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(prefeemdal y refrigerated) in a water cooler and nore
particularly to an i nproved nmethod and apparatus for
sanitizing water that is to be dispensed froma water

cool er of the type Fﬁﬁgﬂ gﬁ?ﬁg&mf.mone or nore
spigots froma reser H%@F i s hidden
i [0802{e t MBiciabémivh.reliRR kEcahFOURAY ﬁfa@inlﬁb‘ip@ﬁ tp?cﬁtei‘ﬁ%?ﬂo@ﬁ% kinase
type water dispensers in use today. One of
activity of growth factor receptors such as c-Met, thereby making them useful as anti-
cancer agents. The pharmaceutical compositions that comprise these compounds are
also useful in the treatment of diseases, other than cancer, which are associated with
signal transduction pathways operating through growth factor and anti-angiogenesis

receptors such as c-Met.

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

as described below that are useful in the treatment of cancer.

Ry R3), R
/}/Y Y Y R /\E\\TNTR
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I |
A A

or an enantiomer, diastereomer, hydrate, solvate or pharmaceutically acceptable salt
thereof wherein:

R'isH, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, arylalkyl,
substituted arylalkyl, aryl, substituted aryl, alkenyl, substituted alkenyl, alkynyl,
substituted alkynyl, heteroaryl, substituted heteroaryl, heterocyclo, substituted
heterocyclo, heteroarylalkyl, substituted heteroarylalkyl, heterocycloalkyl, or
substituted heterocycloalkyl;
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nost common types of such water dispensers is a floor
st andi ng cabi net having an open top that receives a

wo acogetiseverted bottle. The bottle is typical | BCDUSH®05/014120

plastic or glass material having a constricted neck.
The bottle is turned upside down and placed on the top

of t hecacla B iseindstichtierttlyer ] eddpenf cylahe, 008, IOR’, BrtRiding,

o.a water filled reservoir sothat the water seeks

.Sel stified pHoyb (cyslaalk e subsgBiebeviclagdvyl, rﬂgylu@é)StlmeraIMh beteroaryl,

ot e i.d l.evel
R Hrc bR SBIAE Sy AR R och s kMoo
ca&ylam;gl heﬁetdcsaclaﬁlky&ltl bpiubtsuﬂmedmt@bc;fcldm@ylf romthe
bottl e and bupbl enter the bottle ntil pressure has

equal iB&d; Nlﬁvéﬂ% Edlob % 80 SOppe GRIREN; di spensers are
I d £ i t
ol senhui RV SICR IRETRRGLTS tft vag Rt Rudt O e o

diyslpelkgler s have an outer cab| net that contains a
reservoir or water supply. These other types of water
di sper1\¥é‘ﬂ§>4ﬁ9|eﬁ@llad@mdﬂéb’(EncNude one type that
stores, C&g S 12as three or five gallon)
at the omo > A punp transfers water

from tag CRP@\é“ b@t.r(CR13Ré4 mNrgisreservoir. At the

reservoir, the water is typl cally refrigerated.
Anot héﬁSQSm% of water dispenser si rrply connects a

to-a PasRbi % e ite Skl e adfre 1R Sl imicaogo 2 irx

fah@waﬁéadoy@Nor ot her water | evel controller can be
provi ded to insure that the reservoir is al ways filled
wi t h mes éto hut does not overfl ow Water that is

transfar e f £ Oomsci 11y er, ter or anot her
sourcé t 6*ef{f’ : 1@6‘\3@{1 BIEeHB %eg I’(ﬂﬁ’éﬁlleéﬁgﬁ@%ﬁealkﬂ

b@ésﬁﬁn&d ﬁﬁﬂ”hlk&x%@ stu%sﬁtti{%draﬂgeﬁgly Qlkgﬁll%dbsﬁ{utémgﬁﬁ YRERalkyl,

wat er di spensers that e hets t
hld&ﬁéumbc}@loaﬂwﬂ eir)diamé]stmhltesim}nls hagroaml,gpmbstmwdtﬂee:roaryl

B 3RS gl ogs Sy ote, 2re tveteal v
Eg L . 5?#3 Eg)%gf’féé&f@%‘?ﬁ rﬁbﬁ?(ﬁ%ﬁ\%ﬁ;{l gl?e??rghtgg t%gﬁsec n?t]c(ti ﬁ%tet%aryl
heterocycloalkyl, and substltuted heterocycloalkyl, provided that

(a)  ifR*is phenyl

@A) R* is not substituted with both hydroxy and amido; and
(i)  Risnot substituted with -NRSO,R- wherein R is alkyl or aryl;

(b) if R*is pyridyl ,R* is not substituted with both hydroxy and methoxy;
and

(c) if R*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;

R™ is selected from H, alkyl, substituted alkyl, alkenyl, substituted alkenyl,
alkynyl, substituted alkynyl, CN, NO, or SO,NH;;
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di spensed when coins are fed to the nmachine. One of
the problenms with cabinet style water dispensers is

w0 bas/ 10861 eansi ng the reservoir fromtine to PCHES2005/014120

Because the reservoir is not air tight, it breathes
allomnn% bacteria to enter the reservoir over a period

of ti e’ ARt @8 eudepbrdenaly Solédi®l £l IV, 160sYea] 41RA, Witkhivked
the confines of the cabi net and are not eaS|I

e sdkenyhrubditeias alreny), dlynsilirsubstituted eHgmyls eyoé,oalbdr substituted

[ t IS ense addi tion.to

SPURHASH aPT b SitB Bt REREAT SR O R bisabh dB P Getoatiot,
tshbﬁﬁ@tle& @8tefocyAlhIRT] HtalkAGbLithed 1@ RSP E&TBocy¥RS br Riterocyclic
these bottles are transported on trucks where the

peafSstoradomgposed to outside air. They are handl ed
by op ar oy r.ab the bottle at the
neck, [%;Seseveé:Fey?l Ooll?f)x‘g?f@ géllb(g\“?ge that communi cates
mnth thgvopen reservgiy during use,,Unfortunately,

gfl 4 oconyi nge every %grs n that handl e& =
thes s to mel r uently ep
I'n orddr tio properly saniti ze such aywat er Rﬂ?-ﬁ)eiseﬁ*«f‘y
or cR6l &, Rife usk mlet R&ar ef BF“IchI ean the nd¥ck gf

bottle prior to conbining the bottle with the

#et. Further, the user should drain and sanitize
the rgsaryglb. fromtinme to tine. The cl eansi ng of the
reservolr in such a water dispenser is a tine

consum s fr@®j ect that |s typically not performed at

| ) ots that
o7 ovi 056 Toh koA, nb %%iﬁﬂﬁg'maébgng@e S{démdenﬂy
11
R B Ay Va0 AT O anh Ry  CPREF o, B0t

@ﬁbsmnecaamcpabyaaamylombtqh@tdd&gm)all@atau&ﬁﬂr &i‘t%tlﬁﬁ&iﬁlkenyl
I ndi vi dual s have al so been known to drink directl

ehoRyl pebstipitesbalkymyhe £0F, 6y, substitited ard nhasgroamyb substijoed

t r voi houl d, be routine
%&e%a%it%m B%rl%c f&?@%@“&#ﬁ‘ﬁ%‘?"é@ g@y]gubbl e reactor
met ho®?f andRE dre ﬁfd@lsénqeﬂtgl ¥R EedOtorat, Ak sthumted alkyl,
abbrevi ated water colums to diffused oZone |evels

suelpakele subsiitutesl eyickoalkyb @tyl, substituted aryl, or taken together to form a

carbocyclic or heterocyclic ring of 3 to 8 atoms;

R R R32 R R* R and R are independently selected from H, alkyl,
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.

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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m croorganisns in brief tinme periods can be difficult
to achi eve. An ozone generator can be used as the

waeowsae7seof ozone. The ozone generator can i ncl BCBEUS2005/014120

air punp as a source of oxygen for generating ozone.

The air punp preferably includes a mcrobial filter to
000  c die derin’atityd” heteidialdne e s pa obalduﬁ@ggré@vﬁfeﬁ £

t he generated ogzqne into the water reservoir. Various
(HORGYALETE %ﬁ%‘&% (b5 Hwcapprkderiyeh Bica poraping: o Irtefdwatbon

f [ SUGIEnL ' [ .
t%%ggpglt% ?Jérlg%l&f:%nduct I@‘\%I ?%?er{aé]ﬁ?%gfé er : g%g? ac?%l%{}lls%rf”&%s having
(feorg 1, to Whrettvaratans.i Ar atkiyhgrobpés diospidalhiRtitdd Aeighas
aﬁshield foE m crobes trapped in the ice ring).

Arghed AbFelic spiurajed ngspdartiop seum oy stepps pay be gubstituted at

j r 0 f pRl.i es), ¢

SRR oTemABirh R, KEAPIT eos SRl P Rl 3l

| grongt Balsontfessd mwak 4 Feaachéd dikyi @oapt. YExdohplBry alkyl groups include
aints for operation of the ozone generator an

t : ¢
 RYRYs@hk BFPPY IbBrorbar T lobuRy doPhaehy, Hemyl, sohexyl,

[ i r I n.ice ring.c for
R s e S S T e
tdodeoydsmtl vl like. esadmpiary isaistiticnts iSANIS BfitiRe ASt [t 18 RE or
prote%ti on_for mcrobes contained in the ice ring when

d3R et the fBlowWineareunssallyl woﬂclmélqﬂelmTqroaoaHAﬂ,t —é_rN,imruyl,

j artla ,
TR B8 oD L CF e ety {ERhat sRa R RS mdionn.
%ﬂ%&?{ﬂlﬁﬁﬂﬁo}aﬁl&ﬁ%ﬁ%@f —\(95@%{, AIHRI ¢ yzc(%@éi{t Sntho gqrhamoyl

wat ers contain I hgs of " bromat es canh caus
ENICOMR - oFROCERINR-)| mea C—NPE@NHE—?lof thﬁogqléSEﬂ oping a
ator, and diffuser containing exibility
3@‘8’35 di ngh% Wém? ?{lﬁwf hereinene g pathoAEnetheroirow tafers to a
, A\t ti.m [y, an uration
A90863 86 adRLO U6 bl Tl AIRMS AR AU ALLAH, soms
laind ki lnggt ohe carbers tondairlsdh doplelntly AIREF] Efoubs Maf ialkgDe

Furt.herpore, there is a need for )
sgbstl‘rute at any available point of attachment. Exemplary substituents for alkenyl

i

groups include those listed above for alkyl groups.

[0007] The term “alkynyl” herein alone or as part of another group refers to a
hydrocarbon radical straight, branched 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.

[0008] The numbers in the subscript after the symbol "C" define the number of
carbon atoms a particular group can contain. For example "C\.¢ 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, "Ci.¢
alkyl" can also refer to Cy.¢ alkylene which bridges two groups; examples include
propane-1,3-diyl, butane-1,4-diyl, 2-methyl-butane-1,4-diyl, etc. "Ca.4 alkenyl" means
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addressi ng water containing bromates. Additionally,
there is a need for addressing different types of
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a preferred enbodi nent the nethod and apparatus is

directed to an econom cal neans of overcom ng eachof

t ah@crefléﬁ 0P bt catio dhRAES £ o %@%ne%&%%ﬂo@ﬂ double bond,
disinfecting capacity. It is concerned wth

opdi v gtfraom v teesix harboi atomsn emmles laghldﬁathenbfl propenyl,

PO LGN DB e PR ARG DERorgy DPRerE B 08 sonest,
Si)9afoenfI0 APALE ?éfer telcgfg I@Rasyi &Mcﬁ%ﬁﬂgéyt@@%@mﬁ Slamples

sanitizing many of th shapes and sizes of wate
dinsjpde sthyene-i, 2udigl (vagdgne), 'Elame‘;hybzémtenﬁfi\fédt}ﬂ ci?ﬁhmse 1,6-diyl,
prov es ani roved sel f sanitizing, water. enser
: Vet astaiehuahsencned Cfbrier e g ok £ Brlast ope
v [
ita?@%% [¥Fip [ee&ﬁ]ﬁ id 5}?%5 ke sivRbfon GRIH QRS {)lé’h e

taln hove eatures of this I'nvention

sdsthywyl,qmdpydlglsdmtybykjmhxbh@@mglre pointed out in the
annexed cl ai nms, the |nvent|on i s not |ntend dto

| MOHP?]ed tTétett%@ ‘Guelqpikal”dseedn piogg or & pEkolAng ESWUBflS a species
{
CHURIRh b b 09 BN SRm et St R

adelibid ternge Betvwett bRADOD BiTEsa ITndmﬁlﬁt@itduﬁ fmfm 1 e 4 dimgs.cBxemplary
illustrated and in its_operation nag be made wi t hout

d&rsap& inplyde ﬁymonﬂycwl@m%wd@ﬁﬁw cytloheyyl, gananyl, ete.
qg%ﬂqq 'Irﬁg Sﬂge%ﬁst%teh '3? %ﬁl? ggfﬁ of tltatchﬁlght Hxemplary

'S expres
ﬁibbtﬁﬂu@r@tls 1ncﬂ[de 028 9E Rior@bf the ﬁﬂlo&ﬁn@@!‘d\zﬂﬁgﬁaﬁg@n CﬁtﬂWaﬂl §sBr, or
constitute art of this speC|f|cat|on and i ncl ude

ek dpiraxyl, aikaenit aming. pile, Fysperhicbilkylfierodapy pethe

%%@ U;gﬁ%ﬁﬁglegﬁ§§ fﬁmﬁﬁgl%bu rgaﬁgg{ge?egarding t he

LIOUILOW, aTheiins "amdik@r ordul@ithidn hedeirdAOMEoIR MRt f@lother group
and/or air supplied. In a preferred
denote an alkyl group as described above bonded through an oxygen linkage (-O-) or a

sulfur linkage (-S-), respectively.

[0011]  The term "alkyloxycarbonyl" herein alone or as part of another group
denotes an alkoxy group bonded through a carbonyl group. An alkoxycarbonyl radical
is represeﬁted by the formula: -C(O)OR, where the R group is a straight or branched
C1.¢ alkyl group, cycloalkyl, aryl, or heteroaryl.

[0012] The term "alkylcarbonyl" herein alone or as part of another group refers to
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 "aryl" herein alone or as part of another group refers to
monocyclic or bicyclic aromatic rings, e.g. phenyl, substituted phenyl and the like, as
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

-5-



10

15

20

25

30

enbodi ment the generator is programmble regarding
m cr obes whi ch naybe trapped in ice rings and/ or water

wW@emwsAa11bng bromates. Furthernore in a preferredl/Us2005/014120

enbodi mentthe generator can automatically adjust for
different types of electrical supplies for various
geangs aptiiesn ladiacera sarbBRAERmSOE SGRIBRT hébtoffonEHRA S EMERN-may

Vi TH For a further understandi ng of
t?Pgl\éﬁa]m%?u%amﬁwréa%ﬂ%@%d%&% pewlimited to

[ [ b 0 n
e B DG, Ay gt Akl Rt Y, B,
fadkdnylaxyg taflembmgtyl, aénegicpelbalkgl, mgt, dlerpeylneymbadlkyl S(O),
denote. |l ke l?nents and wherein: Figure 1 is diagram
dﬁlé(%éi r°€§51er i ncorporating one enbodi ment of a

a (0] er.. nEl [ ] . m of . a
o8I rank S E0AMIBK) Sh Bl 3ol ol A8l Goter s
egotes bn aryh guypasdedetibed aive doh@sd thidughag atkyl Srowd, &Niscribed
Vi ew of %he controller of Figure 3; Figure 51s a top

\APRYF-ofnd FEaeRlp Of &t pralkyberopp g g bergylhgrorpa r enot e

' ay; TFi .01 ive view of the E
doaRISY | 15k fehafhind B LRRE RE A St ofStlofler bliio eofops g N
An Samainpemap eptionatly be eibstituted FURdnt Of tid s %QREts, which may be
%enerator' Figure 8 is a perspective view of the punp
i

he w0gr preddiffersit, suohips alleybueyls sytadieylr dkanybalkyRyigbetercryls
SRR R EREL NG el b SRSt Bl LAY S
tibloafkyhZydeoxg£IReI; alkb@yAlGMRARGA. dafboh{orcafok . ThkscOf
E{ﬂgsl’girtgen%s; may be further substituted with a carboxylic acid, any of the alkyl or aryl
substituents set out herein. In some embodiments, the amino groups are substituted
with carboxyl or carbonyl to form N-acyl or N-carbamoyl derivatives

[0017] The term “heteroaryl” herein alone or as part of another group refers to
substituted and unsubstituted aromatic 5 or 6 membered monocyclic groups, 9 or 10
membered bicyclic groups, and 11 to 14 membered tricyclic groups which have at
least one heteroatom (O, S or N) in at least one of the rings. Each ring of the
heteroaryl group containing a heteroatom can contain one or two oxygen or sulfur
atoms and/or from one to four nitrogen atoms provided that the total number of
heteroatoms in each ring is four or less and each ring has at least one carbon atom.
The fused rings completing the bicyclic and tricyclic groups may contain only carbon
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 bicyclic 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
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, thioalkyl, =0, ~CO,H,

-6 -



Figure 11lis a circuit diagramfor one enbodi nent of
progranmabl e controller; Figure 12 is a diagramof a
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Figure 11; Figure 13 is a diagramof the rear of the
circuit board in Figure 11; Figure 14 is a circuit

diegam, Loo %ﬂk}@'—t@&@ﬂkﬁdeplﬁﬁ?p AbAEm fph@flylﬁﬂh?g bREAVRRE

control ler; Fi gure 15°is a diagramof a circuit board

ﬂtenvh@omwgaa&mlsmub@utmd pmioalleyl ldteroryple, éleleztoarylg N R,

e R e R N S e T

ng%llﬂé ] OGRS §h6Rhi daeh bER? ahdERAd falependently selected

PTI (J\I Detai | ed descriptions of one or nore
piremdydegenrdliodi swbatitwtedrakyprandicsieldalih, ef R, and R’ sogethebéorm a
er st owev that the present invention may be

FareE P‘F]h?l}ﬁrf’?%'gghgorns Therefore, specific details
dm@ﬂ;]os e REIHBID nfnB ik hE@r&?yl'g%tﬁfs RRAL&p@ROLy1, pyrazolyl

I'mting, but rather "as a basi’s for the clains and
apyrezmimsb mnatazolgl, lbasgiodylf mazdlﬁarshxaz@lyd;t@azk]yﬂ Ithuadnamlyh e

art to rese |nvent. nin .an i at

sgsg@w?@gp dl{i’é‘i/tﬂ@ b %913'1 PYT@ ePYfaziay Pgﬁﬁ@f&ifpygﬁazmyl
tﬁéhﬂ:@ i ncor porating one enbodi nent of a

progr controll er 200. Water dispenser 10

pjodE9des ]ﬁmmpﬂmy bigdichpadatyligroupainchanindotyd sbénaethiyzelyl,
reservoir fromtinme t Wit h ozone. The apparatus

1oezadipyelsl banzoxgxelzh %QI@OHH?HY#@%“‘JI’@O(}& teteahydrogiognisaling.

bR HenSRAIPAINL, Q26 ran RndiDGI W Rl Dl Ahony,
pEcamiaieg], denzopntingl, cionalige, giinaxatingl, griaksyl, fHrdlbpgridyl,
define an_interface between cabi net 20 and bottle 100.

Brenyeidingd dhydraisoiadglyh étibydpayinglinyl and the like.
[0020] Exemplary tricyclic heteroaryl groups include carbazolyl, benzidolyl,

phenanthrollinyl, acridinyl, phenanthridinyl, xanthenyl and the like.

[0021] The term "heterocyclic ring" herein alone or as part of another group refers
to a stable, saturated, or partially unsaturated monocyclic ring system containing 5 to 7
ring members of carbon atoms and other atoms selected from nitrogen, sulfur and/or
oxygen. Preferably, a heterocyclic ring is a 5 or 6-membered monocyclic ring and
contains one, two, or three heteroatoms selected from nitrogen, oxygen and/or sulfur.
The heterocyclié ring may be optionally substituted which means that the heterocyclic
ring may be substituted at one or more substitutable ring positions by one or more
groups independently selected from alkyl (preferably lower alkyl), alkoxy (preferably
lower alkoxy), nitro, monoalkylamino (preferably a lower alkylamino), dialkylamino
(preferably a di[lower]alkylamino),cyano, halo, ‘haloalkyl (preferably rifluoromethyl),
alkanoyl, aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl, alkyl
amido (preferably lower alkyl amido), alkoxyalkyl (preferably a lower
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.
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avai l abl e bottle, typically of a several gallon vol une
(e.g. five gallons). Bottle 100 can provide a

w@oovstitiset ed bottl ed neck 110 that is placed iPGSI/tis2085014120

open reservoir 15 during use. Bottle neck 110 has an

openi ng for conmunicating with a reservoir 15 at the

| Fitanples oftduck abterveyclzOrindake Rok4slyl Henid@bihylpiRseGhyl,

tohe dispepsed and consuned. \Wen the water |evel 19

i Wﬂﬁ%@@ﬁ%ﬂ Pyaslyl.oyrelieylenyranyli pgazisy; pigerdy merbelinyl and
S r rvoir .15

oy TG d A b e | SHE Bl R TRl Py o

1&irisatr atomired éldobiyh argstenerohtomsdfiRsBdterodyclAnHatresifl 9h ktable
bottomwal | 18. Reservoir 15 can be, for exanpl e,

P&¢1y cylindrically shaped and of a stainless

2@2%&]t or T?l% ?&h‘ll ‘%e@éa% | almear%eéﬁé \ég& S%%ﬁgﬁgn gta?rﬁegeend%plt basis.

op 1or comnmmuni catl ng w

10 houlibé Aged Bt aElEREroSiom Wih BAsataEEvalbeets ESurh&tBlo have
fluctuates slightly as water is dispensed and then

EHPeseaionyio ity thepalencene or nore spigots 90, 92

A, o B LRl BB g B S8 Brptheonhin or fodine

hleRted ol s@vhdidpBRddnhBisi€Xt ends up to and near water
| evel 19, thus renoving anbient tenperature water from

rl8824]voi Whem a funetiangl group isterrhed éprptected frithig nteans that the group
t.hecool.i COi 3 f copoli tem whi.ch incl ydes a .
R 55 Rt SR S b P 282 Bt
%ﬁmg hﬁ&foﬂﬂe%oﬁ@oﬁﬁdscmhi@gﬁg%t idvehfig tIPbhe r%gg?ized from

ecause he'refrlgeratlon COl ar e p03|t|one
tthepiesswt applivation takemeintoodacodr theslevelatf sRi?l inithdatt and with

ekt roonfadt GrfbopRo shethesiiienin T Fehle P g iedenavas in
va}@tg%lsc_@g}hgsiwﬁgy,qqmgmg water if, for exanple, a

flow line 96 were to provided with a heating
d0e2nt . AFosedclmnéinyife tidren Yatient” ahcdnfygsted\wiirm@nshalian species.

lon of the reservoir 15, a cooling systemthat
ﬁﬁ@@desg‘éﬂ grolzeltyafithe éOlﬁP@de @9g0r¢mg to the invention
e ing [ M J QW | ] i N
R AT B LB Bt sl
fohethahesulfonate, maleate, fumarate, and phosphate. Salts which are unsuitable for
pharmaceutical uses but which can be employed, for example, for the isolation or

purification of free compounds I or II, their pharmaceutically acceptable salts, are also

included.

[0027] In general, the instant invention comprises compounds having Formula I or
II:

Oy I
/L\ /lx Y © /L\ /|X 0
I|3 w B w

A A

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

thereof wherein:
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to coils 34 and then to heat exchanger 37 as part of a
system for cooling water in reservoir 15. Power can be

w@e@siidse’ by el ectrical |ines, including an el BCT/USMa$/014120

line 22 provided with plug 24. Water in reservoir 15
can be disinfected by ozone supplied by controller 200

oper abkvlsg@rmgﬁrrtsﬁgsﬁt&e@ 205 JaBLHt QibsBfRed @cman@ﬂ Zarjflﬁlkyl

di agram o ‘ogr ammabl e 6zone generator contr

20DstitBted urdalByl, aryh spbstmpie«lmyilalkﬂnglg/solﬁstlprtqg alkﬁmdbﬂkynyl

trol ler 200, Fi d v | |
o Rieg e gl Peoro b e B o oCHI0 SPTiEd
r}fe&e}ggy ?dé%%egc}o‘arﬁél@%l Eﬁ&ﬂﬁﬁe@hét&oww&b&ﬁld&l@w &f

contr casing 210 o Figure 7 1I's a
pnabstpieteﬂlhemm@'mloaﬂcyhpunp 400 for ozone generator 600.

Figure 8js,a p rsp vi ew of pu 40 ' LNput

{1 1t ereashd’ SeguRa ool i G enscyahe NEr GRY SR

v, - r

A 557 26 i SR S
6Bstithied hetasaridehdtaroaycda substitoed heletaycldDaryalkyl, substituted

General Ly pr ogrammabl e caontrol l er 2 O can conpri se

caxlalgl, i‘f row@slky&f op Agpstipfieshipes hout 220, ozone
gener S5 p nput 280.
Contro Ier can K %r r%‘g%zégy\@kdﬁgital conputer. In

one erniesNREhér -GZRAR Gonoaided tia ooy ¥ie Ny tRris &b Alkglbor
controlled by controller 200 can be injected into
reysbalkalsr 15t hrough a di ffuser 530.

Al ter I Il er can include

cl ockn%%lde#%reg%%gé }%ﬁeﬁtlgr@;btrrr%\fng ozonation, air,

and covps egsted RyalES, acdNR'Y! | er di splay 240 can

i ncl ude ozone j ndi cat qg §42 ;9as or air flow indicator
244, ahis $EWR ‘oror EROIRSENR Tndi cator 246. In one
errbodlln{e@tt a l ow per rreabl lity filter 510 is pl aced
bet ween 8%egenerator 600 and diffuser 530. Filter

510 i s preefoes AW ¥n@K e BEMMEADI0l3 Iynwbi Khorwilid Nabddto 2 if X
gas to flow through but resist flowof liquid (e.qg.,

Iﬁndd\?vcﬁr@vh@fér}f up to a head of 10
pis1to4;

R3, R’ RS, R7 R® R and RY are independently selected from H, alkyl,
substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl,

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

(c) if R*is pyrimidinyl, it is not substituted with =O;

-9.
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25

feet of water. Alternatively, between 3 to 10 feet of
water. Filter 510 can prevent liquid fromformng

w0 p®sde78ef ozone generator 600 and causi ng a fRCT/US®ODO14120

generator 600. Check valves were preferred in prior
enbodi nents, however, check valves had a tendency to

sti ck ot ardemiare mae;md@m@rgemutﬂ&@ IR hhieét Glldyl, %ubglt&ted
pass through and accumul ate in ozone gener at or

Rkl eeychrbkyl. supstistied amlyalkbdd@ryr s@bﬁt@ﬁeémhmwom$bsumted

TR, BefocB ot o RS Hl Boe RiAOR 20 aver aoe

per meaplid §dedté“apfrékﬁ€f§ afkyl 20BRiteed AUST, 2A&nPD wos‘ﬁhﬁ@cﬁalkenﬂ
bet ween about 0.2 mcrons to about m cr ons.

wilemat apbsitutehalkyayln€NoNQ2 0y SO Hudes a range of

bet b t bqut.
1Ve ik, BRA R Sk dp e iR pdeath gl R s Shaned
REEARIdy B St Wieh 1nak§ﬁ3@ suBstiafeld Akyal, iy 1' ﬁlbsumted

ozone generator 600. IS the materials generall
reyslopikyt, at}flmlwbshttltedwryldmteraarlyb\mlgsalwgdlhetétoavyl Mrsctwtcmlkyl

GRSt ey eiorP s S8 Rk o trlh € FrBae o heteroeyclic

raterg 408s; |n a preferred embodi ment programmabl e
control ler 200 can control the timng and/or duration
and/ orA anselasteddfomn poeef the feliarieg. |1 n a preferred
enbodi ment the anount of ozone generated can be set at
| evel s 25% 50% % and 100%vM't is ant|C|pq@egm

t hatrBor\hi gier mgz@ro |aI | oadwzhi gherr3per cent %g
ozone genef ati on WI set. Ad ||t| nal |y, zg
ant i gi ghdat 4%& b of yenerated ng

any one tlne perlod can also be changes - - for

exshphe, fromhigher to lower or fromlower to higher

or sinusoidal, hi one enbodinment the tine ozone is
gener d? &S ov@; be programmed to occur only on certain
days of t& éfek or at certain tine periods (e.g., on
VEdne§HQ§ th Fri days at 1300 hours) during any

cal endas Ik Bdg 19l pir 27
progrggng%?ékcontrgllgr 300 cé%‘cgggrol %R‘ MEIH%?mndaﬁW
selected from H, halogen, NR*°R*!, OR*, CO,R*®, CONR34R35 SOzR36 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? 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¥ R3! R R¥ R* R* and R* are independently selected from H, alkyl,
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.

- 10 -
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and/ or duration and/or anmount of gas (e.g., anbient
air) punped through controller 200 (e.g., for ozone

w@emwsnsser 600 or nerely for air flow to diffuBer/USB05/014120

For exanple air can be punped through diffuser 530
bef ore any ozone is generated. Such activity can help

L@CZEF?S) Bk %ﬁltbioa{&lld%llt 54 5L ?fe‘s&i{?m\ie'hﬁaﬁ, s tallﬁbé‘ﬁﬁ&t@g or

romates. tionally, conmpressor 32 on th
waddktitdicappesg) sid adtudsephenyl, abibsbjuteder wonbstivhteéCy to Cy

200 while air is being punped. Such event I

akkal, such g5 methyl o %}ng%léedrf?fﬁljls i b?FIEf%%Cfl efbror 1%y %‘.ﬁa , such as
hei rpugh ogous to a defrost cycle in a
F¥%§@%¢f@g%#¥@%9?%e ice ring was nelted, controller
60297 oul B sbheRnfetiinazooiht peusgtt invdnfion R” 50 thid, lalkyd

a substantial portion of the mcrobes in the water.
bBaloeewionfaloglsile bei ng sent through diffuser 530

(m}%l a Ps})gﬁge&@orgg%én% oizt(ﬁg H?e%gljltqn%ﬁ? P,igﬂ%ao?tignally substituted

gh renovi ng ozone
?h@ﬂ’}jl,%%' Yord hbssedd itk sped Rosliafrfinislesterad grdupaiuclobs pyridyl,

hese events could be controlled by the programmable
ppridinohd, eyra2olgl, angyirelddsli dual |y programmed by a user

I referred enbodi ment..progr le. ¢ .0l |

SRR S REingFo inarePEE i Ta B SN, 1L G Afkcn,
€99/ &@{@{Wﬁ O &S b7 de tRERM 523 @V ahein R R rakeR "
sure that custoners get a very cold drink of water

Bef eack Eozonat i on t akes place, controller200 can shut

Qe "Dlerre ssodimeHn o e RoR YRy AiEat Bl °
ho4sed poEghe &%ﬁfmﬁﬁﬁ, R thi 8sHiYudndis alkyl, alkenyl, alkynyl,

bacteri of ogi ca row h, "this gption add%esses4ghe hiS
thakigemreytloalkyl, hetewoytidalkhi, eNB EER ai AN €XQh8s , fNBmR ™, or

BN GRS RO o M e el R
REARSEPsRERH Iver ALV IBRLSEIY, oFRIMIGESGCI0Ry L ATbRR e

g the 6zonation process. .
Aytienlial, hytetogyclogiyl edstiut@Phdteroneloadiyls cysfortkenyl, suhstituted

%gg%@g;%gryﬁ rsTlJ?bos(tjl!cur’geedp etu'yl? rhg%;o%ry , sbulbgtit(l:l?elglt}{e?elrg%l, %19 8\1 RABRH
form a heterocycloalkyl.

[0033] According to some embodiments of the present invention, A is a pyridine
substituted with —-NR*'R*2, -NR*COR*, -C(O)NR*R*, halogen, C; to C; alkyl,
optionally substituted with hydroxy, hydroxyalkylamino, alkylamino,
aminoalkylamino, or heteroarylalkyl; or -C=C-R”, -C=C-R*, wherein R* and R* are
alkyl, hydroxyalkyl, aminoalkyl, cycloalkyl, heterocycloalkyl, -C(O)R*, -NR*COR®,
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,NHCHj3, or CH,CONH,;, the pyridines may also be substituted with
pyridyl or piperidyl groups.

[0034] According to some embodiments of the present invention, A is an

optionally substituted pyrimidine. Preferred substituents include -NRYR*, or

-11 -
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adjust for different types of electrical supplies
(e.g., input voltages) for various geographical areas.

wao-ensaxmepl e, different voltages are used in tPEr/UsioD&0l4120

States and Europe. Controller 200 can include a
vol tage control circuit 620 which senses the supply
viaht 0 J: USBIS I ] Ll
R I B R, e  RAL ErR AP RO 5, Ry e
%&ﬁa@bn?Hgﬁmﬂ@ator ﬁgoa_punp 400, and gfnpressorlﬁz.

i an_alternative enbodi nent  programabl e nt r .
200 cdn opeepPoPsARIBhGPEREY H&:Vgrl‘g%épmpﬁmcfsg%@é{ﬁﬁreef?{lowmg

mbl e controller 200 can be programmed on a 999

%@%ﬁhggggatable cal ender. That is, a user can program
ozonation, air pun@@pg, and/ & conpressor operation

i ndi vi dual | y and separately fror speci fic,start and
endi ng periods during 9\hpﬁr €pe&t cycle.
Al ternatively, progra control lcer 200 can use a
24 hour repeat cycl g-an user can program ozonati on,
ai r punping, and/or |conpressor operation

i ndi vi dual | yand sepdrately fgr specific start
andendi ng periods during the 24 hour cycle.
Adltegginat i vel y, programr ng ozone generation can

aut omatii.cal . equire that ajr p during. Lhe
fime of 15 PBHgSA g ar el Bt rroR L GlRpRn P> Cb
V&3, SekY RAYAT! YRIPH @BR Th Qo:aY BfabBBinWnts) R'EC; to C;
ozonation cycle. Alternatively, nore than gne cycle
egclohikyh solgrtiantedot nsubstinged phany], oai-+{CHRfRT gderain ons 1 o 3,
any .one progranm ng._period. hi. an. alterpative
38 sl el i 560 R PR a PRI DY o Qe e
Qﬂ?;Qﬁgler 200. Punp 400 can be fluidly connected to
in 8% 30 of controller 200 t hrough tube 440. Air
punpednfsomcaibblimiend3d the pleséngd b entiomeontpoandsdiaae diecigllowing
tenperature from anbi ent air because of the punping
dernya Formplad¥: 400. Ozone generator 600 will tend to
generate | ess ozone when the incgaring air is at higher
t enper at ur es. Preferaﬂ??m\i:be 4&0 i%4long enough to

e

allow the air to cool down \W/
fff[fjﬁf' ;
0

|
A

v
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

formula V:

(Ra)n H Rz 4
2 N Neg,
O R
o NS
|
A

-12 -
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entering ozone generator 600. It has been found that
seventeen or eighteen inches (43 or 46 centineters)

wo orostiuise7 440 all ows the air to cool suffici ene¢TUS2005/014120

before entering ozone generator 600. Preferably, punp

400 can punp about 2 liters per minute of air. In one

enbodi ment, programmabl e contyol ler 200 can issue a

war ni ng signal where punp 400 has not been programmed

tvheeireR AlsepiibnilBeskyldu cydalkyle Aeistdptienalinmmbsitatedpyoimddine or

gener ator _6Q0 has been_ progr d to operate.. Thi. an

e B9 Firas PAIp &t 6F 363 Brdtiganep  S1eb 00 et il (8 Sarbon
e rQch b & t ed

PRS0y RS DGRl gR Rk b W1 GRAAR

gﬂl?;S] ol | 'Blie i30éntionasiongo@daes methodnfolr treatingaerolifaratpist disease,
90 and power i nput 280. Standardreceptacl e or

ourhyASCAnTD b AAMITHEEHND B BARMEHBRAPECHS 1 Beghpfsysh featment an
i pdi vi dual t . '

SERe Whaf SRV PR o B A Bl e
th8odiRRnoIké Riventiinugsvides 4 metptidot weatindlagwolsferntive idssease via

fuse 300 which can b tandard f d i '
pdalidionof Vs bisges DB RYATIE I PEMIBAL Fi5Cios Kt Ahg of such

I tuations.. Power u i
Bt LR Sebl g FLR S0 LI 101y B s
¥SRbmaRbA itdRariddatly os sea@bntpigpeithyat teastf dngotiest andiichncer agent.
controll er 200. Qutput 260 is shown for renote display

150 preferyed embodiment, thgproliferptive dissassds GENET at or

‘ [ i |
i85, Sersat antphin ok Rb D51 A0 Mt Rone BT Broped

IaBCHGRE 96 (1R3BIloRRE ShEMEs i-Nd] Thk 06mPbndsRermnehedizedkangily
250 preferably can be placed at a position where a
using sphthetic methoids peowseto ag skiled e the arty Sqleaies (- hydrates) of

dj spl ay 250. tuations Lhi . _
R B A PALSLTE BRIt oo
H1SRbAYo 1B al6n nkANS tn&kin il e a0 M ecordigdlgahotompounds of

wat er d|§pen§er 13 where controller 200 is positioned
ahe insient maentom masbelin thé faeoehyddits fens epd 1oy bogbaned by

'MALSR Strrnfed by oo WlerhdsHonP
[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, respecﬁvely. Removal of the acetamide protecting
group of compound 3 with aqueous HCI in methanol provides the key intermediate S.
Alternatively, aniline 5 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
with a carboxylic acid and a coupling reagent, such as: benzotriazol-1-
yloxytris(trimethylamino)phosphonium hexafluorophosphate (BOP reagent),
bromotripyrrolidinophosphonium hexafluorophosphate (PyBroP), O-(1H-
-13-



when ozone is being generated by ozone generator 600.

This can serve as a warning signal for a user to not
wale@panse’ wat er whil e ozone indicator is |ightEdl/us2005/014120

Al ternatively, ozone indicator 252 can |ight up not

only when ozone is being generated, but for a set

er| ter as

S ke R i P

Rbinhatidhlof et dchEhibrea 0f 6 1(F <t , De NI¥nemdn deccomplivhied by treating

di spenser 10. QOzone indicator 252 can be a red |ight

ajling 8 ivd iy aa @Pmrlﬁtqlﬁgs‘@ﬁtl‘ﬂl@dslﬁﬂbl“% i ndi cat or 254

can be |ighted when power is being received by

controller 200. Power indicator 254 can be green to

i ndi cate a good power sitS@HBEME IError indicator 256

can be lighted when a failure or error situation has

occurred with control |l er®QQ.. Eiror indicator 256 can
be a yel kg ht to indi;g;:jﬁautlon For exanpl e,
wher e thehjégg%Hﬁéen a po interruption or where the
ozone gepg rz did not on during a cycle, error

i ndi gator—256—~car—Pe || ghtgd Al ternatively, ozone

i ndi cator 252 can remai n Nighted where a successful
ozonation cycle has occurted within a set period of

time; such as within the | ast 24 hour peri od. In this
case| ozone indicator 252 c 1(,'i'§5,§c¥f\" een |ighbtn I NnfanNn,
alternative enmbodi nent a test button can be pFBV|d€M Tf "R

to test the ozonation cycle. Wiere test butt

actiyated, the ozonation g%cle will be run fQr a set
peri od of t| ne, for exa Nitst y seconds)
Alternatlv@) b Ng the gé;ifozone i ndi cat®T 252 can
be | ighted the ozon n cycle |s bei ng
operatsed. H 4l Lernatljiiq-enb enote ©or
prodr ammi ng i paut unit 28Qf or ﬁ'?‘%'@?ﬁfﬁ?ﬁ"ﬂle gontrofler,

200 an be provided. A rerbte progranm ng i A & @ﬁr
could allow controller 206 to be located in t ea
230

of water dispenser 10 whil & progranm ng |npu
| ocated on the front or on ZrofNHtme si des of Bpenser
10. M? N/

Hz, PtOZ, MeOH
7

R%n

(R??Iff:H/Noz /EiS:H/NOZ

Inu

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, 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 -



Figure 6 is a perspective view of controller 200 with
casing 210 opened. Figure 9 is another perspective

WO r@1086Dzone generator controller 200 with ceST/DsRBIE14120

10

opened. Figure 10 is a close up view of ozone

generation conmponent 600 in ozone generator controller
200. Controller 200 can include a digital conputer

whi ch includes control circuit 640 for ozone

generation, control circuiNCBEM¥E@r air generation,

and controlcircuit 650 for conpressor 32 power. g
Controller 200 can also include control circuit 626\\ NH;

for voltage converter. The |nd|vidﬁ CiNcguits are

shown[ i n thesdiaanays attac ed tot dlsclosure

F| g Jﬁ; s a perspécti ve/’il\ew of 400 for )Z\EP
or controller Z8®&y,Fygure 8nus D@.Fpers“ﬂém

V|emmpf punp 400 with |n§uq1fllt§p ﬁ%OEkﬁﬁDVGd Punp
40Qugian i nclude bRpYL-cAbRH,EH ter 2207 filter cap 422
and output 430. Punp 400 can be spaced apart from or

i ncluded in casing 210 for controller 200. Flgure 11

is acircuit diagraq 202 fqr Qne enbodi nent f

progr ammabl e controlfiej 2 OWfFNbure 12 is a dgégﬂéﬁmafﬂ/
a ci reyitbn doayd 2 d variOus_ ctnpoisents f
pro@baﬁﬁubwbncontziller 200. Figuresi8 is a diagram of

the rear of the Nrguit board 204. Figure 14 ils a

circuit dlagrang fef an alternative &#bodi nentisof

programmabl e controller 200'. Figure 15 is a di agram

0f0039kci r Sinntlartyg PNIBPhdtectadh almilmpyrinnshdin@ b aleeined fibor commercially
gure 16 is a dj

gqu%f A @n‘g?é%h%]&g?qu{ﬂg’{%!hsg &g&@l M@ncaﬂ-é)&p be j_:p]inéelr@g % gtg]er 17
PPt VTR 4 AP 3 R rrons)

pprogictioab e ammitedf 1FTowithn exgsadivei ity alidatiodrdagr fol6Ged by

Each of these itens is part of the_ disclosure of this
appiregeanihwith ddams’ caq?c@yﬁ,p&w%ra@g i $erAuminerhp can be obtained

r EI)I% %Hl%%tmd 18 following an acylation or thiourea formation step and removal of

the Boc protecting groups under acidic conditions.

SCHEME 3
(Rz)n NO
o~ 2
1. (RY, NO \: I
al cl o< 2 o
N p-CH3OC6H4CH2NH2 N ™ | 8 SN
| )N [ )N HO | )N
cl” N PMB‘” N7 NaH, DMF HaN™ N
15 16 2. TFA, anisole 17
TCI America PMB = p-CH3;0CgH,4CH,
(R3n (R, H
oy Y YR
S | 1. acylation or . | Y ©o
1. xs Boc,O, DMAP 0 thiourea formation N o}
2. Hy, PtO,, MeOH | XN 2. 4N HCl/ dioxane | <N
. BOCzN N/) 18 H?_N N/) 19

-15-



Table 2 lists possible itens which can be used in an
al ternative programmabl e controller 200. SIP 2000 is

w@poospemsat i on and progranmm ng manual for alterP@r/uymos/014120

10

15

programmabl e controll er 200. Each of these itens is
part of the disclosure of this application and all are

| [R2OPOr A, BE. BlztheRriv /IR BNESy bedBpd88sing th i
U o DR e e R RIEA bebi (ET qur s X hetic route
pbwhisel ihiSvheraa 4ivHicksisrbasddoon sitmdlar gienlistgheitedyin the fodowing

TEEPISES g R Mo S A s T 10091 s g B Bryan

Wl b &ilad s ey ARk e A gBXPs ANaY3 0 Qfind BiScIBRIE LS Swhich are
on the display. THE DI SPLAY Excépt during progranm ng,

t heeiSliitolpitked by péfagensd o wS-Pimhldriygyrclarined{2 A)-one (F0a Al drich) can
it on . e N
g{)ea?rg%cgge){l]iﬂ}i g‘(t)rpﬁxaﬁlppr opegngh%r | e%{@b;-q?élfm,’;uf ﬂ%%@;b{ghgﬁve igteon%lédiate 21.
o . : . . .
1RG0 Sl RS DISR Bey EASD AL RPEULEI. ..
Wsddivirh hddided Eslivdheed(tuedigiop lod gHeaditio Bontainidyeinteptiadiate under
wll revert to the Cock State, Below (Fi ure_l?%{ .
prasalgléc hydrepcantion ¢anslitianscampiovideriailgie g é’gowtﬂcm he aniline
expl anatd4 on_pf .t he .vari ou nt Pl t

RRp0 AERS A nB 4800 Bkt CRPERRRG oy serEORE ob i rep group
Ughdes aQlicROBEIKSAIIAY firlRh cbMPeEAPIS. Trehtn®ReoPéEnpdung 23 with
"PGVM' on the display only shows when you are actually

i eittRr tiftuenodobideantyINGT (BN B\ TIobovERvKRMorids ongbosphorous

S&%&&rﬁfﬁh gr?g%gn?ése}lgee(gfe a baarsg, sfugﬁ'l erl]sd tn%&%yia%%e o ditisrg)%rgpry?e%ylamine
may introduce the necessary leaving group at the 3-position of compound 24.
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.
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Programm ngButtons are shown in Figure 17C. Here's a
bri ef explanation of what the buttons do. This manual

wWOowRis/11Bke you step by step through the prograpei/ng005/014120

sequence - - so it's inportant to get a general sense
of what these buttons do now. The "SET+" button 220A
enters the nunber and noveSCHBME4rward t hrough

FUNCTI ONS The "SET-" 220B button noves you backvvar ds
t hrough FUNCTI ONS The "+" button 220C noves you ¢ \
forward t hrough NUMBERS when you. ape i n Progranmm n I

node.¢'In the Clock State, §t al so wi fn the e
of! n drpepyeaduf e of © or put,, reodul e |
Pr e. e "-" b top 220D Toves you b wak ds

t ht OLth NUMBERS when i ri° Pribgr ammi n§d2{ddE. 1n t‘he ”CI ock
State, it also will allowVYbu tc Hdf#StMePHe ozone™

out pae (25% 50% 75%or 200% All clock and tiner2
f unadritrons ar e per f orried WhidyflodyRese keys. |f you nake
an incorrect entry during programm ng you can al ways
go back and enter a correct nunber by hitting the

"SET-" button. CLOCK SRPATE @g FUNCTI ONS: The " +&y,and

the "-" buttons 220C, 22p0do Sonet hi ng ot her than\! Nebz
changes trHoa,ougyber when SIP 1000 is init's
st at e EG;RaivadLoH,eg pr ogr anmm ng) TFARKEPOGIS'or BRBFT ON
" +" brHCO o2 C con}ﬁ&the operati g of THe SIP ]
nodul e. Pressing t N+ button 220 - wherxn
programming - - will tunp on the &—'—01@31 gt he PGM o4,
the ALL OFF (Figure 18) (expl ai ned below). Only one of
these three options will be on at a tine.
®n _ N, R Nz Ve
N Y
1. RINH2 o acylation or 0
2. H,, Pd/C, MeOH ~ | thiourea formation r\
|
RLﬁ SN R\H WeN
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
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 palladium 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

coupling reagent to afford acylthiourea 31, acylurea 33, and amide 35, respectively.
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* When the nodule is in ALL ON, you are overriding the
program and turning the nodule on. If installed

w@e@petisy] the nodule will inmediately begi n ppoOUSi00%014120

10

ozone. * \Wen you are in ALL OFF node, the nodule is

NOT running the programthat was entered. The Sl P 1000

is "off and only displaysgepgyige: * Wenyou are in

PGM node, the SIP 1000 is operating according to the

settF were |ast enteredF Y2t he Progranm” NH2
(the t he, %g,l comes on, E\]@ﬂ F‘dEOH o

acti yat ed etg 6%a§h press ofo "t bu@&gme%QOC
svvigu:%esfro-ﬁltl::tmC “ON YO o ALL G:ZF- - arl@
thenPack to ALL ON. (Fi Yq\\:; Agai n, this hg"Whén

the npdule is not in p %8 mode. THE "-" BUTTEN
Each press of the "-" button 220D adj usts the ozone
output. There are 4 bars that re resern {he, 0zone

out put setting. The Sl IB 1G90 on I’ﬁg\yﬁeéf &bt ting
(Figure 20A). Each bar Yepresent 5°25% -S- %o all four
visible indicates 1609 - the highest setting. Three
visible is 75%_Two Vsible is @o gpd so on. SIP
WOODi spl ayi ng Lowest Ozone GUN Setting (25%
(Figure 20B).SJP 1000 Di splaying The Medi um Setti ng
(50% (Figure 20C) SIP 1000 Di spI ayi ngd Thee {ybdl um Hi gh
Setting (75% (|Figure %‘)Fﬂ m@ Mg ng
the SIP 1000 i g eas ¥-QNnce’ you get, d o ?t. A few

i mportant things to rsgrrenber vvh/[mjprogramn ng:,

28 or 29 =H or PhCH,

F. V.

0O O o

34 _
»> X
PyBroP, iPr;NEt D 35
CH,Cl,

RHN” N

[0042] In a related 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.
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* When you are progranm ng, the nunber you are
changing wll be flashing. * The "+" and the "-"

wheasonmse | | nove you to higher or | ower nunbRCHUS20051€14120

"SET +" button ENTERS the nunber AMDnoDves you to the

next function (see QU CK PROGRAMM NG SEQUENCE OVERVI EW

bel ow). * During programkggmeNE ¢ou fail topush a

button within 30 seconds, the nodule will stop

pr og®anmi ng, node. However, ®@he. S| RAL000 renenber sfhhe i
nunber®Yhat you did program(iw] So, to get back tdo/{)/
the p of the programm ngo ence where you | ef

of f, lyou only heeeBho ,contiayal |y push R "SFT +
butforn. Here is @Ghort ovgryi ewof the programi g .

f e ons. More detail i9 pNovided on the fol ¥ i
pages.36QUl CK PROGRAMM NG SEQUENICE OVERVI EW STEP © 38
BUTTON ACTI ON DETAI L SET+ CLOCK Day of week SET+ Hours
SET+ M nutes SET+ Seconds | A SET+ QZONETI ME Hours - -

How Long SIP Ozonages |IB SET+ (t Mnutes - :

(R?

How Long
SIP Ozonates 1C S il-\ rs - - How Long B sn/V\R1
OFFI D SET+ M nutes -J|- _JHow Long SIP J ¥ 8

1. PPh3 0 acylation or 0
2. 4N HC! / dioxane ﬁ thiourea formation h
RIIRIN N/ RIIRIN N/
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
in Scheme 7. To this end, 4-chloropicolinic acid (41, TCI America) can be converted
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
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 Hofmann

rearrangement to generate the desired 2-aminopyridine derivatives 47 and 48.
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Ozonates OFF | E SET+ Hours - - Wat Ti ne Ozonati on

Starts IF SET+ Mnutes - - Wat T ime Ozonati on
wEe@stis7s2A SET+ AIR PUMP TI ME Hours - - How LoPQI/BE2005/014120
Punp On 2B SET+ M nutes - - How Long Air Punp On 2C
SET+ Hours - - How Long Air Punp OFf 2D SET+ M nutes -
- How Long Air Pump O f 2BcPfEngEpurs - - Time Air
Punp Goes On 2F SET+ M nutes - - Tine Air Punp Goes On
3A SET+ COWPRESSOR Hours - - Howiong Conpressor OF:3B
SET+ Mnutes - - How Long It I's OFfIRC SEJ¢ Hours - N\
How Long Conpressor Active 3B SET+ M/@fes - - H =
Z
Lon g Y Lsock [ HO 43 S
_ . 7N NHgi P
HOLC N 2. 7N NHzin MeOH  H.N I N base HoN N/
a1 42 o) a4
TCI America
(R H z_\V R lrjl z. V-
oy Yy R
o ™ Y O o X Y O
Phi(OCF3)s, pyridine,
> H,O, DMF or X
H2N | — Br2, KOH, Hzo, I —
N dioxane then AcOH  H:N™ N
0 45 47
acylation or o
thiourea formation or
(Rz)nX Ho ®n_ N re
e I 4 l
0N ©  PhI(OCFs)s, pyridine, oY ©
H,O, DMF or o N
| = Br,, KOH, H,0, |
HoN NG dioxane then ACOH |, y NG
0 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
(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 to the desired compounds 53 and 57

can be accomplished using chemistry previously described (vide supra).
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Conpressor Active 3E SET+ Hours - - Time Conpressor
OFF 3F SET+ M nutes - - Tinme Conpressor OFF

WOROSRASM NG THE DETAILS Setting the C ockThePdT/DS1005/014120

thing you will do is set the clock to your tinme zone.
The clock in the SIP Module is a 24-hour clock -

therefore, 2:00 PM = 14: Q- i n progranmm ng, press
the "Set+" button 220A %gqﬂﬁﬁlﬁgday of the week

fl ashes. (Fige,e 2 . Again, the "SET+" button 220A
ENTERS t he nunb *moves you to th@z)next function
Press the "+" tor60220C or, the "g&" tton 220D unti |

ect AR of the week™t j/sp v (flasb%ﬂ’_—»
igfote t hataonbe wor ds ar e\ sty;@ he fi FéftMeOH

thregglette s of the | angitage days of the
week. Prey, ,%) rgljlougﬁc gf&ﬂ% button when you have the
correct d y afd Note that the day of the week stops
flashing. Now the hour flashes. You have nowgd from

settlng thé ay of the week to setfing the haur. Press
e{ ’ n 220C ewylatipreor” - " buthO\ﬁ OD@QI Y hed

cor h s di ﬁpﬂuaa,aé@imai(ORerrerrberN NJ\Z/[LV/FU

24- hourszcl ock N 50 4:00 PMis 16:00.) ghe H

hour f I ashi ng duri ngprogramm ng (Figure 21B). Press the

"SET+" button 220A again once you have the correct

hour for the tinme. Now, note that the m nutes are

flashing. Press the "+" bSEHIMERC or the "-" button
220D unti | E correct m nutes are displayed. Press
"SET+" 220A g

note that (rkzhaseq@nds are
flashing. Presgi] gohe

RZS\(j/\ HR! N Rze\(JAR. x Zn,NH,Cl
THF-MeOH

L = leaving group such as Cl or Br
R'= O or NH

(R3), (R%n

NH, -
D \| acylation or res D | \g/ \g/
R N \( R] >

\g_]/\RI thiourea formation r}l /
57

ZzZT

[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

similar to that which was described in Schemes § and 9.
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"+" button 220C or the "-" button 220D will reset the
seconds to zero. You have now set the clock to your

WO 2008/1x736E. You are now ready to begin the proPCHIRINH014120

of the SIP 1000. After you set the clock, you will set
the tinme for three different options of progranmm ng.
The first programm ng optg §gr the ozone control
(when it cones on, howlong rt" s on for, etc.). The

second progr ami@ig h@n control S the(R;;u r punp The
th| rd option cont ﬁt he cool er s con'pr

qptl JZCHJheHZ 0%0 sh ng t
§§ e of t s owN ICh‘l of the—tzfg'?ﬁé%r'
annlngoptloﬁ§‘9 FAare S tlng (gee illustration

Q\%\% 4/001(% gure 22A). During progranm ng, only one of
?rlan le is visible at a tine. Before you begin,

determ ne ho Iong you wish to circulate ozghe into

t he coolers what tine yOUdllkem\f\H/V\m
cyfl and éc§,at,x,p&| d|] bg &\\d 0
cT i S RIS LT anN e where

S| P 10 O will ozonate the coo er's resegé/m r every
nlght at 2°'00 AMfor 5 minutes. Then, it will

1R Pat RicbiperativARE vhriods @ﬁbﬁmlts)/ﬂithe $-posidaon aflthietpyeidale
mnutes t will also turn the conpressor_ off

one
huwemsecfamb@ achemplited usiog tlwsz@lﬁlrydouﬂé@si ipSchempe gt iLp this end,

IR e R A N
4861 Pdad e ddMPled A HRQ- ﬁlﬁo?ﬁbnbh@ergaﬂeg 85h eeSpreseaee b a base,

need’ to press "SET+" ive tinmes until you notice

sudleasglizopropyletytaneng (Iémugtsube@ to affortdethe derited ipdjfe inggrmediate
URNICTENSTIIN, e W T e
(Raglﬁgﬂaggocggg%rﬁraa% BTB (R BP R LTSS IRRRated i Sélﬂaln{?é #41)The
jodide 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
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 EDCIL, TBTU, DCC, to furnish the desired amide intermediate
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.
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STEP I A: Just |ike the clock, press the "+" or "-"

button 220C, 220D to set the AMOUNT OF TI ME ( HOURS)
wo bas/1oBone wil |l be produced. (This woul d rar ePgT/082005/014120

used except for severe ozonation as nost cycles take

only mnutes. STEP IB: Press "SET+" 220A again and

notice the mnutesflashiqﬁlﬁ elow). Press + or -

220C, 220D to set the IengSt o]fs/ﬁfﬁll?re the ozonator is to

run. Progranmm ng¢0Ozone Run Tinme - 0:05 Mnutes (Figure

23B). EXANPLE:'WH&B%?@H%@,\AE want the SIP 1000 to

sanitize the regepvenos, 1,kmr4%1.m nutes. So you' d push

the + or *- * puftons 220C, 220D until O was progranmed

in for the hours®and 05 was programmed in for the

m nutes. STEP 1C|®ress W§ET+" 220A again and notice

that the hours st artp TEshi ng and ' OFF becones

visible at the batj, g the display. (Figure 23C).

STEP ID: Press thle "#segor "-" puttons 220C, 220D to set

the AMOUNT OF ThJVE THAT THE QZONE W L BE OFF (how

| ong before the ng Bn tinme). First ebgepMPhe hours.

Press the "SET+" 220A button and then programin the

m nutes (again 9§sing the RRNHor "-" b@ttons).The Ozone

is On For O: OSE%FM es -PdO) ey efRGY 's Offfor

23:55 (Figure 23D .64(\We created t hi slst ®5i n t he

programm ng to all ow soneone to ozonat'e every few

days.) EXAMPLE $0, in our exanple, we wanted a daily

cycle off 5 mnutes. We|set the ONtipe for 00:05
m nutes |and t he LEbr) ke for 2378%,( P4: 00 hows.cainus
0: 05 66 Pd(PPhs)s, Pd(PPhg)s, Pd(OAc),
Pd(PPhs), NazCOs, CsF, Cul, NBuz
Cul, EtzN dioxane / H,0O Et,N, DMF DMF, 100 °C
THF, reflux 80 °C 100°C
] \
RPn GN G" G

SN SO NI NI
R 0 0 0 0
N N AN N FBUO,C._ /N N
| | | |
N N N N
68 69 70 71
SCHEME 12
2 2
(Rz)n/@/ NO, (R \\ NO, (R%n \I\\ NO,
| o o
o e R 07
t—BUOzC V AN HCI HOzc Vi AN R"R'NH o = RS
| P ‘ P coupling | P
N N
5 71 72 73
[0048] Intermediate 74 can also be further modified to prepare propargylic amines

N reagent

76 (Scheme 13). Mesylation of the propargylic alcohol 74, can be accomplished with
methanesulfonyl 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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m nutes). STEP IE: Press "SET+" 220A again and notice
START appears in the |l ower part of the display. You

W 200d/1118¢7 SI P 1000 how | ong you want it to 0zOPEI/ES2008014120

long you want it to wait between ozonation cycles - -
now you are going to programwhat tinme it cones on.

r oqr.anm i. ] e 1
e s i B S sl b 3RO sl Sy filine
fi@érmieQ BI04 S acSTERishEd ufing elieniiSEF prevaRBK defhribed itSehemes 1-
the "+" or "-" buttons 220C, 220D for the m nutes until
phe clock time for desired start is shown. EXAMPLE: In
our exanple, we would set the tine to 2:00 (see bel ow
- - Figure 23F). The SIP 1000 set to turn on the Ozone

at 2: 00AM (Figure 23F). RRIERMWANG STEP #2:
Progranm ng tbe AIR PUW Programmng the Air Punp is

separ at e®Prg opgramm ng th O Nnenopr oduct i on. Sf‘zéﬂp\\ NO,
only progrﬁg’the SI P 1000 t ke Ozone - - not |
circul ate, At nto the reservaif>~Step 2 controls tde~*

HY - wWhighy hd¥ t W f ulnct i onggy, Forci™ng Sair

t hr ough |th\ Sl_gfﬁ%@ o - - V\,hilcﬁ coﬁ&%’sioxygen i the
air (@) 0 activated oxygen™N03) FBWTting air int
reservoir (f&fter the ozonation7Punction turns off) t78

di ssi pate any ozone residual. , calcul ate the .
TRDE " ofng retrmtios aritren 2 and B0 G Byebfiad aspptine t
ﬁgediyﬁﬁl%ti@ TRHE Hesgfibéd MRS HOMWILL! TORERRAY &6t RBRFpIEBine (77,
to e anmount of tinme you will dissipate

Lancaster Synthesis Ltd.) can be coupled with 4-aminophenol in the presence of a

base, such as sodium hydride in DMF to afford the nitro intermediate 78. Chemistry
previously described above can be used to convert intermediate 78 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.

SCHEME 14
2 H
(R )"\\/1 N\ﬂ/z\n/v\R1
Y (o]
®R?) o
n
.,_ o ek
R NH, Pz | P
¢l D ? 1. acylati N
_ OuN . acylation or 79
O HO 43 2 \fj thiourea formation or
| >~ 2 2. Fe/NH,CI
N base N
A (R?, H 4
77 78 "o~ N__R
Lancaster > I
Synthesis Ltd. . 0

(o)

HaN A
|

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

to the 2-aminopyridine derivative 82 using the Hofmann rearrangement protocol
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(if at all). Programmng Step 2 and Step 3 are exactly

the sane sequence as Step 1 - - it'sjust that they
weonwsnolsedi f f erent things. STEP 2A: Press " SETRCT/B2IAS/014120

again and notice that triangle #2 (air punp) appears

in the right of the display and ON becones visible at

. : j a jool s b :
BB e e TR o AR S P b R S Oiggaynd 82 can
Preeskictdiewith Moioddsuccinithide s ar? AR sopropatol trhiecture to afford

t of time - in h - th he ai
?d@?g%h@giwiﬁt%é&aw% Mieressiiei 6oy} Bl S
W - it AR
PGB . o ek DBATRAl The oy Sl o b 4
5  aRhreGtibepyiiden-Miylditiesndid @Shiiag tworsegsprodess auvolvihg 1-

220C, 220D to set the length of time (mnutes) that the
divieyltirpn i THE at L tevangratyre delleyvaddbystbe agd¢igion of 1qdifigy Regnoval

r for. AT T .th '

S o D iEhyton ) T P erts Wi Bkl agpecns
TydRgen brotide Wil dwdlescoupliftdY thé enlorlaersmetiate With ek 4-
that you' d like to ozonate) to (the number of m nutes

triv@opheool derivettes 8 o e prisprce diisopomd amine; (Fusig hbase) in N-

reservoir).. Ar ri e # Set To . . For
10 onrrree N e e Al el Bl
fiferReAa1S8U The S6QHX N QMR s BB @A 86 2aiTb BltRer processed using
I Ssi pation cycle. Since the airpu is used for both
athetmliimtyesithilacibitloat prevyaustyl deseried in Sckane the ON TIME to
10 m nutes. STEP 2C

SCHEME 15
(R, (R?), R,
/\®/NHBOC |\\ NHBoc I\\ NHBoc
o ’ . o
o 0 ©
I = Phi(OCF3)3 fj N-iodosuccinimide l !
—_— e .
pyridine P MeCN, i-PrOH —
HoN N/ H,0, DMF HoN N HoN N
15 0 81 82 83
SCHEME 16
(R,
cl cl o F
1. n-Buli, THF | N 1. 48% aq HBr, reflux,
| N 78°C I 2_th%n_NaQH__> ' | SN
pZ 2. b = - (R%n NO. —
BocHN” N BocHN™ N \l\\ 2 NN
84 85 — 86
CB Research and HO 8
Development Inc. base

[0051] The methylene linked (B = CH,) 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 fert-butyllithium and 2-
chloroisonicotinaldehyde (Frey, L. F. et al. Tetrahedron Lett. 2001, 42, 6815-6818) at
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Press "SET+" 220A again and notice "OFP" becones
visible at the bottom of the display. You now need to

w@e@gnessi n how | ong you want the air punp to PET/O85005/014120

Press the "+" or "-" buttons 220C, 220D to set how | ong
(in hours) before the next run tine. (Figure 24C).

TEP 2D Pre i
B 5 o B R0 e AR o0 v
Bfe}]lhlﬁfr fér&aytbﬁﬁzoﬁc £didh (;tsz(ImSA)EXA}@mE bySlispiecetivet efthephlero
calls or e alr t 10
SuBmeRTi SHEER AR pylphsenmg T oop et stV

I
R A gt i b i

57 AR ARG RAfind 1 uséPas teanclebstiliayminP(RISHE)hthe"alyl group can
-" buttons 220C, 220D to pro amthe Tl NE (hours? t hat
poemaned frame thalaRimUV T esigrarpdiv GaRkvenEes ~water

gggtal?é t %@géa%%ﬁ%dox\lf(ﬁ nSPpA éxan‘p be%xgr\rl\lgpﬁigﬁ% o d1fferent
EIL%JSO Fét S8nf 1@ %gdﬂd/%ls 1 &8f doafdonhd Bil @uﬂ@aﬁ&bncesaﬁp

Press agai n and press the "+" "
ipaill 4cdtis cam@; fanmmddaymepgnmonwﬂtwﬁqvgrwﬁ mﬁ@@;ulme under

EssPBd G Baarpre e aao e s,
(cbﬁﬁgullld ﬁcaﬁtlﬁ%bleﬁﬁed by acylation of the alcohol of 91 and subsequent
hydrogenolysis of the intermediate in the presence of a palladium catalyst and removal
of the N-Boc protecting group under acidic conditions (trifluoroacetic acid in

methylene chloride). Intermediate 92 can then be acylated to furnish the desired

compounds 93 and 94 using chemistry previously described in Schemes 1-5.
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PROGRAMM NG STEP #3: Progranmm ng COVPRESSOR control:
Sone water coolers make ice inside the reservoir to

woredos/1s1862 t hat the custoners get a very col d PET/DK200$/014120

wat er. You have the option of having the SIP 1000
control the water cooler's conpressor - - to shut it
of fi n advanceof the ozong gj 4e. This would insure
that all of the ice nelte e ore the ozonation cycle.
Even though frozen water is unfrierfdPy to
bacteri ol ogi cal growth, you could e sure tha
drop of water in the reservoir weilt J A% ough,g hel

sdfifn %{l i, pr oces& " PNSB&c Press NSET+" 220 i
andme t BepO gri a #3 Wé&—"%ﬂ%ﬁ{éfer COPBEESSOr
cop appeas iy right 6f™t'e di spl ayll an

ONbecopres vi si bl e at e bottom of the di splay wgjle
the hours flash. Programm ng the Conpressor Control
(Figure 25A). Press the "+" or "-" buttons 220C, 220D
to set the amount of TIME (hours) that you want t@e
SIP 1000 to take ¢¥hty Ql_mbocyour cool er’ s corrpresso}\\
The tine that you se hére will determ ne HONLONG ||
YAJR-PENRREBSOR W OFF. S ERBR:ondPH@IEEOHSET +"
agarmHaBoHNOot i ce te m nutes_flashimag. Press "+"
" -3 Z2ABRR0D to proyramin thécP e m nutes) tfat
youMe@ht t he ool er corgp e§%§c1 Hshut

o ?Et$@m§%§%ﬁ8%¥$ exg{pl e ca &M P2t he conpressor Y9
sha 0 dv ce of the ozonatjQn,

and stay of th% bQLh?Phe ozonati on andhdl sg%{ﬁ%&amlﬂopmpyl
cycle - the T Wil be set to 0 1:10 (one hour

before plus 5-m nute ozonation cycle plus 5-mnute

di ssi pation cycle). (Flgure 250) . m%

T T R
acylation or
thiourea formatlon

= H, 3-dimethylaminopropyl

[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-
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
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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STEP3C. Press "SET+" 220A again and notice "COFF"
becomes visible at the bottomof the display. As with

wGe®pa17BeZ and 2C, you will now programin how PONYSI00$014120

HOURS) the COVPRESSOR CONTROL is OFF. Press the "+" or
"-" buttons 220Q220D to set how long (in hours) before
the next run tinme. EXAMPLE: h our exanpl e, we woul d set
the "wait tinme" to 22:50 - - since the SIP 1000 takes
control of the conpressorSCGMEMEA8ur and 10 ni nutes.

(Figure 25C). STEP 3D. Press ' SET+" 220A again - - and

then use the "+" or "-" but 220C. 220D to set how
xt time that the SIP

long (in mnutes) before the
1000 vvoul ggt ake control of yduyr conpressor. (Figure

25D) . B Press "SET+" HA agai n and not| ce
appears |n t headiiosver di spl 2y. PressNahe [ +" )
button§ 220 t0 progflamin theD,\]'éd\/E (Hb%ﬁ’zg) i a

Yi9Ho) Jﬂ@ SI'R 100Qcbe Sty én,t 0 take control of Oth
wat er cool er's conpressor éby turni ng the conpressor
off). (Pfgure 25E). EXAMPLB® |n our exanpl e, we wouPd
set AtrbseOorganne at 1: 00 si ncewe wanted the SIP 1000 to

take control of (turn off) thes reggor at 1:00
STEP 3F: Press "SET+" 220A agai nmlz\/c((pr ess the "+ o or

"-" buttons 220C, 220D to progra he TI ME ( &
that you want the COVPRESSOR t o START. Pr §§ramni e
m nutes O The Conpressor Con ¢d-i gure
programm ng i s gl Tdone, nlgtNh'|ng/vvi 'l be (1; ng and
t he LtiOhe i | | N A 2 N
MeOH-H,0  HO:C \© EDCI.HCI N
rt o HOBt, DMF |
it ~
08 NN 100

[0053] The pyridyl N-oxide intermediate 104 (Scheme 19) can be obtained by a
two step process in which the commercially available 6-bromopicolinic acid (101) is
coupled with the phenyl-1,3,2-dioxaborinane 102 (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.
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be displayed (O ock State). Please nmake sure that the
SIP 1000 is set to PGV (press the "+" button 220C when

WO pooshe7se! ock State). (Figure 25G. SIP 2000 ORERBI10CM14120

AND PROGRAMM NG MANUAL |. Parts of SIP 2000 (see
Figure 26) II1. Description of function signs of the
SI P2000 di splay screen (sseHipw ® 27) The S| P2000
di spl ay screen adopts LCDbackl i ght display with data

| egi bl e and Iea\‘gﬁ n functions include the
func;@\ -ayhag i me ang,.ghgpl ayl ng|
st at en setlti rha_—nguTrc of.
ot Surth a‘?fd g@‘lﬁ%r'j'%@ipeﬁ@ér, Nhe ked 2P con\?enl &nt
and eamjent 0 o) Q@gﬁg + addi tion, wo r‘?g st at us ©of
SIP 209 will Ar<pl ayed by li(ﬁe ext er fI"Ci ndi cat ofp,
i ght equi pped by our factory. For nore information,
refer to item 4 Description of External Indicator
Lights. 111, Descrlptlon of function plug jack of

Sl P2000 (see Fi @‘dﬁga )nghe function p g j acks of
this machine are @abl y distri but pd and conveni ent
for operation. Fg ration, ins@ry~ pRier o9

(with red mark) ilnto the | ECRBLug Alwi £h t

cor r espondi nggiﬁl\/zﬂek) Wit h \qe|ot her end”of the
cord connecteg-to-el ectric s - Insert power cord B
(with gre e | BC socket B (with the
correspondi ng g@@tempmar K), the other end of the

cord connected wirth the | he wat er dispenser).
Note that the plug jacks ‘of iMdi cat of%9 i ght and bunp

S["(}@S'i]d bgpe compounds of Formulas I and IT are useful in the treatment of a variety

of cancers, including, but not limited to, the following:

(a) carcinoma, including that of the bladder, breast, colon, kidney, liver,
lung, including small 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
lymphoma, Hodgkin's lymphoma, non-Hodgkins lymphoma, hairy cell lymphoma and
Burkett's lymphoma;

(c) hematopoietic tumors of myeloid lineage, including acute and chronic
myelogenous leukemias, myelodysplastic syndrome and promyelocytic leukemia;

(d)  tumors of mesenchymal origin, including fibrosarcoma and
rhabdomyosarcoma;

(e) tumors of the central and peripheral nervous system, including
astrocytoma, neuroblastoma, glioma and schwannomas; and

® other tumors, including melanoma, seminoma, teratocarcinoma,
osteosarcoma, xenoderoma pigmentosum, keratoctanthoma, thyroid follicular cancer

and Kaposi’s sarcoma.
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plugged with the right direction. FUSE is near the
socket, making it nore elegant and beautiful in
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Descri ption of External Indicator Lights of SIP2000
(see Figure 29) Note that this external indicator

| jogbs]s, WukfteeriteyfrbeProbr Hikddeslinshb adgdaione T celdler
onlé used to display the working status of all )
frRibferasion ingererelhmhgitopponldedt 1af Fiessibla crigptatie agents which may

' l.i ght j i pdi r light
ot B e YA o) ibest BightR o RELRE Sbaghf Tipoter
| grolifteatid@Ve k., balps pfdstatic hgpdrplabiactamilisll adentrhatsis PoI§Posis,
it is _connected to the power supply. It will go out
dreugo-fihomateses, athesosglepasige pulmpnaryTirogis) arhitisi periasis glomerulo-
t he rning indigator light which will turn,on when
oieptE; 2ol e sp@glsed b Sy st RARREOREe scor
| fofrhsteont Fladl Tt 6B YIS disdire, @xdsplanfkioh Rélb&ROEnddt@ié shock,
are connected to the SIP plug jack with the external
codrfeegadinfe¢tivaswi th a | ength of 1 neter. The lights

C e placed in front of .the water, di spenser, at i.

5615, PR IR R PR B T howtee wilfbe e

af tRHREH IO df%)iﬁce}_g%fzﬁdﬁfg%t keVanit&e® thb@Uyses3ntioned herein

220A, 220C, 220D, 220E bel ow the front display w ndow to

soveheirgtiafedierns (incheling e notihmited to Bapeving, pdxvdd:s, Epstein-
and er .di spenser and serve. as set key .

AR Ee ST Cap b g PR oo Sl pgfelpin HTV-

VHRReR iRAVRIal Wutbidlshaifbses (RRARInIGM 2 hnik@%o BRWRLic

cut and the yellow I ndicator |'ight turning on;

sltipus, exyphearadosus) amtdiimmyreayediaed g®mepuloperdmitisyvhtenatoid arthritis,

iAo LR CoTPT A, BR SuoBPO B HEeIE S e
o SRR YL AR g il s
(Q6la6d demeRfla, Markinson’s disease, amyotrophic lateral sclerosis, retinitis
pigmentosa, spinal muscular atrophy and cerebellar degeneration), myelodysplastic
syndromes, aplastic anemia, ischemic injury associated with myocardial infarctions,
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.

[0057] Compounds of Formulas I and II 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 II may be useful in the chemoprevention of
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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A. Tinme adjustnment 1. Press the PGWkey 220A, the tine
bl i nks and shows the original tinme setting. (Figure

W@ 1Wp/117867 Press + or - key 220C, 220D to set t hRCTIO82005/014120

section (the hour section stops blinking while the
m nute section blinks). Set the desired standard hour

t[00%9] | . ©onfroRAdNOEmulET abd B RdBiso Be uRFESS uﬂﬁﬁ’uﬁ?Mmor

key 20A to confirmthe above setting and shift to
rengingeneséscanidonetggiesis.ng (t he hour section blinks and

0500 "\ S5t B0 St hefuledlant Knive Rt ey i yopit for he
tih@itthént Q)f %{:@r rih’élﬁtﬁng 474 PRSP edthRJT Cﬂie‘ﬁ%ﬂs‘cﬁ&%ﬁog ﬁ‘g\sl\tlo sterone,

confirmthe mnute séction setting and I't
threditisone, F]unﬂymemmge,ﬂ)ramo‘sthnolendz piopipnate, ¢estplhetbael.

Fi 31D t t bl d
Mot ldeiets, Meb et M reRapesi sedrisaloe
Sﬁia&ﬁd?ﬂol%e ' ém&%@f%isen@ yd?a@&)ro Ligone AMif Y uB@ahide! O

reset the tine. B. Exanpl'e of setti ng operatlon j ust
tﬂwmulmmm@réw@esmMamgmmeapmqm IBtafiide, QOramifene,

, : 10 ff (2 1,. 03, 30 am |
Fiades maboRouepsicbe BBire Vi Ol irhibisgs, ingudinams apt-
t
@Eé}iﬁ%nﬁﬁgdgé?sf sglgh%‘k@aﬁff‘nf 23&&&9&85 1e§ #&chg% 2%624734%8d SU6668,

a. m on, a.m o punp &,
avatalarib,fB A ¥)43/0008, SUIl $P48) S 501630 Oarsl, (hEP-GDﬁS a&%ﬂso‘ﬁﬁcluded
a. m on _The adjusting process is as follows

ANtoffer3 apibodics m eglypuch s il enspriy anay arlsﬂ beslstlhzed
I iable TGFR inhibitors include gefitinib, erlotinib, and cetuximab. Pan Her

inhibitors include canertinib, EKB-569, and GW-572016. Also included are Src
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 cells quiescent by depriving
them of nutrition. Castration, which also renders androgen dependent carcinomas
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-
methylcarbonatepaclitaxel, 3°-tert-butyl-3’-N-tert-butyloxycarbonyl-4-deacetyl-3’-
dephenyl-3°-N-debenzoyl-4-O-methoxycarbonyl-paclitaxel (disclosed in USSN
09/712,352 filed on Novemberul4, 2000), C-4 methyl carbonate paclitaxel, epothilone
A, epothilone B, epothilone C, epothilone D, desoxyepothilone A, desoxyepothilone
B, [1S-[1R*3R*(E),7R*,10S*,11R*,12R*,16S*]]-7-11-dihydroxy-8,8,10,12,16-
pentamethyl-3-[1-methyl-2-(2-methyl-4-thiazolyl)ethenyl]-4-aza-17 oxabicyclo
[14.1.0]heptadecane-5,9-dione (disclosed in WO 99/02514), [1S-
[IR* 3R*(E),7R*,10S*,11R*,12R*,16S*]]-3-[2-[2-(aminomethyl)-4-thiazolyl]-1-
-31-



section wll display the factory setting of O3
start-up and operation tinme data and it blinks and

waele@phaigs’ t he PGV ON and OB signs. (Fi gure 32A)CT/BR208$/014120

10

15

20

25

30

set the O3 start-up and operation tine. 2. Press + or
- key 220C, 220D to set the hour section of the O3

Sh@ﬂ@ldﬁ[bn?l]@ , m@m@&ﬂo&?-&& ®.i2,1 _6?emtaﬁle%_l-hqlﬂcﬁoxiﬂi®clo[l 4.1.0]-
time section does not blink while the m nute section

bhéntadecanerd. fdianeddisylosgl inf/ ¥ 6,26 h89H@wdiisyvaRGA thayeof; and
CBRb BB St AR7-808185 B oA s e
segt dyere ifhiBRoS baldbphRloddiEn oRehdhéHlastit BRzyhd) %tto%éeis&flégse

m nutes. The hour section starts blinking and t
minhibtter;qwedararingt opwxbihtronk plgtinyrFicgendnaaCromplexps gwh as cis-

PGM.key, 220A.to confiormthe above_.setting, and shift to

Pt 84 sponl el peiblsePon RO R St bt anthormonal
dinsRbatid d@ntfs Aeh&dWorinClehing aﬁ_ﬁ h%n%%&i@ﬁwgrév\l’tﬁ B2,

the PGM F and O3 signs. (Figure 32D). 5. Press + or

- [006Y] 220G d2agid] cyoeic dgents mminds, petihabm, hOaiethyd meddmine,

of .3 shutdown.tine. The hour sectjon dqges not. blink
alfiPteRfe © E’tnel Ex e irBIefTAKate, d(%ﬁ‘?f %?r”é@gﬂﬁ}’%gmf@?%ss

PGM 468 a8 A0pbtledr? chﬁ]}u‘iﬁrﬁiﬁ@, RfAhidR gleﬁ;}}rogigi&%gfﬁg%ﬁz%szoindole

shift to the settfng fo mnute sectio
Pdesativespinterfdcens, a2DBtEROKINKO set the m nute section

(0-60 m nutes) of Zshutdown tinme. The hour  section
bﬁhﬂﬁ%ls arfdiePRATRACRGAE coupesitinnscppigining thercHys ingrsdispt may be

L e

opidy alsp@isicnk dspekrdiblipolvdeissp lzeanuted cerpiilsighsdlard acdodir gapsules, or

setting of the punp. and the signs of PGV ON and P.

(BTgra ehsiag. Cognpasitions integed forqrpl yssaraypbeomepaged agcording to

hgﬂ)’ m&f64 kﬁ’M & wd aﬁ%f &12: n?efnufalaﬁ]r@ 8frﬁiarmaceutical compositions and
such compositions may contain one or more agents 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
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;
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
taste masking material such as hydroxypropyl-methylcellulose or hydroxypropyl-

cellulose, or a time delay material such as ethyl cellulose, cellulose acetate buryrate

may be employed.
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start-up and operation tine. The hour section doesn't
blink while the mnute section starts blinking.

W@ Biogu1m6B3B). 9. Press the PGM key 220A agai nP€DUS2005/014120

confirmthe setting of step 8 and shift to the setting
of thﬁ m nute section. Press + or - key 220C, 220D to

e [ - ]
fpt 5 RGP BoBHl oh P R DR af PR capsules
RBrel@e AL iR ofedtit Bnnitted sithtantihérnkolid(dilugut, éor3x@nple,
10. Press PGM key 220A to confirmthe 1gtet i.ng of step .
caleinm eapanate, galchie rhasphatg obkaolifeotAs SRt S5 18%\%51&1?5 ierem

t w.ll.displ i
bl Sl ) MG TSl s o6 bR ol tensglycol or
B4 88 $netiingh, for k@atn%la BERROBIL tiapus®partffim, hoolivesskt i on
(0-24 hours) of thepunp shutdown tine. The hour )
$0061] on Agessis suspeRsicasgeniag ﬂlﬁ@ﬁﬁlYﬁméteglé]dPiangWen‘N’éh

Fi.gure 3 ol P P . '
ORS00 PSR s
s&bbhdl %Qéerft@ Sodiaih HnBarbbtEmethfitdlil6se 3 Ehylelielose,
+ or - key 220C, 220D to set the nminute section (0-60

hyath?mﬂ))pylm@thyhcelééomdi@p ajpdapte e hadm iy ARNes BBe
settin unp setti d shi i .
Taesehth B e Pt SRE of HettneaBy e Bt s ey bXing
glr%ﬁB REAO fort BEmPRL 186itlTh, SR @BBEns Sty (HodLtd oM alkylene oxide with
datty

Inall'y set by the factor as will as the PGV  OFF
CRMPRESSORP I ytyoxy¢thylgue sle@ais) or condermaier prodgpts of

R
i OO ot e St 40 v
Tona futtyshidstand @ Hekieotisndt & pdpwivothylae spibiolponenleate, or
'c\(l)\gée%rsat%nslg*gggc?sr 0 er’gllf}tflgr?ev\g]xi ei With pEI[tleaf Ssters %(reri\_/edkt?é(m fatty acids
and hexitol anhydrides, for example polyethylene sorbitan monooleate. The aqueous
suspensions may also contain one or more preservatives, for example ethyl, or n-
propyl p-hydroxybenzoate, one or more coloring agents, one or more flavoring agents,
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 oil, 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
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
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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220C, 220D to set the mnute (0- 60 minutes). The hour
section blinks while the m nute section does not.

W@ Fiogurs6B84C) . 16. Press PGM key 220A to confiper/ukmo5/014120

above setting and shift to the setting of water
di spenser operation tine. It will display the original

: 1 : =b !
(BB i Ym0 O b s
Adueti ool ans@tit 6:0dant Sachashsersiy ackd. t he wat er di spenser

start-up and operation tinmg, The ho i i
BORTk iTheher s o) SeEpT AP ARV RGPS AR i form

Press, PGV t-e. C ' tti . .
5 TS B SO AR B S ek e i
6l SPSASIEE ol & mitRrad O] ok bxampli tgwidRraesfEin-or axixturdsef these.
220C, 220D to set the m nute section, (0-60m nytes). The
ﬁg_@ablesemuisszna [AEPIRS AR fe pﬁ‘@f%rﬂ%ﬂ@é&h%éﬂaaa%% RT&?‘?mPle soy
i qur.e.34F),. 19. Pr
P Y <o PaRLe Y LaRe R A SRR EOE
glgia)gkiﬂ@s, 34 @xam¥ld sorttaaphanootthtey\andk corglefitativn prafucBIdP the said

000 If connected topower, the red external indicator
partjhk estir withiethylens oxkrienfos epample nodyopye ﬂép%lfqrgﬁa;n monooleate.

ow ng.that the nmachi i,S .
AR Pt S, Rl LR Sl DRt nd
Vhen dhgse is a power cut, the yellow indicator |ight

Wl turn on. Press OV OFF reset key to turn off the
JEIGsHw i Sydipsansirelixirg may berermulpisd éwﬁissvvﬁ&temmﬁét%ﬁ% f9F p¥pmple

AR AR SRS S bG8 i
BASERAR, Tty bl g s st
200699V e dBle phrirmeckulied) eompositiess ey be ppthe e of a sterile injectable
aqueous solutions. Among the acceptable vehicles and solvents that may be employed
are water, Ringer's solution and isotonic sodium chloride solution.

[0070] The sterile injectable preparation may also be a sterile injectable oil-in-
water microemulsion where the active ingredient is dissolved in the oily phase. For
example, the active ingredient may be first dissolved in a mixture of soybean oil and
lecithin. The oil solution then introduced into a water and glycerol mixture and
processed to form a microemulation.

[0071] The injectable solutions or microemulsions may be introduced into a
patient's blood-stream by local bolus injection. Alternatively, it may be advantageous
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.

[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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be used for as many conponents as possible. The

followwng is a list of reference nunerals: LIST FOR
WORERERENCE NUVERALS (Part No.) (Description) 10P@EUS82005/014120

di spenser 15 reservoir 16 interior 17 reservoir

sidewal | 18 reservoir botton1ma|| 19 water |evel 20

cg%aﬁg'{%qlg%oé\getahg‘péén't&ﬁld gg A3bg wilicH 1RMWB e fhentioned

essor 00|ng coils 35 flow |line 36
Ao ThegedR itfpaeble prapapviohintry £ wovsgerilgdnjogebliersglurion or

s?lrs]gelfnlsg; 1I1 laarllgg—?oﬁg p%%gtﬁﬁglly?a%cg&aﬁe diluent or solvent, for example as a
solution in 1,3-butane diol. In addition, sterile, fixed oils are conventionally employed
as a solvent or suspending medium. For this purpose any bland fixed oil may be
employed including synthetic mono- or diglycerides. In addition, fatty acids such as
oleic acid find use in the preparation of injectables.

[0073] Compounds of Formulas I and I may also be administered in the form of a
suppositories for rectal administration of the drug. These compositions can be
prepared by mixing the drug with a suitable non-irritating excipient which is solid at
ordinary temperatures but liquid at the rectal temperature and will therefore melt in
the rectum to release the drug. Such materials include cocoa butter, glycerinated
gelatin, hydrogenated vegetable oils, mixtures of polyethylene glycols of various
molecular weights and fatty acid esters of polyethylene glycol.

[0074] For topical use, creams, ointments, jellies, solutions or suspensions, etc.,
containing the compound of Formula I are employed. (For purposes of this
application, topical application shall include mouth washes and gargles.)

[0075] The compounds for the present invention can be administered in intranasal
form via topical use of suitable intranasal vehicles and delivery devices, or via
transdermal routes, using those forms of transdermal skin patches well known to those
of ordinary skill in the art. To be administered in the form of a transdermal delivery
system, the dosage administration will, of course, be continuous rather than
intermittent throughout the dosage regimen. Compounds of the present invention may
also be delivered as a suppository employing bases such as cocoa butter, glycerinated
gelatin, hydrogenated vegetable oils, mixtures of polyethylene glycols of various
molecular weights and fatty acid esters of polyethylene glycol.

[0076] When a compound according to this invention is administered into a
human subject, the daily dosage will normally be determined by the prescribing
physician with the dosage generally varying according to the age, weight, sex and
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

-35-



92 spigot 96 flow line 100 bottle 102 water level in
bottle 110 bottl e neck 200 controller 202 circuit
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bracket 220 programmabl e i nput 230 renote programrabl e
I nput 240 di splay 242 ozone indicator 244 gas flow

| Fiebir@adRicANCacHOBRES SPfredtRGHIORIIER iR 48peheE K30 range.

renote di spllay 252 ozone indi cator 254 power indicator

26empeungis of Hdimsaleo} arbll) may tapsatbefadminisieredesedientinBy w2thtnown

Sal“IIRi%gIrlger 508 gt%%ﬁ:rasger%tg inh’:e)g \Q%E)mib{]rfglﬁgn formulation is inappropriate. The
invention is not limited in the sequence of administration; compounds of Formulas I
and Il may be administered either prior to or after administration of the known

anticancer or cytotoxic agent(s).

ASSAYS
[0078] The pharmacological properties of the compounds of this invention may be
confirmed by a number of pharmacological assays. The exemplified pharmacological
assays which follow have been carried out with the compounds according to the

invention and salts thereof.

Met Kinase assay
Reagents Substrate Mix Final Concentration
Stock Solution
Tris-HCL (IM,pH7.4) |20 mM
MnCl, (1IM) 1 mM
DTT(1M) 1 mM
BSA (100 mg/ml) 0.1 mg/ml
polyGluy/tyr (10 mg/ml) | 0.1 mg/mL
ATP (ImM) 1 uM
v-ATP (10uCi/ul) 0.2 uCi/ml
Buffer Enzyme mix
20ul IMDTT 4ul GST/Met enzyme(3.2mg/ml) = 10ng/rxn

200ul 1M Tris-HCL, pH 7.4 | gs 12ml Buffer
20ul 100mg/ml BSA
gs 20ml H,0

[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
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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282 plug 290 power output 300 electrical fuse 310
power for punp 330 gas input 340 gas output 400 punp

wai@simset for punp 420 filter 422 cap 430 outPCI/USI®N5/014120

punp 440 tubing 500 first output tubing 510 | ow
permeability filter 520 second out put tubing 530

iftuser600 o e .genera 6 '
bR Gt 0GR L35 it the 1A S Mfar RErcPAE
IR Ske6-RSI0lifda kbt afidredonnfed PPaRnidrindtnehdit Got, Mefiden,
ozone generation 650 control circuit_ for air

§ENe Dk paspGBO cuvies Mste ginetated tofdsterabphe sensentpgigarrequired to
ST E TTR RS TS, TP s Wefe Absotl 20T in
dimethyl sulfoxide (DMSO) and evaluated at six concentrations, each in

quadruplicate. The final concentration of DMSO in the assay is 1%. 1Csp values were

~ derived by non-linear regression analysis and had a coefficient of variance (SD/mean,

n=6) = 16%.

[0080] Preferred compounds of the invention inhibit Met kinase with ICso values
between 0.01 to 100 pM. The most preferred compounds have ICs values of less
than 0.5 pM.

[0081] Further subject matter of the invention also includes pharmaceuticals for
use as described above including controlling cancer, inflammation and arthritis, which
contain at least one compounds of Formulas I and II as defined above or at least one
of its pharmacologically acceptable acid addition salts, and the use of a compound of
the Formulas I and II as defined above for the preparation of a pharmaceutical having
activity against proliferative diseases as described previously including against cancer,
inflammation and/or arthritis.

[0082] The following examples and preparations describe the manner and process
of méking and using the invention and are illustrative rather than limiting. It should
be understood that there may be other embodiments which fall within the spirit and

scope of the invention as defined by the claims appended hereto.

EXAMPLES
[0083] The invention will now be further described by the following working
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

additional purification. Solvents were commercial anhydrous grades and were used
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materials used or intended to be used in a human bei ng

wa@e@shimsepnpati bl e, unl ess indicated ot herw sePCT/US20$/014120

be understood that each of the el enents descri bed
above, or two or nore together may also find a useful

licatjon,i.n other~types ik fer .

o b GsuPe Bt ATIGRBE" iRt S ARl Bl fTobd Bl bsing
56 EQNEIRETKWtIbel%0, .04bY.060uea). (he gist of the
presént invention that others can, by applying current
10064] o dgnalytisaliREyersecksee (RPYBPLY avoS SREOEREA 15¢18 4 Phapomenex

with mitin eat ures t hat '

A0 S84 b9 DS 0 it ALl Q5B BPTER B, 1
8£chtc2§e 2% %ﬁ'lfﬁeﬁrgr&ﬁ&ﬁgﬁbﬁl RDPEAL 5,008 td 096SA T TOOENIB)Okas used
set tforth in the appended clains. The foregoin

abats rubéngmobe pan iy w6 FLOMA 8Py R A B -
sScope O e pre i i i m
Boh e O arthg va PRl Htre ey ped b .

@5‘5 ; NA%G@EW RERR TS (P AL GAd bEMSInI QKU a Fheds

cation clainms priority benefit under Title 35
(@) elfiobniing d 0%t methandy W% siatanal. 1 KpPF A Ceol vesh &) Rad 90%

0/ 564,842, fi [
e b her 3919 S80SO GRS HER =g i gh gne of the
Eﬂiﬂ%ﬁ?}g &}Cu?%ggrﬁa-t %%MZI[ §§ BTGP ohl EbPnXcoildn with a flow rate

rnvention relates to conpounds

LP8H ITRiRIS - YIVEC BEDBS BO tyT00shteokim sathadldw kty 0b20
growm h factor receptors such as c-Mt, thereby making
ntle/mins@ £ Phemsnaneki30ca?ifennaepdums withreefl g aa@a% &Qmledmyn; D -

conpositions that conprise th d . I
JOAEHS ORSHx S bmrnenmar S Bawaae obi gL i T - YiC 10
, ich are as [ | [ . i
S350 B IRRSL AR o panesesoons o-
A0b mARSIPUL AR h Tl veREPSIAGmELEIR. as C- Met.
[0086] All final products were characterized by '"H NMR, RP HPLC, electrospray

jonization (ESI MS) or atmospheric pressure ionization (API MS) mass spectrometry.
'H NMR spectra were obtained on either a 500 MHz JEOL or a 400 MHz Bruker
instrument. °C NMR spectra were recorded at 100 or 125 MHz. Field strengths are
expressed in units of § (parts per million, ppm) relative to the solvent peaks, and peak
multiplicities are designated as follows: s, singlet; d, doublet; dd, doublet of doublets;
dm, doublet of multiplets; t, triplet; q, quartet; br s, broad singlet; m, multiplet.

[0087] The following abbreviations are used for commonly used reagents : Boc or
BOC: r-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
hydrochloride; RT or rt: room temperature; tg: retention time; h: hour(s); min:

minute(s); PyBroP: bromotripyrrolidinophosphonium hexafluorophosphate; TBTU:
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waelewsniised bel ow that are useful in the treat neekt/US5005/014120

cancer. or an enantioner, diastereoner, hydrate,

sol vate or pharmaceutically acceptable salt thereof
\M‘—gﬁ-’b%zoﬁ%adoﬁll'}lﬁl)-mmy(ﬂ’ NSsRetdityhine v teyhfluoroborate; DMAP: 4-
cycl oal kyl, substituted cycloal Kyl aryl al kyl ,

N Natimehychinopiraliney EHOBiroy HOBTpktdrexybewizodriagole; Na(OAc);BH:
al kenyl, substituted nyl, .al kyi _Ssubstituted..
éP@WI?C%%%YEPHQ}YQ{ISeﬁ%‘E iSar et oRiploabétie¥ia

qum YRS I DRI Qi Ay EERRAIARMAN:
EU stlfgﬁggnk2$§§%%?§$§?aeﬁ#§Hgterogggﬁgg]kyI, or '
sudetiirles M ORE hertampt:| KiQAcy bthelashtaRg DMF| didwsitioh damanyjide;
H. _hal ogen, cya , . OS5, NRGR { ubst.i-tut ed
éﬁ}@t@a@y@qoégp@ﬁ@?ﬁéﬂlgjws@aw été% CE%,YI 63}11‘%7 r bbﬁ\}ﬂ
Sdi'%}ﬁ(grbfnlé{hgﬂe Bf Wethy ok ShRAEY -S4 EMbRFRRYBERBIVACIA.
heterocycl o, substituted heterocycl o, aryal kyl,
substituted arylal kyl, heterocycl oal kyl, or

substituted heterocycloal kyl; B is O NR3, NRBCH2, S,

SO, SC2, or CRORLO; V i sNRE¥amPle] crR 37R38V provi ded
that when VRI1 is N, Rl isyan alky] or cycloalkyl; W

and X are each i ndepe n NW X is selected
fromQ S, and NR12 ; S - R14- ‘
- (CR13R14) i NR15-; 1} 2.0n i@ xoANF Wand X are

both C, 0 to 3 if[§m§F0f Xo Wis N and 0 to 2 if X
o

and Ware both N, p ™ 1 to 4;
N
N-(4-Fluorophenyl)-N-(4-(pyridin-4-yloxy)phenyl)malonamide

A) 4-(4-Aminophenoxy)pyridine

[0088] A solution of 4-chloropyridine hydrochloride (Aldrich, 3.0 g, 20.0 mmol)
in dimethyl sulfoxide (40 mL) was treated with 4-aminophenol (Aldrich, 2.1 g, 20.0
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;O (3 x 150 mL). The combined extracts
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) &
8.38 (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(ESIH m/z 187.2 (M + H)".
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R3, R5, R6, R7, R8, Rl11 and R15 are independently
sel ected fromH, alkyl, substituted al kyl, al kenyl,

waastimset ed al kenyl, al kynyl, substituted al kpemyis2005/014120

cycl oal kyl, substituted cycloal kyl, aryl, substituted
aryl, heteroaryl, substituted heteroaryl, heterocyclo,
substituted heterocyclo; R40is Gelected fromaryl,
substituted aryl, heteroary bstituted heteroaryl,
het er ocycl oal kyl , and suliti t Ut edthet er ocycl oal kyl ,
provided that (a) if R4 is phen 1) R4 is not
substituted with both hydroxy a am do; and (ii) R4
is not substituted with -NRSO 2 erein Ris alkyl
or aryl; (b) if R4 is pyridyl ,R4lis not substituted
wi th both hydroxy and nethoxy; and (c) if R4 is

my | M3lfAFluorbphénylaifino}Bhsophopabivadia =0; RO and R10
are i ndependently selected fromH, hal oge al kyl

d088%]i t utled selutipn of eyl ehloyo-3-exopraraneste a‘\@yéh,o%@ B, 40

Aethap A Ap i sy G0 ARy Bt 65 et BHPT B Biemytamine (3.4
hat 4Py PRIYRd bﬁ4}fﬁm§@%ﬁlﬁeﬁ(€’d&ﬁ&fﬁ3t‘é m8! ¥¢/Inmol). The reaction

substituted al kyl,” al'kenyl, substituted al kenyl,

ahkyury was stitred att robedempeptyyt pvethighNGRl was BER kencRIBwith 100

and R14 are, i endent!l y_ selected fromH, hal.ogen,:

Tkt Satui N CBaSCIRRgR TR PRy Toxet, 58k Fepit Wk chioroform
| : ke | doroikied 65!

T AL B S s

hwmeenited in veciostoi givit the chelegrodicy hs a atosv ait et saiddyéd upon

T R YN U

| §2)58b8 L S 09maRS, §ho{19H)Of BHVY BE: S WS ALY MS(EST) m/z
226.11 M+ H)".
[0090] The above ester was dissolved in 100 mL of ethanol and cooled to 0 °C. 1
N aq. NaOH solution (100 mL) was added and the reaction was stirred at 0 °C for 1 h.

The reaction was concentrated in vacuo to remove ethanol. The aqueous solution was
extracted with EtOAc (50 mL) and was then made acidic with 1N aq HCI solution.
The aqueous solution was extracted with EtOAc (5 x 100 mL). The combined organic
extracts were dried over anhydrous Na,SO4 and concentrated in vacuo fo give the
crude product as a yellow solid (6.31 g, 84%) which was used without further
purification. "H NMR (DMSO-dg) & 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(EST") m/z 198.43 (M+ H)".

