 (M + H)".

F R_cng
Y
o

o’\l /I

D)  N-(3-Fluoro-4-(2-(2-morpholinoethylamino)pyridin-4-
yloxy)phenyl)acetamide, trifluoroacetic acid salt

[00134] A mixture of N-(3-fluoro-4-(2-(2-morpholinoethylamino)pyridin-4-yloxy-

1-oxide)phenylacetamide (100 mg, 0.26 mmol), and triphenylphosphine polymer

supported (1.4 -2.0 mmol/g) on polystyrene (500 mg) and DMF (2 mL) was stirred at
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\ F1 N H3Q ~ O

N{ 4- Met hor ybenzyl ) - 4{ 4- am no- Z- | | nor ophenosy) pyri m di n
-2-amine [00126] The title conmpound was obtai ned by

the reducfion of N 4-

met hoxybenzyl ) - 4{2-f | uor o~I - ni t r ophenoxy) pyri m di n- 2- a

mne (270 ng, 0.73 mmol) 5 with zinc dust (475 ng, 7.3

mol ) 338°O\Nida C5 h( TS mixjre Avas ﬂm@ui rembyvé thEliEsin andvih©rksin washed

CompouhitSNG e BidAe, e Hicva? gl ekt e bRy and oncetrsted.

Si Gz UFhéGude prdddé @%@&M o HPECABHRIHIZI8Y 9P.0DS 20 %
the title corrpound %635 as_a brown film, 1H
NI\/R ( DMBbmE Yo give the title sompegnd (457%546(“«&8@ whitessolig. "H NMR

& oh \amso-8) BiBaa s, 1D 820, 11k 6 B EBY 7800 =132, 2.0 B,
6.31 (BB9F,31QmSEH), 65204, (H), 6.104s, 1H), 3683 ((br's, 4H), 204 (v, 229, 3.28 (m,
(or 5 okl @ a5 M¥esty a7 8 oy - VO(ESI =

N1- (4-(2-(4- Met horybenzyl ami no) pyrimidin-4-ylory)-3-fl
uor ophenyl ) 1V1- (4-fl uorophenyl ) mal onam de 15 [ 00127]

The title conpound was obtained fro N,

N- (4- met hoxybenzyl ) - 4- (4- am no-

2-fl uor ophenoxy) pyti m di n-2-am ne ( , 0.10 mmol),
3- (4-fl uorophenyl am no) - 3 oxopropa oi c acid (Conpound
B of Exanple 1,22 ng, O. U 9 ng, 0.12

mol ) and DI PEA (23 ni, a simlar
procedure described for the\mar ti on of Conpound C
of Exanple 1. The crude product was triturated w th 20

3: 10§ sBpr op¥i4-SpHne-21fluorephenpey)y-(Z-mopphqlinophyDpywidinntramine,

(35 ng, 619 ite solid. 1H NMt (DMSO d6)
S 10. 47 (brﬁ”s‘ﬁﬁﬂ?&%é%h(s, 1H), 8.15 (s, 1H), 7.77

(m  3M4P133]. 62 rargurg b V- (3-ﬂ&am74-25(2empmge§qoemm@gyﬁdm_4_

2H, J 4

4 52" (Dot Dechfpiad liaradeie By md) e of il gug Y ha e 02

2H) ; Mol rSasheatddzt feflix Tér X ]M TheHfkdctior mixtde Wasasshtentrafed on a rotary

Nul% © Evalporgtoroarlld~th§ residue lyophilized to give the title compound (30 mg, 76%) as a
white solid. "H NMR (DMSO-ds) § 11.12 (br s, 1H), 8.85 (br s, 1H), 7.95 (d, 1H, J=
7.2 Hz), 7.08 (dd, 1H, J= 8.8, 8.8 Hz), 6.65-6.63 (m, 2H), 6.54 (d, 1H, J= 8.3 Hz),

6.31 (br s, 1H), 3.85 (m, 6H), 3.33 (m, 6H); MS(ESD) m/z 373.14 (M - H).

20 F) N'-(3-Fluoro-4-(2(2-morpholinoethylamino)pyridin-4-yloxy)phenyl)-N’-
(4-fluorophenyl)malonamide
[00136] The title compound was prepared from a mixture of 4-(4-amino-2-
fluorophenoxy)-N-(2-morpholinoethyl)pyridin-2-amine, hydrochloride salt (15 mg,
0.043 mmol), 3-(4-fluorophenylamino)-3-oxopropanoic acid (Compound B of

25  Example 1, 10 mg, 0.052 mmol), TBTU (17 mg, 0.052 mmol), DIPEA (30 pL), and
DMF (1 mL} using a similar procedure described for the preparation of Compound C
of Example 1. The crude product was purified by preparative HPLC (Shimadzu S5

-6H6 -



N~ HN H3Q /

| -(4-(2-(4-Met hoxybenzyl am no) pyri m di n-4-yl oxy)-3-flu
orophenyl }3-(2-(4- fluorophenyl)acetyl) urea 5 [00128]

A sol ution of N-(4-nethoxybenzyl)-4-(4-am no-2-

fl uor ophenoxy) pyri m di n-2- am ne (Conpound C of Exanple

14,34 ng, 0.10 nmol) in THE (1 mM) was treated with

0. 36 WER-GIIS 20 xd0@pinsn The aoodust] obhmd)fmnaHELClpuhﬁba&neﬂas treated

(vt o 1 8 B PRl to BivE T Tite oG U e, 40%) 0 a white

concendofial &g NMR\D M@—aﬂ@ fohe (§ %I)dw)(ﬁ(g,t %29?@%1‘033\%}1), 7.90 (d,

triturated first 10 wit

and t hidh -h—ﬁ@l@):t'b’i’@ﬁdvblﬁ-ﬁeﬁ Q 89 frd, 31D27.58-7.50 (w, 1H), 7.40

620 t J 0

o3 13 P L3R Tf tE “f%*ﬁﬁ?"?@ﬁ%h 739 @ 181, 7=6.1
J 12. GHEJ §.11 Ts, GH),BBO -3 B1 (m) 4R 3167 5.66 (ihiz2H), 3.47 Yor(s5 2H), 3.20 (br s,
211), 6 311), 6.24 (s,
111), ‘&%%@Sﬁi%ﬁ%@ﬂﬁllm 3.68 (s, 311),
3.48 (s, 211); MS(ESI') mz 520.14 (M + H+. 15
Exanple 16 F/ N'NOOI1 / F N~ Fi ZN~-N
M (442- Ami nopyri mi di n- 4-yl oxy)Exmufiled? ophenyi ) 4y. . (4-
f 1 uorophenyl ) mal onani de 20 [00129] A qx; xture of
N144- (244- met hoxybenzyl &g ne)p xy) 3-
fl uorophenyl ) - N3-(4-fl uor nylzﬁr;ﬁg (Exanpl e
14,25 ng, 0.048 nmol), 0l e 52 A8 emmol ) in
FA (I m) was heated at §85 Cfor 6 h. The TFA was

N

renoved under vacuum he residue partitioned
beltovveen Et OAc and satu d aq. -62

N-(3-Fluoro-4-(pyridin-4-yloxy)phenyl)-N’-(4-fluorophenyl)malonamide

F HWH

A)  N-(3-Fluoro-4-hydroxyphenyl)-A°~(4-fluorophenyl)malonamide

15 [00137] To asolution of 2-fluoro-4-nitrophenol (Avacado, 1.00 g, 6.37 mmol) in 4
mL of tetrahydrofuran and 6 ml, of methano] at 0 °C was added zinc dust (2.08 g, 31.8
mmol, <10 micron) followed by ammonium chloride (1.70 g, 31.8 mmol). The
mixture was stirred at room temperature overnight. The heterogeneous mixture was
filtered through a thin pad of Celite™ with methanol and the filtrate was concentrated

20  invacuo to give 4-amino-2-fluorophenol as a brown solid which was used without
further purification (656 mg, 81%).
[00138]  3-(4-Fluorophenyiamino)-3-oxopropanoic acid (Compound B of Example
1, 197 mg, 1.00 mmol) was dissolved in dimethylformamide (4 mL). Triethylamine
(140 pL, 1.00 mmol) was added and the solution was cooled to 0 °C. 4-Amino-2-

25  fluorophenol (Step A of Example 19, 127 mg, 1.00 mmol) was added followed by
benzotriazol-1-yloxytris(dimethylamino)phosphonium hexafluorophosphate (BOP
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NaHCO3 sol uti on. The Et QAc phase was washed with
brine, dried (MJSO4), and concentrated in vacuo.

Fl ash chromat ography on Si 02 using EtOAc then 1-2 %
McOH in CH2Cl2 as eluents gave the title compound (12
ng, 63% as an off-white solid 1H NVR (DMSO-d6) S
11.00 (s, 1H), 10.51 (s, 1H), 8.02 (s, 111), 7.66 (dd,

JH 5 r]eaé%t, %1g0 Iﬂéhm&)%e?w%ﬁoﬂﬁsﬁfb%dt&wﬁ&n%ﬂmwmpm

(m 1H), 205 (t, L 7.16 (t, 211, J=
9.1 mandvsesghex(meémoomm@refm 1. Thegeaotign ggipture was
ﬁog &é Yo ren ATyt cHiotde indNNeQvhs afdedtd précipitate the

1- ( 4- (BrodatrRilwationhus mitdayérowigh) witef gave tptitieroptipogad @11 mg, 69%)

4- fl ) The {t
orbout Wl St 8 NMRAGTRQD] 875 sy 24, 7.5 (aq, 13, 7= 13,25
nmet hox I m/ 44
7t oy D ) g
0. 039 o) using a simlar procedure 15 described for

Exanpl e 16. Flash chromat ography on Si 02 using Et OAc
then 1-2 % MOH in CH2Cl2 as eluents gave the title

conpounpl (m‘-(athﬁae@t-(pgnam-‘way)bhem)-%{muomnhmﬂ)malonam;de.

(G ofthigs] 3 28 el oot - Bhoppphdy Falophyide (31 me,

(r_“ﬁﬁmg)ﬁnﬂ&) C8er @) Becal (B, i), ig:gﬂgg—(%rodd'hcld(%mg,
H) + 20028 aypdlh a0d pyridihe(16/L, 0 go ol e placed in a pressure tube in that

é:(/;) éﬁ B u;ﬁlﬁﬁr.?)%%vag chargecP Wl‘%hI @%?feﬁé/ Llﬁggl&o(b%yﬂfjéﬂﬁ séalXAl The

reaction was stirred at 120 °C for 5 h. The reaction mixture was filtered through silica

15  gel using 5% methano! / ethyl acetate. After concentration, the crude product was
purified by prep HPLC. The appropriate fraction was concentrated to remove
methanol and the resulting aqueous solution was made basic with saturated NaHCO;
solution (5 mL). The aqueous solution was extracted with EtOAc (3 x 10ml) and the
combined organic extracts were dried over anhydrous Na;SO4 and concentrated in

20  vacuo. The product was treated with 4N HCl in dioxane and concentrated.
Lyophilization with water gave the title compound (8 mg, 21%) as a yellow solid. H
NMR (CD:OD) 6 8.31 (d, 2H, J= 6.1 Hz), 7.72 (dd, 1H, J=12.7, 2.4 Hz), 7.49-7.46
(m, 2H), 7.27-7.25 (m, 1H), 7.15 (t, 1H, J= 8.8 Hz), 6.97 (t, 2H, /= 8.7 Hz), 6.85
(dd, 24, J= 5.1, 1.2 Hz), 3.46 (s, 2H); MS(EST") m/z 384.21 (M + H)".

25
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fl uor ophenyl ) mal onam de, hydrochloride salt - 63
FSNUCH3 \ | 10C NA N (4{2

Chl oropyri di n-4-yl oxy) - 3-f | uor ophenyl ) acet am de
[00131] A mixture

of N- (3-fl uor o- 4- hydr oxyphenyl ) acet am de (Conpound A of
5 Exanple 13, 1.33g, 7.87 mol),

2-chl oro4-nitropyridine (A drgghmnit284 9, 7.87 mol),
KzC03 (1.6g, 11.8 mmol), and DNF ?25 nm.) was heated at
100 C for 9 h. The reackio ture WHs cgncentrated
in vacuo and the residue p |6ﬁ§ﬂ6 '

and saturated NaHCO3 sol ﬁﬂ(Th@ EtOOAC “abase

washed with brine, dried (MJSO), and concentr at ed.

Fl ash chr omat ogr aphy usj 30 -80 % EtQAc in 10
hexanes as the el uent veJthe title conpound (1.6g.
739 as a pale yello®“soN'd. 1H NWVR (DVBO-c4) 8 10.24

1517 4 7. iRl ﬁ%*“ﬁsﬁ_w“f-a .

281.16 (M+ H+. H F / NfubBopbenylhalofam@ide~N+ |

B)

N- $4- (2- Chl oropyr| di n-4-yl ory- 1-ori der 3-f | uor ophenyl ) a
cetam de [00132] A m xture F. NH,

of N{ 4- (2- chloropyri di n-4-yloxy)

3-fluorophenyl )acetam de (048 3.5 mol ) ,

m chl or oper oxybenzoic acid (> 90 % 1.3 g, 7.6 muol),

and @&JCl 3 2¢Bgorn-3- amso;ﬂlemlr ed at RT for 60 h The

T SIS g g

e compound
(0. 89 (@ldrfeh%).248, 218 m:ma,l 1e0 &) lih MeOF(1 P mIwerkwtired under a Hy

DVBO-d6) 8 10, 25 111 34 | H, J
50 bty ek g T Bt B
( d, O e 2Helith Saﬁ 5 ﬂﬁ)‘éhﬁ g?n&ﬁiﬂtgggzsva%ﬁa&o Islﬁ“rdﬁhéltiﬂé? ccanlbdzmd (1.00 g,

(1800%) as)a solid whlch)was ol bt fisther pl_l?nﬁcat?on I NMR (DMSO-ds)
58.57 (s, 1H), 6.46-6.47 (m, 1H), 6.33-6.46 (m, 1H), 6.19-6.21 (m, LH), 4.79 (s, 2H);

MS(EST) m/z 128 M+ H)".

15

B) 4-(2-Chloropyridin-4-yloxy)-3-flnorobenzenamine
[00141] Sodium hydride (60%, 0.104 g, 2.60 mmol, 1.1 eq) was added to a solution
of 2-fluoro-4-aminophenol (0.30 g, 2.36 mmol, 1.0 eq) in DMF (6.5 mL) at room

20 temperamie and the reaction mixture was stirred for 30 minutes. 2-Chloro-4-
nitropyridine (Aldrich, 0.374 g, 2.36 mmol, 1.0 eq) was added and the reaction
mixture was heated to 90 °C for 12 h. The reaction mixture was cooled to room
temperature, quenched with saturated aqueous NaCl solution and extracted with ethyl
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F/ ryu=3\ O Hp_ O

N- ( 3- Fl uor o- 4- ( 2- (2 mor phol i noet hyl ami no) pyri din-4-ylo
xy-1- oxi de) phenyl )acetam de [00133] A m xture

of N- (4- (2-chl oropyri di n-4-yl oxy-1-oxide)-3 5

fl uorophenyl )acetam de (205 ng, 0.62 nmol),

4(2- am noet hyl ) nor pholine (Al drich, 169 ng, 1.30

ol ) , agette (306 PO L5, E&dmwm%fm&éi%m%aq LiCl
The reacgtjon_ nmixture gs concentrat ed |n vacua

resi dufPiEHQnBe7Q L, ‘(esNﬁL%m #di they tfaép%pnp@grawd

V
U TG Ror RS cofpEuidioi 20 BRRMIICh ok o pffloutfurtc

whi ch pusificationd H NMRIGMBOespd 83T, 1k e $0HEE 6,901004 (m, 3H),

i Uh EPERS MR 2Bt B HOC R El 28 e P g s catea:

bri ne, m.mm,fmmp.gam concentrated to give the
title conpound (100 ng, 40%. iH NVR (DVSO d6) 310. 22

(s, 1H), 7.84 (d, 1H J= 6.1 7.77 (dd, 111,

J=13. 2 2. ZNH;@ . did-B. . 24

(t, 10 5= g 8(Hz) éﬂq' yldxf))‘g‘ %péﬁg,ifﬁ& =

5 5 2 2 m;luompbms@m\alonmdb: 2.2 Hz) 3.60 15 3.52
oo Dlghiflibble Goffkle el 2yt os

+ H) t tdaIuﬁbnﬁfNy(a%lor@yhdﬁ-@yVoxy)-B-ﬂE&ob&ﬁzéha’hﬁhé‘(O 030 g, 0.21 mmol,

s DHRD kR P r T SEmer M o o rampe 1.

yl ozy

[ 001344 04y @dipﬁlﬁmgfmeq) and PyBroP (0,117 g, 0.252 mmol, 1.2 eq) in CHyCly

N-(3-fl uoro6- 4- m)rpo|noethylamno)pyr|d|n- 4-yl o

xy- 1-Q ad )pﬁbr@xl Thegeaction thixtereoms mrmed Raopmxd¢mperating and stirred

trT':THJ ? S gg lﬂg iffﬂy I gﬂgﬂ?@%&r&? ng:%%&{eg Jafu%ale Sng.leous NaCl solution,

sti r r eshdethe mixture was extracted with CHyCls (3 x 20 mL). The combined organic
extracts were dried over Na;SQy, filtered and the filtrate concentrated in vacuo. The
residue was purified by silica gel flash chromatography (Merck, 40-63 uM, 230-240
mesh, eluting 3/1 ethyl acetate / hexane) to afford the title compound (0.056 g, 64%)

20 asasolid. '"HNMR (DMSO-dy) § 10.61 (s, 1H), 10.34 (s, 1H), 8.36-8.38 (m, 1H),

7.91-7.93 (m, 1H), 7.67-7.71 (m, 2H), 7.46-7.48 (m, 2H), 7.04-7.26 (m, 4H), 3.56 (s,
2H); MS(EST) m/z 418 (M+ H)*; HRMS (ESI") caled.: 418.0770, found: 418.0767.

Q_

Example 21

NN

SO,

25 ¢t N
1-(4-(2-Chloropyridin-4-yloxy)-3-fluorophenyl)-3-(2-(4-
fluorophenyl)acetyDthiourea
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- 65 135 Cfor 15 h. The mxture was filtered to

remove the resin and the resin washed wth DV and

Et OAc. The filtrate and washi ngs were conbi ned and
concentrated. The crude product was purified by
preparative HPLC (Shimadzu S5 VP-ODS 20 x 100 nm to

give the title conpound (45 ng, 46% as a white solid.

1H NNR[wlmwse}m@mﬁwma&tﬂemoﬂdd)(Al@ichzqmz toLj 0.525-ménod, 2.5 eq)

) bbby e OO 4 0t

r3”643(7? oﬂﬁﬁrémwnﬁkﬁman@&e&@m&i&ﬂxmms{méd for 1.5hto
z

4-(4- Af-#qlxé azomp%9%ﬂwythlewlmpw@&tﬁw %??WDaA solution

in-2- g;ﬁ-f&ﬂlh%
N- (% fl uoro 4-( 2- nor Sﬁol | noet hyl am no?epg%q(%lq{? 1_9}3101 1.0eq)in
y| oxy) €He@ly (D %wmd@edmpwmm-@tﬁummﬂ) ethavoyiH

(1 ) %tﬁir%g C |osﬁﬁ‘ﬁl|°£%m¥%w%“ aa&gggg%dn aolrill)ét -'r%')?mmfor

15 ev axmhammwmnmhgurmmcdnmh i vatnel ahdthg irssaiting@esidue was
title co ound(30 7699 as a white solid. iH NWR .
( DVBO- by sifisa gﬂrgah clmwtog@in a7k, 40-63 14f¥, 230-240 mesh, eluting
7. (d agetﬂé o id 1
%5 /| by éféeth’;i 210?, to gfigl¥ LPd, gelﬁ,l’“]“%’:unds.mé& ,6§ aggsolid H
hr a, NV (DMSGEdaI( $nl2.86 (s, 1HB.13 34 (sn1HB,18135-8.8B(BESI HD), 802-8.33 (m,
373 14, (M - 0 _ +
N 3- FIELP 97 A St B 206 MSE RN MR R FERH BST)
Xy) pheguydd): 43%.0542 fodndoanpisany| ) mal onam de [00136] The
title conpound was prepared froma m xture of
4- (4-am no- 2-
f 1 pprophenoxy) - N- ( 2- rmrpholln ridi n-2-am ne,
j(Sllpochl oride salt (15 rrg ;lllﬁi'

hydr .

3-(4-fluorophenyl am no) -3 ox,g)pro a |c aC| npound
B of 25 Exanple 1, 10 ny,

0.052 nmmi), DI PEA (30 L),

simlar procedure descri bed or t he prepar atl on o
Compound C of Exanple 1. crude product was
purified by preparative HPUC (iShi madzu S5

n N

N'-(4-2-(Benzylamino)pyridin-4-yloxy)-3-fluorophenyl)-N’-(4-fluorophenyl)

majonamide

20 o N
A)  tert-Butyl 4-(2-chloropyridin-4-yloxy)-3-fluorophenylcarbamate
[00144] Di-tert-butyl dicarbonate {0.920 g, 4.22 mmol, 4.5 eq) was added to a
solution of 4-(2-chloropyridin-4-yloxy)-3-fluorobenzenamine (Compound B of
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- 66 VP-ODS 20 x 100 mm). The product obtained from

HPLC purification was treated with 1 MHCO and

| yophilized to give the title conmpound (10 ng, 40% as

a white solid. iHNW (DVMBO-4) S 10.37 (s, 111),

10.05 (s, 1H), 9.90 (br s, 1H), 7.90 (d, 1H J=6.1

Hz), 7.75 (d,1H, J=13.2 Hz), 7.58-7.55 (m 2H),

(7t 5313% 820, bl:zlzh ,g, g M%éﬁﬁ’gbso %djan% El)w&y&drﬁé Eo 5’912AL 3.00 mmol,
= m

J="6.13 bpﬂ)mTélFl(i@ 14 thegeaption mixuge s ﬂﬁydﬂtas%ﬂforlfih The

33?28(14 tiohdis stluge‘_é(% ‘%’?Led% 5&’%’3 Shaii 4 quipohed With Ly HOL The

O O ~/ sofutib® wys ettvgcted with CHoCl, (3 x 70 mL), the combined organic extracts

ot 5 L VRS Sih KO ol S R0y, fitered angconcentrated in vacuo.

VA 3- FI 'pﬁm&u&wwmiﬁamﬁsihbal MM@WM&&L%E@ 230-
ide 15 [00137] To a_solution of 2-flugro-4-nitrophenog KM

( Avaca¥ft) meshpgluting 43 bexapefisthyl poptate) toaffopd the title compound (0 270 g,

t et h f t

e R BRIt O AR B A5 47 HBE 45 746 o
ammm 1), G121 h34den, A1), 09686.97 (18, 2EHDD I 40 (sTBH); MS@ESI’f)anAwassa ™M+H

e Orergggﬁé‘b{f’%%nte g9\?é?i5 Mésg’gg{%rgﬂgh a thin pad

of Celite(r) with nethanol and the filtrate was
concentrated 20 in vacuo to give

4- ami no- 2- f | uor ophenol as a brown® WB®¥h was used
W thout further purification (656 81 9% . [00138]
3- (4- Fl uor ophenyl am no) - 3- oxopr op&or< acid (Conpound
B of Exanple 1, 197 ng, 1.00 was di ssolved in

di rethyl formam de (4 nL). Triethylagine (140 L, 1.00
mmol ) was added and the i cooled to OC
4- Am no- 2 H

B) tert-Butyl-4-(2-(benzylamino)pyridin-~-4-yloxy)-3-fluorophenylcarbamate
[00145]  tert-Butyl 4-(2-chloropyridin-4-yloxy)-3-fluorophenylcarbamate (0.100 g,

15  0.295 mmol, 1.0 eq) was added to a degassed solution of dppf.PdCl, (Matrix
Scientific, 0.011 g, 0.0148 mmol, 0.05 eq), dppf (0.012 g, 0.022 mmol, 0.075 eq), and
NaOz-Bu (0.040 g, 0.414 mmol, 1.4 eq) in toluene at room temperature. Benzylamine
(0.045 mL, 0.414 mmol, 1.4 eq) was added to the reaction mixture and the resulting
solution was stirred at 80 °C for 4 h. The reaction mixture was cooled to room

20  temperature, quenched with IN HCI and the solution extracted with CHCl; (3 x 50
ml). The combined organic extracts were washed with 1 N NaOH (70 mL), dried
(Na,;S0y), filtered and concentrated ir vacuo. The residue was purified by silica gel
flash chromatography (Merck, 40-63 pM, 230-240 mesh, eluting 2:1 hexane / ethyl
acetate) to afford the title compound (0.020 g, 17%). 'H NMR (CDCl,) § 7.80-7.90

25 (m, 1H), 7.35-7.45 (m, 1H), 7.19-7.24 (m, 3H), 6.91-6.93 (m, 2H), 6.59 (br m, 1 H),
6.10-6.20 (m, 1H), 5.75 (br m, 1H), 5.30-5.40 (m, 1H), 4.34 (s, 2H), 1.46 (s, 9);
MS(EST") m/z 410 (M + H)*; HRMS (EST') calcd.: 410.1880, found: 410.1884.
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25 fluorophenol (Step A of Exanple 19, 127 ng, 1.00
mmol ) was added fol | owed by

benzotri azol -1 -yl oxytri s(di net hyl am no) phosphoni um
hexaf | uor ophosphate (BOP -67 reagent, 442 ng, 1.00
mol ). The reaction was allowed to warmto room
tenperature and was then stirred at roomtenperature
for 3 h. The reaction mxture was concentrated to
renove nethyl ene chloride and water was added to
precipitate the product Filtratioh M2 ur ati on
wth water gave the title conpound ng, 69% 5 as
a white solid. 1H NVR (CD30D) 87.6%-7 (m 211), 7.51
(dd, 1H, J=13, 2.5 Hz), 7.08-6.99 311), 6.88 (t,
1H, J= 9.4 Hz), 3.51(s, 211); ) mz 307.44 (MW
Ht B) 1Vr-(3-Fl uoro-4-(pPaid >~ntoxy) phenyl -

V3- (4-f uor ophenyl ) mal ona . M0 [00139]

1VI - ( 3- Fl uor o- 4- hydr oxyph&nyl ) - 1 V3- (4-f | uor ophenyl ) nmal
onani (34 ith-3- PuoFahlen oy NBédy i pyrRGED Ainfine Xy drochloride
ny, ij?S mol ), pyridin-4-yl boroni cl{z}gci d (25 nyg, b C{ZO
mmol ), and58¥ridine (16 L, 0.20 mvl) were placed in a

press be 4l t T

Wi t%li ;@tﬁkﬁjene c#w -of in%lq%gﬁgmr?L(;aﬁé%ga ?&%?gmﬁg?%e@mw&w
r eact itovertvbstyb4-{2-(tedzyddamih P yridlifial-yituxyi)3 -flimeopheayitarbamate (0.020 g,
m xt ur s fi red through.silica 15 gel .using 5%

e har 5488 Sl 1 91550 e i, i e rod fetperature for 12
cr ude Wrriiteiction sixtaty wdsicoscehitatdd HPvdcl-fo. affbi@the title compound
appropriate fraction was concentrated to renove

met harl8i01 ARl Q410 asolid fiaf was et setheuidarthar pyrication MSEST) m/z 310
bagj ¢ w1 Brys AR IBIrNaEO3105954¢/ bh2d: $ .18y The

aqueous sofution was extracted wth EtOAC (3 x | Or)
and the conbined organic extracts were dried over

anhydr,aus nd concentrated in acug. T
ool vad P B RN S E Rt Do
concent r at @ihorophtaph) inhdlainide W th water gave the
title coppound. ( 21%. as a yellow solid. 1H

(CosodSRH} . Jiteprom ety asting O ARL. GO%3mmaly3.5 capwas added to o
11y, quolioft oF e i, fuhphlSyy) i ey oyt din 2 i hydrochloride sl
Hz), 60988 g(QI0r3 el 1-0 &), B-(4:flwrephenylaming)-pxopmpynoic acid

MB( ESt b oibfumtt of Bxdtiile 10.005%, 0883 RBHPL.6 o4) and PyBroP (0.013 g,
0.028 mmol, 1.2 eq) in CH,Cl, (1.0 mL) at 0 °C. The reaction mixture was warmed to
room temperature and stirred for 16 h. The reaction mixture was concentrated in

20 vacuo and the residue was purified by reverse phase HPLC chromatography (YMC-
ODS-A, C-18, 510, 30x500 mm, eluting 20-90% aqueous MeOH with 0.1%TFA, 30
min. gradient). The appropriate fractions were concentrated in vacuo, neutralized
with sat. aqueous NaHCOQ; solution and the mixture extracted with CHCl3 (3 x 10
mL). The combined organic extracts were dried (Na;SOy), filtered and concentrated

25  invacuo to afford the title compound (0.0025 g, 45%) as a solid. MS(ESI’) m/z 489
M-+ H)Y"; HRMS(EST) caled.: 489.1738, found: 489,1743.
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FNI Nfl O 1 OOI/ F C N21Vvr (4

(2-Chl oropyrid-ylory)-3-fl norophenyl}1 44-

fl norophenyl)mal onamide 5 F NH2 HO A)

2- Fl uor o- 4- am nophenol [00140] A m xture of platinum
oxi de (0.010 g) and 2-fluoro-4-nitrophenol (Al drich,
1.24 g, 7.78 mol, 1.0 eq) in MOH (100 M) were
stirred under a H2 10 atnospheggaRple28 psi at room
tenperature. The reaction m xture was filtered through

celite and the filtrate gon entﬁatﬁdi vacuo to
afford the title conpounmohf \n/og@[@s a solid
whi ch was used wi t hout f] p@if@cat ~pg H NW\R

(DMBO-d6) S 8.57 (s, 1H), 6.46-6.47 (m 111),
6.33-6.46 (m 1H), 6.1g821 (m 1H), 4.79 (s, 211);
MS(ESI') mz 128 (M+ Hi¥+_J15 F-NHZ O ~ a N B)
4-(2-Chloropyridin-4 yl dky)-3-fl norobenzenam ne

[00141] Sqdi b de. £ 600 .

cq) vab aqascr b Rd oty oG- B Rhenl DhecisDurea
(0.30 g, 2.36 mol,1.0%eq) in DMF (6.5 nL) at room 20
tenperature and the reaction ngxture was stirred for

30 minutes. 2-Chloro-4- nitropyty 1§ Al drich, 0.374

g, 2.36 mol, 1.0 eq) was added agngd Phe reaction

m xturewas heated to 90 C for $2 h. The reaction

m xt urewas cooled to room t ature, quenched with
saturat ed aqueous NaG sol uti h‘g d extracted with

ethyl - 69 acetate (3 x 70 nCyT The conbi ned organic

SXtrachs Ve frvere d@yratie-sfos fidazdiamine

[00148] Potassium hydride (30%, 0.520 g, 3.90 mxnol, 3.0 eq) was added to a
solution of 2-fluocro-4-aminophenol (Compound A of Exarmple 20, 0.254 g, 2.00
munol, 1.5 eq) in DMF (5.0 mL) at room temperature and the reaction mixture was

10  stirred for 15 minutes. 4-Chloro-pyridine (Aldrich , 0.200 g, 1.30 mmeol, 1.0 eq) was
added and the reaction mixture was heated to 150 °C for 2 h. The reaction mixture
was cooled to room temperature, quenched with IN NaOH and the solution extracted
with ethyl acetate (3 x 50 mL). The combined organic extracts were washed with 1N
aqueous NaOH (2 x 30 mL) followed by 10% aqueous LiCl (3 x 50 mL). The

15 combined organic extracts were dried (Na;SQy), filtered and concentrated in vacuo to
afford the title compound as a solid. *H NMR (DMSO-d;) 3 8.44-8.46 (m, 2H), 6.89-
7.03 (m, 1H), 6.87-6.88 (m, 2H), 6.44-6.56 (m, 2H), 5.51 (s, 2H); MS(ESI") m/z 205
M+ H)*; BRMS(EST) caled.: 205.0777, found: 205.0775.

20 B) 1-(3-Fluoro-4-(pyridin-4-yloxy)phenyl)-3-(2-(4-fluorophenyDacetyl)urea
[00149]  Silver cyanate (0.912 g, 6.08 mmol, 1.05 eq) was added to a solution of 4-
fluorophenylacetyl chloride (Aldrich, 0.794 mL, 5.79 mumol, 1.0 eq) in toluene (16
ml} at room temperature shieided from light. The reaction mixture was heated to
reflux for 60 minutes and then cooled to room temperature. The reaction mixture was
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solution (3 x 70 nL), dried over Na2SO4, filtered and

the filtrate concentrated in vacuo to afford the

title conpound (0.430 g, 769 which was used w t hout

further purification. IH NV (DVMSO d6) 88.27 (d, 111,

J=5.7 Hz), 6.90-7.04 (m 311), 5 6.42-6.54 (m 2H)

5.54 (s, 211); MS(ESI4) mz 239 (Mt Ht; HRMS (ESr')

cal cd. fitterdB A&, PTPE 03uM)38d @2Idsulibnt 2-(4-fluoro, henl\?rl)acetyl isocyanate
Ni - (4-(2-Chl oropyridin-4-yloxy)-3-fluorophenyl)-N -(4-

f1 uor oﬁw(ﬁéﬁ 158l 0157 ,Apheq) was added 10 a solution of 3-fluoro-4-
Di i sop Hﬁ%—gﬁg@?&ﬁ&mﬁgn@f @058z, 0.945AmndI 0 eq)dn TEHR), (2.0 wL) at

was addéd to ution o

4- ( 2- ctooortemperaniial - Theybaptign) mixtade v otiaetzat meom tempetat@sdor 1 h,
, 0.2 o] PRI . . ]
2 5. fusrRwat tesieH dausous Nacclsolution and the pivps, v, Ftpected with

oy o1 opf o € 30 ). D @rnifhacd orgfil) cxtibord i ricd iS04 fltered
ro . g, .0. mpl, 1.2 eq) jn I .

O an cenceptided kg 1A tesidico e duriiad e igaas! S

t enper j I { 4o -

Do bl B BRAy M IC 083 123848 melli 1 B4 MeOH in CHCL) to
sol ut i afford tltertidletchmponndt (0,043 gpdc %6 es maolid it HANMR OAS02d;) & 11.06 (s,

(3, x 2 n 3N i ned. o i e S, e dri .
o 1BEate0 (5 SRE XY Goforh 277 b ot Bhi ek il 55 o 2y
vacuo.M§ 1041384 eMWeR) 'PHRMS(BST Pyaidd. 1 3843 166 fokd R 384.1147.
chr omat ogﬁl%y (Merck, 40-63 I\(;lE ggo- 240 nesh, eluting

3/'1 ethyl acetate / hexane) to afford the title

conpound (0.056 g, 64% 20 ass%x%gdlg "H NWR

(DVMSO-d6) S 10.61(s, 1H), 10. , , 8.36-8.38 (m

111), 7.91-7.93 (m |H), 7.67-7§71 {m 211

7.46-7.48 (m 211), 7.04- 7€y @11
211); MS(ESP) nmliz 418 (MW _Hi HRMD (

418. 0770, found: 418.0767% arple 21 OB 1 NF /N O
I~F 25 C N SN
1-(4-(2-Chl oropyridi n-4-L/I9 y) - 3-fl uorophenyl)-3-(2-(4
- fluorophenyl)acetyln'nratrea - 70 [00143]

4- Fl uorophenyl acetyl chloride (Aldrich, 0.072 nm, 0.525

mﬁg , ér@%%mmmgﬂ@aMﬂ%%ﬁgﬁloabvww-%ﬂwwhenyl)acefyl)"rea

t hi ocyanate (0.056 g, 0.695 mml, 3.3 eq) in ethyl
acetate (2.0 nL) at roomtenperature and the reaction

m xture was stirred for 1.5 h to Fj@z”"'z
‘ o

A) 4-(4-Amino-2-fluorophenoxy)-N-benzylpyridin-2-amine

[00150] Benzylamine (9.1 mL, 83.8 mmol, 20 eq) was added to 4-(2-chloropyridin-
20  4-yloxy)-3-fluorobenzenamine (Compound B of Example 20, 1.0 g, 4.19 mmol, 1.0

eq), copper powder (0.266 g, 4.19 mmol, 1.0 eq) and K2C03 (0.578 g, 4.19 mmol, 1.0

eq) in a sealed tube and the reaction mixture was heated to 160 °C for 12 h. The

reaction mixture was cooled fo room temperature and quenched with saturated
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afford a solution of 2-(4-fluorophenyl)ethanoyl

i sot hi ocyanate (0.263 M. A solution 5 of

4- (2-chl oropyri di n-4-yl oxy) - 3-f |l uor obenzenam ne

(0.050g. 0.21 nmol, 1.0 eq) in CH2Cl12 (1.0 nL) was

added dropw se to the 2-(4-fluorophenyl)ethanoyl

i sot hi ocyanate solution and the reaction m xture was

stirr edqubbusNaIﬂh sohttipar Theiscdutionrwas ERtrdvtedith ethplcicetate (3 x 100 mL),

:ﬂeéltgL l(}zﬁacentrat ed I&q@i&“ﬂ%@f?gﬁhggﬁ Ssurlmehggwdmmcua

chrormtmgfeaiaha Qréparafive 296se ARLIEPLC @MC I ODS-A $10
10 3/1 hexane/ et hyl acbgtate) to affolrg%st he title

conpouf®x 580 guw elutingok)-90% agueeysiMeOH ity Yo TisSP gunuts gradient)
12. 46

8, og 8] 3ﬂl% %"m‘ﬁ’gﬂ%&%ﬁs %’E%zm%eéé'ﬁd @%4@ oongejiate was

VS( ES| ddutralizedith fatieratell aquebR\ISaHEGEsotutianaing @xtracted with 0112012 Bx
ﬁl3|4 ] OIS:%&NDL? U'Pge oomebélln cf%g?an.mle5 E)c(l‘sa%reednea (ﬁ'a2'§04)()ﬁ'1

1V1- (4cér2cz(tPﬁaizmlvamd”tehﬂ‘dxfdtﬂmﬂe4wﬂmﬁd ((13615'&462%@3%5611(1 'H
) 1Va- (4 fl uoro hen¥ ?; O~ 20
a N ANMB gﬁp 78-7. 80(m, IH) 728-7 30(m,5H) 06.8026.90 (m, 1H), 6.52-6.55

¢ P .
[08§44% ée?%@&??é%%%% PG50 2 MR miest0 0+
4.5 eqH)WERMS@ESH")caled,: 3H01356) fionndy310.1360.
4- (2-chl aropyri di n-4-yl oxy) - 3-fl uor obenzenam ne
(Conpound B of -71 Exanple 20, 0.224 g, 0.939 mmol, 1.0
eq) and triethylamne (0.391 nL,Fr3.8Q mrl, 3.0 eq)
in THE (10 nL) and the reaction m e was heated at
55 C for 14k The reaction m xtuyewasS cooled to room
tenperature and quenched with 1N HCI. The solution
was extracted with CHZCh (3 x | ), the conbined
organi c extracts 5 washed w t NaOH (100 nmL), dried
(Na2Ss™4), filtered and conc®trdied in vacuo. " The

oL SuB) v ey s e

15 [00151] Palladium hydroxide on carbon (10%, 0.050 g) was added to a solution of
4-(4-amino-2-fluorophenoxy)-N- benzylpyndm—-z-amme (0.245 g, 0.790 mumol, 1.0 eq)
in 5% HCO,H-MeOH (10 mL) under a blanket of hydrogen (from a balloon) at room
temperature. The reaction mixture was stirred at room temperature for 12 b, filtered
through Celite® and the filtrate concentrated i vacuo. The residue was purified by

20  reverse phase preparative HPLC (YMC ODS-A 5§10 30 x 500 mm., 10-30% aqueous
MeOH with 0.1% TFA, 30 minute gradient) and the appropriate fractions were
concentrated in vacuo. The concentrate was neutralized with saturated aqueous
NaHCO; solution and the mixture was extracted with CHCl; (3 x 35 mL). The
combined organic extracts were dried (Na;SQy), filtered and concentrated in vacuo to

25  afford the title compound (0.045 g, 26%) as a solid. 'H NMR (CD;OD) & 7.62-7.63

(m, 1H), 6.77-6.82 (m, 1H), 6.38-6.47 (m, 2H), 6.09-6.11 (m, 1H), 5.83-5.84 (m, 1H);
MS(EST) m/z 220 (M + H)"; HRMS(EST') caled.: 220.0886, found: 220.0877.
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240 mesh, eluting 4:1 hexane/ ethyl acetate) to afford
the title conpound (0.270 g, 85%. 1H NMR (DVMBO-c4) S
8.35-8.36 (in, 111), 7.55-7.57 (m 111), 7.45-7.46 (m
111), 7.21-7.24 (in, 1H), 6.96-6.97 (m 211), 1.40 (s,
9H); MS(ESI') mz 339 (M+ H+; 10 HRMS (ESI') cal cd.:
339.0912, found: 339.0915. F~NHBoc O ~ oYo B)

t ent - BR y| -1d@-Aminopyridin-Ao)osy)-3dlmoraphenghy3)2345 | uor o

henyl car bajg t - But yl
2 2ychl or op EE%I} ngagéﬁ%;( -3-11 ugrophenyl car bamat e
g 0 100008152] 152-04-E%r0vﬁaiyl)a&etﬂ 1%3 Cg eﬁi%dlg ofExample 11, 0.362
egas ) rix cientiTt1C
0. 0113181(,]IO 3%‘?&88?;%@ ]og“ﬁ fto p golgtion of 4-tf-gaipo-2-
Mo%ﬁﬁ)r)pyﬁﬂﬁd—&ﬁﬁé'(@@ﬁ 8- 1fimol1 ﬁ;eé? {H@ﬁ;ech (2.0 mL) at

14e in toluene_at roomtenpéerature. Ben
(0. 04 WWw%Pwa&umewdonmhMmmmm

gfla(r:: ﬁﬁa@%ﬁﬁﬁ%ﬁemﬁ rea&?s%n @?&yaﬁlggvgéﬂash
cool ecthromategnapby (Merckeeb40463uMRBODA0eEEsH 1: etk ddelatARane) to

cobr FERE e toasmena 955?@:6&%),3%&@&1 E}HtNMRMGIhQB) 57.62:7.67
(70 nigh, 28, ’7@‘3 719\@33%)70‘f?1§3:5:by FBYseur g@lr"ziﬁ,‘ §15-604 (m, 11,

vacuo._ The residue was puril

chr onet &8 1EDEY-6k (s, 26); 0ES(IST2 810z 2950Mre $)'; HRMS{ERT) caled.:
2:1 hgyg@%gg/ g%gyggf}a?gt ate) to afford the fitle

conpound 1H NMR (CDC13) S 7.80-7.90 25
(m 111), 7.35-7.45 (m 111), 7.19-7.24 (m

310, 6. 93 (m .211). 6. 59 m 111'), 6.10-620
(m 1@]15@ ?1% Vezﬁsamﬂeaéw moped mlths follpwang henner:
1.46 (s, 911); MS(ESL+) nfz41gy (MH)+ HRNVG
(ESI) cal cd.: 410.1880, found: 410. 884. - 72 F-NHZ

O~\ti NO

4%4 Anmi no- 2- f | uor ophenoxy) - Iﬂ-% }q ridi n-2-am ne,
rochloride salt 5 [00146] ydrous HCl1 in di oxane

(4N, A%N00 4{Chldkopiohidhide 165 cc) was added
[00154] A heterogeneous mixture of 4~chloropicolinic acid (TCI America, 5.4 g,
34.2 mmol, 1.0 eq) and thionyl chloride (30 mL) were heated at 80 °C for 2h. The
reaction mixture was cooled to room temperature and concentrated in vacuo. The
20 residue was treated with an ammonia in MeOH solution (7N, 45 mL) in an ice bath
and the reaction mixture was stirred for 15 minutes. The ice bath was then removed
and the reaction was warmed to room temperature and then stirred for 3 h. The

reaction mixture was concentrated in vacuo and the residue purified by
rectystallization from EtOAc to afford the product (5.14 g, 96%) as a solid. 'H NMR

25 (DMSO-d) § 8.61-8.63 (m, 1H), 8.21 (m, 1H), 8.03-8.04 (m, 1H), 7.76-7.83 (m, 2H);
MS(ESI) m/z 157 (M + H)*.
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to ten-butyl 4-(2-(ben zyl am no) py

i di n-4-yl oxy)-3=fl uorophenyl carbamate (0.020 g,

0.0489 nmmol, 1.0 eq) and the reaction m xture was
stirred at roomtenperature for 12 K The reaction

m xture was concentrated in vacuo to afford the title
conpound (0.017g, 100% a solid that was used w t hout
further purification. MS(ESI') n¥ 0w (Mt H); HRVS
(ESI") calcd.: 310.1356, found: 31 64. D)

NI - (4-(2-(Benzyl am no) pyridi n-4-y - 3-fl uor ophenyl)
1V3-(4- fluorophenyl) mal onam de|[ 00147]
Di i sopropyl et hyl am ne (0.014 . 081 mmol, 3.5 cc)

was added to a 15 sol ution of
A- (4-anino-2-f1 uorophenoxﬁ'}“% beszI pyri di n-2-am ne,

hydrogh ori . 1.0 eq),
3-(4- ?ﬁjor gct%m#tg-r% no 'Qgﬁe’%ﬁﬁ"%ﬁﬁgﬁﬂam d (Conpound
B of Efmmsg] e A,solﬁtlﬁﬁﬁ' 4gamido22fBuarophiepol{Compoynd fhnﬂEXﬂmplﬁ 20, 0.81

E{)Br 0. b antiat, 80 abin TN (RS L) iz it whth Bt m vy Butorcide (0.79

t egpergay llrn&nalnd 1%) &tfr66n tedipeddiure and the régticd inftuives stired for 1h.
was concentrated in 20 vacuo and the resi

pur i f i4edhlptppicelipmide fid gd-4mmolcl? M@ﬁ%@mwmﬂm

DS Awahilled g BHPRR. B0 Whosaes d th
MEOH W %@R PPl Bﬁﬁlﬁ) The approptra%\ri’a{ttm(.eean °
f r act iresstiomenixturecuemihd a'ithdvam Th@wﬂﬂn&b@t?fagmw solution was

\glx: Paﬁ%&‘ﬁmﬁhﬁ%% P ??E‘} ’lg#eatbgo szas triturated with a

orjgan isﬁlaﬁ&hgoaﬁt & MEOK fellowed b&ﬁﬁﬁ?ﬁe,hsoﬁd Iwhleﬁttdedlmﬂ dried in vacuo
ncentr at 25 in t r

O 005 afforagboprouct 1.4 61 $210) R FL NMER FSOCIA I 4-8.50 (n,

HR'VB( E@b“%lfﬁl *l;srdgn 489, @7«,3??[) %glsnﬂss G958 7484716 (3, 1H), 7.01-7.06

1 (3 F{humrmm@w(m;msgw wg;mmagasr)m/z%wﬂwé}oph
enyl )acetyl )urea F~NHa ~ i

0

15 H,NOC” N

C’)  1-(4-(2-Carbamoylpyridin-4-yloxy)-3-fluerophenyl)-3-(2-(4-
fluorophenyl)acetyDurea

[00156] A sclution of 2-(4-fluorophenyl)acetyl isocyanate (Compound D of

Example 11, 0.29 M in toluene, 54.9 mL, 15.9 mmol, 2.1 eq) was added to 4-(4-

20  amino-2-fluorophenoxy)picolinamide (1.86 g, 7.53 mmol, 1.0 eq) in 10/3 DCM/DMF
(65 mL) at room temperature and the reaction mixture was stirred for 17 h. The
reaction mixture was concentrated in vacuo and the residue redissolved in CHCls.
The organic layer was washed with saturated aqueous NaCl, the organic fraction
separated, dried (Na;SQy), filtered and concentrated in vacuo. The residue was
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5 N A 3-Fluoro-4-(pyridin-4-yl oxy)benzenam ne [ 00148]
Pot assi um hydride (30% 0.520 g, 3.90 mmol, 3.0 eq)
was added to a solution of 2-fluoro-4-am nophenol
(Conpound A of Exanple 20, 0.254 & 2.00 mmol, 1.5 eq)

in DMF (5.0 nL) at roomtenperature and the reaction
m'xture 10 stlrredfor 15 m nutes.
4- Chl bepmategraphy Leloting 1/3 hsmmmAc,nh&uo elute

) O e ATl A o
room t&ffasé thetproduct (Libg 98] ank kdlid. NENARR @O latz)s 11.07 (s, 1H),

oLV AR D SRR SE d rkbd m 2, 735.

aq e o UB4 N ISH) 27 .X6-323 3l . IZ)O(HW
L1C1(3 0 rﬂt_))2 The '}%ﬂg%ﬁ’ngl ned I-?ganl C extract §Mvvelﬂg HRMS
dri ed elpd.: 4271218, foundida7.8dcent rat ed in vacuo to

affordthetltle conpound as a solid. 1H NVR (DVMSO dg)
88.44-8.46 (m 2H), 6.89- 7.03 (m 111), 6.87-6.88 (m

211), 1‘6')44letﬂs-moﬁm)lm-«wﬁiyx-sﬂuaﬂoﬂmm f') m z
200, o7ve. ordbteRyadelytites, tyarochloride sate | "

1-103- 1B g
hegyl ;[gncmﬁl ) ul?-ggtﬂ [Bdgi% Si | 5&%{%9&%?8@%2%%& L4 eq)

6. 08 ps'uﬂmtﬁl-ﬂnxxm ~Buorophenyl)-3-(2-

f1 uor @a@%bﬁ&ﬁI Méetﬁﬂﬁ&f(h‘(i ﬂﬁ#ﬂn&{l‘ 9@%‘5@%1% 13.4 mmol,

q) i'n tdluene

e
s h| eI &k digret (1.62 el asmnnlpwqummm\(mnmg 8t R6m

t t d th ol ed t
t ormpe a8 e the Tl 5o B0 0 SR lor S5, beirenoton mixture was
(A&r otheﬂviﬁﬂ O HY) ati e biRohisSdMod Rktracted wi ﬂz Etzgsdlmardmg the

2-(4-11 uqr? acetyl isocyanate solution
0.75 ﬁi‘ﬁﬁque%’si@éﬁmm%édﬂthd M Ne§Hieandbextracted with

gf ZZSE% Uflff'coﬁﬂ:‘lﬂdd@r Sinfts lﬁe@%%\%ﬁw&% gﬁi@@dned

t enpefiSPe, filtey m;b@mpmatedm wicgoWike rebida @ds plrifledVsilica gel

T LN eI T

G ClRere %mﬁﬂamd.)n vathe, TieTesiaacway dablved BXTHREEmYFEled to 0

dri edc> filtered _and concentrated in vacuo.

The res tinods (1 N, i1 anlg 4P ﬂﬂﬁds'?ﬁeq) The reaction
chr ormixags Q@Qm&%’dfﬁ‘ﬂwmﬂ% fobo fermpeldnd thd Tdlda s8I Mt Mg in

0-5% MOH in CHCL3) to € conpo
(0.0 Jgtegogegg%s sqlutign.s Bhe splutionl WaVIRItEBNER the jsolfd Washed with Et,0 and
(S, dried in vacuo to afford the title compound (1.38 g, 63%) as a solid. 'H NMR
25  (DMSO-dy)
8 11.09 (s, 1H), 10.65 (s, 1H), 7.97-8.00 (m, 1H), 7.83-7.90 (m, 3H), 7.35-7.48 (m,
4H), 7.15-7.21 (m, 2H), 6.70-6.72 (m, 1H), 6.16-6.17 (m, 1H), 3.77 (s, 2H);
MS(EST") m/z 399 (M + H)*. HRMS (EST") caled.: 399.1269; found: 399.1258.
Elem apalysis for CaoHy6N4O3F, 1.0 HCL.0.22 H,0

30 Caled.: C; 54.75, H; 4.01, N; 12.77, Cl; 8.08. Found: C; 54.75, H; 4.35, N; 4.35, CI;
8.06.
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10 1H), 10.60 (s, 1H), 8.47 (s, 211), 7.77-7.80 (m
110, 6.92-7.48 (m 811), 3.75 (s, 211); MS(ESI') mz
384 (M+ H)+;, HRMS(ESI') calcd.: 384.1160, found:
384.1147. Example 24 HNO | N O01I/ F HyN N 15

1- (4-(2- Am nopyri di n-4-yl oxy) - 3-f | uor ophenyl ) - 3- (2- (4-
fluorophenyl)acetyl)urea xr2 O onx A)

4- (4- Ami no- 2-f1 uor ophenoxy} N-benzyl pyri di n- 2-am ne

[ 00150] Benzylamine (9.1 nL, 83.8 mml, 20 eq) was
added to 4-(2-chloropyridin- 2Example25’

4-yl oxy) - 3-fl uorobenzenam ne (Conpoupd
20, 1.0g. 4.19 mol, 1.0 eq) er (02660,
4.19 mmol, 1.0 eq) and K2COF 449 _ nmol, 1.0
eq) in a sealed tube and the '

heated to 160 C for 12k Theg T®

cooled to roomterrperature nd guenched with saturated
- 75 aqueous NaCl sol uti The sol uti on was
extracted wth ethyl Z_% 3 x 100 nL), the

combi ned organic extracts dried (Na2SO4), filtered and

concentr, -Athivelwidin-4 &g{!@sﬂlﬂﬂ'ﬁ Wﬂhf)i‘oesi-nﬁ\fh lbenzamide
pr%ar atl?.\t/‘g{ir everse phase (DS A S10 3;50

0 WS8 uDiiseprapyieylsming8 085 mm mmad, 20pqrpes added to a
30 m nighg: 24 -(ﬁ-g g %9@%%&9@%%@5& é@pé't%%b&ﬂh of Example

wer e concentr at I'n vacuo
neut r a24, 822 \gj ¢.h0Gmimol qt @ elg)aHfiaoress-HetigI Bensoik atid §Aldxich, 0.015 g,

or gan ¢y el 0 R EDGT el dator IS ELRAAGHT 00145 0.100

concengnfridl, gD éq) ity BRI 700ahI it Sodnk) @ndpetabfe. cm&ambn mixture was
(0675 ,52% as a solid. iH NMR ( QD) 78-7.80

0 1 ytivied Ao UDYRAISSPL P b Guapohed vigh iated gqueons NaHCOs
52yl Sl A SES 0 by T e
HRIVE( EBigd MaiSEw), filtdfed.ah8 S6ncehtratediiz 1@ &@. TBRGesidueNis purified by

reverse phase preparative HPLC (YMC ODS-A 810 30 x 500 mm, 30-90% aqueous
MeOH with 0.1% TFA, 30 minute gradient) and the appropriate fractions were

15  concenirated in vacuo. The concentrate was neutralized with saturated aqueous
NaHCO; solution and the mixture extracted with CHCl; (3 x 30 mL). The combined
organics were dried (Na;SQOy), filtered and concentrated in vacuo to afford the title
compound (0.014 g, 40%) as a solid. "H NMR (CD;OD) & 7.67-7.80 (m, 2H), 7.36-
7.45 (m, 3H), 7.03-7.14 (m, 2H), 6.14-6.16 (m, 1H), 5.89-5.90 (m, 1H)}, 2.29 (s, 3H);

20  MS(ESI) m/z 356 (M + H)'; HRMS(EST") caled.: 356.1211, found: 356.1203.

B..of Exanpl e
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O ~ HZN' N' B)

4- (4- Am no- 2-t | uor ophenoxy) pyri di n-2-am ne 15 [00151]
Pal | adi um hydr oxi de on carbon (10% 0.050 g) was added
to a solution of

4- (4-am no- 2-f | uor ophenoxy) - N- benzyl pyri di n- 2- am ne
(0.245 g, 0.790 mml, 1.0 eq) in 5% HCO2H MeCH (10
m.) under a bl anket of hydrogg%{,[eq@ a bal | oon) at
room tenperature. The reaction m xture was stirred at

roomtenperature for 12 h filtdted . tHfough Celite(r)
and the filtrate concentra 'nm [ esi due

was purified by 20 reverse/phase [9r ep@r at PLC (YMC
ODS-A S 1030 x 500 mm, 1D-90% aqueous NEOH Vi th 0. 19%
TFA, 30 m nute gradi ent d the appropriate fractions
were concentrated in vdcug. The concentrate was
neutralized vvi th satidbﬂat aqueous NaHCO3 sol uti on

?Il'ﬂg th m Xt flglx {@%}5? ng %&Q%@%%@h}hﬂoumde

filt efﬁﬁs gpd mg&gﬁe&yﬁﬂmwgomsm mmwﬁ m@q)tm added to a

title conpound ( as a SO|Id
(CB3 (B)lu@:ﬂoﬁ%(‘#a@@o-% noXy)pyridg (ng/pound B of Example

fﬁ)s S LAY ey, 05D, %%AW 5 Rl i

220. 0886mpbdrBiof RRplsl, D.054 5024 mmol, 1.5 eq), and PyBroP (0.139 g,

1{4- (ép'_)@g' % g' & 1%@%@? ARk Fedofion fhixture was warmed to

flnor

éx (4- ll%b 1%&&@% %ﬁmr:r}iaan%a %c(;ﬁﬁlﬁimumw& qenched with
a e
wd ng@mtqdoaqae@m CSh apd the. Sehmgw%ﬁgggm’fh i Bk 10 mL). The

fluor Sliterfd A oRbRirated in vacuo.
1.0 e%? % ?5&3‘2'” dﬁﬁd@aégﬁ]%f enper at ur e. The
r eact iThe residdelw= puaﬁeﬂs!by sﬂn@ogei BashiBramategraphy gMerck 40-63uM, 230-

e acah S @gﬁ&gf, O REHE: collfBund (0.056 g, 77%)
chr omggq ge hmﬁwmm SsHIYS (AR IASTEF(m, 219, 713725 (m,

et hyl acet at e/ hexane afford the title conpo

03005120, 7,609 2, HiTh 6155559 Giaeh, € 56 afomg YiTh BR3P m, LED,

6 o5 éﬂ)(%ﬁﬁ %&s@%ﬁ?%qﬁ) (rﬂ%&é@@&?gﬂ% 1269, found:

1H), 3961265, 211); MS(E814) mz 399 (M- Ht;
HRVS(ESI ') calcd.: 399.1269, found: 399.12609.

Example 27
pCREQS!
O s © F
=
P
20 HN™ N

1-(4-(2-Aminopyridin-4-ylow)—3-ﬂuomphenyl}S-(Z»(#
fluorophenyDacetyl)thiourea
[00160) 4-Fluorophenylacetylchloride (Aldrich, 0.017 mL, 0.126 mmol, 2.5 eq)
was added to a solution of sodium thiocyanate (0.014 g, 0.176 mmol, 3.5 eq) in ethyl

-81-



[00153] Alternatively, Exanple 24 was prepared in the

follow ng manner. ci 15 HZNOC N A")

4- Chl or opi col i nam de [00154] A heterogeneous mi xture

of 4-chl oropicoiinic acid (TCl America, 5.4 g, 34.2

mmol, 1.0 eq) and thionyl chloride (30 nL) were heated

at 80C for 2h The reaction mxture was cooled to room

t enper et 1L L4 moem tenzpesature and/ the neactidiimixdre wes st for 1.5 h to

hy 1 i 2 hof iR Btk splasRh (26 M) 4-4-Amino-
st |d r { ﬁﬁ-ﬂﬁmplg@onj')mdﬁcﬁﬁz-a}hﬁe (mmﬂ@aﬁmts\wﬁxm?le 2ﬂ,eom1éle9, 0.050
Ehen: SEmPEq 9o vas dspoliclin GebSah Sl oeh v @-Sggophessethancyl
COTK enbtBlobFhnki (V.226'NE, 8150 @068 %ﬂ?&!‘? 18 ;éﬁje&%f‘%i and the reaction

recrystallization fromEtOAc to affor uct

(5. 14 Wixtaesps stirres af spongtemperafunfor 30 hDVBEOrea§on mixture was

7776, Fepatedl g oo by e bingdBy difh g g

O\ i chréfhdibaraptyIMerck, 40-63 uM, 230-240 mesh, eluting 0-6% MeOH in CHCL) to
4- (4- AL np- 2-f | uorophenoxg% pi col i nam de [00155] A

sol ut | B the Aitlg gompound(D0B% B%ENSS 2 setishp @):0D) 8 7.85-7.95
Ex I , Bl i : re)
ml?n?r(gjéfz ?glﬁfﬁ;%a% ?i fa'me'zrst(- gﬁﬁggeﬂ?%ﬁﬁ'g%‘ls (m, 1H),
7.1 msf0-5.91 ) 0 GH) 1 MEEST A iz 41 0d +H)E; HRMS(ESIF)

m xt urglcm%dsiiﬁrfﬁ or _I4i g é Chl or opi colinam de (1.0

g, 6. £ mmot, 1.0 e )OHB% a\& %Il'and the reaction

m xture was heated to 110C for 8 h. The reaction was

cooled to roomtenperature and the reaction m xture

quenched with water. The resulEmpladd er ogeneous

solution was filtered and thegsolid materi al was
washed with water. The ew' Ngj dwith a 10
[ (

smal | anmount of MOH foll by Eti20. solid was

filtered and dried in v@EUo” to -afford e “pr oduct
(1.3 g, 82% as a solidA|IH PVBO-d6) S 8.49-8.50
(m o |
N "N
15 H

1-(3-Fluoro-4-(2-(4-fluorophenylamino)pyridin-4-yloxy)phenyl)-3-(2-(4-
fluorophenyhacetyl)urea

FD%(
Vg

6_ H
20 A N-(3-Fluoro-4-(2-(4-fluorophenylamino)pyridin-4-yloxy-1-
oxide)phenylacetamide _
[00161] A mixture N-(4-(2-chloropyridin-4-yloxy-1-oxide)-3-

fluorophenyl)acetamide (Compound B of Example 18, 62 mg, 0.21 mmol), 4-
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1H), 8.12 (br s, 1H), 7.71 (br s, 111), 7.35-7.36 (m

1H), 7.14-7.16 (m 1H), 7.01-7.06 (m iH), 6.44-6.47

(m 211), 5.53 (s, 211); MS(ESI') mz 248 (M+ H+ HH
FN-NO | OOI/ F i 15 H2ZNOC N C))

1-(4-(2-Car barmyl pyri din. 4-yl oxy) - 3-fl uorophenyl )-3-(2
-(4- fl uorophenyl )acetyl)urea [ 00156] A solution of

2- (4- f yeroanitie |mmg1m@paaanah¢;@empbaﬂm (91 miL) was heated at
E’é;"”ﬁ;?ﬁﬁ% glfrw }‘Q e RHE Vs cooled’to B, atda WIR BxOAe (20 mL),

am no- zashedmthphmmmﬁcm solu?tmn%d biinSetbral infe3), ARBA (MeSO,),

n 10/ 3 roomtenperature

2na thind Snidel R e o f5en Bl ikt e 96 bovhiovad and the parent

reaft i pyridiiedsWlightBowa ol ¢51Inr 50, iThe
residue redissolved in = ﬁ)e oré’gﬁﬁ ayer thesubscquent

was hedStR PHhQK ey firth awﬁém RAKCEST') gz 3>72gh@vld-H)
fraction separated, dried (Na2SO4), filtered and
concentrated in vacuo. The residue was - 78 purified
by silica gel chronmatography (el uti rn; 1/3

hexane/ Et OAc, then to elute o McOH in

CHCI 3), and the appropri ate fr nsoconcentrat ed in

vacuo to afford the product g, 69% as a solid

i H NV\R (DMBO-d6) S 11. O7(s,/ , (s, 1H), 8.54

(d, 111, J= 5.60 Hz), 8.16- O776784(m

2H), 7.35 5 7.49 (m SH), 7. 3H), 376 (s,

210: MB(ESI') niz 427 (M + H)+ Hﬂlvs (ESt) cal cd.

427 188, fM(EhEIu0146_’-3-(1-14-4!11on)lenylammo)pyrldm-r#-yloxy henyl)acetamide
Q)4( |d|n %ﬁg quoro henyn 85 I

fI tor L-Herarent W@Pyﬂdm-‘i-ylox%l-
0015 1¥ak »

[ Hm&aﬁzeﬁﬂ éthmméw 9Xﬁﬁbhén9gﬂ9s§amo BBiyfaftle Hidelted (-3 mmol/g)

3.09 g, 7,20 nmml ) was a utlono

1- ( 4- (021 ﬁgﬁmgq&m&(ﬁl §rbRYF- @ nill)reasibeated 31)133 Ca“er 48 h. The

<(a4) ! \lﬁat er (0. 241 n%@‘%@rﬁ%ﬁl ’?“%ZE@Aéq) ”%?WWE’“gS were

(1. 62 cpmbingd amh@incer@radényadun. D-cr@Oprdtilct Mas p@SfRd by flash

15  chromatography using 30-80 % EtOAc in hexanes as the eluent to give the title

compound (22 mg, 51%) as a pink solid. 'H NMR (DMSO-dy) 5 10.24 (s, 1H), 8.99
(s, 1H), 8.03 (d, 1H, J= 6.3 Hz), 7.80 (dd, 1H, J=13.0, 2.1 Hz), 7.63-7.60 (m, 2H),
7.36-7.29 (m, 2H), 7.05 (dd, 1H, J=9.1, 8.6 Hz), 6.44 (dd, 1H, J= 5.5, 2.2 H), 6.09
(d, IH, J=2 Hz), 2.07 (s, 3H); MS(EST") m/z 356.7 (M + H)*.

20
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tenperature and the reaction mxture was stirred for 5
h. The reaction m xture was 15 quenched with 1 N HC
and the aqueous solution extracted with Et20,

di scarding the organic |layer. The aqueous |ayer was
neutralized with 1 N NaOH and extracted with EtOAc.
The conbi ned organic |ayers were washed with 10% aq

LiCl, @i eM{Mgﬁﬁlﬂ-ﬁvﬂlfotbﬁlﬁ?ﬁb&)@l’-@d—ﬂﬁﬂﬁ:@ﬂ&ﬁﬁ}ﬁﬁdﬁﬁl}amme
vacuo. e wa uritil e I cCa

chr orra[oﬁg&él £ ﬁﬁp%ﬂ“ﬁr"o‘t' %@rpnhﬁn%mms)pmﬁ@-*

t he apﬁbﬁﬁbhe’ﬁﬁrﬂa&faﬁﬁ&é QB8%ng, 8%52%[:&%5? %’%%ﬁl 6@ oo , mmol) and

vacuo. Theé residue was dissolv ‘cool

to 0 CMeRH Heamblives hehtednhlgcﬂwoﬂx zmcﬂ(lwmxm@e wis comcentraied in vacuo
t
narpy ¢ bt BRal GRE W B endetd 1 Beff0 Syl e 2

in a B dderestas wasiisd ((MgS(ﬂ)@n@&iﬂd&ﬂtﬁmd\msvacuotogweﬂwnﬂe
filtered and ihe sqQl.id washed wijth Et20 and  dri

vacuo FERIpd U%égs{gﬁfé%’ﬁb RONMR GBS Giab)@sgg(salmﬂ%(d,
i(l)lll)d mlﬂ%r&‘j 1@%&% 50@8’(?“% elégnggeﬂfri%d, 1H, J=

' ( m 436, 8 8’}7;557511@,(1% J2=11(3 3, 8.67M)66.9(dddh 2H, V) 9.0, 6.2, 2.1 Hz), 6.08

o1 P B Bep i, Fed & bamtiisest fl i Dugles 535 (M

El em anal yS| s for C20H 6N403F2 1.0 HCL..0.22 H20 30
Cal cd. 4.01, N 12.77,. C; 8.08. Found
C, 54. % r}s (34lz1§er°-ﬂr<2ﬁggsomekenﬂ@nmmﬂ%*wme@fl)-3-(2 “-
25 HH F / Fﬂliorbpﬂnyl)hc red v O H2N N
N-(4-(2- Aminopyrid y 3f|uorophdl)-2-fluoro__
- 5- netlﬂ9lﬁi'dnzérﬁ0hréton5 (fr@smseg fipprophymosyy-64-Ayoraphensl)pyridin-2-
( 35 ; Lt ti .
%591 (4-am no-g’-f: uoropﬁenoxy pyr?gggg%?anlﬁﬁ&&%a&l and Yreated with
( Conp (m:mdiltﬁn(nf 21 dluptopheridfaceby] dd2yamate Gn fkﬂ)&nﬁ(ﬁﬂmﬁoﬁd D of Example
eq), 2-f ro-5- et hy nzoic acid A|dI‘ICh 0. 015
0. 100 5‘?@.%0@9 ,OJéBesfstwd@iB Tfor Bt mc@&fntratcdm
and HQRkud thddhé relidud rtiBied with isopropyl ether to give the title compound (11
mg, 65%) as a white solid. *H NMR (DMSO-dy) 5 11.04 (s, 1H), 10.56 (s, 1H), 9.01
20 (s, 1H), 8.03 (d, 1H, J=5.6 Hz), 7.77 (dd, 1H, J= 13.3, 2.0 Hz), 7.63-7.60 (m, 2H),
7.41-7.31 (m, SH), 7.19-7.14 (m, 2H), 7.05 (dd, 1H, J=9.1, 8.5 Hz), 6.43 (dd, 1H, J =
6.2, 2.1 Hz), 6.10 (d, 1H, J=2.1 Hz), 3.74 (s, 2H); MS(EST") m/z 493.2 (M + H)*.
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mmol, 1.0 eq) in DVF (0.700 nL) at roomtenperature.
The reaction m xture was 10 stored at roomtenperature
for 8 h, quenched with saturated agueous NaHCC3
solution and extracted with CHC13 (3 x 10 nL). The
conmbi ned organic extracts were dried (Na2SO4),
filtered and concentrated in vacuo. The residue was
purified by reverse phase pr @:amqilésm HPLC (YI\/C oDs- A

810 30 x 500 mm 30-90% aqueous Wlt . 1% TFA,
30 mnute gradient) apd_the app rNat t ons were
15 concentrated in v The i ent at

neutralized with s
and the m xture exig.a Wi hCHC13(3x30 rTL) The
combi ned or gani CSWH Na2804) filtered and
concentrated i n vacuo the title conpound

(0.014 g, 40% as a SO|Idl.-I 1H NVR ( CD30OD) 87 67-7.80

6 14 6 N KGR Rprey s3ylpnsimnofbvpiita-d vty 3 iproheny- -

20 MS(ESr) mlz 356 (M+ ﬂu,ﬂm@gﬁm
35% 1211, found: 356. 1203. 80" Exanpl e 26 FN-N O

Ol/ F 1li2N N
1Vr - (4- (2- Ami nopyri di n-4-gl ory}3 fI noroqjﬂenyl}l\/-(4 f

| uor ophenyl mal onam de O 91 Di Fs o hyl am ne
(0.105 niL, 0.604 mmol, 3. n was o a-5
sol ution of 4-(4-am no- 2 orophe v py di n- 2-am ne
(Conpound B of Exanple © 4 0. 0404 0 183 mmol, 1.0
eq), 3-(4-fluorophenylam 3- ) opanoi c acid

S / 0.

(Conmpound B of Exanple 1, 4 274 mol , 1.5 ea),
and PyBroP (0.139 g, O. 298 mﬂ)l 1 6 en) in CH2C12

I( go?n t enper afk_&é( :alihg @%%%%%@pﬁ"&ﬁgw‘ggﬂql on

m xt ur e waslugrnphetyhoetankidd O sat ur at ed aqueous NaHCO3

ot (OS] octh R GV €0 blesomarimitio elome oy Buordpheay hncetamide

f i10t e(@duﬁiﬁd@mmhﬁﬂé B3] 2B mY 2L 0P mmol)) Q-WlW@ (Aldrich, 398

purlfled SI| g flash chromato

40- 638 2 apg Srmethexyethylptier 6mid wrp hw@acl@ f@for 45 min.

TH et é'%e%oéﬂb%w%%%%%‘v?hmﬁs@ G w4 BBy Rt siac 0o

7. 13- mR5TherEtOAc extract was washed with brine (3 x 25 mL), dried (MgS80,) and
concentrated in vacuo to give the title compound (200 mg, 22%) as a purple solid. 'H

15 NMR (400 MHz, DMSO-ds) § 10.19 (s, 1H), 9.43 (s, 1H), 8.23 (s, 1H), 7.72 (dd, 1H,

J=12.5,2.0 Hz), 7.44-7.42 (m, 4H), 7.38 (dd, 2H, J = 8.0, 6.9 Hz), 7.33-7.23 (m,
3H), 6.98 (d, 2H, J= 9.0 Hz), 6.07 (s, 1H), 5.07 (s, 2H), 2.05 (s, 3H); MS(ESI) m/z
445.13 (M + H)*.

20



15 1H), 7.10-7.12 (m 1H), 6.94-6.99 (m 2H),

6.16-6.17 (m 1H), 5.88-5.89 (m 111), 3.30 (s, 2H);

MS(ESI) mlz 399 (M H); HRMS(ESI4) calcd.: 399.1269,

found: 399.1261. Exanmple 27 HHO I Id,, ~N1/ 20

HZN OF i N

1-(4-(2- Ami nopyri di n-4-yl oxy)-3-fluorophenyl }3-(2-(4

flu Io r o@eny H?daii;tb-?t—ﬂlimphmoxﬂpg{&@?]mzyloxy)phenyl)pyrimidin-4—amine
4- Fl uor, ylacetyl c [ rich, 0.017 . 0..126

ol - SBOET ek anatin e Cnpripraibegyiai i gloxy)-3-

t hi ocy flnglophdr9l)atthntde 50 Afy, 0B8R mmdl), 5 MBCII(0.5 HI4bd MEDH (3 mL)

acetate (1.0 nL) at roomtenperature and the reaction
ni xt ur &aqh’ate gt pefluy forod h. The mixtuge wagdopeatrated to remove the MeOH and

AR . w . .
( o.( %2 6 hil\é/pq&@j-}(ﬁf-ﬂme d %}%gg@)gﬁdﬁ% p?’g%%@)}?%%ri ?’g%wﬂq@% BOAc. The
( Conpo orgdni@ pbése Fvea dpied(MgSO4) afd dongent@ited 30 vacwobd givé e title

501 a7 PP BRI e D g ik el LD DS Pt 3047 1D, 2

0. 50 nis, 168),963-7130¢m, 74)36.995.920:9, fayledszand 11h9=12.5,2.7 Hz), 6.39

reaction mxture was stirred at roomtenperature for

20 h. (elHehT Biboh7 Mo AR T(su kD, 538 fren2iat 88 (5, AH)MSEST) m/z
angg t hgod gselitippg residue was purified by silica gel

flash chrohat ography (Merck, 40-63 M 230-240 nesh,
eluting 0-6% MOH in CHC 3) to afford the title

5o Ba 3 o NP B b andappyripidtn 4onss SgorophenyD-

(m 411), GN‘gﬁaﬁuﬁQpﬁéﬁgé)%ﬁlonﬁni@@'G- 15 (un, 1H),
5.90-5,91 (m _111), 3. s, 211); MS(ESI') miz 415
(M H) [001 Ns(TEsF;le eemRAYng Mg preparsd from@ mixbus 6-(4-amino-2-

41ps 104doroptes8PIAR(£LBentilo))phenylpyrimidin-4-amine (45 mg, 0.11 mmol), 3-
(4-fluorophenylamino)-3-oxopropanoic acid (Compound B of Example 1, 24 mg, 0.12
mmol}, TBTU (48 mg, 0.15 mmol), DIPEA (0.26 mL, (.15 mmeol), and DMF (1 mL)
using a similar procedure described for the preparation of Compound C of Example 1.
The crude product was triturated with isopropyl ether to give the title compound (56

20  mg, 88%) as a pink solid. "H NMR (DMSO-d;) 5 10.47 (s, 1HD, 10.27 (s, 1H), 9.45

(s, 1H), 8.25 (s, 1H), 7.77 (dd, 1H, J= 12.7, 2.0 Hz), 7.65-7.62 (m, 2H), 7.46 (d, 4H, J
=7.3 Hz), 7.40 (dd, 2H, J=7.6, 7.3 Hz), 7.37-7.29 (m, 3H), 7.17 (dd, 2H, /= 9.0,
8.3 Hz), 7.00 (d, 2H, J=9.0 Hz) 6.09 (s, 1H), 5.09 (s, 2H) 3.49 (s, 2H); MS(ESI")
m/z 582.3 M +H)".

25
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Ol i OOl F F NI N~ 15 H
1- (3-Fluoro-4-(2-(4-fluorophenyl am no) pyri di n-4-yl oxy)
phenyi)-3-(2-(4- fluorophenyl)acetyl)urea H Ol / OF

N O 20 A
N- (13- Fl uor o-4- (2- (4-fl uorophenyl am no) pyri di n- 4-yl oxy-
1- oxi de) pheuyl)acetam de [00161] Ami xt ur e

N- (4-(2-chl oropyri di n-4-yl oxyé:l - oxi fle)

fl uor ophenyl ) acet am g onp 3, 62
ng, 0.21 mmol), 4- -8R fluoro ne 47orTg 42
mol ), and 2-net hox ethyl et 91 mL) was h&at &d at

140 C for 15 mn. § tu Was cool ed to RT,
diluted with Et OAc (4 M Whshed with saturated
NaHCCO3 sol ution and brTneN(séleral tines), dried
(MySO4), and concentr at etli‘ in vacua to give a 4:1

m Xt ur d-@(@@d&nﬂl&y&)ﬂm&p&ﬁﬂn@pﬁrﬁdﬁn@ﬂﬁﬁf}ﬁﬂuomphenyl)—3—(2—(4-
pyridine as a light brown I 89 .

45
product was used in the sfi§e Da°§ r%thout any

fF H\l t he[oomm]l f Imahua Be:ﬁmﬁg%greﬁaéd fértr L al dMhitio P fluorophenoxy)-N-

Ft udr o(%@ew&wmhe@ylm@rd;m-&m qg.‘yampaund B of Example 29, 45 mg, 0.11

gf Kll- ?BW[ Zfa @L?Q} ?’ 3uor op nﬁe n?f%%o Wl’ﬂ ?1W8£90mpomd D

-1 - of Example 11, 0.13 mmol) in THF using a similar procedure described for the
preparation of Compound E of Example 11. The crude product was triturated with
isopropyl ether to give the title compound (58 mg, 90%) as a pink solid. 'H NMR

10 (DMSO-ds) 8 11.02 (5, 1H), 10.54 (5, 1H), 9.46 (s, 1H), 8.24 (s, 1H), 7.70 (dd, 1H, J=

12.7, 2.4 Hz), 7.46-7.26 (m, 9H), 7.18 (dd, 2H, J= 9.6, 8.3 Hz), 7.00 (d, 2H, J=9.6
Hz), 6.11 (s, 1H), 5.09 (s, 2H), 3.75 (s, 2H); MS(ESI") m/z 582.3 (M + H)*.

Example 31

ponuast
ey

1-(3-Fluoro-4-(2-(4-fluorophenylamine)pyrimidin-4-yloxy)phenyl)-3-(2-(4-
fluorophenyl)acetyl)urea

O

- 87 -
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oxi de) phenyl ) acet am de (45 ng), triphenyl phosphi ne

pol ymer supported (-3 mmol/g) on polystyrene (200 ny,
Fl uka) and DMF (3 nL) was heated at 135 C for 48 h.
The resin was filtered off, washed with DMF and

Et OAc. The filtrate and washi ngs were conbi ned and
concentrated in vacuo. The crude product was purified

by fl adh 1SNdMM@gpmhydmei-ylgxﬁG-ﬂﬁb%Eé@mcetﬂmde

o5 I’ A RIEE be ) sl ctniite (KGR 55, 19 gD, N-C-

111), Bu@s-4- &b 1
), fu m@mmiﬁag?m (0%s, 5. g ki) nﬁrl}]a),;ﬂ%bo; (098 g, 5.5 mmol),

(7d g 5- %an%‘é:l‘i}%#l&? @%Q)m?l.)mgm@ta@atfpﬂmﬁr Bhy Thgw)wasa:ommrated and
(dds 1 rebiaud Eémzne%x Beshoen TR abfsanfed Narifiob S The Er0AC

(s, 311); St) mz 356.7
N phapq: th sat NaHCO3 solution, brine, dried (MgSO4) and concentrated

‘8@
#ﬁ?vﬂf’ﬁ%}&%ﬂ%% utr ¥ &mfied{)yﬂasix%gmma\{ogng gflugzlng_a gradient
3- foun RO %E(@Aa(mﬂiemme@mm%mmww ﬁhbﬁﬂéco ound (1.1 g,
xy?}@hﬁdg ce rr(ld,e (18 0. 051 mmol) I—E:l
(0.1 S SPd. o BERO i GHISO:4D 1t Tk 11 SGdAMEL T = 5.6 Ha),
efg Dfdd2 g u@pzfﬁgg 7 G4 &3
r5 angxi‘{]e relsIP’d{Jet@ngd@e¥E%);?c w t %ﬁg’r @e A vacuo

solution then extracted with EtOAc. The extract vvas
dried (MgSO4) and concentrated in vglcuo to g| ve t he

title conmpound (14 ng, 88% mS ra "H NMR
(DMSO-c4) 6 897 (s, 1H), 7. 9 J- 5.8 biz),
7.64 -7.60 (m 2H), 7.05 (dd .1, 8.8 Hz),
6.97 (dd, 1H, J= 9.4, 88 65 d 1H J=13. 3,
2.6 Hz), 6.40 (ddd, 2H, .1= 6.08 10
(d, 1H, J= 2.0 Hz), 5.44 (b (ESl+) m z

314.17 (M + H+. D)
B "‘“"ipf’ itz 5
sol uti on yloxy)phenyDacetamide
15 B > A kiR SR R opsrimicin doylonsy 2 haorosheny ecetamide
(100 mg, 0.36 mmol), 4-fluoroaniline (Aldrich, 40 mg, 0.36 mmol), and 1,4-dioxane
(3 mL) was heated at reflux for 2 h. The mixture was concentrated i vacuo and the
residue triturated with ether to give a gray solid. The product was dissolved in
MeOH, treated with silica gel (150 mg) and the mixture concentrated to dryness. The
20 compound was concentrated down on silica gel and applied to a silica gel column and
eluted first with EtOAc then with 100:1 MeOH / NH,OH in CH,Cl; to give the title
compound (40 mg, 31%) as a white solid. 'HNMR (DMSO-ds) & 10.19 (s, 1H), 9.61
(s, 1H), 8.33 (d, I1H, J=5.6 Hz), 7.71 (d, 1H, J=12.7 Hz), 7.40 (s, 2H), 7.30-7.26 (m,

2H), 6.86 (dd, 2H, J=8.3, 8.3 Hz), 6.50 (d, 1H, J=5.4 Hz), 2.05 (s, 3H); MS(EST)
25 mfz357.13 M+ 1)

Szmbz
o—~p—~—-
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15 amne (11 ng, 0.035 nunol) in THE (1 nL) was cool ed
in an icebath and treated with a solution of

2- (4-fluorophenyl)acetyl isocyanate in toluene
(Conpound D of Exanple 11,250 L, 0.070 nmol) and
stirred at RT for 2 h. The m xture was concentrated in
vacuo and the residue triturated with isopropyl ether
to give the title conmpound (1& gy, %49 as a white
solid. "H NWR (DVMSO-c4) S 11. 04 1H), 10.56 (s,

1H), 9.01 20 (s, iN) 8.03 (do"ITR” /=5.6 Hz), 7.77
(dd, 1H, J=13.3, 2.0 Hz), 7.634y BH), 7.41-7.31
(m 5H), 719714(m 2H) , |7( iN .1=9.1, 8.5
Hz), 6.43 (dd, 1H, J= 6.2, N ¥)>~6. 10 (d, 111, J=
2.1 Hz), 374(3 2H); MS(ES1') iz 493.2 (M + |—|)+

N E{X% EEAE Amite ¥ thlotogtinbay) %-Pé'n%h"#'yf’a@‘f@ Famine
{JO:‘\I OKS ¥ V3 tpijture bf N Bdlmhmﬂﬂmmaphedﬂamﬁlobﬁyrm&n-4-

N (B RAPhmsarstanids (37 a1, P98 ABe S YU HGH (B2 Tk MeRH (2 )
f1 5 or epdissayedeeedinaforda. 1R HRlurdwh coliedituted with EtOAc (20 mL),

f N hl di
?éx yl <(3|><V§j§§i i wgin mﬂﬂ‘%‘%&ﬁoalhonaed brixg, émw.ﬁm),snéfconcenuated
a Z}fﬂsh
(Al gf i ?h 398 mgié%wgbkl%ﬁgw b 8%‘&2& uFﬁexanes containing

et her ¥ % Faly itk ecdnponnd 616 1@g,f46%)45amhn.e sonaa ¢ H NMR (DMSO-

ot aciU ok 108 LR oy bt ety B 3% 5 310, 645
vvaHhec(ddg IHI Jot 1318, 2(BH), 8388135, (uf] 215, 5. INBSOPH) AN (ESTH my/z 315.17
(M +H)".

D) 1-(3-Fluoro-4~(2-(4-fluorophenylamino)pyrimidin-4-yloxy)phenyl)-3-(2-(4-
fluorophenyl)acetyl)area

15  [00172] A solution of 4-(4-amino-2-fluorophenoxy)-N-(4-fluorophenyl)pyrimidin-
2-amine (10 mg, 0.032 mmol) in THF (1 mL) was cooled in an ice bath and treated
with a solution of 2-(4-fluorophenyl)acetyl isocyanate in toluene (Compound D of
Example of 11, 228 L, 0.064 mmol) and stirred at RT for 2 h. The reaction mixture
was concentrated in vacuo and the residue triturated with isopropyl ether to give the

20 title compound (15 mg, 93%) as a white solid. 'H NMR (DMSO-ds) 8 11.06 (s, 1H),
10.56 (s, 1H), 9.68 (s, 1H), 8.39 (4, 1H, J= 5.7 Hz), 7.76 (dd, 1H, J=13.5, 2.1 Hz),
7.43 (br s, 21), 7.46-7.35 (m, 6H), 7.18 (dd, 2H, J = 8.8, 8.8 Hz), 6.57 (d, 1H, J= 5.4
Hz), 3.76 (s, 2H); MS(ESI") m/z 492.0 (M + H)".
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concentrated in vacua to give the title conpound (200
ng, 22% as a purple solid. 1H 15 NMR (400 MHz,
DVSO-d6) S 10.19 (s, 1H), 9.43 (a, 110, 8.23 (s, 111),
7.72 (dd, 111, J=12.5, 2.0 Hz), 7.447.42 (m 4H),
7.38 (dd, 21!, J=8.0, 6.9 Hz), 7.33-7.23 (m 311),
6.98 (d, 2H, J= 9.0 Hz), 6.07 (s, 110, 5.07 (s, 211),
2.05 (s, 31!); MS(ESt) mz A44BxamspleB2+ Ht / F\ ~2

\' (I / O\VI ~J 20HN -85 B)

6{ 4- Am no- 2-f| uor ophenory} N- (44b henyl)pyrim
di n-4- am ne [0016@] mgtureﬁ %@x

N- (4- (6- (4- (benzyfo ri #i dich- 43

- fluorophenyl)ac de"l 150HTg 0.34 nmmol), 6 M

HC1(0.5 ni) and MOH (3 nL.) was heated at reflux for
2 1t The m ktZr{eFivesophengBaretyd3-¢-(@-(pypridine-ylhamibb)hiazol-5-

and 5 the residue treategd th sa r at
sol ution and extracted ’&"ﬁ% Mﬁgﬂ%’zﬁﬁl c phase

wass dried (MgSO4) and concentrated in vacua to give
the title conmpound (123 ng, 90% as a pi nﬁb_isol id.
NMR (DMSO-d6): 89.37 (s, 11y, 8 24

7.46-7.31 (in, 711), 6. N 6.48 (dd, 1H,
J=12.5. 2.(7Hz) 5 30 i@ﬁg%_?m\N 7Hz)(597
(s, 111), 5.39 (br s, 8 (s, '211): MS(ESL) m z

10 403409 (WA(t-gridin thiaz

Nr - (4- %6 (4- (Benzyl oay)p en)? am ﬁ%'?'&)ﬁeﬁl%y&benﬁeﬁ 0X 5 ine

-f 1 uorl9phBdy| )\SONUO(mfl{nyndupﬂeyimim&nmta-ﬁearbﬂﬂélﬁaé (0.10 g, 0.49
Th e 4t ' IL}n‘Sld %gﬁ?@ﬁ%ﬂ?’?ﬁ RLERR A 20 @105 5L 6158 mmol and

am n

f | ]u)or ciphmylksﬂgb)e(m-wﬁﬂ(, v 2ninib1g Xy CHYCIIIFAPEB 1, Hindll )Rdas A8 Eat ambient

45 mg, 0,11
E4 fl S?BTEFF@F%D ﬂl!nél}%ﬁ magiondpiyhue was consenirateddnpermedng the residue
f Ex 5

5 B s o Rl P ok o rpic
usi ng p&ﬂ&%lwhwm o feqmnuﬂﬂlaﬂeﬁs sdli_:t_tﬁm, brine, dried (MgSO,)
re a Q e e C

Broguc '%j ? vﬁ[e ﬁn‘deg’ ‘5’9‘?’513813 %{tgf ggc compound

t HS t Ialdrg wztlntha starting 2kicRyde wgd béidde- Bd-dianiin® a$ 8drii€ld on directly into
NVR (rt)g/sogﬂ) S 10.47 (s, 111), 10.27 (s, 111), 9.45

B) 1~(2-(4-Fluorophenyl)acetyl)-3-(4-((2-(pyridin-2-ylamino)thiazol-5-
yl)methyiamino)phenyl)thiourea

20 [00174] 4-Fluorophenylacetyl chloride (7.4 ulL, 0.053 mmol) was added to a
suspension of NaSCN (4.5 mg, 0.055 mmol) in EtOAc (0.5 mL) and the resulting
mixture was stirred at RT for 30 min. This mixture was then added to a solution of
the above mixture obtained in A (14.5 mg) in CH,Cl, (0.5 ml) and the resuiting
mixture was stirred at ambient temperature for 2 h. The reaction mixture was

25  concentrated in vacuo and the residue was purified by flash chromatography on SiO,
using a 2-5% MeOH-CHCI; gradient elution to give the title compound (2 mg) as an
orange film. MS(EST") m/z 493.2 (M + H)".
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(s, 111), 8.25 (s,111), 7.77 (dd, 111, J=12.7, 2.0
Hz), 7.65-7.62 (m 211), 7.46 (d, 411, J = 7.3 Hz),
7.40 (dd, 2H, J= 7.6, 7.3 Hz), 7.37-7.29 (m 311),
7.17 (dd, 2H, J= 9.0, 83 Hz), 7.00 (d, 2H, J= 9.0 Hz)
6.09 (s, 111), 5.09 (s, 211) 3.49 (s, 2H); MS(ESL')
mz 582.3 (Mtli)+. 25 Exanple 30 -86 HH/ F\ NuN\
\'i @B/ OOI/ F 0OJNN H

1- (4-(6-(4-(Benzyl oxy) phenyl anj.no l,M di n-4-yl ory} 3-
f1 uor opheny3- (2- (4- fl uor ophe@f“}%@%@l yurea [00168]
The title conmpound was preQared fﬁon1n

6- (4- am no- 2-f | uor ophenoxy) ~t ;E’

(4- (benzyl oxy) phenyl ) pyri m dig- 4 anmgne  Co d B of
Exanpl e 29, 45 ng, 0.11 | ) and a sol utionh off
2-(4-f|uorophenyl)aq%& j yanate in tol uene
(Conpound D of Example i,/ .13 nmmol) in THE using a
simlar procedure describéd”for the preparation of

Conpou anpl.e ,11. The, crude product was

o or Sk et PR i) iimeron sy deds gt siorppenyDacetyhures,
conpound (58 ng, 909 as a NydkochWridksaktH NVR 10

(DMBO-d6) S 11.02 (s, 1H), 10.54 (s, 1H), 9.46 (s, 1H),

8.24 (s, IN, 7.70 (dd, 11!, J= 12.7, 2.4 Hz),

7.46-7.26 (m 9H), 7.18 (dd, 2H_ Jx 94@% 8.3 Hz), 7.00

(d, 2H J= 9.6 Hz), 6.11 (s, | 09 °(s, 2H), 3.75
(s, 2H); MS(ESI') nmiz 582.3 (Mg Exanple 31 \ F \
NyNI / OO/ F \ N/ | F
{
~
|
N

A) 4-(2-Fluoro-4-nitrophenoxy)-3-iodopyridine
[00175] A mixture of 4-chlore-3-iodopyridine (1.50 g, 6.30 mmol, prepared

10 according to Tabanella, S. etal. Org. Biomol. Chem. 2003, 1, 4254-4261.), 2-fluoro-
nitrophenol (Lancaster, 2.0 g, 12.7 mmol), DIPEA (5 mL), and NMP (10 mL) was
heated at 150 °C. After 12 h, more 2-fluoro-nitrophenol (0.50 g, 3.18 mmol) was
added to the reaction mixture and heating was continued for 4 h. Most of the volatile
components were removed under vacuum at 75 °C, the residue treated with saturated

15 ag. NaHCO; solution (150 mL) and extracted with EtOAc (2 x 100 mL). The
combined extracts were washed with brine, dried (MgSO,) and concentrated ir vacuo
to give the crude product. Purification by flash chromatography on silica gel, using 0
~100 % CH,Cl,/ hexanes then 2% MeOH / CH,Cl, gave the title compound (1.0 g,
43%) as a yellow solid. 'H NMR (DMSO-dj) § 8.96 (s, 1H), 8.47 (d, 2H,J=5.5Hz),

20 8.44(dd, 1H,J=2.7,9.2 Hz), 749 (dd, 1H, /= 8.8, 8.2 Hz), 7.07 (d, 1H, J=5.5 Hz);
MS(ESTY: m/z 361.05 (M + H)".
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N\ 15 H

1- (3-Fluoro-4-(2-(4-fluorophenyl am no) pyri m di n-4-yl ox
y) phenyl )-3-(2-(4 flu orophenyl)acetyl)urea F\ N/
101 ~-NNOC -87 A

N- (4{2- Chtoropyrim di n-4-ylory)-3-fl aorophenyl ) acet am
de [00169] A m xture of 2,4-dichloropyrimdine

(Aldrich, 1.5 & 10.0 mmol ), N (3 NO,
fl uor o- 4- hydr oxyphenyl ) acet am d g, 5.0 nmol),
KZzC03 (0.76 g, 5.5 mmol), and @3CK (100 nlL) was
heated at reflux for 2 h. - ture was concentrat ed
and 5 the residue partltlon/d en Et OAc and
saturated NaHCO3 sol ution. The OAc phase was washed
with sat NaHCO3 sol ution, brine, “dried (MyS04) and
concenB} at eﬂ'(z-mﬂmwmﬂﬁwow)baianmpydidtne vvas purified

by fla in di ent rm 30%

£ onc RO CRORRERREL Y BLER Prffoficpimpriciotbrridine 200 me, 056

co mooO wm&ol)ltibugdvmy'lm/&i amogmgﬁog al ?ﬂm 3 @Lgl\ﬁs tre;ated with CsF

15“5 7@9% T ii? manoibfoaowza by (Bl dsﬂ (3607, 9631 mmal) and Cul (10 mg,

2. 01 (3:0563hbl) andl tHe ridxhrrd\wis o migture

N- ( 3- Fl.uoro-4- (2- (44l uoropheny a}ﬁiﬁ%)%flrllr% }}cn- was cooled,

yl oxy)%&%?ﬂh‘éﬂz nﬂéénL)l@d[IBOJ(m}nIA. shakag)musly and then filtered

of N- (4firs ) Q ce

o . (eR CLRESDIE MalLId M St FRARRT RIS ] e

ny, 0.'8Bhimgwivere camblinkd dittlitxflaate. (he SolitiotEwad \Wahedwith brine, dried

r f I utypl %?) ﬁ?"g The nrixture was concentrated in vacuo

ang t e P47 FPGeR F‘[“’ﬁﬁ5 gt gives browniod. dihg erude grogyot was

sol i d.pufified By AEMChrof@fogtdph§ 3h

Wi th spl l{ca gel (150 ny a?d ‘Sﬁﬁz q\?%gtr%g ﬁ(tflétc?gwea

to dr >ﬁfi,rgggme-p Frsluct. The product was u'eated with 2 M HC / Et;0 (10 mL) and the
precipitated hydrochloride derivative collected by filtration and washed with Et;O and
EtOAc to a yellow solid (145 mg, 87%). 'H NMR (DMSO-dy) § 9.11 (s, 1H), 8.64 (s,

15 1H), 8.51-8.48 (m, 1H), 8.24 (4, 1H, /= 7.7 Hz), 7.83-7.79 (m, 1H), 7.28 (d, 1H, J =
6.0 Hz}, 7.02-6.95 (m, 1H), 6.24 (d, 1H, J=17.6 Hz), 5.68 (4, 1H, 11.5 Hz);
MS(ESIT"): m/z 261.18 (M + H)".
[00177]  The above hydrochloride salt was converted to the free-base as follows:
The pyridine hydrochloride (230 mg) was stirred with NaHCO; (25 mL) and EtOAc
20 (20 mL} until homogeneous and the EtOAc phase separated, washed with brine, dried

(MgS04) and concentrated. The title compound (190 mg) was obtained as a yellow
oil.

