
MONOCYCLIC HETEROCYCLES AS KINASE INHIBITORS  RELATED
APPLICATIONS [0001] This application claims priority
benefit under Title 35  119(e) of United  5 States
Provisional Applications Nos. 60/564,842, filed April
23, 2004, and  60/639,178, filed December 23, 2004,
the contents of which are herein incorporated  by
reference. FIELD OF THE INVENTION 10 [0002] This
invention relates to compounds that inhibit the
protein tyrosine kinase  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
15 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. 3 3  (RZ) NYZYVR1
1r\~N~Ra  20 \n R (RZ)n R  ~~ Y 0 B W~ B W~  A I A II
or an enantiomer, diastereomer, hydrate, solvate or
pharmaceutically acceptable salt  thereof wherein: Rt
is H, alkyl, substituted alkyl, cycloalkyl,
substituted cycloalkyl, arylalkyl,  25 substituted
arylalkyl, aryl, substituted aryl, alkenyl,
substituted alkenyl, alkynyl,  substituted alkynyl,
heteroaryl, substituted heteroaryl, heterocyclo,
substituted  



heterocyclo, heteroarylalkyl, substituted
heteroarylalkyl, heterocycloalkyl, or  substituted
heterocycloalkyl; each R2 is independently H, halogen,
cyano, NO2, ORS, NR6R7, alkyl,  substituted alkyl,
cycloalkyl, substituted cycloalkyl, aryl, substituted
aryl, heteroaryl,  substituted heteroaryl,
heterocyclo, substituted heterocyclo, aryalkyl,
substituted  arylalkyl, heterocycloalkyl, or
substituted heterocycloalkyl; 5 B is O, NRs, NR8CH2,
S. SO, SO2, or CR9R10; V is NR" or - (CR37R38h,-
provided that when VR11 is N, Rl is an alkyl or
cycloalkyl; W and X are each independently C or N;  Y
is selected from O, S, and NR'2; 10 Z is -CR13R14-, or
-(CR13R14)1NR~5 ;  1isOto2;
nis0to4ifWandXarebothC,Oto3ifoneofXorwisN,andOto2ifX
and W are both N; pislto4;  15 R3, R5, R6, R7, Rs, R"
and R15 are independently selected from H, alkyl,
substituted alkyl, alkenyl, substituted alkenyl,
alkenyl, substituted alkenyl, cycloalkyl,  substituted
cycloalkyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl,  heterocyclo, substituted
heterocyclo; R4 is selected from aryl, substituted
aryl, heteroaryl, substituted heteroaryl,  20
heterocycloalkyl, and substituted heterocycloalkyl,
provided that (a) if R4 is phenyl (i) R4 is not
substituted with both hydroxy and amido; and (ii) R4
is not substituted with NRSO2R- wherein R is alkyl or
aryl;  (b) if R4 is pyridyl ,R4 is not substituted
with both hydroxy and methoxy;  25 and (c) if R4 is
pyrimidinyl, it is not substituted with =0; R9 and R10
are independently selected from H, halogen, alkyl,
substituted  



alkyl, cycloalkyl, substituted cycloal cyl, aryl,
substituted aryl, heteroaryl, substituted  heteroaryl,
heterocycloalkyl, or substituted heterocycloalkyl; 30
R~ is selected from H, alkyl, substituted alkyl,
alkenyl, substituted alkenyl,  al grnyl, substituted
alkenyl, CN, NO2 or SO2NH2; -2 R13 and R14 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
carbocycfic or heterocyclic 5 ring of 3 to 8 atoms; A
is selected from one of the following: .nr .ll/' `nn
Rae Rae  Res Rye Rao Rza Rzs I N R2&4 J m .SS  Rn N
Rie Rzs N R~ Rao N~ N Raj  wherein D is S or O;  -10
misOto6; R16, R17, R18, R19, R20, R21, it, R23, R24,
Rzs, R26 and R27 are independently  selected from H
halogen NR30R31 OR32, C02R33, CONR34R35, S02R36 alkyl,
substituted alkyl, cycloalkyl, substituted cycloalkyl,
alkenyl, substituted alkenyi,  alkynyl, substituted
alkynyl, -CN, aryl, substituted aryl, heteroaryl,
substituted 15 heteroaryl, heterocycloalkyl, or
substituted heterocycloalkyl; R28 and R29 are
independently selected from H, alkyl, substituted
alkyl,  cycloalkyl, substituted cycloalkyl, aryl,
substituted aryl, or taken together to form a  carbo
cyclic or heterocyclic ring of 3 to 8 atoms; R30R31
R32R33 R34, R35, and R36 are independently selected
from H, alkyl,  20 substituted alkyl, alkenyl,
substituted alkenyl, alkynyl, substituted alkynyl,
cycloalkyl,  substituted cycloal cyl, alkoxycarbonyl,
aryl, substituted aryl, heteroaryl, substituted  



heteroaryl, heterocyclo, substituted heterocyclo,
heterocycloalkyl, or substituted  heterocycloalkyl;
and R37and R38 are each independently H, halogen, or
alkyl.  25 DESCRIPTION OF THE INVENTION [0004] The
present invention provides for compounds of Formulas I
and II  defined above, pharmaceutical compositions
employing such compounds, and  methods of using such
compounds in the treatment of cancer. -3 [0005] The
term "alkyl" herein alone or as part of another group
refers to a  monovalent alkane (hydrocarbon) derived
radical containing from 1 to 12 carbon  atoms unless
otherwise defined. Preferred alkyl groups are lower
alkyl groups having  from 1 to 6 carbon atoms. An
alkyl group is an optionally substituted straight, 5
branched or cyclic saturated hydrocarbon group. Alkyl
groups may be substituted at  any available point of
attachment. An alkyl group substituted with another
alkyl group is also referred to as a "branched alkyl
group". Exemplary alkyl groups include  methyl, ethyl,
propyl, isopropyl, n-butyl, t-butyl, isobutyl, pentyl,
hay!, isohexyl,  heptyl, 4,4-dimethylpentyl, octyl,
2,2,4-trimethylpentyl, nonyl, decyl, undecyl, 10
dodecyl, and the like. Exemplary substituents include
but are not limited to one or  more of the following
groups: alkyl, cycloalkyl, heterocycloalkyl, -CN,
aryl,  heteroaryl, halo (such as F, CI, Br, 1),
haloallryl (such as CCI3 or CF3), hydroxyl,  alkoxy,
alkylthio, allcylamino, -COON, -COOL -C(O)R, -OOOR,
amino, carbamoyl  (-NHCOOR- or -OCONHR-), urea
(-NHCONHR-) or thiol ($11). 15 [0006] The term
"alkenyl" 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 double bond. Allcenyl
groups may also be  substituted at any available point
of attachment. Exemplary substituents for alkenyl
groups include those listed above for alkyl groups. 20
[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 akynyl groups  include
those listed above for alkyl groups. 25 [0008] The
numbers in the subscript after the symbol "C" define
the number of  carbon atoms a particular group can
contain. For example "C14 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, "C14 30 alkyl" can also
refer to C14 alkylene which bridges two groups;
examples include  propane-l,3-diyl, butane-l,4-diyl,
2-methyl-butane-l,4-diyl, etc. "C2{ alkenyl" means  -4
a straight or branched carbon chain having at least
one carbon-carbon double bond,  and having from two to
six carbon atoms; examples include ethenyl, propenyl,
isopropenyl, butenyl, isobutenyl, pentenyl, and
hexenyl. Depending on the context,  "C2. alkenyl" can
also refer to C2.6 alkenediyl which bridges two
groups; examples 5 include ethylene-l,2-diyl
(vinylene), 2-methyl-2-butene-1 ,4-diyl, 2-hexene-1
,6-diyl,  etc. "C2. alkynyl" means a straight or
branched carbon chain having at least one
carbon-carbon triple bond, and from two to six carbon
atoms; examples include  ethenyl, prepynyl, butynyl,
and hexynyl. [0009] The term "cycloalkyl" herein alone
or as part of another group is a species  10 of alkyl
containing from 3 to 15 carbon atoms, without
alternating or resonating  double bonds between carbon
atoms. It may contain from 1 to 4 rings. Exemplary
groups include cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, adamantyl, etc.  Cycloalkyl groups may be
substituted at any available point of attachment.
Exemplary  substituents include one or more of the
following groups: halogen, such as F, Br, or 15 Cl,
hydroxyl, alkyl, alkoxy, amino, nitro, cyano, thiol,
alkylthio, and any of the  subsitituents described
above for alkyl groups. [0010] The terms "alkoxy" or
"alkylthio" herein alone or as part of another group  



denote an alkyl group as described above bonded
through an oxygen linkage (-O-) or a  sulfur linkage
(-S-), respectively. 20 [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
represented 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  25 an alkyl group bonded through a
carbonyl group. [0013] The term "alkylcarbonyloxy"
herein alone or as part of another group  denotes an
alkylcarbonyl group bonded through an oxygen linkage.
[0014] The term "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  30 well as groups which are fused, e.g.,
napthyl, phenanthrenyl and the like. An aryl group
thus contains at least one ring having at least 6
atoms, with up to five such rings  being present,
containing up to 22 atoms therein, with alternating
(resonating) double  -5 bonds between adjacent carbon
atoms or suitable heteroatoms. Aryl groups may
optionally be substituted with one or more groups
including, but not limited to  halogen, alkyl, alkoxy,
hydroxy, carboxy, carbamoyl, alkyloxycarbonyl, nitro,
alkenyloxy, trifluoromethyl, amino, cycloalkyl, aryl,
heteroaryl, cyano, alkyl S(O)m  5 (m = 0, 1, 2), or
thiol. [0015] The term "arylalkyl" or "aralkyl" herein
alone or as part of another group  denotes an aryl
group as described above bonded through an alkyl
group, as described  above. And example of an aralkyl
group is a benzyl group. [0016] The term "amino"
herein alone or as part of another group refers to
-NHZ.  10 An "amino" may optionally be substituted
with one or two substituents, which may be  the same
or different, such as alkyl, my!, arylalkyl, alkenyl,
alkynyl, heteroaryl,  heteroarylalkyl,
cycloheteroalkyl, cycloheteroalkylalkyl, cycloal cyl,
cycloalkylalkyl,  haloallcyl, hydroxyalkyl,
alkoxyalkyl, thioalkyl. carbonyl or carboxyl. These  



substituents may be further substituted with a
carboxylic acid, any of the alkyl or aryl 15
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 20 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 25 atoms and
may be saturated, partially saturated, or unsaturated.
The nitrogen and  sulfur atoms may optionally be
oxidized and the nitrogen atoms may optionally be
quaternized. Heteroaryl groups which are 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 30 atom of any
ring. The heteroaryl ring system may contain zero,
one, two or three  substituents selected from the
group consisting of halo, alkyl, substituted alkyl,
alkenyi, alkynyl, my!, nitro, cyano, hydroxy, alkoxy,
thioal cyl, 0, -COZH, -6 -C(=O)H, -CO2-alkyl,
-C(=O)alkyl, phenyl, benzyl, phenylethyl, phenyloxy,
phenylthio, cycloalkyl, substituted cycloalkyl,
heterocycle, heteroaryl, NR'R",
-C(=O)NR'R",-CO2NR'R",-C(=O)NR'R", NR'COZR",
NR'C(=O)R",  -SO2NR'R", and NR'SO2R", wherein each of
R' and R" is independently selected 5 from hydrogen,
alkyl, substituted alkyl, and cycloalkyl, or R' and R"
together form a  heterocyclo or heteroaryl ring.
[0018] Exemplary monocyclic heteroaryl groups include
pyrrolyl, pyrazolyl,  pyrazolinyl, imidazolyl,
oxazolyl, diazolyl, isoxazolyl, thiazolyl,
thiadiazolyl,  isothiazolyl, furanyl, thienyl,
oxadiazolyl, pyridyl, pyrazinyl, pyrimidinyl,
pyridazinyl,  



10 triazinyl and the like. [0019] Exemplary bicyclic
heteroaryl groups include indolyl, benzothiazolyl,
benzodioxolyl, benzoxaxolyl, benzothienyl, quinolinyl,
tetrahydroisoquinolinyl,  isoquinolinyl,
benzimidazolyl, benzopyranyl, indolizinyl,
benzofuranyl, chromonyl,  coumarinyl, benzopyranyl,
cinolinyl, quinoxalinyl, indazolyl, pyrrolopyridyl, 15
furopyridinyl, dihydroisoindolyl, tetrahydroquinolinyl
and the like. [0020] Exemplary tricyclic heteroaryl
groups include carbazolyl, benzidolyl,
phenanthrollinyl, acridinyl, phenantluidinyl,
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
monocycle ring system containing 5 to 7  20 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 heterocyclic
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 25
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, haloal cyl
(preferably rifluoromethyl),  alkanoyl, aminocarbonyl,
monoalkylaminocarbonyl, dialkylaminocarbonyl, alkyl
amido (preferably lower alkyl amido), alkoxyalkyl
(preferably a lower 30 alkoxy[lower]alkyl),
alkoxycarbonyl (preferably a lower alkoxycarbonyl),
alkylcarbonyloxy (preferably a lower alkylcarbonyloxy)
and aryl (preferably phenyl),  said aryl being
optionally substituted by halo, lower alkyl and lower
alkoxy groups.  -7 Examples of such heterocyclic rings
are isoxazolyl, imidazolinyl, thiazolinyl, inr
dazolidinyl, pyrrolyl, pyrrolinyl, pyranyl, pyrazinyl,
piperidyl, morpholinyl and  triazolyl. The
heterocyclic ring may be attached to the parent
structure through a  carbon atom or through any
heteroatom of the heterocyclyl that results in a
stable  5 structure. 