O) 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
was treated with 3~(4-fluorophenylamino)-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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Dis Sor O mis o 6; R16, R17 R18, R19, R20, R2 1,
R22, R23, R24, R25, R26 and R27 are independently

waedosatme? from H, hal ogen, NR30OR3 1, OR32, CO2R3BPS2005/014120
CONR34R35, SO2R36, al kyl, substituted al kyl,

cycl oal kyl, substituted cycl oal kyl, al kenyl,

B it S S SO P s

Loalekitle coriponnfas bt bifaghite foam (140 mg,
@E%%?@gé%kgg%ﬁ%?f&ggg'and ngzaﬁ% ind%ESndentfyomn( e

W)g)? C‘?PENMFB Wﬂio-wlf) Eyli Q-305($blkﬁb,tll0t26c(.s,a] B43(géI ¥k} £515.5, 1.5
titut , , ~
e BT OBt 4 b e 4 o b 117001 e Bl & g 288, -
. 8 . . Rﬁ IR32H]+R33’ R34, R35,
%ﬁgﬂa%)’g%'ﬁé@fsh%géj%g%sﬁ%el g(]:gt ed fromH, alkyl,

substituted al kyl, al kenyl, substituted al kenyl,

al kynyl, substituted al kynyl, Sloalkyl, substituted
cycl oal kyl, al koxycar bony zagu§¥, substituted aryl,
heteroaryl, substituted heteroagyl, heterocyclo,
substituted heterocyéhg -bEﬁd% , eyl , or

substituted heterocycl yI ; dand,

i ndependently H, hal ggens or 3l kyl . De

| NVENTI ON [ 0004] The [present invention provides for
compounds of For nul S/F and Il defined above,

phar maceut i cal cg j£ions enpl oying such conpounds,

and nmet hods of u |ng uch conmpounds in the treatnent
Oﬁ-@?(@-féﬁloé 0005k aTiL9-y185yL3-Ahbyd phehipl) B--@-Migrophedyd)acetyl)
part ‘of anot'her group refers to a nonoval ent al kane
(hydrocarbon) derived radi ¢ailbutemnt ai ning from1 to 12
carbon atons unl ess otherw se defined. Preferred al kyl
groups are | ower al kyl groups having from1l to 6

carbon atons. An al kyl gro s aN@ptionally
“substituted straight, W:@”
O

L
cl 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-

A-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

Qd N

cooled, diluted with water and extracted with ethyl acetate. The ethyl acetate extract
was washed with brine, dried (MgSQy), and concentrated to give the crude product as
a yellow solid. The crude product was triturated with isopropyl ether to give 4-chloro-
6-(2-fluoro-4-nitrophenoxy)pyrimidine as a yellow solid (1.3 g, 94%). 'H NMR
(DMSO-dj) & 8.80 (s, 1H), 8.51 (dd, 1H, J=8.6, 2.5 Hz), 8.31 4, 14, J=9.1 Hz),
7.87 (d, 1H, J=9.1 Hz), 7.84 (s, 1H).
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branched or cyclic saturated hydrocarbon group. Al Kyl
groups nmay be substituted at any avail abl e poi nt of

w@rdoaainsent . An al kyl group substituted w th aPOL/082005/014120

al kyl group is also referred to as a "branched al kyl
group". Exenpl ary al kyl groups include met hyl , ethyl,

propyl, isopropyl, n-butyl gt- ut i sobutyl, pentyl,
hexyl, isohexyl, heptyl, 4, hyI pentyl , octyl ,
2,2,4-trimethyl pentyl, non undecyl dodecyl ,
and the like. Exenplary su stituents i nclude but are
not limted to one or nor N the foll ow ng groups:

al kyl, cycl oal kyl, heterqg yc,JoaI kyl, -CN, aryl,

het eroaryl, hal o (suchCeh I d, Br, 1), haloalkyl

gﬁcré?ﬁ%mm Clllzlg) dr %)f%li’ﬂ)al kox . aI kyl thio,
y C@Iﬁq‘ €ani no,
Fim) % ()IuHFm@B “chfdfo- %@Mﬂ?ﬁ )4+mﬁ‘6}l§}®n6xﬂb§i@rﬂi'dﬁhé (18 g, 4.8

006] The term "al ken herei n al one or
ﬁﬁn@l [II mefhanaelqi DEmLY mas preated avith Ra;lea ninket dehgbagneous slurry)

d | h b d
beA s Teagtion AR S e ehe BlAGke SERRSRCA LR ER PR
ggl%)dn? aPRT%or £hKERY bat@fyQURSs ﬁ‘i?éfe@!)ﬁ‘ Othe %il‘@é%@ Sbndettr6d,adnd the

REpr S
any aval pol nt of "attachnent. ’Exe ary
sesidifel pantétivned foetheah KEh¢l, apdoarper. i Thel mctbylbnmdéomdfsplme was

TN T R
Ry a?%r?]%ﬂrf Jr?ﬁht%la%el ﬁgfég'lgﬁ by MYUCHD ‘ﬁh@ﬂh@fz a§¥lﬁ=,| élﬁent to give 4-

con carbon atons and at | east one

¢hloBe6- (Qmma&homudrﬁp}mhex@pyxﬂmdﬁhd(gswww mii(600mzab2%). 'H

b b d bl f
B RHPMO SRS Bt oD 3P (AEInGD7 (B IR Mg H), 6.46

g ¢ T R R R LK R I SRS P e SRy VS ESD)

thye cap ke efytar bon atoms a part| cul ar group can
contain. For exanple "Cl-6 al kyl" neans a straight or
branched saturated carbon chain having fromone to six

C(%r bo I]—&t-(OJ-TEilloropyrimidin-4—yloxy)-3-ﬂu01~0phenyl)-3-(2-(4-
fluorophenyl)acetyl)thiourea
[0094] 4-Fluorophenylacetyl chloride (Lancaster, 0.52 g, 3.0 mmol) was added to
a mixture of NaSCN (0.27 g, 3.3 mmol) and EtOAc (12 mL) and the resulting mixture
stirred at RT for 30 min. This mixture was added to a solution of 4-chloro-6-(2~
amino-2-fluorophenoxy)pyrimidine in 1:1 EtOAc/CH,Cl, (5 ml) and the resulting
mixture stirred at RT overnight. The mixture was concentrated and the residue
partitioned between EtOAc/ H,0. The EtOAc phase was separated, washed with
brine, dried (MgSOy) and concentrated. The product was purified by flash
chromatography using 10 — 35 % EtOAc/ hexanes as the eluent to give the title
compound as a yellow crystalline solid (0.85 g, 65%). 'H NMR (DMSO-dg) & 12.40
(s, 1H), 11.81 (s, 1H), 8.67 (s, 1H), 7.90 (dd, 1H, J=12.1, 2.0 Hz), 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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exanpl es include nethyl, ethyl, n-propyl, isopropyl,
n-butyl, sec-butyl, isobutyl, tbutyl, n-pentyl,

waemspensyl , i sopentyl, and n-hexyl. Dependi ngp@nU$1965/014120

context, "Cl-6 alkyl" can also refer to Cl-6 al kyl ene
whi ch bridges two groups; exanples include propane-
1,3-diyL butane- 1,4-diyl, 2-nethyl-butane-I|,4-diyl,
etc. "C2-6 al kenyl" neansa straight or branched carbon
chai n having at |east one EaabpkXarbon doubl e bond,
and having fromtwo to six arQon atons; exanpl es

i ncl ude et henyl, prope ¥ . _N.SORLopen but enyl ,

i sobut enyl, pentenyl, @I hefenyll . Depéndi ng on the
context, "C2-6 al kery ¢an &l s®refepstg C2-6

al kenedi yl whi ch bridges two groups; exanples include
et hyl ene- 1, 2-di yl yl ene), 2-nethy| 2- but ene-

1,4-diyl, 2-hexene 1 6-diyl, etc. "C2-6 al kynyl"
nmeans a stralght or Nranched carbon chai n having at

ls Ie)a(lsf: air:) gf ﬁf B &?Hpﬁ&f@%@ftgfgl P L4e ?pSrg qﬁn-ﬁ-é/l w)pﬁﬁn)gg@h%rea
bjeo9sly! , Taedtlb GKIYI[iMhnd WR8parddesibhes - aﬁﬁﬁéﬂﬂh&é})pyndme

her ei n alone or as Fart of another group is a species

dfComipeynd AowtExampley | ¥ andra Smiler precedareoitlinecdbfes thagrepeasation of

A Bl RS SRS BN SR s«

9&9I caiCbHdE mtﬁrfwﬂy@ 24 ﬁk%@'ﬁxj 73q¥78b¢&ﬁr§1¥jb7 14-7.09
[ ohekyl, adamant etc cl oal kyl' groups na
J 4t 619@61€at2Hady= 438/3]1 4 Hjg).8. Ws;ﬁH);M%(tESEOImMe@BZ 2 (M +H)".
Exenpl ary substituents include one or nore of the
fol l owi ng groups: hal ogen, such as F, Br, or d,
hydr oxyl, al kyl, al koxy, {fApley tro, cyano, thiol
al kyl thio, and any of the subsFtltuents described
above for al kyl gr oups. [0011@] The Hernms "al koxy" or

"al kyl thio" herein alo p anot her group
denote an al kyl group scig be aoo Bgnded

t hrough an oxygen |inkKage (-O) or a sulf I i nkage
(-S-), respectively. 11] The term

"al kyl oxycar bonyl " grspn al one or as part of another
group Cl

NI-(4-(6-Chloropyrimidin-4-yloxy)-3-ﬂu0rophenyl)-N3-(4-ﬂuorophenyl)
malonamide

[0096] A solution of 4-chloro-6-(2-amino-2-fluorophenoxy)pyrimidine (29 mg,
0.12 mmol, Compound B of Example 2), 3-(4-fluorophenylamino)-3-oxopropanoic
acid (26 mg, 0.13 mmol, Compound B of Example 1) in DMF (1.5 mL) was treated
with DIPEA (24 pl, 0.14 mmol) and TBTU (46 mg, 0.14 mmol). The reaction
mixture was stirred at RT overnight, diluted with EtOAc (25 mL), and the organic
phase was washed with brine (3 x 20 mL), dried (MgSO,) 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-
ds) 8 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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denotes an al koxy group bonded through a carbonyl
group. An al koxycarbonyl radical is represented by the

w0 o067 - C(O) OR, where the R group is a strap@huSmns/014120

branched Cl-6 al kyl group, cycloalkyl, aryl, or
heteroaryl. [0012] The term "al kyl carbonyl ™ herein

Bpottp: etaeaf a7 T8 LRI P B ™ Pt e RES Y iz

489 &y (peaF Bynyl oxy" herein alone or as part of another
group denotes an al kyl car bonyl group bonded t hrough an
oxygen |inkage. [0014] The term "aryl" herein al one or
as part of another group fﬁ{ﬁ ko nonocyclic or
bicyclic aromatic rings, €.Q. p%enyl substituted
phenyl and the like, as well Hs groldps which are
fused, e.g., napthyl, 'phefap A e like. An
aryl group thus contai ~@ | egst @gne @e havi ng at

| east 6 atons, with ugto™five such rings Being
present, containing u to 22 atons therein, with

al ternating (resonat ng); doubl ebonds betmeen adj acent
car bon atons orH ‘é het er oat ons. Aryl groups may
optionally be subsfﬂtuted wi th one or nDre gr oups

hydr oy -CeERSE- ettt arRprae ks e PG
al kenyl oxy, trifl uorﬁggﬁtotﬁ%glzﬁ%fbganﬁagl oal kyl, aryl,

het eroaryl, cyano m= 20, 1, 2), or
fe0o9r] . [ AGbBEioTbe N]e(nr(ﬁ cﬁdqrblayrkyid'in-é{ylomb-ékﬂh;drophmﬂéﬂ‘ﬁ ~(4-

gllr“ggﬂ% ok o SrnEide (90006 Wk BEtp gt SuR BB RDH (6 mL) was
I atlat 80 °
[ OHR il E/Eenz‘kﬂ%ﬁgn@’?ﬁﬁf) %}Hg SHANRLA iRh seRwAilat 80 °C

group 1's a rou The term "am no
Her B i Bleahi&t@é was cqraehtrabd amrbﬂab eesidrequpified by msertacative HPLC

: L1y pe_sub d
ohins o TR DG SItRRE ha Tk The N8R Gintaining the
di f{m{ B 1yoPhifiledd g‘?é{%k 13’8 aﬁ{&’%sai Jord yelﬁ;lvxkﬁﬂiﬂl (60 mg,

eroaryl teroary

ML) ohptenm a@mSo -Lyshohksie r1<H%l kO’B@(Hﬂsl 2Hy; el So@k kylH), 7.76 (d,

cycloalk | al
H{J'121Ih)764762@n2H)736727@n2H)715(&12Htl 8.8, 8.8

Hz), 5.95 (br s, 1H), 3.49 (s, 2H), 2.80 (s, 3H); MS(ESI") m/z 414.16 (M + H)".

Example 6
F Hwﬂ
50
N
0] ll_\l1 N

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

oxopropanamido)phenoxy)pyrimidin-4-ylcarbamate
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hal oal kyl , hydroxyal kyl, al koxyal kyl, thioal kyl .
carbonyl or carboxyl. These substituents may be

wo eooshemsesubstituted with a carboxylic acid, apgI/o8200$1€14120

al kyl or aryl substituents set out herein. In sone
enbodi nents, the am no groups are substituted with
carboxyl or carbonyl to forn1-acy| Qr -car banoyl
derivatives [0017] The term "hetero ¥y|" herei n al one
or as part of another gr oupydig fer substituted and
unsubstituted aromatic 5 or me 'br/ﬂ nmonocyclic
groups, 9 or 10 nenbered§ﬁzéaf?7 Noups, and 11 to 14
menbered tricyclic grou ch 'fhave at |east one
heteroatom (O, S or R&an at 19&ds one of the rings.

Each ring of the heteroaryl group containing a

gt er DaUG-Erimethoxgbenzyhh-ciloropyrinidiert-agnineu| f ur

atons and/or fro e to four.nit t rowd d

THIBT « noA otiee pLhaeveRropgtaidd (ST Tk 1Plogpgt.ac
E ttpﬂﬁL 27.7

SfbmBEycRRRa AR BTG (1185 ¢ 710 | SRR, DIPEAAIRY

Tntrh61Y,Cintl ¢-BuOHNS 0 maly) vesrhtatied abm(y’Cbﬁmr Bdn Hteonixtura dvaﬁrﬁyoled
be saturat ed, gﬁartlally saturate unsat

dileicaguih wia: GDF B SOy HER PBIAF] Yoo TEReR Py daetm
&'@t?at}olﬁ an[ BLAgE afth \Aﬁ_n‘slﬁl%? CQJE{ AORhined RATHIAY Wa&!r Z&kkr, and

eroaryl groups icyclic or tricyclic nust
vasduae 8rigd to gae@zm ofievite! sbyd . @gam%) r %mymt(DMm)ds)raes 28 (s,
fused ring rings e aromatic or naon tic.
Tho. 1ok 65 Gy A4 CodE 35 (et AadHocHh: Sy ool | abi e
nitrogen or carbon atom of any ring. The heteroaryl
ring systemmay contain zero, one, two or three
substituents sel ected from Ehe NP, consi sting of
hal o, al kyl, substituted aIk?L;igfkenyl, al kynyl ,
aryl, nitro, cyano, hydroxyg xy, thioal kyl, =0,
-CO 2H,-C(=OH, -CO 2-al kf C(=0O) al kyl, phenyl,

I

benzyl, phenyl ethyl, phenyfox phenylthlo,
cycl oal kyl , substltuted C IkyI het er ocycl o,
het er oaryl , -NR R', - R', - CO 2NR R',

:lﬁ(R (Qg E‘Wﬁ% el %gﬁﬁo’%’ypﬂ%ﬁgh' 'amln%Pn g gl E e rl? den ? Ins
S[@b@it ed A mixture of N-(2,4,6-trimethoxybenzyl)-6-chloropyrimidin-4-amine (2.2
g, 7.11 mmol), 2-fluoro-4-nitrophenol (1.1 g, 7.0 mmol), and 2-methoxyethyl ether
(50 mL) was heated at 160 °C for 60 h. 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;3 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
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-dq) § 8.31 (dd, 1H, J = 10.4, 2.5 Hz), 8.14 (dd, 1H,
J=9.8,2.0 Hz), 8.04 (s, 1H), 7.61 (dd, 1H, J=8.3, 8.3 Hz), 7.07 (s, 2H), 6.02 (s,
1H); MS(ESIH) m/z 251.15 (M + H)".
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from hydrogen, al kyl, substituted al kyl, and
cycloal kyl, or RS and R 5 together forma heterocyclo

wo@eooket®wsparyl ring. [0018] Exenpl ary nonocycl PET/US2005/014120

10

15

20

het eroaryl groups include pyrrolyl, pyrazolyl,
pyrazolinyl, imdazolyl, oxazolyl, diazolyl,

i soxazol yl, thiazolyl, thiadiazolyl, isothiazolyl,

furanyl, thienyl, oxadiazolyl, pyridyl, pyrazinyl,

pyri mdinyl, pyridazinyl, triazi NGand the |ike.

[0019] Exenplary bicyclic het =@ yl groups include

i ndol yl, benzot hi azol yl, bengtdtoxol yl, benzoxaxol yl,
benzot hi enyl, quinolinyl, teftrahydroisoquinolinyl,

i soqui nol i nyl, benzinidazgﬂ?%N benzopyr anyl ,

i ndol i zi nyl, benzof urgsyl ,Ach¥fonony), coumarinyl,
benzopyranyl , cinnolinylﬂ qd?noxalinyl, i ndazol yl,

pyrrol opyridyl, furopyridinyl, dihydroisoindolyl,

Ot r apyeBaguicA@-lmyto-4nitréplenbxkRpy rintdines-yloerhpinatey

tricxclic het eroaryl grou s,inglude carb QlXﬁﬁ 439 12
RHIDH o 4 mixireakert HrflBpIorhpitrorenoxypypiudin-4-amine (439 mg, 1.
he Lo % | | K1 s stirred at

BRI (] ape 7 HREAY DS, (g, 68 THE ORI 57

®Rofohen mEpethceetasditacho &t gt the ceateyradwsd, The product was

artiall unsat ur at ed nonocycl i rij m )
poriied hy HeshBhremztognty Hunb s sdfetp P Trsh pyent o give

t her se| f iLtr-qae .
SR LB P MRS BRI SHAbte Bl soa (10

67dTBRYST &d NMRAEMSOLY 6 10.581¢] 1EDNS.89 (&, dbke/ B, 1.bHz), 8.32
three heteroatons selected fromnitro

£/ 16F, Jsul 6.352.4 TFad Skt @ddcVid <94 Ag> %3%2%(\6/%%%5 vy 8.8,

substi tuted [ ) he ckhC ring may
e Babdio S0 s dmarD: MiEhel D Eo R DY N
positions by one or nore groups independently sel ected
fromal kyl (preferably | ower alkyl), alkoxy

(preferably | ower al koxy), nF Hoal kyl am no
(preferably a | ower al kyl am no i al kyl am no
(preferably a di[l ower]al kyl am , cyano, hal o,
hal oal kyl (preferably rifl uo\o[[}et hyl ),

Boc\N ‘ N/)
H

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

[00101] A solution of tert-butyl 6~(2-fluoro-4-nitrophenoxy)pyrimidin-4-
ylcarbamate (11 mg, 0.031 mmol) in MeOH (2 mL) was treated with PtO, and the
reaction mixture was stirred under a blanket of hydrogen (from a latex balloon) 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-ds)
§ 10.62 (s, 1H), 8.43 (d, 1H, J=2.5 Hz), 8.36 (dd, 1H, /= 9.8, 2.5 Hz), 8.36 (dd, 1H,
J=9.8,2.5 Hz), 8.20-8.17 (m, 1H), 7.71 (dd, 1H, J=8.8, 8.8 Hz), 7.49 (s, 1H), 1.48
(s, 9H).
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al kanoyl , am nocar bonyl, nonoal kyl am nocar bonyl ,
di al kyl am nocar bonyl, alkyl am do (preferably | ower

wa@bkdogh1mei do), al koxyal kyl (preferably a | owerPCT/US2005/014120

al koxy[ | ower] al kyl ), al koxycarbonyl (preferably a
Iomer al koxycar bonyl ), al kyl carbonyl oxy (preferably a

gyer éwyﬁfg% gé’rﬁdo?&%i 3@@%%§%héﬂm&ﬁm@y phenyl),

sal d aryl opt1 ona itdted by hal o, |ower
al kyl amj;rbpmmmndb)qﬂnepoy)pypmﬂimﬁwlmbuha@ch

DTS v Tk Rae B WFRF Py ol S-S i o2
W‘?@%ﬁ%@g&h%ér}gé%gg k [ E‘goé 939 E{éﬁ%l% t acﬁe dto

t forpplicanlantihe)efoxspeopdnoaugid @ mgyhodl mimd) (bmmpdnmdug bf
any heteroatom of the heterocycl éIPt hat results in

sz@e 43R (E mepododt mmpd). ead RIPRA(8 Héab H3P Hﬁaé%ulh ysinga

T

| hraeleBRGhY QsilAYE .4 MBM‘&KDCH 100 (S5 E 1 @mHteLfeat g@fe}thé tite
val ences. [0023] The term "hal %gN or "halo" refers

tenygduodian e white sodich €10 .8 e FONMBo (M8 Osdh) éctletB GnlH),

DA Geiinhs S dbn g Tt he B dpl b &5 B,

mpei (d, a4, e Ao tp, I)W?&b@@qlﬂmﬁw (R4 18i(HE 2152048 ?anH?tl 46 (s,
the protécted si Sui t abl'e protecting groups

Iy MSESTOfmize0 32 ékhi)i.nvention will be recogni zed
fromthe present application taking into account the
| evel of skill in the art, and with reference to
standard textbooks, such agGnoee. T-W et al.,
Protective Goups in Oganic Synthesis, Wley, NY.
(1991). [0025] As used hErein, Hhe erm"patient”
enconpasses all nmanmalia e itabl e
exanpl es of salts of the ¢ unag‘a or to the

i nvention w th inorgani cQor ~organi c acids aref

hydr ochl ori de, hydr8br/oid§q§, sul f at e,
e M

O ll\l N

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

oxopropanamido)phenoxy)pyrimidin-4-yl(methyl)carbamate
O
P f )
J A
CHs

A) tert-Butyl 6-(2-fluoro-4-nitrophenoxy)pyrimidin-4-yl(methyl)carbamate
[00103] A solution of fert-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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met hanesul fonate, naleate, funarate, and phosphate.
Salts which are unsuitable for pharmaceutical uses but

wokiosh1msen be enpl oyed, for exanple, for the iBOCI/ES10051014120

or purification of free compounds | or Il, their
pharmaceutically acceptable salts, are al so included.

[ 9hed]at the Yerae@beratud@for 36 hahtes. nTH@fda@tﬁbIPﬁ[mﬁﬂesx;@a% treated with
conmpounds having Formula | or Il: or an enantioner,

dlioégméﬂqé@?‘r@lo lnPekSammoleothstitred atr0- §h@rfmal:<émlm cdhd seaction
bl e,salt .th wh
SR M adlel ot WEG I piRroietbsend i 5 oP suinihe
alhﬁit@le Kﬁe{s,dllﬁtﬁﬂs&ﬁﬂtﬁ Hed1amY ) ahk ﬁtrac@é’cﬁ"\lwth E%@AE '(Lt Etlﬁan) The
aryl, al kenyl, substituted al kenyl, al
sqp@ghmqim@mcam@q ;ined AdgR0 gang Icpnmbraitedlzm mmllo to g1ve the product

ero cIo uted_het eraoc

Has S 2 g dpele &l gvtsp fide dONNRAPBRS 1kl & §io7 (@ THL, 7= 11 H),
alky!l tredrhgties eyl _

ehfg%ﬁ(dgéxlﬁlsgl n%%ge% t [ 3)5@!%% dg‘]]en9 lté gh}é% %ﬁ (dd’ 1H, J
aRB,, NRERY,, 7.64 sy L), §Lﬂ:$@s; 3H0Y, @& 1ak,l0H), cycl oal kyl ,
substituted cycl oal kyl, aryl, substituted aryl,
het eroaryl, substituted heteroaryl, heterocyclo,
substituted heterocyclo, aryalkyl, sufstituted
aryl al kyl, heterocycl oal kyl, or pti tut ed
het erocycl oal kyl; B is O NR8, I\ 2 S, SO S, or
CROR10; V isNRl1l1l or (CR 37R38yP- provided that when V
is N Rl is an aIkyI chlo.\ l; Wand X are each
i ndependently C or sI eclt ed from O S5and NR12
; Zis -CRL3R14-, ‘»

CHs

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.
The reaction mixture was filtered and concentrated to give the desired product (30 mg,

75%)as a light brown solid. MS(ESI") m/z 365.13 (M + H)*.

(8)} tert-Butyl 6-(2-fluoro-4-(3-(4-fluorophenylamino)-3-
oxopropanamido)phenoxy)pyrimidin-4-yl(methyl)carbamate
[00105]  The title compound was prepared from fert-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
hexanes as the eluent gave the title compound (30 mg, 83%) as a white solid. 'H

NMR (DMSO-dy) § 12.40 (s, 1H), 11.79 (s, 1H), 8.55 (s, 1H), 7.86 (dd, 1H, J=12.1,
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lis o 2; nis O0Oto4if Wand X are both C, 0 to 3
if one of Xor Wis N, and O to 2 if X and Ware both

WOR0op/118671 to 4; R3, R5, R6, R7, R8, Rl1l and RIGI/HSEB®05/014120

i ndependently selected fromH5 al kyl, substituted
al kyl, al kenyl, substituted al kenyl, al kynyl,

%étﬁ%ﬁ”f o) ffl 18 ?‘ﬁ‘lysu AIVFAD8S 4]3%?3 erigggdd 2H,J=8.38, 8.8,
lpsA)i 4.8 @dzﬁat?,es@@r i), 10t @r 9dy MS(Esfom/mssochM + I

heter ocycl o; Is selected fromaryl, substituted
aryl, heteroaryl, substituted heter oaryl ,

het er ocycl oal kyl, and subit |%1 i het er ocycl oal kyl ,
provided that (a) if R4S p (i) R4 is not
substituted with both hydroxyH anld am do; and (ii) R4

IS not substituted wt \'.0 e - i s al kyl
or aryl; (b) if R4 is p R4 ubstltuted
with both hydroxy and Ofet oxy, and (c) f R4 is
pyrimdinyl, it is no substltuted with =0; RO and R10
are | ndependent ly se |e fed from Hshal ogen, al kyl,
substituted al kG f(;al kyl, substituted cycl oal kyl,
aryl , substltut ed airyl heteroaryl substitut ed

heteroa , heterocycl gal kyl ub d '
ot o JoiALTIBar R 1(6-Refi 1SR PEam ot Hlosy aienyD-3-2--

substituted al kyl, %%ﬁg tm&lgga al kenyl ,

al kynyl , substi tut e%h&l%ﬁkwl ) or SO2NH2; R13
PULORLA reFrButyide eflderot4-(3- eﬂeﬂambphierfytanmwi -3hal ogen,

al kyl, substituted alkyl, alken bstituted

axmnwmdmmoxymmw@@na%@w XApRg 7, 25 mg,
i BT S
and concentrated in vacuo. The residue was partitioned between saturated ag.
NaHCOs solution and EtOAc. The EtOAc phase was separated, dried (MgSOy4) and
concentrated in vacuo. Flash chromatography on SiO; using 1 % MeOH in CHxCL as
the eluent gave the title compound (10 mg, 50%) as a white solid. 'H NMR (DMSO-
de) 8 12.37 (s, 1H), 11.77 (s, 1H), 8.09 (s, 1H), 7.82 (d, 1H, J=11.6 Hz), 7.41-7.35
(m, 5H), 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
F NN
Trry L
0] F
o
HoN N/)

1-(4-(6-Aminopyrimidin-4-yloxy)-3-ﬂuorophenyl)—3-(2-(4-
fluorophenyl)acetyl)thiourea
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substituted heterocycl oal kyl or taken together to form
a carbocyclic or heterocyclic ring of 3 to 8 atons; A

w0 20082161 ed from one of the follow ng: wherei PCDUB®0B014120

or O mis o 6; Rl6, R17, R18, R19, R20, R2 1, R22,
R23, R24, R25, R26 and R27 are independently sel ected

fromH, halogen, NR30R3 1, GR32 3, CONR34R35,
S2R36, al kyl, substituted al cycl oal kyl
substituted cycl oal kyl, al ke ubstituted al kenyl,

aryl, heteroaryl, subst i tut Npet eroaryl

het er ocycl oal kyl , %HlpSt I u/yed het er ocycl oal kyl; R
and R are |ndependent y $éIeNted fromH, alkyl,
substituted al kyl, cyclo&bkyl substituted cycloalkyl,
aryl, substituted ary or taken t oget her to forma

éér boéy@Y chvertfmt@mwbpeywlﬁgl%‘! Zfugrgdat ons; R3O,
0, and R36 are independently
selecte Pron?ﬁnggiﬂdﬁ? substituted al kyl, al kenyl,
$0019t7] t unedixalrk eng(2- fﬁbf@%ﬂo@dﬁ@tyﬂ)@ﬁhﬁduﬂ#mm (Compound B

cycl oal kyl bstituted cycloal kyl, alk b
of Pramplts 19 s eymo OG0 47 mgi‘ugé’é%ﬁéj‘ééé% (s me)

et erocucl tit
AE0 Bl o L R B Ptk e S b PREHF s congepirated
B moFeo %m BacHdE pripen dBakhl chrdthatbgdaplesn Sﬂz]s2 usmg 5-15%
al kyl .[0028] In sone enbodi nents of the rese

Bﬁ%mm berangy a4 the glusnbeave tﬂaﬁt téde ermpavad 8580 mgy @B’/o) as white

G S N RR B0 PR e £ N By 1. 321 o

Sﬂ@%wt@é 06 I SUPALddL Pﬂeﬂ Q.4 @ LB L ydoqal k! s=3uUchz), 1.49
as “cycl ohexyl or cycl opentyl .
(s, 18H); MS(ESI") m/z 451.12 (M + H)".

al kynyl, substituted alkyﬁj%%b-CN, aryl, substituted

e,
Boc.. I N/)

N
1

Boc
B) 6-(N, N-di-tert-Butyloxycarbonyl)amino-4-(4-amino-2-
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 stirred under a blanket of
H;, (from a latex balloon) for 15 h. The catalyst was filtered off, the filtrate
concentrated in vacuo and the residue was purified by flash chromatography on SiO;
using 1-10 % MeOH in CH,Cl, as the eluent to give the product (110 mg, 68%) as a
white solid. 'H NMR (DMSO-dj) & 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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[0029] hi sone enbodi nents of the present invention,
R2 is Cl to C4 al kyl, halogen, or haloal kyl. [0030] hi

w@ v/ 1ehodi nents of the present invention, RAPCHUS2005/014120

optionally substituted phenyl, or a 5 or 6 nenbered
nitrogen containing heteraryl group such as pyridyl,
pyridi none, pyrazolyl, or pyrrolidyl. [0031] According
to one enbodi nent of the present invention, Bis O
and Zis -CR 13R14

g each H [0032]
on, Ais an
difhe, wherein

or -NR15 vvherel n R13 ,

optional 'y substitut edOpyri di ne or pyri

the substituent is al al kenyl , al kynyl, hal ogen,
cycl oal kyl , heterocy Ioiﬂk -NR39CCR40,
-NR39C( O) 2R40, BRiR4y ,or-Q@NWBMA wherei n R39

RA0O , R4 1, R4A2, R43. and R44 are independently H,
| ower al kyl, substituted | ower alkyl, hydroxyal kyl,

@y nodk y(N, Nedickadbtyloxycarbshyl G+hmdin epyrimidibd-yloxy)-3-
het erocycl oal kyl, substituted heterocycl oal kyl

cycl ofluesephenydotréd(4-fnarpnhgaybhagetd)thioursa | -

iﬁ“’@h&%ﬁﬁg i N SRR Sare AR - %{6@3’?93\528?8%9
ardORAHNB U (4ofminbe- m@sphmom)pgnmmne (z@ g, 048

pyrl dine substituted with -NR 4 1R42, - NR39COR
mpoj»;\ﬂaﬂgmphenyém@é ghlogde (lemesstes; kg, BHP7 gﬁgqﬂp oand NaSCN

Z!Pli% ot hqléﬁg ?,1> H}JEKEA‘? A MH %%1 é%askrh}{%@:fb{bcﬂlu&e ﬁlescnbed for the

4tba, of Clompshid 0"6@)&&[})]& 5FEL§1§J clﬂéﬁlaafgeap&iqu‘ll Si0, using 10-
hy roxyal kyl , "am noal kyl, cycl oal kyl,
%rﬁ@mlmhbms as (be @fRaZave NRutrrempouady(P3 mey 77%) as a
ero ry r.t e
SE6Y HIAN GBSl ekl PB4 Ta o LS TS 2, 788
Q&&HZH, J@ifﬂXJ 1.8 3% g8 iax | (m, hygroxe e 38Y(in, 3H), 7.17 (dd, 2H, J=
8.8, 8.8 Hz), 3.81 (s, 2H), 1.47 (s, 18H); MS(EST") m/z 616.12 (M + H)".

D) 1-(4-(6-Aminopyrimidin-4-yloxy)-3-fluorophenyl)-3-(2-(4-
fluorophenyl)acetyl)thiourea
[00110] A mixture of 1-(4-( N,N-di-tert-butylcarbonyl 6-aminopyrimidin-4-yloxy)-
3-fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)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
crude product. The crude product was partitioned between EtOAc and saturated ag.
NaHCO; solution. The FtOAc phase separated, dried (MgSO,), 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-ds) 8 12.38 (s, 1H), 11.77 (s, 1H), 8.05 (s, 1H), 7.83 (dd, 1H, J=12.3,1.8
Hz), 7.41-7.35 (m, 3H), 7.31 (dd, 2H, J= 8.8, 8.8 Hz), 7.17 (t, 1H, J= 8.8 Hz), 7.02
(s, 2H), 5.89 (s, 1H), 3.81 (s, 2H); MS(ESI) m/z 416.06 (M + H)".
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CONHCH 2CH2NHCH 3, or CH2CONH2; the pyridines may al so
be substituted with pyridyl or piperidyl groups.

WO 0®34])78éccordi ng to sone enbodi nents of the pPEBESL005/014120

invention, Ais an optionally substituted pyrim dine.
Preferred substituents include -NR 4 1R42,

or - NRB9CO2R40, wherein R4E} IﬁZare pr efer ably H or
nmet hyl and R39 and R40 are pr rably, H or alkyl. In

one enbodi nent of the preseritl |nve |on conpounds
have the fol |l ow ng fo'? S
optional ly substituted yI Ik ' |s NH or

NCH3 ; RR is F, O, rCF3R3|s aridY is O or
S. In sone enbodi nmen Rlls Cto C7 cycl oal kyl,
substituted or unsulystifuted phenyl, or -(CH 2V R50
wherein nis 1 tigg 0 is H substituted or

unsubsti t ut ed phenyl am no, amdo, CN, -C(O2H, or -
O O) 2CH3 .11 -@UBEA IR iBidis- 45 loy)S- it @sphieny IR On,
conmpounds have the followng fornula Formula |V:
wherein R2 i s hal o ofluprophgnylymplonpmide optj onal |y
substituted phenyl, optionally substituted pyrazol e,

or optionally substituted pyridyl, pyridinone, or

pyri di ne- Noxi de. In one enbodinent dii the present

i nvention, conpounds aFe_8 N : formula V:
AV wherein Rl is optionlm al kyl; Ais
optionally substitutedOpyrim dine or pyridime; and R2
is halo or H and R13 and R14 are either H or together
wWth the carbon to |ic they are attached forma

cycl oal kyl sucl?fo%hsi\l ﬁlJopr opyl .

!

Boc

A) N'-(4~(N,N-di-tert-Butylcarbonyl 6-aminopyrimidin-4-yloxy)-3-

fluorophenyl)-NS ~(4-fluorophenyl)malonamide
[00111] The title compound was prepared from a mixture of 6-(N, N-di-tert-
butyloxycarbonyl)amino-4-(4-amino-2-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
DMTF using a similar procedure described for the preparation of Compound C of
Example 1. Ftash chromatography on SiO, using 15-50 % EtOAc in hexanes as the
eluent gave the title compound (23 mg, 80%) as a white solid. 'H NMR (DMSO-dy) &
10.47 (s, 1H), 10.24 (s, 1H), 8.58 (d, 1H, J=1Hz), 7.77 (dd, 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 (t, 2H, J= 8.8 Hz), 1.47 (s,
1810); MS(ESI") m/z 600.17 (M + H)".

B)  N-(4-(6-Aminopyrimidin-4-yloxy)-3-fluorophenyl)-V’~(4-
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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[ 0035] The invention also provides nethods for
treating a proliferative di sease, such as cancer by

wW@ewsnissering to a mamual i an speci es i n need PET/BESONS/014120

treat ment an effective anmount of a conpound of
fornmulas | or as defi ned above hi anot her

et V A 1BERYefalliion of
?lpr‘%ggjﬁng ablr}?%ﬁigfa 3{ {1511\}5} Htfﬁ g%adseg&?ﬁ a rrt)du(f’getrlI onloéf)lf0

Idonaseeand YD a0lianhsé e e Bige tie taldmmmiundmfsmgw&%) asa Whﬂel solid.
f such treatnent an effective anpun

MRADNISOrTy b 1043 (SADL oS ot B 8.8 o BT anty Gh sy =

(S i ARG 4, = 93 u5H :lfaMpre (D180, 1.8850308¢ 11, 7.15-

e @, Q'H)f elsa[g \Qet)ds $@as eH), 3 m@cem) NIS@34]) r@erztoam M + H)".
conpounds’ of Formilas [ and may generally be
prepared according to the foI I owi ng Schenes 1-14. The
conpounds are synt hesi zedFreadl ¥ usi ng synthetic

met hods known to one skil A tﬁe art. Sol vates
(e.g., hydrates) of the corrpoundSHof Hormulas | and ||
are also within the scope O e N tion.
Met hods of sol vation are genly no [ e art.
Accordingly, the conpoundsoof e instant invenEion
may be in the free or hydrate form and rmy be

obt ai ned by net hods exeny i tNed by the follow ng
schenes bel ow. [ 0B oI routes to the pyridine
and pyrimdine a gueHs descrl bed in the invention
are illustraled” chenme 1. An appropriately
substituted pyridine or pyrimdine 1 can be treated

Wi t1h(4f-(t6|0(@1t-1Vl’etlaimyba&yﬂﬂmm)wrﬂmdinAaﬂGXQ-?r-ﬂUDhlpheﬂyl) -3-(2-(4-
presence of a base, ch aﬁ ugjl dri de, sodium
hydr oxi de, or pot assi HereH B‘&ﬁ JACEYDUEER 1 ni sh t he
desired ethers 3, 5, and 9, respectively. Renoval of
the acetam de protecting group of conmpound 3 with
aqueous HO in nethanol provides the&lkey internediate

5. Alternatively, aniline 5 can be ined from
conpound 9 via reduction of the nif roup with
ei ther zinc dust and ammo Nﬁ% or Adans'

catal yst (platinum (1V)
HsCO

A) N-(4-Methoxybenzyl)-6-chloropyrimidin-4-amine

[00113] A mixture of 4,6-dichloropyrimidine (Aldrich, 3.6 g, 24.2 mmol), 4-
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,O (150 mL) and EtOAc (175 mL). The EtOAc phase was separated, washed
with saturated aq. NaHCO; solution and brine, dried (MgSOy), and concentrated to
give the title compound (4.5 g) which was used without further purification. '"H NMR
(DMSO-ds) 5 8.29 (s, 1H), 8.13 (br s, 1H), 7.25 (d, 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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oxi de) under hydrogenation conditions. Anal ogues 6 and
7 can then be prepared by acylation of aniline 5 wth,

w0 o005ex®mepl e | socyanates, acid chlorides or byPCT/US2005/014120

treatment with a carboxylic acid and a coupling
reagent, such as: benzotri azol -

yl oxytris(trimethyl am no)phosphagni u
hexaf | uor ophosphat e (BOP reagent),
bronot ri pyrrolidi nophosphoni um
(PyBroP), O-(1Hbenzotriazol-I-yl
iV -tetranet hyluroniuntetraflu
Formati on of the acylthiourea (Y =S, Z =NH can
be acconplished by tr iNne 5 with an
appropriately substi t i sot hi ocyanate. SCHEME 1 T =
CR19 or = Ieani% group, such as a hal ogen or NO2

038 ff . . P
a M@@ibwﬁ*‘ew e
iwltm}?t | & nhiQk€ 8f NL{HLh&iBek O?Aben;§¢)hﬁuaslals]r@ayenmich@l-4 -amine (2.3 g, 9.2

MB- pr ot ect ed am nopyri m dine 11, derived from

mmxlﬁr%ﬂmm;ﬂr am@phml 61.45 8,92 s dPAPEAN 14 mb), ead 2-

AP SRS S L R B

qfhe &llﬁﬁm?é\@ag ESHIR, Pburkd of oriiéhed G&AD ioF hedtedivith EtOAc (200
trifluoroacetic acid and anisole to aenerate co

nd
ML)S@HEIVEl@rMS@r ﬂu’hn@lf@ 10 einCthed afgpbyps fi tered off. The

f%lrtgl Do gt u G il A ROk fulfiad Progifd bl 3 x

g))? mL\-I%IChrlﬁrﬁ\géS@ and @Bn&ﬁtr&t@ﬂ‘ Y;?Mc%g TBe %ﬁﬁ‘lﬂ'{y sblid obtained was

deprotection step (Sc

3
&mlrﬁed:w(th isoprodydb Etheratohgiveythy title sompoimwh(lofs &H’)é‘ydrﬁs grown

G el UL I LR R

f(ﬁ)1 ﬂvg g%lb@dopﬁayn%dt fgr4ql1§ 9178 trlﬁ%ﬁ?stse% Hz). 6.91(d,

bn or throure
rzﬂmﬂals soﬂz) 6.14 (br's, 1H), 4.48 (br s, 2H), 3.74 (s 3H).

NO,

or ophosphat e
- LLiIV
rate (TBTU).

N” N
JoR:
HsCO

0) 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 mmol), and zinc dust (<20 microns, 0.27 g, 4.2
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.
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the Boc protecting groups under acidic conditions.
SCHEME 3 TC/ America PMB = P-CH3OC6HACH2 1. Xs

WEBARMIBWAP t hi ourea formation 2. H2 1 Pt O2 1 MEIDERS2002014120

4N HCl / di oxane' [ 0040] Ami nopyridazi ne derivative 26
may be prepared using the synthetic route outlined in

S A ke vad Sephasid washedivikh &ﬁnec HﬁE@l émgsog drGohfentrated
the fol | owi ng references: Chung, H. -A

Hétvéﬂ@b'ﬁpcgl‘i’fb @ﬁélnpomggmd (365 ) 99%).0" Hmwsom) 8.10 (br

e 3-1476, the
Gt 40T B8 SoPRL P R s 5 8ot 6% o
r LGy i ,
ﬁﬁ fie E%%%ﬁ%“ﬁi&?@%ﬁ o Ry Bp? USSP A1 ors, 21
t3TF Ghd); S ES ) (PR g8dvp+ED .gi ve i nter medi ate 21.
Treat nent of conpound 21 with an approprl ately
substituted phenol and a base (i.e., sodium hydride)

foll owed by reduction of tme ni tr.Q contai ni ng
i nt er medi ate under cat@i‘%/t |at| on conditions
can provide aniline 22. ProtectiQpzef_ the aniline

group of 22 as a bis-benzyl car banat & (Cbz) foll owed

ly) r erpopRFIekopHe Ry tgriSsdyatnger aci dic conditions
furnish conpound 23. Treatnent of conpound 23 wth

dpgﬂéﬂ t S}lwr@am&c@e%@ fHdNneb 10 was pHdesploar mugmn of 4-
%ﬁﬂ%%é%lgc?e & 051 @por oﬁfﬁ gty#? éﬁ% C}S nlnplolt IT% J)qS & t% uene (16

1) apRbaPithpeRlranThE rddBior AbAdUER shi&?de’d%?&ﬁ ﬁgﬁt\/and heated to

IeaV| gg group at the 3-position of conpound .
Bereh miputeshibe ndaticnyageanied 06 rof)mdgmnpcramie 2ad filtered

R BRI ot o A S
Py SO R
previously described in Schenmes 1-3. SCHEME 4 20 21 22
E) 1-(4-(6-(4-Methoxybenzylamino)pyrimidin-4-yloxy)-3-fluorophenyl)-3-(2-
(4-fluorophenyl)acetyl)urea
[00117] A solution of N-(4-methoxybenzyl)-6-(4-amino-2-
fluorophenoxy)pyrimidin-4-amine (88 mg, 0.26 mmol) in THF (2 mL) was treated
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) 8 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),
6.88 (d, 1H, J= 8.1 Hz), 5.91 (s, 1H), 4.42 (br s, 2H), 3.72 (s, 2H), 3.71 (s, 3H);
MS(EST") m/z 520.14 (M + H)*.
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Aldrich THP = tetrahydropyran 1. R NH2 2. H2, Pd/C,

MeOH [ 0041] 2- Aminopyridi ne derivatives may be
w@e@parme’ usi ng the synthetic routes outlined PEI/US2005/014120

Schenes 5 and 6. Aniline 27, derived fromchem stry

described in Schenme 1 may be converted to internediate

28 upon heating with Cu p%ﬂ%ﬁ[l pot assi um car bonat e

i n benzyl am ne (Schene 5) d% of the bei Kyl

protecting group of conpound 28 upder caHaIytl

hydr ogenati on conditions

bon
provi des am nopyri di ne 29. medpat 2@:;3\29 can
be treated with |soth|ocyaﬁhtes 30, isocyanatesF32,
and carboxylic acids 34 St e presence of a coupling
reagent to afford acylthlbur a 31, acylurea 33, and

am de 35, respec In a rel ated approach,
2- chloropyrldlne erﬁédlate 36, obtained using
chenistry dégCoibed in Schene 1 can be converted to

the j V-oxide 37 usin - chl or oper oxybenzoi c ac
(77 -G oAA PR Ry b O RS D P B33 - (R e -4

6) Treat ment of co propriately
oAt &%§§yﬂh[erne |Ig

substituted am ne can a ate 38.

Redrrg]i omhetitle Q@@WW&@I@}BMB@%@MM@-&&tM}@b@@Q% (4 ammo-
exanpl e triphenyl phosphi ne, followed ﬁé renmoval of th

a%ﬂuawph@nq@wh:y@@tldlﬁ&-@nm;ﬁcm@@vn%&0& appledi 1 LOY @1ge Qr§9

FARIES @wmodjglgnyj@tnggg%eg%'g Rbaflie ACOfpdhd B JrBRample 1,
Cmrfhgtd ¥5 B, qm (HBSRE, Iobﬂdnﬁrrbl)seﬁempmﬂ@ SCHEMEMmol)

6 [0043] In an’al ternatlve approach to conpounds
rig/RVIE dlstrrg ammﬂahpfoéechlm despiibaddion thedreenavatiomadampoand C of

41%3&%&1? gt é[gl i C%_gsd : n%feﬁi]qtgft hﬁasl){ nr} vl?lﬁ I1s%pf¢’o%c}1'ijetﬂer to give
4nG Bhers bB&&d &'5g|ng%§ 'sgfl%g %an Jflw dlﬁtEEsf 182 HAMRA®MSO-dy) &

convert e I nam using a two
SIE4B @ oag;dmr% (snMeDj,slosqs,tlm{)pms Qshllbl’); #e2 (dd, 11, J=9.1, 5.0 Hz),

7.62 (dd, 2H, J = 8.8, 5.0 Hz), 7.31-7.21 (m, 4H), 7.15 (dd, 2H, J= 8.8, 8.8 Hz), 6.88
(m, 2H), 5.90 (s, 1H), 4.42 (br s, 2H), 3.71 (s, 3H), 3.46 (s, 2H); MS(EST") m/z 520.14
M +H)".

Example 13

P
I8,
H,N N/)

1-(4-(6-Aminopyrimidin-4-yloxy)-3-fluorophenyl)-3-(2-(4-

20 fluorophenyl)acetyl)urea
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fol l owed by ammonia in nmethanol. Coupling of
internmedi ate 42 with 4-am nophenol derivative 43, in

wao b@suimsepr esence of a base, such as pot assi unPCT/US2005/014120

-but oxi de can afford the picolinam de derivative 44.
Acyl ation or acylurea formation of internediate 44 can
provi de internedi ates such as 45 and 46. Treatnent of
t he picolinam de derivarives 48 346 Wi th either

bi s-(trifluoroacetoxy)-i ofobdnz e, pyridine and water
in DVF or brom ne, potag3Tuw hyo(?oxi de in water
promotes a Hof mann rearrangenment to generate the

Adsi r Ad(32Fmorevdhyyrdraxyshedghacetamides 47 and 48. SCHEME 7

oA S Rnd s st L5 B T 83l 8
@gﬁﬁaiﬁﬂ%o&%ﬁm awﬁ?igg R NSHEGIF O BEcRRHEF, TDETed A, (J. 4m. Chem.

enes D sp enent of the | eaving groups of 49
(&eHous, B) 1963)5Ni(rGeeank(59)3 g3t ramohrant ianefiq anbiidndd (3.72 g,

50 can provide internediate 1 and r [ .

Red empBimest dispalvse frigets it (0 duhl S bRy (PSP REL HS i added
. o ! : ot

SRS ARSI G . EEp PR T

CaRiRfat which foratidlvasesllededbydvasfumdiltratordas] the dilter paper was

conpounds 53 and 57 can_b onpl j shed [

gwcalﬁgdswly aﬁ‘zﬂ“@@%‘t@ﬁ ylﬂag §é§.cgél§%€n5 iﬁe%até a@l %ﬁg}g@m 8
SRR b LR AU 05D 5, By o
P% Gladt paperandyitiied wish MpOTh® dimohedke product and the PO filtered

off. The filtrate 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). '"HNMR (DMSO-ds) 8 9.83 (s, 1H), 9.51 (s, 1H), 7.50 (dd, 1H, J=13.6, 2.5
Hz), 7.03 (d, 1H, J = 8.5 Hz), 6.84 (dd, 1H, J=9.3, 9.3 Hz), 1.98 (s, 3H); MS(EST")
m/z 170.23 (M + H)".

H
N

F \n/CH3
OI j (@]
ﬁ“
S
Cl N

B) N-(4-(6-Chloropyrimidin-4-yloxy)-3-fluorophenyl)acetamide

[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,COj3 (1.8 g, 13.0 mmol), and DMF
(15 mL) was heated at 70 °C for 1.5 h. The mixture was concentrated to half its
original volume and cooled in an ice bath. The mixture was treated with H,O (100
mL) to precipitate the product which was collected by vacuum filtration. The product
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. "4 NMR (DMSO-dy) & 10. 26 (s, 1H), 8.67
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descri bed in WD 2004/ 001059, herein incorporated by
reference in its entirety, using an appropriately

westiiseat ed aniline 59 can furnish the nitro PCT/US2005/014120

internedi ate 60 (Schenme 10). The desired am not hi azol e
derivative 62 can then be obtained using chemstry

il ar.ta.that i i ' .
6. B G Ug 200 bBTR0s53¢ bty ThIarlh st ot o 1
VAESES L bed b ot sat the 3-position of the pyridine
nucl eus can be acconplished using the chem stry
outlined in Schene 11. To this end,

4-chl oro- 3-i odopyridine (63, Tabgnella, S. et al. Og.
Bi omol . Chem 2003, 1, 42B4- -4264.) CtBn be coupl ed
with the 4-nitrophenol dee in the presence of
a base, such as diisopropyteth | ar? ne (Huni g' s base)
to afford the desired iodjde internmediate 64. A

vari ety of organonetal[jﬁfﬁediated coupling reactions
can then be carried out 'gh the i odide derivative 64,
exanpl es of which ar&NI||lUstrated in Scheme 11. The

0 RGeS R NP R R i
Ed(ﬁﬂﬁ 2 :R %?Qﬁ?e 0@0—@4-@6Jafrﬁ&ﬂﬂﬁﬁﬁﬁéihﬂﬂylﬁﬁf)%'ﬂubﬁpllagfl)acetamide

rese a pal l'adium or Copper catalyst to afford
(he gj it enmelliaad ex 7608, NBSin/NleOFe@peb) wowhsptedrd Of ¢ ipa scaled

noi ety of co 65 and 68-71 c be reduc i
Dy BAedonT o TG BURuT A HORP U S P A Hstdle
;%@éiyﬁngea&%}%érygg)ré LARak8 84 NAMOOABd A The EtOAc phase

e acylated using chem stry
Riae véRuistbd, veabat whikbrine dseH évizSOL) &1d qopoartjated. Flash

hismAREE AT Can BB T SV R TR R hEE T Mo "
D e

IreD ¢ ®10.87 (O UED, 302 (oG r‘f't70fs(uidhllﬁ,sl= E&tz, A8tHz), 7.26 (dd,
imted to EDClI, TBTU, DCC, to furnis e Si

4 e 5.5 22 Mo (g HALT St BhHBE CRGOTA 2 DS B 7D
%&S&ﬁqﬂngi%gﬂ%%ﬂﬁﬂﬁnﬁcy'ation of the requisite

Ft : NH;
O
ﬁ'“
7
H,N~ N

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

[00122] A mixture of N-(4-(6-aminopyrimidin-4-yloxy)-3 -fluorophenyl)acetamide
(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,CO3
solution and extracted with EtOAc (2 x 25 mL). The combined extracts were dried
(MgSOy) and concentrated in vacuo to give the title compound (140 mg, 96%) as a
brown solid. "H NMR (DMSO-ds) § 8.02 (s, 1H), 6.89 (dd, 1H, J=9.0, 9.0 Hz), 6.80
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aniline internedi ate can be acconplished using
chem stry previously described in Schenes 1-5. SCHEMVE

W@ 200R1178% 66 Pd(PPh3)4 Cul, Et3N THF, refl ux SEHENE0032014120

[0048] Internediate 74 can also be further nodified to
prepare propargylic amnes 76 (Schene 13). Mesyl ation

f ot Lic _al 4 C . q
(e e MGG Pty 1 oo TAE O e b oo See ot o
bEs 8,345 8, &%) di i sopropyl ethyl anine (Hunig's base) to

provi de the nmesylate 75. Displacenent of the nesylate
group of conpound 75 with various amnes (R'R NH) can

e e et

requi fphRoptnyl)REetyiM@aedi ate can be acconpl i shed
usi ng chem stiy previously described in Schenes 1- 5.

BOHERE 1Bhe tiil@impiued 3vaa piapersdrian Ad4darnedt i ves 79

d 8 be. d dixng 1o #h '
N e N

gﬂ?);;ﬁél TRey L 5OR%hAE PR IR (CoAPS@RLB of E)(Ethl:,Sli 151.3 mL, 0.45

fl%l n be” coupled wth 4-am nophenol int )
prreslpitcEHBfas dedzaibed alsaveforExanaple din Ahe eivde proflupivmag pyrified by

AEERURHENES I we  Ep  he
e BTERD il 00,0 eom sty o
tap ebtherplodusti (45 algs Q7% was pblanet dyicatractmgythae¢robined filtrates

sul fonyl ati on.
and Wasﬁ/ing with EtOAc. 'H NMR (DMSO-ds) 8 10.99 (s, 1H), 10.50 (s, 1H), 8.01

(s, 1H), 7.65 (dd, 1H, J=12.6, 2.1 Hz), 7.33 (dd, 2H, J = 8.1, 6.0 Hz), 7.28 (dd, 1H, J
= 8.6,2.0 Hz), 7.22 (dd, 1H, J=8.8, 8.8 Hz), 7.17-7.12 (m, 2H), 6.89 (br s, 2H), 5.80
(s, 1H), 3.71 (s, 2H); MS(EST") m/z 400.09 (M + H)".

Example 14

: N N
IOR AN O
0 F

X
~
lons
H
HsCO

N -(4-(2-(4-Methoxybenzylamino)pyrimidin-4-yloxy)-3-ﬂuorophenyl)—N3 -(4-

fluorophenyl)malonamide
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SCHEME 14 80 [0050] Incorporation of subsituents on
either the 5- or 3- position of the 2- am nopyridi ne

WO povg/1cme7 be acconpl i shed using the iodide PCT/US2005/014120

i nternedi ates 83 and 86, respectively (Schenmes 15 and
16). The 2-carboxam de derivative 81 can be converted

tQ th - Al vk 1 di Lvati 481 ng the Hof mann
|A§ar r gh(glélﬁﬁ%'tq %‘%‘f"&é’%ﬁﬁg‘@hﬁé@%‘gﬁ‘ é&rilﬁ{?ed in Scheme
Te01bapi NAthhiRrebf 2 AeliSil Pl limalinofAldhcnoTdg, 520 ammlfe-fluoro-
achieved with -iodosuccnimde in_a

dosoplenol (s ipd GPizndl0 mei)uKec@Q l((b?@ 815 EHROREH YT (50
OS5 FeTAL 2 Ry, PSR Y8 Syl il i s

Reyrt O RRonT 0O LY &kt HeraeRbvaH BthAQ TRUENIAPSht0t was
3-i1odopyridin-2-ylcarbamate (85) via a two step |
prashebwith hriod, viried (MSOy) did sangentiatedrmpagyo foggiye a mixture of the

tenperature foll owed .by.the addition eloll
el R S
?5§fﬁﬁoﬁ&s SRrdsdparA&S by HAMEChAAHROBEPIY HiRY BO-4D 0 EtOAC in

of  owed by coupling of the chloride internediate wth,
theranas s thephenbto glwe theditleveonpound (LEl grBderrse white solid. “H

dii sopropyl am ne (Hynj g's bhase) .i _
RRIRHENIOE] D AL ey OF: T EHRIa 43 e lief 20 2 2R 323
ke the | gaige; kit Rl (Bdrab 86 HANe.48944,481 /= 6.0,2.2 H).

Rﬁgégggaiggéggggggﬁg@(g’cah be futhé%’progessed usi ng )
chem stry simlar to that previously described in
Schene 11. SCHEME 15 NHBoc SCHENF 16 Deyel opment | nc.
base [0051] The nethyl ene |inked (B7>3CH2% anal ogues
93 and 94 can be prepared according td the synthetic
sequence outlined in Schenme 17. npound 88, derived

A

~

N

A

H
H,CO

B) N-(4-Methoxybenzyl)-4-(2-fluoro-4-nitrophenoxy)pyrimidin-2-amine
[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), K»,CO3 (0.37 g, 2.66 mmol),
and DMF (15 mL) was heated at 100 °C for 1h. The mixture was cooled, diluted with
H,0 (100 mL) and extracted with EtOAc (100 mL). The organic phase was washed
twice each with saturated NaHCOj3 solution and brine. The organics were dried
(MgS0,) 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. "H NMR (DMSO-dj) & 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, 1H), 3.69 (s, 3H).
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fromiV-Boc protection of the 4-bronoaniline
derivative 87, can be treated with nethyl magnesi um

whe@sitdset ol  owed by t 7 t-butyllithium and 2-PCT/US2005/014120

chl oroi soni coti nal dehyde (Frey, L. F. et al.
Tetrahedron Lett. 2001, 42, 6815-6818) atl ow
tenperature to provide |nter medigat e 90 nHXi dati on of
the pyridine ring of 90 with 3-ch eroxyben20| c
acid (mCPBA), followed by dlspl of the chloro
substituent with an amne (R NH and subsequent

reduction of the iV-oxide integ ilate wth zinc and
amoni um formate in nmethangl cln grovide internedi ate
91. Wen allylamne isg d ﬁ Mie nucl eophilic am ne

(RNH), the allyl Q%?rn be renoved fromthe am ne
of 91 using a rhodi cat aI yst in an ethanol - water

g e BRSOl e IR e Rl ARl B amine
Bib‘iF@ge“ﬁ{é’tﬁlécoai poRAIPAYOBtabd by tﬁé’lﬁdﬂétﬁﬁﬁim(@f a

ium catal yst, followed by deprotectjon of th
mtBagbgrzel) - @Hﬂmdre-mmphmloungnnmw@ anpe a7 m@ng 73 mmol)

mltﬁlgaquyé\hgnm) Came aniinsamReyad. 3 élgmé))) in 1:1 THF /
g (131}15 e fsﬁﬁ%g hebce@lireUbs@ IS SaPSIId C of Example 11.

SIS 0 Internediate in the presence of
Fldﬂlﬂ bh@ﬁlaﬂmrﬁaﬂtyainy&f)z asidgrle gy MeQiﬂ in RELG1z-agdke eluent gave the

PSS B 05 TSR g0 0501 . 1

€ I PHIRT)S
!Z&[&@%%r in‘lg undgo?g’s ané} G’ 5 ﬁﬁgﬁegt%qg{ %jyzmgrgﬂ“gﬁslg) 6.69
QH%G@'?,Q (brSC(blSm% 3Ll- r §,CD-IHW£ 61()71 ®n(1PPh3PE (br 4, 2HR 4.24 (br s,
al | H, 3-dinmeth Iamnopr EC@{]%Q - R =
B 3.95 (r a1 b et gt ST ADIESIDS o aP Crlit

het erocyclic am de derivatives 100 and 105 can be
prepar ed accordlng to the synthetic routes described

ip) Sche J(Iﬂ -¥ethokPbenl§1dniing)Biimidindhglbxy)-3- -fluorophenyl)-N-
2-'0x0- | phen 2-di hydr opyri di ne- 3-car boxyl ate (97)
can be(4dhtoaonbeilyi)mﬁdonmld§t ep process

[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, 0.11 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
3:1 isopropyl ether / EtOAc to give the title compound (35 mg, 61%) as an off-white
solid. "H NMR (DMSO-dj) & 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(ESI")
m/z 520.14 (M + H)".
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begi nning with commercially avail able ()-dinethyl
2- (3-net hoxyal | yl i dene) mal onate (95) (Schene 18).

wabws/118seat nent of conpound 95 with aniline aPCT/O8W05/014120

tenperature can provide internmediate 96, which can
then cyclized in the presence of a base, such as

sodi um hydride in di nethylgtiptsisiige to generate 97.
Hydrol ysis of internmedi ate 97 under basic conditions
can provide . N A

2- oxo- | - phenyl -1, 2- di hydr opy e §- carbo c acid
(98). The carboxylic acid % gad then lge c d with
the aniline derivative 99 ijn the presence of a F
coupling reagent, such agy di met hyl am no rropyl) - 3-
et hyl car bodi i m de _hydrochi oride (EDCI) and

hydr oxybenzot ri agoly " (HOBt N in DMF to furnish the
desi red conpoundl108. SCHEME 18 Acr os Organi cs [0053]
The pyri dyl 5% %xide internediate 104 (Scheme 19) can

b t 3 t t [ [ th

cortaar & gl b n BB YRS B G o TInRe-Slareplsny Drs -4
coupled with the phenﬂﬁ(;roﬁhghﬁ)a%ﬁ,mpggi nane 102
(Aldrich) in the presence of "a pall’adium O catal yst

dA0L28ddi Arsobetidnarfalvé4-niathdxyhenrybys-Okaniaid-n of t he

requi site iknternediate 1 at el evated tenperature,

BT o e drireCRIPURE , SHOHRIF b e, 010 manol

A At i FR 24989 -

00 COENE 15 L oaar oM O Bl dpR BB Ayanste o toluene

I(FompeundsBfaf|Examplenkl , Or3danbeht 1 ofmal) mat thetnyixtufe stirred at RT for
ncers,.including, but not limted tg, the foll ow ng:

(% C@&%‘E‘_}’%ﬁ?av,vasi ﬁqgﬁ?g‘?f?& " Kagomd fhiesalidptpiped Wrsagaed first

GAleN1 iddpERRY ethbl MEIOAd MA%hed OB EHiS giv%'ﬁ?é L€ &hpdhdd32 mg,

cancer, eésophagus, gall bl adder,; ovary, pancreas,

$Lbms bp offewhitesolidn 3HCNMR DMSOad P 5 18 (KM, 10.26 (s,1H), 8.15

includi ng $ uanmpus_cel | carcinomma; S?gl) henat opoi eti c

(GurtbDs’ 86 Dy RbHGT 2.6 Firb el (hindiudirRel-SALRBRTT29 (acliDe7.31-

g}%rgpf%@'ngﬁg ﬁéé'é?fp G4 AC¥H5 4 WTRNPR) Y6 & 19159 @ram), 348

(s, 2H); MS(EST) m/z 520.14 (M + H)*.

Example 16
: N N
TTT T
o) F
NTX
M
HoN" N

N'-(4-(2-Aminopyrimidin-4-yloxy)-3-fluorophenyl)-N°-(4-
fluorophenyl)malonamide
[00129] A mixture of N ~(4-(2-(4-methoxybenzylamino)pyrimidin-4-yloxy)-3-
ﬂuorophenyl)-N3—(4—ﬂuoropheny1)malonamide (Example 14, 25 mg, 0.048 mmol),
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.
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| ynphoma, Hodgkin's | ynphoma, non-Hodgki ns | ynphona,
hairy cell |ynphoma and Burkett's |ynphoma; (c)

wheowatiosei etic tunors of nyel oid |ineage, i ncledi/og005/014120

10
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20

acute and chroni c nyel ogenous | eukem as,

myel odyspl astic syndrone and pronyel ocytic |eukem a;
(N%;I-I@@g@&ﬁtl&{ TRSERSAY gmse Qfak Wabhed! x{’i‘fﬂ BEh& Aried (MgSO4) and
fi brosarcoma and rhabdomyosar conm; (e) tunors of
camterdtateind vpem dﬂe&hadhrmaatmgmghssymﬂ@m usmg:lEﬂﬁIAcn@len 1 2 %

FHOFF I TER e S O B U PR PBARORaE, S RBRBOIEwhite

t epat
G AR s oRR) § 2?3’“%[?%?9?"%292’*} 0 RN, 0d, 18,
Kapasi6, 3,058 c D4R 7[N0RE 2 HDUR 32.0.27en, Kel), 7.05 &, PHOY &i8% Hz), 7.16

ki nases in _the regulation of cellular rollferatlon |n
oérdhal = 9l A ub-P bk 26 &3 e £H awﬁm@ Ochlt @4

agents which may be useful in the treatnent of any

di sease process which features abnormal cellular
proliferation, e.g., beni gixkamigetati c hyperplasia,

fam |ial adenomatosis polyp05|s neuro fi bromatosi s,

at heroscl erosi s, pul mgn arthritis,

psori asi s, glonerulo ne -.te S follomnng
angi opl asty or vascular er@ hype pphi ¢ scar

formation, inflammat o bovvel di sease, traﬁ:spl ant ation

rej ection, endotoxigy and fungal infections.
[0056] Conpounds of/Epr Ias I and Il as nodul ators of
apoptosis, will BeNus&ful in the treatnent of cancer

(i ncl udi ng‘(but not limted to those types nentioned

her ei n abdwd)2-Amningpy rimidia-#-olexy)BridnerepheniB-(Add-

limted to herpevirus 0 stein- Barr virus,

Si ndbis virus and ad ﬂg& Pﬁg?ﬁ§%F§®éﬂ§f? on of AI DS

dee3@PENRE titlB cbl%}sza{cﬁ%@}s&epﬁ% FoALUR(4£(2-a4it 0i mune

di seases (including but not " limted to systenc
methoxybenzylamino)pyrimidin-4-yloxy)-3-fluorophenyl)- 3 (2-(4-
fluorophenyl)acetyl)urea (Example 15, 20 mg, 0.039 mmol) using a similar procedure
described for Example 16. Flash chromatography on SiO, 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-ds) & 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, J = 8.8, 8.8 Hz), 6.45

(d, 1H, J= 6.1 Hz), 3.73 (s, 2H); MS(ESI) m/z 400.09 (M + H)".

Example 18
: N N
O l ~

H
N -(3-Fluor0-4-(2-(2—morph0linoethylamino)pyridin-4-yloxy)phenyl)-N3-(4-

fluorophenyl)malonamide, hydrochloride salt
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| upus, erythematosus, autoi rmune nedi at ed
gl omerul onephritis, rheumatoid arthritis, psoriasis,

w0 pdosamset ory bowel di sease, and aut oi nrune di BOBEUSR05/014120

mel litus), neurodegenerative disorders (including but
not limted to Al zheiner's disease, AlIDSrel ated
denentia, Parkinson's disease, anyotrophic |atera
sclerosis, retinitis pignmentosa, spinal muscul ar
atrophy and cerebel | ar degene atﬁonk}inyelodysplastlc
syndrones, aplastic anem a, eﬁW& i"nj ury associ at ed
with nmyocardial infarctio roke and reperfusion
injury, arrhythm a, athergsclerosis, toxin-induced or
al cohol related |iver di es, hematol ogi cal di seases
(i ncl udi ng but not I|n1tbd o chronic anem a and

apl asti c anem a), deg@leru ive di seases of the

o codSTEE SlirabY PRI GS) St dhonbieatlincetapae " ' °
MOOIBIFi NUShtxinsre oPWS(tBLﬂther P%%@)%’ét%ﬁfé éé&f@' 8nd A of

Ki dney di seases and cancer
ab3,11.33rgl 7187 Hmpl)nbdh]om—é—mﬂn@yrﬁl’ﬂ&l (Aofrigteh |4l @7 87

h ld th f b
P DR W £ oD 81 DML Lves bariedatron Geiteid b
0112 réﬁéhoh kﬂlkﬁi?éjwﬁsocdﬂl:éﬁtram @ap@oéﬂd tﬂg?es}/dlfeégﬂgi&ngd between

her peSVI rus, poxvirus, E steln arr Vvirus
HtPAs and dalamdd\iaHOQ) Sol[lﬁ)@ﬁ 8TheQangpadiptese s Fastvdlwish brine,

be, usef ul t he chemopreventi on of cancer.
A e ST, Bt tipsed. Ao B RIS ion 20 -50 5, 04e n
dey-2ko RIBR LRt R AR e &R o%gg}/ 8%‘622‘9 5] aP l%ﬁ iélycg oW sg‘hd 'H

initiating nutageni c event

PR (B34S @+l; 08 1@%(me 981@51(5 cE), 7589t (&aYﬁ) aﬁf@g YH) 7.46-
ffered an insult or Ib biting tunor re apse
%3%81;%@ 20 @o?’ﬁth@(ES dnﬁ/zlﬂglriéy(l\/éﬁs}i) be usef uI i n

i nhibiting tunor angi ogenesis and netastasis. [0060]
The term "anticancer"” agent includes any known agent
that is useful for the treatnentqof cancer including

17a- Et hi nyl estradi ol , Di etybsiiNbheStsol ,
Test ost erone, Predni sone, H XYymest er one,
Dr onost anol one propi onat &~ TeSt ol act one,
g
c N
&

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-chloroperoxybenzoic acid (> 90 %, 1.3 g, 7.6 mmol), and
CHCI;3 (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
a pale yellow solid. 'H NMR (DMSO-d;) § 10.25 (s, 1H), 8.34 (d, 1H, J= 7.1 Hz),
7.80 (d, 1H, J=13.2 Hz), 7.49 (d, 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).
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Megestrol acetate, Methyl predni sol one,
Met hyl -t est ost erone, Predni sol one, Trianti nol one,

w@hdosnomssT ani sene, Hydr oxypr ogest er one, PCT/US2005/014120
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Am nogl ut et hi m de, Estranusti ne,
Medr oxypr ogest er oneacet at e, Leuprolide, Flutam de,
Torem fene, Zol adex, matrix netal | opgot ei nase

i nhi bitors, VEGF inhibitors, F iN santi - VEGF
anti bodi es such as Avastin, and I | ecul es such
as 7ZD6474 and SU6668, vat al anph,BAY-43-9006, SU

1248, CP-547632, and CEP-7055lare also included. Anti-
Her 2 anti bodi es f®om)Genent &€h(such as Herceptin) nay

al so be utilized. @N@)}Iﬁ\& I nhi bitors include
and

gefitinib, erlotinib, et Uxi mab. Pan Her

i nhi bitors include canerti ni b(? EKB- 569, and GW 572016.

0 iNAGh L e oy & Lhihi : 1iRASA4.- dex(r)
(O 0o s oL, - B g PRUBlo iy Sarioffpiaias TG (L
i nhi bidx@édegphédyPackiantide i nhi bitors, PI3 inhibitors,
and PDGF inhibitaors, such as imatinib. Al so_included
dPRL3} ¢ | AdREtEEOR %(%@dcwppvyggﬂr ?Xﬁé@ﬁtfgﬂ)-&m ch, by
[ [ P A \ | .ivd . A e
D FPHRRGRRP L0 02 BRNEa TRl Saeh DN ARR @larich,
GaStrhg@tli. 30mme), ahd absstute BIOIE meis Assted gieeflde pé hdEhé reaction

carci nomas non-proliferative, may also bhe utilized. )

ARG s gereesntipied remyaro; the residusrizpater yrifthiy @ (3 mdp and applied
- t . OSI i . .

R SRR RS 0 ShA AR08 BRIV then wit 30

BN INE@AGE H, 00 erteSrdclichd ki chcartainud tHeatesiredpdodadtvgere pooled,
agents such as paclitaxel (also known as Taxol

dopesndsatdd t0 21 b ViRl a@@e}qt@,@@dértgp% Wi’th EtOAc. ng )<:<))rhbined

7- Oret hyl t hi gnet hyl pacl it axal {di i . .
YL s DL B 2 Rl 3 B3R st s g e
ZonigoBhd (T0MMb-4%). "N NRIR (DMSO-ds) & 10.22 (s, 1H), 7.84 (d, 1H, J=6.1
- but'yl oxycar bonyl -'4- deacetyl -3 ' -

déph2ag1(d&' 1IN Jaebe by Hel 76 Inf@d hbiyta B Ay Hpadi24t(aél, /=

Sob ) CTU ey P oM RGYE bkt Eiel 51 Ghalny (i 18 360

93 bh) ane ﬁ?il-f:@g’gﬂj 219019 361, 2POYRi 7 OB B 34 (m, 4H), 2.06 (s, 3H);

esoxyepot one dﬁsoxyepot hi | one
MS(EST) m/z 405.22 (M + H)".

/ﬁ = | TFA

0]
K/N\/\N N
H
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)phenyl)acetamide (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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pent anet hyl - 3-[ | - met hyl - 2- (2- et hyl - 4-t hi azol yl ) et heny
I] 4-aza-17 oxabicyclo [14.1.0] heptadecane-5 59- dione

(PR Ty TR el Tomorp hoeip pd e pesipgyhed

t With DMF tund E@Acyl Thd fitstakeydrelt washirigh w‘érddﬁmﬂmhgtﬂami(gmﬁel&rated
tatnet hyl -4- 17-d j I
lglgﬁ%{aiwﬁgu %%S%ug gd zﬂpgf@ﬁ@g@aiﬁ%ﬁrﬁa%f%‘ﬁﬁé% g0x
t
00 4R b B RS il L1 MW & SBROBIIRE 'RORDRE.

C@NISOYA) & 103Bi(Ri EDY 8.0218d, d@phry#dset}m)ﬂm @d, 1H, J 13.2,2.0 Hz),
anti neopl asti c enzyne; a topoisonerase inhibit

pf-8edrid s, RH) G2 Eﬁxéﬁbar%]fﬂs(s Bih & 83Uy &d‘éi)dﬁﬁét(%aﬂ) 3.28 (m,

d bopl ati n;
6)[gfogl g Sgggfe} ﬁrrg%??él gzr@\q 2{ h i nhibitors;
ant i hor rmnal ther apeutic agent s | eucovorin; tegafur;
and haenat opoi etic growmh factors. [0061] Additi onal
cytotoxic agents include, nelphalan,  heyanet hyl
mel am ne, thiotepa, cytarabin, i xate
trinetrexate, dacarbazine, L-as ﬁ%ase
canpt ot heci n, topotecan, bicaluyfam de, fl utam de,

| euprolide, pyri dOb@‘ﬁ?‘G]l ndol e i vatives,

interferons, and in erI uki_ns, \[d 6Pl The

phar maceuti cal conpos ns {:tonfblal ning the active

i ngredient nmay be in a form uitable for oral use, for

eRANMD| £(4-Atniha 2L Al SropheREHYFIV-(3-arR PEEMN 0 cBRH{RMHEIIA2-amine,
oily suspensions, dispersible powders or granules,
emul silydroclaridesaltsoft capsul es, or syrups or

oS AR Aoy SRER b SR g
t16x PRy B Qcte%[rﬁdeftnﬂ?&tﬁf)%%%‘éi@o%@ RRIMPEI £l §NddI L HCI (0.2

such corrp03|t| ons may contai h oné or nore agents
%Lkwaeueaﬁa&nhrtﬂhm fpr 3up Wersictipn mugxtmfre waeetrEaninged on a rotary

ents rin e ol ori ents an
crite o i arnicus ook bird Bty GO ATE Smap LA J614 a5
n td, T t -
e«h@@ﬁ%ﬁ (o SERSAtD-B SAYIDLALTER s, £ ANt 16 s
ph2 it cees (ddal Hy a8 Bt &k 6656.68 @nt2H), 6.54 (d, 1H, J= 8.3 Hz),
6.31 (br s, 1H), 3.85 (m, 6H), 3.33 (im, 6H); MS(ESI") m/z 373.14 (M - H).

F) N -(3-Flu0ro-4-(2-(2-m0rpholin0ethylamin0)pyridin-4-yloxy)phenyl)—N3 -
(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
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
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whi ch are suitable for the manufacture of tablets.
These excipients nmay be for exanple, inert diluents,

we 16t al ci um car bonat e, sodi um car bonat e, PEDUSRES/014120

cal ci um phosphate or sodi um phosphate; granul ati ng and
di sintegrating agents, for exanple, mcrocrystalline
C\‘?PJOEQ 56x 199 %l’rlfn PROSDE R TtaiRrorf ‘?{PLLS bﬁ‘iﬁ&tlﬁﬁ Kvas treated

al ginic acid; binding agents, for exanple star

geitlai M quicahl;l\lryqpyﬂthgt ta gilve dertéleorongmmod aw madd0%) as a white

sobdr 1 RS %ﬁi@i@bi&@&ﬁ R easettny20 @
Kk t

I aBd 8D, LOP Oy P LG 8T, B T By 10, 7.40

a(dplnapswgm H@p 7i4 (t, hﬂ gass.8 Bl 268 i mal3 (hr aﬂ) @391 (, 1H, J=6.1
provi a sustai ned acti on over

520 641 (BaPDek &t &1 Ga bt 4161 81098 me ST A&7 fGkPHY 320 (o s,
| t hyl cel | ul
o el St B B OV e Gl &y mater al such

as ethyl cellulose, cellulose acetate buryrate may be
enpl oyed. [ 0063] Forrmul ati ons for oral use nay al so be
presented as hard gel atin Exapepled8 wherein the active
ingredient is mxed with ap inert golid diluent, for
exanpl e, cal ci um carFbonat eN _cakgi phgsphat e or
kaolin, or as soft gé‘ﬁ capsull es ein the active
ingredient is mxedwitb~water s8l ub acrier such as
pol yet hyl enegl ycol gr an oil medium for exanple

peanut oil, |iqui affin, or olive oil. [0064]
Agueous suspensions cpntain the active material in
adm xture with excrgients suitable for the manufacture

a ous suspensjions. ~Su h ex ts ar din
ager‘&p ek fbwrgséampsrléngéa*l an HypEen ay e Tonan%de
nmet hyl cel | ul ose, hydroxypr opyI net hyl - cel | ul ose, sodi um
al gi nate, polyvinyl-pyrrolidone, gumtragacanth and

gum acaci a; di sperS|an or wHagents may be a
natural | y-occurring sanpl e | ecithin,
or condensation pr odu of kyI oxi de with

fatty acids, for eX&mpl€ pol yoxyet hyl'éneFstearate, or

C&)n de %ﬁH R0 %dllil c:dt %X)QI];henyl)-N3-(4-ﬂuorophenyl)malonamlde

[00137] To a solution of 2-fluoro-4-nitrophenol (Avacado, 1.00 g, 6.37 mmol) in 4
mL of tetrahydrofuran and 6 mL of methanol 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
in vacuo to give 4-amino-2-fluorophenol as a brown solid which was used without
further purification (656 mg, 81%).

[00138]  3-(4-Fluorophenylamino)-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-
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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et hyl ene oxide with long chain aliphatic alcohols, for
exanpl e hept adecaet hyl eneoxycet anol, or condensati on

w@e@daciss? of et hyl ene oxide with partial esterBCTER2008014120

fromfatty acids and a hexitol such as pol yoxyet hyl ene
sorbitol nonool eate, or condensation products of

Serb5ue 2 Bl TRobldnp ¢ HLiE AU Sk O i pbperature
S0 B dsaen @ied| 28 édomn tehiyeraaredor hslispeastionnaixmy vass o

contain one or nore preservatives, for eéigﬁle et hyl ,
sronegatigieg to pemg g mgiisiens sllpade sibWaler e IR PreGEpitate the

1S, J [ : )
B8 08B B bA VR DRSOt uh BRRRB CIPEE, o0
asRankit®lidl CEGMRAC;CIIPREBTFT(mIeH)PR 51 (ddjuaved 3, 2.5

by suspending the active ingredient in a veget abr[e

Gil1), 7.0816. B GsIED), 8 ITEL G4 BlaeS ofsh SHs QISARSLONT/2H07.44
C g £t oil, or in mneral oil such as liquid '

ﬁﬁ? i'n. The oily suspensions may contain a

t hi ckeni ng agent, for exanple beeswax, hard paraffin

or cetyl al cohol. Sweetening agents §uch as those set

fBY t h Ab@Eluoand-(pyridin-drdox)phenydy-(bflugtephenyhmalonamide.

BT  ReRE o EnSuaPoSrN U Rkl mplppenife G1 me

y%%nﬁ’ﬁ%lﬂ %Bf#)e?gprhc ang(%f )‘Aﬁ?bﬁ@ rﬂﬁﬁgf),oﬁ})fﬁﬂﬁﬁ%hb%gic acid (25 mg,

a-t ocopher sper si bl'e ‘powder’s an
o0 204ings), and pakdiae {06 by @pamaidlpwerefplamed doja@oassure tube in that

suspensi on by the addition of water provide the actiye
adodhe Abeiesadieed S PERCRe CHISK O TS Audgrelding ne

f [ t i -
SR SRR P B 2 R o PRGBS BB MR i

a%@ Rbifig 3vemeHandl | éthlthcbitd AFRE calcer@aionERtdraResdoduct was
above. Additional excipients, for exanple sweetening,

f paifiedibyprem BB Co The gprrgpnate fraption whsewnpentpiektiosemove

These conpasitigns may he preserved t he Lt ]

S 200 Caet o e Pk R W bt S o,

PRRKHRGS a1 Ghe Qgﬁe@m kdluaRSwad edthRtddr Wi EIDAC gea:y 1@hBPand the

be in the formof an oil-in-water enulsions. The oily

ploasEnethyrghsc axiregewats driediover dnbydeoxa ab 0 ofridgoncentrated in
vacuo. The product was treated with 4N HCI in dioxane and concentrated.
Lyophilization with water gave the title compound (8 mg, 21%) as a yellow solid. 'H
NMR (CD;0D) & 8.31 (4, 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, J= 8.7 Hz), 6.85

(dd, 2H, J= 5.1, 1.2 Hz), 3.46 (s, 2H); MS(ESI") m/z 384.21 (M + H)".
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oil or arachis oil, or a mneral oil, for exanple
liquid paraffin or m xtures of these. Suitable

wepuwsa1yT ng agents may be natural |l y-occurri ngPCT/US2005/014120

phosphati des, for exanple soy bean lecithin, and
esters or partial esters derived fromfatty acids and
hexi tol anhydrides, for eﬁarﬁpllﬁzﬁor bi t an nonool eat e,
and condensati on products R HE  sai d partial esters
wi th ethylene oxide, for exanple pgl yoxyet hyl ene
sorbi tan monool eat e. "~ FrE it ®Y R SO contain
sweet eni ng, flavoring ts,opr er v es and

anti oxi dants. [0068]0Syrips and elixirs ndy be

formul ated with sweeteni ng agents, for exanple

gl ycerol, propyl en§ gfycol, sorbitol or sucrose. Such
formul ati ons may contain a denmul cent, a
preservati ve, fI%vor ng and col oring agents and

ant i oxi dan.4[@QEAbrIpieidiha-BLe3-flaatoptemphsVi-(dons
may be in the formof a sterile injectable aqueous
sol utions. Anpng t heflaeroppertl)malppamides and sol vent s
that may be enployed are water, Ringer's solution and
i sotoni ¢ sodium chloride solution. [0070] The sterile
I nj ectabl e preparati on nmag _also be;, a sterile
injectable oil-inwater m crI sion where the active
ingredient is dissolved jp-the“oily phase. For

exanpl e, the active ingredient may be first dissolved
iA) a iRubFe4-amiaophamd oi | and |ecithin. The oil

solution then introduced jnto a te nd gl ycer ol
190440t e Amaixprroekrladann exidg (040 \é?@%%ﬁ&f’%’r%‘%‘ﬁ.m 1]

inj a [ yti | ' H
(8L EZh B s Pndd DO ALMEDEL QBT I RS R sBfler a
laﬁh&sz;hé@j 4860 bsint réirh epmsratuel Yiheirtactiny ntirtuasiwan ikiered tiyough
to admi nister the solution or mc¢roenulsion in Scijflhodag

weljteasd the ftratstcaneeniratediis vagito teiaford Heitilg compoun

ntrati.gn.of. the | . N, OF -
TP el e R, SAROhcalitn OHIRIMKRDMSO-d)
IsNg 5 AMESTAY S 416 LY By 1 H5\6. 3326 A8 Ymb EHY 6. 19-6.2d (mADH), 4.79 (s, 2H);
MS(EST) m/z 128 (M + H)".

Cl N
B) 4-(2-Chloropyridin-4-yloxy)-3-fluorobenzenamine
[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
temperature 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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exanpl e of such a device is the Deltec CADD PLUS. TM
nodel 5400 intravenous punp. [0072] The pharnmaceuti cal

W@ vpasiss’ ons may be in the formof a sterile PCT/US2005/014120

i nj ect abl e aqueous or ol eagenous suspension for
i ntranmuscul ar and subcut aneous adm ni stration. This

SALERANSHOT0 FRY. P8e EOhPMbAbRANRESAEHE Rerd QadtRf WiOMWY, ag. LiCl

art using thoSe suitabl edi spersing or wetting agents
asotutond g et mb),agied bseniia.S R« Halierebashthadiltrate nenteabrateé in

ot i ot B AR G R OB RS R hnout st
Namrcalb NERGM EORISOBRERT ablie, Ol S19) O oG Ol0HH, sm),

f'or exanple as a solution 1n ut ane
Al4R-6i5dr(m, 2EBy 5.54 (s, PHX IS F@ITE) mize230qvr-e B ;dRIMSY(EST) caled.:

enpl gyed_ as ol.vent or suspending nedium For this
ﬁ%&é@§§ﬂ§W9dg¥§ﬁ§%$ixed oil may be enpl oyed i ncl udi ng
synthetic nono- or diglycerides. In addition, fatty
acids such as oleic acid find use in the preparation

of) i nj ¥b{4d-ChlorbpPridin-LoTme)ddtucbpharyVagsl and ||
may al so be administered in the formof a
supposttgopbenylmalonamide adni nistration of the drug.

PO OB PREEA R BT gl S8 U

sohitdnaif 4a2cihiabyyridinaeatyegudtbenzetithidle 80.0508, 0.21 mmol,
rectal tenperature and will therefore nelt in the

rle@ P t(G-flusrenhsaylaminoyBrekopmpenoigweier (Camponpd Bunfd&Example 1,

SESEEG A SRR, RELSESIhTIE D o ISESRANEL 8 v

V10 AU at ot @ CUhdeadBindhixsura s fraita¥d Bciodne@h@emn@t and stirred
pol yethyl ene gl ycol. [0074] For topical use, creans,

dphibnilbe rgastipy mixtureovastqusnehedrwithusppieratsd egseous tNaCl solution,

R B el 08 R Wi et (3 0 b S Bk arsie
hahbts wRed Gekal SRYNA, V@S RGsreadd a8 Ah@f JonbQRARM iAW8cuo. The

conpounds for the present invention can be
adsrilve waepwifiddrby siicasgehfath dhoomategmphy Vemk, 40563 gM, 230-240

\Sﬁéas ?gllu’gné 9} Iret nyﬁségelztat\é?lljniega{n%)s tc‘r)jl ngr%et{uie %ﬁé %:lorgg(\)llin%e(%.’%% rg, 64%)
as a solid. "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") calcd.: 418.0770, found: 418.0767.

Example 21
H H
F N\H/N
TTT T
0 F
AN
P
Cl” °N

1-(4-(2-Chloropyridin-4-yloxy)-3-fluorophenyl)-3-(2-(4-
fluorophenyl)acetyl)thiourea
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transdermal routes, using those forns of transdernal
skin patches well known to those of ordinary skill in

W@ b@s5a11867 To be adm nistered in the form of a PCT/US2005/014120

transdernmal delivery system the dosage adm nistration
will, of course, be continuous rather than

| BORIT ¢ baNholoBRaRBRMHIRRIc(RRRAS, 6,000 AN 0. LCATHAUNYSS cq)

present i nventron may al so be delivered as
swipyrdded ar a saagdoyf smguimaﬁmsr:yammh (GBS cgydnGh Somtrtogr3.3 eq) in ethyl

ok 2 E) Py et LB ecisron AR BER HoTE s 15 h 0
iRRh¥ I
(B8 So gn‘)f‘%téﬁpf@“&%‘%h@%‘%“%nor PRy PSR M OREBINE O goration

asfri- @2l @opytidintdeylaxyriinomba)zeniminei(@.00aigl §.2tazage1.0 eq) in

|1 [ db h
%51%912 Loty el Py RERYdi ng

A9k so\ﬁﬁ*#ﬁa&ld tﬁtﬁf%a@[m &g Q}?&% sﬁﬁe& Qletobﬂldt'el\ﬁbgféﬁire for

?len as we as the severity o e patient's
Sl)mmt 'D}.Iiﬁsreaétﬂﬁﬂrﬁixtlhlfe weagrcondeatraidd &% vacubiaxé dhedmsmitmg tshdue was
combi nati on products enpl oy the conpounds of th

i widied by iligetgel Rashiebrepaagrarivaddarckhekcod Bid 25%1%8 mash, elutmg

th
o TRyl ShERaRYle et ile Emb B aTRe BT sotia
ROLIRUTNISD-AH S 1|2|467(§)/1Hj 30.80¢s, a8y §1351883306h, 1H), 8.02-8.33 (m,
sequentially wi th khnown anti cancer or cytotoxic agents
wHEn 6:996705@3(m,aﬂ1’{)oﬁ (s AH)aMSERST 3 ni/na¥hMpr Hat BERMBEEST)

n [ in the sequence of
é@#ﬁn g?§ﬁ$ﬂ§ ﬁggﬁﬁgs of Formulas | and Il may be
adm ni st er ed elther prior to or after adm nistration
of the known anticancer or cytotoxic agent(s). ASSAYS

[0078] The phar nmacol ogi calExangde22i es of the conpounds
of this invention nay be confir d by a nunber of

phar macol ogi cal assays. Ahe_ex i ed
phar macol ogi cal assays whi ol I v carried
out with the conpounds ng Qo tthe iy r_ion and

sal ts thereof.

Nl-(4-(2-(Benzylamin0)pyridin-4-yloxy)-3-ﬂu0rophenyl)-N3 -(4-fluorophenyl)

malonamide

Fjg/ NHBoc
(0]

X
»
cl” "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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Met Ki nase assay [0079] Incubation m xtures enpl oyed
for the Met ki nase assay contain the synthetic

waostimse pol yd u: Tyr, (4:1), ATP, ATP-g- 33P BeUS2005/014120

buffer containing Mh and/or Mg+ *, DIT, BSA, and Tris
buffer. Reactions were incubat ed for 60 m nutes at 27C

Eﬁéc%gﬁa?%%d%ﬁ Ifbg %ﬁmé{’)lrl}ce | on ﬂ%ﬁl&%&ggﬁﬁﬁ 300 mmol,

6<%<)FihtI&IE(Sl Oweleandahé eatibsh mntt@re@FdsGieaﬁedfat 5% 8¢ f@l latlesThe
ackard | nstrument Co., Meriden,

|
FEPEMUQFI RHERIY Ry egoled towaemé%m&m%%ﬁ %lepﬁleq%rm AN Rl The

| de r
s G i S G P e RO el ey
|vV€EshédJWﬁHUI\QQaOHWO(D fe1), driel) NakXG g, filkgpdastcmicemesed in vacuo.
were generated to determ ne the concentration required

tlheirafifli waso¥iled byi sﬂa@@ehﬂ@smhwmﬁtp@@m}y (Meskp#ihdisM, 230-

i B R e S o
afgf uphime @MI0e) srsais £.99 GaNi Ity 307 8 (gMﬁﬁb 1744196 (m,

assay 1s 1% 1C50 values were deri'ved by non-Ii near
rED; 23170 @ndlH)s6.96607 madkh, t4efs,otheMS(BS yavz 33ceV + H)';

(SD/ rrean n 6) 00 rred conpounds of
HRMSFshpicalsds ﬁﬁ?g %&“ ]r;?lgggffm th 1C50 val ues
bet ween O. 01 to 100 MM The nost preferred conmpounds
have I C5 values of less than 0.5 nM [0081] Further

subj ect matter of the inventi &r_ahsoNHRet udes
phar maceuticals for use as desc @o above i ncl udi ng
control ling cancer, inflammatiggixand arthritis, which

contain at | east one conpoundg of Forrmulas |I and Il as
defi ned above or at l|least o its pharmacol ogical ly
acceptabl e acid addition.sall{s,Jand the use of a
compound of the For 5 Iﬁ an 11 as defined above for
t he preparation of armaceutical having activity

agai nst proliferative diseases as described previously
iBc| udierrBugbi(2-{bamytanino)pyridin-4-yloxy)-3-fluorophenylcarbamate

[00145]  fert-Butyl 4-(2-chloropyridin-4-yloxy)-3-fluorophenylcarbamate (0.100 g,
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
temperature, quenched with 1N HCI and the solution extracted with CHCI3 (3 x 50
mL). The combined organic extracts were washed with 1 N NaOH (70 mL), dried
(NaySOy), filtered and concentrated in vacuo. The residue was purified by silica gel
flash chromatography (Merck, 40-63 uM, 230-240 mesh, eluting 2:1 hexane / ethyl
acetate) to afford the title compound (0.020 g, 17%). 'TH NMR (CDCl3) & 7.80-7.90
(m, 1H), 7.35-7.45 (m, 1H), 7.19-7.24 (m, 3H), 6.91-6.93 (m, 2H), 6.59 (br m, 1H),
6.10-6.20 (m, 1H), 5.75 (br m, 1H), 5.30-5.40 (m, 1H), 4.34 (s, 2H), 1.46 (s, 9H);
MS(EST) m/z 410 (M + H)*; HRMS (EST") caled.: 410.1880, found: 410.1884.
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inflammation and/or arthritis. [0082] The foll ow ng
exanpl es and preparations describe the manner and

wee@sass6df maki ng and using the invention andPEr/ES2005/014120
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illustrative rather than limting. It should be
understood that there nay be other enbodi nents which
fall within the spirit and scope of the invention as
defined by the cl ai ms appended hereto. EXAMPLES [ 0083]
The invention will now be further _desdtkbed by the
fol |l owi ng worki ng exanples, whic
enbodi nents of the invention. Adr&acti ons were carried
out with continuous nmagnetic stlirring under an

at nrosphere of dry nitrogen orgargon. Al |l evaporations

and concentrations were -rrigd/»ut on a rotary
evapor at or under red ] ssbire. Commerci al reagents
were used as received s thout additional purification.

Sol vents were conmercial anhydrous grades and were

UGk dwi 4-(v>Atmihu+2-flesropphyn oxy)-GY-bpnzyilpyridin-2amikd, aydrochloride
chr omat ogr aphy was perforned using silica gel (EMerck

Ki esel 60, 0.040-0.060 nm. [0084] Analytica

e f sl RE!
TG Gk ERC PR R R LRI o) ced
36 1&DButy] 8-(2-(bénhzytandnd pymidinidylery)3 -flaswpheryldarbarhate €@020 g,
r adi ent 0Sfrom 100% A: %9 B to 0% A 100 % B) was used
3% mmot.d1-0 et ag theorspetiongnadue s\as stivred & reomgemperature for 12

R R e S N

Rognargat 00%) Revledt Set Whased GRBbutRkGengmsifatibeVIBE I )th/z 310
a_linear d|e el ution using 10% net hanol, 90%
v &) (HI?M §@10dér3110-A§35@ auhdd GdBéthnol , 10%
wat er, 0.1% TFA (soI vent B) and detection at 220 nm on
one of 7t:lhe foll owi ng colums: A - Shinadzu S5 10“38 VP
X 1§ niZ§TAnih b fpyfidin-avy165) S-fiiokipheh (4B -
a(%[: S5 O(ngs x 100 nmh)gol urmwvmxtraltﬁ) a flﬁ ra%rlgJ of( 20
fluorophenyl) malonamide

[00147] Diisopropylethylamine (0.014 mL, 0.081 mmol, 3.5 eq) was added to a

solution of 4-(4-amino-2-fluorophenoxy)-N-benzylpyridin-2-amine, hydrochloride salt
(0.008 g, 0.023 mmol, 1.0 eq), 3-(4-fluorophenylamino)-3-oxopropanoic acid
(Compound B of Example 1, 0.005 g, 0.023 mmol, 1.0 eq), 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
vacuo and the residue was purified by reverse phase HPLC chromatography (YMC-
ODS-A, C-18, S10, 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 NaHCOj; solution and the mixture extracted with CHCl; (3 x 10
mlL). The combined organic extracts were dried (Na,SOy), filtered and concentrated
in vacuo to afford the title compound (0.0025 g, 45%) as a solid. MS(ESI) m/z 489
(M+ H)"; HRMS(EST) calcd.: 489.1738, found: 489.1743.
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m./mn; C - Phenononex 30 x 250 mmcolum with a flow
rate of 10 nL/mn; D - YMC S5 ODS 20 x 250 nmm col um

wonaok/ 180861 ow rate of 10 mb/nmin; E - YMC SI O ODXCBH0S2005/014120
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500 nm colum with a flowrate of 50 nL/mn; or F -
YMC SIO ODS 30 x 500 mm colum with a flow rate of 20
mL/mn. [0086] AUfinal prgg Ilﬁ wgre characterized by
1H NMR, RP HPLC, electrospray ionization (ESI M) or
at nospheri c pressurg ioni zeg}tl on (APl MS5) nass
spectronmetry. 1H NVR gpent Tn:’o:g ed on either a
500 VMHz JEOL or a 400 Br kergin @4 13C NWR
spectra were record€d at 100 or 125 Fleld
strengths are expr ed inunits of d (parts per
mllion, ppm relative to the solvent peaks, and peak
multiplicities ar ignated as follows: s, singlet;
d, doublet; dd, doublet of doublets; dm doublet of
mul t !l-F(B-EElﬁoroM (pymdihet-ylon)phuﬁymet(z (@+hsorophedd)acetyl)urea
singlet; m nultiple! [0087] The follow ng

abbr evi atl ons are used for commonly used reagents :
Boc or BOC:. -butyl carbangie; Fm),qH

9/i-fluorenyl net hyl carbam triethyl am ne;

NMM i V- met hyl nor phol i ne; thanesul fonyl; DI EA or
Dl PEA: dii sopropyl et hyl anihe or Huni g's base; NWP:

-met hyl pyrrolidi none; BOP-xgagent: benzotriazol -
1-yloxytris(trimethylam po) phosphoni um

hexaf | uor ophosphat e; DCC™>y

1, 3-di cycl ohexyl car bodi i m de; EDCI :

1AY di n@Fl h;qrafﬁ-fnypnhwl-ym@bpm@mlmm i m de

PRBPLGT o ol TR ooy P51 & STRFRELLAES cbyisagaea o
bioﬁﬂ%rdfmﬂﬁ&blmm%ﬁﬂéﬁhmbrﬂﬁ&ﬁi&&%f ERIARBosphatLs 2.00

O (I -benzotriazol-1-yl)-
mnmﬂ -It Beq)enmBMY (5.0 onli. g |r0Qm tqrmfdr@tmecfmdrtm reactiinvRixture was

h%f g{m%&{am ggo d KBy %lcgg@&)ﬁg 1.30 mmol, 1.0 eq) was

t 4dd8¢ Sh L% ReIPBY %15(&‘1?@ wﬁ%teﬁ% thO cCadst gh. Théreaction mixture
trifluoroacetic acid; LiHVDS: |ithium

b#waq ¢cooleted hydis rtérgqbaraimed quermhﬁt)wnu iIRENBOH adl th@mluﬂeqn extracted

2\%@\1 g’ihgf e?ctg“%{tlel: 34F %@Pﬂ‘)i %FWH f;}gg %Lgam%t e%racts weré/ washed with 1IN
aqueous NaOH (2 x 30 mL) followed by 10% aqueous LiCl (3 x 50 mL). The

combined organic extracts were dried (Na;SQy), filtered and concentrated in vacuo to
afford the title compound as a solid. 'H NMR (DMSO-dj) & 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(EST") m/z 205
(M+ H)"; HRMS(ESI") caled.: 205.0777, found: 205.0775.

B) 1-(3-Fluoro-4-(pyridin-4-yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)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 mmol, 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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THF: tetrahydrofuran; DCE: 1, 2-dichloroethane; Et2C

di ethyl ether; DCM dichl oronet hane or nethyl ene
w@hdosnime] m CPBA: 4-chl or oper oxybenzoi ¢ aci d. PERESPOF014120

1 A (4-Fluorophenyl) -

LL(4- (pyridin-4-yl oxy)phenyl ) mal onam de A) ‘

4lkcde 08&hn

N e e (Al hor B Daseiy fsocyanate

rmhltﬁonl (A.36MEQ. Ky Ls 0127 omindk 1(1468)) viap addesl wmhﬂnbnvmft%hﬂuoro 4-

R RS briensinisgd0.6%0 83+ S isnol TRat R TGl (3-8 L) at

WBsmhea n?&qhﬁé ﬁ%)re%ﬁofn%x%\ﬁe Wvas Iﬁﬁed@tﬂ)%%fﬁ?éaﬁﬂ@fo?q h,

to roomtenperature, poured onto a m xture
i pendetiovith 300aig) aquedue NaChstletomartdthEni BufSwas é}&fhcted with

in ext ac s were washed with bri
m@2%w)a&ge EOERRE PHABIS TG Ve HaedNa S0y, filtered

STRORGERTANIT Bl TrBSeus s PR BY ftich gof s 3
Hh)omzﬁo&&pl@z (OerCkn 40469 uMG 263260 Bfkskh, ralutiid) 0-5%. N8O GHCls) to
. MB(ESI+) niz 187.2 (M+ H+ B) |

:@f ond Heyglespmpayndi.06) 2 3650 @p eophnolE NAGR (DMRIBS) TTb1.06 (s,

ALy R BT AR R e %JSS@@H);

I
e P L

mol ). The reaction m xture was stirred at room

t enper ature overni ght and ﬁuﬁhsn guenched with 100
nmL of saturated NaHCO3 sol Yhe aqueous | ayer was
extracted with chloroform (3ux 10 nL). The conbi ned

organi ¢ extracts wer d~deFed- BuerN Na2SO and
concentrated in vacuo tvevfae
yel l ow oil that solidyfied upon st%andi

oduct as a
NMVR (CDCl 3) d9.3oﬁ§, IH), 7.55 (m 2H), 7.05 (t,

0 g). 1H
2H, J = 8.8 Hz), 4. q, 2H, J = 7.2 Hz), 3.49 (s,
2H), 1.35 (t, 3HH 1 Hz); MS(ESI+) mz
2

1-(4-(2-Aminopyridin-4-yloxy)-3-fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea

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-
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 K>CO3(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 to room temperature and quenched with saturated

-75 -



226.11 (M+ H)+. [0090] The above ester was dissol ved
in 100 nL of ethanol and cooled to O C 1 N ag. NaCH

waedatiimse7 (100 nmL) was added and the reacti on REBUS2005/014120

10

15

20

25

stirred at 0 Cfor 1 h. The reaction was concentrated

in vacuo to renove ethanol. The aqueous solution was
eﬁi{u%agﬁgcwﬁghoﬁt A sbRBAofwhs BREhNRSwHR Bk m@?at@ggl 160 mL),
with I'N aq sol ution. The aqueous soI u I on wa

etht cambaed wirganidx@acts duied (NS On), filteidend ohéanadted in vacuo

cHCERE PR B P G e/ h Dy ﬁf@‘iﬁ@ﬁ@&% Gbs-a s10

y ' 0

fﬁdr{‘ B B oo o IR M3 g it smadiont)

| 4d)d, thd BpRopidate Sractidds vierd c@ftedtmtedid)vacifo. 1Bhg cqncéttdrate] WaS
3.34 (s

L e P QAT O 0O A P G x
636%1]29 Ogﬂ%%o%ﬁiﬁ%;c;" Hggﬂiﬁl\/&ré{:&é %?I%eraﬂat’ég gﬂﬁ "SQ?:J ) ferd e

Sedtléeﬂtfami mphenztytomffomd))heiﬁtkemmpbpﬁhc{] 675, 52%)29 an;ghd 'H
0. 50 mml(?)mel PEA 113 and TBTU (20
M MB (@B b ¥ - 7§n7d Q e er)x?@B& %@nsi ) p88-630 @5 ]fI‘Bs 6.52-6.55

tie B S Al R S Gl dToef hET 2N el o v

sE¥lt HIRNIS ’gczﬁn;ﬂe 33001856, dpundTBek S¥: phase was washed
with saturateéd sodi um bi carbonate sol uti on, brine,

dried (MgSH) and concentrated to give the title
conpound as an off-white foam (140 , 7699 . 1HNWR
(DVMSO- Od 10.30 (s, IH), 10.24 'IE%) 8.43 (dd, 2H,
J =55 1.5 Hz), 7.70 (d, 2 9.1 Hz), 7.63-7.60
(m 2H), 7.17-7.14 (m 4H)5%.8Y (dd, 2H, J = 5.5, 1.5
Hz), 3.46 (s, 2H); MS(ESI+ z 365.9 (M + H)+. ‘
Exanpl e 2 |

| -(4-(6- Chloropyrlmdln y) - 3-fl uor ophenyl ) - 3- ( 2-
(4-f1 uorophenyl)acetyl ) “t hi our ea

B) 4-(4-Amino-2-fluorophenoxy)pyridin-2-amine

[00151] Palladium hydroxide on carbon (10%, 0.050 g) was added to a solution of

4-(4-amino-2-fluorophenoxy)-N-benzylpyridin-2-amine (0.245 g, 0.790 mmol, 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 h, filtered

through Celite® and the filtrate concentrated in vacuo. The residue was purified by
reverse phase preparative HPLC (YMC ODS-A S10 30 x 500 mm., 10-90% aqueous
MeOH with 0.1% TFA, 30 minute gradient) and the appropriate fractions were
concentrated in vacuo. The concentrate was neutralized with saturated aqueous
NaHCOj solution and the mixture was extracted with CHCl; (3 x 35 mL). The
combined organic extracts were dried (NaySO,), filtered and concentrated in vacuo to
afford the title compound (0.045 g, 26%) as a solid. 'H NMR (CD;0D) & 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(ESI") calcd.: 220.0886, found: 220.0877.
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A) 4-Chl oro-6-(2-fluoro-4-nitrophenoxy)pyrim di ne
[0092] A m xture of 4,6-dichloropyrimdine (Adrich,

wW@2004/1¢7865. 0 nmol ), 2-fluoro- 4-nitrophenol (APCYUS1905/014120

0.79 g5 5.0 nmmol) and DMF (10 m) was treated with
pot assi um carbonate (0.72 g, 5.2 nmmol) and heated at
80) 0C F-Gi-(BAmindjyeridinxd- rogy)agsmﬁeq%myl )B- inpﬁd Wi th
wat er and extracted W|t et hyl ate e et hyl
acet atfgwé'QP hestaselyDitiehed with br| ne, dried (I\/gSO4)

nc f Ly the cr r odu aye
g 26%552? g& Cr uoggp%er 3@ fy 1 gya(nla pgan&h ‘%s“?’%a&ml% M”'O 362
d‘ﬂh@aBSI mlg0Me7 4ardbl, 013Ceq) was added to a solution of 4- (4 1no 2-
%2f|uoro4n|tropheno@ﬁ:§yrlm ine as a yel
JBtorephenoxy3pygidim 2 egming (9 OENIB@K), 1D &7)80 %Clz' @0 mL) at

g‘ogrﬁll téﬁéﬁat%g' 'ﬁﬁ re%ctlohémfg.gg%)gé g‘?rgedjl f() ?3 pqu;t_lrcgslm ;e?np]érature and
f\hﬁﬁloﬂf@ﬁﬁfefdgn BEER0- ﬂqefﬂeﬂaa@wmﬁyehmy@lﬁeadgeﬂﬁaihoog3]
solutiron O

4?11%!36?%31@15/(@46&1319 gal @%?%ﬂ,rﬁpkﬂal@on@shpy i aﬁ}jﬂ hé&aﬁté/ggﬁaxﬁ) to

t t t
ARk 6OmmouD s & ey 39 o ot | HONMESEEDED) 7 62.7.67
@“?%”3’;3 28 il 285 TEPT2 Gy 0N es £ho INBAPIENAE 100, 1m),

15186t 28 26 o H), 3t6he(s JAHt I\/Eﬂ(ESﬁ))PrQ@BQSF @Mefctrl)”faHRM@@sr) caled.:
ﬁg%%h% artb%ﬁ) d between CH2A and wat er.