FU NH2

O
=
« |

N
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20 compound was concentrated down on silica gel and
applied to a silica gel colum and eluted first with
Et OAc then with 100:1 McOH/ NHAOH in CH2Cl Z to give
the title conpound (40 ng, 31% as a white solid. "H
NVR (DMSO-d6) 810.19 (s, 1H), 9.61 (s, 111), 833 (d,
1H, J= 5.6 Hz), 7.71(d, 111, J=12.7 Hz), 7.40 (s, 2H),

g 28 7C»6 (H3-E§m®mﬁn&@16ﬂd73-ﬂﬂ&§1ﬁnzeﬁawagm§ 3 Hz),
I
m z 3(5@"’1%‘#( PeoRipn S ot Drﬂael)wngh%(ﬂmyi%srﬂu@)(SO mg, 0.30

4- ( 4- Ammo in1f1 By I

| n( o )‘ f&rooé mA ﬂt%}%ﬁgﬂaﬁﬂdﬁw%@éﬁ b@é'b!al’igdﬂlm-carbon
N (3-f Y lpusing By fromradsien hyllesn R&) 00 i) dvas added to the mixture
yl wy)mw}&ﬁﬁﬁ

(0.2 ) and MeOH (2 nt? 3 et ARl WR} dverts Hfrdlgh Cojite® an

|t Theconpsatiated imearuc topivel theditle compomidt(50 EgO88%4f @0 yellbw oil. 'H

h d.b ed
(Mo Son MR (DMEGRS £33 IEUENR 20uc i PP Adis, 656 tad 1T - 27,01
chr onez)gé.5 OH, B=0D, i E e
cont ai ig mtl:m5/ol[§’t 3N gavsé']?%e% e%g’djrr%‘gr%ﬁ’(]:?(%’m‘f 25,
46%) a‘g H%m%qs%ff ﬁﬁznml(wmlﬂmm)g 55 (s,
IHp 8.25 (d, IH J= 5.5 Hz), 7.43 (br s, 211),
6.92-6.85 (m 311), 6.45 10 (dd, 111, J=13.5, 2.1 Hz),

31281673))35 (k-3 BhylpSridin-4-stoxs)-3-HupropWenfApa.(2-(il 2

1- (3-FI uoro%f%’%ﬂ’%?%@’%‘ﬁﬁehﬁ%&dﬁﬁﬂtm di n-4-ylory

)A pheP){?(jl-‘TS} ( 2A Gdlutiérl HOA-TPBRPIYAEA Y b EAuckbenDDhddae (23 mg,
SO ; 1.0N 0

4- (4- rﬁOrFBmQJFm (BeGla K mb2 s treaterl witly o selphiamef %M solitidia of 2-(4-

N-152- aRbRY gc% RS |

cool ed i.n gﬁ i'ce t}és?)ﬁ an Wé@ﬁng '%ﬁ 2o p&ehIIOPSSmL

(2 Og 4- ﬁrldmpaen@th)emtluw wwgggbmutgm%eghwmefz Sh 'I'hemlxture

np e 0 4 nmpl ) .and

St r o Soddefitoned Uy apd 2o sl i) iSopropyl eter

concektOat edgivea yalowosolidd ThdsroBist iy Gredtbd bith §B§)ﬂ1t¥‘Me@H (1 mL)

|sopr§€c¥%l JLE @ ?8&3 the 20 title conpound (15

93% ] s Stieg/A reemdempaytues fon S gdn @Jw, concentrated

128) , under vacuum to give the title compound (15 mg, 36%) as a pale yellow solid. 'H
NMR (DMSO-ds) 5 11.04 (s, 1H), 10.57 (s, 1H), 8.41 (s, 1H), 826 (d, 1H,/=5.6
Hz), 7.76 (dd, 1H, J=2.0, 12.7 Hz), 7.40 — 7.28 (m, 4H), 7.19-7.14 (m, 3H), 6.54 (d,
1H, J=5.6 Hz), 3.73 (s, 2H), 2.72 (q, 2H, J= 7.6 Hz), 1.23 (t, 3H, J=17.6 Hz);
MS(ESI"): m/z 412.20 (M + H)".

=+

25
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10.56 (s, IH, 9.68 (s, 110, 839 (d, 111, J= 5.7 Hz),
7.76 (dd, IH, J=13.5, 2.1 Hz), 7.43 (br s,211),
7.46-735 (m 611), 7.18 (dd, 2H, J= 8.8, 8.8 Hz), 6.57
(d, 1H, J=5.4 Hz), 3.76 (s, 210; MS(ESt) mz 492.0
(M+ 11)+. - 89 F.zanple 32 HH H NN | N N 1~ S~N
~1 SOI/ F NHI1-(2(4-Fl uorophenynacetyl

- 3- (44(24yridin-2-yl am no)t | uagghmple 34 °

i ) met hyl am no) phenyl )t | uour ea Sn HZ2 NNSI ~ Y-NN
H A

M ((2-(Pyridin-2-ylam no)th5\ﬁ/)nzene-l
,4-diam nc [00173] A sol utj-o

2- (pyridine-2-yl am no) -t hi zoI e- 5 car baI dehyde {O 10g.
0.49 mol, W2004/ 0kt enzene-'1, 4-di am ne (0.105
g, 0.97 mmol) and 10 tri h si |l ane (0.19 m., 1.2
mmol ) in CH2C12- TFA (34, 4Ml) was stirred at amnbient

concent r ot od o GAbbEATREEL B R DR imeny >0

bet ween CH2C12 anflusriphesyipdetgijuiceal trifvpirbidetic atidishlin.
The_organi ¢ phase was washed wi th saturated aqueous
NaHO3 sol ut i on, brine, dried (MgJS®™) and
concentrated in vacua. The crude produmt which
contained the title conpound 15 alqpg With the
starting al dehyde and benzene - €m|ne was cani ed
on directly into the next spl%o
1-(2- (4 FI uor opheuyl ) acetyl } 3{4- (( (pyr| di n-2-yl am no

101225 e SR R e 20 0
added {08180] A solution of (4-chloro-pyridin-2-yl)-carbamic acid rert-butyl ester (CB
Research and Development Inc., 5.0 g, 22.0 mumol), TMEDA (8 mL) in anhydrous
10  THF (100 mL) was placed under a nitrogen atmosphere and cooled to -70 °C and
treated dropwise with 2.5 M n-Buli in hexanes (22.0 mL, 54.8 mmol}) over a period of
30 min. The mixture was stirred at -70 °C for 1 h then treated dropwise with a
solution of I, (14 g, 110 mmol) in anhydrous THF (16 mL) at -70 °C. After the
addition was complete, the reaction was stirred at -70 °C for 30 min then allowed to
15  warm to room temperature. The mixture was treated with a solution of sedium
hydrogensulfite (16 g) in H;O (100 mL) and stirred for 30 min then extracted with
EtOAc. The extract was washed with brine, dried (MgS80O;) and concentrated in
vacuo. The product was purified by flash chromatography on 8i0; eluting with 0 -5
% MeOH / CH,Cl, to give the title compound (5.8 g, 78%) as white solid. 'H NMR
20 (DMSO-d;) 6 9.46 (s, 1H), 8.29 (d, 1H, J=5.6 Hz), 7.46 (d, 1H, J=5.0 Hz), 1.44 (s,
9H); MS(ESI'): m/z 352.99 ( M-H)".




suspensi on of NaSCN (4.5 ng, 0.055 mmol) in EtOAc (0.5
m.) and the resulting mxture was stirred at RT for
30 min. This mxture was then added to a solution of
t he above m xture obtained in A (14.5 ng) in CH2C12
(0.5 M) and the resulting mxture was stirred at
anbi ent _tenperature for 2 h. The reaction m xture was
25 cond@nt r 41 @doxor3-iodopyridine?-aminer esi due was purified

o AL RAEA 8 585 3 g

( 2 rrg) ester (A6 g, as amgﬂolj i 48 %waﬁ&onjlc adid wﬁQEeai’ed(eMIGO P for 10 min to

- 90 Examp cLE H3C

1{ 4- (3B’€PM W’&Eﬁ@ﬁmhosus@zdmmdmade

| uos oph. %ﬁm., vach¥m

Ou? gpNﬁ?&wsgN&I@ﬁ%?S}e n| trop enoxy@%olﬁ%dﬁl di neﬂmon’

( 001 75asherwith O 25w sucked ipgrtislip on thedppynel i gies 4 whis®salid. The

6. 30

L r g et B Ged ] 136 Rl i fon [BER 0T My Of el comocnitrated i
n| t r ophaolto givathedisle eomp@und (8.7 %23?) aﬁ:)ugb%te f%.l?.grh{ mm (DMSO0-djy)
m)r e 2819 ISBI gg’o‘%%t P%i)ﬁ\é\ﬁét73((§=a]‘§'gd a§5 Ho). 61 (r 8D (E Y: m/z

adged 2ot 9heMragattion mxture and heating was
continued for 4 It Mdst of the volatile conponents
were renmoved under vacuumat 75 C, the residue treated

Wi th saturated 15 ag. NaHCOB solti %50 nm.) and
extracted wth EtCAc (2 x 100 ni): &ombi ned
extracts were washed with brine, m (MgS™) and
concentrated in vacuo to give %he cr ude pr oduct
Purification by flash chromaf hy on silica gel,
using 0 -100% CH2Cl 2 / hexaneg_then 2% McOH / CH2Cl 2
gave the title conmpound (1.Hy;

C) 4-(2-Fluoro-4-nitrophenoxy)-3-iodopyridin-2-amine
[00182] A mixture of 4-chloro-3-iodopyridin-2-amine (3.6 g, 14.2 mmol) and 2-
15 fluoro-4-nitrophenol (Lancaster, 4.5 g, 28.4 mmol), DIPEA (3.6 mL, 20.7 mmol) and
NMP (8 mL) was placed in a glass pressure vessel and heated rapidly to 170 °C and
the heating continued for 18 h. The volatile components were distilled off under
reduced pressure and the viscous residue poured into ice-water (150 mL). The
mixture was sonicated for 15 min in order to break up the gummy solid and the pH of
20 the mixture was adjusted to 7.5 with saturated aq. NaHCO; solution. The solid was
collected by vacuum filtration, washed with H;0, sucked partially dry on the funmel.
The partially dried solid was suspended in toluene (150 mL) and the mixture
concentrated i1 vacuo and the process repeated 3 times to give a brown solid. The
product was dissolved in MeOH (150 mL), treated with 4 M HCl /1,4-dioxane (8 mL)
25  and stirred at room temperature for S min and then the mixture was concentrated in
vacuo. The hydrochloride thus obtained was washed and triturated with EtOAc and
partitioned between EtOAc and saturated ag. NaHCO; solution. The EtOAc phase
was separated washed with brine, and then dried (MgSQ4). The EtOAc solution was
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43% as a yellow solid. "H NVR (DMSO-d6) S 8.96 (s,
1H), 8.47 (d, 2H, J= 5.5 Hz), 20 8.44 (dd, 1H, J= 2.7,
.2 Hz), 7.49 (dd, 1H, .1=8.8, 8.2 Hz), 7.07 (d, 1H,
J=5.5 Hz); WMS(ESt): mz 361.05 (MtH)*. -91 F~ NO&Z O
Il / N B) 4-(2-Fluoro-4-nitrophenoay).. 3-vinylpyridne
[00176] A solution of

4- ( 2- f reedwith "térﬁ’%a?&m O‘Em
0. 5(36 mml) tfml:db | vi nyltln (212 676%) and the
DVF ( 1chargoahfiliered eft The solutionees cosicep qtmgévmhg tiyle

g, °“§@%F%‘n-a.‘%ﬁ§"5 B0 e O 8 . .-

| h. Ths, Iﬂmz}fﬂl\m(ﬂd,d@nlf@dl.s odi Hl, 286 \0d, 11BL, CHYH BizY, ¥32 (dd, 1H, J
m.)_ and I—éZgﬁ(r%% @%ﬁ shaken v orousls}é6 and then
fillercd T8¢ 40y §-1 éanII:t Hghke was
washed with 1:1 CH2Cl 2 / EtOAc and the washings were
conbined with the filtrate. The sol uti on was washed
with brine, dried 10 (MJS™) and~cengeft®ated in vacuo
to give a brown oil. The crude prd J was purified
79 0-2 % McCOH /
CH2Cl2 to give a sem-pure odyct. The product was
treated with 2 MHC / Et207(1 ) and the

preci pitated hydrochl ori de (g .ive collected by
filtration and washed:with Et20 and EtOAc to a yel | ow
sol i d D145 4/R-FRib¥)-4-nitrioplidn ok )NBOnglpyridiB2-hinigs, |

iy 7["&??41 7%%“%%%{‘& R prepes 1H)’ Pritiope- A tirophithony)-3-

Hz 7 ;
o T S iyl St o

[ 0017 7ammes apdrsobedyiny ’@Blﬂ Slixampled WQ-@@ &§35(dd, 1H, J

N

(20 ni§.54dd, uﬂmmgmnbmﬂzpﬁmtmes PHYSCO(HARE J = 5.6 Hz), 5.71 (4, 1H,

concent Fa7 8ttt t 1o S R piAMEse TP atad M s ea

asim yellow oil. F ~ NHZ

E) tert-Butyl 4-(2-fluoro-4-nitrophenoxy)-3-vinylpyridin-2-ylcarbamate
[00184] A solution of 4-(2-fluoro-4-nitrophenoxy)-3-vinylpyridin-2-amine (60 mg,
0.22 mmol) in 1,4-dioxane (0.5 mL) and fert-butyl alcohol (1.5 mL) was treated with

20  BocyO (140 mg, 0.64 mmol) and heated at 65 °C for 5 h. The mixture was cooled,
partitioned between EtOAc and saturated aq. NaHCO; solution. The EtOAc phase
was separated, washed with brine, dried (MgSOy) and concentrated in vacuo. The
crude product was purified by flash chromatography on SiQ; to give the title
compound (50 mg, 60%) as a yellow solid. 'H NMR (DMSO-ds) 8 9.37 (s, 1H), 8.41
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N-92 C 4

(3-Ethyl pyridin-4-ylory)-3-fluorobenzenam ne [00178] A

sol ution of

4-(2-fluoro-4-nitrophenoxy)-3-vinylpyridine (80 ng,

0.30 mmol) in 1:1 EtOAc / McOH (2 nL) was

hydrogenat ed over 10 % pal | adi um carbon (30 ng) for 1

h usi ngg Hy, {7=00. 'PZ'?HE)XS bald,apn s Bis )1 6. 153&, 1\3@3@'9'9&), 742 (t,

to the mxture reaction continue

The mi . ur=e8. Gvﬁk),fﬁ 8&(&3&&1’1561}@1},6@@@1@(&)13}1’63 11 7HZ),5 82(d,

conce e t Y 46| %(
;‘t’g%taspsaég% W(i%’i ﬁ{’gll I—F‘*\E@’?ﬂ%&%gg@{m% : 351%3%76'18M+

111) ¥)'22 (d, 1H, J= 5.6 Hz), 6.96 (dd, 111, J= 8.7,

9.1 Hz) 6.50 (dd, 1H, J= 2.0, 13.7 Hz), 6.56 (d, 1H,

J=%5.6 Hz), 6.41 (dd, 1H, J= 2.5, 6.1 Hz), 2.69 (q,

2H, J= 7.6 Hz), 1.21(t, 311, J= 788§ _Fg).Nd0 D)

1-(4(3-Etbyl pyridin 4-ylory)-3 fl unyI )-3-(2{4-

fl uorophenyl ) acetyl )urea, hydrochhornee salt [00179] A

sol ution of

4- (3-ethyl pyridin-4-yl oxy)-3 r P*+zeni ne (23 ny,
0.10 nmol ) in CH2C12 (1 nl) vvas ted with a
solution of 0.3 M sol ution]gffib- (ﬁ- 15

f1 uorophenyl ) acetyl isocy. n toluene (Conpound D

of Exanple 11, 0.33 nL, 0.11 nmmol) and the m xture was
stirrdf at tewntyldn@annmfkﬂimpmm}%&m:mdm@-ﬂmbamate

e 10RO 3B oR Bt B oot P Bl Slytbuvicin-
iﬁl i d.y] 1W% ‘gtalg rhlhelat\x&dhy‘drfgbnatbde{réﬂle Nbﬂlid(u]n—carbon (10
an sStirr roo
om0 P (g T b d e Lot BV pollheror TR fEiriam wes
t 2 M%@j e e
ygl Igloyvﬁalso | “kh%eﬁﬁma?amwmglﬁﬁ 611. 04 (2, %ﬁoﬁabﬁ e d

(s, 1HompBudd (49,mg,i8%)es 26alé gelloyasblid) HNMR (PMSO-7¢)59.04 (s, 1H),

dd, i
T 348%1?[ ng)](’zH@ £93 %9’114‘1{”18633%#’31 ié‘ilfd)dgl%’ 23,13.2
(s, ZHi\{/zglé’mgdu 18t =33, @4@&)!;636@,23 .ttngi; 54¢(s?§H),267-262
) e s G G 111(t,3§-IJ' 11 i) MSQRSTY woh DAg 20 (A + H)'.

P
BORSATS

H3C l =
P

HN N
K
G) tert-Butyl 3-ethyl-4-(2-fluero-4-(3-(2-(4-
fluorophenyl)acetyhureido)phenoxy)pyridin-2-ylcarbamate
20 [00186] The title compound was prepared from tert-butyl 4-{4-amino-2~
fluorophenoxy)-3-ethylpyridin-2-ylcarbamate (20 mg, 0.058 mmol) and 0.3 M
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XtfrcLF H3C 1 5 HZN N 1- 4- -Am no-3

et hyl pyri di n-4-yl oxy -3-fl uorophenyl)-342-(4-

fl uorophenyl )acetyl)urea, tritluoroacetic acid salt 5
a ONN HA (4-Chloro-3-iodopyridin-2-yl)-carbamc
acid tent-butyl ester [001801 A solution of
(4-chloro-pyridin-2-yl)-carbamc acid tert-butyl ester

(T %DARG;@M lﬁmghbm m@gm(axﬁog@ogm 2323;@1@7)0 »mmol) in
I N an I ou
under 2 ?hg g’?ﬁ%‘? gp@hﬁ’@ﬂlﬂ}%ﬁ tM C!”é’ném 31 M+ H)".

treated dropvvl se with 2 5 M n-BuLi in hexanes (22.0
nm., 54 g%_(over a period of 30 min. The nuxture
was otHr odt 2-Anyino-3-gthylpyridinedryloxyddt @ubraplgsuls® (2-(4-

THE (1 i) MlroPuBypupirhihed b iiByd aqd ™ °' ©1°

conpl el08184] heArsolutiph oﬁ tent:butyt 3-etheldd-@2-ludto-4q36@K430 i n

t hen oro erature. The

m xt u?ﬁlll \A%ﬂ%?’%lg‘%g% &WW &‘Hﬁ‘?‘ﬁﬂﬁ mg, 0.03 mmol) was
hydr ogkissaived] i axh@d:@ugTHFrao 524D.) (A8 Ereithd wRY M HC1Y §3-diSkane (1.5
30 mgqumﬁ ext acted wth EtOAc. The extract was

washe &t ropmtapparaiywdan 3 h@emwmmwed in vacuo
vagua. andige Fo@RY plrifAD at‘dtl":‘vg VI#{.? %&E&i 419 pixe the title compound (5

chr omat og hy on Si 02 t| ng
CFQClZn&@Géﬁ\aeammsolid HAMBOIMS O 514}5]31,067(8%1-1}3306(5 1H), 7.80 —

(a. SRR T3 B AR 0 S b bk 0, m -4

911 £ Is, 2H), 2.7352.68 9
% 02” %HR?L%L gsdolgjy” 352, %g,(mﬂ;l]j;l 10 (S3HFRN 2N ISRST: mrz 427.18

15
Example 35
F ﬁ\n,h’
AT T,
1-(4-(3-(2-(4-Aminocyclohex-l-enyl)ethynyl)pyridin-4-yloxy)-3-ﬂnorophenyl)-3-
(2-{4-fluorophenyl)acetyl)urea
20

BocHN O\
OTf

A) 4-(tert-Butoxycarbonyl)cyclohex-1-enyl trifluoromethanesulfonate
[00188] A solution of N-Boc-4-aminocyclohexanone (Astatech Inc., 213 mg, 1.0
mmol) in THF (7 mL) was cooled to -70 °C and treated with a solution 0.5 M

25 KHMDS in toluene (2.4 ml, 1.2 mmol). The mixture was stirred at -70 °C for 20 min,
treated dropwise with a solution of phenyltriflucromethanesulfonimide (392 mg, 1.1
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[00181] A suspension of

(4-chl oro-3-iodo-pyridin-2-yi)-carbamc acid tert

butyl ester (5.6 g, 15.8 mmol) in 48% hydrobrom c

acid was heated at 100 C for 10 min to give a clear
solution. The m xture was cool ed, treated wth crushed

ice and made 5 basic with 6 M NaCH The precipitated

Pr 0duCinméRSin GHE @GhErhnl Stidaat W7D PC k&rzstma.nmeﬁﬁﬁth&%squmhed
w th H20 and sucked partially on the funnel to give a

whi t e With sajuratedea. wewmﬁﬂm@%w“ﬁcnw Hid 10t NaxCOs

o R3Sl A GRS H P 8B e s

S olid. by ﬂhsh!l\t&o@ﬁ@apﬂﬁ)m S60; dutingcyithl H) -2326 EtQA&¥ hexanes to give the

ni 25 108 escomippiund (s sRae3 s it st R RME 5 568 s, 180,

4 (2- F-hy@tso 3 gor n@%sf-)zﬁ(lgg d)dedJlrs!) ngHPq .87-1.63 (m, 15D,

[00182] A'm xture of chl oro- pyridin am ne
(3. 649, 131(529IFRFDI) and 2- 15 fl uoro-4-nitrophenol
(Lancaster, 4.5 g, 28.4 mmol ), DIPEA (3.6 nL, 20.7
nmmol) and NWP (8 nlL) was placed in a glass pressure
vessel and heated rapidly BwgHNZ0~C and the heating
conti nued for 18 h. The vol atilnponents wer e
distilled off under reduced preéssurgsand the viscous
residue poured into ice-water (150 nL)>sfhe mixture
was sonicated for 15 min in order to brdakup the gumy

oi 10" BT L, et eyl s i D s Bl Sercafbalute

col | ecfoedsd]y Wamiiakfe of 4t Eed-b@sycyBeing K&lb]i
sucked partl ally dry on the funnel. artia

dri ed &duprpmpgihane; em@aounrg,ﬂéﬁm@n@l) (ﬂ}@ethwh)l lﬁwlﬁmfea?’g pL, 0.98

Fepeat 2R BARTUSR 50 b TR I 8 FAGH! B Rs pyrecd with argon
f’?i%ﬁfﬁfm mm:ﬁ/bﬂ:lt(ulag mg,)o 072roembk dnd\{PhiiP)4Pd\V(2FAGhg, 0.024

n.) 25 and st rred at room erature
£ o1 5 e T Ferbfitn MECHAHE 1Y U reli FeOPET B 2 i, and then

vacua. k&l Wi easké ool W%@Wsmeb@%mﬂsh and brine,
triturated with Et ctgﬁd partitioned between Et OAc

and s adrind{Ma$Oa andmmg@ﬂ@échw Therruds ropduch was purified by flash

was Sse
(Mo80 4@5@% ?@c SiC Mtﬂ% 29980y Hkhil to give the title
compound (116 mg, 81%) asa ye]low solid. 'H NMR (DMSO-ds) & 6.06 (s, 1H),
20 450 (s, 1H), 3.76 (s, 1H), 2.46 (d, 1H, J=18.8 Hz), 2.36-2.14 (m, 2H), 2.00-1.78 (m,

2H), 1.66-1.50 (m, 1H), 1.43 (s, 9H), 0.27-0.05 (m, 9H).

BocHN \Q\
X

) tfert-Butyl 4-ethynylcyclohex-3-enylecarbamate

25 [00190] A solutionof tert-butyl 4-(2-(trimethylsilyDethynyl)cyclohex-3-
enylcarbamate (112 mg, 0.38 mmol) in THF was cooled to -15 °C, treated with 1.0 M
tetrabutylammonium fluoride in THF (Aldrich, 440 pL, 0.44 mmol) and the mixture
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- 95 treated with activated charcoal, stirred at room
tenperature for 10 mn and the <charcoal filtered off.

The sol ution was concentrate in vacuo to give the

title conpound (3.99. 74% as a yellow solid. 1H NWR
(DVMBO-d6) 68.39 (dd, 1H, J= 2.5, 10.7 Hz), 8.12 (dd,

111, J=1.5, 9.2 Hz), 7.86 (d, 1H J= 5.6 Hz), 732 (dd,

1H, J ﬁured&t-ﬁls@ﬁrmmmmeﬁfas&é#edﬁﬂis%ﬂazmi(%mmand

J= 5. / H2N N '
o (o Psavesd wiefiep PR e h 524 2fAu Qs and brine, dried
[ 0018341\/153@ ) bohd é&o&ﬁwuﬂ dac%%o %Osﬁéftﬁﬁ cbfuPBind (83 mg, 99%) as a

4-(2-fluoro-4- nltrophenox I odopyri di n-2-amn

ho! trbrbwnpﬂmemDMSé)-da)@tﬁ 0%GcUDpH S g, TERG.Tés, 1), 2.82 (s,

1 R ROt 25 5 RRe 23 b & B0 B Do i - 151

(d, 1HH)$49(29Hy), 7.85 (d, 111, J= 5.6 Hz),
7.31-7.15 (m 1H), 6.54 (dd, 1H, J=17.8, 11.7 Hz),
6.24 (br s, 211), 6.20 (d, 1H, J= 5.6 Hz), 5.71(d,

111, J=17.8 Hz), 5.46 (d, 1H, J=11. % MR{,ESb: nv
276.17 (M + Ht 15 F~RegN %ﬁrt But y!

4- (2-fluoro-4-nitrophenoxy - 2-yi car bama
te [00184] A solution of R
4- (2-fluoro-4-nitrophenoxy) - 3-vi nydgyRKdi n- 2- am ne (60
ng, 0.22 mmol) in 1, 4-dioxane (0.5 and tert-butyl
al cohol (1.5 nmL) was treated with 20 MNoc20 (140 ng,

0.64 nppl) sy hﬁ%&@%@-ﬁﬁér&dﬂﬁoﬁﬁe &Q?g?‘hﬁat egl)‘éﬁ@nyl)cyclohex-

cool ed partition ween Et CAc™ an
Na¥dco3 sol L&Miﬁarma@t OAc phase was separat ed,

washe bgin r co ntrate
vacu od[ %JIT C?Klf ﬁm 8% 3%? %@%ﬁ* E@&x&]f f(fcfggﬂ“gne (Eompound A
c hr onedf Eyampie\330 IBOShQ,Z) 3®meHol)ant WeBbd-4-leth ﬁeymﬁm-élﬁ&me (80
ng, 609 a%s?a yﬁllgagsolld 1H NI\/R(DI\/BOth)n 37
(s, 11 0.36 mumol) inygnhydrous THF (2 mL) was treated wi Et3N(2mL)andthe
degassed by vacuum/argon purge. The solution was treated with
15 tetrakistriphenylphosphine palladium (20 mg, 0.0018 mmol) and Cul (10 mg, 0.054
mmol) and then heated at reflux for 2 h. The mixture was cooled and partitioned
between saturated aq. NaHCO; solution and EtOAc. The EtOAc phase was separated,
washed with brine, dried (MgSO;) and concentrated in vacuo. The crude product was
purified by flash chromatography on silica ge] eluting with 0-40 % EtOAc / hexanes
20  to give the title compound (124 mg, 76%) as a yellow solid. ‘H NMR (DMSO-d;) §
8.68 (s, 1H), 8.51 (d, 1H, J= 5.6 Hz), 8.43 (dd, 1H,J = 2.5, 10. 7Hz), 8.15 (d, 1H, J
=9.2 Hz), 749 (dd, 1H, J = 8.6, 8.6 Hz), 7.14 (d, 1H, J = 5.6 Hz), 6.85 (d, 1H, J =
7.1 Hz), 6.04- 6.00 (m, 1H), 3.48 —3.35 (m, 1H), 2.36 -2.25 (m, 1H), 2.17-2.04
(m, 2H), 2.03 — 1.89 (m, 1H), 1.78 — 1.69 (m, 1H), 1.46 — 1.35 {m, 1H), 1.36 (s, 9H);
25 MS(EST): m/z 45427 M+ H)".
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(dd, 1H, J=10.7, 2.5 1iz), 8.22 (d, 1H, J= 5.6 Hz),
8.15 (d, 1H, J= 8.6 Hz), 7.42 (t, 1H, J= 8.6 Hz),
6.86 (d 1H, J= 5.6 Hz), 6.58 (dd, 111, J=17.8, 11.7
Hz), 5.82 (d, 1H, J= 16.3 Hz), 5.52 (d, 1H, J=11.7
Hz), 1.42 (s, 911); MS(ESr): mz 376.18 (M+ Ht 5
F-NHZ O I / HN ~N F) tent-Butyl

444- am no- 2-f | uor ophenoxy} 3- et hyI pyrlﬂm/mqar bamat e
nyl pyra,

[00185] A sol ution of B8

4- (2-fluoro-4-nitrophenoxy

yl carbamate (48 ng, 0.13 mMmD vas hyfdrogenat ed over
10 % pal | adi um carbon (10 10 ngy) a P20 (5 nmg) for
1.5 h using H2 froma rubber ball oo, Jhe m xture was
filtered through Celite(r) and the fif¥trate

concens at Sy PENA @ A 2 fiforbbhbiiryROmRALEd (40

ng, 89% as a pale yellow soli
69. 04 (s, Iv)ethym3Degiqhez-3tenylcirbmsgterz) 6 95 (dd 1H,

6. 1 OT, "RnisRise it bl G4 pporbib o enpxgpmidin.s-
Hz)s Sﬂyeﬁy(uyl)cﬁtdhex-&eﬁﬂo&bﬁaaﬂ 81 107g, DI} mmibl) iBor gowder, ~325 mesh
) H) 3G ae 27 il LG (ﬁ,@ rﬂgg o, DMF {1 a3, 10 (1 FiL) and

tert - BoH ¢ ﬁL $ihs Heardod af | MOCOFo 36 Arsties( %em;xturewasﬁ,lteredthrough

quorophenyI ac t.yl) ur ei do) phenozy) pyri di'n-2-yl carb
te hising DNEB tq:wnqbdhﬂﬂf/ 5&%@@@1&6 basic to pH 8

tert
fluoro Wﬁet%ﬁp@w}‘&m }hy KRS WWas oX %dt\mcemﬂ:EtOAc

0.1068 m&tﬂrbed@hiﬁSO@&nMoonoeﬁ&atedﬁﬂd vatioio gife the title compound (105 mg)

2}“0%‘5&’@% %I‘%‘% cet Yl | soc te i nm@éﬁg%{@ M +H)".

Exanpl e 33. MS(ESI +): rﬂZ 527 31 (M+ H)+.

{2- Ani no- 3- ethyI pyridi n-4-yl ory) 3- fInorrphenyI) 3-

(4
2{4 5 quorophe )acetyl)ure i f I or %‘%Q@d\d
al t I: [

F) tert-Butyl 4-(2~(4-(2-fluoro-4-(3-(2-(4-
15 fluorophenyDacetyljureido)phenoxy)pyridin-3-yDethynylcyclohex-3-

}
0
1-
(
s

enylcarbamate

[00193] A solution of fers-butyl 4-(2-(4-(4-amino-2-fluorophenoxy)pyridin-3-
yl)ethynyl)cyclohex-3-enylcarbamate (50 mg, 0.12 mmol} in dry CH;Cl, (2 mL) was
treated with a 0.3 M solution of 2-(4-fluorophenyl)acetyl isocyanate in toluene

20 (Compound D of Example 11, 0.8 mL, 0.24 mmol) and the mixture stirred at 1t for 1
h. The solvents were evaporated under vactimum and the residue purified by flash
chromatography on silica gel eluting with 10-60 % EtOAc / hexanes to give the title
compound (50 mg, 69%) as a white solid. "H NMR (DMSO-dg)  11.03 (s, 1H),
10.57 (s, 1H), 8.57 (s, 1H), 8.36 (d, 1H, J = 5.7 Hz), 7.78 (d4, 1H, J=1.8, 13.1 Hz),
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[00187[ A solution of tent--butyl
3-ethyl-4-(2-fluoro-4-(3-(2-(4-

fl uor ophenyl ) acetyl ) urei do) phenoxy) pyri di n- 2-yl car banma
te (16 ng, 0.03 mmvl) was dissolved in anhydrous THP
(0.5 n.) and treated with 4 MHC / 1,4-dioxane (1.5
m.) and stirred at roomtenperature for 3 h. The

M Xt ure4yay 29qRC SHj, rvalteqdd,lym y&cme SLQHQ)]G gshe, m,adass Hz), 6.70 (d,
purified by preparative HPLC ive

title %nlpﬁgﬂ&m@l},gﬁ 056 16, 3873\@,,2@9 IR ) 41@4, AR 238 —2.27
DVBO- 0 Q.
Em O (%fg)uﬁ 21%7 9@9%,(“ H%H% 1_677 %1,(15-129,152{1§9‘8(E183ﬁ) 137 (s, 9H);

8.9 HZBSTMSE SV G3.2AM +HE7. 1 Hz), 3.73 (s, 211).
2.71-2.66 (m 211), 1.10 (t, 3H, J= 7.1 Hz): MS(ESI'):
T (M+ H+ 15 Exanple 35 HNF / N-N'z / O
O0Oegl Fi1- 4-(3-(2-(4—Ammocyclohex—l-enyl)ethynyl)pyndm-4-yloxy)—3-

4- (3{2{4- Am | oh I 4
t()sy)( g ilmgg&&f gé“ﬂuggghe)nﬂ)azergl)lzrgz,r(ilhydrochlonde salt
{

4 "oy P Ayl %;M umﬁm.<229.&m4@mﬁ)

I

2

{tert zycar ony cyclo

rifl u&wMMl)ﬁm@b@cn@@Mg@m—Wh@hml)gyplqhex—B-enylcarbamate

m) éﬂam*a%% n@“ﬁ%ﬁ@%@ i ec%!ﬂ%ﬁg\'ﬁg%{} (lj&"@andtreated

W th awhibh 8 HD1/Q45didkanb (4<isk). )'Bld mixtek mmr('eﬁ:ﬁ —ﬁf’C for 2.5 h then at
i TR R o B SRS ARG PRF S WOk a heating to give the

phenyl 9 g
S48 AT Y LB g e tplasg 495 1105 . 1
The m m u’ulr @, 1k 8¢@€ndD.MB.44d BHsh+ Grlalizd8.86 (d, NE4 & 2.0 Hz), 7.80

@ﬁelﬁn}r [ g‘gc}(%%}q%ggﬁﬁtgﬁf7§‘?é%¢{% va%%)’ 7.19-

The cr? IS (R} 1B 6182 (@I YU 5.6 B, 6.17 (s, 1H), 3.74 (s, 2H), 3.73-3.62 (m, 2H),
3.62-3.54 (m, 1H), 3.34-3.22 (m, 1H), 2.31 (s, 1H), 1.99-1.96 (m, 1H), 1.71-1.66 (m,
1H); MS(ESIY): m/z 503.12 (M + H)".

I
1-
y
(
4
t

20 Example 36
H,N
N U bl \I(\@\
o o
S O F
N =
l g

1-(4-(3-(3-(3-(Aminomethyl)azetidin-1-y))prop-1-ynyDpyridin-4-yloxy)-3-
fluorophenyl)-3-(2-(4-fluorophenyDacetyl)urea, trihydrochloride salt
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by flash chromat ography on SiQ2 eluting with 10 -25 %
Et OAc / hexanes to give the 5 title conpound (180 ng,
5299 as a white solid. 'H NVR (DVBO d6) 85.68 (s,
111), 4.50 (s, 111), 3.82 (s, 1H), 2.68-2.25 (m
311), 2.22-1.89 (m 211), 1.87-1.63 (m 1H), 1.43 (s,
9H). BocHN 10 B)

tent-Butyl 4-(2-(trinmethylsilyl)ek | y8gcl ohex- 3- enyl
carbamate [00189) A m xtugne of
4- (tert-butoxycarbonyl)cygl ohex- 4

trifluoronethanesul fonate
trimethylsilylacetylene (138 Ly'0Sp8 mmol), Et3N
(0.68 nL) and THE (8 nL) in ar ion flask was
purged with argon and treated i turn with Cul (14
My, 0.472 ARl FitGeUBk R Bibsy 3Q1pRep-25mol ) .

The redction mxture was Stirred at roomterrperature

for 20MR9G] aheolutienof #H(2-Huew-4rritmpiEneRg-3-odopyridne (Compound A

e

pr gdu s, NvESmp)! iﬂdfdnhjiﬂrbgs Tﬂm@muwmﬁgassgd hpmumn/asgcmamrge and

glo%long Wt h Oﬁ’él?m%/i!‘%ﬂ Oé}]exan é?ﬁ“gb %&é itl el) The

( DVBO effohct dafed a@ééhm;%ﬁdéas”g%n@ﬁno t&ef& Iﬁ@nﬁ,scooledtortand
111), 2 46 1H, J=18.8

2. 00- W(Wﬂh Et@_m)(zs S B136ad FD (:(q L. Tip Bt A phiis was washed vith

49112 hyvg 27 gﬁéd @/_l%?oqi%é %%88?5)81 e crude residue was

salput i pmﬂﬁedb]‘rﬁaﬂh-cbtdn;dtography on sﬂlca gel using 0-3 % MeOH / CHzCl; to give
4-( 2- trlnethIsHIethn cycl.oh r

(1(12 ffge @Hscégwﬁﬁqty SMyﬂEy@é%XB% P’g'@“( splidy héﬁ"[ﬁa(mﬁeo-d@ 5
treat eéj??"( thg))ls Q9Md 1H3tﬂ=a§>5m5 %'Hi‘{ﬁ&,tmbwmvdzes HE) SHE(d, 1H, J

(Aldrlc ; he m xture -

stirred92tHA)S. U {totH, 4f0=816 Hz ‘I'?'HE (ﬁa ML s ﬁd‘é’ﬁ)’ti%@e‘é{»J“ﬁ 1),4.28

wth 5 .,% C ! n t wth ether. The
et her @gﬁmgmsﬁw%ﬁf%%%g@ﬁ and brine,
drised (MgSOX) and concentrated in vacuo to give the
title conpound(83rrg 90 as a brown oil. 1H NMR

(DMSO-d5) S 6.09 (s, g(a, 110, 3.77 (s, i N,

0.49 mol),

2.82 (s, 5 111), 2.47 (d 1H,_ J=18.3 Hz), 2.35-2.16

(m 210,2.04-1.79 (m 2H), 4.¥2-1. 5 Ny, 1. 43
(s, 911). N

s 9

S I\

p
N

B) tert-Butyl (1-(3-(4-(2-fluoro-4-nitrophenoxy)pyridin-3-yI)prop-2-
ynyl)azetidin-3-yDmethylcarbamate
[00196] A solution of 3-(4-(2-fluoro-4-nitrophenoxy)pyridin-3-yl)prop-2-yn-1-ol
20 (43 mg, 0.15 mmol) and DIPEA (45 pL, 0.26 mmol} in anhydrous THF (1.5 mL) was
cooled to 0 °C and treated with methanesulfonyl chloride (15 mg, 0.11 mmol) in
portions. After stirring at 0 °C for 1 h, the mixture was concentrated under reduced
pressure. The residue was treated with DMF (1.0 mL), DIPEA (45 pL, 0.26 mmol)
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Bodd4N F/ I NO2 i N D

tert-Butyl 4-(2-(4-(2-fluoro-4nitrophenoxy)pyridin-3-yl
) et hynyl ) cycl ohex- 10 3-enyl carbamate [00191] A
solution of 4(2-fluoro-4-nitrophenoxy)-3-iodopyridine
(Conmpound A of Exanple 33, 130 ng, 0.36 mmol) and

N- Boc- 4- et hynyl cycl ohex- 3-enam ne (80 ny, 0.36 nunol)

I N anhyl esdid I 1adthlloarbiatc ddi®RFeshtyiesttr [EetPHagmalnk., 145 mg,
and the degassed by vacuumarlgP purge, The sol uti on
t

was t r&Z8 aumel) and stiged atirt for 2ibs m@emlaﬁf@gﬁmaﬁemuonedbetween

Pn?rl): ;id%% ﬁﬂsﬂﬁ%%%e% at ref F()lu for 2 %ﬁ%?ﬁ%g%ed’mm

was cowith bnamdh@b(MgSmbmdmn@am in gt r Bhegdsidug, was purified by

g?gﬂ g‘l Hiqeges %ﬁlﬂtqe th:g /E) %@&@f&}z to afford the title

C onc enédnafso%dd (3B MAW8%) ad REol6HIH aﬂp me (mso-a.g i 8‘149@ 1H), 8.51
by flash chronatﬁgbaphy on_sili i ng

07 40 o2 610 AL Xt TEle 1100, DB &1 4 SHb TR H2), 7.53 ¢,

(123 1SR, TR B A S 220

2 5, 18.1% (hiz3H), 8.078.98dm, 2H), 2.94-2:8'9(132 2H) 3- 37/-2&9 ((nd akl), 1.33 (s, 9H);

i‘qH XSt 0120 ol 3532895 a2 e

2.36-2.25 (m 110,2.17-2.04 (m 2H), 2.03 -1.89
(m 111) 1.78-1.69 (m 111), 1.46-1.35 (m iN), 1.36
(s, 911); 25 MS(ESI4): Pﬁ*i‘i‘zgm. 27 (M + Ht -100

BacHN F XI NHZ tii i N E)

tent $ut yl 4- (2- (4- (4- am no- 2{f puor opfrepexy) WizHdi n- 3

yl ) et hynyl ) cycl ohex- 3- enyl ca bamate [2] A m xture
of tert-butyl
4-(2-(4-(2-fluoro-4-nitropheno
yl ) et hynyl ) cycl ohex- 3- enyl car bamatfe ({110 ng, 0. 24

moi ), iron powder, -325 nmesh (1 , 2.7 mol),

NH4Cl (280 ng, 5.3 nmmol ), DMF (1 nL), HZO (1 nL) and

Et OH. (€) ) teWaEuthE(dt-(adti-ﬂ-amm ~Efiaoropb@neny)psridin-37¥liprop-2-
mxture was fIl)latz&lde -S-y meLgﬁy carbamate

15 [00197] The title compound was prepared by the reduction of fert-butyl (1-(3-(4-

(2-fluoro-4-nitrophenoxy)pyridin-3-yl)prop-2-ynyl)azetidin-3-yl)methylcarbamate (30

|din-3 5

mg, 0.66 mmol) in the same manner as in Step E of Example 35 using Fe powder (50

mg, 0.091 mmol) and NH,Cl (96 mg, 1.82 mmol). The product was used in

subsequent reactions without any purification. MS(ESI"): m/z 371.24 (100), [(M-
20 CHo)' m/z 427.27 (25), M + H)'.

BocHN;g
H H
F N N
PSR R e
o) G
S o) F
= =z
P
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a pad of Celite(r) using DM to wash the filter cake
and the filtrate made basic to pH 8 wth saturated
aq. NaHCO3 sol ution. The mixture was extracted tw ce
with Et QAc 10 and dried (MJSO4) and concentrated in
vacua to give the title conpound (105 ng) which was
used wi thout any further purification. MS5(ESt): nlz

42427 4 M + NI \/ O\ OO/

F F) ert"?‘ a1 ?iﬁqﬁﬁyﬂhﬂiiﬁo %V4 (3-(2- §4 15 .

f1 uor ophe nﬂhbmhbg&l)metsbdm)tbﬂylmyy)pyrlﬂ prop-2-ynyDazetidin-3-
yl ) et hynyl ;ﬁ%@{!}ypex'ﬁ enyl carbamate [00193] A

solution o

4- (2- dh196§ Qlﬂacﬁﬁlpa&ﬂﬁhe peepsed fiolmtierr-tiityl (1-(3-(4-(4-amino-2-

yl )et ycl ohex 3 enyl car b?mat eJ S'R Q%ﬁg?%%mmhg mg, 0.059

d
Isgl u{ LR %& gﬁ g‘g glﬁu&&ﬁﬂﬂﬂ DaSefl J ifl toluene

t ol uene 8 le 1 éKS ni 0. 24
nr nol YCampoundd nfExampéc klt, |0r3f7@ﬂa,&t11rf¥'m9 in the spme mapner as Step D of

pur | 1 BBl e e e B A WO 0 s T NMR

eI ut i @gmoe 50116‘(9, (%IEI)(}DJSU(SJ‘IH-X)QQGS (¢, OHYi33Y @hiHtJS+ 66 Hz), 7.78
npoun

( BRB0(83 )‘f g=1k2. wz)( g4or17133 (m,fhﬁgﬁoé(@ﬂ,:zfﬁ;j %5%9 Hz), 6.89 - 6.87
111) @, ), %%18 @Y ggi%mé)n (o 28, 4.4 idsié)inb 312615.34 (m, 280, 3.07-

8 6 3.®! (g PH).S. %—2496 (112H)32.38 82.3%Am, 28), 132 @, 9H)1MS(1§ST') m/z
= 5.7 6.08 (m 110, 3.73 (s, 211), 3.51-3.41

(m 1@%-,)25%%13‘)2. 27 ((m 1H), 227-(220 (m)2H), 1.82-

1.72 (m IH, 1.54- 1.28 (m 211), 1.37 (s, 9H; ESI

MB): iz 603, 24

1- 1(544:;'3)( 244= Mﬂ&ﬂ%&é@ﬂ&m%ﬁ’g}?ﬁ‘}%{'ﬂmrjﬁ'}rW‘lﬂ’yﬁ‘diﬂ“"”"’m'}
3- fl

T i

t ent - O0199] 44@ABte (1 Km&rﬂuqrgﬁlz(az@-@-

e

anhy dry@)sett hriShn@Na(20 nig 01083 muaot) wandissdlved in CH>@; fhul) and treated

t rz%at ev?nth TFA (0.5 mL) and the mixture stirred at room temperature for 1.5 h. The
mixture was concentrated in vacuo and purified by preparative HPLC (Column A) to
give the TFA salt. The TFA salt was dissolved in absolute MeOH and treated with
1.0 M HC] / ether stirred for 5 min and concentrated in vacuo to give the title
compound (9 mg, 45%) as a white solid. 'H NMR (DMSO-ds) 5 11.07 (s, 1H), 10.06

25 (s, 1H), 8.96 (m, 1H), 8.61 — 8.52 (m, 1H), 8.36 — 8.25 (s, 2H), 7.82(d, 1H,J=12.2
Hz), 7.45 — 7.42 (m, 2H), 7.37 — 7.33 (m, 2H), 7.18 — 7.14 (m, ZH), 692(d, 1H,J=
6.1 Hz), 4.48 (s, 2H), 4.27 — 3.98 (m, 2H), 3.76 (s, 2H), 3.30 - 3.20 (m, 1H), 3.16 -

3.00 (m, 2H); MS(EST"): m/z 506.18 (M +H)'".

30 [00200] Examples 37-40 were prepared in a similar manner fo that which is
described in Example 36.
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with 4 MHO / 1,4-dioxane (4 nL). The m xture was
stirred at -5 Cfor 2.5 h then at rt for 1 h. The

m xture was concentrated under vacuum wi t hout any
heating to give the title conpound (32 ny, 84% as a
yellow solid. 1H NVR (DMSO-d6) S 11.05 (s, 110, 10.61
(s, IH, 8.69 (s, 111), 8.44 (d, 1H, J= 6.1 Hz), 8.06
(d, 1H, J= 2.0 Hz), 7.80 15 (Gsampik370=12.7, 2.0 Hz),
7.46-7.38 (in, 1H), 7 35 (di, IH J=8.6, 5.6 Hz),
7.19- 7.13 (m 1H), 282(d 1H, J—56Hz) 6.17 (s,

111), 3.74 (s, 211) 3 73 38 3.54 (m
111). 3.34-3.22 (m “@6 (m
1H), 1.71-1. 66 (m 110 m°z 503 gt Ht

20 Exanple 36 H2N

1-(4-(3-(3-(34Am nomsthy a t|d|n 1-yl)prop-1-ynyl) py
ridin-4-yl oxy)- 3-

f1 uorophenyl) - 3- (244-f| uord‘bhenyl)acetyl)urea

L | hydi PER-QL3YenRR b etidin: 2 )pMR1-ya by Ridin-4lylbxy)-3-fludbophenyl)-3-
(2 FI uor o- 4- n| t r(24ié+EnorophenylatetyDarsa, irysivochloride sadt

0 9

[ f%ﬁm H‘#@Qpﬁ’éznﬁ%})’i@ I6130pyr| di ne (Conpound A

of Exarrpl e 33, 300 ng, 0.83 mmol), propargyl al cohol
(Aldrich, 145 L, 2.50 nmol), 5 Et3N.(2 nilL) and
anhydrous THE (2 nL) was degads@8P83& acuun ar gon
purge and treated wigh Pd(Ph3P)4 (31 ng, 0.027 nmol)

and. Cu! (10 ng, O mol ). The m';qture was heat ed
at ieflux tinder aggo

[ [ attn u cool ed
[ h Et OAc a d 20 nL) .
The Et OAc phase was shed

tort and diluted
[

s
N

1-(3-Fluoro-4-(3-(3-(piperazin-1-yl)prop-1-ynyl)pyridin-4-yloxy)phenyl)-3-(2-(4-
1t fluorophenyl)acetyl)urea, trihydrochloride salt
{00202] 'H NMR (DMSO-dy) § 11.07 (s, 1H), 10.63 (s, 1H), 9.44 (s, 1H), 8.91 (s,
1H), 8.50 (d, 1H, J = 6.2 Hz), 7.84-7.78 (m, 1H), 7.45-7.39 (m, 2H), 7.38-7.32 (m,
2H), 7.16 (t, 2H, J = 8.8 Hz), 6.85 (d, 1H, J = 6.2 Hz), 4.26 (s, 2H), 3.75 (s, 2H), 3.34
(bt 5, 4HD), 2.49 (br s, 4H); MS(ESTY): m/z 506.23 (M + H)".
15 -
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water and brine, dried (MJSO4) and concentrated in
vacua. The crude residue was 10 purified by flash

chr omat ography on silica gel using 0-3 % MOH / CH2C12
to give the desired product (185 ng, 77% as a pale
yell ow solid. 1H NV\R (DMSO-4) 6 8.69 (s, 111), 8.49
(d, 1H J = 5.6 Hz), 8.43 (dd, 1H, J = 10.7, 2.5 Hz),
8.17 (d, 111, J = 9.2 Hz), 7.Exémigle3dH J =8.6 Hz),
7.04 (d, I H J =5.6Hz), 540 (t, 1H J=6.1), 4.28
(d, 2H, J= 6.1 Hz); (ESI ): mz 289.13 (M+ Ht 15
BocHN' \/N F NO2 [ N B) ,&eri.rButyI (1

(3-(4-(2-fluoro-4- trophen s~op 2-
hylcarb 19 B] utlon

ynyl ) azeti di n-3-yn

of

3-(4-(2-fluoro-4-nitro n )pyr|d|n3yl)prop2ynl

-ol 20 (43 ny, 0.15 mol | & d DIPEA (45 L, 0.26 mol)

in anhydrous TIf (1.5 nilL s cooled to 0 C and

treated wi th net hanesul fonyl chloride (15 ng, O0.11

mol ) 114G A-(4-Aminopiperisiind typropd-yayD py ilihet-yloxy)-3-flaerophenyl)-

m xture was cong t ed under r,educed ..pressure, The
residue was tre '?%iflﬁu?rﬁp ¢ ‘gﬁl QE}S-%F salt
0. 36 rfoog03] - 1@%@@30%}&1807@@@%&% %181 apszaesl ¢H), 8.48 (d,

tent-butyl ester (Beta Pharm

mol ) Bhd s 3k (5, 4ED; ?rlgoﬁdqalHT-he zr%dg?llﬂa?ﬁ 'fﬁ’f‘krﬂﬁé (m, 4H),

1 A
Nercog 1.1 T A9 e, B0} b5, 1B, 2Ecs 0, 906 805 s, 21D 3.64-3.60
wi th i, AH).Grided3 PNGBOH), hid- Gdﬁc(mﬁﬂ}mekﬁ—ml}/enmﬂ) 1.99 -1.88 (m,

The r flash chromat ography on
5102 & tl néﬁ\ﬁs} ﬁb’ﬁﬁé@ﬁ@ I© CH2C12 to afford the
tilol e conpound (33 ng, 48% as a colorless oil. IH
NVR (DMSO-d6) S 8.74 (s, 1H), 8.51 (d, 1H, J = 5.6
Hz), 8.41(dd,1H, J=10.7, 2.5 [xpmple (d, 1H, J = 9.2
Hz), 7.53 (t, 1H, J .6 Hz), 7.09 (d, 111, J =6.1
Hz), 6.86 (t, 111,%5 6 Hz) 3. 3,9 (ﬁ, 211), 3.24-

(_ ATTT0,

®
N

(£)-1-(4-(3-(3-(3-Aminopyrrolidin-1-yDprop-1-ynyl)pyridin-4-yloxy)-3-
fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea, trihydrochloride salt
15 [00204] 'HNMR (DMSO-ds) 5 11.08 (s, 1H), 10.65 (s, 1H), 8.96 (s, 1H), 8.54 (d,
1H, J= 6.1 Hz), 7.83 (d, IH, J= 12.7 Hz), 7.43 (s, 2H), 7.37 — 7.33 (m, 2H), 7.16 —
7.14 (m, 2H), 6.90 (d, 1H, J= 5.6 Hz), 4.62 (s, 2H), 4.06 — 3.87 (m, 1H), 3.75 (s, 2H),
3.70 - 3.55 (m, 3H), 3.49 - 3.44 (m, 2H), 2.25 ~ 2.08 (m, 1H); MS(EST"): m/z 506.22
M+H)",

20
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3.14 (m 211), 3.07-2.98 (m 211), 2.94-2.87 (m 211),

2. 37-
(100),

2.26 (m 1H),1.33 (s, 9H): 10 MS(ESf: miz 401.20

[(MCa9)]+ mz 457.20 (25), (M+ Hy+. BocHN

\/NFI1 1>NH2 NO\ i N C tent-Butyl

(1-(3-(4-(4-am no-2-fl uorophenoxy) pyri di n-3-yl ) prop- 2-

ynyl )azetidi n-3-yl) et hyl carbamate 15 [00197] The

title conpound was prepared bgxhpldfgduction of

tert-butyl (1-(3-(4-

(2-fluoro-4-ni trog_\qnoxy) pyridin-3-yl)prop-2-ynyl)azet
c

i di n-3-yl) nmet hyl
same manner as in St \E of Exarrpl eH35 HISI ng Fe powder
(50 my, 0.091 nmol){a Ng2 T

purification. MS(ESrb5:
mz 427.27 (25), (M + HFS
I/ F N-104 D) tent-Butyl
(1-(3-(4-(2-fluoro-4-(3-(2-

Ramepa (30 ng, 0.66 mmol) in the

f1 uorophenyl)acetyl ) urei do) phenory) pyridi a-3

y1) pr Oﬂ{mﬁ‘h@dﬁf(@ﬂsﬂl}%h)@m rﬁ&ﬁm—éﬂ)@m@!}}lm-l-ﬂ)wﬂp-

The title ¢

(15 (5 S ST sy PloRDRhRS LS S b gty acetyures,
2-ynyl ) azeti di n- 3-yl pnet hyltﬁhymuﬂbﬁd(eﬁsﬂt mg, 0.059

nmol) and a 0.3 Msolution of 2-(4-fluorophenyl)acetyl
i socyanate in tol uene

10

15

20

N :QH
Z_} F NO;
c X
§ 0
| 2
. N/
A) (3R,4R)-1-(3-(4-(2-Fluoro-4-nitrophenoxy)pyridin-3-yl)prop-2-ynyl}-4-
(pyrrolidin-1-yI)pyrrolidin-3-ol
[00205] A solution of 3-(4-(2-fluoro-4-nitrophenoxy)pyridin-3-yl)prop-2-yn-1-ol
(Compound A of Example 36, 43 mg, 0.15 mmol) and DIPEA (45 pL, 0.26 mmol) in
anhydrous THF (1.5 mL) was cooled to 0 °C and treated with methanesulfony}
chloride (15 mg, 0.11 mmol) in portions. After stirring at 0 °C for 1 h, the mixture
was concentrated under reduced pressure. The residue was treated with DMF (1.0
mL), DIPEA (45 pL, 0.26 mmol) and (3R,4R)-4-(pyrrolidin-1-yl)pyrrolidin-3-ol
(Lexicon Pharmaceutical Corp., 94 mg, 0.6 mmol) and stirred at rt for 2 h. The
reaction mixture was partitioned between EtQAc and saturated aq. NaHCO; solution
and the EtOAc phase separated, washed with brine, dried (MgSO,) and concentrated
in vacuo. The crude product was purified by ﬂash chromatography on SiO; eluting
with 0-1.5 % MeOH / CH,Cl; to give the title compound (38 mg, 59%) as a brown

oil. 'H NMR (DMSO-dy) 5 8.72 (s, 1H), 8.54 (d, 1H, J= 5.6 Hz), 8.40 (dd, 1H, J=
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(Conpound D of Exanple 11, 0.37 niL, 0.11 mmol) in the
sane manner as Step D of Exanple 33 to give the title
conmpound as a white solid (20 nmg, 57%. IH NMR
(DVBO-d6) 511.04 (s, 1H), 10.58 (s, 111), 8.63 (s,
111)837(d 1H, J= 5.5 Hz), 7.78 10 (d, 1H, J=12.6
7.40-7.33 (in, 411), 7.16 dd 21!, J=8.8, 8.9

HZ) o 103723 18, 8 14%a, fis =5 33&;(71?1{11 1}%,7.-53 BHE) 15T BT 5.6
(m 2Hb), 4.99-681 pnIEH) muaun)(m,asmfmzsmm m)s 5435280, 3.50-

i 1°( 49@‘}(@5@%%&?14%%{%&%;2? 5n(rqt')lﬁp,)2;6?)o§§2 (m, 4H), 1.70-1.59

| - ynyt SUEST'Y R2Y27.24 (M + H)
fl uorophglrllzll ) - 3- {%44 fl uorgghenyl )acetyl)urea,
trPhydrochi oride salt 100199] tert-Butyl
(1-(3-(4-(2-f|uoro-4-(3- -(4-
fl uor ophenyl ) acetyl ) ur e\ dd) phenoxy) pyri di n-3-yl ) prop- 2
-ynyl )azetidi n-3- yl)net caiBanat e (20 ng, 0.033
mol ) was di ssolved in CH2E1A (2 mg) and invkgat ed 20
with TFA (0.5 nL) and the mMyxturesti at room
tenperature for 1.5 h. The [m xtur g e concentrated
in vacuo and purified by prep tive HPLC (Col um A)
to give the TFA salt. The TFA'S s dissolved in
absolute McOH and treated with 1[O HC /et her
stirred for 5 min and concentratedN n vacuo to give

VR (D0 GERARPS (04 Wint 3, fluch Fptind b riafiis Yo 2-ynyt)-+-
8.96 (m 1mwomxﬁ-11-y1mﬁﬂol(dm3-o11|) 8. 36- 8. 25 (s

L

J- . hdmi?,?ol 39fhe( OD]2 , BMIB(1 mL), EtOH
(810 2% )54? h&:ﬁlﬁjﬂﬁm 339mhg( thigol) (1 mL),

3.20 111) 16- 3.00 1
MB( ESr(} mlirad 57@@ a WPM‘C@W*-P bo mﬁﬂleféﬁ'éw& £3 ot 2.4 mmoD) and
ver € RS whriltd@l th¥idioh Telife®, made basic
descrlq:Leg%é arrp e ’%}Gd%f 5 Exanple 37 N -EIEZ F N-N
N O\ with NbHGOg and concentrate in-vacuo. The residue was pattitioned between EtOAc
and saturated aq. NaHCO; solution. The EtOAc phase was dried (MgSOx«) and
15  concentrated in vacuo to give the crude aniline (16 mg, 50%) which was used directly

in the next step without further purification. MS(ESI"): m/z 397.28 (M +H)".

©) 1-(3-Fluoro-4-(3-(3-((3R,4R)-3-hydroxy-4-(pyrrolidin-1-yDpyrrolidin-1-
yDprop-1-ynyl)pyridin-4-yloxy)phenyl)-3-(2-(4-fluorophenyDacetyl)urea,

20 trihydrochloride salt

[00207] The title compound was prepared from (3R,4R)-1-(3-(4-(4-amino-2-

fluorophenoxy)pyridin-3-yl)prop-2-ynyt)-4-(pyrrolidin-1-yl)pyrrolidin-3-ol (16 mg,

0.04 mmol) and a 0,3 M solution of 2-(4-fluorophenyl)acetyl isocyanate in toluene

(Compound D of Example 11, 0.13 mL, 0.04 mmol) in a manner similar to that of
25  Step D of Example 33. The product was purified by preparative HPLC (Column A}

and converted to the hydrochloride salt in the same manner as in Step E of Example
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N

[

1-(4-(3-(3{3-Am noazetidin-l-yl)prop-I|-ynynpyridin-4-y

| ory} 3-fl norophenyi) - 3-

(2-(4-fluorophenyl)acetyl)urea, trihydrochloride salt

5 [00201] MS(ESr): mz 492.17 (M+ H + Exanple 38 H

CN~ F/INAO~ N~ O 01/ F i

1-(3- FI s nyt

"0t y1 ot Bt gl éﬁ@oﬁ%@@#%p A FHC TR Ohs0-d) &

trihy cmamm; aH)gIE0.62¢s) 1088625, 1HY SNSRA( DISEF 64)H, 181 (7 1H, J=

iy WAt s s iy a2

3._42- geswgi;mé,fééh Hz3 43&«(}, ﬁi) aan(s,an‘-},)s 847*360(1@ 4B8J12.70 - 3.55

3. 75 ((m, 2H}355- %&3 (pofs208 1), 921!:04%“? blr92s- Zi @;J%m MS(ESI):
VS( ES%Sﬂ%(%f)_F}ﬁB (M + HJ. 15 -106 Exanple 39 F

1 (4-(3-(3-(4-Am nopi perldln 1-yl)prop-1-ynyl)pyridin-
4-yl oay) - 3-fl uor ophenyl)
3-(2- (4f1 uorophenyl)acetyl)urggamtphﬁ/drochl oride salt

5 [00203] @da) s 11 07 (su 1y, 10. 62 (s,

1H), 8.81 s , ; s,

211), 7. 80 (dd 1 2 H12 7 Hz adl7.83 ( 11),
F

=~

>
N

10 1-(3-Fluoro-4~(3-(3-(2-(pyrrolidin-1-yDacetamido)prop-1-ynyl)pyridin-4-
yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)urea, dihydrochloride salt

I

BocHN/\\

A)  N-Boc-propargylamine

15 [00208] Di-tert-butyl-dicarbonate (21.8 mg, 100.0 mmol) was dissolved in THF
(25 mL) and the solution cooled to 0 °C and treated dropwise with a solution of
propargylamine (Aldrich, 5.0 g, 90.0 mmol) keeping the temperature below 15 °C.
The mixture was stirred at rt for 1.5 h then concentrated under vacuum. The residue
was dissolved in hexanes and filtered through a column of silica gel using 0-100%

20 CH;Cly/hexanes to elute the product. The eluent containing the product was
concentrated in vacuo to give a colorless oil which was dissolved in hexanes (150 mL)
and cooled to 0 °C to give white crystals. The crystals were collected by filtration and
dried under vacuum to give the title compound (10.5 g, 75%). 'H NMR (CDCls) §
4.75 (s, 1H), 3.95 (s, 2H), 2.25-2.24 (m, 1H), 1.48 (s, 9H).

25
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7.19-7.13 (m 211), 6.78 (d, 111, J= 5.7 Hz), 4.40 (s,

211), 3.74 (s, 211), 3.64-3.60 (m 2H), 3.34-3.22 (m

1H), 3.19-3.13 (m 211), 2.16 -2.13 (m 211), 1.99

-1.88 (m 211); MS(ESi 4): nmz 506.23 (MtH)+. 10

Exanple 40 ~NHZ FN-N N O | OOI~F i N

(t)-21-(4-(3-(3-(3-Am nopyrrol din- 1 yI)prop 1 ynylpyrld

i n4-yl oxy} 3-

fl uor ophenyl) - 3-(2- (4f|uoropheny|)ao

trihydrochloride salt 15 vk

11.08 (s, 111), 10.65 ptH ,

(d, 1H, J= 6.1 Hz), 7.83 (d, =12.7 Hz), 7.43

(s, 211), 7.37-7.33 (m 211), 7.X6:=7.14 (m 211),

6 90 (d, 1H, J= 5.6 Hz), 4.62 (s, 211), 4.06-3.87 (m1
3BY5 (tent-Butj)3-(4-Q-fibrd-4afitropherily)py8idin3-ylprap:

211) 2.25 -2.08 (m 1H); MS(ESI ): mlz 506.22 (Mk-Hf.

20 -107 om&mﬁl”én#f ~NHF N~-N \A\NOI OOI/ F N1

(3~ T to@aln 1 Che il bdniiduflitinds Paepared otk N-Byt-pedpariytantiing (98 mg,

) pyrr n4-yl ) prop- £

13y yamial) syt onpirdejoRhenre} FedarsrdBh SRR A

1) ur eg, ample 53,139 $g2 620 Hirh 815 23! Sonagashira cross coupling reaction using

PA(PhsP)¢ (9 mg, 0.008 mmol) and Cul (1.5 mg, 0.008 mmol) in 1:1 BN/ THF (3
mlL) according to Step C of Example 35. The title compound (124 mg, 76%) was
obtained as a red oil. “H NMR (DMSO-dq) 5 8.66 (s, 1H), 8.50 (d, 1H, J= 5.6 Hz),

10 8.40(dd, 1H,J=2.5,10.7 Hz), 8.15 (d, 1H,J = 9.2 Hz), 7.52 (dd, 1H,/=28.1,8.6
Hz), 7.33-7.30 (m, 1H), 7.07 (d, 1H, J = 5.6 Hz), 3.95 (4, 2H, J = 5.6 H2), 1.35 G5,
9H); MS(EST'): m/z 388.21 (M -+ H)".

)ure&
(DVMBO-d6) S
111), 8.54

15 O 3-(4-(2-F‘luoro—4—nitrophenoxy)pyridin—3—yl)prop—2—yn—1-amine
[00210] A solution of ferz-butyl 3-(4-{2—ﬂuoro~4—niu'ophenoxy)pyridin-3 -yi)prop-
2-ynylcarbamate (300'mg, 0.78 mmol) in CHzCl; (10 mL) was treated with TFA (2
mL) and stirred at rt for 45 min. The mixture was concentrated under vacuum and the
residue was partitioned between EtOAc and saturated aq. NaHCO; solution. The

20 EtOAc phase was separated and washed with brine, dried (MgS0y) and concentrated
in vacuo to give the title compound (180 mg, 80%) as a red oil. ' NMR. (DMSO-dj)
5 8.65 (s, 1H), 8.47 (d, 1H, J = 5.6 Hz), 8.43 (dd, 1H, J= 10.7,2.5 Hz), 8.17(d, 1H, J
= 8.6 Hz), 7.54 (t, 1H, J= 8.6 Hz), 7.04 (d, 1, J = 5.6 Hz), 3.49 (s, 2H); MS(ESI):
m/z 288.17 M + H)".

25
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OHF/ N2 N / NA)

(3R, 4R) - 1-(3-(4-(2-Fl uoro-4-nitrophenoxy) pyridin-3

yl ) prop-2-ynyl)-4- (pyrrolidin-1-yl)pyrrolidin-3-ol 10
[ 00205] A sol ution of
3-(4-(2-fluoro-4-nitrophenoxy)pyridin
3-yl)prop-2-yn-1-01 (Conpound A of Exanple 36,43 ny,

0.15 nmol) and DI PEA (45 i., 0.26 molF Whydr ous
THE (1.5 nL) was cool to:@ C and treat 'th
nmet hanesul f onyl  chl 5 T [
portions. After stlrrlng ,
was concentrated under reduced pressgirey The residue
was treated with DM (1.0 15 ni), DI (45 M., 0.26
mol ) and (3R 4R)-4-(pyrolidin- I-yl)p)'/“rrolldln 3- ol

(Lexi cgp mehemﬁmwhenaﬂy)ﬂyndﬁ_ﬁymp)mﬂm-

stirred at It The Treaction m xture was
partiti onedPpeeliden-Hrgsgnide saturated ag. NaHOO3

oo ) A O (et s s 2

bri ne, I n"‘vacuo

cr de zmine (Bﬂmm@ﬁtipnmpl‘) fireanhiygirous SH>Ch (2 frmldgvasshegied o 0 °C and

Si 02 h H../,..CH2

Dt o ot ot cleae Cal B 37 ST} e ol fpd i at xt for
(DB, H5) TE: it b oot ksvackki 1 e 2 Bolvent e exoces
' viapaiont ity reidye Teglslve g CR 9 o) bl yihgygolidone 55
Hz) . 4n8%.f8 ﬁﬁlof)'ﬁhd g;tiﬂ'ed 4 rt]flar 4&1,1 Ghé Mixtlre7dd pﬁrtﬁx%né’d Bdween EtOAc

(m 11)° 3.54 (s, 2350 (m 0.5H), 3.16-3.15
( M011)andzatpgater 3115NQH€01 ;ql)morgax@l(jhfgmg@lg phasg iqparatcd, washed with

\1 / Z/O ]ﬁrg%r gtgq] @%ﬁ?ﬂ a'{fu%gggﬂtrat% fo é@g crode ﬁ%uct'_glﬁe residue was
purified by flash chromatography on silica gel eluting with 0-10 % MeOH/ CH,Cl, to
afford the title compound (40 mg, 39%) as a brown oil. 11 NMR (DMS0-d;) § 8.66
(s, 1H), 8.50 (d, 1H, J= 6.1 Hz), 8.41 (dd, 1H, J=2.8, 10.4 Hz), 8.18 — 8.15 (m, 2H),
15 7.51(dd, 1H, J= 8.3, 8.8 Hz), 7.06 (d, 1H, J = 5.5 Hz) 4.10 (d, 2H, J= 5.5 Hz), 3.01
(s, 2HD), 2.47 — 2.43 (m, 4H), 1.67 — 1.63 (m, 4H); MS(ESI"): m/z 399.27 (M + Hy'.

F NH2
A g
N O
N X

=

=
N

E) N-(3-(4-(4-Amino-2-fluorophenoxy)pyridin-3-yl)prop-2-ynyl)-2-

20 | (pyrrolidin-I-yDacetamide
[00212] The title compound was prepared by the reduction of N-(3-(4-(2-fluoro-4-
nitrophenoxy)pyridin-3-yl)prop-2-ynyl}-2-(pyrrolidin-1-yl)acetamide (35 mg, 0.088
mmol) in the manner similar to that of Step E of Example 35 using Fe powder (67 mg,

1.21 mmol) and NH4Cl (128 mg, 2.42 mmol). The product was used in subsequent
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-(3{4-(4- Am no- 2-fl uorophenory) pyridin-3-yl)p

[}4- (pyrrolidin-1-yl)pyrrolidin-3-ol (00206]

of (3R 4R)-1 (3

or o- 4- ni trophenoxy) pyridin 3-yl)prop- 10

- ( yrrolldln1y|)pyrroI|d|n30I (35 ny,

0. 082 apm wﬁ’k{ fudy PllrdicatidnOFlelidvt off 130 BEH3BAOMS(ESL): m/z 319.24
vvastreatgd wi th Fe powder ?gg N%.Zﬁg Iy@24mm

and Hd&+&ED.at 100 C for 45 nin. The m xture was

filtered through Celite(r), made basic w th NaHCO3

and concentrate i n vacuo. The residue was partitioned

bet weely Et @A3-Flaoeb-4-{3-(3-@t@srrelidinNby it tanido)irop-1-yrydpyridin-4-

vaduo | QaZS@é‘? oo Bci2 Aot bombepyiseefy TRE h F i sae

used CiobBB] ! YThd ftid ddapodad ;ﬁ%:a\“édﬁ’&ﬂw t(3@mino-2-
purlflqtt:}gtlon MS(ESb: nmlz 39 B\

1I § 3- Fﬂwnhewhaypé{n@wmm@-myaﬂdpm%rvﬁ)m@w# {32 mg, 0.088
r

) B?’ s y i P)spy rslol(tjmon %f Zﬂ%f}%mpg]hen{}?as:etgl isocyanate in toluene

4-f1 L(ﬁ)bmpbmm/ll))oﬁﬁﬂimjﬁ): Wt 6040 mRO. ifZImmVlt] usiog THIFi (66 nelhint a manner

P i i b 5155 AP MRS 33P £ ot o Puriied by prparative

| u

lO; qthml@@%nmwn dI‘t[b'ﬁ?acﬁbﬁ wmag Heyroduét waytidaedivittnexcess 1 M
pyrro I din

| ol d a 0.
sof ut | Bkreshl s w@gﬂymf»‘a@ e@%/lYOP%%%Qléﬁ give ﬂi“ari':'l\{Le compound
t ol |
0 “e”(]%o u{ag%i‘i’ghﬁj%@ n?{ugﬁ?%t%ga’ ; ﬁ-gfdivﬂ% ﬂglgﬁgl&%a(h Qf7 (s, 1H), 10.62 (s,
Exan‘pl H)3 30.09 (xe 1HJ, OclTct 9. Wagn,(1ET)| 8.6%(5, bE), ﬁr@ﬁdﬂd{,m 6 Hz), 7.81

Ca 1 ke PRARE M TG gD B Bt B g, 280 -

36 to 536 ?\Itm (gws%ﬁwmmdm(@ 27, 3.38%43.515(ug 21 165 — 2.99 (m,

sol i d. O 62

111), mwés-lmn,zgw@ ul?&mz%mféas (Sa?fwfm
111, J= 12.2 Hz), 7.45-7.40 (m 411), 733728(m
4H), 7.16 (dd, 211, J= 9.2, 8.6 Hz), 6.80 (d, 111, J=
6.1 Hz), 4.64 (s, 111), 4. 34(amm;)1¢43. 84-3.70 (1n,
411), 2.70-3. 5 (m 211), 3.55-2.98 (n1, 311),
2.08-1.92 (m 93175(m 2H) m/B(ESt) m z

576.25 (M + H)'. \/(H\4H2HH ﬁ\r
N

y
y
(
(
(3R
f
| -

I

g,

20 N
1-(3-Fluoro-4-(3-(3-(2-(4-hydroxypiperidin-1-yl)acetamido)prop-1-ynyl)pyridin-
4-yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyDurea, dihydrochloride salt
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VNRl O/ I NN ~~ NHi N 10 1-(3-Fluoro-4-(3
(3-(2-(pyrrolidin-I-yl)acetam do)prop-1-ynyl)pyridin-4
yl oxy) phenyl ) - 3- (2- (4-fl uorophenyl)acetyl)urea,
di hydrochl oride salt BocHN~ A) N Boc-propargyl am ne
15 [ 002081 D -tert-butyl-dicarbonate (21.8 ng, 100.0
mol ) was dissolved in THE (25 nL) and the solution
cooled to 0 C and trlal@uﬁjropwi se with a solution of
5

propar gyl am ne (Al drich . g./ﬂ\ 90. 0 nepl L. kegping the
t enperature bel ow 15 C. N xhjure was rred at rt
for 1.5 h then concentrated undgr vacuym Ae residue

was di ssolved in hexanes and fil d tthrough a col um
of silica gel using 0-100% 20 CH2CI xanes to
elute the product. The el uent contai t he product
was concentrated in vacuo to give a cHlorless oi

whi ch yas dj ' 1

0 1045 NIRRHLE e AiAR oo lpfhyiiins S iR ¥iTD o

col | ect ed bhyydrokypipénidin-layDhkeceimiidel under vacuumto

give t LWl e,c ound 0.5 752 . 13)

25 7Rk’ e BP Gtirhd Sas pllprdg by (- Chfctr)

1.48 ( ﬁi&oﬁﬂehbx;?%ﬁidin—i%pf@-yﬁt@zﬁnﬁ@bﬂﬁo@d N oBExample 36, 80 mg,

tert-Butyl3{4-(2-fluoro 4-nitrophenory)pyridin-3 )

yl) pr of-25 mmely, Hdroxmpiperiding)d? agmolhes momjalland chingeacetyl chloride (40

was pr . : ] ; ] 5 T

ol R0 gkl T e A D o Bl 120 The Rsidue s

( Conpopurified byfflash chromatography on silica gel eluting with 1-3 % MeOH / CH,Cl, to
give a white foam (40 mg, 36%). "H NMR (DMSOQ-dy) § 8.65 (s, 1H), 8.49 (d, 1H, J

10 =5.5Hz), 8.41 (dd, 1H, J = 10.4, 2.7 Hz), 8.18 — 8.12 (m, 2H), 7.55-7.50 (m, 1H),

7.05 (d, 1H, J = 6.0 Hz), 4.54 (4, 1H, J = 3.8 Hz), 4.11 (d, 2H, J = 6.0 Hz), 3.43-3.36
(m, 1H), 2.86 (5, 2H), 2.64-2.58 (m, 2H), 2.12-2.05 (m, 2H)}, 1.67-1.61 (m, 2H), 1.44-

1.36 (m, 2H); MS(ESI"): m/z 429.18 (M + H)*.

F. NH,
N
Ly
)
2™
o s

r

15 N
B)  N-(3-(4-(4-Amino-2-fluorophenoxy)pyridin-3-yDprop-2-ynyl-2-(4-
hydroxypiperidin-1-yl)acetamide
[00215] The title compound was prepared by the reduction N-(3-(4-(2-fluoro-4-
nitrophenoxy)pyridin-3-yl)prop-2-ynyl)-2-(4-hydroxypiperidin- L -yl)acetamide (33 mg,
20 0.077 mmol) in a manner similar to that of Step E of Example 35 using Fe (powder,
67 mg, 1.21 mmol), NH;Cl (128 mg, 2.42 mmol). The product (30 mg, 100%) was
obtained as a yellow oil which was used directly in the subsequent step. MS(EST):
m/z399.27 M+ H) .
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Exanpl e 33,150 ng, 0.42 nmol) via a Sonagashira cross
coupling reaction using Pd(Ph3P)4 (9 ng, 0.008 mol)
and Cul (1.5 ng, 0.008 mmol) in 1:1 Et3N/ THE (3 nl)
according to Step C of Exanple 35. The title conpound
(124 ng, 76% was obtained as a red oil. 1H NWR
(DMBO-d6) S 8.66 (a, 1H), 8.50 (d, 111, J= 5.6 FE), 10
8.40 (dd, 1H, J= 2.5, 10.7 FE) 8.15 (d, 1H, J =90.2
Hz), 7.52 (dd, 111, J= 8.1, Hz), 7.33- 0 (m

1H) 77 ( h-(?'-!.‘mro-d-(&(%(l’e(mdmm dan-lzrlkacstaml@)emp -1-
N02 é \3 5,_&3}1}9?%&%4 @%ﬁﬁ&yb gj(g %t?’ ﬁugx]opﬁhﬁ'flgatetyﬁurea,
3{442 FIuordﬂwmmmhhhdesﬂy)pyrldln 3-yl)prop 2

(2 I um"gﬁﬂ %gﬁ‘hA S ‘é)l 3 O é’?‘j@ﬁ%{“—é “driino-2-
2-ynyl ﬁ%rbﬂi&bwﬁﬂ&-mnp& Syﬂmrw- yardygipeadia A0y lykitamide (25

was treated with TM and stirred at rt for 45

min. T HP6d mmel)aad Séd‘fi F%?%?d(ﬁﬂwphﬁaﬂmbﬁww in toluene
residu Hdﬁ'x‘x&ﬂﬁ% 1784 %&&9&&%&&@6 §¢hl) in a manner

ag. Na ut| on e 20 hase” was separ at ed
and wasiiméldr tm thdi obBiep ®, ofFixiamgle( 39 Smprcamt wasipsiified by prgparative

o o HPU ST e SRR Ry B0 s
( d i ;hﬁj&h[&% acﬁ; éo'icéﬂiﬁte&ahﬂ Iybphifized to%ufb tth’bﬂ;le &dﬁund (10 mg,
(0 1 $%iyasa leyioy sols 281 TR OMFO-ER EBPS {3 111864 s 16D, 9.8

288. 17_oMy vt iin), 3251510 f; 18528 662s! 1)V825 Q1 \ 11, 26.17H2), 7.83 (dd,
1H, J = 2.0, 13.2 Hz), 7.46 - 7.35 (m, 35), 721~ 7.11 (m, 2H), 6.77 (&, 1H, J = 6.1

15 Hz), 433 -4.31 (m, 2H), 3.99 — 3.94 (m, 2H), 3.92 — 3.89 (m, 1H), 3.76 (5, 2H), 3.46 -
3.40 (m, 2H), 3.29 — 3.21 (m, 25), 3.10 — 3.00 (m, 1H), 1.98 — 1.87 (m, 2H), 1.72—

1.62 (m, 2H); MS(EST): m/z 528.25 (M + H)".
Example 44

RPN o'y
m &

(5)-1-(3-Fluoro-4-(3-(3-(2-(pyrrolidin-1-ylmethyDpyrrolidine-1-
carboxamido)prop-1-ynyl)pyridin-4-yloxy)phenyl)-3-(2-(4-

YO,

fluorophenyl)acetyl)urea, dihydrochloride salt
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-(4-(2-Fluoro-4-nitrophenoay) pyridi n-3-yl ) prop-2-y
-2- (pyrrolidin-1-yl)acetam de [00211] A solution

- 5 amne (80 ng, 0.26 mmol ) in anhydrous CH2Cl2 (2.5
m.) was cooled to O d treated with chl oroacetyl
chloride (40 ng, 0.3 ) tge m xture was stirred at
rt for 1 h. The nixture Was foncentr di~ 42 vacuum
pnd t he

resi due redi ssolved in .
pyrrolidone (55 ng, 0.78 mmol) a

4 h. The mxture was partitioned bet
saturated aq. NaHCO3 sol ution and th gani ¢ phase
separated, washed with brine, dried (MgSO4) and
concend) at ef)\b(3eidv@-Bueardet-pitophenoxy Jiyeidie 31 yd)propd ynyl)-2-

purified by flash. chr ra .on, silica | eluting

with 0-10 WW@&BEF&&%Q”&{'@% }-rarbe ®conpound

(40 rrgwoﬁﬁg@ 6%4§2$!®W4@i&0ph&idx9%iﬁﬂ?@@pﬁ@-2-@&l%nhe
.50 (d, 1H, . J6.1

(13?54111 mopgund Acpt Example 39&%@%@1%1)%33 d@%ﬂvﬁ%ﬁ Cla (5 mL),

5 8 royeadh b fuobbiu) ugofutyBh 3¢ mido S angridine (15 L,

- 1. 63 .9 mdricl). ; THeSEAEE6H mixthm vBO Sti2ed =t . Afkdr + h, fhe nhipdureOwas treated
5 (i BEN R 1L, 00 FRPO RSl A T ldiny ythypyoljdone

Y1) - 2¢A186cH, BY kg0 b 20 iniind]) Mld)sered art fe 15 A0 The nixtiR was then diluted

itle compound was prepared by the reduction .of
N- (03,_ (witg%lhpbdﬁ@, : wapshed with 1 M NaOH and brine, dried (MgS04) and

nitrop Vi gl N3z r ) i ol i
"1 eI N o T R d by s
si m | achrématbpmphyoin StieygeEelofingcisn{ile YBMeOH HGHI: to give the title

ol ) comu A e e e et L B I tH0:8) €65 s, 1m0, 8.0

reacti %gﬁ%vwé lBaUlz)28%1 gmz 1] L2isHy, 108/HA)8.16 (d, (B 417.7 Hz), 7.52
930?. (ESP): mlz 31924 %’M+ H) t
15 (dd, 1H, J= 8.3, 8.8 Hz), 7.05 (d, 1H, J= 6.1 Hz), 4.11 — 4.06 (m, 2H), 3.99 -3.95
(m, 2H), 3.76 (s, 2H), 3.16 - 3.11 (m, 2H), 2.57 — 2.48 (m, 2H), 2.43 - 2.41 (m, 2H),
3.36 — 2.34 (m, 2H), 1.90 — 1.86 (m, 2H), 1.76 — 1.62 (m, 3H); MS(EST"): m/z 468.27

M+H)".

rt for
Et OAc 10 and

t—l-.: ZI

(:N 0
s F NH,
O
\
R I\

g

20 N
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F) 1-(3-Fluoro-4~3-(3-(2-(pyrrolidin-1

yl )acetam do)prop | -ynyl)pyridin-4- 5

yl oxy) phenyl ) - 3- (2- (4-fl uoropheuyl ) acetyl)urea,

di hydrochl oride salt (002131 The title conpound was
prepared from N (3-(4-(4-am no- 2-

f1 uorophenoxy) pyri di n-3-yl ) prop-2-ynyl)-2-(pyrfolidin-
1-yl ) appt anisylav fro0ffiuordpRenoxpiridini3 pebplblyagn-2-

of 2-(4-fluoropheny )acetyl i soC anate in toluene
( Compound P wtﬁmbwbnef&y i -varbpxpmisle) using

THE ( Oygp
of E§< glésmﬁ'ﬁg pr%uct mfgﬁ%u” 5{@8 E pdrHeggFET Sr3ate
HPLC (Mruﬂrm@pheﬁbw)ﬂwﬂuﬂ-ghpmpﬁtwbﬁdgmdﬂmﬂ edmethyl)pyrrolidine-

\é\gﬁc;;?%%‘?g ﬁp@xce%gqém%ggﬁrochl ar i.€ %&b&q@waOfExample

title SOUPRIFHpowad, mgm 6132@ maﬁ,nade:le(wshigpms ailrhél). The product
1H NVR_(DVBQ-d6) S 11. (s, 1H), 10.62 (s, . 111
10. 09 € m&i’i‘;’)wsebfa@eqw g sflowayl whachgwas used ¢ stﬁte subsequent

TP, B %z
56Hz)405(d 211, J= 5. s,
1 358 i s e b

( M+H) +. Exadipb&aﬁﬁdo)ﬁ@ f—ynyl)ﬁrrl’dni(#ﬂ&y)ﬁhe?@l)&-(z-(‘t-
1{ 3- Fluoro (3 (3 ﬁ ydr or, plperldln -yl )acetam d
0) pr op- | - grﬂ qIy acetyl)urea, di ydrochlonde salt

it oxm@m itk odufiohhdl A ORIENG ¢ N%.&N%gﬁ@-@-mno-z-

d|hydrochlor|de salt 113
Afluorophenoxy)pyridin-3-yl)prop-2-ynyl)-2-(pyrrolidin-1-ylmethyl)pyrrolidine-1-

LT e AN
isocyanate in toluene (Compound D of Example 11, 0.37 mL, 0.11 mmol) in the same
manner as in Step D of Example 33. The product was purified by preparative HPL.C
{Column B) and converted to its hydrochioride according to Step C of Example 43 to
give the title compound (10 mg, 25%) as an amber colored oil. 'H NMR. (DMSO-ds)

20  611.06 (s, 1H), 10.60 (s, 1H), 9.56 (s, 1H), 8.58 (s, 1H), 8.38 (d, 1H, J =5.6 Hz), 7.80
(dd, 1H, J = 2.6, 12.7 Hz), 7.42 (dm, 1H, J = 10.6 Hz), 7.38-7.31 (m, 2H), 7.30-7.25
(m, 1H), 7.20-7.10 (m, 2H), 6.69 (d, 1H, /= 6.1 Hz), 4.26-4.12 (m, 2H), 3.79-3.69
(m, 3H), 3.56 (s, 2H), 3.31-3.18 (m, 2H), 3.17-2.93 (m, 2H), 2.14-2.02 (m, 4H),
2.03-1.76 (m, 5H), 1.71-1.61 (m, 1H); MS(EST): m/%z 617.20 (M + H)".