[0022] The term "heteroatom" means O, S or N, selected
on an independent basis.  It should be noted that any
heteroatom with unsatisfied valences is assumed to
have  the hydrogen atom to satisfy the valences.
[0023] The tens "halogen" or "halo" refers to
chlorine, bromine, fluorine or iodine  10 selected on
an independent basis. [0024] When a functional group
is termed "protected", this means that the group  is
in modified form to preclude undesired side reactions
at the protected site. Suitable  protecting groups for
the compounds of the present invention will be
recognized from  the present application taking into
account the level of skill in the art, and with 15
reference to standard textbooks, such as Greene, T.W.
et al., Protective Groups in  Organic Synthesis,
Wiley, N.Y. (1991). [0025] As used herein, the term
"patient" encompasses all mammalian species.  [0026]
Suitable examples of salts of the compounds according
to the invention  with inorganic or organic acids are
hydrochloride, hydrobromide, sulfate, 20
methanesulfonate, 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  25 II: (R2)n
R3 (R2 R3  ~\ Y O O  B W~ a W~ A I A 11 or an
enantiomer, diastereomer, hydrate, solvate or
pharmaceutically acceptable salt  thereof wherein: -8
R1 is H, 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 5 substituted heterocycloalkyl;
each R2 is independently H, halogen, cyan, NO2, ORs,
NR6R7, alkyl,  substituted alkyl, cycloalkyl,
substituted cycloalkyl, aryl, substituted aryl,
heteroaryl,  substituted heteroaryl, heterocyclo,
substituted heterocyclo, aryalkyl, substituted
arylalkyl, heterocycloalkyl, or substituted
heterocycloalkyl; 10 B is O, NRB, NRBCHZ, S, SO, 502,
or CR9Rlo; V is NR11 or -(CR37R38)P provided that when
V is N, Rl is an alkyl or  cycloalkyl; W and X are
each independently C or N;  Y is selected from O, S,
and NR12; 15 Z is -CR13R14-, or -(CR13R1 h1NRrs-;
1isOto2;
nisOto4ifWandXarebothC,Oto3ifoneofXorwisN,andOto2ifX
and W are both N; p is Ito 4; 20 R3, Rs, R6, R7, R8,
R11 and R15 are independently selected from H, alkyl,
substituted alkyl, alkenyl, substituted alkenyl,
alkynyl, substituted alkynyl, cycloalkyI,  substituted
cycloalkyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl,  heterocyclo,substituted
heterocyclo; R4 is selected from aryl, substituted
aryl, heteroaryI, substituted heteroaryl,  25
heterocycloalkyl,and substituted heterocycloaikyl,
provided that (a) if R4 is phenyl (i) R4 is not
substituted with both hydroxy and amido; and (ii) R4
is not substituted with NRSO2R- wherein R is alkyl or
aryl;  (b) if R4 is pyridyl ,R4 is not substituted
with both hydroxy and methoxy  30 and (c) if R4 is
pyrimidinyl, it is not substituted with =0;  



-9 R9 and R10 are independently selected from H,
halogen, allyl, substituted  alkyl, cycloalkyl,
substituted cycloal cyl, aryl, substituted aryl,
heteroaryl, substituted  heteroaryl, heterocycloalkyl,
or substituted heterocycloalkyl; R12 is selected from
H, alkyl, substituted alkyl, alkenyl, substituted
ailcenyl,  5 alkynyl, substituted alkynyl, CN, NO2 or
SO2NH2; R13 and R14 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
10 ring of 3 to 8 atoms; A is selected from one of the
following: . v' JV` JU` R28 R29 R16 Rig Rzo N Rza Rzs
N R26~\ m '  R17 N R18 R21 R~ Rz4N" N R~  wherein
DisSorO;  15 misOto6; R16 R17 R18R19 R20R21 R22 R23
R24 Rzs R26 and R27 are independently  selected from
H, halogen, NR30R31, OR32, C02R33, C0NR34R35802R36
alkyl  substituted alkyl, cycloalkyl, substituted
cycloalkyl, ailcenyl, substituted ailcenyl,  alkynyl,
substituted alkynyl, -CN, aryl, substituted aryl,
heteroaryl, substituted 20 heteroaryl,
heterocycloalkyl, or substituted heterocycloal cyl;
R28 and R's are independently selected from 11, alkyl,
substituted alkyl,  cycloal cyl, substituted
cycloalkyl, aryl, substituted aryl, or taken together
to form a  carbocyclic or heterocyclic ring of 3 to 8
atoms; R3, R31, R32, R33, R34, R35, and R36 are
independently selected from H, alkyl,  25 substituted
alkyl, alkenyl, substituted ailcenyl, alkynyl,
substituted alkynyl, cycloal cyl,  



substituted cycloalkyl, alkoxycarbonyl, aryl,
substituted aryl, heteroaryl, substituted  heteroaryl,
heterocyclo, substituted heterocyclo,
heterocycloalkyl, or substituted  heterocycloalkyl;
and R37and R38 are each independently H, halogen, or
alkyl.  -10 [0028] In some embodiments of the present
invention, R' is a substituted or  unsubstituted
phenyl, such as fluorophenyl, a substituted or
unsubstituted CI to C4  alkyl, such as methyl, or a
substituted or unsubstituted C3 to C8 cycloalkyl, such
as  cyclohexyl or cyclopentyl. 5 [0029] Tn some
embodiments of the present invention, R2 is C1 to C4
alkyl,  halogen, or haloalkyl. [0030] In some
embodiments of the present invention, R4 is optionally
substituted  phenyl, or a S or 6 membered nitrogen
containing heteraryl group such as pyridyl,
pyridinone, pyrroolyl, or pyrrolidyl. 10 [0031]
According to one embodiment of the present invention,
B is O, NHCH2,  CH2 or CH(OH); Y is O or S and Z is
-CR13R/4 or -NR's wherein R13, R14, and R'S  are each
H. [0032] In some embodiments of the present
invention, A is an optionally  substituted pyridine or
pyrimidine, wherein the substitutet is alkyl, alkenyl,
alkenyl,  15 halogen, cycloalkyl, heterocycloalkyl,
-NR39COR40, -NR39C(O)2R40, -NR41R42, or C(0)NR43R44,
wherein P.39 R40 , R41 R42 R43, and R44 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 -NR43R  20 form a
heterocycloalkyl. [0033] According to some embodiments
of the present invention, A is a pyridine  substituted
with NR41R42, -NR39COR40, -C(O)NR43R44, halogen, C1 to
C4 alkyl,  optionally substituted with hydroxy,
hydroxyalkylamino, alkylamino,  aminoalkylamino, or
heteroarylalkyl; or -C=C-R45, -C-C-R46, wherein R45
and R40 are 



25 alkyl, hydroxyalkyl, aminoalkyl, cycloalkyl,
heterocycloalkyl, -C(O)R47, -NR39COR40,  aryl, or
heteroaryl; or the pyridine is substituted with aryl,
such as phenyl, which may  be further substituted with
CONH2, methyl, aminoethyl, hydroxyethyl, -
CONHCH2CH2NHCH3, or CH2CONH2; the pyridines may also
be substituted with  pyridyl or piperidyl groups. 30
[0034] According to some embodiments of the present
invention, A is an  optionally substituted pyrimidine.
Preferred substituents include -NP.4 'R42, or  -11
-NR39C02R40, whin R4' and R2are preferably H or methyl
and R39 and R4 are  preferably, H or alkyl. In one
embodiment of the present invention, compounds have
the following  formula III: 3  t1~2) R n N` /Z 1 0 R'
0 X11  5 A wherein  Ri is optionally substituted
phenyl or alkyl; Z is NH or NCH3 ; R2 is F, Cl,  CH3
or CF3; R3 is H; andY is O or S. In some embodiments,
Rlis C3 to C7  cycloalkyl, substituted or
unsubstituted phenyl, or -(CH2)0-R5 wherein n is 1 to
3, 10 R50 is H, substituted or unsubstituted phenyl,
amino, amido, CN, -C(0)2H, or - C(O)2CH3. In some
embodiments of the present invention, compounds have
the following  formula Formula 1V: 3  tR2)n R 



\ I o -J>N~R4  o A IV 15 wherein R2 is halo or H; R3
is H; R4 is optionally substituted phenyl, optionally
substituted pyrazole, or optionally substituted
pyridyl, pyridinone, or pyridine-N- oxide. In one
embodiment of the present invention, compounds are of
the following  20 formula V: {R~~\ H 1913 H`  ~ N N R
~ I O R A -12 V  wherein Rl is optionally alkyl or
cycloalkyl; A is optionally substituted pyrimidine or
pyridine; and R2 is halo or H; and R13 and R14 are
either H or together with the carbon  to which they
are attached form a cycloalkyl, such as cyclopropyl. 5
[0035] The invention also provides methods for
treating a proliferative disease,  such as cancer by
administering to a mammalian species in need of such
treatment an  effective amount of a compound of
fonnulas I or U, as defined above. In another
embodiment, the invention provides a method for
treating a proliferative disease via  modulation of
Met kinase by administering to a mammalian species in
need of such 10 treatment an effective amount of a
compound of formulas I or U, as defined above, in
combination (simultaneously or sequentially) with at
least one other anti-cancer agent.  In a preferred
embodiment, the proliferative disease is cancer.
[0036] Certain compounds of Formulas I and II may
generally be prepared  according to the following
Schemes 1-14. The compounds are synthesized readily  



15 using synthetic methods known to one skilled in the
art. Solvates (e.g., hydrates) of the compounds of
Formulas I and II are also within the scope of the
present invention.  Methods of solvation are generally
known in the art. Accordingly, the compounds of  the
instant invention may be in the free or hydrate form,
and may be obtained by  methods exemplified by the
following schemes below. 20 [0037] General routes to
the pyridine and pyrimidine analogues described in the
invention are illustrated in Scheme 1. An
appropriately substituted pyridine or  pyrimidine 1
can be treated with functionalized phenols 2, 4, and 8
in the presence of  a base, such as sodium hydride,
sodium hydroxide, or potassium carbonate, to furnish
the desired ethers 3, 5, and 9, respectively. Removal
of the acetamide protecting 25 group of compound 3
with aqueous HO in methanol provides the key
intermediate 5.  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 30
with a carboxylic acid and a coupling reagent, such
as: benzotriazol-l-
yloxytris(trimethylamino)phosphonium
hexafluorophosphate (BOP reagent),
bromotripyrrolidinophosphonium hexafluorophosphate
(PyBroP), O-(1H -13 benzotriazol-l-yl) N,N,N;
N'-tetramethyluroniumtetrafluoroborate (TBTU).
Formation of the acylthiourea of 6 (Y = S, Z = NH) can
be accomplished by treating  aniline 5 with an
appropriately substituted isothiocyanate. S SCHEME 1
(R~n NHAc  (R2)"\ NHAc O  H o2 'J base N  



S IN aq. HCVMeOH (R~n H Z V R,  (1:1), influx fJ O \ ~
V 101  ff~)n ~ T II  NH2 NJ  (R~n\ NHp ct L 9  HO I4 ~
acylation or _ or (AT T  base ~ J thioureaformallon N
(R2)n ~uRs  1 5 ~ ~ 101  Zn, NHFl~~CI McOHfHF i  H2,
Pt02, McOH N 7  (Ra)n~_ NO2 (R~n N02 (\)  HOc T\  base
5 ~ N J 9  T = CR19 or N L = leaving group, suds as a
halogen or N02 [0038] The two different regioisomeric
aminopyrimidine analogues 14 and 19 can  be prepared
using the synthetic routes outlined in Schemes 2 and
3. PMB-protected  



aminopyrimidine 11, derived from commercially
available 2,4-dichloropyrimidine 10 (10, Aldrich), can
be converted to ether 13 via aniline 12 using the same
chemistry  outlined in Scheme 1. Removal of the PMB
group of 13 can be accomplished with  trifluoro acetic
acid and anisole to generate compound 14. -14 SCHEME 2
~R~n' NHz  ci CI \ NO2 O \ p-CH3005H4CH2NH2 A \ I 6
J., %  HO  Cl N PMB"N N NaH, DMF PMB.N N 10 11 2. H2,
PtO2, EtOH t2  Aldrkh PMB = p-CH3OCJICH2 2  acylation
or p ~ ~ o TFA, anisole I'  thiourea formation '' 85C
i-L PMe.N 13 HsN~N 14  H [00391 Similarly,
PMB-protected aminopyrimidine 16, derived from
commercially  5 available 4,6-dichloropyrimidine (15,
TCI America), can be converted to ether 17  following
the PMB deprotection step (Scheme 3). Bis-Boc
(t-butyloxycarbonyl)  protection of the amine of 17
with excess di-tent-butyl dicarbonate followed by
hydrogenation with Adams' catalyst provides aniline
18. Amine 19 can be obtained  from compound 18
following an acylation or thiourea formation step and
removal of 10 the Boc protecting groups under acidic
conditions.  SCHEME 3 (R'ln~ N02  1. (a2A Cl Ci \ NO2 