ﬁ ‘phase was separated, dried (I\/gSO4)
and concentrated. The crude product was purified by
flash chromat ography on silica gel using 1- 2 % MeCH
(00163] Cl Rltasatively, Exusijile 20 wah ¥Rpdred in the follovm manner:
chl or 0- 6- (2- am no- 2- f | uor ophenoxy) pyri m di ne §
white solid (600 ng, 52% . 1H NVR (DVBSO-*) d 8.64 (s,
IH 7.39 (s, IH 6.97 (dd5 IH, = 8.8, 8.8 Hz), 6.46
(dd, IH5J = 13.1, 2.5 Hz), 6.3B ( d IH J =28.6, 2.5
Hz)5 5.44 (br S 2H) M5( ERidc 27240.04 (M + H+. O
I-(4 56 Chl or opyri m di n- 4-yl oxy) - 3-f| uor ophenyl ) - 3- ( 2-
AD- f4-CSloywpicwjinpedée vl ) t hi our ea

[00154] A heterogeneous mixture of 4-chloropicolinic acid (TCI America, 5.4 g,
34.2 mmol, 1.0 eq) and thiony! chloride (30 mL) were heated at 80 °C for 2h. The

reaction mixture was cooled to room temperature and concentrated i1 vacuo. The
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
recrystallization from EtOAc to afford the product (5.14 g, 96%) as a solid. 'H NMR
(DMSO-dy) 8 8.61-8.63 (m, 1H), 8.21 (m, 1H), 8.03-8.04 (m, 1H), 7.76-7.83 (m, 2H);
MS(EST") m/z 157 (M + H)".
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[ 0094] 4-Fl uorophenyl acetyl chloride (Lancaster, 0.52
g, 3.0 nmmol) was added to a m xture of NaSCN (0.27 g,

w@2®@5tmmsb) and Et QAc (12 nl) and the resulti ngPeI/KS2008014120

stirred at RT for 30 min. This m xture was added to a
sol ution of 4-chloro-6-(2-

am no- 2- f 1 uor ophenoxy) pyri m gdi ne_ i nyf, 1 Et OAc/ CH2C 2
(5 m) and the resulting m xt Stirfed at RT
overni ght. The m xture was co Jrated and the

resi due partitioned between tOAc/ H2O. The Et CAc
phase was separated, washed with brine, dried (MSH)
and concentrated. The prodyct s purified by flash
chromat ogr aphy using }Qoc-35y% Et OAc/ hexanes as the
eluent to give the titfe compound as a yell ow

Byst d-{&ﬁ&xﬁ@klﬁdrﬂpﬁ&o@y);ﬁ&%nanﬁ&b NVR ( DMSO- d6) d

ﬁéﬂf{s\%] &, ;_E}ollilbtlog 0@4 1no 2- @g)r?ghenp;_écsonypowc’l Aqofilg aéq%qe 20, 0.81

2 H%i & 3? '\]’é% %él 1_(}_;91\;{[? gg 2 gﬁ,)]vgg (t{\ﬁateagaut}g}g(@ssw -+-bitoSitle (0.79

(721 rﬁfh‘oF'lUpé R ety JeRgREatlne-a3d (e repationdiintude Wad xwmﬁ)r 1h.

nyI t hi ourea [ 0095] The title conpound was_ prepare

lﬁlsC roplqdmamldﬁc@ &4l b ge) veoded vl eé?actlon mixture

U AT B B G g wa e

JfENMBn (I&Qgré% Bluéiﬁcﬁé’d With SvaterHlhe &sﬁﬁlngﬁh,etekd@ene(ﬂlsékelutlbd was
2H, J = 6.2 Hz 7.71 (d, 2H, J =8 Hz), .7.31-7

(fdter@]-gnd tiie goli @tgn@l;wams\he@v&g@ V(q:j@r T21|e| soljd wag trgturaiedgrwrch a
%ﬂ%@.ﬁl’[ %f Me%'f-q foll'é)/\BV(sE %y E@O nﬁ"ﬁe g’o%% sgas(fMered_Q.nd dried in vacuo

%ﬁ%ﬁjor g dglﬁ‘b’ 137, Cﬁz@*)Aa's)éJ BKY) ‘I3 NMRIDMEERY) J 8.40-8.50 (m,

mal onam de [ 0096] A sol uti on of

mm)hsaacqws (121-),a?r17hd>r3 1H), Gr30pha6 oxy ) By 7i 14 Ui ;émy P9), e 1-7.06

Gt EDT SRy L st (s 2RI Btz 248 v+ )"

0

H-NOC N

C’)  1-(4-(2-Carbamoylpyridin-4-yloxy)-3-fluoropheny!l)-3-(2-(4-

fluorophenyl)acetyl)urea
[00156] A solution 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-
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,SO.), filtered and concentrated in vacuo. The residue was
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acid (26 ng, 0.13 nmol, Conpound B of Exanple 1) in
DVF (1.5 nL) was treated with DIPEA (24 m, 0.14 mol)

w@eesTBB (46 ng, 0.14 mmol ). The reacti on m XPCF/ESH085014120

stirred at RT overnight, diluted with EtQAc (25 nl),
and the organi c phase was washed with brine (3 x 20

rp_u)n,ﬁed bysdlcel‘@B@ﬂ'bmam@r@ﬁ? Ceitiniaat/g %exiﬁﬁit@ﬁgﬁ H&Wﬁte

ash chromat ography using 1-3
%foéﬁféﬂ? I3, ing ithesanpreprisite ﬁ@ctmsrpmw@dtrasd én vacuo to

\I'&}}_f‘go?@t]%%{gﬂ# ?25% '%969J Pa i"ﬁ %N@@%@@Q a3 51 511 Prgs T,

12,62 (siz)H), % 5@3(d71157149r15 6@("1112) 716%: 1%%? Elgﬁ g%% 84 (I‘égﬂ 7.35-

t 2H_J 8.8 Hz
(7 9y (pgSH), @gﬁpz (rg,fﬂH) 3.76 (s, 2H) . MS(EST) m/z 427 (M + H)*. HRMS

t )pyrl m di n- 4-yl oxy) phenyl
%Ewgﬁkﬁ%%l 8064‘@ {ilﬁw nam de [0097] A solution
of i1V -(4-(6- chI oropyri m di n-4-yl oxy) - 3-fl uor ophenyl ) -
(4- fl uorophenyl)mal onam de (100 ng, 0.42 mol,

B Anpile A()Z-Ammomiﬂ*h@Bylni&))-Mﬂowlﬂﬂh?ﬂ 2f-2 M
UFQFV' ot DapetiBuies) aroghiorinestlhs concent r af ed
i S AR T
sepeddeditag SDhJélopm(ﬁdh(ét(Zmﬂ)ahyogmthhlZWIdXQ)—glﬂiﬁré{h\@nyl) -3-(2-
el l ow solid (60
(bR Rl )5 P i, S0 146 o,
ngge@ and r%dlge? (166% ﬁilz H%Jﬁm}ﬂ?gs %(??8)1 n;@\d (50%@)@‘[ %mém
per%m@@n(l ltlhe actidd) rmxfﬁuré Qak Stlrré’d'!fcﬁ 52 8he( &actﬁ)ﬂ)mlxture was
H) +. anple 6 tert-Buty
E%‘EEE‘T'q %Yﬁﬂﬁzlﬁﬁcé an 1Hq %P@ﬁrﬁéhwoawmgte@wﬁh Et,0, discarding the
organic layer. The aqueous layer was neutralized with 1 N NaOH and extracted with
EtOAc. The combined organic layers were washed with 10% aq LiCl, dried
(NaxSOy), filtered and concentrated in vacuo. The residue was purified by silica gel
chromatography (eluting with 0-5% MeOH in CHCI3) and the appropriate fractions
were concentrated in vacuo. The residue was dissolved in THF (50 mL) cooled to 0
°C and treated with anhydrous HC1 (4N, 10 mL, 40 mmol, 7.8 eq). The reaction
mixture was allowed to warm to room temperature and stirred for 2h resulting in a
heterogeneous solution. The solution was filtered and the solid washed with Et;O and
dried in vacuo to afford the title compound (1.38 g, 63 %) as a solid. '"H NMR
(DMSO-ds)
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 (mm, 1H), 3.77 (s, 2H);
MS(EST") m/z 399 (M + H)*. HRMS (EST") caled.: 399.1269; found: 399.1258.
Elem analysis for CooH;sN4O5F, 1.0 HCL.0.22 H,O
Caled.: C; 54.75, H; 4.01, N; 12.77, C; 8.08. Found: C; 54.75, H; 4.35,N; 4.35, Cl;
8.06.
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oxopr opanam do) phenoxy) pyri m di n- 4-yl car bamat eA)
i V-(2, 4, 6-Trinmet hoxybenzyl ) -6-chl oropyri m di n-4-am ne

WO 0®98]786¢ m xt ure of 4, 6-di chl oropyri m di ne (APCY/U81905/014120

1.48 g, 10.0 mmol ), 2,4,6- trinmethoxybenzyl am ne
hydrochloride (2.33 g, 10.0 nol ), D PEA (4.8 nL, 27.7
mol ), and -BuCH (50 nL) was heated at 100 OC for 2 h.
The m xture was cooled, diluted with water (200 ni)

and the precipitated productansis 260! | ected by vacuum
filtration on a Bchner funnel. The product was washed
with cold water, ether, and vacu hed to give an
off-white solid (2.8 g,90% . HH N DVMSO- ") d 8. 28

(s, IH, 7.38 (s, IH, 6 : 6. 28 (s, 2H),

4.34 (s, 2H), 3.77 (s, 9 ) o

6- (2- Fl uor o- 4- ni t rophen®xy)pyri m di n-4-am ne [0099] A

m xt ure of N

i V-(2,4,6-trinmethoxybgnzy])-6-chl oropyrim di n-4-am ne
(2.2 g, 7.11 mol )HZN =t |@or o-4-nitrophenol (1.1 g, 7.0
mmol ), and 2-net hoXyethyl ether (50 nL) was heated at
16V-Q(F-AmiRbhyridiRhEy o’ §F-BifRibrop K fasré-9ahedyibendmide
and @ggr ed i%’g H O I(yz(_%gpmz. %e lisl'%’('l))lezid was col | gct ed,
a8 whiisopropyladtasuse (a0 ne 200 amelng Oy ay addedrie a
dried o Bchner, funnel . The c¢k.u roduct was

CPLRd AR 2 s eoop B S Bz U Bl B of Example
st4, oroed gab. 160 nfrsl1, #.0feq), NBusBaLinety] Bingbity Rid\@ldrich, 0.015 g,
concentrated, the residue gartltl oned between Et OAc

dht00amel. gt @ aDNERCDE0.§31 gt 0.6 h mimdle 1 FeghanpHOFE (14 g, 0.100
ted, .drj , t d dth

SBAbacd f0f PhaR Tl PR EE g Bt ot E e vas

Meid iaPrdohiRfehpeturk 6 &hURRKcHA ikl Siturated aqueous NaHCO;

6- (2-fluoro-4-nitrophenoxy) pyrim di n-4-am ne (440 ny,
Sp¥ation eilivRrgaps@ith CRCIE (31 10dwal.). I'THie cpmbines], orgaric pityacts were

et N Bgtod i onerailin g iy whipiified by
6'@(@@ as%ieg%%ﬂivélmw YNICTOBSE-A 816 38%300 mm, 30-90% aqueous

(2-fTuoro-4-nitrophenoxy) pyri m di n-4-yl car banmat e
[MeQBDYiti\0 AP THAe3®Mminute gradient) and the appropriate fractions were

-(2-11 - 4-ni h I m 4-anj 4 ,
?c_ centraye%rig vacury.t h%pcoggeon)%)[ép X/ertsl rggugrgflzeda“%tﬁ Sa a’?e% aqueous

NaHCOj solution and the mixture extracted with CHCl; (3 x 30 mL). The combined

organics were dried (Na,SQy), filtered and concentrated in vacuo to afford the title
compound (0.014 g, 40%) as a solid. 'H NMR (CD;0D) & 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);
MS(EST) m/z 356 (M + H)*; HRMS(EST) caled.: 356.1211, found: 356.1203.
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mol ), BOC20 (261 ng, 1.2 mmol), DMAP (10 ng), and THF
( 10 mL) was stirred at RT for 1 h then concentrated

WO p00gacis67 t o gi ve the crude product. The produpCT/vsm05/014120

purified by flash chromat ography using 1-2 % MeOH i n
CH2Cl 2 as the eluentto give t r t-butyl
fluoro-4- nltropheno [ i n-4-yl carbanmate as
te solid (110 ny, )340'9‘ lepd (DVBO-A) d 10. 59
H)8.39(dd,IH J 8H8 11HHz) 832(dd IH
J
Hz

|
|
10.3, 2.4 Hz), a: '\ 5,
, 7.67 (dd, IH J = I H)
1.44 (s, 9H); MS(ESIo 348 08 (I\/l FD)

tert-Butyl

6- (4- am no-2-f | uor Iph} oxy) pyri m dm 4-yl car bamat e

[ 00101] A solutio f/ ert-butyl

6- (2-f 1l uoro-4- ni"%'\i’op enoxy) pyri m di n-4- vyl carbamate (

Q}ﬁ% 5&,&.}%‘}1‘.. 1 12@&‘5’ [ 1 id
&&%"%m?lﬁ?g M eac%‘ljg xt uélgl)p\%éy ti r?eﬂlﬁgggﬁ%ﬂl alonamice
gioask]et i soppopy RS Markihe ¢on1 85 hit, §:608ahiobA)3 dqymwag afided to a

he catal yst was filtered off nd t he f(étrate

sainisemet at e aming-flyerophenoxypyjifing2-egine (Compound B of Example

A B o R RRIE IR A A B i R TR BrofondiB acia

(c&néodﬂa)B oﬁE}'ﬁﬁn 19(1! 0.054 gJo. zwm&mlzl 5 ehly )md ByBﬁ>P((@dL39 g,

IH J = 8.20-8. 17 IH), 7.71 (dd, 1H,
0.208 8’]1’801 3, 6@@@ CH “lag2. PgnL) gty Cl% reagtiog yixgye was warmed to
t t - But

o L

I&&ratédtd JReSRTPAHIND; WAShE E@ﬂﬁbﬁidxtfdc&m Wit CHE 8 x 10 mL). The
6- (4- amno 2- fluoropheno eﬁp rim_din-4- Icarbamae§8
ngmb@,e@’g)fgamqﬁx}ra@m avegeqdried (NaxSOs), filtered and concentrated in vacuo.

g b« e o

a@l R5A Nifoilin (B168% BFEld) the §t18Bordpsind VA56 g, 77%)
pr oce u’ re

scribed for the preparation of Conpound C
Exagpli® 'H NMREODeODPIALTET.ap iy, 2d), 7gH817.32 Etn%fﬂ/h@—l3r?}25 (m,

CH2d 2 as the eluent gave th
1H), 7.10-7.12 (m, 1H), 6.94-6.99 (m, 2H§, g.lét»-6.17 (m, 1H), 5.88-5.89 (m, 1H),

3.30 (s, 2H); MS(ESD) m/z 399 (M - H"); HRMS(EST") caled.: 399.1269, found:
399.1261.

6
a
(

(2-
whi
S,
)

Example 27
H
F N\n/N
I T
O F
X
P
H,NT N

1-(4-(2-Aminopyridin-4-yloxy)-3-fluorophenyl)-3-(2-(4-
fluorophenyl)acetyl)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-



conpound as a white solid (10 ng, 80% . 1H NWR
(DMSO-<4) d 10.48 (s, IH), 10.46 (s, IH), 10.25 (s,
wo bosB1B6B9 (s, IH), 7.74-7.77 (m IH, 7.62 (BCT/US003014120
=55 Hz), 7.61 (d, IH J = 4.9 Hz), 7.36-7.30 (m
2H), 7.17-7.13 (m 2H), 3.48 (s, 2H), 1.46 (s, 9H);
MBetatsl (1)0 mil Y atQ0mliem ?Maﬂuré‘&ﬂd thEX@FEbE mixture was stirred for 1.5 h to
| uor ophenyl anmo) - 3-

o%fé?f% fel g(ﬁéﬂ%}é@%ﬁéﬁ@hwwpﬂﬁwmm slytinst (Oy1260d). béutdAamino-
&-PhGpPRANY ovridine 2 smmine (Commopnd Pt By 2 012 4,950

nainel, [100d4) IfasAligelvel IHQGHQCIZ'(D Otoyl) and 2- ~(4-fluorophenyl)ethanoyl
6- (2-fluoro-4-nitrophenoxy)pyrimdin-4- ylcarbamate

S (ehipeamated0d26 Bl el 0. 0153 Imgol 0.31e8) mas kildédrand the reaction

ERELRE S5 bty o Rt R 80 o e S Siied B o

tddacemaRdlie MRQIodndItBe fe@ﬁluﬁg réﬁdﬁ'étv@a% puﬁh%d Rﬁ@ﬁfca %91 flash
m xture was treated with i odonet hane

rﬂimn)at@graplgt (Merekl, 40 630HM 08D-240 nibSh mlutmgmqé%rMa@H erHC13) to
E;l warmto room erature an
Bt 1§ iR Rommonnacd-Hhe 365 r & Sbd. TH NBERACHLOR) P 1685-7.95
0 t
o lﬂ‘zé?d@’git@acfzﬂééfﬁle%?ﬁéé T ittt et gm 1.
wwwaeu@m bHYI3v6S (rshZeI-Ip NOSBST) (32 419 (MM%* msg@ﬂ@
low solid, 1H N £DI\/BO")d857(d I'H, J 1.1
%culazeds%f(a%o foyndy455. 804, 3.0 Hz), 8.19 (ddd, IH J
=9.1, 2.5 1.0 Hz), 7.71 (dd, IH5J = 8.8, 8.8 Hz),
7.66 (s, IH), 3.38 (s, 3H), 1.51 (s, 9H). B)

tert - But y| Examp.]e 28 .
6- (4- am no- 2-fl uor ophenoxy) pyri m di n-4-yl (nmet hyl ) car ba
mate [00104] A mixtgre of i ﬁutyl

6- (2-f1 uoro-4-nitrophg y)‘g
yl (et hyl ) car bamat e 1 / 2 m) was
treated with PtQ2 (10 rTg) and the reacti‘on m xture was

stirred under a b et F(froma | atex balloon)
for 2 h. The reactiomn m e was filtered and
concentrated to gi W tﬁe sired product (30 ng,

15
1-(3-Fluoro-4-(2-(4-fluorophenylamino)pyridin-4-yloxy)phenyl)-3-(2-(4-
fluorophenyl)acetyl)urea

. y

O:[j O
LT
|

NN

o, H

20 A) N-~(3-Fluoro-4-(2-(4-fluorophenylamino)pyridin-4-yloxy-1-
oxide)phenyl)acetamide
[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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75% as a light brown solid. M5(ESI+) nlz 365.13 (M +
H+ C© tert-Butyl

W®2(02A11860r 0- 4- ( 3- (4-f | uor ophenyl ami no) - 3- PCT/US2005/014120

oxopr opanam do) phenoxy) pyri m di n-4-yl (net hyl ) car bamat e
[00105] The title conpound was prepared from
tﬂmreztmhgd (480} -04D m@nod); and 2-methoxyethyl ether (91 mL) was heated at

ol BR6 RrEF it T e L?ay% SHiitsimeh BXOAo (20 D),
““’m@?ﬁ‘ﬁr Py TR SRy eho B (2Rl beeied dugson,

desicohdmttafedin vinRiops gbarad:i efixRfe SIOMP AHB dofapSind AR
2. Flash chromat ography on Si Q2 euSI ng 1- 4109p/0 Et OAc Jzﬁarent

HOSses adighhbrogm pih Sqage 8he Thepraducowpoused it 86 suhsequent

A el auah INRYER é%z?aléﬁﬁ& -3

1,2.5 Hz), 7.54 (d, IH J =11 745735(m
4H) 7.20-7.14 (ddd, 2H, J = 8.8, 88 21Hz)381
(s, 2H), 3.36 (s, 3H), 1,49 s, ,F\PH) MB(ESI*) mz
530.09 (M + H)+. Exanple

| - (3- Fl uoro-4-(6-(nethyl am yromdln 4-yl oxy) phenyl
)-3-(2-(4- fluorophenyl) etyl)th| ourea [00106]
tert-Butyl 6-(2-fluoro- lFophenyl am no) - 3-
oxopr opanani do) phenoxy) pyr | m d yI (et hyl ) car bamat e
(Example 7, 25 ng, 0.04 streated with 4 M

HC in 1, 4-dioxane (3 nL), s‘t*lrred at RT for 4 1i and
nCeN.(Rififbrb -Gy NS
S g A R ) S ppcami
0@Oa2] p hAs@Exnas oﬁyﬂaﬁhiomm (dr(néﬁlo(d‘gﬂ@@%mﬂﬂﬁpyndm—gloxy— 1-
corb% ted i n,vacuo. Fl ash chromat ography on
@&t 83 h’?@@iﬁmﬂ? @ﬁmg)g tERhenipheshEte Pobuver upportdd (8 mmol/g)
A l—ﬁ F‘ﬁj I id, gi
SRR Y0, BN A3 IS bSO e M E BYSR The
@zis;ln Wwhi; fillered afF, ﬁ*asﬂ'lé)l with BME7andEtORc. Sk filhad dnd V\7a§h1§1Q§ were
7,19-7.14 (m _2H), 3.81 (s, 2H), 2.78 (s

E@p(”md concentrated in vacuo. The crude product was purlﬁed by flash
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) & 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 Hz), 6.09
(d, 1H, J=2 Hz), 2.07 (s, 3H); MS(ESI") m/z 356.7 (M + H)".
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mz 430.07 (M+ H)+. Exanple 9
| - (4~(6- Am nopyri m di n-4-yl oxy) - 3-fl uorophenyl)-3-(2-(

wa20051iussophenyl ) acet yl ) t hi our eaA) PCT/US2005/014120

6-(iV,iV-di-ter”-Butyl oxycarbonyl)am no-4-(2-fl uoro-4-
ni trophenoxy) pyri m di ne [00107] A m xture of

2-f
el G AP
11091563]m) W mnﬂ)Mél%f (6 (3nfiorb-4a(e(4HtorO Zlknylaminepysdine4-ed
ST o T 0 A0
. : 5 .
QVCOPRIZIRED ks Ao Szelih) R 2, THE I, SRS bl vacuo
vamidtthe Bi'xsidluel maﬂH&ﬁb Mﬁuﬂﬁéd ah. & M(Oﬂsohtd’ckél ﬂ]l-err%)ﬂtg&ted with

. 8. 8.21 (ddd, |IH5J
ZE%)% )L eﬁxwd(w draeph (Mg§0§) alsd gonqgytrated iracuo tq gig the title

é‘i }‘Eﬁﬁd (P2 48p) aéuathbei1 8 Eﬁblg% @ﬁﬁ@s&ﬂ%@% H 708 @

fﬂ}ﬂomslsém@xy)smw 6@(@1}@) mgl(a&,]mﬁ BlUR S 194 6b¢(dd 1H J=
rﬂé rt-butyl oxycar bon I)amno4(2 | uoro-

,rso%fﬂ@msjl) (Sl Tk rhé3( Zﬁ&hhﬁ 40 (BB, AoV F 9.6 6t2)l2u1eHe) 6.08

QTP S o LSS Rl S Tk anice

of H2 (froma |atex balloon) for 15 h. The catal yst
was filtered off, the filtrate concentrated i n vacuo

Mt he(G-Ebiogord-(Ae(d-Thnorpphenylimirid) pytidiokd-plvay pdreaph3-(2-(4-
on Si USiE%{}’i)Ealo gol\/bCH in CH2A 2 as the eluent to
gi ve ther8p CeyDBrely 68% as a white solid. 1HNMR
([m/ﬁﬂj ) Agsoﬁzitg_?ﬁ %@Zaxhﬂﬂbz ﬁuérzpﬁémoxgj:?\h(4@111%?0}{11@9}71)%“&11] -
(amjne (]|-] mg, 603 8moad) i T}E&B (1 BLAOvag sool@Hn an ice bath and treated with
a solution of 2-(4-fluorophenyl)acetyl isocyanate in toluene (Compound D of Example
11, 250 pL, 0.070 mmol) and stirred at RT for 2 h. The mixture was concentrated in
vacuo and the residue triturated with isopropyl ether to give the title compound (11
mg, 65%) as a white solid. 'H NMR (DMSO-dg) 6 11.04 (s, 1H), 10.56 (s, 1H), 9.01
(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, 5H), 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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1.89 (s, 18H).C I-(4-(iV,iV-di-ttf-Butyl oxycarhboiiyl
6- am nopyri m di n-4-yl oxy) - 3-

wo bwsnohenyl ) - 3- (2- (4-f 1 uorophenyl ) acet yl )t hi BCF/E82005/014120

[00109] The title conpound was prepared from

6- (N, N-d-tertbutyl oxycarbonyl)

am no- 4- (4-am no- 2- f | uor o yhpyrinidine (20 ny,
0.048 mmol ), 4- quorophenyIacet chloride (Lancaster,

10 ng, 0.062 nmol and NaS id. 062 nmol ) in
EtOAc / CH A2 a SI qggggﬁr- scri bed for

the preparatio anspl e FI ash

chr omat ogr aphyl_on Si O us ng 10 20 % Et OAC i F hexanes
as the el uent he e conpound (23 ng, 77% as
a white solid. ( A"y d 12.40 (s, IH), 11.79
(s, IH), 8.59 (s, N88 (dd, IH J = 12.5, 1.8

HZJNZ1 7.46-7.41 (m 2H), 7.38-7.35 (m 3H), 7.17 (dd,

2N -(4-(6~ en i i 4= > .

2 ment f)ii{% Zz%% ﬂzen(y'i\éﬂs@&ﬁg@»_m%@m 4ly184y)$ fudfiPheny))-No-4-
| -(4-(6- Anlnopyrlnidﬂheﬂnuknx&mmﬁmhhudéophenyl)-3-(2-(

4- fluorophenyl)acetyl)thiourea [00110] A m xture of

| -(4-( L 7V-di-t r -butyl carbonyl

6- am nopyri m di n-4-yl oxy) -

3-fl uorophenyl) - 3-(2- fluor-- 2R gﬁetyl)thiourea
(18 ng, 0.029 mmol) @] ane (1.5 nl)
was stirred at RT feg 8 h and n cd%centrated to
gi ve the crude prodiyc he C ude product was
partitioned betmeen p turated aq. NaHCO 3
sol ution. The EtCﬁc ted dried (MgSO 4),
concentrated in vacuo andH he reS|due was purified by
fl ash chronato raphy on SiQ2 using 1- 2 % MeOH in

&g It epggloxy)phenyampoo)pprifidiordylag¥p- as a
g R0, G, 8 (o L0 11 7
[‘K))l65]7 %nﬁi{ﬁl&i i‘llifTN (%wchlﬁr(;ﬁfrlﬁﬁ&n—ﬂﬁoxyl) 3‘-ﬂ%0§)§h§r&§)(acetamlde
[(pq)mp(gmgﬁ QgExqu)le 1RSI & 3ng ) 00ﬂnznod)1,64 B&z(nyyamlme (Aldrich, 398
ﬁDg, 2 50 %ﬁﬁéﬁ, an(a 2-methoxyethyl ether (2 mL) was heated at 160 °C for 45 min.
The cooled mixture was treated with H,O (50 mL) and extracted with EtOAc (100

mL). The EtOAc extract was washed with brine (3 x 25 mL), dried (MgSO4) and

concentrated in vacuo to give the title compound (200 mg, 22%) as a purple solid. 'H
NMR (400 MHz, DMSO-dj) 8 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(EST) m/z
445.13 (M + H)*.
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-(4-(6- Am nopyri m di n-4-yl oxy)-3-fl uorophenyl)- L
-(4- fluorophenyl)nmal onam de A 7V -(4-(Lr,

WO 2@5A1 67 - But yl car bonyl 6-am nopyri m di n- 4- yl PRHUSB05/014120

fl uorophenyl)-iV -(4-fluorophenyl)mal onam de [00111]
The title conpound was prepared froma m xture of

6BY N, N -Aﬁlﬁhb@ﬂﬁb%]&@ﬁé}ﬂgf}w@ (benzyloxy)phen%l())pyrlmld n-4-amine
amo- 4- (4- ammo- 2-f | uor ophenoxy) pyri m dine cf

ﬁOOEan Iﬁemgiwlzwf%@ -(b- 0148)enrbd0>§Y)phenylam1n0)Pyﬂmldm- -yloxy)-3-

St TDRRRERE 65009 GRATHRIPAEH GO SHES SRt ¢ )

nm Beated ADMFMTOAD hATHS ki Ms%ﬁé’éfﬁﬁte@% %ﬂl&fe%é 8§eOH and
the preparation of Conpound C of Exanple

cthe cesidue dreaish yvithrsagir@ed Nabtf Q5sobioraat @atracited wam&m@ac The
Braite afasEg dﬁ?@}@@%@eﬁatéé%a‘:"%%dn ¥eiod0 iy ,_e@ilé.e 24
(&qnﬂﬁ'zdgls (gz%gg,(géw 5 % i ro;"ﬂd? )lgﬂy@%ﬂ%o J%Z') 6] 937 gﬂn 8.24

((s, THKHY 4677.3B(04,t TH)2 61999692 @ 31Y), 6.48 {dd,SLEL, UBH)2.5, 2.7 Hz), 6.39

+) 17 (M o+ +. B
é‘Eﬁ%ﬁ) ﬁﬁﬁéﬁs %7&1 %P{% (%lﬁ@o%? ﬂ)gﬁf P PeSHE ity MS(ESLm/z
f4013qy k) mal onam de [00112] The title conpound was
prepared ?%om N-1-(4-(N, Ni-tbrt-butyl carbonyl
6 am nopyri m di n-4-yl oxy) - 3-f1 uorophenyl ) -i V-3- (4-fl uo

n}é‘ mal onam de (20ng, 0.032 mmol ) using a simlar
d% ﬁe@c@eyéﬂomphﬁmaml@p)ammléw-ébwylm)rédbmophenyl)-
f Ex d (13 989

os o aniendoto By BSabile U0 42 (s, Thy L

]{0012@7] ( sTht tile BoBp&hd(Was ﬂrb‘barec? fré d Mixthrel6-d-amihd-20
61 (dd, 2H, J = 9. 4.9 Hz), 7.33-7.30

|ﬂ1|)0r0phe;z<sx 1o - (h@pzylpw)phew@pyrzmxbnﬂrﬂml@erws mgséﬁnl mmol), 3-
%@&ucﬁﬁp%gn)(ﬁmmow}-ox%pé"o?paglom acﬁ) (Comp %ES& B)oflﬂxamp?e I %%f mg, 0.12

Imméﬂ( ”ﬁBlll“‘)ElJ (g/e?igo?mbml)ammi P0.26 FIdoN54ndbDX¥d BMH U mL)
or ophen -(2-
usm% a su¥111ar 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
mg, 88%) as a pink solid. 'H NMR (DMSO-dg) 6 10.47 (s, 1H), 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, J=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(EST")
m/z 582.3 (M + H)".

Example 30
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15

fl uorophenyl)acetyl)urea A)
L- (4- Met hoxybenzyl ) - 6-chl oropyri m dm 4-amre [00113] A

woreoosarsendf 4, 6-di chl oropyri m di ne (Al drich, 3P@GI/ys$2005/014120

24.2 mol ), 4- nethoxybenzylamne (2.7 g, 19.7 mol),
DI PEA (5 nl, 28.8 mml), and n-BuOH was heated at
reflux for 3 h. The m xture vvachorH:entrat ed and the

resi due treated (175 n).
The Et OAc phase separa he atur at ed
agq. NaHCO3 sol gtioh and Ofi dried (I\/g ~Fand
concentrated ta_gkye the t|t| e conmpound (4.5 g) which
was used vvithoh( rlflcation. 1H NVR ( DVSO- M)
d 8.29 (s, IH), 7.25 (d, 2H, J = 8.2
HZ) . 6.90 (d, 2H, J:H8§Hz)5656(s IH), 4.48 (s,

E@@@n@?@fﬁ%ﬁphﬁnﬁmwﬁpw@ =hylorphPrdexonapyDrd-(2-(4-

di n- 4-am ne [00114]
I V- (4-netlioxyben2yl)- 'gal)éhporo ff’tly YGth- 4- ami ne (2.3

d00Be8} nifhb Yitle 2ethbowntdowds preparePRemad-(4-dmifo-Bfludr henoxy)-N-
L) I PEA (15 nlL),. and 2- nethoxyet hyl ether
T i ety e ding imine Coemont Bros Ssamp s dheng, 0.1

Trfgxélog %85 a sgfﬁ%to{rpgg?é{éleﬂly@ﬁpk&%%&gce{yigo %ﬁ%teoin tt{))lélpne (%'ompound D

\oif ool 1, 9t13rhindD) ih OHFLRiNE HsindilAe piods@iry B&s%nB@d fr il
was filJtered off. The Et OAc phase was washed with

PrensrationptLpmnendbtFsemplohl . (Tigoerndy proguétrves(tdtuxatedevith

O B PR B S PR BT S Pyt sl 1 vam
EDNESOR) HLYO2 TS Wi GO TR0 &, FHY 8.9,/ 798 @a, 111,/

brown solid. 1H 8.32 (dd, TH,
18.72 2.4t ), AAPY .3 @5, S(H:l), 7281 (dd 2, 9.=29. 6!;831&)050@(& 28, J=9.6

A (HZ ?s éﬁg,ds QH’ %I@ 38754s8§@4,1\§§@sﬁmz(5%; 34MH15+,1|;),.

448(brs 3.74 (s, 3H. O

-(4- Met hoxybenzyl) 6- (4- am no- 2-f | uor ophenoxy) pyri m di
n-4-am ne [00115] A sol ut Exaampie 31

- (4- met hoxybenzyl ) - 6- (2-f or(?_l4 ni t rophenoxy) pyri m di

n' JOY YO
o¥s}

1-(3-Fluoro-4-(2-(4-fluor0phenylamin0)pyrimidin-4—yloxy)phenyl)-3-(2-(4-
fluorophenyl)acetyl)urea
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4-amne (150 ng5 0.41 mol ) in 1:1 MeOH / THF (20 nl)
was treated with amoni umchloride (0.22 g, 4.1 mol),

wW@pes417867 dust (<20 microns, 0.27 g, 4.2 mol )PCITO82005/014120

reaction m xture was stirred at RT for 1 h. An
addi tional portion of zinc dust (150 ng) was added to

Ak m'N{(M}(aﬂdraﬁyeimmummyymﬂué@p\h@ﬁyrlzadefdxﬁitaeat RT
e m Xture

f (?9 h and. heated at 70 OC for_ 20 mn.
m@@l 1) tz\r%&fﬂk‘r& erfvdishlorepyrimudiga iildrish) 1.8, 10.0 mmol), N-(3-

S e AR 85 0 IR AR s o
veard KB CN (100hnLnwas kisatedcht (MNP0} 2 ANAHRMRRRE Ak B6hdeRirated and
vacuo. to give the title conpound (145 , 99% . 1H N
(t%—"\gﬁd}]le ?gramg_nqcbbe(typersﬁtqzﬂ andzsapgaied NaSE-Q+jolBicn, The EtOAc

= H J . = - 6 . 4 dd,
6 g Rl 5. e B sl S
5n PQcups  The dyydedprdduct bras @uriﬁéﬁ lglr Bash%htcmatdshaphyMRifeoh Sadient

uor ophenyl )y acet yl

41,18 (M . D 2-
:P%‘g% 5% g’(a?@%@b;hegb]a;%i tpzléﬂ %(aﬁé%c to gioe dieitly, cofn@Bndnibl g,

Pro e AhniBRaler T NRIPN RS 122 & 178, 563 (i, g 756 1),
el (dd 1110, ) 2l uaAyenss 5% )BI—P}tZ.()P@%TIBié]ﬁn'per ature.

The reaction m xture was shi el ded’from t and
heated to reflux. After 60 m nutes, the m xture was
cooled to roomtenperature and fjltered (Acrodisc,

PTFE 0.2mV) to give a 0.3 Msohution of
2- (4-fluorophenyl)acetyl i an&[]goi n tol uene, which
was used wi thout further ptdtica®ion. E)

| - (4-(6-(4- Met hoxybenzyl am no) pyri mi di n-4-yl oxy)-3-flu
orophenyl)-3-(2- (4-fluprdopheny racetyl)urea [00117] A
sol ution of -(4-nethoxybepzryl 4-am' no- 2-

f1 uor ophenoxy) pyri nmi di n- B afine™(88 ngy, 0.26 mmol) in
THF (2 nmL) was treated with 0.36 M

B) (4- N-Gdrlaphedy(2)(adhiorbph&Rtamitdysyrinidialeene (0. 72
m., 0.126 mol ) and the reaction mXxture was stirred at
RT fo¥loxy)phenyRagefamidec was concentrated in vacuo

[00170] A mixture of N-(4-(2-chloropyrimidin-4-yloxy)-3-fluorophenyl)acetamide
(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 i1 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
compound was concentrated down on silica gel and applied to a silica gel column and
eluted first with EtOAc then with 100:1 MeOH / NH4OH in CH,Cl, to give the title
compound (40 mg, 31%) as a white solid. 'H NMR. (DMSO-ds) 8 10.19 (s, 1H), 9.61
(s, 1H), 8.33 (d, 1H, 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)
m/z 357.13 (M + H)".

2
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and the solid obtained was triturated wth isopropyl
ether to give the title conpound (125 ng, 93% as an

w@bdosmrisse solid. 1H NVR (DMSO-J ) d 11.00 (s,PCHuSH05/014120

10.50 (s, IH), 8.09 (s, IH5 7.85 (br s, 0.5 H), 7.66
(d5 IH5J = 12.6 Hz)5 7.36-7.15 (m 9.5 H)5 6.88 (d,
IH5J = 8.1 Hz)5 5.91 (s, gH_5 4M42 (br S52H)5 3.72
(s, 2H), 3.71 (s, 3H): I\/B(ﬂrﬂz 520.14 (M + H) + N
-(4-(6-(4-N®thoxybenzy|a i rimdin-4-yloxy)-3-fluo
rophenyl) - -(4- fluorop enyl)nalopan1de [00118] The
title conpound was prep réddfr

- (4- met hoxybenzyl )-6-(4 a
2-f | uor ophenoxy) pyri m di ¥ 4- Fnlne ( Conpound C of
Exanpl e 11, 200 ng, 0.59 mmo

LY 4- f4-@eAnﬂhe-ayﬁhmmph¢n&y¢mp¢-ﬂnam;ih@nmpﬁnmﬁmmmehe
anple 1 65 mmol ), TBTU (228 ngy, 0.71

M'ﬁﬁx aggmm (Vl@gf%ﬂﬁ_ro -4o(278- fﬁ?ﬁspthnﬁlamvm)mmghw-

%Weg &%3‘# ‘Héh%%ﬁgfd lﬁﬂmﬁo‘ﬁ, 63\2[ if (@ pfé\gg&hff%bH 2 mL)

puesiHebted abgeﬂhk it Bt The nmmfe WEOGoAY Hﬂ@tta@ Qitht FXON M0 mL),
, 829% as an off-white

the title conpound (250
svzsqes ol Wi TR 0, Sclon 281 préne £ (46505, carepaiatd

9{9015? gée{sﬁ)&gr&ia'_?gr%ghy 102515{751%;}$);j Aﬂ) .f; P?P]Af Q%ez;?ﬂes containing
4|'% EtIN ghve( el fitle bbmﬁouncﬁ(ls ,mg% 48 /(?7-:«1)7; a vﬁu&&oﬁm §Y! Irl)MR((DMso-

(s,

5,90 5 4.42 S,
2%8 94%@((55;}11)9)8 B@ Qd 5 J1:45 (SIHZ-} H?ﬂ-(brlﬁx&ﬁ:ﬁ)l@ﬁ@% (m, 3H), 6.45

\add; 63X '°X¥?1)35§§ o oRRen¥ disiy (2261517
RS R ARCEL S et

iVt £ Bp)Fl uor o- 4- hydroxyphenyl)acetan1de [00119] The
t|tIe conpound was prepared fromthe comercially
avai |l abl e 2- fluoro-4-nitrophenol according the

Oceigégﬂ H‘@@ﬂOmlrwi?émo)wlm@(ié4€geng>§%r]wl)-3-(2-(4-
and aqﬁiowpmsly)géétgsuﬂe% 2.9,

[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 pL, 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
title compound (15 mg, 93%) as a white solid. 'H NMR (DMSO-dg) & 11.06 (s, 1H),
10.56 (s, 1H), 9.68 (s, 1H), 8.39 (d, 1H, J= 5.7 Hz), 7.76 (dd, 1H, J=13.5, 2.1 Hz),
7.43 (br s, 2H), 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(EST") m/z 492.0 (M + H)*.
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36.5 mmmol ) were dissolved in acetic acid (20 nL) and
Pt (150 ng) was then added. The reaction m xture was

wab@kamsender H at nosphere (50 psi) at RT for PAI/0S200%1€14120

preci pitate which forned was coll ected by vacuum
filtration and the filter paper was washed wi th acetic
acid (25 nL). The conbi nedefimgledbe and washi ng was
concentrated in vacuo to give the title conmpound (2.0
g). The solid that remmined on timb fNIter paper was

treated with MeOH4t o _di ssol ‘ e\ﬁfoct amd t he Pt 20
filtered off N 'ﬁjr/a&e WS Jcongentd at & vacuo
and the solidl obt ai gtrlturated with 1:1F

Et OAc/ hexanes™~{200 nL) to give a second crop of the

¢ STl el RS

2.5 Hz), 7.03 (d eﬁg&“ﬁl efiobRd, |H J =
98 (s,

9.3, 9.3 Hz), ES+) mz 170.23 (M +
H) B)
4- (6- Chl oropyri m di n-4-yl oxy) -3-fl l,{ﬁ)_(ophenyl)aceta
|de [00120] A mxtureHof 4 6- d| opﬁri m di ne (

1.50 g, 10.0 mol)
hydroxyphenyl)aeet&}é %F N 1070 mmol ), K2COB
(1.8 g5 13.0 mmmol) (15 rrL) was heated at 70

for ted to i.ts
%SI gi nal (é(ﬂg I &é—ﬂ% a’(%%i ggmﬁl'a Eﬁ%‘z'?%ze%&q#‘wm%
oss1 73 eatedlutontof d;ﬁ@-Z?lémIr@)-ﬂﬁ%l@B%@ﬂﬁldeh?de ((r) 10 g,0.49
product which was collected by vacuumfiltration

FB ek Y OAR QRIDARH banzeneizietiamdne Acddra, 8197 axumol) anfie

BTN, AT PR 5 U s i
tdthperBtufes 1(0‘15 A1 H)he réacfi®n (n@iﬁturé Has éozrrceﬁ{?e(tgd zrzz\xlfz';éué"éﬂd the residue

7.56 (s, |H), 7.37-7.30 (m 2H),
pg(t@gp@(} beﬁvs@elg g?,‘[zlg@b ap/satutdfed aq@pous NaHCO; solution. The organic

?%%F %“ﬁ%g?{hlnfag cg?queXusoﬁXI)ICg)g fscl)llillggrg %Igglgyclh)le% ?\ﬁga§164)
aﬁdl c&&eﬁﬁb’c@@ BY$dcib dThe Bk 92‘()6)®§WHCH %Qtﬁfﬁ%@ YHe) tﬁfeeao%;lﬂaund

de ( 1.0 g, 3.5 nmml) and
woag mg‘gh tbd startingddghgde andabggah@dj 4 d1am1ne was carrled on directly into

the next step.

B) 1-(2-(4-Fluorophenyl)acetyl)-3-(4-((2-(pyridin-2-ylamino)thiazol-5-
yl)methyiamino)phenyl)thiourea
[00174]  4-Fluorophenylacetyl chloride (7.4 pL, 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 resulting
mixture was stitred at ambient temperature for 2 h. The reaction mixture was
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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pressure bottle for 2 h. The m xture was concentrated
in vacuo and the residue partitioned between Et QAc and

wgaaianased aq. NaHCO3 sol ution. The Et OAc phasECTHES2005/014120

separated, washed with brine, dried (MgSO») and
concentrated. Flash chromatography on Si Q2 using first
50% Et QAc i n hexanes then 5% MeOH in CH O 2 as eluents
gave the title conmpound (175 ng, 20% as a brown
solid. 1H NMR (DVSO- 40 d Hxamples3 IH), 8.02 (s, IH),
7.70 (dd, IH J 13.2, 2.2 Hz),, 7.26 (dd, IH J = 8.8,

2.2 Hz), 7.22 (dd, IHF] =8.8, a8 6.89 (br s,
2H), 2.05 (s, 3H): MS(E m 2] 26 .1+ H +. D)
6- (4- Ami no- 2- f | uor ophe yri®i dith- 4-apres [ 00122] A

m xt ure of

- (4- (6- am nopyrijerdrgs | oxy) - 3-fl uorophenyl )acetam d
e ( 175 ng, 0.67 mmol)), AMHA (6 nL), and MeOH (2 nl)
was heated at reflux fr 3 h. The reaction m xture was

cQo , e basic W th agNeois 2CO38, sol uti o
SRR Ry bReE s phe B o gr R pRulhcel hurea,
extracts were dried (MyfREJocRRFideqafeNt rated in vacuo

to give the title conpound (140 ng, 96% as a brown

solid. 1H NW\R (DVMSO-~) d 8.02 (s, IH), 6.89 (dd, IH J

= 9.0, 9.0 Hz), 6.80(br s, 2H 6.4%(dd, IH J =

12.7, 2.8 Hz), 6.35 (dd ,1H, , 2.2 Hz), 5.67

(s, IH, 5.34 (br s, 2H. E)

| - (4-(6- Am nopyri m di n-4-ylQxyY-3-fl uorophenyl ) - 3-(2-(

4- fluorophenyl)acetyl) 00123] The title conpound
was prepared from 6-(4-ani nof{2-
f | uor ophenoxy) pyri m di n- 43 (92 ng, 0.42 mmol) and

0.36 M 2-(4- fluorophenyl)acetyl isocyanate in toluene
(Aonpclf2dFMopé-4miaophendxy)-3liodopgridide45 nmmol ) in THF

TR 1 Atatregy of Freblicant oRbRISKhS (1) 6aH Tmph prepared

f2063- @B 9o RYbARAL! VELalF SN BINHIPERINS00%RE 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
aq. NaHCOj solution (150 mL) and extracted with EtOAc (2 x 100 mL). The
combined extracts were washed with brine, dried (MgSO4) and concentrated in 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-ds) & 8.96 (s, 1H), 8.47 (d, 2H, J=5.5 Hz),
8.44 (dd, 1H, J=2.7,9.2 Hz), 7.49 (dd, 1H, J=8.8, 8.2 Hz), 7.07 (d, 1H, J= 5.5 Hz);
MS(EST"): m/z 361.05 (M + H)".
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vacuumdried to give the title conpound (100 ng, 609% .
A second, slightly less pure crop of the product (45

worenos27B$7 was obt ai ned by extracting the conbi PEHUS2005/014120

filtrates and washing with Et OAc. 1H NWVR (DVMSO-7) d
10.99 (s, IH), 10.50 (s, IH), 8.01 (s, IH, 7.65 (dd,

IH J =12.6, 2.1 Hz), 7.33Fd 2o, 8.1, 6.0 Hz),
7.28 (dd, IH J =8.6, 2.0 Hz 22 (dd, IH J = 8.8,

8.8 Hz), 7.17-7.12 (m 2H), br s, 2H), 5.80 (s,
IH), 3.71 (s, 2H); MS(ESI+) n12 400. 09(M+ H) +.
Exanple 14 iV = NF

-(4-(2-(4- Met hoxybenzyl am Qo)l yrimdin-4-yl oxy)-3-fluo
rophenyl)-iV -(4- fluorophefhyl)nal onani deA)

Dl e pre GO B ARSIV ar ch. 0. 74 g.

001 76§0| ), soRtohwEH
5[ ; ml A solithhy i (C(Z7%Idgd’)i4tsrﬁigblﬁ{méaltm3()@/%@%dlg%@()%g, 0.56

u%@ohetarbeerhar@ylmozla@g,d} 672nmolyrmd)MFx(ﬂ un]é) wastrenel with CsF

d
3065t LSttt BBt sl B R e 9t b a0 g
0056 ol @nd eel Bk nYRPhbaRM g WQ@fdgtmﬁtﬂ% thik YRR b8led,

%lve a mxture of the 2-phenoxy- an

iTBted oy EHrGlorl 1 mb) a@ch@@{b(hmls shaken Mghﬂoﬁﬂly&ﬁﬂ ktiebn filtered

EAGuREOLR 2o Bt ia bR G Sheioell 151 b arEO e e

elasle P
\M?I : léigss f)vleﬁegﬂoﬁflblHﬂeH%Eﬂ %k/%iéﬁ%@p 48 9081(1@%17 gvagwa @Vﬁlﬂl bifne, dried

MgSO1) mdigpncengaitd if ddzquol tbl,gmb 29br8wn2n]2 Te)crude ptddidevas

l?{ﬂzfgéjck @aﬁas?l%ryrgatgggr)ﬁpg}égrgS z)usng)d -2 % Me%I—? / CIZ—I;ZCIle['cZ) )glve a
StniCphrb/BEdaaxy bﬁﬁén%auc‘ﬂwlag Trfez!tt!:‘c‘l) (&?th[b' 1| III&PPE‘FB‘%M }rﬁ}s 81 the

b
di n-2-am ne m xt ur
pregipitated hétdl(ozhlbhd@ dmv:ame t:oldmt&eirigb(ﬁlhﬁﬁdm adhvAghel Qv1ﬁ16Et20 and

44 t hoxyb 0.34 g, 3.4
ﬁ‘ﬁ%‘% ar(%%?‘? s(oéldé m%; %‘%SIZ Ia\f;\n’ﬂgzﬁ W6)(5151Ms) 118 S8.64 (s,
hﬁ R ed@hs &ﬂolﬁ)csfzﬁr(d' D, F0€7 78 U5 € %89 SO 28 (4, 111, 7=
&0 Hz), 7.02-6.95 (m, 1H), 6.24 (d, 1H, J= 17.6 Hz), 5.68 (d, 1H, 11.5 Hz);

MS(ESI"): 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 NaHCOj3 (25 mL) and EtOAc
(20 mL) until homogeneous and the EtOAc phase separated, washed with brine, dried
(MgSOs4) and concentrated. The title compound (190 mg) was obtained as a yellow

oil.
o}
g
N
N
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H20O (100 nL) and extracted wth EtQAc (100 mL). The

organi ¢ phase was washed twi ce each with saturated
wWONade@8786DI ut i on and brine. The organi cs were PET/E82005/014120

(MySO4) and concentrated to give the crude product.

Fl ash chromat ography on SiQ2 using 1- 3 % MeOH in

&ra A- %Etﬁ}dpﬂlm-yﬂﬁy{%gﬂiﬁ){hbﬁwzgnﬁ%g/%o u n;:l (275 ny,

S e yell ow so
30at7s8° 3 Plifonlgfi & ﬂeox(odﬁmtmﬁhemm)e B0 me, 0.30

Zm%l) . 1%@%&@4@0% ) w3 liyggﬁogelq?teg oXengol?omaugdmm-carbon

KPH) mgSf&a i bsing Hy Ifidhn a ButdObdifon 3,
4- Met hoxybenzy If) 4- (4-am no- 2- %oro heﬁoaggfdtomemxme

5 &Pﬁ% &E’ IgRtios epbageiforhé. {The nextonpesifilierad shrobgtaCeletd® byd

f
CBfoch8e 1t Ol o Rl ile compand §50 ms0 £330 9% 1 kv ol H
VIR <
ggﬁ%om % 9. 333 nprg mn(a hl}f—'ﬁcs%%if §64§ﬁm%0§7 0.1
§ (dds 1Hg/ a?s(? riBl7aHZ)96g|66€dﬁﬂé, HﬁeS!ﬁ{Hi)ﬁdﬂri]Qdd =25,
ronat ogr a on i Q2
il n% 280 0o e P bet 5 8L R CRbat gove (e
10 title conmpound (235 ng, 95% as a brown film 1H NWR

DVBO-cfc) d 8.01 (s, IH), 7.65 (br s, 0.5 H), 7.49
r s1-@- smthymy@mmgpylsxy)lwuoﬁlp&%nym- 42H), 6.81
S 39 (br s 05 , 6.31 (br
s "o, 5ﬁ§‘b”§’bﬁ Yf)?ﬁetlr h}"eashbzb“oelblpr@e splt) | 4.24 (br s,

g41791]g 9% s&lﬁﬁoﬁ of |4|‘€)3 etl%rlﬁ};lmﬁﬁ - ﬁ@y)—%&«%%her)zenamme (23 mg,
0 @ﬂmglo i Qﬂzﬁbﬂ hﬂr)zwdsamawd)vmﬂf b BoIdii6 8F 05 WX ¥oludork bHP.(4-
(4-fl uorophenyl ) mal onam de [00127] The
it %@/ﬁﬂ%qmdsmn%eomp 60 (Gdgmpound D of Example 11,0.33 mL,
dY1 ofAndB LAPHMRERANL )vvaé' r&?m ter?%eza%e f0r8 S5ip F]ixﬁjrin}xture

2-fluor ophenox pyri m

Bayg mmbmtrﬂt@bﬂu&h:y kfmmmpénd tBe wsme ORRRAECWREI1 &Sﬁﬁgﬁ%ﬁa /
m gep E&v 0.1 1 mml), TBTU (39
§ 1O B §91g. phhe pyodupt Wﬁ@)tryatg@mt@ aéscduimMe(DH (1 mL)
eﬁfd@cﬁﬁHCF/E d i 0 f .Compound C
BRODSEHCE S0 HAEF el & DRI SRBEBLE By oS e
20 under vacuum to give the tltle compound (15 mg, 36%) as a pale yellow solid. 'H
NMR (DMSO-dy) & 11.04 (s, 1H), 10.57 (s, 1H), 8.41 (s, 1H), 8.26 (d, 1H, J = 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=35.6 Hz), 3.73 (s, 2H), 2.72 (q, 2H, J = 7.6 Hz), 1.23 (t, 3H, J = 7.6 Hz);
MS(ESI): m/z 412.20 (M + H)".

1

(¥

t4

25
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3:1 isopropyl ether / EtQAc to give the title conpound

(35 ng, 61% as an off-white solid. 1HNVR (DMSO-*) d
wageod/aiigbr s, IH), 10.26 (s, IH), 8.15 (s, | HPCTUS2005/014120

(m 3H), 7.61 (m 2H), 7.35-7.25 (m 2H)5 7.15 (dd,

2H, J = 8.8, 8.8 Hz), 6.81-6.73 (m 2H), 6.24 (s, IH),

4.32 (br s, IH), 3.96 (br gank ,3,43:68 (s, IH, 3.48

(s, 2H); MS(ESf) mz 520.14 (

H) +.1-(4-(2-(4- Met hoxypenz Ia“ma)',g)yrl md| n- 4-yl oxy) - 3-
f 1 uor ophenyl ) - 3- ( 2- (4- W/\‘iph\pfny ur ea
[00128] A solution of

JV- (4- met hoxybenzyl ) - 40(4 ami no- 2- F

f | uor ophenoxy) erI <2-am ne (Compound C of Exanple
14, 34 ngy, 0.10 '“mml)[ infTHF ( 1 m) was treated with
0. 36 M 2-(4-fluorg acetyl isocyanate in toluene

(Conpound D of Exanple 11, 0.31 ni, 0.1 1 nmol) and
t he m Xtlude2sA i@ 8-ctliylpirifline4-Y1dxy)-3Htudroph éiiyd)-3as-(4-
concentrated in vacuo_and the solid obtajned was
triturated fiflugrophenyDacetyl)ursps Giflnorenepsic acidmatic and
5 then CH2A 2 to give the title conmpound (32 ng, 62% as
an of f-white solid. 1HNMR (DVMBO */*) d 10.47 (s, IH),
10.26 (s,lH), 8.15 (s, IH), 7. 76 (@I, IH, J = 12.6 Hz),
7.61 (dd, 3H, J 9.1, 5.0 Hz), s, 2H), 7.31- 7.21
(m 3H), 6.81 (s, 3H), 6. ﬁ |432(s I H),
3.96 (s, IH), 3.68 (s, ?}bﬁ/ 4 2H); MS(ESr +)
mz 520.14 (M + H)+. Exan'ple 1

4-(2- Ami d 4- fl h
BT fqm@‘é%&}ﬂmypénTma%yﬁéﬁ%mm%?é?e?ﬁ-&é; ten v

A R %z@%rw%ateer e

1Hese215h ﬁﬁd DRvE&68mBHIhe., 5.8, 32.0enhd8, THIEDA 4Smiyed dntydrous
TFA (1 was heated at 85 OC for 6 h. The TFA was
10 rEl'riE\éBH)mh vies plaeediwadend mtmené‘gn@@bers@nd cepledhéa-70 "C and

Et OAC ted a ion...The
r e DBk e B S e s R B s bRy DG pperiod 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 sodium
hydrogensulfite (16 g) in HO (100 mL) and stirred for 30 min then extracted with
EtOAc. The extract was washed with brine, dried (MgSO,) and concentrated in
vacuo. The product was purified by flash chromatography on SiO; eluting with 0 — 5
% MeOH / CH,Cl, to give the title compound (5.8 g, 78%) as white solid. "H NMR
20 (DMSO-dg) 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).
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concentrated in vacuo. Flash chromat ography on Si Q2
using EtQAc then 1-2 % MeOH in CH2A 2 as el uents gave

w0 b@stiisbe conmpound (12 ng, 63% as an of f - whi PET/E8100%1014120

1HNVR (DMBO-7) d 11.00 (s, IH), 10.51 (s, IH), 8.02
(s, IH 5 7.66 (dd, IH J = 12.6, 2.0 Hz), 7.42-7.31

(B) 2W—Chior%-?o@gyhﬂln-hlﬂ)mmz 23 (t, 2H J = 8.6 Hz),
16 (t, 2H J = Hz), 6.91 (s, 2H)5 3.73 (s, 2H):
k@@t&lh) M%pet@@nlofl(%tp]alerol—b-nodoﬁgya]dpi 2-yl7carbamic acid zert-butyl

kAT IO LSS BRI i

ViEiSe @b&@ﬂfo@tﬁufnr IRelmifcftré b fooled, treated with crushed ice and made
met hox_ybenzgJ ani no) pyri nidi n-4-yl oxy) - 3
la

basw@pﬁé/h PR Tf(ez:r(salpltétbdjpr@pﬁew,sl c)aﬁc@e@/by va@am filtration,

a sim

p‘?]%sc g@wﬁ tgllgegs%}%l Sglgrﬁecgwl a‘?Ppﬁ & ﬂ%e H¥pa Whlte solid. The
aﬂfammg dapdYedi THIOBnd NI L Ficl BOG 1\31 6 gg%rated in

G2 as eluents gave the title conpound
agcamtaogive tigitithe conipound @—V\IE/FQ%’M@ Whltejsolﬂi o NMR (DHISO-dy)

7.70
L4315 155, 575 3 g 56 P Shon . fdaMStast ! s
.3, Hz), 6.45 (d, |H J = 6.1 Hz), 3.73 (s,
Z‘sto&;'g%%?ggp+))mz 400(09 (M + H)+ Exampl e 18 i V;
- (3-Fluoro-4-(2-(2-norphol noet hyl am no) pyri di n- 4-yl oxy
)phenyl)-iV -(4- fl uorophen¥l ) mal or;\l%m de,
hydrochl ori de saltA) A 2

(4-(2-Chl oropyridin-4-yl oxy)- uorophenyl)acet am de
[00131] A mixture of

- (3-fl uoro-4-hydroxyphenyl) cet ani de (Conpound A of
Exanple 13, 1.33 g, 7.87 [), 2-chloro-4-nitro
ryridine (Aldrich, 1.2 ,\z 7 mol ), K2CG8 (1.6 g,
11.8 mmol ), and DMF (25%hlL) "was heated at 100 OC for 9

(9. Rl RS A i vacu0 20
[00182] A mlxture of 4-chloro-3-iodopyridin-2-amine (3.6 g, 14.2 mmol) and 2-
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
the mixture was adjusted to 7.5 with saturated aq. NaHCO; solution. The solid was
collected by vacuum filtration, washed with H,O, sucked partially dry on the funnel.
The partially dried solid was suspended in toluene (150 mL) and the mixture
concentrated in 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)
and stirred at room temperature for 5 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 aq. NaHCO; solution. The EtOAc phase

was separated washed with brine, and then dried (MgSO4). The EtOAc solution was
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Et OAc and saturated NaHCO3 sol ution. The Et OAc phase
was washed with brine, dried (MgS™), and
w@oemwsanmssat ed. Fl ash chromat ography usi ng 30 -BOI/#82005/014120
Et OAc i n hexanes as the eluent gave the title conpound
( 1.6 g, 73% as a pale yellow solid. 1H NVR (DVBO ")

£ Soidod i : 6
kb iy g W B A il
2@thrcbel fikered biff+ ThBsolution was concentrate in vacuo to give the title

I V-(4- _(ﬁ_—Chl oropyridi n-4-yl oxy-1 - oxi de) - 3-f | uorogphenYI 3

) SERROIDA (el %/ﬁ%éﬁ a yellgwqkide " BfNMR (DMSO-ds) 8 8.39 (dd, 1H, J=

A 4- i thrny4- - 35 f henyl '
AP AR ) ik e e rgsel L .

% 81, 8.60Hz)76.80 b, D)8 @HEH, (5G.6k).Was stirred at

RT for 60 h. The m xture was concentrated and the
residue triturated with Et20 (2 x 100 nlL) to give the
title compound (0.89 g, 87%- as a pgle yellow solid.
1H NVMR (DMSO-*) d 10.25 (s, | 34 (d, IH J 7.1
Hz), 7.80 (d, IH J =13.2 Hz 149 (d, IH J =3.3
Hz), 7.33 (d, 2H5J = 4.9 HzY5 7702 (dd, IH J = 7.1,

3.3 Hz)52.06 (s, 3H); mz 295.04 (M- H).CQO
JV- (3- Fl uoro-4-(2-(2-norpholipoet hyl am no) pyri di n- 4-yl
oxy-1 oxi de) phenyl) acetagn -00133] A m xture of

i V- (4-(2-chl oropyridi n-ﬁ-yl oxy- | - oxi de) - 3-

fD)ior oapmzxmo)ﬁaﬁqenmpﬁe?@oss-glmglmﬁﬁnmm |
4- ( 2- am noet | r in ri 169 1.30
NS AU TR N o G AT . SR

S N T R RIS RS ABBH 3145 o
Vfasnreh aCddscSbeBint St of EI&@OE'E%t. M EAgRIRMESME O SS &35 @ld, 11, J

wth H2ZO then with 30 % Me in HO The fractions
vihil @A, TdAtzai H8U(d AEL e 2 Ha).pr &uiide 1 Hwé =& . Ha), 8B 1-7.15 (m, 1H),

rR O T dortsiot T SeR R MBS R 571 @ 1

br+ne.8 1)l £de (AIPOY)= PN HESD, 3 07 @2 g,
title clgir)rpouns (100 ny, 408@MS{PF%%R§%D%;§OQd&g) It(gf'}lo. 22
6.1

(s, IH), 7.84 (d, IH J =
FD/NOZ
(@)
“Y)

HN \N
K
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
Boc,0 (140 mg, 0.64 mmol) and heated at 65 °C for 5 h. The mixture was cooled,
partitioned between EtOAc and saturated aq. NalICOj; solution. The EtOAc phase
was separated, washed with brine, dried (MgSO,) and concentrated in vacuo. The
crude product was purified by flash chromatography on SiO, to give the title
compound (50 mg, 60%) as a yellow solid. 'H NMR (DMSO-dy) & 9.37 (s, 1H), 8.41
-96 -
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Hz), 7.77 (dd, IH J = 13.2, 2.2 Hz), 7.31 (dd, IH J
=8.8, 2.2 Hz), 7.24 (t, IH J 8.8 Hz), 6.41 (m |IH),

wG2m3/1(me7 |H J = 5.5 2.2 Hz), 5.81 (d, |IH BCHU2085/014120
Hz), 3.60- 3.52 (m 4H), 3.31-3.28 (m 2H), 2.38 (t,

2H, J 7.1 Hz), 2.34 (m 4H), 2.06 (s, 3H): MS(ESI+)

E (0 ProR 003 HA B2 ol TAce bRy e B a0 742 ¢

%P?%%%’b}ﬁw‘@f@@i (m% ges 5.6 Hizb, Im@acml.p—acjsdlsalﬂz) 5.82(d,

m xtureé o

1EBJH 1Led blz)-5(32 (@2 1Ho/ 5HAl 7 Hoed H2I(aAtHo MMESH) s 376 4% (M +

%/4; oxi de) phenyl ) acet am de (100 ng, 0.26 mmol), and
)Pphenylphosphine pol ymer supported (1.4 -2.0 nmol/Q)

on pol ystyrene (500 ng) and DMF (2 nL) was stirred

at 135 0C for 15 h. The m xture was filtered to renove

the resin and the resin washethwith W and Et OAc. The
filtrate and washi ngs were conb g and concentrat ed.
b

The crude product was purified” by preparati ve HPLC
(Shi madzu S5 VP-ODS 20 x 100 to give the title
compound (45 ng, 46% as”a I the solid. 1H NI\/R

(DVBO- d6) d 10.33 (s | H) (d, IH J = 6.6 Hz)
7.84 (dd, |H5J 13. orL) ¥ 39-7.31 (m 2H) 6. 52
(s, IH 5 6.10 (s, |5ny (br s, 4H5 3.64 (nb2H)5
3.28 (m 6H)5 2.08 (s, MB(ESI +) mz 375.12 (M +

H)*+. Err-Butyl 4-(4-amino-2- ﬂuorophenoxy)—3 ethylpyr1d1n-2-ylcarbamate
4-(4- Ami no- 2- f | uor ophenoxy é_ 7V- (2- nor phol i noet hyl) p%‘
c[mhl&ﬁ ai m@éltlomnfmé-huw& i fblarq-‘*fl@mqpélsyow)ﬁr%flmlpéﬂ -2-

T PR TR RSB PP ppm 00
(m%) dﬁla)ﬁz@(simg) MrH3 h (Sing iRonyasutbeabatboal Thehiktird Ghs

The reactl% m xture was concentrated on a_rotary

diltepot thrangh £elite randrtbe filttaée ¢opepitatedziadariey i siee theditle

o a oY el ety Sl S Bep-4 55 U o 1,
(éj%ss dﬁg J1526H% 655@1% ﬁfidj '8'6 8451@86%0 (84,8 12)= 2.5, 13.2
Hz), 6.41 (dd, 1H J 2.5,9.4 Hz), 636(d 1H, J = 56Hz) 5.44 (s, 2H), 2.67-2.62

(m, 2H), 1.43 (s, 9H), 1.11 (¢, 3H, J="7.1 Hz); MS(EST"): m/z 348.22 (M + H)".

k

G) tert-Butyl 3-ethyl-4-(2-fluoro-4-(3-(2-(4-
fluorophenyl)acetyl)ureido)phenoxy)pyridin-2-ylcarbamate

[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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6.31 (br S5 IH) 5 3.85 (m 6H), 3.33 (m 6H); MS(ESI )
mz 373.14 (M- H). F)

WO ¢@5H17186T 0- 4- ( 2- ( 2- nor phol i noet hyl am no) pyr i dPCF/US20DHK14120

y) phenyl)-iV - (4-fluorophenyl) ml onani de [00136] The
title conpound was prepared froma m xture of

4so¢1ﬁroa1rﬁf|2 428udrd hﬂg;h:% Xt yanatedn Whene (23

hol i noet hy )pyrl%ﬁlén agn@ne yaﬁ;drggﬂl %r}el(é 2§Laf?oz(1§1m°1) mn
nflF o gamﬁma}mer as Step D of Example 33. MS(ESI) m/z 52731 (M +H)".
3-(4-fl uorophenyl am no) - 3- oxopr opanoi ¢ aci d (Conpound

B of Exanple 1, 10 ng, 0.052 mmol), TBTU (17 ng5 0. 052
mp! ) ,1-A-CEAGRE 3 ey Ip 3Rl iYF 1 8;}1 3 | ar

pr ocedutrze descri bed ¥gr§ tle r(éx rarq#%nigglgyégn‘ghmﬁ

of ExdisirephenyDaeetyhuden, prifidomiacetisagidsalki ed by

t HPLC ( Sh ODS 20 x 100 Th
DAL tysPuia G B R Bavioch e ?‘J’at ed

\glf%)%ﬂm%ﬁﬁce@lggreg k@??ﬂ%lﬁ ng%%\ég R}g, ou nﬂ was

ot b it 0
%} angl sggrea, atsr@oménpp_})a ture fq;@ o hepmxtq;e wag cglqemratecrlpuﬁmcuo

@hd tﬂe'iarocﬂuc% gﬁnm l%y gregéfaﬁ%g IélgﬁCgﬂ%ﬂI&{% to %H;‘)’egthé 91897 cofnpound (5

&1@56$/<mas Ef wmtg?gm ](}%)NM];ED (ENISO%%M de (ss 1H9H0.6 (s, 1H), 7.80 —
Z .

E/[%E@aﬁ of-H3 2733y dth, 1&(@9}%&&9)89&) 6.19 (d, 1H,J=17.1

%43 §?%ﬁﬁ%eﬂﬁ?§%nﬁgm f?oﬁ) 3H, 7= 7.1 Hz); MS(EST): m/z 427.18

8vi(«4Hh1. uor ophenyl ) mal onani de [00137] To a sol ution of
2-fluoro-4-nitro rhenol (Avacado, 1.00 g, 6.37 nmol)
in 4 nL of tetrahydrofuran and 6 nL of nmet hanol at 0 C
was added zinc dust (2.08 ? 3857 <10 mi cron)

fol | owed by anmoni um chl oE {’.1'3 gel 0 g, 31 8 mmol ). The
m xture was stirred at roomten‘parat;ure overni ght. The
het er ogeneaoys _m.xt ure was thin pad
of Celite vvithhanol anE@mer

concentr at ed S F

1—(4-(3-(2—(4-Amin0cyclohex-1-enyl)ethynyl)pyridin-4-yloxy)-3-ﬂu0r0phenyl)-3-
(2-(4-fluorophenyl)acetyl)urea

BocHN O\
OTf

A) 4~(fert-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
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 phenyltrifluoromethanesulfonimide (392 mg, 1.1
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in vacuo to give 4-am no-2-fluorophenol as a brown
solid which was used without further purification (656

worgosa1s$7 [ 00138] PCT/US2005/014120
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3- (4- Fl uor ophenyl am no) - 3- oxopr opanoi ¢ aci d (Conpound
B of Exanple | 5 197 mg, 1.00 mmol ) was dissolved in

B} R PRI 5 ity T P WA AR wad ol

was a ution was coo

4W1oﬁlﬂ‘sa’t@raﬂad dql N@Tﬁphﬂmﬁxbn @Btep vAﬂoEtca«a reakieed®ith 1@ % Ng,CO3
mol ) was added_fol | owed

t?@ﬁiqsm dizesl MeSP9 294 poncefraied Hwagﬁ?m%ﬁ 3R BFAduR was purified

AL SR ARROSNRL A LR RBLGR ¢ oA R TR b v e
aftk Waspouhe (1 S k! 96 s o Wiite $otiap € HaYMIRe(DFMIB 625 5Ié%e(s, 1H),
reacti on m xture was concentrated to renove net | ene

chb@fs, dH).an8P (galB). 2e8s2 28 dad 3H), H22di- 39 a2y h§7~1 63 (m, 1H),

Filtration and trituration with water gave
ﬁh‘ggtjsrg;ﬁé conpound (211 nmy, 69% as a white solid. 1H

NVR (CD3OD) d 7.61-7.57 (m 2H), 7.51 (dd, IH J = 13,
2.5 Hz), 7.08-6.99 (m 3H)5 6.88 (t, IH J 9.4 Hz),
3.51 (s, 2H); MB(ESI Prei~z 367.44 (M+ H)+. B)

I V1- (3-Fl uoro-4-(pyridin-4- y) phenyl)-iV
3-(4-fluoropheiiyl)ml onam o0& 1Q Sp]

1- ( 3- Fl uor o- 4- hydr oxyphenyl ) -i V
3-(4- quorophenyI)maI onam de (31 ng \O 10 mmol ),

cop per(li& acetate mgl 1),
X i di et Wb@w(%wﬁtrynafélwlf y@sthwgyl)cyct@%ﬁzpyylc%m@mate

RSN A e+ s PR e Ba Ry B B ol Pr o551 ©
rtﬁhhwo%@heﬁllamfdn% (80 mghbHoandos e@h&@iyls-ﬂﬂf@acéﬁr%% (P38 pL, 0.98

was stirred at 120 C for 5 h. The reaction m xture was
finnod) BN (rcBuyh) sid TR (Yeil)is amepcton feskhaavpurgedwiillargon

tat After .co rati t he..cr wa
S o i g RS v, 0 bl it P22 i 024
GRARHNTIRLELA LA SRRy %aﬂﬁirt@ﬁ@ ko@R ferhit@athRsal b5 Bin, and then
aquedus sol ution was made basic with saturated NaHCO 3
sbluted with EBOAL)50 Mg, waphedwsthsotumteda. W14 sOéuit(mohnd brine,
V\Ar}et& (E/}g(go(ﬁ) S.I%d z:(on]égyr_gtef zrlladvatczqg The crude product was purified by flash
chromatography on SiO, eluting with 0 -25 % EtOAc / hexanes to give the title
compound (116 mg, 81%) as a yellow solid. "H NMR (DMS0-ds) & 6.06 (s, 1H),
4.50 (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 O\
AS

(8)} tert-Butyl 4-ethynylcyclohex-3-enylcarbamate

[00190] A solution of tert-butyl 4-(2-(trimethylsilyl)ethynyl)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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conmbi ned organic extracts were dried over anhydrous
Na2SO4 and concentrated in vacuo. The product was

wo e@watede th 4N HO i n di oxane and concent r at BCT/US2005/014120

Lyophilization with water gave the title conpound (8

ng, 21% as a yellow solid. 1H NMR (CD3OD) d 8.31 (d,

2dtred a5 °E BEUO fin? A pe btk vad triatd@vwiih s26AN4ED

TORSS LS (e ohy e 3R R e kg with b N 0s (25 ml) and
SxGa¢led with.e®ier( The 2fHer dxtracBwas Wadhed 6vi865 ¢elNa(ABY antl brine, dried

Eﬁ}d@%}%g%ﬁ@r’ysﬁrﬁ& z(izsﬁacgtmo; gi'\\/es gh%%tre)co%pzourslg ?832 1}1g,( 9'\61‘_%) as a
Uedork 22 e I - | I -
SR O e B

uor ophenyl
(1001287 (& 1H, ¥t=tt &3 ¢z) 2. 36201600 H)e2 (8- 102D(g) 2N d.72 — 1.51 (m,
2-fluorg-4-nitrophenol (Al drich, 1.24 g, 7.78 mmol,
11D, 4% 5 #BeOH (100 m) were stirred under a H2
at nosphere at 50 psi at roomtenperature. The reaction

m xture was filtered through celite and the filtrate

concentrated in vacuo to afford the it | BOgONMpound
(1.00 g, 100%, as a 5¢ ed wi t hout
further purification. \ 8.57 (s, IH,

6.46-6.47 (m IH), 6.33-6.4&(m |H), 6.19-6.21 (m
IH), 4.79 (s, 2H); MS(ESI+) ni X8 (M+ H) +. B)
4- (2-Chl oropyridi n-4-yl oxy) - 3-f obenzenam ne
[00141] Sodi um hydride (60% O0.10d g, 2.60 mmol, 1.1

S | ution.of 2-fl uoro:4-am nophenol
08 30 g EEH AR ClugradpipoRapexy Brgidia W AR e ey clobex-
t enperniyi@damatde reaction mixture was stirred for
30 mnutes. 2-Chloro-4- nitropyridine (Aldrich, 0.374

JOoi3e Arolytion.cd £@-finam-hdiephemoy)-Reodemridirer(Compound A
i t to 90 .0C.f 1 T ' ]
RefaBiens 10 Beet bguran ant drber dediverltGelehnaw i (0
W R BehoRAHSARSIDRCT R b #{hLQ Q;ghg%gtea HPELRA2WAL  hind the

ethyl acetat'e (3 x 70 nL). nbi ned organic
alegrsaat by weremagdrepurget Thd Ssfotaen whs ©kated with

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. NaHCOj3 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 gel eluting with 0-40 % EtOAc / hexanes
to give the title compound (124 mg, 76%) as a yellow solid. "H NMR (DMSO-dy) &
8.68 (s, 1H), 8.51 (d, 1H, J=5.6 Hz), 8.43 (dd, 1H, J=2.5,10. 7 Hz), 8.15 (d, 1H, J
=9.2 Hz), 7.49 (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);
MS(EST): m/z 45427 (M + H)".
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solution (3 x 70 nL), dried over Na2SO4, filtered and
the filtrate concentrated in vacuo to afford the title

w@oovpouise7 (0. 430 g, 76% which was used w t houpCT/us100&014120

purification. 1H NWR (DVSO-*) d 8.27 (d, IH5J = 5.7
Hz)5 6.90-7.04 (m 3H)5 6.42-6.54 (m 2H) 5.54 (s,
2H); MS(ESI+) mz 239 (M+ H+; HRMVS ESL”j,-) cal cd.:
239. 0387, found: BBENQ (@)

V1- (4-(2-Chl oropyridin | oxy) - 3- pophenyl ) -
Lr3-(4- fluoropkenyl mals 'd\e [ 0914

Di i sopropyl et hyl am ne (0.091 525 mmol, 2.5 eq)
was added to a sol ution of
4- (2-chl oropyridi n-4-yl oxy) - 3-f
g, 0.21 mmol, 1.0 eq)5

FE) 4- et BupheRH 4 M-amin G2 dhowopherosyipyaidin-3 Conpound

B of | | . 041 0. 21 [, 1.0 , d
PyBr o eyclobod snfiarbital og i n God 2 (1.0
r{bbw’&g atO A%xﬁla%fE&ﬁsﬁegpg.(gl(ﬁzt&ﬁow.mpﬁewywm-

t'enpe ure and stirre 0 h. The redaction m xture
wagtiyneh clubrheni3tdnykathanste l 1@gog Al Na©l), soh pbivdes, ~aAdmesh

th ' d with . .Th

(350 Mena Tormam Mot B5b ez et Bl SR B b nH Ol L)

f4 il ] t ' .

ORENCELR08s hifed a1 (0D SEIoF ROERAER (R0 hRHEGHR AIERA through

cﬁwpaﬂﬁt@nﬁm@pﬁmg(m,wa’sﬁmaﬁw caR8nho fitesh madke basingp pH 8
1 ethyl acetate / hex,ane)rgto,afford the title

3/ .
cith sriwatedaao88HG Os saltfions The grxiuge WatRiRClediBseash §OAC

el ittt ok 2555 8 by 105 mo
2khich wva disedl WBhdutanyHrthe Bpaifidasion 2 MS (ENB) E8E-4R4 27 M 1 &1) .
(M+ H+; HRMS (ESI+) calcd.: 418.0770, found:

418. 0767. Exanple 21
| - (4-(2-Chloropyridin-4-yl oxy) - 3-fl uogophenyl )-3-(2-(4

- fluoroph N acetyl)thi olirgafHQ0a N
4- Fl uor oph%ﬁ%ﬂ a chl ori de rhiu\cﬂw/, 7{}/@@ 0. 525
nol , 2.5 eq) o © 0 F

N

obenzenam ne (0.050

F) tert-Butyl 4-(2-(4-(2-fluoro-4-(3-(2-(4-
fluorophenyl)acetyl)ureido)phenoxy)pyridin-3-yl)ethynyl)cyclohex-3-
enylcarbamate

[00193] A solution of tert-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

(Compound D of Example 11, 0.8 mL, 0.24 mmol) and the mixture stirred at rt for 1

h. The solvents were evaporated under vacuum 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-d) & 11.03 (s, 1H),

10.57 (s, 1H), 8.57 (s, 1H), 8.36 (d, 1H, J = 5.7 Hz), 7.78 (dd, 1H, J = 1.8, 13.1 Hz),
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was added to a solution of sodiumthiocyanate (0.056
g, 0.695 mmol, 3.3 eq) in ethyl acetate (2.0 nL) at

WO o@siiiBeper at ure and the reacti on m xture wasPGIL/U$20881014120

10

15

20

for 1.5 h to afford a solution of
2- (4-fluorophenyl)ethanoyl isothiocyanate (0.263 M. A

ut | = 8.6, 8,6 Hz), 6.85 (d, 1H, J = 8. 6.70 (d,
??3(12- Z%ch{r}%g)}}h 7d|16n§dﬁ13 gﬁlb‘)f(y)g %-gf? ucz)%’oben(zenamjne8 % I(SI.ZE)’SOF/ (
g.H,0.=23. 7D\ 6.13 —06.e})jm,i FH)CHIEI(s, H)03.61)- i (added2.38 —2.27
dropwi se to the 2-(4-fl uoraophenyl)e nay.

o hobghn A Gore: b atd 2 o HaboT o 74 A, had (5, 9K
i ature for 12 h. The reaction

Snéggt%gg’%géﬁgﬂﬂéﬁﬁnﬁged in vacuo and the resulting

resi due was purified by silica gel flash

chr omat ogr aph Merck, 40-63 nmM 230-240 mesh, el uting
B0 hekﬁﬁ@/‘f)zeéhémlﬁ‘t“é@h’hé’}'1tQB‘YBF?IB’MDPW@dP}‘t‘TY@XY)-Z”-

o150 e Bn iS5 P B g Bl Ry R gl due
0043 33 doMtidntdf, refr- MRyl 4-@2 4 1d0-4-B-@4(4t s, 2H);

(ESI+) mz 434 (M+ H)+ HRVE (ESI+) cal cd. :
AwrogwnyDdcstyhureiddnhamay)pyrsianyhethynyl)cyclohex-3-enylcarbamate

b P AR RO it Tl PRl e
Asi24 AN 9Bk BaeAhOX YD he3n e mep Ry aarduraire.s h then at

[00144] Di-tert-butyl dicarbonate (0.920 g, 4.22 mmol, .
at ®rddf). Thasniztidewas eoncesipted pader ghcuum without any heating to give the

oo L sl HEPG RIS 541 g5 e 1)
t | i< N . LT3, ( | ) e T , 3

A MRS ) S S

f(dd, 1H, h= 1Z1¥e210d4g) V.66 1B & {ray BIwds3 Sodd) Bl £081600imH2), 7.19—

ki Goc o Gl T <EE S 1A G, 3 85 Red aogas 260,
1 3RS (R MBS 16 Lo O U6 i R P66 (.
PLHD); MSK@ESBY: iz 506a2gM +fH)ash chr omat ogr aphy ( Mer ck,

40-63 mM 230-

Example 36
H,N
PSR RAS!
(0] 0]

0 F
X

X

P

1-(4-(3-(3~(3-(Aminomethyl)azetidin-1-yl)prop-1-ynyl)pyridin-4-yloxy)-3-
fluorophenyl)-3-(2-(4-fluorophenylacetylurea, trihydrochloride salt
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240 mesh, eluting 4:1 hexane/ ethyl acetate) to afford
the title conpound (0.270 g, 85% . 1HNWR (DMSO- ") d

w@285487886 (m I H), 7.55-7.57 (m |H), 7.45-7.B6I/(83005/014120

10

15

20

IH, 7.21-7.24 (m IH, 6.96-6.97 (m 2H), 1.40 (s,
9H); MS(ESI+) mlz 339 (M+ H+; HRMS (ESI+) calcd.:

339. 0912, found: 339.0915. NHBoc. B) no,

ten-Butyl - 4- (2- (benzyl,amo) pyr] ~4- onxy) 3-fluoroph
enylcarbanate [00145])te -t-B
4- (2-chl oropyri di n-4-

-fl uor ophenyl car bamat e
(0. 100 g, 0.295 muol, It was added to a degassed
sol ution of dppf.Pdd 2 ( Scientific, 0.011 g,
0.0148 mmol, 0.05 eq), dppf>(0.012 g, 0.022 Mo

0. 075 eq), and NaO -Bu (0.040 g, 0.414 mmopl, 1. 4 eq)
iA) to|3u(én(6-lauomérmltreprbwmyéldleéﬁl}nr@mmnﬂoolo45 L,

G R of L o A R b1 TR ne

hyr EXBG: gfe%%cﬁocpﬂlgm) ’83 %{rﬁol?"eb':r %ﬁ’%@l@olﬁ& (A@RIBh, 145 pL, 2.50 mmol),

tenmperaturé, quénched w and the sol ution
BUN (i@l and ardhyCHas a‘HPe,(mpwmglcgamé bcfoaabmmve/arg@mgaamecand

?ﬂrxqtar@%c@tﬂ?h ﬁﬁﬁﬂ’f@g %33 @%M@#QEQW g%gcg @‘55 Hmol). The
é‘gvag\ﬁg‘atﬁf‘:{t (t%;‘lsﬁg\&t%ér St oh%ﬁn&%hetfelf&sm min, cooled to rt and

chr omat ogr ap 230- 240 mesh, eluting
Ztﬂlltddam&nEtOAceQSyth)aﬁmi Hi@ I2(I mL}af Tl BtQAephdst iveas washed with

?‘g"ggrlo iy rfgﬁg 3%12357)1 (g@%@mﬁi—ﬁm@m{@é@d{;m 3% dTl%q_ﬁgr%de regsPdue was
EP% % b? %agﬂ?lgﬁ&gg%gﬁg ﬁg{h(cg‘gell ﬁ'ﬁ'}ng (23 3]3@1 1\}?%@;@ é @HZCU'Q) give

(the d&¥d pMALES RS MWz 7790 a§ Mpaleyellowishi. ( ’EE’BNMRQBMSD-dg) 8
410. 1880, found: 410.18

B.6A(SARH 8-49-() %répfﬁe@ﬁ%}p)g‘}}\ldéelﬂ 24 TR0 didi H2) 8 ddfi(del H, J

(1%&% gls?r@: q§ ggl ?ﬁ%%)o%@ggd’*fﬁyﬁf %Slggﬁc‘g 40”(t dirpXang 1y, 4.8

t@rigntyll Hy); MSSESF) m/z 289 13 M+ H)".
4-12-(benzyl am no) pyri di n- 4-yl oxy) - 3-f | uor ophenyl car ba

mate (0.020 g,

!3

BocHN
¢ T
N 0
~

B) tert-Butyl (1-(3-(4-(2-fluoro-4-nitrophenoxy)pyridin-3-yl)prop-2-
ynyl)azetidin-3-yl)methylcarbamate

[00196] A solution of 3~(4-(2-fluoro-4-nitrophenoxy)pyridin-3 -yl)prop-2-yn-1-ol

(43 mg, 0.15 mmol) and DIPEA (45 uL, 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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0.0489 mnol, 1.0 eq) and the reaction m xture was
stirred at roomtenperature for 12 h. The reaction
wWOorRoosa1wemas concentrated in vacuo to afford tPer/Us100&014120
conmpound (0.017 g, 100% a solid that was used w t hout
further purification. I\/S(ESI+) mz 310 (M+ H)+; HRMS

+ ” l.cd. : 310 1356,
SRR e S eyt (0 ke dug A e
'0 7'8 ﬁm(d}) arfd stigve@RbR A 2 h.ehe reaslislemi:@0k4¥ds partitioned between

Di i sopropyl ethylanm ne (0.014 nL, 0.081 mvl, 3.5 eqQ)
Wit ® Axcndatugated agp NaH: golution and the EtOAc phase separated, washed

‘(}%ﬁrg{}ﬂ? @r}(f(%@r[%é@:) a.g(gg(%%)éx&atecbgqgv%% p¥flé gefﬂ%g V\%?"purlﬁed by

idsh chfdﬁ%@@wydlmog @Duu%% N4 OT-6 98 MUCGH aorgc(chammta the title
B of Exanple 1, 005 3 mol, 1.0 eq and

RyBrmind (B0m8, %anmlmis 9111 B NgR (DM } $8(7415,0H), 8.51

et é?é?éHa}a% W oM 7 AR U el 253

V*Hff LORGERLY, aloodq ] 11, ‘!}ac'éq Bdeishe:, f1ﬁstM§6 \Pm mg bEyl 3.24-

feverse phase HPLC chronsf ography ( YMOODS

S O (18 025))6.0M8.9&(rut 7H)g 2 20- D@T;/ﬁm@}é)oa§7m_(m 1R, 1.33 (S OH);
0. 1% F 30
Ol o2 e B B R e ARRLBREL B, ffrgct i ons

aqueous NaHCO3 solution and the m xture extracted with
CHA 3 (3 x 10 nlL). The conbi ned organi c extracts were
dried (Na2SO4), fi |Boeh and concentrated in vacuo to
afford the title conpound (0.0025 g, 45% as a solid.

MS(ESI +) mz 489 (M+ H) £\ HRVS(ESI cahged. : 489. 1738,
found: 489.1743. Exanpl eNg3

| - (3-Fluoro-4-(pyridin-4-yl oxy)8 )-3-(2-(4-fluorop
henyl ) acetyl)urea A)
3- Fl uoro-4- (pyridin-4-yl ox\) am ne [00148]

Pot assi um hydride (30% 0.520(lg, B.90 mol, 3.0 eq)
was added to a sol ution of 2-fTworo- 4 am nophenol

(Conpound A of Exanple 20, 0.254 g,
O tert-Butyl (1-(3-(4- 4-amino-2- ﬂuorophenoxy)pyr1d1n-3-yl)prop-2—

ynyl)azetidin-3-yl)methylcarbamate
[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
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,CI (96 mg, 1.82 mmol). The product was used in
subsequent reactions without any purification. MS(ESTY: m/z 371.24 (100), [(M-
C4Ho)™; m/z 427.27 (25), M + H)".
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30

mmol, 1.5 eq) in DMF (5.0 nL) at roomtenperature and
the reaction m xture was stirred for 15 m nutes.

wa 20801867 pyri dine (Aldrich , 0.200 g, 1.30 mpCT/U$2005/014120

eq) was added and the reaction m xture was heated to
150 OC for 2 h. The reaction m xture was cooled to

BE ut fegrBubl P ARRRER I Be ace (37 50 m). The
Conb' ?ﬁgrdifhgﬁ &ce@ﬂ?ﬂﬁmmﬁy siden-3Wljptop - ?ﬁbtlﬁﬂldﬁdmé-

) follo by 10% aqueous LiC
rrL) 'y’l)meﬂlyrltm‘bemaMganl c extracts were dried (Na

b LSy a0 SRS AL LD PR 031 A
- -3k .059
Eg)lr%pgen}%yf 1d1?c1"9 yl)grﬁ?QZ %IYylﬁ.%et{d’ﬁl 23 F}I})Tbm?\t;%(flggb%n&% (gsr%;éo
Mol Bind a HRI\M(SEﬁltw)l of a+(éd1u0r®&k5n§d)awtyl Foetate 20 leepes.

(&ngp@]qjd? gf EX%IBQIH 13 3% nyf (S)x]yl) fBﬂ‘é’WP)th%safff PO B8 SteB D of
g%g%bﬂeas%%iga\)ékg@ fitlk Q%Qéiﬂdm sla\/\ﬁlﬁltecébﬁﬂf(Q@n{gOSQ%? B NMR

ded to a solution of 4-
tmswbzg)rafi noze(synﬂggmocﬁr& (el HDAB @Bi(s,H )OS 394d ], J5= 5.6 Hz), 7.78

hitel, d edlzﬁia?ﬁ,lz”@&?'v%%ﬂé,%@ac%aéwﬁiﬁ?iﬂ?\? LR ER - o7

kl@n’@ ésu(ﬁgr@ohﬁlhe reac%fgnﬁg(ug IJLIP §4g((sf fgergggmm 2H), 3.07-
A @disD, 2.PTER. 95 @RIAH)ands te3 ¥ @s,WH)ahB2 (s, 9H); MS(ESI): m/z

2-(4- 1 udro henyl )acetyl i socyanate solution (0.36 M
©60§36/fM +6D)27 mmol, 1.1 eq) was added to a sol ution of
3-fl uoro-4- (pyr| d| n-4-yl oxy) benzenani ne (0.050 g,
0245 mmol, 1.0 eq) in CH2A 2 (2.0 nL) at room

TP € r1ad4u3E(3- (it(gmﬁaﬁietm)a&bﬁamrBympﬁolswnybpynmmwmxy)-s-
terrpera ure for 1 %#(;nched wi th saturated aqﬁ H
NaC sthimropb«myé)a&a% ranheayDaestliumeactr tydypehioride salt
Xoa0 rgani c extracts were
355133?( ’é@f?’l (TT:Z uoﬁﬁ%' _@1' ntgr ated in vacuo.
EEE) ngx%h %e%%ra@&ﬂ)bﬁén%%g?ﬁl&hl}?l@prgﬁﬁ -Jdy@abetidin-3-

t ogr aphy (Merck, 230- 240 nesh, el ut| dg
0 et Girbimatekid Big, @ 63%1ﬂmlhwwélswlmdemé‘dﬂq53 {FgmL) and’treated

(vgltlg)"f‘lgA%O.SA'mlﬁ anadsthéa mslgtllﬂedstlrrleﬁl a’t\"r\{)%ng %%iat&re‘%oflil.s 96 1R
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 HC1 / ether stirred for 5 min and concentrated in vacuo to give the title
compound (9 mg, 45%) as a white solid. 'H NMR (DMSO-dy) 6 11.07 (s, 1H), 10.06
(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, 2H), 6.92 d, 14, 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)".

[00200] Examples 37-40 were prepared in a similar manner to that which is

described in Example 36.
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10

15

IH), 10.60 (s, IH), 8.47 (s, 2H), 7.77-7.80 (m IH)
6.92-7.48 (m 8H), 3.75 (s, 2H); MS(ESI+) nfz 384 (M-

woRes/1HRVE( ESf ) cal cd.: 384. 1160, found: 384.RAHVS2005/014120

Exanpl e 24

| - (4-(2- Am nopyri di n-4-yl oxy) - 3- quorophenyI) 3-(2-(4-
f1 uorophenyl)acetyl)urea fikam mple

4- (4- Am no- 2- fIuorophenoxy)-lv-benzylpyrld|n 2-am ne

[ 00150] BenzyLéE:ne (9.1 n, 83.8 nnDI 20 eq) was

added to 4-(2- Ioropygldln- H
4-yl oxy) - 3-fl benzenawm

o Exanpl e
20, 1.0 g, 4.1%Nmol, 1.0 , p r (O 266 g,
4,19 mol, 1.0 andO 00: (0.578 g, .

eq) in a sealed t the reaction n1xture mas

heated to 160 OC for The reaction m xture was

cool ed to room tenper Lt e and quenched with

sat ur at edaqueous NaCl sol ution. The sol ution was

eX{4-@c3e@- Mn‘ixfba@&ﬂlih-B?Epﬁd[ﬁl-@iyﬂpiﬁﬂlmibloﬂymé -fluorophenyl)-3-
conblned organi c extracts dried (Na2S filtered and

concent r at é@-@riluarepbenyflacetyBuren &r %@roﬁh}qﬂqeé& thy

at | £ (YMC C18 ODS-A SI O 50
Ly Mﬁ%ﬁﬁ*f%&%@g?@%qu ous MeOH with 0. 1% TFA
30 mnute gradient) and the appropriate fracti ons were
concentrated in vacuo. The concentrate was neutralized

with saturated aqueous Nals@mped®i on and extracted
with CH2A 2 (3 ¥ 100 nl). The conbi ned organic

extracts were ed (Na2SO ), flltered and

concentr at ed qi ;}cuo tQ a for titl conpound
(0.675 g, 52% a solid i .78-7.80
(m IH, 7.28-7. 30 (n] 5 N 8036 90

6.52-6.55 (m 2HNg6. 1 6. 20 (n1 I H), 5 87-5.88 (m
IH), 4.40 (s, 2H); +) mz 310 (M+ H)+;

HRVS( ESI +) cal cd.: 31
4- (4- Ami no- 2-f | uor oph
Pal | adi um hydr oxi de on car bon 10% 0. 050 q was

add3dFlueroxd-€b(3(piperagin-1-y)prop-1-ynyl)pyridin-4-yloxy)phenyl)-3-(2-(4-

(04543 P RRBPRRE Nt RGO o

[00202] 'HNMR (DMSO-ds) 8 11.07 (s, 1H), 10.63 (s, 1H), 9.4 (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
(br s, 4H), 2.49 (br s, 4H); MS(EST"): m/z 506.23 (M + H)".

56, found: 310.1360. B)
y) pyridm 2-am ne [00151]
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20

in 5% HCO2H MeOH (10 nlL) under a bl anket of hydrogen
(froma balloon) at roomtenperature. The reaction

worRoosarsenas stirred at roomtenperature for 12CTPS2005/014120

filtered through Celite and the filtrate concentrated
in vacuo. The residue was purified by reverse phase
preparative HPLC (YMC ODS4Aasighe3d30 X 500 mm, 10-90%
aqueous MeCH vvlth 0.1% TFA, 30 minute gradient) and
the appropriateMeactions were concentrated in vacuo.
The concentrat Mas neutrali zed W|th sat urat ed aqueous
NaHCO3 sol uti o dthe:m tur extracted with
CHA 3 (3 x 35 The cg ed rg ni c racts were
dried (I\IaZSO4) flltere corm:emorat Q_vacuo to
afford the title>gQnpo d(O 045 g, 26% as & solid.

1H NVR (CD3OD) d 7. 06783 (m IH), 6.77-6.82 (m |H),
6.38-6.47 (m 2H), 6.09-4.11 (m IH), 5.83-5.84 (m

IH); MS(ESI+) mz 220 H)+ HRVS( ESI +) cal cd.

220. 0886, found: 220, 0877.

| (4 G-8 'NTAHHWPIPGTIQMI?’F)@X%-lmmr@gmér}glwyy)@ {laoxophenyl)-

fl h I

2 (4 7 uor SRR G et Naten, wivdrasiloridesnly

Foe03l e HHNMRQ@MS@QQ) ShHi 07”@5 191) 113)762'@011&) 3.8 @NHBHS (d,
added to a solution of 4-(4-am no-2-

flﬁdr-oéﬂé‘ﬂi@)&)?bﬁ REDnL.80 g, nH, {6 221257 He), 7ot ﬂ?rﬁB (m 4H),

Pt T G 2Bt B T L ARl PP RSB S e 3% - 5.0

t(ﬁl”QHD a.3u1 € 33n¢nd hem ﬁ@ﬁ@%f(ﬁ{ 9@1)' 211&@9”1% (od,P81), 1.99 -1.88 (m,
resi due was purlfle silica gel
@H)oWE@FkWySQ%wMJgHD .40- 63MM| 230 240 mesh, 1:1

et hyl acetate/hexane) to afford the title conpound

(0.025 g, 64% as a solid. 1H NWVR (CD3OD) d 7.62-7.67

oH) . 7.23-7.29 2 12 2
e(s.mgs H)99 (m 2H5 (6m12 gk?‘ﬁz’("?r%z‘qw 5(?86H) 87 (m

IH 5 3.61 (s5 2HNH2 MS(ESI +) m z 399 (M- H) +;
HRVB(ES| +) cal £d{: 399.1269, fipungt 399.1269. [00153]

Al ternatively, anpl e’ he
fol |l owi ng mannef:

O 0}
O F

(£)-1-(4-(3-(3-(3-Aminopyrrolidin-1-yl)prop-1-ynyl)pyridin-4-yloxy)-3-
flaorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea, trihydrochloride salt
[00204] 'HNMR (DMSO-dg) 5 11.08 (s, 1H), 10.65 (s, 1H), 8.96 (s, 1H), 8.54 (d,
1H, J=6.1 Hz), 7.83 (d, 1H, 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)".
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A') 4-Chl oropi col mam de [ 00154] A heterogeneous
m xture of 4-chloropicolinic acid (TCl Anerica, 5.4 g,

w@20021mm801 , 1.0 eq) and thionyl chloride (30 MQT/ve2085/014120

10

15

20

heated at 80 OC for 2h. The reaction m xture was
cooled to roon1tenperature and concentrated in vacuo.

The residue was treated wg g fk fyrmoni a in MeOH
solution (7N, 45 nL) in an |c bath and the reaction
m xture was Nred for 15 minutes. The ice bath was
t hen renoved and thg,reaction was marned to room
tenperature an thén stlrred fo . The reactlon
m xture was congenir at edr acu o

purified by recr aII|zat fro

product (5.14 g,
8.61-8.63 (m I|H),

6% as.a |d O1H QIVR (DI

21m 8.03-8.04 (m IH),

7.76-7.83 (m 2H); nriz 157 (M+ H+.B")

4- (4- Am no- 2- f | uor ophenoxy) pi col i nam de [00155] A

sol ution of 4-am no-2-fI'NOorophenol (Conpound A of
Ie 20, 0.81

ms aoch Gl K3 BARSS bUBrosb i R B0 iy Ly rotidin 4 Dprop-
it ur & PR i SRR BRAIES QR MGt BRE Bea,

g, 6.4 mol, 1.0 eq) washphdehlonidd shlie reacti on
m xture was heated to 110 OC for 8 h. The reaction was
cooled to roomtenperature and the reaction m xture

gquenched with vvaterﬁhe resul ti ng heterogeneous

solution was filter\ed /and the solid material was
washed with water. Hesoldd was triturated with a
smal | amount of MeOH f wed by Et20 éhe solid was
filtered and dried in oto a {\Ierroduct (
1.3 g, 82% asasolid.NlHNl\/R( d6) d 8.49-8.50
(m IH, 8.12 (br s, IH .71 @brs, IH), 7.35-7.36
(m IH, 7.14-7.16 (m 1THXZ.

6.44-6.47 (m 2H), 5.53 (s,
H+ C) L N

| - (4-(2-Carbanoyl pyri di n-4-yl oxy) - 3-fl uorophenyl)-3-(2
-A¥- (3R,4R)-1-(3-(4-(2-Fluoro-4-nitrophenoxy)pyridin-3-yl)prop-2-ynyl)-4-

(pyrrolidin-1-yl)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 uL, 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) 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 EtOAc and saturated aq. NaHCO; solution
and the EtOAc phase separated, washed with brine, dried (MgSO4) 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. 'HNMR (DMSO-dy) & 8.72 (s, 1H), 8.54 (d, 1H, J=5.6 Hz), 8.40 (dd, 1H, J=
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fl uorophenyl )acetyl )urea [00156] A sol ution of
2- (4-fluorophenyl)acetyl isocyanate (Conpound D of

wEx@splBe11l 0.29 Min toluene, 54.9 ni, 15.9 nPol/pSR0014120

eq) was added to 4-(4-
am no- 2-f | uor ophenoxy) pi col i nam de (1. 86 g, 7.53 mmol,

iﬂg ?ﬁé{@g%ié? %A%%Mﬁ sgi rr ed !’811{%[77961“53(%{}@ J=36

R 990 3t yHF AAS4, qo(@ﬁ 05}1@@9243@4\(&&;1191)6{3154 (dweH) 3.59-
resi due redissol'ved in The organic |la
BedH(ed OviitDh3 éé{3dl58(lﬁedl‘ﬁq2lé‘8@s75hmﬂ‘l)t he0gs é*H) £.70-1.59

LS, o ORI EcToue waspuri 11 e by

silica gel chromatography (eluting 1/3 hexane/ Et OAc,
then to elute product 5% MeOH in CHO 3), and the

appropriate fracti concentrat ed in vacuo to afford
t he product (2.2 g, a solid. 1H NWR (DVSO-7) d
11.07 (s, IH), 1062 T 8.54 (d, IH J 5.60 Hz),
8.16-8.19 (m IH), 84( NH235- 7.49 (m
5H), 7.16-7.23 (m 3H) 76 (s, MS(ESI+) nmfz 427
(M+ H+. HRVS (ESI+) clcd 8, found:
427.1214. D) \

| -(4-(2- Ammopyri di n-4-vyl oh uoropheiiyl)-3-(2-(4-

fl uorophenyl)acetyl)urea, hydtochloride salt [00157]
B| s (t rifluoroacetoxy)-iodobenZeéne (Al drich, 3.09 g,

) 4. (BRI Sty P oot grp@mwf gt

- f grga (2.19 g, 5.14 mol, 1.0
eq) v\g%ﬁaﬁleﬂﬁlﬁ)?ﬁ%mligﬁg(ﬁml 2.6 eq) and pyridine

(0028)5] A rditurerof (3B.48)-de(B- (A2 Evorq-2enitaonheapxy)ppidin-3-yl)prop-

tfmﬁk ature ﬁ%ﬂl EﬁBRYlﬁ? ti oqégéxt ugg)gaﬁrﬂﬁé@&%‘jﬂf% BtOH

(DEAGEeHD QL) WATEHLT REhEd phivilr @726, 103 S6R1E Aumol) and

rganic 1 ayer. The aqueous | ayer was neutra ized
Vhehﬂad N1 0 0Hoard next The nestun whs fitteied thregh Celith| .rmaafle basic

%?Ir\]IIaI(-:I Ioa;%&rl ?:och\th?at\év%? Dc?cq,tow'llhe resl O Ge Was paglﬁoned begveen EtOAc

and saturated aq. NaHCOj3 solution. The EtOAc phase was dried (MgSOx) and
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)".

(8)) 1-(3-Flu0r0-4-(3—(3-((3R,4R)-3-hydroxy—4-(pyrrolidin-1-y1)pyrrolidin-1-
yl)prop-1-ynyl)pyridin-4-yloxy)phenyl)-3-(2-(4-flaorophenyl)acetyl)urea,
trihydrochloride salt

[00207]  The title compound was prepared from (3R,4R)-1-(3-(4-(4-amino-2-

fluorophenoxy)pyridin-3-yl)prop-2-ynyl)-4-(pyrrolidin-1-yl)pyrrolidin-3-o1 (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

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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(Na2SO4), filtered and concentrated in vacuo. The
residue was purified by silica gel chronmatography

W@ edoattiisg7 Wit h 0-5% MeOH in CHO 3) and t he appPOPUSEDF014120

fractions were concentrated in vacuo. The residue was

di ssolved in THF (50 nL) cooled to O OC and treated
.t h anhydrous HC 1 4 . 1 71 .
Poag eRE R St meonal) po R c  dENPAR ONSD-a) 5
b ¢ IMB S, AT iﬂo.@@(’s,m?,rm@(st OH), 343 @S UHL Ta®.1 Hz 7.81 (d, 1H, J=
het erogeneous sol ution. The solution was filtered and
f1RE Bo)l, 745webHetnydHh 788 -0 -ahtndtilkd.liodddadile/ T 8.2, 8.6 Haz),

fford the tit 0 438 639 S0}, id H
A ohticy acr) e F298 20, 49 Hp 58 (&7 g dibla 7t 555
Zl 9ZH2-3Q@5 L{mogld), BH;-Z&%J 190 (drp13H).92 Z.135 (fa, 48D ms§Esr*):

, (.15-7.21 (m 2H), 6.70-6.72"(m IH), 6.16-6.1
Gy 376025 BIFHY s, 2H); MS(ESI+) mz 399 (M + H)+. HRVB
(ESI+) calcd.: 399.1269; found: 399.1258. Elem
anal ysis for C20H1I6N4AG3F2 1.0 HCLl..0.22 H20 Calcd.: C
54.75, H 4.01, N, 12.77, ghmpe #8. Found: C 54.75,

H, 4.35, N 4.35, d;
8.06.1V-(4- Ami @opyri dm 4- vyl oxyn- 3-ﬁ| uor ophenyl ) - 2-f

| uor o- 5- retNayNQepzam de [0 | IgophePYyhet Ryl am ne
(0.035 nL, 0.200 mil, 2.0 e s gddes ol uti on
of 4-(4-am no-2-fl usrophen®xy)pyri di n-2-am ne F

(Conpound B of Exanpl 4 \0 022 g, 0.100 mmol, 1.0

eq), 2-fluoro-5-methyl bégnzojc acid (Al drich, 0.015 g,
0.100 mmol, 1.0 eq), EDC &.021 g, 0.11 mmol, 1.1 eq)
and HOBT (0.014 g, 0.100 nmol, 1.0 eq) in DWF (0.700

M) R{3-FROFUSGBRBLR@LI(PYErolidis 1 ybacétaniidolpxopHl eynydipyridin-4-
stirred at roomtenperature for 8 h, quenched with

sat ur sl phynebes CrAHbos opbpaYh skt cw dibgdos hlogderfalt
CHA 3 (3 x 10 nlL). The conbi ned organi c extracts were
dried (Na2SO4), filtered and concentrated in vacuo.