25
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[00214] The title conpound was prepared from
3-(4-(2-fluoro-4 5 nitrophenoxy)pyridin-3
yl ) prop-2-yn-1-am ne (Conpound A of Exanple 36,80 ny,
0.26 mol ), 4-hydroxypiperidine (79 muol, 0.78 mne!)
m d chl oroacetyi chloride (40 ng, 0.36 nmmol) in the
sane manner as for Step D of Exanple 42. The residue
was purified by flash chromatExpmpagSon silica gel
eluting with 1-3 %I\/p@—| 1 CH2C12 to give a white foam
(40 ng, 369 . 1H NWVRI( 5) S 8
(d, 1H, J 10 = 5.5
Hz), 8.18-8.12 (m : 755-

1H

1H, J= 6.0 Hz), 454( |) .286( ST
S,

J= 6.0 Hz), 3.43-3g
2.64-2.58 (m 21!), 2.12-4.05 (m 21!),1.67-1.61 (m
|5 mz 429.18 (M- H)+.

OH), 1.44- 1.36 (m 2H); M

HO O N ‘v

(3 (4 RGN i i Ly ompprgrL-ca gy Eidindgpiosy) -
nyl ) - 2- ( fuohsphenyly-f+(R¢4-Miorophepyl)metlyuria) ditrildorohedtic acid salt
The title conpound was prepared by the reduction
N-(3-(4-(2-fiuoro-4-

ni trophenoxy) pyri di n- 3-y prop 2- z 2 p(cg@ hydr oxypi p
erldlnl-yl)acetamde(S 200 in a
manner simlar to that Ie 35 using
Fe (powder, 67 ng, 1.21 N C (128 ng, 2.42
mmol ). The product (30 n” 1 | obt ai ned as a

yell ow oil which was used direct ¥n the subsequent
step. MS(ESf: mlz 399. 27(M+Hf -114 O

1- y (() 5°> A)uor Epietr Bt 3- @A HoNIpRekdx§ ) pyritin s )yanR AR
[
ynyl )IO E@i&?@ Symrtere,of Arfipese-4nitephepokyntriadppwising Koswound A of

Zlo) ur BRampldi3dyHoaRH |004&I :&%ofj %t:- ?ﬁ%é%aﬁh@%tm‘i nf, 0.84 mmol),
npound was prepar ed from N
tri-n-butylamine (0.21 mL, 0.92 mmol) and DMF (2 mL) was degassed by
vacuum/argon purge and then treated with Pd(OAc), (17 mg, 0.078 mmol}). The
mixture was heated at 100-130 °C for under argon for 45 min, then the mixture was
cooled to rt, partitioned between EtOAc and saturated aq. NaHCO; solution. The
phases were separated and the EtQAc extracts were washed with saturated aq.

15 NaHCOs; solution and brine, dried (MgSO,) and concentrated in vacuo. The crude
product was purified by flash chromatography on $i0; eluting with 0-20 % EtOAc /
CH,Cl; to give the title compound (118 mg, 78%) as a pale yellow oil which
solidified at room temperature. 'H NMR (DMSO-dy) § 9.02 (s, 1H),849(d, 1H,J =
5.5 Hz), 8.46 (dd, 1H, J =2.5, 11.7 Hz), 8.21 (dm, 1H, J = 9.2 Hz), 7.74 (d, 1H, J =

20 16.3 Hz), 7.65(dd, 1H, /= 8.1, 8.6 Hz), 6.95 (d, 1H, J = 6.1 Hz), 6.77 (d, 1H, J =
16.3 Hz), 1.47 (s, 9H); MS(EST): m/z 361.15 (M + H)*.
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f I uor ophenoxy) pyri di n-3-yl ) prop-2-ynyl)-2-(4-hydr oxypi
peridin-1-yl)acetam de (25 ngy, 0.063 mmvl) and 0.3 M
solution of 2 (4-fluorophenyl)acetyl isocyanate in

tol uene (Compound D of Exanple 11, 0.40 ni, 0.12
mol ) using THE (0.5 m) in a manner simlar to that
of Step D of Exanple 33. The product was &grifi ed by

preparative 10 HPLC (Col unm B). P20n
contai ning the product was treated excess 1 N
hydrochl ori c acid, concent®tt ed d ophilized to
give the title conpound %9 as a pale yellow
solid. 1H NVR (DMSO-4) 611.08 ( 11), 10.64 (s,

111), 9.83 -9.72 (m 111), 9.25%9.20 (m 1H), 8.66
(s, 111), 8.45 (d, 111, J =6.1 Hz), 7.83 (dd, 111,/ =
2.0, B}.2 E&)}S-(#(?AEhrprt&s-néMPMQﬁ)Pynﬂm-3-vl)&WPﬁ?°ld

3 ob, é&ﬁiﬁ( d@%ﬂl Bugl 5’5"‘2521@%“?‘(%11%53&?)&@ mylz)&ﬁ‘grlate ais

3. 46- n@,oez(ummlzwtm’t@wahm TRA / CHO, (enﬂmad@tme(dﬂtmo

14D i £ B i o Sk e

(S) - Lfesdted WithNeH (§mf[§ at@2 MOKICL OE§,0i(15 thL) and concentrated under
ylnethyl)pyrrolldlne

car boﬁmuma) prsnd WWMSM&MMB/ EQ g5ml) and
No 1 [oRERER ) AR e gld Bihmofd 1150 R HNIER aﬁlbﬁso-&éﬁ 9.17 (s,

(S) N1E3 S 62 (R IFLD =6 GIHR), 8150 G A By J=346.i 103 D), 8.25 (d, 1H, /=9.1
AP S8 R 124 00 WA BBy 07 @ 18T =61

[ 0021%y), 6.87 (d, 1H, J = 16.3 Hz); MS(EST"): m/z 305.11 (M + H)".
3-(4-(2- Fl uor o- 4 ni t rophenoxy) pyri di n-3-yl ) pnp- 2-yn- 1-

am ne 5 (Conpound A of Exanple 36,55 ng, 0.19 mmol)
was di ssolved in CH2CL2 (5nAgok.

N o

o/l\
-

N
C) (E)-tert-Butyl 1-(3-(4-(2-fluoro-4-nitrophenoxy)pyridin-3-

15 " yDacryloyDpiperidin-4-ylcarbamate
[00222] A solution of (E)-3~(4-(2-fluoro-4-nitrophenoxy)pyridin-3 -yl)acrylic acid
(143 mg, 0.42 mmol), 4-N-Boc-aminopiperidine (Aldrich, 84 mg, 0.42 mmol) in DMF
(1.5 mL) was treated with DIPEA. (160 L, 0.92 mmol), and TBTU (160 mg, 0.50
mmol) and the mixture stirred at rt for 2 h. The mixture was diluted with EtOAc,

20  washed with saturated aq. NaHCOj3 solution and brine, dried (MgSO,) and
concentrated in vacuo. The crude product was purified by flash chromatography on
silica gel eluting first with 30-100 % EtOAc / hexanes then 5 % MeOH / CHyCl; to
give the title compound (110 mg, 54%) as a light brown solid. "H NMR (DMSO-ds) 8
9.15 (s, 1H), 8.48 (d, 1H, J= 5.6 Hz), 8.44 (dd, 1H, J=2.5, 10.5 Hz), 8.18 {d, 14, J=

-119 -



treated with 4-nitrophenyl chlonfomate (0.38 ng; 0.19
mol ) and pyridine (15 L, 0.19 mmol). The reaction

m xture was stirred at rt. After 1 h, the m xture was
treated with Et3N (30 nL, 0.20 mmol) and
(S)-(+)-1-(2-pyrrolidinylnmethyl)pyrrolidone (Aldrich,

32 ng, 0.21 mmol) and stirred at rt for 15 h. The

m xt u9e He)s7.69ah 1H J et163 He), 768 (ddCHICI 2 3(6:8.6rH2), 7.50 (4, 1H, J=

Concentr A v, Bt 25 g, B2 (B 1Y 2 GBR i m 2, 355

r .elsi du@,._wf@,rmt),! 9‘.2‘09133.?% (1%1 %ﬁ&wmmamgmphaz o171 (m, 2H), 1.34—

SIlICa e el uting w - 0 (S

the t itel8dm, eBhdeilia EDMMESH oy %@-&é‘ %ﬁé&ig%—r m/z 487.10
(

NN;&(%WWS 8.65 (s, 11), 8.49 (d, 1H, J= 6.1
Hz), 8. 41(dd,”1H, J= 2.8 Hz, 10.5 Hz), 8.16 (d, 1H, J=
7.7 Hz), 7.52 15 (dd, 111, J= 8.3, 8.8 Hz), 7.05 (d,
111, J= 6.1 Hz), 4.11- 4. Ofydet 211), 3.99-3.95 (m

211), 3.76 (s, 211), 3.16-8. 11 (m 211), 2. 57- 2.48
(m 211), 2.43-2.41 (m 1 3. (fn 2H),
1.90-1.86 (m 211), 1.764]. (m MS(ESr): mz
468.27 (MrH. NO Ixl F~NH2 N9 NHO~ 20 N-116
B) (S)-N-(3 NN
(4-(4- Am no- 2-fl uor ophenoxy) pyrlldlp 3-yT) prop-2-ynylr2
- (pyrrolidin-1-yhnet hyl)pyrrolidiNhe- 1-carboxamn de
0021 The title c Was ared b he. ;.
Ee ducﬁ?l)on §)§Wﬂ;€ - _mmo-pi-ﬁﬁoropgen&yh)y%dm-}
f 1 uor o- 4- nighk Yidyd-4 SdarBaniate pr op- 2- ynyl ) - 2- (pyr

¥ aﬁgﬁpﬁﬁyrrolﬁdi ne- 5 1-car oxarric%(z (5Ob 113
md0 0.180228hp| Thejtitlegompavash was nrenaged by, ?WQ’E“RP Byyept-butyl 1-(3-

rolidin-1 -ylne

of Ex X IS 2R ; i 100 mg,
NH4CL ﬁ%ﬁ#ﬁﬁiﬁ&ﬁ%ﬁﬁ)@ﬁ%E"gr‘)%‘a’??"f’?%%‘“ﬂng?*%%mm( e
was olft2ii mmdl)dsa maypmsdr |somilasitd thahof@tena of Bxaseplel 37 veing fje powder (35
inthe s equ t STIIN :
10 0 Ty paD At a8 w3 gl B it O id 55) wes obtaned
yl et rh!élali%ﬁtf Hrowh chliiewlich was used directly in the subsequent step. MS(ESL): m/z
car boxani E@gr?&- | -yuyl ) pyridin-4-yl oxy) phenyl ) -3-(2-(

415¢ | f57dp acetyl )urea, dil-ydrocbloride salt
NHBoc
jgr\mm@
\ o 0 © c

E) (E)-tert-Butyl 1-(3-(4-(2-fluoro-4-(3-(2-(4- _
fluorophenyl)acetyl)ureide)phenoxy)pyridin-3-yDacryloyl)piperidin-4-
20 ylcarbamate
[00224] The title compound was prepared from (E)-fert-butyl 1-(3 -(4-(4-amino-2-
fluorophenoxy)pyridin-3-ylacryloyl)piperidin-4-ylcarbamate (42 mg, 0.092 mmol)
and 0.3 M solution of 2-(4-fluorophenyl)acetyl isocyanate in toluene (Compound D of
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[002191 The title conmpound was prepared from
(S)-N(3-(4-(4-am no- 2-

f 1 uor ophenoxy) pyri di n-3-yl ) prop-2-ynyl )-2-(pyrrolidiu
1-yl met hyl ) pyrrolidine-1- 15 carboxam de (36 ng, 0.057
mol ) and 0.3 M sol ution of 2-(4-fluorophenyl)acetyl

i socyanate in toluene (Conpound D of Exanple 11,037

m., O. 11, 0150 i) ®. mol)fmﬂ&ﬁhnﬁ%mﬂhrﬁiﬂﬁtﬁ&épDofExamplc
Exanpl e 33. The product was_ purified by prepa atlve

HPLC 33colibgsrmdeypraduet wasmdaqrbednte silicaed! gad B
accor di Og,%mm;%g it R ﬁrbe@{ FMROAY 4 @i hﬁe fnb&ﬁ%zo mg, 33%)

compound 25% as an anber col ored oi |

( DVBO a34)wisi® sslid, 1 FDBMRs (DMISID-d:p5 60.05 &5, 150,100, 59%(s.561) 8.03 (s, 1H),
s 535, e fak gl a1 Al [ Bp 0235
7 38 74}3}17 gmgglal(ﬂg), 2H|7_| 63&(21, 35, J £ 811 Hi)j 6.63 @, 35K, :MSJs Hz), 4.31 (4,
Do Sk = 154 Hoiay 19, BE /{2 1258, 5146, 20y 3 s 458 11D, 3.22-

gw171%7?33(_{:§, 2%4236%2 7(5'1‘!: 2?;[}19 37 9ﬁ§”1h2716grd {th, 2H);

H) +. @fb@’@@ﬁﬁé%+HNH2FN~NNQ|OO/F 0

10\ i N(E-1-(4-(3-(3-(4-Am nopi peridin-1-yl)
-‘oxoprop-I|-enyt) pyridi n-4-yl osy) - 3-

f 1 uor dnhenxEH%t«M%Ammﬁp&m*Dmetqtbbmm&snyl)pymdm-yloxy)—

d|tr|fluoroaﬁet|c aci

( L) tert Bul‘%/ gorc)g f“fl)??f E?ﬁ%ﬂgrorop enyll)acetyi)urea, dltl)lﬂuoroacetlc acid

ni t rophenoxykpyri di n- 3-yl )acrylat e [00220] A m xture

of 4-(2=fl uoro-4-nitrophenoxy)-3-iodo yrldlnc
(@m@%mmmmﬁmMﬁm{mmﬂﬁz{-

15  fluorophenyl)acetyl)ureido)phenoxy)pyridin-3-yDacryloyl)piperidin-4-ylcarbamate (15
mg, 0.024 mmol) was dissolved in anhydrous MeOH (0.5 mL), treated with 4 M HC1/
1,4-dioxane (1.5 mL) and stirred at rt for I h. The mixture was concentrated under
vacuum to give the crude product which was purified by preparative HPLC (Column
A). The fraction containing the product was treated with excess 1 M hydrochloric

20  acid, concentrated and lyophilized to give the title compound (8 mg, 44%) as a pale
yellow solid. "HNMR (DMSO-ds) 8 11.07 (s, 1H), 10.61 (s, 1H), 9.10 (s, 1H), 8.44
(s, 1H), 7.91 (m, 3H), 7.86-7.69 (m, 2H), 7.55-7.28 (m, 5H), 7.23-7.08 (m, 2H),
6.80-6.72 (m, 1H), 5.61-5.33 (m, 1H), 4.45-4.20 (m, 2H), 3.74 (5, 2H), 3.39-3.07 (m,
2H), 2.82-2.68 (m, Ii-I), 1.91-1.51 (m, 2H), 1.50-1.15 (m, 1H); MS(ESI): m/z

25 536.16 M +H)".

w\
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Exanpl e 33,150 ng, 0.42 nmmol), tert-butylacrylate
(Aldrich, 107 nmg, 0.84 mol), 10 tri-n-butylam ne
(0.21 nmL, 0.92 mmol) and DMF (2 L) was degassed by
vacuum argon purge and then treated with Fd(QAc)2 (17
ng, 0.078 mmol). The m xture was heated at 100-130 C
for under argon for 45 mn, then the m xture was
cooled to rt, partitioned bet Ersumplid8\c and sat urat ed
ag. NaHCO3 sol ution. The phases re eparated and
A 1t

by fl ash chromatogr“!aph RON
EtOAc / CH2CI2 to give t
78% as a pale yellow oil i£h solidified at room

tenperature. uH NVR (DVBO-d#) 39.02 (s, Iii), 8.49 (d,

1102 el utlng W|th 0-20 %
ytl e conpound (118 nmg,

1H J = - dink-4-41 eyBB-(2-(4-
(din, 111'%33_ 9.2 ﬂé %%ﬁmﬂﬂﬁ)ﬁn 17ycbliy)ph yBB-2-(

7.65 (dd, 111, J= dimprophegyhacetylares dilyyd r%‘rlmi
Hz), 6.77 (d, 1H J= 16.3 Hz) 1. 47 (s, 911);
MSCES14): mz 361.15 (M+ Ht -118 N2 F~-ON O\ O/ |

\ i N B) NG,
(BE)-3{4(2-Fluoro-4-nitr ) ;@yl)acryllc
acid [00221] (E)-tert-B - o

4-ni trophenoxy) pyridin 3-Yyl) e (115 ng, 0.32
nol ) was treated vvlthllTFA/I Cl2 (6 n) and
stirred at room5 tenperature fo #51 The m xture was
concentrated under vacuum and the residue treated
with Mg()—| (25(2¥(ﬂ9(2—<ﬂlcbrﬂ-dMiHthéndinﬁr(le&3m!)etml)pyridine

concen f a‘%nder q@%&?ﬁpﬁ%sﬁﬁ% x@g%&&%%dﬂe E(E‘ompound A of

r econ%bﬁtssoso V@14 Bﬁndl) idd@-&ﬁfﬁ@rwﬁdnﬂﬁﬂiﬂmbﬁ‘? i) 0.54 mmol),
NMVR ( DVBO- d& 62 (d, 11i

HAP, SHBO(1(mk) @I.llEtsl*j El lszwaq@ggsspﬁ yy vagusm / @&o;ﬂqrge pnd treated in
5 1 g Cur’ pld o o ngh) A phR) P01 thel 01409 o] o mixture

8.1, 1R 9E6 1H,’~ J=
16. 3 hizas heﬂﬁﬂ HI0 °C: 45r¢mu®@,&oglti(Mand between EtOAc and saturated

sodium bicarbonate and the FtOAc phase dried (MgSO;) and concentrated in vacuo to
give the crude product. Purification of the residue by flash column chromatography

15  on SiQ; eluting with 0-1.5 % MeOH / CH;Cl; gave the title compound (42 mg, 89%)
as a brown solid. 'H NMR (DMSO-dy) & 8.91 (s, 1H), 8.60 (d, 1H, J=4.5 Hz), 8.45
(dd, 1H, J=2.6, 10.7 Hz), 8.19 (d, 1H, J= 9.1 Hz), 7.86-7.83 (m, 1H), 7.66 (dd, 1H,
J=87, 8.7Hz), 7.57 (d, 1H, J= 7.6 Hz), 7.45 -7.42 (m, 2H), 7.14 (d, 1H, /= 4.5 Hz);
MS(EST): m/z 33620 M + H)".
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NHBOc F-NOZ N O\ O/ I \ i N O (E)-tert-Butyl

1{3-(4{2-fluoro 4-nitrophenoxy)pyridin-3 15

yl )acryl oyl ) pi peridi n-4-yl carbamate [ 00222] A sol ution

of (E .3{4 (2-fluoro-4-nitrophenoxy)pyridin

3-yl)acrylic acid (143 ng, 0.42 mol),

4- N- Boc- am nopi peridine (Aldrich, 84 ng, 0.42 mmol) in

DI\/FI ) ®). 5dBLBlum54-(630-ﬁ%:?ﬁgiﬂ-glyl)Elh?Eﬂl )pykEdini4-ylox¥)Benzenamine

nmol ), and TBIU . 0.5 apd,t 1 Xture

stirr 48021 rtmd’f'l%f"ﬂgg%w‘?ﬁ %%E%FT(%{E%%T il

Et CAc 'ni%h\é@cﬁ@ﬁﬁﬁ&intﬂ;ﬂ?éﬁjﬁﬁ(gfaﬁdﬁﬁiﬁo Nat0080 Sethely indimanner similar
an

and brine, dried A concentrated jn vacuo.

The crtoiat of SoniE of BEampinas fa give By S0 SURPIASAR FiZg A v soid.
inlg [ ' jrt+.st with 30- 100 % Et QAc |

ﬁgéaﬁle”éﬂ‘@ﬁ'e’b’z?%bf%%ﬁ&ﬁf%cg to give the ti tICe

conmpound (110 ny, 549% as a light brown solid. 1H NWR

DVBO- (6 15 .48 (d, 1 T,

5. 40 (90, Tesisrs-£0-grlbiriyy bt hpvHiRGrblhgheny)-0-4-

56, B8 ) 6 07 (o 11

J= 5. d09328] ¢ Thsdfitleompynd was prepgrgd,ffom ﬁ?félf?ﬂtégz'@?iﬁfdm‘}

2Hh, i "y ] son of

o . SEbormeinfit fihops ol B3 gz i) g o Msolutone

211), 2(43ffucgephestlpcetyidsaesannte intpmened CompoundDof Example 11, 0.50

ﬁlg)o :- Fx':]ﬁﬂ; (bgg %ﬁ%_ﬁ%%&a@%r&%%&; Eﬁ%@hﬁhﬁ Step Dids E%EIE B Purification of
( 4- anitheredetionunikmpdieyfiasy chiomatigraphy on SiO; eluting with 0 - 100 % EtOAc/
yl)ac réﬁfdﬂ %apvle g(ivrhiitg isgl_id4\_v1\1/.£cﬁ %frag gorg%/teged to the hydrochloride in a manner
15  similar to Step D of Example 33 to give the title compound (19 mg, 60%) as a white
solid. "H NMR (DMSO-ds) § 11.07 (s, 1H), 10.61 (s, 1H), 8.79 (s, 1H), 8.63 (d, 11, J
= 5.6 Hz), 8.47 (d, 1H, J= 5.6 Hz), 7.89 — 7.86 (m, 1H), 7.83 (d4, 1H,J=1.5,12.7
Hz), 7.67 (d, 1H, J= 7.6 Hz), 7.47 — 7.43 (m, 2H), 7.39 — 7.35 (m, 1H), 7.30-7.27
(m, 1H), 7.20 — 7.16 (m, 2H), 7.14— 7.10 (m, 1H), 6.77 (d, 1H, J=5.6 Hz), 3.75 (s,
20  2H); MS(ESIY): m/z 485.17 M + H)".

Example 47
H
F NN
N b
) Oﬁ 0 mF
™
S =
P

1-(S-Fluoro-4-(3-(2-(pyridh—S-yl)ethynyl)pyridin-4—-yioxy)phenyl}—3—(2~(4—
25 fluorophenyDacetyl)urea, dihydrochloride salt
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10 [00223] The title conmpound was prepared by the
reduction of (E)-tert-butyl 1-(3- (4-(2-fluoro
4-ni trophenoxy) pyri di n-3-yl)acryl oyl ) pi peridin
4-yl carbamate (100 ng, 0.21 mml) in a manner simlar
to that of Step E of Exanple 35 using Fe powder (55
nmg, 2.7 mol), NH4C1(280 ngy, 5.3 mmol). The product
(90 nmg, 95% was obtainedy as a |iGhi Lot solid
whi ch was used directly (#n7ijt he subse
MS(ESr5: mz 15 457.18
I/ F O/ 1 Vi NE (BE-terXx
1-(3-(4-(2-flnoro-4(3-(2-(4
f 1 aor ophenyl ) acetyl ) urei do) pheno ridin-3-yl)acrylo
yl ) pi peridin-4- 20 ylcarbamate [002241 The title

(1: 0 Erg 0 l(m)j \Qm(zp(nquanmomo@ﬁ)mmpyrmmwm ethynyl)pyridine

-(3-(4- m no- 2- . X .
f1 uor oéﬂ%?r?gx y AR of Sy ARiEoRien e P igdopyEdpe (Gpppound A of
amat e ¥hénpld33, 30282 0T ehniol) AR -Bthenyibyridline! (5D frp00.54 mmeol), THF (1

2- (4-fluorophenyl)acetyl isocyanate 1 n tol uene

( Cénpouhiang BN (11 mb) waedagresed by vacyumd apgon Ryrge agd figgfpg in tum with

IS O Sp Ot Bt e e s
B e B b
i 1 o et papar e iR R oS R Siguradff o

(s, 1H)purffic@@or 6f thdihidusbBildR chfbmaidgraphy on3i6, ating with 0-1.5 %

7.82-7.74 ZH)y, 7.47 (d, iH J = 15 , .
7. Un- Ns@f’&fﬁﬂz@')ﬁve ﬁ%l(crp@'gom (33 me. ’7%@%%{9@@% 'HNMR

= 8. i _ N : ’ _
3:13?7@5@%?9%??8-%? & iﬂ" %ﬂ%ﬁ‘;ﬁwy)a 3§4577f1&“( 2?*)’28-4%‘% 1H, J=26,
3. 56- 31017 He)y8. 181, 118.J229.2 Bz, J.90r(e, 1H)J = 2.2880).77.6%(dd, 1H, /=8.7, 8.7

ﬁ,g‘( égblP}z),lszlg gécggg_,z -Z% ’df(qlw' g1 ;j,%)f; _7.1?8'5,’ 1h, 32 &6 2. WS @S mz 33619
M+H)".

N-NO\ O | O

15

B) 3-Fluoro-4-(3-(2-(pyridin-3-yl)ethynyl)pyridin-4-yloxy)benzenamine
[00230] The title compound was prepared from 3-(2-(4-(2-fluoro-4-
nitrophenoxy)pyridin-3-ylethynyl)pyridine (30 mg, 0.090 mmel) in a manner similar

20 to Stcﬁ E of Example 35 to give the title compound as a brown solid (25 mg, 93%).
MS(ESI): m/z 306.20 (M + H)™.
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N~

E} 1- (4- (3{3-(4- Am nopi peridin-1-yt)-3-o0zoprop-I|-enynp

r n- 4-yl oxy) -

-fl uorophenyl ) -3-(2-(4-fl uorophenynacetyl)area,

ditrifluoroacetic acid salt [00225] (E)-tert-Butyl

(4-(2-fluom4-(3-(2{4 15

r o@Eenwgﬂafhbwgﬂ&gawa@mm%wﬂyﬁdilﬁ)—subrwmmayl)-s-(z%
eridin car bama was

di ssol ved it a%“fk'%é'ﬁ"dﬁgdfﬁ%l“ﬁ Sl ed wth 4 M

HC / [o#23kidi qrmme &olnp’imﬁa);vaaﬁ@pa&&d ﬁbﬁcﬁ-ﬁﬁorw-(ﬂc(!}@yrmm

The m Xturé was concentrat ed under vacuumto_ give

c r u d e Jé}eguuzlap {ears)bsnaeppming (%%/mg,r%alamovénﬁﬁédﬂ solution of

treat ed V\Aﬁol?fogﬁ%ggw ﬁ?%%ggﬁoorl C ZWMEME 11,0.50

conc el 0. timamd) ibpopdines smdartto StppV of Bxamyple B3 Purification of the

o g e B e b A SN o100
5. 44 BOAIORCE e it b%léd M;vzs 6Shvéried @Hhe hydrochloride in a
i H)S Weé@ggl%{%m D of Exemple % tc( ﬁ]ve gqq)tlﬂegonpgo@& mg, 38%)asa

(2;]90 , ’%s'ﬁhﬁ.hlﬁﬁl\/m%%(%i@%,\% A%, () 9.55%(s? i'ig)ls% (5 11D, 874 @,

1-
i di
I
r
(3
| uo
~ip
S

so- |
+ H) +. 1IH,124 1.5 f.60 @4, LN 5.6, &1 82),1845 (@ IEL.L‘-zthz)J\TQS(d, 1H,J

>1,|{ > gl) ;23};,{}{@ é{ I 5@%’#@ YZ’%Q&?’ ﬁf 241%s, 280,736 - 7.34
di hydr@g iy 7. te(ddatl, b=~ 818, 8.0lHz), a8 (d, 1H, J=5.5 Hz) 3.74 (s, 2H);
MS(EST): 485.13 m/z.
15
Example 48

O
/Br

N

Ho N7y
N-(4-(2-Aminopyridin-4-yloxy)-3-fluorophenyl)-2-bromoisonicotinamide,
trifluoroacetic acid salt
20

A) 2-Bromo-isonicotinicacyl chloride
[00232] A solution of 2-bitomo-isonicotinic acid (Lancaster, 70 mg, 0.34 mmol) in
thionyl chloride (1.2 mL) was heated at reflux temperature for 1.5 h. The mixture was
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A 2 (2 (4 (2 Fluoru

4- ni trophenoxy) pyri di n- 3-ynet hynyi ) pyri di ne [ 00226] A

m xture of 4 (2-fluoro-4-nitrophenoxy)-3-iodopyridi ne
(Conmpound A of Exanple 33,50 ng, 0.14 mmol) and
2-ethynyl pyridine (Aldrich, 57 ng, 0.54 mmol), 10 THP
(1 m) and Et3N (1 nl) was degassed by vacuum / argon
pur ge <omdentratedtand thereradgrpmoduict of mmlsnglwmmzlmwasused

ﬁggt éﬁ%ﬁé@%&&%ﬁ@gﬁv@ thﬁégg‘%}é%m par P'mt T(f)ﬁcrag b\gf\?veen

Et OAc anpl saturated sodi um bi carbonate and the Et OAc

Phe: orilbe HYShiamipOmfinac g o Tterephaaiibraoonicotinamide
flash rgmtsag]l TH (b AOreABRY widaddBd Peéldticd oft 48%2“

0-1.5 % M /| CH2C12 gavethetltle conpou

899 Buorephspexppysidine-amige (frmpeynd @ ofbxagwl @1‘5 (78, mg, 0.32 mmol) in

10,7 1R Pt o ad e gibon el ) e ey e vas

7.66 (wugentatcd and theSesiduesvas prirified Fy prepdrative HPLQ to gbign the title

) ety 5B i A 8, 0 1.

- 132 Bk 1 862(d,1HJ SOHz)Sl‘J’(s11-1),789—804(113,4H),771(d,1HJ 8.8

3-F 24pyri di n- 2- thynyl) d
pencorih 331 DBaBY P €Tl bR AU SasTr falh b =22 oy

from
nitr oé%g ox[%ré/)%r@g’:#r? SM;}I ﬁt hynyl ) pyri di ne (30 ng,

0.090 mmol) in a manner simlar tothat of step E of

Exanple 35 to glvethetltle (20 ng) as a

brown solid. 5 MS(E811): n12 H)+ C)

1(3- Fl uoro4

(3(2(pyr|d|n2y|)etbyny|)pyr|d| -4“&/Io henyl}3(
2- (4- fluorophenyl)aeetyl)urea,® de salt

[002281 The title conpound vas phﬁpared"'from
3-fluoro-4-(3-(2-(pyridi n-

yl ) et hynyl ) pyri di n- 4-yl ox ;- enam ne (19 ny, 0.062
nmol ) and 0.3 M sol ution gf

i R
15 HN"
N-(4-(2-Aminopyridin-4-yloxy)-3-fluorophenyl)-2-(4-fluorophenylamino)

isonicotinamide, bis-trifluoroacetic acid salt

F
m
HOLC T :

20 A) 2-(4-Fiuorophenylamino)isonﬁcotinic acid
[00234] To a mixture of 2-fluoro-isonicotinic acid (Aldrich, 423 mg, 3.0 mmol)
and 4-fluoroaniline (555 mg, 5.0 mmol) in DMF (18 mL) at rt was added NaH (500
mg of 60% in oil), and the mixture was heated at 85 °C for 75 min. Acetic acid (0.7
mL) was added to the reaction mixture and it was concentrated in vacuo. To the

25  residue were added EtOAc (100 mL) and water (20 mL), stirred for 20 min and the

- 126 -



2-(4-fluorophenyl)acetyl isocyanate in toluene

(Conpound D of Exanple 11, 0.50 nlL, 0.15 mmmol) in a

manner simlar to that of Step D of Exanple 33.

Purification of the reaction mxture by flash

chromat ogr aphy on Si 02 eluting with 0- 100 % Et CAc /

CH2Cd 2 gave a white solid which was converted to the

hydr ocdolid vred diliered awashedeith EBOAC and dniedt to oBlagpth®dedired product (600

vt vs Dofef o FhoqitR ‘Hoindd GMEB1S o 858 <. EdeGiin s0s 0

(s, 1HH, .}8==19(}&5), 15@de,§}1§3 (mb 4191-Hz)172$(§51ﬂ%+1205(dd 2H,J=82,6.0
8.47(4 1H 15) % 86 (m 1H)

1H, J—stN&SiES 373@91(4211‘1111 J= 7.6 H), 7. 47-

7.43 (m 211), 739-735(m 1H), 7.30-7.27 (m

111), 7.20 -7.16 (m 211), 7.14- 710(m 1H), 6.77(4

111, J= 5.6 Hz), 3.75 (s, 20 P oz

485.17 (M + H)+. Exanple 47 N|F/II\IT 1/~\" O F |

b 1-(3-Fluoro-4-(3-(2-(pygocdi - ynyl ) pyridin-4

yi ory) phenyl }3-(2-(4- 25 fl uorophenyl)acetyl)urea,

di hydrexhl @-(4Flusfdphenylidiino)iSoficoiilicacyl thibkidei N A)

3{2-(4 . (2- Fluoro 4-ni enox ridin-3
y|{ ) et( HMS] %’b—ggg]wrgp%g%ﬁq@)@pmaoﬁmc acid (464 mg, 2.0

(2-fl Liﬁﬁ:@r‘énﬂ'tﬂxé Bﬁﬂﬂ&/meﬁ)%w&ﬁ%ﬂ\ﬂ%@ﬁﬂﬁieﬁﬂh The
of Exarrpl e 33, ny, and

3-16t hyregation wag m@e(lmedvg vaows amh’dag cyude PrepiuEiwa lmc) dizgetly in the
Et 3N ( P@tﬁ was degassed by vacuum / argon purge and
treated i nRurn with CM (3 ng, 0.016 nmol), and

(Ph3P)4Pd (10 ng, 0.009 mml) The m xture was heated

and s 2 -G AR R INAToPPETBRE phase
dried ( Ngs@tﬂor@ﬁlﬂenﬁﬁﬁﬁﬁ%ﬂkﬁﬂnhlﬁldéac uo.

15 [00236] A solution of 4-(4-amino-2-fluorophenoxy)pyridine-2-amine (Compound
B of Example 24, 450 mg, 2.1 mmol) in 1,2-dichloroethane (10 mL) was added slowly
to a solution of acylchloride obtained above in 1,2-dichloroethane (10 mL) at ice bath
temperature with stirring. The reaction mixture was allowed to stand at rt overnight.
To the reaction mixture were added BtOAc (150 mL) and saturated aq. NaHCO;

20  solution (50 mL). The EtOAc layer was separated, dried over MgSO, and
concentrated in vacuo. The residue was purified by preparative HPLC to obtain the
title compound (69 mg, 6.3 %) as a yellow solid (bis-TFA salt). "H NMR (DMSO-d)
5 10.90 (s, 1H), 9.32 (s, 1H), 8.27 (d, 1H, J= 5.5 Hz), 7.92-7.07 (m, 11H), 6.68 (dd,
1H, /= 7.1,2.2 H2), 6.10 (d, 1H, J= 2.2 Hz); MS(ESI") m/z 217.9 M+ H)".

25
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Purification of the residue by flash chromat ography on
Si02 eluting with 0-1.5 %10 McOH / CH2Cl2 gave the
title conpound (33 ng, 77% as a brown solid. 'H NWR
(DVMSO-d6) S 8.86 (s, 111), 8.65 (s, 1H), 8.61-8.57 (m
2H), 8.45 (dd, 1H, J= 2.6, 10.7 Hz), 8.18 (d, 1H, J=
9.2 Hz), 7.90 (d, 111, J- 9.2 Hz), 7.62 (dd, 1H, J=
8.7, 8.7 Hz), 7.46 (dd, 111, Example508.1 Hz), 7.17

(d, 1H, J= 5.6 Hz); MS(ESb: mz 336.19 M+ H+ 15 N
c F/ N2 \'1 O~i NB) o

3- Fl uoro-4{3- (24pyridi n-3-yl) et hyn{ N-ORg-4-yl oxy) b
enzenam ne [00230] The title g.conmpou Q whas prepared
from3{2-(4-(2-fluoro-4-

ni trophenoxy) pyridin-3-yl)eth
0.090 mol) in a manner sim | to Step E of

Exanple 35 to give the title npound as a brown solid

(25 nmg, 93%. MS(ESP): ma 306.p0 (M+ H+. - 124 QO
1{3- Fl noro-4{3-(2- (pyri diizh- )ethynyl)pyridin 4-yl ox

y) pheny 2-(4- fluorophen acetyl)ure

2 byar SRR AinoRy il g TR < HilBoreRteay b iroche dlydropyeidine 2-
prepared from 3-f| Uor&r‘%ﬁﬁﬂwﬂrﬁtﬁr&eencaﬂdsalt

yI)eth nyl ) pyridin-4-yl oxy) benzenam ne ( , 0.072
%ﬂ%ﬂ%} 3Twrsolution oh6 Ydroafpmphnrclagrdr( 28 meed.30 mmol) and

25 Ak VSR B e SEBLEBP1141hm 02
Ex arrpl mmdb folRwadf byc{4-aninoi2-flineopheaagHpydidioe X amine (@yknpound B of

Elash O|uﬂ%?é2§ ha raghﬁﬁ?@ﬂgé%%aglutln W th l%ggn@mtart
converp@iichon &I&h@ﬂeﬂ&ﬁﬁ%&ﬁt&@y prépRativEHWIRE aﬁérﬂbd @e désfred product

Step D of Exagple 33 to give the |tIe conmpound
nol0 3804 mes 25 Ydes adichtbrowh selid (THANGH- ( [H\E% )@aﬁ 03 (d4, 1H, J

A1 pms A B
111, XA Hz), 6122)(d, TH,98- 2.0 HAHMSIESE) /2348 M *H0, (d,

1H, J=12.1 Hz), 7.47 -7.45 (m 111), 7.41(s, 211),
7.36-7.34

yridine (30 ng,

Example 51

15 HN™ N
N-(4-(2-aminopyridin-4-yloxy)-3-fluorophenyl)-2-o0x0-1,2-dihydropyridine-3-
carboxamide, trifluoroacetic acid salt
[00238] To a solution of 2-hydroxynicotinic acid (Aldrich, 42 mg, 0.30 mmol) and
HOBt (18 mg) in DMF (2 mL) at rt was added EDCL.HCI (80 mg, 0.42 mmol)
20  followed by 4-(4-amino-2-fluorophenoxy)pyridine-2-amine (Compound B of Example
24, 65 mg, 0.30 mmol), and the reaction mixture was stirred for 20 h at rt.
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(m 2H), 7.16 (dd, 2H, J= 8.8, 8.9 Hz), 6.78 (d, 1H,

J=5.5 Hz), 3.74 (s, 211); MS(FST4): 485.13 mz. 15

Exanple 48 ~N o ' e: Br F~-NN O~ HaN N

N{ 4{ 2- Am nopyri di n- 4-yl oxy) - 3-f | uor ophenyl ) - 2- br onoi so

ni cotinamde, trifluoroacetic acid salt 20 coca N Br

A) 2-Bronp-isonicotinicacyl chloride [00232] A

sol ut iParificdtion-of tleneaction nimmtei byi prepeatice HPALdEordad, the @esired product

noat e 70y dp @@P&tﬁ%'eon Morpeoolig (TR st HERIIR Do) 5859 e

was 1112§=0P?<2921H£)a%%§ (@J‘fiﬂt be 10reide EM)OﬂBE(d, @H,J 7 7 Hz), 7.75
2- br onoi soni cot i no | ori de was used

t he ndsid, 15t 7 Gt )= ?df’rt(%elnﬂ,pfmﬁ ’F Hé)at7r3@r(t: 15)-’ 8.8 Hz), 6.67 (m,

N ¢4- | gli_ QES%‘@ thf 2- br onoi
sorgn coz%n ngx%g[gég‘%lj%% t ];Iggg!\i/g@pq& due was
added a soI uti on of 4-(4-am no-2-

fl uor ophenoxy) pyri di ne- 2-am n nd B of Exanple
24,70 ng, 0.32 mmol ) in %?gfﬁﬂgi# rt, and the
reaction was stirred for 1h The react o Hn'xture was
concentrated and the residue was Burl
preparative HPLC to obtain the ti ound (75 no,
45 9% as a yellow solid (TFAzsaIt) Nl:,LHONI\/R (DVMSO-d) S
11.03 10 (s, 1H), 8.62 (d, 1 .0 Hz), 8.17 (s,1
H, 7.89-8.04 (m 411), 7. 71 11 J= 8.8 Hz),

7.51(t, 111, J= 9.3 Hz), 6. 720 (dd, 1H, J= 7.1, 2.2 Hz),

6.18 (d, 111, J= 2.2 Hz); f%SI 5 mz 403, 405 (M +

H) + - l -

N-(4-(2-Aminopyridin-4-yloxy)-3-fluorophenyl)-6-methyl-2-0xo-1,2-

10 dihydropyridine-3-carboxamide, trifluroacetic acid salt
[00239] To a solution of 2-hydroxy-6-methylnicotinic acid (Lancaster, 72 mg, 0.47
mmol) and HOBt (50 mg) in DMF (5 mL) at rt was added EDCLHCI (130 mg, 0.68
mmol) followed by 4-(4-amino-2-fluorophenoxy)pyridine-2-amine (Compound B of
Example 24, 110 mg, 0.50 mmol), and the reaction mixture was stirred at rt over 72 h.

15  Purification of the reaction mixture by preparative HPLC afforded the desired product
(125 mg, 55 %) as a beige-colored solid (TFA salt). TH NMR (CDsOD) & 8.46 (d, 1H,
J=17.9 Hz), 8.03 (4d, 1H, J= 12.7, 2.8 Hz), 7.83 (d, 1H, J=7.1Hz), 7.44 (dd, 1H, J=
8.8, 2.2 Hz), 7.33 (t, 1H, J=8.8 Hz), 6.67 (dd, 1H, J=7.7,2.7Hz), 6.45 (d, I1H, J=
7.7 Hz), 6.21 (d, 1H, J = 2.8 Hz), 2.40 (s, 3H); MS(EST") m/z 355.2 M +H)".

20
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Exanple 49 N Ol / N\ H F~-NH O\ 15 HzN ni

N{ 4- (2- Am nopyri di n- 4-yl oxy) - 3-fl uor ophenyl } 2- (4-f | uor
ophenyl am no) isonicotinamde, Ws-tritluoroacetic
acid salt HO2C I / NH\ 20 A

2- (4- Fl uor ophenyl am no)i sonicotinic acid [002341 To a
m xture of 2-fluoro-isonicotinic acid (Al drich, 423
my, 3.0 mmwol) and 4-fl uoroani Fxsmaples85 ny, 5.0 nmol)
in DM (18 nL) at rt was added NaH (500 gmg of 60%in
oil), and the m xture was heated at 85 C|for 75 mn.
Acetic acid (0.7 nlL) was added to the tion

m xture and it was concentrated in o the 25
resi due were added Et QAc (100 nL) and wa (20 m),
stirred for 20 nmin and the - F428~sdHi dCwas filtered,
washed with Et QAc and dried to ¢@ n the desired
product (600 ngy, 50% as a't ol id. 1H NWR
(DMBSO-d6) S 8.98 (s, 1H), 8.43. (s, 1H, 8.04 (d, 1H,
J=4.9 Hz), 7.69 (dd, 211, J 18, 4.9 Hz), 7.24 (s,
111), 7.05 (dd, 2H, Jr 8#HN Hz); MS(ES17 niz
233.3 (M+ )t 5 C1OC | ~ ~ ~ B)

2- ( 4- FI uor o¥H&-Amminepyridin-doxy)d-Beerpphenylsf-chlero-2-oxo-1,2-

[ 00235] A m xt ug, . , -

50411 uor ophenSiixBlonsyiding-carbozamide, triflurgacptic cid sal

nrd ) @244 hi @owlsolukibo of 2iRydrd0r-Schlowadcotiaiiaed (Alvocado, 87 mg, 0.50
refl ux_tenper e for 2 The _.10 reactio

ConcerPRDEHA HOH40 B0 BaMAIR ) ste e st EMELHGL 0 me, 068
di r ectinhol)TolidiRed BYRKI4-5hBB-2-fllorophenoxy)pyridine-2-amine Z{Cmm:ound Bof
N-(4-(2- Am nOfyrl i n-4-yl oxy) - 3-fl uorophenyl ) -2-(4-

Example 24, 110 mg, 0.50 mmol), and the reaction mixture was stirred for 72 h.
Purification of the reaction mixture by preparative HPLC afforded the desired product
10 (115 mg, 45 %) as a beige-colored solid (TFA salt). '"H NMR (CDsOD) § 8.50 (d, 1H,

J=3.3 Hz), 8.03 (dd, 1H, J=12.6, 2.1 Hz), 7.84 (m, 2H), 7.46 (d, 1H, J=8.8 Hz),
7.34 (t, 1H, J= 8.8 Hz), 6.67 (dd, 1H, J=17.2, 2.2 Hz), 6.21 (d, 1H, J=2.2 Hz);

MS(ESI) m/z 375.1, 377.1 (M + H)*.

15 Example 54
Br
| x
O NH
F NH O
S
| =
HoN"" S\

N-(4-2-Aminopyridin-4-yloxy)-3-fluorophenyl)-5-bromo-2-0xo0-1,2-
dihydropyridine-3-carboxamide, trifluoroacetic acid salt
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fl uor ophenyl am no)i soni coti nam de 15 [00236] A

sol ution of

4- (4- am no- 2-f | uor ophenoxy) pyri di ne- 2- am ne ( Conpound

B of Example 24,450 ng, 2.1 mmol) in

1, 2-di cbl oroet hane (10 nL) was added slowly to a

solution of acylcbloride obtained above in

1, 2-d i[m4b} o dmsodution®@fthydyoxsS-premotnigatiniorasid/d 4 mg @67 mmol,

ot and Kt PR 13553 el HOM G0 MR i DME Bt fo t vas addea

added @Ml((l&@m@m Saﬂﬂncﬂjifollbﬁbdabbr S ({-aidOBu@Ophenoxy)pyridine-2-

sol ution C S,...S a dried

over (?:SH’(H’O&%%(?E OA‘@& ﬂa%%\?%\%@om Eﬁﬁaf) aélg 0 mixture
puki f igd Mmgme Pipiscation dflﬂiﬁleﬂ:ﬁbhmmﬁmdﬂbyq:reparauve HPLC
corrpound (69 ny, 3% as a yellow solid (bis

sal t ) affordedihm t(tblvsmpalsqd (120 g, %%@ asa ﬂss—wigreégolgcgam salt). !

(%é) %D%Ofgf@' %72259%152%2 %%(sggﬂf f&z’ (&”i%]ﬁ)z 8615%.14 (4, 11,

MS( ES8 I 2.8Hz), B112-D446 {t, 58D+ 6.628dd, 1H7J Eﬂzﬁ;ﬁﬂeﬂﬁoﬁ Iﬁ(d;l 18,J=22
F~NH
N{4-(2Q!Z)é‘rﬁ%%§ﬂ‘a{%ﬂé?- W&)@%f@fl uor ophenyl } - 6- oxo- 1, 6
- dpghydropyri di ne-2- carboxam de, trifluoroacetic acid
salt 5 [00237] To a solution of 6-hydroxypicolinic
acid (Aldrich, 28 ng, 0.20 mméPpmPSS HOBt (28 ny,
0.21 mmol) in DM (2 nL) at rt was addgd EDCLHCI (50
my, 0.26 rmmol) followed by N -CHs
4- (4-am no- 2-fl uor ophenoxy) pyri di ge- lanfl ne ( Conpound
B of Exanple 24,42 nyg, 0.19 mol ) ¥y ang "t he reaction
m xture was stined overnighteat Lt N1 Porification of
the reaction m xture by prepar e HPLC afforded the
desired product 10 (24 ny, s a light brown
solid (TPA salt). 1H NWR ( Qj)) S 8.03 (dd, 1H, J
=12.6, 2.2 Hz), 7.79-7.36 5H), 6.85 (d, 1H, J= 8.8
Hz), 6.67 (dd, 111, J= 7.2 | 2 Hz), 6.22 (d, | H, J=
2 Hz): MB(ESI') mz 3 3WM + H)+.
N-(4-(2-Aminopyridin-4-yloxy)-3-fluorophenyl)-6-methyl-4-oxo-1,4-
_ dihydropyridine-3-carboxamide, trifluoroacetic acid salt
15 [00242] To a solution of 4-hydroxy-6-methyl-nicotinic acid (Wako, 77 mg, 0.50
mmol) and HOBt (50 mg) in DMF (5 mL) at rt was added EDCLHCI (130 mg, 0.68
mmol) followed by 4-(4-amino-2-fluorophenoxy)pyridine-2-amine (Compound B of
Example 24, 110 mg, 0.50 mmol), and the reaction mixture was stirred at it overnight,
and then heated at 75 °C for 1.5 h. Afier cooling the reaction mixture to rt
20  purification by preparative HPLC afforded the titie compound (70 mg, 29 %)asa
white solid (TFA salt). "H NMR (DMSO-ds) & 13.22 (br s, 1H), 12.53 (s, 1H), 8.47
(d, 1H, J=5.5 Hz), 8.04 (d, 1H, J=2.2 Hz), 7.95 (d, 1H, J= 8.2 Hz), 7.82 (s, 2H),
7.46-7.42 (m, 2H), 6.70 (dd, 1H, J=7.7,2.7 Hz), 6.39 (5, 1H), 6.14 (d, 1H, J=2.2

Hz); MSEST) m/z 355.3 (M + H)".

25
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Exanple 51 Ol NH F. \HO O ~ 15 H2N N

N- (4-(2-am nopyridi n-4-yl oxy) - 3-fl uor ophenyl ) - 2- oxo- 1,
2-di hydr opyri di ne-3- carboxam de, trifluoroacetic acid
salt [00238] To a solution of 2-hydroxynicotinic acid
(Aldrich, 42 ng, 0.30 nmmol) and HOBt (18 ng) in DW
(2 m) at rt was added EDCl.HCL1(80 ng, 0.42 mmol) 20
fol | owed by Example 56
4- (4-am no- 2-f | uor ophenoxy) pyri di ne- 2gam ne (Conpound
B of Exanple 24,65 ng, 0.30 mml), aN¢
m xture was stored for 20 hat rt
the reaction m xture by prepar at9
desired product (70 ng, 4%.%_.as.nn bei ge-col ored
solid (TFA salt). 1H NWR ( 6 8.59 (dd, 1H, J=
7.1, 2.2 Hz), 8.03 (dd, 1Hj, .6, 22 Hz), 7.83 (d,
1H, J= 7.7 Hz), 7.75 (dd, j1H, J= 6.6, 22 Hz), 7.44
(d 111, J= 8.8 Hz), 732 ¢tTxy111, J= 8.8 Hz), 6.67 (m

5 211), 611(d, 111, J— 22 Hz) ; I\/S(ESI4) mz 341.2 (M +
H + Exanple 52 \ GH8 2IbINNH FYNH O O\ H2N N

N-(4-(2- Amigg i ) ]
yl oxy) - 3-fl u—gp%i—hen ? n-—4 Yl‘;,‘fY) %‘g(oogpléeny? S-benzyl-4-oxo-1,4-

di hydropyri di nd@dcmaﬂﬁ@rbmﬁdutﬂﬁwbamtmmm sal¢
salt (00239] To a sol ution of

r?ydroxy 6- met hyl ni cotinic acid (Lancaster, 72 ny,
0.47 nmol ) and HOBt (50 ng) inCBVBH 5 nl) at rt was
added EDCLHCI (130 ng, 0. 68sr.nm
4- (4-am no- 2-f1 uor ophenoxy) pyrfj di
B of Exanple 24, 110 ny, 0.50~p#

m xture was stirred at rt over 72 h.
A) 3-Bromo-5-(hydroxy(phenyl)methyD)pyridin-4-ol

[00243] To a heterogeneous mixture of 3,5-dibromo-4-hydroxypyridine (2.53 g, 10
mmol, prepared following the procedure in Synthesis, 2001, 14,2175-2179) in

10 anhydrous THF (20 mL) at -78 °C under Ar-atm was added phenylmagnesium
bromide solution (11 mL of 1 M solution in THF, 11 mmol). Afier stirring for 15
min. was added »-BulLi solution (5.5 mL of 2 M solution in cyclohexane), and the
reaction mixture was stirred for 15 min at -78 °C under Ar-atm. To this mixture
benzaldehyde (2.15 mL) was added and the reaction mixture was stirred for 2 h -78°C

15  under Ar-atm. The reaction mixture was quenched by adding HOAc (3 mL) and TFA
(3 mL), concentrated in vacuo and the residue was purified by flash column
chromatography on silica gel eluting with hexane/EtOAc/MeOH // 750:250:50
followed by hexane/EtOAc/MeOH/EtsN /f 460:460:50:10 to afford the desired
product (2.85 g, 91 %) asa wi)itc solid. '"H NMR (CD;OD) & 8.13 (s, 1H), 8.04 (s,

20 1H), 7.41-7.20 (m, SH), 5.94 (s, 1H); MS(ESI") m/z 280, 282 (M + H)".

OH

Br. e

o~
N
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15 Purification of the reaction m xture by preparative
HPLC afforded the desired product (125 ng, 55 % as a
bei ge-col ored solid (TFA salt). "H NVR (CD30D) S 8. 46
(d, 1H, J= 7.9 Hz), 8.03 (dd, 1H, J=12.7, 2.8 Hz),

7.83 (d, 1H, J= 7.1Hz), 7.44 (dd,1H, J= 8.8, 2.2 Hz),
7.33 (t 1H, J= 8.8 Hz), 6.67 (dd, 1H, J=7.7, 2.7 Hz),
6.45 @, 1BiBehzyl-Sbrorigyridin-ddl(d, 111, J= 2.8 Hz),

e e

2- Am BRaRYS, '@ATIQSM)(%M Et;SiH in CH,Cl, (30 mL) was stirred at rt for 10 h. The
- 3- quoropheny ) - 5-chl or o- 2- oxo- 1, 2-

di hydrenstion miracegvas apwm@ vagyo and thpresiipe Wt putified by flash

5 k0O T%'ﬁ”@?é’é% mm;,g}p/

aC|[5d vocado sﬁf&%el@tﬂin@g’%ﬁﬂﬁxe% g in

DVF ( 606:BPO: éﬁfaﬂomwm I{fléﬁoﬁ@o Qﬂ@@aﬁordaﬂlmpure
mol ) f 0

4- (4) 4l Bt%\ﬁfdﬁ”’%?ggﬁ%ﬁgxyﬁhpyrlagl apougt of MeOH ]r:'T:‘,%Otogbtamthe

B of d@iﬁﬂﬁak@iu%ﬂ(zsii:%, ug%)es Honnesdlid, 'HNMR(®MS0k) HN.75 (br s,
m xt ure was Purificati glsthe

onct 18 B el D, Gop4dhd B 146344 (L B B 6 28 1

dqgi red product 10 (115 ng, 45 9% as a beige-col ored

solid (TFA salt). 1H NVR (CD30OD) S 8.50 (d, 1H, J=

3.3 Hz), 8.03 (dd,1H J=12.6, 2.9 7.84 (m 211),

7.46 (d, 1H, J= 8.8 Hz), HpCE. s 8.8 Hz),

6.67 (dd, 111, J= 7.2, 2.2 Hz)] 6,]21( H J= 2.2

Hz): MB(ESIt) mz 375.1, 377. DN + 15 Exanpl e 54
Br \ _O' NHF~NH O

C) 5-Benzyl-4-hydroxynicotinic acid

[00245]° To a solution of 3-benzyl-5-bromopyridin-4-ol (220 mg, 0.83 mmol) in

anhydrous THF (8 mL) at -78 °C under Ar-atm was added MeLi solution (0.61 mL of
15 1.5 M solution in THF, 0.92 mmol). After stirring for 5 min. #-Buli solution (0.5 mL

of 2 M solution in cyclohexane, 1.0 mmol) was added and the mixture was stirred for

15 min at -78 °C under Ar-atm. Carbon dioxide was bubbled through the reaction

mixture for 20 min at -78 °C. The reaction mixture was then quenched by adding

HOAc (2 mL), concentrated in vacuo and the residue was purified by by preparative

20 HPLC to afford the desired product (100 mg, 35 %) as a white solid (TFA salt). yy
NMR (DMF-d7) § 12.99 (br s, 1H), 8.69 (s, 1H), 8.28 (s, 1H), 7.35-7.19 (m, 5H), 3.90
(s, 2H); MS(ESTY) m/z 230.1 (M +H)".

D) N-(4-(2-Aminopyridin-4-yloxy)-3-fluorophenyl)-5-benzyl-4-0xo0-1,4-

25 dihydropyridine-3-carboxamide, trifluoroacetic acid salt
[00246] To a sohution of 4-hydroxy-5-benzylnicotinic acid (35 mg, 0.15 mmol) and
HOBt (30 mg) in DMF (2.5 mL) at rt was added EDCLHCI (80 mg, 0.42 mmol)
followed by 4-(4-amino-2-fluorophenoxy)pyridine-2-amine (Compound B of Example
24, 35 mg, 0.16 mmol), and the reaction mixture was stirred for 40 h at rt.
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O\ H2N N~
N-(4-(2- Ami nopyri di n-4-yl oxy) - 3-fl uor ophenyl ) - 5- br ono-
2-0x0-1, 2- di hydropyri di ne- 3- car boxam de,
trifluoroacetic acid salt -130 [00241] To a solution
of 2-hydroxy-5-brono-nicotinic acid (147 ng, 0.67
nnol Syn Comm 1989, 19, 553-559) and HOBt (30 ng) in
batfdh oﬁhe\&@a%naﬁ g8 eturcE Grepakativé MEDCragiorddd 8t desired product

nnnl) f [ owed

4- (4- 4B mgs 3 %}mamﬁ@wgwa.‘wwa@c{s&maﬂas 11,

B of 7 t ;
m xt uﬁéq@%&gﬁs& ?&éétlziﬁg{ Ft 0 ér ni z;dﬁ]f mﬁ{ﬂ F?lzcgtg%z?}%7 14,7
t he reart Hey 76 UL Joy 9. g AR 32-7. W%(thllD, 6.2 {ds, dHgJ £, 2.2 Ha),

title co ound

(TEn” S0k 1 S R ecs e, 831 Borgp i B mA%L3 av
1H), 8.40 (d 1H, J= 2.8 Hz), 8.14 (d, lii, J= 2.8

Hz), 8.12-7.46 (m SH), 6.68 iii. J= 7. 2, 2.2

Hz), 6.14 (d, 111, J= 2.2 mgﬂnmeééh) mz 419 /| 421
(M+ H+ 10 Exanple 56 H NCH3 OFzN O O~ H2N N

N- (4- (2- Am nopyri di n- 4-yl oxy) - 3f|urop en 6- met hyl
-4-o0xo01, 4- di hydropyri di ne- 3-car “Ii:b

trifluoroacetic acid salt 1p [Q02 ution of

4- hydr oxy- 6- et hyl - ni coti ni c @ u (V\ako 77 nmg, 0.50
nmol ) and HOBt (50 ng) in lA! nm.) at rt was added
EDCLHCI (130 ng, 0.68 mmolj foll owed by

4- (4-am no- 2-f | uor ophenoxyypw i di ne- 2- am ne ( Conpound

B of Exanple 24, 110 .20 mmol.), and the reaction

m xture was stirred atH owernight, and then heated

3L 75 C Toty b Bambdoplyriatitll Ry} 3o o 286l fidn1,2-
10 dihydropyridine-3-carboxamide, trifluoroacetic acid salt

NH

l
l

H3C0,C~ ~CO;CH3
A) (E)-Dimethyl 2-(3-(phenylamino)allylidene)malonate
{00247] To a solution of 2-(3-methoxyallylidene)malonic acid dimethyl ester
15  (Acros Organics, 200 mg, 1.0 mmol) in THF (2 ml) at 1t was added aniline (300 mg,
3.2 mmol) and the reaction mixture was heated at 60 °C for 8.5 h. Purification of the
reaction mixture by preparative HPLC provided the desired product (150 mg, 57 %) as
a yellow solid. 'H NMR (DMSO-dg) & 10.16 (d, 1H, /= 12.7 Hz), 8.06 (t, 1H, J=
12.7 Hz), 7.74 (d, 1H, J=12.7 Hz), 7.30 (t, 2H, J=8.7 Hz), 7.16 (4, 2H, J=7.7 Hz),
20 6.98(t, 1H, J="7.7 Hz), 6.35 (t, 1H, J= 12.1 Hz), 3.69 (s, 3H), 3.65 (3, 3H).
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20 purification by preparative HPLC afforded the title
conpound (70 ng, 29 %9 as a white solid (TFA salt).
1H NV\R (DVMBSO-4) S 13.22 (br s, 111), 12.53 (s, 111),
8.47 (d, 1H, J= 5.5 Hz), 8.04 (d, 1H, J= 2.2 Hz),
7.95 (d, 111, J= 8.2 Hz), 7.82 (s, 211), 7.46-7.42
(m 211), 6.70 (dd, 1H, J= 7.7, 2.7 Hz), 6.39 (s, 1H),
6.14 (d, 111, J= 2.2 Hz); MS(ESf+pymz 355.3 (M +

Hy+. 25 -131 Ezanple 56 H O' N.N~ENHO O~ ,
HZN ry
N-(4(2- Am aopyri di u-4-yl ory) 3 f1 &oro yt) - 5-benzyl -

4- -
0z e SR R AP s -cprbamyiae

A) 3- Hoousy 5- Tbu%l&ﬁoﬂmaﬂlﬁﬁss&dhwam Bbdveq130 mg, 0.50 mmot) in
[ 00243 To a het e eneous m xtur

3, 5- di g@‘g qglrlppéNte (%%Ing Of!t@ 60kl in oil, 1.2 mmol) and

pr gpar mﬁz&lnle

Do, ﬁg 2175-5179) 9 rffoPS B0 EA‘ odu%’%gmidmm%me’
C und@ﬂnﬁﬂtrabd@ awejuze dﬁfeﬁplﬂie paxifivationiof thiyreacticemixture by

sol uti in T 11 . .
At or Eibhabatve Biprfprdvilh e <28 eldpcichos g, IRl dya yenigy soti. 'h
(5.5 rmmf(cbﬁmmsmol(em lth%mmrmwm (aa,dm,l:re=66 17Hz) 7.57-
reaction xture was stirred f mn at -78 under

Ar - at e 3STER- PRS- Gt 1 = %%ﬁ%ﬁoeér{ﬁ»&é{)( MSJ.(ESHQP/%\%%O 3(M+H)"

adg@ed and the reaction m xture was stirred for 2 h
-78C 15 under Ar-atm The reaction m scn,rP was

guenched by addi ng HOAC (3 nm) TFA
HO.C

C) 2-0xo—1-pheny!—l,2-dihydropyridine—3-carboxylic acid
[00249] A mixture of methyl 2-oxo-1-phenyl-1,2-dihydropyridine-3-carboxylate
{70 mg, 0.31 mmol) and LiOH (40 mg) in methanol (6 mL) and water (1 mL) was

15  stizred at rt overnight. To the reaction mixture were added EtOAc (50 mL) and 1 N aq
HCI (15 mL). The EtQAc layer was separated, dried over MgSQ,, and concentrated
in vacuo to afford the product (55 mg, 83 %) as a light yellow solid. "H NMR (DMF-
dy) & 11.77 (br s, 1H), 8.57 (dd, 1H, J=7.4, 2.0 Hz), 8.26 (dd, 1H, J=6.6, 1.6 Hz ),
7.64-7.55 (m, SH), 6.88 (¢, 1H, J=7.0 Hz); MS(EST) m/z 2162 (M + H)*.

20
D) N-(4-(2-Aminopyridin-4-yloxy)-3-flucrophenyl)-2-0x0-1-phenyl-1,2-

dihydropyridine-3-carboxamide

[00250] To a solution of 2-0x0-1-phenyl-1,2-dibydropyridine-3-carboxylic acid (36
mg, 0.17 mmol) and HOBt (18 mg) in DMF (3 mL) at rt was added EDCL.HCI (45

25  mg, 0.23 mmol) followed by 4-(4-amino-2-flucrophenoxy)pyridine-2-amine
(Compound B of Example 24, 36 mg, 0.17 mmol), and the reaction mixture was
stirred at rt overnight. Purification of the reaction mixture by preparative HPLC
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(3 m), concentrated in vacuo and the residue was

purified by flash colum chronatography on silica gel
eluting with hexaneBt OAc/ MeOH // 750: 250: 50 fol |l owed

by hexane/ Et OAc/ MeOH Et 3N // 460: 460: 50: 10 to afford

the desired product (2.85 g, 91 %9 as a white solid.

1IH NWR (CD,iOD} S 8.13 (s, 1H), 8.04 (s, 20 1H),

7. 41- TafRfdedrthe 619 contpciind (32, mgl BF Yo VB aiteigs cploredelbid (PR salt). 'H

N oenMrclies i s i, B30 I Ap ey =73 21 )

Si br orm?écddgxé%!ﬁg(sﬁiﬁa r}w),zjmg (g;élﬁnw 2.%%&()3,4139 (3% IH535§ 7.2 Hz), 7.81
mmo an 1 N
vas o1y 15D 7 60736 (o B G9-660. 3 HDAG 08 Gy 16 o0t 3.55 (or s,

corscen%)ﬂ)at ] Uy gkt g resi due was purified by
flash émﬁwﬂ?%mﬂt oglgap@; on silica gel eluting
wi th hexane/ Et OAc/ MeCH // 600: 300: 50 fol | owed by
hexane/ Et OAc/ MeOH 11400: 400: 5Q; t fford an inpure
product which was triturated %%%pgggﬁa” amount of
McOH and Et20 to obtain the desiregpgoduct (255 ng,
10% as a white solid. 'H NVR ( QVBO}

1H), 8.13 (s, 1H), 7.54 (s, 111),

2.49 (s, 211). 10 DH HOCCr< Nt /o0 C E
5- Benzyl - 4- hydr oxyni cot i ni 000245] To a“sol ution
of 3-benzyl -5-bronopyri di ng4=8}l~ (220 ng, 0.83 nunol)

in anhydrous THE (8 nL) aff -78C under Ar-atm was

added McLi solution (0.6 of 15 1.5 Msolution in

TIf, 0.92 nmmol). Aftey reAng for 5 mn, n-Buli

solution (0.5 nL of 2 soNution in cycl ohexane, 1.0

ol ) WNSE iR ok Hs-Audisphehyls-6 {4 fludkophldyl)pyridyl-NV-
mn at -7 under Ar - at moﬁ'r rboﬁﬂg)i olel.?j-gquas bupbbl 3efglpy Y

t h¥bugh the reacti on oxide-amide, trifluoroacetic acid salt

S
I

P
HOLC N

A)  6-(4-Fluorophenyl)picolinic acid
[00251] A solution of 2-bromo-picolinic acid (Aldrich, 2.02 g, 10 mmol) in DME
15  containing 4 mL of 10 % aq Na;CO; was purged with Ar gas. To this mjxture was
added Pd(PPh;), followed by 2-(4-fluorophenyl)-5,5-dimethyl-1,3,2-dioxaborinane
(Aldrich, 2.40 g, 11.5 mmol) and EtOH (20 mL), and the mixture was purged with Ar
gas. The reaction mixture was heated at 100 °C for2.5hina sealed tube. Additional
2-bromo-picolinic acid (900 mg) and Pd(PPhs)s was added, and after pﬁxging with Ar
20  gas it was heated at 100 °C for 4.5 h. Trifluoroacetic acid (20 mL) was added to the
reaction and the mixture was concentrated i vacuo. MeOH (150 mL) was added to
the residue and the insoluble material was filtered, and the filtrate solution was
concentrated in vacuo. Purification of the resulting residue by flash column
chromatography on silica gel eluting with EtOAc/MeOH // 900:100 followed by
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m xture for 20 mn at -78 C. The reaction m xture was

t hen quenched by adding HOAc (2 nlL), concentrated in

vacua and the residue was purified by by preparative

20 HPLC to afford the desired product (100 ng, 35 %

as a white solid (TFA salt). 1H NI\/R (DMF-d7) S 12.99

(br s, 1111), 8.69 (s, 110, 8.28 (s, ;)g 7.35-7.19

(m 51PABVEQHHRAC £ 709:15¢E50-30yided the Zisgired preduct {10 g, 40 % based
D N _
(8- ( 2-RorBBY anE Rariad o9 & white iy rEATYG (EDHQR) § 8.01 (@, 1HL T =
d- 0a0-7A7 #iz), 294y G, GRH) 7.9 (F 18; £artoany.ie (¢, 2H, J= 8.8 Hz);

trifl tic acid salf [00246] To a solution of
4- hydlﬁlﬁ&as%sﬁ%{ﬁ tEMEEni ¢ acid (35 ng, 0.15 mol)

ang HOBt (30 ng) in DMF (2.5 nL) at it was added
EDCl . HCl (80 ng, 0.42 mol) followed by .

4- (4-am no- 2-f | uor ophenoxy) pyr i e- 2-anm ne ( Conmpound
B of Exanmple 24,35 ng, 0.16 d the reaction
m xture was stirred for 40H%Cat 'T't
Purification of the reaction m%fur reparative
HPLC afforded the desired product (35 ng, 43 % as a
vvhi t e BFA $eldiilugnphenyl)piedimio mid0-emdde 61315 (br s,

( dd, 146373%3(%“’”%&@ ‘?%%‘“'0%31 id(d;e""ﬁt{"f (f}}gs k%%nq%%a;}mom 2g)
7dglgchnd|lﬁj|CI7’Bi; (9?}%, K70 % ﬂoﬁ&%@dmzmm&cgﬁgﬁ&) was stirred af 1t
SO " or 75, (g ugation S0 i pcrsioPhA 007743 i to the eaction

Ht  Ex5iRé Sndif wis stirfd!for3 h Et"tN‘hQ)tﬁcr I@gHPUZfﬂ 5\%) and m-CPBA (0.5 g
N-(4-(2- Am nopyrl di n-4-yl oxy) | uor ophenyl)

pheny|was agdedito tefi tagation pixtus ewwuu@& a@mlght CHcls(IGOmL)

Elril)fl %B?%% Ifcfé?iuﬁeny m%ﬁ%l dg%% ona‘i‘llg:a'ndﬂle'orga'nlc

[ 0024ﬂ)yeTWas\sepaiatﬁi; driedofver MgSO, and concentrated in vacuo. The residue was
2 Rl LA L e I Sk o
vvas adpiesh c"700:240:6039 Qbith the desired product which was contaminated with m-

CPBA. This impure material was purified by preparative HPLC to obtain the desired
product (175 mg, 16 %) as a white solid. *H NMR (DMF-d7) 8.45 (dd, 1H, J= 8.3,
2.2 Hz), 8.15 (d, 1H, J=2.2 Hz), 8.13-8.00 (m, 4H), 7.45 (t, 2H, /= 8.7 Hz).
20
C)  N{4-(2-Aminopyridin-4-yloxy)-3-fluorophenyl)-6-(4-
fluorophenyl)pyridyl-N-oxide-amide, trifluoroaacetic acid salt
[00253] To a solution of 6-(4-ﬂuorophenyl)pi<l>olinic acid-N-oxide (23 mg, 0.1
mmol) and HOBt (10 mg) in DMF (2 mL) at it was added EDCLHCI (30 mg, 0.16
25  mmol) followed by 4-(4-amino-2-fluorophenoxy)pyridine-2-amine (Compound B of

Example 24, 22 mg, 0.1 mmol), and the reaction mixture was stirred at it overnight.
Purification of the reaction mixture by preparative HPLC afforded the title compound
(25 mg, 46 %) as a white solid (TFA salf). 'H NMR (DMF-dy) & 14.00 (s, 1H), 8.43
(dd, 14, J=8.0,2.2 Hz), 8.15 (dd, 1H, J=12.8, 2.4 Hz), 8.08 (d, 1H, J= 7.1 Hz),
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3.2 mmol) and the reaction m xture was heated at 60 C

for 8.5 h. Purification of the reaction m xture by
preparative HPLC provi ded the desired product (150 ny,

57 %9 as a yellow solid. 1H NVR (DMSO- d6) 610.16 (d,

1H, J=12.7 Hz), 8.06 (t iN J= 12.7 Hz), 7.74 (d

1H, J=12.7 Hz), 7.30 (t, 2H J= Hz 7.16

J= 7. 7994337 e DB tad, 1H,1/ =39, %741@453‘2@% 123&#),37(':»5

J 12 VS@%?%&%WW +13765 (s, 311). -134 N

2 oxo 1-phenyl -1, 2- dt hydr opyri di ne- 3- car boxyl at e
[00248] To a solution of the ﬂ:nil g?% adduct obt ai ned
above (130 ng, 0.50 mmol) in 3 (8 m.) at rt
was added NaH (50 ng of t he 6096hbWilnH0|I 1.2 nmol)
and 5 the nixtur &2thgs® el 3 Acetic
acid (0.3 nL) was added.to thg Xt ue, /Co gL at ed
to a volune of "4 ni, @7 fTcation of the redction
m xture by preparatiwve HRLCxyrovi ded the desired
product (105 ngy, 92 % as § [low solid. "H NWR
(CE30D) S 8.30 (dd IH J= , 2.2 Hz), 7.87 (dd,

T e e b sl npbe e i) Fpdobbbarn 5.0

H) +. 10 . | ~ HCEQ::N hénylfaketylyurea, hydrochloride salt
2- Oxo0- 1- phenyl - 1, 2-di hydropyr |%Pne -carboxylic acid

[00249] A nixture of net hyl

2- 0xo-| - phenyl -1, 2-di hydsopy i di neg3- hexyl ate (70
nmg, 0.31 mmol) and Li OH (40 ny) i noI (6 nm.) and
water (1 mL) was 15 stirrec.a At ght . To the
reaction m xture were added JAC 150 m.) and 1 N aq
HC (15 nmL). The Et QAc | ayer sY6epprated, dried over
MySO4, and concentrated in vacuo}s afford t he
product (55 ng, 83 % as a light y€llow solid. IH NW

5 @gFHZ&]-) 5—(1—14-35 Fidldlf_‘lo-ﬁﬁn_lﬂrlﬁhno&y M-S-yl)i:lengd)%ciuéacld

(m 5i0254] 88A 25 mlsrpund boptony flgskpyas chwsfdeglihﬂ~(%1ﬂzw§>1%z
(M + lEht:}."opl1e1muq,')-3-10dopyr1dme {Compound A of Example 33, 120 mg, 0.33 mmol), 2-

(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)acetic acid (Frontier
Scientific, 131 mg, 0.50 mmol), tetrakis{triphenylphosphine)palladium(0) (Strem

15  Chemicals, 38 mg, 0.033 mmol), and sodium carbonate (245 mg, 2.3 mmol). The
flask was flushed with nitrogen and then charged with dioxane and water (1 mL each).
After stirring at 80 °C for 10 h, the mixture was cooled to room temperature and then
concentrated in vacuo. The crude product was purified by flash coluron
chromatography on silica gel (30% MeOH / EtOAc) to give the title compound (120

20 mg, 99%) as a white solid. "H NMR (CDsOD) & 8.61 (s, 1H), 8.48 (d, 1H, J=5.6
Hz), 8.22 (dd, 1H, J=10.4, 2.8 Hz), 8.14-8.11 (m, 1H), 7.54 (4, 2H, /= 8.1 Hz), 741
(d, 2H, J= 8.0 Hz), 7.40 (m, 1H), 7.05 (d, 1H, J=15.7 Hz), 3.56 (5, 2H); MS(ESI)
m/z 369.16 (M + H)".
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20 D)

N-(4-(2- Ami nopyri di n-4-yl oxy) - 3-f| uor ophenyl ) - 2- oxo4-p
henyl - 1, 2- di hydropyri di ne- 3- car boxam de [00250] To a
solution of 2-oxo0-1

phenyl -1, 2-di hydropyri di ne- 3-carboxylic acid (36 ng,
0.17 nnol) and HOBt (18 nmg) in DVF (3 nl) at rt was

added EDCLHCI (45 25 nghN mol §; L eted by
4- (4-am no- 2-f | uor ophenoxy) pyr.i di ne- &: ne (Conpound
B of Example 24,36 ng, 0.17 ), 9and”the reaction

m xture was stirred at rt Purification of
the reaction m xture by preparatd/e PLC -135
afforded the title conpound (32 N36% as a beige -

00 05 S0 TR S R S50

HZ) Hgin@g ( %lzs’lELL réumgg&t?nﬁﬂakk AN hﬁﬁ&ﬁwﬁw 2-(4.4-(2 Auoro-4-

7 54 mmh@wmﬁm-ﬁlh@wmm@mdﬁﬁm é 18@ m(ﬂaol)’ BOBT (46 mg,
§_2 éQH%Poﬁ éﬁ Eﬁﬁ@?\ﬂiéf}%@o&@ (ﬁ% av*aé1 ﬁlZshgd W nitrogen and

( 2- Anichien [IYVIF avas added (1 mL) Aftcr stirring at rt for 1 h, the solutxon was cooled to

5 O RSO b b A RBLSREOM P Gl it

A)  644°EkdiQ oRias s thddi ERbddWith taBledS hﬂg&ﬁd]axtﬁcwlvﬁtﬁ ﬂhyl acetate (3

of 2-brono-picolinic acid (A drich, 2.02 g, mTRI
i n DVE 5 mb). J&np@nhmﬁ@owewwﬁﬂ d\pyerenh 22804 and

Pg %%Svgzltlt?atéf mqggﬂ% T8e Eltl].ldé p%%%ﬁﬁe@@dﬁ%h column
2- (4- fchmniam@ba;hy ok smgdu(m% MeOH { BiQAg)ito gixb dhi titlerrompound (33
AI drich, 2. .40 g,
It e, 65 o Gterte o AT Mg KD 5 428 . £y B8 /- 56
nas th‘f:%?];ﬁldl@(‘dd,lﬁﬂ J= {08, 24 Bz 7190 (@, SERI7e0 (UIIe,J= 8.2 Hz), 7.30 (d,
2H, J= 8.2 Hz), 7.28 (m, 1H), 6.93 (d, 1H, J= 5.6 Hz), 3.44 (s, 2H); MS(EST) m/z

15 368.18 M+H)"

0) 1-(4-(3-(4-(2—Amino-2—oxoethyl)phenyl)pyridin—4-yloxy)-3-ﬂuorophenyl)—
3-(2-(4-fluorophenyDacetyljurea
[00256] A solution of 2-(4-(4-(2-flouro-4-nitrophenoxy)pyridin-3-

20  yl)phenyhacetamide (33 mg, 0.09 mmol) in THF (0.8 mL) and methanol (1.2 mL) was
treated with Za dust (59 mg, 0.9 mmol) followed by ammonium chloride (48 mg, 0.9
mmol). The mixture was stirred at rt for 4 h and was then filtered through a thin pad
of Celite® with methanol. The filtrate was concentrated and the residue partitioned
between EtOAc and saturated aqueous sodium bicarbonate solution. The EtOAc

25  phase was dried over anhydrous Na;SO4 and concentrated in vacuo to give the crude
product (25 mg, 82%) as a yellow oil which was sufficiently pure to use in the next
step without further purification. "H NMR (CDs;OD) & 8.33 (s, 1H), 8.19 (d, 1H, J=
5.6 Hz), 7.49 (d, 2H, J= 8.1 Hz), 7.32 (d, 2H, /= 8.2 Hz), 6.82 (¢, 1H, J=8.8 Hz),
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2-brono-picolinic acid (900 ng) and Pd(PPh3)4 was

added, and after purging with Ar 20 gas it was heated

at 100 C for 4.5 h. Trifluoroacetic acid (20 nL) was

added to the reaction and the m xture was

concentrated in vacua. McOH (150 nL) was added to the
residue and the insoluble material was filtered, and

the f 5kt (@11, gel38 HEY) 6\Wagqd,adT) rets 2_RHZ)N3 48 ¢y @H); MS(EST") m/z
Purification of the resulting residue by flash colum

chr or3%8r @myon silica gel el uti ng with Et OAc/ MeCH

11900j6b987f olhousd. )andthen chargedmthz-
11700[1589 rodeMlént he deS| red

r uct
based(4-ﬂmrbmnﬁéa¢etyh1smm%(mmupé%of§§ p&gh]]t 250 uL 0 074 mmol,

794 93&%%““%%5@&?8&&%”%‘%@? 5 pified directly by

2 11, ﬂash&hﬁodlﬁ:)gmﬂl@(oﬁsmca bl 1 0BAMEOH Y &QAc) toalmﬂp compound

[ 009594 whii st Chepoli v el peatt (2 BF ﬁ;@;og“c )
4.6 WNAZERO I, SAdeR st
from%%‘?rgh) in Cmgl%%%:tlll?%gﬂsnu \/\ggﬁ%‘l rredatat o e

10 f opolption wasxeacaniraied ir Yacoppahe regnifing FCL salt ‘Pf?sdiﬂﬂakﬂmd from

(#I rr%% g“knm Ngga%d& t,%g %7:‘4)%;&‘35#1%801111 52

m CPBAMR (BM$O-déd lmdedﬁ),om F0e(sr Hﬁcﬁﬁé ks, AR 85 &% (da i, /= 6.4

it wa tirr

N aq. Vi B b = 568t i 10 Wil S R 46T 4 e 41D,
m Xt e 1R (eHy, rnmn(t,czﬂ,uawrf HA),5. S8(dar L B 5.60H2)e3 70 (s, 2H),
over MgSO4 and concentrated in vaguo. The residue was

15 puBitli(edtMp /8154 A9 €MroRAt ogr aphy on silica
gq% eluting with Et OAc/ MeOH /HOAc //700: 240: 60 to
obtain the desired product which was contam nated with
m CPBA. This inmpure materi al Examplefili fi ed by
preparative HPLC to obtain the dggired product (175

ng, 16% as a vvhiteHsoIid.F ﬁngf (dd, |1
' , 2112
J=98. 70Hz) s:)
-flao

H J=8.3, 2.2

8.13-8.00 (m 4H),
1-(4-(3-(4-(Aminomethyl)phenyl)pwidin—4—yloxy)—3—fluorophenyl)-3—(2~(4-

fluorophenyl)acetylyurea, trifluoroacetic acid salt

N- (4-(2- Ami nopyri di
F:©/N02
CHC o

20

A) 4-(4-(2-Fluorod-nitrophenoxy)pyridin-3-yl)benzaldehyde
[00258] Prepared in a similar manner as Step A of Example 59 to give the title
compound (86%) as a colorless oil. "H NMR (CDs0D) 8 9.92 (s, 1H), 8.56 (s, 1H),
25  8.41 (4, 1H, J= 6 Hz), 8.12 (dd, 1H, J=10.3, 2.6 Hz), 8.05-8.01 (m, 1H), 7.90 (d,
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fl uorophenyl ) pyridyl N-oxide-amde, trifluoroaacetic
acid salt [00253] To a solution of

6- (4-fl uorophenyl)picolinic acid -N-oxide (23 ng, 0.1
mrol ) and HOBt (10 ng) in DWF (2 nL) at rtwas added
EDCLHC1(30 ng, 0.16 25 mol ) foll owed by

4- (4- amntoIuoro enox)pyrldlneZamne(Corrp

B of Eiah’pﬁé@,?? Tsrﬁﬁﬂ)néﬁfd”t{hé"ﬁéa‘é@p@ﬂﬂd, 1H,J=6
m xt ur Fnight. Purification of

t he regz |on Qﬁ?%ﬂbyd%g;gr ative HPLC afforded the .
title conpound (25 ng, 46 %9 as a white solid (TEA

salt). 1H NWR (DVF-d7) S 14.00 (s,g 111) 43 (dd,

1H, J= 8.0, 2.2 Hz), 8. 15N{Hae; 1H, 24 Hz), 8.08

(d, 111, J= 7.1 Hz), -13K 7-99-7. 9FD 6.72

(dd,1H, J= 7.0, 2.4 Hz), 6. 11, J 2.3 Hz), 3.7

(br s, 211); MS(ESI') mz + H)+. Exanple 59
HHNOF/ N;~ N~ [ ~ 1 N

1{4 (3{4{2 Ami noc2- oaoet hyl ) phenyIN pyri di n-4-yl ory} 3-f

E?g )3 ‘gﬁ Aﬁo'&éﬂ %w,ﬁ:ﬂ%dphl O‘?‘k?ll’l)ﬁulﬁ'%“ﬁ)benzylcarbamate

( 4{ 4{ 2[0B258]r o- T¢4ﬂ(4t(ﬂ€ﬂahma€m5tyqp§1moempyﬁdlprﬁ@ﬂébppgglédgﬂ¢ 81 mg, 0.24

acid [002541 und omfl
with Eﬁ"f‘ e&hzail ﬂi? é’ﬁg?é/ oMo opyrl él m%“m{ﬂ)
(Corrpowmdwéd af s@iﬁﬁﬁ#@oﬁ&ohﬁﬁﬂem mf, B34 nal)) Th%-reactlonwas stirred

st it ke e A RS v
t eid ak %@mtgﬁ‘ggg %'t@ﬁ ;@J( uﬁ@éorﬁb%é’d@i&&g’c exiracts were

Chemi c SOdI um car bonat e
(245 ngzashbd mmm)ratedrdqmows Is@mm@rlﬁdnaﬂsehmﬂmdmd over anhydrous

mtrog charged w th |ox n

each) . e?n W%ggfv%ﬁoc ? ﬁ'é ctgﬁé@%ﬁ%lﬁe:deﬂi_

was ¢ Oaicmdrdrﬁbﬂiﬁﬁgl §53 30201 m&m&&ﬁ@mnmh(sm ul; 036amhol)TRMAP (spatula
i n vacuo. The crude

col urmtiBhpreshdirfergrosirh 5‘%&%‘? (‘V\ga“ b Irsli E"Ifﬁf)s/bz%flﬂg {c"%fed&g?d
t 0391 VeghliRialiy! The £AORAYRA sfirkéPat 1t for 2 h and was then purified directly by
flash column chromatography on silica gel (EtOAc) to give the title compound (13
mg, 12%) as a colorless oil. 'H NMR (CD;0D) 5 8.50 (s, 1H), 8.37 (d, 1H, /= 5.6
Hz), 8.09 (dd, 1H, J= 6.1, 2.6 Hz), 8.01-7.99 (m, 1H), 7.45 (d, 2H, J = 8 Hz), 7.26 (d,
2H, J= 8.2 Hz), 7.25 (m, 1H), 6.95 (d, 1H, J= 5.6 Hz), 4.16 (s, 2ZH), 1.35 (s, 9H);
20 MS(ESI) m/z 440.19 M+ H)".

C) 1-(4-(3-(4-(AminomethyD)phenyl)pyridin4-yloxy)-3-fluorophenyl)-3-(2-(4-
fluorophenyDacetyljurea
[00260] Prepared in a similar manner as Step C of Example 59. After acylurea
25  formation, 4 N HCl in dioxane (5 mL) was added. After stirring at rt for 5 min, the
reaction was concentrated in vacuo. The residue was suspended in EtOAc, washed
with saturated aqueous sodium bicarbonate solution, dried over anhydrous Na,SOy,
and concentrated in vacuo. The crude material was purified by prep HPLC. The
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20 ng, 99% as a white solid. "H NVR (CD30D) S 8.61

(s, 110, 8.48 (d, 111, J= 5.6 Hz), 8.22 (dd, 1H

J=10.4, 2.8 Hz), 8.14-8.11(m111), 7.54 (d, 2H, J= 8.1

Hz), 7.41 (d, 2H, J= 8.0 Hz), 7.40 (m 111), 7.05 (d,

1H, J= 5.7 Hz), 3.56 (s, 211); MS(ESt) niz 369.16 (M

10+. -138 H2N O FcYNC2 N B)

2{ 4( 4 (appiobriste fractions wermtvaceniryled yr vaske tremeyn Eisthanele dioluene was

m e [,0075h & 28 1 QU0 s A8 Ll ¥ 6B GHond om

w th
ni t r opREHRGIHE Pibdeflioive the )mhesau b the eitle corapaohd((6 Mgy §5%) as a white

0. 136 mol HOST (46
g, 0.s8Hd. n%bmvm TRISO-Gak 1398 G NSRS RO 05 & 4 840 @ 1,
an th t oS 180d, 2H, J= 8 Hz),

or fgiz%?’% ["u ??rj]u\(i\égﬁi q’fb(g,ﬁ‘i,.ﬁiSHZD a(ﬁ’ H’ )
char g ERBAM 2N (A e HN T 1B 700 RHYlES. T30(dE1 )~ 4 Fird 4%@1 7)53.68 (s,
was stirre was then diluted with
brlne2(I'b W‘{@a}étj@g %?ydh ethyl acetate (3 x 5

The conbi ned organic extracts were dried over

anhydrous Na2SO4 and 10 concentrated_jn vacuo. The

crude product was purified by ¥5egple e ym
chr omat ogr aphy on silica gel (20% Mc@H /H Et OAC) to

give the title c d (33 gRkess -
oil. iH NWR (CD3 8.49 (s, 8. 8
5.6 Hz), 8 10 (dd, li'l >40. & 24 H fH)

7.45 (d, 2H, J= 8.2 Hz)N7A30A4d, 211, )= 8 2 Hz),

728(m 1H), 6.93 (d, 111, J |6 Hz), 3.44 (s, 2H);

I\/ISf)[E mz 15 368.18 (M O 1-(4{3-(4(2-Amno
ridin-4-ylory)-3-fluor

oet hyl ) pheny phenyl
3(2.{ 41f(smmpweﬁyf%(awrwn;rs@aypdw%gﬂpmgm%v%&sﬁ)P&F“YM'(““‘
2{4{4{2-fl uor o- 4- ni @]feﬁ loride salt
yl ) phenyl ) acetanmi d lﬁ{og ?ﬁ%&gﬂfdrgd Iﬁf’afgneg'PﬁEesa 8 )
and nmethanol (1.2 nL) was treated with Zn dust (59
nmy, 0.9 mmol) followed by amoni um chl or i der48 ny,
0.9 mmol). The mi xtur @owsS $tirred at or’4 h and

vvasthenﬂlteredthroughka,ﬂ [ ad lite(r)
with nmethanol. The filtrate was chpncgntrated and the
residue partitioned between C sat ur at ed
aqueous sodi um bi carbonate sol ution e Et OAc

N
15 A) tert-Butyl 4-(5-(4-(2—ﬂuoro-4-nitrophenoxy)pyridin—S-yl)pyridin—Z—
yl)piperazine-1-carboxylate
[00261] Prepared in a similar manner as Step A of Example 59 to give the title
compound (87%} as a colorless oil. 1 NMR (CD;0D) & 8.62 (s, 1H), 8.46 (4, 1H, J
= 6 Hz), 8.36 (d, 1H, J=2.4 Hz), 8.24 (dd, 1H, J=10.4, 2.8 Hz), 8.15-8.11 (m, 1H),
20 7.84(dd, 1H,/=8.8, 2.4 Hz), 741 (t, 1H,J= 8.4 H2), 7.04 (d, 1H, J=5.6 Hz), 6.92
(d, 1H, J= 8.8 Hz), 3.61-3.59 (m, 4H), 3.56-3.54 (m, 4H), 1.50 (s, 9H); MS(EST") m/z
496.23 (M + H)".
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25 phase was dried over anhydrous Na2SO4 and
concentrated in vacuo to give the crude product (25
ng, 82% as a yellow oil which was sufficiently pure
to use in the next step without fiuther purification.
1H NVR (CD30OD) 38.33 (s, 1H), 8.19 (d, 111, J= 5.6
Hz), 7.49 (d, 2H, J= 8.1 Hz), 7.32 (d, 2H, J= 8.2 Hz),
6.82 (t, 1H, J= 8.8 Hz 39 6.61 , AH_NA;s 5.6
Hz), 6.44 (qd, iN, J=12°% 218 Hz), 3. S, PH):
MS(ESI ") rn/z 338.25 (M
dissolved in THE (1 nL) and t
(4-fluorophenyl)acetyl isocyanate ound D of

Exanpl e 11,250 uL, 0.074 mol, 5 in toluene).