h1O  N 1,-CH30CBH4CH2NH2 IN Ho L ~ a I r/JIN  CI N
PMB~~ I N% NaH, DMF H,NJI~N  15 16 2. TFA, anisole 17
TO!Amedca PMB=p-CH3OC6H4CH2 n NH2 R n ~ Z VAR,  ~~ -
i. acylation or t \ p 1. XS 60020, DMA? o thiourea
formation o 2. H2, Pt02, McOH 'N 2.4N HCt/aioxane "N -
Boc2N N 18 HZN N~ 19 -15 [0040] Aminopyridazine
derivative 26 may be prepared using the synthetic
route  outlined in Scheme 4 which is based on similar
chemistry cited in the following  references: Chung,
H.-A. et al. J. Heterocyclic Chem. 1999, 36, 905-910
and Bryant  R. D. et al. J. Heterocyclic Chem. 1995,
32, 1473-1476, the disclosures of which are 5 herein
incorporated by reference.
4,5-Dichloropyrida7in-3(2R)-one (20, Aldrich) can  be
protected with, for example a tetrahydropyran (THP)
group to give intermediate 21.  Treatment of compound
21 with an appropriately substituted phenol and a base
(i.e.,  sodium hydride) followed by reduction of the
nitro containing intermediate under  catalytic
hydrogenation conditions can provide aniline 22.
Protection of the aniline 10 group of 22 as a
bis-benzyl carbamate (Cbz) followed by removal of the
Till' group  under acidic conditions may furnish
compound 23. Treatment of compound 23 with  either
trifluoroacetic anhydride (TFAA), phosphorous
oxychloride or phosphorous  oxybromide in the presence
of a base, such as triethylamine or
diisopropylethylamine  may introduce the necessary
leaving group at the 3-position of compound 24. 15
Displacement of the leaving group X of compound 24
with an appropriately  substituted amine, followed by
removal of the Cbz groups can generate intermediate
25. Aniline 25 may be converted to the desired
3-antinopyridazine analogue 26 using  



chemistry previously described in Schemes 1-3. -16
SCHEME 4 (R2)n\ NH2  1. (R2)" CI CI -- NO2 O  CI /N I
dihydropyran, THE CI / I Ho O I $ /  O H N O N'N NaH,
DMF O N'N  THP 2. H2, Pd/C, McOH THP 20 21 22  Aldrich
THP = tetrahydropyran (R2In NCbzz NCbz2  1. xs
PhCH2OC(O)CI o \ I o \ Et3N, DMAP, CH2CI2 _ TFAA or
POCy or POBr3 2. MC! / dioxane / N base p  X N'  23 X
= OTf, CI, Br 24 (RZ)"\ NH2 (R~M\ NyZUV~Ri  I I a\, Y
o 1. RNH2 o acvlation or 2. H2, Pd/C, McOH thiourea
formation R~~ ~ bl RI. I N  N N .1 N li 25 26 [0041]
2-Aminopyridine derivatives may be prepared using the
synthetic routes  outlined in Schemes 5 and 6. Aniline
27, derived from chemistry described in 5 Scheme 1 may
be converted to intermediate 28 upon heating with Cu
powder and  potassium carbonate in benzylamine (Scheme
5). Removal of the benzyl protecting  



group of compound 28 under catalytic hydrogenation
conditions with 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 10 coupling
reagent to afford acylthiourea 31, acylurea 33, and
amide 35, respectively.  -17 SCHEME 5 F NH2 F / NHp F
/ 1 NH2  \ I PhCH2NH2, Cu \ I Hy, Pd(OHh \ \  K,CO,.
160 C1 \ HCOZH, McOH,, CI N H2N N  N  ~ I / 28 29 F N
N . t  a~V  O,VRt \' ~ O R  S=C=N 30 I \  RIHN N 31 J
V \ i O O  O=C=N 28 or 28 32 \ RI = H or PhCH2  - 33
RIHN  HO`^/V~Rt ~ II 1  ~ Ibl ~ O O 34 \  



PyBroP, IPr2NEt J) 35  CH2CI2 RIHN N [0042] Tn a
related approach, 2-chloropyridine intermediate 36,
obtained using  chemistry described in Scheme 1 can be
converted to the N-oxide 37 using 3 5
chioroperoxybenzoic acid (m-CPBA) in chloroform (see,
W020041002410) (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 10 analogue 40 can be
accomplished using chemistry previously described in
Schemes 1- 5. -18 SCHEME 6 (R~a NHAC (t^ NHAc NHAe  O
m-CPBA R'RNH ~  ~ CHCI9 ~ \ CI p( OI N' R~R1N N'  36 &
37 & 38 V`R'  (R2)n\NHz fR~n/ p.yZ.yO o  aGYlati0fOf Y
t. PPh3 O'"' 2.4N Ha I c ioxane flourea formation ' N
R1R N 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 5 in Scheme 7. To this end,
4-chloropicollnic 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 t-butoxide can afford  the
picolinamide derivative 44. Acylation or acylurea
formation of intermediate 44 10 can provide
intermediates such as 45 and 46. Treatment of the
picolinamide  derivatives 45 and 46 with either
bis-(tri$uoroacetoxy)-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. -19
SCHEME 7 IR~n NH2  (mil^\ NH2 \/  G G ~ / p 1. Bock ,~
I \ HO 03 \  Ho2cN 2.7N NH3 in McOH H2N Ni base H~ N
41 0 42 0 44  TO! America (R \ yZyy R' ?Cr (~n ~%( R'
\ I Y O V 0  O O  Phi(OCFy~, pyridine, \ H2O, DMF or \
H N i Br2, KOH, H2O, - 2 N dioxane then AcOH H2N N O
45 47  



acvlation or or thiourea formation ~{  IH~n H (~)^\aN
R4  0\ IN- Rari s Phl(OCF, pyridine, 0\ 0\ a  H2O, OW
or I \ \ Br2, KOH, H2O, H2N I N dioxane then MOH H2N N
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  5 (Scheme 8) or 54 (Scheme 9) with an
aniline / phenol 50 can provide intermediates 51 and
55, respectively. Reduction of the nitro substituents
of 51 and 55 with zinc dust  and ammonium chloride in
a THE-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). 10 - 20
SCHEME 8  (R2)n\N02 (R2)n  Rte~DYL HRI \ sD R~ DYRI I`
_ NHgCI, -  ,N=~ Pd(OAc)2 N= / THE-MeOH NO2  49 57 L =
leaving group such as CI or Br  R1= O, $ or NH (R2)n
(R2)n  



Rte Dy RI~` BCylatiOn or _ RaeY~RI Y O  NJ 1L thiourea
formation N NH2  52 53 ~  SCHEME 9 NO2 NO2  R28 D` _
HR' \ 50 R2' D RI \ I Zn, NH4CI  tN~\L N~ THE-MeOH  54
55 L = leaving group such as CI or Br  R1=O or NH
(R2)fl NH2 D (R2~\( I N~Z~V~Rt  R~ ND/ \ I aCYlatiOn
or R28~~RI Y O  Yr~ thiourea formation N 5 56 57
[00451 Reductive amination of aldehyde 58 can be
achieved using the methods  described in WO
2004/001059, herein incorporated by reference in its
entirety, using  an appropriately substituted aniline
59 can furnish the nitro intermediate 60 (Scheme  10).
The desired aminothiazole derivative 62 can then be
obtained using chemistry  10 similar to that which was
described in Schemes 8 and 9. -21 SCHEME 10 HI c~~~ F{
taZ>n\ ryOZ I N\ N 1111Ja3CHO H2N \ 69 I ry\ N~/6j n I
Zn, NHaCI,  1N`J H T}iF-MeOH  / N E~SIH, TFA / 68 60
(WO 2004/001059) 



c~n~ NH2 S (R2)/IiYZXV  t~//.~~t I acyla8on or C \,/ t
i"\J J\ 'YI I / N=' thiourea fortnaUon I // N^  6t 62
[0046] Incorporation of various substituents at the
3-position of the pyridine  nucleus can be
accomplished using the chemistry outlined in Scheme
11. To this end, 5 4-chloro-3-iodopyridine (63,
Tabanella, S. et al. Org. Biomol. Chem. 2003, .1,
4254- 4261.) can be coupled with the 4-nitrophenol
derivative 8 in the presence of a base,  such as
diisopropylethylamine (Hunig's base) to afford the
desired iodide intermediate  64. A variety of
organometallic mediated coupling reactions can then be
carried out  with the iodide derivative 64, examples
of which are illustrated in Scheme 11. The 10 iodide
64 can be treated with amines (R"R'NH'), substituted
alkynes 66, arylboronates  67, vinylstannanes, and
a,D-unsaturated esters in the presence of a palladium
or  copper catalyst to afford the intennediates
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 THE-MeOH mixture, and
the resulting aniline intermediates 15 can be acylated
using chemistry previously described in Schemes 1-5.
[0047] Intermediate 71 can then be converted to the cc
13-unsaturated amides 73  (Scheme 12). Compound 72,
derived from acid promoted hydrolysis of ester 71, can
be coupled with various amines (R"R'NH) in the
presence of a coupling reagent such  as, but not
limited to EDCI, TBTU, DCC, to finish the desired
amide intermediate 20 73. Reduciton of the nitro
moiety of 73 and subsequent acylation of the requisite
aniline intermediate can be accomplished using
chemistry previously described in  Schemes 1-5. -22
SCHEME 11  ci t a9. Sromol. Chem.  



IL J i 2003, 1, 4254461. N  63 (R~n~Np2  8  HO base
Ot2)n \ Np2 (fi)n \ N02  p R1YNH p  I Pd(0) cc cum
R"R'N N 64 (N 66 R' - Ar-B(OR)2 67 snBu2 t-BUO2C~  66
Pd(PPh3)q, Pd(PPh3)4, Pd(OAc)2  Cul, EI3N d aioxane /
H2O Et3N Cul, DMF, THF, retl60 C E03N, DMF MF, 100
100 C (R~n\\ NO2 (~n \\ NO2 (R~n\\ NO2 (R~n\\ Np2  \
N 68 N 69 N t-BUBO / I N 70 71  SCHEME 12 1n\\ Np2
(R2)n\\ Np2 (R~n\\ NO2  NR'" O 68u02C / \ HCI Ho2C / ~
R"R'NH p / ~ ~ ~ coupling j i  N N reagent N  5 71 72
73 [0048] Intermediate 74 can also be further modified
to prepare propargylic amines  76 (Scheme 13).
Mesylation of the propargylic alcohol 74, can be
accomplished with  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.  _23_ Reduction of the nitro
moiety of 76 and subsequent acylation of the requisite
aniline  intermediate can be accomplished using
chemistry previously described in Schemes 1- 5. 5
SCHEME 13 (R  ~ NO=  \~ NOp (R )n \ NO2 HO \ O M50
McSO2G_  iPr2EtN tO ) RrZEtN ~ ~ N N OAAF N  74 75 76
[0049] The 3-aminopyridine derivatives 79 and 80 can
be prepared according to  the synthetic route
described in Scheme 14. To this end,
4-chloro-3-nitropyridine (77,  Lancaster Synthesis
Ltd.) can be coupled with 4-aminophenol in the
presence of a 10 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. 15 SCHEME 14 n fyzyvt  Y O
(R~a O \~ NHpN~  (R~n \ NHz CI O N  / 1. an " 79  



czN L HO 43 o.JLykTh tMourea ___ I foonetiorl or  e N
2 FelNti bas I  N 77 78 (R~n 11 R4  Lancaster ~I
Synthesis Ltd. O \ I o  NzN~ IN 80 [0050]
Incorporation of subsituents on either the 5- or 3-
position of the 2- aminopyridine ring can be
accomplished using the iodide intermediates 83 and 86,
respectively (Schemes 15 and 16). The 2-carboxamide
derivative 81 can be converted 20 to the
2-aminopyridine derivative 82 using the Hofmann
rearrangement protocol  -24 previously described in
Scheme 7. Iodination of the 5-position of compound 82
can  be achieved with N-iodosuccinimide in an
acetonitrile-isopropanol mixture to afford  the
desired iodide intermediate 83. Alternatively, t-butyl
4-chloropyridin-2 ylcarbamate (84, CB Research and
Development Inc.) can be converted to t-butyl 4- 5
chloro-3-iodopyridin 2-ylcarbamate (85) via a two step
process involving n- butyllithium in THE at low
temperature followed by the addition of iodine.
Removal  of the N-Boc (t butylcarbamate) protecting
group of 85 with refluxing aqueous  hydrogen bromide
followed by coupling of the chloride intermediate with
the 4- nitrophenol derivative 8 in the presence
diisopropylamine (Hunig's base) in N 10
methylpyrrolidinone (NMI') at elevated temperature can
provide the iodide  intermediate 86. The iodide
intermediates 83 and 86 can be Luther processed using
chemistry similar to that previously described in
Scheme 11. SCHEME 15 