The residue was purified @%HNE‘VE%S phase preparative
HPLC (YMC ODS-A SI O 30 x 500 mm - 90% aqueous

A) N-Boc-propargylamine

[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 hexaneé and filtered through a column of silica gel using 0-100%
CH,Cl, / 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 (CDCl3) &
4.75 (s, 1H), 3.95 (s, 2H), 2.25-2.24 (m, 1H), 1.48 (s, 9H).
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MeOH with 0.1% TFA, 30 minute gradient) and the
appropriate fractions were concentrated in vacuo. The

w@onsermssat e was neutralized with saturated ageeDUus2005/014120
NaHCC3 sol ution and the mixture extracted with CHO 3
(3 x 30 nL). The conbi ned organics were dried (Na
SH), filtered and concentrated in vagow to afford the
title conpound (0.014 g, 40% aoI id. 1H NWR
(CD3OD) d 7.67-7.80 (m 2H), 7.36< 7.45 (m 3H),
7.03-7.14 (m 2H) gofH . IH), 5.89-5.90 (m
IH), 2.29 (s, 3H); MS(ESI 356 (M+ H)+; HRMS( ESf)
cal cd.: 356.121 1, found: 35§.1203. Exanple 26 L
-(4-(2- Ami nopyri di n- 4-yl oxy) - | uor ophenyl)- L'
- (4-f1 uorophenyl nmal onai ni de [ 00159]

B) i sapn-@utyed-MA2xfinoxo-¢-mitro ?HPXYIPYGBJZF‘T%%‘PP“’? L5 eq)

was agw(f {)o a, sol uti on of
4- ( 4-YBAAELBOALE, o ophenoxy) pyri di n- 2- ami ne (Conpound B
gb%@?m%@ 88 co FQ&QI Was Iﬁeﬁa%’d froml V-Bbocregprgylamine (98 mg,

| uor ophenyl am no) -"3- oxopr opanoi ¢ aC| d (pc&zggg
(]E)G;/Eiéﬁmgﬁ)aagnﬂl éb(ﬂ:ﬂu@:oeﬁgglt@phgl oxy i 3ripdapyriging (Egynpo
ro
@ 3% 1@3}‘(& YR ar%on%%agkéﬁ%gké\;ca %gﬁ gea(:‘&or@;:;;g( 3
ai?“r& fﬂi@k F8n$.0.00%emiredchi lohEiNdt
gﬂgﬁe g tlﬁmsdz}\)tvﬁ@a?gél aqu%ous NaHCOB o [71&
B0} sddogtingtct $tap Ceef Faiantpl 3! Bhy Blecormpannyl, (1241@& o) Was

ditained e %%%?Qbﬁcﬁﬁa AR st E bR o5 oo

ﬁg%@@%g LGRS sfégf@mhm%g;mﬁdd%wkm 8.6

AEf 9r-vhe (kd, 11y, “eNEh UHd 6. em) B.95 @/PHad =5.8612)L-35 G,

7.67-7.68 (m 2 7.48-7.52 2
9H1M$(F@3C%?MZ3&8)21 @"Ii“d'l)? 1(2 (mH?H) 6. 94- 6. 9§am(m i

2H), 6.16-6.17 (m |H), 5.88-5.89 (m IH), 3.30 (s,
oH): MS(ESI) mz 399 (M- H+) HRMVB(ESf) cal cd. :

399. 1269, found: 399.1261. EXd:m/p@JNOZ
HyN 2
2
/\(5
‘ _—

N

O 3-(4-(2-Fluoro-4-nitrophenoxy)pyridin-3-yl)prop-Z-yn-1-amine

[00210] A solution of zert-butyl 3—(4-(2—ﬂuoro-4-nitrophenoxy)pyridin—3 -yDprop-
2-ynylcarbamate (300'mg, 0.78 mmol) in CH,Cl, (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 FtOAc and saturated aq. NaHCO5 solution. The
EtOAc phase was separated and washed with brine, dried (MgSOy) and concentrated
in vacuo to give the title compound (180 mg, 80%) as a red oil. 'H NMR. (DMSO-d)
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, 1Y, J
= 8.6 Hz), 7.54 (t, 1H, J = 8.6 Hz), 7.04 (d, 1H, J = 5.6 Hz), 3.49 (s, 2H); MS(EST):
m/z 288.17 (M + H)".
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| - (4-(2- Am nopyri di n-4-yl oxy) - 3-fl uor ophenyl ) - 3- (2- (4-
fl uorophenyl)acetyl)thiourea [00160]

wa2@bsuaoiephenyl acetyl chl oride (Al drich, 0.017 pdT/US2002614120

nmmol, 2.5 eq) was added to a solution of sodium
t hi ocyanate (0.014 g, 0.176 nmol, 3.5 eq) in
ethyl acetate (1.0 nl) at roomtemera ur gg@nd the

reacti on m xture S s |rred for 1. o afford a
2-(4-11 uorophenyd})e%/nug\haoyl i sot hi oc e sol ution
(0.126 M. 4- ophéhoxy) pyri di n- 2- am ne

(Conpound B of Exanpl e 211i 0.
eq) was dissolved in CHdO (1.0 and

2- (4-f1luorophenyl)ethanoyl isoth anate (0.126 M
0.50 n., 0.063 mol, 1.3 eq) was added and the

mYact |Ml@-m-(a-]i‘hmmdsnmaphleadx;e)pyndm-wé)ppep-dtynyé)-l-or

0.050 mml, 1.0

20 h. The n m xture was concentrated in vacuo

and th(BYY P’c‘ -a@af%tg was purified by silica gel
chr r [V . "

A O P-4 Aot A BRI 1

cmmpe) gemmg .20/ ﬁ&ﬁ?ﬂlymusaCH@Chc@ 5TRL NV ¢coB3100)0 € and
s e geqal hlgreslm 8%‘5’ TR i e gvas SGiped a t for
LBy e Par e BB i il Spfent and excess
sageat endXBe residue redissolved in CH3CN (1.5 mL), treated with pyrrohdone (55

|- ( 3- [l Ei vor 03)2;}@% 2k @%g&fgﬁgﬁnég@@%g L e X B0 AC

Fhds %xf%téh"%og NEHCO (1 OR APACRML AT RRLRYD Hel: st ¥rn

n{e4d1(1éﬂ- @IngSD .9 pyd t:@ho@n’eﬂatydl xgive exade @lﬁ)d-uBt— The residue was
fl uorophenyl)acetam de (Conpound B of le 18, 62

rmmf@diw flapio Phromagogtrmby aRisilicaee] @ivtnaﬁgwﬂb 03 TP/ GRECl to
AR IR BB Bl i Bl s g BT MG RS- 5 .66
B OA%), 820 (ALH, J= 6.1 Hz), 8.41 (dd, 1H, J= 2.8, 10.4 Hz), 8.18 — 8.15 (m, 2H),
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, 2H), 2.47 — 2.43 (m, 4H), 1.67 — 1.63 (m, 4H); MS(ESI): m/z 399.27 (M + H)".

F NH,
v )
N (0]
N Xy

AN
P

N

E) N-(3-(4-(4-Amino-2-fluorophenoxy)pyridin-3-yl)prop-2-ynyl)-2-
(pyrrolidin-1-yl)acetamide

[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 NH4CI (128 mg, 2.42 mmol). The product was used in subsequent
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washed with saturated NaHCO 3 sol ution and brine
(several tinmes), dried (MgSO 4), and concentrated in

WO ame011867 gi ve a 4:1 mixture of the title conppCmUSHENZ014120

the parent pyridine as a light brown oil (45 ng, 58%.
The product was used in the subsequent step w thout

Fﬁa t1cf)rl§)rvt\71 out B i)lflrlifc c%hbl? nYelW &ﬁ?} 0+ﬂ1g n§32‘/o)3 7P%S€E§IM /z319.24

(M-« Byl uor o- 4- (2- (4-f1 uorophenyl ai ni no) pyri dm 4-yl oxy
) phenyl ) acet ai ni de [00162] A mi xture of
JV-(3-fluoro-4-(2-(4-fluorophenyl am no) pyri di n- 4-yl oxy

B phdrorBes R AR Rk 2y etamidg prop: |-yayDpyridin-4-
POl S yx§isheig0s- (a- ﬁﬁmheﬂmae@fﬁ)draa,mymnmweaau

he resin was filtered off, washed
\mmspwprmuﬂammumtrv@s ordpereslt feora AGGnkds (i a#glzf,mvee

edad on trat v.acu The
?qlq&ygwﬁp LA SEraig ey 1ac8tﬁ§1 @%@2%&& 0.088
1 VRotyRateli ke
A Ay e S

Clmpainds of ExgunpB. 199048 ml| 12 remob) U(sxnlg THE (05 lping mammer

g]q)ular-yo g@t gg g’@p H'_rl?f }%%mpjle/BQS Tf% Bro'&'fl?;‘ wags }lUglﬁfd %% p% rﬂ%a)twe

%I%L}‘C §@61m§|bb']f)‘] The ﬁacftlon?eoﬁtahlﬁﬁ%ﬁlegnrg&c( Glﬁ)s {réht)e@ﬂ withfd&dess 1 M

hyd@cl&lmm taeﬂ édmemtmmabmomyz)o dhd lgzoplmllm@p@m/ﬂh}? pifle iceinpound
- am ne m xt

I(BQ B ﬁ%b as aw%lzy@lpwp %{ngm%ﬁmhog (5 1H), 10.62 (s,

AP el AR b TR 1)t 7
red | 1ux J=02.52107 Hm@ 44 x73BEmaEl) chtzeMiaig dH)M. 96y &H, J =
and the resi due made basic with saturate

S e, 05 oS ok LB H B S ARt ST ey, DA 99 (m,

S ok MaK o 209, £RBCILA A, 9] DIS(RSHE 142 588 46 ("

(DVBO-dg) d 8.97 (s, IH), 7.98 (d, IH J = 5.8 H),
7.64 -7.60 (m 2H), 7.05 (dd, 2H, J = 9.1, 8.8 Hz),
6.97 (dd, IH J = 9.4, 8 Exampled3sy (dd, IH J =
13.3, 2.6,4#), 6.40 (ddd, 2H, J = 9.0, 6.2, 2.1 Hz),

6. 08 \G ) . HooH
AN @TY@
O © © F

A

~
N

1-(3-Fluoro-4-(3-(3-(2-(4-hydroxypiperidin-1-yl)acetamido)prop-1-ynyl)pyridin-
4-yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)urea, dihydrochloride salt
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(d, IH J =2.0 Hz), 5.44 (br s, 2H; MS(ESI+) niz
314.17 (M + H)+. D)

WO 2034 FI86er 0- 4- (2- (4-f 1 uor ophenyl am no) pyri di NnPAF/YERY)14120
phenyl)-3-(2-(4- fluorophenyl)acetyl)urea [00164] A
sol ution
4- (4-am no- 2-f | woto enoxy)-i\h(4-fluorophenyl)pyridin
-2- anmine ( 11 ng, [0.0 ) in THF ) was
cooled in anice b 1 ution of
2-(4-fluorophenyl)acetyl isgcyanate j -Iuene

10

15

20

(Conpound D of Exanple 11,
stirred at RT for 2 h. The m
vacuo and the residue triturated th isopropyl ether
to give the title conpound (11 nm; % as a white
solid. 1H NMR (OVMSO-d6) d 11.04 (s, IH), 10.56 (s,

A 9N((3—(4-€(2-F111H)ro éﬁnﬁﬁol(ltbnokﬁpyﬂldm-s -y8)phia p-2-yayly-2{(dd ,
IH, J = 13.3, 2. 7.63-7.60 (m 2H), 7.41-7.31
(m 5H}ydmxmpvrliul {-ﬂ)ammld;e 05 (dd, IH, J = 9.1, 85

;@2}—‘@) b 9o ehtogihd s freodre %ﬁgﬁ) 3_£48_%21_§u§]%|L4_I H'J =

HiitropheoRy)@yi2din-3-yl)prop-2-yn-1-amine (Compound A of Example 36 80 mg,
i V1-(4- (16 (4- (Benzyl oxy)gheny anmo) pyr| mdiii-4-y
- 826 purenld PHisiyerypineridined /9 pmedr & ph ar)el) ard 61?48%316@’ W ride (40

o AT A PO AL 1 i e

| plr{ffed (H5-flaigh @]ﬁl‘émétd gmégmoﬁ Micage) eldtihg u@thqpm emmem@ £CHLCL, to
ni de ( Conpound

e 13, 281 mol
“ibensHo fyan 40 me, 168t FENMISTBING-d3 5006 niroll 1, S, THL J

75 o B e L E 0 A P RS 1 SR i e T it 110,

)5 and eyt @@tﬁﬂzj A4 g, BHOAG- §, &Q@z)mrll d ;2@1 ﬁ%@ Hz), 3.43-3.36

extradt was washéd with brine (3 x
((uiy STD) 2.860 ¢, CONC2M-2H8th, 2R vatd. Oﬁdﬂgmﬂé Iﬁ?&ltélt(m% 2H), 1.44-

K,fég’?r%'ﬁéaiﬁ’&ﬁ%ﬁ“né%ﬁ B BPoTas (s 11y 825 (s,

7.72 (dd, IH,

. 070 mmol ) and
s concentrated in

O
F NH,
e
A

B) N-(3-(4-(4-Amino-2-fluorophenoxy)pyridin-3-yl)prop-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-1-yl)acetamide (33 mg,
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(ESTH:
m/z399.27 (M + H)".
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= 12.5, 2.0 Hz), 7.44-7.42 (m 4H)5 7.38 (dd, 2H, J
8.0, 6.9 Hz), 7.33-7.23 (m 3H), 6.98 (d52H, J = 9.0

J
woH2005167807 (s, IH) 5 5.07 (s, 2H)52.05 (s, 3H)PCT/US2005/014120

MS(ESI+) mz 445.13 (M + H) +. B)

6- (4- Am no- 2-f | uor ophenoxy) -i V- (4- (benzyl oxy) phenyl ) py
rimdin-4-amne [00166] A m xture of

i V-(4-(6-(4-(benzyl oxy) phenyl am no) pyri m dm 4-yl oxy) - 3

"Cy | uor-goRRiayb )49(3E(qu(myﬁi&&mndlnmynmkamuﬁnbﬂdﬂq
(0.5 nm) and MeOH (3. nmL) was heated at reflux for 2 h.

The miyaybpsridins4wioryephenyDedt(3-6H-Haprpphepybagotnrea

the re w th saturated NaHCO sol uti on and
extrac hgmcbk?ﬁ %%lt The organi ¢ phase was dried

(bu5@}) andtifebeapsundtvee frepatedfomt/o-(JH 464 hﬂnﬁld 2tle
conpound (123 ng, 90% as a pink solid, 1HNWR
fbmhepoxsdpmdsrr-3(>§)pr¢m¥-ygy12@ (@shydrexypipesiging - yDagqtgmide (25

0D RS S 5 L i i f o
S\(/Joﬁif%ﬁn@DQﬁ“E(x%mp?el’hl OMB(EB] 6:) 2 Mol 080 THEN0HS 1)) in a@anner
-sfmilgieto(that 0B tepyP okGxaheln B amiba oyt hapwiledhyaugnargive

TAECC REPEmEA, She ot o DRPR BB SRR Rt Wi bss 1
% fochBRcRE, céﬂdéﬁﬂ'rﬁ@@ﬁﬁp]?%i)hlhzed to give the title compound (10 mg,
4- (benzyl oxy) phenyl ) pyrim di n- 4- am ne (45 0.1 1

ratsh) as £pale(ﬂelFonﬂldpﬁHﬁ%A&ﬂ)M$03d@§dyblo&ﬁarﬂﬁ)c1@}6465 1H), 9.83

&9(19)7 %%E?H?Bnﬂo# Eé?&%ae 0.3 qTCglla %%n@ffj!)J (7 ?3 (dd,
11 iyL) —us, ﬁ@zg?z%' b ar. 3§f(%f>gfltjfﬁ2ﬂ§$01ﬁl(%?@ Y0677 £ 1H, /= 6.1

préeparati’on mpoun Exanpl e Thé cru
PHOGYGE W8 (il 2H)4r3aﬁ9ee|3 i t(im, DER . 9y B. 86t (e A HY 3. @6 (se21), 3.46 —

N0 s, S35 S Al . 91160 b T Tl 1S Pl ling i, 1.72 -
7%%“3 %Ig) ﬁ\is(Eg’@ mzsgg 2%3@@” 3] - %237i—|z)2507HZO (dd,

2H J = 7. . 7.37-7.29 (m 3H), 7.17 (dd, 2H,

J = 9.0,
Example 44

e YT

(5)-1~(3-Fluoro-4-(3-(3-(2-(pyrrolidin-1-ylmethyl)pyrrolidine-1-
carboxamido)prop-1-ynyl)pyridin-4-yloxy)phenyl)-3-(2-(4-
fluorophenyl)acetyl)urea, dihydrochloride salt

-115 -



8.3 Hz)5 7.00 (d, 2H, J = 9.0 Hz) 6.09 (s, IH, 5.09
(s, 2H) 3.49 (s, 2H); MS(ESI+) mlz 582.3 (M + H)+

WEXATN I 7867 PCT/US2005/014120

10

15

20

30l - (4- (6-(4-(Benzyl oxy) phenyl am no) pyri m di n- 4-yl oxy)
-3-fluorophenyl)-3-(2-(4- fluorophenyl)acetyl)urea
[00168] The titlege—gonmpound was prepared from
6- (4-am no- 2-f m@ enoxyj - -

(4- (benzyl oxy) phenyl )pyrijm di n- 4- amg ng
Exanmpl e 29, 45 ng, O H and a tion of
2-(4-fluorophenyl) ackt
(Conpound D of Exanple 11, ) in THF using a
simlar procedure described {\T preparati on of
Compound E of Exanple 11. The cryde jproduct was

triturated with |sopropyl et her t glve the title

Kk I d
Conpo (Swg 35(4%11101‘045'4“ BR'CI?WFC’I?)@% %Q)F%Riryé-ya.y O—@-

‘S [ il byl L SahgSglpigd 43, 30t
qoazE IS‘IIZ] l) 3ﬁ(14='zl(2 éFSh@dro 4Lﬂﬂ)rop1‘,fen69y)()$rld1ﬁil-36-y1%1§i}oﬁ B-Y15]-aitie

| Commpring Ao e 53 b HOTHREI 5 Byl dn FHECH L)
yt%}ao F %n\{yﬁﬁ &nft{roph(: yl. CMO 8frorr§£]tg la(y 5% %%g?’eb%ﬁ:%ﬁg{ng @e}% )}?PfSldme t(15 pL,

0. B minét1y. 6Ple ﬁaéﬁdﬁtrﬂﬁ(ﬁlr@fzvag stﬂrréﬂ &ht. OAREYT hthélhfigture was treated
(Aldrich, 1.5 g. 10.0 mmo

. JV-(3-
fwmbEbM3ﬁymk,&<%m§m}) e)rddé'; é*ﬂrld@( -pordsligylmsthyD pyrseljdong

o4 15 3 0, P R0 A0 PPt

t\bﬁh C?%C L{Iso RAN! Whited SEHPEMWREOHENPRInSdHeaMESO § 8nd

ution. The Et OAc phase was washed wth sat
N@Hcmrasadl intviao, tolgiventhe cohde eebdunt St residue wenpefiaddiyeldpsh

PrSRebePRL Ry TSt A Gt ORISRl iy the e
fk%ﬁ&?ﬂ?)%ﬁd (55 180609 FAPelio® &i. Vigr KiVER (HMSO-apPRes e, (i), %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
(dd, 1H, J = 8.3, 8.8 Hz), 7.05 (4, 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(ESI"): m/z 468.27

(M + H)".
Oy g e
&
0]
X
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78% as a white solid. 1H NWR (DVSO-*) d 10.22 (s,
IH), 8.63 (d, IH5J 5.6 Hz), 7.74 (dd, IH J = 12.86,

WQ2eb5HER67 7. 34-7.26 (m 3H)5 2.01 (s, 3H). B) PCT/US2005/014120

I V- (3-Fl uoro-4-(2~(4-fl uorophenyl am no) pyri m di n- 4-
yI oXy) phenyl )acetam de [00170] A m xture

oy V- ( 5; é@'r gg%ﬁéﬁ% ,réﬂﬂ l(il l@{fﬂ%%ﬁﬁﬁ&)]ﬁﬁ St

am de i ne
40 ny, (p@rﬂﬁdmrﬂm#ﬂmeﬂtﬂ)p&rﬁﬂﬂumH-Ittnrl((ﬁ{an’].lale was heat ed
The m xture concentrated in

I f 2
3189@&1 aﬁﬁh@ ﬁ@e P%@Pa%l Vs Rral?aa@daay etrpducting of (Q-Wi364-2-

o irg%heﬁbfy)gglg%H 53 Q‘tﬁhlgﬁ'z’ @Srrﬂoieldigég %tﬁ}??;é/gr%hdine-
tbcaiqumde (S0hag o ivp ouniad) inessmaniee emhlailt@dxadﬁﬂ\&tepﬂ of Example
S|I|ca§el and aﬁplledtoasul el caolum and

(Pewdes O Mg bEd mmeh, Whkkl @%@ mg, apmoDnilaeproduct

SRS YA TP 8 g B

|s1rep MSERI0tmA 4830 M58 H), 7.71 (d, IH J = 12.
7.40 (s, 2H), 7.30-7.26 (m 2H), 6.86 (dd, 2H, J
—83 83Hz)650(d IH5 J = 5.4 Hz)52.05 (s, 3H);

-15[%-?*’1%? 04 23 @A IQZ @rr%%m- -ylmethyl)pyrrolidine-1-

r (4 fdaumsMqayﬂr})pylr-yﬁm;iiyﬁnﬁnanylaﬁy)bﬁ@&ﬂj-h @-@i xture
of -(3-fluoro-4- (Q‘Dé) uor henyl am no) pyri m dm 4-
y| oxy)ibweaphomydacetyDuses, dih ocltloude selbl ), 6 M HO

T s R N B N i
Vfﬁﬁi?(gleﬂbi}b ﬁﬁﬁ“?»%ﬁﬁoﬁ@?ﬁ@)%@hbﬁﬁnﬂnﬂnﬁhﬁﬁyﬂhﬂﬁg—1-
qu ) Concent rate n vacuo

@pme, @r05$|n®201) 2 §.33d-sebitivn Bf QA4-luvrépheayldsetyl

C%%/a' nin OE/’Peg Qﬂl ﬁ@;ﬁér%l e g}j&rg?rr@d (]%lgﬂ%gl)lnthe same
gﬁﬂgnélegaﬁg gtér% D|30||1_?||) Exﬂxélpheg}%d"{jﬁe)pro?u& Jrak ?ﬁnﬁed ‘%ﬂiregératwe HPLC
dCebugn EBaI(dNODZH)t@d %.185ydmchboridg epcordiBg ESStep GmﬁExample 43 to
Sg%\?é &13 title compound (10 mg, 25%) as an amber colored oil. 'H NMR (DMSO-dj)
6 11.06 (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, J = 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)*.
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(M+ H+. D
| - (3-Fluoro-4-(2-(4-fluorophenylam no) pyri m di n-4-yl ox

wWQ 2phemgs) - 3- (2- (4- fluorophenyl)acetyl)urea [POLUI005014120

sol ution of

4- (4-am no- 2-f |l uorophenoxy)-i V- (4-fl uorophenyl)pyrimd
in- 2-amne (10 ny, 0.032 pymipleys THF ( 1 L) was
cooled in an |ce bath and treated with a solution of
2- (4-f1 uor ophenyiracetyl isocy natle in tol uene

(Compound D of nple I8 L, Q. 064 nmmol ) and
stirred at or |2 h. Thact ' was
concentrated [ acuo .,o hré re@| dde trsggrated with

i sopropyl ether to ivelthe title conpound ( 15 nyg,
93% as a whit NVR (DVSO- ) d 11.06 (s,
IH), 10.56 (s, 9'68/( IH), 839(d IH, J =5.7
Hz) 7.76 (dd, IH J—"i35 2.1 7.43 (br s, 2H),

6. gﬁ)-gzﬁ ?3-&?3(45 g’iﬁlgoﬁ ph%dgﬁi-g-y}gj (ox‘t])p% 1-e%§g§lg¥2 -43yloxy)-3-

492 fiocdphenly])-3-2xairthérophenyl)acetyl)urea, dltrlﬂuoroacetlc acid salt
I-(2-(4-FIuorophenyl)acetylg 3-(4-((2-(pyridin-2-ylam
no) t hi azol - 5- yl)nethylantno)phenyl)thlourea A)
A-N-(Pyridi n®-yl am noJdt hi azol -5y nethg“benzene | ~-dia
m ne [00173] A solutijop of
2- (pyridi ne-2-yl am -thi azol e- r bal dehyde (0. 10
g, 0.49 mml, WR004/0G1059), benzene- 1, 4-diami ne
(0.105 g, O. 97 nmol ) | silane (0.19 nm, 1.2
mol ) in CH2A 2-TFA (3:1, 4 |E) was stirred at
aMmem tenperature for 4 h. “N¥€ reaction mxture was
ncez%{ated i n_vacuo and the residue partitioned

b Brtyl 3r(d- %élwat%wtamm@w)mmw&amlm

ted a ous
R e S RS REP Rl bh bl S g LR B owed A of
Enmplem 130ege0.40 mﬂm@cwﬁrbuMa&ﬂaegM@tdtﬁqioi R, biskngmol),
und along with the starting al dehyde and benzene-
ARG (Dt Pelords92omol) andaMF @ it wes 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 EtOAc extracts were washed with saturated aq.
NaHCOs solution and brine, dried (MgSO,) and concentrated in vacuo. The crude
product was purified by flash chromatography on SiO, 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-ds) 8 9.02 (s, 1H), 8.49 (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 =
16.3 Hz), 7.65 (dd, 1H, J = 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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t he next step. B)
| - (2-(4-Fluorophenyl)acetyl)-3-(4-((2-(pyridin-2-ylam

wmoejoshimenl - 5- yl ) net hyl am no) phenyl ) t hi our ea PODUS20P5/014120

4- Fl uor ophenyl acetyl chloride (7.4 niL, 0.053 nmol) was
added to a suspension of NaSCN (4.5 ng, 0.055 mmol) in
Et OAc (0.5 nL) and the resul tH ng i xtioy e was stirred
at RT for 30 mn. This rrixturhen added to a

sol ution of the abovepﬂxtur% atned in A (14.5 ng)
in CH2A 2 (0.5 m) an the rsultlng m xture was
stirred at anbi ent {£p &nfor 2 h. The reaction

.
m Xture was concentr at ed in uo and the residue was
purlfled by flash chromat ograpghy on Si G2 usi ng a 2-5%

B ot (- metapbengpaa i i Yabhil Gef U
W’?ﬁﬁxgr@ f%;/r?yl al(ﬁ (% -fl oro-4- trophenoxy)p%ndm- -Yl)acrylate £115

3-T 1 uorophenyl
U RO RhEHTY Wa@@xehfyﬂ )mmela1 ﬂﬁy\dr(aﬁmlo r(ﬁdmL)sfaidtstm)ed at room

4-(2- Fl uoro-4-nitrophenoxy) - 3- |odo |ne 001
fempetatare der h5é!h|73}eém§mf%&’6ﬁ9‘i’ficﬁ¥“ﬁ%t 8L a%‘g‘lhe residue

B pRh aREOAs %@@%ﬁ 2%%@@1 /1200 re;% bdt) a§d cBhiceBtrate@ifider

2aduHOT RREdond pRremint (itirteQHAS mI2). hd@, MIECY/ Fa©!(} 9 mL) and

DI PEA (5 L), and NWP (10 rrLi was heat ed g 8?’70%8

pdcorrentation gavsrthe fitle P@@P@mﬁl 2Oprgendi NMR Ql\é&’? hg9-17 (s,

ct4:0 t

VD ST Afied b B e fRE Y Tt SRR DS M - o
un @uquaat 1HYJ 6@.1,1heHER S IdUE, 1H, J = 6.1

??gzggg@m‘q?gjsa%% I{#Zd HCOB8 sol ut i o)r% (%O m.)

&yl 8t (dadHed =wl 6.5 Hed; cMS( k3L (M) ‘e onbi ned

extracts were washed with brine, dried (MgSO) and

concentrated in vacuo to give the crude product.

Purification by flash @Bemat ography on silica gel,
using 0O

7
N

O (E)-tert-Butyl 1-(3-(4-(2-fluoro-4-nitrophenoxy)pyridin-3-
yDacryloyl)piperidin-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 uL, 0.92 mmol), and TBTU (160 mg, 0.50
mmol) and the mixture stirred at 1t for 2 h. The mixture was diluted with EtOAc,
washed with saturated aq. NaHCOs solution and brine, dried (MgSO4) 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 / CH,Cl; to
give the title compound (110 mg, 54%) as a light brown solid. 'H NMR (DMSO-ds) &
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, 1H, J=
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was treated with 2 M

- 100 % CH2A 2 / hexanes then 2% MeOH / CH2C 2 gave

the title conpound ( 1.0 g, 43% as a yellow solid. 1H
WORMRSADSBO-~) d 8.96 (s, |H), 8.47 (d, 2H, J =pGI/B6S1nj/014120

8.44 (dd, IH J = 2.7, 9.2 Hz), 7.49 (dd, IH J = 8.8,
8.2 Hz), 7.07 (d, IH, J =5.5Hz); M(ESI+) : mz

Q5 + - -
igg%gd-ﬁ%”r(% -l?i’r{iz?irsd% Rk oo O TS 8.%:84 B (819t B
$97 WA 0M9P{d, 41 F 3.6 0T AN(d, 1 HpHeribs ¥iz),3+.3 bddpr(ng 2He, 3.55

(R, S5 LAY a1 Bl o

e A ST AT BT .89 ek
ok

t45 0C for 1 h. The m xture was cool ed,
ifTuted with CHdO (15 nL) and H O (10 nL), shaken

vigorously and then filtered through Celite(r). The
filter cake was washedth 1:1 CH2A 2 / EtOAc and the
washi ngs were conbinedwth the filtrate. The sol ution

was washed with brine, dried ‘Jgrzﬁ-‘ N Ad concentr at ed
in vacuo to give a bto oil. T gr ude product was
y

purified by flash chr

t ogr ap 6n Si2 using 0-2 %
MeOH / CH2A to give i

- e product. The product
(10 nL) and the
ative collected by

preci pitated hydrochl oride

filtration and washed with Etgo and Et CAc to a yellow

)l i d (LLAe-Butyl 8 43HA-(4-ddio(DNBardphedoy)pydidins3- | H) ,
8.64 (s, |H 58.51-8.48 (m IH 58.24 (d, IH J 7.7
Hz), ¥Dasryloyiwipesidiped-ylearbamatg |1 J = 6.0 Hz),

fofsg 3ud e Lifhoniiudtes flnd BB B fubirhr 05 BB ik 1.

The ZheMed- Ritehppen:g)hydRlisalyl)avgtoydpipesidired-ylarbanete (100 me,

free-base as follows: The pyridine hydrochloride_(230

)1 mawl)siniarrnmeW1ﬂhlar\m4@e§0f(Szg> Riof Eap Brpsiglr pvyder (55
tid-h dt t )

ekt A et e SRR E AR o vegyaines

th b BHERORAWBHA (v WS used direbilpinthe sulsequepestt@WMS(EST): n/z

457.18 (M +H)".

NHBoc

E) (E)-tert-Butyl 1-(3-(4-(2-fluoro-4-(3-(2-(4-
ﬂuorophenyl)acetyl)ureido)phenoxy)pyridin-3-yl)acryloyl)piperidin—4-
ylcarbamate

[00224]  The title compound was prepared from (E)-tert-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

- 120 -



10

15

20

25

oil.C) 4-(3-Ethylpyridin-4-yloxy)-3-fluorobenzenam ne
[00178] A solution of

wa2@03A1186mr 0- 4- ni t r ophenoxy) - 3- vi nyl pyri di ne (BOI/D#2005/014120

0.30 mml) in 1:1 EtOAc / MeOH (2 nL) was hydrogenat ed
over 10 % pal | adi um carbon (30 rTg) for 1 h using H2

X)%{nl?r e &)?btrﬁ_gl ¢ ggg%& contl nUGdn]\T{\Q%O ?ﬁhggﬁg IS QFEX&mPIe

B3 X tTthe @ridRprdduct faealsbitedwiiko §htd §d @nd parified by ﬂash
concentrated in vacuo to I\g{l ve the title conpoun éZQ
@romegraaly duting vish0d) Yo Me@ENNHOANR @l veothe produgt (26 mg, 33%)

i Byttt Mg pRR L 1 B30 6800 Ml i fy 1

»k 3"/5(d61ﬁz.%= $6 %41%) (M7 lﬁﬂ(szH? AT @1 1Hsz); 1528 B9),(712-7.33 (m,

I4H)47 @9-7531@11 B¥Di @Bﬁ(dq, 1le dx=y§f1:§=1a‘)1 6.6 (hHERyl 5 58112, ¢41 (d,
LHoropRenyh) REStY L TR0 Y5O0 8L B5, 5654500 1B, -
& fS‘g(‘n?tlh-Pj Exﬂ'ﬁfﬁ%é‘ 1H)01<% (s">2ﬁ) UPB%%H@W&?Q m@o((ﬁﬁ 2P,

was treated wit
MS(ESIB)nmmB(MsL&m. on of 2-(4-
fl uor ophenyl )acetyl isocyanate in toluene (Conpound D
of Exanple 11, 0.33 nL, 0.11 mmol) and the m xture was

§hirr (r:(t%r) -%Ia@-&gla(h%ﬁfo rﬁhgqr 3-'350)Ibpr(-ﬂi‘-q Jﬂyl()t[)w'ﬁlm%floxy)-

c nce er vac e residue triturated

W t h B-flubrphenydy3-@t(Hdludrophé@id)acetyhuven, ditydfliageacetic acid
sol i d. The product was treated with absolute MeOH (1

rrL) arfdlt2 M HO / Et20 ( 1 nL), stirred at room

ﬁgfgra te t% gﬂ@@j &ch,p@t £d under vacuumto
JPIERIL ugl DELACP AR

I've as a pale yell ow

iﬁidr@bhehﬂ)&e@ty{)@@ﬂb)ﬁl%oﬁy)]aﬂm%— —§1)adrﬁ))yl)ﬁ1@eﬁ<ﬁn{ébylcdubhtmate (15
8.4168 lH?L)Z826 | H, ﬂ/{
pg,d). 2fommo as dzssg ed iry au@gfd(qﬁs Mpﬁ)H (9 51rgL),; trfgtefiﬁx(lth 4 MHCl/
:.0..04 3.
e (g g 1 10 gy fadpfi i
azudih 2o 2e (M crudd) proBx@nich R4s purified by preparative HPLC (Column
A). The fraction containing the product was treated with excess 1 M hydrochloric
acid, concentrated and lyophilized to give the title compound (8 mg, 44%) as a pale
yellow solid. 'H NMR (DMSO-ds) & 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 (s, 2H), 3.39-3.07 (m,
2H), 2.82-2.68 (m, IH), 1.91-1.51 (m, 2H), 1.50-1.15 (m, 1H); MS(ESI"): m/z
536.16 M + H)".
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| - (4-(2- Am no- 3- et hyl pyri di n-4-yl oxy) - 3-f | uor ophenyl ) -
3-(2-(4- fluorophenyl)acetyl)urea, trifluoroacetic

wa@eiod/1smbr A) (4-Chl oro-3-iodopyridi n-2-yl) - caP@EDBH05/014120

acid tert-butyl ester [00180] A solution of
(4-chloro-pyridin-2-yl)-carbamc acid tert-butyl ester
(CB Research and Devel opng %ﬁ G ©-0 9, 22.0 mml),
TMEDA (8 mL) in anhydrous % (?O nm.) was pl aced
under a nitrogen atnosp ere an col,g)l ed to -70 0C and

treated dropwise with 2. hs es (22.0
n., 54.8 mmol qeraper 0 n m xture
was stirred \OCf r then treated drbpw se

with a solutioh of 4 g, 110 mmol) in anhydrous
THF (16 nL) at -70 OCJ| After the addition was
conplete, the reactio stirred at -70 OC for 30
mn then allowed to warmto roomtenperature. The
M X1 43-FIN6S- 4—(ﬁéﬂ-ﬁgvriﬂ1ﬁ-|2-ﬁ)eih&n5ﬂ)mflmdiﬁ -4syldky)phenyl)-3-(2-(4-
hydrogensul fite (1 in HO (100 m) and stlrredfor
30 nmin then eﬂ(lml‘aph@B’I)MCPWI)EY‘@A@IIIYW@C@?F@Sé? was
washed with brine, dried (MJSO4) and concentrated in
vacuo. The product was purifi ed by flash
chromat ogr aphy on Si O el uting O NO5 % MeOH /
CH2CAl 2 to give the e corrpou .8 g, 78% as
white solid. 1H N 46 (s, |IH 8.29 (d,
IH J = 5.6 Hz), 7.48N( L H = 5.0 Hz), 1.44 (s,
9H); MS(ESF): mfz 352.99 ( . B)
4- Chl or o- 3-i odopyri di n-2-am e [J00181] A suspensi on of
(4-chl oro- 3-i odo- pyri di n-2-yl JNcar bam ¢ aci d
tert-buty] er (5.6 15. 8 nampl ), i 8 9 <3
Woar obr@icBaiparad et B R B S Yoy mriipe

C ' - Siod Rihe d A of
R g P o e T o
Bxamipfd 33156 dng) IOOMMon(Qeéthﬁmlmmdme (\Pdd.@@hnﬂ mg, 0.54 mmol),
filtration,

ked |
il b o3 Tl o i Py PHET P Rb b P Reatea n
S SEHY B o R 00 0l im0t 23

was heated at 60 °C 45 minutes, cooled, partitioned between EtOAc and saturated

sodium bicarbonate and the EtOAc phase dried (MgSO4) and concentrated in vacuo to
give the crude product. Purification of the residue by flash column chromatography
on SiO, eluting with 0-1.5 % MeOH / CH,Cl, gave the title compound (42 mg, 89%)
as a brown solid. 'H NMR (DMSO-dj) & 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=8.7,8.7Hz), 7.57 (d, 1H, J= 7.6 Hz), 7.45 -7.42 (m, 2H), 7.14 (d, 1H, J=4.5 Hz);
MS(EST"): m/z 336.20 (M + H)".
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vacuo to give the title conpound (3.7 g, 93% as a
white solid. 1H NVR (OMSO-d6) d 7.84 (d, IH J =5.1

woi2005/167868 (d, IH, J = 5.6 Hz), 6.51 (br s, 2HyCT/US2005/014120

MS(ESI+) : mz 254.97 (M+ H+. O
4- (2- Fl uor o- 4-ni trophenoxy) - 3-i odopyri di n- 2- am ne

01821A ni " e Lo VI il e
55 o g R g B gl AR el difine
{o02ngRSt Bie tith conthouBd whs praphged fAnPEA2{(8-(8-fitdoro-20. 7

mrol ) and NMP (8 nL) was pl aced in aé)%l ass pressure .
nimpsenaxmpyRdir EaDetpnyiRyridgnen70 mpe V058 namel) fe & gpagger similar
optj nued for..-18 h Is :
i Bl P S B Ehnge 08 L 8 SCRBBARERONS broyn solid
NES(ESYS: ReW08d0i(M ® H)te-water (150 nL). The mixture

was sonicated for 15 min in order to break up the

gummy solid and the pH of the m xture was adjusted to

AR B U
suckegnipshieayhicdyucn, dikgdfoumadide Fhe partially

dried solid was suspended in toluene (150 nlL) and the
106228} e Tomidneanapaeidivasparparedafem SHduge dcEsS-PEpdia%Ed

gfil)tg‘iglgﬁjagg%idﬂil-%&@%y : OV\QIW%%I}(% ap éérgg)d%oqqﬁl%i) a\éﬁ M solution of
PLutnBrOsRAG AR Tisbohicsh hélhask @oni oA Dosittzatdle e1, 0.50

and then the m xture was concentrated in

\alc, bl 5 Finenincmaireosindkr thithet otten Peaf BraspleadheBurification of

o T B e RS ST L B s
?ﬁgﬁfé%a%%% a‘é\gﬁfiﬁ%liﬁd\ﬂﬁc}p%@@om@ﬂ% 1088 hifldro €18l ofidd) B hanner

ution wastreated with activated charcoal,
sirhilared Sedp D obExampleddab give thetitld compoennsl(dO nrg 60%) as a white

SRR 141405, S B SRR AR
(LB A8 I (P o510

g‘l‘%’-w (d, 131,567 6i1)z), T4B2 7(43dm, 2H),)7.39 8.7635 @6z Y. 30 —7.27

br s, 2H), 6.18 (d, IH J =56
(m, IHS, 7.20 - .1%0(m, 2H), AYRaL (m, 1), 6.77 fg,)m, J=5.6Hz),3.75 (s,

2H); MS(ESIY): m/z 485.17 (M + H)".

Example 47
F NN
N b
M T
x
X
L
N

1-(3-Flu0ro-4-(3-(2-(pyridin—3-yl)ethynyl)pyridin-4-yloxy)phenyl)—3-(2—(4—
fluorophenyl)acetyl)urea, dihydrochloride salt
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D) 4-(2-Fluoro-4-nitrophenoxy)-3-vinyl pyridin-2-ame
[00183] The title conmpound was prepared from

wa2@03A1186mr 0- 4- ni t r ophenoxy) - 3- 1 odopyri di n- 2- BEA/N820851014120

tributylvinyltin via a Stille coupling reaction in the
same manner as described in Step B of Exanpl e 33. 1H

NI\/R(DI\/ISOJ 6) d 8.35 (dd, IHgJ 3.1 Hz), 8.09
(d, THJ 9.2 Hz), 7, (d, IH &)3731715
(m 1H), 6.54 (dd, 17.8 7 Hz)3 6.24 (br s,
2H), 6.20 (d, IH J Hz) ,95.71 (d, I1H3 J = 17.8

Hz) 5.46 (d, IH, J = 11.7
(M+ H+. E) r -Butyl

4- (2-fluoro-4-nitrophenoxy) -
te [00184] A solution of

4 2- 13- (296466241"1110rﬂ-éfﬂmnphww@)mri@ihﬁyyli)Qihnnﬂ)mrridiae( 60

B e e e g el A s o
J)ep a5l 5*0%3% eth AhnfD A8 Lan E;(%&kyndﬂhe(smﬂg g ﬂ‘ﬁﬁﬂ) THE (1

partiYi oned between ¢ and saturated aq.
BtgiN it i) wakdegdsseny yvasm /\sesongepge atddkataduis e with

Nalbrm
%é‘%a%{gaﬁedaﬁ%a@es SRR RS0y SRR, eSSy
ye ﬁggvgvgg% v 35 thbél%a%& ggté;&?e'éﬁ g@AﬁDgga@ataﬁ%éﬁ sodium

IHi'l:aib(maié)anZi th EBD Atz phas8 d7izd (MdgSOk), and cen&rﬁfa’fdzl)m v8culs
d, IH J =8.6_Hz), 7.42 (t, IH J = 6 Hz), 6.86.
EPd%fiﬁCPEIOIy ofthg .re@@@?by flgsta W%H@Fogrmhyynﬁ% el pi Gy, %

W%@I%/SCH%% gé?v,\e,éﬁ%@ 1€§8mpﬁ4nﬁ%§§ the, 2*7% Y ?_)‘gnvyn i, 'HNMR

YDMSO-dy) & 8.86 (s, 1H), 8.65 (s, 1H), 861—857(m 2H) 845(dd lH J 26
4- (4- am no- 2-f| uor ophenoxy) - 3-eth Byrl | car ba

1.7 Her 8518 @, HdJJJf&@nH@)g 79894 dy1H, 2 Hz), 762( d, 1H,J= 87 8.7

R L e

| I adi um carbon (10 ng) and Pt20 (5 ng) for 1 5
h u5| ng H2 froma rubber balloon. The m xture was
filtered through Celite(r) and the filtrate
concentrated in vacuo to.give the tithg,

NN (@]
A

ZINMS(ESI +) : miz 276.17

NP nyl pyridi n-2-yl car bama

coo

’

X
P
N
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-yl)ethynyl)pyridine (30 mg, 0.090 mmol) in a manner similar
to Step 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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compound (40 ng, 89% as a pale yellow solid. 1H NWR
(DMSO-") d 9.04 (s5 I1H), 803 (d5 IH J =5.6 Hz),

w@2®5/1(e7 IH J = 8.6, 8.6 Hz), 6.50 (dd, | HSBCHU2085/014120

10

15

20

132Hz) 6.41 (dd, IH J = 2.5, 9.4 Hz), 6.36 (d, IH,
J = 5.6 H), 5.44 (s, 2H), 2.67-2.62 (m 2H), 1.43 (s,

1, bk ol AR R g6 5

f' UorthﬁB hamdpickylyukai, dinyelrecidsyiilpy4le di n- 2 yI car bama
00186 The title conpound was prepared f
t[@ﬂ 31jut Ve title gomppl was prepared from 3-fluoro-4-(3- (2 (pynd1n—3-

. ug@%ﬁﬁﬁ{} 3%)4&7?1 Q{]}ggl?{arn{u?ll K? Ipél g 6‘7.’? ﬂ)%lfar(dz& 3 W solution of
22 (ﬂﬂﬁéﬂégﬁ&%ﬁé’eﬂrl)@&a: he ineREANE Enpdinti @) BEPLari321, 0.50

n the same manner as Step. D of
Enhnqb[li;ngmol) N’S( mgnner)ﬂmllqﬂtcz SgpD of Exz(m/plq: 3|3|) .Purlﬁyatlon of the

AR B A O 8, L Sa e

agiOA St (flg Qdw27d whits %Héltdvlﬁﬂh Qhas E@i{\fert@&l td/the hydrochloride in a
3-ethyl - fluoro-4-(3-(2-(4-

fharorep pnltmlfay tg StcetD) ol Bxamiplo $ p kegivg {hedittd epnpopngd ( Eamahio) as a

ot sty AR S Ot 15 R RaES USR8 @

t t f
nmi%e)ﬂfgq \A}g é%gggﬁt%?a? Beﬁpﬁzz s on, 3. L HE 17,98 (d, 1H, J

I'n 'vaclo and’thé produc
pu7i7THA]7189 (ridhalal 2.0 HAPLY Aétdddch, AH)O7.41 (s 2HNeT.36 - 7.34

t( itle go %‘%}T 2@;‘%&%’ 8, 83:96‘1’?21’%576?‘3@5"\’?{{: ifsso_l;]hgb 3%5%’1);

( 7.33 (m 4H), 7.16 (dd, 2H, J 8.9, 8.9
A%S(éghl gfqg’”/fH J=7.1H), 3.73 (s, 2H), 2.71
-2.66 (m 2H), 1.10 (t, 3H J = 7.1 Hz); MS(ESI +) :
rriz 427.18 (M + H)+. Exanmpl e 35
- (4- (3- (2- (4- Ani nocycl ohdxampladB) et hyi i yl ) pyri di n- 4-

yI oxy) - 3-fl uor ophenyl ) - 3- X

(2-(4-fluorophenyl)acetyl)urea | N
o

Fj©/ NH
0
A

H2N N

/Br

S

N-(4-(2-Aminopyridin-4-yloxy)-3-fluorophenyl)-2-bromoisonicotinamide,

trifluoroacetic acid salt

A) 2-Bromo-isonicotinicacyl chloride
[00232] A solution of 2-bromo-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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BocHN A) 4-(fr~-Butoxycarbonyl)cycl ohex-| -enyl
trifluoronethanesul fonate [00188] A solution of

WO BwsAseni nocycl ohexanone (Astatech Inc., 213PemyuSof014120

nmmol) in THF (7 nm.) was cooled to -70 OC and treated

with a solution 0.5 MKHVDS in toluene (2.4 m, 1.2
nesRkentrafddCndiid H8e ﬁﬁﬁu&tdf@tlﬁgnﬁlsomz:gu%l fcﬁfonag Whk Rised
treated drop wse with a solution of

pisacyly in the nentrstepewitbos Sultfep purifiddiof392 ny, 1. 1nmmol) in
THF (4 niL) and stirred at -70 OC for 25 mn. The

m xture was quenched with saturated aq. NH4C

Sg) Ut | Qtq-(SlA inGPyviaidla .3-HEHSPH entf1}-0- {dtinamid
a@d bri Ee( G%I#egg( 1§‘1&§2 conce t?igt’%d %nﬁﬁé namice
Tj66233]ud Eoph@ﬁhmrb rmepms dddedia Istyluf,lbmefl 4e(|4|cammbdg raphy

CheorophenorOpEGHD 21T (OmPRIIgS08 AR aff gl B mmol) in

?(%I%@(%@Mg%% d B %ﬁcﬁo;ﬂ \géé'gltmseg 168 F}Sﬂe"%acé%n%g%ﬁe was
(ctmcd:ﬂrtl)a;ted]and&hc( ﬁesldﬁH)Mas Borifipd B) pﬂepm’aﬂﬁuﬂj?LC to obtain the tltle

4-( 2- (trlnethyIS|IyI)ethyny 1 | ohex- 3 nyl car bama
[@m@g{p d f75vogt dp &o)s a yellow solid (TFA salt). "'HNMR (DMSO- dg) 611.03

(ot HEhSrogey TEe Rk B (G7or S8 8 ey 771 @ 1= 8.5

tHEyeshyt, 99, ylﬂgﬂzb@m(&asaﬁrm 701982Hapl6)18(511mJ 2.2 Hz);
(0.68 ni) and THF (8 nL) in a reaction flask was

PMISEESL Wit Q3: 4oh Mk eated in turn with Cul (14 ny,
0.072 mmol ) and (Ph3P)4Pd (27 ng, 0.024 mmol). The
reaction mxture was stirred at roomtenperature for

25 min, and then diluted vifdmpie@dc (50 nlL), washed

with saturated ag. NaHCO3 sol ution and brine, dried

(MySA) and concentrated in vacudyTh B product
was purified by flash chrorgatolra 2 eluting
with 0 -25 % Et OAc / hexane 0§ title

conpound (116 ngy, 81% as a ygl | ow é‘bl id. 1H NW\R

(DMBO- ) d 6.06 (s, |H

H 2N N
N-(4-(2-Aminopyridin-4-yloxy)-3-fluorophenyl)-2-(4-fluorophenylamino)

isonicotinamide, bis-trifluoroacetic acid salt

F
B | :I
/
HO,C NH

A) 2-(4-Fluorophenylamino)isonicotinic 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

residue were added EtOAc (100 mL) and water (20 mL), stirred for 20 min and the
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4.50 (s, IH), 3.76 (s, 1H)52.46 (d, 1H5J = 18.8 Hz)5
2.36-2.14 (m 2H)5 2.00-1.78 (m 2H)5 1.66-1.50 (m

wo p05/117848 (s, 9H), 0.27-0.05 (m 9H). BocHN QrCT/US2005/014120

tert-Butyl 4-ethynyl cycl ohex-3-enylcarbamate [00190] A
solution of tert-butyl

%oﬁ s fﬂ%{égéd“ gdaaiédxh}ﬁ L CH5aaB %E?% th%rafgi‘f%ié%ﬂa& €600

was cool e
tmg,aﬂoem b & BanlsoQd. MIE Nmaqmcam& B1981(5,1 10D 848 (4, rlH'§HFO4 (d,
(Aldrich, 440 nL ) and the m xturestirred

i, Wﬁ&ﬂ@ﬂéﬂ@d Zlfﬁe/'wfga& 4O pn s 26 (2 D47 05 (dd. §thy = 82 6.0
( t ed th eth Th th
eﬁ%%(ﬁ\%gg vvas%gg’ @n")ft LI%% (?/o I\I\(:lMZC(Beangr bri ng, edr ie{ed

(MgS™) and concentrated in vacuo to give the title
conpound (83 ng, 99% as a brown oil. 1HNI\/R (DMSO-M) d

6.09 (s, IH, 451(s \?N77 , 2.82 (s,
IH), 2.47 (d, IH J = (‘1216(m 2H) ,
2.04-1.79 (m 2H), 1(7120- 1.43 (s, 9H).
D) -Butyl

413)( 2- (zdc(z( %ﬂdrkaﬂﬁalﬂmﬁido?l@mQa%xadw chidride3- Y! ) et hynyl)

cycl ohex- 3-enyl carbamate [00191] "A sol uti on of

4002351 ucy mixuridf 2e@hbrooghenglamaat)ispnicdiime a¢iddApbumgd2 A

o B st %ﬁ& @%rﬂgagx%sgm Bk tefux gonprgatugs fop2 b The
Wt)on' Was@RRYARAR i G2 ail-the WRRIe gr&ﬂfc?%a%ga dHe3 (e

and the degassed by VYacuum ar gon purge
swixtistepn was treated with tetrakistri phenyl phosphi ne
pal | adi um (20 ng, 0.0018 mml) and Cul (10 ng, 0.054
mrol ) and then heated at reflux for 2 h. The m xture

1 i Aatd-2R85k 0 8L tqed agq. NaHCO
S ot P A ol B MR RIS 2 S ot ec,
was he dflwériophbiylamindisbeido(ibdubide) and concentrat ed in
vacuo. The crude product was purjfied by

dRPBHt od sdniono 44 @relaogeﬂu@loamq@gymy{lﬁmehﬁnw kf-empound
/gl ﬁgﬁﬁﬁle 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 EtOAc (150 mL) and saturated aq. NaHCO3
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-dj)
8 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, J=17.1,2.2 Hz), 6.10 (d, 1H, J= 2.2 Hz); MS(ESI") m/z 217.9 (M + H)".
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to give the title conmpound (124 ng, 76% as a yellow
solid. 1H NW\R (DVsO-d 6) d 8.68 (s, IH), 8.51 (d, IH5

wa200581B6Hz), 8.43 (dd, IH, J = 2.5, 10. 7 Hz)PCBUIH05/014120

(d, IH J =9.2 Hz), 7.49 (dd, IH J = 8.6, 8.6 Hz),
7.14 (d, IH J =5.6 Hz), 6.85 (d, IH J =7.1 Hz),
6.04- 6.00 (m IH), 3.48 - IH), 2.36 - 2.25 (
m IH, 2.17 - 2.04 (m 2%&@8§m 1.89 (m IH, 1.78
- 1.69 (m IH), 1.46 - 1.35 (m IH3.36 (s, 9H);
MS(ESI+) : nmiz 454.27 (M + H)+,E) lert/-Butyl
4-(2-(4-(4-am no-2-fl uor ophenoxyypym-dro- 3-

yl ) et hynyl ) cycl ohex- 3- enyd_carba e "[ 00192] A m xture
of r -butyl

4-(2-(4-(2-fluoro-4-nitra y) pyri di n- 3-

yl ) et hynyl ) cycl ohex- 3-enyj carbamate ( 110 ngy, 0.24
nmol ), iron powder, -32 sh (150 ngy, 2.7 mmol),

NH4C (280 ng, 5.3 mmol ), (1m), HHO( 1 nm) and
EtOH ( 1 mL) was hedt®d af” 100 0C for 30 ninutes. The
m xture was filtered through a pad of Celite(r) using

DVI-(o(Zodavinepyaidipt4-goxysk-dugrephenzl)f6-pxo-h16edihsdeopyridine-2-

basic to pH 8 with satur.ated.aq. NaH sgl.ution. The

m xture was ext racgfrkzodxatmvha%gnvm“gﬁo%Fgggégﬁéhdri e_d

(BBA) ded LoaRRNI6AREoNyicoBAMAcid AdiNE, DBend, i0td08nmol) and
ound (105 ng) which was used wi thout any further

ROBE (Banioh?] NBIESINDME Grral izt wrs qdvied BIYGLHE) (50 me, 0.26

- But Yl @4 (2 {4 (2-f1. 4-(3-(2-(4-. . .

oPinsPdpfiaket bttt ey idincap mins (Gospapyng B of

| D61 O %423n 0 S0 Y9 GRAAIRARY EhelOAERBAImiRnRO b ist%@ed)(ﬁvemi%ht at rt.
tert-butyl 4-(2-(4-(4-am no-2-fluorophenoxy)pyridin-3-
yiturgicatiery bf iy cé¢astien n8xtwre/hycerebaatitecs I PEQ afiigrded. tho desined product

4559 25 Ph s Ry e RS ot R AcDPB3RSTS @, 1.

(@ﬂ@%@@{zﬂﬁﬁ9_%@,§@r}§f@ﬁ&, ff ,’J98%4I{§”§.|6%§‘%1qﬁ,9% 72,

m xture strrred at e sol vent
el By, @ 20(dy) e =22 Hiz)n MSESHpnre34 dbeVipuE)Ti ed by
fl ash

Example 51
X
o) | NH
F NH O
A
| X
HaN" N7

N-(4-(2-aminopyridin-4-yloxy)-3-fluorophenyl)-2-ox0-1,2-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 EDCIL.HCI (80 mg, 0.42 mmol)
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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chromat ography on silica gel eluting with 10-60 %
Et OAc / hexanes to give the title conpound (50 ng,

WG 20/ 18586 White solid. 1H NVR (OVSO d6) d 11.PGI/{S2005/014120

IH) 10.57 (s, IH), 8.57 (s, IH, 8.36 (d, IH5J = 5.7
7.78 (dd, IH5J = 1.8, 13.1 Hz)57.41 - 7.29 (m

?H%lﬁﬁétso}p bf(tf;edre?%mnl Iﬂtxﬁjrg b9 ?r%a.%zsldé hPL%ﬁ?o%g% tsﬂe%esrged‘ product

'((7‘@ me3 4935) é;s,?a l%‘r@e.—co’iol'éd soth(”PFlA éaﬂt) |1H)NMR &> 30[2) &9.59 (dd,
iPBJ_H; 1. QZ%H(Z}HS @I—()dd ﬁHﬁﬁ— 2.6, @ﬂ)HZ)E7§I83 I($)1(H rﬂ‘z7é’(ﬂ¥)27175

(I 6802 R Tt 4 Bl S SR R Ty oy PR 5 €
bexys.28¢d, 1H, J= 22Hz) MS(EST) m/z 341.2 (M + H)".
f1 dor ophenyl )-3-(2 (4 fl uorophenyl)acetyl)urea,

di hydrochl ori de salt [00194] A solution of rt-butyl
4-(2-(4-(2-fluoro-4-(3- ZE}
f 1 uor ophenyl ) acet yl ) urei d Bﬂlé’r\o%/) pyri di n-3-yl) et hyny

| ) cycl ohex- 3-enyl carbamate (40 ny, 68; nol) in

anhydrous 1, 4-di oxane (2 nL) was q:o\l ed to -10 0C and
treated with 4 MHO / 1,4-di® HHnl) . The mixture
was stirred at -5 0OC for_2.5 h thenl at rt for 1 h. The

m xture was concent r at ed~yeder-VYacTum wi t hout any |
pound (32 ny, 84% as a

heating to give the title
yell ow solid. 1H NVR ( D\, 6) d 11. 05 (s, IH, 10.61

(s, IH, 8.69 (s, IH, 844 (d, IH J =6 1H). 8 06
(d IH J =20 H), 8b\(dd IH J =12.7, 2.0 M),
7.46-7.38 (m IH), J{Hd TH ) =86, 5.6 o),

7.19- 7.13 (m IH), r%ss(cl IH J =56 H), 6.17 (s,

I H) - gﬁ(i-ﬁmlgkﬁyruﬁnzﬁyﬁxg)z.%-@Tﬁorgﬁ‘{geny? (g-g:[&ihyggl :S)m -1,2-
I H) 1 71-dihg@ropyriding-3-chvHcamijle, tmiflursagticacidsalt H) +.
RS, %9 s iaRoh SRR ERY SRRt 59 Greeyy 73 B 047

aﬂ Y50 ig) in DMF (5 mL) at 1t was added EDCLHCI (130 me, 0.68
erl%g op %( g31n4 fl L(Jorop))henyl )acetyl)urea, ( s

trinb ) o kbavkxd oty 4164 amhrtoﬁq ﬂuorophenoxy)pyrldme -2-amine (Compound B of
% ( ne ;é%&@gﬁSrR?% t B OB ci) t)fl)é g&é{lon mlxturey Wzsp srtgped At o over 72 h.

Zi’l.&% iP5 réél:ﬁ(';lpﬁlli‘)&ﬁfé)w propdrAARAYPILC f8rdeGAMPALREd Hroduct
(125 mg, 55 %) as a beige-colored solid (TFA salt). '"H NMR (CD;OD) & 8.46 (d, 1H,
J=17.9 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 (d, 1H, J =
7.7 Hz), 6.21 (d, 1H, J=2.8 Hz), 2.40 (s, 3H); MS(ESI") m/z 355.2 (M + H)".

I II‘—-
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of Exanple 33, 300 ng, 0.83 mmol), propargyl al cohol
(Aldrich, 145 niL, 2.50 mmol ), Et3N (2 nL) and

wa@nivpdimses THF (2 nli) was degassed by vacuunl ap@DOS2005/014120

purge and treated with Pd(Ph3P)4 (31 ng, 0.027 nmol)
and Cul (10 ng, 0.054 mol ). The m xture was heated at
refl ux under argon atnosp 10 min, cooled to rt
and diluted with EtOAc (Zggﬁﬁlgﬁg H20 (20 nL). The

Et OAc phase was washed with water an€@ brine, dried
(MyS™) and concentrated in vacuo. g cr ude residue
was purified by flash chronmatograp ly O silica gel
using 0-3 % MeOH / CH2A to gi fi red product
(185 ng, 77% as a pale yellow sglidl 1H NVR ( DVBSO )
d 8.69 (s, IH, 8.49 (d, N 5N6 H2), 8.43 (dd, IH
J =10.7, 2.5 Hz), 8.17 (dJ 9.2 Hz), 7.57 (t,
IH J =8.6 Hz), 7.04 (d, oH, = 5.6 Hz), 5.40 (t, IH,
J =6.1), 4.28 (d, 2H, J 6.1 Hz); MS(ESI ) : mz
289.13 (M + H)+. B) / -Huty

(1-(3-(4-(2-fluor 0-4H2|q' enoxy) pyri di n- 3-yl) prop- 2-
ynyl)azetidin-3-yl)nét hyl carbanmnat e [ 00196] A sol ution
of N-(4-(2-Aminopyridin-4-yloxy)-3-fluorophenyl)-5-chloro-2-oxo0-1,2-
3- (4-(2-(f I(uor 0- 4P¥17i t rophyerfg>)<y) pyri gi n-ySzyI ) pr op-%-oygf-l
-ol (43 nydibydeepywiding-3scadbdiapgde, 4 Hluroacaic2@idsalt ) in

A TRl o PSS SRS B-0 00 b Wra 050
Rembl)XRE HABE @0 n8d)iih DM (A1 P Wladde M EDEIEICTI( XS MG, 0.68
was concentrated under reducéd pressure. The residue

wamot)rfelowetl by Hi4-Bivina-2-fdordphendiyREAl dimks2 ain indd(Coénpound B of
[)an tidin-3-yl nethyl-carhamc acid ester. (B

ARRPHRE el 0 e Spng o i FsechiRR e W ShrerOf 4 b

P ddificatl B of B8 ¢ Hixthié 1 BaFLP1LO %ﬁgrc%ﬁtt%@@&ired roduct

Et OAc and saturated ag. Na 3 solution and the Et OAg

(&5 mgs ¢ &6 )ais echeigoaoheed volid(THA sadt).d FH &MRNGBGOD) 58180 (d, 1H,

concentrated in vacuo, The residue was_purifi

fied b
2SR i BARKSIEDH B0 012), 81 ik (e T 1416 1051 Hp KB GH$ H),

7 e s 1 B ik s AP AT Iy i B

MS(EST") m/z 375.1, 377.1 (M + H)".

Example 54
Br
X
O I NH
F NH O
A
| ~
HoaN" 7

N-(4-(2-Aminopyridin-4-yloxy)-3-fluorophenyl)-5-bromo-2-oxo-1,2-

dihydropyridine-3-carboxamide, trifluoroacetic acid salt
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(d, IH5J = 5.6 Hz), 8.41 (dd, IH5 J = 10.7, 2.5 Hz),
8.15 (d, IH5J = 9.2 Hz), 7.53 (t, IH5 J = 8.6 Hz) 5

W 208/1(18¢7 | H5J = 6.1 Hz) 5 6.86 (t, |H5J 5. 6 HQT/US2089014120
(s, 2H 5 3.24- 3.14 (m 2H) 5307298(m 2H) 5

2.94-2.87 (m 2H), 2.37-2.26 (m IH 5 1.33 (s, 9H):
E@%ﬁﬁ Jo 2 'S_éﬁ.\ﬁorf'%lZ 71’19d{§%9 @)lfrm[n() Mi&othk9adia (147 &g A%67 2ol

(S‘jzn ((?bnbﬁ (9% rj19n5632559)wm1 dﬂmﬁr(éﬁyr)g)ym DAV (%nm) Yprtopesdded

)aze“d' b DBV LT PR etup ot Byridine-2-

_%51;15% c?g?‘nao.oxn% B ot Rmpls 24, 147 me, 0.67 ramol; and thereaction migture
knfhls Btiged/ ht)rﬂ'eﬁémighar Paﬁﬁtaloiﬁﬁ thn;r,eaﬂloﬁiﬁnmmb Yy ipreptategive HPLC

sa St E of Ex I 35
¢ ordeg heok bomorrRI (e #T 6B biige ool Sl (e ATRE: 1

S I t

AP 30! ® Tceds S PRSI T3 ORI Rt P @ 11
ryl:zz( 22%228(711_??1)6 n{,ngm 6_%8-5@ 1Hey &=BUtyA Hz), 6.14 (4, 1H, J=2.2

uor o
ﬂ{Zl)DMﬁ(ESH?In)/aééﬁP{/@héMﬁdH) phenoxy) pyri di n-3-yl) prop- 2
-ynyl )azetidi n-3- yl)nmethyl carbamate [00198] The title
conpound was prepared fromt r -butyl
(1-(3-(4-(4-ani no-2- Example 55
fl uor ophenoxy) pyri di n-3-yl ) prop-2-ynyl)azetidin-3-yl)m
ethyl carbamate (25 ng, 0.059 nmol) fandca, 0.3 M
sol ution of 2-(4-fluorophenyl)ace ylllsocyanate in
t ol uene (Conpound D of Exanple.l 37 m,, 0.11
mml) in the same nanner as Ste f Exanple 33 to
give the title conmpound Ithlefisolid (20 ng, 57%.
1H NVR (DMBO-<4) d 11.04 ( Hy, 10.58 (s, IH, 8.63
(s, IH, 837 (d, IH J 5 Hz), 7.78 (d, IH J =
12.6 Hz), 7.40 - 7.33 ( 4H), 7.16 (dd, 2H, J = 8.8,
8.9 Hz), 6.89 - 6.87 ( H 6.68 (d, IH J = 5.5 Hz),
3.73 (s, 2H), 345(s , 3.26-3.24 (m 2H), 3.07-
3.04 (m 2H), 2.98 HoNT (m 2H), 2.38 - 2.35 (m

2H, }V-?ﬁ(é-gmlnggmaﬁ(-éﬁﬁo%).%-rHuzorophenyl)-6-methyl—4-oxo-1,4-
dihydropyridine-3-carboxamide, trifluoroacetic acid salt
[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 EDCL.HCI (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 overnight,
and then heated at 75 °C for 1.5 h. After cooling the reaction mixture to 1t
purification by preparative HPLC afforded the title compound (70 mg, 29 %) as a
white solid (TFA salt). "HNMR (DMSO-dq) § 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 (s, 1H), 6.14 (d, 1H, J=2.2
Hz); MS(EST") m/z 355.3 M +H)".
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606.26 (M + H)+. E)
[-(4-(3-(3-(3-(AmM nonet hyl )azetidin-I-yl)prop-1-ynyl)p

W@ rdoditr7sd? yl oxy) - 3- PCT/US2005/014120

fl uor ophenyl)-3-(2-(4-fluorophenyl)acetyl)urea,
trihydrochloride salt [00199] -Butyl
(1-(3-(4-(2-fluoro-4-(3-( )gaqn Ie 56

fl uorophenyl )acetyl ) urei do phenoxy)pyrldln 3-yl) prop-2
-ynyl)azetidin-3- yl)nethyl carbanfte (20 ng, 0.033
mol ) was dissolved in CH2A 2 (2 and Ieated Wi th
TFA (0.5 L) and the m xtureyStJ
tenperature for 1.5 h. The m :

vacuo and purified by preparatNHveOHPLC (Colum A) to
give the TFA salt. The Talt was di ssolved in
absolute MeOH and treagpedcwi'th 1.0 MHC / ether
stirred for 5 mn and oncentrated in vacuo to give
the title compound ( 45% as a white solid. 1H
NMR (DMBO-A) d 11, 071(s.J1H, 10.06 (s, IH), 8. 96 (m
IFD 8.61 - 8.52 'y I'NMy, 8.36 - 8.25 (s, 2H), 7.82

(m '2 (ﬂ-;}%g%mog}@g?ﬂ(ﬁfyl -3-13 (g”bban'?l 'irbegzyl-%oioi 4-
Hz), 4.48 (ﬁﬁydr% rldfnezi-cgrlﬁﬁaﬁmle,gﬂ}luoisoazﬁtlé aeid kbt
3.30 - 3.20 (m .16 - 3. (m 2H); MS(ESI+) :
nmz 506.18 (M + H)+ [00200] Exarrpl es 37-40 were
prepared in a simlar nanneBthm%hat which is

descri bed in Exanpl e 36. Exanppl

| - (4- (3-(3-(3- Ami noazetfd
-yl oxy) - 3-fl uor ophenyl ) - 3+ |
(2-(4~ quorophenyI)acetyI)uNea t r¥hydrochl ori de salt

[Q%O{Jr E‘FSP'SS‘Eg i’fyd(%xyépbﬁyﬁaalgthgfﬂpw%%ﬁ ?[TEL;I )3 ﬁyr i di
r{oﬂzaddoxyrbni}fe@fbgené?&s%n{f}urefok@%r L @BREY. M IBAREY hiES(2.53 ¢, 10

trihydrochloride sa
mmol, prepared following the procedure in Synthesis, 2001, 14, 2175-2179) in

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). After stirring for 15

-l -ynyl ) pyridin-4

min. was added n-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
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 // 460:460:50:10 to afford the desired
product (2.85 g, 91 %) as a white solid. 'H NMR (CD30D) & 8.13 (s, 1H), 8.04 (s,
1H), 7.41-7.20 (m, 5H), 5.94 (s, 1H); MS(ESI") m/z 280, 282 (M + H)".

OH
Br

\
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[00202] 1H NWMR (DVMSO-~) d 11.07 (s, IH), 10.63 (s,

IH, 9.44 (s, IH, 891 (s, IH, 850 (d, IH5J =6.2
wWo2005/1778874-7. 78 (m I H), 7.45-7.39 (m 2H), 7.B8FUSBA5/014120
(m 2H), 7.16 (t, 2H, J = 8.8 Hz), 6.85 (d, IH5J = 6.2
Hz) 4.26 (s, 2H), 3.75 (s, 2H), 3.34 (br s, 4H), 2.49

r s, 4H.: ESI +) ... 506.23 (M + +. EX le 39
B (4- ?ﬁ%kﬁkﬂ%ﬁ%‘é‘ﬁ%ﬂ-| “yl) prop-| -Hg/ny| Yoyri din. 4
godzaxy) - Briktieé ePNBRhI-5-(hydroxy(phenylmethyl)pyridin-4-ol (2.55g, 91
-(2-(4-fluorophenyl)acetyl )urea, trihydrochloride
sahal),[ 002 01 mi, 3%m@/ﬂz)€1u(39@b)7we%§ﬂrrq4)at5t fppl@h. The
(Gtion frixigiegind Gpodgted n Hghdyind b selihe Waj pifphiea By st
@@I\nrﬂl"&]roﬁat@)gra%l}goﬂ§li6£fgel%l'@ting@\dﬂ8he(xﬁne/EtOAd/l\Ee(5H7/
Hz), 4.40 (s, , 3.74 (s, 2% 3.64 - 3.60 (m 2H)),
803300:58 feiovied byl heranggEHBAC/MBOER// ARP:490y50:1H) tsz@rf]%oxzd gIgtmpure
M2 i b2 1 881 () 021 MRUESL s NiboH MdZE58% 56 aiMhe
odpet Whigh wsp &rilagpted
g%%{egfpé?%% @g@ﬁgﬁ'@ RPRYL wakd s EYNMR @pMSOLay ! PYTS (brs,
LS. 0P e 0F),) 7. 34 (s21K14-7E36:B 6 i), Refelsy2Eur ea,
trihydrochloride salt [00204] 1H NWR (DVSO- ") d 11.08
(s, 1H), 10.65 (s, IH, 8.96 (s, IH, 8.54 (d, IH J =
6.1 Hz), 7.83 (d, |H J = 124 Hz), 7.43 (s, 2H), 7.37
- 7.33 (m 2H), 7.16 3,04c14 Im _2H), 6.90 (d, IH J =
5.6 Hz), 4.62 (s, 2H), 4,06 3.8 IH), 3.75 (s,

2H), 3.70 - 3.55 (m 3H), & - (m 2H), 2.25 -
2.08 (m IH; MS(ESI+) : mZN506.22 (M + H)+. Exanpl e

ft-l’( 3. PragyH-hyooxyniecofiic agid, o oxy- 4- (pyrrol i din-|
'[%0?4!5}’ rr ?Fg !a@?l};r_tilofmfB{h’eﬁ@ﬂé-brf)m_opyr_idin:él-ol (220 mg, 0.83 mmol) in
M&S&; L G e A AN gpg.tty(\)%xfaésgdaédule/{eﬁ?go o B L of
gg{ i §H'J]‘§,r1{§’n §2 R Ak S GRRGIRY K A! ) Bl SonihideP(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
HPLC to afford the desired product (100 mg, 35 %) as a white solid (TFA salt). 'H
NMR (DMEF-d;) § 12.99 (br s, 1H), 8.69 (s, 1H), 8.28 (s, 1H), 7.35-7.19 (m, 5H), 3.90
(s, 2H); MS(EST") m/z 230.1 (M + H)".

D) N—(4-(2-Aminopyridin—4-yloxy)—3-ﬂuorophenyl)-S-benzyl-4-ox0-1,4-
dihydropyridine-3-carboxamide, trifluoroacetic acid salt

[00246] To a solution 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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(pyrrolidin-I-yl)pyrrolidin-3-ol [00205] A solution of
3-(4-(2-fluoro-4-nitrophenoxy)pyridin-3-yl)prop-2-yii -

wo 20b5/1{8onpound A of Exanple 36, 43 ny, 0.15 nPoOl/PSHNE014120

10

15

20

DI PEA (45 nmL, 0.26 mmol) in anhydrous THF (1.5 nL) was
cooled to O OC and treated wi th nethanesul f onyl

hl.orid

SRS 1% T U0 bl gL ] B et ppocu

gfh%%% 1P ICRG WHIBSBEA Solid B8t rlFﬁNNﬂE(DMSG—H@@thZSI\{bEB 1H),
1.0n), D PEA (45 m, 0.26 mmol

(13144 (4i1P); 859 (3 rlEbi=tH.A Hz)y8.9%(dds 6H; ﬂrziBa@ 312 ek )i%ddd. 1H, J

A7 SRS 3 CT7 it pgh 7ot B D B2 G2 222 )

%%%V@em Er-OAG and3satyr Je@l |58¢br sl\aH?CMSV(EBm; o 4and M + H)".
the B it e

OAc phase “separa washed wth brine, dried
(MgS™) and concentrated in vacuo. The crude product
was purified by flash chrgmato hy on SiQ2 eluting
with 0-1.5 % MeOH / CH2d x?'ﬂi‘g‘?%thetitle compound
(38 ng, 59% as a brown oil. DVBO-7*) d 8.72 (s,
IH, 854 (d, IH J = (dd,_IH, J =10.7

2.5 Hz) 3 8.14 (d, | ’?‘@,'m, J =
8.6 Hz), 7.15 (d, I . 4. I81 (m 1H)),
4.11-4.10 (m 0.5H), 3. m> IH, 3.54 (s, 2H).
3.59- 3.50 (m 0.5H), 3. g IH), 2.79-2.75 (m

IH), 2.60-2.32 (m 4H) (m 4H); MS(ESF):

mz A212A (M + H)+. B) 3|?,4
R)-1-(3-(4-(4- Am no- 24f | Uor ophenoxy) p r| di n- 3-yl ) prop-
2-ynyl)-4- (pyrroly, N“Yl)pyrrolidin-3-ol [00206] A
m xture of

(3R, 45%)-(41-(2( AnfiofPridinubyloxg)-Brifluoopsiemykyl-oye-l ephrengl-1,2-
-yl)prop- 2-ynyl)- 4-( rrolidin-I-y Mrrolldlgg{ol
(35 g, o.dd&zlrﬁﬁﬁrlyime I’MXWE}de’ 2 'Zv"aieﬂlﬁ_’}cl ftpo
( 1 m) was treated with Fe powder (67 ng, 1.2 mmol,

2.4 mol ) and heated at 100 OC for 45 mn. The m xture
was filtered through Celite(r),@e basic wi th NaHCGO3

and concentrate in vacuo. The r ue was partitioned
bet ween Et OAc

NH

|
|

HazCO,C~ ~CO,CH3
A) (E)-Dimethyl 2-(3-(phenylamino)allylidene)malonate
[00247]  To a solution of 2-(3-methoxyallylidene)malonic acid dimethyl ester
(Acros Organics, 200 mg, 1.0 mmol) in THF (2 mL) at rt 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 (DMSO0-ds) 8 10.16 (d, 1H, J=12.7 Hz), 8.06 (t, 1H, J=
12.7 Hz), 7.74 (4, 1H, J= 12.7 Hz), 7.30 (1, 21, J= 8.7 Hz), 7.16 (d, 2H, J= 7.7 Hz),
6.98 (t, 1H, J=7.7 Hz), 6.35 (t, 1H, J=12.1 Hz), 3.69 (s, 3H), 3.65 (s, 3H).
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and saturated ag. NaHCO3 sol ution. The Et OAc phase was
dried (MgSOX4) and concentrated in vacuo to give the

weewde1mel | ine (16 ng, 50% which was used di rBCT/U§200$014120

the next step without further purification. MS(ESI+):
mz 397.28 (M+ H+. C I-(3-Fluoro-4-(3-(3-((3i?,4

) - 3- hydr oxy-4-(pyrrolidml -y rrolidin-lyl)
prop-1-ynyl)pyridin-4- onxy)bhe yl)-3-(2-(4-fluorophen
yl)acetyl)urea, trihydggobdor [ 00207] The
title conpound was prepared fiom

(m ,41?)-1-(3-(4-(4-am no- 2-

ol i d| n-
B MDA AL
S[@g onTofa salutién of ﬂmran[ih&raylﬂl)m@ét@]{mdl &00@' @Bgtrg%l (TISO mmol) in
d le 1 o
e b B H es i deg e (S géf@pe P Nokianil 4 238mcD) and
Tﬁ@mﬁ%&@ﬁl&?&s WR3d Bt iedd £ R¥ed | de § vﬁplalgcrl] ltﬂgﬂllxture

A) and converted to the hy roc e sane
ancestrated to a veluep & ﬂfmﬂaﬁpbﬁ&‘f&ab@n of e rbzitﬁohlntnb(ﬁlre by

9 wWh lid. 1H N
&t 1 oo e dosfrd Bl 003 mgHyz 9% 86 el solid. i

&
'NMR @rprhbs. %(g'(d(dj 4%17 312> nb, ?%E’d(d 44')_ 66 173 f12), 7.57-

(7di& (2 H)J6.53 &, 2H, $ @. (Ha)z) 38489, {1, ME%ESF)—rﬁ/zlﬂﬂ@ M + H)".

4.64 (s, IH), 4. 34 (s, 3.84 - (m 4H), 2.70
- 3.55 (m ZFD 3.55 - 2 98 (m SFD 2.08 - 1.92 (m
2H), 1.92 - 1.75 (m 2H); NB Sf : mz 576.25 (M +
H) +. Exanple 42 _
| - (3-Fluoro-4-(3-(3- (2H6§¥ yl)acetan1do)prop
-1 -ynyl ) pyridin-4-
onxy)phenyI) 3-(2-(4- fluoroﬁhe cetyl)urea

£90208r Oty T RteByE - diFedrapspidins ¥ s5ni e 260, 0 ol )
\6R249] Ssﬁl'rfﬁ%ﬁré Bf thbfiyl 2-0xo0-1-phenyl-1,2- dlhydropyrldme -3-carboxylate
(70 mg, 0.31 mmol) and LiOH (40 mg) in methanol (6 mL) and water (1 mL) was
stirred at 1t overnight. To the reaction mixture were added EtOAc (50 mL) and 1 N aq
HCI (15 mL). The EtOAc layer was separated, dried over MgSO,, and concentrated
in vacuo to afford the product (55 mg, 83 %) as a light yellow solid. 'H NMR (DMF-
d7) 8 11.77 (brs, 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, 5H), 6.88 (t, 1H, J= 7.0 Hz); MS(ESI") m/z 216.2 (M + H)".

D) N-(4-(2-Aminopyridin-4-yloxy)-3-fluorophenyl)-2-oxo-1-phenyl-1,2-
dihydropyridine-3-carboxamide

[00250]  To a solution of 2-ox0-1-phenyl-1,2-dihydropyridine-3-carboxylic acid (36

mg, 0.17 mmol) and HOBt (18 mg) in DMF (3 mL) at rt was added EDCL.HCI (45

mg, 0.23 mmol) followed by 4~(4-amino-2-fluorophenoxy)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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(25 nL) and the solution cooled to O OC and treated

dropwi se with a solution of propargylamne (Al drich,
wWG2®5017860. 0 nmol ) keepi ng the tenperature bel POT/LS2008014120

The m xture was stirred at rt for 1.5 h then

concentrated under vacuum The residue was dissol ved

| | 1
o RERE PR ) g 25 0% aefiR S SolRt (ot '
TIREIDMBO-4:p 81131331 (b, LD, mbld@mHy;msszc(ddpemJaﬂead ZIerz)
vacuo to give a colorless oil was di ssolv

M&W@slﬁﬁnﬁ 6Fﬁz)2 laHa). 8881(&d e/ T)2éé1%)o7 P annﬂ 2'Hz), 7.81

TR S TR GTL B0 G Bh) GERRE L S RUTEN 985 or s

(138; MSES %MZQHMNRGQDGS) d 4.75 (s, IH) 3.95 (s,
¥9 % I? 24 (m IH), 1.48 (s, 9H) .20 B) tert-Butyl
3 (4 (2 fl uor o- 4-ni trophenoxy) pyri di n- 3-yl ) prop- 2-
ynyl car bamat e [ 00209] The th ggnpound was prepared
from - Boc- propar gyl am ne Fég 63 mol ) and
4-(2-fluoro-4-nitrophenoxy) - 3 |o. Qyridine (Conmpound A
of Exanple 33, 150 ng, 0.42 nnn|) ia a Sonagashira
cross coupling reaction usi ngyPd > (9 ng, 0.008

&

nmol ) and Cul (1.5 ng,:0.0Q08 ol @ Et3N / THF
(3 nmL) according to Ste Exarrple . Ahe title
compound (124 ny, 76% btained as a red oil. 1H

NVR (DMSO-*/*) d 8.66 ¥s, 1TH), 850 (d, IH J =5.6
Hz), 8.40 (dd, IH J , 10.7 Hz), 8.15 (d, IH5J =
9.2 Hz), 7.52 (dd, | ,\3 =8.1, 8.6 Hz), 7.33-7.30 (m
IH 7.07 (d, IH HN= Hz)5 3.95 (d, 2H5J = 5.6 Hz)5
1.35 (s, 9H); MS(ESI+): mz 388.21 (M+ H+. O
3- N4(4€Q—&immpyrﬂd1n+4t-ylopﬂe3°rﬂn9§qnhenﬁl)f6-@-ﬂu<)lmpbpnﬂ)lwﬂdyl']v-
-am ne [00210] A sqlutio
3- (4-(2-fl uoro- 4-H ?Wﬂgngr}%‘%?ﬁ%?‘#%dﬁ?%r op-
2-ynyl carbamate (300 ng, 0.78 mml) in CHRA 2 (10 nl)
was treated with TFA (2

X

|

2
HO,C” N

A) 6-(4-Fluorophenyl)picolinic acid

[00251] A solution of 2-bromo-picolinic acid (Aldrich, 2.02 g, 10 mmol) in DME
containing 4 mL of 10 % aq Na;COs; was purged with Ar gas. To this mixture was
added Pd(PPhs;), 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 for 2.5 h in a sealed tube. Additional
2-bromo-picolinic acid (900 mg) and Pd(PPhs)s was added, and after purging with Ar
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 in 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.) and stirred at rt for 45 mn. The m xture was
concentrated under vacuum and the resi due was

wQasosittisened bet ween Et OAc and saturated aq. Ne®IZOSB05/014120

solution. The Et OAc phase was separated and washed
with brine, dried (MpSOX) and concentrated in vacuo to

1 H%I\%R B%Hb%cqgﬁ@pg%%( fSO ﬂx%'%dgg { 86&%?@1‘6(9?1‘0@11&[3@ 00% |48 % based

Hm)l’ﬁarﬁl)aﬂéstéldﬁig rﬂleitlEr\ilal):asleOWHJ.te 2olfl. HH)NI\/IR GjD{(H)) 3 B‘LOI\Id ‘lH J=
AT EYPVEEY (MH) e, 1 ;] gl 7 é AT 3

I

M% %S[f))f’/(zzzﬁ &oro %f ni t rophenoxy) pyri di n- 3-yl ) prop- 2-

ynyl)-2- (pyrrolidin-Il-yl)acetam de [00211] A solution
of

pyridi n-‘3-yl ) pr op- 2-yn-|
drous CH2A (2.5 nl)

3-(4-(2-fluoro-4-nitrophengx
am ne (80 ny, 0.26 mol i i
was cool ed to 0 0C and®:Feati¥d chl or oacet yl

chloride (40 ng, 0.37 mmol) @he x e was stirred at

rt for 1 h. The m xture was concentrated under vacuum

tR) r erneEnioR6pH&t oliaia GaPEGSidecagent and the

resi due redissolved in CH3CN (1.5 nm), treated with

AP RAli dm@m qf@mo@nm@crdﬁﬁn)vamm(l £r4d-@amaeD),MNaHEO141.2 g)

h. .Th tit d t d .
TS £ SRR AT RSO s
sePanhat £8ditivas hedHey, o @g) Bl mCtEPl?A! (1.VBFRh) a8l to the reaction

concentrated to give crude product. The resi due was
poiitire edd bwafslsagfhd ¢om olrat g Aaptyr NeRR04 (0 getnder-GPBdgy(0.5 g)
a2 ta Mfordthetlﬂ

i th
Cu e S achion FRESiGR it s o ¢ vy B { R (o mi)
(a§1d 2 Ih*)aq ﬁCﬁ%l{lﬁ’on %5'0 mﬂ) wel@(a@déﬂzi)o th@re‘ﬂloﬁ ﬁﬁ'xttﬂé‘hnthhe' orgamc

ga&r vﬁa.s 8epdzat¢d Zir@:ﬁ ofvelg MgS|O4 and:thcEnﬂw;tged 41 mau() d TI@I-EI@Sldue was

1PUe§bf5 edhy fgﬁﬁcgw@q@wgﬁpﬁv %xigg §a7ge(1 %Pltmg)’;!zp’th %C?Ac/MeOH

' /}[Indy k3 S l1406426%0 6 8t th BEHRAPRUN Rk{ch el st XPswith -
CPBA. ThlS impure material was purified by preparative HPLC to obtain the desired
product (175 mg, 16 %) as a white solid. "H NMR (DMF-d;) 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, J = 8.7 Hz).

O N-(4-(2-Aminopyridin-4-yloxy)-3-fluorophenyl)-6-(4-
fluorophenyl)pyridyl-/V-oxide-amide, trifluoroaacetic acid salt
[00253] To a solution of 6-(4-ﬂu0rophenyl)pi£:olinic acid-N-oxide (23 mg, 0.1
mmol) and HOBt (10 mg) in DMF (2 mL) at rt was added EDCL.HC1 (30 mg, 0.16
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 rt overnight.
Purification of the reaction mixture by preparative HPLC afforded the title compound
(25 mg, 46 %) as a white solid (TFA salt). "H NMR (DMF-d,) & 14.00 (s, 1H), 8.43
(dd, 1H, 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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(pyrrolidin-I-yl)acetamde [00212] The title conmpound
was prepared by the reduction of iV-(3-(4-(2-fiuoro-4-

wonRdosopsenoxy) pyri di n-3-yl ) prop- 2-ynyl ) - 2- ( pyrP@I/U82005/014120

-yl )acetam de (35 ng, 0.088 mml) in the manner
simlar to that of Step E of Exanple 35 using Fe
7 = =
PR PR LY 1 RS (BT B a7 s
m{thH(ESﬁynﬁ:u#l’M(:MHHm Yel low oi |l (30 ng, 939%.
MS(ESI+) : mz 319.24 (M+ H+. F)
| -(3-Fluoro-4-(3-(3-(2-(pyrrolidin-1-yl)acetam do) prop
-1 -ynyl) pyridi n-4-
yl oxy) phenyl) - 3-(2-(4- quoropRenyI)acetyI)urea
di hydrochl ori de salt [0%213] The tﬁtle conmpound was

prepared fr < (4-(4-
f 1 uor ophenoxy) pyri di n- 3-yl \gyn l) - rrolidin-
| -yl )acetami de ( wno and 0.3"M §ol ution

of 2-(4-fluorophe |socyanate in tol uene
(Conpound D of Exanpl e|11, 0. 40 , 0.12 mol) using
THF(05rr1)|narrannNlmlartothat of Step D of
Exanpl e 33. The product was purified by preparative

HRC(3- @024 Ami)-2- o'Rbethfyl)phbnyi)pwuhnfﬁ ~yliony)- $-Hilewp¢lddam'i)-3 (2-(4-
was treated with exces {%dr Oﬁhé hf [

concent r at ed iﬂP‘W%E‘EFd‘ YO8 0(53‘&%‘5‘ t he

title conpound (30 ny, 63@@ as a pale yellow solid.

1IHNVR (DMSO-7) d 11. 07 (s, Irﬂ 10.62 (s, IH, 10.09

(s, IH, 9.17 9.14 Hog__PH) , NEy, 8.43 (d,

IH5J = 5.6 Hz), 7.81 ({dd, IH, Ji%ff?ﬁ 12.7 Hz), 7.44 -
7.33 (m 4H), 7.19 - 7 ~74.31 (d, 2H, J =

5.6 Hz), 4.05 (d, 2H, J z), 3.74 (s, 2H), 3.56

- 3.51 (m ZFD 3.05 - 2.9 SPH), 1.96 - 1.90 (m
2H), 1.88 - 1.79 (m 2H); NB(;ﬁ ) : mz 548.26 (M +
H) +. Exanpl e 43

'AJ( 3- Rl §0{4Q 4F1(1§r¢( 3- nﬁﬁ«oﬁﬂeﬂwsmmh@eﬁwhdhyl)awﬁm am
o) pro ynyl ) pyri di n-

400254%y) Af%rmL)re&d(‘@tt(om flaskovasphergpetl yathet-(4-flueroat-
di, hydr ochI OI‘J

i apepop st e Coprasmest ) SR ramale 3320 -3 e 2

I()f-(%4,(5‘,15—tetramethy1 1,3,2-dioxaborolan-2-yl)phenyl)acetic acid (Frontier
Scientific, 131 mg, 0.50 mmol), tetrakis(triphenylphosphine)palladium(0) (Strem
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 column
chromatography on silica gel (30% MeOH / EtOAc) to give the title compound (120
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 (d, 2H, J= 8.1 Hz), 7.41
(d, 2H, J= 8.0 Hz), 7.40 (m, 1H), 7.05 (d, 1H, J= 5.7 Hz), 3.56 (s, 2H); MS(ESI)
m/z 369.16 (M + H)",
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hydr oxypi peridin-1-yl)acetam de [00214] The title
conpound was prepared from 3-(4-(2-fluoro-4-

woRasopisenoxy) pyri di n- 3-yl ) prop-2-yn-1 -am ne PCODROFI014120

A of Exanple 36, 80 ng, 0.26 mmuol),

4- hydr oxypi peridine (79 mml, 0.78 mmol) and

chl oroacetyl chlori Nb) in the sane
manner as for Step The resi due was
purified by flash chrora yap-silica gel eluting
with 1-3 % MeOH / CH2Q 3 eavvhitefoam(40rrg,
36%. 1H NMR (DMVBO') d 8365 (& X{H), 8.49 (d, IH3J =
55Hz) 841(dd IH J =10.4,2.7 Hz), 8.18 - 8.12
m 2H) 7.55-7.50 (m IH, 7.85 (d, IH J =6.0 Hz),

g) 43- éCéé-é4%ﬂ?%0-4-21t§(§}lte§%®]m{'ﬁin-§l}’l&)‘l}gé}f\?ﬁ&t%ﬁde

0
0&35]2 (&E 26 AL ?&anyd Zblaztgi ﬂlassﬁ JNI\a}I@ _'%har%bﬂ with 24 (41(23Budr634-

hﬂro(aBer(oky][p@l{lAﬂﬁﬁ)—yP)phMYb)ﬁ@ﬁjh@ﬂ@@p pgg,uodf 36-smpl)) POFHE Gioyme,

Pl B Ry A Sl o

e TINAT (5TadaHEd Or AL DA fkér QRRRRON YD By 1 ity sBlut led t
Fl prop}gaf yny ? 4 h;dro%%g%perl di n- 1-y111)OgcvﬁsgronO§e °

()33 amtgtheﬁ) cﬂﬁgedrwuih)ammomumﬁmd@rm®| (i3 mE).tThetrpaptiopfwas stirred at

St eF()r : E of Bfa ﬂﬂ s )U%J\Iﬁlﬂ%g eéfrs%tn% %mt%xfgl'}yl acetate (3
1%?13/% }Aﬁl% c%ﬁ{l%ﬁe'&e& Stic th)’a%{sl e Atikd %é@iﬁhmuyﬂﬁstz; and
y in the su sequent step. MS(E
l@McgniE?téd @ vczfcuo 3The crude product was pur1ﬁed by ﬂash column
phmg))rpfcqgl;gé}&%@ gﬂlca gel %20/( Me 1&'? %tggc)pt%rgllge tl?ne ‘u‘tlelc)orarll(fagltslr‘;jl 33
ral
Bie. oAl par be R E HNMAR oA SRR DY BTG M 56
}% 1 Fﬁ! eH, JEOlm4 - z(ﬁz)ﬂ*)@étnam)w 25 (d 2H J 8. 2Hz) 7.30 (d,
I"Uor opl'i énoxy) pyri'di n- 3 ﬁgrop Zﬁ K/I X%
|2hbr/'|=d8r2 Eiz)) 3. 3 EnAH6.95 18, 5.6 Hz), 3 ) (s 2H) SESH m/z
368.18 (M+ H)".

O) 1-(4-(3-(4-(2-Amin0-2—oxoethyl)phenyl)pyridin-4-yloxy)—3-ﬂuorophenyl)-
3-(2-(4-ﬂuorophényl)acetyl)urea
[00256] A solution of 2-(4~(4-(2-flouro-4-nitrophenoxy)pyridin-3-
yDphenyl)acetamide (33 mg, 0.09 mmol) in THF (0.8 mL) and methanol (1.2 mL) was
treated with Zn 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
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;0D) & 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 (t, 1H, J= 8.8 Hz),
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ng, 0.063 mvol) and 0.3 M solution of
2- (4-fluorophenyl)acetyl isocyanate in toluene

w@ gwspoisetd D of Exanple 11, 0.40 nmb, 0.12 nmol PCUBE2905/014120

THF (0.5 m) in a manner simlar to that of Step D of
Exanpl e 33. The product was purified by preparative

(B G SEUATR B, (R L A6 PNt B Lo ST

sseemNatgd and | yophi | zed to give the title
compound (10 ng, 30% as a pale ﬁIFl | ow solid. 1H N

[00R5T} dBlhedibate @Binesyas|digsobyed dn BLIF((4 miygnd tbelsdnarg@ vyigh 2-

b 3851 e b 5, S s o,

@33 if Blu A?telzélﬂlng afld f& h, 2 rea&lciﬂwéﬂpurlﬁd:d dlreetly by
6.1 Hz)5 4. .31 (m 2H)5 3.99 -
flash ﬁﬁorﬁatpgﬂapby 013 srhsa gel (1 E?Q)Me@HdéEtOAg;) @g](vmth %e compound

ti 3@& eol%laf%@‘sol%f%% oty B el i apdeddea it i,

yd ﬁ Ni m ether) was added After stirring at 0 °C for 5 min, the
(r 3- FI uor 0- 4

(3-(3-(2- (ﬁyrrolldln Ialylrrethyl pyr.rol
Bcdlmm Waacdlmmratctbz)vz vacuo The resulting HCI salt was lyophilized from

63%%1%1&% gl s e SRS ko AL ity otia. B
@ﬁ\ﬁb %d) & 21.55 won o 4rnig (sOPHE RRSY(s P, 81 98-@; Vi) PEG.4

HgOYZTTQ (ddi nH) Jzﬂglﬂ; Pyl Hﬁ)yﬁlﬁﬁl(d e + 8 dditoXdfiTdEt (m, 4H),

Y b btifn 11.(hiPhe | COREES K gﬁ B S S0 gsszm
CH

THo (80 Wﬁﬁfﬁ’ﬁf’ EYB L M (0. 5. ﬁgfﬂ_)o 10 ﬁf‘éf)

and pyridine (15 nL, 0.19 mmol ). The reaction m xture
was stirred at rt. After 1 h, thg m xture was treated
with Et3N (30 nL, 0.20

(5)-(+)-1-(2-pyrrolidinyl rrethMI)n_yrrolldone (Al drich,

32 ng, 0.21 mpl) and By eoN h. The
mxture was t KR dil ut ed ) washed
with 1M NaCH a i neg d (%S@l) a

1-(4—(3-(4-(Amin0methyl)phenyl)pyridin-4—yloxy)-3-ﬂu0rophenyl)-3-(2-(4-

fluorophenyl)acetyl)urea, trifluoroacetic acid salt
Fj©/ NO,
OHC o

A) 4-(4-(2-Fluoro4-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 (CD;0D) & 9.92 (s, 1H), 8.56 (s, 1H),

8.41 (d, 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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concentrated in vacuo to give the crude product. The
residue was purified by flash chromat ography on silica

w@edosei1s67 ng with 0-10 % MeOH / CH2O 2 to gi veP€T18S2005/014120

title conpound (53 ng, 60% as a yeIIom;oiI. 1H NMR
(DMSO-") d 8.65 (s, IH), 8.49 (d, IH J 6.1 Hz),

é&x;‘}iﬁggz? H 73J d-21?1 §=hiz 1139 7@5’1&1}1 818 4(}@23 b5 (ci 1#,7=6

= 8.3,
ﬂz),Ms}(Esm)mzm ]GJG(MmH)?J—D 3.99 - 3.95 (m 2H) 3 76
(s, 2H), 3.16 - 1 (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); gIMSLESI : mz 468.27 (M
e B B > F;@“‘bz ‘ (

(S)-1V-(3-(4-(4-Amn uor Xy)pyridin-3-yl)pro
p-2-ynyl) - 2-
(pyrrolidin-I-ylnmethyl) &y ne- | - car boxam de
[00218] The title conpound s_prepared by the
reduction of (<S)-iV-(3-(4-(2N

fl{) |u;) ;) I(}ffg @W{]@'E{l@ﬁt‘&?% %F&W%C%OXY)Pyrldln%-yl)benzy lcarbamate
Mﬁt hm L Gdosh- ﬂﬁntrépﬂ‘eﬁb;%@ﬁﬁﬂlﬂ-% sﬂwnﬂade@dém mg, 0.24

nner simlar to that of E of Exanpl e
3151105 fim gleﬂmn()kxamywassaﬁdng ammanjurmaedtite (Nmmg 14280l

el B fochm examersbuati Pl 74 midR, Bisdedfiafesbimed

?g?tqt)r %/g(agﬁlv?é)s then'goﬁce‘h%‘%téaQn OMEub. Hitik re§lue was dissolved in water
-I'-(3-Fuoro-4-(3-(3-(2-(pyrrolidin-1-ylmethyl)pyrr

QB inﬂ;)lr@dk{il&ﬁ&éﬁ(az[dth@())Ac (2 x 5 mL). The combined organic extracts were
-ynyl) pyridin-4-yl oxy) ph | )-3-(.2-(4:
CbWﬁbrfi @%wwym%élu)%gwﬁ%@% S@P%la%(dgﬁritwfbméjous
We§b a(ng %ﬁ%ﬁ:&'ﬂég z%\@z?ci&}r 03 R ledr Oct was d1s%olved in

quorop enoxy) pyridin-3

'cﬂélﬂ&bﬁié‘d%ny Y ol 2nd mhﬁﬁéﬂlﬁlﬁﬂnne (50 uL, 0. 36 mmol) DMAP (spatula
ﬁwglnethyl pyrrolidine- 1- car boxani de 7
JE)ndadmei@rbatyik/d@@Ihmté ﬁAB#rICh gy 9P m@ﬁwy 5

SASHRIRL HhOS U CRIRUIS, PoSh RS Ry iy by
E&g@bmﬁ&m&ﬁ@mg@ﬂmﬁ sitvas gEUED A etolpyventhe pae abimypeund (13
mg, 12%) as a colorless oil. 'H NMR (CD;0D) & 8.50 (s, 1H), 8.37 (d, 1H, J=5.6
Hz), 8.09 (dd, 1H, J=6.1, 2.6 Hz), 8.01-7.99 (m, 1H), 7.45 (4, 2H, J= 8 Hz), 7.26 (d,
OH, J= 8.2 Hz), 7.25 (m, 1H), 6.95 (d, 1H, J= 5.6 Hz), 4.16 (s, 2H), 1.35 (s, 9H);

MS(ESI") m/z 440.19 (M + H)".

O 1-(4-(3-(4-(Aminomethyl)phenyl)pyridin-4-yloxy)-3-fluorophenyl)-3-(2-(4-
fluorophenyl)acetyl)urea

[00260] Prepared in a similar manner as Step C of Example 59. After acylurea

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 NaySOy,

and concentrated in vacuo. The crude material was purified by prep HPLC. The
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(Colum B) and converted to its hydrochl oride
according to Step C of Exanple 43 to give the title
weeowpouised’ (10 ng, 25% as an anber col ored oi | PCI/BSINMR14120
(DVMSO-~) d 11.06 (s, IH, 10.60 (s, IH), 9.56 (s, IH),
8.58 (s, IH 38.38 (d, IH .7=5.6 Hz), 7.80 (dd, IH,

appg%)rg? ac%mzs %Sesco; %ﬁraf_fql% %AE‘%‘]toTerﬁgvcgmg%%%oll To(hl;}%ne was

Aldbd afd 8%8n (:anehﬁ'ated (Xx6.L}1Zhe résﬂﬁngﬂfsdlﬂi Wi lyélp]juhzed from
3.79-3.60 (m 3H), 3.56 (s, 2H) .5 3.31-3.

éi:ﬁmmtﬁleQ’BNz(tm tozye the 1 Fiusalt of she(tife m@ugd éé rrgm?@%@ ﬁ§ a white
qq}u,i’ égﬁ%{&@%s& b 500" BUES! 19,53 (M 595 &0 16 840 o, 18, v

ihﬂzl) ((jfg]é gdcf %HQ f}ﬁ”m AQRAPRET (i, DEL 7 § HR), SINGORH J ersyiiz),

7 BMrZﬂr(lngm)‘(‘l)) 7 33(73;9((4;1 PIF).06.8p b AT, Yack Hi), Yu3et, 2H), 3.68 (s,

trifluoroacetic alt A
%I)I) t1\é$(tES|§{)t1'9/IZ§‘8?482§)I?I}ﬁoro 4- ni t r ophenoxy) pyri dm 3-yl
Yacrylate [00220] A m xture of
4-(2-fluoro-4-nitrophenoxy)-3-i odopyridi ne (Conpound A
of Exanple 33, 150 ng, O.Bfamplel6l, r -butylacrylate
(Aldrich, 107 ng, 0.84 mol), tr -7’? butyl am ne (0. 21
m., 0.92 mmmol) _and DMF (2 wekssd ed
vacuum ar gorHipurye and the
ng, 0.078 mmol) . NThg
for under argon for 4% m
cooled to rt, partN&ionedxbetween Et OAc and sat urat ed
aq. NaHCO sol ution. The |ph ses were separated and the
Et OAc extracts were washed with saturated ag. NaHCO 3

| uti d d .
Votbluoreg- Gribre sty WL K Ty PR PR Rty s- -
Nt ot h McsaBAC /
G2d 2 t g?ﬂﬁ“?’ﬁ%@ﬁ@ﬁ%‘%ﬁéﬁﬁngﬁ%‘%ﬂﬁg, o8 ns a

pal e yellow oil which solidified at room tenperature.

at §d wilt h Hd(OAc)2 (17
196130 0C

.