After stirring at rtfor 1 h, the reaetion was purified

di rect By byteftButhil £{f-(hék vginaghfluerophéddxgppyidin-6 5eyridin-2-
McCH / EtOB@ itgl.ﬁ%invg tgg title conpound as a white

solid The sbff LA RERITE n di oxane (2 L) and

cool ed[0026%] CPrepdvel yiilk sitilatfoandes aiStep & ¥ HxAmBle 2N th VR She title
added. After ;stirring at 0 Cfor 5 mn, the "solution

was® cofftERRAuRd (95%0)ias a galorless offn cHNIMR (CDRGDMBIS. (it 1 HYa8-29 (d, 1H, J
| yophi Li i4 5 L\

LY EPR! C2ae, 40000 19, ACBEON 194 (. (L 62 3.8 p8) Mok O, 2m),

g Dg/go( €6 (cSlhI;LJ._'eg.G(Hz), 648 (&) ;139.1%92.81213 '%2?’13;&56% (ﬂzI\BH), 3.50-3.46
> Sy sl 3oy Mhsr [l ads b Mg 2 By

7.31-7.28 (m 2H), 7.11 (t, 211, J= 8.7 Hz), 6.88 (d,

1 J= 5.6 . 3.70 (s, 2H), 3.40 (s, 2H): MS(ESt

mlé’ 519 19 ‘(gﬁiyqf%{-’eﬁ i Qﬂé@wﬁc}wm pyridir;-‘t-ylzxy)phenyl)-

OO/ F i ﬁtz-(d-ﬂuoro%l;ein)yl acetyl?urea

1-(4-(3-(4-(Am nonet henyl ) pyri di n-4-yl ory}3-fl uor
ophenylf02£3] 2. Prpared iy rmecast Step OofExample 59 to give the title

T QR QBGRE 8% 5 fle 2R Ssar? O BMS0-d) 5 11.33 5, 15, 10.76 65,
1H), 9.09 (s, 1H), 8.74 (d, 1H, J= 6.8 Hz), 8.57 (d, 1H, J=2.4 Hz), 8.16 (dd, 1H, J=
15 8.8,2Hz),7.91 (dd, 1H, J=12.8,2 Hz), 7.61 (t, IH, J= 8.8 Hz), 7.55-7.50 (m, 1),
7.427.38 (m, 2H), 7.28 (d, 1H, J = 6.5 Hz), 7.27-7.18 (m, 3H), 3.98 (m, 4H), 3.82 (s,
2H), 3.23 (m, 4H); MS(EST') m/z 545.19 (M + H)".

ve am ne was
ed with 2-

Example 62
=
F P
T Y0
N e
|
20 N

N-(3-Fluoro-4~(3-(6-(piperazin-1-yI)pyridin-3-yDpyridin-4-yloxy)phenyl)-2-oxo-
l-phenyl-l,Z-dihydroggpidine-.?»-carboxamide, hydrochloride salt
[00264]  To fert-butyl 4-(5-(4-(4-amino-2-fluorophenoxy)pyridin-3-yl)pyridin-2-
yDpiperazine-1-carboxylate (Compound B of Example 61, 32 mg, 0.069 mmol) in
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OHC/ ON A 4 (4

(2- Fl uor o4-ni t rophenoxy) pyri di n- 3- yDbenzal dehyde

[00258] Prepared in a simlar manner as Step A of

Exanple 59 to give the title conmpound (86% as a

colorless oil. 1H NWR (CD30D) S 9.92 (s, 1H), 8.56 (s,

111), J= 6 Hz 8.12 (dd, 1H, J=10. 3,

2.6 Hz); s’%%féi:éi ?aal) W49)added 2y9x¢-4-phenyl-d @~dihydrapyrili-3-carboxylic
6. 95 Za"““m‘a’*ﬁ&&“@fﬁf £0}S 00 oty BEEA(EFIL, 035 o,
NHBoc ﬁms (B§0 metl). BufierIstidfng af 2 £éd 1804, @he reaction was
_|4_' nit ra@.ﬁl@&‘%ﬂ%k&?ﬂ ALY WA RE0AY | R2 ra&’@eo"ﬁé Ethlu[n:(l) ghzlgnée solution (2 x
4- (%- (inﬂl)lfdlmﬁeﬁhjdshﬂnmmmam b&da&s%lxﬁoh?ﬁﬂégﬁ%fﬁﬁgdow

e(81 24 %{ﬂln nmet hanol (2 nL
anmon G Q’F@ﬁm tratgd frrvcyo. m:tee;dmwuspendedmether
sodi Um:dbl’e'drt@ wcoai&jdeaﬁéa Wil lqumii“ﬁ‘ xgﬁ!c[fmdl\a)mL ﬁz,ﬁsolmnwas

reaction was stirred at rt
concenilioxted do parny taont and thewe stivessli adl ifor®is. Thesubitioadvasioncentrated in

wat er dwth B nmL

The cogré‘gl %gndﬂh %gaﬁﬁggéﬁ‘fjggmg Het, vgs pur ﬁgl%é'%ﬁ?irc ﬁleappfopﬂate
Wr afrastionsmers uen@nititednolrbmovdanbin] 8 tkh RRde BHsiEith saturated

over m/odroPg. concentrated in vacuo. The

crudea%r dae Wgﬁ;@ﬁﬁc\%’g‘q’% Thri acmeois splatipmves xtrantedl with

and t e Aler(® &t 10)th By Hnd $hd

(spatul a t(l p and di - tlgr%tlédtolﬁ%agﬁwg I car bonact;{\éﬁovma’:'h-"'dmus

(Al dr i¥sSOsandihen compentrated) iy vmemdmnﬁu&@as dissolved in THF (2 mL),
od ed for 2 hand
seauenb@ityo-iGaREAE L IRCRBIRS Y ), AR ol o or s
c Hf o maniogphe piytucenwssi cbn@atrm& "I(hiEtr@lﬁﬁhgtvﬂmlﬂlsMEd WhelybpHilifed from
(0] CQl Oorl ess ol
npo%j’qu%ﬁ%b% %ﬁ% tﬁ%@?sﬁéﬁo f the fitlejcompognd Qé)mg,éﬁb@asapale
(dd LhelloFsdiidl Iﬂmms@‘d%% . ?@(s(f?ﬂz%%;sjgﬁn@cd 1H,J=64

211, J=
1H), &3 f(%edd:lﬁ é2,52 Bzy8 47 (4,155 /2.4 HZ) B8,10X38 1657 =64, 2
O11) " ) A @PIH)s 17 1S 9054 it s 8, 2.4 Hz), 7.54.7.46 (m, 78, 720

20 (d, IH,J=6.4Hz2),7.97 (d, 1H, J=9.2 Hz), 6.68 (t, IH, J= 6.8 Hz), 3.82-3.80 (m,
4H), 3.12 (m, 4H); MS(EST) m/z 545.19 (M + H)".

Example 63

" Fo M~ HEI

I O
N N
»

N

25 Nl-((R)-Z—Amino-z-oxo-1~phenylethyl)—Ns-(S-ﬂuoro-4-(3-(6-(piperazin-l-
yl)pyridin-S-yl)pyridin—4-yloxy)phenyl)malonamide, hydrochloride salt
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O 1-(4-(3-(4-(Am nonet hyl ) phenyl ) pyri din-4

yl oxy) - 3-fl uor bphenyl ) -3-(2-(4-

fl uorophenyl )acetyl )urea [00260] Prepared in a simlar
manner as Step C of Exanple 59. After acylurea 25
formation, 4 N HO in dioxane (5 nL) was added. After
stirring at rtfor 5 min, the reaction was

r Onc ashed e ot e Aot oDy b P yhpyridin:2-
b1 car balAPEaEBe riete s Camgg il B b EReAlR b 33 ges; 0.069 mmol) in
and CoMgan(1mat)athas dAdMEDEEA @m%nggﬁﬂw @Eh ethyVB8hloro-3-

purified by prep HPLC. The - appropriate ]
fract i GNePraRangate éAkisighy My 0i076 wuralh ARrerstivingat rt for 2 h, the reaction

met BanQlyg q,ﬁ&k&*%ﬁ’cﬁ BiBAc (?Hﬁ.ﬁ,dwéﬂgi }«%W %ﬁ% %%i&? bicarbonate

X 5 ). e resulting solrd was
acet onisdlntidre(1/x Svatldydried oyevanhydrousINASOaand obndehieated b vacuo. The

DB dpptide Fetasgoq Lo ef waslssdiyed @ T (Z RE At wen ghapged with 1N
8. 40 ( dguebislsodiun® bydrédxitk $olutlon(d ntIdd Thélsoldtidkdwasstifed at rt for 6 h.
7.67 (do 2H J= 8 Hp). 7.51 (d, 211. 3= & Fg) o ,

7. 34- 7 Thesqlytionswas)congentrated t@pmoye THF ppd ten7aridified torpH 4-5 with 1 N
180 15 Myt 161 el b i tocséd sy yoclfa B find washed it
N \  Nwater ‘o give the comresponding acid as a white solid (30 mg, 78% 2 steps). MS(ESI)

1- (3- Fl goroy; 4- ~¢pi perazin-1-yl)pyridin-3-yl)pyridi
n-4-yl §/§%1€lné‘ﬁ]{" -(2-(4- fluorophenyl)acetyl)urea,

% d rA ;Jctmoafs]g etIshla laboBGZidNyascoupled Wi D(M)-phehylytindinide (BA¥hem) using
ent - bu
4( 5a4( Tk psrdssrsibed slpmangivg oG anl oo iflp gomagsng (3296) as a white

yl }pi p it : 0 r | =

L1 4P| DESRE OIS U8 ot ORRLAT GIMN B - . 150

title (d 1H,J=5.6Hz), 8.46 (d, 1H, J=2.4 Hz), 7.96 (d, I1H, J=8.8 Hz), 7.84 (d, 1H, J=
12 Hz), 7.74 (s, 1H), 7.46-7.37 (m, 4H), 7.31-7.22 (m, SH), 7.06 (d, 1H, J=9.2 Hz),
5.34 (d, 1H, J= 8 Hz), 3.81-3.78 (m, 4H), 3.40 (s, 2H), 3.12 (m, 4H); MS(ESI") m/z

584,25 M+ H)".
20
Example 64
H H
TrrreL
Y 9 © o F
Na N
P
‘ N
1-(3-Fluoro-4-(3-(pyridin-3-yl)pyridin-4-yloxy)phenyl)-3-(2-(4-
fluorophenyl)acetyl)urea, hydrochloride salt
25
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compound (87% as a colorless oil. 1H NWR (CD30CD) S
8.62 (s, 111), 8.46 (d, 1H J =6 Hz), 8.36 (d, 1H
J= 2.4 Hz), 8.24 (dd, 111, J=10.4, 2.8 Hz),
8.15-8.11(m 111), 20 7.84 (dd,1H, J= 8.8, 2.4 Hz),
7.41(t, IH J=8.4 Hz), 7.04 (d, 111, J= 5.6 Fh) 6. 92
(d, 111, J= 8.8 Hz), 3.61-3.59 (m 411 3.56-3.54 (m
411), 1.50 (s, 911); MS(ESI") 103 (hA+ FD+ -
142 FNHR2 N1 \ N B)
tent-Butyl 4-(S-(4-(4-am
T) pyridi n-2- yl)pi perazi
Prepared in a simlar nanner
to give the title 5 conpound (

or ophenoxy) pyri di n-3-y
oxyl ate [ 002621

b Step C of Exanple 59
8% as a col orl ess oi

H NMVR D) S 34 (s, 111 111..J =2
I is (3 @1““050—4'(6“%13]1‘“27‘3?8“?8'&(g@&""‘%“‘e 9.2,18

6{;)356’? 8Brepied %iléélmﬂaﬁmﬁﬂne& ds StlfﬁA oFExEmﬁleHB)glve the title

6 48 H J=12.8, 2. 8 Hz 6. 44-
3 50 Scmﬁ;mu(ms segloriesgeil H (Cm@s’-‘r & 3 ﬁ%ﬂfkéﬁ I#6Hz), 8.69 (s,

J -10.4, 2.8 Hz
5 EEL RSB U T HPh P g S PN B4 Yo/ Ipe. 28 Ho
” 4 y' 9)2098@#1&&,&/115[} 732{72?5((ﬂx,ﬂHDL(?ﬂiﬁ|ﬂ(hdﬁBUﬁ&@H¥),)7uﬁsdd, 1H, J= 6 Hz);
[002631 Pr epar N lar manner as Step C of
Exanpl M éipé% 1§2BETFb compound (28% as the
HC salt 1H NVR  (DVMBO-d6) S 11.33 {s, 110, 10.76 (s,
1H), 9.09 (s, 111), 8.74 (d, 1H_J= 6.8 Hz), 8.57 (d,
1H, J= 2.4 Hz), 8.16 (dd, IH JE A 2" 1y, 7,01
(dd, 1H, J=12.8, 2 Hz), 7.61 (t, J= 8.8 Hz),
7.55-7.50 (m 11, 7.42-773 . 7.28 (d, 1H, J=
6.5 Hz), 7.27-7.18 (m 3Hy m 411), 3.82 (s,
2H), 3.23 (m 411); MS(ESI') $45.19 (M + H) +,
Exanple 62 H~\ HN~-F/ NNVN~-N/ O I OOI/ N~
[\ .

10 B) 3-Fluoro-4-(3-(pyridin-3-yl)pyridin-4-yloxy)benzenamine

[00268] Prepared in a similar manner as Step C of Example 59 give the title

compound as a colorless oil. MS(EST) m/z 282.12 M+ H)".

O) 1-(3-Fluoro-4-(3-(pyridin-3-yl)pyridin—4-yloxy)phenyl)-3-(2-(4-
i5 fluorophenyl)acetyljurea
[00269] Prepared in a similar manner as Step C of Example 59 give to give the HC1
salt of the title compound (47% combined yield for Steps B and C) as a yellow solid.
'H NMR (DMSO-ds) 5 11.14 (s, 1H), 10.73 (s, 1H), 9.16 (d, 1H, J= 1.6 Hz), 9.08 (s,
1H), 8.90 (dd, 1H, J=5.2, 1.2 Hz), 8.78 (d, 1H, /= 6.4 Hz), 8.56 (d, 1H, J= 8 Hz),
20 7.95-7.90 (m, 2H), 7.60 (t, 1H, J= 8.8 Hz), 7.55-7.52 (m, 1H), 7.44-7.41 (m, 2H),
7.26-7.21 (m, 3H), 3.82 (s, 2H); MS(ESI") m/z 461.16 (M + H)".
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20 N

N- ( 3- Fl uoro-4-(3-(6-(piperazin-1-yl)pyHdi n-3-yl)pyndin
-4-yl oxy) phenyl )-2-0zo 1-phenyl -1, 2-di hydr oppyy

| di ne- 3-car boxam de, hydrochl oride salt [002641 To
tert-butyl ’

4- (5-(4-(4-am no- 2-fl uorophenoxy) pyri di n-3-yl ) pyri di n-
2- yl) pi per azi ne- 1- car boxyl at eE¢@opls®dInd B of Exanple
61,32 ng, 0.069 mol) in - 143 THE,4 ENF (1 nL each)
was added 2- oxo- 1, | -1, 2ayBr opyr xyllc
acid (Conpound C O O 9

DI PEA (60 uL, 0.35 oA FETU PFl uRa,

0.10 nmol ). After stirri t for 18 h, the
reaction was diluted with EJOAY (5 ni), washed wit h
10% aqueous |ithium chloride ution (2 x 55 nL)

foll owed by saturated sodi um bi carbonate solution (1

5 nL), dAHSFlowmer %NMBWHYWMMQhWD*HZ{4“

i n vacuo. The resi | ed
to 0 C, and treat egﬂgmmﬁ%ﬁ%%@gﬁ%’ i(’:l-&a’x a%zﬁ?%derﬁ??
The5sol ution was allowed to warmto rt and then
stirred at it for 2 h. The solution Eas cong ntrat ed
in vacuo and the resubaﬁnﬁ\prude pr 6 purified
by prep HPLC. The appropri_ais 10 frac wer e
concentrated to renove net hand d -fhen nade basi c
with saturated aqueous sodi umbitcgptrgpate sol ution.
The aqueous sol ution was extracted MAL EtOAc (2 x 10
nm.) and the pool ed organic extracts Were dried over

oo duBYnas PR} SR CHEMES TR TR,

and treat edylyg'uiehfylybipbﬂzlﬂem-anbeﬁyi(uﬁ 5 nm). After
stirri a C for, .5 15 n, the i xture_ was . .
c o nc e n[]‘%&?@d Preparedda g MR as Sigp Mﬁ%@mﬂe 59 give the title
t )/ t
{:d:ﬁlﬁdimﬁw olBA&k ol ﬂ% (cn?éﬁgam% \m) shﬁ @A, J=56

sa t o tit e compound
yel | owtigh Bi0g. (dd,l-lmlm? (VB2),d47 (Q. 11!2 JL%B @k) 7L3& ()L 21& L28.8 Hz),

vy, ot 78‘33%’4%‘? 5951697 G 50,3 i fm. B3 0b5Kb6 ifere} 31065 980,

6.4, 2MSEST) &/AH523,MHH)1=12 Hz), 7.99 (dd, 1H, J=
8.8, 14 Hz), 7.54-7.46 (m 711), 7.20 20 (d, IH J=
6.4 Hz), 7.97 (d, 1H, J= 9.2 Hz), 6.68 (t, 1H, J= 6.8
Hz), 3.82-3.80 (m 411), 3.12 (m 411); MS(ESI+) mz
545.19 (M + Exanpl e 639&”/\' H

N

o)
=
15 l N
B) tert-Butyl 4-(4-(4-(4-amino-2-fluorophenoxy)pyridin-3-
yDphenyl)piperazine-1-carboxylate
[00271] Prepared in a similar manner as Step C of Example 59 to give the title
compound (94% combined yield for Steps A and B) as a colorless oil. "HNMR
20 (CD;OD) 3 8.30 (s, 1H), 8.14 (d, 1H, J=5.6 Hz), 7.45 (d, 2H, J= 8.8 Hz), 6.98 (d,
2H, J=8.8 Hz), 6.83 (t, 1H, J= 8.8 Hxz), 6.58 (d, 1H, J=5.6 Hz), 6.48 (d4, 1H, J=
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NNFy Il NNNHZ N I O OO N~~~ I5N 25

1V1- ((R)-2- Ami no-2 oso | -phenyl et hyn
1Vv3{3-fluoro-4-(3-(6-(piperazin-I-

yl) pyHdi n- 3-yl ) pyri di n- 4-yl oxy) phenyl ) mal onami de,

hydrochl oride salt -144 [00265] To tert-butyl

4- (5-(4-(4-am no- 2-fl uorophenoxy) pyri di n-3-yl ) pyri di n-

2- yl 1 pRPES 8E), 60436 ¢H(:b,OI>H?)L A4S (hEDpBUNE.08 (0% 4E)dnlS @, 9H);
61, 32 . 069 nnnl! 29 THE (1 nL) was added DI PEA

(60 uM! hyl 3-chl oro-3 oxopropanoat e
(Aldrich, 10 uL 0. 076 nnDI) After stirring at rt for

2 h, the reaction 5 was diluted vvlth Et OA
washe@wi t iH@Fnarare@-Adfpinsrazindyh Mrﬂb%-gtfim y)phenyl) 3-2-
soLution ( er anhydrous Na2SO™4, and

h é‘aﬁ“"""gh 0 lﬂ#ﬁg"% (65

centrat I'nsulting yellow oil

"9) WGE0202)5 S Plreyeaced in a Eitfildr fnavhyr sa StpthefEampleeditogiyethe HCL salt

1N d d | ut
sol ut|% ﬁ%ﬁ@@@ I‘fﬁcflgi? OXI?"Z‘?S ﬁ’slt’ﬁqlh(gNwlﬂigDon Wag81101 .
copee hp] GAeamy ¢, THE 931 di TV 6.4 0z, T8 (o1 HHY = 12 H2),

ol eats@dmw@aﬂf*meﬁ’hsmﬁmﬁb&"&ég@g@vﬁw" | 0 . 4D,

gi oF L ) m/z
07 E A S BRI Rng 133 8, ) RSNl PN
The alsgees 4dHWas coupl ed with D(-)- phenyl gl yci nam de
(Bachem usi ng TBTU as descri bed above to give the
HCl salt of the title conpound (32% as a white 15
solid. IHNW (DVBO-d6) S 10. @katuple6ll), 8.89 (s,
1H), 8.74 (d, IH J= 8 Hz), 8.56 (d, 111, 5.6 Hz),
8.46 (d, 1H J= 2.4 Hz) 7.96 (d, 1H, J= Hz), 7.84

(d, 111, J= 12 szl .74 (s, AH, N6 'NH),
, A4 (d,
1),12(

731722(m 511K 06(d 1H, 9.
1H, J= 8 Hz), 3.81- ARy 3740 Ps,
4 25| (M + H)+. 20 Exanple 64
N
|

(m 411); MS(ESr4) niz

15 N—(S-Fluoro-4-(3-(4-(piperazin-1—yl)phenyl)pyridin-aiwyloxy)phenyl)-z-oxo-1-
phenyl-1,2-dihydropyridine-3-carboxamide, trihydrochloride salt
[00273] Prepared in a manner similar to that of Example 62 to give the HCI salt of
the title compound (43%) as a pale yellow solid. 'H NMR (DMSO-ds) 8 12.15 (s,
1H), 8.83 (s, 1H), 8.56-8.52 (m, 2H), 8.10 (dd, 1H, J= 6.8, 2.4 Hz), 8.04 (dd, 1H, /=
20 11.6,2 Hz), 7.61 (4, 2H, J= 8.8 Hz), 7.55-7.45 (m, TH), 7.15 (d, 1H,J=6.8 Hz), 7.09
(d,2H, J = 8.8 Hz), 6.61 (1, 1H, /= 6.8 Hz), 3.44 (m, 4H), 3.15 (m, 4H); MS(ESI)
m/z 562.36 M + H)".
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HHO-I NN NOI MF NON
1-(3-Fluoro-4-(3-(pyridin-3-yl)pyridin-4-yl oxy)phenyl)
-3-(2-(4- fluorophenyl)acetyl)urea, hydrochloride salt
25 -145 F~-NOZ N A 3

(4-(2-Fluoro-4-nitrophenoxy)pyridin-3-yl)pyridine
[00267] Prepared in a simlar manner as Step A of
oil. 1H NWVR (CD30OD) S 8.83 (d, IN, J=1.6.4z), 8.69 (s,
5 1H), 8.61 (d, 1H J=5 Hz), 8.56 (4, = 5.8 Hz),
7.72-7.55 (m 111), 74.53 (t
111, J= 6 Hz); WMS(E
(pyridin-3-yl)pyridin-4-ylo |y) enzenam ne [ 00268]
Prepared in a simlar nanne Step C of Exanpl e 59
m z 28ZV-I?-FIMo-H)(S-(m-hidl(u'iy&hybphﬁﬂ!’l)pyrldm-ei-yloxy)phenyl)-z-oxo-l-
(34yridin3y|)pYr|g Y"r en
f | uor ophenyl ) acet y PR i& @é&py%%ébg a simlar
salt of the title conmpound (47% co nedygﬁglfor
Steps B and C) as a yellow solid. k‘ 0 d6) S
11.14 (s, 111), 10.731kse. 1 9. 16 1H, J= 1.
=3
8.78 (d, 1H, J= 6.4 Hz), 8.56
7.95-7.90 (m 2H), 7.60 (t,
(s, 2%41)); Ig?(glEfj(re)t-ﬂéld?nq%th%gﬂg'ﬂ}nﬂxﬁeEpyﬁphenyl)-#@-ﬂuoro-fi-
nitrophenoxy)pyridine
10  compound (77%) as a colorless oil. 'H NMR (CD;0D) & 8.67 (s, 1H), 8.56 (d, 1H,J
= § Hz), 8.27 (dd, 1H, J= 12, 4 Hz), 8.16 (d, 1H, J= 8 Hz), 7.58 (d, 2H, J=8 Hz),
2.90 (t, 2H, J = § Hz), 0.90 (s, SH), 0.00 (s, 6H); MS(ESI") m/z 469.25 M+ H).
TBSO o
B) 3-(4-(2-(tert-Butyldimethylsilyloxy)ethyl)phenyl)—4—(2—ﬂuoro#4-
nitrophenoxy)pyridine
compound (76%) as a pale yellow oil. H NMR (CD;0D) 5 8.44 (s, 1H), 8.32 (4, 1H,
20 J=4Hz),7.57(d, 2H, J= 8 Hz), 7.36 (d, 2H, J= 8.4 Hz), 6.95 (&, 1H, J= 8 Hz), 6.75

Exanpl e 59 give the title coRyuounpled6ds a col orl ess
827 (dd, IN, J=1G4el, 2.8 Hz) .z‘
6
(M@ H)Q NH2
10 B) 3-Fluoro 4-(3
give the title conpound as a colorless oil. MS(ESI5
magner as Step C of Exanple 59 give to give the HC
Hz), 9.08 (s, 110, 8.90 (dd,
(in, 111), 7.44-7.41(m 21, 7.26-7¥1 (m '311), 3.82
[00274] Prepared in a similar manner as Step A of Example 59 to give the title
7.39 (d, 2H, J=8 Hz), 7.36 (m, 1H), 7.15 (4, iH, J=4 Hz), 3.91 (t, 2H, J= 8 Hz),
15 N
[00275] Prepared in a similar manner as Step C of Example 55 to give the title
(d, 1H, J=4 Hz), 6.61 (d, 1H, /=8 Hz), 6.55 (d, 1H, /=4 Hz), 3.90 (t, 2H, /= 6.8
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-146 Exanple 65 HHHN~-F/ ~N-.NIT \ N O OO/ F

\' i \' N 1-(3-Fluoro-443-(4-(piperazin-1

yl ) phenyl) pyri di n- 4-yt oxy) phenyl ) - 3- ( 2- (4-

fl uor ophenyl )acetyl )urea, trihydro chloride salt 5

BocNTh F/ NO2 LN /1 0OA) N A

tert-Butyl 4-(4-(4(2-fluoro-4-nitropheno ridin-3-
Bl HH

yl) pheigh 389 e 2zt 7i6-41HD a9 856y PH) 8-00dp wiE 43826 M+
a sim{ar manner as Step A of Exanple 59 give the
title “conmpound as a colorless oil. IHNWR (CD3CD) S

8.48 (s, 111), 8.32 (d, 111, J= 5.6 Hz), 8.08 (dd,

%ﬂ 3] o ﬁ%ﬁ%‘“k‘l’zw{ﬁgefﬂ]i}’%ﬁyﬂpléﬂgyﬁg’hgy-%—#oxﬂphenyl)-z-

31y, 3. 46 dxé}1-flienyl-1.2-difly droPPri ﬂme-sdaa}boxahme (s,
911); ﬁs& rT12 495 23 (M + H)+ E FocN
\ LN) 02 mannerasStepCof ple 62. Aﬂeramdc

tent- By M&%&i{m@ 8w éil Wabiaiemana thidj i 3hen treated with
yl') phenyi’) pi per azi ne- I tarboryl ate [00271] repared in

a si mTBAFﬁaldmsh,HQl& tM b BiF)@t stirfpt Ehobhetreactipn avas dduted with

41 e A ARG S R A i ove

8. ¢ (ﬂl.hydﬂ:ﬁs NdjSCﬁ, dnddoncentfatdd in(viicud HThedorudd. fiodie) was purified by

6. 98 (ﬁla’sh chromatography on silica gel (10% methanol / EtQAc) to give the title
compound (72%) as a pale yellow solid. 'H NMR (CD;0D) & 8.59 (dd, 1H, J=17.6,
2.0 Hz), 8.41 (s, 1H), 8.26 (d, 1H, J= 5.6 Hz), 7.91-7.85 (m, 2H), 7.55-7.46 (m, SH),
7.41 (4, 2H, J= 6.7 Hz), 7.29 (d, 2H, J= 8.1 Hz), 7.26 (m, 1H), 7.13 (¢, 1H, J=8.7

15 Hz), 6.69 (4, 1H, /=6 Hz), 6.64 (t, 1, /=72 Hz),3.73 (t, 2H,J=7.2Hz), 2.82 (%,

2H, J= 6.8 Hz); MS(EST") m/z 522.27 (M + H)".

Example 68
| =
HgN F y N\©
o O o
3
| .
N

20 N-(4-(3-(4-(2-Aminoethyl)phenyDpyridin-4-yloxy)-3-fluorophenyl)-2-oxo-1-
phenyl-1,2-dihydropyridine-3-carboxamide, dihydrochloride salt

[00277] To N-(3-fluoro-4-{3-(4-(2-hydroxyethyl)phenyl)pyridin-4-yloxy)phenyl)-2-
oxo-1-phenyl-1,2-dihydropyridine-3-carboxamide (Compound C of Example 67, 40
mg, 0.077 mmol) in THF (1 mL) was added DIPEA (27 uL, 0.154 mmol) followed by

25 methanesulfonyl chloride (Aldrich, 7 uL, 0.092 mmol). After stirring at 1t for 30 min,
the reaction was concentrated in vacuo. The residue was dissolved in 3 mL of ethanol
and transferred to a pressure tube. Ammonium hydroxide (7 mL) was added and the
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211, J= 8.8 Hz), 6.83 (t, 111, J= 8.8 Hz), 6.58 (d,
111, J= 5.6 Hz), 6.48 (dd,1H, J= - 147 12.8, 2.4
Hz), 6.43-6.41 (m 111), 3.49 (m 411), 3.11-3.09 (m
411), 1.16 (s, 9H); MS(ES11l) mfz 465.24 (M+r H+. C
1{3- Fl nor o- 0{ 3{ 4- (pi perazi n-1-yt)phenyl )pyridin 4

yl ory) phenyl }3-(2- 5 (4-fl uorotphenyl )acetyl)urea
[00272]tuhrerva§a¢eé@iand1&at9dm€hc pehheAftasc togt,dhe reaction was

(Egg%a % as a %‘%Pe ygl‘;k %Wﬁ%lﬂwg%‘%@%&gﬁg@a““m

(s, 1diigd oved afifydfas NaiS0,, aﬂd cohcérated ¥ ygcud. The ¢uide product was

111, J= Hz Hz 7.59

1=t 2 ot 6 dyip BPEE. (e adiyprste faciions were chmoctipiepd U omove
7.18- 7n%aﬁﬂllan6b&§:ﬁecﬂ-ﬂltﬂ s:ﬁ&'a(ed socﬁllﬂi bickrboRaté sbitdion. 3STHOagueous layer
(s, 2H) .42 (m 411 .15 (m 411); MS(ESb niz

544. 26 Wag/ergacted @ %30l qqdlﬂlq\mooledqrg@mxt@c@w washed
)1/I50rN;/)( ML §-€£2>|-( éé gé[éi &eﬁ%@ggﬁﬂy&o& &%E%Qymh%ﬁéeﬂﬁ&eé The residue
phenyl m%wlwdndmmﬁzmmﬂhﬁﬁgmdﬁh INHCImether(l mL). The

trihydr chlorlde sal t 73] par e |na "
si nil af® 'é‘h’ﬁ?‘i 59](!,‘9 Ii{"”%f‘“’t"mﬁﬂc/

theoti Haﬁr BHCI43Vor he uae u)i& 2N, SS?J%)das akhite solid. 'H
NVR (DI\/ISO d&) 812.15 (s 111 S, &n,

L i s il (sl g o o

7 09 (d) 2H247= 84 HZz)3 7,84 I,)1H, 0 ~GilHE), 635&|(t, IH, 5=8.833), 3.02 (m, 2H), 2.89

3 44 (wlm%%@M%ESI )\ Irr(z 562.36 (M +

Example 69

, 0 SN
Y X T T CL
o o c O F
-

N

N—(4—(3-(4-((2-(1\/Iethylamino)ethyl)carbaﬁoyl)phenyl)pyridin—&i—yloxy)—&-
flnorophenyl)-1-(4-fluorophenyl)-2-0x0-1,2-dihydropyridine-3-carboxamide,

20 dihydrochloride salt
b
H;CO,C o
S
L
N
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N

N{ 3- Fl uor o- 4{ 3{ 4{ 2- hydr oayet hyl ) phenynpyri di n- 4-yl ory)
phenyl } 2- oxo- 1-

phenyl - 1, 2- di hydr opyri di ne- 3-carboxamde 5 F / NO2
TBSO/ O\ I \l I\ i NA)

3-(4{2- (fart-ButyI di met hyl si | yl ory) et hyl)phen )-4{2-f
| uor 0- 4 ni Mhridnd=3 fnpre-dinitropbeoxa)py ﬁ&ewaae

| t ) .
R e g ey, et
(CDBOD):mSp@nﬁx'iz%) astlchlqrle8s &b NM&(CD;OD;& 66 Js, 18),352 (d, 1H, J
9% 10 Py $22 tadifir 19108, 2 9yudp 16518 bl fBlag e, s 5.4 ),
7.15 (6971&2m#=48mﬁ743(QlH(%-SZjﬂz)J?OS(djaHJ%ﬁQ) 3.93 (s, 3H);

t z) 0 0. 90 (s, 911), 0.00 (s
|(\/5(ES|;‘{$¢§QB’¥JA@ & F/)NH2 TB(SO~, o\ 1\ |
~ 15 N B) 3(4(2

(t ert But yl di met hyl si |yl ory) et hynphenyl ) - 4{ 2-f | uor 0=4-

ni t rophenoxy) pyri di ne [00275] Prepar BHsi mi | ar

manner as Step C of Ex £c59 to giv e title

conmpound (76% as a paley F [ MR (CD3OD) S

8.44 (s, 1H), 8.32 (d, 111, Hz), 7.57 (d, 2H,

J=8 Hz), 7.36 (d, 2H, J= 8.4 Hz),|6.95 (t, 111, J= 8

Hz), 6.75 (d, 111, J= 4 Hz), 6.61 111, J= 8 Hz),

6. 55 1 J=4 Hz), 3.90 (t, 2H, J= 6.8 -14
( ﬂ) 1ﬂ1ethyl i(H)—am%no-2-ﬂ(_uorophenoxy)pyr:dm—?»—yl)benzoate

10 [00279] Prepared in a similar manner as Step C of Example 59 to give the title

compound (99%) as a yellow oil. '"HNMR (CD;0D) & 8.38 (s, 1H), 8.24 (d, 1H, J=
6 Hz), 8.01 (d, 2H, /= 8.4 Hz), 7.66 (d, 2H, J= 8.4 Hz), 6.85 (t, 1H, J= 9.2 Hz), 6.65
(d, 1H, J= 6 Hz), 6.48 (dd, 1H,/=12.8,2.4 Hz), 6.43 (d, 1H, J= 28Hz),382(s

3H); MS(EST") m/z 339.28 (M + H)".

15

>
S L et
o o) © o F
| S
N/
C) Methyl 4-(4-(2-fluoro-4-{1-(4-fluorophenyl)-2-oxo-1,2-dihydropyridine-3-
carboxamido)phenoxy)pyridin-3-yl)benzoate
[00280] Prepared in a similar manner as Step C of Example 62 to give the title
20  compound (81%) as a yellow oil. 'H NMR (CDs;0OD) & 8.66 (dd, 1H, J=7.2,2 Hz),
8.56 (s, 1H), 8.40 (d, 1H, J= 6 Hz), 8.13 (d, 2H, J= 8.4 Hz), 7.97-7.95 (m, 2H), 7.78
(d, 2H, J = 8.4 Hz), 7.55-7.52 (m, 2H), 7.38-7.31 (m, 3H), 7.26 (t, 1H, /= 7.2 Hz),
6.82 (d, 1H, J=5.6 Hz), 6.72 (t, 1H, J = 6.7 Hz), 3.94 (s, 3H); MS(EST") m/z 554.21

M+H)"
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Hz), 2.89 (t, 2H, J= 6.4 Hz), 0.87 (s, 911), 0.00 (s,
611); MS(ESla) mz 439.26 (M+ 10+ O

N- (3- Fl uoro- 4- (3-(4-(2- hydroxyet hyl ) phenyl ) pyri di n-4-y
| oxy) phenyl)-2- 5

0x0- 1- phenyl - 1, 2-di hydr opyri di ne- 3- car boxam de [ 00276]
Prepared in a simlar manner as Step C of Exanple 62.
After amide formation, the resulting yellow oil was

55 O | ATl

reaction vvaQudtdp!muﬂ)m(Muoﬁt;@Quylc-mmﬂ)z-dﬂrydhq@ﬁdine.3.

successwelx \zlpyl ter and brine (5 nL each), dried

over 10 anhyarc? 2S04, and concentrated in vacuo.

Thescr lmuasp]r OdEti&cﬂ&ﬁreth&ﬂ(ﬂB@ﬂlgW.29fﬂnﬁﬂﬁmTHF(S mL) was added 1 N
chromat o Pﬂ&% n SI| gel 10% et hanol / EtQAc) to

gi ve L piep (Sﬁz%ga&gt ymm%mcenwedw
'(;' Nﬁﬁ&% H (d 5%&@301@&%&@&1&1@% Wit 1 I\Iaaﬂ)%éous HCL. The
7. 55- 7236 wagpoliepteyl by fiftratipn d“@ﬁl@avﬁﬂﬂ&tﬁttelg;vetﬁb@uedpmduct

(d, 2H 9 J=8.7
15 o) (l%“éggééﬁﬁmz’fgﬁ%%ﬁegf%"gis%‘f'z{%* L 72 o),
. 18 (1(00282] , The athidt Wims)preparedas describe&ibbode usin@ TBT)J to give the HC1
I\/B ESI 7 (M+ Ht Ex le. 6 F
VE(ES! sing rF(tﬁe e orpound (629%) as & white selid. H NMR (SMSO-4y & 12.21 G,
((3 ﬁyl( ;1 gﬁjo f(somz.ﬂs?% ! 26BN $ By 8 )6A M S s 1U@N, 73+ 6.4 WOIAPR 16 (m,
pheny! 1H),2.1di (i ZRrop§ Hzd 7898, R sk 4 dlz)g.69-7.65 (m, 2H), 7.60-7.47 (m,
dihydr IOy, [ 7
N- ( 3- [ Pl ke 1ﬁ(}4 f?%%ﬁroxﬂtfe Iy PHEN S 1‘55‘&7?%% 242, 317
| o%§) pElHnJI/#)S 22[-17,) 2.65 (s, 3H); MS(EST") m/z 596.37 (M + H)".
oxo- 1- phenyl - |, 2-di hydr opyri di ne- 3- car boxam de
(Conpound C of Exanple 67,40 ng, 0.077 mml) in THP
(1 m) was added DI PEA (27 uL,gghmpté7gmo0l ) fol | oned by
25 met hanesul fonyl chloride (Al dri ch 7 uL, 0.092
mol ). After stirltNng at rt for 30 nin, reaction
was concentrated in yacuo. TheFre i dgg ssgl ved
in 3 mL of ethanol aml!'ltransf toapes?‘\
tube. Ammoni um hydr oxd ad d and
150 tube was seal ed an at 50 C for 8 h. After
cooling to rt, the react

N-(4-(3-(4-((2-Aminoethyl)carbamoyl)phenyl)pyridin-4-yloxy)-3-fluorephenyl)-1-

20  (4-fluorophenyl)-2-0x0-1,2-dihydropyridine-3-carboxamide, dihydrochloride salt
[00}83] Prepared in a similar manner as Example 69 to give the HCI salt of the title
compound as an off-white solid. 'H NMR (DMSO-ds) 5 12.17 (s, 1H), 8.87-8.85 (m,
2H), 8.64 (d, 1H, J= 6.4 Hz), 8.59 (dd, 1H, J=7.6,2.4 Hz), 8.16 (dd, 1H, J=6.8,2.4
Hz), 8.10 (m, 1H), 8.06 (4, 2H, J= 8.4 Hz), .00 (br s, 2H), 7.85 (d, 2H, J= 8.4 H2),

25  7.64-7.60 (m, 2H), 7.55-7.42 (m, 4H), 7.13 (4, 1H, J= 6 Hz), 6.75 (t, 1H, J= 7.2 Hz),
3.56-3.53 (m, 2H), 3.04-2.99 (m, 2H); MS(ESI") m/z 582.32 (M + H)".
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diluted with EtQCAc (10 nlL), washed with water (2 x 10
m.) then brine (1 x 10 nL), dried over anhydrous
Na2SO4, and concentrated in vacuo. The crude product
was purified by prep HPLC. The appropriate fractions
were concentrated to renove 5 nethanol and basified
W th saturated sodi um bi carbonate sol ution. The
aqueous | ayer was extracted wixampleJic (2 x 20 ni)
and the pool ed organic extracts were washed wth

brine (1 x 10 nlL),Ndried over anhydrous o4, and
concentrated The resj due was dlssolwed oxane (2
nm.) and charged with HCl i P -/ 3

sol ution was concentrgted. and tsu ti -[

| yophi l'i zed from ac&oni 10 water to give t e

HG salt of the title corg &4 ngy, 53% as a white

solid. 1H NWR (DVBO d6) S 1! (s, 1H), 8.74 (s,

IH), 8.55-8.51(m 2H), 8.09 (&, 1H, J= 6. 4 2 Hz),

8.03 (in, 110, 7.64 (d, 2H, J=6 Hz), 7.63 (m 1H)

7.54-7, 4Jl(-ﬁ—(%ﬂz-mumhylemwcﬁqthyl)@rbanqymenybpmdlp&y!oxy)-?’-

15, 3 o e ot oo

69 51 HN\~ ~ H NH F/ | N Ndihydrédhieridesalt ~ F ~I [~ N

m(i{iﬂé‘%{‘ﬁ ( m%ﬁ‘m Metnﬁngca%?xgg%gﬁphe%'tﬂﬂ&isanoftheuﬂe

- 2- 080-¢hyy gw%))&ve[ddﬁ&ﬁﬂés&ﬁf bﬁm@MSé’-Qg) a 12.08 (s, 1H), 8.87 (br
di hydrochloride salt F /
s, 1H), 8.75 (s, 1H), 8.54-8.51 (m, 2H), 808(dd, 1H J= 68 24Hz) 8.02 (m, 1H),
7.99 (d, 2H, J= 8.4 Hz), 7.77 (d, 2H, J= 8.4 Hz), 7.56-7.53 (m, 2H), 7.47-734 (m,
10 4%H),6.99 (d, 1H, J= 5.6 Hz), 6.67 (t, 1H, J= 6.8 Hz), 3.61-3.57 (m, 2H), 3.23-3.21

(m, 2H), 2.77 (s, 3H), 2.76 (s, 3H); MS(EST") m/z 610.30 (M + H)".

Example 72
H H
F. N\n/N
1YL
O F
HN A
P
N

15  1-(443-Aminopyridin-4-yloxy)-3-fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea
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I~i N- 151 A) Methyl

4- (442-f1 uoro-4-nitropheiioxy)pyddi n-3-ybenzo ate

[00278] Prepared in a simlar manner as Step A of

Exanple 59 to give the title compound (77% as a

col orl ess oiI 1H NMR (CD30D) 68.66 (s, 1H), 8.52 (d,

1H J = 8.22 (dd, 1H, J=10.4, 2.8 Hz)

8. 16- 8% (r?\ £3-propyridin:d -YJWW'“S 7.97 (d,

gl 1, . i;[)oﬁzdﬁi) . Td m%d&z-ﬂhﬁﬁgﬂmoﬁsséeméﬁb 3A6%f @(@n\%ﬁb 1 %l 137 e, 1.0
= z

/| NHZ mgg;tmld) (5.mly) atg)unﬂgtmypgenwasadded sodium hydride (80 mg, 2

(0276280 3% ADYBRITREG R ks b LR A8 ) hochlorie

Exadpl e(L&Q:atter G9ymgi hé ntmdl) was aidagh dhe /@/asam:radatrtfor 1 hand

TP Rt o) R EETNG T

I8-IZ )4 "%)0218&1((13 golﬁfllcla_ln, lﬂdltheﬂﬁm% @ )J_%?z r)nL@aﬁxz Sl't%ccdi)rgalﬁi la)Jer s dried over
.8 Hz )anhpirgys NapSO, M_llwncqvge@m vaepo. Thoomds mrn#uqtnvaa_sunﬁed by

y m%é‘z‘wl‘%gfno@“‘ﬁ&y a1 siaR i 0Rg o v g e

[ hylgr O eptnipCumti130 mg, 60%) as a yellow-orange solid. 'H NMR (DMSO-ds) 6 9.13 (s,
b epar dD; SLCETE YAt & L8386 B dnfile 56 o 6.55 @a
to gi vq%g‘% 134, Iza;ﬁéé emsr‘(aauli_llﬁ %%b%, zas'ﬂzq 5/@1 tsom}aMS(Esr) m/z

1H NVR
GIMNBM}? J—6Hz) 8.13 (d. 211 J—84Hz)
7 97 7 95 (m 211), 7.78

YT Y

JCREASN
o ] F

0N A

P

15 N
B) 1-(3-Fluero—<4-(3-nitropyridin-4-yloxy)phenyl)-3-(2~(4-

flnorophenyl)acetyljurea

[00286] A solution of 3-ﬂuoro-4-(3-nitropyridin-ét-j-(loxy)benzenamine (158 mg,
0.63 mmol) in THF (3 mL) was treated with a solution of solution of 2-(4-

20 fluorophenyl)acetyl isocyanate in toluene (Compound D of Example 11, 1.3 mmol)
and stirred at room temperature for 2 h then at 50 °C for 5 min. The mixture was
concentrated and the residue treated with DMF (15 mL) and SiO; (150 mg) and the
mixture concentrated to dryness under vacuum and applied to a 810, column. The
column was eluted with 20 - 60 % EtOAc / hexanes to give the product, which was

25  further purified by trituration with isopropyl ether to give a pale yellow solid (120 mg,
25%). 'H NMR (DMSO-dj) & 11.07 (s, 1H), 10.63 (s, 1H), 9.19 (s, 1H), 8.67 (d, 1H,
J=5.6Hz), 7.85(d, 1H, J=11.7 Hz), 7.46 — 7.45 (m, 2H), 7.39 - 7.35 (m, 2H), 7.18
{dd, 2H, J= 8.6, 8.6 Hz), 7.01 (d, 1H, J=6.1 Hz), 3.76 (s, 2ZH).
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(d, 211, J= 8A Hz), 7.55-7.52 (m 211), 7.38-7.31 (m
311), 7.26 (t, 1H, J=7.2 Hz), 6.82 (d, 1H J=5.6
Hz), 6.72 (t, 1H, J= 6.7 Hz), 3.94 (s, 3H); MS(E311)
mz 554.21 (M + 11)+. -152 D)

N-(4-(3-(4-((2-(Methyl am no) et hyl ) car banoyl ) phenyl ) pyr
i di n-4-yl oxy) - 3-

fl uorophenyl)-1-(4-fl uorophenyl)-2-o0xo-1, 2-di hydr opyri

+ dine SOear RSl ARAST0 L TG AR PR 150

NaC]—| (5 ni) flugfaphenglacetyDugesat rt for 20 h, the

o ut VAL R PERPHI T Gl gy %ﬂ%ﬂénﬁé}fnﬂw{m
Thes aﬂudroph&yﬁﬁédtﬁﬁi@(lb&m@j(bmﬁno@ﬁna

wat er |ve the eS|red roduct (144 920
tan so#‘? r’r‘lll@“f’% ﬂl ﬁecaialYSt

The ammﬁm Bﬁevﬁamé aﬁ%f@ﬁﬁ&ﬂlaﬁ@ﬁemw&a&&:@z tve the title
to give the HO salt of the title conmpound (62%

whi t e sempeind 185 MER74OVB0 while selid. “H NMR (DMSD-dj) & 11 03 (s, 1H),
5.9 81835 05 H o e i S, 4,250 1338 4800 il 51,
7 90 (a 382-17135 s 3&1)47 PR 7.16 (ﬁ93H) Sa2((d) 1}2111% 1 Hz), 5.26 (3, 2H), 3.75

. 60- 7 4 J= 5.6 Hz), 6.8
111 %@é}é (@9% J”—Hls 2 Hz), 3 1)7 (t, 15(

2H, J—52Hz) 2.65 (s, 3H) MS(ESI 4) m z 596.37 (M +

H)+. Exanple 70 ZNH INHF. NNI I \\ OO OOF
Example 73

N-(4 (3-(4-((2-Am noethyl)carbarmyl)p,men)ﬁl)pyrld|n 4-y

| oxy) - 3-fl uorophenyl )-1- 20 F
(4-f1 uorophenyl );_l - 0X0- 1, 2-di hﬁyé.,rlarnam
de, di hydrochl ori té 00831 P epared Pn a ¢ ar

manner as Exanpl e 69 |wet eHCI salt of the title
conmpound as an of f-whit eJsol || SIH NWVR (DVMSO-d6) S

12.17 (s, 1H), 8.87-8.859m 1), 8.64 (d, 1H, J=

6.4 Hz), 8.59 (dd, 111, J= 7.6, 2.4 Hz), 8.16 (dd, 1H,
J=15%. 8, 2.1(4-(3-((15,45)-4-Aminocyclohexanecarboxamido)pyridin-4-yloxy)-3-

fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea, trifluoroacetic acid salt

A)  fert-Butyl (15,45)-4-((4-(2-fluore-4-(3-(2-(4-
20 fluorophenyl)acetyljureido)phenoxy)pyridin-3-
yl)carbamoyl)cyclohexylcarbamate
[00288] A solution of N-Boc-cis-1,4-diaminocyclohexane carboxylic acid (Chem-
Imprex International, 24 mg, 0.10 mmotl) in THF (1 mL) was cooled to 0 °C, and
treated with EtsN and then isobutylchloroformate. Afier 5 min, the mixture was
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Hz), 8.10 (m 1H), 8.06 (d, 211, J= 8.4 Hz), 8.00 (br
s, 2H), 7.85 (d, 211, J= 8.4 Hz), 25 7.64-7.60 (m
211), 7.55-7.42 (m 411), 7.13 (d, 1H, J= 6 Hz), 6.75
(t, 1H, J= 7.2 Hz), 3.56-3.53 (m 211), 3.04-2.99 (m
211); MS(ESP) mz 582 32 (M+ H)t - 153 Exanple 71 |
NHFNN O~ O

N- (4- ( 3teet9;d W@ﬁ@&‘ﬂﬁ@% ﬁ§ |1a<ﬁr(ﬁmwr15ﬁea4rﬂaﬁeﬂ fluarephenyl-3-2-(4-

yridi n-gg age}lyl Co d C of Example 72, 27 mg, 0.068 mmol) in THF
fluorophenyléﬁl) %T'%ao(romﬁoun 0 oxopc mg,é)ropynrnlno)m

di ne- 3{@4 Fﬂé)&&ﬁﬁ@@m@mhmfd@ho o@ fatd 03@111 mlfi(lm&i}‘ﬁom temperature

o oue A Pl ol BRI URIGEhd Byl o
S OI 5d. s&ldhbﬂ/ﬂxd(t?hﬁ@ﬂﬁblzaﬁe déhaidBed( ?;ed](MgSCB) ﬂ:dﬂddohieﬁnﬁt\]ec_l in vacuo to
6 8 2 %"eﬁé“j ““%e 16)2'3 f‘&# S/n%'é‘e %id“%'jf asgm’w ghypmatography

7. 77 (G S2O, eldiin. 5@)1@0@6@&3&:5&:&%@858 euﬁeﬂ&nﬂo&ﬂ(ﬂ mg,
(m 10 411). 6,99 1H, J= 67 (t, 1H

6.8 m?lveas&v@tsw(l@mM%@SF)Mﬁ% ™MHH o, 2. 77
(s, 311), 2.76 (s, 313); MS(ESt) mz 61030 (M- HJ.
Exanple 72 HH N F' NFOOI F 5 HZNN 15

1- (18- ( B)AmM |le:ﬁ-ﬁ-((dSWyAmnyo):yﬂslidmmﬂmyﬁqo)ﬂyl(idmé#yloxy)-S-
f1uoropheny Iﬂ)l.laC eiﬂén}lij E&Q—(‘I—ﬂuorgphenyl)acetyl)nrea, trifluoroacetic acid salt

[00289] A solution of tert-butyl (1S,45)-4—((4—(2-ﬂuor0-4-(3-(2—(4—
fluorophenyl)acetyl)ureido)phenoxy)pyridin-3-yl)carbamoyl)cyclohexylcarbamate (10
mg, 0.016 mmol) in anhydrous MeOH (0.5 mL) was cooled to 0 °C and treated with 4

15 M HCI/1,4-dioxane (2 mL). The mixture was stirred at 0 °C for 1.5 h and then at
room temperature for 20 min and finally concentrated in vacuo to give the crude
product. Purification of the residue by preparative HPLC (Column A) gave the title
compound (4 mg, 33%) as a yellow solid. '"H NMR (DMSO-ds) 8 11.07 (s, 1H),
10.64 (s, 1H), 9.28 (s, 1H), 8.40 — 8.37 (m, 1H), 7.94 (s, 1H), 7.83 (dd, 1H, J=2.1,

20 12.7Hz), 747 -17.33 (m, 5H), 7.19 - 7.14 (m, 3H), 7.07 — 7.02 (m, 1H), 3.75 (s, 2H),
3.25-3.15 (m, 1H), 2.85 - 2.76 (m, 1H), 1.97 — 1.84 (m, 2H), 1.85 - 1.61 (m, SH);
MS(EST): m/z 524.26 (M + H)".

Example 74
F HTH
H
A O
o] | =
N

1-(4-(3-((1R,4R)-4-Aminocyclohexanecarboxamido)pyridin-4-yloxy)-3-
fluorophenyl)-3-(2-(4-fluorophenyBacetylurea, bis-trifluoroacetic acid salt

25
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O~ N~ N -154 A

3-Fluoro-4-(3-nitropyridin-4-yl ory)benzenam ne [ 00285]
To 4-am no-2-fl uorophenol (see Step A of Exanple
19,127 ng, 1.0 mml) in DM (5 nL) at rt under

ni trogen was added sodi um hydride (80 ng, 2 mol,
60% . After stirring at rt for 10 mn,

4-chl oro- 3-ni tropysi digne hydrochyor | de % (Hancast

195 ng, 1.0 mol}” W added. The F eYfas stl

at rt for 1 h andl mgs en dilu thoet Ge ( }
and washed with water, agueo s lithium chloride
solution, and then brime each). The organic
| ayer was dried over anhydyou 2S04 and

concentrat ed in vacuo. The crudeNproduct was purified

o | el uti
ot Efdne B ORI PR B poRLa AR 920 o 0%
1t tpritopeis s (<
1H), = 7. . 1H, J= 9. ,
6H)92 (d, 1H, Y)“YB“‘PE!}WGI“%‘Y%Q&“’%% J=13.2, 2.4 Hz),
6. 45 gﬂizs%]ll Théttlgc&nﬁﬁmﬂ dﬁﬁie 8 Hotn 124l®m%§§ﬁm-)4-yloxy).3-

m z OBl OOI~F
15 N g)lorophenyl)-3-(2-(4-ﬂuorophenyl)acetyl)urea (Compound C-of Example 72, 57 mg,

fll Ejgrgghen ?1;&&{ l%m-rea [ %T‘M ilé’z/c%ut %&%Mmc

3-fl uoﬁbm@, 031 mmm)mwsmﬂar ndannenas\deberibed faiSiepoA 01 Egample 73 to give

soi ut | W@HHMEE (gsﬁgsz%% Sl?[*& &Fzﬁ%\btf g?f%?%ﬂl"” M +H)".

i spgyanate in tol uene (Corrpound D of Exanple 11, 1.3
mmol ) _and stirred at roomtenperature for 2 h then at

50 C fB 5 K#rG-@BARArAmingsEcloberqnessrboxaptdoipyridiped-yloxy)-3-
residue treghgd okl SV 4 Aiofpheifhostyardal B cRlthoAletic acid

t he
salt
[00291] The title compound was prepared from fers-butyl (15,45)-4-((4-(2-fluoro-4-
15  (3-(2-<(4-fluorophenyl)acetyljureido)phenoxy)pyridin-3-
yl)carbamoyl)cyclohexylcarbamate (25 mg) in a similar manner as described for
Example 73. Purification of the reaction mixture by preparative HPLC (Column A)
gave the title compound (7 mg, 23%) as a white solid. I NMR (DMSO-dy) 6 11.06
(s, 1H), 10.61 (s, 1H), 9.94 (s, 1H), 9.19 (s, 1H), 8.28 (d, 1H, J= 5.6 Hz), 7.82 (dd,
20 1H,J=2.0,13.2Hz), 7.79 - 7.76 (m, 3H), 7.43 (dd, 1H, J=2.0, 8.6 Hz), 7.38 - 7.33
(m, 2H), 7.17 (d4, 2H, J= 9.2, 6.6 Hz), 6.86 (d, 1H, J= 5.6 Hz), 3.74 (5, 2H), 3.08 -
2.95 (m, 1H), 2.67 —2.43 (m, 1H), 2.01 — 1.88 (m, 4H), 1.53 ~ 1.43 (m, 2H), 1.37 -
1.27 (m, 2H); MS(ESI): m/z 524.35 M + H)".
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m xture concentrated to dryness under vacuum and

applied to a Si02 colum. The colum was eluted with
20 - 60 % Et OAc / hexanes to give the product, which
was 25 further purified by trituration with isopropyl
ether to give a pale yellow solid (120 ng, 25%. iH

NVR (DMSO-d6) S 11.07 (s, 110, 10.63 (s, 1H), 9.19 (s,
1H), 8.67 (d, 1H, J= 5.6 Hz), Exagpleds |ii, J=11.7
Hz), 7.46 -7.45 (m 211), 7.39- 7 35 (mH 214), 7.18
(dd, 2H, J= 8.6, 8.6 Hz), 7.01 JTr

3.76 (s, 2H). -155
1- (4- ( 3- Ami nopyriaii n-¢ rophenylcs 3-T12- (4-
fl uorophenyl )acetyl)u N A suspensi on of
1(3-fluoro-4-(3- nltropyr|o n- A}ylnxy)phenyl) 3-(2 (4
5 fluorophenyl)acetyl)urea®(1 gy, 0.29 mmol) in 3:1

McOH | THE (20 rrL was hydro%qr;at ed over Pt20 (50 np)
usi ng H2" ré{Amino exanecpirboxamid)pytidin-d-yloxy)-3-

was filtered off Wigkh t he
filtrate concentrat edr g‘éﬁb Lhtp%n%%ace%auﬁu( 85
nmy,374% as a white solid. 1H NI\/R(DI\/BOdG) 811. 03 (s,
111), 10.55 (s, 1H), 8.03 (s, 111), 7.75 (dd, 1H, J=
3

25 13.2 Hz), 7650(d 1H, J= 5.1 N 3K

(m 311), 7 23-7.16 (m _311), 6.42 (d . JE 5.

5.26 (s, a,/'z I\/IS(ESIb. z 399. %
D 73

(M+H)t Exa H"‘H2 | Nio |/ F NOIN15
1-(4
(1S 4S) 4 Am nocycl ohexanecar boxa pyri di n- 0-yl oxy

. 3- fluorophenyi)-3-(Z{4-fl uorophen{?‘l )acetyl)urea,
trifl udp oacRéizsl qLRARFAH(4-( J.ﬂ@m@us-@-(ﬂﬁﬁo%ﬂméﬁy?aé&&numwo)

A) ten-Butyl (1S,45 4-(2-fluoro-4-(3-(2-(4
fl) uor opheny lﬂ"'&&@f)yy Ewé-éla : 1:lpq(;ural(ngﬂ1(ylcarbamate

yl) carsazen|! ) quelinb saniphak %Eﬁksa:ed from 1-(4-(3-aminopyridin-4-yloxy)-3-
10 fluorophenyl)-3-(2-(4-flucrophenyl)acetylyurea {Compound C of Example 72, 50 mg,
0.13 mmol) and trans-4-((benzyloxycarbonyl)methyl)cyclohexanecarboxylic acid (40
mg, 0.14 mmol, prepared according to the synthetic route described in Schaus, J. M. et
al. J. Med. Chem. 1998, 41, 1943-1955) according to Step A of Example 73 to give
the title compound (30 mg, 34%) as white solid. MS(EST"): m/z 672.34 M+ H)".
15
B) 1-(4-(3-((1R,4R)—4—{Aminomethyl)cyclohexanecarboxamido)pyridin—4—
yloxy)-3-fluorophenyl)-3-(2-(4-fluorophenyl)acetylurea
[00293] A solution of benzyl ({1R,4R)-4-((4-(2-fluoro-4-(3 -(2-(4-fluorophenyl)
: aceqdyueﬁkﬁphcnoxyjpwddhb3qﬂ)uubannndyanﬂohexyDnuﬂhyhxubanuuc(25:ng
20 0.037 mmol) in MeOH (1.5 mL) was hydrogenated over 10 % palladium-carbon (15
mg) for 4 h using H, form a rubber balloon. The catalyst was filtered off and the
filtrate concentrated in vacuo to give the title corapound (18 mg, 90%) as a yellow
solid. 'H NMR (DMSO-dg) 6 10.62 (s, 1H), 9.64 (s, 1H), 9.01 (s, 1H), 8.17(d, 1H, J
=3.6 Hz), 7.79 (dd, 1H, J=2.5, 12.7 Hz), 7.42 — 7.35 (m, 4H), 7.30 (dd, 11, J = 8.6,
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[ 00288] A solution of N-Boc-cis-I, 4-di am nocycl ohexane
carboxylic acid (Chem Inprex International, 24 ng,
0.10 nmol) in THE (1 nL) was cooled to 0 C, and
treated with Et3N and then isobutyl chl orof or mat e.
After 5 mn, the m xture was -156 treated with a

sol ution of

{43- ar?r%HﬁW#&u(% 2y 658§ BLYT1P Sl (-2 237 d, 2H, /= 6.6 Hz),

fl
5 R A 463 A oL 1EaOE 13-,

cont i n@ém%Sﬁ&RSM"‘&Dn and then at room
tenperature for 2 h. The m xture was partitioned

bet ween Et OAc and saturated aq. NaHCO3 5 sol uti on and
t heSEt OAc phase separated, dri Eiaﬁlmm) and
concentrated in vacua to give the ﬁ product
Purification of the residue B \ﬁp

chromat ography on 8102 el uti ng h 80
hexanes gave the tj CoNnpowy

white solid. MS(ES nfz“6f25(M+ |—|)* 10 B) 1(4

(3-((LS, 45~- 4- Am nocyclghe ar boxam do) pyri di n-4-yl
oxy) - 3- fluorophenyl)-3p2{4 or ophenyl ) acetyl ) urea,
trifluoroacetic acid salt [(5"0289] A sol ution of

tert-but XIL(4«3—W@héaﬂ£(ﬁrﬁ&aiﬂlﬂ®bﬁ1&mh&ﬁ}3-ﬂuomphenyl)-S—(z-(4-
fl uorophenyl )acetyl ) urei do phenoxy)‘)g{é;ddl n-3-yl)carbam

oyl ) cycl ohexyl car bamat e ( 1iporgpheny

in
whi %dh‘m%%c?‘ﬁu piaflysa$ %ggyrﬁng?&ﬁ?f? RN (-

st ilPr edluampbexﬂl)amlm (Eompduuct@ of Bxamplo m,t%mroamwnol) in

I g; g?ﬁ%&%ﬁd fi nal %%%ﬁbdﬁ, k}ﬁg acu t % c%i)cil\éﬁexanecarbonyl

pr epar ahlovige @B&&H, @phigrm oM nﬂﬁd&ﬁaﬂdrsﬁnted hﬂ xefor Qmﬁkﬂhuonal portion
(4 ng, 33% as a yellow solid. "HN

11. 07 &3 cyvloliqufnecarbemd #blogide {1l mpg, 09}?758111(191) my%ded to the mixture and
8. 40- 8437,

20 12. ﬁkﬁ? e s he Tt ,x%%l‘ggfﬁl%dﬁnmgﬁiéz’wmw‘m
7. 0F- 7 s@rafedrag. NaHGO; ®hm§m( étiedmgsm) Sd2Bneedira®d fmyacuo. The

) & BuF_PHZa'sg\iqéﬁby LoRm chioiiuigp h%b%éi%;luﬁng“&thsowwo
Exanpl @ B A MNhekididk to Five tHH‘t:tle csmpbhnd (19 mg, 61%) as a white solid. ‘H
NMR (DMSO-ds) 8 11.03 (s, 1H), 10.57 (m, 1H), 9.60 (m, 1H), 8.99 (s, 1H), 8.15 (d,
1H, J=5.6 Hz), 7.76 (dd, 1H, J= 2.0, 13.2 Hz), 7.39 — 7.33 (m, 3H), 7.28 (d4, 1H, J
20 =8.6,92Hz),7.18 - 7.14 (m, 2H), 6.65 (d, 1H, J=5.1 Hz), 3.73 (s, 2H), 1.81 ~ 1.71
(m, 5H), 1.64 -1.61 (m, 1H), 1.43 — 1.34 (m, 2H), 1.29 - 1.14 (m, 3H); MS(ESI+): m/z
509.27 (M + H)".
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~1 N 25

1{4- (3{ (1R 4R) - 4- Am nocycl ohexanecar boxam do) pyri di n-4
yl oxy) - 3-

fl uor ophenyl ) -3{2{4-fl uorophenyl )acetyl)urea,
bis-trifluoroacetic acid salt -157 1 pH/p )crYrcF p
IN A test-Butyl (1R 4R)-4{(4-(2-fluoro-4-(3-(2-(4-

f 1 uor ophenyl ) acet ynur ei do) phen%s@%? i n- 3-

yl ) car banoyl ) cycl ohexyl car bamat e 5 [OQZQQA The title

conmpound was prepared from

1{4- ( 3- am nopyri c“ R-4-yl oxy) 3-@,

fl uor ophenyl ) - 3-( { fI cety?)urea F
(Conpound Cof Exanpl exy Zﬂ(, 0.14 nmol ) and

N- Boc- war s- 4- am nocycl ohelxan @ arlioxylic acid

(Anaspec I nc. 51 ngy, 0.21 Q in a simlar manner

as described for Step A of Exanple 73 to give the

title clra m@eﬂfbe%‘-ca@mm@)nmﬂm-4 -¥i8gp§-fluorophenyl)-3-

mz 624.41 (M .

1- (4- (3{ (1R 4R)- fudrdp ngﬁe‘g%‘;rgghr Lrifluorgacetic acid salt
4-y¥ory} 3-

fl uorophenyl)-3{2-(4-fl uorophenyl)acetyl)

Elrearr
bis-trifluorgasetic acid salt [OO0E
pared ﬂromtert buty

conpound wa

(1S, 4S)-4-((

(3-(2-(4-11 uorophenyb) acket yl) u }@l d phenoxy) pyr i d| n- 3-
yl ) car banoyl ) cycl ohexyl carba ng) in asimlar
manner as descri bed for Exaan e =) Purification of

the reaction m xture by preparative HPLC (Col um A)

gave t A til»l(bFlmmd&(M‘I-(? ph#noxzadéamidoyp qmi.d.ﬁe.:ol [ d

1H NVR (DVMBO- d6 0 1 10. 61

(s, 111§ %”s‘“‘al)ny dsl'i‘g‘ F?P'HGPYD'H:@ Wﬂ%henyl)wwl)urea
(dd Zﬁmiﬁ Ji:%hﬁmn%? hb?ﬁ\m 650197%6 177%61613 ﬁ@ﬁzglz (9413111L)was

I H, J— 2.
bd 2ecpledfs - 1:»5) @andw yrithe:. sebition of 1 G W@%—Yloxy)-?:—

1174 Chmgihb 5 b Bt i .
1.27 (&7 2xdol) aJﬁB?éIEBA)(GS PLZ0.52 farid) i NEHCL, (0.4 mL). The mixture was
stirred at -10 °C for 10 min and then treated with a solution of 4-
((carbobenzyloxy)amido)piperidine (40 mg, 0.17 mmol, prepared using the procedure
15 describe in Schaus, I. M. et al. J. Med. Chem. 1998, 41, 1943-1955) and DIPEA (65
pd, 0.37 mmol) in CH,Cl, (0.4 mL). Afier stirring for 2 minutes, the mixture was
warmed to room temperature then heated to 40 °C for 10 min. The mixture was
diluted with EtOAc, washed with saturated aq. NaHCO; and brine, dried (MgSO,)
and concentrated in vacuo. The product was purified by flash column
20  chromatography on SiO; eluting with 0 -5 % MeOH / CH,Cl, to give the title
compound (50 mg, 45%) as yellow solid. MS(ESI+) m/z 659.29 (M + H)*.
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- 158 Exanmple 75 F N N NZN//i,. O\ I OO~ F -~p\
OIN1-(4-(3-((1R 4R -4- A

dnonet hyl ) cycl ohexanecar boxam do) pyri di n-4 yl oxy) - 3-

fl uor opbenyl ) 3-(2-(4-fluorophenyl)acetyl)urea 5 O \
OHg.. HO | OOI/ F ~N\ N A Benzyl

((1IR 4R)-4-((4-(2-fluoro-4-(3.(2-(4-fluorophenyl)acety

nurei dd) [PREAB>(Ainogiperidinet )-carboxamido)pyridin-4-yloxy)-3-

f?{ F:nggh%%?l O‘\I’hgwaia'n@gr l Car ba attceet)[li)ucl)%g%s-momaceﬁc acid
1-(4-(3-amgarpyri di n-4-yl oxy) 3 10

(compL oh winpot ksf’é@%«&?&%@awﬁ%ﬁ; SBR Simeit
- |c a0|%r(4m%n§’ﬂ%mw d’?n E“"Smg,OOGS

pr epar ed accor fo th
synt hanmol)mehselmmkf@emécﬁ ) wrstydeogenpated\gvep waﬂaglumwbon

Beanpl U5 R PG Hy fbm ibpectal ﬁ&@%%ﬁ%%‘%%?‘@% A and the
whi t e ﬁlahue@ondvﬁwem oo Gtk wat il bgfrsparsive HPLC

1-(4- (3 i(1R§4R) 4- orret %W@eyﬁw’iﬂﬂfs%%ﬁmﬁ& 1H), 8.55

)pyri of
( 21d 4- (fs,' 19\ 8% %ﬁyiﬁﬁs qnxb,)m, ga- 4 253175448 A Ui=0m0,0f2.7 Hz), 7.37 —

CCLR 83 36, 123 £ Mldhn, BH) 66540 VLA 15 Bl 5 3.98 (an, 28D, 3.73

S s b g e
M)  wedH)) MB(BRIE) 252 585M +@96.pal | adi um car bon (15 ng)

for 4 h using HZ form a rubber ball oon. The catal yst
was filtered off and the filtrate concentrated in

vaggla to give the title compoumhmplé780, 90% as a

yel | ow
YO
o) °c o F
1-(4-(2-Amino-3-(4-(2-amino-2-oxoethyl)phenyDpyridin-4-yloxy)-3-
fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea, triflucroacetic acid salt
HO._.0 Fﬁ NO,
Q
=
|
20 HN™ TN

A} 2-(4-(2-Amino-4-(2-fluoro-4-nitrophenoxy)pyridin-3-yl) phenyDacetic acid
[00297] A mixture of 4-(2-fluoro-4-nitrophenoxy)-3-iodopyridin-2-amine
(Compound C of Example 34, 88 mg, 0.23 mmol), 4-(dihydroxyborane)phenylacetic
acid pinacol ester (Frontier Scientific Inc., 92 mg, 0.35 mmol), Na;CO; (170 mg, 1.61
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solid. 'H NWR (DVBO-d6) S 10.62 (s, 1H), 9.64 (s,

1H),9.01 (s, 111), 8.17(d, 1H J = 5.6 Hz), 7.79 (dd,

1H, J= 2.5, 12.7 Hz), 7.42-7.35 (m 411), 7.30 (dd,

1H, J= 8.6, -159 9.2 Hz), 7.18 (m 211), 6.66 (d, 1H,

J= 5.6 Hz), 3.75 (s, 211) 239 (d, 2H, J= 6.6 Hz),
1.87-1.81 (m 411), 1.46-1.35 (m 111),1.33 -1.10 (m

111), @ntgqa.d,WO(cme 2 paL) and/He@ & ml) was ﬂemdm«mmm{ argon purge

i (E)A(fa( é%gg@zdénecar@ ﬁ#’l&%ﬁglr"f)c?p%"ml(oxy , 0,023 muol). After

r ophen)hleaun@-a@ PO °C fof B hipthe pRianfithe mixmiry s adjasted BGIDE hsiAg | N

sol uti

1 a- ( BPaRrutens e TR e conprfmi i egheyod thegeridoe pariioned
10 5l ueenms Pt h4tOPRIEGUTEE PR ext
72, ZSU% Oﬁg%@AmmI%H7ph®?:H2012 (2 maﬁu\i\“;auss treat eole ted with

with E s the combied eiescts WerRidresd (MeSOudandcaneratipted in vacuo to
chl ori geve(did dukt T prBd &Z&vamﬂhr}:ea%ﬁtﬁiﬁ{@ﬁc/%eoﬂmgmme

rt for 2 h. An additional” portion
cycl ohdrsied perdoct (70 mgh8@6) asen(ckdngeabrovin @lid. HNNRWGBMSO-dy) &

added t £

181 a2t ai ST T, {EF B Bt e Hecft g Bl 790 @ 1
1510at wét BE), 232 -NatIe8 581 6126 @) 1HAY =60 K563 |s, 3Ry 3.57 (s, 2H);
concentra in vacuo, The, residue was purified by

fl ash W@§ﬁ>d’!’(¥%%ﬁ)@f‘éﬂﬂ/ on Si02 eluting with

50-100 % EtOQAc | hexanes to give the title conpound

(19 ng, 61% as a white solid. IH NWR (DMSO d6) S

11.03 (s, 111), 10.57 (heN&C 9.60 Fre ~A11NC28. 99 (s,
111), 8.15 (d, 111, J= 5.6 Hz), 7. 7 111, J=

O728(dd, 1H, J 20
.65 (d, 111, J=

2.0, 13.2 Hz), 739 - 7.33
= 8.6, 9.2 Hz), 7.18-7.14 (m
(M 5H), 1.64
.14 (m 311);

5.1 Hz), 3.73 (s, 211), 1.81-1.71
-1.61(m . I'H), 1.43-134 (m 211), % )
MS(ESI+): mz 509.27 (M + Hf. 60 Exanple 77 H
B) 2-(4-(2-Amino-4-(2-fluoro-4-nitrophenoxy)pyridin-3-yl)phenyl)acetamide
1S [00298] A solution of 2-(4-(2-amino-4-(2-fluoro-4-nitrophenoxy)pyridin-3-
yl)phenyl)acetic acid (65 mg, 0.17 mmol) in anhydrous DMF (1.2 mL) was treated
with PyBOP (125 mg, 0.24 mmol) and HOBt (32 mg, 0.24 mmol) followed by DIPEA
(60 pL, 0.35 mmol) and NH4C1 (19 mg, 0.35 mmol), After stirring at room
temperature for 20 min, the mixture was concentrated under vacuum and the residue
20  partitioned between EtOAc and saturated aq. NaHCO; solution. The EtOAc phase
was washed with brine, dried (MgSOs) and concentrated in vacuo. The product was
purified by flash column chromatography on Si0O; eluting with 0-8 % MeOH / CH;ClL
to give the title compound (40 mg, 62%) as an amber colored oil. 'H NMR (DMSO-
ds) & 8.23 (dd, 1H,J=10.7,2.5 Hz), 8.05 (d, I1H, /=92 Hz), 7.93 (d, 1H,J=6.1
25 Hz), 7.42-7.32 (m, 2H), 7.33-7.25 (m, 4H), 6.92 (s, 1H), 6.25 (d, 1H, J= 5.6 Hz), 5.64
(s, 2H), 3.36 (s, 2H); MS(ESI"): m/z 383.17 M + H)".

- 163 -



O'" HINO\VI Ho/ F NUN\ OI i N
1-(4-(3-(4- Am nopi peri di ne- 1- car boxaw do) pyri di n-4
yl oxy) - 3-fl uor opbenyl ) -3
(2-(4-11uoropbenyl)acetyl)urea, bis-trifluoroacetic
acid salt 5 a0 ~N:rfrcc Oo0iJ\ IN A

1- (3- Fl uoro-4-(3-(4- (2 phenoxyacet anm do) p| perl di ne4.

car boxam do) pyri di n- 4- yllahyashenyl } I 2s L uor opheny
| )acetyl )urea [00295] A solytion of trsgene (50
ng, 0.17 nmmol), in CH2C12 (O ) WS 0 cooled to

-10 C and treated with a sol
1- (4-(3-am nopyri di n-4-yl oxy) -
fl uorophenyl)-3-(2{4-fl uorophe acetyl ) urea

(Conpound C of Exanple 72,67 ng, 0.17 mmol) and DI PEA

(65 L, €). 37294t Aniio GHAGhiin6-2-HudfbphenbiPpiiidin3e Was
stirred at -10 C for 10, mn and then treated with a

sol ution of YAphenyDasetemidesy| oxy) anmi do) pi peri di ne (40

ng, O. |, A RERRA gh%nn -3-
descri ﬂ ZPEPSCAF] aus ‘)?Qf\glh!—%2 Mmﬁﬂﬂel\/%gd‘ud&lgo @(gpyndm >
41, 5194!91911@513908’@!113(1@]32’% ()@36 mmolDDMF (ﬂmIL) EtQHCCﬂ-IZI!II-)an H;0O

vas Vs et 57 B kb e P (foe s, 2.4

for 10nihel) a:ﬂthe mixtineteatedat 100i°Cufore2d mint ThEnDMre was filtered through

\(Nal\/a g%g)éé'ht E ﬂé’g dﬁél‘%& 3§3H5%3&£‘P9 v%rgé gﬁm’gﬁ g\}@%‘ and then the

purifi efxiive ddsaxia@ed Wi @A& é&%t%cﬁle@@MgSO@and
eluting with 0 -5 % MOH / CH2Cl2 fo give the titl

corPoufencesmatedyto erssthe desirpdproguet£) me, 67!‘%7@(85&?@910%% solid.
659. 29 MBSz 35382 (M + Hy'.

D) 1-(4-(2-Amino-3-(4-(2-amino-2-oxoethyl)phenyl)pyridin-4-yloxy)-3-
fluorophenyl)-3-(2-(4-fluorophenyl)acetyljurea trifluoreoacetic acid salt

15 [00300] The title compound was prepared form 2-(4-(2-amino-4-(4-amino-2-
fluorophenoxy)pyridin-3-yl)phenyl)acetamide (19 mg, 0.054 mmol) and 0.3 M
solution of 2-(4-fluorophenyl)acetyl isocyanate in toluene (Compound D of Example
11,0.27 mL, 0.081 mmol) in a similar manner as that described for Step D of
Example 33. Purification of the reaction mixture by preparative HPL.C (Column A)

20  gave the title compound (9 mg, 26%) as a white solid. "H NMR (DMSO-dj): 5 11.03
(s, 1H), 10.57 (s, 1H), 7.93 (4, 1H, J= 7.1 Hz), 7.76 (dd, 1H, J=2.0, 13.2 Hz), 7.44 -
7.42 (m, 3H), 7.37 - 7.29 (m, 6H), 7.16 (dd, 2H, J= 8.6, 8.8 Hz), 6.94 (s, 1H), 6.31
(d, 18, J="7.1 Hz), 3.72 (s, 2H), 3.43 (5, 2H); MS(ESI"): m/z 532.24 (M + H)".
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B) 1{4 (3

(4- Am nopi peri di ne- 1- car bozam do) pyri di n-4-yl ory} 3-

fl uorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea,
bis-triflaoroacetic acid salt [002961 A solution of 1
(3-fluoro-4-(3-(4-(2-phenoxyacet am do) pi peridine-1 5
car boxam do) pyri di n-4-yl oxy) phenyl ) -3-(2-(4-fl uorophen
yl)acetyl)urea (45 ng, 0.068 px@hple7d absol ute McOH
(2.5 nmL) was hydrogenated over 10 %,pal | adi um car bon

(15 ng) using H2 froma rubbe Ilgﬁ} 0 . The
catal yst was filt and the tr e oricated
in vacuo and the rQsiI ue wasapticit i ed® by ©pr epaFartive

HPLC (Col um A) toNaf the title conpound. 'H NWR
(DMBO-d6) S 10.57 (s, 1110 8™p5 10 (a, 1H), 817 (m
110, 8.14 (d, 1H, J= 5.6 . A7.75 (dd, 111, J= 2.0,
12.7 Hz), 737- 7.33 (mHa3H) N723-7.14 (m 311), 6.65

(d, 1H ¢ demoads x i henyl)-3-(2-
3.05-2. Q]i'?m‘“}’ﬁl% @ i ?’%eﬁ"y@}%ﬁ? m%'i%ﬂ*%“%ﬁp yh-3-
211),1.34 -1.20 (A-flu@dphenyiBeig)udeadihydaghridepit) +.

15 Exanmple 78 HZNOF N TN/ O | Ol/ F i HZN N

1{ 4= (2- Am no

3{4- (2-am no- 2- oxoet hyl ) phenynpyr i @zA< WINGxY) - 3-
fluorophenyl)-3-(2-(4-fl phenyl )aI ) ur ea,
trifluoroacetic acid sal t. O F~oMORZ0 HZN N A) 2

(4 (2-Arino-4 (2-fluoro N

4-ni trophenoxy) pyri di n-3-yl ) phenyfpacetic acid [00297)
A mxture of 4 (2-fluoro-4 =

ni t rophenoxy) - 3-i odopyri di n- 2 M & ( Conpound C of

Exanpl ?%34’ 4 Fﬂglrogf-lﬁﬁ'oPﬁm(Qxy)-.'i-(2-(pyridin-z-yl)ethynyl)pyﬁdin-z-amine
4- (di hydr oxybor ane) phenylacetic acid pinacol ester

( Fr ont [0980Hci dnmittime of Ad2-flugm-hpitrophergxyiniriodopygidinegmmine
R
10 57 mg, 0.54 mmol), THF (2 mL) and Et;N (2 mL) was degassed by vacuum / argon
purge and treated in turn with Cul (6 mg, 0.032 mmol) and (PhsP)<Pd ( 20 mg, 0.017
mmol). The mixture was heated at 60 °C for 45 minutes, cooled, partitioned between
EtOAc and saturated aq. sodium bicarbonate solution. The organic phase was dried
(MgSO,) and concentrated in vacuo to give the crude product. Purification of the
15  residue by flash column chromatography on SiO; eluting with 0-1.5 % MeOH /
CH;Cla gave the title compound (55 mg, 58%) as a brown solid. 'H NMR (DMSO-
ds) 5 8.53 (d, 1H,J= 5.1 Hz), 8.39 (dd, 1H, J=2.5, 10.7 Hz), 8.15 (dm, 1H, /= 8.1
Hz), 7.97 (d, 1H, J=5.6 Hz), 7.81 (d, 1H, J=8.1 Hz), 7.71 (4, 1H, J= 7.6 Hz), 7.52
(dd, 1H, J= 8.6, 8.6 Hz), 7.38 — 7.34 (m, 1H), 6.71 (s, 2H), 6.21 (d, 1}, J=15.6 Hz);
20  MS(EST"): m/z 351.25 (M + H)". |
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and treated wth tetrakis(triphenyl phosphi ne)

pal I adium (27 ng, 0.023 mmol ). After heating at 100 C
for 3 h, the pH of the m xture was adjusted to pH 6
using 1 N hydrochloric acid. The m xture was
concentrated in vacua and the residue partitioned 5
bet ween Et OAc and pH 7 phosphate buffer The aqueous

phase was extracted with ®i ned
extracts were dried (M8 i ted in vacua
to give the crude produ ] was triturated

wth 2:1 EtOAc/ McOH to glee t
ng, 80% as an orange-brown solid NVR (DVMB 0-4) S

12.34 (s, 111), 8.23 (dd, 1H, ,_%— . 10.5 Hz), 8.05

(d, 111, J=10.2 Hz), 7.94 (d, 1IH, J 10 = 6.1 Hz),

7.32- B)25 Q{ﬂ—Aﬁﬁﬁo-}fﬁmoghmiy}w-@mdm-y-yl]:etlﬁ:ny()pyﬁdin-z-amine
N o RRaB0p Fipaighig of P Hobd- Bbphitig 3 (phmidi'>-

2-(4-( ém;'dargpfncnﬁzfahﬁﬁ&gshglotzrﬁﬁhgpwxnymmuandm@oﬂ(1.5 ml)

henyl ) aeetam de 15 [00298 Asol ution
IR aneratet ik e (08 6 -0 PORSLAGAPS) (530, 5O mmoD) and

| ) phe [ 6
A B Ty i

mml) cordeniGBid ynder vagyurd, THe residng wappartitiensd fpptwsepErOAc and

(60 L, 1 .
St TR A Bl The pliods Gkt VA Reratld, b with brine,
was codfaeMESRY atd watentarduspive the titt: doapodndb(23@ng, 78%) as a brown
partitioned between EtOAc and saturated ag. NaHCO3

sol®t i s 'M%(Eﬁ\f%%/ ﬁﬁ%g@da ‘washed with brine,

dried (MgSO™4) and concentrated in vacua. The product

was purified by flash colum chromato rap on 8i 02
el uti n§)w tb(@(BAmw{pm@eﬂzﬂ)thy ld%{lb""t}'ﬂqxly

Comme 4 5 i3, e

J= 9. 2[0683D3] 7 LOdhitidn of 1{4—a1hm<632 Fludfophjoxy 3 -42«pridih-2-m
I=18 eopetimsnppidinpamind 25 tag, 7B o) i TR ey e papled to 0 °C
383. 17 apdMiddidd withl®3 M §8idida &Mzﬂudroﬂﬁéﬁylﬁcetyl isocyanate in toluene
{Compound D of Example 11, 0.26 mL, 0.078 mmol). After 1 h, the mixture was
warmed to room temperature and stirred for 15 min, The mixture was concentrated
under vacuum and the residue purified by preparative HPLC (Column A) to give the
20 title compound as a TFA salt. The TFA. salt was dissolved in anhydrous MeOH and
treated with 1 M HC1/ Et;O at 0 °C and stirred for 5 min. The mixture was then
concentrated in vacuo to give the title compound (18 mg, 41%) as a brown solid. S|
NMR (DMSO-dj) 8 11.06 (s, 1H), 10.63 (s, 1H), 8.62 (d, 1H, J=4.5 Hz), 8.22 (5,
2H), 799 (4, 1H, J= 7.1 Hz), 7.94 — 7.81 (mn, 3H), 7.48 — 7.44 (m, 3H), 7.37 - 7.33
25 (m,2H), 7.16 (dd, 2H, J= 6.2, 9.2 Hz), 6.30 (d, 1H, J= 7.1 Hz), 3.74 (s, 2H);
MS(EST"): m/z 500.21 (M + H)".
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© 2-(4-(2-Am no-4-(4-am no-2-fluorophenozy) pyri di n- 3-
yl ) phenyl ) acetam de [ 00299] A m xture of

2-(4-(2-am no-4-(2-fluoro-4-nitrophenoxy)pyddin-3 5

yl ) phenyl )acetam de (32 ng, 0.086 mml), DVF (1 m,),
EtOH (1 nmL) and H2O (1 nlL) was treated with Fe powder
(67 ny, 1.2 mol ), and NH4C1(128 ng, 2.4 nmol) and
the m xture heated at 100 C f oExagpk 80 The mi xture
was filtered through Cellte(r) the rpﬁof t he
filtrate adjusted to pH 7 DS |

then the m xture was extract
organic extract was dried (¢ y

to give the desired product (20 ng, 67% as a

yel | ow brown solid. Et) mz 353.32 (M + Ht D)
1-(4-(2- Am no-3-(4-( -o0zoet hyl ) phenyl ) pyri di n-
4-yl oxy) - 3-

fl h I I

Vo1 hrented; Fh Hea R A3 oo
conpound was prepar ﬁdofdph ﬁ%&c&ty[)ﬁr@h?&oﬁhbﬂ:daﬂimo 2
f 1 uor ophenoxy) pyri di n- 3-yl ) phenyl ) acet am de (19 ny,

0.084 mol) and 0.3 M solutlon of

2- (4-fluorophenyl)acetyl i socyanat e imtoluen
(Conpound D of Exanple 11, O. A% aﬁml) in a
simlar manner as that descri bed St gp f

Exanpl e 33. Purification of the®régction m xture by
preparative HPLC (Colum A) 20/'gave the title conpound

(9 my, 26% as a white solid.]]1HINMR (DVMSO-d6): S

11.03 (s, 1H), 10.57 (d=N ~nF 93 (d, 1H, J= 7.1

Hz), 7.76 (dd,1H, J= 2.0, 18.2 Hz), 7.44- 7.42 (m

311), 7.37-7.29 (m 611), 7.16 (dd, 21!, J= 8.6, 8.8

Hz), 6A94 ( tert-RBify) 4-(B-c3ﬁban(ajdp}h1d1h-43yloiy) B-flizgropBengIcarbamate

S ?6 42 &%}ﬁﬁﬂséwﬁ MZ uoro noxy plwh%ﬁe 'fglompound B’of

iR fl{ 2- Bhipled4( ?)(Krﬁ%rﬂ 78 xanﬁi)ytaﬂtmﬁ\ﬁlc\)ﬂ&tr@ @Iy, 1 4ﬂ36x«aﬁe/(1 mL),

} 3-f1 aor ophenYn- 3 -fl aorophenyl )acetyl )ure

di Hgdr@@sﬁﬁgm@é 902@(167mg,07 mm¥ hy dat65°Cfor16h
Additional portions of Boc,O (85 mg and 60 mg ) were added after 16 h and 32 h,
respectively and the mixture heated for a total of 40 h. The mixture was concentrated
under vacuum and the residue partitioned between EtOAc and saturated aq. NaHCO;
solution. The EtOAc phase was dried (MgS04) and concentrated in vacuo to give the

15 crude product. Purification of the residue by flash column chromatography on SiO,
eluting with 30 — 60 % EtOAc / hexanes gave the title compound (180 mg, 68%)as a
brown solid. "H NMR (DMSO-dj) 6 9.74 (5, 1H), 8.52 (d, 1H, J=5.6 Hz), 8.13 (s,
1H), 7.72 (s, 1H), 7.62 (4, 1H, J= 13.7 Hz), 7.35-7.31 (m, 3H), 7.18 (dd, 1H, J= 5.6,
2.5 Hz), 1.39 (s, 9H); MS(EST): m/z 348.22 (M + H)".