(R j NHBoc NHBOc {R~n1 NHBoc  O O O  1e Phi(OCF~y _
N-iodosucPrOH - H 2N ' i pyridine I i McCN, i-PrOH ~ N
H2O, DMF H2N N H2N N 15 O 81 82 83  SCHEME 16 (R21n`
CI CI 1. n-BuLi, THE I 1.48% aq HBr, reflex, IO  -78 C
Ti " Nwn NAOH I\ J~  - ~ Jl BOCHN N 2. IZ BacHN N 2 (R
< NO2 l i  H2N N  84 85 , 88 CS Research and HO 8
Development Inc. base (00511 The methylene linked (B =
CH2) 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 tert-butyllithium
and 2- chloroisonicotinaldehyde (Frey, L. F. et al.
Tetrahedron Lett. 2001, 42,6815-6818) at - 25  low
temperature to provide intermediate 90. Oxidation of
the pyridine ring of 90 with  3-chloroperoxybenzoic
acid (m-CPBA), followed by displacement of the chloro
substituent with an amine (R'NHZ) and subsequent
reduction of the N-oxide  intermediate with zinc and
ammonium formate in methanol can provide intermediate
5 91. When allylamine is used as the nucleophilic
amine (R'NH2), the allyl group can  



be removed from the amine of 91 using a rhodium
catalyst in an ethanol-water  mixture. Removal of the
hydroxyl group of 91 can be accomplished by two
different  methods. For example, hydrogenolysis of
compound 91 in the presence of a  palladium catalyst,
followed by deprotection of the N-Boc group on the
aniline under 10 acidic conditions (HCI in methanol)
can afford compound 92. Alternatively,  compound 92
can be obtained by acylation of the alcohol of 91 and
subsequent  hydrogenolysis of the intermediate in the
presence of a palladium catalyst and removal  of the
N-Boo protecting group under acidic conditions
(tritluoroacetic acid in  methylene chloride).
Intermediate 92 can then be acylated to finish the
desired 15 compounds 93 and 94 using chemistry
previously described in Schemes 1-5.  -26 SCHEME 17
CHO ~2)n NHBac  \89 (R~n (RZ)n CI N HO /  \\ NH2 Bo~O
\~NHeoc t McMgBr, THE / base I //' 2. t~uLi, THE \  Br
I  Br CI N 80  87 88 (R2)n\ NHBoo (RZ)n\/ NHZ  1
m-CPBA, CHZCIZ HO / H2, Pd7C1 conc. HCI, McOH 2.
R'NH2. EtOH or \  3. Zn l NH4CO2H \ t Ac2O1 base McOH
RI-IN I N 2. H2, Pd/C, McCH R'HN N  3. WA, CHM 92  R'
= allyl, 3timethylaminopropyl 91 



Rh(PPhtCI f R' = allyl R' = H, 3-dimethylaminopropyl
H Et0H, H2O t-- R' H (RN I N~Z~V~R (RZ)n\ I N` /R~  \
Y O \ ~OI  awlation or ` Or formation R'HN I N R'HN I
N  93 94  R' = H, 3-dimethylanunopropyl [00521 The
heterocyclic amide derivatives 100 and 105 can be
prepared according  to the synthetic mutes described
in Schemes 18 and 19. To this end, methyl 2-oxo-1- 5
phenyl-l,2-dihydropyridine-3-carboxylate (97) can be
obtained in a two step process beginning with
commercially available (E)-dimethyl 2
(3-methoxyallylidene)malonate  (95) (Scheme 18). Thus,
treatment of compound 95 with aniline at room
temperature  can provide intermediate 96, which can
then cyclized in the presence of a base, such  as
sodium hydride in dimethylsulfoxide to generate 97.
Hydrolysis of intermediate 97 10 under basic
conditions can provide 2oxo-l-phenyl-l,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 l-(dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (EDCI) and
hydroxybenzotriazole (HOBt) in DMF  to furnish the
desired compound 100. -27 SCHEME 18 / OCH3 NH aniline
_ Ni __ \N TF Y I DMSO H3CO2C O /  H3CO2C CO2CH3 tt
H3CO2C CO2CH3 rt 



95 96 97  Acros Organics OZ~n NH2 III\I  O \ O\~/N \
(R~n\ NH O I / o \  UOH H2N N McOH H2O HO2C N I \
EDCLHCI \ rt O / HOBt, DMF 96 H2N N 100  [0053] The
pyridyl N-oxide intermediate 104 (Scheme 19) can be
obtained by a  5 two step process in which the
commercially available 6-bromopicolinic acid (101) is
coupled with the phenyl-1,3,2-dioxabarinane 102
(Aldrich) in the presence of a  palladium(O) 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. 10
-28 SCHEME 19  0 \ I 08102 \ I \  m-CPBA I  H02C N Br
Na2COy, DME-H20 HO2C N \ CHzCI2 H02C N \ Aldrich EtOH
/ Na2HPOy & I__.  Pd(PPh3)4, 100 ' 60 C 10 103 104
)Zir NH2 (R2)n\ NH O' I / I \ 99 I  



H2N N O \  EDCI.HCI' \  HOBt DMF I rt H2N N 105 (0054]
The compounds of Formulas I and II are useful in the
treatment of a variety  of cancers, including, but not
limited to, the following: 5 (a) carcinoma, including
that of the bladder, breast, colon, kidney, liver,
lung, including 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 10 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 15
rhabdomyosarcoma; (e) tumors of the central and
peripheral nervous system, including  astrocytoma,
neuroblastoma, glioma and schwannomas; and (f) other
tumors, including melanoma, seminoma, teratocarcinoma,
osteosarcoma, xenoderoma pigmentosum, keratoctanthoma,
thyroid follicular cancer  20 and Kaposi's sarcoma.
-29 [00551 Due to the key role protein kinases in the
regulation of cellular  proliferation in general,
inhibitors could act as reversible cytostatic agents
which may  be useful in the treatment of any disease
process which features abnormal cellular
proliferation, e.g., benign prostatic hyperplasia,
familial adenomatosis polyposis, 5 neuro-fibromatosis,
atherosclerosis, pulmonary fibrosis, arthritis,
psoriasis, glomerulo- nephritis, restenosis following
angioplasty or vascular surgery, hyperlmphic scar  



formation, inflammatory bowel disease, transplantation
rejection, endotoxic shock,  and fungal infections.
[0056] Compounds of Formulas I and IT as modulators of
apoptosis, will be useful  10 in the treatment of
cancer (including but not limited to those types
mentioned herein  above), viral infections (including
but not limited to herpevinis, poxvirus, Epstein- Barr
virus, Sindbis virus and adenovirus), prevention of
AIDS development in HIV- infected individuals,
autoimmune diseases ('including but not limited to
systemic  lupus, erythematosus, autoimmune mediated
glomerulonephritis, rheumatoid arthritis, 15
psoriasis, inflammatory bowel disease, and autoimmune
diabetes mellitus),  neurodegenerative disorders
(including but not limited to Alzheimer's disease,
AIDS- related dementia, Parkinson's disease,
amyotrophic lateral sclerosis, retinitis  pigmentosa,
spinal muscular atrophy and cerebellar degeneration),
myelodysplastic  syndromes, aplastic anemia, ischemic
injury associated with myocardial infarctions, 20
stroke and reperfusion injury, arrhythmia,
atherosclerosis, toxin-induced or alcohol  related
liver diseases, hematological diseases (including but
not limited to chronic  anemia and aplastic anemia),
degenerative diseases of the musculoskeletal system
(including but not limited to osteoporosis and
arthritis) aspirin-sensitive rhinosinusitis,  cystic
fibrosis, multiple sclerosis, kidney diseases and
cancer pain. 25 [00571 Compounds of Formulas land 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). 100581 Compounds of Formulas I and II may
be useful in the chemoprevention of  30 cancer.
Chemoprevention is defined as inhibiting the
development of invasive cancer  by either blocking the
initiating mutagenic event or by blocking the
progression of  pre-malignant cells that have already
suffered an insult or inhibiting tumor relapse. -30
[0059] Compounds of Formulas I and II may also be
useful in inhibiting tumor  angiogenesis and
metastasis. 



[0060] The term "anticancer" agent includes any known
agent that is useful for the  treatment of cancer
including 17a-Etbinylestradiol, Diethylstilbestrol,
Testosterone, 5 Prednisone, Fluoxymesterone,
Dromostanolone propionate, Testolactone,
Megestrolacetate, Methylprednisolone,
Methyl-testosterone, Prednisolone,  Triamcinolone,
chlorotrianise+e, Hydroxyprogesterone,
Aminoglutethimide,  Estramustine,
Medroxyprogesteroneacetate, Leuprolide, Flutamide,
Toremifene,  Zoladex, matrix metalloproteinase
inhibitors, VEGF inhibitors, including as anti 10 VEGF
antibodies such as Avastin, and small molecules such
as ZD6474 and SU6668,  vatalanib, BAY-43-9006,
SU11248, CP-547632, and CEP-7055 are also included
Anti- Her2 antibodies from Genentech (such as
Herceptin) may also be utilized  Suitable EGFR
inhibitors include gefitinib, erlotinib, and
cetuximab. Pan Her  inhibitors include canertinib,
EKB-569, and GW-572016. Also included are Src 15
inhibitors as well as Casodex(r) (bicalutamide, Astra
Zeneca), Tamoxifen, MEK-1  ldnase inhibitors, MAPK
kinase inhibitors, P13 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 20 non-proliferative, may also be utilized.
Also included are IGF1R inhibitors, inhibitors  of
non-receptor and receptor tyrosine kinases, and
inhibitors of integrin signaling.  Additional
anticancer agents include microtubule-stabilizing
agents such as paclitaxel  (also known as Taxol(r)),
docetaxel (also known as Taxotere(r)), 7-0-
methylthiomethylpaclitaxel (disclosed in U.S.
5,646,176), 4-desacetyl-4 25
methylcarbonatepaclitaxel,3'-tert-butyl-3'-N-ten-butyl
oxycarbonyl-4-deacetyl-3'-
dephenyl-3'-N-debenzoyl-4-O-
methoxycarbonyi-paclitaxel (disclosed in USSN
09/712,352 filed on November 14, 2000), C-4 methyl
carbonate paclitaxel, epothilone  A, epothilone B,
epothilone C, epothilone D, desoxyepothilone A,
desoxyepothilone  B,
[1S-[lR*,3R*(E),7R*,I0S*,11R*,12R*,165*]]-7-11-dihydro
xy-8,8,10,12,16 30 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- 



[lR*,3R*(E),7R*,lOS*,11R*,12R*,
I6S*]]-3-[2-[2-(aminomethyl)-4-thiazolyl]-1 -31
methylethenyl]-7,1 I-dihydroxy-8,8, 10,12,1
6-pentamethyl-4-l 7-dioxabicyclo[14. 1.0]-
heptadecane-5,9-dione (disclosed in USP 6,262,094) and
derivatives thereof; and  microtubule-disruptor
agents. Also suitable are CDK inhibitors, an
antiproliferative  cell cycle inhibitor,
epidophyllotoxin; an antineoplastic enzyme; a
topoisomerase 5 inhibitor, procarbazine; mitoxantrone;
platinum coordination complexes such as cis- platin
and carboplatin biological response modifiers; growth
inhibitors; antihormonal  therapeutic agents;
leucovorin; tegafur; and haematopoietic growth
factors. [0061] Additional cytotoxic agents include,
melphalan, hexamethyl melamine,  thiotepa, cytarabin,
idatrexate, trimetrexate, dacarbazine, L-asparagiuase,
10 camptothecin, topotecan, bicalutamide, flutamide,
leuprolide, pyridobenzoindole  derivatives,
interferons, and interleukins. [0062] The
pharmaceutical compositions containing the active
ingredient may be  in a form suitable for oral use,
for example, as tablets, troches, lozenges, aqueous or
oily suspensions, dispersible powders or granules,
emulsions, hard or soft capsules, or 15 syrups or
elixirs. Compositions intended for oral use may be
prepared according to  any method known to the art for
the manufacture of pharmaceutical compositions and
such compositions may contain one or more 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 20 active ingredient in admixture
with non-toxic pharmaceutically acceptable excipients
which are suitable for the manufacture of tablets.
These excipients may be for  example, inert diluents,
such as calcium carbonate, sodium carbonate, lactose,
calcium  phosphate or sodium phosphate; granulating
and disintegrating agents, for example,
microcrystalline cellulose, sodium crosscarmellose,
corn starch, or alginic acid; 25 binding agents, for
example starch, gelatin, polyvinyl-pyrrolidone or
acacia, and  lubricating agents, for example,
magnesium stearate, stearic acid or talc. The tablets
may be uncoated or they may be coated by known
techniques to mask the unpleasant  