, then the m xture was

1H NVR (DVBO- ") d 9.02 (s, IH, 8.49 (dyolH J =5.5
Hz), 8.46 (dd, |Hpodn<"%.5, 11.7 N9 (dm 1H J
= 9.2 H), 7.74 (d, |I{%NJ = 16.3 7.65 (dd, IH J
= 8.1, 8.6 Hz), 6.95 06. T Hz), 6.77 (d, IH,
J =

A) tert-Butyl 4-(5-(4-(2—ﬂuoro-4-nitrophenoxy)pyridin-3-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. 'H NMR (CDsOD) & 8.62 (s, 1H), 8.46 (d, 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),
7.84 (dd, 1H, J= 8.8, 2.4 Hz), 741 (t, 1H, J= 8.4 Hz), 7.04 (4, 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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16.3 Hz), 1.47 (s, 9H); MS(ESI+) : nlz 361.15 (M +
H) +. B)

W@ 20034 (78671 2- FI uor o- 4- ni t r ophenoxy) pyri di n- 3- yl pE/U§1008014120
acid [00221] (E)-tert-Butyl
3-(4-(2-fluoro-4-nitrophenoxy)pyridin-3-yl)acryl ate
(115 ng, 0.32 mmol) was treated ¥yith 1:1 TFA /| CH2dO 2
(6 mL) and stirredoatl” rgom t enpe B2 1.5 h. The
m xture was concentrate and the residue
treated with MeOH (5 nil) /[ Et20 (15 nl)
and concentrated under vab econd treatnment with
MeOH (5 nl) and 2 MHO / Et Of(15 nL) and
reconcentrat| on gave the title

DMSO-A) d 9.17 (s, IH, 8.62 (d, IH J 66Hz)
93)50 (te'd-Bqt)ﬂb‘tr(Sz(46(4-amlqo-muor@pmompyridm-_s-yd)@ridm-z-

J.= 7.74 (dd, IH J = 8.1,
AP )ﬁﬁ&%‘nfg'cﬂrfﬁ”"%‘am 67 H). 6. 594 (d, TH J =
é[g())ﬁ?gfz Prg%}(fliﬁi ) sinfilo# n#daerlak i) ¢ o'f')Ekaer 59 to give the title

|co(r@o(tmd (©2%9iaercolotless ¢it.ofFhBMGR YT PyODYIBIS: 33}(5 lH) 8.29 (d 1H, J
L3 i, X a) PHPFL'HL; 778 (S8 1RPTR 6, L 292856 67235 (6. Oy,

41127 £l |
fcslid(ﬂ(illgsjngfmﬁeyéﬂsldmoﬁﬁﬁoyg 'g%?nrhogl-éél)rl I%ﬁei)cssos%

(al, 8H), dh38(849hmM©(BsT)mW|4)66jzﬁ (M\A:H()Jl 5 nL) was
treated with DI PEA (160 nL 0.92 mmol ), and TBTU (160
ng, 0.50 mmol) and the m xture stirred at rt for 2 h.

e P s b LBy n Sy 4 g appeny)-
and céd@e(ﬁtﬂmlreﬂhenyl)aae@l)uréﬂwe crude product was

E ifi ed]fby flash chromatography on silica gel elutin
02s3] i RrePased iopsiogier mengt R Skra ! ENEmDES SHhimeiy the tife

%ﬁo&})& Qs pemihgct il W@ﬁ& 3(3 ?}Q} %096 (s,

8H4.®.(%(s, I HpB.74 @, SHHZ o =
H4 09(s, LHR |£3 }_19 )2:6l_5|§23§{é)’-18(5ﬂd(1FT|J 221-ﬁz) %Q65_{dd 1H, J=

ﬁES;2Hz)5789whi 1HHEF 12.8 2612)87.61 Fz J 1L, 7=5508 Hd) 715—5 750@1 1H),

107 ¥, B0 T 20, W05 63 98c or ooy 108 @, 3% s
gﬁbl%-gm?ﬁ,h{ﬂx MB(BBI™ n?z 845 {oviHy*. 1. 82 - 1.71 (m

Example 62

X
F H I N
T, 0
K/N = l o O O
Na SN
.
N
N-(3-Fluoro-4-(3-(6-(piperazin-1-yl)pyridin-3-yl)pyridin-4-yloxy)phenyl)-2-oxo-
l-phenyl-l,2-dihydrogxridine-3-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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1.18 (m 2H), 1.37 (s, 9H); MS(ESI+) : mz 431.04
(100) [(M CAHO) + ]+ mz 487.10 (90) (M + H+. D)

w@ H)osterss7 Bni yl PCT/US2005/014120

| - (3-(4-(4-am no-2-fl uorophenoxy) pyri di n- 3-
yl)acryl oyl) pi peridin-4-yl carbamate [00223] The title
cBib 6 LAIF WamI praelawachddyd 2hsorieghilyl-02-@hydropyridine-3-carboxylic

E):tert-but -(3 -
%aﬁd( 55'?951?1??6‘%8%49#’%%%%6%@;&-0@ muRly DYREA (6@ L) (B Hermol),
- - b , . 2 O | H .
ot PR IRE QB AR R iy g Rhion was
phlutelrwitls BtOaye (2ml),mvazhdd wit4Ghs, 4800 Brhivn ﬁmﬁﬂ{ié %)olution @2 x
alig I'own

The groduct (90 ng, 95% was obtailned as
SorL-iallemed biestugpestisadiune bidagbonatetshitisn g5 e guANY, dsi@ Bver

{\£§%§§%§9 @yﬁ{ﬁ'&i&ﬁ%&%ﬁ Whcrio. TPheradidte whs suapnded in cther,
s sonSyiiagat g OB S AN

WHEWpY Epwarae tef 1t end thep stieed athrtifor|2 H.- Tl {odut{dhr4s dd@c@rirated in
P SPIET RIS b S ser vl e e L cart
Zratdordsl wae @&E&ﬁ&ﬁt}@ﬁﬁﬂe}ﬁf’vk %%%a%ﬁi&ﬁofh%é %1% E?sefﬁ: With saturated

(Conmpound D of Exanpl e |
AEAeES sedinn| bicarbanateratutioh. Shepqikovt sEaPWas 33ractdiBwith

d bed t ilica gel and
BT (25 DY) SRS o roiama Hypacss weréiodicuns oulfdsdus
it ' ct .(,20 .33% . A

%ﬁ%‘{ S0 CEB ) b it el o,
todledtodB°q,mnd dited wath3N L] id EBdr @.5mb). i o 0
Igp 2H) 5 Q??E? ﬂ(e%e | H5J 1I5{. 8 Hz) 5 @.%?%%%é(sﬁsnﬁ%ﬂ%,w@fms

%6@7 peureasnaneengrated. Thisreswting whitg solidwps ly®phidizédifrom

.= o = .7 Hz), 9 | H5J

J;dé%%l_lt;ﬂl%—(z ?;%t'é%?OﬁjV%éle gﬁilga.gl%% gl_eégﬂ}fomozlpﬁ_&& 1§g,(2%g%)3a_slgpale
allowt 3d)lid5 ‘& DS . : =
% F90’ éld?hsz_ 1.Ig%ﬂ§(m 2%@)5'1')2 18 3,119, §95 (2, 58 (0, (31 /=64
Hz),8.53 (dd, 1H, /=72, 2 Hz), 8.47 (d, 1H, J=2.4 Hz), 8.10 (dd, 1H, J= 6.4, 2
Hz), 8.04 (d, 1H, J = 12 Hz), 7.9 (dd, 1H, J= 8.8, 2.4 Hz), 7.54-7.46 (m, 7H), 7.20
(d, 1H, 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,
4H), 3.12 (m, 4H); MS(EST") m/z 545.19 (M + H)".

Example 63
Y ETrYTY
K/N /l o O O
Na XN
P
N

Nl-((R)-Z-Amino-Z-oxo-l-phenylethyl)-N3 -(3-fluoro-4-(3-(6-(piperazin-1-
yl)pyridin-3-yl)pyridin-4-yloxy)phenyl)malonamide, hydrochloride salt
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MS(ESI+) : mz 636.23 (M+ H+. F) (E) -
-(4-(3-(3-(4- Ami nopi per idml| -yl)-3-oxoprop-|

WO eqopht)8yT i diii-4-yloxy)- PCT/US2005/014120

3-fl uorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea,
ditrifluoroacetic acid salt [00225] (E)-tert-Buty\

fl;()()@ﬁé]"' (8- rbr R 44 (@ gﬁ(?iué 5-2- ﬂuorophenmgf)ﬁ}_'r:i%dinﬂ—yl)pyridin—Z—

uor ophenyl) acet yl enoxy) pyri
xlmllaﬂram@wcmorwlatwl(ﬂmﬁooyh«t Brdfdhateld 45 32ung, ©.@B4mmol) in

TR LA tas a0 BEEA @ ol S me D e o S hiaro-3-
S&ﬂg@ftﬁﬂn@ite Eﬁ&ldiqgﬁ o &y, 010 ﬂﬂﬂgél YU A W ﬁtrﬁ)f 34€8\e reaction

r 'vacuumto give the crude pro

pwas dilueet] with i@ Aar(amlVewhkiBeCwitbohtumatedhquebhe sddimmnthicarbonate
cont a| n| ng thed[)r oduct was treated with excess 1M

mlacdried qvshardieross DY apg spnenirated it vacuo. The

ittty S e
9aq11901(s5‘85diukﬁ hydoide 66lutibid)2 BLY.. ‘Ble {duitichvas stirA-af 1168r 6 h.

(m 2H), 7.55-7.28 (m 5H)5 7.23-7.08 (nb2H)5
T lgrsogitiop Wap copggniratdge .rgng\g: 1Y andyfhengacadifiad popiddyS with 1 N

2%1@01{[9 I—gql %ﬁ%tioz I_l)lghefﬂf a WES Blle%%y}(_{),% %ﬂ%ﬁ}&s"%@ \YaShed with

n%ﬁeﬁt%fgldeﬁthé Wbrredpbmdimsatiala adbhite solid (30 mg, 78% 2 steps). MS(ESI )

é Fluoro 4 3-(2-(pyridin-2- yI)ethynyijyrldln
2-(4- fluorophenyl)acetyl)urea,

gﬂ"[‘%g‘{l ?112 b B, %mb%%{?f Fpenlaysingiide Rorhar) using

pYJBTU'aB BedPBEZ fhovR tHigketh€HEY salt of the title compound (32%) as a white
(2-fluoro-4-nitrophenoxy)-3-iodopyridi ne (Conpound A

m‘ohExéH]NMR.’{fDMSO -dyyd 10.644s,HFD] §.86s) 12D £8. 7 6 116y U/i=08 Hee), 8.56
) el s ion By tHicTm i G9h (buthe BAd HPePR, 111, /-
1 Hg 7 gW'(E hl}ﬁub 4§ B, %}@1@35”“7022) 2 P08, 48 A28 1),
S (d, 18, J= 8Hz) 3.81-3.78 (m, 4H), 3.40 (s, 2H), 3.12 (m, 4H); MS(EST") m/z
584.25 (M + H)".

Example 64
F NN
L JITTTQ,
Na N
P
N

1-(3-Fluoro-4-(3-(pyridin-3-yl)pyridin-4-yloxy)phenyl)-3-(2-(4-
fluorophenyl)acetyl)urea, hydrochloride salt
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was heated at 60 OC 45 m nutes, cool ed, partitioned
bet ween Et CAc and saturated sodi um bi carbonate and the
wEe@da1hase dried (MgSO4) and concentrat ed | NPUHUSZHOS/@14120
give the crude product. Purification of the residue by
flash col um chromat ography on SiQ2 eluting with 0-1.5
% MeOH / CH2d 2 gave the tirtl e~compgund (42 ng, 89%
as a brown solid, 1H NVR (D @ d 891 (s, IH, 8 60
(d, IH J =45 H), 845 H J =2.6, 10.7 Hz),
8.19 (d, IH J 91\]Hz| .86-7.83 (m IH, 7.66 (dd,
IH J = 8.7, 87Hz) Lt , IH J =7.6 Hz), 7.45
-7.42 (m 2H), 7.14 (d, = 4.5 Hz); MS(ESI+)
mz 336.20 (M + H)+.B) N

VR T s Ly L R S g
1662‘3‘7 P- (Brepdted &rd élﬁﬁfapm‘lmner as Step A of Example 59 glve the title

|trophenoxy)pyr|d|n yl) et hyn ridine
GoﬁQ&Mdmlchoilmleas mii,nﬁéNMRJfCDaO}/)) 2{ $ratd, 64, Fe]pggzbfg 69 (s,

5 |61§613?51t 9,%(%@3%@% HokS S0 A §2700 T, 21684, 2.8 Ha),

@IZ?D% @7 (ﬁf d7 53 & YHgFLW@MH WS @i THAT #l6 Hz);

rophenyl acetyl)urea,

Mmfgmkennds(mmt 00228] The title conmpound was

prepared from 3-fluoro-4-(3-(2-(pyridin-2-

yl ) et hynyl ) pyri di n-4-yl oxy) benzenamnm ne (19 ng, 0.062

mol ) and 0.3 M sol ution ofg2-(4- fm#orophenyl ) acetyl

i socyanate in toluene (Conpo @ Exanple 11, 0.50

m., 0.15 nmol) in a errtothat of Step D

of Exanple 33. Puriflcallionfof the reaction mxture by

flash chrorratographyN luting with 0 - 100 %

Et OAc / CH2d 2 gave a whi le siolid which was converted

to the hydrochloride in a nénner simlar to Step D of

Exanple 33 to give the_ title co un 19 60% as
10 Bl vriors-d-Camn bR o b Rne 1 57

([90248m) ]jf?épZ%d&ﬁ ﬁzinmar nganﬁgr :istt%ﬂ Hof Ex%n@le"@ %1\78 e hitle

|ddmpﬂ)uﬂd 55 a ddlorless oil. MS(ESI ) m/z 282 12 M+H)".

0 1-(3—Flu0ro-4-(3-(pyridin-3-yl)pyridin-4-yloxy)phenyl)-3-(2-(4—
15 fluorophenyl)acetyl)urea
[00269] Prepared in a similar manner as Step C of Example 59 give to give the HCI
salt of the title compound (47% combined yield for Steps B and C) as a yellow solid.
'H NMR (DMSO-dg) 8 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, J = 6.4 Hz), 8.56 (d, 1H, /=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(EST") m/z 461.16 (M + H)"
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Hz), 7.67 (d, IH J =7.6 H), 7.47 - 7.43 (m 2H)5
7.39 - 7.35 (m IH), 7.30 - 7.27 (m IH 5 7.20 - 7.16

W@ 20524867 7. 14 - 7.10 (nb IH) 5 6.77 (d, |IH JPEI/BSB®05/014120

10

15

20

Hz), 3.75 (s, 2H); MS(ESI+): mz 485.17 (M + H)+.
Exanpl e 47

| - (3-Fluoro-4-(3-(2-(pyri dsmiplglebet hynyl ) pyri dm 4-ylo
xy) phenyl )-3-(2-(4- fl uorophenyl)acetyl)urea

di hydrochl ori de_sal t A) E

3- (2- (4- (2- FIHY6r Oy 4- nltroph)ﬁﬂfl et hynyl)
pyridi ne [ 002 A ture_o

4-(2-fluoro-4-nitro -3|odopyr|d|ne(CorT50undA
of Exanple 33, 50 ng 01 pl ) and 3-et hynyl pyri di ne
(57 my, 0.54 mmol), THF | L

degassed by vacuum/ argo purge and treated in turn

ith |l (3 0,016 nmmo 4Pd (10 ,

Y)M. obd3 ( ‘E%T@ (ﬂ‘R?r&F’é"LﬁQPﬁ lﬁnylyf zléoyle%)»bggyl)ﬁ -(2-(4-
' t | t

;natnﬂr:fedcggd?ﬂ% *lg gngﬁ Wargh@gdgﬂse dried

(MySO4) and concentrat ed in vacuo. Purification of the
resi due by flash chromatography on S| 2 eluting with
0-1.5 % MeOH / CHaGL ve the tf colpound (33 ny,
77% asabrovvnsolng/H d 8.86 (s, IH,
8.65 (s, IH, 8.61 5 3745 (dd, IH J
=2.6, 10.7 Hz), 8.18 (d, Hz), 7.90 (d, IH,
J =9.2 Hz), 7.62 (dd, IH J 7 Hz), 7.46 (dd,
IH J 4.6 , 8.1 Hz), 7.17 (d, |
MS(ESI+) : mz 336.19 (M+ H)+. B)

3AF udert—ﬂut@l%4((&-(4-|@ﬂh1dim4an§mpheﬂqmyym)rpyn+3§i n- 4-yl oxy
)benzena E) 230% he tlt|]e conmpound was prepared
from 3} 1 )pIperaziRg-4-carboxylate

5['08 ’ﬂﬂ h e &iylﬁ'a%rﬂﬂgf anie Fky % b Py $§ %x (T title

In a nmanner sim Step
gg)rgpmugwléugabhbrlwstdﬂe lepm(@a}smas 8r4®\m 139 8.42 ((d’,SlH[gf 5.6
0 .|. .
| He)3 808 yed- J(=311( y. 2 f@@y? Pau(dr 1é1 vl “jH%HZQ»nM% sl 2Ha¥/ i-%48 o),
O%Z?-BH%%,)nﬁ, §.856%7 (m, 3H), 3.46 (m, 4H), 3.09-3.06 (m, 4H), 1.10 (s, 9H);

MS(ESI") m/z 495.23 (M + H)".

F NH
BocN/ﬁ jg/ 2
LN o

5.6 Hz):

B) tert-Butyl 4-(4-(4-(4-amino-2-fluorephenoxy)pyridin-3-
yD)phenyl)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. 'H NMR

(CD30D) 6 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 Hz), 6.58 (d, 1H, J=5.6 Hz), 6.48 (dd, 1H, J=
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fl uor ophenyl ) acetyl )urea, dihydrochloride salt [00231]
The title conmpound was prepared from

wW@2Gos0 01867 4- ( 3- (2- (pyri di n- 3- PCT/US2005/014120

yl) et hynyl ) pyridi n-4-yl oxy) benzenam ne (22 ng, 0.072
mmol ) and 0.3 M solution of 2-(4-fluorophenyl)acetyl
Ispoyenal e Jan eN§) ¢ D1 P8 0RTRES, Lhe &, 9H%0
%&Qiﬁ%’%rﬁafkﬁa@a%g@mqﬁ ar c()ﬁéteph% of &, 98,
)qnmﬁm’ +ERtj on of the reaction mxture by
flash ‘col um charl\grrat ography on SiQ2 eluting wth 0-100
% Et OAc / CH2A gave a white solid which was converted

L e i

a Wwhi %Me?ﬁenﬂﬁc%lﬁ‘%() ") d 11 04 (s I H 5 10 59
S, , 8.74
[éOﬂEWZ]I H,Prepamdan@ Su]_nl@r HRIIET gs( &@p @jof EW]I&E%)@L:‘%H—E% HCI salt

o thqtrgle ?or,lggotp}]ﬁ (SF ,@ ag ayzalg ]}IZ:](lngf sélgﬂ iﬁ;'N%éR'(Dﬁé A P1.01 (s,

d 1H—IJ J12-H
19%0&931(}3 8{3'@31}5 §5§éd &}P)JH:ZG ingZ)Z?g} gt} 1kt z)
480 (d, 2H, J = 84Hz) 7.44-7.40 (m, 2H), 731-7.28 (m, 2H), 7.13- 7.08 (m. ',

e a9 S5 0 ) Ry e

g‘%%@{)&i ﬁS}nl cotl ni cacyl chloride [00232] A solution
onb*

isonicotinic acid (Lancaster, 70 ng, 0.34
nmol ) in thionyl chlorlde ( 1.2 nL) was heated at
reflux tenperature for E . m xt ure
wasconcentrated and the c Hﬂ@PBﬁgﬁuct of
2- bronoi soni cotinoyl chloride was usedxdirectly in the

| V- (4-(2- AmrF| di n-4-yl & >N : ) 2- br onoi
soni cotinain E\Z:l\bozss] Tobo e rsi d s added

%

a sol ution of

N-(3-Flu0ro-4-(3-(4-(piperazin-1-yl)phenyl)pyridin—4—yloxy)phenyl)-Z-oxo-1-
phenyl—l,2-dihydropyridine—S-carboxamide, trihydrochloride salt

[00273] Prepared in a manner similar to that of Example 62 to give the HCl salt of
the title compound (43%) as a pale yellow solid. '"H NMR (DMSO-dg) 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, J =
11.6, 2 Hz), 7.61 (d, 2H, J = 8.8 Hz), 7.55-7.45 (m, 7H), 7.15 (d, 1H, J= 6.8 Hz), 7.09
(d, 2H, J = 8.8 Hz), 6.61 (t, 1H, J= 6.8 Hz), 3.44 (m, 4H), 3.15 (m, 4H); MS(ESI
m/z 562.36 (M + H)".
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CH2A 2 (3 nL) at rt, and the reaction was stirred for
1 h. The reaction m xture was concentrated and the

wo e®sduseas purified by preparative HPLC t 0o oPCHUS200$1€14120

title conpound (75 ng, 45 % as a yellow solid (TFA
salt). 1H NMR (DI\/SOd6) d 11.03 (s, IH, 8.62 (d, IH,
J = 5.0 H) 8.17 (s, 04 (m 4H), 7.71 (d,
IH J = 8.8 Hz), 7.51 (?)Eﬁa&lﬁ%? 9.3 Hz), 6.72 (dd,
IH, J =7.1, 2.2 Hz), 6.18 (d, IH .2 Hz);
MS(ESI +) nmfz 403, 405 (M+ : eN
r- (4- (2- Ami ndpy 3 phe -2-(4-flu
or ophenyl am no) ani d [ rifluogdoacetic
acid salt A 2-(4: en Iam no)isonicotinic acid
[00234] To a mi xt
(Aldrich, 423 ng, 3.0 and 4-f| uoroaniline (555

ng, 5.0 mol) in DVF (18 ) at rt was added NaH (500

ng of 60%in oil), and the m xture was heated at 85 C

f o (3Bl o-4- (Aqet(izmymoxjye(tmylyphmyl)nmdmﬁqhmmpltemrl)-Z-oxo -1-

reaction mxture and_ i S cQ ed in ,vacuo. To
the residue V\é\hénﬂd]d%‘dh@fv%&?y’(‘g U#‘Ff?}b RS er (20
m.), stirred for 20 mn and thesolid was filtered,
washed with Et OAc and dried to obtain the desired

product (600 ng, 50 % as a tan NO4 NVR (DI\/ISO\)

d 8.98 (s, IH, 8.43 (s, IH J 4.9 Hz),
7.69 (dd, 2H, J JBS . 3% (s, IH 7.05
(dd32H3J = 8. 2, 60Hz) mz 233.3 (M + H)+.
B) 2-(4-Fl uorophenyl am no) r'son |cO i ni cacyl chloride

[00235] A mi xture of
2- (4-fl uorophenyl am no)i soni cot iMi ¢ acid (464 ng, 2.0

1) 3(?‘{2 t(i}!rpﬁwymale?ﬁizlgiﬁy.mg)emyl)pu@@ymaa(nemoab-4-

flu enperature f he reacti on was
concenitrqtlmﬂoxyl)pymlm and the crude product was used

?(I)Or2672]t ! yPrIepnarteé1 m 2{1 s%%(ntﬂa? meagner as Step A of Example 59 to give the title

compound (77%) as a colorless oil. "1 NMR (CDs;0D) & 8.67 (s, 1H), 8.56 (d, 1H, J
= 8 Hz), 8.27 (4d, 1H, J= 12, 4 Hz), 8.16 (d, 1H, J= 8 Hz), 7.58 (d, 2H, J = 8 Hz),
7.39 (d, 2H, J = 8 Hz), 7.36 (m, 1H), 7.15 (d, 1H, J = 4 Hz), 3.91 (¢, 2H, J= 8 Hz),
2.90 (t, 2H, J =8 Hz), 0.90 (s, 9H), 0.00 (s, 6H); MS(ESIT") m/z 469.25 (M + H)".

TBSO 0

B) 3-(4-(2-(tert—Butyldimethylsilyloxy)ethyl)phenyl)—4-(2-flu0r0-4-
nitrophenoxy)pyridine

[00275] Prepared in a similar manner as Step C of Example 59 to give the title

compound (76%) as a pale yellow oil. 'H NMR (CD;0D) & 8.44 (s, 1H), 8.32 (4, 1H,

J=4Hz),7.57 (4, 2H, J= 8 Hz), 7.36 (d, 2H, /= 8.4 Hz), 6.95 (t, 1H, J= 8 Hz), 6.75

(d, 1H, J=4 Hz), 6.61 (d, 1H, J= 8 Hz), 6.55 (d, 1H, J=4Hz),3.90(t, 2H,/=6.8
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O i1V-(4-(2- Amopyridi n-4-yloxy)-3-fluorophenyl)-2-(4-
f1 uor ophenyl ammo) i soni coti nam de [ 00236] A sol ution of

W@ 2@04A g8 no- 2- f | uor ophenoxy) pyri di ne- 2- an ne (BOIP/2NE014120

10

15

20

25

B of Exanmple 24, 450 ng, 2.1 nmmol) in

1, 2-di chl or oet hane (10 nm) was added slowy to a

mguz 8‘9& of1, ae¥.£ N0 g @q{)ao 10e¢s,BDYBIS(BST") m/z 439.26 (M +
di chi or oet hane (10 at ice bath tenperature

WYX h stirring. The reactlon m xture was allowed to

stand at rt overnight. To the reaction m xture were

added Et OAc (150 nlL) and saturated ag. NaHCO sol ution

(S0 Ma3-Fivorstd%d- mﬁidmtﬁmgn@iy%yrﬁm—adyl@;gy%henyl)-z-

MySO4 and concentrated 1 n vacuo. The residue
puri f umd lbphmﬂﬂa? dthydmmdineé -earbexamidee title

GOUTRI" P oRmred Copaimiar gt aseien & ke §1¢ 5. CARG: dppide
%ﬁéﬂatfoﬂ the 'f@shlmlé?vzeﬁowz&ﬁsz (ﬁggofve@-’in ([‘HF U‘ﬁlh)zﬁacﬁ&eﬁ deated with

R A5 Addrich z1 8hid., 9 Ninh ¥ HH)) -B.t E)fambhekaﬁO‘eactlon was diluted with
i TR 0 oo e oRoo) Gtk o

SpirbAORESI0. S GRS AHAOBBLUNI A by

d HOBt
rfish rhiomaliddrahy an sh.l)ca@el (ltO%VHRan Thiiddb’cEtEDCd) It&:glv(eﬂﬁb tmtdg
0. 26 mmol follo
oot G2 m%m%wﬁpyﬁ.we@sgﬁw 5Ot S d = 7.6

%ﬁ{ﬁ%ﬂ% Hf%fr q eg(dgg%’rjh)Té% l7)91 f)ag@l |T| %gtr? 0 (m, SH),

thel (east 7ens. M, B @yth&Ei@é&lale)gG ZGF(thaI)]‘bﬂBietglthE 8.7
desi red product &712 (% (;? as a ht brovvn_ sol i d
(ERA6.681(¢,) LH, Vi fuvR) (e ¢D)H wg7@g{{@da 3|(H 3. Hg), 2.82 (t,

ot /% g ol Mis[esPy il s oSyt e 1T 0 T 8 g glz),
Hz); MS(ESI+) miz 341.3 (M+ H +. Exanple 51
Example 68
HaN F N N
Ojij/ 0o 0] \©
| AN
N/

N-(4-(3-(4-(2-Aminoethyl)phenyl)pyridin-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
methanesulfonyl chloride (Aldrich, 7 uL, 0.092 mmol). After stirring at rt 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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I V- (4-(2-am nopyri di n-4-yl oxy) - 3-fl uorophenyl ) - 2- oxo- |
, 2-di hydr opyri di ne-3- carboxam de, trifl uoroacetic

w@eiod/1smbt [ 00238] To a solution of 2-hydroxynP€CDUBIW0&014120

10

15

20

acid (Aldrich, 42 ng, 0.30 mml) and HOBt (18 ng) in
DMF (2 nL) at rt was added EDCLHCO (80 ng, 0.42 nmol)

f1abé Qe skaly hd (RaRBN90 23 for lSQ{ OM&%&MQWﬁckﬁsre%cﬁ& GE
npound B of Exanple 24, ng, O. nol ), and the

Ed;hmd with FQAa(H) \mshﬁd whfvcaterz(e Xh‘l OalnL) then brine (1 x 10 mL),

N TN TN

?%iéﬂﬁfiﬁ?'p%pﬁﬁ%@' e (aEEéB ﬁédetf)acuéhﬂ M{Bc()&fén@@aeddo &Ié&e

Hrythanol 88d bgﬁ1ﬁ¢d—|w1th satugatql sdzl)um B1caﬁoo(1aild so]ulHonJ The 6q1€qous layer
(t, 1H5J =

Csaaiied pih BAC (o0 1S apific poolos Syt exifpiipgrajvashed
AT D e i e e

| wi dixohleddn dibixbiye (2opY) bt clRr@&dGRlD OXNaCIda ether (1 mL). The
trifluroacetic acid salt [00239] To a sol ution of

ZOHYPRONEP-coneRR{TH r?iﬂéé]@@ ieFdting whd(wawdaghlbzed fromypgetonitrile /

OW% S ?% bty R CrGReciea iy haota. 'n

@Msw &jfslmqrﬁ@hﬁmpwqyrm' @@5%* mxﬂem)omama@om J=
B of 4, , d the reaction
-4t 2e), M)é (m, |1Hr)ea643(d r2’H d\FeG Hz)z 7Ir63 (ﬂurllH)L ¢a#i7oH (@i, 6H), 7.38

2@521.%?23 ety tpdssy P6gba, CaR ey G bRl pafe 5, 289

D) d 8.46 (d, IH J =
398 Sge) e HEUN-U,CD) 4 ¢ Hz)é 7.83 (4, IH

= 7.1Hz), 7.44 (dd, IH, J:88 2.2 Hz), 7.33 (t,
Hz), 6.67 (dd, J=7.7, 2.7 Hz), 6.45
77Hz) 621]%’fi‘mRIFI69J—28|—|z)5240
(BSI+) m'z 355.2 (M + H)+. Exanple 53

yridm4-yl oxy) - 3f|uo enyl) 5-chloro
NH

X

/

N
N-(4-(3-(4-((2-(Methylamino)ethyl)carbamoyl)phenyl)pyridin-4-yloxy)-3-

: i

fluorophenyl)-1-(4-fluorophenyl)-2-o0xo0-1,2-dihydropyridine-3-carboxamide,

dihydrochloride salt
F. NO,
H,CO,C oj©/
AN
P
N
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di hydr opyri di ne- 3- carboxam de, trifluroacetic acid
salt [00240] To a sol ution of

WQ@20wpd1mKYy - 5- chl oroni cotinic acid (Avocado, 87PemyUSNHO14120

mmol ) and HOBt (40 ng) in DMVF (4 nL) at rt was added
EDCLHC (130 ng, 0.68 mmol) foll owed by

4AY 4- aMeﬂiylZ—(f4|-(lelﬁﬂbenﬁityd[méhbﬁy)P?rlanﬂHJymeﬁﬁfiﬁ@0Und
rEi ﬁ%ﬁﬁxa le 24, 110 ng, 0.50 nmo and the reaction

0 Rpatydiip pegmilgrmamenas Higp rAf oldatanapie 69 ta pie the title

(LR AL RS R AR GOl G0 Bnbas2 @ 1m0

BE& 3. I
St )(8 El\(cglghl({%jé Jl:dd\lm H?Dsql@)s %) Eﬁﬁ{)ﬁ/@ 10 (H' 2H, f‘— 8.4 Hz),

77 9(6(6( aH VE,8 Ha)s 734t 18, J 78.547)1 7.06 31 13, ;H% BIZ};I23)93 (s, 3H);
2 Hz), 6.21 (d, IH J 2.2
%ZE%}%(%@%®§%1 377.)1 (M + H§+. Exanmpl e 54

I V- (4-(2- Ami nopyri dm 4-yl oxy) - 3-f | uor ophenyl ) - 5- br ono-

2-0x0-1, 2- di hydropyri di ne- 3- car boxam de,

trifluoroacetic acid salt[00241F~Je~a 8bbuti on of

2- hydr oxy- 5- br ono- E (gt'nlc acid Egﬁ ng, 0.67 ol

Syn. Comm, 1989, 19; ) @ndxHOBt (30 ng) in DW

(4 nL) at rt Was added E 160 ng, 0.83 mmol)

foll owed by 4-(4-am no-2-f uorpp noxy) pyri di ne- 2-

am ne (Conpound B of Exanpl e N” 47 ng, 0.67 nmol),

and the reaction mxture was stirred at rt overnight.
By i f i Mathiydn- (4»4‘(4iahﬁnoeanﬁd.mpheheﬁyt)pﬁl@m-slygsaﬁﬂawe
HPLC afforded the title conmpound (120 as a

H80%] c o Pespated 4 p isignijay ppensaf 4s)Sten qﬁrﬁxa(rmm to)glue the title

yboyhd pops el 5 e G0 I s ol 38, B3 eg 111~

72 2
(Gjl?z SF?)l (rdﬂ2;H41198 43{% g (d 62%@4 g4 Hi)l 6@5? 2H27E0)3 17), 6.65

(A 2L AfHpy48 Gldn1H, degzy& 23+ Hi)y 6:46p(ﬂ,eﬂxw 8- $182 (s,
AR E8) miz 339.28 (M + B

AN
F H I N
SRS R
0 0 °© 0 F
X
>

N

O) Methyl 4-(4-(2-fluoro-4-(1-(4-fluorophenyl)-2-o0x0-1,2-dihydropyridine-3-
carboxamido)phenoxy)pyridin-3-yl)benzoate

[00280]  Prepared in a similar manner as Step C of Example 62 to give the title
compound (81%) as a yellow oil. "H NMR (CD;0D) § 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, 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(ESI") m/z 554.21
M + H)*.

-152 -



10

15

20

25

di hydr opyri di ne- 3-carboxam de, trifluoroacetic acid
salt [00242] To a sol ution of

wa20vpd1m8KYy - 6- met hyl - ni cotinic acid (Wako, 77 neCT/0SH05/014120

nmmol ) and HOBt (50 ng) in DMF (5 nL) at rt was added
EDCLHC (130 ng, 0.68 mmol) foll owed by

4- (4-am no-2-f uorophenoxy) pyri di ne-2-am ne (Conpound

B of Exanple 24, 110 , 0.50 mml), and the reaction

Pkt urJ&(M%-(%t((Zr@\é@thalammbﬂerl}wgmmondbmhmbpyhdm-éfyloxy)-3-
at 75 ter o0 agtion ure

Co re Warophbu SedlyoFhuiS b et RS apading e

titl e Gopeeitide( 70 Ny, 29 %W as a V\,hlte solid (TFA

sal tg 1IHNMR (DMSO-7) d 13.22 (br s, }i—?ﬁ 12. 53 (s,
11092813 4T ot ahame egter(159 3g:9)29 Bmob) in THH (§ mb) wagadled 1 N

Hz 7.46-7.42
a]%llé%ﬁ)l\?a.%%ﬁ 26 rrt[adAgti: tlrgng_ell?z-fl i}or 59%17 ﬂ'&ztfaC%g)qle(Canthed to
Eﬁﬂ%ﬂ\gﬁ( ‘gHF' irthe ziqueoas Soltiton wAS{kBhidd 0P 435 BN Muous HCL. The
jagid WaS( cz)lhmed dvp)fﬂir@tmnmﬂ venslpyd Bith natar d Bveyhe désitbé pmyuct

iR e s PRSI A R 4y

§1 - Thé B R E‘%ﬂé’d MH%%&%eh%BthﬁﬁéTB*rd RWAhe HCI

et erogeneous m

3al oﬂ itertittemodngoyidd oszzyypyamadwme {o%id5 3HQ\IMRO(DMSD ds) 8 12.21 (s,
ared foll ow ngét he procedure in Synthesis, 2001

D §9548. 901y 24 8 SR 18,6 GRLDHESL S955 T /1 6475 HBE 816 (m,

y Y -
I SRS AR RSy RO e A BRT BT PR, 760747 (o,
SﬁltH')[Vilﬁfgdfch J155161H1z) @v&ﬁ(taﬁHgﬂ 17-1Bel 3 i64SQRUL /65, 25125 3.17 (4,
M solution in c¥ S;Q exane and the reaction
r%}%t]m@z\%@ 260 (5 8HDsMPH 37@1 ¢ Hhder Ar-atm
To this m xture benzal dehyde (2.15 nlL) was added and
the reaction mxture was stirred for 2 h -780C under
Ar-atm The reaction m xt ugxam/lﬂ@muenched by addi ng
HOAc (3 nL) and TFA (3 nL), concentrated in vacuo and

t he residue purified by flash coI
I KE Sl
0
®
N

N-(4-(3-(4-((2-Aminoethyl)carbamoyl)phenyl)pyridin-4-yloxy)-3-fluorophenyl)-1-
(4-fluorophenyl)-2-oxo0-1,2-dihydropyridine-3-carboxamide, dihydrochloride salt
[00283] 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-dy) & 12.17 (s, 1H), 8.87-8.85 (m,
2H), 8.64 (d, 1H, J= 6.4 Hz), 8.59 (dd, 1H, J=17.6,2.4 Hz), 8.16 (dd, 1H, J=6.8, 2.4
Hz), 8.10 (m, 1H), 8.06 (d, 2H, J= 8.4 Hz), 8.00 (br s, 2H), 7.85 (d, 2H, J= 8.4 Hz),
7.64-7.60 (m, 2H), 7.55-7.42 (m, 4H), 7.13 (d, 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(EST") m/z 582.32 (M + H)*.
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chromat ography on silica gel eluting with
hexane/ Et OAc/ MeOH // 750: 250: 50 fol | owed by

wheooanersiEt OAc/ MeOH Et 3N // 460: 460: 50: 10 t o akdDUM200$1€14120

10

15

desired product (2.85 g, 91 % as a white solid. 1H
NVR (CD OD) 5 8.13 (s, IH), 804 (s, IH, 7.41-7.20
(m 5SH), 5.94 (s, IH); M(gQumplem z 280, 282 (M +

H) +. B) 3-Benzyl - 5-bronopyri din-4-ol [00244] A m xture
of 3-Dbrono-5-( hydroxy(phenyl ) nethyl ) pyri di n-4- ol
(2.55g, 91 ), TFA (16 nL) and 3ShH i n CH2A 2
(30 M) was stilred at rtgfor 1 Nreagtion

m xture was concdhtrated |o and thdue was
purified by flash.cg 3 ica gel
eluting with h e 1 owed
by hexane/ Et CAc/ MeCH 489; 400: 50: 10 to afford an

i mpur e product which vva|t turated with a small

anmount of MeOH and Et O tN obtain the desired product
(255 ng, 10 %9 as a white solid. 1H NVR (DWVSO d6) d

11. Ne(4¢B+(4(2- (]]bi)neﬁhy]ﬁn(lsq)et]jﬁ))caﬂbMy(l)p,hehyl)pyﬁdmﬂ-?loxy)-.’,-

s R e e L

(220 mg, 0.83 mmol) in H cReside kit ( 8 m_) at -78 C
under Ar-atm was added Me solution (0.61 nL of 1.5 M

sjo0284] on Prapatkeidfn a&uﬁﬂamrmﬂn)er as¥Exaguple 69 to givg tieoChsalf of the title
n- BuLi solutlon(o mL of 2 Msolution in

cSpEIRSHE% Giet) as ay Qfﬁwh)te\ﬁ@sd 2 dHYE HIMS RS2 08 (b, 8.87 (br
d§ @?7%31%2%418 @{1 r bugggtwgeggt‘lﬂc_)?gm%{ﬁgn T02 (m, 1H),

2D99r(d) 28l J =784 Hz) They (cr; aBIt iers. m{)z) Fr56- N85 (inh2H), 7 47 7 34 (m,

guenched addi concentrated in
T G (AU e 5 R 6676 Al B 8 Hgh Ol BT 5, PG Tio3-21

R T e T S

8.69 (s, |H), 8.28 (s, I|H), 7.35-7.19 (m 5H), 3.9
(s, 2H): MB(ESI+) mz 230.1 (M + H)+.

Example 72
H H
F N\H/N
Trr1CL
O F
HoN. A
P
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D)
7V- (4- (2- Ami nopyri di n- 4-yl oxy) - 3-fl uor ophenyl ) - 5- benzy

wo 20050x1861 , 4- di hydropyri di ne- 3-car boxam de, PCT/US2005/014120

trifluoroacetic acid salt [00246] To a solution of
4- hydr oxy-5- benzyl ni cotinic acid (35 ng, 0.15 mmol)
aly HOBFIGi0- M@)nitfbp@bﬁuﬁ-ﬁ—ﬁom.)belmenﬁmims added

0. 42 mmpl) foll owed

EmD‘éig'é’m B @ammo?rﬂweﬁlmi (3¢ SERPre Dﬁﬁéﬁmg 1Pchiboant0
rE‘é:]ng{obPr e%\/\s%ﬁg?gftﬁ?)r gg O?r lgggjge %d’dﬁ E](gjdfll ca Iagggg%oorgﬁ 2

I RaL,I G0 )T Aftad sErridyg ap FefpAl @iy, e1 G- Bhitpgeding hedrochloride

desi red product (35 ng, 43. %9 as a white TFA solid
s@iapcaster] ’orng. was adgled sThegpixgure vgs stinred aigrt fog, 1 h and

s Aty *f"“&@toi}%ﬁ“ il o S e ey Y aGuebdy it
H?h)l@rufe sfutibnléhd then Biile 16( 3@ nf[déiachj Hthe J)rgaﬁlozlayé% Wasldéikd over

6.15 (d, |H, 325Hz)5 81 (s, 3.51 (br s, 2H);
h@(h&@]ou& )\Iagﬂ@; a¢@1cogce(nk1|aﬁedl+y yacuex éﬁi’m cgu@‘,product was pur1ﬁed by

1?3(?‘? %r I d 9?F C?, gglzjﬁls f l\gﬁ%ﬁﬁg%n}/o gglve a2

téd(%é hlB“PQraﬁn%) soba et AWIR (7DMSO -dg) 8 9.13 (s,

enyl a no) aI I 't dene) nal onate [ 0024
sHII);iStGGr(dpr,ZI € 8-Hwi hox (tal Hyy F@@H)z);ﬁl%r(dpllé,cf d6 Hz) 6.55 (dd,

T {2182 4tin 6 e dbed i3 h 820500 égz‘i{g‘ﬂ%@a%m
gf%# @\/IH. etion m xture was heated at 60 C for 8.5 h.
ation of the reaction mxture by preparative

HPLC provi ded the desired product (150 ng, 57 %9 as a
yel l ow solid. 1H NVR ( DVBO 0.16 (d, IH J = 12.7

Hz), 8.06 (t, IH, J 42 Juj 74 (d IH5) = 12.7
Hz)5 7.30 (t. 2H, J = 7 @ J=7.7
Hz), 6.98 (t, IH J = ) 06. 35 (t =121

Hz), 3.69 (s, 3H), .85 (s, 3H).B) Methyl

2- 0x0- | - phenyl - 1 92-di-kydr opyri di ne- 3- car boxyl at e
[00248] To a sol ut i the aniline adduct obtai ned
above (130 ng, 0.50 nwol) in nethanol (8 rTL) at rt was

added NaHi rzg of the 60% NaH i n oi mol ) and
B) 1-(3-Fluoro- -(3-n1tr0pyr1d1n—4-yloxy)phenyl)-3 (2 (4-

fluorophenyl)acetyl)urea
[00286] A solution of 3-ﬂuoro-4-(3-mtropyridin—4-y10xy)benzenamine (158 mg,
0.63 mmol) in THF (3 mL) was treated with a solution of solution of 2-(4-
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 SiO; column. The
column was eluted with 20 — 60 % EtOAc / hexanes to give the product, which was
further purified by trituration with isopropyl ether to give a pale yellow solid (120 mg,
25%). 'H NMR (DMSO-ds) § 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, 2H).
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the m xture was stirred at rt for 3 h. Acetic acid
(0.3 nmL) was added to the m xture, concentrated to a

waetoanersef ~4 nl, and purification of the reackP¢DNS2005/014120

m xture by preparative HPLC provided the desired
product (105 ng, 92 %9 as a yellow solid. 1H NWR (CD
(I» d 8. 30 (dd IH J =7.2, 2. 2 FE) 7 87 (dd, IH J
= 7.57- 7.38 (m SIHJ7O
I—E) 3%%(3( émlapyynﬂ/ecﬁsloxy) ﬁrﬂlzlozsnh@yw 4+

2- X ropyri di ne-3-carboxylic acid
[00229%l %Bﬁlmi%l ac%??j“w?d hyioyzI oxo. | & !
- 100287 - IA QisPedrich ﬁﬂy@'—ﬂlhdi@-ﬂ%ﬁ&b??ﬂdlﬂﬂeylég}@pﬁyl)Q& -&-4-

1mmol ) and LI OH (40 ng) in nethano and water

1ﬂliﬁ£9phﬁa§1)%qebfl)ﬂé‘%ﬁ @25 pig, 828manghdn 3 116\413@ YB3k (20bmL) Was

TRt e Lot 2t Foin AMr 010 s Bescatatyst

angk RleRe® affwaﬂﬁde lafll ofaCalige™ Maahé artehtd EshchrRdsto g(}%ithe title
ng, 83 % as a light yeIIom;solld 1H NMR ( DVFd

1cbnppund (8 smg) ?1)%) & Hwhitelsblid) I—H NMR7(DMSO- @)6) BiA), O3E(s,2IH)

st s, TRRrEE 48 1h Y 51 D e Ha s Lafl M5 1,

4 d I I
g e dgmmd a3 lngrenbes e, o7

s SHDMSESDD): m/z 399.35 (M + H)*.

2- oxo-| - phenyl -1, 2-di hydr opyri di ne- 3-car boxylic acid
(36 nmg, 0.17 nnDI) and HOBt (18 ng) in DVF (3 nL) at
rt was added EDCLHC (45 133l ) fol | owed by
4- (4- am no- 2-f | uor ophenoxy pyrl di ne- 2- am ne ( Conpound
B of Exanple 24, 36 ng, 0,17 nnDI nd the reaction

mxture was stirred at rt o 2y on of
the reactiop,g xture by pre HP Caf ded t he
title corrpoun 369 as a bei ge col ofedFsolid

(TFA salt). 1H 6) d 13.35 (br s, |H),
12.11 (s, IH, 8.52 Ydd,JIA] J = 7.3, 2.1 Hz), 8.08
(dd, IH J 6.6 2 1 %), 3(d, IH J 2.3 H), 7.89
(d, 1H6J = 7.2 Hz), 7.81 IH), 7.54-7.36 (m 6H),

6. 69-B(6B-((MF,43)}-AmiRy{ldhedadecakboRaridd)pyridincSd-yldx)-3-

fluorophenyl)-3-(2-(4-fluorophenyl)acetylurea, trifluoroacetic acid salt

tr oo,
SN

A)  tert-Butyl (1S,48)-4-((4-(2-fluoro-4-(3-(2-(4-

ZT

fluorophenyl)acetyl)ureido)phenoxy)pyridin-3-
yDcarbamoyl)cyclohexylcarbamate
[00288] A solution of N-Boc-cis-1,4-diaminocyclohexane carboxylic acid (Chem-
Imprex International, 24 mg, 0.10 mmol) in THF (1 mL) was cooled to 0 °C, and
treated with Et;N and then isobutylchloroformate. After 5 min, the mixture was
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IH); MS(ESI +) H Zz 417.2 (M + H)+. Exanple 58
i V-(4-(2-Am nopyridi n-4-yl oxy)-3-fl uorophenyl)-6-(4-fl

waorospimsey| ) pyri dyl - 7Voxi de- am de, trifl uor oaR€r/U82005/014120

10

15

20

25

acid salt A) 6-(4-Fluorophenyl)picolinic acid [00251]

A solution of 2-brono-picolinic acid (Aldrich, 2.02 g,
1feamsdolikh b Bolttdn 6O Mt @HWB3Hagindpyridin-afyldb6)- % fibrbiplzae - 3AeRs (4-
purged with Ar_ gas. To this mxture was added Pd(PPh .
3uorpphenghigsgtybyprea (Compound C of Example 72, 27 mg, 0.068 mmol) in THF

S R BRI cofitadd B Oer hq i AUGHEPRTL AR Mipperature
Miox D G, eTheasixpué Gas puititiondl bgasen HIOA ¢ arlCdah@htetiay INAIECO;
was heated at 100 C for 2.5 h in a seal ed tube.

5
Aepditiancind [theo Bt Apphase senaraied deied Mebe ang)coarrntrirdppvpcuo to

ity BBty Bt Glop DR PRl b sk, @R bpoeraphy

nda) SMBhaBgadtt §0 L1100 % FRoNcThetdds e the Xty cempasnd (13 mg,
concentrated in vacuo. K MeOH (150 nl) was added to the

r 2k iasen wihide sobidl. IMSGISIDE a/n@d4e3S A NA&S- fi | tered, and

the filtrate solution was concentrated in vacuo.
Purification of the resulting residue by flash colum

CBy omei QO{RANY, 48N-4SA InisseySRh e @i nechrtd xwinido) By £¥5d-¥B/ 3%y )-3-
//5900:?%8 ggl i g?\-/ed by Et &c/ MeOH HOAc // }gg 1500: 50 )
provi dBudonopbenid}3r@d4flunaaphenyl)agetyl)ure, driflnosenastic acid salt

bar| tarti teri | i.do 1H NVR
(o8 L astfon s il Syl CHhiedh o ¢ "5
K/fé%@ég?l%nyﬂr)ﬂﬁézet}%%ﬁgi?ﬁp?}li_?)xzypyéi)%ﬁ{-3 —'yl)géilbalﬂoﬁ)@cﬁ)hékﬁléarbamate. (10
6m49.61 ewnuphieraphydioso MafIHE (G id.) ivds espled t¢ 00@Ba] traated with 4
o Aydsiomes @ BLS B i wepitied b o 1S i ghep
AR %ﬁ){pefaﬂlr%qgﬁ'ﬁgnd(ﬁ%llmebnd@ﬁﬁat%a i beGoab gfvfe thO¢rude

h.  Addi PO4 (0.8 g) and mCPBA ( 1.0 )

i onal Na2H . was
apidductt Futifieatiopadtthoresidue by preparative HPLC (Column A) gave the title

compound (4 mg, 33%) as a yellow solid. 'H NMR (DMSO-ds) § 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,
12.7 Hz), 7.47 - 7.33 (m, SH), 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, 5SH);
MS(ESI): m/z 524.26 (M + H)".

Example 74

1-(4-(3-((1R,4R)-4-Aminocyclohexanecarboxamido)pyridin-4-yloxy)-3-
fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea, bis-trifluoroacetic acid salt

- 157 -



10

1

92}

20

m xture and it was stirred for 3 h at rt. Another
Na2HPO4 (0.5 g) and mCPBA (0.5 g) was added to the

WO e@stiimse7 m xture and it was stirred at rt overoi/ygk1005/014120

CHA (160 nmL.) and 2 N aq. HO solution (50 nL) were
added to the reation mxture and the organic |ayer was

separated, dried over l\/gSO4 and comcentrated in vacuo.
The residD&Eﬁaﬁy urified byF iy
chromat ogr a h)zﬁj:pn silica gel inggw th Et Ve CH
| HOAC // 700: 246G o obtab & desired pr o¥ctF
whi ch was cont am Rd \ch m CPBA. This inpure

mat eri al was puri fi’edpy eparative HPLC to obtain
the desired product (1¥5 A6 % as a white solid.

1H NVR (DVF-~ 7) 8.45 (dd, MHBJ = 8.3, 2.2 Hz), 8.15
(_&5’8 '7Hﬁztshlftgflﬁ,m4-(@-(&%&1‘804-(31(2-(14:0, 7.45 (t, 2H, J

v (4-fllihMADhmfiWé‘Ul)meidvhxhxwmpﬂidhl*@phenyl ) - 6- (4-

I idyl-iV-oxid d trifl ti
aCiugro er%/ﬂég%l%y %hle!gy\{gfgq I e%%mof e ri uor oaaceti c
g{m{bd]' UThoRd phe eaﬁ%@mfa%w%sd oM~ @;gﬂﬁnﬁl%ﬁyMn—@yﬁxy) 3-

rt was

E[D((‘)Ir(bjiﬁenjfl}(} (ﬂgﬂ ﬂhoi@hemd])e)cefyd))umav(@dmwund C of Example 72, 57 mg,

-4 e IE Sio0 T G SRS L rartE IS FRgHRDee Tnc.,

‘ hl)é{'lg r &2 P BEndt i d ﬁﬁiul@{)mﬁﬁné?‘ég HedcgBLa fdf\Widy A%'E'x%pﬁ:fﬁ to give

‘eaction m xture by preparative HPLC afforded t
tth¢ tifle campowmid3 28, 6@%) a6 vifiteaslid MISEST s otk 624. ZFFQM + H)
salt) 1H NVR (DMF-~ 7) d 14.00 (s, IH), 8.43 (dd, IH,
.0, 2.2 Hz), 8.15 (dd, IH, J =12.8, 2.4 Hz)3

81?408 (1‘;(% (s, 4;974 Agﬁ'@cyf ﬁ%&&&érﬂd’%@%@d@@ §(,%igxy)-3-

s, 2H)ﬂud‘!ﬁbE&lyl)—?,4’(2-(441117)r2p1(dﬂyi)ab®tyl)uﬁaabisl-tﬁfﬁﬁroacetlc acid
| -(4-(3-(4-(2-Am
q72- o)Xt hyl ) phenyl ) pyri di n-4-yl oxy) - 3-fl uorophenyl ) -3

A?&Zdﬂ' o HOH8 @9&88&3@&% ﬁljeﬁéfgc? ﬁ‘bmh%ﬁ[&ff}nl( pS h§)@4-%@1|-(t2-ﬂuoro-4—
43((4- ((1ﬁdo%ﬁieﬁﬂy&eﬁ)m&d@pﬁ@mmmmm| n-3-yl ) phenyl)a
Cy?)tc[afba?n%gfl)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. 'H NMR (DMSO-dy) & 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,
1H,J=2.0, 13.2 Hz), 7.79 — 7.76 (m, 3H), 7.43 (dd, 1H, J=2.0, 8.6 Hz), 7.38 — 7.33
(m, 2H), 7.17 (dd, 2H, J=9.2, 6.6 Hz), 6.86 (d, 1H, J= 5.6 Hz), 3.74 (s, 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(ESIY): m/z 524.35 M + H)".
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[00254] A 25 nL round bottom flask was charged wth
4- (2-fluoro-4- nitrophenoxy)-3-iodopyridi ne (Conpound

woees/1Bsanpl e 33, 120 ngy, 0.33 nmol), 2- PCT/US2005/014120

(4-(4,4,5,5-tetramet hyl -1, 3, 2-di oxabor ol an- 2-yl ) phenyl
)acetic acid (Frontier Scientific, 131 ng, 0.50 mmol),
tetraki s(tri phenyl phosphi réyquapleadi un(0) (Strem

Chem cals, 38 ng, 0.033 mmol), an sodj um car bonat e

(245 ng, 2.3 mol). The fl ask | ushed i t
nitrogen and then charged wit ox\q’ﬁe ind @
each). After,sti g at 8% r 0 hO the

was cool ed fo ro errperature and then concentr &t ed
in vacuo. The critde otvet~xwas purified by flash

col um chr omat ography on 5il jca gel (30% MeOH / Et GAc)
to glve the title corrpounN 120 ngy, 99% as a white

5(16 4'-_1‘2” &%w§§4(@1qoqet %}g(%lgilegargecp'ﬁlaoiagﬁdé)ggn[ﬂ; (lml(:xy)-?:-

7.54 (d, g 1-Ha)
Hz) 7. 40 Em aﬂi p%.?nggsl(a'ﬁ ffd'l"’;?ﬂ% %%@B&r% (s,
2H); MS(ESI+) mz 369.16 (M + H)+. B)
2-(4-(4-(2-Fluoro-4-nitrophenoxy)pyridin-3-yl)phenyl)a
cet ani de [00255] A 25 nL round kot tom fll aslk was
charged with Zg 4-(4-(2-fluoro-4-

i, cH/n- | ) pheny ic acid (5 :
(4 , 0y34 Jmol), and EDCl (65 ndf,
wf). The flas Nushed with nitrogen and
thenDl\/Fvvas added ( 1 nlL)L stirring at rt for 1
h, the solution was cool ed to ®C and then charged
g) nmmoni um hydroxide (0.5 nL). The reaction was
irr

nzyl (Y- ﬂﬁar%@@réﬁihﬁorwlmyﬁamyburm@o)

5 nmL

The cBuErRodt b au s e) e Pulh iy PIe i BebtidyRafiale

002921 oUShMNARSHmpArthdeRR &l f6hni 104V %ﬁnoﬂﬁfdlﬂmsﬁisxy) 3-
roduct was purified by flash colurmc r omat ogr aphy o
vpjophenyd)-3 %%/ﬂwémhﬁny@amlﬁune@ (gompourtdeC of Elxanple 72, 50 meg,

?ggg%?ﬁ gglg 3 i)ég 24~ &@q%d%%@gaﬁ@)%%gr leﬁ'@f%lfsllo%exanecl\a{r%oxyhc 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(ESI"): m/z 672.34 M + H)".

B) 1-(4-(3-((1R,4R)-4-(Amin0methyl)cyclohexanecarboxamido)pyridin-4-
yloxy)-3-flaorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea
[00293] A solution of benzyl ((1R,AR)-4-((4-(2-fluoro-4-(3-(2-(4-fluorophenyl)
acetyl)ureido)phenoxy)pyridin-3-yl)carbamoyl)cyclohexyl)methylcarbamate (25 mg
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 compound (18 mg, 90%) as a yellow
solid. 'H NMR (DMSO-dj) 6 10.62 (s, 1H), 9.64 (s, 1H), 9.01 (s, 1H), 8.17 (d, 1H, J
=5.6 Hz),7.79 (dd, 1H, J=2.5,12.7 Hz), 7.42 — 7.35 (m, 4H), 7.30 (dd, 1H, J= 8.6,
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Hz), 8.10 (dd, IH
8

10.4, 2.4 Hz), 7.99 (m IH 5
7.45 (d, 2H5J = )

0.4

57.30 (d, 2H, J 8.2 Hz), 7.28

= 5.6 Hz)5 3.44 (s, 2HCT/US2005/014120
M5(ESI+) mz 368.18 (M+ H+. O

| - (4-(3-(4-(2- Am no- 2- oxoet hyl ) phenyl ) pyri di n- 4-yl oxy)

- B2 HALOT. DPHe D) 6. 65(&21&({4}4- b 6HAHPBIBYS, LRDEL 3D YAIBR J= 6.6 Hz),
[00256] A sol ution of

2L.82=(1B1((, AEOUE-66 4-11 3 (o piBn 61§ yply G GRnlE), 0.95 - 0.77 (m, 4H);
y. 33 ng, 0.09 mmol ) in THF (0.8 nl)
%WQ?{%%W I§ was treated with Zn dust (59 ny,
0.9 muol) foll owed by ammoni um chloride (48 ng, 0.9

mol ). The m xture was stirred at rt for 4 h and was

then filtered through a tHHixampld 76f Celite(r) with

met hanol . The filtrate was concgntrated and the

residue partitioned betw and _sat ted

aqueous sodi um bi car bonat
was dried ove hydr ous,+ Fatied i n
vacuo to give cere roduct (25 ng5 82% as a
yel | ow oi |l whi dciently pure to use in the
next step without Hurtper jpurification. 1H NVR (CD3QD)
d 8.33 (s IH 5 8.19 (N IHJ = 5.6 Hz)5 7.49 (d,

G R T LTI I TR NN
12. 8, 2 8 Hz), 3.48 (ﬁuor@f{},euﬁ[ﬁ( )h)regdz 338.25 (M +
H)+. [00257] The above am ne was dissolved in THF (1

_mmpz% d tAhmilut(dmacrfg ed48 -tatn1123py(1d}rf-4l-l§rh1xtyhﬁéhgolr()1ﬂmayly43 -(2-(4-

TS ey AR T S o B
g At o,

adhlerideh@ldridh, €1 eqypadd dmﬁsl) an&\:bmﬂr@d &at foil 2 hTh&n addhtldnal portion
was di ssol ved i n di oxane ﬁ and cooled to
reingesihesangeprbpnylphloridg (1 hme H@F? %@D &@ﬂé@dedﬂptt@ mixture and

kL A OF G5 15 Tl In 8 PO IANAIPEI Gl washed with

concen I'N vacuo. e resul
| saphiicd bg @hHCOMolution, dried (MgSOy) and concentrated in vacuo. The

J =
.2 Hz

residue was purified by flash column chromatography on SiO; eluting with 50 — 100
% EtOAc / hexanes to give the title compound (19 mg, 61%) as a white solid. 'H
NMR (DMSO-dg) 6 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 (dd, 1H, J
=8.6,9.2 Hz), 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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WO ks/11B659 (s, |H), 8.83 (s5 IH)

acetonitrile / water to give the title conpound (23

nyg, 57% as a white solid. HNWR (DMSO-J ) d 11.02 (s,
8.58 (d, I|H,POT/8SHN#014120

Hz), 7.79 (dd, IH J = 12.8, 2.4 Hz), 7.60 (d, 2H, J =

8.4 Hz) 7.46-7.34 (m 4H), 7.31-7.28 (m 2H), 7.11 (t,

2HJ = 8.7 Hz), 6.88 (d5 IEfalnpled76 Hz) 3.70 (s, 2H)5

3.40 (s, 2H); MS(ESI+) mlz 517.19 (M + H)+. Exanple 60

| - (4-(3-(4-(Am nonet hyl ) phren p li dith- 4-y! )-3-fluo

rophenyl )-3-(2-(4- fl uoroph acafyl ure

trifl uoroacékh [d salt A o O

4- (4- (2-Fl uor o@ropﬂnenxy) pyridin-3-yl) benzaIFdehyde

[00258] Prepar ethi-N~g-Mipikar manner as Step A of

Exanple 59 to give % t conmpound (86% as a

colorless oil. 1H NVMR (CD3CD) d 9.92 (s, IH 5 8.56

(s, .41 (d, .|H5J = 6 Hz)5 8.12 (dd, IH J =

137(é:(§|)2f.46’§'ﬁ£)‘§’(i ‘rifing-1earpaxamidp)pyridig-4-ploxy)-3-fluogophenyl)-3-

o b5 (o, ViETERRep UGk A B i dfter atigie g

tert-Butyl
4- (4-(2-fluoro-4-nitrophenoxy)pyri di n;_IB-yFIl) benzyl car ba

mate [ 00259] To F N. N
4- (4-( @ or o- 4- pi t r ophenoxy) py n- 3yy! yd
e (81 My O Wﬁ tNa et han mL) Owas0 adde

(1 2. 3

amoni um acet at : 4 ymol) followed by sodi Um
cyanobor ohydr i d& (1 NoN EI ). The reaction was
t

stirred at rt for 4 h and wa n concentrated in
vacuo. The residue was dissolV in water (5 nmL) and
extracted with EtQAc_(2 x 5 nL). The conbined organic
e‘ﬁ r aceS-Rioro-deSrdd2mhenoxvacatamida)piperading-1s odi um

o 08k il iy SOp D SISy
i[6025i5¢ hl aArsotriohaferiflidsgdne (A0ehg, DAN rhmbB] ini YHLATT (4 60 was
uL, Q.36 mml ), DVAP (spatula tip), and_di-fert-butyl

&Pelﬁg Bondt & tEﬁaFQ@WYl(dS%? Swﬁ,wl@@fzg(%amlwmdladﬁwxy)%-
fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea (Compound C of Example 72, 67 mg,
0.17 mmol) and DIPEA (65 pL, 0.37 mmol) in CHxCl (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
describe in Schaus, I. M. et al. J. Med. Chem. 1998, 41, 1943-1955) and DIPEA (65
ul, 0.37 mmol) in CH,Cl, (0.4 mL). After 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. NaHCOj3 and brine, dried (MgSO,)
and concentrated in vacuo. The product was purified by flash column

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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sequentially. The reaction was stirred at rt for 2 h
and was then purified directly by flash colum

w@ boosiretseyr aphy on silica gel (EtOAc) to give PEEUSI0DH/€14120

conmpound (13 ng, 12% as a colorless oil. 1HNWR
(CD30D) d 8.50 (s, IH), 8.37 (d, IH J :56Hz)5809

d, |H = G, . ;
%;g 2&(4-53]-&?%03@%1% 1- cﬁﬁlﬁkaﬁuﬁ%g&md ﬂ-lzl%yléxé
| H 5o pheslyl)3HRI(4=fikorophiegyl)atetyHufea, bm—pnﬂuomsce(tm acid
9H); MS(ESI+) mz 440.19 (M+ H+. O
- (4- 88t (4- (Ami nonet hyl ) phenyl ) pyri di n- 4-yl oxy) - 3-f1 uo
ggl? y dél isglu&gn ¢ 1-@%&%@%2@'—'@1'@ %@ﬁ&éﬁé’é’t@tﬁldﬂ)%ﬁ@tﬂime-l-

&rb@xmagjpyﬁam- -Qloxyphenyl)- a-(u(muomphdm;d)aaagl)mam mg, 0.068
was adde After stirring at rt for 5 mn

menal) incrpsolite MeRERR: T Bletap Rydrgaengtedmysr 0% B@j@dwa% carbon

ded Et OA t
S RETE 5GP RRRp B Bt e
H&?a%l@eno@ﬂ?até& PORILS ah@theiresiMRONLs pﬁifﬁ:dms/qﬂ@amtve HRIC

was purified by preﬁ HPLC. Thea opriate fractions
©Eolemnohcterafioad the title opapaund. o Hﬁﬁ@&@hﬁ@r& nel 10.-75(sudHy 8.55

e3P D Al sl T o 77
e e

((S 2H)H.05 Q. B3(nf,S50)) HES 8. SBnf, 2 HP3 -6l (o H) ILI34J' L20 (m,

Hz (d A2, 4 Hz), 7.67 (d, 2H J =8
Rfﬁ(%slﬁ af/zgﬁig(MJ“sH 7. 34)7 27 (m( 4H)

713709(m 2H) , 673(d IH,J=4Hz) 54.03 (s,
2H), 3.68 (s, 2H); MS(ESI+) mz 489.18 (M + H)+.
Exarrpl e 61 Example 78

-(3-Fl uoro-4-(3-(6-(pi perazin- I pyridin-3-yl)pyrid

|n4yloxy)p|h5ay -3-(2- (= e\ﬂy&)\@\il)urea
t A tert
- |tr8 )@yn@ln pyri di n-

hydrochl ori de s
1-(4-(2-Amin0<3-(4-(2-amin0-2-0x0ethyl)phenyl)pyridin-4-yloxy)—3-

e/

4-(5-(4-(2-fluo
2-

fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea, trifluoroacetic acid salt

HO.__0 Fj©/ NO,
0
X

I

H,N N
A) 2-(4-(2-Amino-4-(2-fluoro-4-nitrophenoxy)pyridin-3-yl)phenyl)acetic 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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25

yl ) pi perazi ne-1-carboxyl ate [00261] Prepared in a
simlar manner as Step A of Exanple 59 to give the

wao paosa1eonpound (87% as a colorless oil. 1HNMT/OCERCED)14120

d8.62 (s, IH, 846 (d, IH J 6 Hz), 8.36 (d, IH J
2.4 Hz), 824(dd IH, J = 10.4, 2.8 Hz)5 8.15-8.11
(Iﬁinong 45113xa§é ( &@?%50}2%]% wets &Egﬁ%ﬁed bg v&é‘uuﬁﬁ / arbbh purge
g tréated vetl%t@tr@us(gnmheamﬂa)msp@r@s p&l@mm .@7 mg) 3013 ﬁon@-, 5After

%@@%nﬁ@ gUiTLE B Sﬁ?f&é @W#%dﬁﬂﬁt%d 39@%9#?]&8& >}

“hy¥kddBIRRIRA. MBrel mixAirE My L:@ﬁc%n{rgtgg 62qdnb aRa "tlfeQeklﬁu@partltloned
sifmlar manner as Step C of Exanple 59 to give the

thetwWeendggeamd pDB Wosaviaafa bufko Mhe sguaius phadd dextracted with

(]-gggﬁc’_#nd?h 8 34lpl|§7d eﬁ@g@s V(?}‘a %1%&'(M§5|09)‘]223:1 c%n%ergqﬁe% in vacuo to
%_Igg e cﬁ?de(p%du%{'b Theﬁs)@au&t%as |t1Hbura]£efw§h@ ]!'E‘)OA@/ N@Oqug give the

(de,sned-bmdactw (I@ S @) a5 dwﬁﬁﬁﬁgehbrOWnZsoHGGI%NMMl(DMSO &) 5
i 3%(Sy1%)<)8)2|§r@¢pyll}}:-’( S5 R o il Vo P e, 11
ey 8a5#h, TaERa Bt S, BB A AL TR A0S B B0 280L57 (5,270

ths(Esnﬁanm\@@%m *d 11.33 (s, IH), 10.76 (s, IH),
9.09 (s, IH, 8.74 (d, IH J 6.8 Hz), 8.57 (d, IH J
= 2.4 Hz), 8.16 (dd, IH J = : Hz), 7.91 (dd, IH,
J =12.8, 2 Hz), 7.6% (o IH Je= 8.8 Rg). 7.55-7.50
(m IH, 742738(2m H) , 7.28/6 H"J = 6.5 Hz),
7.27-7.18 (m 3H), 3.98 (¥ _4H 2 (s, 2H), 3.23
(m 4H); WMS(ESI+) nmlz 54B. 1¢ P+ +. Exanpl e 62

i V-(3-Fluoro-4-(3-(6-(pip -yl)pyridin-3-yl)pyri
di n- 4-yl oxy) phenyl ) - 2- oxol -

o i
o

HoN N
B) 2-(4-(2-Amino-4-(2-fluoro-4-nitrophenoxy)pyridin-3-yl)phenyl)acetamide
[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 uL, 0.35 mmol) and NH4Cl (19 mg, 0.35 mmol). After stirring at room
temperature for 20 min, the mixture was concentrated under vacuum and the residue
partitioned between EtOAc and saturated aq. NaHCOj3 solution. The EtOAc phase
was washed with brine, dried (MgSO4) and concentrated in vacuo. The product was
purified by flash column chromatography on SiO; eluting with 0-8 % MeOH / CH,Cl,
to give the title compound (40 mg, 62%) as an amber colored oil. 'H NMR (DMSO-
dg) 8 8.23 (dd, 1H, J=10.7,2.5 Hz), 8.05 (d, 1H, J=9.2 Hz), 7.93 (d, 1H, J=6.1
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(EST): m/z 383.17 (M + H)".
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phenyl -1, 2-di hydr opyri di ne- 3- car boxam de,
hydrochl oride salt [00264] To tert-butyl

WA 2(054 (78671 4- ami no- 2- f | uor ophenoxy) pyri dm 3-yl ) py¥/Usio05/@14120

- yl ) pi perazi ne-I-carboxyl ate (Conmpound B of Exanple
61, 32 ng, 0.069 mol) inTHF / DVF (1 nL each) was
added 2-oxo-1 -phenyk:l @-di hydropyti dinpg- 3- car boxylic
acid (Conmpound C of Exgnple 57, 1 , 0.069 mmmol),

DI PEA (60 uL, 0.35 nmo ml uka, 33 nm,
0.10 mmol ). After stirri for 18 h, the
reaction was diluted witt m.), washed with
10% aqueous |ithium chl oride gl u ion (2 x 5 nl)

foll owed by saturated sodi wmbirg 4r bonate solution (1
x 5 m), dried over anhydrous Na2SO4, and concentrated
iG) vacitt-CFAmined-dwaminas2-Suerphenoxy)pyxdine?- cool ed
to 0 0 and treated with 4 N HO in dioxane (5 ni).
The sof heaxl)mgalaf owved to warmto rt and then
S0029Qd Al mittuleQr 24402- aﬁhﬁoaqbbﬂuo@mmﬁoﬂ%sﬁmy@dlﬁ@
in vacuo and the resulting crude product” was purified
) pheey)aeBtaDideTie nag PreSpmumabb, PMEt(liohy Bt@He(1 mL) and H,0

W B e SO USIeE e b7 BT A T 24

-H?x gﬁﬁﬁm%%tﬂg%d WP £ 8h efinWThE nﬁk@ﬁ?\gﬁgﬁﬁe&@ through

m organi c extracts were drie over
andlitel?, ohespilaf Sfilaat atthsted o pHehtsinag plebsphate buffer, andliben the

resi due was di ssolved in THF L ool ed, t.0
JREEtiE g satragtechwitbene; E@Péﬁ?@m(%trscwé)s d%fcflt(M?gS%‘O and
SR i D 18 o o sl
| MSEET: Wﬂ3533m7(Me}eH))n|tr| le / vvater to give the HO

salt of the title conpound (26 ng, 56% as a pale
yel l ow solid. 1HNVR (OVBO-d6) d 12.16 (s, IH), 8.92

Wy, | g - Rl (o alning Ly kGphny Sty Friat-b o) 3
6. 4, Zﬂ&iir))ph&}ﬂﬂ-?»((d1(44ﬂtﬁﬂol§heh&1)hbétyl)ﬂr&3rl(tﬁldroddehc dcid salt

8 8, 2.4 Hp). 7.54-7.46 (m 7H) €,|H3—64
HOP3007. o The gitle ppmpgund \gaszorpﬁare i -(4-(2-ppmoA-(-gmigo-2-

@Ef(l}gq %lw}ip%?@'}gg-ylﬁp@enyﬁacéémg@a (léi}plg, d.\@(ﬁﬁnﬂ) a%%)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 HPLC (Column A)
gave the title compound (9 mg, 26%) as a white solid. "H NMR (DMSO-dj): & 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, 1H, J="7.1 Hz), 3.72 (s, 2H), 3.43 (s, 2H); MS(EST"): m/z 532.24 (M + H)".
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Exanpl e 63 iV1-((/7?)-2-Am no-2-o0xo-1|-phenylethyl)-iV
3-(3-fluoro-4-(3-(6-(piperazin-lyl)

w@eosdser yl ) pyri dm 4-yl oxy) phenyl ) mal onam de, PCT/US2005/014120

10

15

20

hydrochl ori de sal t[ 00265] To tert-butyl

4-(5-(4-(4-am no-2-fiuorophenoxy)pyridin-3-yl)pyridin-
2- yl)pi perazi ne-1-car boxE%%’tEB d#feprmpound B of Exanpl e
61, 32 ng, 0.069 mMml) in nm.) was added DI PEA

(60 uL, 0.35 mmol) then eth I goro 3-

oxopr opanoat e drich, After
stirring at eact |onomas uted with
Et OAc (5 nl), d mAD sat ur at ed aqueous sBdlum

bi car bonat e sol uti ( x 5 m), dried over anhydrous

Na2SO™4, and concentratpd |n vacuo. The resulting

yellow oil (65 ny) solved in THF (2 nL) and

then charged with i aqueous sodi um hydroxi de sol ution

( £(402-Anfil6-33@- Py fin 0051 thyriyl R ridfin 4L I_Ylf)ﬁf) ﬁﬂboro'ﬂh@nyl)-is -
sol'uti on was entrated to renove THF and t hen

aci di fied to(4|dﬁu(n'05hmyl)actml)aq%dthdrmhlgbldeﬂ]én. The
solid was collected by vacuumfiltration and washed

with water to give the corresponding acid as a white
solid (30 ng, 78% 2 steps). MIESLY) Wbz 552.21 (M +

H) +. [00266] The abowe~acid was | ed with

D(-) - phenyl gl yci namd ng TBTU as

descri bed above to g salt of the title
conmpound (32% as a white S 1U NVR (DVBO-2) d

10.64 (s, IH), 8.89 (s, IH, (d, IH J = 8 Hz),

8.56 (d, IH J = 5.6 Hz),HB 4BN(d, IHJ = 2.4 FE)

7.96 (d, IH J =8.8 Hz), 7.84 (d, IH J =12

A4 (4s(2- thro-a-m&ophmox(ymis @Hpyridie2 yi)eﬂwqyﬂmpysﬂ)nd -amine

jﬂg@l& 7é r{nrﬁturg 'qf % é fE%))rct é—Sm‘rg(?]Bh(en%xy])_—g-l(o op}Z 1rﬂézamme

I dine (Aldrich,
NBOBhiks 1ok 8RN ntd) 0276801 hd Sebynytpwridin (Aldrc

-5¥-th@-0. % mmol), THF (2 mL) and EtzN (2 mL) was degassed by vacuumi / 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
residue by flash column chromatography on SiO, eluting with 0-1.5 % MeOH /
CH,Cl, gave the title compound (55 mg, 58%) as a brown solid. 'H NMR (DMSO-
dg) 8 8.53 (d, 1H, J= 5.1 Hz), 8.39 (dd, 1H, J=2.5, 10.7 Hz), 8.15 (dm, 1H, J=8.1
Hz), 7.97 (d, 1H, J= 5.6 Hz), 7.81 (d, 1H,J=8.1 Hz), 7.71 (d, 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, 1H, J= 5.6 Hz);
MS(ESTH: m/z 351.25 (M + H)".
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fl uor ophenyl )acetyl )urea, hydrochloride saltA)
3- (4-(2-Fl uoro-4-nitrophenoxy)pyridin-3-yl)pyridine

WO 0026786 Prepared in a simlar manner as Step PCD1S2005/014120

Exanpl e 59 give the title conpound as a colorless oil.
1H NVR (CD3OD) d 8.83 (d, IH J 1.6 Hz), 8.69 (s, IH),

8.61 (d, IH J =5 Hz), 8.56 (g, LH AHF 5.8 Hz), 8.27
(dd, IH, J = 10. 4, Hz) 8.2 (m 2H),
7.72-7.55 (m 1H) CH3 (t, | 8.6 Hz), 7.08 (d,

3
IH J =6 Hz); MS(E 312.15 (M + H +. B)
3-Fluoro-4-(3-(pyridin-3-y £di n- 4-yl oxy) benzenam n
e [00268] Prepared in a sim Ilar nner as Step C of
Exanpl e 59 give the titl eqm ind as a col orl ess oil.
MS(ESI+) mz 282. 12 (M+ H+. O
IB)( 3- M-(deAmido- (léﬂv(quhchaxyﬁ?’t(ﬂXpyrldm-zrylbeshyw&)Pﬁhdrw?-?amlne

2-(4- f]
T0R] | o e ! A5 Sk E OB S GoRTE T o1 ve.
e
lﬂas]tféa(ed w1tli—ﬁ.mc dlﬁ)st 165 g, 1 Dl-rt)molg am@NHi;Cl (53 mg, EO 1nreo ) and

(h?“‘tef1 |a|t 6QJ ((jcg 42 I’P-El) 8rhg r%ﬂ()g nllqdﬂre Waé_ccé)leqz %lterf)dgag§7 90
Sf'gh 457?)&1 ffz-?’lﬁg‘ \%'_Bludl HTE% re;uﬁxe&zvel‘s‘ﬁ:)arﬂt?on@é meé%n @E@)AE hd
%?‘ ﬁ% ?iazz%%sohgld;\/: Tg)h:ﬁgarﬁxlphq;lb aval Separated washed with brine,
I dslel (M) 911@0@2@% B b Gt s b REBTY (g, 7o) &S wbrown
L e e e L

yl) phenyl ) pi per azi ne-1-carboxyl ate [00270] Prepared in
a simlar manner as Step A_of Exa le 59 |ve

t€) | e bthPodminesd-G- (msrlém %sré)eﬁmn )ppridy
8.48 (ﬁﬂoro'ﬁglény%-i%l-@-ﬂuoH?plhenyﬁagetyl)urea, dlhydrochlorlde salt

[00303] A solution of 4-(4-amino-2-fluorophenoxy)-3-(2-(pyridin-2-
yl)ethynyl)pyridin-2-amine (25 mg, 0.078 mmol) in THF (2 mL) was cooled to 0 °C

and treated with 0.3 M solution of 2-(4-fluorophenyl)acetyl 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
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. 'y
NMR (DMSO-ds) 8 11.06 (s, 1H), 10.63 (s, 1H), 8.62 (d, 1H, J= 4.5 Hz), 8.22 (s,
2H), 7.99 (4, 1H, J= 7.1 Hz), 7.94 — 7.81 (m, 3H), 7.48 — 7.44 (m, 3H), 7.37 - 7.33
(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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sal t [00273] Prepar ed

Hz), 8.08 (dd, IH J = 12, 4 Hz)5 7.97 (d, I1HJ 8 Hz)5
7.38 (d 2HJ = 8.8 Hz), 7.21-7.18 (m IH 5 6.95-6.92
W@ 2053H867 3. 46 (nb4H) 3.09-3.06 (m 4H), 1.10 PcT/USHP3/014120

MS(ESI+) mz 495.23 (M+ H+. B) tert-Butyl
4-(4-(4-(4-am no-2-fluorophenoxy) pyridin-3-

yl) phenyl) pi per azi ne-| - caggg@@x g [00271] Prepared in
a simlar manner as Step anple 59 to give the
title conpound (94%c #l for Steps A and B)
as a colorless oil. 1 pF I 8y80s, IH 5
8.14 (d, IH5J = 5.6 Hz) = 318 Hz)5 6.98
(d5 2H5J = 8.8 Hz)5 6.83 Fz) ,F 6.58 (d,
IHBJ = 5.6 Hz)5 6.48 | H5J =12.8, 2.4 Hz),
6.43-6.41 (m IHf 3[49(m 4H), 3.11-3.09 (m 4H),
1.16 (s, 9H); I\/E:élE A1z 465.24 (M+ H+ C

| - (3-Fluoro-4-(3-(4- (p| pera2|n I-yI)phenyI)pyrldln 4-y

probar oo T2 3 apifonyriifer U A FuB e B e i

to give the "'C*hut?ﬁ)'phe%cla% Diwsu' %ﬁ?ﬂaﬂuﬁde Eﬁ?% as a

pal e yell ow solid 11.01 s, I H),
10.60 (s, IH), 8.77 (s, IH, 851(d IH J 6.4 Hz),
7.78 (d, IH J = 12 Hz), 7.59 (d,, 2H, J L 8.4 Hz) ,

7.44-7.40 (m 2H), 7.31-7.R8 | 3-7.08 (m
4H), 7.03 (d, IH, J:64%ﬁ{70(s 2H), 3.42 (m
4H), 3.15 (m 4H); MS(ESI 4) 544926 (M + H) +.

Exanpl e 66
r-(3-Fluoro-4-(3-(4-(pipe
| oxy) phenyl) - 2- oxo- | hen.
I, 2- dlhydropyrldlne

in-1-yl)phenyl)pyridin-4-y

roxam de, trihydrochloride

pn a manner simlar to that of
Exanple 62 to give the HO salt of the title conpound
(4BY) ters-Butyhi-<€2-carhamoydpyridin-4-mlanyR3(fwgophynydcarbamsgte

([30304] A mixture of 4-(4-amino-2-fluorophenoxy)picolinamide (Compound B’ of
Example 24, 190 mg, 0.76 mmol), fert-butyl alcohol (2 mL), 1,4-dioxane (1 mL),
DMF (1 mL) and Boc,O (167 mg, 0.76 mmol) was heated at 65 °C for 16 h.
Additional portions of Boc,O (85 mg and 60 mg ) were added after 16 hand 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. NaHCO3
solution. The EtOAc phase was dried (MgSO.) and concentrated in vacuo to give the
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-dy) § 9.74 (s, 1H), 8.52 (d, 1H, J= 5.6 Hz), 8.13 (s,
1H), 7.72 (s, 1H), 7.62 (d, 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)".
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IH), 8.83 (s, IH, 8.56-8.52 (m 2H), 8.10 (dd, IH J
= 6.8, 2.4 H), 8.04 (dd, IH J = 11.6, 2 Hz), 7.61
W@ egosaksed = 8.8 Hz), 7.55-7.45 ( 7H), 7. 15 ¥dT/U$3405/014120
= 6.8 Hz), 7.09 (d, 2H, J =8.8 Hz) 6.61 (t, IH J =
6.8 Hz), 3.44 (m 4H), 3.15 (m 4H); MS(ESI+) niz

562.36 (M + H)+. Exanpl e 67

H
i V- (3-Fluoro-4-(3-(4-(2- Nhﬁblc) nyl ) pyri di n- 4-
yl oxy) phenyl ) - 2- oxo- | phenyl
|, 2-di hydr opyri di ne- 3- car de A
3-(4-(2-(tert-Butyl dinethyl silyloxy)ethyl)phenyl)-4-(2
-fluoro-4- nitrophenoxy)ypy®wi di ne [00274] Prepared in a
simlar manner as Ste ot/ Exanple 59 to give the

title compound (77%M8s &Ncolorless oil. 1H NWVR

B> ey Byt DL SppipfyriincEylody)-$iluoyodh gy basiagy
([g?s@;l A s&uﬂdl%)of ﬁoﬁ%zé@im)g%io nlmolegn (540} (2Bﬂ§)€w£srao)o1ed 00—

t, 2H
@(}m(ittrea’@m drqpms@wﬂh)bromm@(}} 162mgoHyp mmol) @nd the m3ifure stirred

QP {3505, (EPeOR el RN SR ey serie Ry bamts (47

-thb U08 Brrflo]l) Wab AQRAGH BB §h BSe PS8l a E’&l?cpﬁ{cﬂﬁeﬂ n4a
similar manner as Step C of Exanple 59 to give the

tdibkxame€d mpouves addedgo dissolvephe solids! Mhwrasction iikihRvas stirred at
(z‘tgomg;})npgramr%éq_é? m}?}%@l i\té%%gj‘gr ﬁ% mng, 2[1_1?_%1 l_t%%e \g%s' tgg:n cooled
| tb' roo]m‘teré%éfga]re @eg‘[@d (xgth IJI@AC‘EO 5 nﬁ)"ﬁﬁﬁi stt1,§re§ lmﬁfjthe %’érmﬂg

2su89déd T]anlxiuI% v@asc‘relh@)qd t0 58 7C(fer 2(9@1;1, 008 t0§ monﬁtd)nperature

%%Eﬁwﬁ%%ﬁf% n(l§> %ﬂ%k %5%?‘[8@( y}é@rglﬂacdh eh§A FISHHIF gitack wps dried

(5’42 ahy L(?nc%ntﬁat r ggciluruirral Elée r??s%lg? ng)s( gurlfAed lfy ﬂash column

er@aategraphy an Si0y élamngmnh 80 -4 BEPAC /dfxdncanpioe ﬁﬂa tltle
After am

compound (265 mg, 8§3%). 'H NMR (DMSO-djs) & 9.67 (s, 1H), 7.77 (d, 1H, J=6.1
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(ESI"): m/z 320.23 (M + H)*.

O /(Ij
)J\ | ~
N N
H

C) tert-Butyl 4-(2-acetamidopyridin-4-yloxy)-3-fluorophenylcarbamate
[00306] A fert-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 additional

portion of acetyl chloride (16 ul, 0.24 mmol) was added to the reaction and stirring
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formation, the resulting yellow oil was dis [

THF (2 nmL) and then treatgd wi th TBAF (Al drisglhvecljSIOn
waikgosaMssn THF) at rt for 1 h. The reaction WaBC TR 2008014120
with EtOAc (10 nL), washed successively with water and

brine (5 nL each), dried over anhydrous Na2SO4, and

e e(l;@ % mlg'ngpé{ Hitire &Qsedl‘f&tis@ %nﬁfE%éWét(z(Wﬁﬁ;) Pihdtell eath

ography on silica gel (10% nethanol
bx%&eO&ﬁ)ed (MIgSD)!)QmH r@enctantfaedmdmmnum@m ggve@@e ‘@tlepmrgpound (115
| ow 1so 1H NMR ( CD3QOD) |-1 = 7.6
68%;1) 1 SIMR (PYISQ-#),5 B35 S Gty 's qéi) /7855

m%
0 s Bl Dy T (R, s 3 e
oMYy PRSI o 372 Yy a e

égl J =6.8 Hz); MS(ESI+) mlz 522.27 (M + H)+. Exanple

/- (4- (3- (4- (2- Ani noet hyl ) phe r i n- 4- yl - 3-
or ophenyl ) - 2- oxo- | phenyl - yhoxy)- st

|, 2-di hydr opyri di ne- 3- car boXanide, di hyd i
salt [00277] To , di hydrochl ori de

i V-(3-fluoro-4-(3-(4-
yl oxy) phenyl ) -2- oxo: 7l -
|, 2-di hydropyri dnme- 3 ca oxani de ('Co'rrpound C of

lb)ddgpd{’%‘%é&“?lg? Zuﬂumzyp ag?f}/ﬁg}xjnd FMab é}.gﬁﬁe) was
[ﬁﬁdﬁﬁne?\Iuéofllﬂf%bf%hthﬂei—géﬁc@fa&xﬁﬂ@ yhidit-4- yﬂb@% ol ) .
e

rrrng at rt reacti on was

@ﬁi&of h¥1ﬁma|11am (gm:mg, 0. 30 enmel it & WH / didsdigransd 1i5mk) was
et nano

ol gncmod%ﬂb@%é RO GEDe e 2 e e vas
ﬁl%ecfwgﬁ‘?:go Enc'isga[h%eﬁ%ﬁ RaHCOAkSIBfios (W by 2hd stirred

|on uted with Et OAc (10 ()1

WBSHasy Wit fimbat Bie ERAc ditserips Wadmdbvlit}nbrnqe drigd ffefPy) and

dried over anhydrous Na2SO4, and nce %

armcatratth e varte Y REAEe aEral fOdRe RS 3’ﬁgﬁ‘8 solid. 'H

ot B B e L B S e e R eBmse

Pﬂ{,‘?ﬁﬂs%}@tzeﬂ@?ts.@bi(@@.un;we: 29Ue60E) G¥e(dd, 1H, J=2.5, 13.2 Hz),

6.40 (dd, 1H, J = 2.0, 8.6 Hz), 5.44 (s, 2H), 2.02 (s, 3H).

XX
- hyldr okyet hyl ) phenyl ) pyri di n- 4-

E) 1—(4-(2-Acetamid0pyridin—4-yloxy)—3-ﬂuorophenyl)—3-(2-(4-
fluorophenyl)acetyl)urea, hydrochloride salt
[00308] A solution of N-(4-(4—amino—2-ﬂuorophenoxy)pyridin—2-yl)acetamide 20
mg, 0.077 mmol) in THF (1 mL) was treated with 0.3 M solution of 2-(4-
fluorophenyl)acetyl isbcyanate 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
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;O at 0 °C and stirred for 5 min. The mixture

was then concentrated in vacuo to give the title compound (12 mg, 33%) as a white
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was extracted with EtOAc (2 x 20 nL) and the pool ed

organi c extracts were washed with brine ( 1 x 10 nL),
waletosd1meer anhydrous Na2SO4, and concentr at edPCTN82005/014120

resi due was di ssolved in dioxane (2 nL) and charged

with INHGO in ether (1 nL) The sol uti on was

AR ebE Moy SR FRIEDTI G (R MR HERE) BP0

1H J'=% PIB?W dd24HnY= 258 %. 7&5z)a7\56|(nelﬁw4ﬂ THOI(INRSH)
(DVB d1213(s,|H) ?%Zﬁfﬁf % hé(m
72uﬂ)—7$4m 2dy,6.71Hdd, gra2. 526g|ZI;Iz) 8.74 A ﬁﬁ §

+63 | 7.54-7.41 6
ﬁg@@%Hdm}z?ﬁlGl]‘S “\)i g (m7 OZD (4 Th 3= (6mHz) !‘D .

(t, IH J = 6.8 Hz), 302(m 2H), 2.89 (m 2H);

M5( ESI +) mz 521.27 (M + H)+. Exanple 69

L- (4-(3-(4-((2-(Met hyIamErXQ)Imlhﬂ)carbarmyl)phenyl)pyr
i di n-4-yl oxy) - 3-

fl uor ophenyl)-1-(4- fluorophenyl) 2- , 2-di hydr opyr i
di ne- 3- car boxam de, dlhy¢ 0 mde A) Met hyl

4- (4-(2-fluoro-4- nltrophena ryr di -3 yl ) benzoat e
[00278] Prepared in a si anrfer &8s Step A of
Exanple 59 to give the ti Ie conpound (77% as a
colorless oil. 1H NNR ( ) d 8.66 (s, IH), 8.52 (d,
IH, J =6 Hz), 8.22[(ddj I1H, J = 10.4, 2.8 Hz),
8.16-8.13 (m IH),- 84 ., 2H, J = 8.4 Hz), 7.97 (d,

2H, J = 8 Hz)5 7.44 (¥, IH J = 8.5 Hz), 7.06 (d, |H5J

E) ﬁf r\iéHfz(é%c%tglﬁi&%yrﬁm-il-y'l@y@ﬂﬁompheﬁ*"ﬁl%a?di{flvlomwamide,

4- (4- (4-am no- 2- quoropUdnmdﬂom@ﬂ$aﬂ|1 3- yl)benzoate
00279] Prepared_ in a sinl manner
Eﬁam L Aol o endainp 2-Rinanng D eBh R Ly oetamide

L] Oo% %40% 0‘653 m8ol) $n THIﬁ) 0% BL2daf tleated with
g%ﬂfﬁ% % 84|Kz|z 7(66 (d, 2H5J =
ﬁﬂ’»"EA'éﬁ B, @586( fnmdlf hnd - &dﬁlﬂzbenszlﬁcﬁﬂc(rdi,e (|19|mg 8.057 mmol)
% d, IH J =12.8, 2.4 F%ISTG 43 LHB)  ated
é?nththjlﬁtLﬁe 8Zr€(dsat room temperature for 1.5 he mixture 'Was concentrate
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
ireated 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 (15 mg, 60%) as a off-white solid.
'H NMR (DMSO0-ds) § 11.17 (s, 1H), 10.79 (s, 1H), 8.21 (d, 1H, J= 6.1 Hz), 7.89
(dd, 1H, J = 2.0, 12.7 Hz), 7.66 — 7.59 (m, 1H), 7.53 — 7.50 (m, 2H), 7.42 (dd, 1H, J=
8.6,9.2 Hz), 7.28 (dd, 2H, J= 8.1, 8.1 Hz), 6.80 (dd, 1H, J=2.0, 6.1 Hz), 2.06 (s,
3H); MS(EST): m/z 402.13 (M + H)".
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3H); MS(ESI+) mlz 339.28 (M+ H+. C) Methyl
4-(4-(2-fluoro-4-(1-(4-fluorophenyl)-2-oxo-1, 2-di hydro

w@oosdiser 3- car boxam do) phenoxy) pyri di n- 3-yl ) PEFESZN&014120

[00280] Prepared in a simlar manner as Step C of
Exanple 62 to give the title conpound (81% as a
yellow oil. 1 NVR (CD3 (dd, 1H5J = 7.2, 2
Hz)5 8.56 (s, IH), 8.40 Fé{qnﬁﬂg& =6 Hz), 8.13 (d,
2H, J = 8.4 Hz), 797795(mI—QH) 778(d, 2H, J =
8.4 Hz)5 7.55-7.52 (nb2F) ,.- 7.26 (t,
IH J =7.2 H) 6.82 (d, %/ (t, 1H5J
= 6.7 Hz)5 3.94 (s, 3H D 554 1 (M +

H) +. D)

iv-(4-(3-(43/?2 ( Met hyf['ami no) et hyl ) car banoy! ) phenyl ) py

ridin-4-yl N

fl uor ophenyl )- %DE u0|NophenyI) 2- oxo-1, 2-di hydropyrl

di ne- 3- carboxam de [ 00281] To the above ester

Y1 -(SF RS rome(2) (2-moiplioligsethiylamim) poridia- &Noaﬁ)réwugl)f%a@ﬂﬂ-

(5 nmL). After stirrin t fo the reaction

was concentrgf‘@’é"ﬁl’&“yﬁ?&f\%l Hiqe, 5*‘*?{8"%%'1!1 6@5 §€| ution

was acidified to pH 4 with 1IN aqueous HC . The acid

was collected by filtration and washed with water to

gi ve the desired product F( 144 9 ?% as a tan solid.

MS(ESf) mlz 540.21 (M + » % he am de was

prepared as described abovg ngofBTU to give the HC

salt of the title conmpoud (T as a white solid. 1H

NVR (OMSO-d6) d 12.21 (sAJH), 8.93-8.90 (m 2H),

8.68-8.64 (m 2H)5 8. 21|( : IH J =6.4, 2 Hz), 8.16

(mIH) 8.11 (d, 2 7.90 (d, 2H, J = 8.4

Hz), 7.69-7.65 (m }2_|?I5 60747(m 4H), 7.16 (d,

| H, J:56Hz) 6.80 (t, IH J =7 Hz), 3.64 (t, 2H,

RL% 234'-'@)Chl%r ﬁdln-ﬂyio )-S-fﬁloﬁoﬂriie)nyl)ﬂcﬁhlj@ 3H) ;
(ESI+) mz 59 +. Exanple 70

[00310] A mixture of N (3 uoro -4-hydroxyphenyljacetamide (Compound A of

Example 13, 1.33 g, 7.87 mmol), 2-chloro-4-nitropyridine (Aldrich, 1.24 g, 7.87
mmol), K,CO; (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 ag. NaHCOj solution. The EtOAc phase was washed with brine,
dried (MgSOy), 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
compound (1.6 g, 73%) as a pale yellow solid. 'H NMR (DMSO-d) 8 10.25 (s, 1H),
8.35 (d, 1H, J= 7 Hz), 7.80 (d, 1H, J= 14 Hz), 7.50 (d, 1H, J = 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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i V- (4-(3-(4-((2-Aninoethyl)carbamoyl ) phenyl ) pyri di n- 4-
yl oxy) - 3- I uor ophenyl ) - | - yl) phenyl) py

W@ 2e051usdphenyl ) - 2- oxo- |, 2- di hydr opyri di ne- 3- PEF/D82085114120

de, dihydrochloride salt [00283] Prepared in a simlar
manner as Exanple 69 to give the HO salt of the title
conpound as an off-white solid. ygylH NV\R (DMSO-*) d

12.17 (s, IH), 8.87-8.85F(m B4 (d, IH J =6.4
Hz). 8.59 (dd. IH J =7.64 ), 8.16 (dd, IH J =
6.8, 2.4 Hz), 8.10 (m 158706 Pd, 2H, J = 8.4 Hz),

8.00 (br s, 2H), 7.85 (d]f 2H, J = 8.4 Hz), 7.64-7.60
(m 2H), 7.55-7.42 (m 7.13 (d, IH J =6 Hz),
6.75 (t, IH J =72 Ha, [B.56-3.53 (m 2H), 3.04-2.99
(En4 (2;!);(4N(SE§SI(+) md 5@32 (M + H)+. Exanple 71

Di et hyl agt no) et hyl ) car banoyl ) ph
i ne Ayl oxy) - 3. ) yl) yl') phenyl) py

B) uorJaﬁmﬂbloropgvmdﬁm-amlwhémq@@ Auerophouyhasetiyds
0360, - RN (P (R B L P g RREEDacetamide
Qsd@ls Sal4 mafol I\;ﬁ%o b tnb-ehlﬁm}%mmde@w@cua(sl A, 6 inmdi),taad CHCL;

1H N 2.08 (s, IH 7 (br s,
QSH)mLBwﬁfﬁst(rEﬁd at Hyfor §) BATte, mixtyg,was H))nce@tref@ (gdacupignd she

r;sgli;g (rglzlra%cf\%i)jh E?zg)oé >j_|g(§0 m;g gcbgu}zg g?(t le c%%o‘?m@ @ %é_%) 86%) as
{Bye fthow o2 SPayEONISO-)S ks (5188, 55 AHET-7. )

?80 (@H)H .fAL T5HES,7.83).32 B( BI), 7)02ndd, Hi,of=3© 5( m&H;)) 2 06 (s,

BHQ,ME@MW@%:%(MHQ oxy) - 3- f | uor ophenyl ) - 3- ( 2- ( 4-
fl uorophenyl ) acetyl ) ur eaA)
3-Fl uoro-4-(3-nitropyridin-4-yl oxy) benzenam ne [ 00285]

To 4-am no- 2-fl uorophenol (s Step arrpl e 19
127 nmg, 1.0 nmol) inDI\/F(5 nitrogeh
was added sodi um hydride (80 , 60% . After
stirring at rt for 10 mn, 4-@ I 0-3-nitropyridine

hydrochl oride (Lancaster, 195 g, 1.0 mml) was added.
The m xture was ?&Fed at T/fl r 1 h and
N\/\

H (')

(8)} N-(3-Flu0ro—4-(2-(2-morpholinoethylamino)pyridin-4—yloxy-1-

oxide)phenyl)acetamide
[00312] A mixture of N-(4-(2-chloropyridin-4-yloxy-1-oxide)-3-
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>O (3 mL) and applied to a 10 g Varian C-18 cartridge. The cartridge
was eluted first with H,O then with 30 % MeOH in H,O. The eluent which contained
the desired product was pooled, concentrated to 5 mL volume, and extracted 3 times

with EtOAc. The combined extracts were washed with brine, dried (MgSO4) and
concentrated in vacuo to give the title compound (100 mg, 40%). 'H NMR (DMSO-
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was then diluted with EtOAc (50 nL) and washed with

wat er, 10% aqueous lithium chloride solution, and then
wheiose178671 x 30 nlL each). The organic | ayer waBCHUS®AS/014120

over anhydrous Na2SO4 and concentrated in vacuo. The

crude product was purified by flash colum

& SO0y bl B8] AT S, BB 11 a0 s
s’.@,'ed H%)t 91ANEE 130i=do. dli YR 1(RYEE, §.15(d, 18, {52, 6H)z), 5.81
8§63 (d, TH, J =6 Hz), 7.09(3t, (H J =9.2 H), 6. .92
(EAHLF 2.5 H)63 56)3 AB(BEH)d3 1439 Gn.AH)s2 35 (5 24 fizy7 Ho),
T3 28 ghfla tb 5, FFpSEsT s doshy G ) MBLEST)

5 | - (3-Fluoro-4-(3-nitropyridin-4-yl oxy)phenyl)-3-(2-(4-
fl uorophenyl)acetyl )urea [00286] A sol ution of

3-fluoro-4-(3-nitropyridin-4¢ylo )kﬂanzmgm ne (158
ng, 0.63 mmol) in THF (3 nl) eafffd with a
solution of solution of 2-(4- oplenyl ) acet yl

i socyanate in toluene (Conpoynd of Exanple 11, 1.3
nmol ) and stirre(gl/aé room t rature for 2 h then at
50 OC for 5 mn.7Thd m xturle s concentrated and the
resi due treated W\DMF\,Q ) and SiQ2 (150 ng) and
the m xture concentrated o dryness under vacuum and

appl i tQ - a Si ol unp. .. T .ehuted with
BE”. ' BsktePront Gt (RpfiShtiovaanty o N O
was 1ot Pevh eRAhA detARlideytriffidrui@ticaridalh i sopropy!
ether"to 'give a pale yellow solid (120 , 250?. d’LH%I\/FlQ
[0DBER) " )A chigtireOar {-€3- 91)0;4-12}(%310(@}011|np§t£%@_ni@) pyidipyyyloxy-
8.67 (d, IH J =56 Hz), . 85 (d = :

10 iftozggiegp%?_rlyllg'acewfm%_él’%O-;r}%Q.2_6 n}mgg, ?nrfi] E@Hgnﬂ%ﬂo%gﬂlzmg%&ymer
%@po%ﬁ}:(l?ﬁr 6.0 SurBollBon pblyRyréid (50¢Hmg) amd BMF (zinL) 8iad Stirred at
134 °C £@-1ArH. ribimymisdiinn -whs yiliosegto Berhpyeoihe psingnd tha rqsin yashed
fl uaorophenyl )acetyl )urea 0287] A s ] =
SN O ey HEEF RGP GriaRg) WRERD RS Apd borfehttacd.
The crude product was purified by preparative HPLC (Column A) to give the title

15  compound (45 mg, 24%) as a white solid. 'H NMR (DMSO-dy) 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(EST"): m/z
375.12 (M + H)".

FJQ/NHZ
O
™ f |

0]

E) 4-(4-Amino-2-ﬂuorophenoxy)—N—(Z-morpholinoethyl)pyridin-Z-amine,

20

hydrochloride salt
[00314] A mixture of N—(3-ﬂuoro-4-(2-(2-m0rpholinoethylamino)pyridin—4-
yloxy)phenyl)acetamide trifluoroacetate (40 mg), MeOH (1 mL), and 6 M HCI (0.2
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25

fl uor ophenyl )acetyl )urea (125 ng, 0.29 mol) in 3:1

MeOH / THF (20 nlL) was hydrogenated over Pt20 (50 ng)
waigiosgiet rom a | atex balloon for 6 h. The cat BCTEE2008614120

filtered off with the aid of Celite(r) and the

filtrate concentrated to give the title conpound (85

IF’E@ wai]%@aé%fs G ?eﬂ%? 3 310 l&%‘g (mﬂzjﬁ!lr% %&g%ﬁ%(reg%d grll Il—ll%o% (s,

&f&l?ora%)? 2a%d ﬁlé)resi%ueﬁ&as( IgfopHititzedtoEive thlz )1ﬂe Zomgound7(39 Sng)ras 2
ﬁhﬁcésc(lsL 1EII-B§TM1{'5(DMS©sd6%+1I)1 12»&5@&@» &)85 (oD 38 (fglél)li M=
Hogy 4 G oyt Bre ST G BB G55 T/~ 8,631

lﬁh I75’6[}{)6 3 37 3.21 (Im 6H); MS(ESI): m/é 373.14 M+ H)".
or op enyl ) - 2-(4-fluor ophenyl )acetyl)urea,
trifl uoroacetl c aC| d salt A tert-Butyl (I

e i g oy
V) g2 Wegﬁ \ QBN EAGBRBONIART. A 50l uti on of

i V- Bo I anmocycl ohexane car bo>|z<\¥l ic acid

[(WB!lBP( | A selutiat ofhéd-amid-2rfluo®phenaxiny (2rm0rnhph{loei Sﬁlpp’ndm'
led to ted

SRR TR R P BN

K@%?S ?@A &4 nffichie ﬁ é& é\‘,trb&lﬁ t&ﬁperature for 5 min. The mixture was

am nopyr n 4-yl oxy)-3-fl uorophenyl) - 3- %f(l
tonehenbe DWa):a@ &t nehjowe dlze WIEOH MSldJl@wsmg lim THEF (

gngci]trpﬁ@@aflt he SO u(c}@npg[j 1%0#%%?95 QR% éhloa? 8%15%%%'1 isocyanate in
|STDR! FoHE B PD ot Elamblle) 1160 Ure 049 BRGD! Ui ediing, the

rat éd aq. NaHCO 3 sol uti on_and
ke GAccphasetabnavatethd te resitueMggdnned hetween EtOAc and

Pl G o DA e D PRI SR ) D, dried
QTR O AREARASTITR Bl Qs Uiidin@led A8 YobhdRand the
e title conpound my, 21% as a

%Hﬂlﬁ: ficd by &dﬁp&ﬁtlvéHPLGT(QolﬁﬁA A’aﬁo giviethd-pitle c@ppgund as a
- 4- Ax”mmoceycl ohexa

|'lai13n sad,t. §/’J|§hgx"l§F)A splt Was dissolved in anhyd:cousnISI6,8hban)éia}rne!a{je%)V(IJ ¥h 1 N HCI

/ B,0 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. 'H NMR (DMSO-dq) & 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(ESI"): m/z 5122 (M + H)".

[00316] Examples 83-85 were prepared in a similar manner as described for

Example 82.
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fl uor ophenyl)-3-(2-(4-fluorophenyl)acetyl)urea,
trifluoroacetic acid salt [00289] A solution of

wo esosAbIs6y| (15, 45) - 4- ((4- (2-fl uoro-4-(3-(2- (4PCT/US2005/014120
fl uor ophenyl ) acetyl ) urei do) phenoxy) pyri di n-3
-yl ) car banoyl ) cycl ohexyl carbamate (10 ng, 0.016 mmol)
i n anhydrous MeOH (0.5 oled to 0 0C and
treated with 4 MHO / T-%%ag]ﬁglfgge (2 m.). The m xture
was stirred at 0 OC for 1F5 h anH tﬁ@n at room
tenperature for 20 m n andN Ny concentf ated in
vacuo to give the crude pro. Z’L/rif cat of the
residue by preparative HRRC TColum A) gave the&title
compound (4 ny, 33% as el l ow solid. 1H NWR
(OMSO-d6) d 11.07 (s, IH), [0.64 (s, IH, 9.28 (s,
IH), 8.40 - J«Lgr\h 794 (s, IH), 7.83 (dd, IH,
J =21, 12.7 Wz), 7.47 - 7.33 (m 5H), 7.19 - 7.14
(m 3H), 7. < 7.02 (m IH), 3.75 (s, 2H), 3.25 -

74 (- kapso2a-GamgraboBigprymisciap oy ShebbsBbpEAD->- -t

H) +. 1 1 hydrochloride salt
[-(4-(3-((li ?’ﬂ&osgghpracne& lcl:rlecsﬁl'he)),<anecar boxam do) pyrid

;00347}” OV NMVRR (DMSO-dy) & 11.06 (s, 1H), 10.62 (s, 1H), 7.93 (d, 1H, J=T7.1
| uorophenyl ) -3-(2-(4-fl uorophenyl)acetyl ea,
Bz 18 (0, 1k 355c18§7| Idéhzﬁé ~shP$ Ay 3{%1 AT 4) 2% 286,92 Ha),

- 4- g2z T HOK 92 45 G3- (2 2f8- ; _
Bt otRe s (et Ta ATARRER AT (5 Py Ty 248 m 4D, 348
%135q@d, banpy b0 cpcheax3iy ardarhos (hOPER0] The title
conmpound "was prepared from
| - (4-(3-am nopyridi n-4-yl oxy) - 3-

fl uorophenyl)-3-(2-(4-flugr )acetyl)urea
(Conpound C of Exanple 72&X§%B§§¥10.14 mmol ) and - Boc-
rr-4-am nocycl ohexane-| - car boxylH c ﬁcid (Anaspec Inc.,

51ng, 0.21 nmmol) in a S s o as d&scri bed
for Step A of Exanple 73 tQ@ ve phe §itl gpound
(32 ng, 66% as white sobid>MS(ESI +): m z>624F41 (M +

H +. B)

I-(4-(3-((Ii?,4i?)-4-Aipfh cycl ohexanecar boxam do) pyr i

di n-4-yl oxy)<3-~_ -~ Z

fluorophenyl)fé-(Z-(4iflUorophenyl)acetyl)urea,

bi s-trifluorodcetic acid
1—(4-(2—(3-(Dimethylamino)propylamin0)pyridin-4-yloxy)—3-ﬂuorophenyl)—S-(Z—

(4-fluorophenyl)acetyl)urea, hydrochloride salt
[00318] 'HNMR (DMSO-ds) 8 11.06 (s, 1H), 10.62 (s, 1H), 10.37 (s, 1H), 7.93 (4,
1H, 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, 1H, J = 8.6 Hz), 7.37 — 7.33 (m, 2H), 7.16 (dd, 2H, J= 8.7, 9.1 Hz), 6.65 (s, 1H),
6.24 (s, 1H), 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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salt [00291] The title conpound was prepared from
-butyl (1S,4S)-4-((4-(2-fnoro-4-

w@ 3006217847 f | uor ophenyl ) acet yl ) ur ei do) phenoxy) pReT/Us2003014120

yl ) car banoyl ) cycl ohexyl carbamate (25 ng) in a simlar
manner as described for Exanple 73. Purification of

the reaction m xture by j@gsve HPLC (Col um A)
gave the title conpound Eﬁ}&%{ 23% as a white solid.