20
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F/ NXZ Ni HINNA)

4{ 2- Fl uor o~{-ni trophenory)-3{2-(pyridin-2-yl)ethynyl)p
yridin-2-amne [00301] A mixture of

4- (2-fluoro-4-nitrophenoxy)-3-iodopyridin-2-am ne
(Conpound C of Exanple 34, 100 ng, 0.27 nmmol) and
2-ethynyl pyridine (Aldrich, 10 57 ng, 0.54 mmol), THE
(2 m.) and Et3N (2 nL) was de%assed gy vaguum / argon
purge and treated in turn wt \C]E)’OBZ nmol )
and (Ph3P)4Pd (20 ng, 0.017 n@e ture was
heated at 60 C for 45 mnutes@ c ed, partitioned

bet ween Et OAc and saturated . sodi um bi car bonat e
solution. The organic phase fpas{dried (M804) and
concentrated in vacuo togvenfhe crude product.
Purification of the 15 residue by flash colum

chr omaiBgr ageButyl $(2amilopyiridin-diyldxyp3-fluerephvmgidarbamate

ol 1. IR0, K itistenor KO B g oy o 3 BT Vgl 0 0 -

(dd, 1H5°@ m&&tﬁ%ﬂpﬂﬂémﬂﬁbﬁbﬁlﬁ@ﬂﬁz kig, 10flol) anc b mixture stirred
797% be). 7 81(d 1H J= 8, 1 Hz) 71
(d, S110r S iy ffe*f-ﬁﬂsylﬁ -sgrbampydpyridin-4-yiexyp3 fbwmrﬁl}yl te (347

7 38 751%'\/8 m%d%é{(&eg%i%}am%y@%ﬁon%sdfdéd%nl&

i NZNdiQ (3 mL) was added to dissolve the solids. The reaction mixture was stirred at

0 A R Ol 1 W b

4 (2-f kmmt}ﬂrtémp(trhw&p brestedouitB HOA | (0)5rmb) and3tirred until the foaming

g R 2 S (25, e O LSk o e,

dust ( @%atewmtﬂl&) b)mgafaﬁdék!ﬁ@ted(vﬁ% O8,C1} - Prd WFRAnic Sifhct was dried

heated at 60 C for 45 mn. The reaction m xture was

cool ed (MefDyand gongaufratedinsenvacuund Tharrsidug s pwrifiefithy flash column
resi dug, nas Rabh) bi SRS LnRak RN 0E 1'% BBAc / hexanes to give the title

compound (265 mg, 83%). 'H NMR (DMSO-ds) § 9.67 (s, 1H), 7.77 (d, 1H, J=6.1
15 Hz),7.56(d, 1H, J=11.7 Hz), 7.26 — 7.18 (m, 2H), 6.12 (dd, 1H, J=2.0, 6.1 Hz),
5.93 (s, 2H), 5.74 (d, 1H, J= 2.5 Hz), 1.47 (s, 9H); MS(EST): m/z 320.23 (M + H)*.

SOt
(o} | =
o

C) tert-Butyl 4-(2-acetamidopyridin-4-yloxy)-3-fluorophenylcarbamate

20 [00306] A iert-butyl 4-(2-aminopyridin-4-yloxy)-3-fluorophenylcarbamate (150
mg, 0.47 mmol) in anhydrous pyridine (0.5 mL) was cooled to 10 °C and treated with
acetyl chloride {33 pL, 0.47 mmol} and the mixture stirred for 45 min. An addiﬁonal
portion of acetyl chloride (16 plL, 0.24 mumol) was added to the reaction and stirring
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saturated ag. NaHCO3 sol ution. The organi c phase was
separated, washed with brine, dried (M804) and
concentrated to give the title compound (25 ng, 78%

as a brown 10 solid. MS(ESP): niz 3211 (lvi+H+. O
1-(4-(2- Ami no- 3{2- (pyridi n-2-yl)ethynyl)pyridin-4-yl ox

y)-3- fluorophenyl }3-(2-(4-fl uorophenyl)acetyl)urea,

di hydr gehl.qrd | tThe RALBRSWasMiRRIdUitoROH ¢ (20 mL), washed with
4- (4%%%&%u%?‘b;%noxy) -3-(2-(pyridin-2 (% ) )

yl ) ettirjneydriq(MgS0n) ardznnossirgipd upder vacuymgo ghis the itle eqppound (115

(2 nm cqal t o WA ) 3R =55
sol ut%‘%ﬁ?ﬁ)‘ 2&“@‘%@8’&&&@%%%5{; ’?1; ’?'g%ggy;zlaﬁz)a’? eMi (r?’ 18, J

Lol ueng 7 cSnmpryndip - ) 2014 656, Do), 0,08, 30D, 148
nol ). After]];m, the mxture was warmed to room

t énpeti; MMEShY mE 3e3-20 WMs¥ 15 nin. The mixture was

concentrated under vacuum and the residue purified by
preparative HPLC (Colum A) to q:i ve the 20 title
conpound as a TFA salt. The TFATsg¥f~waS2di ssol ved in
anhydrous McCH and treated vvith/ Et20 at 0 C
and stirred for 5 mn. The m xt e Was then
concentrated in vacuo to give t title conpound (18
my, 41% as a brown solid. §1H {NVR (DVMSO-d6) S 11,06
(s, 1H),10:63 (s, 1H), 8. N, J= 4.5 Hz), 8.22
(s, 2H), 7.99 (d, 1H J= 7.%'Hz), 7.94-7.81 (m 311),

7.48- 7. 44 311) ' A7n37-7: dd,

211, T oM A 2 Fopheishag bl liin Eybhesstmide, | I

211); '[:Odyﬁf]:fs'ﬂ'%dlut{ﬁh/of oGy M (2-abbtamidopyBiin-4iPiexypPe 80

Y §pgo§pn@\n;§§@£ﬂe§'1 éoélgé ) a4 414 %i8xane (1.5 mi) was

{1 uor QRNEIK0-RIB! 30 i Rén ar'iil AthjeRitud Tor28l hin The ikt vias
diluted with EtOAc (25 mL) and saturated aq. NaHCO; solution (20 mL), and stirred
vigorously for 5 min. The EtOAc phase was washed with brine, dried (MgSO4) and
concentrated in vacuo to give the title compound (69 mg, 87%) as a yellow solid. 'H

15 NMR (DMSO-ds) 6 10.49 (s, 1H), 8.13 (4, 1H,J=5.6 Hz), 7.60 (m, 1H), 6.95 (dd,

1H, J= 8.6, 9.2 Hz), 6.60 (dd, 1H, J=2.5, 5.6 Hz), 6.48 (dd, 11, J= 2.5,13.2 Hz),

6.40 (dd, 1H, J=2.0, 8.6 Hz), 5.44 (5, 2H), 2.02 (s, 3H).

E) 1-(4-(2-Acetamidopyridin—ti-yluxy)—S-ﬂuorophenyl)-3-(2—(4—
20 fluorophenyl)acetyl)urea, hydrochloride salt
[00308] A solution of N—(4-(4-amino-2-ﬂuorophcnoxy)pyridin-z-yl)acetamidc (20
mg, 0.077 mmol) in THF (1 mL) was treated with 0.3 M solution of 2-(4-
fiuorophenyl)acetyl isocyanate in toluene (Compound D of Example 11, 0.26 mL,
0.77 mmol) and the mixture was stirred at room temperature for 1 h. The mixture was
25  concentrated under vacuum and the residue purified by preparative HPLC (Column A)
to give the title compound as a TFA salt. The TFA salt was dissolved in anhydrous
MeOH and treated with 1 M HC1/ Et;0 at 0 °C and stirred for 5 min. The mixture
was then concentrated in vacuo to give the title compound (12 mg, 33%) asa white
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O A tent-Butyl 4-(2-carbanoyl pyridin-4

yl oxy) - 3-fl uor ophenyl carbamate [00304] A m xture of

4- (4- am no- 2-fl uor ophenoxy) pi col i nam de (Conpound B'

of Exanple 24, 190 ng, 0.76 nmol), tert-butyl al cohol

(2 m), 1,4-dioxane (1 nL), 10 DMF (1 nL) and Boc O

(167 ng, 0.76 nmmol) was heated at 65 C for 16 h.

Addi t | enak [~ f75B #3qs,a 5 , 8.18 (d,
% HW%S&&@.%@%&@?HBIQO@Q 6D )58/ )

added afrter respectively and th
mi xt utld, Jreaitdit)f Y7 @d; tHal =20, b7 Hz), (o A 402330 an, SED,

conceptrated ., under up, and, th i {3 b3 aNSH):
bet We%'ﬂ§ E%é&c(“hggisﬁa?ﬁ@gt @f 'ﬁangkﬁh@ 3('j}‘sz‘l'o ’wbn. %eﬁ)
Et CACMNIBSE): Wes 4411, 1 @M (HPSO4) and concentrated in
vacuo to give the 15 crude product. Purification of

t he residue by flash colum chromat ography on 8107

eluting with 30 - 60 % Et OAc fxk\@pRAS gave the title

conmpound (180 ny, 68% as a brown solfi__d. 1H NMR

(DVMBO-d6) 89.74 (s, 111), 8.52 (d, 1117 .6 Hz),

8.13 (s, 111), 7.72 (s, 1H,g7.62 (H =13.7 Hz),

7.35-7.31 (m 311), 7.18 (dd, = 506, T 2.5 Hz),

1.39 (s, 9H); MS(ESt): nih 348 M +OH) ¥ 20 - 167

ccrrt H2ZN N B) ¢

tert-Butyl442-am nopyridjn-4 xy) - 3-fl uorophenyl carb

amate [00305] A solutio of |l K (280 ng, 5.0 mmol) in

H20O (2 niL) was cool ed ©0°§--"N5C and heated dropw se

with bromne (162 ng, 1.0 ') and the m xture .

stirred 1\’5{4_@_ Aéetmnmopgreiﬂile.ty;dxy)-s-ﬂuorophenyl)-z,ﬁ-diﬂuorobenzamlde,

4- (2- car banoyl pyri di n- 4-yl oxy%- 31_‘1;?' .L&g]rgl?henyl car bamat e

(347 ny,1.0 mmol) was adde8Y¢EPREN S turein one _

PO | GflodtR) 2 & SbiufloR B! 1 (408 ahidhy-2 dhudiphenck Pppiidinaghacetamide

a 8ed 0 ssolve the solids. The reacti.on @t ungg) Was, ted with

sti r r gCompoundddmofiExamplesidy i Smgod-0Fbmmol i Q5 mh) s

for 45 mn. . Th It ur e was ot ideQ@0ng, 0.057 mmol)

tenper%‘?‘u’rﬁe@;ﬂ‘i’eg‘]pg%mﬁq%%éc ﬁi?]ff 8 nﬁgl%ﬁrll%lstl [ red

unt i | JoRend Qa8 Gtirkel &b catheiange irdt din.cThremixteh ows eepentrated

to 55 C for 20 mn, cooledt, oom t enper. ive th

t r eat exhde vagurpgad %MW%"W%@&%&% Cump.p) to give the

The, organi ¢ Sxid AGH TR Salfl MTIRATF A MtSk¥)diRERed in achydrous MeOH and

coffcentrated under vacuum The residue was purifjed %

f1 ash eakedrwith 1 M HC1/ Et,O at 0 °C and stirred for 5 min. The mixture was then
concentrated in vacuo to give the title compound (15 mg, 60%) as a off-white solid.
I NMR (DMSO-ds) 8 11.17 (s, 1H), 10.79 (s, 1H), 8.21 (4, 1H, J=6.1 H2), 7.89
(dd, 15, J=2.0, 12.7 Hz), 7.66 — 7.59 (m, 1H), 7.53 — 7.50 (m, ZHD), 742(dd, 1K, J=

20  8.6,9.2 Hz), 7.28 (ad, 2H, J= 8.1, 8.1 Hz), 6.80 (dd, 1H, J=2.0, 6.1 Hz),2.06 G5,

3H); MS(ESIY): m/z 402.13 (M +H)'".
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chromat ogr aphy on S102 eluting wwth 30 - 70 % Et OAc /
hexanes to give the title conpound (265 ng, 83% . 1H
NVR (DVbO-d6) 69.67 (s, 111), 7.77 (d, 111, J= 6.1 15
Hz), 7.56 (d, 1H, J=11.7 Hz), 726-7.18 (m 211), 6.12
(dd, 1H, J= 2.0, 6.1 Hz), 5.93 (s, 211), 5.74 (d,
111, J= 2.5 Hz), 1.47 (s, 9H); MS(ESt): mz 320.23
(MrH) +. XruTot p I ' ~NN Exﬂ)lpleeﬁﬂt But yl

4- (2-acet am dopyri di n- 4-yl oxy) - fIHor qphenyl car bamat e
20 [00306] A tert-butyl F

4- (2-am nopyridi n-4-yl oxy) - 3-p\[§ny
(150 ng, 0.47 mol) in anhydeSus~ pyr@di @ (0-82nrg)

was cooled to 10 C and treat ¢d wi t h acetyl chloride
(33 L, 0.47 mmolg dtheﬁre stirred for 45 mm

An addi ti onal %/ \(Qf chloride (16 L, 0.24
nol ) was added t0"th ctNon and stirring -168
continued for 25 mn. The m xture was diluted with

Et OAc ( aqsmn.ommaqedmwnulmbeﬂ:mh;nxuo)pdeW)pmayl)-3~(H4—

concentr at ed under vacyum t o vet nd
(115 ng, 68%. Li’(‘BK)é%ﬁ"’ r{’é",&i"'ﬁ%%m
9.%1(s, 110, 8. 16 (d 1H, J= 5. 5 Hz), 7.63-7.55 (m
211), 7.29-7.23 (m 211), 6.68-6.63 (m 1H), 2.02 (s,
311), 1.48 (s, 5 911), MS(ESg5: ZN36EH2 (MrHit.
:xr2 O\ Ol \ i N ND g

N- ( 4- (4- Ami no- 2-f | uor opheaory i n-2-yl)acetam de
[00307) A solution of tert-bufyl

4- (2-acet am dopyri di n-4-YI 10

fl uorophenyl carbanate (110 ,..0.30 mol) in 4 MHC /
1, 4-di oxane (1.5 nL) was ClstiNred at 0 C for 20 nin
then at roomtenperature for 25 mn. The m xture was

e o et
The Et [@ﬂ{{ll}ﬂ) haA eniwtmse mmlﬁbﬂuwot-éhhm:fy@heqy Wﬁg g’@gpound Aof
and Example 13, 1.33 g, 7.87 mmol), 2-chloro-4-nitropyridine (Aldrich, 1.24 g, 7.87
10  mmol), KoCO;s (1.6 g, 11.8 mmol), and DMF (25 mL) was heated at 100 °C for 9 h.
The mixture was concentrated in vacuo and the residue was partitioned between
EtOAc and saturated aq. NaHCO; solution. The EtOAc phase was washed with brine,
dried (MgSO4), and concentrated in vacuo. The residue was purified by flash column
chromatography on SiO; eluting with 30 -80 % EtOAc in hexanes to give the title
15 compound (1.6 g, 73%) as a pale yellow solid. H NMR (DMSO-ds) § 10.25 (s, 1H),
8.35 (d, 11, J=7 Hz), 7.80 (d, 1H, /= 14 Hz), 7.50 (d, 1H, /= 3 Hz), 7.33 (m, 2H),
7.02 (m, 1H), 2.06 (s, 3H); MS(ESI'): m/z 281.16 (M + H)".
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concentrated in vacuo to give the title conmpound (69
ng, 87% as a yellow solid. IH 15 NVR (DVSO d6) 8
10.49 (s, 111), 8.13 (d, IH J=5.6 Hz), 7.60 (m 111),
6.95 (dd, 111, J= 8.6, 9.2 Hz), 6.60 (dd,1H, J= 2.5,
5.6 Hz), 6.48 (dd,1H, f= 2.5, 13.2 Hz), 6.40 (dd, 1H,
J= 2.0, 8.6 Hz), 5.44 (s, 2H), 2.02 (s, 311). E)

1{ 4- (2- Acet am dopyri di n- 4-yl ory}3 flﬁjorg heny3{2{4- 20
f1 uor ophenyl ) acetyl ) area, hydt él t [00308] A
solution of N{4

(4-am no- 2-fl uonphenoxy) pyri & n- Z-yl )acet am de (20

ng, 0.077 mmol) in THE (1 s treated with 0.3 M
sol ution of 2-(4- fluorophefyl Jlacetyl isocyanate in

t ol uene (Conmpound D of Bxarprg 11, 0.26 nL, O0.77
mol ) and the mixture was stigred at room tenperature
for 1 It The m xture was 25 concentrated under vacuum

and t B reN—Gb(é-@hlnfmww}-ypne(phmﬂp)v%ﬂmm heryl)aggtgmide

R AT A

1 M Hgb.98 o 3.2 @nadl), mvamcmonopadxgbemﬁmd 6. X g.if-@ mmygd; and CHCls

t(tignn%ong%‘%vggt ed in va 6%01&:’3181 gl ve the ““E E@@W%J:ﬂgandtha

DVEO- ehhe 2053 nigound (889 g, 86%)
ot a“ﬁgﬁ%ﬁw%ﬁ?zgt&x@o%‘ﬁgﬁd %51 Goniornd (409 8, 863) =

Hz), apak yeltowkald. 7‘H4M mMSQrdamm 257s,118Dy8- iﬁ(ct, A, 7173 Hz),

0 A i . 253 e

FF /38y, MS(ESI): m2Q05.04 @G- )\ i ~NN H
10
F@/HYCH;;
0
o)
0™ &
'\/N\/\N \Ni-l
H &

) N-(3-Fluoro-4-(2-(2-morpholineethylamino)pwidin-él—yioxy-1-
oxide)phenyl)acetamide
[00312] A mixture of N—(4—(2-ch10ropyndm—4—yloxy-1-omde)-3-

15 fluorophenyl)acetamide hydrochloride (205 mg, 0.62 mmol), 4-(2-
aminoethyl)morpholine (Aldrich, 169 mg, 1.30 mmol), and absolute EtOH was heated
at reflux 16 h. The reaction mixture was concentrated in vacuo, and the residue was
treated with H;0 (3 mL) and applied to a 10 g Varian C-18 cartridge. The cartridge
was eluted first with H,0 then with 30 % MeOH in H20. The eluent which contained

20  the desired product was pooled, concentrated to 5 mL volume, and extracted 3 times
with EtOAc. The combined extracts were washed with brine, dried (MgSOy) and
concentrated in vacuo to give the title compound (100 mg, 40%). "HNMR (DMSO-
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N{ 4{ 2- Acet am dopyri di n- 4-yl oxy} 3-fl uorophenyl)-2, 6-dif

| uor obenzam de, hydrochloride salt 10 [00309] A

solution of N-(4

{4- am no- 2-fl uonphenoxy~yri di n- 2- Yl ) acet am de

(Conpound B of Exanple 24,15 ng, 0.057 mmol) in THE

(0.5 nm) was treated with DI PEA (15 L, 0.086 mmol)

and 2g§-sdiof2\E,olrpN7.0¥ (d, A, FEicez)( 107 (i, 16, H52, 1aidy)) 7.31 (dd, 1H, J

The T2 BEEEA @bifbrir 500, SHLGR VAL i h§F 7% 8 1o, 551

resid yLfd, SBIERLRA LY S 41P5.60 (L0418 D.38)t, RH, J = 7 Hz),
gi ve épjgg t%?ﬁé)?gg?r[pound a?ya TFA sgl t .m:lfﬁe TFA salt

vas o202l 4 nbh/t Bk MEEST k= 403 2aMd M th 1 M
/| Et20 at 0 C and stirred for 5 The m xture was
then concentrated in vacua to give the title conpound

(15 ny, 60% as a off-white solidg H NJR (RVBO- d6)
811.17 (a,1H),10.79 (a, 111), 8.21 1H,\[|’J: 6.1 Hz),
7.89 (dd, IH J= 2.0, 12.7 Hz), T 5™ (m 111),
7.53-7.50 (m 211), 7.42 (dd, 1H,$3="20 8.6, 9.2 Hz) ,
7.28 (dd, 211, J= 8.Ly/8jl Hz), &80 (dd, 111, J= 2.0,
6.1 Hz), 2.06 (s, 31f); WB(ESf |. z 402.13 (M + H) +.
170 Exanpl e 82 OF) ZyNERNer B S N-~N N H

1- (3- Fl uor o- 4- (2{ 2- nor phol i noet hyl am no) pyri di n- 4-yl ox
y) phemyyi } 3p2@E4RIubld 04 Dh fivy phaliobthlylaniaa)pyridin-4-
di'hyd%chl oride saw’g%f,céb N15 A, .

N{ 4- ( 2- Chl Slespipteayhacetamide riflaoroagetic Asibsal ) acet ani de
(0031 | XA Wi of NAEs- 242-morpholinocethylamino)pyridin-4-yloxy-
hydr o éﬂgﬁgﬂly&acet arr? de (%%%Iggn A c;? Exa 4 P

le 13,
1.183 droxideiphenyipcptamdda(iDO mg, A.26 moal); pad Eiphgnpyéplaoawm:moiymer

S Sipee A 18-F0 By Bl oy End A 2 s sied

was cqnsepisasdd The mixauewanfilierebtorreni v the vesip and the resin washed
partl -t\;ﬁ?hnlgl(\deba%EiméetSRc. The filtrate and washings were combined and concentrated.
The crude product was purified by preparative HPLC (Columa A) to give the title
15  compound (45 mg, 24%) as a white solid. 1 NMR (DMSO-ds) 8 10.33 (s, 1H), 8.02
(d, 1H, J="7 Hz) 7.84 (dd, 1H, J=2, 13 Hz), 7.39-7.31 (m, 2H), 6.52 (s, 1H), 6.10 (s,
1H), 3.83 (s, 4H), 3.60-3.48 (m, 2H), 3.32-3.18 (m, 6H), 2.08 (s, 3H); MS(ESI): m/z

375.12 (M + H)".

O ~
20 H
E) 4-(4-Amino-2-ﬂuorophenoxy)-N-(z-morpholinoethyl)pyridin-?.-amine,
hydrochloride sait
[00314] A mixture of N-(3 ~fluoro-4-(2-(2-morphotinoethylamino)pyridin-4-
yloxy)phenyl)acetamide trifluoroacetate (40 mg), MeOH (1 mL), and 6 M HCI (0.2
-173 -



Et OAc and saturated ag. NaHCO3 sol ution. The Et QAc
phase was washed with brine, dried (MgS™), and
concentrated in vacuo. The residue was purified by
flash col um chromat ography on 8102 eluting with
30-80 % Et CAc in hexanes to give the titI e 15 compound
(1.6 g, 73% as a pale yellow solid. 'H NVR ( DVSO d6)
S 10. 2L)(ves hedthd at réfl@Fof 3h. The mixturp vasconcenisgiedion pyrotary

(m 19 rgzofcs?% g b s i poppfafion o s

171 Kk sblidVEHIMRRDMS$0@,) 911.Q2 8) 1H), 8.85 (s, 1H), 7.95(d, IH, /=7

taArhl{ gég)ll[oro ﬁifglJnmit [ oréﬁ%oxkggﬁﬁb I()%oro&?erﬂyk%ﬁf%m G
'z |

Lob o5 50405 RRENVLI R0 Bl Sy, MSEMT) s 378 LATHI 91T

% or ope enzoi ¢ acid g, 7.6 mol),
and CHC13 5 (50 nL) was stirred at rtfor 60 h. The

T e e ARG R ARt AR ptenyt -0

o gl v
conpound ( Q4-ARoBh hs&%acagl)uﬁeapdihgdmhlmxdesalﬂ d. "H NWR

ng/godgos)lﬂllg 331;%4 ¥ 1—(1472%@8 3@@&%«1 H\'-(%mb?ﬁglhoethynpyndm.
( gg 1 ?M@?ﬁo&eyé mg20.045 ﬁzﬁno? i3 MeOHS(Ef wastkaated with EtsN

VN~~N ~ H. ~
0) C)(ZNAI()Mth;muunme atroomtemperatureforSmm. e muxture was

ggl gg)cg ‘g"ﬁ’bﬁ“g i\ a'cz"i‘a"%r}%ﬁ% i M Mh2¥idhe suspended in THF (1 mL)
and treated with a solution of 0.3 M solution of 2-(4-fluorophenyl)acetyl isocyanate in
toluene (Compound D of Example 11, 130 mL, 0.054 mmol). After stirring, the

15  mixture was concentrated in vacuo and the residue partitioned between EtOAc and
saturated NaHCOs. The EtOAc phase was separated, washed with brine, dried
(MgS04) and concentrated. The mixture was concentrated under vacuum and the
residue purified by preparative HPLC (Column A) to give the title compound as a
TFA salt. The TFA salt was dissolved in anhydrous MeOH and treated with 1 N HCl

.20 /Et,O at 0 °C and stirred for 5 min. The mixture was then concentrated in vacuo to
give the title compound (10 mg, 43%) as a white solid. "HNMR (DMSO-ds) 3 11.05
(s, 1H), 10.61 (s, 1H), 7.98 (d, 1H, J=7.1 Hz), 7.86-7.73 (m, 1H), 7.48-7.38 (m, 1H),
7.37-7.30 (m, 3H), 7.24-7.04 (m, 2H), 6.60 (s, 1H), 6.26 (s, 1H), 3.98-3.60 (m, 8H),
3.74 (s, 2H), 3.39-3.19 (m, 4H); MS(EST"): m/z 5122 (M + 0.

25
[00316]  Examples 83-85 were prepared in a similar manner as described for
Example 82.
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[00312] A m xture of N(4{2 cMoropyridi n-4-yl oxy-|

0)dde) - 3- 15 fl uorophenyl)acetam de hydrochl oride (205
ng, 0.62 nmol), 4-(2 am noet hyl)norpholine (Al drich,
169 nmg, 1.30 mmol), and absolute EtOH was heated at
reflux 16 h. The reaction m xture was concentrated in
vacuo, and the residue was treated with 1120 (3 nL)

and applied to a 10 g Vari an gri dge. The
o TROER

cartridge was eluted first Othen with 30 %

McOH in H20. The el uent which gontai n#d 2D the desired
product was pool ed, concentrat‘e e vl u nd
extracted 3 times wth EtOAc. Jrg cont®ne® ex 8

were washed with brine, dried fMySH4) and

concentrated in vacuo to giv title conpound (100

ng, 40%. rH NMR (DVBQ - 172 B 1P.22 (s, 1H), 7.84 (d,

111, J= 6 Hz), 7. Nddy1HNJ=N2, 12 Hz), 731(dd, 111,

J =2,9 Hp), 7.24 (dd, 11T, J= 9,9 Hz), 6.41(m 1H),

6.13 (dd, 1H, J= 276 Hz), 5.81 (d, 111, J= 2.5 Hz),

3. 56- 3. 4B(3-FluoRéi-(2--Bbrphdinopnepylamino)pyrigkn-ttyloxyjpheysl)-3-(2-(4-

7 Hz), 2.40-2.28 4 0 : S ) nd
405.)22 (M+ H)+ 5(ﬂ3‘°rﬁ5?‘é@€ﬁ§76%??@d@m@’% N

( I3 5l uf[(ri]ﬁ?,lﬁ ( MWS?@?TIW‘ @mrﬁp)m.ﬁz (g ilH),ZVt=93 @ 11,J=171

Y 00815 B T 0 Br L5 Hah s o735 i, 41, 196008340 7 8.6, 92 1),

4 2- 2- . . . . B - s :4 :3.48""
f2-( %L@,ﬂy '@.ﬁfgéwhgg.@g%)oagw wcgg'4gl),g%74 n%? 3ng3 48 (m, 4H)

1- oxi de acetam )

t ri pherydspln b 17120 -p3+4dAnter, 2H3.pbr 188 (ea2H). - 2. 0
nmol / g) on pol ystyrene (500 ng) and DMF (2 ni) was
stirred at 135 C for 15 h. The mi xture was filtered
to jpenove the resin and the re$zamplestied w th DVF and
Et OAc. The filtrate and washi ngs were, conbi ned and

concentrated The crude produ®t_ was LJJELE d bE
F

preparative HPLC (Colum A) to
conpound (45 ng, 249% as a whig

(DVMSO-c% S 10.33 Cs, 111), 8.J02
=
| \N/\/\ﬂfnj
' l
1-(4-(2-(3-(Dimethylamino)propylamino)pyridin-4—yloxy)-3-ﬂuorophenyl)—3-(2—
(4-fluorophenyDacetyl)urea, hydrochloride salt
[00318] ‘H NMR (DMSO-ds) 5 11.06 (s, 1H), 10.62 (s, 1H), 10.37 (s, 1H), 7.93 (d,
15 1H,J=17.1Hz),7.82 (dd, 1H, J=2.0, 12.7 Hz), 7.45 (dd, 1H, J=2.6, 8.6 Hz), 7.40
(d, 1H, J= 8.6 Hz), 7.37 - 7.33 (m, 2H), 7.16 (44, 2H, /= 8.7, 9.1 Hz), 6.65 (s, 1H),
6.24 (s, 15H), 3.75 (s, 2H), 3.45 —3.36 (m, 2H), 3.13 - 3.03 (m, 2H), 2.73 (s, 3H), 2.72
(s, 3H), 1.94 — 1.90 (m, 2H).
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(d, 1H, J= 7 Hz) 7.84 (dd, 111, J= 2,13 Hz), 7.39-7.31
(m 210, 6.52 (s, 111), 6.10 (s, 111), 3.83 (s, 41),
3.60-3.48 (m 211), 3.32-3.18 (m 611), 2.08 (s, 311);
M5(E811): mlz 375.12 (M+ Ht F~-NHZ O\ o~ i~ 20 H
E) 4{4

Am no- 2- f | uor ophenoxy} N{ 2- nor phol i aoet hyl ) pyri di n-?-am
ine, hydrochloride salt [O003fdimpie8sxture

of N-(3-fluoro 4-(2-(2-norpholinoethylam no)pyridin 4-
yl oxy) phenyl ) acetanm de trifl ugroaget it e M 40~00 Mc OH
(1it), and 6 MHJ (0.2 -173 waafheted
reflux for 3 h. The m xture ceRraPed orAa~g
rotary evaporator and the re$idue was |yophilized to
give the title co ound(30 as a white solid. rH

NVR (DMSO- d6) S 1£p 12 (s 8.85 (s, 111), 7.95

(d, IH J=17 Hz')'\ﬂs/\ J=9,9 Hz), 6.65-6.63

(in, 211), 634 (d, 1H, J= Hz), 6.31 (s, 5 111),

3. 90- 3. gaﬁ(zé@ (Dl thy Bndinoybubyiforinojyiykjdin M€ H3-Ayarpphenyl)-3-(2-(4-
373.14 +

(2 nor phol i noet hy! ém"ﬂ’é’}‘uorfﬁ‘}ﬂg‘)zrﬁ}r l&%‘%/'j’“ﬁ“éﬁ?fj“‘% (2.
¢ d hl d | t
313?“A oMty w4ggerm diE)lidrochl ori de sa

(4-am no- 2-fl uor ophenoxy} 1J{ 2- nor phol i noet hyl ) pyri di n-
10 2-am ne hydrochl oride (15 mﬂ!{ O ol ) in McOH
(5 nm) was treated with Et3NI$”i ) and the m xture

stirred at roomten‘peratu;.efor mifn. _The i xture was
concentrated in vacuo to r tHE MOH, resi due
suspended in THE (1 nlL) a eated @i th }:uti on

of 0.3 Msolution of 2- (4 fl uor ophenyl ) acetyl
I socyanate in tol uenemund D of Exanple 11,180

m., 0.054 mmmol ). After hL ing, the 15 m xture was
concentrated i n vacuaendNTh®&Haesi due partiti oned

bet ween Et OQAc and sat urated t QAC e
was separ at ed, 1%@‘%‘?@%?‘1‘%‘3%? g‘gﬁm’( R&’ﬁ!@tﬁa@aﬂ'
coppentrated. The .33 e,gﬁ?@enh yaicBloviddaalt

ue purl fie

vacuum and the resi preparative HPLC
(Colum A) to give the title conpound as a

&) &)

H.N NH,

cl
Y
N/
A) 4-Chloropyridine-2,6-dicarboxamide
[00320] A mixture of chelidamic acid (3.19 g, 17.0 mmol), PCls (2.1 g) and CCly
15 (30 mL) was refluxed for 6 h and then cooled to 65 °C and treated with MeQOH (5 mL)
under gentle reflux. The mixture was refluxed for 5 h and then concentrated in vacuo.
The residue was treated with ice-water (50 mL) and the precipitated solid was
collected by filtration and sucked dry on the funnel to give white needles of 2,6-
biscarbomethoxy-4-chloropyridine (2.4 g). The product was treated with ~ 7 M NH; /
20  MeOH and stirred at room temperature for 1 h. The mixture was filtered to collect the
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TFA salt. The TEA salt was di ssol ved i n anhydrous MOH
and treated with 1 NHC1L 20/ Et20 at 0 C and stirred
for 5 mn. The m xturewasthen concentrated in vacuo to
give the title conmpound (10 ng, 43% as a white solid.
tH NMR (DMSO-d6) S 11.05 (s, 111), 10.61(s,111), 7.98
(d, 1H, J= 7.1 Hz), 7.86-7.73 (m 111), 7.48-7.38 (m

1H), ( / 4537/ OAF1 (NMIR ZDMSO-86)8CB.45(s, 25,
111)t1tle6co§%> ngudgagf\l;%xte%lﬁd 1s§ ONNR MO B0
211)8.13(s32HR 7389 (f,2H).411) ; I\/S( ESb mz 512.2 (M + H)}

25 [00316] Exanples 83-85 were prepared in a simlar
manner as described for Exanple 82. -174 Exanple 83 W

HFEN-NII OOOI/ F HNOF NHBoc
1- (3- Fl noro-4-(2{3- nor phol i nom no) pyridin-4-ylo
xy) phenyl } 3- (2~4- fl norophenylgacetyl ) urea,.

hydrochl oride salt 5 [00317] NVR (DVSO d6) 6 11.06
(s, 111), 10.62 (s, IN, 7.9 , iH J= 7.1 Hz),
7.83 (d, iH J=12.7 Hz)HNZ W2 411), 7.16 (dd,
2H, J= 8.6, 9.2 Hz), 6.64l(s, 118), 6.23 (s,1 H),
395-376(m4H) 374?3 211), 3.70 -3.48 (m

?1 BE 3. Afrr Blﬁ% ilmilcaﬂﬂa)m0y3p)2{1'lm3-ylmr}(SPﬂn@'le&)henylcarbamate
11 10 Exanple 84 N=N
N [00321] A solution of N- Boc-4-anr?11no-2-ﬂuorophenolq2§8 mgol 9m1{1015:m DMF

e ac: zr%orogafgﬁwacaﬂﬁ?ﬁnfgwmm

hy dr f@dperutire or2a. tTk[e@ﬁkSﬂ.ﬁ@ W@N&%@IGWP &6 ,

(8, 150 05824l P00 hig-1:0 ol and RCAH{35'me, 03 miridl) and heated at 80°C

10  for 1.5 h. The mixture was concentrated in vacuo, treated with BtOAc (10 mL) and
H,0 (10 mL) and filtered to remove the insoluble material. The EtOAc phase was
washed with brine, dried (MgS0O4) and concentrated in vacuo. Purification of the
residue by flash column chromatography on 8i0; eluting with 30 -100 % EtOAc /
hexanes gave the title compound (170 mg, 44%) as a white solid containing 10 % of

15 the starting chloropyridine. H NMR. (DMSO-d5) 8 9.77 (s, 1H), 8.86 (s, 2H), 7.87 (5,

1H), 7.63 (d, 18, J=12.1 Hz), 7.55 (s, 2H), 7.38 - 7.31 (m, 2H), 1.48 (5, 9H).

FﬁNHBoc
0

SN
P
HNT N7 NH,
C)  tert-Butyl 4-(2, _diaminopyridin-4-yloxy)-3-fluorophenylcarbamate
20 [00322] The title compound was prepared frorn tert-butyl 4-(2,6-
dicarbamoylpyridin-4-yloxy)-3-flucrophenylcarbamate (110 mg, 0.28 mmol) using &
similar procedure as described for Step B of Example 30. Flash chromatography on
Si0, eluting with 0 - 2 % MeOH / EtOAc gave the title compound (60 mg, 63%) as a

white solid. "H NMR (DMSO-dg) § 9.60 (s, 1H), 7.50 (dd, 1H, /= 1.8, 13.6 Hz), 7.21
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15 111, J= 7.1 Hz), 7.82 (dd,1H, J= 2.0, 12.7 Hz),
7.45 (dd,1H, J= 2.6, 8.6 Hz), 7.40 (d, 111, J= 8.6
Hz), 7.37-7.33 (m 211), 7.16 (dd, 2H, J= 8.7, 9.1
Hz), 6.65 (s, 111), 6.24 (s, IN), 3.75 (s, 211),
3.45-3.36 (m 2H), 3.13 -3.03 (m 211), 2.73 (s, 311),
2.72 (s, 311), 1.94- 1.90 (m 211). -175 Exanple 85

HH H N , 41D, 5.13 (s, 2
1-(4- ((éd’(l%"(fu %f%’t%ﬁpr{z}h no) % l-{gmsn'{j)gpzyl;{‘lnS)éI;5r?g-(sylI(;I>)<y}3 (= 21,
fl uor opm@ygﬁrﬁMStﬁsf’D Imfmﬁiﬁazﬂeﬁﬁﬁ)lé):et yl ) urea,

hydrochloride salt 5 [003191 MS(ESfI mz 498.2 (M +

H+ Exanple 86 HWF N N\ O | OOI/ F / HNN

NH2 F. NH;
1{ 442, 6- Di am nopyri di n-4-yl oxy) - r Ophe8yl ) - 3{ 2*
10 fl uorophenyl)acetyl)urea, hygyocthtoride salt C

HZN' I N W2 o O A) 4-Chl oropyrildi ne-2, 6-di carboxam de
[003201 A m xture of chelidam id (3.19 g, 17.0
mmol), PAS5 (2.1 g) and CCl a 2

. H,N" TN” TNH,

5 D) 4-(4-Amino-2-ﬂuorophenoxy)pyridine-z,ﬁ-diamine
[00323] The title compound was prepared form tert-butyl 4-(2,6-diaminopyridin-4-
yloxy)-3-flucrophenylcarbamate (30 mg, 0.089 mmol) in a manner similar to that is
described in Step D of Example 80 to give a clear oil (20 mg, 100%). MS(ESI): m/z
23522 (M + H)".

10

E) 1-(4-(2,6-Diaminopyridin-4-yloxy)—3-ﬂuorophenyl)-S-(Z-(4—
fluorophenyl)acetyl)urea, hydrochloride salt

[00324] The fitle compound was prepared from 4~(4-amino-2-

fluorophenoxy)pyridine-2,6-diamine (19 mg, 0.081 mumol) and a solution of 2-(4-

15  fluorophenyl)acetyl isocyanate in toluene (0.3 M, Compound D of Example 11, 0.27
mlL, 0.081 mmol) in a similar manner as Step D of Example 33. The reaction mixture
was purified by preparative HPLC (Column A) to give the title compound as a TFA
salt. The TFA salt was dissolved in anhydrous MeOH and treated with 1 M HCL/
Et,0 at 0 °C and stirred for 5 min. The mixture was then concentrated in vacuo to

20  give the title compound (8 mg, 24%) as a pale yellow solid. TH NMR (DMSOQ-dg) 8
11.01 (s, 1H), 10.51 (s, 1H), 7.68 (dd, 1H, J=2.6, 12.7 Hz), 7.36 - 7.30 (m, 3B), 7.22
—7.14 (m, 3H), 5.52 (s, 4H), 5.15 (s, 2H), 3.73 (s, 2H); MS(ESI): m/z 414.09 (M +
H".
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15 (30 nL) was refluxed for 6 h and then cooled to 65
Cand treated with MeOH (5 nL) under gentle refl ux.
The m xture was refluxed for 5 h and then concentrated
in vacuo. The residue was treated with ice-water (50
m.) and the precipitated solid was collected by
filtration and sucked dry on the funnel to give white
needl es of 2, 6- biscarbonet hoxy, pQ‘N;'jpropyridi ne (2.4
g). The product was treated with - 7 MNH3 | 20 McOH
and stirred at roomten‘peratgre forfl tﬂ The mxture
was filtered to collect the -1T¥8 T f
white solid (1.8 g, 53%9. 'H
211), 8.15 (s, 2H), 7.87 (s,
NH2 O OS5 B) tert-Butyl4-(
49l ory} 3-fl uor ophenyl-car bang [ 00321] A solution of
N- Boc 4- ami no- 2- fHy6repfiegoNa@28 ng, 1.0 mol) in DWF
(2 mL) was treatedl with tHBuOK (124 ng, 1.1 nmol) and

h ' ' d - _ N
o G Dl R oy PR vt Ypufeetiyt)-ltRrorophenyD-3
di car boxam de (ZWM“O&PQGWEWWOGBE%;%, 5

nmol ) and heated at 80C 10 for 1.5 h. The m xture was
conkentrated in vacuo, treated with EtOAc (10 nlL) and

H20 (10 nmL) and filtered to repo f#rot Nnsol ubl e
mat eri al. The Et OAc phase was ed with brine,
dried (My304) and concentrat g acuo. Purification

of the residue by flash col utm chromat ography on Si 02
el uti ngywi t er@Butyl $bréme3cdiuorophénylcarkamefgve the title

conpou 70 , 449 48 ht j | DichGerl 905 o 37.1
COTPOL s i i o o0
? a . 73 gl,gmll} %llzlahhycgo%ge{(r@ydﬂfbf?n (4;)8:21.1 at ;oonl feiperaturg svag gdded (Boc),0

, J=12. , 7. S, . - . .
118 &6 10m 7.1 paiged ieghxaine (517 Ry R T oisidD. Thékeaction mixture
was heated at reflux overnight. After cooling down, the reaction mixture was
concentrated under reduced pressure. The residue was purified by flash column
chromatography on SiO; eluting with:20% dichioromethane in hexane, then 20% ethyl
acetate in hexane to give fert-butyl 4-bromo-3-fluorophenylcarbamate (5.30 g, 49%

vield). MS(EST): m/z 290.2 (M + H)'.

. F~ NHBoc O\ HZN N
di car banmoyl pyri din

F NHBoc
HO
S
L.
Cl” N
B) tert-Butyl 4-((2-chloropyridin-4-yD(hydroxy)methyl)-3-

fluorophenylcarbamate
[00326] To a solution of tert-butyl 4-bromo-3-fluorophenylcarbamate (2.60 g, 9.0
mmol) in anhydrous THF (30 mL}) at -78 °C was added MeMgBr (3.0 M in E0, 3.1
mL, 9.3 mmotl) via syringe. The solution was stirred for 10 min at that temperature,
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(@) :
tert-Butyl4d- (2, 6-di am nopyridinjl-yloxy}3-fluorophenyl
carbamate 20 [00322] The title conpound was prepared
fromtert-butyl 442, 6-

di car banoyl pyri di n-4-yloxy) - 3-fl uorophenyl car bamat e
(110 ng, 0.28 mml) using a simlar procedure as

descl iy, Jir&ﬁu@ L EH°Br b. SE A8RrehSdlutionads cooled back to -78 °C, a
chr omat ogr a

on Si02 elutin vvrth 0-2.% M
Bt oemhgm@fr-ﬁaLtﬁlt’llebwa@»d@ 1y mgpd)y was Sagglcéwf*gnm

32 Ao Bl s e s 1o

7 13clﬂ&dlsﬂuhicotﬂm1cﬁhﬁe (R4 P gHA) oD Afor prepargtion, seel rfg,I( F.etal.
é.ﬁ;’r i 0 42 STk B $38 83 ity b ddechin 3 min

Wo% ik Wi EReE )78 PC ddnpe rdinGnd 24mb of YEOEEvas

The title conpound was prepared fqrmtert-bu
4- (Zarﬂedh'ﬂmaq JOR Was them concentrated %errea cea §L¥:e and the residue was

e e s g M Y N

Exan&h& @0 $®mb) 2 daied bearMgs0,. ATer filgrationend concentration, the

L HIEm X e AT

{1 uor.ape BYLAARRLNI Ui EAcIb BRSO BRI he D324

d f 4-(4-
11 o FomephayimbsmnteiCha b, oayai DS e 195 OR1 Srrdt M+ 1D

and a solution of 2-(4 15 fluorophenyl)acetyl
i socyanate in toluene (0.3 M Conpound D of Exanple
11, 0.27 nl, 0.081 nmol) inFa_g NiBoganner as Step

(] ll
Dof Exanpl e 33. The reactr @ re was purified by
preparative HPLC (Col um AU Og¥vVe the title conpound
as a TEA salt. The TEA salt Jywas dissolved in _

ith 1 MHCO / Et20 at 0 C

anhydrous McCH and treated
and stirred for 5 mn. I&S N ure was then
concentrated in vacuo to 20 gg‘ve the title conpound (8
ng, 249% as a pale yellow soli¥d. |H NVR (DVb0-d6) S
0 Sro 3in-N7oxﬁfe-4-§‘l§(hyﬁi'bxy~)meﬂxyB-3-
15205 Wk dBlotieropteic

ﬂuorophenylcarbamate
{00327] To a solution of feri-butyl 4-((2-ch10ropyridjn-4-y1)(hydroxy)methyl)—3-
fluorophenylcarbamate (1.20 g, 3.40 mmol) in a mixture of dichloromethane (100 mL}
and ethyl acetate (10 mL) was added m-CPBA (70%, 2.34 g, 9.48 mmol). The reaction
20  mixture was stirred at room temperature for 2 h, and then heated at reflux for 5 h. The
solvent was removed under reduced pressure and the residue was purified by flash
chromatography on SiO; eluting with 50% EtOAc in hexane, 100% EtOAc and then
10 % MeOH in EtOAc, to give tert-butyl 4-((2-chloropyridin-N-oxide-4-
yD)(hydroxy)methyl)-3-fluorophenylcarbamate (840 mg, 67% yield). MS(EST): m/z
25 369.13/371.13M+H)".
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-7.14 (m 311), 5.52 (s, 4H), 5.15 (s, 211), 3.73 (s,
2H); MS(ESt): mz 414.09 (M+ H)+ -178 Exanple 87 HN
F\ 1 OOI/ F

1{4{(2- (3- (D net hyl am no) pr opyl am no) pyri di n- 4- ynnet hy
| )-3-flnorophenyl)-3- (2-(4-fl norophenyl)acetyl)urea,
di hydrochloride salt 5 F~NHBoc Br \ A)

tert-Butyl 4-brono-3-fl uorophenyl cagbanat enhg8325] To a
solution of 4-brono-3-fiuorobenzena Lancast er,
7.05 g, 37.1 mmol) in anhydr ousio abydr of ur an (40
m.) at roomtenperature was added (Boc)20 10 (8.10 g,
37.1 mol) and triethylam ne (5. €., 37.1 mmol ). The
reaction m xture was heated at r )X overnight After
cool i ng down, the reactlnn reMnvas concentrated
under reduced pressure. fThe re I'due was purified by

di el olfnet gk éﬂffﬁqﬁfé"é@ﬂﬂ%‘ﬁ%@ﬁ S

‘hexane to g I_yl)@yﬂﬁﬁiy)huﬂlyl)-:%ﬂuomphenylcarbamate

K oy B LR S G

terg d?exs'jﬂlaﬁﬁpmud@h&ymhmmr(w shgen? )zdn)el}Sm EtOH (2.0 mL)
fluorophenylcar te 20 1003261 .70, a solutio
t er t- bmayladdbddvp slisming e as, Zz’f@@log The reaction

v M B%é Rt fgt'@"d HE 1ﬁ ﬁ%@hﬁe b sBbventifasGetiBlodnd gRstide crude

via syrlnge
The solzentivotyl m@-(et(mm@mmm)pmpmmﬁm@%m de-4-

temper atl)%hy%roxy)memyl)d fluorophenylcarbamate, which was directly used in the next

10  step. MS(EST): m/z 435.37 M+ H)".

[00329] To a solution of tert-butyl 4-((2-(3 ~(dimethylamino)propylamino)pyridine-
N-oxide-4-y1)(hydroxy)methyl)-3-fluorophenylcarbamate (~0.22 mmol) in MeOH (2.0
mL) was added zine (114 mg, 1.75 mmol) and NH,CO,H (139 mg, 2.20 mmol). The
suspension was refluxed overnight. More zinc (114 mg) and NH4CO.H (139 mg)

15  were added and the suspension was refluxed for 2 h. After cooling down, the solution
was filtered and the filtrate was concentrated under reduced pressure. The residue was
then purified by flash chromatography on SiO; eluting with 10-30% MeOH in DCM
to give fert-butyl 4-((2-(3-(dimethylamino)propylamino)pyridine- 4-
yl)(hydroxy)methyl)-3-fluorophenylcarbamate (80 mg, 87% yield). MS(ESIY): m/z

20 41934 (M +H)".
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-179 and then warned to O C for 0.5 It After the

sol ution was cool ed back to -78 C, a solution of
t-BuLi (1.7 Min hexane, 10.6 nlL,18.1 mmvl) was added
over 4 min. The resulting solution was allowed to
stir for 5 mn before a solution of 2
chioroisonicotinaldehyde (1.41 9,10 mol ) (for

preparation, sge.Fr. ) S dintetH ik Dpyridin-2-amine
Lett. m%f"’?@%‘“ﬁ?"gn ;pe ra@é THE o i R A
added 03] To asdlior aftertbutyl m(eat(ar(émg@lwm}%@%mﬂ)wﬂdm‘

-78 C 20 i 0 f al

sol uti %%{)Wﬂ@o{“nﬂgﬁa&gi’%gmr?%% c%%%%t@@ﬁg’g% pr e-sgglejhr1 g[ cOR GO

and t h%]_,ﬁ fad mlsd PR %gﬂgﬁs.qﬁmdmuagmn gi(x)clwc@i (4%, 20@ mg). The
sequent wasne X ) |

(55 Sepeipionas bradps 45 ¢ vgasi Aaptobere 11 4y Tl ifture was

concentr aty hﬁ&gi 4 GRbdiuateddsvadub Theqesidye Wisakidsolved in 1 mL
chrona?%(’gérda&h%on |%12 eluting with 0% 50% Et(}ﬁ(lzl= i n

hexaneof @ngi N0l and i why extracted with DCM (5 x 5 mL) combined organic

((2-chl oropyrjdin-4-ylJLhydgo IVl IPRCH ; to give 4-
f 1 uor o BHETRAS Elird %é“ %ﬁ%@?ﬁ&?‘%%ﬂ%& [tieghz:n wrﬁug g
353. 28 (4 o355 Rehudrdetzit)-N-(B-({inddBtaninb)prapypyridin-2gumine (31 mg, 40 %
((2-chloropyridin N ode 4@%(%+droacy) met hyl }3 15 Q)

t el - Byie}d)- MS(&SJBM@Q;‘?% ahate (00327] To a

solution of tert-butyl 4-((2

chl oropyri di n-4-yl) (hydrox)t)nethyl) - 3- .

f 1 uor ofiyeny qd(@a@EeDiméthyanine) propyiaming)nyridin-4-yhmethyl)3-

of di chl oroget hage Rl lifhyGssthidride salt
was added mﬁ‘ép@,‘? f'?é’i;c?g%@“&%gm 'i}élmém ). The y
react i qpoza9) M TS dlobutiADf 4t(HHatnb-2fluowbmaybr€i-at ur e
for 2 h, and then heated at_refl ux.for h.
s ol Went(dimethylamiaQeeery "%‘&E’é%‘oé B i 93 e %ligﬁ) kM @ ml) wasl o
residu oo 8- (X 1ublopEéhyl)atute s paeCympourtd ID 2f Example 11,
el uti ngadﬁ%&%i“& OXC [ n}O%exgr]e, 100% Et OAC anqet he for 0.5 h
10 % NOUHTM isetathos, 0.25 mly dhe Ekbis 3 stized pizoom temperature for 0
chl or opyfel dine V0! ' Juti oncentrated in vacuo and the
v1')  hy 6% t i ﬁi}?‘}"g%\@ﬁ%’%e&?ﬁe%ﬁ Carbamat e (840 ny,
67% yi lesiiue Wis(fuBifiéd by prep. HPIEC. ThodesBed Bactiony ected and
20  concentrated in vacuo. The residue was dissolved in MeOH and polymer bound
diethylene triamine (50 mg) was added to remove trifluoroacetic acid. After filtration
and concentration, the residue was converted to a hydrochloride salt by the addition of
1 N HCI (0.5 mL) and lyophilized to give 1-(4-((2-(3-
(dimethylamino)propylamino)pyridinA-yl)methyl)-B-ﬂuorophcnyl)-B-(Z-(4—
25  fluorophenyl)acetyl)urea hydrochioride (8.0 mg, 14% yield). MS(EST): m/z 482.24

M+H"
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-180 F/ NHBoo HO\ HND) tert-Butyl 4((2-(3

(di met hyl am no) propyl am no) pyri di ne -4-

yl) (hydroxy) met hyl) - 3-f | uor ophenylcarbanate [003281
To a solution of tert-butyl 4-((2-chloropyridin

N- oxi de-4 5

yl) (hydroxy) net hyl ) - 3-fl uor ophenyl car bamat e (80 ny,
0.22 nmmol) in EtOH (2.0 m.) ed N,

di met hyl propane- |, 3-di am ne (Eg%ﬁﬁg%z 2 mml ). The
reaction mxture was heated at 80 i€ f 12 h and the
sol vent was renpved to provide

(3- (di met hyl am no) propyl aphno di %l

y1) (hydr oxy) net hyl) - 3- f | uor ophenyl car bamat e, i i was
directly used in the next step. MS(ESr): niz
435.37 (M + H+. [00329] Tq a polution of tert-butyl

4((2 (3 (dimet hyl\qrﬂ“ﬁw M&mi no) pyri di ne- N-oxi de
4yl') (hydr oxy) met hy| ) 3 f IHuor ophenyl car bamate (--0.22

mol n McOH vvas a ded 1
mmlg '@nﬁm ))PEOBY ARG @#—yﬁgﬁ%p #S)Ztithy!)phenyl)-

was refluxed overni ght 3-d’tb(F|£IIuZ)h- eﬁg:gﬂceng)uramd NH4CC2H
(139 ng) 15 were added and the dglgtc,pensl on was ref

l'uged for 2 h. After cooling down, the solution was
filtered and the filtrate was concentggt&d under
reduced pressure. The residue wa en purified by

fl ash chromat ography on Si OBGe| with 10-30% McCH
in DCM to give tert-butyl
4((2-(3-(di net hylam no) propy o) pyridi ne- 4

yl) (hydroxy) met hyl ) - 3-f | uor oghenyl car banate (80 ny,
87@6yie|d) MS(ESI4): mz CPO W19.34 (M+ Ht F/S.y

(el et #3|1aMe%f&%%@?ﬂ?r@!ﬁra?lﬁ*%ﬁ%nﬁﬂéi‘@f%xéﬁe*hﬂ}vhwﬂwbamﬂe

sol uti 033 i] Prépalidliy b manner smﬁartothatwhlchlsdescnbedetepBof

2(3-(di met hyl 0 d _
4{§/I )((Egtahnnlg)s 2 Rr )pr%p@gﬁ@%g r| i@é{:mol()é\@sconvertedtotert

0. }8 "gﬁig bl droXRmnctitiphend]caibanibte DILmg, S7%
al | n charcoal 10% 200 nmg). The
yield). MS(ESI‘) m/z33527/337.27 M+ H)".
NHBoc

HO

S

| .

CN*

&

B) tert-Butyl 4~((2-chloropyridin-N-oxide-4—yl)(hydroxy)methyl)
15 phenylcarbamate
[00333] Prepared in a manner similar to that which is described in Step Cof
Example 87. tert-Butyl 4-((2-chloropyridin- 4-yl)(hydroxy)methyl)phenylcarbamate
(78 mg, 0.23 mmol) was converted to tert-butyl 4-((2-chloropyridin-N-oxide-4-
yl)(hydroxy)methyl) phenylcarbamate (36 mg, 44% yield). MS(ESIH): m/z 351.28 /
20 35327 (M +H)".
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5 suspension was heated at 75 C under H2 at nosphere
for 24 h. The m xture was cooled down, filtered and
concentrated in vacuo. The residue was dissolved in 1
mL of cone. NHAOH and it was extracted with DCM (5 x
5 nL). The conbined organic |ayer was dried over
NaRSO4. After filtration, it was concentrated in vacuo
togive 4 ( 31 ng, 40 % 10 yield). MS(ES14): mz
303.31(M + H)+ F)

1-(4-((2-(3- (D nmet hyl am no) ProPyl am pg
thyl }3- fluorophenyl)-3{2-(4fl ug_{ooph
di hydrochloride salt [00331] T

4- (4-am no- 2-fl uorobenzyl)-N (3 15
(di et hyl am no) propyl ) pyri di n- 2- [1
mmol) in DCM (2 nL) was., addee .
(4-fl uorophenyl)acetyl i'i:'ocyana;t{e Compound D of
Exanple 11, 0.347 Min toluene, 0.25 tL). The mjxture
was st i@y ed tat-Butyd B {((223pdimethylanting)propylaming rygidio-rie

was quenched_w t.h he s ' was concentr at ed
i n vacuo an@l)mémgﬁ%pﬁw?%##?%gd by prep. HPLC.
The sdeqpgd] f I Brepdreim aBirReeiniiarb eitht sihibh9described in Step D of
concentrated in vacuo. The residue s.di ssQlv '
Ve ariikapole e renp i - eunppaiio- Vet F D et
was a0dgdiEub iRy Be'shd, ol IUAROAGHAS bonaftbdlto iritary] 4(2-6-

o “and cohcen

filtrati rati on, the residue

conver t{dihetiyl eningpr ine)ridiarttyDggy I metay ﬁghaﬁylsqrbamate (16 mg,
1 NHJ, (0.5 Lvantibi F AR
Ay - {

4-y{p net hyl ) - 3-fl uor ophenyl)-3{2{4 25

fl uorophenyl )acetyl)urea hydrochl oride (8. Onipp, 14%
yield). MS5(ES17: mlz 482.24 (M+rH+ -1 anpl e 88 HO
xI NONO, / F HO
I _(4~(~(3~i net hyl am no) propyl am no) pyr i
zy) met hyl ) pheayn- 3-(2-(4-fluoroph
/ NHBoc HO ~

in-4-Yl)(hYdro
acetyl)urea 5

\T/\/\h, N

D) (4-Aminophenyl)(2-(3-(dimethylamino)propylamino)pyridin-A—
yDmethanol

[00335] To a solution of zert-butyl 4-((2-(3-(dimethylamino)propylamino)pyridin-

15  4-yl)(hydroxy)methyl)phenylcarbamate (16 mg, 0.04 mmol) in 1 mL of DCM were
added Et;SiH (0.1 mL)/TFA in DCM (10%, 0.2 mL). The mixture was stirred for %2 hr
and no reaction was detected by LC-MS. Another 0.1 mL of E{;SiH and 0.8 mL of
TFA in DCM (10%) were added and the mixture was stirred for 2 h. The solvent was
removed and was purified by solid extraction (Waters Qasis®MCX exiraction

20 cartridge) to give (4-aminophenyl)(2-(3-(dimethylanﬁno)propylamino)pyridin—4-
yDmethanol (6.0 mg, 50% yield). MS(ESI): m/z 301.40 (M + H)Y'.
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Cl NA
tent-Butyl4-((2-chloropyridin-4-yl)(hydroxy)nethyl)phe
nyl carbamate [00332] Prepared in a manner simlar to
that which is described in Step B of Exanple 87.

2- Chl oroi soni coti nal dehyde (141ng, 1.0 mml) was
converted to ten 10 butyl 4{(2-chloropyridin-4

R SIS

HO G N+ Bf,r)heailsngxﬁénju -3-(2{4-guoruphieaylyachiyDureaie
4-vyl )(hydr%ﬁ phenyl car ba 033
Pr epar 96336} aPmm%m agnannieR similar torfRet %‘ﬁ'&[ﬁ 5k in Step F of

o or ﬁtf&w&oﬂsﬁanﬁx{%m slaga‘y% Jsr%zmn’;f?m*

Ex &l ﬁ);sahaﬂoe(ao Iag,tqanz (RS was cOngatedid

Conver e b % TATRERACT f@%ﬁ%vﬁbw@-w-

KI IHE | d) ﬂ uszfu&ébmzﬁiﬂuoaﬁcmm@m 43%dgd). 'HNMR
OC

tent- Bmmxazz WiFry B érFRloT 5P 6By HDnT A8 {1y P77 42 30, 672
Y1) (hy gl OA) KB Y TS 9P| 6 D 8 40Tul, ORS00 (Brewn. o8, 26D;

in a fo't ch'is described in Step
D of ENS{BSE): WA&O&W(LB&H? ((2 cbloropyridin-No2cide
4-yl) (hydroxy) net hyl) phenyl carbanate (36 ng, 0.1
nmol ) was converted to tent-butyl 4-((2-(3-

(di met hyl am no) pr opyl am no) pyr Efamyple 89

yl) (hydr oxy) net hyl ) phenyl car barthe (‘1'6 ny,

N N

>
|

-
HoN”~ N
1-(4-((2-Aminopyridin-4-yl)methyl)—3—ﬂuorophenyl)-S—(Z—(4—
15 fluorophenyl)acetyl)urea, trifluoroacetic acid salt

NHBoc

A) tert-Butyl 4-((2-(aﬂylamino)pyridin—N—oxide-4-yl)(hydroty)methyl)—3-
fluorophenylcarbamate
20 {00337] To asolution of tert-butyl 4-((2—chloropyridin—N—ox@e-4—
y1)(hydroxy)methyl)-3-fluorophenylcarbamate (Step C of Example 87, 500 mg, 1.36
mmol) in EtOH (14 mL} was added allylamine (1.0 mL, 13.6 mimol). The mixture
was heated at 80 °C overnight. After cooling down, the solvent was removed and the
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40% vyield). MS(ES1+): ink 401.38 (M+ H+ 10 NH2 HO\
i FlI D

(4- Am nophenyl ) (2- ( 3- (di net hyl am no) pt Opylam®) pyri dm
4- yl)nethanol [00335] To a solution of tert-butyl

4- ((2-(3(di met hylam no) propyl am n0) pyri di n- 15

4-y1) (hydroxy) net hy1l) phenyl car bamat e ng, 0.04

FII"' ) 1%%@91;1&%% Hﬁsﬁghwﬁ%?qeg??ﬁﬁ eggg.grof.m %45% MeOH in

ahiad e bﬂdeAﬂél(h@lfo)@)methyl)-B—
m of “%C’%%" R e

of TFA
o fobahimslenberiniet il e B3 pieid); MOGE Hdk 237 e+ 0"
was renoved and was purified by solid extraction
(Waters Qasis(r)MCX extraction 20 cartridge) to give
(4 am nophenyl x2- (3- (di et hyl am | no~yridin
4- yl)nethanol (6.0 ng, 5O%yi-|‘5| d) (ESt): mz
301.40 (M + Hf. - 184 F)
1-(4-((2-(3- (D net hyl am no) ProP
yl') Chydroay) met hyl ) phenyt) - 3- ( |- 7[ f1 uOrOphenyl) a
8l)urea [00336) Prepare r simlar to that
Wh,énh is described in Step F Exanple 87.

e ki oA AT IR

1-(4-((2-( 3ﬁuoroBlr1enylcarbamate

(di met hyl .am no) pr opy[ am uo)pyrldln 4-yl) (hy Y1
Pheny!| j0033g)2- @’dspateldu@rigp.hmiys@l}% oty i ddescnmet D of

b| s-tr fI Ué)lr ggc(ee r} ﬁlﬁﬂ %—&?’%'@S’)Pﬁ&%}gv @%@4 fhjéh)fzimxty)methyl)-s-

( mo 4 1 Bhoropbddifichibamat 1340 fig, 7513 ml)m)con@ng@ tq rt-buty:% 4-((2-

313 nthegabbestno b byt o5
Exanpl 688, MI@EhN Az 37433 (M +H)Y"

m no) PYri di n- 4-

F NHBoc
AcO
| R
NNTONT

H
15 ©) (2-(Allylamino)pyridin~4—yl)(4-(tert-butoxycarbonyl}-Z-
fluorophenyl)methyl acetate
[00339] To a solution of fert-butyl 4-((2-(allylamino)pyridin-4-
yD)(hydroxy)methyl)-3-fluorophenylcarbamate (400 mg, 1.1 mmot) in THF (10 mL)
were added diisopropylethylamine (DIEA) (0.2 mL, 1.1 mmol), 4-

20  dimethylaminopyridine (DMAP) (360 mg, 3.0 mmol) and Ac,0 (0.29 mL, 3.0 mmol).
The mixture was stirred overnight and then heated at reflux for 1 h. After cooling
down, the solvent was removed under reduced pressure and the residue was purified
by flash chromatography on SiO; eluting with 0%-100% EtOAc in hexane to give (2-
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\' 1 OO~F HzN N

1-(4-((2-Am nopyridin-4-yl) et hyl } 3-f1 uorophenyl )-3-(2

-(4- 15 fluorophenyl)acetyt)urea, trifluoroacetic acid

salt F/ NHBoc HO\ \ o A) tert-Butyl

4-((2-(allyl am no) pyri di n- N- oxi de

4-yl) (hydr nCy) net hy -3- fluorophenyl carbamate 20

[00337] To a sol. utio f tert-hut . 0
2- ( ( 2-@hylapispyri .4.%)@3{ tebtﬁo nyl)-2-fluorophenyl)methyl acetate (39

y|)(h;£gé ggygﬁaaymg@gﬁlmummmwbamte (Step C of
Exanpl e 87, mol) in EtOH (14 nL) was
added al |l yl am ne (1 O rrL 13.6 mmol ). The m xture was
heated at 80 C overnight. After_cgqli mgedown, the

sol vent was renpved and the -185 | due was purified
by flash chromatography on & ing with 0% 15%
MOHin DCMto give tert-butyl
4-((2{all'yl am no}pyri di n- N- oxgde
4-yl) (hydr oxy) net hyl )-3- fl ugfophenyl car bamat e (440

mg, 83%yield). MS(ESI'): HiNz 350.19 (M + Ht F /

NHBocC '
ors - ol y 1 2vkminemy TN e atoRy e bony I i °“§B“"‘“¥'%’“°““"
yl'}3- fluoSppheay! carbamate [00338] Prepared |n a

manner simlar to that V\,hl ch is descrl b

yl)( hyﬂ%ﬁ%ﬁgﬁg%%n@t cﬁ?@;{@é@mé . 91t ﬁﬂoi)ﬁfihﬂxﬂ,@e of EtOH/H,0 (10 11,

f 1 uor ophe

c o nver $@ehlf) ovak éegass%@dtv;al bubb]@:quNz (n;q) fh?|sg]ﬁﬂ%f%'>}rhr (Fothg mixture was
?l,é hy dcid%cyi )thﬁ;hh% (8% mg, | $Qo0RNEH e RERAIR Was FetfdRed® remove the

solvent and the residue was purified by flash chromatography on 8i0,, followed by
preparitve HPLC purification, to give (2-aminopyridin—4-yl)(4-(tert-butoxycarbonyl)—
2-fluorophenyl)methyl acetate, trifluoroacetic acid salt (185 mg, 42% yield).
MS(EST: m/z 376.26 (M + H)™.

15
F NHBoc

|

S
HN™ N
E) tert-Butyl 4-((2-aminopyridin-4—yl)methyl}}ﬂuomphenylcarbamate

[00341] To a solution of (2-aminopyridin-4-yl)(4-(tert-butoxycarbonyl)-2-
ﬂuoropheﬁyl)methyl acetate as a TFA salt (180 mg, 0.37 mmol) in MeOH (10 mL)

20  was added 10% Pd/C (90 mg). The suspension was stirred under H, atmosphere for 1
b The catalyst was removed and the filtrate was concentrated in vacuo. The residue
was then purified by flash chromatography on SiO; eluting with 3% MeOH in DCM,
to give tert-butyl 4-((2-aminopyridin-4-ylmethyl)-3-fluorophenylcarbamate as a TEA
salt (73 mg, 46% yield). MS(EST"): m/z 318.24 M+ H)".
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yield). MS(ESI5: mz 374.33 (MtH)+. F.pry / NHBoc AcO
"-H N H15 O (2{Alylamno)pyridin-4 yl)(4-(tert
bnt oxycar bonyl } 2- fl uorophenyl ) net hyl acetate [ 003391
To a solution of ten-butyl
4-((2-(allyl am no) pyri di n-4-

yl) (hydroxy) net hyl ) - 3-fl uor ophenyl carbamat e (400 ng,
1.1 mol) in THE (10 nL) were added

dusopropyl ethylamine (DIEA) (0.2 nm, 1.1 mmol), 4 20
di met hyl am nopyri di ne (DVAP) (3¢Q 819 nmol ) and
Ac20 (0.29 nL, 3.0 mml). The m was stirred
overni ght and then heated at refltxfor 1 h. After
cooling down, the solvent was rijenoved under reduced
pressure and the residue was pgithied by flash
chromat ogr aphy on Si @2 el utinghwith 0% 100% Et OAc in
hexane to give (2 -186 (al HNamiMo~yridin 4-yl x4

ggggt ut oX ern%#)ﬂZ fl uorl?fyt?,éﬁzfl )&%ﬁ’gg (ﬁt/lcet at Je)e;

| NHBomosfsiO *rola%bhﬂoéoﬂmwm«mmmopmwﬂ
bat oxyca

bonyl') - 2-11 i
RS amsutnkatens 5 EFRABPH S PR

out oxy G e;i A hrmt ). 188 SBAAY %mh@ﬁht;%ﬁﬁttahperéﬁﬁ{fo@handthe

f EtOH HZO (10 .1,
vvas d egelsare dvas reandw@ Etrfmgo @Vﬁiﬁ'ﬂﬁéﬂs%ﬂﬁ?@?ﬁ?zﬂﬁ%ﬁ!m 2-amine,
! 7]00 +
rmol ). inpﬁgﬁ]gétpg{ Bﬁcléés ng,?;ﬁ ggﬁ § Iﬁg nove t%émzﬂq@ﬁ)

sol vent and the resi due was purlfl ed by fl ash

LD | 690 oR-C(@-apropyriaba-4 Hfaieeryl-s o RFhyfF o 'k
(2-am nopyr | bfb#éleﬁ}l?&éty( Yabeéd, trafkkéboy csticlacidysa)t-

2-fl uor opheny acetate trlfluorp%Qelcal Fof
salt (1603481, Pr2parsd ipladpanner similar to that escribed in Step F o

Example 87. 4-(4-Amin Amino-2-flucrobenzyl)pyridin-2-amine as 2 TFA salt (19 mg,
0.042 mmol) was converted to 1-(4-((2—annnopyndm—4—yl)methyl)—3-ﬂuorophenyl)—3~

15  (2-(4-fluorophenyl)acetylyurea, triftuoroacetic acid salt (19 mg, 88% yield). 'HNMR
(DMSO-ds) § 10.94 (s, 1H), 10.47 (s, 1H), 7.76 (m, 31D, 7.50 (d, 14, J=11.5 Hz),
7.10-7.26 (m, 4H), 7.10 (m, 2H), 6.65 (d, 1H, J= 6.5 Hz), 6.55 (s, 1H), 3.89 (s, 2H),
3.65 (s, 2H); MS(ESTY): m/z 397.26 M+ H)".

20 Example 90

1-(4-(Z-Carbamoylpyridin-4—yloxy)-3—chlorophenyl)-S-(Z-G-
fluorophenyl)acetyl)urea
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MS(ESb: mz 376.26 (M+ Ht 15 F, NH Boo HZN N E)
tert-Butyl 4{(2-am nopyridin-4 '

ynnmet hyl } 3-f | uor ophenyl carbanate [00341] To a
solution of (2-am nopyridin-4-yl)(4
(tert-butoxycarbonyl)-2- fluorophenyl)nethyl acetate
as a TFA salt (180 ng, 0.37 mmmol) in McOH (10 nL) 20
was added 10% Pd/ C (90 ng). The suspension was stirred
under H2 atnosphere for 1 K The catal yst was renoved

and the filtrate was concentr at egl.j . The
residue was then purified by flas omat ogr aphy on
5102 eluting with 3% McOH i n 0CMg give tert-butyl

4((2-am nopyridin 4yl ) nmethyl) - 3-fjl uorophenyl car bamat e
as a TPA salt (73 ng, 46%yi el MS(EST7: mz 318. 24
(M+ Hf . -187 F/ NH2 H2NuN.F
4- (4- Am no- 2-f | uor obenzyl) pyr
sol ution of tent-butyl

fArI-l(J((JrZ;Jgﬂ‘Ieny% rm:iééﬂéalgghlé i)-?%It 0.17 mmol.)
i n DCM0344) th_Do avobutionad demilioa2-chio® ol( ich, @30 M A Ommol)m
Lo 5 enDNEEY mih oo PRt s g ROPBH (38¥img, 3.2 mmol. The

sol ¥en

4- (4- agifredwds dilotvel ety hrx\ébmdbtﬁp&amm foe] h. To the solution were then

g 25&&%&?&;{,&@%& &8 D3 09500 b Rlco BAFRIE, 1.6 mmoD.

1 (4 (ke AL ARR XS ég]ga (i He 990 °ClorehaghtO R ling dov, the
Faor o phe m? a

(2 (4- cetyl)urea, trifluoroacetic agﬂ1
sal t [@ﬁk’@éﬁsiox?wwﬁhﬂ@ﬂwmh w&mhnéEt%wdaﬁO% of Ha@- The organic layer

i b e S b e

(19 Y fiedidddad CoRichtriifh, 6O BIRT Wadrituated with 50 mL of DCM. The solid

(5 (0 s svdcnaphgav s DEM (4 + HR B GOAY G 0tRL) nd ared o
ii”l; (33 e m%?hg%phfgﬁz% I&m%n% WA%ld)SMS(ESI') m/z

J=11. 526;)12/266«1@(191216 m 4H), 7.10 (m 211) 6 65 (d,
1H J= 6.5 Hz), 6.55 (s, 111), 3.89 (s, 211),

H H
peat el
o) © © F

di 8 2- ani ne [003421 To a

B) 1-(4-(2-Carbamoylpyﬁdin—4-yloxy}-3—chlorophenyl)-3-(2-(4—
fluorophenylacetyljurea
[00345] Prepared in a manner similar to that which is described in Step F of
20 Example 87. 4-(4-Amino-2-chlorophenoxy)picolinamide (79 mg, 0.30 mmol) in
DMF (1.0 ml) was converted to 1-(4-(2-carbamoylpyridin-4-yloxy)-3-chlorophenyl)-
3-(2-(4-fluorophenylacetyljurea (65 mg, 49% yield). 'H NMR (DMSO-ds) 6 11.05
(s, 1H), 10.58 (s, 1H), 8.52 (d, 1H, J=4.5 Hz), 8.15 (5, 1H), 7.98 (s, 1H), 7.70 (s,
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3.65 (s, 211); MS(ESIt): mz 397.26 (MtH)+ 20 Exanpl e
O pal OO~F HZNNDO

i -(4-(2-Carbanoyl pyri di n-4-yl ory) -3-chl orophenyl } 3- ( 2-
(4- fluorophenyl)acetyl)urea -188 CI ~ NHZ Q\1 |~
HZNi N O A) 4-(4-Am no-2-chl orophenory) pi col 1nam de
[ 003441 To a solution of 4-am no-2-chl orophenol

(Al drich, 430 (] APTMS .
t enper Hu7 &3 @snﬂmﬁég(mﬁ?é%’zl%ﬁ@%%bﬂ%e TMS(EST)
m xt ur §.18l\omgst, to stir at roomtenperature for 1

It To ﬂ]\gﬁsol Etl on were then added

4-chl oropi col i nam de (468 ng, 3.0 nmol) and K2C03 (221

ng, 1.6 mml). The resulting gusiAesion was heated at

90 C overnight. After cooling down, the suspensi on

was diluted with 100 n Et OAcHan f H20. The
organic layer 10 was sep bri ne
(2 x 25 nL) and dried over Yy djl ftQ_f) i on

and concentration, the SOpId vvastrlturated wth 50 nL
of DCM The solid was t col l ected and washed with
DCM (2 x 20 nmL), EtOAc (EOnL) and dried to give
4(4-am no- 2- chl or ophg }q I col i nam de (320 ng, 40%

yiebd). MB(ESI'): mz 264.12 /| 266.07 (M bt 19 H b
cl 11 I!MW-(E-Ammopyndm—nl—yloxy)-S—chlorophenyl)- -(2-{4- norophenyl)acetyljurea,
hydrochloride salt

[00346] To a solution of 1-(4-(2~carbamoy1pyridin—4-yloxy)-3-chlorophenyl}-B-(Z-
(4-fluorophenyl)acetyljurea (Example 90, 27 mg, 0.06 mmol) in DMF (1.0 mL) were
10 added H,0O (2.2 mg, 0.12 mmol), pyridine (0.04 mL) and
bis(trifluoroacetoxy)iodobenzene (Aldrich, 39 mg, 0.09 mmol) at room temperature.
The solution was allowed to stir overnight and then it was purified on prep HPLC to
give the desired product, which was further converted to 1~(4-(2-aminopyridin-4-
yloxy)-3 -chlorophcnyl)—B-(2—(4-ﬂuorophenyl)aoetyl)uxca hydrochloride (19 mg, 70%
15  yield) by the addition of 1N HCI solution 0.5 mL). TH NMR (DMSO-ds) 6 13.50 (s,
1H), 11.02 (s, 1M, 10.57 (s, 1H), 7.80-7.95 (m, 4H), 7.55 (m, 1H), 7.37 (m, 1H), 7.30
(m, 2H), 7.11 (m, 28D, 6.60 (m, 1H), 6.00 (s, 1H), 3.70 (5, 2H); MS(ESI): m/z 415.16

M+ H)™.

20 Example 92
Cl

YT

L

H,N” N
1-(4-(2-Aminopyridin—4-yloxy)-2-chlorophenyl)-3-(2-(4-ﬂuorophenyl)acetyl)urea
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O/ F O O HZN N O B) 1-(4-(2-cCarbanoyl pyH

i n4-yl oxy) - 3-chl orophenyl ) -3-(2-(4-

| 1 uor ophenyl ) acetyl )urea [ 003451 Prepared in a manner
simlar to that which is described in Step F of 20
Exanpl e 87. 4-(4 Am no-2-chl or ophenoxy) pi col i nam de
(79 nmy, 0.30 nmmol) in DWMF (1.0 nL) was converted to
1- (4{2-carbanoyl pyridin 4-ylogy)-3 chlorophenyl)

3-(2-(4-fl uorophenyl)acetyl)urea 65 49% |eI d)
1H NVR (DMBO-d6) S 11.05 (s 10 58

8.52 (d, 1H, J=4.5 Hz), 8.1 98

7.70 (s, - 189 111), 7.55¥m 1H) 739 (m 311), 7 27
(m 111), 7.16 (m 311), 343 (s, 2H); I\/B(ESh m z
443.17 (M + H) +. EXﬁrﬁ)IelQl NI r CI-NF O | 00/
15 5 2N N N

1- (4{2- Am nopyri di n-4-yj ory}3-chl orophenyl }3-(2-(4-fln

or ophenyl ) acetyl ) urea, hydrochlorlde alt_[00346] To

a sol uAhon bi4-@-Carkamayipysidie %FWP%%&T}gL('

chl or opheny ophenyl)acetyl)urea
(ammhamﬁkﬁﬂéﬁwkwﬁﬁ in DVF (1.0 nL) were

added [OG4TR enamamms)mﬂqmtbambwlw c@aﬁmma%faPAof

I T

to stipngw Flr@hﬂ_]ztwa%%vbﬂ?tollt(g.%&aﬁav\dj?bﬂpgddm#-)ﬂp}ap-z-chlomphenﬂ}-
HPLC to Ive e desire roduct L
conver Béa-%ﬁxﬂumrophefwa%w}vﬁgﬂﬁi AL G1cid) e prbp HpLE prification.

I ¥ h I
1 B PAIRL | pt fvronen) e

10 B) 1-(4-(2~Amjnopyridin-4-yloxy)-2-chlorophenyl)-S-(Z-(4—

fluorophenyl)acetyl)urea

[00348] Prepared in a manner similar to that which is described for Example 91. 1-
(4-(2-Carbamoylpyﬁdin—4—yloxy)—2—chlorophenyl)-3-(2—{4-ﬂuoropheny1)acetyl)urea
(18 mg, 0.04 mmol) in DMF (1.0 mL) was converted to 1-(4-(2-aminopyridin-4-

15  yloxy)-2-chlorophenyl)-3-(2-(4-fluorophenyl)acetyljurea (10 mg, 55% yield). H

" NMR (DMSO-dy) 8 13.47 (5, 1H), 11.26 (s, 1H), 11.08 (s, 1H), 8.37 (d, 1H4,7=285

Hz), 7.95 (d, 1H, J= 7.5 Hz), 7.88 (s, 2H), 7.62 (s, 1H), 7.35 (m, 3H), 7.17 (m, 2H),
6.64 (4, 1H, J=7.5 Hz), 6.13 (s, 1H), 3.76 (s, 2H); MS(EST): m/z 415.18/417.17(M
+H)*

20

-191 -




15 yield) by the addition of IN HC1 solution (0.5 nL).
1H NV\R (DMSO-d6) S 13.50 (s, 1H), 11.02 (s, 1H),
10.57 (s, 111), 7.80-7.95 (m 411), 7.55 (m 111),
7.37 (m 111), 7.30 (m 2H), 7.11 (m 21, 6.60 (m
1H), .6.00 (s, 110, 3.70 (s, 211); MS(ESf7: mz 415.16
(MtHf. 20 Exanple 92 C HN O-1 NOOI/ F HZN N
1- (4-(2- Ami nopyri di n-4-yl oxy) - 2- chl orophenyl ) - 3- (2- (4-
fl uorophenyl)acetynurea -19@x6mpl9% ~ HZN ~ O A 1
(4- (2- Car banmoyl pyri di a- 4-yl oryr%_I Clvgrophenyl) 3-(2-(4-

fl uorophenyl )acetyl)nrea 47N Pr.Rpared a manner
be]fl n Steof 5
oroph@nox@) pi CelFngm de

simlar to that which is dq
Exanpl e 90. 4-(4-Am no-3

(1.0 nm) was converted to 1
Rgxy} 2 chl onphenyl) -

(39 ng, 0.19 mol ) in

(4{2-car banoyl pyridin 4
acgtylfyurea (18 ngy, 41%yiel d)
catNon. MS(ES15: mz 443.13 /

3-(2-(4-fluorophenyl
after prep HPLC plr})r{%N)
445.14 (M+ H+. 10

1(4(2- Anunop r| d| n- | o hI or
t | uor ophenyl 3= %{JM e are iph%nﬁ?:;rﬁ(a(%-r&

simlar to that Whl ch ISﬂdﬁﬁjﬁth&ﬂ)uﬁ‘a&n‘m e 91. 1-
( 18 ng, 0.04 mml) in DVF (1.0 nL) was converted to
1-5(4-(2-am nopyridin-4 15 yl oxy)-2 chl orophenyl)-3
(2-(4-fluonphenyl)acetyl)urea (10 ng, mboyield). IH
NVR (DMSO- d6) 613.47 (s, 111), 11 (s, 1H), 11.08

(s, 1H), 8.37 (d, 1H, J= 8.5 Hg 95 (d, 1H J= 7.5
Hz), 7.88 (s, 2H), 7.62 (s, 111)j, 7.35 (m 311), 7.17
(m 211), I\
H,N N
o)

A)  4-(4-Amino-2-methylphenoxy)picolinamide

[00349] Prepared in a manner similar to that which is described in Step A of

Example 90. 4-Amino-2-methylphenol (246 mg, 2.0 mmol) was converted to 4-(4-
10  amino-2-methylphenoxy)picolinamide (230 mg, 47% yield). MS(ESIY): m/z 244,15

o™+ H

B) 1-(4-(2—Carbamoylpyridin—4~yloxy)—3-methylphenyl)-3-(2-(4-
fluorophenyhacetyljurea

15 [00350] Prepared in a manner similar to that which is described in Step F of
Example 87. 4-(4-Amino-2-methylphenoxy)picolinamide (48 mg, 0.2 mmol) in DMF
(1.0 mL) was converted to 1-(4-(2-carbamoylpyridin-4-yloxy)-3 -methylphenyl)-3-(2-
(4-fluorophenyl)acetylurea (35 mg, 41% yield. Iy NMR (DMSO0-ds) 8 10.92 (s, 1H),
10.44 (s, 1H), 8.44 (d, 1H, J= 5.5 Hz), 8.06 (s, 1H), 7.63 (s, 1H), 7.50 (s, 1H), 7.42

20 (m, 1H), 7.31 (m, 2H), 7.24 (4, 1H, J=2.0 Hz), 7.06-7.12 (m, 4H), 3.69 (s, 2H), 2.02
(s, 3H); ). MS(BST): m/z 423.17 (M + H)".
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6.64 (d, 1H J= 7.5 Hz), 6.13 (s, 111), 3.76 (s, 2H);
MS(ESI4): mz 415.18 / 417.17 (M + H)} 20 - 191
Exanple 93 )OOItLF 1 \ HZN~ O

1- (4- (2- Car banmoyl pyridi n-4-yl oxy) - 3-net | ryl phenyl ) - 3-(
2-(4 - fluorophenyl)acetyl)urea 5 ~NHZ O~ 1 \ HzZN
IN OA) 4-(4-Am no-2-nethylphenoay) pi coli nam de
[00349] Prepared in a manner S|mlar Jo that which is
described in Step A of Exanpl

4- Am no- 2- net hyl phenol (246 ng, ,2 Omm)I) was

converted to 4-(4- 10
am no- 2- met hylphenoxy) pi col dar 23 o ®'
yield). MS(ESI'): mz 244 B) F
1- (4{ 2- Car banoyl pyri din
{4-
| [00350] Prepared in a

4-yl oxy) - 3- net hyl phenyn
fl uorophenyl ) acetyl)yr

whi'ch is described in Step F of
Exanpl e 87. 4- (\4.546@ p?ﬁﬁhﬂ-&hﬁ?ﬁzaﬂdihﬂﬁhémm(“-

manner simlar to t
(48 ngy, 0.2 0 nL) was converted . to 1
(4 (2 car bary!| pyrlﬂnﬂmthWB#e@‘Wﬁ% B?F@l‘ﬂﬂ‘aesﬂ 2-

Tl e iyl 108 .o
iR 9- = Ehathplbd)., 14408 CasbanidylpyridineBylpxy)- SHnkbylphesd -
' 7ﬂﬁ§rophenyl)acetyl)urea (27 mg, 0.06 mmol) in DMF (1.0 mL) was converted to 1-(4-

(2-aminopyridin-4-yloxy)-3-methylphenyl)-3 -(2-(4-fluorophenyl)acetyl)urea,
hydrochloride salt (24 mg, 88% yield) after HPLC purification. TH NMR (DMSO-ds)

10 §13.18 (s, 1H), 10.93 (s, 1H), 10.45 (s, 1H), 7.88 (4, 1H, J= 7.0 Hz), 7.73 (s, 2H),
7.50 (m, 2H), 7.29 (m, 2H), 7.10 (m, 3H), 6.56 (d, 1H, /= 7.0 Hz), 591 d, 1H, J=
2.5 Hz), 3.68 (s, 2H), 2.02 (s, 3H); MS(ESI'): m/z 395.20 (M + H)".

Example 95
F. 3 F
H
HTNY\Q
o o O F
S
|
15 HoN” N

1-(4-(2-Aminopyridin-4-yloxy)-2~(trifluoromethyl)phenyl)-3-(2-(4-
fluorephenyl)acetyl)urea, hydrochloride salt

NHz

HO
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20 (m 1H), 7.31 (m 2H), 7.24 (d, 1H, J= 2.0 Hz),
7.06-7.12 (m 411), 3.69 (s, 21!'), 2.02 (s, 3H);).
MS(ESI“): mz 423.17 (M+ H)y+. -192 Exanple 94

) ZXOFCF H2N N

1(4(2- Ami nopyri di n-4-yl ory) - 3-net hyl phenyl ) - 3-(2-(4-
fl uorophenyl)acetyl)urea, hydrochloride salt 5 [00351]
Prepared in a manner simlar ﬁo thqt which is

descri 82d i fraAgiap-3Atrifluorpmethyllphenol |4
(2-Car B@E?%j' pyA[éo%dan%fxlnwé @iﬂﬁ@kﬁi&h@ﬂ?ﬁeﬂo} &lﬂﬁélﬂ414 mg, 2.0

fluoro | )acetyl)urea (2 l) DIVF
(1.0 ninmolkis. lﬁomﬁ/efMe@HtwsngesuO% PdfC (IOOmg) "The suspension was

Ophony PR i saloSBhie 1o (7 2 d%%‘%*}"%ﬁ?%‘ﬁgg‘%‘ﬂ‘“fé‘%‘é}?md‘"
yi ek d) vahbes giedGnfits-B4( ummrmmmphmm@@m )yldd)), which was

13 18 (quhslll) 10. 93 (ég eé@eg&?séé'?‘ gt{’-}'}éle%?%

729(m2H) 710(m3H) 6.56 (d, 1HJ—70Hz)
5.91(d, 1H, J= 2.5 Hz), 3.68 (s, 211), 2.02 (s, 311);
MS(ESt): m395.20 (M+ H)+. Exanple 85 FFF\ I N
INOI / F Oo0 15 H2N N
1-(4-(2-Am nopyridin-4-ylory}2{trif

et hyl ) phenyl r

3-(2-(4- flnorophenyl)acetyl)urea, ochl ori de salt
FFF/ NH2 HO\ -193 A 0

4- Am no- 3-(trifluoromet hyl)phenol L[ 00352] A sol ution

of 4- |tr03(trlfluororrethyl)plenI (Al drich, 414 ny,
2.0 HQN N/

o
B) 4—(4-Amino-3—(triﬂuoromethyl)phenoxy)picolinamide
10 [00353] Prepared in a manner similar to that which is described in Step A of
Example 90. 4-Amino-3-{trifluoromethyl)phenol (177 mg, 1.0 mmol) in DMF (2.0
mL) was converted to 4-(4-amino-3—(triﬂuoromethyl)phenoxy)picolinamide (180 mg,
61% yield). MS(EST): m/z 298.20 (M + H)".