taste of the drug or delay disintegration and
absorption in the gastrointestinal tract and  thereby
provide a sustained action over a longer period. For
example, a water soluble 30 taste masking material
such as hydroxypropyl-methylcellulose or
hydroxypropyl- cellulose, or a time delay material
such as ethyl cellulose, cellulose acetate buryrate
may be employed. -32 [0063] Formulations for oral use
may also be presented as hard gelatin capsules
wherein the active ingredient is mixed with an inert
solid diluent, for example,  calcium carbonate,
calcium phosphate or kaolin, or as soft gelatin
capsules wherein  the active ingredient is mixed with
water soluble carrier such as polyethyleneglycol or 5
an oil medium, for example peanut oil, liquid
paraffin, or olive oil. [0064] Aqueous suspensions
contain the active material in admixture with
excipients suitable for the manufacture of aqueous
suspensions. Such excipients are  suspending agents,
for example sodium carboxymethylcellulose,
methylcellulose,  hydroxypropylmethyl-cellulose,
sodium alginate, polyvinyl-pyrrolidone, gum 10
tragacanth and gum acacia; dispersing or wetting
agents may be a naturally-occurring  phosphatide, for
example lecithin, or condensation products of an
alkylene oxide with  fatty acids, for example
polyoxyethylene stearate, or condensation products of
ethylene oxide with long chain aliphatic alcohols, for
example heptadecaethylene- oxycetanol, or condensation
products of ethylene oxide with partial esters derived
15 from fatty acids and a hexitol such as
polyoxyethylene sorbitol monooleate, or  condensation
products of ethylene oxide with partial esters derived
from 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, 20 and one or more sweetening
agents, such as sucrose, saccharin or aspartame.
[0065] Oily suspensions may be formulated by
suspending the active ingredient in  a vegetable oil,
for example arachis oil, olive oil, sesame oil or
coconut 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 25 those set forth
above, and flavoring agents may be added to provide a
palatable oral  preparation. These compositions may be
preserved by the addition of an anti-oxidant  such as
butylated hydroxyanisol or alpha tocopherol. [0066]
Dispersible powders and granules suitable for
preparation of an aqueous  suspension by the addition
of water provide the active ingredient in admixture
with a  30 dispersing or wetting agent, suspending
agent and one or more preservatives. Suitable
dispersing or wetting agents and suspending agents are
exemplified by those already  mentioned above.
Additional excipients, for example sweetening,
flavoring and  -33 coloring agents, may also be
present. These compositions may be preserved by the
addition of an anti-oxidant such as ascorbic acid.
[0067] The pharmaceutical compositions of the
invention may also be in the form  of an oil-in-water
emulsions. The oily phase may be a vegetable oil, for
example olive  5 oil or arachis oil, or a mineral oil,
for example liquid paraffin or mixtures of these.
Suitable emulsifying agents may be naturally-occurring
phosphatides, for example soy  bean lecithin, and
esters or partial esters derived from fatty acids and
hexitol  anhydrides, for example sorbitan monooleate,
and condensation products of the said  partial esters
with ethylene oxide, for example polyoxyethylene
sorbitan monooleate. 10 The emulsions may also contain
sweetening, flavoring agents, preservatives and
antioxidants. [0068] Syrups and elixirs may be
formulated with sweetening agents, for example
glycerol, propylene glycol, sorbitoi or sucrose. Such
formulations may also contain a  demulcent, a
preservative, flavoring and coloring agents and
antioxidant. 15 [0069] The pharmaceutical compositions
may be in the form of a sterile inj ectable  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



20 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  25 to minister the solution or
microemulsion in such a way as to maintain a constant
circulating concentration of the instant compound. In
order to maintain such a  constant concentration, a
continuous intravenous delivery device may be
utilized. An  example of such a device is the Deltec
CADD-PLUS.TM. model 5400 intravenous  pump. 30 [0072]
The pharmaceutical compositions may be in the form of
a sterile injectable  aqueous or oleagenous suspension
for intramuscular and subcutaneous administration.
This suspension may be formulated according to the
known art using those suitable  -34 dispersing or
wetting agents and suspending agents which have been
mentioned  above. The sterile injectable preparation
may also be a sterile injectable solution or
suspension in a non-toxic parenterally-acceptable
diluent or solvent, for example as a  solution in
1,3-butane diol. In addition, sterile, fixed oils are
conventionally employed 5 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 II may also be administered in the form
of a  suppositories for rectal administration of the
drug. These compositions can be 10 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. 15 [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.) [00751 The
compounds for the present invention can be
administered in intranasal  form via topical use of
suitable intranasal vehicles and delivery devices, or
via 20 transdemial 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 25 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 30 response of the individual patient, as well as
the severity of the patient's symptoms.  [0077] If
formulated as a fixed dose, such combination products
employ the  compounds of this invention within the
dosage range described above and the other -35
pharmaceutically active agent or treatment within its
approved dosage range.  Compounds of Formulas I and II
may also be administered sequentially with known
anticancer or cytotoxic agents when a combination
formulation is inappropriate. The  invention is not
limited in the sequence of administration; compounds
of Formulas I 5 and II 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  10 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-HC1, 1M, pH 7.4 20
mM  MnCl2 1 1 mM  DTT 1 1 mM  BSA 100 m ml 0.1 mg/ml
polyGlu4ltyr 10 m ml 0.1 m mL  ATP (lmM) 1 -ATP 10 Ci/
1 0.2 Ci/ml  15 Buffer Enzyme mix 20u1 1M DTT 4u1
GST/Met .2 ml lOng/an  200u1 1M Tris-HCL H 7.4 s 12m1
Buffer 20u1100m ml BSA  s 20m1 H2O [0079] Incubation
mixtures employed for the Met kinase assay contain the
synthetic substrate polyGlu:Tyr, (4:1), ATP, ATP-y 33P
and buffer containing Mit'  and/or Mgr, DTT, BSA, and
Tris buffer. Reactions were incubated for 60 minutes
20 at 27C 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,
Cl) using a Filtermate universal harvester  -36
(Packard Instrument Co., Meriden, Cl) and the filters
are quantitated using a  TopCount 96-well liquid
scintillation counter (Packard Instrument Co.,
Meriden,  CT). Dose response curves were generated to
determine the concentration required to  inhibit 50%
of kinase activity (1C50). Compounds were dissolved at
10 mM in 5 dimethyl sulfoxide (DMSO) and evaluated at
six concentrations, each in  quadruplicate. The final
concentration of DMSO in the assay is 1%. IC50 values
were  



derived by non-linear regression analysis and had a
coefficient of variance (SD/mean,  n6)16%. [0080]
Preferred compounds of the invention inhibit Met
kinase with IC50 values  10 between 0.01 to 100 M. The
most preferred compounds have IC50 values of less
than 0.5 M. [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 15 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  20 of
maldng 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  25 [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 30 additional
purification. Solvents were commercial anhydrous
grades and were used  -37 without further drying or
purification. Flash chromatography was performed using
silica gel (EMerck Kieselgel 60, 0.040-0.060 mm).
[0084] Analytical Reverse Phase (RP) HPLC was
performed using a Phenomenex  Luna C18 S5 4.6 mm x 50
mm column 0r a YMC S5 ODS 4.6 x 50 mm column In  5
each case a4 min linear gradient (from 100% A: %0 B to
0% A: 100% B) was used 



with the following mobile phase system: A = 90%
H20/MeOH + 0.2% H3P04; B =  90% McOH/H20 + 0.2% H3P04
at flow rate = 4 mL/min and detection at 220 nm.
[0085] Preparative Reverse Phase (RP) HPLC was
performed with a linear  gradient elution using 10%
methanol, 90% water, 0.1% TFA (solvent A) and 90% 10
methanol, 10% water, 0.1% TEA (solvent B) and
detection at 220 nm on one of the  following columns:
A - Shimadzu S5 ODS-VP 20 x 100 mm column with a flow
rate  of 20 mL/nt B - YMC S5 ODS 30 x 100 nun column
with a flow rate of 20  mL/min; C - Phenomonex 30 x
250 mm column with a flow rate of 10 mL/min; D - YMC
S5 ODS 20 x 250 mm column with a flow rate of 10
mL/min; E - YMC 510 15 ODS 50 x 500 mm column with a
flow rate of 50 mL/min; or F - YMC Sl0 ODS 30 x  500
mm column with a flow rate of 20 mL/min. [0086] All
final products were characterized by rH NMR, RP HPLC,
electrospray  ionization (ESI MS) or atmospheric
pressure ionization (API MS) mass spectrometry.  1H
NMR spectra were obtained on either a 500 MHz 7EOL or
a 400 MHz Bruker 20 instrument. 13C NMR spectra were
recorded at 100 or 125 MHz. Field strengths are
expressed in units of S (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; in, multiplet. [00871 The following
abbreviations are used for commonly used reagents :
Boc or  25 BOC: t-butyl carbamate; Fmoc:
9H-fluorenylmethyl carbamate; TEA: triethylamine;
NMM: N-methylmorpholine; Ms: methanesulfonyl; DA or
DIPEA:  diisopropylethylamine or Hunig's base; NMP:
N-methylpyrrolidinone; BOP reagent:
benzotriazol-l-yloxytris(trimethylamino)phosphonium
hexafluorophosphate; DCC:
1,3-dicyclohexylcarbodiimide; EDCI:
1-(dimethylaminopropy1)-3-ethylcarbodiim1de 30
hydrochloride; RT or if: room temperature; tR:
retention time; h: hour(s); min:  minute(s); PyBroP:
bromotripyrrolidinophosphonium hexafluorophosphate;
TBTU:  -38
O-(1H-benzotriazol-l-yl)-NN,N,N'4etramethyluronium
tetrafluoroborate; DMAP: 4- N,N-dimethylaminopyrk ine;
HOBt or HOBT: hydroxybenzotriazole; Na(OAchBH:  



sodium triacetoxyborohydride; HOAc: acetic acid; TFA:
trifluoroacetic acid LiHMDS: lithium
bis(trimethylsilyl)amide; DMSO: dimethyl sulfoxide;
McCN:  5 acetonitrile; McOH: methanol; EtOAc: ethyl
acetate; DMF: dimethyl formamide;  THF:
tetrahydrofuran; DCE: 1,2-dichloroethane; Et20:
diethyl ether; DCM:  dichlommethane or methylene
chloride; m-CPBA: 4-chloroperoxybenzoic acid. Example
1  H H  N N  \ I 00I / F 10 N
N-(4-F1uorophenyl)-N-(4-(pyridin-4-yloxy)phenyl)ma1ona
mide  ,yNH2  O ~ i  N A) 4-(4-Aminophenoxy)pyridine 15
[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 Et20 (3 x 150 mL). The combined extracts 20 were
washed with brine, dried (MgSO4) and concentrated to
give the 4-(4- aminophenoxy)aniline as a pale yellow
solid (3.5 g, 94%). 1H NM?. (DMSO-d6) S  8.38 (dd,
21-I, J= 5.5, 1.5 Hz), 6.83-6.79 (m, 4H), 6.63-6.59
(m, 2H), 5.13 (br s, 2H);  MS(ESb m/z 187.2 (M + Hf.
-39 ,OI y'O1~ HH  HO'-NH  



F B) 3-(4-Flnorophenylamino)-3-oxopropanoic acid
[0089] To a solution of ethyl 3-chloro-3-oxopropanoate
(Aldrich, 5.0 mL, 40  mmol) in methylene chloride (100
ml,) at 0C was added diisopropylethylamine (8.4  5 mL,
48 mmol) followed by 4-fluoroaniline (Aldrich, 3.6 nL,
38 mmol). The reaction mixture was stirred at mom
temperature overnight and was then quenched with 100
mL of saturated NaHCO3 solution, The aqueous layer was
extracted with chloroform  (3 x 100 mL). The combined
organic extracts were dried over anhydrous Na2SO4 and
concentrated in vacuo to give the crude product as a
yellow oil that solidified upon 10 standing (10 g). 1H
NMR (CDC13) 8930 (br s, 111), 7.55 (m, 2H), 7.05 (t,
211, J= 8.8  Hz), 428 (q, 211, J= 7.2 Hz), 3.49 (s,
211), 1.35 (t, 3H, J= 7.1 Hz); MS(ESr') m/z  226.11
(M+H)t [0090] The above ester was dissolved in 100 mL
of ethanol and cooled to 0C. 1  N aq. NaOH solution
(100 nL) was added and the reaction was stirred at 0C
for 1 h.  15 The reaction was concentrated in vacuo to
remove ethanol. The aqueous solution was extracted
with EtOAc (50 nL) and was then made acidic with iN aq
HCl solution.  The aqueous solution was extracted with
EtOAc (5 x 100 mL). The combined organic  extracts
were dried over anhydrous Na2SO4 and concentrated in
vacuo to give the  crude product as a yellow solid
(6.31 g, 84%) which was used without further 20
purification. 1H NMR (DMSO-d6) S 12.9 (hr s, 1H),10.3
(br s, 111), 7.59 (m, 211),  7.16 (t, 211, J= 8.9 Hz),
3.34 (s, 211); MS(ESJ) m/z 198.43 (M+ Hf. C)
N-(4-Fluorophenyl}N-(4-(pyridin-4-yloxy)phenyl)malonam
ide  [0091] A solution of 4-(4-aminophenoxy)pyridine
(93 mg, 0.50 mmol) in DMF  25 was treated with
3-(4-fluorophenylamino)-3-oxopropanoic acid (99 mg,
0.50 mmol), DIPEA (113 L, 0.65 mmol) and TBTU (209 mg,
0.65 mmol) and the mixture was  stirred at RT for 2 h.
The mixture wasconcentrated to remove the DMF and the
residue partitioned between EtOAc and saturated sodium
bicarbonate solution. The -40 EtOAc phase was washed
with saturated sodium bicarbonate solutioa, brine,
dried  