1H NVR (DVBO-%) d 11.06 (s, I'H) K 10K61 (s, (M), 9.94
(s, IH, 9.19 (s, IH), 8.@'117( 7.82
(dd, 1H J = 2.0, 13.2 H) 9 7. 86 (h_ 3. 7.43
(dd. IH J =20 86 HP 7738 - 7.33 (m S0 F 7 17
(dd, 2H J = 9.2 6.6 Hz)h 6.86 (d, IH J = 5.6 Hz),
3.74 (s, 2H)| 3.08 - 2.85Ym IH, 2.67 -2.43 (m |H),

2.01 - i.S&MW A3 1.43 (m 2H), 1.37 - 1.27
(m 2H); MS(ESI+) : z 4.35 (M + H)+. Exanpl e 75

ac(é)@-}(m(ﬁmefj;yfangg@ Filaming) by Hidta- 4SRN AOG R 30 2-4-
fB Ieﬁg ; I0|o?(elnyl Lﬂﬁoﬂ&m@ﬂyf);&%ﬁﬁ@& Mydraaifbyid viea A)

joos14)( 4 MS(]&SI@OW&@S(:B(M& M- f | uor ophenyl ) acetyl)ureid

0) phenoxy) pyri din-3-yl)

car banoyl ) cycl ohexyl ) net hyl carbamat e [ 00292] The title

compound was prepared fr le 86
l-(4-(3-am nopyr| di n- 4- yf)lgg)‘(m?pe

fl uor ophenyl) - 3- ( 2- (g-tl uor heNyI ) acetyl )urea
(Corrpound C of Exanpl e 0 ) and
n5' - 4- ((benzyl oxycar bo pt yI ) ycI necar boxyl i c

acid (40 ng, 0.14 , prepared accordingfto the

synthetic route desc 'bed in Schaus, J.M et al. J.
Med. Chem 1998, 41
Exanple 73 to give - N Ie conmpound (30 ng, 34% as

white solid. M(ES ' : MfZ 672.34 (M + H+. B)

53 ;‘yE |3 dl<1£d4' i(b,64D RhiathopPHHAMOIDIdRY)-B TfdropraBles-g2-obx ani
yI oxy) - 3- f | uorfbpirepldnyliac¢tpbyvea; hydroshlozide splicet yl ) ure

Cl

X
HoN N7 NH,
o o
A) 4-Chloropyridine-2,6-dicarboxamide
[00320] A mixture of chelidamic acid (3.19 g, 17.0 mmol), PCls (2.1 g) and CCly
(30 mL) was refluxed for 6 h and then cooled to 65 °C and treated with MeOH (5 mL)
under gentle reflux. The mixture was refluxed for 5 h and then concentrated irn 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 NH3 /
MeOH and stirred at room temperature for 1 h. The mixture was filtered to collect the
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[00293] A solution of benzyl
((li7?,4)-4-((4-(2-fluoro-4-(3-(2-(4-fluorophenyl)

wa@e@sgiser ei do) phenoxy) pyri di n- 3-yl ) car banoyl ) ByDUSIveX§14120
) met hyl carbamate (25 ng 0.037 nmmol) in MeOH ( 1.5 nl)
was hydr ogenat ed over 10 % pal | adi um carbon (15 np)

f
twg;(’?{%pg gag%]F% Séloﬁ]éir?tlageé ;ﬁ% i Fe con é\r/{??gctz thgedly@QH)

QVELUOITR 7R/7YS, e title conpound (18 , 90% as a
yel(l‘éow }s)ol |7\c/§ 21}2N|\/R (DMSO-M) d 10.62 ?g II—I)/a 9.64 (s,
H, 9.01 (s, IH), 8.17 (d, IH J =5.6 Hz), 7.79 (dd,

|

IH J 2.5 12.7 Hz), 7.42 + 7.35 (WeedH), 7.30 (dd

IH, J =86,02H). 7.18 ( 6.66 (d, IH 9 5.6
), 3,75 (5, 2H)5 2.39 (d - 6.6 Hz), 1.87 -

5
.81 (m 4H), 146-135@m H 1.33 - 1.10 (m IH)
5095-077(m 4H) ; Ms +) : mz 538.28(M+ H)+
Exanpl e 76

| - (4- (3-(Cycl ohexandth WS i dm 4- y1 ox
y)-3-fluo
;glphtenyl) ? (2-(4- fluogophenylyacetyl)urea [00294] A
ution o

iﬂ (4- foReBay NERY, Gl(ﬁmbénwywidlﬁ-# ylumymmnycbpheay(carlqamate
uor ophenyl )acet yl ) urea ound C of Exanmp| 72 2
[09321]. oeszsqiurcmm ofNrB@rsrmm@zZnﬁﬂterﬁh@Oﬂ (ZABg \/&? MEF

é’l/_\(pg} We%trea{eid WW—@H@Q% oll 1 r it Qﬂﬁktﬁ?@%tg{réd% room
el In%@ forld ﬁm@he ﬂl‘i’ithieosﬁase&eat‘éd&kfﬁlh exhhessiiiney2,6-

mol was added to the

@natbbmnm aama o} b@ mrndDJe@Id 03 e ol ap el ot 80°C

di | ut ed th
Siten homhe thbrs (g e 1 s RAbA Y FRBACIEOHIE] and
g.e%é%'ﬁi d BYElf 16 %n%efth@ﬁiaoﬁlﬁleuﬁﬁeﬁ&lr dlhatBD@Aarpﬂlysmas
ing wth 50 - 100 % Et OAc / hexanes . to Elth
(]

hhwgadd%tgbmmﬂ) eth(M£30.)ragd conogpiraied 47 yuoe Parifieaion p

A 11, 03

rqsodus by Togh falmpuanirapin pis byl 2169 RORe/
%%gﬂfﬂ vealh@uﬁ’e cJapAnt) 70 Hhe384%%) &5 SR bltebolaHontalniag 10 % of
the starting chloropyridine. 'H NMR (DMSO-ds) 8 9.77 (s, 1H), 8.86 (s, 2H), 7.87 (s,

1H), 7.63 (4, 1H, J= 12.1 Hz), 7.55 (s, 2H), 7.38 - 7.31 (m, 2H), 1.48 (s, 9H).

Fe NHBoc
o: :

B
~

H,N" N7 TNH,

()} tert-Butyl 4-(2,6-diaminopyridin-4—yloxy)-3-ﬂuorophenylcarbamate
[00322] The title compound was prepared from tert-butyl 4~(2,6-
dicarbamoylpyridin-4-yloxy)-3-fluorophenylcarbamate (110 mg, 0.28 mmol) using a
similar procedure as described for Step B of Example 80. Flash chromatography on
Si0, eluting with 0 - 2 % MeOH / EtOAc gave the title compound (60 mg, 63%) as a
white solid. "H NMR (DMSO-dq) 8 9.60 (s, 1H), 7.50 (dd, 1H, J= 1.8, 13.6 Hz), 7.21

- 177 -



10

15

20

8.6, 9.2 Hz), 7.18 - 7.14 (m 2H), 6.65 (d, IH J =

.1 Hz), 3.73 (s, 2H), 1.81 - 1.71 (m 5H), 1.64 -1.61

WQmosAlﬂ)sml 43 - 1.34 (m 2H), 1.29 - 1.14 (mPGHYS2005/014120
MS(ESI +): mlz 509.27 (M +

H) +. | -(4 (3-(4- Ami nopi peri di ne-1 -car boxam do) pyri dm 4-
| gor 5.40 (s, 4H), 5.13 (s, 2
(&O@Jf I% rggr@;f?é[@c{’i ﬂr e8a7 9b% Is{z% ri fI(Sor o)acet |(cS: =,
g SE);IMAEST: m/z 335.23 (M +H)".

Fl'uor o- 4- (13- (4- (2- phenoxyacet ani do) pi peri di ne-1ca
r boxam do)

pyri di n-4-yl oxy) phenyl ) - 3- 2- A - f Iwgr ophenyl ) acet yl ) ur

ol

ea [00295] A solution of triphosgene (50 ng, 0.17
nmol ), in CH2A 2 (0.4 L) wasxgcooled to -10 0C and

treated with a solution of §
1-(4-(3- amnopyr|d|n4yl - 3-
fl uor ophenyl ) - 3- ( 2- ( 4- flubro henyl ) acet yl ) urea

(Conpound C of Exanpl . Ng, 0.17 mmol) and DI PEA
(65 m, 0.37 mml) in éHZCIZ (0. 4 nm.). The m xture was

Byir f4‘-@4-ﬂmmb&-ﬂﬁofo@theﬂﬁky)pwldm-l,ﬁdmmm@at ed wWith a
sol uti on of 4- car bobenz
ez 1 ik copweRy B BEPHGH HHE BroRBUT oL fridin--

155 BiBodficftelte o na%”@%@%‘rﬁ%%%?an%%&%ﬂ? v
ddstribef ineStep Di dfHxagplec80 B givanaitless, oit (9 mg,thQVé MS(ESTY: m/z

warmed to room tenperature then heated to 40 OC for 10
2022 Mer M'xture was diluted with Et OAc, washed with

saturated ag. NaHCO and brine, dried (I\/gSO4) and
concentrated in vacuo. The product was purified by

@ Sh1qal(w %EDﬁhﬁﬁﬂﬁh@tﬁhap?MX?)“3$lm0ﬁhﬂm’ﬂh@(M4'h 0-5
to give the title coppound (50 ng,

45% ﬂsoy@hmﬂ)emlwrewm‘ﬂ}lomdf sgd9. 29 (M + H) +. B)

- (4-(3-(4- Am ' ' -] - i di n-4-yl

yosdat 7 s G RS WS B B AR P T U e

Ph?roﬁnhéﬂdx’&%yﬁ@ﬁﬁtz(&dﬁ@mﬁe 66 g @OZDfnod) aral asdlatronas 2-(4-

3-fluoro-4-(3-(4-(2-phenoxyacet am do) pi_per.jdin a
ﬂhomhemyb)acetyl 1(socyanate mtoluene( 3M, Compogn% o{" iExamgle ﬁ 0.27

gﬁj o qntﬁmobqgé)gﬁm‘far%almgr és?stéf} ﬂ&@{aﬁ@@ §1:yl Tﬁ&&%&’ﬁaﬂ&hmture
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 HC1/
Et,0 at 0 °C and stirred for 5 min. The mixture was then concentrated in vacuo to
give the title compound (8 mg, 24%) as a pale yellow solid. 'H NMR (DMSO-dg) 8
11.01 (s, 1H), 10.51 (5, 1H), 7.68 (dd, 1H, J=2.6, 12.7 Hz), 7.36 —7.30 (m, 3H), 7.22
—7.14 (m, 3H), 5.52 (s, 4H), 5.15 (s, 2H), 3.73 (s, 2H); MS(EST): m/z 414.09 (M +
H)".
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nmmol) in absolute MeOH (2.5 nL) was hydrogenated over
10 % pal | adi um carbon (15 ng) using H from a rubber

whadosooisef or 2.5 h. The catal yst was filtered BemuUs1ves/014120

filtrate concentrated in vacuo and the resi due was
purified by preparative HPLC (Colum A) to afford the
title conpound. 1H NWR ( d 10.57 (s, IH), 8.55
(s, IH), 827 (m IH 5 @M?ﬁh%é? IH J 5.6 H), 7.75
(dd, IH J =2.0, 12.7 Hz), 7.3H - m.ss (m 3H), 7.23 -

7.14 (m 3H), 6.65 (d, F , - 3.98
(m 2H), 3.73 (s, 2H), 3. 2.91 (my | .88 -
2.83 (m 2H), 1.83 - 1. 2HY, 1734 - Y 20F (m

2H); MS(ESI+) mz 525.3% (M + H)+. Exanple 78
| - (4- (2- Anmi no- 3- (4- ( 2-f@antno- 2- oxoet hyl ) phenyl ) pyri dm 4

-yl oxy)-3- ~
f 1 uor ophenyl 51/3\6\ - f Nuor ophenyl ) acetyl ) urea,
trifluoroacetic acid salt A)

ﬁ ({F((?, (ﬁmfhﬁz(lﬁmﬁ)mgl labwy@nh@mquyﬁlpmyl)en-ﬂuamph)epyl) 3-

)acetic acid A mxture
4- (2 f1 uor @2-q4-ﬂunm;iteamba«;erymmeed@,byflrfmhmrzdeamlhe
(Conpound C of Exanple 34, 88 ng, 0.23 mol),
4- (d|hydroxyborane)phenylacetlc acid pinacol ester
(Frontier Scientific Inay, S gHBo0. 35 Mol ), Na2CO3
(170 ng, 1.61mmol), 1,4-di e (2 n) and H2O (2 nl)
was degassed by vacuum Ry purge and treated with
tetrakis(triphenyl phosp |ne) pal | adi um (27 ng, 0.023
RYO! ) terdBti§ 4Rk o7y fRlordiengiaibamateh, the pH of the
m xture was adjusted to pH 6 using 1N, hy ochloriﬁSe 371
HOB25] THe arsol@tam?eofvéabr%%%&\lwq‘iﬁ%@n?ﬁ“ G s

A S {?g%ﬁ‘é ﬁ&%ﬁ% i) Ao erhbrdiuRNIAPDRAEE (Boc),0

ase was ex racted wth Et OAc and

ﬁ ) £l ﬁ%&hlﬁé&ﬁrtﬁ@ﬂﬁla\ﬁﬁﬁ@(ﬂﬂﬂ £dl,, 6 S@4p!)afak reaction mixture
oncentrated In vacuo to give the crude product The

probented atasflwy dramighte cAfigroeobng dewinihe repsien PLXtEe 4

t he deS| ed. produc 70

BB RO BVBLR o T il e Pl
éhrom%tokraplag) 03 $i0) eluin® Hifhek0% HhloForkbthandin)fexidnd 4he¢1dZ,O% ethyl
acetate in hexane to give fert-butyl 4-bromo-3-fluorophenylcarbamate (5.30 g, 49%

yield). MS(ESI): m/z 290.2 (M + H)'".

F NHBoc

HO

| X

cl” N
B) tert-Butyl 4-((2-chloropyridin-4-yl)(hydroxy)methyl)-3-
fluorophenylcarbamate
[00326] To a solution of ferz-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 Et,0, 3.1

mL, 9.3 mmol) via syringe. The solution was stirred for 10 min at that temperature,
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6.1 Hz)5 7.32 - 7.25 (m 5H) 6.26 (d, IH5J = 6.1 Hz),
5.62 (s, 2H), 3.57 (s5 2H); MS(ESI+) : mz 384.16 (M +

WoH2005/1B867 PCT/US2005/014120
2-(4-(2- Ami no-4-(2-fluoro-4-nitrophenoxy)pyridin-3-yl)
phenyl ) acet am de [ 00298] A sol ution of

aﬁl;ﬂﬁ (Yg@rl%je 04 (f%r 6 Ia'“fl?ggfté i %Jh%@mg%%@ i %E%EG% r3708uosc a
sQlYElohJef% HQ%N\'&M hfl%&hﬁ@l 10i6 thL PYRORHALR Sasg8ded. Rer 4 min.

and : 024mm|)fo||ovve hy DLPEA
’nmmnm@scswmm alwdmm@ foc ghigefaye 850 Pff2Af ter

g%i' Egbﬁggﬁa‘@eﬁg@é {}nz{(;lperl%t i u%}% e &’g‘%he b, ée%q:r@r Xt W & al.

Pe@%&ﬁewo@z%% BeG1V82 6 SEE DA aftidr SR THR{X0nbY waNaddsddn 3 min.
sol ution. The EtOAc phase was washed wth bréf dried

Thdgﬁfﬁt)oganmfomam@d dd 78 nC Fercitominmaned 5P sily &l was
| ash I ch
E&%rﬁa 'hﬁ% mﬂi‘/ﬁwnﬁ% th/etil;\)yé)uac_npr}tra&r_cg%%ﬁp %gﬁg%?i%’/prggﬁﬁg at%ttpe residue was

RO oo psSigas LmE Oyp A

brihe @ =50ml) kg dried Sr MigSOAHALEr ﬁltﬁa.tll)n eyl concenpratiorg the
, 7..33- 4 6. 92 .
r(;asuiug I\_Al)@s mﬁe@bygﬂas@schrm%grgpl@eo? éfozﬂ@ng'\&tléé/( ?0 % ﬁ_bAc in

3..17 -
e oh kb Grhloropmdind i mdiospmetihiy,
ﬂh&@hﬁammﬁ{awmm g QQ2OGEIdN MBEESI e maff 353.28 /355.24 (M +H)".
2-(4-(2-am no-4-(2-fluoro-4-nitrophenoxy) pyri di n- 3-
yl ) phenyl ) acetam de (32 ng, 0.086 mmol), DMF ( 1 nlL),
EtOH ( 1 rnL) and H20 (I AS tNgded with Fe powder
(67 nmg, 1.2 mol), and NHAC 78 nmg, 2.4 mmol) and
the m xture heated at 10f) 0& 20 mn. The m xture

, the pH of the filtrate

m xture was extracted wifth Et OAc. The organi c extract
was dried (MgSO4) andgpongentrated to give the desired
product (20 ng, 67% as adzel | ow brown sol i d.

()} tert-Butyl 4—((2—chloropyridin—N—oxide-4-yl)(hydroxy)methyl)-3-
fluorophenylcarbamate
[00327] To a solution of zert-butyl 4-((2-chloropyridin-4-yl)(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
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 fert-butyl 4-((2-chloropyridin-N-oxide-4-
y1)(hydroxy)methyl)-3-fluorophenylcarbamate (840 mg, 67% yield). MS(EST): m/z
369.13/371.13 M+ H)".
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MS(ESI+) : mz 353.32 (M+ H+. D)
| -(4-(2-Am no- 3- (4-(2-am no- 2- oxoet hyl ) phenyl ) pyri di n-

W@ 20050X38$7 3- PCT/US2005/014120

fl uorophenyl ) -3-(2-(4-fl uorophenyl)acetyl)urea
trifluoroacetic acid salt [00300] The title conpound
was prepared form 2-(4-(2-am po-4-(4 j.no- 2-

f1 uor ophenoxy) pyri di n- 3-yl ) phe etamde (19 ny,
0.054 mol) and 0.3 M sol uijbon
2-(4-fluorophenyl)acetyl isocyanate in toluene
(Conpound D of Exanple 11, O nm., 0.081 mmol) in a
simlar manner as that descrj bed for Step D of Exanple
33. Purificationws N m xture by
preparative HPLC ( Gol um gave the title conmpound (9
nmg, 26% as a white solid. 1H NMR (DMSO-J ) : d 11.03
03, | idyt-Buts® 4502-(3(ditnefhyldmd®) pebpylaming)pyridine H4-) |

7.76 (dd, IH J =2.0, 13.2 Hz). 7,44 - 7.42 (m 3H),
7. 37 YDthydgoxspmeghyh)-3 .“fB%‘lf&&‘“?FP%af_ﬁ 8.6, 8.8 Hz),

, 3 J (= FimNIXi - 2H5
B T T
?IQ(hL}‘rfdro%{y)me_:thyl)-g -i}lg)rczphenykée_lrbanzlatel(SO :nhg, 0.22 mmol) in Bt 4H (|2.0 mL)

0-3-(2-(pyri - 2-, n ridin:4-vlo
s Aot o bR i b tens ¢ Fibely T fedifon
%{i%&gﬂe%éﬁldﬁ 8 abtf%fal)Z h %d t%l_e (gcél_VE:nt was removed to provide crude

uor o-4-ni t rophenox pyridin-2-yl)ethynyl
Zdwg]ht?ll 41-(@-(a?dﬁﬁethﬁ@&ﬁ}ib])pnépﬂhmﬁmr)pymﬁne—N-0X1de—4-

¥ | u)3{1%1%{95&%@gﬁgﬁ%@%ﬁ@%&% i]#ﬁﬂyf )rgegﬁa the next

2-et (ridi driych, 57 ng, 0.54 mol), THF (2

ﬁf?JQ§@¥ ngﬁgﬁﬁfﬁgﬁg egassed by vacuum/ ar gon o
3091 anth b keatied of RrAbiryl A{(243-Qlimetit/laginoPhrogdamimo)pyridine-

and h3P) 4Pd 20 , 0.017 mml). The njxture wa
héaxi(é@k"ratl))(mﬁroé}’)ﬂ@ﬂl%ﬂ-ﬁfﬂﬁ@?b@}yl@%‘?ﬂl@é? (P4 THIGOHEMEOH (2.0

bet ween .Et OAC satu i i

B ReB A SRR IARED I SR P 2A5Ron o). he
%@é}_@ﬁﬁsﬁ A8 ek fived 864t0ighD Mibré @irich@14 gl endNFHGELH (139 mg)
Purification of the residue by flash col um, .
creroaditedgnd i suspersion vedsueflugdyipt $ ho Aftes coplipgdqyn, 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 rert-butyl 4-((2-(3 ~(dimethylamino)propylamino)pyridine- 4-
y1)(hydroxy)methyl)-3-fluorophenylcarbamate (80 mg, 87% yield). MS(ESI): m/z
419.34 M+ H)".
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CH2C 2 gave th

. e 8% a
solid. 1H NI\/R(DI\/ISOdG % as a brown
H J
I

onpoun 5 ng, 5
d J =5.1 Hz),
0. d

d (5
W@209/1(d67 | 2 Sy O i
= 2. 7 Hz), 8.15 (dm ||—PC”D’USZOBS/(114120
Hz)797(d H J =5.6 H), 7.81 (d, IH J 81Hz
). 7.71 (d, IH J =7.6H), 7.52 (dd, 1H J =

FI%H ;E é‘%z‘ég‘%%j-ﬂu?‘wﬁ%?}) ]{’-@-’éd%é&ﬁ%ﬂlﬁlmg)?} '_B)ﬁ)[é;hdlﬂd -amine

[Go33b] ATrH @ setufibhief Qphm@mnze(s((am@mlammlzopylmm)pmdme-

pyrldm2 am ne [00302] A m xture_ of

Mylb(hydﬂoun)rr@iw-lhﬁ -tﬂugmpéﬁwl%r agnate £3( gy §-47 mmol) in MeOH (5.0
) SR AL 2R TR o OnchcdiTRl oo, T0Fini) e

rea zi nc dust

s‘ﬁgpengmg v@a’@%z)’te&ﬁ!@ W@ld@f 53 aff@ospheﬂé fom24 b. Ahe theiateewas
60 OC for 45 mn. The reaction_m X

ioltlatosd, fitctod ond eaficenten (neieio VERS i HES fisSitRgn 1

wa tit db .
@(ﬂ%ﬁg S‘hﬁ‘: Il}F(Igr’g Hr‘ﬁ’g:’? e%ﬁ%?’é%j?a@{kdgepar a t qﬂ %Sﬁbgl%tf@%%mc
IQﬁe’ts dgl b § e (}‘h%§@4) A%g ﬁﬁ%@ﬁnﬁ bk eﬁhdeﬁtr@b& & tdrao to give 4-

I'e”conpoun as a brown solid. MS(ESf):
a&mﬁa D-2udrdbenzil)-N-( I;§d1methy1ammo)propyl)pyndm—Z -amine (31 mg, 40 %

I1N-2-yl)ethynyl)pyridin-4-ylo
wabéésﬂﬁﬁb 6ﬁg%ﬁ ( L (4-f1 uorophenyl ) acetyl ) urea,
di hydrochl ori de salt [ 00303] A solution of
4- (4-am no- 2-f |l uorophenoxy) -3 -(2-(pyridin-2-

F} ) et iwdzxexmlmefhyxammor)pro(pzfmmgomrm-m-mymy» FHF
2 m) was cooled to 0 0OC trea

Sol Ut Rupropheny éd@r@&wgﬁwﬁm@rﬂ?ﬂg dubtiagybfie s
ne f

T A B0t BRI Bk ben 200 D 07D

[ BRREN Hh©paspd])Biridindarhine (AGmg 0.1 rinel) i DGM &2 welo) was

trat d
S«?%féi?wiu?m%oﬁ‘éﬁe-efil@%?ih%é"cré%s5s3€vélﬁf’ek bt Dllatitpre 12
alt
R TRk T by esredipsalugiy empeusc eo s

$Liotd 8 Wak QlierRhéd With MEOHI Ktheseluties wak enncentrated in vacuo and the
residue was purified by prep. HPLC. The desired fractions were collected and

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)pyridin—4-yl)methyl)-3-ﬂuorophenyl)—3 -(2-(4-
fluorophenyl)acetyl)urea hydrochloride (8.0 mg, 14% yield). MS(EST"): m/z 482.24
M+ H)".
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concentrated in vacuo to give the title conmpound (18
nmyg, 41% as a brown solid. 1H NWVR (DVSO-") d 11.06 (s,

wo p)o5/118663 (s, IH), 8.62 (d, IH J 4.5 Hz), 8PRRUSHN5/014120

2H), 7.99 (d, IH J =7.1 Hz), 7.94 - 7.81 (m 3H),
7.48 - 7.44 (m 3H), 737- 7.33 (m 2H), 7.16 (dd,
2H, J = 6.2, 92Hz) , J =7.1 Hz), 3.74
(s, 2H; MS(ESI+) : Ega@i‘*’% + H) +. Exanpl e 80

| -(4-(2-Acetam dopyr| d| n-4-yl ONy) fl uorophenyl)-3-(2
-(4- fluorophenyl)acetyl) hPrd? salt A)
tert-Butyl

4- (2- car banoyl pyri di fi°
[00304] A mi xture of
4- (4-am no- 2-fl uor ophgno
of Exanple 24,.19
m.), 1,4-di oNane ( m, DMF ( 1 nmL) and BoC20 ( 167

ng, 0.76 mmll) was heated at 65 OC for 16 h.

i 4 @n idiB- h§Qrdésy)me henyl)-
Qg% é@ @P@ %ﬁl#{g &gl?gélﬁgct | vﬁ??/’( gn dd?)e alpheny
m xture heated foB- (2}-(4-<ﬁhmropiienéll)a¢ﬁtynweeam xture was
concentrated under vacuum and the residue partitioned
bet ween Et OQAc and saturated aq. NaHCO3 sol ution. The
Et OAc phase was dried (MJSAH).. angHeencentrated in
vacuo to give the crude pro . Purification of the
resi due by flash col unHOch ography on Si O el uting
with 30 - 60 % Et OAc / hexanes gave the title conpound
(180 ng, 68% as a bro id. 1 NWVR (DMSO-") d 9.74
(s, IH 3 8.52 (d, IH, .6 Hz), 8.13 (s, IH) 7.72
(s, IH), 7.62 (d, IHci —N37Hz) 7.35-7.31 (m 3H),

7.18 (dd, IH J =5.6, 2.5
A) zt(eBABum H(R- e-hlpgqpyg)dlp-élrylg@miwxy)meiy?)Hllen)'f\{S { bamate

(o052 TAekRkr 1 gt RS B SE R SRR R RTER o

g;am S870 @Otﬁér&lé?m&otmﬁaéhy@eQ141r1@@t1ewmmpmsmmmt¢d to tert-
ro mol ) and the m xture st rredsf,]g)

Euﬂsﬂ 41—((21—(&114&053&111@111— —yl)(hydroxy)methyl)phenylcarbamate ( 90 mg,

2 car(%%?;g 95%'7'73%32'7?&%’1 H%*fl uor ophenyl car bamat e

y)-SQfI u(ar oph | ¢ar banat e

)pi colina piide (Conpound B
QJ76 mol ), rt-butyl al cohol (2

NHBoc

B) tert-Butyl 4-((2-chloropyridin—N—oxide-4—yl)(hydroxy)methyl)

phenylcarbamate
[00333] Prepared in a manner similar to that which is described in Step C of
Example 87. fert-Butyl 4-((2-c}ﬂoropyridin—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(ESI+): m/z 351.28 /
353.27 (M + H)".
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nyg, 1.0 mmol) was added to the m xture in one portion
as a solid and then 1,4- dioxane (3 nL) was added to

wele®saiise7 t he solids. The reacti on m xture wasPGL/U$20a5014120

at roomtenperature for 30 min then at 55 0C for 45
mn. The m xture was then cooled to roomtenperature,
treated with HOAc (0.5 nL) and stirred until the

f oam ng subsi ded. The m xture was reheated to 55 0C
for 20 min, cooled to roomtenp NelBotreated with
KCOH (350 rTg) and extracted with G . The organic
extract was dried (MySO4) HR ntrated under
vacuum The residue was purified by flash col um
chromat ogr aphy on Si @2 el uti ith 30 - 70 % Et OAc /
hexanes to give the t|tIe c In'pp nd (265 ng, 83% . 1H
NVR (DMSO-7) d 9. m( IIP|_{|)7 M. 77 (d, IH J =6.1 Hz),
7.56 (d, IH5J:1|7Hz) 26 - 7.18 (m 2H), 612

éi’?’ e BT 4%(2293 Edgme%%‘amwg?%g&)? B 4S

hydk hen lcarbamate
4 (2 (e? 2 opyrl pn 4yyl oxy) - 3-fl ugrophenyl carb

[0033496] B%cpand:d inLet mbnner similar to that which is describéd in Step of

Extsonieg” 67 P2 FHOEREP SR T S CRROBAD o
ﬁge%!ygc%ﬁ?ﬁla%@ 3%%% U AT RSk ik Bl tolyl ac (BB 33

id the m xture stirred for 45 mn.

Qcﬁﬂllethytufmho)pmpyilammno)‘pyadmt—%fyl)ﬁwﬁmxyh@etbﬁl@h@gylcybg@ate (16 mg,

was added en and stirring005/014120
é@ﬁtﬁlﬁébM$@rSIQBm?ﬁ49qe3ﬁ@?%&@t ure was diluted with
Et CAc (20 nL), washed with brine, dried (MgSO») and
concentrated under vacuumto give the title conpound

(115 ng, 68% . 1HNMR (DMSO-7) d IH), 9.71
(s, IH), 8.16 (d, IH, J55}—%) 3-7.55 (m 2H),
7.29-7.23 (m 2H), 6.68-6.63 Cm M, 2.02 (s, 3H),

1.48 (s, 9H); MS(ESf): mz 362.22 (M+ H+. D)

i V-(4-(4- Am no-2-fl uorophenox pyr i di n-2-yl ) acet am de

[00307] A sol ution.of t
4- (2- acet am dopyri di "‘1 4- yI oly) -18-

D) (4-Aminophenyl)(2-(3-(dimethylamino)propylamino)pyridin-4-

yD)methanol

[00335] To a solution of zerz-butyl 4-((2-(3-(dimethylamino)propylamino)pyridin-

4-y1)(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 Et;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 Oasis®MCX extraction

cartridge) to give (4-aminophenyl)(2-(3 -(dimethylamino)propylamino)pyridin-4-

yl)methanol (6.0 mg, 50% yield). MS(EST"): m/z 301.40 (M + H)".
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fl uor ophenyl carbamate (110 ng, 0.30 nmmol) in 4 MHA /
1,4-dioxane (1.5 nL) was stirred at 0 OC for 20 mn

WO b@s/18186T oom t enperature for 25 min. The m Xt RPCEUSHS5/014120
diluted with EtQAc (25 nlL) and saturated aq. NaHCO3
solution (20 nL), and stirred vigorously for 5 mn.

h d h. d
Rina ol S0eeabaRe oy pRothpRBapEd: 27 0o ook

69 &b d
(1 o9 z(hﬁfr%ﬁetﬁ{%%é @i 54iﬂu Iili)\v!?ygﬂggﬂbuﬁea '
[eo%] ( dBirephued 1n]a81a®ne®1mﬂaiztp thag vduch J@diesqr#redan teg I' of &

Exaglp(be 8"38%-%}1 Ilntgnxli( 2(d§pﬁt?i31§mélg5%rop ncg)ggnmh'i J
Jl)&e‘%ﬁ#q%l@f )ac l?%s@oﬂ\l'e@ﬁéﬁ)to &(M(gp@ophenyl) 3-(2

yl )urea, hydrochloride_sal

(Bﬁﬂ&ﬁﬁ]imih@pl’oplylammo@pyndm- -yl (hydroxy)methyl)phenyl)-3- (2 -(4-
fmom%n?ﬁ’ac&%fﬁm%ﬁ@ftﬁ St R GRE PrA SRR
f |
Wsﬁﬁ)ﬂ E %&ﬁ%ﬁ‘ %Iz . ggﬂmﬁnl £y fm%letzué{b 7. @Dgﬁm)g 6.75
mﬁf 569 1@  NEDB.XT G EHWBBH@I(ELMHD 2 B0s SRl 2ED);
or

he m xture was concentrated under vacuum and

MISéE$]§E|"@(€Ié8(bM (¥itel)'by preparative HPLC (Col urm A) to
give the title conmpound as a TFA salt. The TFA salt
was di ssolved in anhydrous MeCH and treated with 1M

HO / Et20 at 0 OC and stExamplef89r 5 min. The m xture
was then concentrated in vacuo to give the title

conpound (12 ngy, 33% as a I(dfhi tisoljid. 1HNMR ( DVBO-
J): d 11.04 (s, IH) STH/I , (s, IH,
8.18 (d, IH5J =6.1 . T7o(ddg | H, 2.0, 12.7

Hz), 7.56 (m IH, 7(40< 7.30 (m 5H), 7.8 -7.14 (m
2H), 6.71 (dd, IH Jis 2.5, 6.1 Hz), 3.74 (s, 2H),

2.03 (s, 3H); I\/B(EI+) mz 441.18 (M + H)+. Exanple
81

Lr-(4-(2-Acet amzdopyrl di n- 4-yl oxy) - 3-fl uor ophenyl )-2,6
- di f 1 uorppen3athfifopyridin-4-y)methyl)-3-fluorophenyl)-3-(2-(4-

fluorophenyl)acetyl)urea, trifluoroacetic acid salt

NHBoc

A) tert-Butyl 4-((2-(allylamino)pyridin-N—oxide-4-yl)(hydroxy)methyl)-s-
fluorophenylcarbamate

[00337] To a solution of fert-butyl 4—((2-chloropyridin—N—oxide-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 mmol). The mixture

was heated at 80 °C overnight. After cooling down, the solvent was removed and the
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hydrochl ori de salt [00309] A solution of
i V- (4-(4-am no-2-fl uorophenoxy) pyridi n-2-yl)acetam de
w@ @espoised B of Exanple 24, 15 ng, 0.057 nmol RCT/DS20bF014120
(0.5 nL) was treated with DI PEA (15 ni, 0.086 mol)
and 2-6-difl urobenzoyl chloride (10 ng, 0.057 nmol)
the m re stijrred f 0 ;
e Boh et Rt ROy ST i Pyt MO in
' - QY-(RIy2RAMO Glﬂﬁ&ld@@lyumydtbxyt)methyl) 3-
%?@egm%fﬁgdéﬁcogpéund as ;py%'iFA alrg The TFA salt .
msotieaglohrbenater{44(himg 8356 s il DONISEST: wét 339-19 @+
HC / Et20 at 0 OC and stirred for 5 min. The mxture
was then concentrated in vacuo to give the title
conpound (15 ng, 60% as a pff-whineBsolid 1HNMR
(DVMBO-~) d 11.17 (s, IH), s, IH, 821 (d, IHJ
= 6.1 Hz)5 7.89 (dd, |H HP =72 12.7 Hz), 7.66 -
.59 (m IH, 7.53 - 7.50 ( , 7.42 (dd, IH J =
.6, 9.2 Hz), 7.28 (dd, 2 3, = 8.1, 8.1 Hz), 6.80
dd, IH J = 2.0, 6\1 I—Iz) |2 D6 (s, 3H); MS(ESI +)
m z 402.13 (M +
H) +.1-(3-Fl uoro-4-(2- (ZJ‘ITDrphoI i noet hyl am no) pyri di n-4

B by R B o HRIARR AN UGG MeAAFS.

Lr - (4nfi@rdpheayRMiangita- 4- y| oxy) - 3-f | uor opheny!) acet an
de [00310] A nixture of

00338} f IRquamedlml A pamsk §ipilan{a akwhishisideserrdia i R o

-N- - methyl)-3-

ey et e eyl v L v
H&&Qghéngicaﬁoa@natelgya phBT0| 13, mAwL) vaul%oﬁaértaam) tw&buty&eé{(é'ﬁ

he m xture was concen %é@@ 95%
(elylaminopytitie-4- @éﬁhddﬂ@xwt@é}‘&ﬂq%‘?@&nﬂé@r g 7070
and s d : sol ution. The Et OAC hase
Mﬁfd)w&i%g&ﬁn ’f@%ftgszngGﬁk’d (MyS™4), and concgnt rated
i n vacuo. The residue was purified by flash colum
chromat ography on SiQ2 eluting with 30 -80 % EtOACc in

hexanes to give the title com Ber g, 73% as
apal e yel |l ow soli d. 1HN|\//§2C6 d 10.25 (s, IH),

’\CD\II

(8} (2—(Allylamin0)pyridin-4-yl)(4-(tert—but0xycarbonyl)-2-
fluorophenyl)methyl acetate
[00339] To a solution of fert-butyl 4-((2~(allylamino)pyridin-4-
yI)(hydroxy)methyl)-3-fluorophenylcarbamate (400 mg, 1.1 mmol) in THF (10 mL)
were added diisopropylethylamine (DIEA) (0.2 mL, 1.1 mmol), 4-
dimethylaminopyridine (DMAP) (360 mg, 3.0 mmol) and Acy0 (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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, 7.80 (d, IH J =14 Hz), 7.50

8.35 (d, IH J =7 H)
7.33 (m 2H)5 7.02 (m IH, 2.06

(d, IH J = 3 Hz),

W@ 30053HB867 MS(ESI +) : mz 281.16 (M + H)+. B) PCT/US2005/014120

L- (4-(2-Chl oropyridi n-4-yl oxy-I-oxide)-3-fluorophenyl)
acet am de [00311] A m xture of

)l @%&m&l or 0 t%utg%f ANl %&g@ Efﬁ%dhkzo%amm

Iﬁg,g@%gl )qwngﬁ* Mmaawg«[@ﬂ@s (50 niL) was stirred
at rt he

or " 60 m xture was concentrated in vacuo

and the residue triturated with Et20 (2 x 100 nL) to
give the title conpound (Q. 89 g, I\ﬁ%@ as a pale yell ow
solid. 1HNWVR (OVBO-d6) d > H) 8.35 (d, IH J
:7.3Hz),780(d Il‘Aco] , 7.33-7.32 (m 3H),
7.02 (dd, IH J = 3.5, 206(s 3H); MS(ESI )
. mz 295.04 (M + |—|)+ Q)
JV- (3- Fl uoro-4-(2-(2-nor
xy- | oxi de) phenyl)acglth [00312] A m xture of
i V- (4- (2-chl oropyri di A-4-yl oxy- | - oxi de) - 3-

uoraep ekl &rbday)20fus®phenfymethyl
lfr%iml @Qﬁ%&ﬁ@%ﬁ%@ﬁlﬂ@l m)rphoiyl ne ()/Z\I()drlch p169ﬁ§3, v
1. 30 agenidty, and absolute Et OH was heated at reflux 16

PR R e et Ve (A L R
ﬁu&rQQl%m}/% ﬁ%&o&ﬁe R0k, A0S %ﬁ@&mu@g of WeOHALO €0 :1,

then "with’30 % in H2O. The el uent
A6int h weo degisssiovia bebll g N eihtpthedabtionder hboledhe mixture was

wided R CHID BB S Bk TGP x’?eé?v‘éa‘“ Gy fove e
4t a 2,
QLA a?cf{he%gméoun%“%%fgq SE B Rl RC3(0, tf@ugwwby

noet hyl am no) pyri di n-4-yl o

€ COo 40% . 1H 17_
%1@ paavé H,PIJO‘Dunﬁ?caﬂén (td ,gwiefﬂ?. aﬂlmo}ﬁ'rlldzr)—4 -y We(tdﬂltoxypprbgnyl)

12 Hz) 7.31 (dd, 1 H,.J =2,
@ﬂugrqpbynylbnethzyl(q?fetarqrﬁnﬂ@rqage‘e%m F#lr Zlfgméz%e{ }A;gd)
3.56- 3. 48 oH) . 3.31-3.19
E’Fﬁ%ﬁw’ﬁ/?@%@@ﬂ%ﬁ =7 H), 2.4ogr2n.28H%m 4H) |
.06 (s, 3H): MB(ESI+) : mz 405.22 (M + H)+.
F NHBoc

| A
HaN™ N7

E) tert-Butyl 4-((2-amin0pyridin—4-yl)methyl)—3-fluorophenylcarbamate
[00341] To a solution of (2-aminopyridin—4—yl)(4-(tert-butoxycarbonyl)—2—
fluorophenyl)methy] acetate as a TFA salt (180 mg, 0.37 mmol) in MeOH (10 mL)
was added 10% Pd/C (90 mg). The suspension was stirred under H, atmosphere for 1
h. 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 fert-butyl 4-((2-aminopyridin-4-ylmethyl)-3 -fluorophenylcarbamate as a TFA
salt (73 mg, 46% yield). MS(EST): m/z 318.24 (M + H)".
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D)
i V- (3-Fl uoro-4-(2-(2-norpholinoethylamino)pyridin-4-

wQb@gg)Bbenyl ) acet am de, trifluoroacetic aci d BEl/US2005/014120

[00313] A mixture of iV-(3-fluoro-4-(2-(2-nof

hol i noet hyl ai nno) pyri di n- 4-yl oxyl -

oxi de) phenyl ) acetam de (100 ng, 0.26 nmol), and

tri phenyl phosphi ne pol ynmer supported (1.4 -2.0 mol / Q)
on pol ystyrene (500 ng) and E_(RHIL) was stirred at
135 0C for 15 h. The m xture filtered to renove
the resin and the resin washed i th DMF and Et OAc. The
filtrate and washi ngs were|conmbi ned and concentr at ed.
The crude product was purifked by preparative HPLC
(Colum A) to give the tiklg,conpound (45 mg, 249% as
a white solid. 1H NVRHNOVB&”) d 10.33 (s, IH), 8.02
(d, IH J =7 Hz) 7.84 (dd, IH J =2, 13 Hz),

). 39- 47-(43An(1m)-22ﬂH)qroBeml)(psfrldm-l)z-anémfO (s, IH, 3.83

30 o pistigt R bl it 3.08

DrOet 8l
o e e e

addad friruor @ rﬁL]f Zhe 2ohutiop ivaisistied Aty tﬁl@ygy‘fqr@ fox 24 and the
%olivoqﬁ)yvg? ERP A1 P00 2 e el By S DR e
Do Bl L8 APt yopﬁﬁéﬂa} RES@RIY: oSN 2EWAPADAL OF

e resi ue was [1Zzed give the title
conpound (30 ng) as a white solid. 1HNVR 7 Hz), 7.08

&) = s'lm(z-égeq(?qyg'lz lp§yl?§e§dﬁ§¥?°f@%mﬁ;§é§@’s. o1
(m 6@350%?& ﬁ%ﬁ @‘%Sgptﬁ tfu?jﬁg&eéteﬁfl alr.?l sr?g[g pé@dl din-4-ylo
i hggle Nyrdpaded Ara tdnifer wionitxp e thpt yvhmhuydc)sgn in Step Fof

ExémP]&?ﬁ%E lé}o(rZrI ml%%lﬁl[gooslsll pyr1§1n—2u tax'n?rpe a%fz TFA salt (19 mg,

0 (0%2 l;"v)\!als @&%%%Xh )ccp Y-r(h-?&* aminopyridin-4-yl)methyl)-3-fluorophenyl)-3-
(2-(4-fluorophenyl)acetyl)urea, trifluoroacetic acid salt (19 mg, 88% yield). 'THNMR
(DMSO-ds) § 10.94 (s, 1H), 10.47 (s, 1H), 7.76 (m, 3H), 7.50 (d, 1H, 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(EST"): m/z 397.26 (M + H)".

Example 90
H H

T T Q.

1-(4-(2-Carbam0ylpyridin-4—yloxy)—3-chlorophenyl)-3-(2-(4-
fluorophenyl)acetyl)urea
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2-am ne hydrochloride (15 ng, 0.045 nmol) in MeOH (5
m.) was treated with Et3N (2 nL) and the m xture

wa@eiosnement roomtenperature for 5 mn. The m RECTUS2008614120

concentrated in vacuo to renove the MeCH, the residue
suspended in THF ( 1 nL) and treated with a sol ution
of 0.3 Msolution of 2-(4-fluorophenyl)acetyl

i socyanate in toluene (Conpound D of Exanple 11, 180
m., 0.054 mmol). After stirain B, mM Xt ure was
concentrated in vacuo and the due partitioned
bet ween Et OAc and sat ur at ed NaNCEB. The Et OAc phase
was separated, washed with Qrine, dried (MgSO4) and
concentrated. The m xture concentrated under
vacuum and the residyg,purifigd by preparative HPLC
(Colum A) to give thé tI'® conpound as a TFA salt.
The TFA salt was dissol ved i n anhydrous MeCH and
treated with INHGQ / Et Oat 0 OC and stirred for 5
A) n. Fe-Aminoed-ehlopephenexy)piseliaamidd ed i n vacuo to

B Fiontol Ry Lo sl Ron it aRRicR, MY e, £0plflod in
lég/lf %xLz Lrddf tefnpBBitihe s dded KiD-Bu {3 ﬂZBm"g, 38 r(nmm]) H)fhe
/- rr53 5 7.24-7.04 (m 2H)5 6.6

ﬁ;}&ﬁre(\sas ell]ld)wd?oo oif- 48 r@on (qmpegafqy@ for ¥h. (5o t}@SH))luulc_)I)n were then
3. 39- 3.

g i emebieplabids VB e 10 S PRGOS ol i 2y mmoD.

?R{'g&%ﬂu‘ﬁg sgﬁ%ﬁglbf? Qs B@Jtecf&‘t@@p’tﬁw%ﬁu antked c8aling dovvn the
-(3-Fludro-4-(2-(3-norpholinoprop m yridin-4-y

ey b 46 2{th-100 lop DB MEIH Of b The orgaric layer
h d hi d It [00317].1 d

By FormGbAncC ey it 5 (@ IR e ey MesCh e
hr‘rlgatlgn a&c]izoiz_fze)wrll%one E]AESSohdzrﬁ?%m&ﬂteMth 50- |—1|l);h§ of D@M 2ffhe dolid
%faz gne(lmougéféd il g%sh(e& gmag%cws(mze ﬁﬂ!)BEI(OAC esH) m13 anddried to
H)s 4- ((4mam1nlc_)|)2 chlorophc;noxy)pmohnanud ’_P320 mg, 40% }’1613) 1\§I§2ESI ): m/z

264.12 /266.07 (M + H)".

B) 1-(4-(2-Carbamoylpyridin-4-yloxy)—3-chlorophenyl)-S-(Z-(4-
fluorophenyl)acetyl)urea

[00345] Prepared in a manner similar to that which is described in Step F of

Example 87. 4-(4-Amino-2-chlorophenoxy)picolinamide (79 mg, 0.30 mmol) in

DMEF (1.0 mL) was converted to 1-(4-(2-carbamoy1pyridin—4—yloxy)—3-chlorophenyl)-

3-(2-(4-fluorophenyl)acetyl)urea (65 mg, 49% yield). '"H NMR (DMSO-dg) 6 11.05

(s, 1H), 10.58 (s, 1H), 8.52 (d, 1H, J=4.5Hz), 8.15 (s, 1H), 7.98 (s, 1H), 7.70 (s,
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Exanpl e 84

[ -(4-(2-(3-(D net hyl am no) propyl am no) pyri dm 4-yl oxy) -
w@2dosaosephenyl ) - 3- (2- (4-fl uorophenyl) acet yl ) BCBEHS2005/014120

hydrochl oride salt [00318] 1H NWVR (DVMSO-") d 11.06 (s,

IH), 10.62 (s, IH, 10.37 (s, IH), 7.93 (d, IH J =

1 Hz), 1,52 7 . , -,

(o735, g g (Al T Ty D T GB35, 0 MBS
MZHH)+7 16 (dd, 2H J = 8.7, 9.1 Hz), 6.65 (s,

’Z/Z%%(lmﬁ (s, TH), (375 (s, 2H), 3.45 - 3.3)6 (m 2H§S

3. 13 - 3.03 (m 2H), 2.73 (s, 3H), 2.72 (s, 3H), 1.94

- 1.90 oH) . Exanpl e 8

| - (4- (2(?]4 (B')netﬁgf’aﬁi ngi}’E%‘tR}Fam no) pyri di n- 4- yl oxy) -

3-f1 uorophenyl) - 3-(2-(4- fIHorawhenyI)acetyI)urea

hydrochl oride salt ¢ 2 (M+
H) +. Exanpl e 86
| - (4-(2, 6-D am nopyrddi -yI‘Bxy)QB-fI r ophenyl )-3-(2

-(4- fluorophenyl)acetyl)urea, hydrochloride salt A)
4- Chl oropyri di ne-2 i car boxam de [00320] A m xture
of chelidam c aci d| 319 g, 17.0 mmol ), PAS5 (2.1 g)
and CCA 4 (30 niH2N wa¥ refluxed for 6 h and then cool ed

RN ERUSILE RGN R T A—

concentrated in vacuo. lﬁhgoglﬁﬁlgygawvas treat ed with
ice-water (50 nmL) and the precipitated solid was

poB4ect exh byolitidd <5fa]t-(éb(2 mﬂam%dkﬁcdlmﬁyylw)taa@mﬁmh@tyl) -3-(2-
to give white needl es

@@rpbhﬁwbwm%t%%% 7 e (gD FRME (G Qeb) were
t d at
“@%sgtzﬁftz o 1 oty e (OpbENR> LEEG T OO
gggthﬁgbroh&wéx ioﬂoB@ﬂBmJ@ddadl 39\mhg t0€09smh10¢1) gt T0@n dggmperature.

. 1H NW\R (DVMSO- "), 5 8.9
Tha/%olpgon ey allowed to s)ttr overmgl%t and then'_?t ‘was punﬁgg on pr'_e[)p HPLC to

give the desired product, which was further converted to 1-(4-(2-aminopyridin-4-
yloxy)-3-chlorophenyl)-3 ~(2-(4-fluorophenyl)acetyl)urea hydrochloride (19 mg, 70%
yield) by the addition of IN HCI solution (0.5 mL). 'H NMR (DMSO-dq) & 13.50 (s,
1H), 11.02 (s, 1H), 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, 2H), 6.60 (m, 1H), 6.00 (s, 1H), 3.70 (s, 2H); MS(EST"): m/z 415.16
M +H)".

Example 92

H,N7 N
1-(4-(2-Aminopyridin-4-yloxy)-2-chlorophenyl)-3-(2-(4-ﬂuorophenyl)acetyl)urea
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B) -Butyl
4- (2, 6-di car banoyl pyri di n- 4-yl oxy) - 3-fl uor ophenyl car ba

woreos/1f86821] A sol ution of PCT/US2005/014120

i V- Boc- 4- am no- 2-fl uorophenol (228 ng, 1.0 mmol) in
DMF (2 nL) was treated with t-BuCK (124 ng, 1.1 mol)
and the mxture stirred gf roomtenperature for 2 h.
The m xture was treated t 4-c};‘p| or opyri di ne- 2, 6-

di car boxam de (200 ng, & 0O > d (35 mg, 0.5
mol ) and heated at 8Q] 5 Th ture was
concentrated in vacu® treate Et OAC (k0 mL) and
H20 (10 nmL) and filtered to renove the insoluble

mat eri al . The Et OAc[|phdse was washed with brine, dried
(MS™) and cdhab d in vacuo. Purification of the
resi due by flash gol chromat ography on Si Q2 el uting
with 30 -100 % Et©Ac / hexanes gave the title conpound

70 9 .4 S94 < H9C I/ o%yof the
Al o7 TRy Ep BafobiohESILY RN HATECT !
I H), ﬁu&ﬁ)p(hényl?d:lbktyl)ﬁr% (s, IH), 7.63 (d, IH J =12.1

[Z'Zgzgé,i C)5P5r¢p(a:sr¢gm%1>a| rhan7n'e§ glrmlaz 'tos‘r}lat( V@El%tbls dels'cﬁgeof 1'?1 StngA' of

(2 Bdi amin —_—— A I« o
Frtsasr0 g RS- S otipteMsicoll iRl cppRty, .o et
%Mli(lgﬁ mL)lwas cpréyertei to ll-(4-()2-cgrb]?Floylpwiﬁin—4-?floxy)—2-chloropheny1)-
i car bano ridin-4-yl oxy) - 3- rophen mat. .
2 G-fipordbhom nse s (e, DIk s B paifcation.
1bed, f t | e 80. Flash
@ﬁgﬁjﬁo’@?é‘%ﬁéﬁ%%@% g with 0 - 2 % MeCH /

Et OAc gave the title conmpound (60 ng, 63% as a white
solid. 1H NMR (DMSO-?) d 9.60 (s, LH), 7.6520(dd, | H5J
B) 1. 81-(@426\minopyridin-gadoxy)i3-cljorophepy)3-2-) 7. 13

(dd, |H5J = 8. .2 Hz), 5.40 (s, 4H), 5.13 (s, 2H),
1. 47 fuorgpyeny %é?‘#"ea: mz 335.23 (M+ H+. D
! ) _ (M+ H+ D
fx;}dsﬁsﬁm PRoed LHOFARRS REXIIRY Ehad Wtrich, i6-deicaibbd for[DABDH 91. 1-
e title 18orrpound was prifared formtert-hutyl

U-(2Oartdinaryl pycidin-4-gloxy r2-c orophenyl)-3-(2-(4-fluorophenyl)acetyljurea
ﬁ %)n@& %015 gfﬁﬁﬁy 41?@{11?3%”7%% Qotviied% 19498 9nimBYidid4-
yloxy)-2-chlorophenyl)-3 ~(2-(4-fluorophenyl)acetyl)urea (10 mg, 55% yield). 'H

" NMR (DMSO-ds) & 13.47 (s, 1H), 11.26 (s, 1H), 11.08 (s, 1H), 8.37(d, 1H,J=8.5
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 (d, 1H, J="17.5 Hz), 6.13 (s, 1H), 3.76 (s, 2H); MS(ESI"): m/z 415.18 / 417.17 M

+H)".
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described in Step D of Exanple 80 to give a clear oi
(20 ng, 100%. MS(ESI+): mz 235.22 (M+ H+. E)
WO 2@08A(B66- Di am nopyri di n- 4-yl oxy) - 3-f | uor ophePyT/USB0F/@14120
-(4- fluorophenyl)acetyl)urea, hydrochloride salt
[00324] The title conpound was prepared from
4- (4-am no- 2- fluorophenq§¥ Liodi ne- 2, 6-di am ne (19
ng, 0.081 mmol) and a solutl of 2-(4-
fl uor ophenyl ) acetyl isocyanate ith tol uene (0.3 M

Conpound D of Exanpl e~{1~0.B N ¢ 1) in a
simlar manner as Step @ Exanpl & 33 e reaction
m xture was purified dy Ppreparati ve HPLT( um A) to

give the title conpouhd as a TFA salt. The TFA salt
was di ssolved in ankfydfous MeOH and treated with 1M
HC / Et20 at NC dsstirred for 5 mn. The m xture
was then concentriitedVin vacuo to give the title
conmpound (8 ng, 29% as a pale yellow solid. 1H NWR
(DVMBO-d*) d _11.Q01 (s, IH). 410 51 (S ; 3_bdd.
IH J = 12(.46(,2428’,“‘S(L&‘)‘Pyr;a'%e‘&ﬂ“’f.yéé'“?‘?ﬁh%ﬁ)eéy@ %2@%
7.14 (m 3H), 5.52 (guefdphenPhdce lE;reRH) 53.73 (s,
2H); MS(ESf): mz 414.09 (M + H)+. Exanpl e 87
| -(4-((2-(3-(D et hyl am no) propyl am no) pyri di n-4-yl ) nme
t hyl)-3-fl uorophenyl) - 3- N
(2-(4-fluorophenyl)acetyl) ur eaz dj yHFochIoride sal t
A) tert-Butyl 4-brono-3-fluorgghepyl carbamate [ 00325]
To a solution of 4-brono-3-fQuorobenzenam ne
(Lancaster, 7.05 g, 37.1 i n anhydr ous
tetrahydrofuran (40 niL) at ||[room tenperature was added
(BoC) O (8.10 g, 37.H d triethylanne (5.17
m., 37.1 mmol). The reactlion m xture was heated at
reflux overnight. After Eboling down, the reaction
I\xt ur,e L CORC ; d pressure. The
A7 BB ETAERL RS R IROIERANREC pr essut
[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-
amino-2-methylphenoxy)picolinamide (230 mg, 47% yield). MS(EST"): m/z 244.15
M+ H)".

B) 1-(4-(2-Carbamoylpyridin—4-yloxy)—3-methylphenyl)-3-(2-(4-
fluorophenyl)acetyl)urea
[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-carbgmoylpyridin—4—yloxy)-3 -methylphenyl)-3-(2-
(4-fluorophenyl)acetyl)urea (35 mg, 41% yield. 'H NMR (DMSO-d) & 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
(m, 1H), 7.31 (m, 2H), 7.24 (d, 1H, J=2.0 Hz), 7.06-7.12 (m, 4H), 3.69 (s, 2H), 2.02
(s, 3H); ). MS(ESIT"): m/z 423.17 M +H)".
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15

chromat ography on SiQ2 eluting with 20%
di chl or onet hane i n hexane, then 20% et hyl acetate in

whmeooanerssd give t t-butyl PCT/US2005/014120

4- br ono- 3-f | uor ophenyl carbamate (5.30 g, 49% yield).
MS(ESI+) : mz 290.2 (M+ H)+. NHBoc B) tert-Butyl
4-((2-chl oropyridin-4-yl)(h drlogx) nmet hyl ) - 3-
f1 uor ophenyl car bamat e [O?%"Z"ép‘? a solution of r
-butyl 4-brono-3-fluorophenyl cagbamate (2.60 g, 9.0
mol ) in anhydrous Tﬁ%'&g{%&@gs added
MeMgBr (3.0 Min Et20 1 via syringe.
The sol ution was stig or Q0 P n af (3
tenperature,and then warned to 0 OC for 0.5 h. After
t he sol ution was g@d back to -78 0C, a solution of
t-BuLi (1.7 Min xape, 10.6 nL, 18.1 nmol) was added
over 4 mn. ThélNesd¥ting solution was allowed to stir
for 5 mn before a soI fion. of 2-
chl or oi sokhild&- Arﬁ%‘lnBBW %‘IIOH)'S'“I&%‘YHPSPYD(% G-
preparation on Lett.
2001, 42, 681§§§rdr? %M#B)/%cre@u@hgﬁldrﬁﬁgﬁgggn added in
0851} ' Ehepai«hiata et ximitae tothst which use@hsanbedﬁa Sjep Aorf

e e B A A
i e
St e S i
byitosttoriag M e, 85y et SRR Y FIOBRE0% £ SRR (PMSO-do)
S‘i?ﬁg?w‘@%@; s Eﬂt?’d 45 ik 3538 @ Ly { 5 7 2 7.73 (5, 28D,

| i, 30).&.56/UYA M EEd).0 SEg () 1H, J =
fl 5@‘{3 Ssh;wiyg%bz}gﬁvqo(( )gs Nﬁ(g‘gcméq td?)e rtHl_’iﬁ( )

2:512); 3168 65, BYr .62 (5 BH)QM’S@%SIZ) Y3 3My 40 Oy H%t hyI )-3-

fl uor ophenyl car bamat e

Example 95
FLF
H
HTNY\Q
0 O O E
A
P
H,N" N

1-(4-(2-Aminopyridin-4-yloxy)-2-(triflu0romethyl)phenyl)-3-(2-(4-
fluorophenyl)acetyl)urea, hydrochloride salt

NH,

HO
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[00327] To a solution of tert-hutyl

4-((2-chl oropyridi n-4-yl) (hydroxy) nmethyl)-3 -
w0 bwsnopbenyl carbamate (1.20 g, 3.40 nmmol) i n BCHUKI005/€14120

of dichl oronethane (100 nL) and ethyl acetate (10 niL)

was added r-CPBA (70% 2.34 g, 9.48 mmol ). The

react' n.mxtuyre was s roomtenperature for 2
rf{igl‘lﬂgﬂ%éﬂﬁgﬂmé?etﬁl@‘ﬁ? ? or 5 h. The sol vent was

ed AU%%{onfcﬁdUﬁﬁé Mﬁﬁﬁ&bﬁmﬂmph&m (ARlidhe Masdg, 2.0

|ed flash chronmat og Kd&y on Si2 eluting wth

rﬁﬂ&ﬂ)&h G)AanIL nf Medhwas abieds! BYEE C{h0m e nlheGuspayBion Was
Et OAc, give tertzb

stirred j_ﬂnéﬁ.] @Wﬁpl}ﬂrq,]folr tf,&éané dt yas then filtered and concentrated in
5 %%& gil d;ﬁrya)n{fﬁ& hi Sqﬁﬁu&oﬂl&&ig% éﬂSPQBBO @ﬁga 5% ﬁem AfhiBlgwas

s‘dfﬂc1éilrﬂl$0@1ré))o teerit ﬂButa;(t step. MS(ESI+) m/z 178. 0§ M + H)".

4- ((2-(3-(dinmethyl am no) propyl am no) pyri di ne -4-

yl) (hydroxy) net hyl ) - 3-f | uor ophenyl car bamat e [ 00328] To
a solution of ter t-butyl F

4- ((2-chl oropyri di n-i V- oxi de- £~ -F

0.22 mmol ) in EtOH (2.0 nil)

| - di met hyl propane-| ~-di am ne
reaction mxture was heatedQt 80 OC for 12 h and the
sol vent was renoved to provide crude tert-butyl

4- ((2-(3-(dinmethyl am no) pr p?r am no) pyri di ne-

- oxi de-4- yl) (hydroxyk 3-fl uorophenyl car banat e,
which was directly used iln the next step. MS(ESf): mz
435 37 (M + H)+ [00329]CTo a solution of ter -butyl

B Go AT ORL BB ARIBBUEMAIRE T et o
10 g 53R m@barecn h MaGirhet 2mmam) thaas/hmﬁdedesmmd l(msxap Arpf
75 ol ) 8Tl dNHUCORH (13

BuspplesiOort- Alaan-éf(trlﬂk@ﬁo%‘?ﬁbﬂﬁljﬁ?l (I%Fg, Oﬁempﬁfa DigF 2.0
e TS S S R R me

61% yield). MS(ESITY: m/z 298.20 (M +H)".

FULF
H H
EI T L
() © 0 F
15 O

O) 1-(4-(2-Carbam0ylpyridin—4-yloxy)-2-(triﬂuoromethyl)phenyl)—3-(2-(4-

>

fluorophenyl)acetyl)urea
[00354] Prepared in a manner similar to that which is described in Step F of
Example 87. 4—(4-Amino-3-(triﬂuoromethyl)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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was filtered and the filtrate was concentrated under
reduced pressure. The residue was then purified by

WO b@sh1msht omat ogr aphy on Si Q2 eluting wth 10-BORUMOCHA14120
in DCMto give ter t-butyl
4-((2-(3-(dinethylanino)propylan1no)pyr|d|ne 4-

U ONSE KL I )5 B b oL ARUARV ARFEAB. e (3% PR

I)Q’ISSéSﬁnnD’PZL R Y) ({O{HO 1zyl ) -i V- (3 (di net hyl am no) propyl
p

ridin-2-amne [00330] To a solution of tei't-butyl
4- ((2-(3-(di net hyl am no) propyl am no)pyrldl ne-

8110 bt Aninppentik o SRR AR ol Fla OF

feharcoal (10% 200 ng) The
suspen3|li(g)fjil)lhltﬁs;ib edt jehd at 75 OC under H at rmscglﬁere for

@9365] TiPeepured inreemumer snmlaetb ‘dhatmhlch ii$ desedbeckintep A of
ERETDP 9ol - QiR AP TS o el DR B b3 -4
ﬁ@%@&e&&%&ﬂ@b?@ Wﬁnﬁﬁlﬁ% DWEE (80irg) WxLonverted to 1-

on it was concentrat ed in vacuo

(AD(ZEJammoﬁyndlﬂ-élaﬂbmy@-%{ﬁlﬂuombdrﬂ)phenyl) -3-(2-(4-
ﬂpgqo(g]gelnr}rfet h%[gﬁal}rpeg ﬁ}}(ﬁr ] %ﬂ(%r h?gl,‘% +yle]'g1§' aftér pre;grq{PL %
by 3a%§2 (S NORRTBANO AT 593 86 M ESM 199 RY sl 10k 4] I 8.25

{d,uer 9orhep Yz -Bot &1, (¥ /-0 Bphasel (sazid), ¥I7puide s, J = 2.5 Hz),
di’hydr ochl ori de sal t6é|[90033ﬂ£ To a soI ut|

6  (mudibBdin, P ol T =P8, 375 5. 260
) pyridin-2-amne (30 ng, 0.1
#%QESPQ %ﬁ%@qfqh€Q¥§%s added a sol ution of
2-(4- fluorophenyl)acetyl i socyanate (Conmpound D of
Exanple 11, 0.347 Min toluene, 0.25 nlL). The m xture
was stirred at roomtenpeEaFmPE?%r 0.5 h before it
was quenched with MeCOH. he sol uti on was concentrat ed
i n vacuo and the reS|due wa puglfled by prep. HPLC.
The desired fractions oncentr at ed
in vacuo. The reS|due i ssol and
pol ymer bound F

H,N" N

7

1—(4-(2—Aminopyridin-4-yloxy)—2-ﬂuorophenyl)—3-(2-(4-flu0rophenyl)acetyl)urea,

trifluoroacetic acid salt
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di ethyl ene triamne (50 ng) was added to renove
trifluoroacetic acid. After filtration and

w@oemwsamssati on, the resi due was converted to aPCT/US2005/014120

hydrochl oride salt by the addition of 1IN HO (0.5 nl)
and |yophilized to give |-(4- ((2 (3-

Py Fibse by St AR bR it daddy ) TeL LY ) S TT
@gg@c h Fg Iy s@ﬁlt{oﬁ é’g g%mg&@%ﬂdr%&)ml (Nlﬁ(kﬁﬁbdt)l)roduﬁszlnc 252 mg,
1.0 ¢engl) 2 WBEK @ Ormmwmdd@ﬁ p-egropidohypidei (@l e 30ymprol)

ydr ox
QLE{&E& H%‘b) EH% ﬁ%ﬁ‘}lgl%‘?;gf‘%‘%?d aé( 2&9“3% n ﬁ\)mlcrowave oven. After
c%o [% 8@% Oth@RYIGiH Wadaithibd RIGERXY itehb Yo b ik eattdadtbwith
Prepared in a manner simlar to that which
E‘&)égclew 4@ a1l.)i TheStomybiBeddrgiiatgyers e washed with brine, dried over
Mgﬁ@e? zgggsig glagg %I&?flto%sgntga%og 1ﬁ1 mgmdue was purlﬁedvi% flash
di
ot B0l p s ey b gt
&dwtmm&i)gﬂ (ANeBa- Bﬂubmphe@xtyyplcohnmde (50% pure, HPLC-UV

4-((2-chloropyridin-iV-oxid ) (hyd hyl
Hesips VSRR 088837 08-S Bared 1n & manner si i | ar

L@?ggﬁt y’ﬁwn Sutch &ep g- iR8d_ 1 BuslopReroxfpidoraaRi, 8¥tained from
?fe(/{o%s &b ek qrpm(s @ rﬁ}zgand DO droox n)Lirsteheyadded é Ny Na&Hbgm@mL)

was converted to tot- buty
and (fﬂn@hylme@whlomdﬂ( 5 3l denmol)yaf )’C(ql?g/ st e polution

grgg rs%% Ccf fogggxa aéx(a "%ﬁlﬁq&%ﬁtd{%&& t A\ t é%mc ldyelzwas washed
i (R 3nd ALiBRHRYIMBESOR) RftePit@atidm Blicbc}d’nlcehtmm;n 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(ESTY): m/z 332.18 (M + H)".

'

B) N-(4-(2-Amin0pyridin-4-yloxy)-2-fluorophenyl)pivalamide

[00358] Prepared in a manner similar to that which is described in Step A of
Example 91. 4-(3-Fluoro-4-pivalamidophenoxy)picolinamide (1 10 mg, 0.33 mmol)
in acetonitrile (4 mL) was converted to N-(4-(2-aminopyridin-4-yloxy)-2-
fluorophenyl)pivalamide (70 mg, 70% yield). MS(ESI'): m/z 304.21 (M + H)".
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20

yl') Chydroxy) met hyl ) phenyl car banat e [00334] Prepared in
a manner simlar to that which is described in Step D

wWo@RooEA ISPt e 87. rt-Butyl PCT/US2005/014120

4- ((2-chloropyridin-iV-oxide-4-yl) (hydroxy)nethyl)
phenyl carbamate (36 ng, 0.1 rmol) was converted to t
-t-butyl 4-((2-(3-

(di nmet hyl am no) pr opyl anmp) pyrl [) (hydr oxy) net hyl
phenyl carbamate (16 ng, 40% i I){21‘\/[5( ESI +) : y?ﬂz a
401.38 (M + H+. D

(4- Am nophenyl ) (2- ( 3- (di methyl am no) pr opyl am no) pyri di
n-4- yl)methanol [00335] Toia solution of t rt-butyl
4- ((2-(3-(di net hyl am no) pfopyl am no) pyri dm

4-yl) (hydroxy) net hyl &g{;@ rbamate (16 ng, 0.04
mml) in 1nL of DCM ed Et3SiH (0.1 mL)/ TFA in

G i SRR 1,17 52 1
P‘o?sﬁsl H 8616ti6n 8f Ni(4.qb- aiEfﬁébpyﬂdﬁﬁMy(ok@W -fiverephedylinl valamide
he m xture was stirred for 2 The so
ooy el ol dinGeByesanied Sry ot Naick Hhe grigure was
r agt
R R ARG 08 R PrEbl P S e o repoved

gegi%c%i rg%h&aﬁﬁﬂ thé GosRiudBvas @ﬂ%ﬁw BY S9lid ii(aEiSbn-jWaters Qasis ®MCX

Extfabtioh Zar(t@dg%‘tmgwn $tAranino-prisyerhenmsppydipZrmine (27 mg,

SRR oy P (81 voroohenyl) et

V\,hl ch is described in Step F of Exanple 87.

4- Avmophenyl - (2- (13- (di net hyl ami no) pr opgl amm no) pyri di n-
4}) vyl 1A@t@ahmingpyrdling:ylox02-firerophga¥)8odvér t ed to

(2-

( di ne&“\?r‘éﬁl?%})ﬂf;%p?% friffugro pegtic 2pd f%“( hydr oxy) met hy
d@%ﬁfyl regal(aa 1 4 mahhQi0Ra0 Yhat agedhyis deseided in Step F of

|st roacetic acid (6.1 ng, 43%yield). 1H NMR
Example 87. 4-(4-Amino-3- fluorophenoxy)pyridin-2-amine (2 mg, 0.095 mmol) in
THF (2.0 mL) was converted to 1-(4-(2-aminopyridin-4-yloxy)-2- -fluorophenyl)-3-(2-
(4-fluorophenyl)acetyljurea trifluoroacetic acid (23 mg, 47% yield) after prep. HPLC
purification. 'H1 NMR (DMSO-djs) & 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(BSI"): m/z 399.12 (M + H)*.

Example 97
F
H H
0 © 0 F
X
P
H,N™ N

1-(4-(2-Amin0pyridin—4-yloxy)—2,3-diﬂuorophenyl)-3-(2-(4-

fluorophenyl)acetyl)urea, trifluoroacetic acid salt
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(Ch30D) d 7.82 (d, IH, J 6.4 Hz), 7.50 (m 2H), 7.36

(m 4H), 7.07 (m 3H), 6.75 (m IH), 5.68 (s, IH,
W@200%/1(m67 2H) , 3. 21-3.49 ( 4H), 2.90 (s, 6H)PCRUSB05/014120

(m 2H); MS(ESI+) : nmiz 480.31 (M+ H+. Exanple 89

| -(4-((2-Am nopyridin-4-yl)nmethyl)-3-fluorophenyl)-3-(

2-(4- fluorophenyl)acetyl)urea, trifluoroacetic acid

salt NHBoc A) terf-Butyl

4-((2-(allyl am no) pyri di n-i VFoxi de-4-yl ) (hydroxy) met! i
yl')-3- fluorophenyl carbarat e[ 00%37] To a solution of
tl??hyg 4- (§2 chl or opyri di oxi de- 4-

y ydr oxy) met hyl ) - 3-f | ug nyl carbamate (Step C of
Exanpl e 87, 500 ng, 1.36%mol) in EtOH (14 nl) was

ded,: g 13.6 I Th
gat e‘é%@%(@éﬁ%ﬁo | gfr’??l Afte?TrEOZJI in ed(r)nv\;f utr (ra]ewas
aﬁnt hT\mSS(ﬂﬁﬂmn/ﬁdl ,2Adriflhenoebhiftwbenzsse Ldirifchebﬁ.%g, 84.7
m?qimcm{g,t%m%@gé; We@g:ﬁg S RocBh 1 89 W Ry R 2B alconol
?% § %L?L $$'0' Qﬂngﬁ] rdgﬂélgn %&?O%Tﬁﬁ%hﬁ hE’cdﬂl@%é’a)cﬂBﬁ Mixture
eny

uor op amat e % yield
Wt BSh adddd Hy® 71 (EBIﬁLl an(ﬂtile-so]ld)wn WNHBQI’I aBj °Ce§wt3mmhty The

4-((2-(al lyl

Pieé}t(w‘@i(@a’éﬁ%h%g% no) r | dl rae W%ﬂ& glé(glr,tg )é;}/\)er? Igl)%]ér)ﬁ ﬁ)i fwo isomers

M (% t)\ﬁg ? do§0 gqﬁﬁ:(gﬁeﬁfé}le'aﬂd@t(%@nal&fy) 3,4-difluoro-
-1ﬁ1(r8be€1§éﬂe}4haniran@)om‘)lfll]dl n-i V- oxi de- 4- yI ) ( hydr oxy) net hy

[ )-3- fluorophenyl car bamat 440
§oN3ed} t ebo a @cr)let1¢1¥pf BUQWPHEYA§¥Y(S@ 3 der%lOI'O-‘]- mtrc%rm nzgne ¥aa 2-

DB b @0TBE Btk 1 HOACERZNAL
((@%Z%lﬁﬁgtg (d m&é@yl e%cg? V%g? g Oﬁlr‘HZ 37?‘@0; )
G MddH (100.0 mL) was added 10% Pd/C (1.0 g). The suspension was stirred
under H, atmosphere for 12 h. The suspension was then filtered and concentrated in
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)".

T
Fjj N TH<
o O
0
P
H,NT N
B) N—(4—(2-Aminopyridin-4-yloxy)-2,3-diﬂuorophenyl)pivalamide
[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/z 266.13 (M + H)".
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NHBoc C)
(2- (AUyl am no) pyri di n-4-yl) (4-(to”-butoxycarbonyl)-2-
wo bwsnopbenyl ) net hyl acetate [00339] To a sol up¢DOSWH5/014120
r -butyl 4-((2-(allylam no)pyridm 4-
yl') (hydr oxy) net hyl ) - 3-f | uor ophenyl car bamat e (400 ng,

in THE (1 . : o
dpdedlr Shpetie e aie PRl R W is desqribed p Stepya of
E&aﬁ%ﬁ@ Y6 AR HRAE b h%&aﬁ%@ﬁ—&iﬂﬁ@rd@ber&x@)pimim)mﬂd‘ﬂand 4-(6-
Ac20 (0.29 nL, 3.0 nmmol). The mixture was stirred
amiep+i, tiflveraphenery)pieclinamide (308rmgd - Fommplhwasyganyprted to a

cooling . d .ot h | t.
R s S T
DAIGRRIUERRRi linBhrike @0U k) M ST 09 AE30 28 (DR HY.
exane to give (2-(allylam no)pyridi n-4-yl.%(4,-( tr
[,?336532 y/ d’ae_zﬂmraaggﬂh)a-rﬁarﬁie? ?noﬁn emipad yhichys deserbed i@ Stagpd of
, %yle . i~ z 416, 33 . - ) :
kgl by RN 2L A0 PR SRS bsabR piglipappide and 4
{Qgﬁzﬁfﬁgﬁf-aﬁw l18b1Enb PP AR inAn R (400 M13) fas reacted with
-(allylam no) pyridin-4-yl)(4-(fer
bis@ﬂgﬁ%@?ﬁwn#g?fbiyﬂobeﬁzeﬁd t?@wdgéwl-)amqpyrid&wm@-@éso
M . In a.mx . 1. i
%ommwwﬁmﬁwé% o a0 uls o1 eoncitpaty pler.
t : 3C (80 :
m%ﬁfp&%%ﬁé%llg??%mgg?gg%ﬁ%ﬁ?r em)\(/e t Lrg, sgl Sgnt
and the residue was purified by flash chromatography
on SiO, followed by prepari tveF HPLC purification, to
gi ve (2-am nopyridin-4-yl)(4-( 7 -butoxycarbonyi) -
2-f1 uor ophenyl ) met hyl acet af' NHaor oacetic acid
)

salt (185 ngy, 42%yield). M mz 376.26 (M +
H +. E) -Butyl

4- ((2- amopyri di n-4-yl ) et hyl ) - 3-f1 uor ophenyl car banat e
[ 00341] To a sol ution of | @i nopyridm4-yl) (4-( e7-
- but oxycar bonyl ) - 2- Z

HoN N
(8)) 4—(4-Amino-2,3-diﬂu0rophenoxy)pyridin-Z-amine
[00366] Prepared in a manner similar to that which is described in Step C of
Example 96. N—(4-(2-Aminopyridin—4-yloxy)—2,3-diﬂuorophenyl)pivalamide,
trifluoroacetic acid salt (120 mg, 0.27 mmol) was converted to 4-(4-amino-2,3-
difluorophenoxy)pyridin-2-amine (52 mg, 81% yield). MS(EST"): m/z 238.11 (M +

H)".

D) 1-(4-(2—Aminopyridin-4-yloxy)—2,3-diﬂuorophenyl)—S-(Z-(4-
fluorophenyl)acetyl)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-diﬂuorophenoxy)pyridin—Z-amine (24 mg, 0.10 mmol)

in THF (3.0 mL) was converted to 1-(4-(2-aminopyridin-4-yloxy)-2,3-

difluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea, trifluoroacetic acid (21 mg, 40%

yield). "HNMR (DMSO-dy) & 11.27 (s, 1H), 10.84 (s, 1H), 8.02 (m, 1H), 7.96 (d, 1H,
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fl uorophenyl ) nmet hyl acetate as a TFA salt (180 ng,
0.37 mol) in MeOH (10 nL) was added 10% Pd/ C (90 ny).

wab@ssauspensi on was stirred under H2 at nospherBCT/082005/014120

h. The catal yst was renoved and the filtrate was
concentrated in vacuo. The residue was then purified

fi g&@%?ﬂgg@f%g@{x‘éﬁﬁ? 7 % St 698 @ 110 38R, =

J 7T 3-H} uor ophenyl car banmat
e g B e T Rl St

318.24 (M+ H+.F

4- (4- Am no- 2-f | uor obenzyl ridiga- 2- anme [ 00342] To a
solution of t rt-butyl BRhpR'9R

4- ((2-am nopyridi n-4-yl)nethyl) - 3-
fl uorophenyl carbamate as a TF
in DCM (4.0 niL) was agdded
was stirred at roomtenpé
sol vent was renoved in ¥8
4- (4- am no- 2-f | uor oben yI)pyrl dm 2-am
bis-trifluoroacetic (70 mg, 93%yield). MS(ESI+):

mz 218.12 (M + H) +.

| - (4-((2- Am nopyrH.8in= y(yl)rrethyl) 3-fl uorophenyl)-3-(
2-(4- fluorophenyl)acetyl)urea, trifluoroacetic acid
yak4-(1-00a3pyRdapdiybiky)-3- “finarephenylsi henayl-3-methyd 1 H-pyrazole-

whi ch d b Ste
4|(jr Alm'sno?;?” ug?ﬁﬁafﬁépgﬂ?hyﬁlfm(ﬁﬂf Flaézas 2 TFA

salt (19 ng, 0.042 mmol) was converted to

| -(4-((2-am nopyridin-4-yl)nethyl)-3-fluorophenyl) - 3-

(2-(4-fluorophenyl)acetyl)ureg, trifluoroacetic acid

salt (19 ng, 88%yield). 1H (DMSO- ) d 10.94 (s,

IH), 10.47 (s, IH), 7.H@ '\? 750(d IH J =

11.5 Hz)5 7.10-7.26 (m 10 6. 65 (d,

IH, J 6.5 Hz), 6.55 (s, I(P-I) 3.8 2H) 3.65 (s,

2H); MS(ESr+): mlz 397.26 (M + H)+ Exanple 90

L) 4- (12Béii=hfyb-§fiﬁ¥ﬂh9¥uﬂdpﬁ~aﬂol¥l30wboﬁy1m@d ophenyl ) -3-(2
4- fluorophenyl )acetyl)urea

49‘(3‘68]\m Tio-azokitibon 06 ybﬂ?@h@i%%%m difzggoglioride (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

(73 nmg, 0.17 nmol)
2 and t he

concentrated in vacuo. The residue was dissolved in 1 N NaOH (10 mL). The
solution was heated at 60 °C for 1 h. 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
MgSO,. It was filtered and concentrated to give 1-benzyl-5-methyl-1H-pyrazole-3-
carboxylic acid (1.0 g, 92% yield). MS(ESI): m/z 217.12 (M + H)'.

B) N-(4-(2-Aminopyridin-4-yloxy)-3-ﬂu0rophenyl)—1-benzyl—5-methyl—1H—
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-

- 200 -



10

15

20

25

[00344] To a sol ution of 4-am no-2-chl oropheno
(Aldrich, 430 ng, 3.0 nmmol ) in DW (2.0 nL) at room
W emwper@ssure was added KO -Bu (352 ng, 3.2 mMmoPQT/UI1065/014120
m xture was allowed to stir at Hmmtamaaunefm 1
h. To the solution were then added

q%ﬂg:or}](ljf?%a 4) | nmfl F@é‘éﬁm %glag%% 6&?11 ﬂ’lat[]gV Ch gscr]gbed in
9 egf%kﬁﬁl {0 il WEew-©@ ﬁ‘&%ﬁ?@gﬁ glé)g@%sﬂl&ﬂ%‘k%n

[uted wth 100 nL of Et O H20O he
ehgdrd-metgl-&H-pyaszobe pardiosamatedydeshlogidei t gy 200 yigidyafter

kit SR B A LT e g
5 0 0 0, DR ST S e

ArAAZaTI(Wo+ ZHThI or ophenoxy) pi col i nam de (320 ng, 40%
yield). MS(ESI+) : mz 264.12 /| 266.07 (M+ H+. B)
| - (4-(2- Carbanoyl pyri di n-4-yl oxy) - 3- chl orophenyl ) - 3- (2

- (4- fluorophenyl)acetyl) 345] Prepared in a
manner simlar to that V\hliﬂiﬁﬁ?skggescrl bed in Step F of

Exanpl e 87. 4-(4-Am no- 2 chWbrophenoxy)plcoI|nan1de

(79 mg, 0.30 mmol ) i é nverted to
| - (4-(2-carbanoyl ryr|n oxy - 3- rophenyl ) -
3-(2-(4- quorophenyIm.c- )urea 65 B% yi el d).

1H NMR (DMBO-A) d 11J05 (s, | 10. 58 | 8. 52
(d, IH J = 4.5 HZJ)@B (s, H?H), 7.98(?3, |H)H), 7.70

(s,IH 5 7.55 (m 7.39 (m 3H), 7.27 IH),
7.16 (m 3H) 3.°#N(sN2nH); I\/B(ESITg Comz SfTS.l;D(M+

H +. Exanpl e 91
I (4- (2 Egp e L amnoprRdin A oS- .
T uor opheny! ) mrybhéﬁﬁﬁweﬂﬁﬁﬂﬂﬂCliykl%dlﬂendakztlt [0346]

To a solution of 1-(4-(2-carbanoyl pyridin-4-yl ox
-chl or ophenyl )-3 -(2- ey d V)

\/OE]AS&@

A) Ethyl 2-(4-fluorobenzylthio)acetate

[00370] To a solution of ethyl 2-mercaptoacetate (Aldrich, 1.0 mL, 9.1 mmol) in
acetonitrile (10.0 mL) were added K,CO3 (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-fluorobenzylthio)acetate (1.89 g,91%
yield). MS(ESI"): m/z 251.08 (M + H)".

0
T
F

B) Ethyl 2-(4-fluorobenzylsulfinyl)acetate
[00371] To asolution of ethyl 2-(4-fluorobenzylthio)acetate (1.89 g, 8.29 mmol) in
DCM (20.0 mL) at -40 °C was added a solution of m-CPBA (77%, 1.86 g, 8.29 mmol)
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(4-fluorophenyl)acetyl)urea (Exanple 90, 27 ng, 0.06
mml) in DMF (1.0 nL) were added H20 (2.2 ng, 0.12
worewb)178pyri di ne (0.04 nL) and PCT/US2005/014120
bi s(trifluoroacetoxy)iodobenzene (Al drich, 39 ng, 0.09
mol ) at room tenperature. The solution was allowed to

e R
t%?x%\é%t&rg ggixﬁléh’c.( thd ST@BnNQRYthes ferdhed with polymer bound

_ -chl orophenyl ) -3-(2-(4-fl uorophenyl )acetyl)ure
diethybhe tidmink disfi¢rflitration deoppesitfiony theresidusdves palisd by

oL e B T, i M AR eyt o
%%%%g’léé&% 6\'4%'in%sﬁ): 3= 409 (M +597. 30 (m 2H)5 7.11 (m

I'H 5 6.00 (s, 1TH) 3.70 (s52H); MS(ESI +
. mz 415.16 (M + H)+. Exanple 92 ( K ( :
| - (4-(2- Am nopyri di n-4-yl oxy) - 2- chl or ophenyl ) - 3- (2- (4-
fl uorophenyl )acetyl) J? S
| - (4- (2- Car banmoyl pyri di iy 4- ¥ ox - chl orophenyl )-3-(2
-(4- fluorophenyl)acetyl)urea [0 4A7F Prepared in a
manner, siql a

to.t ich i - .
B gl A AR o B o co ot ac
‘ pﬁ%ZEE ’2_"90 &EOIHH&} 3 dify1 DM fidorObey suidiay havRiLes (166D £,06.55

car banoyl pyridm 4-yl - 2- chl h l) -
k) TP 0.0 ooyl B 30.0mga st | KA HUPAP mmoD
i"htg ?r&ﬁ rq?]}e/q.sH%l?q%dpa%;éJﬁ %e%ﬂe%&'ne%x( EI?I +Aftér 18 Vaﬂ%%'o}gén{c
| - - ( - i i di.n- . 2. . .
FAERTRET PR gt g g b i i
?W?E%f g nt]LrbaF wild !eﬁhadtjd wliih EtOBed3 ko0 Examdghgcambined

- (2- ano ridin-4- - 2- -3-(2-
Srganisoleyves i)egég@r)hflgﬁQegTﬁe_){%c?lwéo,nc%;%tixgﬁﬁﬁ%éldi)aﬂg’ &éegtrated
T L), g}’\\ll%i-@QﬂlYoqnge%gylts&ﬁhyl()zfﬁe(ig 28d1(DOBY BEHoRidtd). MS(ESIY):
m/z 217.05 (M + H)".

D) 2-(4—Flu0robenzylsulﬁnyl)-N—(4-(2-aminopyridin—4-yloxy)-3-
fluorophenyl)acetamide, hydrochloride salt
[00373] 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%
yield). "H NMR (DMSO-dy) & 10.94 (s, 1H), 7.97 (d, 1H, J=7.5 Hz), 7.85 (m, 3H),
7.39-7.45 (m, 4H), 7.23 (t, 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,J=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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yl oxy) - 2-chl or ophenyl ) - 3- (2- (4-fl uor ophenyl ) acetyl)ure
a (10 nmy555%yield). 1H NVR (DVSO-*) d 13.47 (s,ylzﬂ,

wda 102617867 I H), 11.08 (s, IH) 8.37 (d, IH J 8P&I/H&)005/014120

7.95 (d, IH J = 7.5 Hz), 7.88 (s, 2H), 7.62 (s, IH),
7.35 (m 3H)5 7.17 (m 2H), 6.64 (d, I|H5] = 7.5 Hz),

6.13 (s, | 3.76 _
417. 1(7 (M T)H)J, Exglfrpl e’_%gan'\a/sfeﬁ%'o*) : mz 415.18 /

| - (4-(2-Carbanoyl pyri di n- 4- ony) 3- mathyl phenyl)-3~(2

-(4- fluorophenyl)ac-
4- (4- Am no- nethylphe | oI' 00349]
Prepared in a manneropsi that c Fis

described in Step A o¢f Exanple 90.

4- Am no- 2- net hyl pheholyy (246 ng, 2.0 nmmol) was
converted to 4- 4- nho- 2- met hyl phenoxy) pi col mam de
(230 ng, 47% yitddNd) . NVS(ESI+): nt z 244 15 (M+ H+. B

B

manner si m | a9, ﬁk%tylwtsﬁldéh @fdehidiedk dalk Step F of
Exanpl e 87. 4- F% no- )2 net hyI phenoxy) pi col i nam de

(48 mg, 0.2 mmol) in DV (1 0 mL) was converted to

| - (4-(2-carbanoyl pyri di onxy) 3 nethylphen 1)-3-(2
- (4fIuorophenyl)ac\e{/ycﬁ1 r 8 (3 1%y|elé)1H(
NVR (DMBO-<4) d 10.92 (s, H)olo (s, |H, 8 44 (d,

J = 5.5 H), 8.06 (s, IH) (sFIH, 7.50 (s,

IH J
| H) 7. 4

bézﬂl@?wweﬁﬂ?s“lé’%’ém}(%m? o (2d02| (H s, J3E|jo ).
f@ %ﬁf ) 'Td% Lidech 3f7etﬁ}M2"(l4fﬁu‘br@é@ﬁ?llsﬁﬁﬁﬁl)acetate (370 me. 1.52

2- Am nopyri di n-4 - 3- net henyl ) - 3- (4
frinbksdy mﬂD@M/(S) (hmﬁ) yap lad@@l m-i@Hj,}}b 6W(yg,r4?/5@éng, ") mmol§ The mixture

was stirred at room temperature for 2 h and was then quenched with 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% yield).
MS(EST: m/z 283.10 (M + H)".

HO
o O g\©\F

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):
m/z 255.05 (M + H)".

(8} 2-(4-Fluorobenzylsulfonyl)-N-(4-(2—aminopyridin-4-yloxy)-3-
fluorophenyl)acetamide, hydrochloride salt

[00376] 4-(4-Amino-2-fluorophenoxy)pyridin-2-amine dihydrochloride (50 mg,

0.17 mmol) was coupled with 2-(4-fluorobenzylsulfonyl)acetic acid (33 mg, 0.14
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[00351] Prepared in a manner simlar to that which is
described in Step A of Exanple 91.

wa2qodA(BeTCar banoyl pyri di n- 4-yl oxy) - 3- met hyl phePgT/USB0%/@14120

-(4- fluorophenyl)acetyl)urea (27 ng, 0.06 mmol) in
DNF (1 0 m) was converted to |- (4-

e Rl SRRt e
gz? }fg«gr()géﬁz?fsui’fgl 0) JS%@'(—(%%&?&&)@HIF&ILZLS}M@ qup'l@nygacetarmde

sidbechTorflletsal} (307mg A% yiedd) THANBR @Mg@l-%) SA329 (@;ﬂé) 11.15

QQH): Toraasiigs 79 8o, (5094 b AppT 0 (Rl gy iy - 85

0L %#j) | Hz), 4.69 (s, 2H), 4.27 (s, 2
szﬁég’%r#ﬁ’op%’ hg%ﬁ?%)‘}e:‘@(@t r |)fl uogomet) hyl ) EJ eIr:I))/
MIS(BSIC R 7t/4434.1 iQviopH¥hy| ) acet yl ) urea, hydrochl ori de
saltA) 4-Am no-3-(trifluoronethyl)phenol [00352] A
solution of 4- nltro 3 (trlfluoronethyl)pheno

(Al drich, 414 ngy, mm_ of MeOH was added
10% Pd/ C (1 COnyg) . The suspen on was stirred under H2
at nosphere for 12 h and it ma filtered and
concentrated in vacug to m
4amn03(tr|fluoro P 95% yi el d),
whi ch was suffi ci ently 0 u5@ | next st ep.
MS(ESI+) : mz 178.0 + FD+ B)

4- (4- Ami no- 3- (trlfl rrethyl)phenoxy)pl col i nam de
[00353] Prepared i nner simlar to that which is

described in St ﬁﬁ\' Exanpl e 90.
4- A no- 3- (trif oromsthyl)phenol (177 nmy, 1.0 mol)

W?M('z {AniRopdides yRiXg)-8LilesopRenyl)-1-(4-fluorophenyl)-2-oxo-1,2-
-am no- 3- (tr| fl uorometh | ) phenoxy) pi col.i nam de

(180 ny, 6Mdihydwipyyidingrsrhoxanife, lggocddoyide saly + ¢
| - (4-(2-Carbanoyl pyridi n-4-yl oxy)-2-(trifluoronethyl)p
henyl )-3-(2-(4- fluorophenyl)acetyl)urea

A

I

N
HaCO,C \©\
0
F

A) Methyl 1-(4—flu0rophenyl)—2-0x0-1,Z-dihydropyridine-S-carboxylate
[00377] To a solution of methyl 2-oxo-2H-pyran-3 -carboxylate (Aldrich, 2.31 g, 15
mmol) in THF (40 mL) and DMF (10 mL) at 1t was added 4-fluoroaniline (1.67 g, 15
mmol), and the reaction mixture was stirred for 2.5 h. Solid precipitation was
observed. To the 4-fluoroaniline adduct intermediate formed via Michael addition
obtained i situ was added EDCLHCI (3.85 g, 20 mmol) and DMAP (120 mg) at rt.
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 in vacuo to obtain a semi-solid material (~4.4 g).
To this crude product were added ether (100 mL) and methanol (15 mL), stirred, and
the solid was filtered to obtain the undesired solid product (870 mg). The filtrate
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[00354] Prepared in a manner simlar to that whi [
described in Step F of Exanple 87. eh ts

wa2@odAMssno- 3- (tri fl uor omet hyl ) phenoxy) pi [ i
_ pi col i nexri/us2003014120
ng, 0.1 mmol) in DMF (1.0 nL) was converted to ‘

|- (4-(2- CarbanDyIpyridin 4-yl oxy)-2-(trifluoronethyl)
sg“;ﬁa%rg%vaﬁ il AR SR 58 5

O/S)AW]%%h ?J& B?’%ngmhté’ﬁ‘s? hg?é&)neit- diéyr Wfthmﬁrfmnmuwhﬁpdrtmﬂﬂy
NMR:’(DMB@&&)&BQ‘BI(&? wbyJtha,e &zaf £ 0031?15% 54, ﬂa%ﬁéa

85054 %gibg?%@ A K 635 B e 8
7 or o
SR gy S ophenyecel e (20 . 0055

(4-(2-am nopyridin-4-yloxy)-2-(trifluoroneth

yl ) phenyl
-3-(2-84-_f|uorophenyl)acet | )urea hydrochloriég (1% )
ng, 56%yield) after prepj| LC purification. 1HNWR

(DVBO-4) d 13.40 (s, | 28 ks, |
IH), 8.25 (d, IH, JHHé (d,FDiH,lojgg.(()SLt)
7.88 (s, 2H), 7.72 (d, IH Q = 2&Y), 7.65 (m IH).

7.35 (m 2H), 7.19 (m 2H), 666(d IH J =2.5 Hz
@ 75 1-&4-FRidropRéayBS-oxo-1, rdihyddepyridineScarhaoxylicasithi e

[00378] ( 2 Anmiorioisypi ety 4 - @r%&?ﬁ?ﬂfﬁnﬂ)'&a‘?’%h%hdyli‘%d?%ﬂy(‘élf‘ﬁ-'

fl.uor Yih SR
e L
W Qirtdlad i fond af Té-tfﬂéfteﬁdi(ﬁr rhimuneoqzﬂmlddm ¢Os mL} slowly

Products Inc., 252

withl sirrihg i rtom@jbt.h@ @rchgﬁq{egéoggof@s l%ter %h%q %m"\% ount
\(B{gtgi? @53;&,%6 The '&%55 I gﬁg gd @t gﬁ}%@ a@@lé\ﬂ s@hd The

e soOl ution was
glnl W Q¥ @aﬁo@c@ﬁdtddhﬁ vaakmtT}mTemdue ong m@@de@twwr (50
c (3 x 40 nL). The conbi ned_ organi a e
WA bﬁﬂiwwshdd with B At e d3@udy. The ET0OAc ?ayersy were dr1e over
MgSO; and concentrated in vacuo. The residue was triturated with a small amount of
ether to obtain the 2™ crop of product (195mg, total 2.30 g, 82 %). ' NMR (DMSO-
ds) & 8.47 (dd, 1H,J=17.2, 2.2 Hz), 8.19 (dd, 1H,J=6.6, 1.7 Hz), 7.62-7.60 (m, 2H),

742 (t, 2H, J= 8.8 Hz), 6.78 (t, 1H, J=7.1 Hz); MS(EST") m/z 234.2 (M +H)".

(8} N—(4-(2-Aminopyridin—4-yloxy)-3-ﬂuorophenyl)—1-(4-ﬂu0r0phenyl)—2-0xo—
1,2-dihydropyridine-3-carboxamide, hydrochloride salt
[00379] 4—(4-Amino-2-ﬂuorophenoxy)pyridin—Z—amine (Compound B of Example
24, 58 mg, 0.20 mmol) was coupled with 1-(4-fluorophenyl)-2-oxo0-1,2-
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)-1-(4-fluorophenyl)-2-oxo-1 .2-dihydropyridine-3-carboxamide,
hydrochloride salt (22 mg, 23% yield). "H NMR (DMSO-ds) 5 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,J=10.0 Hz),
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MySO4. After filtration and concentration, the residue
was purified by flash chromatography on Si Q2 el uting

wWowak/101880% MeOH in DCMto give a fracti on cone@i/nk1eg5/014120

10

15

20

4- (4- am no- 3-fl uorophenoxy) pi col i nam de (50% pur e,
HPLC- UV detection). MS(ESI+): mz 248.12 (M + H)+.

R LIS e AN o

=%§ %%I?Mi@ﬂﬁ& @4 my) and DCM(lO O m.) were

adde mL) and trinmethylacetyl chloride
(0.25 rrL 2 mml) at room tenperature. The sol ution
was stirred for 2 h and stgﬁ extracted with Et QAc.
The organic layer was waShal brine and dried over
MySO4. After filtration and, concentyatOon, the residue
was purified by flasp chro ography, Si 2 eluting
with 0% 100% Et CAc i n-Yféxgyfie Jo grve [ N2

4- (3-fl uoro-4-pi val am dgophleno®y) pdc
17% yield for two st ps) VB( ESI +)
H+ B) A

(4- (2- Ami nopyri di n-@- y oxy) - 2- f | uor ophenyl ) pi val am de
[ 00358] Prepar gql \ fg”manner simlar to that which is

descri bed in St ezp A of Exanple 91.
§7WL’(‘Qt&m4n@nMabmpﬂm;ﬂanpb)wﬁmatammugd(mgfylw)-3-

in acetonitrile }H\iva gon tedto
|v- (4- (2- ani ribpgmphewl)mglpewjdez ydrochloride sa
fluororhenyl)rivalamde (70 ng, 70%yield). MS(ESI +)
mz 304.21 (M + H)+.C
4- (4- Am no- 3-fl uor ophenoxy) pyr||-d| n- 2- a('t)ni ne [00359] A

sol ution of

N-(4-(2-am nopyridi n-4- uo ophenyl ) pi val am d
e (70 ng, 0.23 mmol) inQ was added 2 nL
of 6 N HC. The m xturewas then heated at reflux for
48 h. After cooling dogn,Nthe sol vent was renoved
under reduced presRur the residue was purified by
solid extracti one?V\a er & Casi s(r)MCX extraction
cartridge) to give O

y%)el d%rtql{}&-égzﬁar @ﬁﬂy 1@*&}:%}1@}3@35;@@0)@_4%

oxopropanoate
[00380] To a solution of 4-(4-amino-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

fpam de (110 ng,
z 332.18 (M +

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,O and brine and then dried over MgSOa.
After filtration and concentration, the residue was triturated with DCM and filtered to
give ethyl 3-(4-(2-carbamoylpyridin-4-yloxy)-3 -fluorophenylamino)-3-oxopropanoate
(900 mg, 62% yield). MS(ESI") m/z 362.28 (M + H)".
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D)
I -(4-(2-Am nopyri di n-4-yl oxy)-2-fluorophenyl)-3-(2-(4-

w0 bwsnopbenyl ) acetyl )urea, trifluoroacetic aciPCHEE1005/014120
[ 00360] Prepared in a manner simlar to that which is
described in Step F of Exanple 87.
4- (4- Ammo- 3-f | uor ophenoxy) pyrl,l_ldl n-2-am ne (28 ny,

0.095 mml) in THF (2.6 N exted to
) - s2\[1/1‘wa[1i\%§rophenyl) 3-(2-

| - (4-(2-am nopyridin-4-y]

(4-f1 uor ophenyl ) acet yl gar tri®l ut oacetic acid (23
nyg, 47%yield) after pfep. HPLC purification. 1HNWVR
(DMSO-") d 11.20 (s, . 10.77 (s, IH), 8.23 (m IH,
7.94 (d, IH, J = 6.5]Hz)} 7.70 (s, 2H), 7.45 (m IH),
7.35 (m 2H), 7.N(MN3H), 6.64 (d, IH J = 2.5 Hz),
6.1 1 (s, IH, 3.75 (s, 2H); §ESf) n123991§(M+
B) +. ]Bhghﬁ-l(4;-(Bﬁmmopyrldm-4-yloxy)- ~fluorophenylamino)-

| - (4-(2- Am nopyri di n-4-yl oxy) -2, 3-di fl uorophenyl )-3-(2

- (4- 9’4"@6?1&%?@ | )acetyl)urea, trifluoroacetic acid

) g LeRNERONhiER 03&idribkd ia Step A of

@@#éﬁl é??}é%qggs trﬁilﬁglro 4- nltrobenzenwg (irl ch
Hn(le o1 SEHF Bagbi()-cimbabbF pyadingt-soxy nrfaormeey ke 3-

L L A L CAL A

3ok oA arl(710nt, 86% yield).
%Sb méﬁgﬁgg;ﬂa&n Hﬁ@?%@gﬁﬁlghgb %ﬁg)g?20|pltate
mEsﬁh;m/z:oMm@\éethd washed with H O to give a
m xture of two isoners (22.4 g)
[1-(benzyl oxy) -2, 3-difluoro-4-nitrobenzene and

2- (benzyl oxy) - 3, 4-di f | uoro- 1 n4|trobenzene inaratio

of 1:1]. [00362] To a sb
[l1-(benzyl oxy) -2, 3- d|fluo |t obenzene and 2-
(benzyloxy)-3,4-dif|uorg enZene] (22.4 g,

84.5 mmol) in EtOAc (20.J0 rTL) and MeOH (100.0 nL) was
)E E

added 10% Pd/C (1.0 g)g e suspension was stirred
under H2 at nosphere f h. The suspensi on was then
filtered and concehtNatél in

O 3-(4-(2-Aminopyridin-4-yloxy)—3-ﬂuorophenylamino)—S-oxopropanoic
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 ~fluorophenylamino)-3-

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)-N-(2-Amino-2-oxo-1-phenylethyl)-N"-(4-(2-aminopyridin-4-yloxy)-3-
fluorophenyl)malonamide, hydrochloride salt

[00383] 3-(4-(2-Aminopyridin—4-yloxy)—3-ﬂuorophenylamino)—3—oxopropanoic

acid (30 mg, 0.10 mmol) was coupled with (S)-2-amino-2-phenylacetamide

hydrochloride (Acros, 28 mg, 0.15 mmol) in a manner similar to that which is

described in Step C of Example 1 to give (S)—Nl-(2-amino—2-oxo-l-phenylethyl)—Na—
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vacuo to give a mxture of two isonmers (12.6 Q)
[ 4-am no- 2, 3-di fl uorophenol and 6-

W@pi0s017B6B- di f norophenol in a ratio of 1:1]. MB{EBE2)5/014120
mz 146.00 (M + H)+. B)

- (4-(2- Am nopyri di n-4-yl oxy) - 2, 3-di f| uor ophenyl ) pi val a
003
aminpraabet 5o o e A P Ebs S R M e 25 me

b §8@ r1®}2~380H 7.96 (d,
S o R Oplopotonals am). S 250 1, 756

mmﬁev 5ek)} D72 TAN Iy HED.oF.20-7.45 (m, $H), 6.70 (] 1H) 6. 12(s S0,
(4- 2 f h i
3596 3 4558 B a4 Go B he e e B 295 0
+266. 13 (M 00364] P d
e Ry T 205 13 (1 - 1420656 o par

ar ‘to that which is described in Step
A of Exanple 96. A mi xture of
4- (4-am no-2, 3-di fl uorop enoxxﬁj col mai ni de and 4- (6-
am no- 2, 3- di f | uor ophenoxy¥ am de (300 ng, 1.13
mmol ) was converted to a m xture of 0
4- (2, 3-di fluoro-4-pi )gal am dﬂohenox;},j i g¢ol mam de and

4-(2,3-difruoro-6- ri doyfiengxy)pi coenani de (406
ng). MS(ESf): mz 350. 2 M +oH) 0 [0Q365] Prepared in
a manner simlar to Hhat”"which is d ibed in Step A

of Exanple 91. A m re of @

4- (2, 3-di fl uoro-4-g| val am dophenoxy) pi col i nam de and
4- (2,3-difl uor g- le | am dophenoxy) pi col i nani de (400
rrg) was reacted ?Nl th bis(trifluoroacetoxy)i odobenzene

Vﬁl Qf 62: @{H-F%MﬁylétWﬁWK$@hM®yrldln-4-yloxy)-3-
d|f oro eny pi val am de, trifluoroacetic acid salt
( 120 ng, 24% ﬂuafotp)lemﬂ)malopp@pde, mg@%mﬁ salt i on.