FUUF
Ho W
_TY\Q
o o O .
15 o

O 1-(4-(2-Carbamoylpyridin-4—yloxy)—2—(triﬂuoromethyl)phenyl)—3-(2—(4-
fluorophenyl)acetylyurea
[00354] Prepared in a manner similar to that which is described in Step Fof
Example 87. 4-(4-Amino-3-(trifluotomethyl)phenoxy)picolinamide (30 mg, 0.1
20  mmol) in DMF (1.0 mL) was converted to 1-(4-(2-carbamoylpyridin-4-yloxy)-2-
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mmol) in 10 nL of McOH was added 10% Pd/ C (100ng). The
suspensi on was stirred under H2 atnosphere for 12 h
and it was then filtered and concentrated in 5 vacuo
to give 4-am no-3-(trifluoronethyl)phenol (350 ny, 95%
yield), which was sufficiently pure to use in the

next step. M5(ESI1: mz 178.02 (M+ HH+. F F F ? NH2

O H2ZN N O B)

4- (4- Absifiearametby Dahead) SRR RTS8l

[ 00353 Bﬁg”ﬂ] &r simlar to that which is
descrlydgéln Step Ao IIigxr)arrple 90. 4- Amino-3-(tr

fl uor onet hyl ) phenol (177 nmg, 1.0 mml) in DVF (2.0
m_ -
0 4" 2D no- I Rplifopmyidin oy 2 erifuoromstishphenyly 3 (-4
rrg 5 61% wﬂhd-):ph&s(tﬁatmumank 298.20 (M + FFF~{ N N
OQoF H2N PI.,15 O C Ca
oy 10388, | PrepsregiER RS Gl Sl st H Sep A of
f I uor ophgavE HRC e ¥4 TaftamodRPEdih e:@eae(mﬂuwmctbﬂmnyl)-?f (2-(4

simlar to that which is describe
Exanpl SugpphenyDacetylurea (26 mg, 0.055 mmol)nm B&\Elp 1.0 ﬁ) was converted to 1-

A N0 B Eh bR i L BB ARSI phagLIe-(£0 D

(4-162- mbmhml)mlm hydsochlesijle (15 mg §4% yield) after prep. HPLC

050" b agrDy o BN oleSeEed 3 AR JETD MR AR 1A, 1, 82

1{ 4- ( ZyAiepgRyg.5 dizf) 74 oaa,}JZ;70Hz),783(s,2H),772(d,1H,J 2.5 Hz),
f LLEL%&%QM& CUSEh, 719 o, 28D, 6.66 (d, 1H, J=2.5 Hz), 375 (5, 2H);
MS(ESI): m/z 449.14 (M + 1-1)

15
Example 96

H,N™ N
1-(4-(2-Aminopyridin-d—yloxy)—z-ﬂuorophenyl)—S-(Z-(4—ﬂuorophenyl)acetyl)urea,
trifluoroacetic acid salt

. 0K
o
(0]
O
S
o,
N

20

HaN I
o
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[ 003551 Prepared in a manner simlar to that which is
described in Step A of Exanple 91. 1-(4{2

Car banoyl pyri din 4 yl oxy)
2{trifluonmet hyl ) phenyl }3-(2-(4

fl uorophenyl )acetyl)urea (26 ng, 0.055 mmol) in DM
(1.0 nL) was converted to 1-

4 2- 4- t ] | ) phenyl ) -
(3{{2 (0 P Plarre i bigphorast niBYRERIY ) Eoeny )

ng, 56&@ Sqllg)rzgfsg,ﬁﬁ?péﬁ?imglgl.ﬁﬁu hehob(ﬁlakwnod PlleldiinInc 252 mg,
DVEO-
6 o5 z)amm wom jipk) were PF"P‘ R‘f‘"&‘ai@a‘&gzom‘ﬂ)
7.88 (gﬁd%(ﬁﬂ%( es%ﬁ:hon%vas gea'ied'ﬂ)zso"@uﬁﬁm(m%oven. After

7.35 1 .66 (d, 1H J—
L e (o o T, et wasrilited v ERC) il hs folutiopcwas dracted with

% Zgl ﬁﬁ‘g%ﬁ; A‘BPHB\E% I%%PZEPT%%%% o%ﬁgnyt S W?h('d{ vith brine, dried over

r ophenwtg}; eu&)mmanoauﬁdeﬂmmmmmmw fie¢ by Rash

( 3- FI uchromaiography emSifh 1955hﬁf\ hosk MeQH i DGHb9 L 1e arfpection
a sol “5@5&%&% zﬂ%@%ﬂﬂﬁ& 3t drHeRBR S lina e o0% gt FIRLCSUV

I nc. N NMP°(4 0 nL) were added
4 ml oﬂapetcmblhiS(ESf) (128858, M+ Dol ) and DI EA (0. 3

ov e n. Ti‘f@%ﬂ Ut'ltfioﬁ x\\’ﬁ%nh g%@-‘i{rﬁ% 3 gllq xtgphého &ﬁﬂ&ﬁ% obtained from

Wi th H2QvARA step en THF (3.0 &iL)and DEM (EL0 o) weteradded 1 N NaOH (5.0 mL)
and trimethylacetyl chloride (0.25 mL, 2 mmol) at room temperature. The solution
was stirred for 2 h and was then extracted with EtOAc. The organic layer was washed

15  with brine and dried over MgSO4. After filtration and concentration, the residue was
purified by flash chromatography on SiO; eluting with 0%-100% EtOAc in hexane to
give 4-(3-fluoro-4-pivalamidophenoxy)picolinamide (110 mg, 17% yield for two
steps). MS(EST"): m/z 332.18 (M + HY".

e

20 HN™ N
B) N—(4-(2-Aminopyridin-4—yloxy)-2-ﬂuorophenyl)pivalamide
[00358] Prepared in a manner similar to that which is described in Step A of
Example 91. 43 -Fluoro-4-pivalamidophenoxy)picolinamide (110 mg, 0.33 mmol}
in acetonitrile (4 mL) was converted to N-(4-(2-aminopyridin-4-yloxy)-2-

25  fluorophenyl)pivalamide (70 mg, 70% yield). MS(ESI): m/z 304.21 (M + B
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Et OAc (3 x 40 nL). The conbi ned organic | ayers were
washed with brine, dried over MSO4 After filtration
and concentration, the residue was purified by flash
chromat ography on Si 02 eluting with 0-30% McOH i n DCM
to give a fraction containing

4- (4- am no- 3-f| uor ophenoxy) pi col i nam de (50% pur e,
HPLC- UV 10 detection). MS(ESI'): mg 248.12 (M +

[ 003571 To a solution of 4

(4am no- 3-fi uorophenoxy) pi col i nam o%l'fzai ned from
previous step in THE (3.0 nL) and (10.0 nL) were
added 1 N NaCOH (5.0 nL) and tri%etRyl acetyl chloride
(0.25 L, 2 mmol) at roomtenp ure. The sol ution
was stirred for 2 h and was th@n dxtracted with Et OAc.
The organic |ayer was washagn th brine and dried
over MgSO4. After filtration and concentration, the
resi due:)mas4-(4}mmhﬁb6dﬂuh;rophmhy)vmﬁdim%gﬁ%hy on Si 02

[ uti th 0% % h

oS b S R By AR o s bivtamic

;:)7% yi %idﬂmgqrzjmmlﬁh@m)ofmgﬁsmmmznﬂmnm The mixture was
+. I

(4f 3- Ammggtpqlaqrnﬂwciw&mmm&ﬂw?iﬂlwgﬁ?%m“m

13) [0Q3p ugéd d,ﬁ-g&e% ﬂkﬁe?dﬁ?\ﬂ&eﬂurﬁb&rb& aéhdsxuhaain (Whiter$ Oasis®MCX

is descCrl le 91

4-(3- Flemmoﬂcmmdglehm M%myérﬂwm@mwép in2-Aguine 27 me,

RI—?Z( %ﬁlﬂ&ﬂﬂswm ig)%l)(l@'“g‘l)ms converted to

fl uorophenyl ) pival ami de (70 ng, 70% y| eld). MS(ESI'):
3 (8 AdPno- 30 @A iBHORY bYIOm LRSI 3-(2-(4
fluorophenyl)acetylurea, trifluoroacetic acid salt
[00360] Prepared in a manner similar to that which is described in Step F of
Example 87. 4~(4-Aminow3-ﬂuorophenoxy)pyridiﬁ-}amine (28 mg, 0.095 mmol) in
THF (2.0 mL) was converted to 1-(4-(2-aminopyridin—ii-yloxy}}ﬂuorophenyl)-3-(2—
15  (4-fluorophenyl)acetylurea trifluoroacetic acid (23 mg, 47 % yield) after prep. HPLC

purification. 'H NMR (DMSO-ds) & 11.20 (s, 1H), 10.77 (s, 1H), 8.23 (m, 1H), 7.94
(d, 1H, J= 6.5 Hz), 7.70 (s, 2H), 7.45 (m, 1H), 7.35 (m, 2H), 7.16 (m, 3H), 6.64 (d,
1H, J=2.5 Hz), 6.11 (s, 1H), 3.75 (s, 2H); MS(ESI"): m/z 399.12 (M + H".

20 Example 97
F

H
Iﬁ”’m
o © F
S
|
H,N” N
1-(4—(Z-Aminopyridin-4-yloxy)-2,3-diﬂuorophenyl)—3—(2-(4-
fluorophenyl)acetyl)urea, trifluoroacetic acid salt
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[00359] A solution of N{4 (2-am nopyridin

4-yl oxy} 2-fl uor ophenyl ~i valam de (70 ng, 0.23 mmmol)

in 3 nm of MOH was added 2 nL Of 6 N Ha The m xture

was 5 then heated at reflux for 48 h. After cooling

down,” the solvent was renoved under reduced pressure

and the residue was purified by solid extraction

(Waters Qasis(r)MCX extraction cartridge) to give

4- (4 am no- 3-fl uorophenoxy) pyri di n-2-am ne (27 ng,

54%vyield). MS(ESr ): nmlz 220.21(M + H)+ 10 D)

1- (4{2- Am nopyri di n-0-yl oxy) - Z&f | MOr sypaenyl ) - 3<2- ( 4-

fl uorophenyl )acetyl)nrea, trifl ceti c acid salt

[ 00360] Prepared in a manner g to that which is

described in Step F of Exanple 87. 4-(4-Am no

3-fl qupphepm;)&gBi-diﬂnemde (28 ng, 0.095 nmol) in

THE (2.0 nL) was conve

(-2 mmpwa)a.swump%ﬁ?f S oradRESAREng (A, 15.0 8,847

(4-41u gsea i) WeRPadied KbOOJ (136, 127.8 cingol} @81 benzylalcohol
te

nmg, 47%Yy rep. HPLC putlfl cat L
( DMSO- (;m mS, &S_LO panaly, sllypeng;gnwps @t.z'gg‘ %ﬁr&%twn mixture

i %M&fgﬁbﬂg%&@aﬁ%&eszuﬁ@nwmmmw The

111), 64 c& 1H %P%
Hz), 6prelipitate #h Jhen Bollétedsand ardshedhBticdy(rjo gtie two isomers

IRy E TR AT A S

(41pf! l!QﬁﬁﬂJéﬁib&iblrﬁ@Qiﬁﬂ 6ME]a trifluoroacetic acid
salt - 197 F F/L

2 A ndMBRE. 0T ARSHBRGK D aree@éw% A AV

1,2, 3- ;%!, 1 GNg4.4 mntblpin BOAE (20.0 mL)
S mm')ﬂ; 1%%%(‘% E(!f f°°§l wer e ad 03 17 m o
127. 8 mndMeOkhE 0.8 mak) wasegded 10% P d/C (IOg) pegsmnwassﬂrr

under H, atmosphere for 12 h. The suspension was then filtered and concentrated in
15 vacuo to give a mixture of two isomers (12.6 g) [4-amino-2,3-difluorophenol and 6-
amino-2,3-difluorophenol in a ratio of 1:1]. MS(EST): m/z 146.00 (M + H)".

B) N—(4-(2-Aminopyridin-4-yioxy)-2ﬁ-diﬂuorophenyl)pivalamide

20  [00363] Prepared in a manner similar to that which is described in Step A of
Example 90. A mixture of 4-amino-2,3-difluorophenol and 6-amino-2,3-
difluorophenol (580 mg, 4.0 mmol) in DMF (3.0 mL) was converted to a mixture of
4-{4-amino-2,3-difluorophenoxy)picolinamide and 4-(6-amino-2,3-
difluorophenoxy)picolinamide (300 mg). MS(ESI'): m/z266.13 (M + Hy".
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(8.8 nL, 85.0 mml ). The suspension was stirred
overnight To the reaction mxture was then added H20
(100 nm.) and the solution was kept at 4 C overni ght
The precipitate was then coll ected and washed wth
H2O to give a mxture of two isonmers (22.4 g) [1-(b
enzyl oxy) -2, 3-di fl uoro-4-nitrobenzell e and

2 (DYfgps ijxyﬁlms%@gy 0 05onhfly b1 it HAR 80AbITnBitep A of

[ 1- ( ampled6y )A midusiof Hdamire-23tdifimsaphenexyipigolinamide and 4-(6-

benzy| 4-di | L= i t
g u ﬁ 2 ﬁa%lgqﬁgéfc@&or?%n%gy QoL %g@lﬁ% 8%3 E}ﬁgolfwgs cdifterted to a
addegnikRie FFU-@. - 31fﬂoﬂ))—4-pi%ﬁnﬁ dsphensiypicolinsmideiand de(2,3-difluoro-6-

under H2 at rmsphere for Si

f 51t @W@P@W@@ﬁt’?@@%ﬂq W’ﬁ ?ﬁa@ﬁﬁ‘?@ 5? %3’%?;50 My
m Xttt‘ gsﬁﬂ}mthatwmchlsdescnbedetepAof
[4-a uoro n0l and 6-

arri n @ﬁ@ﬂéﬁlf | A mﬂpﬁaﬁdﬁﬁ%%@ﬁﬂ%‘ﬁ@@&emmé’l@m%mme and 4-

N (4](?‘%*&&“%8@?1%‘1@?@ Wﬁ%ﬁ% Ptuor o r%agﬁmp?id \?‘é‘fh

ani depis@HdoRA3&3ty)iddeiRaran tb give Nedh(Zeamisdpyri

b et ot iSSP AR e
di Tl ygp Bﬁﬂﬁéau6§8ﬁrsicﬁsr')4n9zmm3)mn-w (3.0 n) was

converted to a mxture of

4- (4-am no- 2, 3-di f luor ophenoxy) pi col i nam de and

4- (6-am no- 2, 3- difl uorophenoxy) pi gol i nam de (300 ng).
MS(ESI'): mz 266.13 (M + -198 F’LOO 641N|j>repared in a
manner simlar to that which is bed in- Step A of
Exanple 96. A m xture of 4 (4-a

2, 3-di f| uor ophenoxy) pi col i nam and 4-(6-

am no- 2, 3-di f1 uor ophenoxy) pi c am de (300 ng, 1.13
nmol) was converted to a m x{lurd of 4 (2,3-difluoro 4
pi val am dophenoxy) pi col i naggNde™shd 4- (2, 3-di fluoro-6 5
pi val am dophenoxy) pi col i nami de (406 _ng). MS(ESI'): mz
350. 20) (M 4-(4-g&mmlp-@,63r§mowbpm%pmﬂla 2R sini | ar

Lf%(: E@gséﬁ ??pgreg Qr?ei sif1a2tS Baf Wikh isFaeadites iPStep & of
pi val B m;%ﬂa be. nmmpmhommmm}u -diflugoptichylpivalamgide,

pi val a

wit h trfl uoroagc%rg:oa)é%{i) sait %102|0I :gléa,rﬁlfjfmg:%%o n%m}'lf\z@tsed Eoeﬂftf-%gmoa,}
difluorophenoxy)pyridin-2-amine (52 mg, 81% yield). MS(ESI'): m/z 238.11 (M +
Hy'. -

20

D) 1-(4-(2-Aminopyridin-4-yloxy)-2,3-difluorophenyl)-3-(2-(4-
fluorophenyDacetyl)urea, trifluoroacetic acid salt
[00367] Prepared in a manner similar to that which is described in Step F of
Example 87. 4-(4-Amino-2,3-diflucrophenoxy)pyridin-2-amine (24 mg, 0.10 mmeol)
25  in THF (3.0 mL) was converted to 1-(4-(2-aminopyridin-4-yloxy)-2,3-
difluorophenyl)-3-(2-(4-fluorophenyl)acetylurea, trifluoroacetic acid (21 mg, 40%
yield). *H NMR (DMSO-ds) § 11.27 (s, 1H), 10.84 (s, 1H), 8.02 (m, 1H), 7.96 (d, 1H,
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bi s(trifluoroacetoxy)i odobenzene to give N4

(2-am nopyridi n-4-yloxy}2,3 10

di fl uorophenyl ) pi val am de, trifluoroacetic acid salt
(120 ng, 24%yield) after prep. HPLC purification.
MS(ESI5: mz 322.23 (M+ F N2 O\ H2N N C

4- (4- Am no- 2, 3-di fl uor ophenosy) pyli di n4-am ne 15

[ 00366] Prepared in r .Si g t i16Ne | -
Gescri e ARy 83 6. 3. TP ED Gl TR 3D: 676 @ HiBl628 o 10, I
(2- Ami nRYS 019\ s nr); AY(ERT'S Ak 81 son@lier)’) pi val ani de,
trifluoroacCetic acid salt (120 ng, 0.27 mml) was

converted to 4(4-am no-2, 3-

di f |1 uor ophenoxy) pyri di n- 2- am ngy{mdle®®, 81% yield).

MS(ESII: mz 238.11 (M+ Ht 20

1{4- (2- Am nopyri di n-4-yl oxy) -2, 3-di f| uor
- fluorophenyt)acetyl)urea, trifludroafetye acid salt
[ 00367] Prepared in a manneF~g#m ¥ hay which is

described in Step F of Exanp 47. o

4{ 4- Am no- 2, 3-di f| uor opheno®y) pyr 1di n- 2- am' 24 nyg,
0.10 nmmol) 25 in THE (3.0 was convertedto

1{4- (2- am nopyri di n-4-yl oqy) -2, 3

di f1 uorophenyl) - 3- (2{ 4| gFhenyl ) acetyl ) urea

t df Buonacetic acid (21 Ay, 40% vyield). 1H NNIR

( DVBO q@k@-&ﬁa%,mm@m@-ﬁﬁnimphanm-l%eml@rmethmmwmle-
7.96 (d, 1H, -199 J= 8.5 Hz), '7'73.1%3 21# 7.34 (m
311), 7.17 (m 211); 6.3reprbaydmige,hydgochlorade alt * ;_
2.0 Hz), 3.75 (s, 211); MS(ESI+): mz 417.10 (MtH) +.
Example 98 H_ F/ N~-NNO~1 O/ 1 5 H2N N

N
HO \N
O

10 A) 1-Benzyl-5-methyl-1H-pyrazole-3-carboxylic acid
[00368] To a solution of 1-benzylhydrazine dihydrochloride (Aldrich, 0.98 g, 5.0
mmol) in EtOH (30 mL) were added DIEA (2.0 mL) and ethyl 2,4-dioxopentanoate
(0.70 mL, 5.0 mmol). The mixture was stirred at room temperature for 12 h and was
concentrated in vacuo. The residue was dissolved in 1 N NaOH (10 mL). The

15 solution was heated at 60 °C for 1h. After cooling down, the solution was extracted
with DCM (3 x 50 mL). The aqueous layer was neutralized to pH 2.0 and then was
extracted with EtOAc. The organic layer was washed with brine and dried over
MgSOy4. It was filtered and concentrated to give 1-benzyl-5-methyl-1H-pyrazole-3-
carboxylic acid (1.0 g, 92% yield). MS(EST'): m/z 217.12 (M + H*.

phenyl)-3{2{4

L

20
B) N—(4—(2-Aminopyridin—4-yloxy)—3-flnorophenyl)—l-benzyl-s-methyl-IH-
pyrazole-3-carboxamide, hydrochloride salt
[00369] 4-(4-Amino-2-fluorophenoxy)pyridin-2-amine (Compound B of Example
24, 25 mg, 0.11 mmol) was coupled with 1-benzyl-5-methyl-1H-pyrazole-3-
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1y-(4{2_Am nopyri di n- 4-yl oay) - 3-f| nor ophenyl ) - 1- benzyl
-5-met hyl -1 S-pyrazol o- 3-carboxam de, hydrochl oride
salt HO~NNO~\ 10 A

1- $enzyl - 5- net hyl -1 H pyrazol e-3-carborylic acid
[00368] To a solution of 1- benzylhydrazine

di hydrochl ori de (Aldrlch 0.98 g, 5.0 mol) in EtOH

,(232 &%ﬂ%g&g Bl R%l)&mwm#w Whlch js descnbed in

ﬁ&ﬁt. Cf&@xﬁhpleqqmgmweﬁ @-&tﬁﬁoﬁ)&fdﬂ:&-ytoxa)ﬂ-ﬂmsnphcnyl)-l-
concentrated in vacuo. The resid % s‘gpvedz@,} 1d) after
N Nd@leﬁemnmyl-lﬁmm@eémwaﬁﬂ 243
%‘éﬁ‘fgﬁdg %}‘bﬁaﬁ’ﬁ) "(91&%-% | 10, 6&9@ ﬁ-!)t 73¢9 m, 3H),

e aqueous Iayer
rseut']r 00-7&8 et SHRIELT2 (B0, AHD), & Hifs, 1ids 5. 65 PHB e i 1H; MSEST'):
Et OAc. The_or £ layer was washed with brine and
dri et/zdigel "S& It was filtered and concentrated to
gi ve 1-benzyl -5-nethyl - 1H pyrazol e-3- carboxylic acid
(1.0 g, 92%yield). MS(ESI"); n12 %7 12 (M+ H+ 20
B) N-(4-(2-Am nopyridin Exam
4-yl oxy) - 3-fl noropheny1- benzyl }5 nmet hyl -1 H

pyr azol e- 3- car boxam de, ﬁ)lr/r\d 00369]
4- (4 Am no-2-tl uor ophenox |d - uam Conpound B
vvas coupfFed i th

of Exanple 24,25 ny, 0.g17¥%

1- benzyl-5-net hyl - 1H pyriazOl e-3 - 200 carboxylic acid
(25 ng, 0.11 mmol ) in nner simlar to that which
is described in S Exanple 1 to give
N-(4-(2-am nopyri di'#-"4-yl oxy) - 3-f | uor ophenyl } 1-

gnzy! ﬁéﬂ,ﬁ] AL aaiTheiyridin-4-yloxy)-3-
Eydrochl orlge (Flo ng, 20% d) after

purification. ' W(PI!NBIK 53118“&:(313’640‘%’5‘{'%, -

7.8-7.98 (m 3H), 5 7.00-7.65 (m 9H), 6.71 (m 111),
6.15 (s, 111), 5.65 (s, 210,224 (s, 310; MS(ESI5: mz

418.21(M + H)+. Exanpl e~Q90 10 I(c)
T

A) Ethyl 2-(4-fluorobenzylthio)acetate

15 [00370] To a solution of ethyl 2-mercaptoacetate (Aldrich, 1.0 mL, 9.1 mmol) in
acetonitrile (10.0 mL) were added K2CO3 (2.76 g, 20.0 mmol) and 1-(bromomethyl)-
4-fluorobenzene (2.27 g, 12.0 mmol). The mixture was stirred at room temperature
for 12 h. After filtration and concentration, the residue was purified by flash column
chromatography on SiO; to give ethyl 2-(4-flucrobenzylthio)acetate (1.89 g, 91%

20  yield). MS(EST): m/z 251.08 (M + H)".

~O §/\©\
(o} C E

B) Ethyl 2-(4-flaorobenzylsulfinylacetate
[00371] To a solution of ethyl 2-(4-fluorobenzylthio)acetate (1.89 g, 8.29 mmol) in
25 DCM (20.0 mL) at -40 °C was added a solution of m-CPBA (77%, 1.86 g, 8.29 mumol)
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HZN N 10 2-(4-Ptnorobenzyl sul 6nyn- N-(4-(2-am nopyridin
4-ylory)-3- fluorophenyl)acetam de, hydrochloride salt
\iO~-g Ol / F A Ethyl 2(4fl uorobenzylthi O aCetate 15
[00370] To a solution of ethyl 2-nercaptoacetate
(Aldrich, 1.0 nL, 9.1 mmol) in acetonitrile (10.0 nl)
wer e added KzC03 (2.76 g, 20.0 mml) and

1-(brq | uor ohenz
The mm%ém}sd}'@wf’at Sﬁﬂﬁ?enperature '193@}""“‘
After thinhihld GRagd. Thesshmionavisahen qlhacheé st polymees bound

purlfled by flash col um chro to r
gi ve editfhylene @mqeué.ﬁgb%lm? cé:, ?tq rgégge /Eun.ﬁed by

20 vyi 2— Jﬁfl'uoroﬁéhzyﬁulﬁnyﬁécetate 20g,
Et hyl e@%ﬁfﬁu}wro e‘%zhw sulfl ny %aCet ate [00371] To a

solaut | 98% gieldt MBEST 1 »/s 2k A hi o) acetate (1.89
g, 829 mol) in 25 0CM (20.0 nL) at -40 C was added
a solution of mCPBA (77%1.86 g, 8.29 mmol) - 201 in

DCM (20.0 nL) dropw se. ThdO X stirred from
-40 Cto room tenperature o rnbght[ ;e sol uti on was
t hen quenched wi th pol ynmer bound™ di etfiy[Bne tri am ne.

After filtration and concentrati.on,, . the residue was

purifi€d by2-4-Finonobeszsulfisgbasstc atid gi 02 to give

UYL ol 4L SRRBRN G U MBS ot (8634, 6.5

I Fac) e 39 SROF2R.0 mmo
20 U100, S £ L R 4 AN i
nL) Wa§ol@§iﬂ @ldek ridubahessai?, the memaijing aqueous solution was neutralized with
1 N HCI (25.0 mL). It was extracted with EtOAc (3 x 100 mL) and the combined
organic layer was dried over Mg804. The solution was then filtered and concentrated
15  in vacuo to give 2-(4-fluorobenzylsulfinyl)acetic acid (1.25 g, 88% yield). MS(EST:
mfz 217.05 (M + H)".

Dy 2-(4—Fiuorobenzylsulﬁnyl)-N-(4-(2-aminopyridin-4-yloxy)-3-
fluorophenyl)acetamide, hydrochloride salt

20 [00373}1 4-(4-Amino-2-fluorophenoxy)pyridin-2-amine dihydrochloride
(Compound B of Example 24, 29 mg, 0.10 mmol) was coupled with 2-(4-
fluorobenzylsulfinyl)acetic acid (22 mg, 0.1 mmol) in a manner similar to that which
is described in Step C of Example 1 to give 2-(4-fluorobenzylsulfinyl)}-N-(4-(2-
aminopyridin-4-yloxy)-3-fluorophenyl)acetamide, hydrochloride salt (17 mg, 37%

25  yield). 'HNMR (DMSO-dy) 5 10.94 (s, 1H), 7.97 (4, 1H, J=7.5 Hz), 7.85 (m, 3H),
7.39-7.45 (m, 4H), 7.23 (, 2H, J = 7.5 Hz), 6.70 (m, 1H), 6.13 (d, 1H, J= 2.5 Hz),
432(d, 1H, J=11.0 Hz), 4.11 (d, 1H,/=11.0Hz), 3.98 (4, 1H, J= 13.0 Hz), 3.65
(d, 1H, J= 13.0 Hz); MS(EST"): m/z 418.26 (M + H)".
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The m xture was stirred at roomtenperature for 2 It
After renoval of organic solvent under reduced
pressure, the remaini ng aqueous sol uti on was
neutralized with 1 NHO (25.0 nL). It was extracted
with EtOQAc (3 x 100 nmL) and the conmbi ned organic

| ayer was dried over MgSO4. The sol ution was then
filtered and concentrated 15 ?ﬂaiﬁgx fdHot 0 give

2-(4-11 uorobenzyl sulfinyl)acet! cid (1.25 g, 88%
yield). MS(ESI ): nz/z 2]F7 05(%+ H) +. D)

2- (4- Fl uor obenzyl sul finyl) /S

N- (4- (2-am nopyridi n-4-yl oa c 00

fl uorophenyl ) acet ami de, hylrochl oride salt 20 [F00373]
4- (4- Ami no 2-fluoropheno yridi n-2-am ne

di hydrochl ori de (Conpoufd of Exanple 24,29 ng, 0.10
mol ) was coupl ed w tHnNZ-{n-

fl uorobenzyl sul finyl)acetic aci dN(

, o
a manner si i Rad-Flworohenzylsulfonyl)-Vs( d@wwm%—ﬁ"
of Exanple 1 to giv

loride salt
2-(4-fluorobenzyl suﬁﬂ%?%hfkl?“f??ﬂ’d%r%yﬁ?&'}r%fn
yl oxy) - 3-f1 uorophenyl’) acet am de, hydrochl oride sal t
(17 my, 37% 25 yield). 1H NWR (DVSO-d4) 610.94 (s, 1H),

7.97 (d, 111, J= 7.5 Hz), %~ 33 739-7. 45 (m
411), 7.23 (t, 2H, J= 7.5 Hz), 06.&¥ 1), 6.13
(d, 1H, J= 2.5 Hz), 4.32 (d, 1H, J 11 4.11 (d,

1H, J= )%1%49@1&% o ihalethte) 365 (d, 1H,

J=13.0 1826 (M + 02
Exanpl g06374] Hda solution of@thFl @(4-ﬂuﬂob@z}zhp]ﬁw1)acetate (370 mg, 1.52

23 mrep RoeM Crbei vt M WECRRNIPRA 4S8 fle %0/pRIM) The mixtue
I/ 1  was stirred at room temperature for 2 h and was then quenched w1th polymer bound
diethylene triamine (1.5 g). The reaction mixture was filtered and concentrated in
vacuo to give ethyl 2-(4-fluorobenzylsulfonyl)acetate (360 mg, 91% )_rield).
MS(ESTY): m/z 283.10 M+ H)'".

HC
o 0 £

B) 2-(4-Fluorobenzylsulfonyl)acetic acid

[00375] Prepared in a manner similar to that which is described in Step C of

Example 99. Ethyl 2-(4-fluorobenzylsulfonyl)acetate (340 mg, 1.31 mmol) was

converted to 2-(4-fluorobenzylsulfonyl)acetic acid (270 mg, 81% yield). MS(EST:
20 m/z255.05 M+ H)".

15

C) 2-(4-Fluorobenzylsulfonyl)—N—(4-(2—aminopyridin-4-yloxy)—3-
fluorophenyDacetamide, hydrochloride salt
{00376]  4-(4-Amino-2-fluorophenoxy)pyridin-2-amine dihydrochloride (50 mg,
25  0.17 mmol) was coupled with 2-(4-fluorobenzylsulfonyl)acetic acid (33 mg, 0.14
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A) Ethyl 2(4fl uorobenzyisul fonYl)aCetate [00374] To a
solution of ethyl 2-(4-fluorobenzylsul finyl)acetate
(370 ng, 1.52 mol) in DCM (5.0 nL) was added m CPBA
(77% 450 ng, 2.0 mol). The m xture 10 was stirred
at roomtenperature for 2 hand was then quenched wth
pol ymer bound diethylene triamne (1.5 g). The

reaction Xt ure I?Ft%’ln EQRBEN I SUPC of Bxample 1 to give
vacuo T8 @1 %mg?tﬁ %? uorggenzyl sul fonyl) gcet ate
(360 ML&W@WMM{)@IW—E&Z -gminogyridizeByloay X vilugrep hepigPacetamide,

i o toderits i e, A R, RS PSPl b um, 1.1
whi ch qssnﬁe 9*?&9?1?& Jﬂ'ﬁdHE) €.5017. 9(ﬂ&§'3ﬂ')@49?9(m,§l-ll),WZ6 (t, 2H, J=8.5

2- (4-f | f tate (3
e oy o kG ks SbaE 4 HR 6 S TR s, 220

acid ( M5(ESI): 20 mz 255.05 (M +
TR K150ESTS: m NS AN 1)

2-(4- FI uor obenzyl sul fonyl )-N-(4-(2-am nopyridin-4

yl oay} 3- fluorophenyl)acetam 3%8 h chloride salt
[00376] 4 (4- Am no-2-fl uoroph ﬂ?ypyri di n- 2-am ne

di hydrochloride (50 ng, 25 0.17 mo s coupl ed
Wi th 2-(4-fluorobenzyl sul fonyl)adetig agid (33 ny,
0.14 - 203 nmmol) in a manmg? §rmiyar Jfo 1 which is

described in Step C of Examh to giove E

2- (4-fluorobenzyl sul fonyl 2 N-(4- (2- ani nopyri di n-4-Yl ox
y} 3-f 1l uor ophenyl ) acet am hydrochl oride salt (30
ny, 45%yield). 'H NWR ( dé) S 13.40 (s, 1H),
11.15 (s, 1H), 7.97 H.&; J=7.0 Hz), 7.80-7.90 (m

311), 7.47 411 26 (t. 211. J= 5
(d ,10 113 N%&?A@mq&nd@ﬂlég)ﬁﬂ;orgghezy@ l,-;@;tjl_|z ()A‘bggenerﬁ-}oxo-l \2-

2 4.27
E;D anpl e 10 g_ > . %ﬂ%@ml—&cﬁ“ﬂoﬂ%ﬂé Ryddcliloride salt

| SN
N
H;CO,C \©\
° F

A)  Methyl 1-(4-ﬂuorophenyl)-2-010-1,2-dihydropyridine-S-carboxylate

15 [00377] To a solution of methyl 2-0xo-2H-pyran-3-carboxylate (Aldrich, 2.31 g, 15
mmol) in THF (40 mL) and DMF (10 mL) at st was added 4-fiuoroaniline (1.67 g, 15
mmol), and the reaction mixture was stirred for 2.5h. Solid precipitation was
observed. To the 4-fluoroaniline adduct intermediate formed via Michael addition
obtained in situ was added EDCLHCI (3.85 g, 20 mmol) and DMAP (120 mg) at rt.

20  The reaction mixture was stirred at rt overnight. To the reaction mixture were added
1N aq HCI (50 mL) and EtOAc (150 mL), the EtOAc layer was separated, and the
aqueous layer was washed with EtOAc (150 mL), the combined EtOAc layer was
dried over MgSO,, and concentrated ir vacuo to obtain a semi-solid material (~4.4 g).
To this crude product were added ether (1 00 mL) and methanol (15 mL), stirred, and

25  the solid was filtered to obtain the undesired solid product (870 mg). The filtrate
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10 N

(4-(2- Am nopyri di n-4-yl ozy) - 3-f | norophenyn-i - (4f | uor op
henyn- 2- 0zo-1, 2- di hydropyri di ne- 3- car bozam de,
hydroehl oride salt N H3COzZC fl F A) Methyll

(4-f1 aor opheayn- 2- ozo-1, 2-di hydr opyri di ne- 3- car boxyl at
e 15 [003771 To a solution of nethyl

2- ox0- 2H pyr an- 3- car bqQx te (Al prg@,c d
mol ) Sﬁhihgf)r/-ﬁaf(%% °§ % %ﬂﬁ-’ (%?%Wrt was addfe(zg5 g,cru ©
4-f1ugp @a%ﬁlbﬁ‘%aé ﬂm-@Zn(ﬁ)gh wmeﬁﬂﬂie)nam witiwut fatber pwification. 'H

m xture s stirred for 2.5 1t _Sol i e
obserM@MSM)@&?h@ﬂoHﬁMTﬁ@ %tagkgt ﬁc}n@ ﬁ%(foaqgafqm)’
formeq, i I | 188l H9A= 71 3.89 (s, 3H);
added E’Bc'??’%?’% @‘*S‘vﬁ%f“ aﬂd g 120%) at

rts 2Qug dgsr?cﬁagtzusm(mwﬂme vvas stirred at rt

over ni ght o the reaction mxture were added i N ag

HO (50 nm.) and EtOAc (150 niL), the EtOAc | ayer was
separated, and the aqueous |a was washed with

Et QAc (150 nL), the conbined E|OAcha er was dried
over MgSO4 and concentr at etba cud obtain a
sem -solid material (-4.4 g). Tot sr.ude product
wer e added et her (100 mL) and net hanol (15 nxL),

stirr ,-ainya amgmlm;ylmacld
eﬂ FI d pF&dp #'Mq

undeS|r

870 . The filtr
sol ut | plosms dmw@lmpﬁ vk b{%o F‘HPPPe&Y'&‘@rﬂmgof'Fh&Y idinc-3-

des red ’ S:[n?rﬁ d%)ﬁ" NHOEC(2.59¥0E) iuhethanol (60 mL)
gh “F {cﬁ"(‘fﬁ >%t" S eﬁ W t d@l}t fur?her ) ano( .

purl fi %Sétﬁ‘fbd at H foNMRR Tﬁ)ﬁféﬁbatjioﬁme@s added cgnc HChH(1 mL) slowly

2.2 Hz 7.57 (dd, 7 {

(m 2I—|%‘V1th75m_ppg§aﬁrt, géul}e Bmclg1 c}_ﬁxiidv%aé tﬁb@q&}%ﬁi wi?tﬂ a.smal amount

N o' | 3)@% gdmw%ob@d\ﬁé&&hedaaﬂpmaﬂamwyeﬂom

R nor omtawsqm@asaS| conceateatgdiinoysta- dTHfesidney 5 uippd with water (30

aCI %V%egl oxo @)Ag:f% ;?E%IJL)l The EtOAc layers were dried over

(41 Iu ropyri di ne-3
car boxn\hgm.; a(nﬂrcuﬂ&n&até&u@,acacﬂ Threobsi W@WW amount of

(2.5 rrL) |n met.h 4 (60 t "/'OFHﬂslMR MSO-
b o' ek reatiein e s seoepErrpgeet [l (b2 9Ps 8290 ®
stowly g% {;'21 7344, 187, 6 721 20058 2000 (B8, 16E 66, 1A B, 27,60 (m, 28D,
solid tere washed with a small gEE’é‘Ht 42 M+

7.42 (8, 2H,J= 88Hz),678(t,1HJ 7.1Hz); M m/z 2342 (M -+ H)".

20

C) N-(4-(2-Aminopyridin—4-yloxy)-s-ﬂuorophenyl)-1-(4-ﬂuorophenyl}-2-oxo-
1,2-dihydropyridine-3-carboxamide, hydrochloride salt

[00379] 4-(4-Amino-2-fluorophenoxy)pyridin-2-amine (Compound B of Example

24, 58 mg, 0.20 mmol) was coupled with 1-(4-fluorophenyl)-2-oxo-1,2-

25  dihydropyridine-3-carboxylic acid (47 mg, 0.20 mmol) in a manner similar to that
which is described in Step C of Example 1 to give N-«(4-(2-aminopyridin-4-yloxy)-3-
ﬂuorophenyl)-l-(4~ﬂuorophany1)—2-oxo—1,2-dihydmpyridine—3-carboxamide,
hydrochloride salt (22 mg, 23% yield). "H NMR (DMSO-dq) & 13.40 (s, 1H), 12.13
(s, 1H), 8.58 (d, 1H, J=5.0 Hz), 8.13 (d, 1H, J= 5.0 Hz), 8.07 (d, 1H, /= 10.0 Hz),
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water and dried to obtain the desired acid product
(2.1 g) as a yellow solid. The filtrate solution was
concentrated in vacuo. The residue was m xed with
water (50 15 nmL) and washed with EtOAc (2 x 130 ni).
The Et OAc | ayers were dried over MSO4 and
concentrated in vacuo. The residue was triturated with

a snmall anount_of 0 ' . o), 6.17 (4, 1H, J
or oducto% @t~ (312 B ?PZEE%M%%@’{%&@ ‘

88. 47 ( ooz 435.28 B 19 (dd, IH, J= 6.6,

1.7 m)i’gyzg‘giﬁsé?,ﬁ (m 2H), EM? 42 (t, 2H, J= 8.8 Hz),

6.78 (t, 1H, J= 7.1 Hz); MS(ESt) mz 234.2 (M + 1f+.

20 ) N-(4-(2-Anm nopyridin-4- ghogyledol! uor ophenyl } 1- (4

fl uorophenyl }2 oso- 1, 2-di hydropyr| di ne- 3- G boaam de,
hydrochl ori de salt [00379] 4 (4-AMno H

2-fl uor ophenoxy) pyri dm 2- &rj_pe- (6 g nHzxanpl e

24,58 ng, 0.20 mmol) was co
(4-fl uorophenyl)-2-oxo-1, 23 <

di hydr opyri di ne- 3- carboxyl acid (47 720 mol )
in a manner simlar tot at which is described in

Step C of Exanple It ﬁ
(4-§2- amnop)r|d|n 4?'§zox - 3-

sinbyytidipyyloxy)-3-
f | uor ophe ox é’[jé‘%“w'%ggm Btk thy oAl byyhidipyf-yloxy)

dine 3 ca rochl or| de. salt 2 %
yield). 1H NMR (Dwsmod@hesymg '§° ﬁ'?%ﬁsg‘f

1H), 8.58 (d, 114, J= 5.0 Hz), 813(d 114 J=5.0
Hz), 8.07 (d, 1H, J=10.0 Hz), - 205 7.98 (d 1H, J=
7.5 Hz), 7.89 (s, 211), 7 40-7.60Q ( 6 1) .0 2 (m
2H), 6.17 (d, 1H, J = Hz"7 \}35 18 (M
+ H) + Exanple 102 } H{ HO F 00O\ | OO~

5 H2N N

(S~-1V1- (2- Am no- 2- oao-i - phe et hyl } 1V3- (4{2- am nopyr
| di n-4-ylory)-3- fl uorophen I ) nal onani de,

hydrochl oride salt F /¥ OO0

10 A) Ethyl 3-(4-(2-carbamoylpyridin—4-yloxy)—3-ﬂuorophenylamino)—S-
oxopropanoate

[00380] To a solution of 4-(4-am'mo-2-ﬂuorophenoxy)picolinamide (Compound B’
of Example 24, 1.0 g, 4.0 mmol) in DMF (10.0 mL) were added DIEA (2.0 mL) and
ethyl 3-chloro-3-oxopropanoate (Aldrich, 0.75 mL, 6.0 mmol). The mixture was

15  stirred at room temperature for 12 h and more ethyl 3-chloro-3-oxopropanoate (0.20
mL, 1.6 mmol) was added. The mixture was stirred for 2 h and was then diluted with
EtOAc (200 mL). It was washed with H,0 and brine and then dried over MgS0s.
After filtration and concentration, the residue was triturated with DCM and filtered to
give ethyl 3-(4—(2-carbamoylpyﬁdin-4-yloxy)-3-ﬂuorophenylamino)-3-oxopropanoate

20 (900 mg, 62% yield). MS(ESI") m/z362.28 (M + H)".

-206 -




H2ZN N O 10 A

Et hy13{ 4- ( 2- car banoyl pyri di n~-yl oxy) - 3-fl uor ophenyl am
no) - 3- oxopropanoate [00380] To a sol ution of

4(4-am no- 2-f | uor ophenOxy) p100bnamide ( Conpound B  of
Exanple 24, g, 4.0 nmol) in DMF (10.0 nL) were added
DIEA (2.0 nmL) and ethyl 3-chl oro-3-oxopropanoate
(Aldrich, 0.75 nL, 6.0 mml). Thegm xture was 15

stirred at roomtenperature.f h Onpre ethyl 3
chl oro-3 oxopropanoate (0.20 1. ') was added.
The m xture was stirred for andowa§then di | ut ed

with EtOAc (200 ni). It s washed with H20 and bri ne
and then dried over MgSO4 fter filtration and
concentration, the resid s triturated with DCM and
filtered to give ethyl2N3- (M

opr opBhont F4 @Rl H S TR AR o0

362. 28 (M pxdrbp mazeoe O-~1 N\ZNOO N B) Ethyl3

(4{2- amnopyrldln onxy}3fluor Ny ] in
oxoprdﬁlﬁﬂéhte&gmgbg %§ bnzélr S| rﬁ Step A of
that %ﬁl 4, %ﬁ-caﬁaébﬁpwm@ﬁ—ykﬁqﬁxmt@h@mammo)a-
Et hyl car Ba

Y1 oxy)ckopiopampiedoil mmzq%man o S 39 ey to oy 3-(4-C-

3 ( A- (@&%ﬂ}%}( g)a% 92%}38@1@%%9%&9@&@% 10 mg, 86% yield).

fl uorqqlggmﬂ)aﬁmtw;%@d)edﬁ) opan0 ate (710 ng, 86%
yield). M(ESI') mz 334.26 (M+ F/ N ~]/OH O O
d 110 HZN N Q)

3- (4{2- Ami nopyri di n- 4-yl oxy) - 3 fl uoHanenybﬁm no) - 3- ox
opr opanoi c

o O
O

L
N
10 HzN -
C) 3-(4-(2-Aminopyridin—4-yloxy)-3-ﬂuorophenylamino)-3-oxopmpanmc
acid
[00382] Prepared in a manner similar to that which is described in Step C of
Example 99. Ethyl 3-(4-(2-aminopyridin—4—yloxy)-3-ﬂuomphenylanﬁno)—3-
15  oxopropanoate (700 mg, 2.10 mmol) was converted to 3-(4-(2-aminopyridin-4-yloxy)-

3-fluorophenylamino)-3-oxopropanoic acid (630 mg, 98% yield). MS(ESI") m/z
306.20 (M + H)".

D) (S)-M-(2-Amino-2-oxo-1-phenylethyl)-N’-(4-(2-aminopyridin-4-yloxy)-3-
20 fluorophenyl)malonamide, hydrochloride salt
[00383] 3-(4-(2-Amin0pyridin—4—y10xy)—3-ﬂuorophenylamino)—S-oxopropanoic
acid (30 mg, 0.10. mmol) was coupled with (S)-2-amino-2-phenylacetamide '
hydrochleride (Acros, 28 mg, 0.15 mmol) in a manner similar to that which is
described in Step C of Example 1 to give (S)-N'-(2-amino-2-0xo-1 -ophen:,fleﬂ:lyl)-Ng -
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acid [00382] Prepared in a manner simlar to that
which is described in Step C of 3-(4 (2-am nopyridin
4-yl oxy} 3-fl uor ophenyl anmi no) - 3- Exanple 99. Ethyl 15
oxopr opanoate (700 nmg, 2.10 mmol) was converted to
3(4- (2-am nopyri di n-4-yl oxy) -

3-fl uorophenyl am no) - 3- oxopr opanoi ¢ acid (630 ng, 98%

Ine! amgramlioees o 155kl isiaosh s ms,

y
fl | MO -ah sA0msit, A o866, 1H] Ho 88 z2), 7.96 (d,
o TERR e dsdves b AnSuee MR

yI Oxy)HAF TcRHBRTHT SRR T ST 0L A0S 70 J 12 & 1D,

mg, O )y f t X , 3.41 (4, 1H, J=15.0 Hz);
(S)- 25 IRy ﬁﬁwggg?g?ﬁ%iéﬂhlfd? ot e ( Aer os,

285 MyMIAESD) ared B2 (M- Bhner sinmilar to that which is
described in Step C of Exanple 1 to give (S)-

(2-am no-2-oxo0 | -phenylethyl)-1V3 - 207 (4

(2_am ~pyridin 4-yl oxy} 3-f | udxnmiple¥03 mal onani de,
hydrochloride salt (25 ng, 53%yield). 1HJNWR

(DMSO-4) S 10.68 (s, 111), 8.80 Hd, 1HHJI=18.0 Hz),

7.96 (d, IH J= 7.5 H),F . Nag 43y NH,
7.20-7.45 (m 811), 6.70 ( 1), 6. 111),

5.39 (d, 111, J= 7.5 Hz),03. %8 (d, 1H J 0 Hz),
3.41(d, 111, J=15.0 Hz): (ESI~) mz 26 (M + H)+
Exanple 103 HH O F~ ~{N-N NHz HZN N

(9)_~_(2_~, ~0-2- 0a0- ;- N7 et hyl) 1~ (4-(2-am nopyri di

n-4-yl oxy}3- 10 fl uordphenyl ) nal onani_ de, hydrochl ori de
salt [00% h’l-:'lziéénih&-zééﬂ'oﬂpphﬁdyﬁthyl)-l\ﬁ-(4-(2-ammopyridm—4-yloxy)~3-

4-yl oxy} 3-1l uorophenyl am no} 3 .0x0 nai '
(dénpound C of Exaﬂﬁ?‘@P!W,?%B“'?Fbﬂ“%g.B’%%ﬁrgﬁﬁl‘?ﬁc\iﬁg%l t .
coupl 44h GRL —ﬁnﬂﬁ@v' L AP dR-RsRyL Rl edraphetglamino)-3-0Xopropanoic
hydr ogﬁp#r&']deg @35% em @g rTg ﬁo% mol ) jn a meoner.. (R)-2-
si mi | adcid (ConlmimdBicfExpwpled 82,3008 0; 19 ming}) was goupled w1
Bxanpl a(.amizllwE Qp : y&é&aﬁi&&hﬂﬁd@%&hm 28 mg, 0.15 mmol) in a manner
similar to that which is described in Step C of Example 1 to give (R)-N'-(2-amino-2-
15 oxo-l-phenylethyl)-]Va-(4-(2-aminopyridin-4-yloxy)-3-ﬂuorophenyl)malonamide,
hydrochloride salt (14 mg, 30% yield). "HNMR (DMSO-dg) 8 10.65 (s, 1H), 8.76 (d,
1H, J= 8.0 Hz), 7.92 (d, 1H, J= 7.0 Hz), 7.75-7.88 (m, 4H), 7.20-7.43 (m, 8H), 6.66
(ma, 1H), 6.09 (s, 1H), 5.35 (4, 1H, J=38.0 Hz), 3.45 (4, 1H, J=15.0 Hz), 3.37 (4, 1H,
J=15.0 Hz); MS(EST*) m/z 438.23 (M + H)".
20
Example 104
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15 oxo- | -phenylethyl) 13" -(4{2-am nopyridin

4- Yl oxy) - 3-fl uor opheayl ) mal onam de, hydrochl ori de

salt (14 ng, 30%yield). 1H NWR (DVSO d6) 8 10.65 (s,

111), 8.76 (d, 1H J= 8.0 Hz), 7.92 (d, 1H, J= 7.0

Hz), 7.75-7.88 (m 411), 7.20-7.43 (m 811), 6.66

(in, 111), 6.09 (s, 1H), 5.35 (d, 111, J= 8.0 Hz)

3.45 (d, 1H, J=15. 3,37 1

MS( ESt ) ﬁ&-Ms@yh%{Q{#ﬁamfﬁaﬁﬁ% oy TEg ﬁ%@é“?‘l‘”")‘}
H2N N - 208 (,2bnifiial¥inido)-2-phenylacetate, hydrochloride salt
2{3{4-(2-am nopyr?dl n-4-yl ozy} 3- Inorophen Iam

oxopr (R8T Ge(t-(2-Aching axy)-Ayfmomphen; X i‘ﬂ“’pmpanmc

[ 00385 ed with (S)-methyl
w1 oy pod e paRtg R PRRIC] S0 g 040 o was coupled with (5 oty
(Cenp Q%ﬁn@zqfhﬁlﬁﬁaﬂﬁkﬁymmmgﬂdﬂcm 30 mg> D)L Oyprgol) in a manner

Pyl o S RSN ”e%sa%scrgoadﬁb%ﬁ R B et 2.
S| m | ? a%%og’?ﬁ(?lse Mhﬁﬁdmb)ﬁ-ﬁkeﬁoﬁmfmdo)ﬂ-phenﬁmtate

methl

(2 amhydmyhlnddmsah@l myﬁ%meld)o rlébﬁléﬂwmé?) 34058 {5, 1§D. 9.04 (4,
pg%";’] 27 qg%ﬂlﬁeaﬁ%of d%pxgs ?gﬁé?éé 135}? 1448, T8, 6724

(o 11 .ﬂs'm ) )2 (s718Y, 5(46,(d, I8, J3=7. om),aﬁ G, 3H), 3 43-3.38 (m,

775 88 H, 6.72 (d, 10 1H, J=
ﬁﬁs&mﬂﬁ?%gﬁﬂ%f@ 111, J= 7.0 Hz), 3.63

(s 3H) 3.43-3.38 (m _ 2H); I\/S(ESt) mz 453.26 (M +

Ht Exanple 105 O F/ Nyy NO Ol OO H2N N 15

(R) - Met hyl Example 105

2- (3{4{2-am nopyridin-4-yl oxy}3-fI uoropheay@am no) - 3-

oxopr opanam do) - 2- phenyl aget al::e W or de/salt

15 (R)-Methyl 2-(3-(4-(Z-aminopyridin—4-yloxy)—3-ﬂuorophenylamino)-3-
oxopropanamido)-2-phenylacetate, hydrochloride salt

{00386] 3-(4-(2-Aminopyridin—4—yloxy)—3-ﬂuorophmylamino)—3-oxopropanoic
acid (Compound C of Example 102, 30 mg, 0.10 mmol) was coupled with (R)-methyl
2-smino-2-phenylacetate, hydrochloride salt (Aldrich, 30 mg, 0.10 mmol) in a manner

70  similar to that which is described in Step C of Example 1 to give (R)-methyl 2-(3-(4-
(2-aminopyridin—4-yloxy)—3-ﬂuorophcnylamino)-B-oxopropanamido)-Z-phenylacetate,
hydrochloride salt (25 mg, 51% yield). I NMR (DMSO-ds) § 10.58 (s, 1H), 9.03 (d,
1H, J= 7.0 Hz), 7.96 (d, 1H, J=7.0 Hz), 7.77-7.88 (m, 3H), 7.42 (m, 7TH), 6.71 (d,
14, J=17.5 Hz), 6.12 (s, 1H), 5.44 (d, 1H, J= 7.0 Hz), 3.63 (s, 3H), 3.44-3.38 (m,

25  2H); MS(ESI") m/z 453.29 (M + H)".
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3-(4 (2-Am nopyridia

4-yl oxy) - 3-fl uor ophenyl am no) - 3- oxopr opanoi ¢ 1003861
acid (Conmpound C of Exanple 102, 30 ng, 0.10 nmol) was
coupled with (R)-nmethyl 2-am no-2-phenyl acet at e,
hydrochl oride salt (Aldrich, 30 ng, 0.10 mmol ) in a
manner 20 simlar to that V\,hi ch is described in Step
C of Exanple 1 to give (R)- é: 3-(4

(2-am nopyridi n-4-yl oxy}3-fl enyl anm no} 3- oxopr opan
am do) - 2- phenyl acet at e, J_ydrochl ride s}jalt (25 nm,

51% yi el d). 1H NMVR ( DVBO- . 9.03 (d,
1H, J= 7.0 Hz), 7.96 (d, 1H 7. , -7.88 (m
3H), 7.42 (m 711), 6.71(® . J= 7.5 Hz), 6.12 (s,
1H), 5.44 (d, H, J= 7.0 , 3.63 (s, 311), 3.44-3.38

(m 25 2H); MS(EST) mz #53.129 (M + Ht - 209 Exanple
106 FN-N O~ 1| O Oy

1V1-(4-(2 Amnopyrldln 4-yl oxy}3-fluoro yl}1V3- I
opent yl mh(@aamnﬂﬂapynﬂitdl-wmb&ﬂ!@m{dlem'&f 9%91’“‘31“{”3"““‘““1"
(2- Am nopyridin hvdr

4 yI oxy} 3-fl uonphenyl ani no) yf S%propanm c acid

| Z%m fh@ ?mnap}*%‘aglm}amubﬁﬁphmﬂw—oxopropanmc
ntanani n
fr?rgr)) acldv(mﬁomaw%% o E?qa;n;}ea}(g, %%ézg, &M) qu)s (';%ugr | be%‘

in St Q t manner similar to that which is
(4- (28 19%%5?%%@% 7. .“e’f#’!ﬁ‘%‘sﬁenw?
cycl opestiipedri Slemﬂnﬂﬁxanhgldﬂd@ﬁlve & (Zapnop -yioRy3-

. %/ |S e|1 g ot @@Y&)g’ww%@%"“é&’}& ij,‘}déé&:z Ji'cﬂ:'s%lt (113%@614% yield). 'H

Hah, Nk (ﬁﬁﬁoﬂgy\ 5 B13H)(s, T4 20.661(s, THLB, LS&A,7H, (et 7 QIHZ), %96 (d, 15,

21) | 0, BEy1.8 65 T, 743 6 267D 55y S 4 By 612 s, 1D,

(an} N2 5&% (nb’\‘g) B¥9%, ﬁii)z 138 3m38xS, Ve(kn, 28), B9, @H},0 3 Hm, 2H);

MS(EST) m/z 373.30 (M + H)".

15 Example 107

PRS0

Nl-(4—(2-Aminopyridin-4-yloxy)-3-ﬂuorophenyl)-Na-cyclohexylmalonamide,
hydrochloride salt
[00388] 3-(4-(2-Aminopyridin-4-yloxy}-3-ﬂuorophenylamino)-3—oxopmpanoic
20  acid (Compound C of Example 102, 30 mg, 0.10 mmol) was coupled with
cyclohexanamine (Aldrich, 20 mg, 0.2 mmol) in a manner similar to that which is
' described in Step C of Example 1 to give N*-(4-(2-aminopyridin-4-yloxy)-3-
fluorophenyl)-AP-cyclohexylmalonamide, hydrochloride salt (22 mg, 52% yield). yt
NMR (DMSO0-de) 8 14.00 (s, 1H), 10.72 (s, 1H), 8.10 (d, 1H, J= 7.0 Hz), 7.97 (d,
-210-



HZN N 1V1- (4-(2- Am nopyridin-4

yl oxy) - 3-fl uor ophenyl ) 1V3- cycl oheayl mal onam de,
hydrochl ori de salt [00388] 3 (4-(2-Am nopyridin
4-yl oxy} 3-fl uor ophenyl am no) -3 oxopnpanoic 20 acid
(Conpound C of Exanple 102, 30 ng, 0.10 nmol) was
coupled with cycl ohexan m ne (AI drich, 20 ng, 0.2

s b%,né%mﬁgﬁr s 78 #n%‘i{f(ﬁl, 1), RA@! 1HSA- 2.0 Ha),
(2 anm sgey i ezmlzmyn}@e.ws (k0 450 £:59 Ko T3 1.15-1.25 (mn, SED);
0

cycl ohexyl mal ‘onam drochloride salt (22 ng, 52%
yi el dmsmmmmwma .S 14.00 (s, 111), 10.72 (s,
111), 8.10 (d, 1H, J= 7.0 Hz), 7.97 (d, -210 111, J=
7.0 Hz), 7.88 (m 3H), 744(m 211), 6.70 (m 111)

6.44 (d. 1H J= 2.0 Hz), 3. Exampleldd) 3 27 (s,
211),1.66-1.75 (m 411'), 1.52 (m 111),,1.15-1.25 (m
Lﬁ+ 108 O |

511); MS(ESI ) nmlz 387.32 (M
OO0 H2N N ;@’ ﬁ
1V1- (4-(2- Am nopyri di n-4-vy, 2 3- f& uoPophenyt } 1Va- neo

pentyl mal onam de, hydrochloride salt [00389] 3 (4
(2- Ami nopyridin 4 S

yl oxy} 3-f | uor ophenyl am nd) - 3 oxopropanoic 10 acid
(Conpound C of Exanpl#N 0230 ng, 0.10 mol) was

oo N ety YBrP I AR s pfponamie,

described in Step C of Exanpyﬁo&hmﬁdgsﬂe YV

I( 6/3( ﬁe[g@rg&gi) SY%M% ﬂrﬂ%’%})%? e h1§!§¥¥l?irelflg) ﬁé)xopropanom

P38l R 19 k0 s i bl

7 87 (dimetilpropandanire (Adéfich, 62 B, .Ammoal) jn a wanrpr sighilar to that

&é)l o éh y(sgsﬁz %i})f; %‘iéﬁ %%mplgiég %E&%{Z%aﬁnggyédm-m}doxy) -3-

109 H ﬂ'ﬁoQ)phEnﬁ)-w Sbbpentylmalonamide, hydrochloride salt (13 mg, 32% yield). ’
NMR (DMSO-dq) 5 13.34 (s, 1H), 10.69 (s, 1H), 8.08 (m, 1H), 7.96 (d, 1H, /= 7.0

15 Hz),7.87 (m, 3H), 7.4 (m, 2H), 6.70 (m, 1H), 6.13 (d, 1H, J=2.0 Hz), 3.34 (s, 2HD,

2.91 (d, 2H, J= 6.5 Hz), 0.84 (s, 9H); MS(EST") m/z 375.32 (M + 0.

Example 109

F H Hz
7Y

20 (S)—2—(3-(4-(2-Aminopyridin-4-yloxy)—3-ﬂuorophenylamino)—3-oxopropanamido)-
2-phenylacetic acid, hydrochloride salt
§00390] Following a procedure similar to that which is described in Step C of
Exampie 99, (S)-methyl 2-(3-(4-(2-aminop}ﬁdin-4-yioxy)—3-ﬂuorophmylamino)—3-
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O~1 OO~ HZN N 20 (5~-2-(3-(4

(2- Am nopyri di n-4-yl oxy) - 3-f | uor opheayl am no) - 3
oxopr opanam do) - 2-phenyl acetic acid, hydrochl oride
salt [00390] Follow ng a procedure simlar to that
which is described in Step C of Exanple 99,
(S)-methyl 2-(3-(4 (2-am' nopyridi n-4

yl oxy) - 3-f | uorophen a?; noE-IS- - 21 2,14
oxopr OpemeRReBiio fhé’ ‘%b%ch:ig eD of Bxample 10

( Conp %g}@ 02k ﬁ:fmo@‘@ﬁﬂiyﬂmh% toldive wz (@-(@@ammrynma-yloxy)-s -
hydrolyzed to gi've

(9)-2 ﬂuﬁ{ophﬂnghm@@;«:p@qpﬂmﬁ@xzfyh@ylaceUG acid, hydrochloride salt (13

;ICIugr %%ygf% ,ﬁ’%e Saﬁ?@@%'@ 1@030?;%91"19611/6 Sref 1), 892 (d, 1H, J=

(15'5"\/?8[@\359‘ g95 (G1E20=GQHALLE7 (d.E'PBJ 280 114)17 70, ggn, 7.41 (m,

( d ﬁmaﬁﬁ%(d@u,{,zf'z)zf B {’é @;&LJ i}lﬁ? s, E?gdigﬁ 75 H2), 342
2111; ﬁS?EQT?)szﬁBg-Z? Gd+mtl, J= 2. 5. 35 (d

1H 38

2H) ;. M5( ESll) rﬂz 439. 27
( M+H) +. ExarrplellOHHFF/N\ \" OF Oi \N/~H
N 10 |
N{ 4- (2{ 3{ Di et hyl am no) pr opyl am nosepyrl di n- 4-yl oxy) - 3-
fl uor ophenyl ) -2, 6- dffl uorobenzani de, yoI= ride

salt F F/ N\ \' 1 OF O\ F - N
:Q/o F
0

! =
\N/\\/\ |'1'| N/
10 |
N-(4-(2~(3-(Dimethylamine)p ropylamino)pyridin—4-yloxy)-3—ﬂuorophenyl)-z,6-

difluorobenzamide, hydrochloride salt
F
F. N
Kj/ o F
o
0
L
ct” "N

15 A) N—(4-(2-Chloropyridin—4—yloxy)-3-ﬂuorophenyl)-2,6-diﬂuorobenzamide
{00391] A solution 4—(2-ch10ropyridin—4-yloxy)—3-ﬂuombenzenamine {Compound
B of Example 20, 64 mg, 0.27 mmol), THF (1 ml), Et;N (100 uL) was treated
dropwise with 2,6-difluorobenzoyl chloride (Aldrich, 33 pL, 0.27 mmol) and the
mixture was stirred at rt for 30 min. The mixture was partitioned between EtOAc and
20  saturated aq. NaHCO; and the EtOAc phase was separated, dried (MgSQO,) and
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Cl N15 A N (4

(2-Chl oropyridi n-4-yl oay) - 3-fl uorophenyl ) -2, 6-di fl uoro
benzam de 1003911 A solution 4 (2 chloropyridin

4-yl oxy} 3-fl uor obenzenA*n+ne (Conpound B of Exanple
20, 64 ng, 0.27 mmol), THE (1 m ), Et3N (100 L) was
treated dropwise with 2,6-difluorobenzoyl chloride

(Al drich, 33.L, nmo) ) ,.an

St raoiguaied i e p v o o fina T L HEDL 000 ao ity solid
bet weprsE0AG/2418.18QvsaHY L at ed ag. NaHCCB and the

Et OAc phase was separated, dried (MSO4) and -212

concentrated in vacuo to g| ve the title conpound (102

N- (44§P(3{%§%§%m no) ropyl amlgl(l)l)l%dyrpl dm 4 ﬁlogﬁl.Y} 3-)
55| uoropfﬂmﬂoi’ﬁelﬁl)eﬂ&ﬂéﬁwm% W&F tie

o1 oy ISR 4 i OF 0 @ e B RN 3 Buttofheny 2.6

0 19 ﬂﬂﬂb;)obe&aﬁﬁﬁem hig| G109 mmqm), 6@mﬂnmm>pmmlm9n%@4 mlL, 0.35

mml ) mmc\‘:’sllza%gqé%gé H’ﬁp%g(s a‘%'ﬁ%ga%“a‘ggP Ié’gl Qmi ‘%ﬁm@ lﬁ%lg&léw capped

and_ 2y fnOpurk S WY NV dnd2, 0600 dﬂi?ﬁ-3(53ibptm¢d1dﬂ= (31 mg,

e added to the m xture h &
heat e@.13mmol) werefaddedgolihe mppxure fbighyas %1@31 '\ggﬁﬁt‘% Cfor 4 h. The
part |t oned bet B&gﬁé‘q ﬂ&@eéﬁt@"p@taﬁd sé’cﬂmte@%h@ﬁ&ﬁ& solution

sol ut ase was separated, dried

(M SOﬁixd e (Et(DAB plme mas m@anatedydmt(MgSCyB aasl coperatrated dvacuo to give

FpLC. Gessridhprodieh imethopst e RS iy A FRIETIC { Glumnn © and

sal t  \WBfversddd toQEk Wdbochidride Bdlfvhsdariedunein mmﬁaﬂpatmeoas Step D of

R
Exarrp(”g/iiln??‘m_l_%FO’\NOON/F I\HyNN20

N- (4-
(4{2-am na2- ozoet hyl ) phenyl ) pyri di n-4-yl ory) - 3-

fluorophenyl)-1-(4-fl uor ophenﬁkaﬁ&-ﬁqig- 1, 2-di hydr opyri
di ne- 3- car boaami de,

: t, L
HaN 0 :Kj/ I I N\©\F
1 SN
HN" N '

20 N-(4-(2—Amino—3-(4-(2-amino~2—oxoethyl)phenyl)pyridin—4-yloxy)-3-
fluorophenyl)—1-(4-ﬂuoropl:enyl)-z-oxo-l,Z-dihydropyﬁdine-B-carboxamide,
hydrochloride salt
[00393] A solution of 2-(4-(2-amino-4-(4-amino-2-fluorophenoxy)pyridin-3-
yl)phenyl)acetamide (Compound C of Example 78, 18 mg, 0.05 mmol) in DMF (1.5
25  mlL) was treated with 1-{4-fluorophenyl)-2-oxo-1 ,2-dihydropyridine~3-carboxylic acid
(Compound B of Example 101, 11 mg, 0.05 mmol), DIPEA (10 uL, 0.06 mmol) and
TBTU (19 mg, 0.06 mmol). The mixture was stirred at room femperature for 40 h.
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hydrochl ori de salt [003931 A solution of

2- (4(2-am no-4- (4-am no- 2-fl uorophenoxy) pyr 1di n- 3-
yl ) phenyl ) acet anmi de (Conmpound C of Exanple 78, 18 ny,
0.05 mmol) in DM (1.5 25 nl) was treated with
1{4-fl uor ophenyl)-2-o0x0-1 ,2

‘di hydr opyri di ne- 3-car boxylic acid (Conpound B of

Ex le 101, 11 , 0.05 ), DP 10. X

ol ) Thi e s (S SRPIC G YAFBIE 0 e ot dop s Pbifed by

Sti ”ﬁl@pﬁ'ﬁﬁ%@ﬁfﬂé EBEhA WY kS gibOthe 4ifle Rompouhlids a WA salt. The TFA

m xtu e was concentr at ed under vacuum g’% k‘?ﬁéﬁ izg)ueOQC d
was psalf wisalissblyed inraspydrans MeOHppdtreatsd Wi 1 EF it 0 7C an
the titl 0 . a T camEatedh ltb i

di ssoI f%%;ﬂ}egﬁlﬁﬁ%%%&% eat ed ‘vﬁmv?ﬁﬁl I—I‘\(r‘!jhet/ltle

Et20 EdmpouaB(ls mf)4706)chs hgelldy solid. 'HMNMRI OMFQ@-dabs12: Hels, 1H),
o, a9 @ 18 Jatio o 813 Cad. Nied et 4 R0, febr=2.2,
12. 11&?.6 i507.96 @, P, £99.7 Hahl 7.6 2.52 (my 2H), &8 — B33 Gn, 10H), 6.94 (s,

(dd, 1 2.2,°6.7 Hz), 800 (dd, .IH J= voe A28 i
Hz) | mg,as.md,ﬂﬁ,,mm.ﬂ.?zm)5;3%14,6161,ff %%fé?n%-%ﬁf’,%fﬁ MS(EST):
7.48 -7, , 6.94 (s, 111), 6.72 (dd, 1H, J=
7.2, Wﬁ§%3%’é%3§‘)‘(d, IH, J= 7.2 Hz), 3.95 (s, 211);
MpOESt): mz 568.23 (MrH)t 10 Exanple 112 HHF | ~
N~Nf\O/FOO/FNNI—|2E I
1- (4-(2- Ami nopyri di n- 4-yl oxy) ’z“‘%"am uor ophenyn- 3- ( 2-
(4-f1 norophenyl) - acetyL) ur ea, Iﬁlhy(ﬁ ochloric acid salt
15 N2 F~Qor A ("
1-((2,5-Difluoro-4-nitrop 0 y;get oy! ) henaene (00394]
A mxture of 2,4,5-triffuoroni frobenzene™ (5.8 g, 30.8
nmmol ), benzyl al cohol ﬁ\j\

o

N~ TNH,
1-(4-(2-Aminopyridin-4-yloxy)-2,S-diﬂuomphenyl)-S-(2-(4-ﬂnorophenyl)-

acetyl)urea, hydrochloric acid salt
pO G
©/\ o F
A) 1-((2,5-Difluoro-4-nitrophenoxy)methyl)benzene
[00394] A mixture of 2,4,5-trifluoronitrobenzene (5.4 g, 30.8 mmol), benzylalcohol
(3.2 mL, 30.8 mmol) and potassium carbonate (6.4 g, 46.1 mmol), in DMF (20 mL),
20  was stirred at ambient temperature for 72 h. Water (60 mL) was added and the
mixture was cooled at 4 °C for 24 h. The resultant precipitate was filtered, rinsed
with water and dried in vacuo to afford the produet (7.5 g, 92%) as a pale yellow

solid. "HNMR (CDC;) & 7.90-7.94 (m, 1H), 7.38-7.44 (m, 5H), 6.85-6.90 (m, 1H),
5.22 (s, 2H).

15

25
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(3.2 nL, 30.8 mml) and potassi um carbonate (6.4 g,
46.1 mol ), in DM (20 nL), 20 was stirred at anbi ent
tenperature for 72 h. Water (60 nL) was added and the
m xture was cooled at 4 C for 24 h. The resultant
precipitate was filtered, rinsed wth water and dried
in vacuo to afford the product (7.5 g, 92% as a pale
yellow solid. 1H NWVR (CDCl 3)gS 7. 90nd, 94 (m 111),
7.38-7.44 (m 5H), 6.85-6.90 ( , 5.22 (s, 2H.
25 - 214 F~-NHZ HO A F B) -i@g,&ditluorophenol
[ 003951 To a flask charged wTh

1-((2, 4'f|4u%ﬁﬂ3m5-ﬂﬁnhﬁ‘nmn))tret hyl ) benzene (4.1 g,
15.6 | whi ch ted
purge?ggﬁ%h nT‘{;%*\ga tﬁi (a #égle Of4 S h%%%gg}%{}i)benzene

pal | agwg ?thﬁéﬁ»é& ﬁ%uenﬁﬂlytd‘i@mﬁ&ldladditheu@d@dmmmﬁogm
nitro ere was ad an ydrous net hanol der
nLp. Faee ties, maaaﬁmlwmilaéwmqne@r@ad@-ﬂ &n » under a

t h 1
at nosp efgﬁ.fgﬁ?s ﬁ‘r'%r hlrty mﬁemmo@aobmummm%

reactll}m0 nutes bef ore the

m Xt urtBen\@isrefl Iuhd@&h@dmbematghslﬂmmfdr 4 h. Wittoger waspubbled through the
was then rinsed nmet hapol fi
concerfefRAieR UK 8"0 ey wfoéﬁggﬁ%[ﬁeﬂd V\n%ﬁ od through a pad of

t(o af f@g ﬁe‘gb/«gnchlv&ds &Qim&ilﬁﬂla ﬁﬁthan@larrhe filtaiewasdondentrated in vacuo,
2.2 g, 9999 . 1H NMR (DVBO- 05
6. 155- GhasarpnomApitIoBEI S ANThS il pARtg %MR@“ solid (2-2

(MtH t  Es - 468 s, 2H);
444- Angr?gxg'yé{%uorop ‘é oXYy pllgsdlqll zfrr?3dg65 (5 250;
a m xt MISEESIM) r@/etlmeMﬂH)*hydrl de (30-35% di sperS| on | n
mneral oil, 1.9 g, 13.9 mmol) in DVF (30 nL) was

added 4-am no- 2, 5-di fl uorophenol (1.7 g, 11.6 mmol)

as a solution in DVF (5 nL). A# MHhour of

stirring at anbient tenperatur chl or opi col i nam de
(1.8 g, 11.6 mml ) was added agd geaction

N CONH;

15 ©)  4-(4-Amino-2,5-difluorophenoxy)picolinamide
[00396] To a mixture of potassium hydride (30-35% dispersion in mineral oil, 1.9
g, 13.9 mamol) in DMF (30 mL) was added 4-amino-2 ,5-difluorophenol (1.7 g, 11.6
mmol) as a solution in DMF (5 mL). After one hour of stirring at ambient
temperature, 4-chloropicolinamide (1.8 g, 11.6 mmol) was added and the reaction

20  mixture was heated to 100 °C for 135 h. The mixture was cooled to room
temperature, quenched with 10% aqueous lithium chloride and then extracted three
times with EtOAc. The combined organic layers were dried (MgSOy), filtered and
concentrated in vacuo. The resultant solid was partitioned between chloroform and
water. The organic layer was washed with brine, dried (MgSOa), filtered and

25  concentrated in vacuo to a solid (3.0 g, 98%). 14 NMR (DMSO-ds) & 8.51-8.57 {m,
1H), 8.14 (br s, 1H), 7.74 (br s, 1H), 7.37-7.38 (m, 1H), 7.17-7.30 (m, 2H), 6.74-6.80
(m, 1H), 5.62 (s, 2H); MS(EST") m/z 266 (M+H)".
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20 m xture was heated to 100 C for 135 h. The

m xt urewascool ed to room tenperature, quenched with
10% aqueous lithiumchloride and then extracted three
times with Et OAc. The conbi ned organic | ayers were
dried (MgSO4), filtered and concentrated in vacuo.

The resultant solid was partitioned between chl orof orm
and water. The organic |ayer was washed with brine,
dried (MgSO™4), filtered and 25 concentrated in vacuo

to a solid (3.0 g, S%F 1H N %)NEOdc S 8.51-8.57
(m 111), 8.14 (br s, 1§

7.37-7.38 (in, 10), 7. 17

1H), 5.62 (s, 210; MS(HKSI' nrsz 266 (M+
FI ~N~NI ~O/ FQ F i N CONHg D)

1{4- ( 2- Car banoyl pyri d -glory)-2,5-difluorophenyl)-3
-(2-(4- fluorophenyl) awvet b¢UMea 5 [00397] To a
honbgeneous m xture of 4-

di f I ub» ophbﬁbf&rslmmym"d'é 36"%%@;;“'6'“89"?%&03(‘3""@’“"

THE (5 n) quas glg,%)q ﬁﬁgpropyl et hyl am ne (0. 10
nil:, 057fl P? he m xture was stirred for two

m siut {imsav] ar'ﬁol achomogeneous mixivee of df(demino-2,5-

2-
£ amp AUHBrOBRR S Bty [ EFL Y fimol SPTER ORI R, added
added du&@rcﬁfyleﬂ{yiainﬁe {0010 6L, (57 dhrfoll)) Glihe kizstagd mlyqi for two

ocyanate (0.36 Min tol
Iaédeg ﬂtl’é“tt‘”néala’@ I U‘?F&%f 2A@'o% OI%#C%W t Wo

hours indD M, b@@@&{yﬂ tohfeﬁé \APRILE0.D il vasadded.
t ol ue e 0 nLlﬂ,‘q‘iﬂﬁgﬁ1

dd i
At crfier Tischontse2 G- Buvvapheeniospest ppriaete & 1 M ipagiigie, 20 mr, 0.72
before b o
r bat dueh Mis pf BRSEAL FALAH ka8 Afer HfBaliRRkiuG hoas, 2.4

sonl cation and the 15 resultant
whi t e figtdptienytiacetyl imegaiate)(0.55 M irstoluone, 2eLsbT3 mmphisves added to

bef or A REHIMRIANES. S Rare BPtae Sf T Fo bquREpesope bing
0,  91%cenkiiteNVR doVBededid vids tRAted withlBt]() and @nipati¢rsand the
! I_IDS Eiresle?tax(ltdwmt%ljsloh&] v_vassre?nove& by filtration. The solid was treated with EtpO and
sonication two more times before vacuum filtration afforded a white solid (0.23 g,
91%). 'H NMR (DMSO-ds) 8 11.29 (s, 1H), 10.92 (s, 1H), 8.56 (d, 1H, J=5.6 Hz),
8.21-8.26 (m, 1H), 8.16 (br s, 1H), 7.76 (br 5, LH), 7.66-7.71 (m, 1H), 7.12-7.44 (m,
6H), 3.77 (s, 2H); MS(EST") m/z 445 (M+H)".
20
E) 1—(4-(2-Aminopyridin-4-yloxy)-2,S—difluorophenyl)-S-(Z—(4-fluorophenyi)-
acetyljurea, hydrochloric acid salt
[00398) Bis(trifluoroacetoxy)iodobenzene (Aldrich, 0.18 g, 0.42 mmol) was added
to a solution of 1-(4-(2~carbamoylpyridin-4-yloxy)-2,5-difluorophenyl)-3-(2-(4-
25  fluorophenyl)-acetyl)urea (0.13 g, 0.30 mmol), water (0.01 mL, 0.60 mmol) and
pyridine (0.05 mL, 0.66 mmol) in DMF (2 mL) at room temperature. Afterten
minutes, additional DMF (2 mL) was added. The reaction mixture was then stirred

for 16 hours before being concentrated in vacuo to approximately one half of its

26.80 (m
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8.21-8.26 (m 111), 8.16 (hr s,1H), 7.76 (br s, 1H),
7.66-7.71(m 111), 7.12-7.44 (m 611), 3.77 (s, 2H);
MS(ESI ") ink 445 (MtH)'. 20 E)

1-(4-(2- Ami nopyridin-4-glory)-2,5-difl norophenyl)-3-(2
(4-fluorophenyl)- acetyl)urea, hydrochloric acid salt

[ 00398] Bis(trifluoroacetoxy)iodobenzene (Al drich,

0.18 g, 0.42 mol), was added, to a sgluti
(2- caprighiolyRs. i iasye st Setpe fol Bain § ) ol ma oo,
4 25 El%o 8 SHWlidn AGREMH Jithda,@ ShdlBe Gombin&Dorganit Jayers discarded.

wat er n., 0.60 mmol) and ridine (0.05 .

0. 66, o hqucims T a8 nAyelsed Wb RAICHERA U] ith BIOAe. The
ten minute Y : _
reacti ’Hﬁ x?ﬁrg%geéé&t%%% @é@g’fwcﬁ%?ﬁm,
beisng The reRive wak parified wesilien gebclapmatoganhst (elujing withiP23% MeOH in

of its - _216_. original. volune. The re ] .

S pEHGI BALE rreer oty for M Pl ppdlok T4 fosidue was

Isol ut i@ggpﬁegd ﬁlgggp(i %}J&oﬁb&fb m@mmﬁﬁlﬁﬂl (ﬂlrhgmi(ﬁjioxane, 0.5
ayers di scar ded. e ‘aqueous | ayer was neutral iz

wi t . 1elHCABpmgD. Tha TERHPREELO S FUCYRIS W10 Roouk finperature and

combi 'Hﬁﬂe&’fo? g{:’léé gonir?%%r% beRG gyc%hﬂi%h ONERBDh itle cbihpaad (73 mg,

and concen I h vacuo. he residue was purified

by10si 1536%) ag e hwhite sclich t HRRBIHMSD-dDing -3 (ns.dHBoA It 1H), 10.95

in a i fragati e
concertriDebor23den S0 TR AL 0, L2 J1LEE 1, 135,739 (m. 28D,
THE ( 17,16-Y 20 GROHE 6170- 67 4B 1ED | 6. 2(LHHNBLTR (HICH) HRMS(EST):

di oxane, 0.5 nlL, 2.0 mol i&?e&ge@? action mxture was

al | owedl 7114 75@viHY ralcde il 4 TR} dOWdy  stirred for

one hour, before being |yophilized to afford the title
compound (73 ng, 10 53% as a wbite solid. 1H NMR

(DMSO-4) 813.54 (br s, 111), ExagpleHl3 |H) 10.95 (s,

111), 8.24-8.28 (m 1H), 7.95-§ 014(m 311), 7.73-7.77

(in, 111), 7.35-7.39 (mF Nkﬂ.lﬂ ~20g 211),
!)63'8 11);
cal ¢d. , " 417>¥18%F ( MtH) +

6.72-6.74 (m 1H), 6.25 (
~cYrcLF ~ F

3
by

HRVS(ESI 1): 417.1175 (M
found. 15 Exanple 113 H

P
N NH,
1-(4-(Z-Aminopyridin-4-yloxy)-3,S-diﬂuorophenyl)-3—(2-{4-ﬂuoropheny1)-

acetyDurea, trifluoroacetic acid salt

F NO,
I
20 F
A)  2,6-Diflucro-4-nitrophenol
{00399}  2,6-Diflucrophenol (10.0 g, 76.9 mmol) was converted to the title
compound (12.7 g, 94%) in a manner similar to the conditions described by Kirk et al.
J. Heterocyclic Chem. 1976, 13, 1253. '"HNMR (CDCl5) 8 12.15 (br s, 1H), 8.01-

25  8.10 (m, 2H).
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N NH2

1-(4-(2- Am nopyridi n-0-yl oxy) -3, 5-di fl uoropheayl )-3-(2
-(4-fluorophenyl)- acetyl)urea, trifluoroacetic acid
salt F NO2 HO 20 F A) 2,6-Difluoro-4-nitrophenol
[00399) 2,6-Difluorophenol (10.0 g, 76.9 mol) was
converted to the title .conpound (12.7 g, 94% in a
manner simlar to the conditigns de i bed by Kirk et
al. J. Heterocyclic Chem 19 771253, 1H NWR
(CDC13) S 12.15 (br s, 111), 8 5810 (m 2H. -
217 p\ NH2 HOF B) 4Am ng%2, - di f | uor ophenol

[ 00400] 2,6 Difluoro-4 nitrophendl (2.1 g, 12.1 nmol)

was c vera%d ig_zt"tﬂﬁiﬂtdogéeﬂlen_gpnpound (1.7 g, 999 in a
a S

manner ‘simlar to cri bed by Denopqul os et al

J. 5 [0d400Ches-Dtiede-4-hitrophend (2.1/8( ksl mmaly wasgpgveried to the title

(MH17+ F~ N \ CON 4. . al al J
i G o i sy foer
4- €hl QERP LS PoUA 2% 2006, AVISEEST). M/zid6 M+HA's convert ed

to the title 10 conpound (0.23 g, 29% in a manner
simlar to the preparation of Conpound C of Exanple

112, except that 4-am no-2, 6-&.f r eaol (0.44 g,
3.0 mol ) was used instead of

4- am no- 2, 5-di fl uorophcnoL I H O d6) 88.60 (d,
1H, J= 5.6 Hz), 8.22 (br s, J11)g 7.83 (br s, 1H),
7.45-7.46 (m 1H), 7'30_7'%@ IFl), 6.43-6.49 (m
211), 5.94 (s, 2H); MS(ESb 2 7 gagl_l!\ml—l)+

2

C) 4-(4-Amino-2,6-difluorophenoxy)picolinamide
[00401] 4-Chloropicolinamide (0.47 g, 3.0 mmol) was converted to the title

10  compound (0.23 g, 29%) in a manner similar to the preparation of Compound C of
Example 112, except that 4-amino-2,6-difluorophenol (0.44 g, 3.0 mmol) was used
instead of 4-amino-2,5-difluorophenol. 'H NMR (DMSO-ds) & 8.60 (d, 15, J=15.6
Hz), 8.22 (br s, 1H), 7.83 (br s, 1H), 7.45-7.46 (m, 1H), 7.30-7.32 (m, 1H), 6.43-6.49
(m, 2H), 5.94 (s, 2H); MS(EST") m/z 266 (M+H)".

15
H H
N._N

o,
Elj\s

N CONH,
D) 1—(4-(2-Carbamoylpyridin-4-yloxy)~3,5-diﬂuorophenyl)—‘a‘-(2—(4—
fluorophenyl)acefyDurea
[00402] 4—(4-Amino~2,6-diﬂuorophenoxy)pioolinamide (104 mg, 0.39 mmol) was
20  converted to the title compound (91 mg, 52%) in a manner similar to the preparation
of Compound D of Example 112. TH NMR. (DMSO0-dg) § 11.07 (s, 1H), 10.62 (s,

1H), 8.50 (d, 1H, J=5.6 Hz), 8.11 (br s, 1H), 7.72 (br s, 1H), 7.61 (m, 2H), 7.36-7.37
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I5HHOI LOOI~F \ F1 NCONH D

1- (4{2- Car banoyl pyridin-4 yloay)-3,5

di fl uorophenyl )-3-(2-(4- fluorophenyl)acetyl)urea
[ 004021 4(4-Am no 2,6 difluorophenoxy)pi colinam de
(104 ng, 0.39 nmol) was 20 converted to the title
conpound (91 ng, 52% in a manner simlar to the

e YRR B B Sk g B

1H, Jg55164 H} ajcli ,@hs. 1517 M) fund2 (br s, 111),
7.61 (m 21 .37 -218 (d, 111, J= 2.3 Hz),

7.23-7.31(m 311) o 11(m 211), 3.69 (s, 211):
HRVB(5! )I-(4-é4§m%§rriﬁmﬂfbyiox§ﬁb SChifludrdphédy3{(M44-uorophenyl)-

f oun

19 4- (2- Amaat;mylreajmilﬁotyhmh})ﬂc@@“dl f | uor opheayl } 3- (2

4 fl h | t t

Sai v (B68H5) TG SRRy Bt erob Rk pRRRL S0 4

ol ) e T L be 1116 c')é’“""s?"’“‘“m“ﬂg cavpomdine
si i Imﬁm‘!f@ SFJHE“ H?@EEPBWB?P ‘E)‘Afé %@Wp]éilz} %ﬂééb?lihat the
112, OGMOE1070BS] 30y 500mm, 30
preparat | @‘té’ HPLC YI\/C 8 @ggﬂg‘ 500mm) e %g‘:?# *

MUt mimtegiadient o H8%2090% agmuaq%fél@ﬂelm A The

0. 196°FA) . Th SoRhOete 4023
yop nepirsmstrdy Sa St el BinBined fid HBAIARS efgIthe e Gibound (
as a \&fh@/ @aﬁmtelédhﬂll\/m B (DMS0O-G) 51109 (é,slff);Ll.Loi§3 (S 1H), 7.92

10. 63 /
411) 57 1 edy SR Gy AR 7733 s 2y 000 e e, 68
6. 70 L 2HS M 2R AYT (V)"
IVB( ESr%;%WIZH;% I?NGH-%@ m}zxg%%% eH?14m')O I/ F(Né) O
I A5
Example 114
N
F. ‘I:} 1 N\©
i =
N” “NH,
N-(4-(2-Aminopyridin#yloxy)-z,s-diﬂuorophenyl)-z-oxo-1-phenyl-l,Z-
dihydropyridine-3-carboxamide, hydrochloric acid salt
20

SR As
L

N~ “CONH,
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N NH2

N-(4{2- Am nopyri di n-4-yl ory}2,5-di fl uorophenyl } 2- oxo- |
- phenyl -1, 2- di hydropyri di ne- 3- car bozani de,
hydrochloric acid salt 20 F\ NI N\ O / FOOI/
N CONH2 - 219 A) 4-(2,5-Difluoro-4-(2

ozo-| - phenyl - 1, 2-di hydr opyri di no- 3- car boaam do) -

h [ [ i d 404 -
e o) D, AemiBos kgt phénd) (2URRARGRHIR Kledioramida)
aC| d (COﬁ'pgli@ﬁbx%piéodlﬁﬁd ﬁiﬁﬂd I cra] 37 43 rTg 0. 20 rmFI) in

was adde ro
hydr at[@"’@élz a@’&@eﬁ?ﬂﬂs e° Uf'g Iafgtclﬁl?yrchéo(}m] dine-3-

3'“ i |t < %{cﬁt:%flﬁﬁamp]%fé , 43 mg, 0.20 mmol) in DMF (4 mL)
i met hy noproy et hyl - car bodi i mi
hy &r oohisoddedd rigzple ety (32me. g’d‘&éﬂ’“ﬂpt ahe Ffgguce was

N

and t @mehd@aozmg, 0158 nsbol) wesiadded. Afipr tayerminutes, 4-(4-amino-2,5-

ar mecitiprappeeb e (CPRPOURT G AR P2 7%, 020 inoD) wes

After a8l idiGhe felctRiithitfive $tBRsISHtatnbicet tetiperatiry forrld hade reaction

partitioned between Et OAc and 10% L1C1 E
orljhnlmnduayemﬂns“mqﬂde'e@° I’D%Eqaag"% {31" After cooling

then concent @,SB%R bisbdSeWastn BHOAE bfd10% LiCl
by si | PER % é‘Fta roma ’ogr ap }gﬁgﬁﬁg with 1:3 hexane ’

|~ Et OAay). a]nﬂ ok icd pyetr G5 mslmdftme wiithr{§%aeiCh (aq), then concentrated in

concent r at ed |n éacuo t o, a&% 1%%&%h§gmthl3

(45 ng"
N-(4- (lgexﬁﬁg ﬂ@c@ch ghdthé appropriate fractmns were concentrated in vacuo to afford

gl ory}2,5-ditl uoropheaylr?2-oxao hen

di B/ dr beyitle gempoupd 43 r@é»@rﬁ)dé“s@g? Gb’%ﬂ@r@’i’“@m d salt

[ 00405]

4-(2,5-Di fluoro-4-(2-oxo-I-phenyl -1, 2-di hydro yr|d|n

3- car bBxam Ned-(2- zmnphmmdawpylour)rmmfu@rqmn 2-gxorhphenyl-1,2-

| ted.to the title
TIO1) VRS OSSR A b IO e i
Conpou!'lué455fof Az Gfmiﬂﬁoiblﬂ(}b)té-l-ﬁhﬁy( -DSihEB)pysidBiefocarboxamido)-

2. 47 111 7
8 erQS 8 ph@@y}pcolma?mde (45)mg, 0. 1% ol? wag convegbea to the title compound (19

mg, 40%) in & manner similar to the preparation of Compound E of Example 112. 'H
NMR (DMSO-ds) 5 13.40 (br s, 1H), 12.47 (s, 1H), 8.53-8.57 (m, 2H), 8.12-8.13 (m,
1H), 7.92-7.93 (m, 1H), 7.83-(3, 2H), 7.66-7.71 (m, 1H), 7.46-7.53 (m, 5H), 6.66-6.72
(m, 2H), 6.19 (s, 1H); HRMS(EST), 435.1269 (M+H)" caled., 435.1258 M+

25 found.