(MgSO4) and concentrated to give the title compound as
an off-white foam (140 mg,  76%). rH IQMR (DMSO-d6) S
10.30 (s,1H),10.24 (s, 1H), 8.43 (dd, 2H , J= 5.5, 1.5
Hz), 7.70 (d, 2H, J= 9.1 Hz), 7.63-7.60 (m, 2H},
7.17-7.14 (m, 4H), 6.89 (dd, 2H, J= 5 5.5, 1.5 Hz),
3.46 (s, 2H); MS(ESI') m/z 365.9 (M + H)+  Ezample 2 ~
N ~  FI HuN H O / S O I/ F  ~N I  G ~N
i-(4-(6-Chloropyrimidin-4
yloxyr3-fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)  10
thiourea  F~ ~ NOZ owl  ~ +N+ G Nf A)
4-Chloro-6-(2-fluoro-4-aitrophenosy)pyrimidine [0092]
A mixture of 4,6-dichloropyrimidine (Aldrich, 0.74 g,
5.0 mmol), 2-fluoro- 15 4-nitrophenol (Aldrich, 0.79
g, 5.0 mmol) and DMF (10 ml) was treated with
potassium carbonate (0.72 g, 5.2 mmol) and heated at
80 C for 3 h. The mixture was  cooled, diluted with
water and extracted with ethyl acetate. The ethyl
acetate extract  was washed with brine, dried {MgSO4),
and concentrated to give the crude product as  a
yellow solid. The crude product was triturated with
isopropyl ether to give 4-chloro 20
6-(2-fluoro-4-nitrophenoxy)pyrimidine as a yellow
solid (1.3 g, 94%). ~H NMR  (DMSO-d6) S 8.80 (s, 1H),
8.51(dd,1H, J= 8.6, 2.5 Hz), 8.31 {d, 1H, J= 9.1 Hz),
7.87 (d, 1H, J= 9.1 Hz), 7.84 (s, 1H). -41 F~NH2  



~N q N~ B)
4-Chloro-6-(2-amino-2-fluorophenory)pyrimidine [0093]
A solution of 4-chloro 6
(2-fluoro-4-nitrophenoxy)pyrinudine (1.3 g, 4.8  mmol)
in methanol (120 mL) was treated with Raney nickel
(1.5 g, aqueous slurry)  5 and the reaction mixture
was stirred under a blanket of hydrogen (from a latex
balloon) at RT for 3 h. The catalyst was filtered og
the filtrate concentrated, and the  residue
partitioned between CH2CI2 and water. The methylene
chloride phase was  separated, dried (MgSO4) and
concentrated. The crude product was purified by flash
chromatography on silica gel using 1-2 % McOH in
CH2C12 as the eluent to give 4 10 chloro
6-(2-amino-2-fluorophenoxy)pyrimidine as a white solid
(600 mg, 52%). 'H  NMR (DMSO-d6) S 8.64 (s, 1H), 7.39
(s, 1H), 6.97 (dd, 111, J= 8.8, 8.8 Hz), 6.46  (dd,1H,
J= 13.1, 2.5 Hz), 6.38 (dd,1H, J= 8.6, 2.5 Hz), 5.44
(br s, 211); MS(ES1I  m/z 240.04 (M + H)+. 15 C)
1-(4-(6-Chloropyrimidi
n-4-yloxy)-3-fluorophenyl)-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 nL) and the resulting mixture
stirred at RT for 30 min. This mixture was added to a
solution of 4-chloro-6-(2 20
amino-2-fluorophenoxy)pyrimidine in 1:1 EtOAc/CH2C12
(5 ml) and the resulting  mixture stirred at RT
overnight. The mixture was concentrated and the
residue  partitioned between EtOAc/ H2O. The EtOAc
phase was separated, washed with  brine, dried (MgSO4)
and concentrated The product was purified by flash
chromatography using 10 - 35 % EtOAc/ hexanes as the
eluent to give the title 25 compound as a yellow
crystalline solid (0.85 g, 65%). 1H NMR (DMSO-d6)
312.40  (s, 111), 11.81(s, 111), 8.67 (s, 111), 7.90
(dd,1H, J=12.1, 2.0 Hz), 7.62 (s, 111), 7.47- 7.41 (m,
211), 7.38-7.35 (m, 211), 7.17 (t, 2H, J= 8.8 Hz),
3.81 (s, 2H); MS(ESI') m/z  434.98 (M + H)+ -42 



Example 3  H H ~ N~N ~  O I/ S OI/ F  / I N
1-(2-(4-Fluorophenyl)acetyl)-3-(4-(pyridin4.yloxy)phen
yl)thiourea  5 [0095] The title compound was prepared
using 4-(4-aminophenoxy)pyridine (Compound A of
Example 1) and a similar procedure outlined for the
preparation of  Compound C of Example 2. Yield: 10%.
iH NMR (CDC13) S 12.3 (s,1 H), 8.63 (s,  111), 8.49,
(d, 2H, J= 6.2 Hz), 7.71(d, 211, J= 8.9 Hz), 7.31-7.27
(m, 211), 7.14-7.09  (m, 411), 6.90 (dd, 2H, J= 4.8,
1.4 Hz), 3.73 (s, 210; MS(ESr) m/z 382.2 (M+ 10
Example 4 H H  / O O I / F  / N i  G ~N
N'-(4-(6-Chloropyrimidin-4-yloxy)-3-fluorophenyl)-
-(4-fluorophenyl)  malonamide  15 [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 p.1,0.14 mmol) and TBTU
(46 mg, 0.14 mmol). The reaction  mixture was stirred
at RT overnight, diluted with EtOAc (25 mL), and the
organic 20 phase was washed with brine (3 x 20 mL),
dried (MgSO4) and concentrated The  product was
purified by flash chromatography using 1-3 % McOH in
CH2CIZ as the  eluent to give the title compound as a
white solid (35 mg, 78%). 1H NMR (DMSO- 



d6) S 10.49 (s, 111), 10.25 (s, 110, 8.65 (s, 110,
7.78 (d, 111, J=12.1 Hz), 7.63-7.57  - 43  (m, 3H),
7.40-7.34 (m, 211), 7.16 (t, 2H, J= 8.8 Hz), 3.48 (s,
211); MS (E811) m/z  419.21(M + H)~. Example 5 O F I/
NfN / I O O F  / N H3C. .NJ  5 H
1Vt-(3-Fluoro-4-(6{methylamino)pyrimidin-4-yiory)pheny
1V3-(4- fluorophenyl)malonamide  [0097] A solution of
N3-(4-(6-chloropyrimidin-4-yloxy)-3-fluorophenyl)-N3-(
4- fluorophenyl)malonamide (100 mg, 0.42 mmol, Example
4) in n-BuOH (3 mL) was 10 treated with 2 M
methylamine/THF (0.2 mL) and heated in a screw cap
vial at 80 C  for 12 h. The mixture was concentrated
and the residue purified by preparative HPLC  using a
gradient of McOH-H20 containing 0.1 % TFA. The
fraction containing the  product was lyophilized to
give the title compound as a pale yellow solid (60 mg,
34%). 1H NMR (DMSO-d6) S 10.58 (s, 111), 10.36 (br s,
211), 8.19 (br s, 111), 7.76 (d, 15 111, J=12.1 Hz),
7.64-7.62 (m, 211), 7.36-7.27 (m, 211), 7.15 (dd, 211,
J= 8.8, 8.8  Hz), 5.95 (br s, 111), 3.49 (s, 211),
2.80 (s, 3H); MS(ESI') m/z 414.16 (M + H)t  Example 6
H H  / O O I / F  O ~N I  O~N \N H  



20 tert-Butyl
6-(2-fluoro-4-(3-(4-fluorophenylamino)-3-
oxopropanamido)phenoxy)pyrimidin-4-ylcarbamate -44 a
OCH3 &N NJ  ~ )LLH H3CO OCH3 A)
N-(2,4,6-Trimethoxybenzy1)-6-ch1oropyrimidin-4-amine
[0098] A mixture of 4,6-dichloropyrimidine (Aldrich,
1.48 g,10.0 mmol), 2,4,6- trimethoxybenzylamine
hydrochloride (2.33 g, 10.0 mmol), DIPEA (4.8 mL, 27.7
5 mmol), and n-BuOH (50 mL) was heated at 100 C for 2
h. The mixture was cooled,  diluted with water (200
mL) and the precipitated product was collected by
vacuum  filtration on a Buchner funnel. The product
was washed with cold.water, ether, and  vacuum dried
to give an off-white solid (2.8 g, 90%). 'H NMR
(DMSO-d6) 88.28 (s,  111), 7.38 (s, 1H), 6.49 (s, 1H),
6.25 (s, 211), 4.34 (s, 211), 3.77 (s, 9H). 10 F ~ . I
N02  ~J H2N N B) 6 (2-Fluoro-4
nitrophenoxy)pyrimidin-4-amine [0099] 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  15 (50 mL) was
heated at 160 C for 60 h. The reaction mixture was
cooled to RT and poured into H2O (200 mL). The solid
was collected, washed with 2 M aqueous  Na2CO3 and
H2O, and then vacuum dried on a Buchner funnel. The
crude product  was treated with TFA (20 mL) in dioxane
(40 mL) and stirred at RT for 4 h. The  reaction
mixture was concentrated, the residue partitioned
between EtOAc and 20 saturated NaHCO3 solution. The
EtOAc phase was separated, dried (MgSO4),  



concentrated and the crude product purified by flash
chromatography using 1-2 %  McOH in CH2CI2 as the
eluent to give 6-(2-fluoro 4
nitrophenoxy)pyrunidin-4-amine  (440 mg, 31%).'H NMR
(DMSO-4) 88.31 (dd, 111, J=10.4, 2.5 Hz), 8.14 (dd,
1H,  J= 9.8, 2.0 Hz), 8.04 (s, 111), 7.61 (dd,1H, J=
8.3, 8.3 Hz), 7.07 (s, 211), 6.02 (s, 25 1H); MS(ESI)
m/z 251.15 (M + H7. - 45  F\~ NO2 0~1 ~N  H C)
tert-Buty16{2-fluoro
4-nitropheaosy)pyrimidin-4-ylcarbamate [00100] A
mixture of 6-(2-fluoro 4 nitrophenoxy)pyrimidin-4-am
ine (439 mg, 1.2 5 mmol), BOC2O (261 mg, 1.2 mmol),
DMAP (10 mg), and THE (10 mL) was stirred at  RT for 1
h then concentrated in vacuo to give the crude
product. The product was  purified by flash
chromatography using 1-2 % McOH in CH2C12 as the
eluent to give  tert buty16-(2-fluoro 4
nitrophenoxy)pyrimidin 4 ylcarbamate as a white solid
(110  mg, 26%). 1H NMR (DMSO-d6) S 10.59 (s, 1H), 8.39
(dd, 1H, J= 8.8, 1.1 Hz), 8.32 10 (dd, 1H, J=10.3, 2.4
Hz), 8.15 (ddd, IH, J= 9.1,2.5, 1.0 Hz), 7.67 (ad, 1H,
J= 8.8,  8.8 Hz), 7.45 (s, 1H), 1.44 (s, 9H); MS(ESI)
m/z 349.08 (M - H). F~ NH2  ~J Boc.N N  H D)
tert-Butyl 6-(4amino-2-flnorophenory)pyrimidin-4
ylcarbamate  15 [00101] A solution of tert-butyl 6
(2-fluoro 4-nitrophenoxy)pyrimidin-4- ylcarbamate (11
mg, 0.031 mmol) in McOH (2 mL) was treated with Pt02
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-y1carbamate (8 mg,
81%). 1HNMR(DMSO-d6) 



20 S 10.62 (s, 111), 8.43 (d, 1H, J= 2.5 Hz), 8.36
(dd,1H, J= 9.8, 2.5 Hz), 8.36 (dd,1H,  J= 9.8, 2.5
Hz), 8.20-8.17 (m, 1H), 7.71 (dd,1H, J= 8.8, 8.8 Hz),
7.49 (s, IH),1.48  (s, 9H). -46 E)
tert-Butyl6-(2-fluoro-4-(3-(4-fluorophenylamino)-3-
oxopropanamido)phenoxy)pyrimidin-4 ylcarbamate [00102]
The title compound was prepared from tert-butyl
6-(4-amino-2- fluorophenoxy)pyrimidin-4-ylcarbamate (8
mg, 0.025 mmol) and (4 5
fluorophenylamino)-3-oxopropanoic acid (6 mg, 0.031
mmol, Compound B of  Example 1), TBTU (11 mg, 0.034
mmol), and DIPEA (6 L, 0.030 mmol) using a  similar
procedure described for the preparation of Compound C,
Example 1. Flash  chromatography using 1-1.5 % McOH in
CH2C12 as the eluent gave the title  compound as a
white solid (10 mg, 80%). 1H NMR (DMSO-d6) S 10.48 (s,
1H), 10 10.46 (s, 111), 10.25 (s, 1H), 8.39 (a, 111),
7.74-7.77 (m, 1H), 7.62 (d, 1H, J= 5.5 Hz),  7.61 (d,
1H, J= 4.9 Hz), 736-7.30 (in, 211), 7.17-7.13 (m,
211), 3.48 (s, 211), 1.46 (s,  911); MS(ESI') m/z
500.12 (M ++. Example 7 H H  F NuN O\ I S O I/ F  O I
~N 15 CH3  tert-Butyl
6-(2-fluoro-4-(3-(4-fluorophenylamino)-3-
oxopropanamido)phenoxy)pyrimidin-4-yl(methyl)carbamate
XYNOZ  CH3 20 A) tert-Butyl
6-(2-fluoro-4-nitropbenoxy)pyrimidin-4-yl(methyl)carba
mate  [00103] A solution of tert butyl
6-(2-fluoro-4-nitrophenoxy)pyrimidin-4- ylcarbamate
(Compound C of Example 6,44 mg, 0.13 mmol) in
anhydrous DMF (1  