ES| + .
T ENIRS 3\%995/&3%%%&%@ el e A R T
P&Sgé&@ggﬁﬁh é §?gg£&%blesl'om i@fngt 0 10 Ehﬁhol\)lh\*as Bougsded with (R)-2-
hMiﬁ&E-(pBGlﬁﬂﬂiH&Wmddhyﬂrdsmb@dWOBaEh@n&& mgol-bpAEs]) i Rpgpner
gggl?ag@%%}{g}z {V!égz%{lg é:p%)t(lge %Cé%p ; Pe 8 glge &6 ]W—@J-ammo—z-
dLi lé§qg_e§3;91%ﬁ'$@x 3§‘y(fl é}hﬁ;\fyf@cﬁhﬂeyléﬁﬁ - uoBphenyl)@lathnamide,
hydrochlonde salt (14 mg, 30% yleld) 'H NMR (DMSO-ds) § 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
(m, 1H), 6.09 (s, 1H), 5.35 (d, 1H, J=8.0 Hz), 3.45 (d, 1H, J=15.0 Hz), 3.37 (4, 1H,
J=15.0 Hz); MS(EST") m/z 438.23 (M + H)".

Example 104
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H +. D)

[ -(4-(2-Am nopyridi n-4-yl oxy)-2,3-difl uorophenyl)-3-(2
WO gabs/1i18eor ophenyl ) acetyl )urea, trifl uoroacet i BCHUBIH05/014120

salt [00367] Prepared in a manner simlar to that

vvhi ch is described in Step F of Exanple 87.

o et o R AR R AR o fafr eRuabidoy
I - ( 4-(2- aﬁkﬁ&%}%h%m?'ﬂéﬂh&la&tﬁe, hydrochloride salt

di fl uor ophe 3-(2- | uor ophenyl’) acetyl ) urea,

[%0318%! gngMmﬂa%ﬂﬂslg Eiylwgfl) ryplaﬂnd Jamine VR PIINEO)C
apﬁ&ﬁompgggd QZ%EDEx?mp@ &2( 39 e H)O71 041 p](wr%'_cboh?ﬂ;d %\9&(@ gnethyl
%%ino%%l%g&ﬂa}eth@#@r%%&%g |(N1drrbh1j3 Pm@, i) mlﬁ@l? In 4 sranner

anpl e
o e Aioho escibod s Sep 0 Bl OpieRys) TR (-
(ll%;agn@ng}’?l)élﬂi-%j'éf @(rézb%yfil;ozrgllﬂfehylammo) bﬁé}?o?ropa‘naxmdo) 2-phenylacetate,

SRR P o gheny usesaaomsd 1,0

m fwadv @qln;l)ov 9¢gd (A, o1 zb Hz), msg 885 3FHDT ¥2 (m, BHODE.72 (4,
wer e added DI EA

S o e 1a. a5 0,5 e 55 et 433,38 (.

B ERLT i PR PTG o5t aue vae di oS0l ved i n 1N

NaOH (10 nlL). The solution was heated at 60 OC for 1
h. After cooling down, the solution was extracted with
DCM (3 x 50 nmL). The aqu@@amn%&‘lﬁ was neutralized to
pH 2.0 and then was extracted with EtOQR¢. The organic
| ayer was washed with brine Fnd dHSd er/l\/gSO4. It

was filtered and concef 3 )
| - benzyl - 5- net hyl -1 - py ‘ gar boxylic acid (1.0
g, 92%yield). MS(ESIOF) ™ mz 217.1 + H) +.
AN
»
H,N~ N

(R)-Methyl 2-(3-(4-(2-aminopyridin-4-yloxy)-3-ﬂu0rophenylamin0)-3—
oxopropanamido)-2-phenylacetate, hydrochloride salt

[00386] 3-(4—(2-Aminopyridin—4-yloxy)-3-ﬂuorophenylamino)—3-oxopropanoic
acid (Compound C of Example 102, 30 mg, 0.10 mmol) was coupled with (R)-methyl
2-amino-2-phenylacetate, hydrochloride salt (Aldrich, 30 mg, 0.10 mmol) in a manner
similar to that which is described in Step C of Example 1 to give (R)-methyl 2-(3-(4-
(2-aminopyridin-4-yloxy)-3 -fluorophenylamino)-3 -oxopropanamido)-2-phenylacetate,
hydrochloride salt (25 mg, 51% yield). 'H NMR (DMSO-dj) 8 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, 7H), 6.71 (d,
1H, J= 7.5 Hz), 6.12 (s, 1H), 5.44 (d, 1H, J=7.0 Hz), 3.63 (s, 3H), 3.44-3.38 (m,
2H); MS(EST") m/z 453.29 (M + H)".
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B)
I V- (4-(2- Ami nopyri dm 4-yl oxy) - 3-fl uorophenyl ) -1 -benzyl

WO 2008811891 -1 Hr pyrazol e- 3-carboxam de, hydr ocPdDUSIHE5/014120

salt [00369] 4-(4- Anmo- 2-fl uorophenoxy) pyri di n-2-am ne
(Conpound B of Exanple 24, 25 ng, 0.11 mmol) was

coupled with 1-benzyl -5-net -

- pyrazol e- 3- carboxylic a]g?adﬁﬁf 0r6rg, 0.1 1 muol) in a
manner simlar to thaE: whi chHis desdti bed in Step C of
Exanple 1 to give -(4 ] oﬁyhﬁh ( | oxy) -3
-fluorophenyl)- 1- j@/ O

benzyl - 5-net hyl -1 / f - pgf a e-3-car%oxam de

hydrochl ori de (10 ng, 120% yield) after prep HPLC
purification. 1H N OJ*) d 10.64 (s, IH),
7.8-7.98 (m 3H), 7100=7.65 (m 9H), 6.71 (m IH),
6.15 (s, IH), 5.8 (sN 2H), 2.24 (s, 3H); MS(ESI+)

21 ]Yzl z(ﬁ%(%ﬂ%lglglg)gp{@ﬁ-gﬁﬂ%@-{%}hﬁo%%henyl)-]\ﬁ -cyclopentylmalonamide,

Lr-(4-(2-am nopyridin- ﬂy‘ﬂ@hwri&salt
f1 uorophenyl)acet am de, hydrochl ori de salt Aé Et h]}él .
(00387 | Beraetminopyridinderdony)e3-floowpbenylamigoks1RPPORYYHC

etmiepns poge ) P at b b i gl L) )"
%Pol(glzrﬁ]t%ﬂg%ﬁhé gﬁr&i’éﬁﬁﬁ Ryl 0.2 imbi) 49k ebeneeeilo 2Hatgvhich is

e mXxture was stirred at room
dRoRissdEn Step € of Ed@nple 1Abtgive Ni-(4-Capmingpyidn-4-yloxy)-3-

ﬁ&ﬂg%@ﬁ:@%@?@@%@%ﬁ%ﬁ {dggﬁlgpgf 35y, yield). 'H

N i teRt Y-y 7 @I 1), 7.96 (d, 1H,
T OM TR G PR, (1], 8540, ALY T, 7.96 (
2=(Fo HNaTTIOERE ghS3HLY, (7042 (e 081)26.80 (O 03L U= 6 He), 612 (s, 1H),

3982 O S 5 ﬁibém%g%% {2?32125?? E{aii%gl%éal@&%%% (8928,
%ﬁgi%gé?%ﬁ@ 1(I?heq soi uti gn vvés stnr?r)eldnf rom-40

OC to roomtenperature overnight. The solution was

t hen quenched w th pol ynmer bound
Example 107

F N N
BORRNS
Q0
H,NT N7
Nl-(4-(2-Amin0pyridin—4-yloxy)-3-flu0rophenyl)-N3-cyclohexylmalonamide,
hydrochloride salt
[00388] 3-(4-(2-Aminopyridin—4—yloxy)-3—ﬂuorophenylamino)—3—oxopropanoic
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)-Na -cyclohexylmalonamide, hydrochloride salt (22 mg, 52% yield). 'H
NMR (DMSO-ds) & 14.00 (s, 1H), 10.72 (s, 1H), 8.10 (d, 15, J=17.0Hz), 7.97 (4,
-210 -



di ethyl ene triamne. After filtration and
concentration, the residue was purified by flash

wa@e koosrretseyr aphy on SiQ2 to give ethyl PCT/US2005/014120
2-(4-fluorobenzylsul finyl)acetate (2.0 g, 98%yield).
MS(ESI+) : m 267.09 (M+ H+. O

g R e N

@0 191, £25%, 00D ). 66-'] 75k, GED0L.62 (k) 1N d. IeLCR6 (:B05H);
m_ Wwas “adde (20.0 mmol ). The m xture was
MSQESIbdn/aBSﬁd@rfMér}berature for 2 h. After renoval of
organi ¢ sol vent under reduced pressure, the remaining
aqueous solution was neutralized with 1IN HJ (25.0

5 m). It was extracted w frkafpfe08(3 x 100 ni) and the
conbi ned organi c | ayer was drl ed over SOX4. The

solution was then flltered aﬁﬁﬂ;gyéjg d in vacuo
to give 2-(4-fluorobe cid (1.25 g,
88% yield). MS(ESI+) ::Eiijy

2- (4- Fl uor obenzyl sul f ohy -|\hfh-(%-alninopyridiii-4-y
| oxy)-3- fluorophenyl Jacet am de, hydrochl oride salt

[ 00373] 4- (4- Ami no- Zf f uor ophenoxy) pyri di n- 2- ani ne

di hydrochl ori de ( ﬁ d B of Exanple 24, 29 ng, 0.10
mmol ) was coupIeZNMt 2- (4-

g Rt AU S ."ﬁgﬁénfmsﬂ’é‘a*‘“‘“’
of Exanple 1 to give hydrochloride salt
2- (4-fluorobenzyl sul fnyl)-iV-

EﬂﬂBSﬂjpﬁ lr3r-(d1—(r2-A|.rr1chmxy§lms4—y ogjﬁ}é—éﬁ@mhy%@im éeOXOprOpanOIC
1 %
o G Pl o TS s
(}’l'ﬁQeﬂ‘ll}'Z_Bl%Barz 1 ‘bﬁuﬁmAlaf&h 12. rﬁé’» (2 mn2dt) m]a mailnds sirlm)ar t6 thm

J =275 Hz), 4.32 (d 3}
Whijch4s délsc(ﬂjq:d inl-Steﬂ C:of :_Eliamquy to g;vgy (@-(Z-ppqmo\pyndgl @ony) -3-

{lmrpphﬁny?)é&gpﬁﬂpgmyé‘ealonamﬁe h})droc Isgil)t (13 %232% %16%@ 'H
%11\§14§5M‘§t5 b7y hsr, ianvioled (¢ (1), 6sag, 1eDYT.Del(d-14E yi=07.0

15 Hz), 7.87 (m, 3H), 7.44 (m, 2H), 6.70 (m, 1H), 6.13 (d, 1H, J=2.0 Hz), 3.34 (s, 2H),
2.91 (d, 2H, J= 6.5 Hz), 0.84 (s, 9H); MS(EST") m/z 375.32 (M + H)".

Example 109

/)
SRR

20 (S)-2-(3-(4-(2-Amin0pyridin-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

Example 99, (S)-methyl 2—(3-(4-(2—aminopyridin—4—yloxy)-3-ﬂuorophenylamino)-3-
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fl uorophenyl ) acet am de, hydrochloride salt A) Ethyl
2- (4-fluorobenzyl sul fonyl )acetate [00374] To a

w@odoatimser of et hyl 2-(4-fl uorobenzyl sul f nyl ) acBCEHUS2005/014120
(370 ng, 1.52 mmol) in DCM (5.0 niL) was added r-CPBA
(77% 450 nmg, 2.0 mmol ). The m xture was stirred at

BOPRer R e PR D PR (CAphoe rraRsathif102, 14
O ome) ool T o ) ot min
ﬂlﬁﬁ@ph‘fgyla%il%)ﬁ-@xcz};yopawsglzh)??)phenﬁ%age%m}c{l gw%wpﬁlop&iq_sﬁt (13
B) 2. (4. : : ~
B I SR
gﬁﬁt@,}fﬁ%@ EH;SET&W.@H%, 7e@EpiE, £2.118 hy), 7.70 (s, 2H), 7.41 (m,

dbenzyl sul fonyl ) acet at e };&340 1.31 mmuol)
K 6O LI eb= 76 Hz) 6121(dctbren2PHa) $-8Ad) AbetT ¢4 a3 42

270 81% vyi el +) : mz 255.05 (M + H)+.
€(§) 28); gﬁsﬁﬁsi?é F%gﬁ%ﬁéﬂﬂ Eﬁi/l )- L

(4-(2-am nopyridin-4-yl oxy)-3- fluorophenyl)acetam de,
hydrochl ori de salt [00376]
4- (4- Amo- 2- f | uor ophenox ExamplellH} 2- ani ne
di hydrochl oride (50 ng, 0.17 nmol) Mﬁ§ coupled with
2- (4-fluorobenzyl sul fonyl )acetic aci ,

h .

0.14mmol) in a manner siml to_t i's
described in Step C of Exanpl o d|ve
2-(4-fluoroberizyl sul fonyl) - 2-@r F

nopyri di n-4-yl oxy)-3-fl uor opchenyl ) acet am de,

hydrochl ori de salt (30 ng, % yield). 1HNVR (DVSO * )
d 13.40 (s, IH 5 11.15 (s{| IH), 7.97 (d, IH J =7.0
Hz)5 7.80-7.90 (ry3HY5 - AWAm 4H)57.26 (t, 2H J =

8.5 Hz)5 6.72 (d,|IH5J =H7.0 Hz)5 6.14 (d, IH5J = 2.

0
Hz) 54.69 (s, 2H)54.27 (s, 2H; MS(ESI+): 434. 15
+ 1\2_944.(2-(Eﬁg]ippﬁg?[mino)plgopylaml_?no)pyrg 1n-4—;on3r5i—§-ﬂu0r0[:)lhengfw-2,6-

difluorobenzamide, hydrochloride salt

F

H
F N
O '
o
X
L

Cl N

A) N-(4-(2-Chloropyridin-4-yloxy)—3-ﬂuorophenyl)-2,6-diﬂu0robenzamide
[00391] A solution 4—(2-chloropyridin—4-yloxy)-3-ﬂuorobenzenamine (Compound
B of Example 20, 64 mg, 0.27 mmol), THF (1 ml), EtsN (100 pL) 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
saturated aq. NaHCOj; and the EtOAc phase was separated, dried (MgSO4) and
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I V- (4-(2- Ami nopyri di n-4-yl oxy) - 3-fl uorophenyl )-I-(4-fl
uor ophenyl ) -2-oxo-| ,2- di hydropyri di ne-3-carboxam de,

whyasocisbori de salt A) Met hyl PCT/US2005/014120

| - (4-fl uorophenyl)-2-oxo-1, 2-di hydropyri di ne- 3- car boxy
| ate [00377] To a solution of nethyl

cRAGIPA A gﬁ%rg%ﬁ%e S ci@'&‘{ngﬁxgt Po%) ds whils solid.
ﬁSfﬂS‘Tﬁ)‘ pauls. fge(Ml—}W g, 15 nmmol), and the reaction

ture was stirred Tor 2.5 h. Solid precipitation was
observed To the 4-fluoroaniline adduct internedi ate

forned VI hae] addition qbt ai ed ! vas added

GBSy dnt b - nidy e, 290RE
reaCt @J}oﬁlh 33)’ 26V&ﬁﬁu§£dueﬁ%ﬂte rhtydeyceﬂm@malt To the
reacti on r

e were added HCl
[6083%] ( BSMhixvhoe,of t ¢4 B-@ﬂordpamém—%@xyké;ﬂwq@enﬁ}ra & he

ﬁﬁ&%ﬁé@%&ﬁ%g AR adol Zﬁ%%ﬁ%g@@gnhﬁ?m mL, 0.35

CONGEPRL I Ricaid) (87 £210.13 @hrhél) b e¢rewlcapped
2)?) e (%’T@Stn% s'cru egp??oduct (vveﬁg added et)her 100

ﬂh]) wamngat Wandh. NP and)2,2 ém,{m@meﬂmlrd S-heptansdiapewdk me,
filtered to obtain the undes] ed %_gmgé ¢ 7Q1 The
OvlyY murole werq added tobs RIS ca gentrat e
AR ’@?h%&&leﬂ%eﬁﬁééﬂ%t@% aﬁﬁ‘iaﬂﬁfa%ﬂl&f NaBI(95; @lution

was pure enough to use in the next

édcﬂﬁe \gﬁé(gh@ ?éhasfebwds heparalad | dr1ed£(MgS|®4) emal edvReItREIOn Vapugjto give
23 H J =

the?:nm produgt. 31211175032!01(1 Af ﬂ*?rqystguﬁ %PIEP&‘I g%‘ﬁ ng %QOH?}J’ ©) and
6,32 (t e FiShetdr 91SZep D of
siies i ptroorierglt R L gndl B e
Ekeﬁmerseetb gﬁreah@am@mpmde(@ ingl, [7OGBZBINn off-mihite upled oM (EST):
net hyl f I,uor ophenyl) oxo- 1, 2-di hydr opyri di ne- 3-
ndlbbkylﬁﬂéﬂﬂbrude 2.45 g, 12 nmol) and 6 N agq NaOH
(2.5 nL) in nethanol (60 nL) was stirred at rt for 4
h. To the reaction m xture was added cone HO ( 1 nl)

slowy Example 111
! X
H

H,N_ O FtI:::]/N N\I:::l\
o o 0 e

~

L

H,NT N

N—(4-(2—Amino-3-(4-(2-amino—Z-oxoethyl)phenyl)pyridin-4-yloxy)-3—
fluorophenyl)—l-(4-ﬂuorophenyl)—2—ox0-1,2—dihydropyridine-3-carboxamide,
hydrochloride salt

[00393] A solution of 2-(4—(2-amin0—4-(4-amino—2—ﬂuorophenoxy)pyridin—3—
yDphenyl)acetamide (Compound C of Example 78, 18 mg, 0.05 mmol) in DMF (1.5
mL) 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 temperature for 40 h.
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with stirring at rt, and the precipitated solid was
filtered, washed with a small anount water and dried

W 2008b1®msn t he desired acid product (2.1 g) asP@I/ysiob®eu4120
solid. The filtrate solution was concentrated in
vacuo. The residue was m xed with water (50 nL) and

Uttt eiel epasaababl ulan aaph md B8 R MElRa by ©

ed 1 n vacuo

ﬂrE}?x&% (ChlusnPA PG i the tls GBbowithast TRA selt. hEhe TBA
obtaln the 2nd crop of product (195ny, total 2.30 8”
AR 4. dissblvaiVi gidiyBus §JcQH gnd tregted withd, MgHCL 7£50 ap05C and
Hz), 8.19.(dd, IH J 6.6 1.7 7. 62-7. B0, ,
Sy fp S maty, (he s gsyhergcagbifjateq Yaiglo ROk e i

-dg) 8 12.11 (s, 1H),
e T o NI e e
896 QDR )-22 DEL), 3.1 gl 6 B0 BB GkhrkFd = 2.2,
kﬁl IrocC oride salt

QDA ol P do DN G o7 e EE MR, G

?ED( mn@g’felo%’ﬁ%:n?% V%%%?o@?f‘ g@m'ﬁ Jues 2 qoiypd el (sl MS(ESIT):

i eEsr o ikdiyie- 3- carboxylic acid (47 ng, 0.20 rmmol)
in a mnner simlar to that which is described in Step
C of Exanple 1 to give

i V-(4-(2-am nopyridi n-4- 5

fl uorophenyl)-1-(4-fl uorg%ﬁgﬁ%&zz- 0xo- |, 2-di hydropyri
di ne- 3- car boxam de, hydroqQIo ide salt (22 ng, 23%
yield). 1H NVR (DVS : 3 . 12.13 (s,
IH), 8.58 (d, IH J }—% .13 IH J =5.0
Hz), 8.07 (d, IH X100 Hz),20 7.98(d, FIH, J = 7.5
Hz), 7.89 (s, 2H 5A/40-7.60 (m 6H), 6.72 (m 2H) 6.17
(d, IH5J = 2.5 Hz)j; (ESI+) nmlz 435.18 (M + H)+.
Exanpl e 102 (S)-i Wy Nﬁ{n no- 2- oxo- | - phenyl et hyl ) -i V
3-(4-(2-am nopyri di n-4-yl oxy) - 3-

fl UQf(@-gt‘-ﬂiﬁin)oi’@i'iﬁﬁﬁﬂiytliﬂcy)-D)Bidh‘hhh‘@plieigl)sbﬂ-(%ﬂuaqﬂﬂenyl)-
3- (4-(2- carbanbyl pyr idi n- 4.yl oxy) - 3-f | tior ophenyl am no)
- 3- acetyl)urea, hydrochloric acid salt

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),
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 product (7.5 g, 92%) as a pale yellow
solid. "H NMR (CDCl3) & 7.90-7.94 (m, 1H), 7.38-7.44 (m, 5H), 6.85-6.90 (m, 1H),
5.22 (s, 2H).
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oxopr opanoat e [00380] To a solution of
4- (4-am no- 2-f| uor ophenoxy) pi col i nam de ( Conpound B'

wWo@RooEawmspt e 24, 1.0 g 4.0 nmmol ) in DVMF (10. 0 nmeQT/vis2085/014120

added DI EA (2.0 nL) and ethyl 3-chloro-3-oxopropanoate
(Al drich, 0.75 ni, 60rmo|) The m xture was stirred
at roomtenperature for 12 h andgore ethyl

3- chl or o- 3- oxopr opanoat e m., 1.6 mmol) was
added. The m xture was sti for 2 h and was then
dlluted with EtOAc (200H®) .1t fvas washed with H20

d ° #&%m?@g?hmgh%over MpSOH4. After filtration

I on ereS|due was triturated with DCM
@0@95 i ! H%faﬁﬂhskeh@gv@méﬂhhy{(Z 5-difluoro- 4-mtrophenoxy)methyl)benzene

4-'(2-carbano I di
(o s e o el i BRI e

28 (M
s Mot Rl Pl B on parhon (0149 ) h"i%ty*ﬁes‘%%so;l?%?f i
RAHRPEPRBIOSHeee, [V 38ddd thh@dmue theltlmnal (rtﬁﬁ mldu) dihginhizfure was
that which is described in Step ab]b ththr
thep 4tired wtleb a hp§Hopst atmqﬁphp_r?fcg)w)h g\htrogen as bu le 3/ugh the
l_ﬁgqlsuc?r{ 2 t%%éoﬁ%&dk nlﬁl)tes BAORBP AR ew{tsgi@l%r&gthr@u a( pzad of

was converted to ethyl 3-

2Ri28PyhicH wAs fheYﬂ ra¥d wath frhétlinoh NEIy fimianeds G)mmﬁmteﬂgzanfacuo
oate (710 ny, 86%yield). MS(ESI+) mz 334. 2% g_
tijen az€dtroped with toluene to afford the title compound as a dark brown sohd 2.2

gt bbbl SVACTNEDGE 0 B s U B PRI ML IR G A

E{[%EP% i ghNispgtescribed in Step C of Exanple 99.

3- (4 (2-am nopyri di n-4-yl oxy) - 3-f | uor ophenyl anmo) - 3-
oxopr opanoate (700 ng, 2.10 mol )Nvaas converted to

3-(4-(2-am nopyridin-4-yl OXy
3-f1 uorophenyl am no) - 3- oxop anoi c acid (630 ng, 98%
yield). MS(ESI+) mz 306. + FH) +,

l

0
X
N” “CONH,

O 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 mmol) 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
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 (MgSO,), filtered and
concentrated i vacuo. The resultant solid was partitioned between chloroform and
water. The organic layer was washed with brine, dried (MgSOy), filtered and
concentrated in vacuo to a solid (3.0 g, 98%). 'H NMR (DMSO-dp) & 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(ESI") m/z 266 (M+H)".
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D (S)-iV1-(2-Am no-2-oxo-I|-phenyl ethyl)-A
3-(4-(2-am nopyri di n-4-yl oxy) - 3-

wo bwsnopbenyl ) mal onam de, hydrochl ori de salt [POB833005/014120

3-(4-(2-Am nopyri di n-4-yl oxy) - 3-fl uor ophenyl am no) - 3-o
X0 rropanoic acid (30 ng, 0.10 mmol) was coupled with
(5) - 2-am no- 2- phenyl acet am de hydrochl ori de (Acros, 28
ng, 0.15 nmol) in a nanner simlar to that which is
described in Step C of Exanplie 1 to gi ve

(5)-|V1(2 ani no- 256 Bhe

3-(4-(2-am nopyr|d|Mox yl ) mal onai n
i de, hydrochl ori deO©sa ngy Vi ) 1H NMR
(DVMBO-cfc) d 10.6 \s, I H), 880(d IH J 8.0 Hz)5
7.96 (d, IHJ = 7.5 5777790(m 4H) 7.20-7.45
(m 8H), 6.7O(m|\I 12 (s, IH 5 5.39 (d, | H5) =
7.5 Hz), 3.48 (d, I'H5J f50|—|z)5341(d IH J =

.0 Hd-- Qi 451 -dlﬂd)OfO U3
95, O o215 2 itdoropemtys &

?I (4- {l2ermphenyljacetyiurea y| oxy) - 3-
h mal d hl It [00384

ORI 5 A MBI AT+ 5 PPSF Shenyl ari noy - 5- ox
3\ ded

@B%ﬁf%%rr%hg‘%%&é‘%q&d% i i i

diffopeopRetiydayina (@1 amige. fﬁ’yrdmb)h |Tdae|r@éu(r@af@ﬁ shirrecofor o

gl@ég@qn%m qlql? M%;beég%?@%%p Q§§1Q/acewfﬂoéﬁnate

éf(trﬁpc%u%gﬂf 6f 21, @¥OM 1PBRRYE,ELHMMT), 017¥ mmol) was added.

am nopyr d| n-4-yl oxy) - 3- f | uorophenyl 1ma| onamni_d
AfteNy Grioah, Qx(ndmoﬁ@lhtnﬂ)hdeuybl,socs@%ty i(@B6IM inltalugue 2.0 mL, 0.72

s oM ROCT ORI SR
hnérogﬁ%sl)%gqu 5(?}'?1163{9 OE?@h/pi% t()ﬁl%né H)o éLgO 32 n%rﬁ%l) :V\ES agded to

thel@ad¥ionzhixtdv( BN migturelveas4Bén ﬁﬁre(dl\fpn-lfi-bleurs bafargbeing
104( ) - Met hyl

goy@uirated i Yo Fhe regidye avap tisaips Wit FaQ 2pd nenisttionangbe

:r%ésultant white solid was removed by filtration. The solid was treated with Et;O and
sonication two more times before vacuum filtration afforded a white solid (0.23 g,
91%). 'HNMR (DMSO-d5) 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 s, 1H), 7.66-7.71 (m, 1H), 7.12-7.44 (m,
6H), 3.77 (s, 2H); MS(ESI") m/z 445 (M+HH)".

E) 1-(4—(2-Amin0pyridin-4-yloxy)-2,5-difluorophenyl)-3-(2-(4-ﬂu0r0phenyl)—
acetyl)urea, hydrochloric acid salt

[00398]  Bis(irifluoroacetoxy)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-

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. After ten

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
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oxopr opanam do) - 2- phenyl acet ate, hydrochl ori de salt
[00385] 3-(4-(2-Am nopyridin-4-yloxy)-3

wo pdogarsphenyl am no) - 3 - oxopr opanoi ¢ aci d ( Conpong2005/014120
of Exanple 102, 30 ng, 0.10 mml) was coupled with
(5)-methyl 2-am no-2-phenyl acetate hydrochl ori de

ctigel Rl 12e geulreit, e By BePR EmRnrb Afic fha peo,
tl%%&qalfé@ﬁMut?on(é’k‘t&éTed with Etéo and the combined organic layers dlscarded

m nopyr 1 di n- 4-yl oxy) fl uor ophenyl am n % 3- 0X0
Tengutas lay2r phenyitedieedwih Na}ﬁ?%m)@rl@@t@%? Wetlzﬁt%c The

c?)gf@u}%%rgamc l}_f%('g%é %’%@\1 4)r ﬁlﬂterfé %ncgi 3%113_&%21’&:(? z;pvacuo
'J%e)rgsug e8§a§ }gﬂnf@d)by sthAa ef Bﬁroﬂl'é%gre@)hizelgtzil)lg {Vglh gS‘}ES MeOH in
GHICL3) andde apﬁl&p(mne fﬁd)lonsl\)@frngnc)entmt;@dmgaczlg (T Fesigfue was

Gispbian AP PTAR 106 P raisd PRBJISHARN A Sy O
T%O%gg?ﬁ&ga'?ﬁg}&%o@nﬂﬁ%ﬁ%b%ﬁ to %ﬁﬁ@&fﬂo@{ teipefedlnrt and
Sirfed for2ordTionahefordbaing lydpbilized 8 &ffordrthptiBagempeund)73me.
B sod. 16 SVBADRS ooy o S48 TR 16011335 H), 10.95
G B RR 95 i kel st

¢@§mzot(ad 2iT), 721573 @f, IERARDS ¢, 1H)B. 48 (s 2H); HIRMS(BST):

4 1% B 75 (Yo Y Ficalcd-, 4171 b8R/M5H) IfGB]P%phenyl ani no) - 3- oxopr
opanani do) - 2- phenyl acetate, hydrochl oride salt (25 ng,
51%vyield). 1H NVR (DMSO- ) d 10.58 (s, IH), 9.03 (d,
IH J =7.0 Hz), 7.96 (d, Hxdmple*1¥.0 Hz), 7.77-7.88
(m 3H), 7.42 (m 7H), 6.71 (d, IH J 7.5 Hz), 6.12

(s, IH, 5.44 (d, IH 1 =A0 Kz),_3.63 (s, 3H),
3.44-3.38 (m 2H); ®/+)WM+

H) +. Exanpl e 106 o o

L1-(4-(2- Amnopyrl(? onxy)-3-fIuoropﬁenyl)-iv
3-cycl opent yl mal o@é,

N~ NH,
1-(4-(2—Aminopyridin—4-yloxy)—3,5-diﬂu0rophenyl)-3-(2-(4-ﬂuorophenyl)-

acetylurea, trifluoroacetic acid salt

F NO,
S
F
A) 2,6-Difluoro-4-nitrophenol
[00399] 2,6-Difluorophenol (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 (CDCls) 8 12.15 (br s, 1H), 8.01-
8.10 (m, 2H).
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hydrochl ori de salt [00387]
3-(4-(2-Am nopyridm 4-yl oxy)-3 -fluorophenyl am no) -3

WO 2008p1mpanoi ¢ aci d (Conpound C of Exanpl e 102PCB0S2905/014120

0.10 nmol) was coupled with cycl opentanam ne (Al drich,
17 mg, 0.2 mol) in a manner simlar to that which is
described in Step C of Exanple J,0

gi vei V1- (4-(2-am nopyridin yY oxy) - 3- fl uoropheny”-
L~-cycl opentyl mal onam de, Rydgochl oride salt (18 ng,
44%vyiel d). 1H NVR (DVBHO) d 13.34 (s, IH), 10.66 (s,
IH, 8.15 (d, IH J 70Hz) F7.96 (d, IH J 7.0 Hz),

777788 2 6.70 (d, IH J =7.5
%Ailzng’?ﬁ ﬁ@“‘%" gm |H)H) 3. 69( (s, 2H), 1.78
I?/g%(l‘i(%H) )2 LD fRiokdTy- ngﬂfapheﬁolgi (£ 122Hhmol) Bds anveddd) to the title

mz 373.
dénplotnd 2t. 7A|g12999f§))/m| agimramney |sgm§,gr 1 that g@chb%wpfmiopoulos etal J

e e oty PP ETERDX SR MR eyt ami no) - o

xopropanoi ¢ acid (Conpound C of Exanple 102, 30 ny,
0.10 nmol) was coupl ed with cycl ohexanam ne (Al drich,
20 ng, 0.2 mml) in a manferssiattar to that which is
described in Step C of Exa 1 to give

1-(4-(2-am nopyridin-4-yle -

f1 uorophenyty-JV~cycl ohexyl ngl onam de, hydrochl oride

salt (22 nmg, 52%vyield); NVR (DMSO-7) d 14.00 (s,
IH, 10.72 (s, IH, 8.1 IH J =7.0 Hz), 7.97
(dIHJ:7OHz),788 meé?q)“'2744(m2l—|) 6. 70
m 6. 14 \ xe m | 3.27
@ 110(4 Amigg- ég‘f’éh\‘?ﬁ"l’!i.‘ﬁﬁ"”‘yip@l‘%a’gdq( , 1H)15 1.25
f ’4 Nﬁoﬁﬁhe‘&hﬂ%ﬁd@@ﬁmg A Mutndi) was Eeaepedtolibistitle
opyri di n-4-yl oxy) - 3-fl uorophenyl )-iV

oo (OFE DO eranhgraoU o fhaprenirion of Cdmpound 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-dy) 8 8.60 (d, 1H, J=5.6
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(ESI") m/z 266 (M+H)".

CONH,

D) 1-(4-(2-Carbamoylpyridin—4-yloxy)-3,5—diﬂuorophenyl)-3-(2-(4-
fluorophenyl)acetyl)urea

[00402] 4—(4-Amino—2,6—diﬂuorophenoxy)picolinamide (104 mg, 0.39 mmol) was

converted to the title compound (91 mg, 52%) in a manner similar to the preparation

of Compound D of Example 112. 'H NMR (DMSO-ds) § 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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[ 00389]

3-(4-(2- Am nopyridm 4-yl oxy) - 3-f | uor ophenyl ammm) - 3- 0x0
w@e@panmsst aci d (Conmpound C of Exanple 102, 30PemyuSmoi@i4120

nmol ) was coupled with 2,2- dinethyl propan-1 -am ne

(Aldrich, 12 ng, 0.2 nmol) in a manner simlar to that

(ﬁ@ﬁ&% ?z”dﬁﬁf 22373% 11141%%%557@%& SIRIEF (211 BRXASEST,
4491190 %ﬁ «Aa. neppenyyMmDoiamdde, hydrochl ori de

salt (I3 ny, 32%vyield). 1H NVR (DVMBO-7) d 13.34 (s,
IH), 10.69 (s, IH), 8.08 (m IH), 7.96 (d, IH J = 7.0

‘%F)'Zd) | Il&fég@“ﬂg qizﬁﬁglﬂ%é?’%Qﬁﬁﬁﬁ"}’g‘fg%?l‘@,_@j@%ﬁghenyl)-
5 Elzx)a’rrp%g%?)(‘)géa’ teihrorddeetiShail salez 375. 32 (M + H) +.

[0603]- ( 3-(¢42{Curamayridin-A-Aoxp) S yifBorenisrd pReRifan n
iﬁ%ﬁ{ggﬂ%g firxq% 3@% (?9%%§3®]hrgj%§blavg% cir?évéa}%e:cc)l?tg élée dtat}eecompound ina
%\g‘lﬁ% ?fénigag ,t(; E}%;p-r%%ﬁh%fﬂ& CPRafouhd BbiExadipPl 12, @kcept that the
St g BSOS a4t
TR e R R A e
ﬂé%p?la%%ﬁ?cﬁo?i ?\jg}rlﬁe%ogpl)b;rrl?dd?nﬁ- lz?liltllﬂéie}% tf’ ??_fford the title compound (23
Ly TR SO 4910 .7
(dDﬂ/HQJ %/7.21 He} 76842 (rijI,{)(, 16275 .3% 21,11, ?ﬁé,eil@@é% ((13?/5%1?4,6.68—
.74 iy 1 617,638t S0, b 6, ZHDE ASERED g BT GRS,

(o’ M

15 = 7.5 Hz), 6.12 (d, IH J =2.0 Hz), 5.35 (d, IH5J =
7.5 Hz), 3.42 (s, 2H); I\/I%ESf) mz 439.27 (M+ H)+.
Exanpl e 110 xample 114

I V-(4-(2-(3-(T)inmethyl am no) pro am no) pyri di n- 4-yl ox
y) - 3-fl uorophenyl) -2, 6- difjuoripbenzam de,

hydrochl ori de salt A N N
i V-(4-(2-Chl oropyridi @ | oxy) - O—fphenyl )-2, 6-di
fl uor obenzam de (o} F
A

L
N~ "NH,
N—(4-(2-Aminopyridin-4—yloxy)-2,5-diﬂuorophenyl)-z-oxo-1-phenyl—1,2-

dihydropyridine-3-carboxamide, hydrochloric acid salt

20
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[00391] A solution
4-(2-chlororyridin-4-yl oxy)-3-fl uorobenzenan ne
w@ gwspoisetd B of Exanpl e 20, 64 ng, 0.27 mmol ), PAHBS1085/014120
m), Et3N (100 nL) was treated dropwi se with
2, 6-di fl uorobenzoyl chloride (A drich, 33 nm, O0.27

B ) BESabRE S bL o fehiyr e § b hamico
sat Urﬁlle%@xy?‘)gyicdﬂﬁme and the Et OAc phase was

separated, dried (MySO4) andconcentrated in vacuo, to
[9D4@4]t h&ota lidneogenes iz iurd 0D2-Ao- L wenyly L.3ilyireRyridine-3-

Feparstio o (Cprmaind b 2t ERRRRE T Wil 20 hmoy in DI (4 i)

xgg {ddfgg%g@]ﬁ‘dkxmen%@tﬁagélé %qytﬁa@lzg@ 220006, miylr Chbhnbxivtewas

t
ééﬂ?el(dmmhmhbgamg]g;b%éni-13@3ydim@y1@ainppr@pﬂafﬁe¢wﬂ)@osiiimide
i i de (70 0. , ) .
e o 30 By P e a0y i tyogaimptes, 4-(4-amino-2,5-
@%é@hé&\%yiﬁicol&gﬁ@dé’ﬂ@&ﬁpo@ﬁ@ Q4G xafrble MR, 50.¢] 6.20mohpl) was

cre apped vial was purged with N2. NMP and .
24ded Gné thet reaatmenixyire Stitfedh eparabienti tomperase gy, 17g1. 1ihe reaction
mol ) were added to the mxture whic S heated ..
e tu O G RnT (oAe GANUTE Rragg Bl [ (st ine

et ween Et iti lpUbARAn@ME% LiCl
B BERAE o Gl S AL R R AR AR RO Anandbo Lic
E’E@'C PRE baheid lhyer Was washed tgiceewith £0%6rLiGk (ao).clerceoncentrated in
ur

ification of the residue by preparatiye HPLC .. ..
¢@oloy e Gysiduedvasanyisied by silica gﬁh‘gﬂwa‘iogal? BiGpEg Wit 1:3

SrSAHGEY) QWmd DodoRtilh kil Se§8d B #cuo to afford
UEEET A% B B LT o o
a tﬁfefcoMlﬁohﬁdm ind, 4995, BASEST) mizz63 (FHED (M + H) +.
Exanmpl e 111
JX- (|4- (2- Ag1 no- 3- (4- (2- am no- 2- oxoet hyl ) phenyl ) pyri din
oY Ny PYT 2-ox0-1-phenyl-1,2-
Buor %K%Qy'f‘}“‘f“-’?m‘?‘?u“o?%’p S e o R KR U M
di ne- FKAIBpANINEEs-cARbdk Mkl ed by @ chbdric acid salt
[00405]  4-(2,5-Difluoro-4-(2-0xo-1-phenyl-1 ,2-dihydropyridine-3-carboxamido)-
phenoxy)picolinamide (45 mg, 0.10 mmol) was converted to the title compound (19
mg, 40%) in a manner similar to the preparation of Compound E of Example 112. 'H
NMR (DMSO-djs) & 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 (s, 2H), 7.66-7.71 (m, 1H), 7.46-7.53 (m, 5H), 6.66-6.72
(m, 2H), 6.19 (s, 1H); HRMS(ESI"), 435.1269 (M+H)" caled., 435.1258 (M-+H)*

found.
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[00393] A solution of
2-(4-(2-am no-4-(4-am no-2-fl uor ophenoxy) pyri di n- 3-

wQ kgophemsyt ) acet ami de (Conpound C of Exanpl e 78PCT/BS2005/014120

0.05 mmol) in DM (1.5 nL) was treated with

1- (4-fl uorophenyl) - 2- oxo-

1, 2-di hydr opyri di ne- 3- cggbox |ﬁ5aC| d (Conpound B of
Exanple 101, 1 1 ny, DI PEA (10 mL, O0.06
nmol ) and TBTU (19 ng, 0.06 . The m xture was
stirred at roomtenperatuHe f h The m xture was

concentrated under” ». ue was purified
by preparative HPLC MmgA) thetltle
conpound as a TFA aI Ee TFA salt wasF di ssol ved in

anhydrous MeOH an reated with IMHO / Et Oat 0 OC
and stirred for mh. The mxture was then
concentrat ed in ol give the title conmpound (15
ny, 47% as a yellow sol’id. 1H NVR (DMBO-~) d 12.1 1
@5@ h':&muﬁypgﬁd(ﬂid,yldig}g—h Fdﬂllﬁxroﬁhényﬂ')ﬂ (4-$lu])i30[(lth]hyl)l-2-|pxo -1,2-
| H5J = 12. 6, 7.96
(d, 1H5J dlhwdropmdmv-?’s@rbomavle( hydlzﬁl rig Sa“i 33
(m 10H)5 6.94 (s, IH), 6.72 (dd5 IHsJ 7.2, 7.2
Hz)56.38 (d, IH J = 7.2 Hz)5 3.95 (s52H); MS(ESf):
mz 568.23 (M+ H)+. Exanple
| - (4- (2- Ami nopyri di_n- 4-yl gky) 12, 5Nd|fl uor ophenyl )-3-(2
-(4-fl uorophenyl) - F 9l oric acid salt
@ en xy) S | ) benzene
“4,F trifluoronitr&benzene (5.4

A |-((2,5-D fluoro-4
[00394] A mixture @
IaI cohol (3.2 nmL, 30.8 nmol) and

g, 30.8 rnnol),
pot assi um car bon 6.4 g, 46.1 mol), in DVF (20
m), was stirred bﬁﬁt tenperature for 72 h.
Water (60 nlL) was added and the mi xture was cool ed at
4)0C g%526111?10ralle(l[(ﬂ&l’ddrﬂﬁheﬂ?}ﬂ)gz-loﬁbﬂ@ﬂ-dlhmopymdmﬁé’d

rrnse water and dried in vacuo to afford the
pr oducarkokamidiphenoxyipigolinangidge| | ow sol i d. 1HNMWVR

&0(%1@6]5 9’go % h%%pg%ngeéfus( nlxtlllr@of q -(ﬁ'—t%?o’rgph%ﬁyﬁ-@om ,§-

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-yl-N, N,N’, N -bis(tetramethylene)-uranium hexafluorophosphate
(TBTU) (83 mg, 0.26 mmol). The resulting solution was stirred for 18 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 i vacuo. The residue was purified by silica gel chromatography (eluting
with 1:3 hexane / EtOAc) and the appropriate fractions were concentrated in vacuo 1o

afford the title compound (22 mg, 22%). MS(EST" m/z 481 (M+H)".
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5.22 (s5 2H).B) 4- Am no- 2, 5-difluorophenol [00395] To
a flask charged with

wo 2q@0§21Bedi f | uor o- 4- ni t rophenoxy) net hyl ) benzenkCT/USDH0F014120

15.6 mmol ), which was sequentially evacuated and then
purged with nitrogen three tines, was added 10%

|l b -
] 278'4% N I L
E{gﬁl Bl dthyd 1@ pyFididel’ BarPo hfnidk, lhlydﬁfchilbﬂm/aiﬁdge]n
atnDs ere for g Ni t rogen was bubbl ed_ t ough t he

: r
[ﬂﬂdﬁ]l OH- (ﬁlﬁ(leh@M-éf(H(ﬁﬂup;pphﬁm) -2PX0plaf gﬁgg rqpyridine-3-

q%qg{rnglp quél;ﬂ)tp\%ro 1Harﬁﬁpﬁg%g}g?0$ gm‘m) )?f?iasl tctéﬁ\(még?ed eGfte
&g;go%ga f(%f ﬁ% 08Yy ACHBanch iRk €0 theqReshrarldnfof Crnyemed Hoof

a it1e conpound as a dark brown solid

Ex an9SIef 12. 1l-H INDER (DMSD-d)5 t8.91 (5 s¢ birD).s2-43Hp,, 119), §(318§ §5(m,

Y 8048 o, BN 1 P10 05 e By 6 € P Jé@?%&é&ﬂ e
T B . B g R e P O P
agee i #- s vEd)5 fetinkll uor ophenol (1.7 g, 11.6 mol) as

a solution in DM (5 nL). After one hour of stirring

at anbi ent tenperature, 4-chloropicolinamde (1.8 g,

11.6 mmol ) was added and ion m xture was
heated to 100 OC for 135Eﬁgﬁ$ﬂe§ﬁ§xture was cooled to
room tenperature, quenched vqth 109ﬁaqueous ['ithium
chloride and then extrg P ¥S with Et OAc.
The conbi ned organic | A r| ed (MgsSH4),
filtered and concent at €6 |d=vacuo resul t ant

solid was partition et ween chl or & and wat er.
The organic | ayer shed with brine, dried (MySO
), filtered and con gd in vacuo to a solid (3.0
g, 98% . 1H NWR (DWVSO-d ) 8.51-8.57 (m IH), 8. ;14

(br s, Nl (4—2’24Aﬁﬁﬁ0[§’rldlh|)4ry13x§b’)72 B-GAugropheny)-H-(1-
7.17-7. , 6.74-6.80
phenylethyl)malonamlde, hydrochloric acid salt

F HWO\/
| X

N~ “CONH,

A) Ethyl 3-(4-(2-carbamoylpyridin-4-yloxy)-2,5—diﬂu0rophenylamino)—3-
oxopropanoate

[00408] 4-(4-Amino-2,5-difluorophenoxy)picolinamide (Compound C of Example
112, 1.0 g, 3.9 mmol) was converted to the title compound (320 mg, 22%)ina
manner similar to the preparation of Compound A of Example 102. 'H NMR
(DMSO-ds) § 10.32 (s, 1H), 8.54 (d, 1H,J=5.5 Hz), 8.14-8.17 (m, 2H), 7.75 (br s,
1H), 7.61-7.65 (m, 1H), 7.42-7.43 (m, 1H), 7.24-7.25 (m, 1H),4.12 (q,2H,J=17.2
Hz), 3.60 (s, 2H), 1.20 (t, 3H, J="7.2 Hz); MS(EST") m/z 380 (M+H)".
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(m IH), 562 (s, 2H; M(ESI+) mz 266 (MtH)+. D)
| - (4-(2-Carbanoyl pyridi n-4-yl oxy) -2, 5-di fl uorophenyl) -

w@2q034 (767 f | uor ophenyl )acetyl )urea [ 00397] To BCT/US2005/014120

honogeneous m xture of 4-(4-am no-2, 5-
di fl uor ophenoxy) pi colinamde (0.15 g, 0.57 mml) in
THF (5 nmL) was added dii sopropyl ethylam ne (0.10 niL,
0.57 nmmol ). The mixture was stirred for two mnutes at
anmbi ent tenperature before 2+(4-f|uon?phenyl)acetyl
i socyanat e (Conpound € 770.36 Min
toluene, 2.0 n., 0.72 wag adged. After 3.5
hours, 2-(4-fluorophe®yl )&cetryl i socyanate (0.36 Min
toluene, 2.0 nL, 0.7 Dl ) was added to the reaction
m xture. After an ad onal two hours, 2-(4-
fl uorophenyl)acetyl 0 qie (0.36 Min toluene, 2.0
m., 0.72 nmml) was added fo the reaction mixture. The
| Xt Ug 24 V82 Fiags4t A aifTiorbpheaiytahirio)s-
@onccﬁlt%?g?ggwﬁlﬁggggg. Theyq)(EXgé_iQdue was tpr eg:hed with Et
O andosopropaddioncidnd the resultant white solid was

d by filtration..Th i t s
R on e bessrobs R i el R SRR A Fy sy -

f 859k ¥ 0. DVBOHH(B sl
%‘%r@ﬁ@%??%ﬂ%@%f%%kﬁ'%f,"%%feqz‘_’%%@%% R I
) adBd2qudur 6 NINaOH1.78mi6 1(79rmmol)} Hyfter png Goynpf sgirring, the
pigturenispsidinsd b atisgop GRS 81 5. P Rhetiol Wids ddbracted with

1A ' il Br el df retreydd e ( 2
Etél‘é? F’%%’%Eg%ﬂ“gagé% yll)gﬁgeg?re%%goch c??‘? ’g: g:gi% sal(t
E&R8@dteBiradenb t afford dbetitxgorimuiod éheme) whichrastised without

0.18 g, .0.42 mul added to gl uti.o +
R D G BRBIS R i 2 VT 137 Sl PaoP SR U FY - found.
3-(2-(4- fluorophenyl)-acetyl)urea (0.13 g, 0.30

nmmol ), water (0.01 nL, 0.60 mmol) and pyridine (0.05

nL, 0.66 mmol) in DMR (2 mi)Hat roofhtenperature.

After ten D[\”/\n/
o o E
o F
@
P
N

0) (i)-4-(2,5-Diﬂuoro-4-(3-oxo-3-(1-phenylethylamino)propanamido)-

CONH,

phenoxy)picolinamide
[00410] To a homogeneous mixture of 3-(4-(2~carbamoylpyridin-4-yloxy)-2,5-
difluorophenylamino)-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-y1-N,N,N’, N -bis(tetramethylene)uranium
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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m nutes, additional DMF (2 nL) was added. The reaction
m xture was then stirred for 16 hours before being
w@omsenmssat ed i n vacuo to approxi mately one haP€¢T/082005/014120
itsoriginal volune. The resultant m xture was
partitioned between 6 N HO and Et 20 the aqueous
ol ution cted E r
Hayarioetelh (A L S s L S bR R A0S were
Wi by NRRGRB LA toid:r E e TtAR PO (BLEBAETIDh eHmsoEsﬁai
organi ¢ layers were dried (Na2SO4), filtered and
ﬁﬁ]hfiéﬂt(ivhlt}é)d cilnd yv4Tu b3 28T b 4P was purified by
silica gel chromatography (eluting with 0-5% MeOH in
CHO ) and the appropriate fractions were concgntrated
vaghoyt_4he- MRS-FlogPOld, 5Tk ¢ o phiEnyl)-N henyl-
> 1)gol egéjCN @a%%%dygg} ed V\Aﬂtﬁﬁl—ld (4 N |§n dbl(%)xa;(?p 0.351
m., 2ethylmmlonaniide, hyslxrochloric acidisalte was al | owed to

warmto roomtenperat c}) tlrredfor_one hour ,
B@f‘bﬂe &) ﬁdzﬁylg%HPN';ég'of‘B a@f ord the title conpound
bty 1@@)@%&&@ g]glez‘xgkﬂf)dplcélﬂa% &4@'&@&0109 méhol) was

10. 95
&Mrtgd 28thé Bitle béthpouhdi36 dag) ]52(/d)11n 3 Hjanndt. s'nmlar t¢7the(‘ pyeparation

10 Uﬁ_l)cbm;psr?d@a 223@%1.3 gﬁ £ 16 $_{§)ID )ﬁ{&é@& ﬁ%{) 8458 (d, 15, J
hls Ty 3 MR B 00 (ﬁlYHlj'-ﬁ? Aty Bof@uis), 7628 6n,
heid 47,427 ABI(RO BM? JigdinG %xinom) 632156 4D (i DHR pASY.95 (85 (H),

- 4 fluorop hén

acet}é{)urea trlfluoroace '}f) clg

§§7t(s,®H)2165[0ﬂf3wdr~o7@ )t HBYRES calc
10.0 g, 76. 9 nnDI ma converted

ﬁ%g'tl&iiﬁgﬁgpgﬂﬂ‘gougd (12.% g, 94% in)a rr;nnerV

15 simlar to the conditions described by Kirk et al. J
Het erocyclic Chem 1976, 13, 1253. 1HNWR (CDC 3) d
12.15 (br s, IH 5 8.01- Bxamaplehl72H) . B)

4- Am no- 2, 6-di fl uor ophenol h00400]

2, 6- D|fluoro 4-nitro

converted to the titIe
o]
RS

l

~
N~ TNH,

CNmMmol ) was

(i)-Nl-(4—(2-Aminopyridin—4-yloxy)-2,5-diﬂuorophenyl)—N3—(cyano(phenyl)—
methyl)malonamide, trifluoroacetic acid salt

20

CN
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compound ( 1.7 g, 999 in a manner simlar to that
descri bed by Denopoulos et al. J MeJ. Chem 2004, 47,

WQI@S/11MB( ESI +) mz 146 (MtH) +. O PCT/US2005/014120

4- (4- Am no- 2, 6-di fl uor ophenoxy) pi col i nam de [ 00401]
4- Chl oropi colinam de (0.47 g, 3.0 nmol) was converted

27 m Er b iRy ok TR0 25
112 dm@&ggx@%, ﬁlicammﬂg 6-di f | uorophenol (0.44 g,

d I nstead of
[moam n03-24-52-Glafbanmyytidinet-yloxs)-RIVFdiflpamsohenyiamigos 360

ogcgﬁ;glpglllca%a({_lﬁ]%cgwognﬂ g@@ %ﬁplﬁﬁf{ml’}gmg 0. %@n&ﬁj}ga}? s bédverted

£
e e B Dt R reoionof

Cdmfpduthd d bﬂ@iz@@‘le hyé,)eacept yHay (Lt)e’bal[nmmé@-@]lenylacetomtn e

4- (4- Am no- 2, 6-di fl uoro henoxy) pi cal.i na 51 ny,
Iﬁdﬁl@hlmxdeAWa@hc‘b?wmérQ ég 1) es psed) %Stﬁéa‘n‘%iu “(91 nm,

29 t f
RbsriietiREey SRED /1 R OB ~) d 11. 07 (s.
IH), 10.62 (s, IH, 8.50 (d, IH J =5.6 Hz), 8.11 (br

, | 7.72 (b I 61 2 7.36-7, , | H,
5) 2. g(bj:)wl, (ﬂ(z(zﬁiniEmer-%Xﬁr%SﬁﬂlWﬁoP?FHYI)%%&Y‘(‘%"'
( mmﬁﬁ% iE!meszhyQ)m ionaml%e, tg"l\ﬁ_l-o';!})acetlc%cﬁfjsalt 445.1 117

do))~ 2

0{)&@] g ODR&’% :’(g:%nggpg‘lteg*l?ﬁwlyﬁnﬁl(gl-j _bispropemydo)-235-(

urea, trifluoroacetic acid
&ﬂhbro[—&%@ﬁ)})pwohnamlde (65 g, 0.14 mmol) was converted to the title

I I R e
Seept Rt %Eﬁhe b0 dubEwhd ﬁdrfheﬁf%%égbgatw& HPIB(YRC S10 ODS, 30

preparation o und E of Exanp :
13580max 8oRkintadkadidie HoMLIBKYo o éd%atquw mpethazfol @athd%/l [%TFA).
preparative HPLC (YMC Sl Q

@hfadpmapnzftq: ﬁmtgg%weée oubig %@u@oa@pﬁgﬁtgmf%n? ﬁle tﬂfétc%mpound

81;{%- Fﬁ@ %) as a Chite solid. "H NMR (DMSO-dg) 5 10.40 (s, 1H), 9.47 (d, 1H, J =
7.63 Hz), 8.21-8.26 (m, 1H), 7.99 (d, 1H, J=7.2 Hz), 7.86 (br s, 2H), 7.68-7.73 (m,
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

N~ TNH,
(£)-N'-(2-Amino-1-phenylethyl)-N"-(4-(2-aminopyridin-4-yloxy)-2,5-

difluorophenyl)malonamide, bistrifluoroacetic acid salt
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appropriate fractions were conbined and |yophilized to
afford the title conpound (23 ng, 22% as a white

w@eisd1786HNVR (DVSO- ) d 11.09 (s, IH), 10.63 PcT/USIP;/014120
7.92 (d, IH J =7.2 Hz), 7.62-7.72 (m 4H), 7.27-7.31
(m 2H), 7.09-7.14 (m 2H), 6.68- 6.70 (m |H),

6. 17-6. é%gg%r@%ppmd& 4y 1oy YREFR s phdhyB- 48

o%ngﬁah(sﬁyl KRR bifinldd 1t @oceBic Beidi shlt (CompbutyB bf 2-
yl -I 2= di hydropyri di ne- 3- car boxam de,
E}gaﬂflﬂia: hl’,Q l2il m@@t(ﬂr rgmiof)Ayas converted to the title compound in a manner

s;i;n éprtg él%aéﬂl gro(r)ls éﬁ (250 ﬁéj %5 .b&]%ﬁ’}aﬂ}é ne,lt 81é %[" g@;{%&f&%h dj 819589).

OXHa AbsRERYérude product was purified by
@%n%gghggﬂopyrﬁl %%Sgafl%car b%xylsl C aC|r<t3Il (IC):orrpound C of

;ﬁamhe I5F[BC F3MIY S5 @]lzﬂ 1|@m(;130mm \minuie grastieRhEomd@&eto
SO e S BTSN o iy e
‘P{y Ilgérﬁllqgtraﬁé{‘% 3@@ Sﬂ%bﬁncﬁcs%g,sd 1ogpdshosthitaiolid. 'HNMR

0.53 nmobl ) was added. After two

Cl‘gISDec%) 842(39]:(@%(}{)98.'22 @:il 112-[ fﬂgﬂ&ﬁ&i{ﬂjﬁ&d&-ﬁ)]ﬁ | (o] iHhafPerd .94
@wmﬁ%'%eaa@fmﬁ‘% e nae. 60603 Fdeh. 98- ES 11,
S BRI 15y Rigaalsdm, B, FRARSERT) M 165R (WRSHTY TeaRd.,

M2 B478qRBHILY Goldl. anDi ent tenperature, the m xture was
partitioned between Et OAc and 10% LiCl (aq). The

organi c |l ayer was washed twice with 10%LiC (aq),
then concentrated in Vacg&h B(] g¢sidue was purified
phy Eut

by silica gel chromatogr ing wwth 1:3 hexane
/ EtQAc) and the approprlatqqfrct'
P

on er e
concentrated i n vacud-y E'lc::orrpound (45
B)

ng, 49% . MS(ESI+) mz
I V- (4-(2- Am nopyri di 5-di fl uor ophenyl)-2-o0

O
x0- 1 -phenyl -1, 2- di hydropyri di ne- 3- car boxam de,
hydrochl oric acid sglty
~

H,N” N

N-(4-(2-Aminopyridin-4-yloxy)-3-ﬂuorophenyl)—1-(4-ﬂu0rophenyl)-Z-

oxopyrrolidine-3-carboxamide

A) 1-(4-Flu0rophenyl)—2-0xopyrrolidine-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 90 °C

for 2 h, cooled to room temperature, and used directly in the next step.
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[ 00405] 4-(2,5-D fl uoro-4-(2-oxo-
1- phenyl - 1, 2-di hydr opyri di ne-3 -car boxam do) -
w@b@soxippi col i nam de (45 ng, 0.10 mml) was cPCI/ER1088014120
to the title conpound (19 ng, 40% in a manner simlar
to the preparation of Conpound E of Exanple 112. 1H
NVR (DMSO-J ) d 13.40 (br s, IH), 12.47 (s, |IH),

8.53-8.57 (m 2H), 8.12-8.13 (m IH), 7.92-7.93 (m
. NABR2-ASni /3- 171 1)-2-
1 LD ol S oS )
435. 6Py rvlidine-edrbgxamitys. 1258 (M+H) + f ound. Exanpl e
115 , o D
(DAIGL-  Fo ameingpy of Lhiflioyrbsg: 5 osemye iahrany g 2 O
5 ngclsllﬁf'yaﬂQf-&Hiﬁ%@éhhol%pﬂeiﬁx&)pgridm-z-mne (Compound B of Example 24,

opyri di ne- 3- carboxam de, hydrochloric acid salt
24)9 mg, 0.1 mmol) in DMF (0.5 ml), was adde HATU (76 mg, 0.2 mmol) and

By P U PRI G S R eahy ] IR 1 arit o Bl vees
in?rf_ﬁ agﬁﬁ%{r%gg;g@g@o%&ﬁﬁg@n ahid Wal freh lguercpd evith ) mB-oPngethanol.

I ne- 3-car boxylic acid (Conpound B of
Fhearmtpnifikiurd Svasgurifiedy prep [HPL&hdThe desired fractions were

10 congrnglangrbiogd BIhaY: i NOIO8 MILHS i RO TR A ©
AR RARR (e Epb s PR (8009
B e bat o 2o,
Bt g HudroReinh T4 Ton@ B 70 Gy [IDTAd T e gt 3.1
e e

15 FEtOAc. The conbined organic |ayers were washed tw ce
with 10% Lid (aq), then concentrated in vacuo. The
residue was purified by F¥apgdede? chromat ography

c
la

(eluting with 1:3 hexane / Et GAc)~and the appropriate
fractions were concentratedygn cup to afford the

title conpound (22 mb; %N 481
(M+H) +. B) o r
i V- (4- (2- Amopyr i di npd=oxy) 2, 52di f M6t ophenyl ) -1 - (4

-f1 uor ophenyl) - %;N

X

Z
N

N—(4—(3-Aminopyridin-4-yloxy)-3-fluorophenyl)-l-(4-ﬂuor0phenyl)-2-0xo-1,2-
dihydropyridine-3-carboxamide
20
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oxo- |, 2-di hydropyri di ne- 3- car boxani de, hydrochloric
acid salt [00407]

Wae2q02/18786X f | uor o- 4- (1 - (4-f 1 uorophenyl) - 2- oxo- | PRF/UBINYI014120
opyri di ne- 3- car boxam do) phenoxy) pi col i nam de (22 ng,
0.04 mmol ) was converted to the title conmpound (21 ny,

&% &{‘52%'%@‘”‘%?’ n&aﬁ%{n‘gﬁ{ﬂéﬁ 9 S;W%g(%ﬁymgggl?nﬁ)-%oxo-
( br S1 2- hmydr$§¥ﬂ31n@$-cdrﬂbxaﬁld@8 8.57 (m 2H),

8.10-8 93-7.95 (m_.3H), 7.61-7.70 (m
[001;1,7] 7. B&,pareﬁérc(mﬁ fhidyo-4%3 2ifropyBigin-fryyloxy)bengerpmige 7

t%d @gf‘E%a%g%e J({}?*gw HRVELES g&lgﬁﬁﬁ#‘&fﬁ(g&%@_&fm give the

g i NM/R OB) §9di3f
%tl&@h}é@t)ﬁéﬁ@/ t%}%ﬂx{s E%i (Ig{nam dgom%]yd% och: O(E:J%{psnemw HH
SaB!4 Niz),Béy(d, 1H J 6Hz) 8.07 (d, 1H, J=12 Hz), 8.01-7.99 (m, 1H), 7.58-

7 ﬁégmngg%g? B LaDLE ST oy X, 3e1); €50 (L ALDR U 76
( r i col de (Co d
¢S IR, %mhgmr‘n%.% S ums conver ted to
:get}qletl secg:m?und (?20 ng, 229% in a manner simlar
BWR ( @si’@mi‘p&%?gﬁn cto?gy});ﬁ,,%nﬁg@@%hmy 1':’['2{4 fldyophgiy)-2-oxo-
[y B2fiday Budaplgdidet 20 [ 1 O 100 (M
EEMIQ] = Pfe é&l)n& Sm@lr hsnne? kY Step.Qof Examiel59) Thy cm?ie product
); MB(ESf) mz 380 (MkH) +. %
Bag m@@e@mﬁ@mwwmfml saygel £10%%6 MG QS EEBACKi giys the
anoi c h
WS er BF S APPSR as A A D THONHREIIANISG-do) &
£, 67% f1Hj°$ Q@ttﬁmhaybrmé 234 HZpB[l@{xaﬂpHﬁef%B%Zﬂﬁa) OB,
(8 nl) was added agueous M Na 70,
vH), 71997@1dnhH1J 1862, 34 Bo)e7 hb (4, 181, /st ﬁ#ﬂﬁ)y %ﬁe?( 60 (m, 2H),
7.46—7.41 (m, 3H), 7.22 (t, 1H, J= 9.2 Hz), 6.74 (t, 1H, J= 7.2 Hz), 6.46 (d, 1H, J =
5.2 Hz), 5.26 (br s, 2H); MS(EST): m/z 435.26 (M + H)".

Example 121
S
Ho
o, oo
0 F
P
N
N-(3-Fluoro-4-(3-(pyrr0lidin-3-ylmethylamino)pyridin-4-yloxy)phenyl)-1-(4-
ﬂuorophenyl)—Z-oxo-l,2-dihydropyridine—3-carboxamide, hydrochloride salt
[00419] To N-(4-(3-aminopyridin—4-yloxy)-3—ﬂuorophenyl)—l—(4-ﬂuorophenyl)-2—
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 rert-butyl ester (CB Research
and Development Inc., 28 mg, 0.14 mmol), acetic acid (5 uL, 0.084 mmol), then
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m xture was acidified with agueous IN HO (5 nL). The

reaction was extracted with Et OAc before the conbi ned
woe@animset ayers were dried (MJSO ), filtered aPdI/usS2005/014120

concentrated in vacuo to afford the title conmpound

(317 ng) which was used mnthout further purification.

E&}N%Eil -lfgxyboro ygnée (2(3 mg, 0 l(ﬁ%&%i)’ AR grznrl?g M3k & h,a
sedond- ;{3171;0?1 BB Thgy Qﬁ@o&'iuﬁrﬁn@é@oﬁﬂo()fohphﬂm/mx iddedmiAfE) ptiming at

anam henox i colinam de [ 00410
rhfor@de ﬁmgstwnxmg{%\ge wfas charged with 4N HC] in cﬁoxane (5 mL) and

3- (4- (2 di 0
SR aéﬁgcg%@ q%tr%;"hg:l it agga%&ggugedg\gllt 10%MeOH / BIAC (10
5 rgﬂg%)d x@él'ﬂe(i with s%@c{(ié’d &Jdnan dbar®nall sdrutioh (1@nﬂ5 Tﬂhﬁ; aqueous

nm.) was added DI PEA ( 7m,
&m%m&a)ckmttaetb‘é bt 10k of 19%,1eOH / LEtOAo\ﬂqgi, tge combined

et ranet hyl ene an
g S A e e
| PLECNTAOpproEat tion$ lne:
AR RIDBALS, R BRI AL G oner
domadntratddeto rayevesmsthpaoland dhenanatle hneicatitte wgrategfgpeous sodium
extracted with Et OAc. The, conbi ned, or
10 asheoRns wigiony T 2o el PR R Do Sl PEAC

&hnhydrous N SO d
Ly IR BRI IR sy 0o

@BA cblten@apd pP¥dcab e The esidue vaspbilized deom ﬂ%@tt@dtrﬂm%l mL) /
t fford the titl
O

G0 0 i Koy PN QM98 1247 1 LD S 1, 762

15 Fro élﬁsﬁﬂ“@ Mt 8 Nl id, e omamg:e Hzhy&iroekil o8| £=deid 291@@); 8.00 (d,

(35 4= (624 Bz D746 (s %Ié), 36- (-1 e EEDn i Aoy 28D, 7.00

IR LB Bt £ R ¢ Pog® S BT B ID:

ar7atd.661(mef1 mm@B En,o]fH) 1.75-
ANl o Gy RS ST ”“?“““89 e (o Iy 8 70
(b8 (b1 ED; MS(EST) m/z 518.29 (M + H)

20
Example 122

. UYQ o,

=
N

N-(4-(3-(2-Aminoethylamin0)pyridin-4-yloxy)-S-ﬂuorophenyl)-1-(4-
ﬂuorophenyl)-Z-oxo-I,2-dihydropyridine—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 (DMSO-dg) 8 12.10 (s, 1H), 8.52
(dd, 1H, J= 7.6, 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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= 7.8 Hz), 8.21-8.26 (m IH 8.00 (d, IH J = 7.2 Hz),
7.89 (s, 2H), 7.67-7.72 (m IH), 7.22-7.36 (m 5H),

W@2003467896 (m |H), 6.21-6.22 (m |H 5 4.93- APOBUSIHNS/014120

IH), 3.57 (s, 2H), 1.35 (d, 3H, J = 7.0 Hz);
HRVS(ESI +), 427.1582 (M+H) + cal cd., 427.1574 (MH)+

u e =
e e N Rt e R e e I
O 6 33 (ENFN I8 B, )3: 507U i) BH), G0 98 (m, 2H); MS(EST) m/z
trichl oroacetic acid saltA)

A78:28-(Mi+(IB- ( Cyano( phenyl ) net hyl ani no) - 3- oxopr opanam do
)-2,5- difluorophenoxy)picolinam de [00412]

3- (4- (2- Car banmoyl pyri di n- 4-yl oxy) - 2, 5-di.f| uor ophenyl am
i no) - 3- oxopropanoi ¢ aci Hx4kphosnd B of Exanple 116,
70 ng, 0.20 mmol) was converted tg_the title conpound
(67 mg, 729% in a manner simlar ltb\the preparation of

Compound C of anmpl e 116 eHce
NSECE Of

()-2-am no- 2{ pheWyl acetri | §
(Al drich, 47 0. 28 g wae used i

(+) - | phenyl et hanari ne MS(ESI+) mz 466 (MH)+. B)

()-M (4-(2- Am nopiie -4-yl oxy) -2, 5-di fl uorophenyl ) -i
V3- (cyano- (phenyl ) nethyl ) mal onam de, trifl uoroacetic
acid salt [00413] N :

+)-4-(4-(3- ano( phenyl ) met hyl am no -.3-65(0 r opanaji d
g) E\Q(SSéludéé-ﬂf{g}f/(pwgigimizbﬂ?pieﬂmlgmmﬂ)ﬂﬁé}iQW@ !09‘@)@’&“{{11‘(4'
nmol s copverted .to the tidl [

o1 B raphew e prichar o e SR HREHRG By S IISde sar
fgybﬁzgex% arb@ta ShRAaChESRr RS Blueplevias tpgivieftheHbyalt of the
reparative HPLC (YMC SIO(I?S, 30 x 500mm 3

gri@ehapourii@t3 49 yall 903Gl UBONMREPMERbH) 1?2_,.11'"71 B8, 8.59
D TR e e
?332}%‘3&%)%6?&&‘:1}1 JH VRS DVBN7 58 (6, 30,4051 &, 11 = 8.8 Hz),
7.46-7.41 (m, 21, 7.01 (d, 1H, J= 6 Hz), 6.75 (t, 1EL, J = 6.8 Hz), 3.70-3.63 (m, 1H),
3.52-3.45 (m, 1H), 3.30-3.27 (m, 2H), 2.86-2.84 (m, 1H), 1.95-1.93 (m, 1H), 1.80-
1.62 (m, 3H), 1.58-1.44 (m, 2H); MS(BSI") m/z 532.31 (M + H)".

Example 124
I AN
F N N
peng et
O
P

N

4
/k
' HN

N—(4-(3-(3-(Dimethylamino)-Z,2-dimethylpropylamino)pyridin-4-yloxy)-3-
fluorophenyl)-1-(4-fluorophenyl)-2-ox0-1,2-dihydropyridine-3-carboxamide,
hydrochloride salt

[00422] Prepared in a similar manner as Example 121 to give the HCI salt of the
title compound (58%) as a white solid. "H NMR (DMSO-d) 5 12.10 (s, 1H), 8.57 (s,

- 230 -



7.63 Hz), 8.21-8.26 (m IH), 7.99 (d, IH J =7.2 Hz),
7.86 (br s, 2H), 7.68-7.73 (m IH), 7.43-7.54 (m 5H),
W®2008467867 (m |1 H), 6.20-6.22 (m 2H), 3.55 (npCRH§2005/014120
HRVS( ESI +) 438. 1378 (M+H) + cal cd., 438.1374 (M+H) +
found. Exanple 118 ()-iV1-(2-Am no-I|-phenylethyl)-

0r BSSIGTHERTS T SHE SRl B 7 68,24 Ha), 803 (dd. 111, -
B AR AN00 (G IEL = G L), T T S, T o aahornl
’89-\7/35 (mﬂﬂﬁiﬂ%@aﬂggjmﬁﬁﬂz)%a@&)%a}ﬁj‘g iP5 380,

LB s Aol | PIRMBRES Sepmehe e oo

5 |n a manner simlar to the conditions described by
Canpi ani, et al. {Tetrahedr on2002 58 3689). The
cobalt boride was pur chaEédmﬂ?lQ)lﬂ fa Aesar. The crude
product was purified by preparativecHPLC (YMC S5 ODS,
10 x 250mm 30 mnute gradl enfy fr m 10% t o 90% aqueous

nmet hanol w th HR 0/JFA)F AL OP ns wer e
conmbi ned and | yophili ze aff rd hm compound
(5 my, 21% agy |te V8O- *y d 10. 39

(s, IH, 872d 85Hz 812817(mIH),
790794(m3|—|) 9\763(m2l—|) 7.27-7.34 (m
4H), 6.60-6.62 (m I} .09-6.10 (m IH), 5.09-5.10
(m IH), 3.10-3-50 (mNGH): HRMB(ESI+), 442.1691

{%Fi l Qdﬂép@/’f "8?1‘3%%’1’%4; ?)Qg’?ﬁ}g é‘rﬁég@% auil.!f'(&)hen?fl) -1-(4-
O{I\SM‘F)BH] B 'a OXQ’Xp@WiﬁfﬂrbgyﬁﬂHﬁ-?'adMﬁmm hAglrochloride salt

uor'ophenyl )- 2- oxopyrrol i di ne- 3- car boxyl i ¢ _aci d
10 [maap] Prepaed ol auslmlar penner as Example 121 to give the HCl salt of the

6-di neth Xas of.
bile apmBRa 675 A Repit ) H NGO it § 1516 1k, 852
[EIMREN 3LUF & 85 a%ed rh), 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 (4,
1H, J= 6 Hz), 6.68 (t, 1H, J = 7.2 Hz), 3.65-3.56 (m, 2H), 3.48-3.45 (m, 3H);

15  MS(EST).m/z 508.27 (M +H)".

Example 126
H H
peRu gl
0 °© ©° F
HO | X
~
H,NT N

1-(4—(2-Amin0-3-(hydroxymethyl)pyridin-4-yloxy)-3-fluorophenyl)-3-(2-(4-
20 fluorophenyl)acetyl)urea, hydrochloride salt
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fluoroaniline (Aldrich, 33 ng, 0.3 nmmol). The reaction
m xture was heated at 90 OC for 2 h, cooled to room

wo eoppaLmbur e, and used directly in the next stR@EI/B$2005/014120

I V- (4-(2- Ami nopyri di n-4-yl oxy) - 3-fl uorophenyl )-I-(4-fl
uor ophenyl ) - 2- oxopyrrolidi ne-3-carboxam de [00416] To
a m xture of

cl
| - (4-fiuorophenyl)-2-oxopyrrolidi ne-3-carboxylic acid
(0.3 nol), 4-(4-am no-2-fl noxy) pyri di n- 2- ame
(Conpound B of Exanple 24, 2119 , 0.1 mol) in DW
(0.5 M), was added HATUB¢cHS ngY 0.2 mmol) and

foll by. di | | et hyl . 0.57 |
A ThoerBed) iR A feathatndte. 057 O
i r Rm- 18 fer2buty] et brch and

] o B Ry by o PPLG T
Desdlopnkrt imctd. @ ps8. We menad pmbTHE §18 Wéﬁtlfl@ﬁri {EoRaRiat 78 o> was
ag.,  NaHCQ3 | uti and .c ent rat ed . .. B
eI Tt 3 B 6 VRSB ES ol bt aE URnliring at

be i 7$i %d0& ise.
?i& ¢ gor ﬁ%?nl?b%élg@%fiDﬁFn @l%bornLgm(G"lsﬂl(?%Z Iﬂ%ll?l)l)“,]asl 2 dnlid)pmse
Thi readtiohdw4s stirtet,at 378°Q Gor(3 OHipin, andl. veas then aljoyed tg sgwly to
IH, 6.1 1 (d,_ IH J 2.8 Hz),, 39 ,
roqn et e epetan v oo R L sl

1 ium bi ion (50 mL) and extracted
e R e e e Sor oy ) (411
t@ﬂh%ﬂi}@ Aydtdte 23 @50-nhL,)2-Thei doyrcbimedyargatiimexterctawire QER)

ashykans N SO( adeancepyatedivagus | The TpfeRIAe VRSP
ﬁggﬁg};l : %@%ﬁé@g&pﬁ%@ﬂﬁ&@éﬁ (P& % £8589K&Hi1&l6ompound (0.95

- B34 PE0r nikSsdlidt I'PPMIMRIIIMS Oyl 9 Sy1obkinz etid)yil Ad 3 (s, 1H), 8.47 (d,
Conpound A of Exanple 7 h in a manner simlar to that

a1, Exaid He), 6240 @, gHyvEé=tHeHez). 11148 Eolpound (89% as a

tan solid. 1H NMR (CD3OD) d 9.13 (s, |H), 8.72 (dd,

IH, J 8 4 Hz), 8.60 (d, IH J 6 Hz), 8.07 (d, IH5J =

12 Hz), 8.01-7.99 (m |H), 758-~7,.86,(m 2H), 7.45

(t, I1HJ = 8 Hz), 7.40-7.32 (@6 6.99 (d, 1H J =4
Hz), 6.76

0
o~ I ~
~

BocHN N

B) tert-Butyl 4-(Z-ﬂuoro-4-nitrophenoxy)-3-formylpyridin—2-ylcarbamate
[00425]  To 2-fluoro-nitrophenol (Aldrich, 700 mg, 4.44 mmol) in DMF (5 mL)
was added sodium hydride (60%, 180 mg, 4.44 mmol). After stirring at rt for 5 min, a
solution of rert-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 1t, the reaction was diluted with EtOAc (50 mL), washed with
10% aqueous lithium chloride solution (2 x 40 mL) followed by saturated aqueous
sodium bicarbonate solution (40 mL), dried over anhydrous Na,SO4, and concentrated
in vacuo. The crude product was purified by flash chromatography on silica gel (50%
EtOAc / hexanes) to give the title compound (1.0 g, 72%) as 2 yellow oil. 'HNMR
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(t, IH J =8 Hz); MS(ESf) mz 465.18 (M + H+. B)

L- (4- (3- Ami nopyri di n-4-yl oxy) - 3-fl uorophenyl )-1-(4-flu
wo@e@phemnsyt ) - 2- oxol , 2-di hydropyri di ne- 3- car boxe@n/tis2005/014120

[00418] Prepared in a simlar manner as Step C of

Exanpl e 59. The crude product was purified by flash

°hr°”atﬁ21%"?ygﬁ%?8 W(r??%@‘e/ {Vgﬁﬁg* (EbsDlebG e 1.7 -
. 1H NMR ( DMBO- 12. 07 |
@gbwgﬁ’%ﬂéJ = 7.6, 2.21 Hz)5t8. 14 (dd, IH,(SJ 206.4,

2 Hz)5 8.04 (s, IH) 5 7.99 (dd, I1HJ = 13.2, 2.4 Hz),
7.66 (d, IHJ =52 H)5 7.3 - 7.0, (M2H5 7.46 -

7.41 (m 3H)5 7.22 (t IHBJ = )5 6.74 (t5 IH, J =
7.2 Hz) 6.46 (d5 IH, J =5.2 526(brs 2H) ;
MS(ESI+) : miz 435.26 (M + P|)+ Exanpl e 121

i V-(3-Fl uoro-4-(3- (pyrd' - 3-yl net hyl am no) pyri di n-

4-yl oxy) phenyl ) -1 - (4-
f1 uorophenyl) - 2- oxo- Iy 25\ Ry@r opyri di ne- 3- car boxani de,
hydrochl oride salt [00419] To

CY- (AtetABaryI AqRTuoto-d-sitrpiphiy)xy3-3-(hydreyimeethy)pyridin-2-
1- (4-f 1l uorophenyl) - 2-
oxo- | yizaxhamaie opyr i di ne- 3- car boxami de (Exanple 120, 30

0 _@% ] rmylpyridin-2-ylcarbamate
g’%f%& Zropﬁ'rtro |1:1IA| e- O(r(c}:g;gg é@gﬁ‘%ﬂ%ﬁot yrpytr-butyyl
G%trﬁ d@ﬁmlﬁﬁ panetha ¢l RaYet 6 PEevs atidal sodhgn hgrohmdqdp (7.6
% acetlc acid (5 uL, 0.084 t.nensod UM 4 with
g a@@mylbo Adey gitrias af 0% fay, 306111?}15%6 ARASEPD WRp HB?’“C ed wi

St i rrin rt f or
bl e s eban i sioufe §EHRE ERTY, 2o epeu bl liuted vih
EEOA& (§ BIL) 4ndd thetlﬁb%rsr ﬁa@tsbpuiatmlx The erganis layeamge drigd over
i n"di oxane 2\1\%@ and stirre an additio (51&15
hnla’tdrmts NG [ n@chmncmir ingryR @oBIW Hl§ROMPORD me,
g aﬁﬁéﬁ"g‘ﬂ% Sélb‘?ﬂ’?‘}cgawa(sig %’;tﬁoﬁhe aq g‘%ggg‘gdﬁggg Tas
géﬁ Y5833t @4, WJ:UL 10418 0f7) 1696-¥HCHind, 2B, ¢S5 étnblHIJﬁe 8.4

nbi ned org anlc | ayers were dried over anhydr
Ny SCB8 (ii’,lleL et HopndSii(s,2ABd1 5 (mQ&DOMSfE,%I m/z 380 27 M+

H)".

F NH,

b

BocHN N/
Dj tert-Butyl 4-(4-amino-2-ﬂuorophenoxy)-3-(hydroxymethyl)pyridin—Z-
ylcarbamate

[00427] Prepared in a similar manner as Step C of Example 59 to give the title
compound as a white solid. IH NMR (CDs0D) & 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, 9t);
MS(ESI) m/z 350.11 (M + H)".
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resulting crude product was purified by prep HPLC. The
appropriate fractions were concentrated to renove
woredosamsb7 and t hen nmade basic with saturated apCEUSE05/014120
sodi um bi carbonate sol ution. The aqueous sol ution was
extracted wth 10% MeOH / EtOAc (3 x 20 nL) and the

|
e U A e R e U
(PR s el o (3 T

O gl ve e sa e ll e
lﬁﬂmﬂlun@re(pz&dng Sﬁ@%ﬂg@nﬁr e Cofi Xgmple-ARR §ipnio G salt

(?fgﬁez i / ( SBOLTQ) a(s&thl?q_?{)ﬁg’ _I&?Il\ﬂl{ (91\,1_%? 2dg§0 '{%b? é? 1%31_}0 56 (s,
](]Hn%‘ 73}%(@ 17143)"2? 2 ﬁz 09 7@%1 lm J|~J_=|Z 3.6, 248 H&%,J 566, 58), 7.19-

2
70@@[11( 3ED), I6H6 (@, H4, J—Iz)’7 2 162)75 571, 21H9|, 3 §9€5 2,121)%1!&”%812) m/z
3.72-3.64 (m 3H), 3.37-3.26 (m IH), 3.17-3.10 (m
#3916 MgHP. 92 (m IH), 2.74-2.66 (m IH, 2. 10-2.03
(m IH, 1.75- 1.68 (m IH); MS(ESI+) mz 518.29 (M +
H) +. Exanple 122 L
(4- (3-(2- Ami noet hyl am nolxympdé b27- yl oxy) - 3- f | uor ophen
yl)-1-(4-

simlar

f1 uorophenyl) - 2-oxo- | F2-dih Ero E} i ch
hydr ochl ori de salt [004Pre areg i
manner as Exanple 121 _toxgive Phe ®C f the

title conpound (52% ds a white solid. 1HN ( DMSO- d6)

d 12.10 (s, |HN8& d, IH J =7.6, 2.4 Hz)3 8.25

(s, IH, 8.09 (dd, IH,/ = 6.8, 2.4 Hz), 8.06-8.02

(mlIH 5 7.96 (du,NH™NT 6.4 Hz), 7.56-7.52(m 3H),
7.42-7.34 (m 3H), 6.92 (d, IH J =6 Hz 68 (t,

1 H4-(2-Smnd-B- )((mahmnanqm(thyl)mdmgi-mxz; WPWD-?" 2-(4-

MS(ESI +) mz ,478.

i V- (3- Fl uor o- “C’g"l?lb‘?"é'y?fe&y}_&u?ay ?net ﬁl ﬂ'am' not) pyri di n-

4-yl oxy) phenyl) -1 - (4-

f1 uorophenyl) -2-oxo-1, 2-di hydr o'_pyri di nr\?é 3- car boxam de,
2

hydrochl ori de salt
/Q 0]
O)J>N

(BOC)zN

- car boxam de,

A) tert-Butyl (2-bis-BOC-amino-4-(2-ﬂuoro-4-nitr0phenoxy)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 plL, 0.24
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,S04, and concentrated in vacuo. The crude product was purified by flash column

chromatography on silica gel (20% MeOH / EtOAc) to give tert-butyl 4-(2-fluoro-4-
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[00421] Prepared in a simlar manner as Exanple 121 to
give the HO salt of the title conmpound (71% as a
w@edosowsspl i d. 1H NVR (DMSO-7) d 12.17 (s, | HPCBUS®05/014120
(dd, IH, J 7.2, 2 Hz), 8.51 (s, IH), 8.16 (dd, IH J =
6.8, 2 Hz), 8.1 1 (dd, IH J = 13.2, 2.4 Hz), 8.02 (d,

2
nitrgpepo) el g B perbanud 67 lardnas g
y%ir—li)o“Mﬂ’ J =6.8 H), 3.70-3.63 (m |H), 3.52-3.45 (m

, 3.’30-3.27n§m 2H), 2.86-2.84 (m IH), 1.95-1.93
[00d430]H) ToXergbutyl 462-fluero-d4jtropheBexyd-344 (m 2H); MS(ESI

+) mz 532.3 M + . .H)+. a
i et R S He MR 34§ 0127 grngl) Pud PAAE (16
@%.Bzﬂﬁ)ﬂo?%)cﬁ&ﬂommethane (1 mL) was added di-rert-butyl dicarbonate
uor ophenyl ) -1-(4-fl uorophenyl)-2-oxo-1,2-di hydropyri.
@ildgel3 32 and) Oxidme]). Wyithr sdningrat #e3Osain, a pogiypept bis- and tris-
Prepared i simlar nner..as aml [
OBl B5 ot PP SRR By AL gl b
cgg%g?aé%wa%\%l@e&%g g & rl Bor B0 this, thelacti8n s parifitd ,

J =7.6, 27 Hz), 8.09 (dd, IH J 6.8, 2.4
Hedctly By BRsl celymi idhrainatogr8pley, orpsilic (EtDA tp givelthe title =

Saaunissd oy s ST . Frakicpiipyd ol i) 52
by 8157 Sl Sfer, EFbg gt PR BV S SR ©
%@,Q.Sﬂ)@s; 3EE)X amgal (s, 2URH; MS(ESL") m/z 593.34 (M + H)".

(4-(3-(2- Amo- 3- hydr oxypr opyl am no) pyri dm 4-yl oxy) -
3-fl uorophenyl)-1I-(4-

uor oph | )~ 2- - | 2= di; i-di ne-03 i _
RYar oSRPSP A T A Iy I6 8y P HRGH iheny)
mannes. a4 FarppieenyDicdtpl) @reachyd@chidrideahlt of t he
title compound (65% as a white solid. 115 ggR %DI\/ggede1 It
{D0H31110 Rreparedin a gmslar pganer ppiStep (CopE e )tg Be sa.

IH), 8.09 LH .= 6.8 152, 0 celH,
gf ﬂlefg?egpn@o%% 85%7/0)6% acghits ﬁgﬂﬁ.\] 1I-?£ I\Q\/IE!Z(H%@O _/cé%é‘i@s% ﬁé_,' 1H),
(085318077437 423 8, (1), BBD (mB3198 7(1d-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(EST) m/z 442.30 (M + H)".

Example 128
T
0) ° ° F
RESH
Ho
b
H,NT N

1-(4—(2—Amino-3-((2-hydroxyethylamino)methyl)pyridin-4-yloxy)-3-
fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea, trifluoroacetic acid salt
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IH J =6 Hz), 6.68 (t, IH J = 7.2 Hz), 3.65-3.56 (m
2H), 3.48-3.45 (m 3H): MS(ESI+) mfz 508.27 (M + H)+.

WE2@TPLB67126 PCT/US2005/014120

| - (4-(2- Am no- 3- (hydr oxymet hyl ) pyri di n-4-yl oxy) - 3-fl uo
rophenyl)-3-(2-(4- fluorophenyl)acet yI ) ur ea,

hydrochl ori de saltA) tert-Butyg

4-chl oro- 3-fornyl pyri di n-2-yl car 00424] To
(4-chl oro-pyridin-2-yl)-carbamg d tot-butyl ester
(CB Research and Devel opment Inc., 2.0 g, 8.75 rnnol)
in THF (18 nl) undee-pit, -78 0C, was added
"-BuLi (13.7 L, 21.9 mmBbg i n hexanes)

dropwi se. After stirringy@n"~ N8 OC for 45 mn, a
solution of DMF (1.93 nL) in THF (2 nlL) was added

Ay opwieseBufih -BEMGamino-de2-ftarprécnitegphengxy)py¥righn-30

d lowy t
{enperimeng Cipap e BadRllnched wi th 1N 8q HO
@ﬁég&u]m i glﬂﬁi% ofﬁearbll*ﬁﬁﬁ hiGfér W SRp2abLEdesle A0V eogive the title

nate sol ution (50 m.) and extracted with

&3tydundqe4%) s zg geuogssm .M NMR&CBe@b) RecB biddahilc/=10.4,2.8
tract

ﬁéh;@%%t%a&'z%%ﬂ{ R T AR S h e T A 4 T

2. 2G50 AL B H LSRRG T8 RD! SREST) bH 2020 M+

Igzil).id. 1H NVR (DVSO-cfe) d 10.44 (s IH), 10.13 (s,

, 8.47 (d, IH J =5.2 Hz), 7.40 (d, IH J =5.6
Hz), 1.48 (s, 9H). B) -Butyl

R e e L
4. 44 @ﬁ@l‘dphdﬁy?kf(z( -@l- ﬂﬁ()rOWSHﬁWe@’l)iﬂdi uniffugtodcdtic acid salt

60% 180 . After stirrin rt for
Eﬂ(ﬂ;’:”h s]bjemrﬁ@m @sm"tﬂ@f nmgmrw Step C of Exarrglple 59 to give the TFA salt

S
ﬁsg‘?t(é AR >6)t1 8,8 IYvers= 6 RIHA) el 8a(dc16 QHOZ=F 108,204 Hz) AfSBe’T 40 (m,

co o rt, the reaction was dil uted vvlth Et OA g
ﬂtED),7M§’tm)c(mmziEh 6.68 (d, 1H,J= 72Hz)434(s 2H), 3.81 (s, 2H) 75 (4,

M, J="7.2 Hz), 3.18 (m, 2H); MS(ESI") m/z 472.24 (M + H)".

Example 129
~
o ° ° F
Hsz\N AN
Ho || _

N-(4—(2-Amino-3-((2-aminoethylamino)methyl)pyridin-4-yloxy)—3-ﬂuorophenyl)—
1—(4-ﬂuoropheny1)-2—ox0-1,2-dihydropyridine-3-carboxamide, trifluoroacetic

acid salt

- 236 -



10% aqueous lithiumchloride solution (2 x 40 nlL)

foll owed by saturated aqueous sodi um bi carbonate
waetatime7 (40 nl), dried over anhydrous Na2SOIPCHOM005/014120

concentrated in vacuo. The crude product was purified

by flash chromat ography on silica gel (50% Et CAc /

hexanes) to give the title conpund (Ind, g, 72% as a
yellow oil. 1H NVR(CD30D) d 10.5 IH), 8.37-8.25
(m 2H), 7.67 (t, IH,J=7.6O.6O(d, IH J =6

Hz) 1.59 (s, 9H). C) tert-Butyl

4- (2-f1 uor o- 4- ni tHoophepoxy)-3: dr oxynet hyl ) pyri di n-2
-yl carbamate [00426] To Bedt{|butlyl

4- (2-f 1 uor o- 4- ni t r ophenogyn3- ot

nyl pyri di n- 2-yl car bat
nate (75 ng, 0.2 mmol) in nmethanol (1 nL) at Q_OC was
Ayl dederRiityh(25BOChguninaté-(2-lugrend; nirophenpi)pyridin:3y

stirring at 0C for. 30,.m\n, .t he reacti on was quenched
Wit h g&peﬁha%(%@(iﬁmweﬁl%s?ﬁ%m% ori de sol ution (1
[tﬂhlesﬁﬂh & SRR H AiNAS: Hhdndt 80Stah ofEEQRep16 52T gisaithe title

ayers were separated. The organic |ayer was dried

&Wouﬁﬂ hmp?ﬂv‘a Mosc%ﬁl.ghmgm C@mscaab §8-30ddabido/ T é:),_ 2.4 Hz),
003 8120, 2BBetisads BT 1 LB GUR [Rekr Tz fr Sl 20,
(T SR A R e e e e,

4.81 (s, 2H), 1.57 (s, 9H); MS(ESI+) mz 380.27 (M +
H +. D) tert-But

B) ( 4-N#d@ﬂnﬂnq:gl(@pmm@l;xl@nb}@w&&}?& inslerai. 2

A e e M S

whi t ecsWokSmiddlthlRofdacaiD)cid At 14 (d, |H J = 6 Hz)
Ok e ey s ke 02 it e e £ 28 BRpte 5
pof 2R Bl S YR AR ST 9 TR G236 e fhe P
LAPHERY bikie BofaBound (28%) as a white solid. 'H NMR (DMSO-ds) 8 12.09 (s,
1H), 8.52 (ad, 1H, J="17.2, 2 Hz), 8.09 (dd, 1H, J= 6.4, 2 Hz), 7.99 (dd, 1H, J=12.8,
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, J= 7.2 Hz), 4.25 (s, 2H), 3.20 (m, 2H), 3.08

(m, 2H); MS(EST) m/z 507.23 (M + H)".

Example 130
| X
o 0O O .
HO | N
S
H.NT TN

N-(4-(2-Amino-3-(hydroxymethyl)pyridin—4—yloxy)-3-fluorophenyl)-l-(4-

fluorophenyl)-z-oxo-1,2-dihydropyridine—3-carboxamide, trifluoroacetic acid salt
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(4-fl uorophenyl)acetyl)urea, hydrochloride salt
[00428] Prepared in a simlar mariner as Step C of

wE2@spi®6B9 to give the HO salt of the title PONPS2INR014120

as a white solid. 1H NWR (DVMSO- ) d 10.99 (s, IH),
10.56 (s, IH), 7.82 (d, IH J 7.2 Hz), 7.74 (dd, IH J
= 13.6, 2.8 Hz), 7.31-26 (M3 7nd9- 7.02 (m 3H)
6.16 (d, IH J =7.2 Hz), 4.5 2H) 3.69 (s, 2H);
MS(ESI+) mz 429.16 (M + H)+. le 127

l-(4-(2-Am no-3-((rret hyl am rip) met hyl ) pyri di n- 4-yl oxy) -
3-fl uorophenyl) - 3-( ophenyl )acetyl ) urea,
hydrochl ori de salt A tert IBntyI

(2- bi s- BOC- ami no- 4- ( 2g§NoToNZ- ni t r ophenoxy) pyri di n- 3-
yl ) met hyl (met hyl ) car bamat e 00429 Tot r -huty

Ay ( 2-fekeRuty) 3((entroyyldimgthy. sslyiwimf&y})r‘h(%ﬂzom -far bam

t d 126, 75 , 0.2 |
gl ghl w%gggw??yridﬁﬁ-?ﬁg?b % was rrgdded nemtTEyI) alm'nne
@3%96] ’TOQEI% %uf?ml-(Z fﬂMrd)—ﬂ—rIﬁE})hen@ﬁﬁt.’i (hydedxyn{etldyl)plyridin-2-

| owed by sodiumtriacet oxybor ohydr.i de
M14&Bangte (Gloraﬁoumtﬂ: pf Easple 126i 160 mg, %@6 pimqlyn gighlgromethane

T

ﬁ'&é % grﬂ@mm@[)' %ﬁ&\éﬁfn@rﬂﬂ‘ﬂﬂb@w?n &Becﬁ@é eqaivdlent of tert-
concen rat I n vacuo. The crude product was purified

lblycylfdhﬁsthylexbj'l whitvrich (é0veigo 626 phypold iwas iafidedn Tl re@cg@%vwééqrred
EtOAc) to g| e

M forf %ﬂdowaﬁ £ 'Z‘E}E% wa&lﬁc}éor@m@aﬂy (05 st yyigh yater
%8&%6%’%@5?%@5@@@%04%@ cotReRrat &l awcao | The crude product

4- (2-fluoro-4-nitrophenoxy)
bty oo Mﬂ?mﬂﬂhgraphyyohcsdmb@ch@@% P arghexanes) t

mmol ) and

Iy
91V@ ﬁh@ﬁf@ﬁmmd@”r@g Mn?%@éltﬂ?omr h IB]S(’rPy (CD;0D) 5 8.16
UL HPLINAE, 2.8 Hz), 8.09-8.05 (m, 2H), 7.29 (t, 1H, J= 8.4 Hz), 6.53 (d, 1H, J
_ 5.6 Hz), 4.84 (s, 2H), 1.43 (s, 9H), 0.84 (s, 9H), 0.00 (s, 6H); MS(EST) m/z 494.29
M +H)".

F NH,
S
TBSOT%
BocHN N/
B) tert-Butyl 4-(4-amino-2-ﬂuorophenoxy)-3-((tert-butyldimethylsilyloxy)-
methyl)pyridin-2-ylcarbamate

[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, 1H, J= 8.8 Hz), 6.43 (dd, 1H, J=12.8, 2.8 Hz), 6.39-6.37 (m, 1H), 6.21 (d,
1H, J = 5.6 Hz), 4.85 (s, 2H), 1.39 (s, 9H), 0.81 (s, 9H), 0.01 (s, 6H); MS(EST") m/z
464.34 (M + H)".
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(Aldrich, 32 ng, 0.15 mol ). After stirring at rt 30
mn, a mxture of bis- and tris- BOC material (2:1)

wor®sobser ved. An additional portion of DVAP apdir/tis200$/014120

-butyl dicarbonate was added. After stirring at rt for
30 min, the reaction was purified directly by flash

col umm chromat ography on silica (EtQAc) to give
the title conmpound (44 rrg, GLP/() S a yellow oil. 1H
NMR ( CD30D) d850(dF , -7.97 (m
2H), 7.43 (d, IH J 5. 707 , J 8.4 Hz),
4.64 (s, 2H), 2.83 (so 24 (s ; MB(ESI +)

mz 593.34 (M + +.

| - (4-(2-Am noTBsE( hyh ami no) met hyl ) pyri di n- 4-yl oxy) -
3-fluorophenyl)- 3-(2-£4-fl uorophenyl)acetyl)urea,
hydrochl ori de $8FiNT00431] Prepared in a simlar

" SfreASuty] SR cbre Yo BBGIAIIAINLNSDLDE-Hebr bl (81

(DNSQmﬁ@?hdnﬂpz&&o(lsz dmy)d,roﬁynaﬁae(se IH), 7_ 45 7_ 42
(m | H) gm : g , 6.52 (d, IH,
= waszyz)mldg njg:n@gy)pyﬁ)(hn-g }ggarP maﬁ«H) 2.54 (s, 3H):

3% le 62 to give the title
Wé‘%ﬁ b TR POl B ot ol Rt S
d 186%) as a colorless oil. 'H NMR (CD3OD) 58.51(dd, 1H,J=17.6,2.4

for ophomy]
quoropheny )-3-(2-(4~f1 uorophenyl acet ) urea
Hr), 7198dobdal + 6 Boi H844180Am, 28Dt 7.4 {47 (m, 2H), 7.21-7.15 (m, 3H),

45 Re T 3o b Byt caf il pg?FS%%%f o EpaIh e

i r r SH.ep (& Rl e nl 207934 Gvied) he
t.fﬂrfdc%‘n%%ﬁ?@éi%%’ as (;g{)i?v%mlleNNR (CD3CD) d
8.30 (dd, IHJ = 10.4, 2.8 Hz), 8.23-8.20 (m 2H),
7.52 (1, 1H 3 = 8.4 He), 664’ (0 IH 3 =7.2 H),

4.71 (s, 2H), 3.65 (t, 2H J— 340(m 2H)
1.57 (s, 18H); I\/B(ESI +
|- (4-(2- Am no- 3- ((2- hyd et yIa no hyl)py
ridin-4-yl oxy) - 3-
fl uorophenyl)-3-(2-(4 f I uor ophenyl ) acet yl ) ur ea,
trifluoroaceti CH@fﬁ\/}ﬁt
W
BocHN N
D) tert-Butyl 4-(2-ﬂu0r0-4-(1-(4-ﬂu0rophenyl)-2-oxo-1,2-dihydropyridine—3-
carboxamido)phenoxy)-3-(hydroxymethyl)pyridin-Z-ylcarbamate
[00439] To tert-Butyl 3-((tert-butyldimethylsilyloxy)methyl)-4-(2-ﬂuoro-4-(1-(4—
fluorophenyl)-2-ox0-1,2-dihydropyridine-3 -carboxamido)phenoxy)pyridin-2-
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). After 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 MgSOsa, and concentrated in
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. 'H
NMR (CD;OD) & 8.62 (dd, 1H, J="7.2,2 Hz), 8.04 (d, 1H, J= 6 Hz), 7.94-7.90 (m,
2H), 7.50-7.46 (m, 2H), 7.33-7.25 (m, 3H), 7.20 (t, 1H, J=8.8Hz), 6.67 (t, IH, J=
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[00433] Prepared in a simlar manner as Step C of
Exanple 59 to give the TFA salt ofthe title conpound
W@ 28511me7 awhi te solid. 1HNVR (DVBO ") d 11. 12PCBHUS10p§/014120
10.69 (s, IH), 8.01 (d, IH J =6.8 Hz), 7.87 (dd, IH,
J =12.8, 2.4 Hz), 7.53-7.40 (m 4H), 7.26-7.20 (m

éggaz) %z&ﬁ(d( ?H iHs J1), 5% (E@H), §:4%gs,§9§ni); %@B@S&?ﬂé §65.17 (M
m};{ 472.24 (M + H)+ Exanpl e 129 '
-

(2- Am no- 3- ((2-am noet hyl ai niiio)methyl)pyridin-4
-yl oxy) - 3-fl uorophenyl ) -

B de MR Ly S g Sy P BUACERIL Yo clapRERRAS-(o-
(2- B%Mﬁﬁeﬁéy 1{-3-dxoLQ2 @iy dropyradinesBxarboyainit e tﬂﬂuoroacetlc

yl ) met hyl -am noet hyl ) car bamat e [ 00434] Prepared
in a mdiidisalar nmanner as Step A of Exanple 127 to g| ve

ety " 43R o 20 B A el My i

a-2-yitiBarmaté (23 (B058
?r"%rgo%alﬁla}_éﬂhené)gygé @yd‘roﬁ?ﬂm@t@gﬁﬁn% ZB}H) ; imeé ¢ (A ﬁi;lg)?H) ;
MB(OESh-H)HIﬁ(ImBZ 2t vt was Riided N H(jn dioxane (10 mL). Adfter stirring at rt

’Igg\rlgfgy }hegreég:tqo?l was c{)gcen%rglteg%? 2:9 uoa nfh%%ﬁtgl@/ by fnloq{l& "W
1 lc. (Pad 4 Rf heiakibn2wexoncehthtddyadaplyene was

di ne- 3 oxani de, r| fI uoroacetic acid salt [00435]
ddurdri2 krscmgb mdotlmaesu&tawmsdlrﬁ wvas cengeniraied gatine d hg gesidue was

O i e
1
il G ST R Sy R a0 . 5

gddf)@ gfel= 7.2 1BHZY; 86194(dd,21H-,|zI)=56 8, Dz}, Q9 (dd5yH=/ £ 232 2.4 Hz),
S MdiAR * 5 11(1;]) 715627, 0m, 255, %57 168, 102798Y7 2R, 2m),

7.30 (t, 1H, J= 9.2 Hz), 6.67 (t, 1H, J=7.2 Hz), 6.21 (d, 1H,J=7.2 Hz), 4.58 (s,
2H); MS(EST) m/z 465.17 (M +H)".

Example 131

H H
0]
o) ° F
X

1-(4-(2-Amin0-3-(2-(pyridin-2-yl)ethynyl)pyridin—4-yloxy)—3-ﬂu0r0phenyl)—3-(2-
(4-fluorophenylacetyl)urea, dihydrochloride salt
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3H)5 6.68 (t5 IH5J = 7.2 Hz)5 6.07 (d, IH5J = 7.2 Hz)5
4.25 (s52H) 3.20 (nb2H)5 3.08 (m 2H): MS(ESI+) iz

w®oRWsAB8eM + H) +. Exanple 130 A PCT/US2005/014120

(4- (2- Ami no- 3- (hydr oxymet hyl ) pyri dm 4-yl oxy) - 3-f | uorop
henyl ) -1 - (4-

fl uorophenyl) - 2- oxo- 1, 2-di hyds opyr i digge- 3- car boxami de,
trifluoroacetic aci altA) te tyl
3-((tert-butyl di nefhylsilyl ox yl)-4-(2-fluoro-4-

ni trophenoxy) pyri di mate [00436] To t
t - butyl

- yl carbamat e (Conpound , ,
mmol ) in dichloronmethane (3 nL) was added i m dazol e

A)ﬁll r@g-ﬁl(uﬁ%o-mm{rbpﬁaidx@'\)ﬁeaprrldlmﬁw)ethm)wrslm-g{-amme
chl ori de

no ter s at_rt .for
(00411 2. escbiongiut FaRumo poehEiy Pip IR g SP GRS
Coudonnd et xRl 342 SoHRY, bzﬁ%@ﬁ?ﬁ@mﬂﬂﬁm&ﬁe@m&m 56

and was en” di ed wt
| g onaret RARE2 ), Bhd THWAShEC) wast degagsteby (vA@um ) argon
l%?l ed over anhydrous Na SO4, and concentrated i

pzﬁgeuamd ﬂﬁhtetrcatedjmtb Codl (e mgmﬁ;@?’% mrmlb aed RhsFlbd ﬁic{;’&i‘gu(}rﬂ 17
t | Q

AmpD e S dPE raB R ARt ROl £, BERANE R 4t

@%té n% g@'ﬁ@ ﬁ“ﬁpﬁ%redwgs Bshed Qithl sekuraked ad&oﬁs NBH8203

8.05 (m 7.29 (t, IH J = 8.4 Hz)
s(d]htldnl;lbrlﬂe dribd 6\4@())4) a41d&4>n@es1traga|d|)m vacugs s, crlg:].q) pro@ucg zgvas

B)Srlﬁe%lr_gy fg:ﬂl yhro%matogre';;?hy Ol}/l%lgz us1)ng W £5 @gﬁ'/le%ﬁ{ ﬁ EﬁbCﬁ)ﬁ give the
ﬁlt&é( rﬁ‘ﬁ%ﬁ?ﬁé’? gnl “5’7@?9@%%1}/% e o3edi doBAL JHNMROUDMSOy&ﬁ 518y53 (d,

ar bamate [ 00437] Prepared
1H, A=Si lfTHk)QB 4TeqIHE(m aH{)$8£1|9 -8C1 D BB 3196 (891 Le Stondz), 7.85-

L oy PoPSHag. (8% e B0y At 94 Q8ah 1 3¢ MRy, 4= 76,
f.ﬁb }._02@23,1 ?gfis’ oIBl6.31 @, 4R, §= 6 BN EsISnAs S ATMH)".