()
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111), 7.92-7.93 (in, 111), 7.83 (s, 211), 7.66-7.71(m
1H), 7.46-7.53 (m b511), 6.66-6.72 (m 211), 6.19 (a,
1H, HRMS(ESI'), 435.1269 (M+H)+ cal cd., 435.1258 (MrHj
25 found - 220 Exanmple 115 H~\ F\ NN\ O p0 O
I/ F N NH=

N-(4-(2- Ami nopyri di n-4-yl oay} 2, 5-di fl uorophenyl } 1- (4-f
| aor ophenyl ) - 2-oxo-1, 2- di hy 3- car boaam de,
hydrochloric acid salt 5\ W‘%‘ﬁe F N CONH2 A)
4{Z,5-Di fl uoro

4{1- (4-fl uorophenyl } 2- gao- |
car boxam do) phenoxy) pi cotyj
honogeneous mi xture of

Exanpl e 101, 50 ng 0.
4- (4-am no-2, 5-di fluo
C of Exanple 112,69 ngW ONzlﬁmmI)inDl\/F(BrTL) was

added DI PEA ( Q.05 and _ 12
pens oY daypintigpyridlichiposny-L e SRRy L (4 fnprophemy) 2-oxo-1.2
m hexaf | uor ophoayaRbyridin&3 drrididmide, h§dRchiveie|arid shlte
resulting solution was stirred for 18 hours before 15

bebng quenched with 10% LiCl (aq). The m xture was
partitioned between Et OAc and 10%kiCl(aq), the

| ayers separated, and the aqueaus er extracted with

Et OAc. The conbi ned or fap : y ; shed twice
with 10% Li Cl(aq), then gondenthateq i uo. The
resi due was purified by9siTfcaFgel chromafogFaphy

(eluting with 1:3 hex@g){ Et OAc) and the appropriate

fracti ons were concent at/ d in vacuo to
N~ TCONH;

and

A) 4-(2,S-Difluoro-4-(1-(4-ﬂuorophenyl)-2-oxo-1,2-dihydropyridine-3—
carboxamido)phenoxy)picolinamide
[00406] To a homogeneous mixture of 1-(4-fluorophenyl)-2-0x0-1,2-
10 dihydropyridine-3-carboxylic acid (Compound B of Example 101, 50 mg, 0.21 mmol)
and 4-(4-amino-2,5-difluorophenoxy)picolinamide (Compound C of Example 112, 69
mg, 0.26 mmol) in DMF (3 mL) was added DIPEA (0.05 mL, 0.26 mmol) and O-
benzotriazol-1-yi-NN,N’, N -bis(tetramethylene)-uranium hexafluorophosphate
(TBTU) (83 mg, 0.26 mmol). The resulting solution was stirred for 18 hours before
15  being quenched with 10% LiCl (aq). The mixture was partitioned between EtOAc
and 10% LiCl (aq), the layers separated, and the aqueous layer extracted with EtOAc.
The combined organic layers were washed twice with 10% LiCl (aq), then
concentrated in vacuo. The residue was purified by silica gel chromatography (eluting
with 1:3 hexane / EtOAc) and the appropriate fractions were concentrated in vacuo 10
20  afford the title compound (22 mg, 22%). MS(ESI") m/z 481 (M+H)".
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20 afford the title compound (22 ng, 22% . MS(ESt) niz
481 (MtH)* - 221 B)

N- (4-(2- Am nopyri di n-4-yl ozy} 2, 5-di fl nor ophenyl } 1{4- f |
uor ophenyl } 2- oxo 1, 2-di hydropyri di ne- 3- car boxam de,
hydrochl oric acid salt [00407)
4-(2,5-Difluoro4-(1-(4-fluorOphenyl)-2-0x0-1, 2-di hydro

D o BT el ARSI AL oo -
gg, gﬁ? 'Rxo':ll E&iiﬁlﬁirgﬁyﬂiﬂlha-ﬁ-chﬂ)dth:dﬂ, g?%amm; a;:ild saltr
. D i00407145 4@ > Bfinoro-4 (- oo iety D 0L 2y b pyridifes-

7 m E;ng%ia{xﬁéo)gh%’éx&}m?og%ﬁde gz?&rﬁ, 0. Zozf%mblr) wgiédﬁvmedtothe title

215) , cémfidund{?1 Mg195%)HrumDiaEsr sjmilay f?@mﬂf’i%ﬂlg’gn“ﬂd Eof
Cal 0ot 3 11 O (R84 519 ﬁwm) 12931, ey f3.48-8.57 (m,
( t ) 1VtH§ 4& (628 ABROTHY, |7093”? 95 eh,GiH)} 2.6 57 A0y b THSrR:56 (oo, 2H),
15 1 79brT St 2t e RFs fnctRyp {010 ARSESIS. 354175 qavnr

(2- CacQ@ED¥%PY?%8%g4ﬂyﬁﬂﬁ&}2 -di f 1 uor ophenyl am no) - 3-

oxopr opanbdate

4-104Am no- 2, 5-di fl uor opllenoxy) pi coli nam de (Conpound
C of Exanple 20 112, 1.0 g, ﬁx kg was converted
to the title conpound (320 ng, |n a nmanner

S|n1lar to the preparatiop of Coffpound B of Exanple
102. '"HNWR (DVMBO-d6) S 1 flm %54 (d, 1H,

J= 5.5 Hz), 814817(m3

I

Z
N Hz

(:t)-N‘-(4-(z-Aminopyﬁdin-4-yloxy)-z,s-diﬂuomphenyl)-zv’-a-
phenylethy))malonamide, hydrochloric acid salt

H
F N 0\/
Yy
O F
=
.

N~ “CONM,

15

A) Ethyl 3-(4-(2-carhamoylpyridin—4-yloxy)—2,S-diﬂuorophenylamino)—3-
oxopropanoate

[00408]  4-(4-Amino-2,5-difluorophenoxy)picolinamide (Compound C of Example
20 112, 1.0 g, 3.9 mmol) was converted to the title compound (320 mg, 22%) in a

manner similar to the preparation of Compound A of Example 102. TH NMR

(DMSO-ds) § 10.32 (s, 1H), 8.54 (d, 1H, J= 5.5 Hz), 8.14-8.17 (m, 2H), 7.75 (brs,

1H), 7.61-7.65 (m, 1H), 7.42-7.43 (m, 1H), 7.24-7.25 (m, 1H), 4.12 (g, 2H, /=72

Hz), 3.60 (s, 2H), 1.20 (t, 3H, J= 7.2 Hz); MS(EST") m/z 380 (M+H)".
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1H), 7.61-7.65 (m 111), 7.42-7.43 (m 111), 724-7.25

(m 111), 4.12 (q, 2H, J=7.2 Hz), 3.60 (s, 211),

1.20 (t, 3H, J=7.2 Hz); MS(ESf) mz 380 (MtH)*. - 222

FNyyOH O/ FQO (5L N CONH2 B)

3- (4{2- Car banoyl pyri din

4-yl oxy} 2, 5-di fl1 norophenyl am ao) - 3- oxopropanoi ¢ acid

5 1004091 To a heterogeneous m xture of ethyl

3- (4{2-carbanmoylpyridi n4-y10xy} 2,5

di f | uor ophenyl am no) - 3- oxForopan at e (30 ng, 0.80

mol) in MOH (8 L) was "agded,duy 3 M NaOH (1.70
%1 ng, the

m., 1.70 nmol). After one hg 3

m xture was acidified witHa qeod’s I N HO (5 nL). The

reacti on was extracted V\A@Et OAc before the conbi ned
(

organic |layers were drie SH), filtered and 10
concentrated in vacuo to af Ocgnithe title conpound
(317 ng) which was used w thout further pur|f| cat|
HRVB( BSf , 3-36-Q-Cartmnoyipyridin4ryexy)-25%diflyprophefy

found. F ~ N~N O L/ Ga© 9 30N O (t)

4- (2, 5- Df?’ﬁf’é’irgpﬂmﬁaoxo 3- (1- phenyl et hyl am no) pr opana

m go) 100h59phetrw<be)@ogmbmammsedfcmr1 {4 2rcarbamoylpyridin-4-yloxy)-
honbgenegus m xture_ o

3- (4- @ pgmy )@W(Q{}%mg, 0.80 mmol) in MeOH (8 mL)
di f | UQQRARAMLABS ggﬁgmﬁmqmmmbu (A&&rmy:hdnrassﬁuing,me

gngls) m?:;‘!?l;e(vtv%s m&f enyl ?q%%n]g{ﬁ:}gg(%ﬁk 'hg: hraaxgl?o was c:ktracted with

0. 38 a&%“&é\hﬂﬂd $O,), filtered and

N - blmﬁ{)eframetqﬁ F&ﬁﬂg]ura |um O hexaf | ucglr%ogph:))sphate

( BOU) coﬂ&nga inadi wmboyd the e permpuni (3l 7o e\ whigh, wigused without
stirr for hour drg%) Y found.
o e poeiog GRURESD, Eiﬁ?%f@*‘@‘%%'#&‘éé% ERAR o
and 10% Li Cl (an), the |l ayers separated, and the

aqueous | ayer extracted W|th Et c Thﬁ conbi ned

organi c | ayers were washe W ;
\

I

N/ CONH;
Q) (:l:)-4-(2,5-])ifluoro-4—(3-oxo—3—(1—phenylethylamino)propanamido)-
15 phenoxy)picolinamide
[00410] To a homogeneous mixture of 3-{4~(2-carbamoylpyridin-4-yloxy)-2,5-
difiuorophenylamino)-3-oxopropanoic acid (89 mg, 0.25 mmol) and (+)-1-phenyl-
ethanamine (Aldrich, 0.05 mL, 0.38 mmol) in DMF (3 mL) was added DIPEA
(0.07mL., 0.38mmol) and O-benzotriazol-1-yl-NNN'N *bis(tetramethylene)uranium
20  hexafluorophosphate (TBTU) (121 mg, 0.38 mmol). The resulting solution was
stirred for 15 hours before being quenched with 10% LiCl (aq). The mixture was
partitioned between EtOAc and 10% LiCl (aq), the layers separated, and the aqueous
layer extracted with EtOAc. The combined organic layers were washed twice with
10% LiCl (aq), then concentrated in vacuo. The residue was purified by silica gel
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10% LiCl (aq), then concentrated in vacuo. The residue
was purified by silica gel - 223 chronmat ography
(eluting with 1.3 hexane / Et OAc) and the appropriate
fractions were concentrated in vacuo to afford the
title conpound (42 ny, 37%. HRNS(ESP), 455. 1532
(MtH) + cal cd., 455.1528 (MtH)+ found 5 D)

t) 1Vt - (4- (Z- A
o eiprmmbieciohy (ORBIAEHy 2 bessps /B ed o approprine fractons wer
et h-‘/' ﬁn%amftéraﬁamﬁeuﬂe asthgbund (42 ATV HRNYSEST),

Iuoro 4- QS 0XO0-

phenyl4éﬁ A§32EHE) saledattdnd %M@Hof?ﬁld'pl col i nam de (41

ny, 0.09 nmmol) was converted to the title conmpound
(26 ng, 62% in a manner simlar to the preparati

of 5Co rmounqi)ENb@mnmapymm#mmms(@ﬂmnbfn gy-ﬂbphenyl-

(s, 111), 879 (d w Qo %dsaq 21-8.26 (m

1H) 8. 00 @EPYBH‘“W"% e sl ) 7 577,72
£-3P1-6. 76

621 ébbzctzli?(ll(;;‘@lﬁﬂuo 3~o Bt- (m iN,

1.35 (ﬂ#ﬂ:ﬁﬂﬂiylamnmmoéaygxgl . &?@w@ﬁaé‘g z!gg, ,9#%'%1?001) was

Ealeﬂl Ry erég é]ﬁ%&g %@OUD%QW 62245 3 MiinRerlslhildd thithepreparation
( tﬂolvhﬂ(!bdp%uﬂdm RO Bydrysle 0121 - NMB MESOrde) 8 30-86 (e AA)-3170 (d, 1H, J

V3- (cyano(phe th r

v o 7S 28 Tty B0 1R I8 g P QR 87772 e

224 1m), 7.22-7.36 (m, 5H), 6.73-6.76 (m, 1H), 6.21-6.22 (m, 1H), 4.93-4.96 (m, 1H),
3.57 (s, 2H), 1.35 (d, 3H, J = 7.0 Hz); HRMS(ESI"), 427.1582 (M+H)" calcd,,

427.1574 (M+H)" found.
15
Example 117
F N N__on
o F
Q.
P
N NH»
(£)-N'-(4-2-Aminopyridin-4-yloxy)-2,5-diftuorophenyl)-N-(cyano(phenyD)-
methyl)malonamide, trifluoroacetic acid salt
20

Zﬁfm%“"
L

CONH,
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A)

(t)-4-(4{3{Cyano(phenyl ~r et hyl am no} 3- osopr opanam do} 2
, 5- di fl uor ophenoxy) pi col i nam de [00412] 3{4

(2- Car banmoyl pyridin 4

yl oxy) -2, S~i f |l uor ophenyl am no) - 3- oxopropanoi c acid
(Conpound B of Exanple 116,70 ng, 0.20 mmol) was

ﬁﬁﬂﬁi? ) o rePar ol p D O Blopropihubfuos2.s-

Ex 1 &r'dph amide

(t?gpare}l n(])‘ﬁguphenylz;tgggorﬂnt [ lIle % ori ﬁl 3.

(A rio9uiz1a7 3«@@@ caBmRayIiede A e iR eyl

phenyl et h %g(ﬂn ): 6}’/ & 116l ing0.2@mmol) was converted
y

(t)- OP? ridin-4- ory25d|flnorophen L} N3,
- (§yagtthe ﬁﬁhmﬂ’m(mg’ﬂ@%%mﬁmﬂﬂts ppifar 4o, gg@a%e

(7)4- Cam ‘Oo“ikﬁmmm 3457 gmines L phemactonisle
2,5- gl &B&iﬂ&;@delft Fqﬂzmqwﬁﬁe@mﬁaﬂwf (yrdt )

was co vertedtothetlt oung i n a manner

simil @henytcthahanpwebﬁﬁsrbwzdiﬁ und E of Exanple
112, 15 except that the crude product was purified by

preparative HPLC (YMC S 10 ODS, 30 x 500mm 30 m nute
grgdi @)t _f (HIVBMAZ-AnBRspyalinedyioxyp2iSedifuorspbent))-IV3-(cyanc-

% FA Th f d

(Yophi 11 2c@hersRmeBRRAREo SO *ﬂ?%!%ﬁﬂga%g%zs
£5ni86)- 3 Oxpropahihido)-2,5-

.5 M s sl

. 7,99
1H, JM@ow@noxﬂpBﬁh(lmlds(ﬁzl 914 nym vered “’é’aé tide

11D, 743 \“?741’“’5‘%?’&%“ Pl ?meﬁpé%fgaﬁoggfwga und E of Example 112,

433, 1%48e fﬁmﬁmoﬁmewucﬁa&pﬁﬁmdb C(YMCSIO ODS, 30
Exampl e 11

8 NE .Ol ith 0,1%TFA
O e SqOpatm A gt et BOR 1A 0056 papogus metbanal with 0 1%TEA).
-yl ory 'ﬁe?ag? ﬁhfe'ﬂéeﬁﬁﬂ%i’é’é&ﬂwﬂ%ﬂﬂ giphilized to afford the e compound
bi stri gcetl c acid sallt - 225

(1)1 V1 58442 4308 it @M@p@&%’rﬁl’s“ﬂo 06 11,0474 15 J=
I ] - m,
di T nos SPREDY o % gﬁ,g%fj{‘?’%é’ ] =7t i) .88 sy o. 68773 ¢

20 1H), 7.43-7.54 (m, 5H), 6.74-6.77 (m, 1H), 6.20-6.22 (m, 2H), 3.55 (m, 2H);
HRMS(EST), 438.1378 (M+H)" caled., 438.1374 (M+H)* found.

Example 118

NH,
:H N
F Wé
O Fo o

=3
P
N~ TNH;
25 (£)-N'-(2-Amino-1-phenylethyl)-N’-(4-(2-aminopyridin-4-yloxy)-2,5-

difluoropheny)malonamide, bistrifluoroacetic acid salt
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Exanple 117,21 ng, 0.04 nmmol) was converted to the
title conpound in a manner simlar to the conditions
descri bed by Canpiani, et aL (Tetrahedron 2002, 58,
3689). 5 The cobalt boride was purchased fromAlfa
Aesar. The crude product was purified by preparative
HPLC (YMC 85 ODS, 10 x 250mm 30 m nute gradient from

}ASZ)/? o@P“gﬁ% ?33';@0@%%%\% @%:onbl né‘g}anﬁ}fl yoph| ll zAg-d

to af fg )i, tifluogacetitidsalt (Coppauad B of

32 gdg@f@? 2} Q% i ;}03900;%%;115% 5 Bl manner

7 59- émgfé:%rﬁieo tiofs ae%cﬂbea fﬁﬂlﬂ)et al (Btrafedran 2002, 58, 3689).
(s mecobmm%gwsp PP Tl e irpgic] wpgpurified by

(I\I-IVEHA:')+ fMWWW4§51§OW ):5,5? uor?p@eﬁwl _1%t2ﬁ-¢3]¢n|1l1j(]%to

or ophegel uammemmlmthmlmaac@mm&em@s@mm bined and

i ﬁ?oa@pmmsdtaemmwmw&%‘@a%&? solid, HNMR

[ 004184 -?G)szlat:'(mmfs 72 (4, 1H, J= 8.5 Hz), 8.12-8.17 (m, 1H), 7.90-7.94

66d|rreth |oxasp|roi2 j Qct an 480”1%3&19 6.10 1

(Andru(mhmmsagemzwi}?- 34 ORrtiDo 6601552 G 9-6.10 (m, 1H),

terfpe - QENSIEREY( calcd
gb;g‘rgqé%a‘sq:ﬁ’e reaékpl(%hgﬁf Xt ure  was ﬁiezgrgeggw

for 24h216madmﬂ)f*cﬁomﬂomten'perature and used di rectly

in the next step. - 226 B)

N- (4{2- Am nopyri di n-4-yl ory)-3-fl uorophenyl } 1{4-fl uoro

phenyl ) -2- oxopyrrolidine-3-cagxsapemige [ 00416] To a

m xture of 1 (4fluorophenyl) 2

oxopyrrol | di ne- 3-car boxyl FC aci CHWOK@N‘O\

R
L.

15 HN" N
N—(4-(2-Aminopyridin-4-yloxy)—3-ﬂuorophenyl)—1-(4-ﬂuorophenyl)-z-

oxopyrrolidine—-3-carboxam_ide

m
o} Q
F
20 A) 1-(4-Fluorophenyl)-2-oxopyrrelidine-3-carboxylic acid

[00415] To a solution of 6,6-dimethyl-5,7-dioxaspiro{2.5]-octane-4,8-dione
(Aldrich, 51 mg, 0.3 mmol) in DMF (0.5 mL) at room temperature was added 4-
fluoroaniline (Aldrich, 33 mg, 0.3 mmol). The reaction mixture was heated at 50 °C
for 2 h, cooled to room temperature, and used directly in the next step.

-226 -



5 nol), 4{4-am no-2-fluorophenoxy)pyridin4.altine
(Conpound B of Exanple 24, 21.9 ng, 0.1 mol) in DWW
(0.5 M), was added HATIJ (76 ng, 0.2 mml) and

foll owed by diisopropylethylamne (0.1 nL, 0.57 nmol).
The reaction mxture was stirred at roomtenperature
overni ght and was then quenched with 2 nL of nethanol.
The reaction mxture was purified by prep HPLC. The
desired fractions were 10 conbi ned, neutralized with
sat ytfdin-aldloH9-3cmisropharyl)-h{4-laemmphenyl)-2-
affo?ﬂ) t he tltﬁg{lgonpounﬁlgqng 43?/9 as a white

sol i d. Hmmoﬁ@lﬁ(br a 1H), 7.95

(1(201'10921@ (ﬁ' M%@%@fg 24 (m ol mene-?%cé%d?hcacld(mi

114), mﬁl)médnmﬁlﬂ-ﬂdo:oﬂleﬁompyndm@-mqﬁcom p%E{:qmple 24,

) "iss%wlwazwhﬂ@%%ﬁm%s%ﬁ%%ﬁﬁ&%ﬁ%%m

L o T T A e
ophenyl) - 2- 050- i hydr opyri di ne-3- car boaani de £ methanol.
N N | stirred@t raongegperature ow% Wi

N-(3-5, tgghiﬁlé \ﬂmu\z WH@&%ﬁedfré&tofﬂwere
ropheny?%%‘g%a rop I ne 3) car boxam de

[ @4 1dombinedy aemhh&ubmth sai. ag. aHCO; SOIIIIJ.OD., and concentrated in vacuo to

?&%%ﬁ%gﬁt%@ lgﬁg’ nner S|m ar t(gD%Szg"dﬁ)a

of EX@GEB?D:%%R% 3 m;e=57 2 iHz),e7. 910 AHD.Y §B@REs7.80(m, 1H),

tan solid

(e 1H, T 10.0 523, 7. 23, oy 698 iy, 631 (& H!9% B, 391
(m, 2H), 3.78 (¢, 15, J= 5.0 Hz), 2.41 (m, 2H); MS(EST') m/z 425.15 M+ HY'".

15
Example 120

N—(4~(3-Aminopyridin-4—yloxy)-3-ﬂuorophenyl)-l-(4—ﬂuorophenyl)-z-oxo-l,2-
dibydropyridine-3-carboxamide
20
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J= 8,4 Hz), 8.60 (d, 1H, J= 6 Hz), 8.07 (d, 1H, J=12
Hz), 8.01-7.99 (m 111), 7.58- 7.55 (m 2H), 7.45 (t,
1H, J= 8 Hz), 7.40-7.32 (m 311), 6.99 (d, 1H, J=4
Hz), 6.76 (t,1H J= 8 Hz); MS(ESI5 mz 465.18 (M +
H) +. 10 B)

N{ 4{ 3- Am nopyri di n-4-yl ory)-3-fl norophenyl)-1-(4-fl nor

oDl 2 s U LA A opm- s

Exanpl e 591,2.'ﬁk1@&5pﬁedmwcbaﬂtoxame purified by fI ash

chr onat oigraphy on silica gel _{1(1%  Omin

gi ve TIHCPrepared from 3-§luoror4 3@88??5%’&"%@%’ as an

of f E%;E&uyl@ mﬁ.‘u&EtoltﬁaiQ)TEkSmprﬂ)to give the
8. 59\1\@0‘%&0?%%%f 6 222 Hz) dd, 1H,  J=

Hz3 ﬁﬂ@éon@mundwmasmagsoamlﬂm (C€D30D) 59.13 (;.,,21;1) £72.(dd, 18,

; 2(15 drg 1?@)8 sogcdﬁf—i'f% 6@%@7@81}3“.} fiéi%), 071»3459 (my 11D, 7.58-
e L sb'iﬁ? 20), 4645 d, 1K= 8 H2), 5.40-7:8) (mStbse. emd,sm JRy Hz), 6.76

z 435.26 le 121 ~\ F zf
N | 0 @, BuJ7r Sﬁz)mscéshld’)wésfsoﬁﬁ .

N- ( 3- Fl uoro- 4{3- (pyrrolidin-3-yl mathyl am no)pyrldln 4-

yl oxy) phenyl ) - 1- (4- flnorophenyl - ono-
dihby dB)py r Nef4r@-Sminopyridind-ylexyhy E?Hb&w%'@zﬂﬁoml'heﬂﬂ)-z-oxo-

00419] T 3-
£/I oXy~ ]3 f?ﬁ%ﬁéé’yﬁ‘n %%u‘*’rﬂuoropﬁeayl) 2- 25
oxo- 1(goqdBy Ctl‘relshyéd idlianémilara@mhenca SiapeC pER cample 53.0The gode product

0.07 mm DCE (1. ni dd
55 or s SpRRORY BrshehrpaingsRy P SGR P (00 MEQH | FIOAS) to give the
ester fi&%aﬁ%m@fuﬁt% c ﬁﬁ&n@?w%pﬁrﬁraffwﬁﬁe s0lid8 'HQYMB. (DMSO-d;) §
nmol ), acetic acid 5 84

2 then - 228
sadi urtatu‘?l(s\,déi)o&§%(ﬂdoh§ldf1=aé, %23{3@8

d(ddoHlhm s 2 Ha), 8.04 G,

o) o PRkPY i Al p i s GEPRE- BRG] {260 (o 26D,

sti rri7s-ay.41 (h, $9), 722h[t, II-]ILE OaH1), 6.4 i, XHuf & TVidz), 6.46 (d, 1H, J=
charged with 4N HC + Stirred an
addi t i‘oh8p) $- %&@r%?ﬁ)’%&ﬁﬁc’f’{ gﬁs%gﬁ? ted with 10%
McOH | Et OAc (10
20 Example 121

HN F. N N\CL
a, Ty,
N/
N-(3-Fluo ro-4-(3-(pyrrolidin-3-ylmethylamino)pyridin-4—yloxy)phenyl)-1-(4-
fluorophenyl)-2-0xo-1,2-dihydropyridine-3-carboxamide, hydrochloride salt
[00419] To N-(4-(3-aminopyridin-4-yloxy)-3-flucrophenyl)-1-(4-fluorophenyl)-2-
25  oxo-1,2-dihydropyridine-3-carboxamide (Example 120, 30 mg, 0.07 mmol) in DCE (1

mL) was added 3-formyl-pyrrolidine-1-carboxylic acid tert-butyl ester (CB Research
and Development Inc., 28 mg, 0.14 mmol), acetic acid (5 uL, 0.084 mmol), then
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5 nm) and washed wth saturated sodi um bi carbonate
solution (10 nL). The aqueous phase was
back-extracted with 10 nL of 10% McOH / Et OAc and the
conbined organic |ayers were dried over anhydrous
Na2SO4 and then concentrated in vacuo. The resulting
crude product was purified by prep HPLC. The

ot nepi e SRR S pRDIAPLER A s K for L

sodi Weeddd fokticar (25 R of sudivih trincetoTybordy dred.ma&;%ldgd Aﬁershrrmgat

was extract ed wth 10% McOH | Et 4 ) an
t he @&@Wﬂ%‘?’%‘t’%ﬁ%ﬁ%‘iw over an ydrous
Nazs%ﬂﬁqu 2li0185naC PRGER! TRE Sshcfish WacdiltedRbith 10%MeRH / EtOAc (10

was | yop

ey st ebefbsion U S e o

LSRR i it s

Hz) , Brgadlc (ayers bidpe dribd ket adydroby NazSOa and then kpycentzatedyin vacuo. The

75, Bl kSl ety e

6
U7 Sttt ot sl e i
Q. 1bi)carb2najeisogunr§,nrg. ('l'hp aqygpus g)si nﬁm& Y}Iﬁ 16% ﬁe&ﬁ/ EtOAc

2. 10 o%ﬂg@ %é@% rghy B Shfihotsldded driblPbFeFlafhy dbsiNa, S0, and

N: (4 then concentrated in vacuo. The residue was lyophilized from acetonitrile (1 mL}/
(13( 212 “%A?zja g’f @E, g@m ?é( 5 InQL)Qo gw¥ e)ﬁéf s%lt olflﬂﬁrtﬁférb%ﬁl\{)bﬁnd (25 mg,
oxo-1 35 ?h@ydzm@wuddl'nmm)@lz fW(dr 1), BSOi(dds 1H, J=7.6,2

sal t

B &np Hz), 830 (soh@%gg ?ﬁ?ﬁ@—ﬁsb% R0, T, 2 12.8,2 Hz), 8.00 (4,
COWOHEJLﬁﬁu@%g%MG@E 3%@ 1.5h (t%ﬁ'l R, fz%@‘ 467,45, 280, 7.00

12.10
(s, I l}BJ@%Hm)MHIﬂ.II’Ui 6’231‘12)2312-!32@4(1183 38313§2§ﬁ1f1a11{)s

'352% it d 4912 1D 2P R a3 . 125
(t, 1K, esl%ﬁrﬁﬂn!s AO5BIBMMHP1IL), 3.00-2.99 (m

211) t) i nk 478.29 (M + H)t
20
Example 122
l RS
HNT o °© o F
HN
o

N
N-(4-(3-(2-Aminoethylamino)pyridin-4-yloxy)-3-fluorophenyl)-1-(4-
fluorophenyl)-2-oxe-1,2-dihydrepyridine-3-carboxamide, hydrochloride salt
25 {00420] Prepared in a similar manner as Example 121 to give the HCI salt of the
title compound {52%) as a white solid. 'H NMR (DMSQ-ds) 8 12.10 (s, 1H), 8.52
(dd, 15, J="17.6, 2.4 Hz), 8.25 (s, 1H), 8.09 (dd, 1H, J = 6.8, 2.4 Hz), 8.06-8.02 (m,
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5 Exanple 123 CNH HNt N

N{ 3- Fl uor o- 4- ( 3- (pi peri di n-2-yl net hyl am no) pyri di n-4-y
| ory) phenyl)-1-(4- flaorophenyl)-2

0xo0- 1, 2- di hydropyri di ne- 3- car boaam de, hydrochl ori de
salt [00421) Prepared in a simlar manner as Exanple
121 to give the HO salt of the 10 title conpound

(71% ..as yel l.ow sol i : =
(o 1 3640 e ~Gu iy 7500 3E G B 49038 e sitf 692 4, 16,7
8. 16 & g, a8 (@ 1H6JS: 6.2HbR 3,508 481(ng, AH), 3.60-2.92 (m] 2HR MS(EST) m/z
2.4 Hz), 8.02 (d, 1H, J= 6.4 Hz), 7.63-7.58 (m 3H),

7.51 $18.29Mi+3D'8. 8 Hz), 7.46-7.41 (m 211), 7.01 (d,

1H, J= 6 Hz), 6.75 (t, 1H, J= 6.8 Hz), 3.70-3.63 (m

1H), 3.52-3.45 (m 111), 3.30-3.27_ (m 210,2.86-2.84

(M 1H),1.95-1.93 (m 111), 1.Bomplelly, (m 311),

1.58-1.44 (m 211); MS(ES17 mfz 532.3
Example 124 ' NF/ NI N~1 O~ Ofi/ HN' N

N-(4{3-(3{D net hy PO 2,
n-4-yl oYy)-3- 20 o O
f 1 uor opheny[ } 1- (4- ™ udy oplEny™y - 2- oxo- 1, 2- di*hydf opyri d

i ne- 3- car boxam de, hydRQC :'i oride salt [00422) Prepared

in a simlar manner as Jle 121 to give the HC

salt of the title conpotmg(58% as a white-solid: 'H

NVR (DVBO d6) S 12.10 (s, 11, 8.57 (s, _ - 230 " 111)

832 ( dd N-G+Hlucde-473-gpiperidin)2-ybnetbylamino)pyridin-4-glogy)phegyl)-1-(4-

Hz), 8.Q03 (dd,1 J= . o . i

6.2 v oAy <t 2y dfopd i -yt rigyoride e

7.39- Iocﬁt‘z%i ml;ﬁﬂa%édsig&.(sﬁﬁﬂzgg:bnanhbtsashaﬁmlb 122\t giye @8 HEL salt of the

1H, J= 7.2 Hz), 3. s, o . ,

310) ) tiie pormpounddTich) s tphopisolis 1 NMRDEIGI 12178 160, 859

548. 3444 Nt /D4 2, 512, 8.51 (s, 1H), 8.16 (dd, 1H, J=6.8,2 Hz), 8.11 (dd, 1H, J =
13.2, 2.4 Hz), 8.02 (d, 1H, J = 6.4 Hz), 7.63-7.58 (m, 3H), 7.51 (, 1H, /= 8.8 Hz),
7.46-7.41 (m, 2H), 7.01 (d, 1H, J= 6 Hz), 6.75 (1, 1H, J= 6.8 Hz), 3.70-3.63 (m, 1H),
3.52-3.45 (m, 1H), 3.30-3.27 (mm, 2H), 2.86-2.84 (m, 1H), 1.95-1.93 (m, 1H), 1.80-

15 1.62 (m, 3H), 1.58-1.44 (m, 2H); MS(EST') m/z 532.31 (M +H)".

Example 124

| A
o o O .
R

|
/Njﬁ
O
»
N

N-(4—(3-(3-(Dimethylamino)-z,z-dimethylpropylamino)pyridin#yloXy)—S—
20 fluorophenyl)-l-(4—ﬂuorophenyl)—2-oxo—1,2-djhydropyridine-s-carboxamide,
hydrochloride salt
[00422] Prepared in a similar manner as Example 121 to give the HCl salt of the
title compound (58%) as a white solid. 'H NMR (DMS0-dg) 8 12.10 (s, 1H), 8.57 (s,
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Exanple 125 HOF NI N\ | OOI/ F HZN OHN N
N-(4-(3-(2- Ami no- 3- hydr oxypropyl am no) pyri di n-4-yl oxy)
- 3-fl uor ophenyl )-1-(4- fl uorophenyl) -

0x0- 1, 2- di hydropyri di ne- 3-car bozam de, hydrochl ori de
salt 10 [004231 Prepared in a simlar manner as
Exanple 121 to give the HClL salt of the title

T2, 10tHn 85314 15,7376 iy Bod . 1 IVG 4 2NIRERS g, 1m, -

111) 13920;94 éﬁ);a 91”?’ E j:l= 84 }&)47 4627.51 G VET), 044 (41 H)E= 8.8 Hz),
314) 13985 s S 1, B 68 Ha €54 4 1 4720 e 280,

311) 1}“@ (%@M'{Fsﬁﬁggg%ggﬁ 1('@7 an‘pl e 11%3}/‘454&“0&4-}0

N~-NO | OOi/ F HOI [ HZNN

1-(4-(2- Ani no- 3- (hydroxyrrethg%%ﬂ Qw 4- gl oxy) -3-fluo
rophenyl )-3-(2-(4- 20 fluoro acet I)urea
hydrochloride salt - 231 G G |

tert-Butyl 4ch|orq1 o formg py |d|',:h rb rrate
[00424] To (4 chl oro yridi n- m ;
tert-butyl ester searc o O

o
N

N-(d-(3-(2-Amin0-3-hydroxypropylamino)pyridin—4-yloxy)—3-ﬂuorophenyl)-l—(4-
ﬂuorophenyl)-z-oxo-l,2-dihydropyridine-3-carboxamide, hydrochloride salt
10 [00423] Prepared in a similar manner as Example 121 to give the HCI salt of the
title compound (65%) as a white solid. TH NMR (DMSO-ds) & 12.10 (s, 1H), 8.52
(dd, 1H, J="7.2, 2 Hz), 8.30 (s, 1H), 8.09 (dd, 1H, /= 6.8, 2.4 Hz), 8.03 (dd, 1H, J=
12.8,2 Hz), 7.96 (d, 1H, J= 6.4 Hz), 7.56-7.52 (m, 3H), 7.43-7.35 (m, 3H), 6.93 (d,
1H, J= 6 Hz), 6.68 (1, 1H, J= 7.2 Hz), 3.65-3.56 (m, 2H), 3.48-3.45 (m, 3H);
15 MS(BSI).m/z 508.27 (M + H)'.

Example 126
YT
0 °© 0 F
HO | =
o
HaN" "N

1-(4-(2—Amino-3-(hydroxymethyl)pyridin-4-yloxy)—3-ﬂuorophenyl)-S-(Z-(4—
20 fluorophenyDacetyl)urea, hydrochloride salt
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Devel opnent Inc., 2.0 g, 8.75 mol) in THE (18 nil)
under nitrogen at -78 C, was 5 added n-BuLi (13.7
nil,, 21.9 nmmol,1.6 Min hexanes) dropw se. After
stirring at - 78 Cfor 45 mn, a solution of DWVF (1.93
m.) in THE (2 nL) was added dropwi se. The reaction
was stirred at-78 C for 30 mn and was then allowed to
warmslowy to roomtenperature. TRe reaction was
gquenched with 1N ag HO solution angl then basified

wi th saturated aqueous sodi umd@AC ate solution (50
nL) .and extracted 10 with ethyl agetate (3 x 50 nL).
The combi ned organic extract e Hried over

anhydrQus Wﬁé}ﬂ ?_ggloggpl_ ;) g?f%%lgi,ﬁﬂﬂ_ﬂyﬁ%atgh e crude

produCt was p col umm chr omat ogr aph

on si [ooAa4d]elTo((Ficklie)-pyridinffyl)-cirbdamic aeid rat-Bastos (CB Rescarch and

(O 92 nelopcd 155 B m R ot P B 375 °, s
IHZ\% ; ng{l% r{e\lﬂuLiJ(ﬂJ&ﬂ;,Q-lQ phtadl, 1.6 irf Bexafiéd) dropiviseN@Rer stisring at —

et t - BECOI 4oumin eptution oF TN ek i) FTHE Gh i v 4ided gropwise.

-yl ca th. iNAdd WihBs0dllowed t lowly to
(Ndr@%?%fm&??%( L e ddad o

sodi Unrody temisbeatire0The mqmg;yasquthmlry%l_m)mﬁef sohuoaand then
R
) o Gty it e s

cool i @hl@listl_ﬂ&zSQe&#de‘é’EP?%% vEtu Rt B %ag ?E%ﬂed by
m), WSk ?@m‘)‘éﬂn &gmﬁ%)g)o@*%iﬁ?‘ SR Yitich LAINFIORA ) b SFérdahe title compound (0.95

sol ution owed by saturated aqueous a
sodi urg, Bk¥aabowhtiesdid! MHENVR(@HSR-He) Sh0-4dos 10.13 (s, 1H), 8.47 (d,

crutie hoed N Bl OBy Bk B0 oy “on
sij§ ca gel (50% EtOAc / hexanes) to give the title
conpound (1.0 g, 72% as a yell ogl oi | . g?li;\II\/R - 232

(CD30D) S 10.59 (s, 1H), 8.37-8. , 7.67 (t,
1H, J= 7.6 Hz), 6.60 (d, 111, J= ),1.59 (s, 911).
NO2 9
o¥ =
|
BocHN N

B) tert-Butyl 4-(2-ﬂuoro-4-nitrophenoxy)-?y-formyipyridin-z-ylcarbamate
[00425] To 2-fluoro-nitrophenol (Aldrich, 700 mg, 4.44 mmol) in DMF (§ mL)
was added sodium hydride (60%, 180 mg, 4.44 mmol). After stirring at rt for 5 min, a
20  solution of fert-butyl 4-chloro-3-formylpyridin-2-ylcarbamate (0.95 g, 3.7 mmol) in 5
mL of DMF was added to the mixture. The reaction mixture was stirred at 60 °C for
20 h. After cooling to rt, the reaction was diluted with EtOAc (50 mL), washed with
10% aqueous lithium chloride solution (2 x 40 ml.) followed by saturated agqueous
sodium bicarbonate solution (40 mL), dried over anhydrous Na;SO,, and concentrated
95  invacuo. The crude product was purified by flash chromatography on silica gel (50%
EtOAc / hexanes) to give the title compound (1.0 g, 72%) as a yellow oil. "H NMR

-232 -



f~O~ HOIl \ i BocHN NS5 O
tert-Butyl4(2-fluoro-4-nitrophenory}3-(hydrosynethyl)p
yridia-Z- ylcarbanmate [004261 To tert-butyl
4-(2-fluoro

4-ni trophenoxy) - 3-fornyl pyri di n-2-yl carbamate (75 ng,
0.2 mmol) in nethanol (1 nL) at 0 C was added sodi um

o oMEBi 3 R A TRk Y oo -

sat ur atied, ageEpaH).anmoni um chl ori de soI ut i on (1 m.) .

The reaction was diluted with EtQAc (5 nL) and the

| ayers were separated. The organic |ayer was dried

over anhydrous Na2SO4 and concefd Latedi®n vacua to
give the title conpound (65 ng, 8asavvhite solid

whi ch was used wi thout further pg cation. 1H NMWR

(CD30D) 58.28 (dd, 1H, J=10. 2 8 Hz), 8.22-8.18 (m

2H), 7.45 (t, 1H, J—841*53Hz 68(d | H J=6

Hz), 4.81 (s, 211) 1.57 (ESb mz 380.27 (M

+ F~ NHZ O\ \ Boc D) ]

t est - Bt y1Mﬁ@lmz&ﬁ&wmﬁhﬁwm}wmmﬁym@'z'
yridin-2- 20 yl carbamate [004271 Prepared in a simlar
manner as Sleapbam#fe Exanple 59 to give the title

conpo ] MRy QP&%PB -fS@nylghridih-2-ylcarbamate
1H, Jﬂﬂg‘%@ ar%gﬁl{?q(lzdﬂu&@ é‘h 62-6.54 ( 3

211), (asm,oammmemml&mmm%&wadm tznéswg]xdnde("ﬁ

2 {1 411 ); . ﬁ({ég&é{,ﬁ; érf%g %’Fé%é M;d:gyﬁof gl Hm%% reB;ch was quenched with
f 1190r aaheayd dqhedd-aniniorfitrt chiofiesmyttjan@mil)) The seaction was diluted with
hydro CEh l()?krcl (g %L%%lnd the layers were separated. The organic layer was dried over
anhydrous Na;SOy and concentrated in vacuo to give the title compound (65 mg,
86%) as a white solid which was used without further purification. 'H NMR
(CD;0D) 5 8.28 (dd, 1H, J = 10.4, 2.8 Hz), 8.22-8.18 (m, 2H), 7.45 (t, 1H, /= 8.4
15 Hz), 6.68 (d, 1H, J= 6 Hz), 4.81 (5, 2H), 1.57 (5, 9H); MS(EST) m/z 38027 (M +

F. NH,
I
BocHN N/
D)  fert-Butyl 4-(4-amino-2-fluorophenoxy)-3-(hydroxymethyl)pyridin-2-
20 ylcarbamate
[00427] Prepared in a similar manner as Step C of Example 59 to give the title
compound as a white solid. 111 NMR (CDsOD) & 8.14 (d, 1H, J= 6 Hz), 6.97 (1, 1H,
J=8.8 Hz), 6.62-6.54 (m, 2H), 6.46 (d, 1H, J=6.4 Hz), 4.64 (s, 2H), 1.55 (s, 9H);
MS(EST") m/z 350.11 (M + H)".
25
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[ 004281 Prepared in a simlar manner as Step C of
Exanple 59 to give the HO salt of the title conpound
as a white solid. "H NWR (DVsO-d6) S 10.99 (s, 1
H),10.56 (s, 5 111), 7.82 (d, 111,1= 7.2 Hz), 7.74
(dd, 1H, J=13.6, 2.8 Hz), 7.31-26 (m 3H), 7.19 7.02
(m 31!), 6.16 (d, 111, J= 7.2 Hz), 4.57 (s, 211), 3.69

N Aoty g i

1- (4- ( 2- AnidaBiucropbemslipgrtaBivres) hxdmghipride salt n- 4-y1 osy) -

3-fl - 3{.2- (4« :
nyir o SRR 2 et e Sl 2 S MEp CREk i Pt v the HCLsalt
t ent - Bpih title 2oMpourR@Saavtiaolid. (‘B RMROMME0-ds) 5 10.99 (s, 1H), 10.56 s,
FBBQSSES,%SH WY 3;23@)3'1;.)/5"(3‘1? Y PEYR¥! ) §RLD3 RS (@, 30), 7.19-
2-f1 - = Jf 3] | (BRI

{ Corp S 4. R ) = D2 ST 21, BeD (L oy MS BSOS

A

di chl 4286 el nL) at 0 C was added nethyl ami ne
(240 L, 0.24 mmol, 2Min THE), acetic acid (14 L, 0.24
20 nmmol ), followed by sodiumtriacet oxyborohydride
(400 ng, 1.89 nmol). After sExampled2at rt for 16 h,
the reaction mxture was diluted pth EtQAc (5 nL),

washed w th saturated aqueQus.sdi hi-sarhgpat e
solution (5 nL), dried over dr dus 1INaZ and
concentrated in vacuo. TheygtrRude prooduf:’t as~poi fied

by flash colum chromatogfaphy on silica gel (20%
MOH / EtOAc) to gi val'te - utyl 4-(2-fluoro-4-
10 HzN NZ _
1-(4-(2-Amino-3—((methylamino)methyl)pyridin—#yloxy)-3-ﬂuorophenyl)—3—(2—(4-

flaorophenyl)acetyl)urea, hydrochloride salt
Fﬁ N02
e 2

P
(Boc):N N

15 A) fert-Butyl (2-bis-BOC-amino—4—-(2-ﬂuoro—4—nitrophenoxy)pyridin—3-
yDmethyl(methyl)carbamate

[00429] To tert-butyl 4-(2-fluoro-4-nitrophenoxy)-3-formylpyridin-2-ylcarbamate
(Compound B of Example 126, 75 mg, 0.2 mmol) in dichloroethane (1 mL) at 0°C
was added methylamine (240 pL, 0.24 mmol, 2M in THF), acetic acid (14 pL, 0.24

20  mmol), followed by sodium triacetoxyborohydride (400 mg, 1.89 mmol). After
stirring at rt for 16 h, the reaction mixture was diluted with EtOAc (5 mL), washed
with saturated aqueous sodium bicarbonate solution (5 mL), dried over anhydrous
Na;S0,, and concentrated in vacuo. The crude product was purified by flash column
chromatography on silica gel (20% MeOH / EtOAc) to give fert-butyl 4-(2-fluoro-4-
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- 234 nitrophenoxy)-3

( (et hyl am no) et hY1l) pyndm 2- Yl carbamate (37 ng, 47%
as a yellowoil. [004301 To tert- butyl

4- (2-fl uoro-4-nitrophenoxy) - 3-

((met hyl ami no) met hyl ) pyri di n- 2-yl car bamate (48 ng,
0.122 mmol) and DVAP (16 5 ng, 0.134 mmol) in

di chl or onet hane %

i car BURRBEAn Hf frefivlagdR g ReyBuiticchiiderigbale 37 me, 4796 200
stirryag“abﬂrt 30 mn, a mxture of bis- and tris- BOC

mat er 1 al was o?ﬁ'ﬂﬁe _@n addi ti rgal portion of

DVAP 4043 ]-t ert Ot f-(-FoesersBitap added. After

sti rrl‘?&t%}mﬁ, )f,ﬁh,@?,qqa,ﬁ. S1EPbanRGC(UB By, VA2 Bimhdl a:ﬁu)MAP (16
directly ash colum chromat o rap?ﬁ(n13|llc£ %

(Ef OAaz)g, Od 3@ imneol} inalichiarpmethanedd ﬂ‘ﬂg garbonate

a yeI 0 1H - ,Lmﬁl?e and tris-
8. 15- bﬁ? ﬂl\i%%)s % W‘“@O b § T 07°f'(ﬂtzs,l

111, 3;0@ wihtea) (2: 13 was observed 2 Ah)addifioBd posion 81 DMAR auidi-ferz-butyl

2711 NMS( ESI 4 593 34
(1{34{2 Hiogets et ARt P IRk ts opesipn, was pugified
fl nor%ﬁ@&% flash Soldmh ehdofiratd eﬂwﬂﬁam@wﬁaﬁhﬂﬂe

hydrochl oride salt [004311 Prepared in a simlar

mifAne compoSidi4 @gobl%xannpedonail; GHAMR (CROMD 859(d, 1H, /=52

(DNBO: #%ﬁaﬁzzﬁ%"z%??ﬁ@l@ﬁs@?ﬁf JEd Rt et
(m 1339),2‘3’3@93@;114@1%@ MSEBIY A4 593.381(M + FD”.52 (d

111, J=" 7. 4.02 (s, 211), 3.66 (s, 211), 2.54

(s, 311); I\/B(ESt) mrz 442.30 (M + Hf. 20 Exanple 128 N

A S GRS A et oS g
orly} 3- 3-(2-(4-fluorophenyl)acety. )urea, rochloride sak
[00431] Prepared in a similar manner as Step C of Example 59 to give the HCI salt
of the title compound (60%) as a white solid. ' NMR (DMSO-d5) 8 10.88 (s, 1H),
10.35 (s, 1H), 7.45-7.42 (m, 1H), 7.30 (m, 3H), 7.11-7.07 (m, 4H), 6.52 (d, 1H,J=

7.2 Hz), 4.02 (s, 2H), 3.66 (s, 2H), 2.54 (s, 3H); MS(ESI') m/z 442.30 (M +H)".

20
Example 128
PR E Ao
o ° ° F
HO\/\N R
Ho
o
HaN N
1-(4-(2-Amino-3-((Z-hydroryethylamino)methyl)pyridin—4-yloxy)—3—
fluorophenyl)-3-(2-(4-fluorophenyl)acetyDurea, trifluoroacetic acid salt
25 ' |
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fl aoropheayl ) 3 (2-(4-fluorophenyl)acetynurea,
trifluoroacetic acid salt 25 - 235 NO2 F~O\ HO-~N
I \' oc i BocHN N A) tent-Butyl

(2- BOC- am no4- (2-fl uoro-4-aitropheaory)pyra- 3-

yl ) met hyl ( 2- hydr oayet hyT) carbalUate (00432] Prepared
inasimlar manner as Step A of Exanple 127 to give

the title 5 conpound (14% as a yelg ow.0i lno, 1H NVR
(CD30D) 88.30 (dd, 1H, J=10.4, 2.8 ﬁjﬁ 23-8.20 (m
2H), 7.52 (t, 111, J= 8.4 Hz), 6.6 1H, J=7.2 Hz),
4.71 (s, 211), 3.65 (t, 2H J= 6 Hz), 3.40 (m 211),
1.57 (s, 1810: MS(ESI') ﬂm% ) + 10 B)

1- (4-(2- Amino- 3- ((2- hydroryet ASA ) met hynpyri din
4-yl oxy} 3- BocHN

y} cH |
L1 Y el B RGPS B AE Sk G R pyidin:3-
SRR b it o ey e ORI DA AT
it 0
Hi% %&%—1’9‘?%84?’&%31 Alif’ﬁ)yc,"ig'?. 26-7.(??3?3; YA d,
A ﬂjﬁx 22548)20 (ga, fﬂ)ﬂsi'«! @18 J=f§.(-4BIiZX) -,642%1;%!, Jz T5HE, 471 (s,
. Bk (4 3B G e A AT LGS ks a2 0

HZN N gy.
N- (4- (2- Am no- 3{(2- am noet hyl am no) net hyl ) pyri di n- 4-yl
ory} 3-fl uoropheayl) -

10 B) 1-(4—(2-Amino-}((Z-hydroxyethylamino)methyl)pyridin—4—yloxy)—3-
fluorophenyl)-3-(2(4-fluorophenyl)acefylurea, trifluoroacetic acid salt
[00433] Prepared in a similar manner as Step C of Example 59 to give the TFA salt
of the title compound (45%) as & white solid. "H NMR (DMSO-dg) 8 11.12 (s, 1H),
10.69 (s, 1H), 8.01 (d, 1H, J= 6.8 Hz), 7.87 (dd, 1H, J=12.8, 2.4 Hz), 7.53-7.40 (m,
15  4H), 7.26-7.20 (m, 2H), 6.68 (d, 1H, J=7.2 Hz), 4.34 (5, 2H), 3.81 (s, 2H), 3.75 (1,
2H, J=7.2 Hz), 3.18 (m, 2H); MS(EST") m/z 472.24 M+ H)".

Example 129
l\
0 %0 F
HzN\/\N =
H | P
HN” TN

20 N-(4-(2-Amino-3-((2-aminoethylamino)methyl)pyridin-4-yloxy)-3-fluorophenyl)-
1~(4-fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxamide, frifluoroacetic
acid salt
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1- (4-fl uoropheayl } Z- oao- 1, 2- di hydr opyri di ne
3-carboxam de, trifluoroacetic acid salt - 236 F~
NOZ O\ BocHN~/~~\ oc i BCcHN N A) tert-Butyl

(2- BOC- am no4- ( 2-f 1l uor o- 4- ni hr ophen01Y) pyln- 3-

yl ) met hyl ( 2- BOC- am noet hyl ) carbamate [00434] Prepared
inasimlar manner as Step A of Exanple 127 to give
the title 5 conpound (19% as a yel F NOodiH NWVR

(CD3CD) 88.30 (dd, 1H, J=10, 2.4 Hz), #3-8.20 (m
210, 7.52 (t, 111, J= 8.4 Hz), 6. 61(,, | J= 7.2 Hz),
4.65 (s, 211), 3.39 (@ 0, 3 2 210, 1. 61(s,
2711); MS(ESI') mz 622 41~k

N- (4{2- Am no- 3- (( 2- amnoethylamhrﬂ hyl ) pyri din

4-ylory)-3- 10 fl uoropheny0- 13"
f 1 uor 9§henYJr}-B?1ty‘T Bb@aﬁlhﬁwzl-m&tudbh&rﬁphenoxy)pmdm-s-
X

carboxam de, trifluoroacetic acid salt [00435] The
nitro groupdwetbl@RBEEaminogthyDearbamateanner as Step C

oEnnolVEH] Fiﬁwﬁ‘a@% i@l 4o bPELRARIE 120t0 givo the il
thg tichhpoaa( ?ﬁﬂd}v @ik ’HM(@E&GH)@SMWJ“ 10, 2.4 Hz),
&D)”B%S‘s Séém,i’%n‘ 3524 30 S a0, 86 M v 12 e 68 . 2,

Ez,%)(sdzs stﬁg 27iE), MSIESE) #/25622(4mM ).
749747 m 111 3(m 311) 6.68 (t, 111,

J—72Hz)607(d IHJ-? 4.25 (s, 210,
3 I%I)Ot ( X E;\l-ﬁ,p—fng%o-ﬁiﬂz-ﬁﬁﬁoe W}ﬁaﬂ}l&%ﬁ-ﬁ%ﬁ%&
10 fluoropheny!)-1-(4-fluorophenyl)-2-oxo-1, 2-dihydropyridine-3-
carboxamide, trifluoroacetic acid salt
{00435] The nitro group was reduced in a similar manner as Step C of Example 59
and then the amide was formed in a manner similar to Example 62 to give the TFA
salt of the title compound (28%) as a white solid. "H NMR (DMSO-dg) 8 12.09 (s,
15 1H),8.52(dd, 1H,J=7.2,2 Hz), 8.09 (dd, 1H,/=6.4,2 Hz), 7.99 (dd, 1H, J=12.83,
2.4 Hz), 7.89 (d, 1H, J= 6.4 Hz), 7.56-7.52 (m, 2H), 7.49-7.47 (m, 1H), 7.39-7.33 (m,
3H), 6.68 (t, 1H, J= 7.2 Hz), 6.07 (d, 1H, /=72 Hz), 4.25 (s, 2H), 3.20 (m, 2H), 3.08
(m, 2H); MS(EST") m/z 50723 M+ H)'.

20 Exampte 130
S
YT
HO 1\
P
H,N™ TN

N-(4-(2-Amino—3-(hydroxymethyl)pyridin—4-yloxy)-S—ﬂuorophenyl)-l-(4-
ﬂuorophenyl)—Z—oxo—-l,Z-dihydropyﬁdine-b’-carboxamide, trifluoroacetic acid salt
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I HzN N N-(4{2- Am no- 3- (hydr oaynet hynpyri di n-4

yl oxy) - 3-fl uor opheny0- 1- (4- fl uorophenyl}2

0x0- 1, 2-di hydr opyri di no- 3-carbozam de, trifluoroacetic
acid salt - 237 O\ TBSOIl \ i BOCHN N A)
tert-Butyl 3{(tert-butyldinmethylsilylory)nmethyl}{2-fluo
r0-4- nitrophenozy)pyridin-2-ylcarbamate [00436] To

tert-butyl 4 (2-fluoro F. NO,
4-ni trophenoxy) - 3- (hydr oxynet hyl ) pi n-2 5

yl carbamat e (Conpound C of Exanphe 6, 100 ny, 0.26
mmol ) in dichloronmethane (3 nl) jwas added i m dazol e
(21 ng, 0.31 nmol) foll ove8ODYNf €FY - but yl di met hyl si | yl
chloride (40 ng, 0.26 mol). e stirring at rt for
| h, a second equi val ent %rt Y butyl di net hyl silyl

chl orisge (4 Byl ﬂ((?&mliiﬂaﬁylﬁl#lﬁ})m&hgbm@eﬂﬁw
was stirred atrt for 3 h and was then diluted with
di chl or onenlraphenoxy)pyridinZdpubamate, water 10 (10 nl),

oo SR 0l SIS Oy gty i
chs onplcagennteyCompsindiC of Feimpls 126 EoOne, ¢ 26 mmeibimdighipromethane
Sol oS B ok B o e iy B g it
8. 09- @nfBfigé (Mo Pﬁ% D126 wfnd). e tsinglatrEod 1y :sLecﬁm'o'gqqivzhlent of tert-
(s, 9buyldimeibpisiy chignds ,%,ﬁ@@mﬁﬁ Jiob 3043 ]l)hfgeaf%mwas stirred
)+, BRI 5 Ryla PR dihed winf@okbNntiEhe (10 L), weshed with ver

tert- am no- 2

f lOor ¢Hhekirdyipd 8ver @nkedrousNa$@i, aad percsntrajedgnypcuo. The crude product
was purified by flash column chromatography on silica gel (50% EtOAc / hexanes) to

give the title compound (102 mg, 79%) as a white solid. 'H NMR (CD;0D) 8 8.16
(dd, 1H, J=10.4, 2.8 Hz), 8.09-8.05 (m, 2H), 7.29 (t, 1H, /= 8.4 Hz), 6.53 (d, 1H,J
= 5.6 Hz), 4.84 (s, 2H), 1.43 (s, 9H), 0.84 (s, SH), 0.00 (s, 6H); MS(ESI") m/z 494.29

15 M+H
F NH,
T
BocHN N/
B) tert-Butyl 4-(4-amino-2—ﬂuorophenoxy)-s-((tert-butyldimethylsilyloxy)—
methyl)pyridin-2-ylcarbamate
20 [00437] Prepared in a similar manner as Step C of Example 59 give the title
compound (95 mg, 98%) as a yellow oil. 'H NMR (CD;0D) & 7.90 (d, 1H, J= 6 Hz),
6.76 (t, 14, J= 8.8 Hz), 6.43 (dd, 1H, J=12.8, 2.8 Hz), 6.39-6.37 (m, 1H), 6.21 (4,
1H, J= 5.6 Hz), 4.85 (s, 2H), 1.39 (s, 9H), 0.81 (5, 9H), 0.01 (5, 6H); MS(EST) m/z
464.34 M+ H)".
25
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nmet hyl ) pyri di n-2-yl carbamate 20 [00437] Prepared in a
simlar manner as Step C of Exanple 59 give the title
compound (95 ng, 98% as a yellow oil. 1H NVR (CD3QOD)
87.90 (d, 1H, J=6 Hz), 6.76 (t, 111, J= 8.8 Hz),
6.43 (dd, 1H, J=12.8, 2.8 Hz), 6.39-6.37 (m 111),
6.21(d, 1H, J= 5.6 Hz), 4.85 (s, 211), 1.39 (s, 911),
0.81(s, 911), 0.01(s, 611); MS(ESIF) 464. 34
(MH)+. 25 - 238 H\ NN O | polfl/ E TBSO (\
Bodi N N O

tent-Butyl 3{(tert-butyl di met i | ydory) me

H241 uor o- 4- (1{4- fl uorophefiyl) F

2- 0x0- 1, 2- di hydr opyki
car boxam do) phenoxy) pyri - -yl carbamate 5 1004381
Prepared i n a nmannerposH BT to that of Exanple 62 to

i ( EacopersBud artbetyldime iRy ieniis f-gaorciea--
1H J=6 H@o,@ﬁglﬂpgﬁggm.?ﬁ;ﬁ; idhte-3- 37 (m 211),

7.21-7.15 (m 7. . 111, J= 8.8 Hz), 657
(t,1H J= eaxboxamidaiplegporyipynidin-2-ylearbamalg) ~ 4 86 (s,

VP stfhat S ol infh il Soimilr b of rdegple G210 iy e e
O F  Idsinpotnd (86Bpes 4 db1dtids} oil. 'HNMR (CD;0D) & 8.51 (dd, 1H,J=7.6,24
tert- %éz},‘l G w{—%{rﬁ%ﬁ{i&%fsb V! ARG 5P, 2, 7.21-7.15 (m, 3ED),

oxo- |,

car boxagg @R hengs vy, 3:57, dHDF =6 Hy), bsr(idirg-J/2- 5.6 62),4.86 (s,

anat e
2H), 1.40 (s, 9H), 0.82 (s, 9H), 0.00 (5, 6H); MS(ESI') m/z 679.34 (M + H)*.
10
I =
o~

BocHN™ N
D) tert-Butyl 4—(2-ﬂuoro—4-(1-(4-ﬂuorophenyl)—2-oxo—1Q-dihydropyridine-s-
carboxamido)phenoxy)-3-(hydroxymethyl)pyridin-2-ylcarbamate
[00439] To fert-Butyl 3-((tat—butyldimethylsilyloxy)methyl)-4-(2-ﬂuoro-4—(1—(4—
15 ﬂuorophenyl)-i-oxo—1,2-dihyd.ropyridine-3-carboxanﬁdo)phenoxy)pyridin—Z-
'ylcarbamate (119 mg, 0.176 mmol) in THF (2 mL) at rt was added
tetrabutylammonium flouride (260 pL, 0.264 mmol, 1 M in THF). Aﬂ:er stirring at rt
for 30 min, the reaction was diluted with ethyl acetate (20 mL), washed with water
followed by brine (10 mL each), dried over anhydrous MgSOs, and concentrated in
20  vacuo. The crude product was purified by flash column chromatography on silica gel
(5% MeOH / EtOAc) to give the title compound (66 mg, 66%) as a yellow oil. "
NMR (CD;OD) & 8.62 (dd, 1H, J= 7.2, 2 Hz), 8.04 (d, 1H, /=6 Hz), 7.94-7.90 (m,
2H), 7.50-7.46 (m, 2H), 7.33-7.25 (m, 3H), 7.20 (t, 1H, /= 8.8 Hz), 6.67 (t, I1H,J=
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[00439] To tent-Butyl
3-((tert-butyldinmethylsilyloxy)nethyl)4{2-fl uor0-4{1-(
4 15 fluorophenyl)-2-o0xo-1 , 2di hydropyri di ne-3

car boxani do) phenoxy) pyri di n-2- yl carbamate (119 ny,
0.176 mol ) in THE (2 nL) at rtwas added
tetrabutyl ammoni um flouride (260 L, 0.264 mmol, | Min
Till)es %4@%1 g 5B HA 4.78 104915, JENEMSEBETT) ks 565.17 (M
was dlléizgd Wi lSe[’thyl alg{%)t at e@é%%ﬂrrL) washed with
mater+fﬂollomed by brine (10 nL each), dried over
anhydrous MgSQand concentrated in 20 vacuo. The crude
product was purified by flash col um chromat ograph

y on
SI | i cE)gel N-(@526Aviriter3-(bydaxxymethypyvidin-frylaxy)-pdluorophenyl)-1-(4-

g ) ? S d, ( ﬁ'i?—TngHggs)/%‘“ 1?§§S§%&§%ﬁbﬁﬁéﬁrbﬁmﬁ%§%mawﬁc

7 94- 7 90 agd;m,,-,,qu) 7.50-7.46 (m 211), 7.33-7.25 (m

311) Hg) 4@; 4E{'o(tgvt bgml 4:{2%?0%1{42&“}%01{%“%%3‘0'li'%%ydmpmdmc'

%J&:bo%ﬁ% shindBy 73 FRRirdxdmeityl)pykdin Bylcarbamate (33 mg 0.058
N-(4 droayrrethyl)p |d|n
4-y! ospelBn THIO 3 HGL i diggsane (§9 L. fgr strring at

L R AR o T B ikt

(2-fl pmiﬂed%y(pl-e;( HPLCuGhe ptpmgrh}e Ractions Were condeptinted gad {gluene was

i ne-

car bo%@é%far@%w)thgwfﬂw BRHR VRS 5 RTadod aagin, | The rpsidue was

amat e o3 giliEd @eﬁi@etomé P inD) /rliter 3 millY)to giverthe FBA salt of the title

added 4N HC di oxane (10 mL fter stirri

10 fopo@p«mdt(h@mgewm@ramse seiaﬁc %@Mﬁﬁ%@«iéﬂé 08 (s, 1H), 8.52
4

TS Tyl 2970 JGERE B (A o8 o), GDORUA DD - 12,8, 24 Ha),

tol uerralv(a,sm aeRg Hzd, K5637.62 fmaH), 748 7rdédu, 1 H)J-39-7.34 (m, 2H),

m xt ure nce ate S

| yophi’30 0B dEe ) 54 érﬁqt(ﬁqﬁe'? (f%) 5532‘#2”3 Tz 438 G
gi ve tzm ﬁg@ml,,g/zags \hevtiff'e conpound (14 ng, 42%

as a white soli'd. 1H NVR (DMSO-d6) S 12.08 (s, 111),

8.52 15 (dd, 111, J=17.2, 2 Hz) 8. 09 (dd 1H, J= 6.8,

2 Hz), 7.99 (dd,1H, J=12.8, .81 (4, IH J=
7.2§ZHZ), 7.56-7.52 (m 211), é’"@‘? 46 (m 1H)

7.39-7.34 (m 2H), 7.30 (t, J"" 92H 67 (t
1H, J= 7.2 H), 6. (4, 1H"
2H); MS(ESI') mz{46 17 (Mg 200Ex

N

HN™ N
1-(4-(2-Amino-3-(2-(pyridin-2-yI)ethynyl)pyridin—4—yloxy)—3—ﬂuorophenyl)-3-(2-
(4-fluorophenyl)acetylurea, dihydrochloride salt
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HH FNN\ O I OOI/ F Ni HyNN

1- (4{2- Am no- 3- (Z- (pyri di n- 2- Yne~YnYnPYri di n-4-yl ozy} 3
-fl uorophenyn- 3-(2- (4-fluorophenyl)acetyl)urea,

di hydrochloride salt - 240 ~NOZ Ni HpPl N A

4- (2-Fl uoradnitrophenory)-3-(2-(pyridin-2-yl)ethynyt)p
yridin-2-am ne (00441] A soluton of

4{2-fl uom 4-ni trophenoxy} 3-i odogyFi{ djiR; 2841 ne
(Conpound C of Exanpl e ~ 100 ng, nmol ),

2-et hynyl pyri dine (Al dricchll 56 5 0754 mmol), Et3N
(2 m), and THE (2 nlL) was sséd by vacuum 1 argon
"purge and then treated with Cul , 0.032 mmol ) and
(Ph3P~Pd (20 ng, 0.017 mol). ezt eaction m xture
was heated at 60 C for 45 n1ﬁ“"co5led to RT and

di | ut .% m idin-2-amine
sat ur§3ed Iz‘a'zueous %I@ sg?iutl on, brine, edr)fﬂg pyet

( MySOmo4ard oﬂomﬂmdt%&-ﬂwm-&sumphﬁh@iy dedopyridingt-pmine

was 1 ur i fi fl

073 ol oo, Y BER 2P6ABRY 2 SRRl Pl s

”95 S0, gﬁnﬂﬁbip Et mzsmgeandsnw (& mEjwhiMR g MY d@wﬁf argon
o {0 5 e 37 ("BQI&@M?@% 0.017

(m 1H§1rge m@ﬁle{i ﬁeetvd-mﬂg Qus(Ganyg}O.’izmggl mg,

7.7l f%r4 ld8dled o B6 and

(ddd, Er)ol%H['ty:‘]rgach g%f%asWGéUﬂC galedto K an

1H,  J dilfite8 with EONS( Efé mixtwe a3 SBstes wi } squeong HaHCO;s
solution, brine, dried (MgSOy) and concentrated in vacuo. The crude product was

10  purified by flash chromatography on SiQ; using 0-1.5 % MeOH / CH.Cl; to give the

title compound (55 mg, 57%) as an olive green solid. 'H NMR (DMSO-d5) 5 8.53 (d,
1H, J= 5.1 Hz), 8.42-8.37 (m, 1H), 8.19-8.12 (m, 1H), 7.96 (d, 1H, /= 5.6 Hz), 7.85-
7.78 (m, 1H), 7.71 (d, 1H, J= 7.6 Hz), 7.52 (t, 1H, J= 8.6 Hz), 7.36 (ddd, 1H, /= 7.6,
5.1, 1.0 Hz), 6.71 (s, 2H), 6.21 (4, 1H, J= 5.6 Hz); MS(ESIT'): m/z 351.25 M+H).

15

HN™ "N
B) 4—-(4-Amino-2—ﬂuorophenoxy)—S-(Z—(pyridin-Z—yi)ethynyl)pyridin-2-amine
[00442] The title compound was prepared from the reduction of 4-(2-fluoro-4-
nitrophenoxy)-3-(2-(pyridin-2-ylethynyl)pyridin-2-amine (35 mg, 0.10 mmol) using
20  zinc dust (65 mg, 1.0 mmol) and NH4CI (53 mg, 1.0 mmol) in the same manner as
Step C of Example 11. This gave the title compound (25 mg, 78%) as brown oil.

MS(EST: m/z 321.25 (M+H)".

C) 1-(4~(2-Amino-3-(2-(pyridin-2-ylethynyl)pyridin-4-yloxy)-3-
25 fluorophenyl)-3-(2-(4-fluorophenyDacetylurea, dihydrochloride salt
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i  HZN N B)

4- (4- Am no- 2-f| aor ophenosy) - 3{2{ pyri di n-2-yt) et hynyl ) p

yridin-2-amne j00442] The title conmpound was

prepared fromthe reduction of 4-(2-fluom4-

ni trophenoxy} 3- (2{pyridi n-2-yl ~t hynyl ) pyri di n- 2- am ne

(35 ng, 0.10 mmmol ) using 20 zinc dust (65 ng, 1.0

ol ) Emgg INHAGL (88 cofipouhd a BRpired Broi (4 aminorbfinmropleaoxy)-3-(2-

Step Exanpl e 11. TIrls gave the title igggg&g?d on of

(25 w@mm-ya@hmmcbnﬁ-mmﬁ@ @i 0.G78 el -3 M solution o

( M-H) pound D of Example 11, 0.26

1- (4{2%@181' P ertyyaciea”l | n il%eﬁga/r(f):/{l)mpyr| d| a- ylpory

) 3 2mIf nmsmuamtpesmmm ﬁx graple ;u}‘laﬁféadeproduct
%ggﬁg?{mﬁﬁﬁgsa' ! Iﬁ?C(éDQ%ﬁ%}) Jf'ﬂ@'ﬂ’“s!aﬁwas converted to the

4 (4- ﬁ?ﬂrﬁ&ﬂé’n&d it ElicQRine RRXyOr-a8 ir{ Step E of Example 36 to give the title
i Sy B4 B s said e A BBb-fy 706 ¢, 10,

2-(4-f = 7.94-
(conpdlit3 R YARE P HEGE4 T @, 11D, 12840 ”‘f‘j’“’. o ihey

sane (edra; 3H3 TX7epTEmf HixaHihT 42 (2, 33)38 3&11% 258 1¢1-7.13 (m,
oaf " R G P IS M G oL P B LT R
manner as in Step E of Exanple 36 to glve the title

conpound (18 , 40% as a br ol

NI\/Q(JDK/SO <(:|6) ggll. oe?(s,s 1H), 15?“!'63 él"f 111), 8.62

(d, 111, J= 4.6 Hz), 8.23 (s, 1H), 7.99 111,/=7.1

Hz), 7.94- 7.84 n& 311), 7.87- 7. 76H(m [I 11
7.51-7.42 (m 3

9-7. 327 A A m
10 2H), 630 (d, 111,1J=.7.1 Hz . 740(s,0 2 ESI):
mz 498.11 (MH + EXa@ple 192 N OF NI \N7 OF 1 O
Ol/ F i HZN N
N- (4{2- Am no- 3- (4- (2-am no- [Zozet hynphenynpyri di n- 4-yl
oxy)-3- 15 fluorophenyl N~

&
f1 norophenyl } 2-0zo- 1, 2- dr hydr opyri di ne- 3- car boxam de
hydr ochl or W{ﬁMmo-S-(4-(2-ammo-2-oxoethyl)phenyl)pyndm—4—yloxy)-3—

15 ﬂuorophenyl)-1-(4«ﬂuoropheny!)—2—oxo—1,Z-dlhydropyrldme-s-carboxamlde,
hydrochloride salt

[00444]  The title compound was prepared from 2-(4-(2-amino-4-(4-amino-2-
fluorophenoxy)pyridin-3-yl)phenyljacetamide (Compound C of Example 78, 18 mg,
0.05 mmol) and 1-(4-ﬂuorophenyl)—2-oxo-1,2-d.ihydropyridine—3-ca:boxylic acid

20  (Compound B of Example 101, 11 mg, 0.05 mmol) in the same manner as Example
62. The crude product was prepared by preparative HPLC (Column B) followed by
conversion of the TFA salt to the hydrochloride salt (15 mg, 50 %). 'H NMR
(DMSO0-dy) & 12.11 (s, 1H), 8.58-8.54 (m, 1H), 8.13 (dd, 1H, J= 6.6,2.2 Hz), 8.00
(dd, 1H, J=12.6, 2.2 Hz), 7.96 (d, 1H, J=7.7 Hz), 7.59 (dd, 2H, J= 8.8, 4.9 Hz),

25 7.47-7.41 (m, 6H), 7.40-7.35 (m, 3H), 6.94 (s, 1H), 6.72 (t, 1H, J="7.1 Hz), 6.38 (d,
1H, J="7.1 Hz), 3.4 (s, 2H); MS(BST"): m/z 568.23 (M+H)'".
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[00444] The title conpound was prepared from

2- (4{2-am no- 4{4- am no- 2-

f 1 uor ophenoxy) pyri di n- 3-yl ) phenyl ) acet anmi de ( Conpound
C of Exanple 78, 18 ng, 0.05 mml) and 1
(4-fluorophenyl)-2 oxo |,2 dihydropyridine 3
carboxylic acid 20 (Conpound B of Exanple 101, 11 ny,
0.05 mol ) in the sane nmanneExamplxEd3pl e 62. The
crude product was prepared by prepar t| e HPLC (Coluwn

B) followed by conversion ofgth T
hydr ochl ori de s rrg 50 () S
12.11 (s, 1H), 8.58:8. 19 dB 13

6.6, 2.2 Hz), 8.00 M
111, J= 7.7 Hz), 7.59 (dd,
7.47-7.41 (m 611), 7.40-7.

\411, 6, 22 Hz), 7.96 (d
8.8, 4.9 Hz), 25
1

m 311), 6.94 (s, 11,

12.
J=

6.72 (t, 111, J= 7.1 Hz)HN6. I (d, 1H  1=7.1 Hz),

it il i

1{ I4 ( 2} émm@ﬂﬁ&mmmmmquﬂmm}wﬂﬂdmdqsa!t
- or -
f?/%orgphenyl) 3- (2- (4-fl uorophenyl )acetyl)urea,

di hydrochloride salt 5 N

13 A

6- (2- (Tri met hyl si 1yl ) et hyny1ypyffi di n- 3-am ne [00445] A

m xture of 3-am no-6-bronopy
5.8 mml), ethynyl trinethylsilan®

nmmol ),

was tpgat egL

(114 ny

rmol)

stlrre

(Alfa Aesar, 1.0 g
7rrL 173
CH3CN (3 nl), DVF (2 mL) and Et3N" 10 (2 nl)

mnmaﬂyls(-@ﬂeﬂngmsbﬁmmn)mand ( Ph3P) 4Pd

for 1[‘5',%5] é&%wﬁgfﬁge ik xture o '(%k# ol (?g,csjiimmol),

1 SiGy kb RE7 3G 0B, CtltIJuN {9 LY, m@z mL) and BN

m Xt ure"was ~concenfrated in

V20U (2unil) thstreat witie Cpb{cDintg, 6riddnbol) abPhe @13 &g, 0.10 mmo)
saturat edl  ixture stirred at 45 °C for 1.5 h. More ethynyltrimethylsilane (1.7 mL, 17.3

15

20

mmol) was added to the reaction and the mixture was stirred for 2 h. The mixture was
concentrated in vacuo and the residue partitioned between EtOAc and saturated
aqueous NaHCO; solution. The EtOAc phase was washed with brine, dried (MgSOx)
and concentrated in vacuo. The crude product was purified by flash chromatography
on Si0, using 0-6 % EtOAc / hexanes to give the title compound (0.75 g, 68 %) as a
brown solid. 'H NMR (DMSO-ds) 5 7.85 (s, LH), 7.15 (d, 1H, J=8.1 Hz), 6.81 (d,
1H, J= 8.1 Hz), 5.76 (s, 2H), 0.19 (5, SH); MS(ESI): m/z 191.20 M+,

BocHN
I
=
Si{CHs)a

=

-~
N

B) tert-Butyl 6-(2-(trimethylsilyDethyny)pyridin-3-ylcarbamate

[00446] A solution 6-(2-(trimethylsilyl)ethynyl)pyridin-3-amine (0.5 g, 2.6 mmol)

in THF was cooled to ~50 °C and treated dropwise with 1.0 M NaHMDS in THF (3.3
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aqueous NaHCO3 sol ution. The Et OAc phase was washed

with brine, dried (MJSO4) 15 and concentrated in

vacua. The crude product was purified by flash

chromat ography on SiQ2 using 0-6 % Et CAc / hexanes to

gi ve the title conpound (0.75 g, 68 %9 as a brown

solid. "H NWR (DMSO-d6) 67.85 (s, 111), 7.15 (d, 111,

J= 8. fhi Bk mifiol ﬁ/s'l‘ﬁéj:?xu%&'waﬂ Srafined thiz 20 °6, tikatedsyittOBP( anhydride in
3 { Croaportg waiomid i o 13 o 5 ol i e was patiionca

(2{t ft@@%@é&ﬁﬂ%ﬁﬁﬂm&aﬁm A4 seREbR R the FOOAS Phase was

A sol ut1on

( t r i ndpasabesli ang aster writh brimer The FtQAesalvtion wassirigd (MeB04) and

0 bl i ey 3ok i gy o

mml ) SiHNRingi0x23% BtOvas/ haxansdo give tQpr@iuct (0shE.&T%dies B white solid.

RT.ov i KR MO & i ar B 28 [ 11, I LD AP = 86,25

Et mc}ﬁ.hfjl{zaf 4 @ £ PAYSILS, NEHEDSEDR 0201, OIS (BS1S): m/z 291.34

Et OAc separat ed and washed with brine. The
Et OAc(MdrHDltl on was dried (MySCa) and 5 concentrated in
Vﬁﬁ The crude product was purified by flash

ormt ogr aphy on Sl OZ usi ng 0. 25% Et OAc / hexanes to

gi ve the product NaS aV\,hlte solid. 1H
NVR ( DMSO- d6) 8980(5 I /58](d J= 2.0 Hz),
7.86 (dd, J= 8.6, 2.5 Hz, \7 4(d l1i, J= 8.6
Hz), 1.47 (s, 9H), O. 22 (s mz 291. 34

(M+H} +. 10 BocHN ~N
tert-gytyl mnhwﬁkmmwmm%ﬁwbmtee (00447] A

E?l( gf 0 ﬁ]fat thg rgél}li{li)é# &/tjt ﬁg)‘mlr?y@ (gixﬂctgylsifyc)cthgnmlyﬁdin-}ﬁlcarbamatc

' | moamwam%c anﬂ&re@ledwdth 1.0M
??eake%ﬂﬁg{?ﬁ lﬂn{bl) HTHIGTAD

OMlStetrabt | apmni fl
( Abdr m@mimnmum@u@sder&f‘éﬁj A5 @t 02 armgh “’A‘gs‘lﬁeﬁ for 40 min.
The Tt W O Ra SRGHIICA 1P kD al(fft i HRE bBRckh BtOACAd saturated
C ahn atura

bet wee aqueous NaHC03 sol uti on.

The EtagéeupbaHEOsaslutios HBw EOAe phaserivas wh@bwr@wblg@a)ined (MgSOy)
and concentrated in vacuo to give the titie compound (45 mg, 100%) as an off-white
solid. 'H NMR (DMSO-ds) 5 9.78 (s, 1H), 8.58 (4, 1H, J= 2.5 Hz), 7.92-7.84 (m,

20  1H), 7.46 (4, 1H, J= 8.6 Hz), 4.17 (s, 1H), 1.47 (s, 9H); MS(ESI'): m2219.20

(MHH).
oL S
S
=3 N '
P
N~ N
D)  fert-Butyl 6-(2-(2-amino-4-(2-fluoro-4-nitrophenoxy)pyridin-3-
25 yDethynyl)pyridin-3-ylearbamate
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and concentrated in vacuo to give the title conmpound
(45 ng, 100% as an off-white solid. IHNVMR (DVSO cl16)
S9.78 (s, 1H, 8.58 (d, IH J= 2.5 Hz), 7.92-7.84 (m
20 IH), 7.46 (d, IH J= 8.6 Hz), 4.17 (s, 1H),1.47 (s,
9H); MS(ESI~: mz 219.20 (MtH}+. F~NOZ BocHN \ | O\
Ni HZNND tert-Butyl

6- (2- (08448]1 NThé tillLcdmhpiRnd wis piepiredRemaerybpiyl t-ailyn@pyridin-3-

|') et hynyl r|d|n 3 Icarba te - 244 .100448] The
¥| % | eyl)é ) py y § pd%m'fé.‘né e (Compound C of

6- et hy &Bﬂﬁfani 46 40M%Wyield. 'HNMR
ni trop%r%%?f!)‘)q% r| d| m 2-am ne (Co I?r%ound C oe

Ex anp(DMS@}dgh B 91’7Ms slﬁﬁfﬁ FtatsntD, 840536 o 159, Hd(dpiH, 47 8.8 Ha),

(5 1V G A g AL B agen i G L g nss 17

1HD6.69 tors, 241} 16.21 il&BJédSOIHH), 147 (8. GEDHMS(EST B 8v/2 466.22
(d ﬁg’ﬂb Ebr), 53( (m 1H), 6.63 (br

s, 211§M+Té)21 (d, IN, J— 6.0 Hz) 1.47 (s, 9H);

MB(ES14): nmiz 466.22 (MrH+ F A ' NHa BocF~J /
[IYIl~~~ N1\ i HOWNI10 E) tert- Buty16 L&{Z am no

4- (4-am no- 2-fl uor ophgye@gy) pyri di n- 3F
te [0044 The title

yl)ethynyl ) pyridin-3-yl car
-but yP
x

conpound was prepared fro

10 E) tert-Butyl 6-(2-(2-amino-4-(4-amino-2—ﬂuorophenoxy)pyridin-3—
yDethynyl)pyridin-3-ylcarbamate |
[00449] The title compound was prepared from tert-butyl 6-(2-(2-amino-4-(2-
fluoro-4-nitrophenoxy)pyridin-3-yl)ethynyl)pyridin-3-ylcarbamate in the same manner
as Step C of Example 11 in quantitative yield. MS(EST'): m/z 436.29 (MHH)",

F N W
BocHN. ‘jr
] o O
\N S (o] F
o S

S
N
F) tert-Butyl 6-(2-(2-amino-4-(2-fluoro-4-(3-(2-(4-
ﬂuorophenyl)aeetyl)ureido)phenoxy)pyridin-}yl)ethynyl)pyridin-S-

15

ylcarbamate
20 [00450] The title compound was prepared from tert-butyl 6-(2-(2-amino-4-(2-
fiuoro-4-nitrophenoxy)pyridin-3-ylethynyl)pyridin-3-ylcarbamate in the same manner
as Step E of Example 11 in 80% yield. "H NMR (DMSO-d) 5 11.02 (s, 1H), 10.56
(s, 1H), 9.78 (s, 1H), 8.59 (4, 1H, J=2.5 Hz), 7.91 (dd, 1H, J=8.6,2.5Hz), 7.81 (d,
1H, J=5.6 Hz), 7.75 (dd, 1H,J=12.7, 2.5 Hz), 7.68 (d, 1H, J=8.6 Hz,), 7.44-7.27
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6- (2-(2-amno-4-(2-in the same manner as Step C of
Exanple 11 in quantitative yield. MS(ESI'): nfz 436.29
(MMHH+ 15 HHBocHNF/ NN~~1 OBl 10 OIl/ F
Ni HZNNF)

tert-Butyl 6-(2-(2-am no-442-fl uoro-4-(3{2-(4-

fl uorophenyl) acetyl)urei do) phenory) pyri di n- 3- ynet hynyl

- 2Xb6-513¢ 1HE 1618 5
0 B e . (2 ML

fl uorm/zéﬁlﬁﬁﬂl(hﬁpfﬁﬁnoxy) pYridin-3-Yl)ethynYl)PYridin-3
yl carbamate in the sane manner as Step E of Exarrpl e
11 in 80%yield. "H NWR (DMSO-d6) S 11.02 (s, _‘2{
10. 56G) (s, 1{mmﬁs«z{smgom-wl)emwm@ lyxy)-3-

91(dd, 8
795 (qu. hporenhimp-Feiporobhéifymaeriits, diydrdipidtide salt
514114 iooa 1 %s%lm{oﬁlofﬁﬁ-bu@l@@@rﬂn@m{ﬁgﬁ@@%3@(‘('3
15 s foimpligpsd)acesyDupeaioypherioxy pyridia: 3 et yRApstidia-3-Hedibamate 23
A"F@Oo géﬁmﬁn%mﬂlcmwh cHIl)aRd Ybat&d Wi TEARRYIS Ly erd stirred at RT
.gI or uct purified by
fl uo(rj :ﬁqg?ﬁllzlglh?-tﬁx’(uze was ﬁmgtmmﬁemyméﬂ%l?r@%‘em
B 0l B a1 220
Ifl) uo: %ﬁ%ﬁ%?@%ﬁd@ﬁhﬁ&%) AE NMR(DB4SQAHt AR5 (s, 1H),
(2 TLIOSAE, 1 S Gt m(lgtgg-ﬁﬁah%t@#}gﬁ 7-OREICH
for 1k sIRG 1rﬁijt’r*§€gdé‘@gl,99=m)’ QU8 45, QEY.7 35WAd] 218, /= 8.2,

crude pl’oduct pur i arative HPLC Col u
B) " and SusyE0 64 1HoJ Fiis Hybi7 A6 39 s SIaH), 624 (gL I 6.6 1),

N@é’ eﬂé&s 2395@%?%”%%5%9§”@8E682 SEX?'I?') e 5. 055,

7.97 (d,1H, J= 2.7 7.94 (d, 1H, J= 7.1 Hz),
7 82 (d Example 134
O «
N
"Ebeagacy
X
N =
L
H,N~ N

N-(4-(2—Amino-3-(3-((3R,4R)-3-hydroxy-4-(pyrrolidin-l-yl)pyrrolidin—1-yl)-3-
20 methylbut-l-ynyl)pyridin—4—yloxy)—3-ﬂuorophenyi)-1-(4-ﬂuorophenyl)-2-oxo-1,2-
dihydropyridine-3-carboxamide, trihydrochloride salt

A)  (3R,4R)-1{2-Methylbut-3-yn-2-yl)-4-(pyrrolidin-1-yDpyrrolidin-3-ol
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1H, J=12.1 Hz), 7.66 (d, 1H, J= 8.8 Hz), 7.45-7.45 (m
211), 7.35 (dd, 2H, J=8.2, 5.5 Hz), 7.20 (d, 1H, J=
6.6 Hz), 7.16 (t, 2H, J= 8.8 Hz), 6.24 (d, 111, J= 6.6
Hz), 15 3.74 (s, 2H); MS(ESf: nmlz 515.19 (M+H) +
Exanple 134 F NI NNO | OOI/ F i HZWN

N- (4{2- Am no- 3- (3{ (3R 4R) - 3-hydroxy-4- (pyrrolidin-I|-yl

rr \ ;'irB -1 (Lexicon Pharma,
)Afpzl 0@39} gi]fl uor op enyﬁkiﬁﬁlng?ghdlh o lidi eon
di hydusmg; 1010 nendd} ol ehlen: Haethyl-1+ éﬂ%@ﬁ%@h@@@a@ 136g,13.2

(3R 4&}“101)( THRL R 0 apd Bb (133 ppapol) wps treated with Cul (77 me, 0.78

yl) py h{nStll) di s extotirmic réddiion efiéhéd fithAonsomitantfohation of a precipitate.
(3R 4R) - (pyrrol | yl).pyi roI | d| n- 3- Lexi
Phiir méfter stirgpg gt g’ BSMF g"“%d i % G 414 partitioned

3- et Bylyels téAl@ @NaH(I(M?SOmﬁbn?’ Fhe adliéoﬁsphasewas
mol ), THE (15 rTL) and Et 3N (133 mmlh treate S0.) and
with exiractedtwing, with Bt@Acrand the combined FitlA¢ (MgS0,) an:

At or ot BIVE L s phE{ Rl R0 B 40P f‘tlmmzt @131:13)55 420 (ors,

gggcggmﬁga?eiaUg(mglg;igz.&ﬁmaﬂééﬁ1?%;};?@;&%‘2%?%?5— 10.1,2.6
H),

pAfs e Hi? 046601 SH01 % @%355 % X o LB5-1.74 (m, 4

Et OAc 1@%‘"@%@{)"‘@3@ sdB (W@gﬁ%/-ansi 120 QURERL rat ed t o |

give a |ight brovvn s 45% . 1H NWR (CDCL3)
84.20 (hr s, 111), 3. 13 3.04 (m 111), 2.95 (ad, 1H,
J=10.1, 6.6 Hz), 2.77 ( 111, J=10.1, 2.6 10 Hz),
2.64 (m 311) 261(mi§)255246(|n 1H), 2.26
(s,1H),1.85-1.74 (m 41 a8 (s, 311), 1.36 (s,

311); MS(ESI' ): mi223. 29 ( NoQ \
x
S =
P
H:N~ N
B) (3R,4R)-1—(4-(2-Amino~4-(2-ﬂuoro-4-nitrophenoxy)pyridin—3-y1)-2-
15 methylbut—3—yn—2—yl)—4—(pyrrolidin—l-yl)pyrrolidin—3—ol

[00453] The title compound was prepared from(3R,4R)-1-(2-methylbut-3-yn-2-yD)-
4-(pyrrolidin-1-yl)pyrrolidin-3-ol and 4-(2-fluoro-4-nitrophenoxy)-3-iodopyridin-2-
amine (Compound C of Example 34) in the same manner as Step D of Example 35 in
57% yield. 'H NMR (CDCL;) & 8.10 (dd, 1H, J=10.2, 2.5 Hz), 8.03 (d, 1H,J=9.2

20 Hz),7.99 (@, 1H,J=5.6 Hz), 7.13-7.06 (m, 1H), 6.26 (d, 1H, J= 6.1 Hz), 5.18 (brs,
2H), 4.21 (m, 1H), 3.10-2.99 (m, 1H), 2.96 (s, 1H), 2.70 (dd, 2H, J= 9.7,3.1 Hz),
2.66-1.15 (m, 2H), 1.87-1.76 (m, SH), 133-1.32 (m, 2H), 1.32 (m, 3H); 1.34 (m, 3H),
MS(EST): m/z 470.20 (M+H)".
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i HZN N B) (3R 4R} 1{4 (2-Am no
4-(2-fluoro-4-nitropheaory)pyridin-3-yl)-2- 15
nmet hyl but - 3-ya-2-yl)-4-(pyrrolidin-l-yl)pyrrolidia-3-0
| [00453] The title conpound was prepared
from 3R, 4R) - 1- (2- net hyl but-3-y11-2-)1) -
4-(pyrrolidin-1-yl)pyrrolidin-3-ol and 4 (2-fluoro-4
ni t rophenoxy) - 3-i odopyr jdin-2- am ne (Conpound C of
Exanple 34) in the sa nner_as Step D of Exanple 35
in 57%yield. 1H NVR ( 3):™% 8.10 (dd, 1H, J=10.2,
2.5 Hz), 8.03 (d, 1H, J= 9 2 20 Hz¥ NOg, 111, J=
5.6 Hz), 7.13-7.06 (m 111»y"626 (dzgz:g? J= 6.1 Hz),
5.18 (hr s, 211), 4.21 (in] 110, 3 .99 (m111),
2.96 (s, 110, 2.70 (dd, 2 9.7, 3.1 Hz),
2.66-1.15 (m 211), 1.87-1. 76 ( ), 133-1.32 (m
210, 1.32 (m 311);1.34 (m 311); (ESf: mz 470.20
H+ - 247 F/ NHZ N O\

( M+
é?ang% fl 1(?33 %Wﬁ’ﬁ{'/‘“"&'( haming- -fiporophenoxy)pyridin-3-yl)-2-

met hyl but -W&wym@uwm«l-mwm-ﬂmla 3- ol
[00454 The t_h{el e l(ég}gppgul{l was prepar e e&ﬁilfﬁ@-&ﬁ > _fluoro-

44 (21

t 1- lidin-3-
AR IR AT A

aol in the sa
(Slto *p 0l igfth smmg@gmelm@@l Teld. ASEEST: my/z 440.37
440. 3 H)+ D N{4-(2-Am no
3-(3- 74R) - 3- hydrory-4-(pyrrolidin-1

ynpyrrolidin-1- 10

Y~ St B Ao sk ARy 4 3o e BRER B i1
diyjydr opyr LfialpvedryBseh omacl?ps&ﬁam-wdiyﬂsmwhedgnaam

[00455] The'title corrpoun was prepared fr
(3R, 4R) - 1- fspeophenyiy-2Hxp dropyridine-3-carboxamide,
trihydrochloride salt

[00455] The title compound was prepared from (3R,4R)-1-(4-(2-amino-4-(4-amino-
2-fluorophenoxy)pyridin-3-yl)-2-methylbut-3 -yn-2-yl)-4-(pyrrolidin-1-yl)pyrrolidin-3-

15 ol and 1<{4-fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxylic acid {(Compound B
of Example 101) in the same manner as Example 62 in 50% yield. '"H NMR (DMSO-
ds) 5 12.14 (s, 1H), 8.62-8.54 (m, 1H), 8.14 (dd, 3H, /= 6.6, 2.0 Hz), 8.05(d, 1H,J=
13.2 Hz), 7.99 (d, 1H, J="7.1 Hz), 7.62-7.51 (m, SH), 742 (t, 2H, J=8.6 Hz), 6.78-
6.76 (m, 1H), 6.32 (d, 1H, J= 7.1 Hz), 4.65 (br s, 1H), 3.94-3.84 (m, 1H), 3.71 (d, 2H,

20 J=16.8 Hz), 3.60 (m, 2 H), 3.52 (m, 1H), 3.22-3.08 (m, 2H), 2.00-1.91 (m, 2H),
1.88-1.78 (1, 2H), 1.70 (s, 6H); MS(EST): m/z 655.40 QM+H)".
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2-fl uorophenory}pyridin-3-yl)-2-nethyl but-3-yn 2-yl) 4
(pyrmidin-1-yl)pyrrolidin-3- 15 of and 1{4

fl uorophenyl r2 oxo-1,2 di hydnpyri di ne-3-carboxylic
acid (Conmpound B of Exanple 101) in the same nmanner as
Exanple 62 in 50%vyield. 1H NVR (DMSO- 4) 612.14 (s,
111), 8.62-8.54 (m 1H), 8.14 (dd, 3H, J= 6.6, 2.0
Hz), 8.05 (d, IN J= 13.2 HpgampldW\s(d, 11!, J= 7.1
Hz), 7.62-7.51(m 511), 7.42 (t, 2H, J= 8.6 Hz), 6.78-

6.70 (m 1H), 6. d, 1H, J= 7.1 Hz), 4.65 (br s,
111), 3.94-3.84 111¢H 3.71(d, 211, 20 J=16.8 Hz),
3.60 (m 2 H), 3. 52° 110, 3. 22- 3;08 gm 211),

2.00-1.91 (m 2H, (I.38-1.