mL) was cooled in an ice bath and treated with 60 %
NaH (44 mg, 0.16 mmol) and -47 stirred at the same
temperature for 30 minutes. The reaction mixture was
treated with  iodomethane (10 L, 0.15 mmol) and
stirred at 0-5 C for 10 min. The reaction  mixture was
allowed to warm to room temperature and stirred for 30
min. The  mixture was diluted with H2O (10 mL) and
extracted with EtOAc (2 x 10 mL). The 5 combined
extracts were dried (MgSO4) and concentrated in vacuo
to give the product  (35 mg, 74%) as a pale yellow
solid. uH NMR (DMSO-4) 88.57 (d, 1H, J=1.1 Hz),  8.37
(dd, 1H, J= 9.8, 3.0 Hz), 8.19 (ddd, 1H, .1=9.1,2.5,
1.0 Hz), 7.71 (dd,1H, J=  8.8, 8.8 Hz), 7.66 (s, 1H),
3.38 (s, 311), 1.51 (s, 911). F~ n ~ NFi2  10 CHs B)
ten-Butyl6-(4-amino-2-fluorophenoxy)pyrimidin-4-yl(met
hyl)carbamate  [00104] A mixture of tert-butyl
6-(2-fluoro-4-nitrophenoxy)pyrimidin-4-
yI(methyl)carbamate in 1:1 EtOH / McOH (2 mL) was
treated with Pt02 (10 mg) and  the reaction mixture
was stirred under a blanket of H2 (from a latex
balloon) for 2 h. 15 The reaction mixture was filtered
and concentrated to give the desired product (30 mg,
75%)as a light brown solid. MS(ESr) m/z 365.13 (M +
H)+. C)
tert-Butyl6-(2-fluoro-4-(3-(4-fluorophenylamino)-3-
oxopropanamido)phenory)pyrimidin-4-yl(methyl)carbamate
20 [00105] The title compound was prepared from
tert-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/ CH2CI2 using a similar procedure
described for the preparation of  Compound C of
Example 2. Flash chromatography on Si02 using 1-40 %
EtOAc in 25 hexanes as the eluent gave the title
compound (30 mg, 83%) as a white solid. 1H  NMR
(DMSO-d6) S 12.40 (s, 111), 11.79 (s, 111), 8.55 (s,
111), 7.86 (dd,1H, J=12.1,  -48 2.5 Hz), 7.54 (d, 1H,
J=1.1 Hz), 7.45-7.35 (m, 411), 7.20-7.14 (ddd, 211, J=
8.8, 8.8,  



2.1 Hz), 3.81(s, 211), 3.36 (s, 311), 1.49 (s, 911);
MS(ESI') m/z 530.09 (M+Hy+. Example 8  H H F / NuN ~
S O I / F  H3C,N Nf 5 H 1-(3 Fluoro
4{6{methylamino)pyrimidia-4-yloay)phenyl)-3{2-(4-
fluorophenyl)acetyl)thiourea  [001061 tent-Butyl
6-(2-fluoro-4 (3-(4-fluorophenylamino)-3-
oxopropanamido)phenoxy)pyrimidin-4-yl(methyl)carbamate
(Example 7,25 mg, 10 0.047 mmol) was treated with 4 M
HCl in 1,4-dioxane (3 mL), stirred at RT for 4 h  and
concentrated in vacuo. The residue was partitioned
between saturated aq.  NaHCO3 solution and EtOAC. The
EtOAc phase was separated, dried (MgSO4) and
concentrated in vacuo. Flash chromatography on 8102
using 1 % McOH in CH2C12 as  the eluent gave the title
compound (10 mg, 50%) as a white solid. 1H NMR (DM80
15 r16) S 12.37 (s, 1H), 11.77 (s, 1H), 8.09 (s, 111),
7.82(4 1H,J=11.6 Hz), 7.41-7.35  (m, 511), 7.32-7.28
(m, 111), 7.19-7.14 (m, 211), 3.81(s, 211), 2.78 (s,
311); MS(ESI')  m/z 430.07 (M + H)+. Example 9  H H  N
i O I S O I F  ~ NII 20 H2N NJ
1-(4-(6-Aminopyrimidin-4-yloxy)-3-fluorophenyl)442-(4
fluorophenyl)acetyl)thiourea -49 LN  



Boc. Boc  A)
6-(N,N-di-tent-Butyloxycarbonyl)amino-4-(2-fluoro 4-
nitrophenoxy)pyrimidine [00107] A mixture of
6-(2-fluoro-4-nitrophenoxy)pyrimidin-4-amine (Compound
B  5 of Example 6,150 mg, 0.60 mmoi), BOC2O (275 mg,
1.26 mmol), DMAP (5 mg),  and THE (20 mL) was stirred
at RI for 2.5 h. The reaction mixture was concentrated
in vacuo to give the crude product. Flash
chromatography on 8102 using 5-is %  EtOAc in hexanes
as the eluent gave the title compound (180 mg, 67%) as
white  solid. 1H NMR (DM80-d6) 6 8.62 (d, 111, J=1.0
Hz), 8.42-8.39 (m, 1H), 8.21 (ddd, 10 1H, J= 9.1, 2.5,
1.0 Hz), 7.77 (dd, 1H, J= 8.8, 8.8 Hz), 7.49 (d, 111,
J=1.1 Hz), 1.49  (s, 18H); MS(ESf m/z 451.12 (M + H)t
NHz  ~J Boc~N N  Boc  B) 6
(N,N-di-tert-Butyloxycarbonyl)amino-4-(4-amino-2 15
fluorophenoxy)pyriwidine [00108] A mixture of the 6
(N,N-di-tert-butyioxycarbonyl)amino-4-(2-fluoro-4-
nitrophenoxy)pyrimidine (175 mg, 0.38 mmol) in toluene
(5 mL) and McOH (3 mL)  was treated with Pt02 (35 mg)
and the reaction mixture was stirred under a blanket
of  H2 (from a latex balloon) for 15 h. The catalyst
was filtered off, the filtrate 20 concentrated in
vacuo and the residue was purified by flash
chromatography on 5102  using 1-10 % McOH in CH2C12 as
the eluent to give the product (110 mg, 68%) as a
white solid. 1HNMR (DMSO-d.) 6 8.56 (s, 111), 7.17 (s,
111), 6.97 (dd,1H, J= 8.8,  8.811z), 6.46 (dd,1H,
J=12.6, 2.5 Hz), 6.38 (dd, 1H, J= 8.8, 2.5 Hz), 5.40
(s, 211),  1.89 (s, 1811). -50 H H  



F / NuN S O I / F  ~N Soc. ~c  C) 1-(4-(N,N-di-tent
Butyloxycarbonyl 6-aminopyrimidin-4 yloxy)-3-
fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)thiourea 5
[001091 The title compound was prepared from
6-(N,N-di-tert- butyloxycarbonyl)amino
4-(4-amino-2-fluorophenoxy)pyrimidine (20 mg, 0.048
mmol), 4-fluorophenylacetyl chloride (Lancaster, 10
mg, 0.062 mmol), and NaSCN  (95 mg, 0.062 mmol) in
EtOAc / CH2C12 using a similar procedure described for
the  preparation of Compound C of Example 2. Flash
chromatography on Si02 using 10 10 20 % EtOAc in
hexanes as the eluent gave the title compound (23 mg,
77%) as a  white solid. 1H NMR (DMSO-d6) 612.40 (s,
111), 11.79 (s, 111), 8.59 (s, IN), 7.88  (dd, 1H, J=
12.5, 1.8 Hz), 7.46-7.41 (m, 211), 7.38-7.35 (m, 311),
7.17 (dd, 2H, J=  8.8, 8.8 Hz), 3.81(s, 211), 1.47 (s,
18H); MS(ESI') m/z 616.12 (M + H)t 15 D)
1-(4-(6-Aminopyrimidin-4-ylozy)-3-fluorophenyl)-3-(2-(
4  fluorophenyl)acetyl)thiourea  [001101 A mixture of
1-(4-( N,N-di-tert-butylcarbonyl
6-aminopyrimidin-4-yloxy)-
3-fluorophenyl)-3-(2-(4-fluomphenyl)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 20 crude product. The crude product was
partitioned between EtOAc and saturated aq.  NaHCO3
solution. The EtOAc phase separated, dried (MgSO4),
concentrated in  vacuo and the residue was purified by
flash chromatography on Si02 using 1-2 %  McOH in
CH2C12 to give the title compound (12 mg 99%) as a
white solid. 1H NMR  (DM80-d6) 612.38 (s, 111), 11.77
(s, 111), 8.05 (s, 111), 7.83 (dd, IH, J=12.3, 1.8 25
Hz), 7.41-735 (m, 311), 7.31(dd, 211, J= 8.8, 8.8 Hz),
7.17 (t, 1H, J= 8.8 Hz), 7.02  (s, 211), 5.89 (s,111),
3.81 (s, 211); MS(ES1) m/z 416.06 (M + H)+. -51 



Example 10 F N`~N  O B I O O I/ F  LN HZN N~
NI-1-(4-(6-Aminopyrimidin-4-ylory}3-fluorophenyl)1V~-(
4- fluorophenyl)malonamide  5 XXOOtLF  SIN BOC.N I NJ
Boc  A)
NI-(4-(N,N-di-tert-Butylcarbonyl6-aminopyrimidin-4-y1o
ry)-3 fluorophenyl) N' (4-fluoraphenyi)malonamide
[00111] The title compound was prepared from a mixture
of 6-(N,N-di-tert 10 butyloxycarbonyl)amino
4-(4amino-2-fluorophenoxy)pyrimidine (Compound B of
Example 9,20 mg, 0.048 mmol),
3-(4-fluoropheny1aminO)-3-Oxopropanoic  (Compound B of
Example 1,14 mg, 0.072 mmol), DIPEA (12 L, 0.069 mmol)
in  DMF using a similar procedure described for the
preparation of Compound C of  Example 1. Flash
chromatography on SiCZ using 15-50 % EtOAc in hexanes
as the 15 eluent gave the title compound (23 mg, 80%)
as a white solid. 'H NMR (DMSO-d6) S  10.47 (s, 111),
10.24 (a, 111), 8.58 (d, 111, J=1 Hz), 7.77 (dd, 1H,
J=12.9,1.8 Hz),  7.63-7.60 (m, 211),7.37-7.36(m, 211),
7.32 (s, 111), 7.15 (t, 211, J= 8.8 Hz), 1.47 (s,
18H); MS(ESt) m/z 600.17 (M + H)+. 20 B) NI-(4
(6-Aminopyrimidin 4-yloxy)-3-fluorophenyl)1V3-(4-
fluorophenyl)malonamide  [00112] The title compound
was prepared from N-1 (4 (N,N-di-tert-burylcarbonyl
6-aminopyrimidin 4 yloxy)-3-fluorophenyl)-N-3
(4-fluorophenyl)malonamide (20 -52 



mg, 0.032 mmol) using a similar procedure described
for the preparation of  Compound D of Example 9 to
give the title compound (13 mg, 98%) as a white solid.
'H NMR (DM80-d6) S 10.42 (s, IN), 10.24 (s, 1H), 8.03
(s, 1H), 7.73 (d, 111, J=  11.0 Hz), 7.61(dd, 211, J=
9.2, 4.9 Hz), 7.33-7.30 (m, 1H), 7.28-7.23 (m, 1H),
7.18 5 7.13 (m, 2H), 6.89 (s, 210, 5.80 (s, 111), 3.47
(s, 211); MS(ESI') m/z 400.09 (M + Hy.  Example
11XrYrc O F  ~fNf \ H' Nf HC
1-(4-(6-(4-Methoxybenzylamino)pyrimidin-4-yloxy)-3-flu
orophenyl)-3-(2-(4 10 fluorophenyl)acetyl)urea  Cl  ~N
~ H NJ  H3CO A)
N-(4Methoxybenzy1)-6-chloropyrimidin-4-amine [00113] A
mixture of 4,6-dichioropyrimidine (Aldrich, 3.6 g,
24.2 mmol), 4 15 methoxybenzylamine (2.7 g, 19.7
mmol), DIPEA (5 ml, 28.8 mmol), and n-BuOH  was heated
at reflux for 3 h. The mixture was concentrated and
the residue treated  with HZO (150 mL) and EtOAc (175
mL). The EtOAc phase was separated, washed  with
saturated aq. NaHCO3 solution and brine, dried
(MgSO4), and concentrated to  give the title compound
(4.5 g) which was used without further purification.
'H NMR 20 (DMSO-d4) S 8.29 (s, 1H), 8.13 (br s, 1H),
7.25 (d, 2H, J= 8.2 Hz), 6.90 (d, 211, J=  8.2 Hz),
6.56 (s, 110, 4.48 (s, 211), 3.75 (s, 311). - 53  NOZ
O ~ ~ INI  \ N Nf  