F NH,
~ X
< o

N

X
~

HN™ °N
B) 4-(4-Amino-2-ﬂu0r0phenoxy)—3-(2-(pyridin-2-yl)ethynyl)pyridin-Z-amine
[00442]  The title compound was prepared from the reduction of 4-(2-fluoro-4-
nitrophenoxy)—3-(2-(pyridin-2-y1)ethynyl)pyridin-2-amine (35 mg, 0.10 mmol) using
zinc dust (65 mg, 1.0 mmol) and NH,Cl (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)".

(8} 1-(4-(2-Amin0-3-(2-(pyridin-Z-yl)ethynyl)pyridin—4-y10xy)—3-
fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea, dihydrochloride salt
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IH, J = 5.6 Hz), 4.85 (s, 2H), 1.39 (s, 9H), 0.81 (s,
9H), 0.01 (s, 6H): I\/IS(ESI+)I_|)mZ 464.(32 (MH)+ H)+.c:)(S

WO Buwsgi7887 ((tert - butyl di met hyl si |yl oxy) met hyl ) PAF/22005/014120

auoro-4-(I-(4-
fluorophggyl)EZ-oxo-l,2-dihydropyridine-3-
xan da).pheno i din-
(BRLGT T 2 abe RUBCTRRREM il H QAT L MU Bhgan) 3-C-
(Eﬁe‘ﬁ?'t 2%1)13!&139 GRIADUABinE §5699ngas.028 anhal) hedss 06i M. solkitlon of

.51 (dd, IH_J=7.6 2.4 , 7.93 (d
3 loroplrtyseii i MABOI(NLETS oot SEramplaty. 026
o 0Tl e ncighgs oy b eyt M) ghPpabeBlgduer
\éa;g&%&ﬁ?dmﬁi?n%&%aﬁ)?e gpLgﬁtt%}mﬁl BY (e TBA)salt M6 EShveytetita the
}iﬁfgi(c%‘éﬂdgimrim b saime(marfe v io Sty Of EzamRls-36 to giveriheaifpy r
commmsong 1 BEpHL A0 25 Ly srlidox PRYRPMS Q18 311596 (% AP
@f.’?}t f ﬁﬁ%?(?j daﬁ?Ht JE 46 B4, 8123 (s, 1H), 7.99 (d, 1H, J="7.1 Hz), 7.94-

- ertbut’yt di net hyl'si 'yl oxy) met’hyl) -4- (2-f1 uor o- 4-
7.84 fm, 1) T(8IPNE6Yth) 112, G>64-7.42 (m, 3H), 7.39-7.32 (m, 2H), 7.21-7.53 (m,

A FoX : Sl ]
3ith 4r30ihal 8. {~ TRy 703 AED B Rt B ISR
was added tetrabutyl ammoni um flouride (260 nL, 0.264

wnol,_lM in THF). After stirring at rt for 30 mn, the
reaction was diluted wt [Exahiplé¢ 13Zetate (20 niL),

washed with water followed by brine 0 nL each),
dri ed over anhydrous MgSO4, and i&@rat ed in vacuo.
j N
/

The crude pngQucio was pued fied H cokum
5% to give
aQ a el 'swoig. 1H

chromat ography pn silica ¢
= 7.2, 2 Hz), 8.04 (d,
J

the title conpod

NVR (CD30D) d 8.6
7.50-7.46 (m 2H),
= 8.8 Hz), 6.67 (t,

IH, J =6 Hz), 7.9

7.33-7.25 (m 3H),

IH, J =6.8 Hz), 6.4/ = 5.2 Hz), 4.78 (s, 2H,

1.49 (s, 9H); MS(ESf) mlz 565.17 (M + H +. F)

LA~ ( 4NE@-@rAmmin @3{(y(Aro)n ot axpey mhenggwrwlas&ylogyﬁu

or iolleyl%rllj)‘lle%)_fb-_l(-(dfl_-ﬂuorophenyl)-Z-oxo-1,2-dihydropyridine-S—carboxamide,
hydrochloride salt

[00444]  The title compound was prepared from 2-(4-(2-amino-4-(4-amino-2-

fluorophenoxy)pyridin-3-yl)phenyl)acetamide (Compound C of Example 78, 18 mg,

0.05 mmol) and 1-(4—ﬂuorophenyl)—2-oxo-1,2—dihydropyridine—3-carboxylic acid

(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

(DMSO-dg) § 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),

7.47-7.41 (m, 6H), 7.40-7.35 (m, 3H), 6.94 (s, 1H), 6.72 (¢, 1H, J= 7.1 Hz), 6.38 (d,

11, J= 7.1 Hz), 3.44 (s, 2H); MS(EST"): m/z 568.23 (M+H)".
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fl uor ophenyl ) - 2-oxo-1, 2-di hydr opyri di ne- 3- car boxam de,
trifluoroacetic acid salt [00440] To ter -butyl

wa@2¢o2Aai1senr o- 4- (I - (4-fl uorophenyl) - 2- oxo- PCT/US2005/014120

1, 2-di hydropyri di ne-
3- car boxam do) phenoxy) - 3- (hydr oxynet hyl ) pyri di n- 2-yl ca
rbamate (33 ng 0. 058 ' (2 m) at rt was
added 4N HO in di oxane jk%ﬁhﬁk-ﬁEAﬂer stirring at rt
for 8 h, the reaction wag conce ra ed |n vacuo. The
resul ting amude~product e‘p~ HPLC, The
appropri ate fract|| ons were cen at d a ol uene
was added (2 xx andot he“resul ti ng mxtureFvvas
concentrated agai n. e \SI due was |yophilized from
acetonitrile (1 nmL) / pat er (3 m) to give the TFA
(14 ng, 42% as a white

salt of the title c
SO|Id 1H NWVR (DMBO-®) d 12.08 (s, IH), 8.52 (dd, IHJ

14 %i ?ﬂ%mog?a-g?-(é gﬂnndﬂg‘rldlnﬁ ﬁﬁtﬁyﬂjﬂ)pyr?dlﬁgl-ﬂddy)-s-

7 56ﬂ?1056’pl£diilvl)2!=llz (47ﬂd8l=01)h¢6ylbanetﬂl}%pre% dibydroghlorigde salt
2H), 7.30 (t, IH J =19.2 Hz), 6.67 (t, IH J =7.2
Hz), 6.21 (d, IH J = 7.2 Hz), 4.58 (s, 2H); MS(ESI+)
mz 465.17 (M + H)+. uhxanple 131

| -(4-(2-Am no-3-(2-(pyri |n| 2-yl)ethynyl)pyridin-4-ylo
xy) - 3-f 1 uorophenyl) - 3- ( ™y W uorophenyl )acetyl)urea,
di hydrochl ori de sal tA) X

4 ( 2- Fl uor o- 4- ni t r ophenoxy) - 3- ( 2-5EW di n- 2-yl ) et hynyl

?yr ! g‘lld]ré%'é‘%’rgtﬂﬁel§'&3glﬁﬁlé¥flﬁﬁsg Ibaglgy(r)lf di n- 2- am ne

Rif3 AegamI ), g, 5.8 1
RSPt sy SR8 Sty i e )

54 Mo Et 3N
ety ST masmégnan@é,m;cwa%m BM gt s BN

@%@iwzgge%%”h%rfﬁ Gl hde e e TPy B2 fﬂ‘ﬁ?lg 0, ?@Hamol)
2Pt gg&ﬁmﬁ? ﬁ&rée{%%&g@ *tGbr £5 hmMorefquJngﬁnﬁ@ﬂﬁi@ﬂaﬂa(1 7 mL, 17.3

The m xture was washed w th
S a1y hesddrd ue degeiMaidE@Bd the mixture was stirred for 2 h. The mixture was

concentrated i vacuo and the residue partitioned between EtOAc and saturated

aqueous NaHCOj3 solution. The EtOAc phase was washed with brine, dried (MgSOs)
and concentrated in vacuo. The crude product was purified by flash chromatography
on SiO, using 0-6 % EtOAc / hexanes to give the title compound (0.75 g, 68 %) as a
brown solid. “H NMR (DMSO-ds) & 7.85 (s, 1H), 7.15 (d, 1H, J= 8.1 Hz), 6.81 (d,
14, J= 8.1 Hz), 5.76 (s, 2H), 0.19 (s, 9H); MS(EST): m/z 191.20 (M+H)".

BocHN

A

/4

AN
Si(CHa)3
B) tert-Butyl 6-(2—(trimethylsilyl)ethynyl)pyridin-3-ylcarbamate
[00446] A solution 6-(2-(trimethylsilyl)ethynyl)pyridin-3 -amine (0.5 g, 2.6 mmol)
in THEF was cooled to —50 °C and treated dropwise with 1.0 M NaHMDS in THF (5.3
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solution, brine, dried (MgJSOX) and concentrated in
vacuo. The crude product was purified by flash

w@ boosirerseyr aphy on SiO using 0-1.5 % MeOH /  CHAI/BS1005/014120

give the title conmpound (55 ng, 57% as an olive green
solid. 1H NMR (DVMSO-*) d 8.53 (d, IH J = 5.1 Hz),

rgL ° 5_%1%)71%( g%e rlm;gtvg%?a]s% éﬁ)%a t67 n%O l>(*i")(}real e&%ﬁl{ §06d Hhhvdride in

ozle %%rt(&n’ anh'ﬂllodzec‘l: t&w@m*ﬂic) RT Bv&ﬁZi ﬁhdd Thd—imxiulz WastartBiohed
RO L 2t Fhe
HeB(z&ﬁl EtpAc mmdza@gc;e@glupm CQ); solutlon and the EtOAc phase was

- (4- Ami no- 2-f |
oA G 8] GRRE TR T Rl Erc o
RLEAREEA i ﬁf@fﬁot el Raltcirb @it Ofas pufifled byifiagh dhromat'ography on

ni t r ophenoxy) (2-(pyridin-2-yl)eth | ) pyJ,idin-
$i6), (18 Hg)5% El@Am’rb@anQ%torﬁjvqﬂ]ﬁ@r%@{ % RES aowhlte [olid.

nd
TERate bl dp s i 6 1. 5 SR L O MR TR OBy 25
%{%ﬂﬁﬂ zg‘(’@ 18S7 LRy 147 ABEESLAR 5, TH)ZVBRESES: m/z 291.34
(MAHY'( 2- Ami no- 3- (2- (pyridin-2-yl)ethynyl)pyridin-4-ylo
Xy)-3- fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea,

di hydrochl oride salt[00443] The title conpound was
prepared from 4-(4-am no-2-fl uorophenoxy) - 3-( 2-

(pyridin-2-yl)ethynyl F§™N-diA~2- ami ne (25 ng, 0.078
mmol ) and a 0.3 M solutlogjg?;i;ég;fluorophenyl)acetyl
i socyanate in toluene (Conpownd of Exanple 11, O0.26
nm., 0.078 mml) in the sane manner as Step E of

L e kR
epa A salt was
Ay t e% s&l@ﬁ '?%fg—ﬁﬁférhEQQJ(%étHthBQ)eﬂ@ﬂ?l)pﬁMﬁ‘»B ~ylearbamate

to give the tit conpound (18
m: 00 ] nﬂﬁol)imbﬂd]&\/(ﬁ mﬁ) ivehs cQHeNMR(—IjJSE}UJd t)reqje dwithg .0 M

g@bug%agnmq}qgmgsfg%%@a (K? 80.9% azj)S g Lfmd gug%a {or 40 min.
%ﬁ% tu§e7w%slc70§1 élg} ér%]ﬁ)n Z\)ch%;-eérYd 11(1(51§:d3iéﬁweeﬁ E’t@A-é a)&a saturated
3qlze‘bué alRid); syhitiohl The Etﬂ)Ac @ﬁ&elwa‘s \(Jasgheg with brme dried (MgSOx)
and concentrated in vacuo to give the title compound (45 mg, 100%) as an off-white
solid. "H NMR (DMSO-ds) 8 9.78 (s, 1H), 8.58 (d, 1H, J=2.5 Hz), 7.92-7.84 (m,
1H), 7.46 (d, 1H, J= 8.6 Hz), 4.17 (s, 1H), 1.47 (s, 9H); MS(ESI: m/z 219.20

(M+H)".

F NO,
BocHN y I j@/
NS (o)

HoN
D) tert-Butyl 6-(2-(2-amino—4-(2-ﬂuoro-4-nitrophenoxy)pyridin—S-
yDethynyl)pyridin-3-ylcarbamate
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Exanpl e 132
N-(4-(2- Ami no- 3- (4-(2-am no- 2- Oxoet hyl ) phenyl ) pyri di n-

W@ 20050X38$7 3- PCT/US2005/014120

fl uorophenyl)-1-(4-fluorophenyl)-2-oxo-1, 2-di hydropyri
di ne- 3- car boxam de, hydrochl oride salt [00444] The

[(£L04(I§ie C’P]g%otﬁ ngoL{nV\}i/ao}ng r\;\?agg ezp dreld T fert-butyl 6-ethynylpyridin-3-

y é&&fr@%ﬂm@-ﬂmﬂoch-ﬁxtrapuén)oma)emc)o@gndmpa ~dmireC@vpponnd C of
of Exanple 785 18 ng5 0. 05 nmol

Eixatnplef 34) on disemginjanpessditep Ao ﬁwg‘p% 478 vield o FLAMR

(G i EE R hh e L R EA R o B e Brigd - s o

TR Uely Wass BRERNas g8l d)xggyarm Bltzb wesml,m(mwgrm)sﬁ 53-7.47

bwed by conversion the TFA salt to th
(fmy (IiHl,D cr_hm)(brdezﬁp l6t21((d51 Higl = 60 1¥2), 1.4 (WHRD; M%@SH) ym/g 466.22
12.11 (s, IH5 8.58-8.54 (m IH 5 8.13 (dd, IH5J =
B¢ 2.2 Hz), 8.00 (dd, IHBJ = 12.6, 2.2 Hz), 7.96 (d,
IH J =7.7 H), 7.59 (dd, 2H, J = 8.8, 4.9 Hz),
7.47-7.41 (m 6H)5740735(rr53|—|)5694(s IH 5
6.72 (t, IH5J—§°C;INHZ) ‘6. 38 (d5F NHz 1 Hz)5 3.44
(s5 2H); MS(ESI+) : mZ 568. 23 (Mk Exanpl e 133
| -(4-(2- Amn03(2(5\a' [ yl)ethynyl)pyridi
n- 4-yl oxy) - 3- A
fl uor ophenyl)-3-(2-(4-fluoroph ny
di hydrochl oride salt A)
6-(2-(Trimethylsilyl)et hyny'ﬁZ)“perdl n- 3-ame [ 00445] A

B élt AR el d’-‘aﬁﬁz‘%@ﬁ?ﬁnﬁ%%"é“lg’p >
Et3N (2 ni
??25%&49&55@@.““%%35“%*‘%& égt?né‘P o éhS Z)ZLP\;;I\BS

1)4491]131 The tilerovndppuachwas pﬂ@pwdfn@neteé&bwle%(%{ %mm@cﬁ‘ -(2-

e DR BB DY D ke S (e g i manner
%sn%tefé e, f 1 anf1 11 FGuatlitative ?1e1/&iSMSGESIé)W W/a83ER9 (MYHBUO

he resi due partitioned between Et OAc and

sat ur at ed
F N R
BocHN yZ j@/ \n/ \H/\©\
| o O
SN “ o) F
o A
P

acetyl)urea,

F) tert-Butyl 6-(2-(2-amino-4-(2-fluoro-4-(3-(2-(4-
ﬂuorophenyl)acetyl)ureido)phenoxy)pyridin—3-yl)ethynyl)pyridin-3-
ylcarbamate

[00450] The title compound was prepared from ferz-butyl 6-(2-(2-amino-4-(2-

fluoro-4-nitrophenoxy)pyridin-3 -yl)ethynyl)pyridin-3-ylcarbamate in the same manner

as Step E of Example 11 in 80% yield. 11 NMR (DMSO-dg) & 11.02 (s, 1H), 10.56

(s, 1H), 9.78 (s, 1H), 8.59 (d, 1H, J=2.5 Hz), 7.91 (dd, 1H, J= 8.6, 2.5 Hz), 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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aqueous NaHCO sol ution. The Et OAc phase was washed

wth brine, dried (MJSO4) and concentrated i n vacuo.
wab@sgrsee product was purified by flash chronetDyszpHg14120

on Si 2 using O 6 % Et OAc / hexanes to give the title

conmpound (0.75 g, 68 %9 as a brown solid. 1HNWR

(%10%@?70'@ 7ﬂ13 7(318§H§ Gsz & %HZ g]f% 5 %qgng'?%) S| 94'&((35 éﬂ%MS(ESI ):

;M%E? AYViHYEZ 191,20 ((MrH) +. B) tert-Bx yl

(2-(trimethylsilyl)ethynyl)pyridin-3-yl carbamate
[00446] A sol ution

& &7 A R QUSSP BB e oy AR il eyl 3-
dr ODVﬁlﬁﬁoph&Jyl)lstmmldmdn l)IéﬁleﬁreanﬂJ.hyﬂrﬁchm&é salt
he m xture was war med OCstreated with BOC

[anlsaqr i desoluticorn terdibutyd A-(@r-amingrted-ttuordrGr@d4rT

L iy
Bgﬁﬁzm&ﬁﬂ%ﬁw% mﬁﬂ?@@edwﬂh THR (065 mIhendEstidAal at RT

lon was dried ™) and concentrated in vacg
foh e he riigenigtue wes cmnmtr:d 1 wubynd thesrudaprodeat pyrEeh)Y

penerEee L6 tgorgm e a0t somsnes tun pfodisiie Phktrg 5290
J1

b e gargezm%ﬁ%r aE'?teﬁ)% §§E>(é}np1é 56, FEROARHEMS - c}ifﬁs (dds ((s], 1H),

AP (D182 465 (sYHD), M ESLYL; Jﬁﬁz7 Hz)l 754 (@Nm) —7@)Hz) 782 (d,

851 i ﬁ%ﬁyﬂ;@%%ﬁﬁbﬁgy{ L3 YL APRTSS, 4 99U bl =82,

SaiEal 10l UoLb Y, ey 2y - 8, vy < ol

wagﬁ @tﬂ{)vMsQESFp MEBes namma»yl)hmmm um f 1 uori de

rich, 0.25 nL, 0.25 nmol) and stirred for 40 mn.
The m xture was concentrated in vacuo and partitioned

bet ween Et OAc and saturat%pmﬂﬁﬁ g 'S NaHCO3 sol uti on.
The Et OAc phase was wash rine, dried (MySO4)

and concentr d in vacuo to give the title conmpound
(45 ng, 1009 an off white

~

Lo,

~
H,N™ TN

N—(4-(2-Amino-3—(3-((3R,4R)-3-hydr0xy-4-(pyrrolidin-l-yl)pyrrolidin-l-yl)-3-
methylbut-1-ynyl)pyridin-4-yloxy)—3-fluorophenyl)-l-(4—ﬂuorophenyl)-2-ox0-1,2-
dihydropyridine-3-carboxamide, trihydrochloride salt

8%
=

A) (3R,4R)—1-(2-Methylbut—3-yn-2-yl)—4-(pyrrolidin—1-y1)pyrrolidin-3-ol
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solid. 1H NV\R (DMSO-J ) d 9.78 (s, IH)5 8.58 (d, IH J

= 2.5 Hz)5 7.92-7.84 (m IH), 7.46 (d, IH J = 8.6
wo2005147887 (s, IH)S5 1.47 (s, 9H); MS(ESf): ml zpuBSD05/014120

(MrH) +. D) tert-Butyl

6- (2-(2-am no-4-(2-fluoro-4-nitrophenoxy)pyridin-3-

A5 B AL L B R SLBB0ABK aid ot kkifon Pharma,

165@,%}‘1301)%&}61 Y &Hars- aﬂowmd&@mtmmm(@s Chmeical, Inc., 1.36 g, 13.2
fl uoro-4-nitrophenoxy)-3-iodopyridj n-2-am ne

IﬁlﬁoprBH’ﬂc{IMi) amsk @33341me#1> VST b BE &

n(uglo )I %;; %lﬂggﬁtﬁcsrl nqtf?ﬁ'l% ue?oxg%l‘} é{{);ﬁ %#W tg(ﬁ?l APa(;%?agl 1l:t|ate.

%E?r%u?m}%at R”Ffo?‘l 5 (hd thel i tuke SvaB cblidehitatda ik thcubtdnd partBiofed
J =8.8 HZ)5 7.53-7.47 (m IH 5 6.63
Heloween, E@Ac‘éﬂrﬁ samrz(tqd aquesys NagCos |S|21)ug011 Ahe egueog;;_'))hase was

%Lt@gteéfvgmmw'ﬁtﬁﬁ ag,qﬁﬁ %orpﬁ)ng gq)% eg)\gx{eiéé&ned (MgSOy) and
é’onlzs{t H'% 1 baowhh S rmg 9159904111%\41%1@11»@13) 84.20 (brs,

oun ar ed from rt-b
ﬁ{X,Zlezsam(mp}H)Q%(dd 1H, J=10.1, 66Hz 277(dd 1H,J=10.1,2.6

o S OB SRR B 103 ) SURRVHPY Sk er
1-§§zs.‘féw-é‘@tsz;wgﬁesg?%ﬁ%%%%fo@z;ﬂz“@(égw* .

fl uor ophenyl ) acetyl ) urei do) phenoxy) pyridi n-3-yl)ethyny

[ )pyridin-3- ylcarbgmate [00450] The title conpound
was prepared fromﬁt butyl 6-(2-(2-am no-4-(2-

fl uor o-4-nitropheno yroplln 3-yl)ethynyl ridin-3-

| carbamate in the sa ‘hner asyS%ep égf)gan'pl el )1/
in 80%yield. 1H NVR ((DVSO- d6) F N%s |H 5 10.56
(s, IH 59.78 (s, IH 8.59 (d J =2.5 Hz)5 7.91
(dd5 IH5J = 8.6, 2.5 5 7.810

A
X
»
HoN N

B) (3R,4R)—1-(4—(2-Amin0—4—(2-ﬂuoro-4-nitr0phenoxy)pyridin—3-yl)-2-
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-yl)-
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. "HNMR (CDCls) & 8.10 (dd, 1H, J=10.2, 2.5 Hz), 8.03 (d, 1H,J=9.2
Hz), 7.99 (4, 1H, J = 5.6 Hz), 7.13-7.06 (m, 1H), 6.26 (d, 1H, J= 6.1 Hz), 5.18 (br s,
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, 5H), 133-1.32 (m, 2H), 1.32 (m, 3H); 1.34 (m, 3H);
MS(ESTH: m/z 470.20 (M+H)".
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IH, J =5.6 H)5 7.75 (dd, IH5J = 12.7, 2.5 Hz)5 7. 68
(d, IH5J = 8.6 Hz5), 7.44-7.27(m 5H), 7.19-7.13 (m

WQ@Rk)os5/167847 (s, 2H), 5.86-5.81 (m IH) 5 1.48 (BCT/B5)0p5/014120

MS(ESI +): /z 615.34 (MtH)+. Q

| -(4-(2-Am no- 3-(2-(5-am nopyridm 2-yl)ethynyl)pyridin
- 4-yl oxy) - 3-

fl uorophenyl)-3- (2 (4-fl uorophenyl)acetyl)urea,

di hydrochl ori de salt-N 00481] A solution of tert-bntyl

6-(2-(2-am no-4-(2-f 4(342 4-
fl uorophenyl ) acetyl ) ukei&o) phenoz 5 rlﬁln 3
-yl') ethynyl) pyridin-3 3 NI carbang 123 mg, 0.037 nmol)
in CH2A 2 (2 nL) and th™~TFA (0.5 nlL) and
stirred at RT for 1 h./Th ure was concentrated in
vacuo and the crude product i ed by preparative
HPLC (Col um B) and convep its hydrochl oride

salt (11 ng, 52% in the Sane 'E]mnner as Step E of

al)anp %40 -gaﬁq\'%% gPME@A}(lm% ﬂrﬁ%l??o:[(h%.nokﬁb?frlhﬂl-@?lf 3,

I H, Jmeth_&lliuﬂ-'li yb-27y132-(psirrolidin-J-yhpyerdidinp-ol7. 66 (d,
| H5J 8.8 Hz)5 7.45-7.45 =
[@0254]5 T hyepi t]g)cpmpgulgcbwaq Pe ageg %nbéﬁzﬁfi%)( 1(-1794:[%22-?1311n021_-|é%-ﬂuor0—

{B?E%’P 3’3)?3?%4'% % 1) %Elﬁﬂiﬂg‘ﬁ 363(515@@ @qﬁ&ﬁﬁl -2Rypyrrolidin-3-

&1\n (1 ia%le‘lﬁhﬂﬁ&:r 3s s@p (& Example 11 in 95% yield. MS(EST): m/z 440.37

4i 3-liydroxy-4-(pyrrolidin-|-yl rrolidin-l-yl)-3
gM+H§+. yl) py yl)-

met hyl but -1 -ynyl ) pyri di n-4-yl oxy) - 3-fl uor ophenyl )-1-(4
-fl uor ophenyl ) - 2- oxo- 1, 2-
ﬁ hy dI\DW L&hﬁﬁo 3- (sqmnmmmgdmxy -yplyroohidior 1-Hpyerolidin-1-

- (2- Met hyl but - 3 2- |
- yI § pyb- 3rnlethﬁlhut31-apy i yn }éﬁbo(gplgﬁgnyli)oi P '

3 -4- I codl - L

37 Bkt '9bf‘dlﬂx%‘#%?f@‘@%%-g?%‘z%a%?%
1- buty, ﬁﬁyd,qgﬁlomhnal Inc., 1.36 g, 13.2 mml) THF
(15 nmL) and Et 3N (13.3 mml) was treated

[a9456] 78Thmntitle comppuast steR prapred feam ﬁli)ﬂkbh%tég'a%fé%uz‘mm"'

OSSR A0 A BIEE AT R A ot
3nghPR(A-ubRPREhyD)-2-0x0-1,2-dihydropyridine-3-carboxylic acid (Compound B
of Example 101) in the same manner as Example 62 in 50% yield. 'H NMR (DMSO-
49 6 12,14 (s, 1H), 8.62-8.54 (m, 1H), 8.14 (dd, 3H, J= 6.6, 2.0 Hz), 8.05 (d, 1H, /=
13.2 Hz), 7.99 (d, 1, J="7.1 Hz), 7.62-7.51 (m, SH), 7.42 (t, 2H, J = 8.6 Hz), 6.78-
6.70 (m, 1H), 6.32 (&, 1H, J="7.1 Hz), 4.65 (br s, 1H), 3.94-3.84 (m, 1H), 3.71 (d, 2H,
J=16.8 Hz), 3.60 (m, 2 H), 3.52 (m, 1H), 3.22-3.08 (m, 2H), 2.00-1.91 (tm, 2H),
1.88-1.78 (m, 2H), 1.70 (s, 6H); MS(BSI"): m/z 655.40 (M+H)".
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bet ween Et OQAc and saturated aqueous NaHCO3 sol uti on.
The aqueous phase was extracted twice with Et OAc and

wao b@saomishi ned Et OAc phases were dried (MgSO4) BEIUS2005/014120

concentrated to give a light brow solid ( 1.0 g,
45% . 1H NWR (CDCIS) d 4 20 (br s, IH, 3.13-3.04 (m

IH), 2.95 (dd, IH, %a@p@lﬁ) 277(dd IH, J =

10.1, 2.6 Hz), 2. 64 (nl (m 2.55-2. 46
(m IH, 2 s, IH 1.85-1.74 (m 4FD 1.38 (s, 3H),
1.36 (s, SH%:%/E(ESH) . mz 223.29 (MrH)+. B)
(3i7?,4i7?)-1 4“7(2¢R|"n| no- 4- ( 2- fluoro 4-iiitrophenoxy)p

yridin-3-yl)-2-
|)-4-(m-m§ﬁ®3ndln-3-o
Ie conmpotad -was Opr epar e E

nethylbut-B-yn- -
| [00453] The ti

from(3i?, 4i ?) - = 2et hyl but-3 -yn-2-yl)-

4- (pyrrolidin- 1-yl i di n-3-0l and
4-(2-fluoro-4-nitrophghoxy)-3 -iodopyridin-2- anine
(Conpound C of Exa &%) in the same manner as Step
D of Exanple 35 in 57%yield. 1HNVR (CDC 3) d 8.10

(d 4- (hlﬂxmimr3«&_(@55,%3l)§éwn;oz?30$>xmhdm l}ybpwmhgg;(-z-yl) -3-
(b ' < methy Pyt 1-sapriind-om)- S SubToptiey DR ECe
3.10-2.99 J =
9.7, 3.1 Hg;qlugr %yﬁgce@u Egtrlh%dggcl{ll&sge %ﬁr%t 5H) |

[b8456)- 3a“h%ﬁiltle%U)npoﬁncBﬁla{ pﬂepz&bl) forin GR, AR 1-GH|2-anisoEs(4pmino-
mz 470.20 (M

Mﬂl@opher(a&ymw FALAEN R N 13/@04 RERY) ppPYEPHiin-3-

pﬁgg/w{:ldgn)ﬂ?{z sLarri;:I I}laIHlef %y?tﬂ%ﬂa odfl } N3 §M%I(%MSO -dg) O

4 aoarm th=11.7 Hz), 7.51-
) e e e 1715

3440 |(11n[ @ﬁm@rﬂﬁeyﬁ@m aH, 7316 G AH. 2L TR 6Ap 625 44, 1H, J= 6.6 Hz),

géﬁrét #,; elg{)ag%ébo%é &3@)&2%%&@2& Ihg 355'§§m zoj{{)d 351t 83 (m,

E )29 N%HZ’ AH§41098°J 9(2%4@}&) 139-1.77 (m, 2H), 164 s, 6H);

MS{EEYQ&;M}HQMQM#%TI dml yl)pyrrolidmlyl)-
3-net hyl but-1-ynyl)pyridin-4-yl oxy)-3-fluorophenyl)-1-
(4-

Example 136

F N N
o UT@
(o] (o)
(o] F

1-(3-Fluoro-4-(3-(3-hydroxyprop-l-ynyl)pyridin-4-yloxy)phenyl)-3-(2-(4-
fluorophenyl)acetyl)urea, hydrochloride salt
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fl uor ophenyl) - 2-oxo-1, 2-di hydr opyri di ne- 3- car boxam de,
trihydrochl oride salt [00455] The title conpound was

w@e@parmse7 f rom (3i ?,4i ?)-1-(4-(2-am no- 4- (4- anPCDUS2005/014120

2-f 1 uorophenoxy) pyridin-3 -yl)-2-net hyl but-3

-yn-2-yl)-4-(pyrrolidin- 1-yl)pyrrolidin-3 - ol and

1- (4-fluorophenyl)-2-oxo- 152- qiogpyri di ne- 3

-carboxylic acid (Co fixanpl e 101) in the

same manner as Exanple 62 in 5§ ield. 1H NVR ( DVsQd

6) d 12.14 (s, IH, & : IH), 8.14 (dd, 3H, J

= 6.6, 2.0 Hz), 8.05 (> = 13.2 Hz), 7.99 (d,

IH J = 7.1 H), 7.62-7.5 I(m 5H) 7.42 (t, 2H, J 8.6

Hz), 6.78- 6.70 (m IH), 6 (d, IH J 7.1 Hz), 4.65

(br s, IH, 3.94-3.84 (m IH, 3.71 (d, 2H, J = 16.8
BBQR- Emonﬁ-4haltroahaﬁ>x@mymdip-S-sl)nmpsMa 8l 2H)5

OO 1.91 2
[ﬂ@%ﬁkl +5fhe Hﬂ% C%Bmhé ‘t’fi\%ﬂl‘ﬁprar gh;a{?zlggoro - gﬁl‘(’p Bbfloxy)-3-
aktoheI dligh)iin 77%
ﬁ&Hfiﬁ{ {RUhme Tﬂﬁmbﬁ afsyStqumféEmhmkw% 3'H NDGR SPVEFHdY) 588 62 G,

T08gEIATHE A DB DoRib i 1Had Liiﬂﬁégﬁ?'éfﬁ gepelL
B8 Bt %Iy?%@‘fn’@é 7SR S Iﬁ? 428

d QMI‘yQ|6I ﬁHgyMs((tpﬁmerIz&gurs @A) in 40% yi eI d in the
ame  manner as Step E of Exanple 11. 1H NMR (DMSO-*) d

11.06 (s, IH), 10.62 (s, IH), 7.97 (d, 2H, J = 6.6
Hz), 7.80 (d, IH J = 11.7 Hz), 75;1‘F| 7.40 (m 2H),
7.38-7.32 (m 2H), 7.16 (t, ~m Hz) 6.25 (d,
IH, J = 6.6 Hz) 4.634 53 (m 3.79-3.68 (m IH),
3.74 (s, 2H), 3.68-3. H, 3.51-3.43 (m 2H),
3.08-2.99 (m 4H), 1.98 m 2H), 1.89-1.77 (m
2H), 1.64 (s, 6H): MS(ESI+)]| : iz 619.41 (MH)+.
Exanpl e 136 N

B) 3-(4—(4-Amin0-2-ﬂuorophenoxy)pyridin-S-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(ESI): m/z 259.21 (M+H)".

O 1-(3-Fluoro-4-(3-(3-hydroxyprop-l-ynyl)pyridin—4-yloxy)phenyl)-3-(2-(4-
fluorophenyl)acetyl)urea, hydrochloride salt
[00459]  The title compound was prepared from 3-(4-(4-amino-2-
fluorophenoxy)pyridin-3-yl)prop-2-yn-1-ol in 36% yield in the same manner as Step E
of Example 11. 'HNMR (DMSO-d) 8 11.06 (s, 1H), 10.63 (s, 1H), 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,
2H), 7.23-7.13 (m, 2H), 6.89 (d, 1H, J=6.1 Hz), 4.37 (s, 2H), 3.74 (s, 2H);
MS(EST): m/z 438.23 (M+H)".
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| - (3- Fluoro-4-(3-(3-hydroxyprop-I-ynyl)pyridin-4-yl oxy
) phenyl ) -3-(2-(4- fluorophenyl)acetyl)urea,

whyasocisbori de sal t A) PCT/US2005/014120

3- (4- (2-Fl uoro-4-nitrophenoxy) pyridi n-3-yl ) prop-2-yn-|
-ol [00457] The title conpound was prepared from
4-(2-fluoro-4-nit rophenol}&/g i3gdopyri di ne (Conpound
A of Exanple 33) and proparg aI cohol (Aldrich) in
77%yield in the same manner as A of Exanple 36.

1HNI\/R(DI\/SOJ)d8|§9 HH) ,18.49 (d, IH J =56
' \{fiﬁ (d, IH J =
, 04 lH J = 5.6

Hz), 8.43 (dd, IH, J
NHe G
Hz), 4.28 (d, 2HFJ =6.1

9.2 Hz)5 7.57
Hz), 5.40 (t, .
Hz); MS(ESI +) 9.15 (MtH) +. B)
3-(4-(4- Am no- 2-f |l ugr ophenoxy) pyri di n- 3-yl ) prop- 2-yn-|
-ol [00458] The (i onpound was prepared in form
3 (4 (2-f1 uor o- 4-%
DERSXY-BRFL 1-ya Adinrd-lyloxly)-BrhBhbphewiip 1-(4-

{4@§am %{%ﬁgghggﬁagy Y Sfl)gy Exarr-gl?y)ll MV5( ESI +) .
rﬂluorﬁ@ﬁeﬂﬁl)-@mmel)}gz dil)ydropyrldme-3 -carboxamide, dihydrochloride salt
| - (3- Fl uoro-4-(3-(3-hydroxyprop-I-ynyl)pyridin-4-yl oxy
) phenyl )-3-(2-(4- fluorophenyl)acetyl)urea,
hydrochl ori de salt [00459] THe tit]BOLonpound was
prepared from 3-(4-( 4ndsd NO- 2-
f I uor ophenoxy) pyri di
in the sane manner as

cyn-1-ol in 36%yield

of Exanple 11. 1H NWR
(DMSO-") d 11.06 (s, |H); 3 (s, IH, 8.79 (s, IH,
8.49 (d, IH J =6.1Hz), .82 (d, IH J =12.2 Hz),
7.45-7.40 (m 2H), 7.38,03N(m 2H), 7. 23 7. 13 (m
2H), 6.89 (d, IH J =6.1 Hz), 4.37 (s, (s
RY) ; MB(BtylB-(2-amiino4BE- ﬂ@OI(OM‘-H)tFOMy ngi'}n-S-yl)prop—Z-
i V-(4-(2-Ai.ni ng-3-(3-am noprop-I|-ynyl)pyridiii-4-yloxy
)- 3- fmﬂ%'ih?&m)-u(m

0'48 e d%ngféana was Pipydt TRk NiBSepdpagylaaiani@enpound

ori

A&fffExButh{é @2)(a’ahddn@2nﬂuo49(42mtrbphﬂnoxyl)- Friedopphnok§IEr i di
?Cc?ml}o/(l)u)nd C of Example 34) in the same manner as Step A of Example 42 in 59%
yield. 'H NMR (DMSO-ds) & 8.35 (dd, 1H, J=10.7, 2.5 Hz), 8.12(d, 1H,J=9.2
Hz), 7.88 (d, 1H, J= 5.6 Hz), 7.39 (t, 1H, /= 8.6 Hz), 7.31 (1, 1H, J=5.1 Hz), 6.53
(s, 2H), 6.15 (d, 1H, J=5.6 Hz), 3.92 (d, 2H, J= 5.6 Hz), 1.36 (s, 9H); MS(EST"): m/z

403.34 (M+H)".

F NH,
NHBoc U
O

X
|

AN
~
H,N~ N
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ynyl carbamat e [00460] The title conpound was prepared

fromiV-Boc propargyl am ne (Conpound A of Exanple 42)
w@eahs417827 f | uor o- 4- ni t r ophenoxy) - 3-i odopyr i di NPQFHNINF014120

(Conpound C of Exanple 34) in the sane manner as Step

A of Exanple 42 in 59%vyield. 1H NVR (DMSO-*) d 8.35

b5 iy o s
7. 31 Jhlvicakbhmdte= 5-1 Hz), 6.53 (s, 2H) 6. 15 (d IH J

=5.6"Hz), 3.92 (d, 2H, J = 5.6 Hz) ?
[0B{ETI +The titl¢ zome;Jr@Ma(sm;H)a;ec@rom telgdppw 3- (%-ammo 4-(2-fluoro-

no- 4-
ol TS oty R R i
ﬁﬁf‘ése O Exampid Ut YMSBES2): aE87 343 ZMH-H)‘E) -

- ni tropﬁfénoxy)xpyrp?dl n- 3- S]?) p)r op- 2- ynfll car ba:rgte in
gquantitative yield in the same nmanner as Step C of
Exanple 11. MS(ESf): mlz 373. 35 H+. C) terr-Butyl
3-(2-am no-4-(2-fluoro-4-(l-¢4-f |u§opheny|) 2-oxo-1,2

F N N
d| hydr opyri di n@sgccar bop do) he xy) din-3-yl)pro
p-2- ynyl carbajmat e [0g462}~ The®tit?e confoupd was

prepared fromt butyl 3-(2-am no-4-(4-am no-
2-f 1l uor ophenoxy) pyn
1- (4-fl uorophenyl) -
2- dihydropyridinHz

RIS di nez -curboxyllc acid (Conpound B of

e 0
Ge wert%wmi@(@@me@&edﬂ@%ﬁ(@f oppgoipeRyieo-fo )
5. 00 ‘}‘WQQ‘Z‘%}‘?‘E@&‘% \(}%&(“Jha"h&ﬁxﬁp@“a&'@' B (q,

2H, J 1aa1+ﬂa)nt859(d5|H J—46Hz 7.
v a 48737
4 H, 7.30- 7.25 (m 1 H 7 L (m

B0402]( brThe uﬂem)mwug@weapfepﬁed St @rribwg]% -f%@%lgﬁ%%ﬂm-ammo-
%-appﬁqphenoxy)pyr din—%—y%)%rc‘p-i—yﬁﬂ):arb%ﬁﬁi%%hﬁ)l—(4-mo%ol§r§%y13-@-oxo-
1,2-dihydropyridine-3-carboxylic acid (Compound B of Example 101) in the same
manner as Example 62 in 48% yield. 11 NMR (DMSO-dy) § 12.07 (s, 1H), 8.57 (dd,
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 (d, 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, 14, J= 6.1 Hz), 4.00
(d, 2H, J= 5.1 Hz), 1.38 (s, 9H); MS(ESI"): m/z 588.26 (M+H)".

D) N—(4-(2-Amin0-3—(3-aminoprop-1-ynyl)pyridin-4-yloxy)—3-ﬂuorophenyl)—
1-(4-ﬂuorophenyl)-2-oxo—1,2—dihydr0pyridine-3-carboxamide,
dihydrochloride salt

[00463]  The title compound was prepared from tert-butyl 3-(2-amino-4-(2-fluoro-

4-(1-(4-fluorophenyl)-2-oxo-1 ,2-dihydropyridine-3 -carboxamido)phenoxy)pyridin-3-

yl)prop-2-ynylcarbamate in 80% yield in the same manner as Step E of Example 36.

'H NMR (DMSO-dy) & 12.13 (s, 1H), 8.57 (dd, 1H,J=7.1,2.0 Hz), 8.51 (s, 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 (dd, 2H, J=
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D)
A -(4-(2-Ai nino-3-(3-am noprop-1-ynyl)pyridin-4-yl oxy)

WO 3soshussophenyl ) - PCT/US2005/014120

| - (4-fl uorophenyl)-2-o0xo-1, 2-di hydropyri di ne-3- car boxa
m de, di hydrochloride salt [00463] The title conpound

T S s LI

1€ 37-DE¥ M) I0) RhAGY DRy MS(ESID): m/z 488.16 (M+H)".
;f)prop?g?ynylcarggﬁagg in(8096yield in the sane
manner as Step E of Exanple 36. 1HNWR (DVSO-d ) d
12.13 (s, IH, 8.57 (dd, .l H =e/-1, 2.0 Hz), 8.51
(s. 2 H) 8.14 (dd5 IH, JE§3‘8P€§B§.0 Hz). 8.11-8.02 (m
IH), 7.98-7.90 (nb | 7. GOH(d;ﬁZHSJ =9.2, 5.1 Hz),

. 2 N

7.53 (d, IH J = 9. ) f 3H), 6.76-6.71
g Hzy, A?l D4 (m 2H);
M +. Exanpl e 138 F

2
(m IH), 6.20N#, IH
MS(ESI+): niz

Jnoprop-1-ynyl)pyridin-4-yloxy)-3
A f | uor ophenyl ) acetyl ) ur ea,

-fluorophenyl)-3-(2
di hydrochl ori de sal
fert-Butyl 3- (2- aftho- ¥- (2-f 1 uor o- 4- (3- (2- (4-

fl yor,ophenyl)acet. ef | VA WSl 3-22-(4-
B e R T A s et o R e e
from t e/ t - bupbrépHedyhatatghureg Adibhyilrachloride salt

2-fl uorophenoxy) pyri di n- 3-yl ) prop-2-ynyl carbamate in
38%yield in the same manner as Step E of Exanple 11

1H NV\R (DMSO-*) d 11.02 (s, kH),ul1l0.55 (s, IH), 7.80-

7.73-7.69 (m 2H), 7.88- 229NN~ 7283 (d, IH J =
5.1 Hz), 7.30-fkeet (m 7.\%-@, 6. 37
(br s, IH), 5.6 (d, pdX>r= 6°1 H), 260 es, 2H),
3.73 (s, 2H), 1788 (s, 9H): MB(ESI+) : mz 552.24
(MrH) +. B) =

| - (4-(2-Am no- 3- (3- am poprop-1-ynyl ) pyridin-4-yloxy)-3
-f1 uor ophenyl ) - 3HN2- N4- f | uor ophenyl ) acet yl ) urea,

di hydrochl ori de salt 0465 i, 1 e conpound was
B9 epafestBphd Srig- %F&?r‘{'&‘ﬁﬂi’l&ﬁmgﬁéﬁ({? -f | uor o-
fluorophenyl)acetyl)ureido)phenoxy)pyridin-3-yl)prop-2-ynylcarbamate

[00464]  The title compound was prepared from fert-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. 11 NMR (DMSO-dy) & 11.02 (s, 1H), 10.55 (s, 1H), 7.80-
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(ESIY): m/z 552.24 (M+H)".

B) 1-(4-(2-Amino-3-(3-aminoprop-1-ynyl)pyridin—4-yloxy)—3-fluorophenyl)-3-
(2-(4-fluorophenyl)acetyl)urea, dihydrochloride salt

[00465]  The title compound was prepared from tert-butyl 3~(2-amino-4-(2-fluoro-

4-(3-(2-(4—ﬂuoropheny1)acetyl)ureido)phenoxy)pyridin—3 -yl)prop-2-ynylcarbamate in

65% vield in the same manner as Step E of Example 11. 'H NMR (DMSO-dg) 8

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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4-(3-(2-(4-fluorophenyl)acetyl)ureido)phenoxy)pyridi n-
3-yl)prop-2-ynyl carbamate in 65%yield in the sane

worennger7ses Step E of Exanple 11. 1H NVR ( DVSO- BQT/US2005/014120

11.05 (s, IH), 10.61 (s, IH), 8.48 (br s, 3H5 7.90

(d, IH J =6.6 Hz), 7.84-7.76 (m2H), 7.45-7.39 (m
B9-7. ( v { ~2f- 3 : J=

W57 g Pt O A g -

(E85)s. 4523 12 MS VeASB8 (VHH)'.

%(%6%51%0 - (13- %Mypgop-)ﬁ?ynyl ) pyri di n-4-yl oxy)

- 3-fl uorophenyl)-3-(2- (4-fluorophenyl)acetyl)urea,

hydrochl oride salt A)

3- (2- Ami no- 4- (2-fl uoro- 4Eﬁ"f“flp%)ep%33noxy) pyridin-3-yl)pro

p-2-yn-1-ol [00466] The titld coﬁpound was prepared

from propargyl al cohof N apd ™4
(2-fl uor o- 4- niQ@4 ophenox -i odopyd i di am ne
(Conpound C of \Exanpl@™ 3 in 46%in the same nmanner

as Step A of Ex 6. 1H NVR (DVBO-") d 8.40-8. 34
(m IH, 813 (d, I 8.6 Hz), 7.88 (d, IH J =
5.6 Hz), 7.42 (t, | 8.6 Hz), 6.49 (s, 2H), 6.14
(d, 1H J 6.1 HM™N5 Y520 (m IH, 4.26 (d, 2H J =

6 WniVBGES i dr o x -3-fluorophenyl)-3-(2-
é-i&ffmm{%??ﬁgm%?ﬁo ﬁ%’f‘i"p"ﬁiﬁﬁ?{‘?{‘gﬁﬁ 3 norophenyl-3-(
p-2-yn-1-ol [£fidérbphéhg)ddetyurearipairnchlokide palépar ed

form 3-(2-am no-4-(2-fl uoro-4-

ni trophenoxy) pyridi n-3-yl)prop-2-yn-1-ol in 65%yield.
MS(ESI+) : mz 274.21 (MtH) +_ C NO,

| -(4-(2-Ami no-3-(3-h oxypr op nyl) pyri di n-4-yl oxy)

- 3-fluorophenyl)- 3-(j2-(4-fl WZI::@/enyl )acetyl)urea,

hydrochl oride salt [O e title conpound was
prepared from 3-(2-am NOS am no- 2- fl uorophenoxy)
ryridin-3-yl)prop-2-yn-1-ol| inl 48%yield. 1H NW\R
(DMBO-cfc) d 11.05 (S5 Ny, ~#0.60 (s, IH), 7.86 (d, IH
J=7.1Hz) 7.83-7.77 (m |H, 7.44-7.37 (m 2%2

A)37- 3-@AkiRo-8(HEmdrRa-nitrdphémxy ppyridinB4yRpropsZ-ynel-gl
I[:%0546'6]'_') '?ﬁesti?tle( fdmp%ma was prepared from propargyl alcohol (Aldrich) and 4-

(2-fluoro-4-nitrophenoxy)-3 -jodopyridin-2-amine (Compound C of Example 34) in
46% in the same manner as Step A of Example 36. 'H NMR (DMSO-ds) & 8.40-8.34
(m, 1H), 8.13 (d, 1H, J= 8.6 Hz), 7.88 (d, 1H, J=5.6 Hz), 7.42 (t, 1H, J= 8.6 Hz),
6.49 (s, 2H), 6.14 (d, 1H, J=6.1 Hz), 5.26-5.20 (m, 1H), 4.26 (d, 2H, J= 6.1 Hz);
MS(ESI): m/z 304.23 (M+H)".
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3.74 (s, 2H); MS(ESf): nmlz 453.28 (M+H)+. Exanple 140
Lr-(4-(2-Am no- 3-(3-(di net hyl am no) prop-1-ynyl) pyridin
WO 2003l 028y) - 3- PCT/US2005/014120
fl uorophenyl)-1-(4-fluorophenyl)-2-oxo-1, 2-di hydropyri

di ne- 3- car boxam de, di hydrochloride salt A)

net.h r
noxy PP bR e i IO R S
[ﬁﬁf@ﬂf e‘i‘h& HAEchmeburRitwas prepaie fopm@oramindl 4 (1- ﬂh()roahd
(2-fluoro-4-nitrophenoxy)-3-iodopyridin-2;amn
rﬁ(ﬁqnmumyjpﬁldmﬁﬂmoﬂaﬁp{é 1 5% W%ﬁ%@ld) i 21
Jmanner as Step A of Exanple 42. 1H NVR (DMBO-J )
(B/?Jg%se(dd IH, J 10.7, 2.5 Hz), 8.11 (d, IH J = 8.6
5 7.93 (d, IHJ=56Hz)730(t IH386Hz)
643(brs 2H), 6.28 (d5 IH, J =6.1 (ﬂ I—B
Q) 05 1¢4- (Bmmlnwse(asnwoxmmpsbxnﬂ@mmirylogy)-s uorophenyl)-

B i T
RO L e st >

ﬂt&bﬁ?%n@xﬂp@n&&r&aymmnpélcymt—oBtIE‘}J‘B‘BQywﬂd PR (BMSO-dy) &
ES m z

VS
10 1140% (s ARD.NG- @-((Seu(lbﬁsgét(ﬂy]r%ﬂﬁoybr%@ 7 83T ) Wr@f ?1% ol
2H
b?’{?:ﬁ)ozhﬂ’ghy?% (nfl (IZP f7I 2uOoZ é?f) %‘n%Hg 62140()210‘-] 626 Idilzhil}é)r gp3y7 I‘(IS )
dli7n¢s, 311 CRIYBSEYte 4531280 hl or i de salt [00471] The

title conpound was prepared from

4- (4-am no- 2-fl uorophenoxy) - 3- (3- (di et hyl am no) pr op-
1-ynyl) pyridi n-2-am ne a'iﬂza]ﬁ;(l@lftb uor ophenyl ) - 2- oxo-

1, 2-

| AN
HT([P
F N N
N
PSRN O
o o o .
X
N ~
P
N—(4-(2-Amin0-3-(3-(dimethylamin0)prop-1-ynyl)pyridin—4-yloxy)-3-
ﬂuorophenyl)-1-(4-flu0rophenyl)—2-0xo-1,2—dihydropyridine-S-carboxamide,

dihydrochloride salt
F NO,
O
S )
S ~
HoN l N/
20 2

A) 3-(3-(Dimethylamino)prop—1-ynyl)-4-(2-ﬂuoro-4-nitrophenoxy)pyridin—2-
amine
[00469] The title compound was prepared from 1-dimethylamin-2-propyne
(Aldrich) and 4—(2-ﬂuoro-4—nitrophenoxy)-3-iodopyridin—Z—amine (Compound C of
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di hydr opyri di ne- 3-carboxylic acid (Conpound B of
Exanpl e 101) in the sanme manner as Exanple 62 in 71%

wQe@sd178¢HNVR (DVSOY) d 12.14 (s, |H), 11.39 (BCWUSH0D5/014120

8.60-8.53 (m IH), 8.33 (s, IH, 8. 14 (dd =
IZHéJHz)S 8.05 (dd, IH, J(i 12.H)7, 2.2 Hg) ’7|5|53 Z]d -
Al o gy r gt o

(1§M75Q) £,)8%.86Ndd, |T|H.,J6= 13)07 Ocs HEHS.11 (&, ]7I:"[,OI=|=|£)6 HZD 393((é, 1H, J

284 (s,
—Ex@hm g. 31)4((181}1 o) b 6o onh ors, Bef b B, WM s P D) A,

0365 5 B Mstadi®: ok 51y haskiyo) prop- 1 -ynyl ) pyridin-

f | uorophenyl) - 3-(2- (4-fl uorophenyl)acetyl)urea,
di hydrochl oride salt [00472] The title conmpound was
prepared from 4-(4- %m/no 2- f uefony ghbxy) 3-(3-
g:jlmmlst hyl am no) prog ynyl)pmgﬁuz amne in a

ar manner as Step E of & Ple 11 in 70% vyi .
IHNVR (DMSO-J ) d 11.4 r IH), 11.07 (s, ?/Hgald
10.64 (s, IH), 8.37 br (s, 7.98 (t, IH5] = 7.5
Hz), 7.81 (d, IH J = 13. » 7.43- 7.32 (m 4H),
7.20-7.09 (m 2H), 6.27"%, M4, J = 7.0 Hz), 4.38 (s,

2)\# 43 Q4-gé§ggﬂ_&%€9u1r£§h§nox(y§8 (@'ﬂilmmS'Fa%l)no)ﬁFoﬁ ByhylFyridin-

I-(4 4-2adwd nopyri di n-4-yl oxy) phenyl ) - 3-(2-(4-fl uoroph
nyl)acetyl )urea, hydrochloride salt (2 Pne

W04m]AmemHewomypmchwas wamra@ﬁp @fdufﬁglyllqnppg)prop 1-ynyl)-
8u r(l)d dq Shd Ao, JRONEN thE SR6E in@ﬁ‘ﬂar laB Step
& ‘b Xg % % -

ing fro am nor henol

Ao B80%1. NBS(EESH) mH 2012 MAKF) +. 14120
YX- ?E ?Igﬁcar barm§/I py)z Indl n- Zﬁg(ll\gxyg:‘?);enyl ) - 382 2- (4-

0) N—(4-(2-Amin0—3-(3-(dimethylamino)pr0p-1-ynyl)pyridin-4-yloxy)-3-
fluorophenyl)—l-(4-fluor0phenyl)-2-oxo-1,2-dihydropyridine-3-
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-oxo-1,2-

dihydropyridine-3-carboxylic acid (Compound B of Example 101) in the same manner

as Example 62 in 71% yield. 'H NMR (DMSO-ds) 8 12.14 (s, 1H), 11.39 (s, 1 H),

8.60-8.53 (m, 1H), 8.33 (s, 1H), 8.14 (dd, 1H, J= 6.6, 2:2 Hz), 8.05 (dd, 1H, J=12.7,

2.2 Hz), 7.98 (d, 1H, J=7.0 Hz), 7.61 (4, 1H, J=5.3 Hz), 7.58 (d, 1H, J= 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(ESI: m/z 480.28 (M+H)".
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fl uor ophenyl )acetyl )urea [00474] The title conpound

was prepared in a simlar nmanner described in Step C
wWo@RooEA ISPt € 24. Yield: 95% MS (ESI+) mz 409 ¥G#BH2005/014120

0

| - (4-(2- Am nopyri di n- 4-yl oxy) phenyl ) -3-(2-(4-fl uorophe

nyl)acetyl)urea, hydrochiarideigplt [00475] The title

conmpound was prepared in a simlar manner described in

Step D of Exanple 24_ Yiel dif 5886 1HNMR (DVBO-") d

12.86 (s, |H.5-10.97 \go ( ., 7.91 (d,
IH, J = 6.0 . 7.67 H &=6.0 7.34 (dd,
2H, J 9.0, 5.0 7021Xd, 2H, J =9.0Hz)F 7.16 (t,
2H, J = 9.0 Hz), dd, IH J = 9.5 2.0 Hz), 6.05
(d, I1H J =20 3 (s, 2H); MBS (ESI4) nfz 381

(M+H) +. Exanpl e [l_l

| - (4-(2- Ami nopyr i i n-4-yl oxy) - 3-fl uorophenyl )-3-(2;%3-

hydr I g ; i -1-ynyl idin-4-yloxy)-3-

2 (o S AP5]- To .

sol uflhevophend)By@r@xwirenhemdlaceiyatsad dibydraghlogdg salf

20 mmol ) in_ 20 niL of DVFE wer dded } -3-(3-
SR a lae%%mpwﬂwaa@ffpﬂ%@%@'%gﬁ&m%%‘ﬁ%‘?‘gl?%é"ﬁ?) -

tenperat ur he  diA0-Ath ek Wi 8 sif@ifar Stdnheed Stey E

%&m@%éﬁéﬁlgﬁ%" 1S AREIdRD. gﬂgglﬂ%né hashed with diet .

1Siahfe 1TTRET0V bieldat &1 WaaR (BRISCrelgeld 46 (b spHilhd L& ds. [,

oHlor AL 638 o6y B0k (6 B TR HBE ARG, 15, /= 13.6 Ha), 7.43-
- - h . .
T A1 AR L ), 52 THENE AT TR SATE A Thes, 26D,

10 E5MdecHPMSIESTEN Ard DSy (MxH) phenyl) acet at e_was
dissolved in a mxture of MeOH (20 nL) and THF (50
m.). To this solution was added 40 nmi of I N NaOH (40

nmol ). The reaction m xt 1§firred at room
tenperature for 2 h. ﬁkﬁm‘f@é

H H
SRR A
o o O £
~
Lo
H,N" N

1-(4-(2-Amin0pyridin-4-yloxy)phenyl)—3—(2-(4-fluor0pheny1)acetyl)urea,
15 hydrochloride salt

NH,
L
0

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 (EST") m/z 230
(M+H)".
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The organi c solvent was renoved in vacuo. The
remai ni ng aqueous sol ution was extracted with diethyl
we@edwen171827 x 50 nmL). The aqueous sol uti on was tPERUS2005/014120

acidified with INHA (50 nL) and the title compound

preci pitated. The solid was collected by filtration

(4.35 g, 90% two steps). MS(ESI+) mlz 265 (M+Na)+. B)

2- (3- (Benzyl oxy) phenyl )acetyl isocyanate [00478] To a

sol ution of 2-(3-(benzyl oxy) he | )acetic acid (484

ng, 2.0 mol) in DCM (1 qoONMNtERper at ure was

added 1 drop of DWF and CH 0.30 m., 4
nmol ). The reaction Xt vvas stirred atFroom
tenperature for 1 h then at 50 OC for 0.5 h. The

m xture was cool ed dnd } he sol vent was renoved in
vacuo. The resj g Wag”di ssolved in 5 nL of toluene
and AgOCN (600 %”rg 4.0 mml ) was added. The suspension

S Sﬂ%ﬂ(Qeéaxflﬁino@rllgyﬁulanﬂylokynﬂenf/lﬂsc@p(ad to provide a
ol ution of 2-(3-(benzyl oxy)phenyl)acetyl isocyanate

in tdluwnrﬂle(lﬁl)rl@eq@)u?a | | -

nz 0OX en ace )

s i S ThORHF BT RbAS S by FRaspR Ever C
Ogtep llad%zbﬂﬂ%eww%rmmma);ﬁ/zmoqumﬁner described in

Exanpl e 24, using the solution of Step B of
this Exanple. Yield: 63% I\/IS(ESI+) nmz 515 (M+H) +. D)

o RS RO AR s

conp gred in a simlar manner described in
offiigride &

St ep anple 24. Yield: 61% NBS(ESI+) ,
10 |]®Mﬂ‘$]+ Th} title compound was prepared in a similar manner ({ﬂscrlbeﬁ in Step D

4-(2- Ao di n-4-
mém(@}@%n Rk Shy1 ﬁﬁl&i{x {%ﬂigﬁ#%gﬁ%e(g,l By, 306714, 3m),
{6.58 ¢ 3™ SoRy Tl 26T WhReT @; SHUPEORTEBY )34 213 = 9.0,
5.0 Hz), 7.21 (d, 25, J = 9.0 Hz), 7.16 (t, 2H, J = 9.0 Hz), 6.63 (dd, 1H,/=9.5,2.0
Hz), 6.05 (d, 1H, J= 2.0 Hz), 3.73 (s, 2H); MS (EST") m/z 381 (M)’

15
Example 143

H H
F N\n/N
0
0
OH
~
£

H,N” N
1-(4-(2-Amin0pyridin—4-yloxy)-3-fluorophenyl)-3-(2-(3-
hydroxyphenyl)acetylyurea

HO
e

OBn

20
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(benzyl oxy) phenyl ) acetyl)urea (150 ng, 0.31 mmol) in a
m xture of 5 nL of EtOAc and 3 nL of MeOH was added

wWaoMsRd8e7 (200 ng) . The suspension was stirredPCIUs0054214120
atnosphere for 1 h. Filtration, followed by

concentration, provided the title conpound (77 ng,

SRR bafedadg (=107, 1052 (5 11

[(9037@* 2y cQa E@)rﬁloﬂ oﬁﬂh&cﬂdxyﬂhﬂlyldceac&cﬁl (Abrds, BtO} g, 20 28nol) in
) z( 7.07 1]) |-|% %ﬁ
2() sl bf—DMRSW@I@ a@ded tCOﬂ(679Q)g=|-?£)IBmQ @@d?ﬁ%@ %%91 2‘?85 mL,

)5 6.10
4 G mpaol o rop gty Peedp BB RO KR
%ﬂ&%ﬁ Whd fiRIBhE whékd with dlethyl ether. The filtrate was then washed
=(4- Am nopyri di n- 4-yl ox 3-fl uorophen

V%Mgfr?zﬂmgrdyieﬁ suer Ry iyl i delloWg DA oSy ided the
et bR D IR BSS g ARG o s
E@ﬁ ?y?zd%(;ﬂ %cbr ophenyl acetyl chloride (518 ng, 3. O

The reacti on m xt
6(74377@C The cmdabemb%@{bm@ykom)Phewlf)ra%W\éAggﬁ%t %‘Saﬁ’d i 2

di |
Imlé?;; g%&é@@é&%ﬁﬁﬁf (ﬁ(gng d‘f“a?%ua 1%@} W%/g %%%dm of
1'T_\5 #Itrl @r}nmg wed byn GORER AR at fiody tetlgdrdtive for 2 h.

npoun 490 ng, 989 . MS(ESI+) mz 168 +
"13}6 organic solvent was removed in vacuo. The remam)mg aqueous soiul\tqg;bwas

3-(4-(2-
e.x(mcte m&cﬁ%ﬁ%&iﬁ ét%lﬁ(?lr}?ﬂ) y’h{ﬁ #F%}sfsg)ﬂﬁﬁ)gﬁ%% élr) adidifiéd

51 186 Gt b poBRRRMLCHRGHRIAY | PRscitda ﬁﬁwd by

filfafE6R@ .45 &, BWAWstads) MVISEHS) mird6y. (Mﬁﬁ%ﬂ)sol ution was
stirred at -78 0OC for 5 min and then 20% phosgene in

toluene (1.9 M 0.29 n, 0.55 nmol) was introduced
qui ckly. After 2 mn N

4-(4-amno-2-fluorophe@)@“o?y) co am de (Conpound B
of Exanple 24, 100 ngy, 0.400 (Conpound B

OBn

x-\

B) 2-(3-(Benzyloxy)phenyl)acetyl isocyanate

[00478] To a solution of 2-(3 -(benzyloxy)phenyl)acetic acid (484 mg, 2.0 mmol) in
DCM (10 mL) at room temperature was added 1 drop of DMF and thionyl chloride
(0.30 mL, 4 mmol). 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 in
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

a solution of 2-(3-(benzyloxy)phenyl)acetyl isocyanate in toluene (0.40 M).
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nmol ) was added, followed by the addition of DWVF (2
nm.) and DIEA (0.4 nL). The reaction m xture was

w@riosnement roomtenperature for 1 h and quench€rUSRMD$014120

H2O. The solution was then extracted with Et CAc and
the organic | ayer was washed with brine, dried over
MSO4. After filtration and cgnceptration, the residue

was purified by silicaFgel~chN to give the
title conpound (77 nu, 3 ESIO") 41 (MrH) +.
C) 0

3-(4-(2-Am nopyri di n-44yl oxy) - 3-f | uor opleggy! ) -1 - (2- (4-
fl uorophenyl)acetyl)-f-Tet hyl urea, hydrochl oride salt

[00484] The title co d was prepared in a simlar
manner descri be2NACst&p D of Exanple 24. Yield: 24%

Qh TS By Iohisanace St ppftySylpl blin, Lyl 3-
2H), Fuddphediydr® 2H), 7.10-7.05 (m 2H), 6.63 (dd,
IH, J 7.0, 2.0 Hz), 6.08 (d, IH J =2.0 H

4,00 ( ,
@BY79]3. Jke tigle cgnmp}lmagpmyarﬁql in g 3imilagmapner @%{ﬂ;ﬁflég Step C
(%f%@g(pég 2 %@%ﬁp@éﬂgﬂﬁﬁ@&&%@a@*ﬂ@?&%@Yé YYield: 63%. MS(EST")

,&'{Zg}?qf\@ql@pnyl ) mal onam de, trifluoroacetic acid saltA)

3-(4-(2-am nopyri di n-4-yl oxy) -2, 5-di fl uor ophenyl ani no)
- 3- oxopropanoat e [00485] Ethyl

3- (4- (2-carbanmoyl pyri din-4: %y&' 3 | uor ophenyl am
i no)-3 - oxopropanoate ou d Al of npl e 116,
0.73 g, 1.9 mol) was gonverte® tPthe~ftle conpound
(0.24 g, 35% in a manner simlar to thggpreparation
of Conpound E of EXT% 112. MS(ESI +) n?z 352 (MtH) +.
B) /

3- (4- (2- Ami nopyr ittNn- Nyl oxy) - 2, 5- di f | uor opheny! anmo) -

%-) X0 -r(g-p(%-r}gn%no%gfll*%in-4-yloxy)—3-ﬂuorophenyl)—S-(Z-(S-

(benzyloxy)phenyDacetylurea
[00480] The title compound was prepared in a similar manner described in Step D’

of Example 24. Yield: 61%. MS(ESI") m/z 487 (M+H)".

E) 1-(4-(2-Aminopyridin-4-yloxy)-3-flu0rophenyl)—3-(2-(3-
hydroxyphenyl)acetyl)urea
[00481] To a solution of 1—(4-(2-aminopyridin—4-yloxy)—3-ﬂuorophenyl)-3-(2-(3-
(benzyloxy)phenyl)acetyl)urea (150 mg, 0.31 mmol) in a 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
compound (77 mg, 63%). 'H 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(ESI) m/z 397 (M+H)".
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[ 00486] Ethyl
3-(4-(2-am nopyridi n-4-yl oxy) -2, 5-di fl uor ophenyl am no)

WO 30050xm8pT opanoate (0.24 g, 0.68 mmol) was CONRET/USIH0S/@14120

the title conmpound (0.039 ngy, 18% in a manner simlar
to the preparation of Conpound B of Exanple 116.
HRVS(ESI +) Cal cd.: 324.0796 (MH)+, found: 324.0795
(MtH)+. ©C ( )-i V1-(2- Amop- 2- oxo- | - phenyl et hyl ) -

3- (4- (2- ammopyri di n- 4- y| Bxample 144

2, 5-di fl uorophenyl ) mal onam de trifl uoroacetic acid

salt [00487] Ho |

3-(4-(2-Am nopyri dm B~ X 5\1\[? [ ophenyl am no) -
3- oxopropanoi c acid (Q 9 g,00. ?/as coupl ed
with (i?)-2-am no-2-ghenyl acet am de hydrochl ori de
(Bachem 0.023 g, O mol ), in a manner simlar to
the preparation of lExanple 103, to afford the title
conpound (0. 0048195 . 1IH NWR (DVMSO-J ) d 10.33 (s,

IH), 8.77 (d, IHJ = 7.8 Hz)5 8.10-8.19 glm IH 5 7.90
(S Bninoyadite) SRgpa oty - - Tromugsy et
. - 0. m . S ol ) ) =
7.8 Hz); HRVS(ESI %Qb@é'!reazl.gydl%“%ﬂg%s%‘m +, found:

456. 1487 (M+H) +. Exanpl e 146

7V- (4- (2- Am nopyri di n- 4-yl oxy) phenyl ) - 2- oxo-| - phenyl -1
, 2-di hydropyri di ne-3- cal boxam.de, - hydrochl ori de salt

A HN
4- (4- (2- Oxo- | - phenyl - 1, 2- g hy ri di ne- 3- car boxami do
) phenoxy) pi col i nanm de [00488] F

4- (4- Al ni nophenoxy) pi col.inaniide (Conpound A of
@am2é4f1@roﬂhm3‘§'W?W?W “was coupl ed with

ARG G, 0 EROME DT 2RI OMS D0 k) was added

ér reparation of Coo ound A of
XRISRS el Boetfl @hRffde (51 § ing, 3.0 tineoly atrptiuttel Tloe B8ctiqy mixture
100% which was used wi thout fu tT%r urifi.cati ong +od with
MB§ E8red froma 93 °@|\yp [yam Egmperature or 1 h. The solution was diluted wit

50 R ATDPRYREIO R T QIhRNGRK s 2o itBiBERY bnd dricd
%I—Zocﬁnﬂ&ﬁ?% ?/rﬁlﬁllr]%g{)%‘-cb%g am ggj?gfhyadr ochloride salt

over MgSO,. Filtration, followed by concentration, provided the title compound (490
mg, 98%). MS(EST") m/z 168 (M+H)".

H |
YT
0 © 0 F
0
P
H,NOC” N
B) 3-(4-(2-Carbam0ylpyridin—4—yloxy)-3-ﬂuorophenyl)-l-(2-(4-
fluorophenyl)acetyl)-1-methylurea
[00483] To a solution of 2-(4-fluorophenyl)-N-methylacetamide (89 mg, 0.53
mmol) in 2 mL of THF at —78 °C was added MeLi in Et,O (1.6 M, 0.34 mL, 0.55

mmol). The solution was 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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[ 00489] 4-(4-(2-0xo- 1-phenyl -
1, 2-di hydr opyri di ne- 3- car boxam do) phenoxy)

w@e@shiiseni de (0. 055, 0.13 nmol) was convert edP€DUS1005/014120

title conpound (0.0093 g, 16% in a manner simlar to
the preparation of Conpound E of Exanple 112. 1H NMWR

%HC‘LIP uc?n?% 1Oy)(?gd 15@1%§C§%1p§6&‘}B gf lz;(el?&%le 548%07m300 40

%nﬁe@y%asla"ddém foR&&d By R adtlitioh ldf DME (Bnid.) kind DIBASB46mE5 The
07-6.08 (m IH), 4.75

mms(nas%zqure @ stitred gtggomztsmp?r&wa &)r 1f1b%mﬁq@°§9@d1‘ﬁ%@ H,0. The
4
L5 A0 B s s et

Hnai &?&91\/{ S0,. iy dieaion MidiencentatibnXadriedieine was purified by
hydr ochl orl de salt A) Mt hyl

silibegel phropaatographyto diive the @ﬁy eoaPodST E &% 33D a S (EST) m/z
M) éﬁ%ﬁﬁ het er ogeneous m xture of nethyl 2-oxo-2

1p )3-carboxylate (Aldrich, 2.0g9, 13 nmol, 1.0

eq) and 4-fluorobenzylamne (1.5 nL, 13 nmol, 1.0 eq)

in DM (10 ml) were stirred at roomterrperature for 3
£) Tha-(#€2Amimoppiidintdelexy3-3-flecropheny-#- @rﬁ:r (3.4 g,

18 , 0.07
eq) “PWW@%@?Q’?& rf’%’ehyldggfﬁq? ?ﬁa soI ution was
t\(}d@ﬁfd T k2 IRCIEH& wWa8 ?Pép'a&ﬂ X iameflda@ntbellin Step D’

N aqueous hé sol uti on was extracted
of ERargplo 2. AteltiaR4%s( AHNMR ESOFhES d320i(RddDot bahis 1H),

aR04a. {Iiafz“%%iﬁz'af AN 23567‘)?? 0L Jad g e,
ﬂo"f‘&yﬁﬂ;@{ﬁgfé‘é d tdﬁfgmﬁl ‘?@U éog(d 3947 -23,0a17), 4.00 (s,

t hout urt er purification.
QH)IMM@NSHJ)MS(ESIB)Mmsmm IH), 8.03-8.05 (m
.46 (m 2H), 7.16-7.22 (m 2H), 6.37 (dd,
IH J694Hz) 513(s 2H) 373(s 3H) ;
HRVS( ESI +) Cal cd.: 262. ygd: 262.0885. B)
| - Benzyl - 2- oxo- |, 2 di hydropergl ne- 3- car boxylic acid

iy

/
N

(R)-Nl-(Z-Amino-Z-oxo—l-phenylethyl)-N3 -(4-(2-aminopyridin-4-yloxy)-2,5-

difluorophenyl)malonamide, trifluoroacetic acid salt
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[00491] A solution of nethyl 1-benzyl-2-oxo-
1, 2-di hydr opyri di ne-3 -carboxylate (2.4 g, 9.2 mol,

waz@sageein MeOH (25 nml) was treated with 5N aPCBEUSR05/014120

sodi um hydroxide (4.6 nL, 24 mmol, 2.6 eq) at room
tenperature and the reaction mxture was stirred for

1%y h b i@t HinP IRy -DBdifIARFGTHenPlantinb 13-
va%:uo ﬂﬁ ut e Vz\lll tﬁm)v\g?er a Le soll ution vvgs ubj:
ext r achxpropdanvaes hyl acetate, discarding the organic

M%7 Gl - G ”?a et Ry - S pe@phensignino 3

tih I
Sk oy s S bl o, 95408 plisencs o

vithie ¢ikle mPum&b(O\/Em 4 66%) fima tieanerximilés todhé preparafibh dBompound

(DVBO- ) d OH), 7.42-7.46 2H) |
7EP§E’73122H16 13? Mﬁg@é‘@% %?LS?,MTﬁD-J = 6. 9§3mHz),H)5. 31

(s, 2H); HRVS(ESI +), CaI cd.: 248.0723, found:
248. 0718. O

4- (4- (1 -Benzyl - 2- oxo-1 2-di hy op rid e 3- car boxam do
)-2- fluorophenoxy) pi co A honobgeneous
solution of 1-benzyl- -odl h dropyr| di ne-3 -
car boxylic acid (0. 10 , 41 mel 1.0 eq),

4- (4-am no-2- fluorop oxy) pi colinam de (0.10 g, 0.41
mmol, 1.0 eq) and TBTY (.17 g, 0.45 mmol, 1.1 eq) in

DMF (2 nL) was treate kupP! PEA (0.18 nL, 1.0 nmol,

2.5 eq) at roomtenperature and the reaction m xture

VBB St 3(4-62 Antihopyridin-d-HRxipastdifino roplieny B1nvias)-3-oxopropanoic
quenched wi th 10% aqueous Lid (15 nL) and the

result?‘ﬂ@ solution was extracted with ethyl acetate (4

o asell) 1S G DR BRI AR AR BRELIBSNEST 5

f dtdpedRedoae .24, 0.68 hinadlpwaoeassitediocete tide wampOundr(m)am mg,
reS| due was purified by flash caolum chronmat ograp Y16

B%pin aghentiengimijer fo beippepasaiopaf Sompeovad Boridxamwle

Rt oo b AT T A o DB PR

8.15 (br m
F N N

L

N~ "NH,

(8} (R)-Nl—(Z-Amino-Z-oxo-l-phenylethyl)-N3 -(4-(2-aminopyridin-4-yloxy)-

2,5-difluorophenyl)malonamide trifluoroacetic acid salt
[00487] 3-(4-(2-Aminopyridin-4-yloxy)-2,5-difluorophenylamino)-3-oxopropanoic
acid (0.039 g, 0.12 mmol) was coupled with (R)-2-amino-2-phenylacetamide
hydrochloride (Bachem, 0.023 g, 0.12 mmol), in a manner similar to the preparation
of Example 103, to afford the title compound (0.0048 g, 7%). 'H NMR (DMSO-dj) &
10.33 (s, 1H), 8.77 (d, 1H, J= 7.8 Hz), 8.10-8.19 (m, 1H), 7.90 (d, 1H, J=7.2 Hz),
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IH), 8.03-8.07 (m IH, 7.74-7.75 (m IH), 7.51-7.54
(m IH), 7.41-7.46 (m 4H), 7.20-7.24 (m 3H), 6.71

w@ dabs/14 M7 J 6. 89 Hz), 5.32 (s, 2H) HRVS(ESI +) , PCEUSIHNG/014120

10

15

477.1374, found: 477.1378. D)
L- (4- (2-am nopyri di n-4-yl oxy)-3-fl uorophenyl)-1-benzyl

- > 2 |

P R T T S0 b B B B0 B P S0 e 3y 2 @ 1B
|=0}21@@QDZ[QR§IS(ESEX Qrled):. 5%, 0 I(M+H)1, foand: was. 1480 Ed-HD) . a
solution o
4-(4- (1 -benzyl - 2- oxo-1, 2-di hydr opyri di ne- 3- car boxam do
)-2- fluorophenoxy)picoli 12 g, 0.26 mmol,
1.0 eq), and water (0.01 E%mlgﬁg% , 2 0 eq) in DV
( 1 m) at roomtenperature. Pypi 'ne (0.065 nm., 0.77
mol, 3.0 eq) was added to ﬁhe eneous mxture and

the reaction mixture 60m t enper at ure
for 12 h. The reactio tur q ed with IN
aqueous HCO ( 1 nL) @ndthe resulting 3ol ution was

extracted with diet ether (3 x 5 nL), discarding

the organic layer. ||[The| aqueous fraction was

neutralized with | N~gfiggys NaOH and the resulting

sol ution was extracted with 9/1 CHO 3MeOH (4 x 10 nL).
Th-(@ A MBG pPrigani§1e) pleatyd)-2vex e 1¢sticag- RadiBPdyopyridine-3-
filtered and the filtrate was concentrated in vacuo.

The residue was putarbpsamide, hydeachlasidssaliogr aphy (Si O

, eluting 0-3% MeOH in CHC 3) and the appropriate
fractions were concentrated in vacuo. The free base

was di ssolved in THF, cooled to and the
honogeneoussol uti on treat edemt r“tydr ous 4N HOA in
di oxane. The reacti on to room

t enper at ur e, concentr ac e resi due

title conpound (0.(Q82 66% as a HO salt. 1H NWR
MBO-d6) d 13.66 (br &N, 8- 49-8.51 (m 1 H),
8.39-8.49 (m | H), 83783§(m IH 5 8.00-8.09 (m
3K 5 74-3482-(7)1:551 -pHenyll-H)2-dihydBopyridiné-Bica?b tantidbJphiendy)
(m 69-6. 72 (nb2H), 6.21-6.22 (m

plcolmamlde

[00488]  4-(4-Aminophenoxy)picolinamide (Compound A of Example 142, 0.030 g,

triturated with di etﬁyl ether di scardl ng the
filtrate. The sollel(&g;gdrled in vacuo to afford the

0.13 mmol) was coupled with Compound C of Example 57 (0.028 g, 0.13 mmol), in a
manner similar to the preparation of Compound A of Example 115, to afford the title
compound (0.057 g, 100%) which was used without further purification. MS(ESIH
m/z 427 (M+H)".

ISRS R
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IH5 5.32 (s, 2H); HRMS(ESf ), Calcd.: 449. 1425,
found: 449. 1406. Exanple 148

WO WogA41Bbuor obenzyl ) -i V- (4-(2-amopyri di n- 4- yl BREYSB0$/014120

uor ophenyl ) cycl opr opane- 1, 1-di car boxam de A)

| - ((4-Fl uorobenzyl) carbanoyl ) cycl opr opanecar boxylic
aB) d [ NQ49A Ankinopysidiniil henyl)-2-0x0-1-phenyl-1,2-

1, 1-cycl opr opanecar boxgl)iqgmggi d y()AI dri chI,) 3&0 ng, 3.0
mol ) filydrgpyriline-3-carbexapgddedhy drdeldaride salt hy| ani ne

m.,, 3. Af. t ti,rring foqr 30 mn. at_0
é@,"ﬂf‘ﬂi ongﬂ%‘@‘h %%‘?%&’1&6?5671%'651%@{01’?1 n?r??ﬁ?a?b%&gﬂé.@a%l%)
t pieoliratdd @05 8119 memol)Reus Rbikdrcd 1R tife! dohBuad (Pod o,
for an additional 30 mn and a sol ution of

AL&%) isrgpumey sisilan o thalptpiaction 37 Sompousd B affixkinpien] IDHEH

FVEATPRE LD 3 PRS0k §-23D o0 1 hy 76 (.

i£-h Nafr . T a
DTS S G5 ¥, P} 6 G, BALEPHS PSR ESS (o,
fIDred 768 (ol IFBc# 44 (s, 2H)f FRMS(ES[ R4 hledy; 39960457 (M+H)",

:\gE“EECﬁ%é?Té%%@?Tﬁ) ( :\/{F/ I(_|)4+( .E_;) car banoyl pyri di n-4-yl oxy)

-3- fluorophenyl)cycl opropane-1,|-di carboxam de

[ 00495] To a solution of

4- (4- ammo- 2- f | uor ophenoxyErampld i de ( Conpound B' of

Exanple 24, 49 ng, 0.2 mml) in (2 m) at room

t enperature was added 1- N

((4-f|uorobenzyl)carbﬁnoyl)c*pl romanecar boxylic acid

(47 mg, 0.2 mml), HA septi e Bjosystem 114 ny,

0.3 mmol ), and DI EA (0, , 101 @ The reaction

m xture was stirred at rt”for 2 h, 4 hen quenched

by adding 4 nL of ne nol . The reactten m xture was

purified by prep. HHLC. | The desired fractions were

combi ned, neutral i zedn¥thy,ae; K2HPO4, and

concentrated in vacuo. The solid which formed was

gol | e N-68(DBpndinbpyrddinetrylo29)-8dluoddffieny D -Dfry1 DVGXa-1,2-
10. 78

dihydropyridine-3-carboxamide, hydrochloride salt

J@
N
MeO,C

o

A) Methyl 1-benzyl-2-0x0-1,2-dihydropyridine-3-carboxylate

[00490] A heterogeneous mixture of methyl 2-oxo0-2 H-pyran-3-carboxylate
(Aldrich, 2.0 g, 13 mmol, 1.0 eq) and 4-fluorobenzylamine (1.5 mL, 13 mmol, 1.0 eq)
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 12 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
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WORWNSATSI0 (s, |H), 7.47 (d, 1H J

(br s, IH), 8.53(d, IH J =55 H), 847 (t, IH J =
5.5 Hz), 8 11 (s, IH), 7.88 (dd, IH J = 13.2. 2.3

= 9.2 Hz), FCBBSI005/014120
IHJ = 9.2 H), 7.34-7.29 (m 3H), 7.22 (dd, IH J =
5.5 2.8 H), 7.13 (t, 2H J = 8.8 Hz), 4.30 (d, 2H, J
Zléi;ill ?32 k'?ll\)m_mﬂr) %ﬁed )GN 2,36, ﬁltere&%@ & AiliratRORSEraldZn vacuo to
i affqrd 1 prodwth €12\l Y3%0Y/ag alsqlitl, that wepysaddvithioud ﬁ;rﬂm:x pmﬂﬁeatlon.

LRADRASEIA. GHT ORF PR 1), £S5 NSRS S S89H8 Y, B2,

I I Xy) -3
e A gane TP s B s BB T
OHBBISEST), CaicddMB2 087 9nfoundt 262008851 enper at ur e was
added pyridine (0.2 nL), water (0.1 nL), and
[ bis(trifluoroacetoxyi)-iodo]benzene (Al drich, 34 ng,
0.08 mmol ). The reaction m xt was stirred at rt for
2 h, and then quenched by addingl 2 nL of nethanol. The
reaction mxture was purjdbid prep. HPLC. The
desired fractions were co , heutralized with aq.
K2HPO4, concentrated and extractg ith ethyl acetate.
The organic extracts were dried MySO™ and
concentrated in vacuo. The residoe~wasdi ssolved in a

[ t 4Of hi.l | d tod
2B o1 BB b ST b e ane Si e ag) ) re
5[00491] 1 m&mﬂﬁ)l %r%?l—@%x&h@ &hy&ﬂdbgnﬁnéé c(a}boxylate

IH5J = 6.0 I'H 5J
(24%,9. Drm;nolﬂl @aq) m M@OI:I@S 6H) Was 1®a1(et1 With-§N jtqueo&s 8odium

d5Pisafag ) B mpol 3 e & o e i B s mixture

Raas sheref @6 18 Thdfeabtion Bixt@B vRS ML BRBEntrated in vacuo, diluted
di astereoner, hydrate, solvate or pharnaceuti caflf

avide prisb hed alsolutihe ves Exinrdedswith efRYl acgtatt, didchnding the organic
titured al k oal k sti tuted oal kyl,

T han e SufpdY el Srepritiy D UCmgvas SRt tbe

aoMbontrAtedeIyl  TIRYBS AL vsARYde, WAk 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-dy)
8 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 (s, 2H); HRMS(ESI"), Calcd.: 248.0723, found: 248.0718.

I\
F N N
T
o
X
L

N~ “CONH,
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30

substituted al kynyl, heteroaryl, substituted
heteroaryl, heterocyclo, substituted heterocyclo,

whedsnomsyl al kyl , substituted heteroaryl al kyl , PCT/US2005/014120

het erocycl oal kyl, or substituted heterocycl oal kyl ;
each R2 is independently H, hal ogen, cyano, NO2

, NBERY (1. _Subshi al..ky K :__
gﬁﬁst IB’?ES‘[ gdﬁ%:y Il'ca)a Sf ’,& %%[ﬁfapgﬁ'ols el‘-gt’ S%{@é) %glrl{;?&) 2
het er oigHophentxghpicolireanidet er oaryl , heterocycl o,
substituted heterocycl o, al kyl, substitute

d
A004 R ky A hqmg&pwcspbﬁuon;& ?{'hﬁﬂzﬂt%%(?'ﬂ Jr@fydropyridine-3-

het.er . L. ' , : SO, SOz,

LRSI BRI b o el LU0 0%t wnen
MitlotopiebboxyFpicbBnamdalkyd go0.4Tiehelal Ryly) adl aBTUX0AI7eg, 0.45
each |ndepe.ndentI3/ Cor N Y.is selected fromQ, S,
anohRil e in PNIE (2 @) 3vrs 4reated with IOREIRIN T § ks 3.0 mmyob 205 eq) at

to 2;.n | 0 [ nd. X t [ .- .
PR Pl g eyl Bl Sk B ot 18y b e
Iwhsaqinclidd, wiftb10%Raquddhs 181 (1RMAL pind thd Fesaltidg solution was

i ndependent |y selected fromH, alkyl, substituted
axspbted ayi 1 acefalisd xt4@tmal)- alheetopbines) qgagie extracts were washed

hdout ed al kynyl lLoal k t L ut
Y shfadreo gV S QU O B e e
Sddasérittattides) vheks rmrzéidumaﬁfs&@ﬁ/éal 1 flsH RS ininé i@ 8matography
het erocyclo; R4 is selected fromaryl, substituted

Sy, ehising ot sthyl aseibts) o affard thespregdesi(§13 g, 67%) as a solid. 'H

Bﬁ@ﬁ{ ﬁi%{%hﬂ@% @093V R ¢ S &S DR 8153556 08! 19, 8.15 (brm,
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),
7.20-7.24 (m, 3H), 6.71 (dd, 1H, J = 6.89 Hz), 5.32 (s, 2H) HRMS(ESI"), Calcd.:
477.1374, found: 477.1378.

D) N-(4-(2-aminopyridin-4-yloxy)-3-fluorophenyl)-1-benzyl-2-0xo0-1,2-
dihydropyridine-3-carboxamide, hydrochloride salt
[00493] Bis (trifluoroacetoxy) iodobenzene (0.12 g, 0.28 mmol, 1.1 eq) was added
to a solution of 4-(4-(1-benzyl-2-0x0-~1,2-dihydropyridine-3-carboxamido)-2-
fluorophenoxy)picolinamide (0.12 g, 0.26 mmol, 1.0 eq), and water (0.01 mL, 0.51
mmol, 2 0 eq) in DMF (1 mL) at room temperature. Pyridine (0.065 mL, 0.77 mmol,
3.0 eq) was added to the homogeneous mixture and the reaction mixture was stirred at
room temperature for 12 h. The reaction mixture was quenched with IN aqueous HCI
(1 mL) and the resulting solution was extracted with diethyl ether (3 x 5 mL),
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;SQOy), filtered and the filtrate was
concentrated in vacuo. The residue was purified by flash chromatography (SiO»,
eluting 0-3% MeOH in CHCl3) 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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(a) if R4 is phenyl (i) RA is not substituted with
bot h hydroxy and am do; and (ii) R4 is not substituted

wWonaol/117RE0 R- wherein Ris alkyl or aryl; (b)PCT/URWS014120

pyridyl ,Ris not substituted with both hydroxy and
met hoxy; and (c) if RA is pyrimdinyl, it is not

St SRl ot iR E) ) RoRE,  FABIGF A e v

%éﬁh&ﬂ{&%bm témpéﬂ'ahiré' tc@ﬂcéiﬂ@fe@ah k¥duo 2mdythe residas mmtﬂtétﬁwﬂh
aryl, heteroar substituted heteroaryl,

ldmthad othyt Idiss g the filtsaipys The salisiwasdriadgn pacupaoafiord taegitle

simaone PN R bs ZHGhy PR IPRR AL 13 A5 5 .

F ongSl é%\ng 381834@3{4 fif sa7eg. BQ%PH‘PP'%'UOL%@ QheSH)?ﬁ 54-

hal 0gen, alkyl’ "stbstituted alkyi, alk
gtﬂﬁsml ﬂHt),emIﬁWléér(m 3H) kY9124 (suBED) 6. 69-667%(!%32@1 6 21-6.22 (m,

#‘34 $HS %Hbm@ﬁﬁg?qaﬁ%f PRSSS: e %44951%%t I tuted

heterocycloalkyl substituted heterocycl oal kyl or
taken together to forma carbocyclic or heterocyclic
ring of 3 to 8 atons; A iExaeplkdd8d from one of the
follow ng: wherein Dis Sor O mis o 6; Rl6, Rl17,

R18, R19 , R0, R2 1, R22, R23_R24, R25,R26 and R27
are independently sgl ected ﬂ%%ﬂ[l—g}(}hal ogen, NR30R3 1,

OR32, CO2R33, CONR34 O2RgB6, J@al kyl , Substi tuted
al kyl, cycloal kyl, su ut eol cyxl oal kyl, al kenyl,
substituted al kenyl ,%al kynyl, substituted al kynyl, -CN,
aryl, substituted , heteroaryl, substituted
P
HoN™ N

N-(4-Fluorobenzyl)-N-(4-(2-aminopyridin-4-yloxy)-3-fluorophenyl)cyclopropane-

1,1-dicarboxamide

0 o)
A) 1-((4-Fluorobenzyl)carbamoyl)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
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(ESI") m/z 238.24 (M+ H)".
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het eroaryl, heterocycloal kyl, or substituted
het erocycl oal kyl ; R28 and R29 are independently

waedosatme7 from H, al kyl, substituted al kyl, cyrtDEE1095/014120

substituted cycl oal kyl, aryl, substituted aryl, or
taken together to forma carbocyclic or heterocyclic
ring of 3 to 8 atons; R30, R3 1, R32, R33, R34, R35,

and R36 are independently selec erom H, Jal kyl ,
substituted al kyl, alg Rubsti t nt_ed enyl ,
al kynyl , substituted al @ , gycllpoal Kyl , “substituted

cycl oal kyl , al koxycar hony argl, GGubstituted aryl,

het er oaryl , substi t ut®d heieroaryl, het er ocycl o,
het er ocycl oal kyl , or

substituted heterocye
substituted heﬁﬁroc | kyl ; and R37and R38 are each
or alkyl. 2. The conpound

i ndependent |y al
according to cI ai M 1 wherein RL is a substituted or

unsubsti t ut ed phenyl a substituted or unsubstituted
@to 1@(4-&711&9&10})emzyl)aNs(lélE(ﬁtdarhdmdykpyrith-dbd@X)t)t&-ed c3
to C cyclo The co und. according to claim2
wher elfiflwgil%nﬁ)cﬁﬁhoﬁbmrmg%??’fﬁlgﬁ met hyl ,
ex I t ’
CRBARTE oS AL i, A RATEONASERE (COpoun B

\Arfm@mpw 24,89 ) @. Z o) incDMEC(@ ol g rocm’a témaperatire was added 1-
R4 t al bstit ut ) |,
Sy raebRe g rag syer oo ke B 2By Laig 2 mgeD. HATU

\?\%Efsgéﬁ\%éfns terg 18 4G T’bg}"ﬂlﬂlcﬁ‘)c GRI BIRA 59 hl a1 [nnﬁnol) The

suBsti t W't P’ oxygen, phenyl
adekation noixturakvag sticred’at 1 foe 2d0 apdthed qacwdhed bylgddimg éIanff

anefhandls Thereastipn BLGRS KRB TIG G RTRHPLGR1 Bhe devireigetions

%{gre %g&lﬂg\wd neugtlaﬁz%f)\gﬁg Fi@ G RB%9) B brkclntthd B vheuo. The solid
which formed was collected by filtration (29 mg, 31%). 'H NMR (DMSO-dy) 5 10.78
(br's, 1H), 8.53 (d, 1H, 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), 7.70 (s, 1H), 7.47 (d, 1H, J=9.2 Hz), 7.38 (t, 1H, J=9.2 Hz),
7.34-7.29 (m, 3H), 7.22 (dd, 1H, J= 5.5, 2.8 Hz), 7.13 (t, 2H, J= 8.8 Hz), 4.30 (d,
2H, J=5.5 Hz), 1.37 (d, 4H, J = 10.6 Hz); MS(EST") m/z 467.12 (M + H)".

O) N-(4-Fluorobenzyl)-N-(4-(2-aminopyridin-4-yloxy)-3-
ﬂuorophenyl)cyclopropane-l,1-dicarbokamide
[00496] To a solution of N-(4-fluorobenzyl)-N-(4-(2-carbamoylpyridin-4-yloxy)-3-
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,
neutralized with aq. K;HPOy, concentrated and extracted with ethyl acetate. The

organic extracts were dried over MgSO, and concentrated in vacuo. The residue was
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substituted pyridine or pyrimdine. 9. The conpound

according to claim8 wherein the substituent is alkyl,
wa@bdoenyiss7 al kynyl , hal ogen, cycl oal kyl , PCT/US2005/014120

het er ocycl oal kyl , -NR39COR40, -NR39C(O) 2R40, -NR4 1R42

or -C(O NR43R44, wherein R39 RA0 , R4 1, R42, R43, and

i Bk U0 B g e
TP P10 s e AN DRSO Yo o

q¥g) D ke J=a&1(yHz), FN) THLEd 68 Bik), 7188t(d1blaryd 13.2 Hz), 7.37-
substituted heteroaryl, or -NR43R44 form _
R0 601 DA ey PH. 1084 HS). 4GKSEARD 45 Bt Hhd-8ddctHif72-2
j LS kdirpe substituted with -NR 4 1R42,
W”%ﬁ%%ﬁ% , halogen, Cl to &4 al kyl,
-C=C-R45, -CC-R46, aryl, or heteroaryl wherein R45 and
R46 are al kyl, hydroxyal kyl, am noal kyl, cycl oal kyl,
het er ocycl oal kyl, -C(O R47, -NR39COR40, aryl, or
heteroaryl. 11. The conpound according to claim 10
wherein said ClL to C4 alkyl is substituted with
hydr oxy, hydroxyal kyl am no, al kyl am no,
am noal kyl am no, or heteroarylal kyl. 12. The conpound
according to claim8 wherein R and R42 are each
i ndependently, H, nethyl, ethyl, propyl, butyl,
phenyl, or benzyl and R39 is H and R40 i s nethyl,
cycl oal kyl, or heterocycl oal kyl. 13. The conpound
according to claim8 wherein R43 and R44 are H and R45
and R46are each cycl ohexene, azetidi ne, piperazine,
pi peridine, pyrrolidine, or pyridine, optionally
substituted with C1 to C4 al kyl, -CH NH2, -NH2, or
pyrrolidine. 14. The conpound according to claim$8
wherein the pyridine is substituted with a phenyl
group, optionally substituted with CONH , nethyl,
am noet hyl ,
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hydr oxyet hyl ;, - CONHCH 2CH2NHCH 3, or CH2CONHZ,
pyridi ne, or piperazine.1l5. The conpound according to

web@smBewherein A is pyrimdine substituted wWeHUSNBS/@14120

1R42, or -NR39CO2R40. 16. The conpound according to
claim15 wherein R4 1 and R42 are H or nethyl and R39

g@? Edﬁh@re i ndependently H or alkyl. 17. The conpound
& to claiml1 having the formula H: wherein Rl
is optionally substituted phenyl or alkyl; Z isNH or
NCH3 ; R2 is F, O, CH3 or CF3; R3|sHandY|sOor
S. 18]. TheAcempoundihadepFermgaier Bl aim 17 wherein Ris

C3to C7 cycl oakgy substituted or ungubstitut
pheny®nor - (CHY) -R 50 wherein n is ®hq 3, R5

substi t ut r Ytged phenyl, anin 4\&\(?1]/
-C(O 2H, 6r -| OWQ The corrpound accoridi ng
claim1 n,gXForr}(uIa(PV wherein R2 is ~6r H R3
is H R4 i Noptionally substituted phellqyl optionally
substifuted pyrazole, or optionally suhstltut d

pyridyl; and Alis optionall y substituted pyri 'y| . 20.
The et Rcliti By aScepable salt
?I;’/iglg Sgagfel t%{xeﬁ] ytd9até: glvatelot Oﬁl’f@ﬁﬁ elitiéxhy a8 ceplable

pyr| di none
ﬂﬁéfdo@lv@ﬁre%om de.2 1. The conpound according to claim

or cyBl GalkgRYL, sk e pelahibrtr R chy PR
A s 8 e e,

Qﬁﬁsﬁﬁfﬂ&ﬂalf(ﬁ{yl Ahetatearoh sapyituteXiterdaxyd ﬂptﬂnmych)g sdrstifuteg
thgtefolc?cl:lgn ﬁ-eter]rggrly{] almsulbs%Stgteg %L:t%?oa%fflaﬂkyf %eterocycloalkyl or
substituted heterocycloalkyl;

each R? is independently H, halogen, cyano, NO, OR®, NR°R, alkyl,
substituted alkyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, heterocyclo, substituted heterocyclo, aryalkyl, substituted
arylalkyl, heterocycloalkyl, or substituted heterocycloalkyl;

B is O, NR®, NR’CH,, S, SO, SO, or CRR"%;

V is NRM or (CR’ 7R38)p- provided that when VR!!is N, R is an alkyl or
cycloalkyl;

W and X are each independently C or N;

Y is selected from O, S, and NR';

Z is -CREBR™-, or (CRPR™)NR"-;

1is 0 to 2;

nis 0 to 4 if W and X are both C, 0 to 3 if one oqurWisN, and 0to 2 if X
and W are both N;

pis1lto4;

R3, R%, R%, R”, R®, R and R"* are independently selected from H, alkyl,
substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl,
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R* is selected from aryl, substituted aryl, heteroaryl, substituted heteroaryl,
heterocycloalkyl, and substituted heterocycloalkyl, provided that

(@  if R*is phenyl

()  R*isnot substituted with both hydroxy and amido; and
(i)  R*is not substituted with -NRS O2R- wherein R is alkyl or aryl;

(b) if R*is pyridyl ,R* is not substituted with both hydroxy and methoxy;
and

(©) if R*is pyrimidinyl, it is not substituted with =0;

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; ‘

R* is selected from H, alkyl, substituted alkyl, alkenyl, substituted alkenyl,
alkynyl, substituted alkynyl, CN, NO, or SO,NHo;

R and R™ are independently selected from H, halogen, alkyl, substituted
alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl, substituted
cycloalkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocycloalkyl,
substituted heterocycloalkyl or taken together to form a carbocyclic or heterocyclic
ring of 3 to 8 atoms;

A is selected from one of the following:

[Vaval NaVa)

R16 N R19 RZO \N R23 N R25 b R28 R29
26
R | N7 R R | N/)\RZZ R2* | NN ) _<\N I R:: ¥
wherein
DisSorO;
mis 0 to 6;

R'S, R, R', R", R® R*, R, R%, R*, R%, R* and R* are independently
selected from H, halogen, NR**R*!, OR*, CO,R®, CONR*R®, SO,R*, alkyl,
substituted alkyl, cycloalkyl, substituted cycloalkyl, alkenyl, substituted alkenyl,
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alkynyl, substituted alkynyl, -CN, aryl, substituted aryl, heteroaryl, substituted
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 R3L R32, R¥ R* R*, and R*® are independently selected from H, alkyl,
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.

2. The compound according to claim 1 wherein R! is a substituted or
unsubstituted phenyl, a substituted or unsubstituted C; to C4 alkyl, or a substituted or

unsubstituted Cs to Cg cycloalkyl.

3. The compound according to claim 2 wherein R” is fluorophenyl,

substituted methyl, cyclohexyl or cyclopentyl.

4. The compound according to claim 1 wherein R? is C; to C4 alkyl,

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*s substituted with

oxygen, phenyl, C; to C4 alkyl, or halogen.

7. The compound according to claim 1 wherein B is O, NHCH,, CH; or
CH(OH); Y is O or S and Z is -CR®R* or -NR"’ wherein R®, R*, and R" are each H.
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8. The compound according to claim 1 wherein A is an optionally

substituted pyridine or pyrimidine.

9. The compound according to claim 8 wherein the substituent is alkyl,
alkenyl, alkynyl, halogen, cycloalkyl, heterocycloalkyl, -NR*COR*, -NR*C(0),R*,
-NRYR*, or -C(O)NR*R*, wherein R R%, R* R®2, R, and R* are
independently H, lower alkyl, substituted lower alkyl, hydroxyalkyl, aminoalkyl,
cycloalkyl, substituted cycloalkyl, heterocycloalkyl, substituted heterocycloalkyl,
cycloalkenyl, substituted cycloalkenyl, aryl, substituted aryl, heteroaryl, substituted

heteroaryl, or -NR*R*

form a heterocycloalkyl.

10.  The compound according to claim 7 wherein A is a pyridine substituted
with -NR*'R®, -NR¥COR"’, -C(O)NR*R*, halogen, C; to Cy alkyl,
-C=C-R*, -C=C-R%, aryl, or heteroaryl wherein R*® and R* are alkyl, hydroxyalkyl,
aminoalkyl, cycloalkyl, heterocycloalkyl, ~C(O)R*’, -NR*>COR*, aryl, or heteroaryl.

11. The compound according to claim 10 wherein said C; to Cy alkyl is
substituted with hydroxy, hydroxyalkylamino, alkylamino, aminoalkylamino, or
heteroarylalkyl.

12. The compound according to claim 8 wherein R*! and R* are each
independently, H, methyl, ethyl, propyl, butyl, phenyl, or benzyl and R* is H and R*
is methyl, cycloalkyl, or heterocycloalkyl.

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 Cy4 alkyl, -CH,NH,, -NHo, or pyrrolidine.
14. The compound according to claim 8 wherein the pyridine is substituted

with a phenyl group, optionally substituted with CONH,, methyl, aminoethyl,
hydroxyethyl, -CONHCH,CH,NHCHj, or CH,CONHo; pyridine, or piperazine.
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15. The compound according to claim 8 wherein A is pyrimidine
substituted with -NR*'R*, or -NR*CO,R*,

16. The compound according to claim 15 wherein R*! and R* are H or
5  methyl and R* and R* are independently H or alkyl.

17. The compound according to claim 1 having the formula I1I:

R, R?
BN
VR
C]) .
A m
wherein
10 Rlis optionally substituted pheny! or alkyl; Z is NH or NCH; ; R%is F , Cl,

CH3 or CF3; R? is H; andY is O or S.
18.  The compound according to claim 17 wherein Rlis Cs to C; cycloalkyl,
substituted or unsubstituted phenyl, or —(CH,),-R*® wherein n is 1 to 3,R¥isH,

15 substituted or unsubstituted phenyl, amino, amido, CN, -C(0).H, or -C(0),CH;

19.  The compound according to claim 1 having Formula IV:

3
Ry o,
BN
R /-
I
A v

wherein R? is halo or H; R*is H; R*is optionally substituted phenyl, optionally
20  substituted pyrazole, or optionally substituted pyridyl; and A is optionally substituted
pyridyl.

20.  The compound according to claim 19 wherein R*isan optionally

substituted pyridinone or a pyridine-N-oxide.
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21. The compound according to claim 1 having formula V:
(Rz)n H 13 4
_ l N Neg,

o X 0O R
|

A

A\

wherein R! is optionally alkyl or cycloalkyl; A is optionally substituted pyrimidine or
5 pyridine; and R; is halo or H; and R™ and R™ are either H or together with the carbon
to which they are attached for a cyclopropyl.

22. A compound according to claim 1 having an ICsq value of less than

about 1.0 uM.
10
23. A method for treating cancer in a patient in need thereof comprising
administering to the patient a therapeutically effective amount of a compound
according to claim 1.
15 24, A pharmaceutical composition comprising a therapeutically effective

amount of a compound according to claim 1 and a pharmaceutically acceptable

carrier.
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