- 611
MB(ESI'): n/z 655. 40 WMH)+ - @ (;@Exm )N

HF N~NHA\NOI O
1{4{2- Ami no- 3- (3{(3R‘4 drory-4-(pyrrolldin-I-ynpy
rrolidin-Il-yl)-3-
met hyl but -1 -ynyl) pyri d- yh@ryy3- f | aor ophenyl } 3{2- (4 5
fl uorophenyl)acetyl) urea, trtydrochl oride salt (00456]

The tit{ g{mxmmlﬂﬁnm@ymudm-rﬂ)pymhdm-l-yl)-3-
(3R 4R g E 4{2- am

2-fl uorophencﬁ?y')héﬂhr:\(2 ¥ é’ W‘ﬁm&?ﬂﬁ‘f’"ﬁp Hyli-}qz;(ﬂl-

(pyrrolidin-I-yl hb ﬂ-.]fjﬂ%gﬂlﬁhdiesﬂt t he
sa?re manner as St felg&ro% gheé’ty[)e 11 “H Od.62)_4_ .
@Ré ) 1 (4-amino-

s 11 [@856]s, Thedile cmmd(@s pxemed
0 7 1. a_

o1 ) Hi_pugg:.p?l @éﬂpﬁaﬁdﬁ?%ﬁ %m{:%}l?xtxt 4. g&- ﬁﬂi:{{;l}pylmhmn 3

6. 25 ol 1B% vieldGn thelSaie mabn&s StpE QﬁExamples)l ‘H (DMSO0-ds) &

3. 8 111 7 8-

; mém o3t BB 2 g
%’% L{leﬁz)vlssﬁ 3 ﬁiﬁ? 16 %" 4, js 8.6413) 6.25 WU HSY =:6.6 Hz),
4.63-4.53 (m, 1H), 3. 79-3 B8 ¢ (m, IH), 3.74 (s 2H), 3.68-3.56 (m, 2 H), 3.51-3.43 (m,
2H), 3.08-2.99 (m, 4H), 1.98-1.92 (m, 2H), 1.89-1.77 (m, 2HD), 1.64 (5, 6H);

MS(ESTY: m/z 619.41 (M+H)".

15 Example 136

1-(3-Fluoro-4-(3-(3-hydroxyprop-1—ynyl)pyridin-4-yloxy)phenyl)-3-(2-(4-
fluorophenylacetyDurea, hydrochloride salt
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FN-N~ OHO | OOI/ F i N

1{ 3- Fl uor o- 4{ 3- ( 3- hydr oxypr op- | -yayl ) pyri di n- 4

yl ory) phenyl)-3-(2{4- fluorophenyl)acetyl)urea,
hydrochloride salt - 249 FNX OHO\ NA 3 (4-(2
Fl uor o- 4- ni trophenory) pyri di n- 3-yl ) prop- 2-yn-1I - ol
[00457] The title conmpound was prepared from

4{2-fl uor-4-nitrophenoxy)-3- iodapyri divmg (Conpound A
of Exanple 33) and propargy! alco Aldrich) in 77%
5 yield in the same mannell as Stgp>0f Exanple 36. iH
NVR (DVBO-d6) 88.69 (s, 11 8.49 (d, 1H, J= 5.6 Hz),
8.43 (dd, 1H, J=10.7, 2.5 Hz 47 (d, 111, J= 9.2
Hz), 7.57 (t, 1H, J= 8.6 Hz), (d, 1H, J= 5.6 Hz),
5.40 (t, 111, J= 6.1 Hz), 428 ('él, 2H, J= 6 1 Hz)

e s Lo R R

o [ BIMSﬁ] Thetitle bdmpmmdma pnepmé ﬁp:re‘b% \aorpﬁ-msmhenoxy)é-
3-(4-( or 0-4- o
nitr Owﬁ r{?PPQP?P%AQF %?mo%le 33&/ pmcﬁm%yrl] algghoi )gAldnch) in 77%
i ng th eﬁﬁH%d%@%anﬁ& 251Sedp Aof Bianiple Afll ¥1 NMR IBUES-Hg) 5 8.69 (s,
m ‘ 21%,%149@, 1'_I-Dl J= 56Hz),843 (dd, 1H, J=10.7, 2.5 Hz), 8.17 (d, 1H, J=9.2
Hz), 7.57 (¢, 1H, J= 8.6 Hz), 7.04 (&, 1H, J= 5.6 Hz), 5.40 (t, 15, J=6.1 Hz), 4.28

(d, 2H, J= 6.1 Hz); MS(ESI"): m/z 289.15 (M+H)".

10
B) 3-(4-(4-Amino—2—ﬂuorophenoxy)pyridin—?:—yl)prop-z-yn-l-ol
[00458] The title compound was prepared in form 3-(4-(2-fluoro-4-
nitrophenoxy)pyridin-3-yl)prop-2-yn-1-ol in 95% yield in the same manner as Step C
of Example 11. MS(EST'): m/z 259.21 (M+H)".
15
C) 1-(3-Fluoro-4-(3-(3-hydroxyprop—l-ynyl)pyridin—4-yloxy)phenyl)—3-(2-(4-
fluorophenyl)acetylyurea, hydrochioride salt
[00459]  The title compound was prepared from 3-(4-(4-amino-2-
fluorophenoxy)pyridin-3-yDprop-2-yn-1-ol in 36% yield in the same manner as Step E
20 of Example 11. '"HNMR (DMSO-ds) & 11.06 (s, 1H), 10.63 (s, 1H), 8.79 (s, 1H),
8.49 (d, 1H, J=6.1 Hz), 7.82 (d, 1H, /= 12.2 Hz), 7.45-7.40 (m, 2H), 7.38-7.33 (m,
2H), 7.23-7.13 (m, 2H), 6.89 (d, 1H, J= 6.1 Hz), 437 (s, 2H), 3.74 (s, 2H);
MS(ESTY): m/z 438.23 (M+H)".
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O 1{3-Fl noro~-(3{3-hydroryprop-I|-yny!)pyridin-4
yl ory) phenyi)-3-(2{4- fluorophenyl)acetyl)urea,
hydrochl ori de salt [00459] The title conmpound was
prepared from 3{4-(4-amnm no- 2-
fl uor ophenoxy) pyridi n-3-yl)prop-2-yn-1-ol in 36%yield
in the sane manner as Step E 20 of Exanple 11. 'H NWR
(DMb0-d6) S 11.06 (s, 111), Hafpld 7 111), 8.79 (s,
1H), 8.49 (d, 1H, J= 6.1 Hz), 7.82 (d_ 1H J=12.2 Hz),
7.45-7.40 (m 2H), 7.38-7.33 (m .23-7.13 (m
2H), 6.89 (d, 1H, J=6.1 H 4. 3.74 (s,
2H); MS(ES1+): inlwsg438. 23
FNI N NHZ O |
N{ 4- ( 2- Am no- 3{ 3- am ro -I-ynynpyridiajl
yl oay} 3-f | uor opheuyl }1{
fl uorophenyl)-2-oxo-1 i Bydropyri di ne- 3- car boxam de,
di hydr ochl or i de salt “28 FMOzZ NHBoc O\ i HZN N A)
t en- But 1j idin-4-yloxy)-3-fluorophenyl)-1-{4-
o"lﬂ 2ad ﬁﬁ&..&ﬂy.?ﬂmn yridin-4-yloxy)- phenyl)-1-(

4-nitr pyrl din ynyl car bamat e
[00460pu6mhenyl)-a-owrlﬂedmm nopy ridinepbearboxsmidendiydrochloride salt
przéapar gyl ami ne (Conpound 10 A of Exanple 42) and 4

-fl uor o-4-nitrophenoxy) - 3-i odopyri di n- 2- am ne
(Conpound C of Exanple 34) in the e-MEnner as Step
A of Exanple 42 in 59% yNHEod. 1DI\/BO d6é) 88.35
(dd, 1H, J=10.7, 2.5 Hz),L8.12 (@ 1, J=9.2

HN~ N
A) tert-Butyl 3-(2-amino-4-(2-fluoro-4-nitrophenoxy)pyridin-3-yDprop-2-
ynylcarbamate

[00460] The title compound was prepared from N-Boc propargylamine (Compound
10 A of Example 42) and 4-(2-fluoro-4-nitrophenoxy)-3-iodopyridin-2-amine

(Compound C of Example 34) in the same manner as Step A of Example 42 in 59%

yield. 'H NMR (DMSO-ds) 6 8.35 (dd, 1H, J=10.7, 2.5 Hz), 8.12 (4, 1H,/=9.2

Hz), 7.88 (d, 1H, J= 5.6 Hz), 7.39 (t, 1H, J= 8.6 Hz), 7.31 (t, 1H, J=5.1 Hz), 6.53

(s, 2H), 6.15 (4, 1H, J= 5.6 Hz), 3.92 (d, 2H, J= 5.6 Hz), 1.36 (s, SH); MS(ESIY): m/z
15 40334 (M+H)".
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Hz), 7.88 (d, 111J= 5.6 Hz), 7.39 (t, 111, J= 8.6 Hz),
7.31 (t, 111, J= 5.1 Hz), 6.53 (s, 2H), 6.15 (d, IH,
J=5.6 Hz), 3.92 (d, 211, J= 5.6 Hz), 1.36 (s, 9H);
(ESr): ith 15 403.34 (MtH)+. F NHZ NHHoc O ~ i
H2ZN N - 251 B)
tert-Butyl3-(2-am no-4-(4-am no-2-fl uorophenory) PSnl di
n- 3- Yg) Pr 07 Buty B £ RBRIR£ ahBiE S Hhoddphehbiy)Pyridin-3-yl) prop-2-
conmpound was prépared fromtert-butyl
3- (2- ani noyayl¢aabamater o-

4-ni ti@%ﬁag%eﬁ%c‘g ng?.%g Saﬁée%&;‘g&ﬁﬁﬂy}eﬁa:fu?ﬁm%ﬁo4-(2-ﬂuom-

quant v manner as Step C

E“x agh&iﬂobheﬁeﬁ&ﬁhﬂm-mw 3-yaicibhipte irquanigative Kield in the same
390 - aagf(eﬁ 4Qfd€>@n15?e(l\lf (“%’%E[S?ér’sﬁ #2%3?? (o

di hydr opyri di ne- 3- car boxam do) phenosy) pyri di n-3-yl ) pr0O
p-2- 10 ynyl carbamate [00462] The titlg conpound was
prepared fromtert-butyl 3-(2- aml_po- am no-

2-fl uorophenory) pyri di n- 3- te and
1 (4-fluorophenyl) -smRx O

|, 2-di hydropyri di neg
Exanpl e 101) in the

caad?Co NYF B of
manner as Exanple 62 in 48%
yi el d. IHNI\/R(DI\/ISOd6) .07 (s, 111), 8.57 (dd, 15
IH J=7.1, 2.0 Hz), (ad, 111, J: 6.6, 2.0 Hz),
800793(m1H) 7'1=5‘ V' 1H, J 6.1 Hz), 7.61(d,

211, ) o
Cr 8 O i 38 g?ﬁ&f&?ﬂuéro%(?}(ml}x&r&#ﬂ%ﬂ 230ko-1,2
637 (br s, dihﬂ.)-qpy&uﬁﬁ)e-@@rmm)gh@om)pyrﬂn@g.ygwop- .

(ZEF!H)JI 5. 1ynH§l&rbam§e(s 9H); MS(ESI+): nlz 58826

[00462] The titie compound was prepared from ferz-butyl 3-(2-amino-4-(4-amino-
2-fluorophenoxy)pyridin-3-yDprop-2-ynylcarbamate and 1-(4-fluorophenyl)-2-oxo-
1,2-dihydropyridine-3-carboxylic acid (Compound B of Example 101) in the same
manner as Example 62 in 48% yield. ' NMR (DMSO-ds) 8 12.07 (s, 1H), 8.57 (dd,

15 1H,J=17.1,2.0 Hz), 8.12 (dd, 1H, J=6.6, 2.0 Hz), 8.00-7.93 (m, 1H), 7.75 (4, 1H,J
= 6.1 Hz), 7.61 (d, 2H, J= 5.1 Hz), 7.59 (d, 1H, J=4.6 Hz), 7.48-7.37 (m, 4 H), 7.30-
7.25 (m, 1 H), 6.72 (t, 1H, J=7.1 Hz), 6.37 (br s, 1H), 5.80 (4, 1H, /= 6.1 Hz), 4.00
(d, 2H, J=5.1 Hz), 1.38 (s, 9H); MS(BSI'): m/z 58826 (M+H)*.

20 D) N—(4-(2-Amino-3-(3-aminoprop-l-ynyl)pyridin-4-yloxy)-3—ﬂuorophenyl)-
1-(4-fluorophenyl)-2-0x0-1,2-dihydropyridine-3-carboxamide,
dihydrochloride salt

[00463] The title compound was prepared from zer?-butyl 3-(2-amino-4-(2-fluoro-
4-(1-(4-fluorophenyl)-2-oxo-1,2-dihydropyridine-3 -carboxamido)phenoxy)pyridin-3-

25  yl)prop-2-ynylcarbamate in 80% yield in the same manner as Step E of Example 36.

'H NMR (DMSO-d5) § 12.13 (s, 1H), 8.57 (dd, 1H,J=7.1, 2.0 Hz), 8.51 (5, 2 H),
8.14 (dd, 1H, J= 6.6, 2.0 Hz), 8.11-8.02 (m, 1H), 7.98-7.90 (m, 1H), 7.60 (44, 2H, J=
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20 D N

(4{2- Am no- 3- (3-am noprop-1-ynyl ) pyridi n-4-yl oxy}3-flu
or ophenyl) -

1{4-fl uor ophenyl ) - 2- oao- 1, 2- di hydr opyri di ne- 3~ar bozami
de, dihydrochloride salt [00463] The title conpound
was prepared fromtent-butyl 3-(2-am no4-(2-fl uoro-

4-(1-44- :fiHQj @%q&yiﬁ,ﬁ%qtzz 724@7 BY G O3HYY, 696+6:713(m, 1H), 6.20 (d,

car boxam do) phenoxy) py

V1) pr B et ki A GREY vk A6 O44TR
manner as Step E of Exanple 36. 'H NVMR (DMSO- d6) 6
12.13 (s, 111), 8.57 (dd, 1H, J= 7.1, 2.0 Hz), 8.51
(s, 2 H, 8.14 (dd, 1H J= 6Examplol3%),6 8.11-8.02 (m
111), 7.98-7.90 (m 1H), 7.60 (dq; 21, J= - 252

9.2, 5.1 Hz), 7.53 (d, 11 T 37 (m
311), 6.76-6.71(m N#), 6. 20 1 ),
4.11-4.04 (m 2H): (EST48m

Exanple 138 F NN O'l F 5 H#t N 1-(4{2

Am no- 3- ( 3- am noprop- | -ypyJpyri di n-4-yl ory} 3-fl uor oph
enyl)-3-(2-(4- fluorao acetyl)urea,

di hiydr ochl ori de salt N NHBoc 11 O | OOI/ F HzZN
N 10 A OLAmb- -ArylByfillisos gloyl S-ledréphenyD) 3-(-(4-
f1 uorophenyl )acetyl ) ur ei dogqhenoxy) | dln )Prop

-ynyl carbanate [ Boampheny] °P‘D’9F@°c ‘Wﬂi"

prepared fromtent-butyl 3-(2-am no-4- (4 am no-

2- fluorophenoxy)pyrldln 3- yl)prop 2 nylcarbanate in

38%yield in the same manngr of arrpl e 11.
1H NVR (DMSO-d6) S 02 (s .. 7 80
15 7.73-7.69 (m 2 738 (m 3Q1)

219

111, J= 5.1 Hz), 7. (m 1H) 7.21-7.13 |

211), 6.37 (br s, |IH), (d, 111, J= 6.1 Hz) 400
(s, 211), 3.73 (s, 211), 38 (s, 9H); I\/IS(EST) "dz
552. 24 (MtH) +. H,N~ N

10 A) tert-Butyl 3-(2-amine-4-(2-fluore-4-(3-(2-(4-
ﬂnorophenyl)acetyl)ureido)phenoxy)pyridin—3-yl)prop-2-ynylcarban1ate

[00464] The title compound was prepared from zer¢-butyl 3-(2-amino-4-(4-amino-
2-fluorophenoxy)pyridin-3-yl)prop-2-ynylcarbamate in 38% yield in the same manner
as Step E of Example 11, "H NMR (DMSO-ds) 8 11.02 (s, 1H), 10.55 (s, 1H), 7.80-

15 7.73-7.69 (m, 2H), 7.38-7.29 (m, 3H), 7.33 (d, 1H, J=5.1 Hz), 7.30-7.21 (m, 1H),
7.21-7.13 (m, 2H), 6.37 (br s, 1H), 5.76 (d, 1H, J= 6.1 Hz), 4.00 (s, 2H), 3.73 (s, 2H),
1.38 (s, 9H); MS(EST"): m/z 552.24 (M+H)".

B) 1-(4-(2-Amino-3-(3—aminoprop-l-ynyl)pyridin-4-yloxy)-3-ﬂuorophenyl)—3~
20 (2-(4-fluorophenyl)acetyljurea, dihydrochloride salt

[00465] The title compound was prepared from terf-butyl 3-(2-amino-4-(2-fluoro-

4-(3-(2-(4-fluorophenyl)acetyljureido)phenoxy)pyridin-3 -yl)prop-2-ynylcarbamate in

65% yield in the same manner as Step E of Example 11. ' NMR (DMSO-dq) &

11.05 (s, 1H), 10.61 (s, 1H), 8.48 (br s, 3H), 7.90 (d, 1H, J= 6.6 Hz), 7.84-7.76 (m,
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B 1

(4{2- Am no- 3- (3-am noprop-i-ynyl)pyridin-4-yl oxy)-3-fl
uor ophenyl } 3- 20 (2-(4-fluorophenyl)acetyl)urea,

di hydrochl oride salt [00465] The title conpound was
prepared fromtert-butyl 3-(2-am no-4-(2-fluoro-
4-(3-(2-(4-fluorophenyl)acetyl)urei do) phenoxy) pyri di n-

3-yl) @yg 37 g0l 6. 1H,J=6.1
manner 4s é {l:&'q?ﬁ ?32 iTﬂ NI\/R &%E/Em g
11. 0511(2)34&91493 (nd, ZFB13 zds(s,ali)lMS(ES /s 5%12@#17 '7. 90

(d, 111, J= 6.6 Hz), 7.84-7.76 (m - 253 2H),

7.45-7.39 (m1H), 7.39-7.32 (m 30), 7.20-7.13 (m
210,6.11 (d, 1H, J= 6.1 Hz) Exhniple 13903 (m 210, 3.74

(s, 210; MS(ES11: m z 452. 12 (Muip+ Exanpl e 139 H

OHF~O | OO (/ F 5 HM

1- (4{2- Am no- 3- ( 3- h;)mlrozyp
ynynpyri di n-4-yl or y 3- f | agyo .: yIPB?Z-
(4-f1 aorophenyl ) acet ur e, hydrochl oride salt F
N2 OHO~ i HZN N 10~

3- (2- Ami no- 4- (2-ftuor o- 4¥nitlr ophenoxy) Pyridin-3"yl)Pro
P-8-yn-1-ol [004661 e tNtl e conpound was prepared

n UrophaAgE st GeRbe iy R pemhenh
Exanpl e 34) in 4@fdlndrophenydaceyiareadydroctdorige salof

Exanpl e 36. 1H NVR (DMBO-d6) 68.40-8.34 (m 111),
8.13 (d, 1H, J= 8.6 Hz), 7.88 (d, 1H, J= 5.6 Hz), 7.42

(t, 1H, J= 8.6 Hz), 15 6.49 (s, BHL~6.8% (d, 11!, J=
6.1 Hz), 526-5.20 (m 1H) ou4.26 (d , J= 6.1 Hz);
MS(ESI “): mz 304.23 (MrHLj + F

| x

x
I

HoN N7
10 A) 3-(2-Amino-4-(2—ﬂuoro-4-nitrophenoxy)pyridin-3-yl)prop-2—yn—1-ol
[00466] The title compound was prepared from propargyl alcohol (Aldrich) and 4-
(2-fluoro-4-nitrophenoxy)-3-iodopyridin-2-amine (Compound C of Example 34) in
46% in the same manner as Step A of Exampie 36. 'HNMR (DMSQ-ds) & 8.40-8.34
(m, 1H), 8.13 (4, 1H, J=8.6 Hz), 7.88 (d, 1H, /=5.6 Hz), 742 (¢, 1H, J= 8.6 Hz),
15  6.49 (s, 2H), 6.14 (d, 1H, J=6.1 Hz), 5.26-5.20 (m, 1H), 4.26 (d, 2H, J=46.1 Hz);
MS(EST"): m/z 304.23 (M+H)".

' F NH,
o
O
x
|
H;N

S
=
N
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OHO\ HzN NN - 254 B)

3{2_Am no- 4- (4-am no- 2-fl aor ophenozy) PYri di n-3-Yl ) Prop
-2-Y'1-1-01 [00467] The title conmpound was prepared
form 3{2-am no-4-(2-fluoro-4-

ni trophenoxy) pyri di n-3-yl ) pr op- 2-ynA 01 in 65%yield.
I\/S(ESt) mz 274.21 (I\/H-H)* 50 1-(4{2 Am no-3{3

e P

[0046[%§4@5I]e u‘héh&emmmnm fmanéel(Zf-aa:mm-4-(2-ﬂuoro-4-
3{2- am no- 4-

f I{ uor® MPWW’HS H%BWT% Lud !)'ﬁl b %4’ yield, M%(Ez?é?/ m/z274.21
yield _ﬂ{ggNNR(DI\/B 0-4) S 10 11.05 (a, IN), 10.60 (a,
111), 09 J= 7.1 Hz), 7.83- 7 77 (m 111),
7544737(m 2H), 7.37-7.32 (m 3 H), 720-7.13 (m

glf)l) 4 1¢Kﬁ;§n0—i—§%—h§ﬁmﬁ>ﬁ7gﬁ)&| it o a'lgxyﬁiﬁ-ﬂlﬁarophenyl)-

\N O | Q—@-(df-ﬁiforoi:ﬁeﬂﬂ‘hlcd‘tyl)urea, hydrochloride salt

N D" R e bOTpoud Yo e iR OB 3¢ Bbinb ALl s 3-

-yl ox
flnorg idih-9 121 aﬂs%yﬂml‘mmpwmm-d@ 8
ne- 3- c% x;é dlﬁldrochﬁ)rl de salt I\Kl)(‘?
\10i 11.05 (s, lH) 1060(s, 1H),7.86 (d, 1H,/=7.1 Hz) 7 83-7 77 (m, 1H), 7.44-7.37
(m, 2H), 7.37-7.32 (m, 3 H), 7.20-7.13 (m, 2H), 6.14 (d, J= 6.6 Hz, 1H), 4.37 (s, 2H),

3.74 (s, 2H); MS(EST"): m/z 453.28 (M+H)".

Example 140
I =z
o
N
O ° ° F
™
N =
P
15 . HxN N

N—(4-(2-Aminu—3-(3-(dimethylamino)prop-l-ynyl)pyridin-4-ylbxy)—3—
ﬂuorophenyl)-1-{4-ﬂuorophenyl)~2-oxo—1,2-(1ihydropyridine—S-carboxamide,

dihydrochloride salt
F. NO,
e
S 4]
P
20 HzN N
A) 3-{3-(Dimethylamino)prop-l-ynyl)-4—(2-ﬂuoro—4-nitrophenoxy)pyridin-Z-

amine
[00469] The title compound was prepared from 1-dimethylamin-2-propyne
(Aldrich) and 4-(2-fluoro-4-nitrophenoxy)-3-iodopyridin-2-amine (Compound C of
-255 -



20 2N N A) 3{3

(Di et hyl am no) prop-1-ynyl }4-(2-fl uoro-4-nitrophenory)
pyridin-2- am ne [004691 The title conmpound was

prepared from 1-di net hyl am n-2-propyne (Al drich) and

4 (2-fluoro~3 nitrophenoxy} 3-iodopyridi a-2-am ne

(Conpound C of - 255 Exanple 34) in 64%yield in t;]e

sane [ j fﬂl@éﬁﬁﬁﬁﬁm&?as AMEX@YS@A H NMR
S B e B e e
Hz) (DM’SD-@@BSLBG (dd, 15, 5= 60.A.; Hz)=§di(( 1HL %ﬁﬂ? 93(d, 1K,

3 41(—35 ﬁ%,%so & %g')f(—sés g% %%@%%gpj,) nglﬂ, HZI)J 6.1 Hz), 3.41 G5

Mt MS?ST‘)MBB%Z&IGM-FH)
gf{ 4|_|)A2r%10n%(}g %I norop eno3y) - 3- ( 3- (di wet hyl am no) prop-1 -

yrfyt ) pyri di n- 2-am ne (004701 The title conpound was
prepared from 3 (3{di met hyl am nokprep: LNgnyl ) - 10

4- (2-fluoro-4 nitrophenoxyypyridin mne in 77%
yield in the same manner as Stepg Exanpl e 11.
M5(ESb: nmfz 301.30 (MtH)} Ox

N{ 4{ 2- Am no- 3- ( 3{ di net hyl am no -l -ynyl)pyridin-4-y
l ory) - 3-

f 1 uor ophenyl ) - 1- (4-t | uor ophd¥¥| ) N2 0ao- 1, 2-di hydropyri

di 15 b idin-
o £ A oA SF L eyl astpyridi

4{ 4- am no-Lafdiner ophenoxy) - 3- ( 3- _

(1d|( i Eﬂ%!ﬂﬁ? P %)ﬁ%i’op lagllﬂéfgagﬁebgr'ed ﬁoinaﬂw-?dh%&ﬂylamm)prop-l-yzﬂ)*
d d - Jidn Bheogam: er as Step
R ipac gt snpie Bk men

71%1. 6 of Exauniplort 1( DIBESH)ma301.300HH) '111) . 11.39 (s, 1

H, 20 8.60-8.53 (m 111), 833 (s, 111), 8.14 (dd, 1H,

J= 6.6, 2.2 Hz), 8.05 (dd,1H, J=12.7,
©) N-(4-(2—Amino-3-(3—(d1methylammo)prop-l-ynyl)pyndm—tt-yloxy)-:"«

ﬂuorophenyl)-1-(4—ﬂuorophenyl)—2—oxo—1,2-d1hydropyrxdme—3-

15 carboxamide, dihydrochloride salt
[00471] The title compound was prepared from 4-(4-amino-2-fluorophenoxy)-3-(3-
(dimethylamino)prop—l-ynyl)pyridin-z-amine and 1-(4-fluorophenyl)-2-oxo0-1,2-
dihydropyridine-3-carboxylic acid (Compound B of Example 101) in the same manner
as Example 62 in 71% yield. I NMR (DMSO-ds) § 12.14 (s, 1H), 11.39 (s, 1 H),

20 8.60-8.53 (m, 1H), 8.33 (s, 1H), 8.14 (d4, 1H, J= 6.6, 2.2 Hz), 8.05 (dd, 1H, J=12.7,
2.2 Hz), 7.98 (4, 1H, J="7.0Hz), 7.61 (d, 1H,J= 5.3 Hz), 7.58 (d, 1H, /= 4.8 Hz),
7.56-7.50 (m, 1H), 7.37-7.47 (m, 3H), 6.76-6.69 (m, 1H), 6.30 (d, 1H, J="7.0 Hz),
4.39 (s, 2H), 2.84 (s, 6H); MS(EST): m/z 480.28 (M+H)".
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2.2 Hz), 7.98 (d, 11!, J= 7.0 Hz), 7.61(d, 111, J= 5.3
Hz), 7.58 (d, 11!, J=4.8 ) 7.56-7.50 (m 111),
7.37-7.47 (m 3H), 6.76-6.69 (m 111), 6.30 (d, 111, J=
7.0 Hz), 4.39 (s, 21!'), 2.84 (s, 611); MS(ESf: mz
480.28 (MtH) +. -256 Exanple 141 ~-N \ | OOI/ F Oi
HaN N

1-(4-(2- Ami no- 3- (3- (di net hyl REpPp- 1-ynyl ) pyl- 4-yl
0ly) - 3- Il norophenyn-3-(2{4-1tluorophenyt)acetynurea,

di hydrochl oride salt 5 [0Q472, Tﬁk tflt 1 e.compound was
prepared from4 Oiﬂ%ﬂ no- 2- oﬁménviy)-
(di met hyl am no) prop-1 -yf Yl ¥ jtu- 92- i ne
simlar manner as S Exanple 11 in 70@6y|eld
1H NVR (DMBO-d6) S 11. s, 1H),11.07 (s, 111),
10.64 (s, 111), 8.37 br : 1FD 7.98 (t, 1H, J= 7.5
Hz), 7.81 (4, 111, J=4H.876 , 7.43- 7.32 (m 411),

7.20-7.09 (m 211 627 4 3.
211), 3. 75-(((%2 A@!.l)!s" d%“%‘!fl'%‘?‘"‘él‘i‘ip'f)ﬁ@' %'ﬁ%#lﬁm 3
516. 31( MRl dro EE%WP 32 4 Aruotdphea}d) dce@)@'daé dihydrithilaide salt
1{4-(2- Am nop)yrl I 'n- yI oXYy) phenylég -(4-f11 ophen )3-G3-
t sac ej0g420ir eFhe titleccomponnd gofi“"gﬁﬁf%’xy
N Ani n § P01 Blanddi@s SteplBof
conpomgm'ﬁpg’g‘ﬁ'g%n% aﬁgilim ar qlgrrgrkmer descri be}jebl n
Step Bramgid1 Din 70%ayiRkde 'AANMRI@MSOrge)& U6 (br s, 1H), 11.07 5, 11D,

0
4-am ?(?&P O, 8.37%r 5, 180, 798 & 15797 55, 531 (¢, 18, 7=13.6 1), 7.43-

7.32 (m, 4H), 7.20-7.09 (m, 2H), 6.27 (d, 1H, J=7.0Hz), 438 (5, 2H), 3.75 (s, 2H),
10 2.84 (s, 6H); MS(EST"): m/z 51631 (MH+H)".

Example 142

L
JITYC,

=

i )
H,N7 N

1-(4-(2-Aminopyridin—4-yloxy)phenyl)—S-(Z-(4—ﬂuorophenyl)acetyl)urea,

15 hydrochloride salt

O

X

,@
H,NOC” N

A) 4-(4-Aminophenoxy)picolinamide |
[00473] The title compound was prepared in a similar manner described in Step B’
20  of Example 24, starting from 4-aminophenol. Yield: 85%. MS (ESIY) m/z 230

(M+H)",
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(MtH) +. - 257 N~N Oc | OO (/ F HZNOC NB) 1

(4- (2- Car banoyl pyridin-4 yloly)phenyl)-3-(2-(4-

fl uorophenyl )acetyl)urea 5 [004741 The title conpound
was prepared in a simlar manner described in Step C
of Exanple 24. Yield: 95% M (ESt) mz 409 (MtH) + O
1-(4-(2_Am nopyridin-4-ylory)phenyl)-3

(2- (4-flnorophenyl)acetynurea, hydrochloride salt 10
[00475] The title conpound was prepared in a simlar
manner described in Step D of ﬁxa | e 24 Y|eId

58% | H NVR ( DVBO- d6) 12 s 111)
10.51 (s, 1H), 7.91 (d, 1 6. 00H2p »/

J= 9.0 Hz), 7.34 (dd, 211§3="9.0, 5.0 H), 21(d

2H, J= 9.0 Hz), 7.16 (t, , J= 9.0 Hz), 6.63 (dd,

1H, J= 9.5, 2.0 Hz), 6.5 4d, 111, J= 2.0 Hz), 3.73
(s 2H); M5 (ESt) H:MO0881 N M+H) +. 15 Exanpl e 143

P XXYrg

1- (4-Bp- m«ﬁv&rm@vﬂ*ﬁ PV IRbES oﬁlﬂ‘}%{) 3- (2- (3-
hydroxyphqur),ﬁgﬁyuhae@npaea 20 HO ~ OBn - 258

5 [00474] The title compound was prepared in a similar manner described in Step C’
of Example 24. Yield: 95%. MS (EST') m/z 409 (MHH)".

C) 1-(4-(2—Aminopjvﬁdin-4-yloxy)phenyi)-B-(Z-(4;ﬂnorophenyl)acetyl)urea,
hydrochloride salt
10  [00475] The title compound was prepared ina similar manner described in Step D’
of Example 24. Yield: 58%. 'H NMR (DMSO-dg) 5 12.86 (s, 1H), 10.97 (s, 1H),
10.51 (s, 1H), 7.91 (d, 1H, J= 6.0 Hz), 7.67 (d, 3H, J=9,0Hz), 7.34 (dd, 2H, J= 9.0,
5.0 Hz), 7.21 (4, 2H, J=9.0 Hz), 7.16 (t, 2H, J=9.0 Hz), 6.63 (ad, 1H,J=9.5,2.0
Hz), 6.05 (4, 1H, J=2.0 Hz), 3.73 (s, 2H); MS (BSI") m/z 381 (MAHD)".

15
Example 143

Fﬁﬂ{ﬂm

H,N” N
1-(4-(2-Amin0pyridin-4-yloxy)-3—ﬂuorophenyl)-3—(2-(3-
hydroxyphenyl)acetyl)urea

HO
1g®

OBn

20
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A) 2-(34Benzyl oxy) phenyl )acetic acid [00476] To a

sol ution of 3-hydroxyphenyl acetic acid (Acros, 3.04 g,
20 nmmol) in 20 nL of DVMF were added K2C03 (6.90 g, 50
nmol ) and benzyl bromide (4.75 nL, 40 mmol) at room
tenperature. The reaction mxture was stirred for 24
h. The 5 suspension was filtered and washed wth

diethyl e B lB feell@gciinen washed with
brin andhggle x?h%\l}tge@ FI|‘t:ll‘atI0n f ol | owed by

concqomrm; | ONg a golaticngd @~ Iwﬁmxypheumlecqj;@ﬁglﬁ( cros, 3.04 g, 20 mmol) in

o Dot RRPVRERIEREEOA E b fnkiBh i3 s sbrbfile (4.75 L,

cr udem%ﬂalylm%oﬁa&eﬁ @t hy xeotion ojetume tveas etinedsf °r24h The

bbb o g T e

Mol ) ThEhe Egﬁ"w S DYRMLioH, flEebdtly d)ﬁﬂﬂlratmn, provided the
tenpera ure or e organi c so] vent“% anes(iiep MS
i N vatade beikg 2F(§Mh§¥)ﬁhﬁ@é’gm the next

extr ether (2 x 50 nL). The aqueous
sol uf@gﬁ?ﬁ%{%}@ﬁ%‘/dl fied with iN HC1(50 nL) and
the tipbd7r) CoMROHagE wzﬂlzmsqmlommmw dissolved ina

Klogl(lEec; edpg¥ 15 f| I trat i 3%"’%4@9138 0% Lot G SMded 40 mL of

2- (3-Br ?ﬂ@é@&%}g%& meﬁaﬂ&}mﬁme for2 1.

sol ut| on enzyl ox phenyl acetic, acid SR AI

g, leﬁborM<) sclvent ¥8s BEIOV ww—:v;o a¥herTgRAining fguGoRs felution was

vvas ad d r dified
e R S0 ol PTHE afoBh@isbRion il & i

t e ”’p e{vﬁ;ﬁ UNEHCIXSO inIhandlthettitie mompmﬁﬂ pRedipitated, i so]qq;-,*gas collected by

m xture was cool ed and th

vt uofiltratien (4:33 £ J8% 50 5 gs %Wiﬁiwﬁg luene
and AgOCN (600 nmg, 4.0 mmol) was added. The
suspension was stirred for 0.5 h and it was filtered
to provide 25 a solution of /

2- (3- (benzyl oxy) phenyl ) acetY] cy e in toluene

(0.40 M. -259 HH FNyNOOOI/
OoBn

B) 2-(3-(Benzyloxy)phenyl)acetyl isocyanate

[00478] To a solution of 2-(3 -(benzyloxy)phenyl)acetic acid (484 mg, 2.0 mmol) in
20 . DCM (10 mL) at room temperature was added 1 drop of DMF and thionyl chloride

(0.30 mL, 4 mmo}). The reaction mixture was stirred at room temperature for 1 h and

then at 50 °C for 0.5 h. The mixture was cooled and the solvent was removed ir

vacuo. The residue was dissolved in 5 mL of toluene and AgOCN (600 mg, 4.0

mmol) was added. The suspension was stirred for 0.5 h and it was filtered to provide
25  asolution of 2-(3-(benzyloxy)phenyl)acetyl isocyanate in toluene (0.40 M).
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OBn 1 5 H2ZNOC N O
1- (2{3-(Benzyl osy) phenyi ) acetyl } 3{ 4- ( 2- car banoyl pyri di
n-4-glory)-3- fluorophenyl)urea [00479] The title
conmpound was prepared in a simlar manner described in
Step C 5 of Exanple 24, using the solution of Step B
of this Exanple. Yield: 63% MS(ES14) ink 515 ( MtH) +.
xrYrc OBn H2N N D)

1- (4-(2- Ami nopyri di n- 4- gl orfry)#3
10 (benzyl oxy) phenyl )acetyl) @

conmpound was prepared in a¢inrl ar rmnner déscribed in
Step D of Exanple 24. ;tij 61% MS(ESI' $Bniz 487

(MH) +. E)

1(4(2- Ami nopyr i di n4-pLNog -fl uor Ophenyl ) -3-(243- 15
hydr or yphenyl ) acetyl )urea [ 0048 IL To a solution (2{ gﬁ

( 2- an€hopyI-{BEenyyloxypharyDacesylhBHé(3cabamoylpysidin-4-yloxy)-3-
(benzyl oxy, ﬁ@henﬂﬁy cetyl)urea (150 ng, 0.31 nmol) in a

m xture of c and 3 nL of McOH was added ,
10% Phbfre)20Gnesile c&bpmﬁds@ep&pﬂad ineessimilar manner daserdbed in Step C

H2_ at here for. 1 | t f.ql DY 11, a0
C o coRtIPaEIRUA24, il s e of P B oS % BB tiel 96 MSEST)
639 . ,,%)j ym@wso d6) S 10.95 (s 1H), 10.54 (s, 1H),

9.35 74 (d, 1H, J= 6.0 Hz), 7.68 (dd, 1H,
J=13.0, 2. 730(dd1HJ-9O 1.1 Hz), 7.23

(t, 1H, J—90Hz) 7.07 (1, %@om) 6.69 (s,

1H), 6.68 (d, 1H J= 7.0}
20Hz)610(dd1HJ-6
5.73 (d, 111, J= 2.0 Hz),

(MrH) + - 260 Exanple 144

P

ERY] N
D) 1-(4-(2-Aminopyridin—4—yloxy)»3-ﬂuorophenyl)-s-(z-(.?»-

10 (benzyloxy)phenyDacetyl)urea
[00480] The title compound was prepared in a similar manner described in Step »
of Example 24. Yield: 61%. MS(EST) nvz 487 (M+H)".

E) 1-(4-(?..—Aminopyridin-4-ylox:y)-3-fluorophenyl)-3-(2-(3-
15 hydroxyphenyl)acetyl)urea
[00481] To a solution of 1-(4-(2-aminopyridin-4-yloxy)-3 -fluorophenyl)-3-(2-(3-
(benzyloxy)phenyl)acetyljurea (150 mg, 0.31 mmol}ina mixture of 5 mL of EtOAc
and 3 mL of MeOH was added 10% Pd/C (200 mg). The suspension was stirred
under H; atmosphere for 1 h. Filtration, followed by concentration, provided the title
20 compound (77 mg, 63%). 1 NMR (DMSO-ds) 8 10.95 (s, 1H), 10.54 (s, 1H), 9.35
(s, 1H), 7.74 (d, 1H, J= 6.0 Hz), 7.68 (dd, 1H, /= 13.0,2.0 Hz), 7.30(dd, 1H,J=
9.0, 1.1 Hz), 7.23 (t, 1H, J=9.0 Hz), 7.07 (t, 1H, /= 8.0 Hz), 6.69 (s, 1H), 6.68 (d,
1H, J= 7.0 Hz), 6.62 (dd, 1H, J=7.0, 2.0 Hz), 6.10 (dd, 1H, J = 6.0, 2.0 Hz), 5.90 (s,
2H), 5.73 (d, 1H, J=2.0 Hz), 3.27 (s, 2H); MS(EST") m/z 397 M+H)".
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FNNN~ Ocl OOI/ F HZN N

3-(4(2- Am nopyri din-4-yl ory} 3-fl norophenyl)-1{2-(4fl uo
rophenynacetyn-1- 5 nethylurea, hydrochloride salt HN
~ Ol ~F A 2-(4Fl noropheuyl)-N-nethyl acet am de
[00482) To a solution of nethylamne in THE (2.0 M 5
m., 10 nmmol ) was added 10 4-fl uorophenyl acetyl
chloride (518 ng, 3.0 mmol) at -78 C. The reaction

m xture was stirred from-78 Cto roomtenperature
for 1 h. The solution was di Exasgledddh H20 and

extracted with Et OAc. The organl yer was washed
with brine and dried ovet Oﬁﬁﬂfrlqa atiQn, followed
by concentrati on, provided tifile co nd (490

mg, 98% . MS(ESI') ink 16§ WM HI ;NYNO\ O

O,~F 15 H2NCC N B) 3-( {2- Carbarmyl pynd|n
yl oxy) - 3- f | nor ophenyl ) - - (4-

fl uorophenyl)acetyl)- 1]{}, ylurea [00483) To a
soI uti on of 2-(4fl uof he'Hyl) N- et hyl acet ani de (89

I\/bLI | n E@WLW&M&E gﬁen?ﬁ ﬂmﬁMﬁHenyl)acetyl)-l-

sofution was stirred amﬂmueﬁbfdrscﬂpﬁ %tﬁ"ﬂtthen 20%
phosgene in toluene (1.9 M 0.29 nL, 0.55 mol) was
i ntroduced quickly. After 2 mn, 4-(4- - 261

am no- 2- f | uor ophenoxy) pi col i hani de.( Conpound B' of

Exanpl e 24,100 nmg, 0.40 N ded, followed by

the addition of DVF (2 nlL) anm#4 m.). The
A)  2-(4-Fluorophenyl)-N-methylacetamide
[00482] To a solution of methylamine in THF (2.0 M, 5 mL, 10 mmol) was added

10  4-fluorophenylacetyl chloride (518 mg, 3.0 mmol) at —78 °C. The reaction mixture

was stirred from —78 °C to room temperature for 1 h. The solution was diluted with
H,0 and extracted with EtOAc. The organic layer was washed with brine and dried
over MgSOy. Filtration, followed by concentration, provided the title compound (490
mg, 98%). MS(EST') m/z 168 (M+H)".

H
éﬁ”fm,:
»

H,NOC” N

15

B) 3-(4-(2-Carbamoylpyridin-4-yloxy)—3-ﬂuorophenyl)-l—(z-(4-
fluorophenyDacetyl)-1-methylurea
[00483] To a solution of 2-(4-fluorophenyt)-N-methylacetamide (89 mg, 0.53
20  mmol) in 2 mL of THF at ~78 °C was added MeLi in Et;0 (1.6 M, 0.34 mL, 0.55
mmol). The solution wes stirred at —78 °C for 5 min and then 20% phosgene in
toluene (1.9 M, 0.29 mL, 0.55 mmol) was introduced quickly. After 2 min, 4-(4-
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reaction mxture was stirred at roomtenperature for 1
h and quenched with HZO. The solution was then
extracted with Et OAc and the organic |ayer was washed
with brine, 5 dried over MgSO4. After filtration and
concentration, the residue was purified by silica gel
chromat ography to give the title conpound (77 ny,

339 ,
2 AR A g et g e o
f | uor apisywhs Aided, fbllowedrytthyaddition, ome!F GonLpandfalBse(0:4 mL). The
i FeGEE TP Yok SRR 9oLt GRIPERARG o0 131nd BBl bith FO. The
54;/00 (&gﬁbﬁ&lﬂlﬁﬂ\?& g@acéd 1@&3@(7)(3% ,andlﬂ'lb ,orghﬁlcliye(‘ svas wadhed with brine,

7. 59- frighoyemMgSQe, Aftep hPUQ&a?d;ﬁonQePEijﬂ, g‘w%éie}ueoxgas(qﬁﬁﬁed by
glcl)) m@ééﬂ%ﬂ%}ﬂ;@a@y% we ﬁle Zgé%ngp&gx%fltgi ﬂll\%s %E S) JMS(EST") m/z

m z 4431 (MBHH)T Exanpl e 145 o HHF I \ N~N NHZ O/ F
00/ NNH
(R 1Vi {2- Am no- 2- +0zo- | - phenyl et hyl ) - 1Y3{ 4- (2- am nopyr

i di n- 45yl on h%z-'i:nﬁepﬁrﬂnhuoﬂemaaﬂhamphmmm-@(4-
trlfluoroacetlc acid salt H O/ F 262
AILOEL hyl ﬂuorophenyDacer}-l—methylurea, ydro hlon esalt

33f + f{o ) 1 Hhes '[Oggégﬁlﬁd’%ﬁ@prgpaﬁd%ysiﬁﬁlaeﬁﬁﬁﬁ%démed in Step D’
Et hyl M%Aa:ﬁﬁledﬂr Wistin24p4: 1 TEINMR (DMSO)deps 53.20 (8 48D dprars, 11D,

yl am 0301(391%P§ INBIPIE 7 TELAPINT 267004 (s 3R, £23151 (m, 210),

conpounth-1.65 &, zH), 63%{&& NHQJ #E0) 20 Hd)é.08¢d, 1H, +e.0 Hz), 4.00 (s,
preparati on of %)
15 2H),3.24 (s, 3H), MS(ES m/z 413 (MHH).

Example 145

W o Hoom

UW?%
Qo O

) F

\

@

o
N

(R)-N-(2-Amino-2-0x0-1-phenylethyD)-N>-(4-(2-aminopyridin-4-yloxy)-2,5-
20 difluorophenyl)malonamide, trifluoroacetic acid salt

H
F N o._~
Yy
o F
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E of Example 112. Ms(ESI") mz 352 (MtHHt H F ~ N~CH
O/ F OON NH= B)

3-{4-(2- Am nopyri di n-4-yl oxy) - 2, 5-di f| uor ophenyl ani no)
- 3-oxopropanoi ¢ 10 acid [00486] Ethyl

3-(4-(2-am nopyridin-4-yl oxy)-2,5-difluorophenyl am no)
-3- oxopropanoate (0.24 g, 0.68 mmol) was converted to

the tilhe cRERPIRLE-AmdRPyrin-g-¥R¥)-23-A Egénylammo)-:’;-

simlar 'to the preparation of Conpound B of
116. HRVB(exiprypangatecd. . 324. 0796 (M+H7, found:

%24- 07 fabdf ity 124 @ obobmbp Y rNEZ -y 2,5-deh YroPhoMBimin)-3-
(R - M. oophopanced{Corapom Henfxatble 116,072 .4 el wspynvertd to

it (rj: | u#é‘é@é%?‘@'ﬂ’g (ﬂ I2fg lg*u?g %ﬁe%&msﬁﬁa‘}% e preparation of Compound

3- (4- (Bofekanapyisli RESEESTO% 352 +EY | uor ophenyl am no)
- 3-oxopropanoi ¢ 20 acid (O. 039<EJ.ﬁ IE;)D.lz nmol ) was

coupled with (R)-2-am no-2-phenyl acet am de
hydrochl ori de (Bachem 0.023 g, O..iLZ mol), Iin a

manner simlar to the prepa e- le 103, to
afford the title conpound(o A= 70 i H NMR
(DMSO-d6) 8 10.33 (s, 1H),078 )= 7.8 Hz) ,

8.10-8.19 (m 111), 7.90 J— 7. 2 Hz), -263

7.60-7.75 (m 411), 7.17- (m 611), 6.66-6.69 (m

1H), 6.11(s,1H), 5.35 (d, = 7.8 Hz);

HRVE( ES14), Cal cd.: 456.1483 (M Hﬁ) found: 456. 1487

( M+H) t BEX an@-l(%(Z]:AﬁundpyrIﬂm—#ymm-zIS-dlﬂuorophenylamino)-s-oxopropanoic

10 - acid
[00486] Ethyl 3-(4-(2-aminopyridin-4-yloxy)-2,5-difluorophenylamino)-3-
oxopropanoate (0.24.g, 0.68 mmol) was converted to the title compound (0.039 mg,
18%) in a manner similar to the preparation of Compound B of Example 116.
HRMS(EST"), Caled.: 324.0796 (M+H)", found: 324.0795 (M+H)".

Dﬂwg
»l

15

P
N

C)  (R)-N-(2-Amino-2-ox0-1-phenylethyl)}-N’-(4-(2-aminopyridin-4-yloxy)-
2,5-difluorophenyl)malonamide trifluoreacetic acid salt
[00487]  3-(4-(2-Aminopyridin-4-yloxy)-2,5-difluorophenylamino)-3-oxopropanoic
20  acid (0.039 g, 0.12 mmol) was coupled with (R)-2-amino-2-phenylacetamide
hydrochloride (Bachem, 0.023 g, 0.12 mmol), in 2 manner similar to the preparation
of Example 103, to afford the title compound (0.0048 g, 7%). "H NMR (DMSO-ds) 5
10.33 (s, 1H), 8.77 (d, 1H, /= 7.8 Hz), 8.10-8.19 (i, 1H), 7.90 (d, 1H, /= 7.2 Hz),
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5 NNH2 N (4

(2- Am nopyri di n-4-yl oxy) phenyl ) - 2- oxo- 1- phenyl - 1, 2-di h
ydr opyri di ne- 3- carboxam de, hydrochloride salt \ O
I\ N'" NI\ NCONH2 10 A

4- (4-(2- Oxo-1- phenyl -1, 2-di hydr opyri di ne- 3- car boxam do
) phenoxy)  pi col i nam de [00488]

4- (4- AL 995%&0@9'19@3%@ dsaosm@eﬂ,olm @ﬁl@(@ﬂplsess @, 1H,J
142, 0.°030 was coupl ed W t %E nd C

of - Exam e RS Y Calbda $56iATo (VAR o AT 8T (V'
simlar to the preparation of Conpound A of Exanple

115, to afford the title 15 conmpound (0.057 g, 100%

whi ch was used wi t hout furtheEannpleleﬁati on. MS( ESP)

mz 427 (MtH)t \ '\ NI N\ O/ :001Ls 264 B)
N- (4- (2- Am nopyri di n4-yl oxy)phelp[yl} - 04 o 1- phenyI-I

di hydr opyri di ne3- car boxam sal t
[ 00489]
4- (4- (2- Oxo- 1- phenyl - r op?r i & ne-3#%ar boxani do

) phenoxy) picolinam de o 055, 0.13 nmol) was
converted to the title § ound (0. 0093 g, 5 16% in
a manner simlar to the pFepgyation of Conpound E of
Exahpl e 112. 'H NVR (CD3CD) S 12.10 (s, 1H),

8. 59- 8. Ni(@R-Akdido ﬁx&a-ayleﬁy)bmnym-oio-mznﬂag-mhydmpyridine-s-
311), 739753(m SH) , 710#’1} %’}lnal

(t,1H J= 6.9 Hz), 6.53agbasgmidg, hydrpehlo 5’7‘6 08(m

1H), 4.75 (br s, 211); HRVB(ESI5, Calcd.: 399.1457

(M+H) +, found: 399. 1453 (MtH) +. 10 Exarrpl e 147 F %

e Rsae
QL

10 A) 4-(4-(2-Oxo£1-phenyl-1,2—dihydropyridine-3-carboxamido)phenoxy)

CONH;

picolinamide
[00488] 4-(4-Aminophenoxy)picolinamide (Compound A of Example 142, 0.030 g,
0.13 mmol) was coupled with Compound C of Example 57 (0.028 g, 0.13 mmol), ina
manner similar to the preparation of Compound A of Example 1135, to afford the title
15 compound (0.057 g, 100%) which was used without further purification. MS(EST)

m/z 427 (M+H),
=
N N
JT T
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/ p O/ ON NHZHC

N-(4-(2- Ami nopyri di n-4-yl oxy) - 3-fl uor ophenyl ) - 1- benzyl
- 2- 0xX04, 2- di hydropyri di ne- 3- car boxam de,
hydrochloride salt 15 MC N O A) Methyl

| - benzyl - 2- oxo-1, 2. . di hydr opyr fdi ne-3. . carboxyl ate
[00490] A het erogeneous m xture of nethyl

- 0X0- PYNF Bﬁﬁﬁ -
mml, ?b-lb e l‘ia(%d 4-f orobenz%mdggmﬂﬁgﬁ?wﬁ?’z
mmol, 1.0 ¢ dmmﬂl@hﬂimmﬁeﬁmo@dnmdm“at room

TR RS, % oy P ol 5 ok o

9. 91 nphounammﬂ(oe)q; 0. m mm@masemerm to the ditlelcaripound (0.0093 g,

res l &)asol ution. |qu_]rq§p%ﬁ{?g{w§8p%p ‘;%:E%%?le -

Sol ut i NMRCD QD) A, Ii')d(s VIEh8 $b.18)61 (m2 €AY, 2t88-1 S0 (inSl?-ﬂ 7.69-7.76 (m,

m.) .. The conbi ned organi c ‘extracts were washed

10% aqdidbs3%7.5%6m, SH)CT.105.13 (021D, 6,66, i18(J MR HEY 5,53-6.55 (m,

2t for deh e AT 'l%w oF GO ERRISTEH G 300 iy oeeany

used V\fmhdzdwﬂéliim urification. 'H NMWR ( DMBO- d6)
7-8.20 (m 113), 8.03-8.05 (m 1H), 7.38-7.46 (m
2111 7.16-7.22 (m 211), 637 (dd, 111, J= 6.94 Hz),

5.13 (s, 211), 3.73 (s, 311); g ¢F814), Cal cd.:
262. 0879, found: 262.0885. I\ CNO/ | B

1- benzyl - 2- oxo- 1, 2- di hydr opyri di ne- [c boxylic acid
[ 00491] A solution of nethyl H N

| - benzyl - 2- oxo- 1, 2- dlhydrop 'ndgt 3- far boxyl ate 10
(2.4 9, 9.2 mol, 1.0 eq) OHQq 250 s treated

with SN agueous SOdI um
ﬁ
o
N

N-~(4-(2-Aminopyridin~4-yloxy)-3-fluorophenyl)-1-benzyl-2-0xo-1,2-
dihydropyridine-3-carboxamide, hydrochloride salt

S
| N
MeO,C
o

A)  Methyl 1-benzyl-2-0xo-1,2-dihydropyridine-3-carboxylate
[00490] A heterogeneous mixture of methyl 2-0xo-2H-pyran-3-carboxylate
(Aldrich, 2.0 g, 13 mmol, 1.0 eq) and 4-fluorobenzylamine (1.5 mL, 13 mmol, 1.0 eq)
20  in DMF (10 ml) were stirred at room temperature for 3 h. The reaction mixture was
treated with EDCI (3.4 g, 18 mmol, 1.4 eq) and DMAP (0.11 g, 9.91 mmol, 0.07 eq)
at room temperature and the resulting solution was stirred for 1.2 h. The reaction
mixture was quenched with 1N aqueous HCI and the solution was extracted with ethyl
acetate (4 x 50 mL). The combined organic extracts were washed with 10% aqueous

NH HCl

15
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hydroxide (4.6 nL, 24 mmol, 2.6 eq) at room
tenperature and the reaction mxture was stirred for
151 The reaction mxture was then concentrated in
vacuo, diluted wth water and the solution was
extracted wth ethyl acetate, discarding the organic
fraction. The aqueous fraction was cooled to 0C and

was acigrif(d gyouht)hdried (‘N-EEWJ) t{1RtAtnkiEle fHRE chESHirdtbd: vacuo to

solid was flltered washed with water and the solid

dried Afonidbeprodust (3.5 g,r'@%)raé asplid that wes used withpawfirther purification.

(e, SNV G B 7

IF e . o ot Sy
S, : oun
20 ¥ NWES %%2%%%1{@ B - 266 O

4{4{1- Benzyl - 2- oxo0- 1, 2- dl hydr opyri di ne- 3- car boxami do) -
2- fluorophenoxy) pi col i nam de [ 00492] A honbgeneous
sol ution of 1-benzyl-2-o0xo-1, 2-di opyri di ne- 3-
carboxylic acid (0.10 g, O. 41 .0 eq),

4{4-am no-2 5 quorophenoxy)ﬁPébll amyde (0.10 g, 0.41
mmol, 1.0 eq) and TBTU (0.17 g, 0.95 Dl , 1.1 eq) in
uw:(z m.) was treated with D PEA (( m., 1.0 mmol,
2.5 eq) at roon1tenperature and t he ction nixture

\é\ﬁ:nﬁ] red_ﬁ?% &? e,@%_gﬁtreactlony ure

resul t [0ag9H0! W doRMioNdE iyl BBLEF1-Nokd.1 LA dr@;?ﬁfdﬁie%-&ﬂ‘bo
X 40 m[_ ghe corrbloned ofganl cﬁgxtracts vve}fe washed xylate

1014y t ﬁa%?a@e%dcﬂ ed) @ MeDH(25 anlpivyas trgatpdwith DgOagus sodium

]; Ielslt SLgﬁI\Nasgep rhe[flf“ %@fnﬁl és%yggrp r ggr‘u?;/a%gﬁgprﬁm R Mixture
was stirred for 15 h, The reaction mixture was then concentrated in vacuo, diluted
with water and the solution was extracted with ethyl acetate, discarding the organic
fraction. The aqueous fraction was cooled to 0 °C and was acidified with

15  concentrated HCl. The resulting solid was filtered, washed with water and the solid

dried in vacuo to afford the product (1.6 g, 70%), which was used without further
purification.. "H NMR (DMSO-ds)
5 8.39-8.44 (m, 2H), 7.42-7.46 (m, 2H), 7.18-7.24 (m, 2H), 6.78 (dd, 1H, J=6.98
Hz), 5.31 (5, 2H); HRMS(ESI), Caled.: 248.0723, found: 248.0718.

20
e
F N N
BORS:
»!

N~ “CONH,
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(Si®2, eluting wth ethyl acetate) to afford the
product (0.13 g, 67% as a solid. '"H NWR (DVSO d6)
812.26 (s, 1H), 8.49-8.56 (m 2H), 8.33-8.36 (iii,
1H), 8.15 (br m 1H), 8.03-8.07 (m 1H), 7.74-7.75
(m 1H), 7.51-7.54 (m 1H), 7.41-7.46 (m 4H), 15
7.20-7.24 (m 3H), 6.71 (dd, 111, J= 6.89 Hz), 5.32

(5 238}, MR- ey £051 2 g ith o G ramide) 2

477. 13
N- (4{2-am rﬂnwnphhmxsﬂ)pwobuwm tl uorophenyl ) - 1- benzyl -

2- 0XO0 ydr ri di n QX Ay i
hydr ocfw)g?%] Q‘SWGD ti;w xb 1 oacgpngwdme'?’
' OdObeMWhéﬂnd@) Wg0. 4218nﬁ61)|1 OeiI;) 14-(4@):1111@3— added to

a sol uti on _of

(4{2- b@vpzyvhego’sﬂmc@nzmm{%ﬂgyﬁ’ fhimelal-Q ePnod FRTRL0-L 8, 0.45

fil
L ;J or g,g%t_ qxlyé(ﬁ 8%9%%%%%&%&%@% ks mIl 12 mmol 2.5 eq) at

m_) at mownmpmm@ﬂmheereamnmdxme Wi stigsd ?ﬁ! 124 7'ﬂw reactwn mixture

and t hw% cgjegﬁeg%% l%?d gg‘e&v\'%shg r%g'ggg?a% r 00 sOhition was

tenperhatmdﬁiﬁggﬁﬁi fcetafdh@ I—JIEIM) Ol’herdomiued l:vasicexlh'aqtswere washed
{ t

Soft 1 Bith s agped X 5Dty o fimsttd e o5 Yo 18k

di scar giridehtiafl iRVEIAD! Thé AXRIGe wﬂ‘ﬁrﬁi&%?lﬂ%sﬁ éclrhh a&omgraphy
neutralized with 1N aqueous and the resulting

sol ut i GiOnehiting withethyliacstate) toafford e nrofuc {013 g z%ﬁ) @ § solid.

(11t or SOUSFMBRERTS R P41 60 3 450 o . 290, 4 02 38 e 0. 8.5 o,
vacuo. 11})8.03e5:07Tiwse 1%9,57. PUT75 (mﬁi}b)ygfslam (m, 1H), 7.41-7.46 (m, 4H),
CPLPTESSBE UL, 53 B, o2 Bk 5 ol B e
The frger PARerWRs 447 39M.ved in THF, cooled to 0C and

t he honbgeneous - 267 solution treated with

anhydrous 4N HC in dioxane. The reaction m xture was

e L A R R L e

the filtr atdihydifepyfidine-wihboghmide), hyﬂmﬂmﬁetsallaf ford

”1\]/%9“[;&9'@@%}00 oo Osxgm@%m S 012150 8%t 1 eq) was added

8.49-8 | -
Y o@&m&ﬁ%ﬂ-@-& g&fz?l-ﬂ-%x&'l m%ih% yﬁd&h&ﬁ&ﬁaﬂﬁdo) 2

7. 43- 7ﬂu£8‘0phﬁp0)g1}pxco X042 g D36 m,gm i @e@gmgi watey (9,01 mL, 0.51

220 B P8BSl o) NORRS , 0.7

3.0 eq) was added to the homogeneous mncturcandthcreacuonmlxturewas stirred at

25  room temperature for 12 h. The reaction mixture was quenched with 1N aqueous HCl
(1 L) and the resulting solution was extracted with diethyl ether (3 x 5 L),
discarding the organic layer. The aqueous fraction was neutralized with 1N aqueous
NaOH and the resulting solution was extracted with 9/1 CHCl3/MeOH (4 x 10 mL).
The combined organic extracts were dried (Na;S0Oy), filtered and the filtrate was

30  concentrated in vacuo. The residue was purified by flash chromatography (SiO,
eluting 0-3% MeOH in CHCls) and the appropriate fractions were concentrated in
vacuo. The free base was dissolved in THF, cooled to 0°C and the homogeneous
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O\ I OO 1 10 HZN N N-(4-Fl norobenzyl)

N{ 4- (2- am nopyri di n-4-yl oxy) - 3-fl uor ophenyl ) cycl opr opa
ne- 1, 1-dicarboxamde HO 1H\ 1A 10 15 A

1- ((4- 1l uor obenzyl ) car banoyl ) cycl opr opanecar boxyl i c
acid [00494] To a solution of

1,1- cyclopropanecarboxylic acid (Al drich, 390 ng, ‘3.0

Engoldf?z %‘%@%% @Fﬁrﬂl n&a%rﬁgo mn at was

C th Ivﬁtﬁmbd Mbﬂhltﬁﬂpc&ﬁuﬂl&nﬂénu‘a&dﬁn mb)mdvﬂm residiedritugated with

(e e L, e o e
4 f' U%%G&Mg?ed eﬁwaﬂfa'rfélsaﬁﬁ{m@aﬂsm}))smmﬂbﬁ 1H),

The reaction m xture was stirred
o @ f<ﬂ4928 A1 (nali 1HDt $39-Ri401{me 1 H); (8.37 %I R 1FDH00-810P (ahaH) 7.54-

o P AR 10y et e

f or med HypS3Z (3, 2Ky HRMBEST) mm: 4491428, Founyl: 4483406.
MS(ES17 mz 238.24 (Mt Hr. 25 - 268 O\ | OO HZN 1
N O B)

N- (4- Fl uor obenzyl ) N- (4-( 2- carmﬁeml di n- 4-yl oxy) - 3-
fl uor ophenyl ) cycl opr opane-1, 1-di car boxam de [00495] To

a solution of 4-(4-am no-2-fluorophenoxy) pd rhani de
(Conpound B' 5 of ExanmpLe 24, H9 Mg, {}.2 ) in DWF
(2 niL) at room tenperatur dey” 1-
((4-fluorobenzyl)car barmx | ops op@necar boxylic acid

(47 nmy, 0.2 mmol ), HATU 5(Perseptive Biosystem 114

ng, 0.3 mmol), and DI 2 nm,1.1 mol). The

reaction mixture was stfircpd at rtfor 2 h, and then

qugnched by addi ng #4;
N-(4-Fluorobenzyl)-N-(4-(2-aminopyridin-4-yloxy)-3-fluorophenyl)cyclopropane-

1,1-dicarboxamide

E
o XY
0 o

15 A)  1-((4-Fluorobenzylcarbamoyl)cyclopropanecarboxylic acid
[00494] To a solution of 1,1-cyclopropanecarboxylic acid (Aldrich, 390 mg, 3.0
mmol) in THF (5 mL) at 0 °C was added triethylamine (0.42 mL, 3.0 mmol). After
stirring for 30 min at 0 °C, thionyl chloride (0.219 mL, 3.0 mmol) was added to the
reaction mixture. The mixture was stirred at 0 °C for an additional 30 min and a

20  solution of 4-fluorobenzylamine (Aldrich, 375 mg, 3.0 mmol) in THF (2 mL) was
added. The reaction mixture was stirred at 0 °C for 2 h, diluted with ethyl acetate (100
mL) and extracted with 1 N NaOH (10 mL). The aqueous phase was acidified with 1
N HCl to pH 1-2. The solid which formed was collected by filtration (343 mg, 48%).
MS(EST") m/z 238.24 M+ H)".

25
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met hanol . The reaction m xture was purified by prep.
HPLC. The desired fractions 10 were conbi ned,
neutralized with aq. K2HPO4, and concentrated in
vacuo. The solid which formed was col |l ected by
filtration (29 ng, 31%. 'H NVR (DMSO-d6) 810.78 (hr
s, 111), 8.53 (d, 111, J= 5.5 Hz), 8.47 (t, 1H, J= 5.5
Hz), 8.11(s, 1H), 7.88 (dd, 1H, J= 13 2, 2.3 Hz)g 7.70

(s, 1H), 7.47 (d, 1H, J—92Hz) ﬁ —92
Hz), 7.34-7.29 (m 311),F ,

Hz), 7.13 (t, 211, J= 8. 8 i 15 211, J— 5 5
Hz), 137 (d, 41!, J=10.6 )3 (E%P) Omz 467.12 (M+

H* O

N- (4- Fl uor obenzyl ) - N- (4-f( 2ami nopyri di n- 4- yl oxy) - 3-

f1 uorophenyl)cycl opi;@ 1 1- di ear bozam de [ 00496] To
a solution
of N-(4-fl uorobenzyl) N2 { 4- (2-car banoyl pyri di n- 4- yl oxy)

-3- 20g§lu &ﬁ?{} 3 dinl e (25
nmg, 0.0 mml) i n DVF WE at roomterrp;mglt%?r,g was

added pyri cﬂwﬁmymdﬂmpm&{,b—dlmqmﬂﬁ

s, SO A S be L BLBEO Rl i Bt Componna

fors 2 bEExangld Tion9 aige02hedolyin Iaummgnla attoonf temptiatimovas added 1-

dos r ol ERBRPrE TR DR IPBREeoneb oyl $a (405,41 Fieoh, HATU

ag. K2pe eg#]u\%q;lgﬁrgﬁeﬁlaiﬁﬂm 3613 el dIR GhEDTRA 102 BI111¥/1 mmol). The
acet at e organi ¢ extracts were dried over SO4
and coreeetionmixtue was stisced ot 1t for b, and thge quanshed b 4 mL of

S el SHBLdon YRS el pERER bR BPEC, e deot ractios
(210 rrgweﬁ%i)abmsd,meuimlized smhlaq K HIRadoBentiéled 1 67c¢87. The solid
&6 o yhich g en <ﬁe§m§@y;iwwggswgwwwo.d@am—,s

7.13 1 :
I (((jtbrilfl-b 8§3‘(c§ 1& b'é)&s 1?/:5)2946@,, }Tlia,zj-iggﬂ{z? ﬂiﬁ@ 1K), 7.88 (4,

- 270 1H,CeA. ?Az 1H2h7d&@d@ﬁd7 ﬁ'b(}i, tY, Fo o ta, % 38 (1, ILF‘L J=9.2Hz),
R3 2 373h%5 50l ais 70001, SN £5.%.8 Bz), 7.13 @, 2H, J= 8.8 Hz), 430 (4,

15 2H,J=5.5Hz), 1.37(d, 4H, J = 10.6 Hz); MS(EST") m/z 467.12 (M + H)".

C)  N-(4-Fluorobenzyl)-N-(4-(2-aminopyridin-4-yloxy)-3-
fluorophenyl)cyclopropane-1,I-dicarboxamide
[00496] To a solution of N-(4-fluorcbenzyl)-N-(4-(2-carbamoylpyridin-4-yloxy)-3-
20  fluorophenyl)cyclopropane-1,1-dicarboxamide (25 mg, 0.05 mmol) in DMF (1 mL) at
room temperature was added pyridine (0.2 mL), water (0.1 mL), and
[bis(trifluoroacetoxyl)-iodo]benzene {Aldrich, 34 mg, 0.08 mmol). The reaction
mixture was stirred at rt for 2 h, and then quenched by adding 2 mL of methanol. The
reaction mixture was purified by prep. HPLC. The desired fractions were combined,
25  neutralized with aq. KoHPOy, concentrated and extracted with ethyl acetate. The
organic extracts were dried over MgSQ; and concentrated in vacuo. The residue was
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Wi W At AIll or an enantioner, diasteseoner,
hydrate, solvate or pharnaceutically acceptable salt
t hereof wherein: R is H alkyl, substituted al kyl,
cycl oal kyl, substituted cycl oal kyl, aryl ai kyl,
substituted arylal kyl, aryl, substituted aryl,

al kenyl, substituted al kenyl, al kynyl, substituted

ﬁlsi( gp;@@@hﬁdﬁ%ﬂﬂ“ﬁﬁ%w% 24&9 B’gﬁm{m‘w dryness to give the

het er Qﬁl@)ébﬁb#ddnd (@pﬂgtm@taea me@mﬁr‘y{mmmso-ds) & 10.87 (brs,

het er ocycl oal k substi tuted heteroc | kyl ;

each i %44 e’rrd@ﬂtﬂz), 7191 HalBgeno-6 8z 8 1H,grzs13.2 Hz), 7.37-
NR6R?, Yilog (@Y1, 98! KY'Hz), 1.38 (d, 4H, /=222
substltuég%%ﬂ%cloa aryﬁk Egstltuted ary? @

hetSeadd)ydisS h&tﬂﬁ%léﬂMﬁdﬂeroaryl het er ocycl o,
substituted heterocycl o, aryal kyl, substi t ut ed
aryl al kyl , heterocycl oal kyl, or substi t ut ed
heterocycloal kyl; Bis O NR?, NRSCH2, S, SO SOB, or
CROR10; Vis NR" or-(CR37R)- provided that when VR' is
N, R is an alkyl or cycloalkyl; Wis C Xis C
Wand X are each independently Cor N, Y is selected
fromQ S, and NRI2; Zis -CRi 3Ri 4-, or
{CRI 3Rt hi NR15-; |isQo2;

ni s& o4i f WandXar ebot hC, &t 03i f oneof Xor W sN, andQt 02i f X
and Ware both N, pis 1to 4; R3, R5, R6, R7, Rs, K"
and R15 are independentlyselected fromH, alkyl,
substituted al kyl, al kenyl, substituted al kenyl,

al kynyl , substituted al kynyl, cycloal kyl, -271
substituted cycl oal kyl, aryl, substituted aryl,

het emaryl, substituted heteroaryl,

=270 -



heterocycli o, substituted heterocyclo; Ris selected
fromaryl, substituted aryl, heteroaryl, substituted
het eroaryl, heterocycl oal kyl, and substituted

het er ocycl oal kyl, provided that 5 (a) if R4 is phony!

(1) .Egﬂﬁ§{SUbSt'tUted wi th both hydroay and am do;
and (I *not substituted w th-NRSOZR wherein Ris .
al kyl or aryl; (b) if R4 is pyridyl ,R4 is not
substitute bot h dr.o hoxy; and 10 (c)
|fFM|spr|m% E#mg%W@%&htMedwth =Q

RO and R1 l{e |ndemendently sel ect ed fr H, halaﬁen

al kyl, su u cloal kyl, sub te

cyol oal kyl | u&ﬁ)dTﬁsz‘%ryl het er oa 'LQT)N\W/
substltuted t oaryl Héteaocycloallryl

substituteds etwfocycloalkyl R~ is sele?red FWon1H

al kyl , subs ituted al kyl, alkenyl substituted
alkenyl 1 al kenyll | substltuted al kynyl, CN,

ﬁgygen&ﬁ@%%ﬁ"t ity Z‘g&e%r%w afﬁéhﬁfé“ﬁ@a“f%ﬁme salt

substﬂtuhﬁdhahhenyl al kenyl , substi t ut ed al kenyl ,

o A e oy sl .

ht er omhmﬂhmmlmnmwmwwbwbmwﬂ@@ﬂ alkynyl,

201 | Tpoupeie i speonnst PR ficdebgry el et
o héterony RikyDsubsfntedibeetoatylaligl, heftrotycledllyl, or
R19 are |nde endent | el ected fromH, hal ogen,
NR30 RSpbstitajed %ﬂﬂmﬁ?ﬂﬁy R34R3$, SOBR , al kyl,
each R? is independently H, halogen, cyano, NOz, OR®, NRR’, alkyl,
substitted alkyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl,
suuﬂﬂu&dlmﬁnnmthanxwdo,mﬂmﬁhﬂadhﬂnnchkhaumﬂqtsdmmmnnd
arylalkyl, heterocycloalkyl, or substituted heterocycloalkyl;
B is O, NR?, NR®CH, 8, SO, SO, or CR'R';
V is NR™ or (CR¥R™®),- provided that when VR is N, R" is an alkyl or
cycloalkyl;
W is C;
X is C;
W and X are each independently C or N;
Y is selected from O, S, and NR'%;
Z is -CR¥R, or {CRERMNRY-;
lisOto2;
nis 0 to 4 if W and X are both C, 0 to 3 if one of X or Wis N, and 0 to 2if X
and W are both N; '
pislto4,
R3, RS, RS, R7, R®, R and RY are independently selected from H, alkyl,
substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl,
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substituted al kyl, cycloal kyl, substituted cycl oal kyl,
al kenyl, substituted al kenyl, - 272 al kynyl,
substituted al kynyl, -(.N, aryl, substituted aryl,
heteroaryl, substituted heteroaryl, heterocycloal kyl,
or substituted heterocycl oal kyl; Rao, Rai, R K33,
R3a, R35, and R3' are independently selected fromH,
al kyl, substituted al kyl, al kenyl, substituted

al kenyl , al kynyl, substituted al kynyl, cycl oal kyl,

subst sﬁbstr&ﬁed?cyéabﬂaﬂ.!@yjd, suBétiﬁit&d’&?I B&&&Shryl, 8dbétituted heteroaryl,

subst | t.ut ed ar het er oa substituted heter oaryl,
heterb %@P’F"M‘F °¥’Fi‘f'erocycl o,
het er ocycl Raismwe@mmmam SoR¥A ABkEMd hAdGary,

R37and K38 are each independentI}/ , hal ogen, or
al kyl apbivheiteed oalkyl previded thaher ei n Rr

I s5a subst(ag ut §iR Gk héﬁppubstltut ed phenyl, a
substituted or unsuagtltuted ad to 4 al kyI or a

sEbst i tut eddor @ unsBbismpt wbssitutat with batl hygrokypaidiepido; 8nd
7
1uor ophenyl , & ubs?“? ﬁ%@%ﬁ%@ﬂg%@kmmmm

cycl opent yb) 4if RtiepyridyipR s dotsubstitotedeyith both ibgdroxy and methoxy;
wherein R2 is C to C4 alkyl, halogen, or haioalkyl.
5. The“conpound according to claiml|l wherein R4 is

ot i (cj)nlal | Yc) suiﬁt‘hdpyheﬂdlmhaﬂwmtﬁm'ﬂmpopyri gyl
pyridyl - N razo 0 yrr0| . The
conpound Jg)éﬂsgwﬂg‘y‘f‘%l’ﬁ?déwﬁ agen, aficrh, sebstited
Wi t h alleY,@96loal RASutéd cyblBalfefl, ains lﬂﬂ%@%ﬂmﬂ, -substituted
Th Sorrpound accordl n% to cI alm | V\,herel n @]
oaikylis - CRu&4 or

NR15 wh

erﬂ%?&&xﬁ%ﬁx aﬂiﬂr Imvﬁgq’el g xl,subgtzlﬁtedﬁﬂcenyl,

The conpound accordi ng to clarm I's an

dpt | @Hrmlysubmalm&mymma@m pyrimdine. 9. The
conmpound gax i n subgt it
o Bk, R B bl dially S Hfif@ Mﬁﬁﬁmﬁﬁ
het emydwl,mbmmﬁmg@mmﬂﬁﬁ@a d
a?éq&mB4 R %hi. E g % Ri% %gﬂ,g%l R?E R43[|an R44Llkyl

substituted heterocycloalkyl or taken together to form a carbocyclic or heterocyclic
20 ring of 3 fo 8 atoms;

A is:

v

R‘ls N Rtn

]
RY N/ Rt

~ wherein
DisSorO;
25 misQto6;
RIG Rl'l' R“ RrY? ‘are indepandmﬂy _
selected from H, halogen, NR*R*, OR®, CO;R®, CONR*R*, SO,R, alky],
substituted alkyl, cycloalkyl, substituted cycloalkyl, alkenyl, substituted alkenyl,
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i ndependently H, |ower alkyl, substituted | ower alkyl,
hydr oxyal kyl , am noal k yl, cycloal kyl, substituted
cycl oal kyl, heterocycl oal kyl, substituted

het erocycl oal kyl, cycl oal kenyl, substituted
cycl oal kenyl, aryl, substituted aryl, heteroaryl,
substituted 10 heteroaryl, or NR43R44 form

ahet erocycl oal kyl . 10. The conpound according to claim
7 wherein Ais a pyridine substituted wth NRALIR4Z,

o M A O SRR o Bt

R46 amemabaﬁhwuhmﬂmm@wak&ﬁkmnwaa
cycl oal kyl , het erocycl oal ky C(O R47 NR39COR40

aryl, or RRPRFRY,R4RY, M"@W@W&W@@@H,aﬂ%

| ai | Sulsl 'dﬂﬁh d
\(I:VI ?Ih Jsgr oxXY, %Mya@ [tégrf%}ggﬁ %%’am n{c?)!gdl P lcyoloalky,
am naﬂismeﬂwdmlkyhmlkohmnﬂr wlahﬂ)yﬁtmﬁ&@ryn Beterppey], substituted

cacnBRa BT, et P At RyfoSinlosBaP o el

phenuétemﬁrcld@k?gyﬁd and R39 is H and R4O |s met hyl ,

cycl oai kyl eter | 0 e conpound
accor di ngRE{If b \}%%P"e'\%ﬂt{)yéi ?2‘4 re H and

Ras and R46are each cycl ohexene, azetidi ne,
pi per azi ne, eri di ne pyrrol i di ne R 1r| di
opt| onal 1% su pempouad ggop Wg?‘l‘?’fl fed or

qunsgﬂs\ﬁg&f&i#ﬂehﬁ d's,%bs&nﬂgi 'iﬁslﬁ)%mea t@@%ﬂ'&%sﬁ@sﬁtutedor
clalm he pyridine Is subst@?tuted 30 with a

phemuisubstibnied Cxfp Gs ayeldalkyl. subst i t ut ed wi t h CONH2,

met hyl , aminoethyl, hydroxyethyl, -CONHCH2CHZNHCH3,

or CH2C(]\IH2 pyridi ne, or piperazine. - 274 15. The

conpound 3accomMié egngoendicaonding W\ﬂm}‘,whﬁemsk py Baaroplieny,

substtyuted wt 40r CO2R40. 16. The
n‘p%‘bﬂﬂmﬁgm{-] l\“Igﬁ‘Y Pfa?Ym erein Rot and R42 are

H or 5 nethyl and R39 and R40 are independently H or

al kyL 17. The conpound accordln to C Vi h
formula 1: Theeompord “%QMWL i 80 ah3f
halogen, or haloalkyl.

5.  The compound according to claim 1 wherein R* is optionally
substituted phenyl, pyridinone, pyridyl, pyridyl-N-oxide, pyrazolyl, or pyrrolidyl.

6.  The compound according to claim 5 wherein R*is substituted with
oxygen, phenyl, C; to Cy alkyl, or halogen.

7. The compound according to claim 1 whezein B is O, NHCH, CH, or -
CH(OH); Y is O or § and Z is ~CR™R™ or -NR"* wherein R", R*, and R arc each H.
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Y _ OO Alu wherein 10 Rt is optionally

substituted phenyl or alkyl; Zis NHor NCH3 ; R2 is

F, d, CH3 or CF3; R3is H andY is Oor s. 18. The
conpound according to claim 17 wherein R3is C3 to C7
cycl oai kyl, substituted or wrubstituded phenyl, or
-{CH2J, R50 wherein nis 1to 3, It" is g 15
substituted or unsubstituted phenyl, am no, ami do, CN,
-C(O2H, or -C(O2CH3, 19. The conpound according to
claim1l havipg Formula W IR2)n ~ 1 O O A N wherein

Rz is halo of H s cpmpeyndperordingspclaim A whyrein b it dntoptionally

phenyl , sqyatiuRa &mg,ﬂ;,yﬁhbmdt uted pyrazole, or
optionally subsfituted pyridyl or an optionally
substituted pyridinone or a pyridine-Noxide; and A

is optionally su i ] o .

accordin toy'cl aibliinﬁ"fg]H eggél@hf%yt?gﬁ%@%ﬁg?%?%twﬂkﬂ,

subs#$i t atkenyl,plkynyli edopen, eycloaliy, hiettiaogolddliyk i-NRPCORPY SNR¥PC(O),RY,

21. A pF wﬁb 0 ht3,00  cONDIss a0 & Leradeuiiaal |y

ef fecti \I}éei anboﬁnmﬁh?l{coﬂ%%ﬁﬁ a cllgi’.#g'?b’ﬁ? nfie

and a pi:depmmrl_ SrH:hiv*eyf ?llkﬂp@bétatt&e' B 10w619d1| Kyl\l7_€!jydr02?a13 Rkye; aminoalkyl,

conmpou ncyc{%%ﬂ gubtsgt%ted %yclgamyﬂ %eter%gy%oaﬂqu, substituted heterocycloalkyl,
cycloalkenyl, substituted cycloalkenyl, aryl, substituted aryl, heteroaryl, substituted

10  heteroaryl, or -NR*R* form a heterocycloalkyl.

10.  The compound according to claim 7 wherein A is a pyridine substituted
with -NRYR*, .NR¥*COR*, -C(O)NR*R*, halogen, C; to Cs alkyl,
-C=C-R"¥, -C=C-R™¥, aryl, or heteroaryl wherein R** and R* are alkyl, hydroxyalkyl,
15  aminoalkyl, cycloalkyl, heterocycloalkyl, -C(O)RY, NR¥*COR™, ary], ot heteroaryl.

11.  The compound according to cleim 10 wherein said C; to Cy alkyl is
substituted with hydroxy, hydroxyalkylamino, alkylamino, aminoalkylamino, or

heteroarylalkyl.
20
12.  The compound according to claim 8 wherein R*! and R* are each
independently, H, methyl, ethy}, propyl, butyl, phenyl, or benzyl and R* is H and R*
is methyl, cycloalkyl, or heterocycloalkyl.
25 13.  The compound according to claim 8 wherein R* and R* are H and R*®

and R*are each cyclohexene, azetidine, piperazine, piperidine, pyrrolidine, or
pyridine, optionally substituted with C; to C4 alkyl, -CHoNHa, -NHy, or pyrrolidine.

14, The compound according to claim 8 wherein the pyridine is substituted
30 with a phenyl group, optionally substituted with CONH,, methyl, aminosthyl,

hydroxyethyl, -CONHCH,CH;NHCHj3, or CH;CONHS;; pyridine, or piperazine.
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(RZI" 4 \'1 N /R OAIV - 276 wherein Ais R23
RR9 ie RI'"NRu :xr25 :5c:R m$ N N R~ wherein
R16, R7, R18, R9, R20, R21, Rrz, R, R24, Res, R26
and R27 are independently selected fromH, hal ogen,
NR30R', ORE, CO2R33, CONR34R35, SO2RM al kyl,
substituted al kyl, cycloal kyl, substituted cycl oal kyl,
al kenyl , substituted al kenyl, alkynyl, substituted

al kynyl, - CN, aryl substltuted aryl; heteroaryl,

subst it utléd mvmdwmummwnwmmtsmme
subshbdigiEs! 8 and R29 are
|ndependently s ?@%ybﬂﬂﬁg1kyl substituted

al kyl , cycloalkyl substltuted cycloa&yl aryl
substituted a or taken ether to form

car bocycltllgc 0 %%“&PBE@ §W3t R'fre Hor
5s iyl atid RF? anRR* die Hde, de:ﬁ)ﬂfioxoeﬂk} onal |y

substituted phenyl, optlonally substituted pyrazol e,
or optionally substltuted pyridyl, pyridinone, or

pyri di ney- OX¥hcomiporrd'according to claim 1 having the forraula IT:

"3, R
N YOy
Y 0

0 x .

A
) i

wherein
10 R' is optionally substituted phenyl or alkyl; Z is NH or NCH; :R%isF, O,

CH; or CF3, R isH; andYisOor .
18. . The compound according to claim 17 wherein R'is Cs to C; cycloalkyl,
substituted or unsubstituted phenyl, or (CHy)p-R*® wherein nis 1to 3, R is H,

15  substituted or unsubstituted phenyl, amino, amido, CN, -C(O),H, or ~C(0O)%CH;,

- 19. The compound according to claim 1 having Formula IV:

R -
- R
< T

?\

A v

wherein R? is halo or H;R}is Hi R'is optionally substituted phenyl, optionally .
20 substituted pyrazole, or optionally substituted pyridyl or an optionally substituted
pyridinone or a pyridine-N-oxide; and A is optionally substituted pyridyl.

'20.  The compound according to claim 19 wherein R* is an optionally
substituted pyridinone or a pyridine-N-oxide.
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21. A pharmaceutical composition comprising a therapeutically effective
amount of a compound according to claim 1 and a pharmaceutically acceptable

carrier.

22. A compound having the following Formula IV:

®a ﬁs »
\ o
7
A

v
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wherein A is

S . U (V¥ oy Ra Rzg
R{f\I R RZ__A, " R23 A R25 5
f I | R4 [ ™3
i A ree N N e

wherein

R'S R R R',RY, R%, RZ, RZ, R% R%, R and RY are
independently selected from H, halogen, NR*R”, OR®, CO,R™, CONR*R?, SO.R*,
alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, alkenyl, substituted alkenyl,
alkynyl, substituted alkynyl, -CN, aryl, substituted aryl, heteroaryl, substituted heteroaryl,,
heterocycloalkyl, or substituted heterocycloalkyl;

R and R® dre independently selected from H, alkyl, substituted alkyl,
cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, or taken together to form a
carbocyclic or heterocyclic ring of 3 to 8 atoms;

R?is halo or H;

R?is H; and

R* is optionally substituted phenyl, optionally substituted pyrazole, or optionally
substituted pyridyl, pyridinone, or pyridine-N-oxide.
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