H3C0 / B) N-(4-Methozybenzyn-6-(2-fluoro
4-nitrophenoay)pyrimidin 4-amine  [00114] A mixture
ofN-(4-methoxybenzyl)-6-chloropyrimidin-4-amine (2.3
g, 9.2  mmol), 2-fluoro-4-nitrophenol (1.45g. 9.2
mmol), DIPEA (15 mL), and 2 5 methoxyethyl ether (75
mL) was heated at 160 C in a sealed pressure bottle
for 50 It  The mixture was cooled, poured onto meshed
ice (200 g), treated with EtOAc (200  mL). After
vigorously stirring for 10 min, the insoluble material
was filtered off. The  EtOAc phase was washed with
saturated aq. Na2CO3 solution (100 mL), brine (3 x
100 mL), dried (MgSO4) and concentrated in vacuo. The
gummy solid obtained was 10 triturated with isopropyl
ether to give the title compound (1.75 g, 76%) as a
brown  solid. 1H NMR (DM80-d6) S 8.32 (dd,1H, J=10.2,
2.0 Hz), 8.15 (d, 2H, J= 9.2  Hz), 8.05 (br s, 111),
7.61 (dd, 1H, J= 8.4, 8.4 Hz), 7.26 (d, 211, J= 8.5
Hz), 6.91(d,  2H, J= 8.5 Hz), 6.14 (br s, lH), 4.48
(br s,211), 3.74 (s, 3H). F.n~Nti2 O ~ I  ~N  ~ ti NJ
H3G0 /  15 C) N-(4-Methorybenzyl}6-(4
amino-2-fluorophenory)pyrimidin 4-amine  [00115] A
solution ofN-(4 methoxybenzyl)-6-(2-fluoro 4
nitrophenoxy~yrimidin- 4-amine (150 mg, 0.41 mmol) in
1:1 McOH ! THE (20 mL) was treated with  ammonium
chloride (0.22 g, 4.1 mmol), and zinc dust (CO
microns, 0.27 g, 4.2 20 mmol). The reaction mixture
was stirred at RT for 1 It 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.  -54 The
EtOAc phase was separated, washed with brine, dried
(MgSO4) and concentrated  



in vacuo to give the title compound (145 mg, 99%). 'H
NMR (DMSO-d6) 88.10 (br  s, 1H), 7.76 (br s, 1H),
7.21(d, 2H, J= 8.6 Hz), 6.88 (d, 3H, J= 8.6 Hz), 6.44
(dd,  11!, J=12.7, 2.0 Hz), 6.36 (dd, 111, J= 83, 2.3
Hz), 5.79 (a, 1H), 4.41 (br s, 2H), 5 3.73 (s, 3H);
MS(ESI') miz 341.18 (M + H)t  O*O*NO+ \  / F D)
2-(4-Fluorophenyl)acetyl isocyanate [00116] Silver
cyanate (0.912 g, 6.08 mmol, 1.05 eq) was added to a
solution of 4- 10 fluorophenylacetyl chloride
(Lancaster, 0.794 ml, 5.79 mmol,1.0 eq) in toluene (16
ml) at room temperature. The reaction mixture was
shielded from light and heated to  reflux. After 60
minutes, the mixture was cooled to room temperature
and filtered  (Acrodisc, PTFE 0.2M) to give a 0.36 M
solution of 2-(4-fluorophenyl)acetyl  isocyanate in
toluene, which was used without further purification.
15 E)
1-(4-(6-(4-Methoaybenzylamino)pyrimidin-4-yloxy)-3-flu
orophenyl)-3-(2- (4-fluoropheuyl)acetyl)urea [00117] A
solution of N-(4-methoxybenzyl)-6-(4-amino-2-
fluorophenoxy)pyrimidin-4-amine (88 mg, 0.26 mmol) in
THE (2 mL) was treated 20 with 0.36 M
2-(4-fluorophenyl)acetyl isocyanate in toluene (0.72
mL, 0.26 mmol) and  the reaction mixture was stirred
at RT for 1 h. The mixture was concentrated in vacuo
and the solid obtained was triturated with isopropyl
ether to give the title compound  (125 mg, 93%) as an
off-white solid. IH NMR (DMSO-d6) S 11.00 (s,
IH),10.50 (s,  110, 8.09 (s, 110, 7.85 (hr s,0.5 H),
7.66 (d, 111, J=12.6 Hz), 7.36-7.15 (m, 9.5 H), 25
6.88 (d, 1H, J= 8.1 Hz), 5.91(a, IH), 4.42 (bra, 211),
3.72 (s, 211), 3.71 (s, 311);  MS(ESI') mlz 520.14 (M
+ H)+. - 55  Example 12 H (Q O ~ I N\/ I / F  



~N NNI~  Hs I / H
1VI{4{6{4-Methoxybenzylamino)pyrimidin-4-yloay}3-fluor
ophenyn,l~-(4- fluorophenyl)malonamide  5 (001181 The
title compound was prepared from
N-(4-methoxybenzyl)-6-(4-amino
2-fluorophenoxy)pyrimidin-4-amine (Compound C of
Example 11,200 mg, 0.59  mmol),
3-(4-fluorophenylamino)-3-oxopropanoic acid (Compound
B of Example 1,  128 mg, 0.65 mmol), TBTU (228 mg,
0.71 mmol), and DIPEA (123 L, 0.71 mmol)  in DMF using
a similar procedure described for the preparation of
Compound C of 10 Example 1. The crude product was
purified by trituration with isopropyl ether to give
the title compound (250 mg, 82%) as an off-white
solid. 1H NMR (DMSO-d6) S  10.43 (s, 111), 10.25 (s,
111), 8.09 (s, 111), 7.85 (s, 111), 7.72 (dd, 1H, J=
9.1, 5.0 Hz),  7.62 (dd, 211, J= 8.8, 5.0 Hz),
731-7.21 (m, 4H), 7.15 (dd, 211, J= 8.8, 8.8 Hz), 6.88
(m, 211), 5.90 (s, 111), 4.42 (br s, 211), 3.71(s,
3H), 3.46 (s, 211); MS(ESI') m/z 520.14  15 (M+H)t
Example 13 H H I  F INyN O O O / F  I ~N Ii2N N~
1-(4{6-Aminopyrimidin-4-yloxy)-3-fluorophenyl)-3{2-(4-
20 fluorophenyl)acetyl)urea - 56  F / NuCN3 Ho ~ ~ 11
A) N-(3-Fluoro-4-hydroxyphenyl)acetamide [00119] The
title compound was prepared from the commercially
available 2- 



fluoro-4-nitrophenol according the procedure of
Burckhalter, J. H. et al. (J. Am. Chem.  5 Soc. 1948,
70, 1363). Nitrophenol (5.73 g, 36.5 mmol) and acetic
anhydride (3.72 g, 36.5 mmol) were dissolved in acetic
acid (20 mL) and Pt02 (150 mg) was then added.  The
reaction mixture was shaken under HZ atmosphere (50
psi) at RT for 24 h. The  precipitate which formed was
collected by vacuum filtration and the filter paper
was  washed with acetic acid (25 mL). The combined
filtrate and washing was 10 concentrated in vacuo to
give the title compound (2.0 g). The solid that
remained on  the filter paper was treated with McOH to
dissolve the product and the Pt20 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). 1H NMR (DMSO-d6) S 9.83 (s;1H), 9.51
(s, IH), 7.50 (dd, 1H, J=13.6, 2.5 15 Hz), 7.03 (d,
1H, J= 8.5 Hz), 6.84 (dd, 111, J= 93, 9.3 Hz), 1.98
(s, 3H); MS(ESI')  m/z 170.23 (M + H)+. F / NHuG-13  O
I If  ~ IN G NJ B)
N-(4-(6-Chloropyrimidin-4-yloay)-3-fluorophenyl)acetaw
ide 20 [00120] A mixture of 4,6-dichloropyrimidine
(1.50 g, 10.0 mmol), N-(3-fluoro-4-
hydroxyphenyl)acetamide (1.70 g, 10.0 mmol),1C2C03
(1.8g. 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 H2O (100  mL) to.precipitate the
product which was collected by vacuum filtration. The
product 25 was washed with H2O and vacuum dried on the
funnel overnight to give the title  compound (2.0 g,
71%) as a gray solid. 1H NMR (DM80-d6) 3 10.26 (s,
111), 8.67  -57 (s, 1H), 7.78 (dd,1H, J=12.6, 2.0 Hz),
7.56 (s, 111), 7.37-7.30 (m, 211), 2.08 (s, 311);
MS(ESI') m/z 282.10 (M+H)t xrntr  



~N HZN N~ 5 C) N-(4
(6-Aminopyrimidin-4-ytory)-3-fluorophenyl)acetamide
[00121] A mixture ofN-(4 (6-aminopyrimidin 4
yloxy}3-fluorophenyl)acetamide  (1.0 g, 3.5 mmol) and
ca. 7 M NH3. in McOH (5 mL) was heated at 100 C in a
sealed  pressure bottle for 2 h. The mixture was
concentrated in vacuo and the residue  partitioned
between EtOAc and saturated aq. NaHCO3 solution. The
EtOAc phase 10 was separated, washed with brine, dried
(MgSO4) and concentrated. Flash  chromatography on
Si02 using first 50% EtOAc in hexanes then 5% McOH in
CH2C12 as eluents gave the title compound (175 mg,
20%) as a brown solid. IH NMR  (DMSO-d6) S 10.17 (s,
111), 8.02 (s, 1H), 7.70 (dd, 1H, J=13.2, 2.2 Hz),
7.26 (dd,  1H, J= 8.8, 2.2 Hz), 7.22 (dd, 111, J= 8.8,
8.8 Hz), 6.89 (br s,211), 2.05 (s, 311); 15 MS(ESI)
m/z 263.15 (M + H)+. F~NHZ  O ~ ~N  HZN N~ D)
6-(4-Amino-2-fluorophenory)pyrimidin-4-amine [00122] A
mixture of N-(4 (6-aminopyrimidin 4
yloxy)-3-fluorophenyl)acetanude  20 (175 mg, 0.67
mmol), 1 M HCl (6 mL), and McOH (2 mL) was heated at
reflex for 3  h. The reaction mixture was cooled, made
basic (pH 8) with aqueous Na2CO3  solution and
extracted with EtOAc (2 x 25 mL). The combined
extracts were dried  (MgSO4) and concentrated in vacuo
to give the title compound (140 mg, 96%) as a  brown
solid. 1H NMR (DMSO-d6) 88.02 (s, 111), 6.89 (dd, 1H,
J= 9.0, 9.0 Hz), 6.80 -58 (br s, 2H), 6.43 (dd, 1H,
J=12.7, 2.8 Hz), 6.35 (dd ,IH, J= 8.8, 2.2 Hz), 5.67
(s,  1H), 5.34 (br s, 211). E)
1-(4-(6-Aminopyrunidin-4-yloxy)-3-fluorophenyl)-3-(2
(4- 5 fluorophenyl)acetyl)urea 



[00123] The title compound was prepared from
6-(4-amino-2- fluorophenoxy)pyrimidin- -amine (92 mg,
0.42 mmol) and 0.36 M 2-(4- fluorophenyl)acetyl
isocyanate in toluene (Compound D of Example 11, 1.3
mL, 0.45  mmol) in THE as described above for Example
11. The erode product was purified by 10 trituration
using 1:1 EtOH / HzO followed by absolute EtOH. The
product was  vacuum dried to give the title compound
(100 mg, 60%). A second, slightly less pure  crop of
the product (45 mg, 27%) was obtained by extracting
the combined filtrates  and washing with EtOAc. 'H NMR
(DMSO-d6) S 10.99 (s, 111), 10.50 (s, 111), 8.01  (s,
1H), 7.65 (dd, IH, .1= 12.6,2.1 Hz), 7.33 (dd, 2H, J=
8.1, 6.0 Hz), 7.28 (dd, 1H, J 15 = 8.6, 2.0 Hz), 7.22
(dd, 111, J= 8.8, 8.8 Hz), 7.17-7.12 (m, 211), 6.89
(br s,211), 5.80  (s, 1H), 3.71 (s, 211); MS(ESI') m/z
400.09 (M + H)+ Example 14 F N~N ~  O O I / F  N~ NN I
JJ  (\ H ~  H3CO / 20 1Vr-(4
(2{4-Methorybenzylamino)pyrimidin-4
yloxy)-3-fluorophenyl)1VJ-(4- fluorophenyl)malonamide
F~ NOZ I  q N  - 59  A)
2-Chloro-4-(2-fluoro-4-nitrophenoxy)pyrimidine [001241
A mixture of 2,4-dichloropyrimidine (Aldrich, 0.74 g,
5.0 mmol), 2-fluoro- 4-nitrophenol (Avacado, 0.79 g,
5.0 mmol), K2C03 (0.76 g, 5.5 mmol), and DMF (50  mL)
was heated at 100 C for 2 b. The mixture was cooled
and diluted with saturated 5 NaHCO3 solution (100mL)
and extracted with EtOAC. The EtOAc extract was  



washed with brine, dried (MgSO4) and concentrated in
vacuo to give a mixture of the  2-phenoxy- and
4-phenoxypyrimidine regioisomers as a yellow solid.
The  regioisomers were separated by flash
chromatography using 10-40 % EtOAc in  hexanes as the
eluent to give the title compound (0.71 g, 53%) as a
white solid. 1H 10 NMR (DMSO-d6) 6 8.76 (dd,1H, J=
6.0, 1.6 Hz), 8.43 (dt, 1H, J= 9.8, 2.2 Hz), 8.23
(dd, 1H, J 8.8, 1.6 Hz), 7.80 (dt,1H, J= 9.8, 22 Hz),
7.48 (ad, 111, J= 6.0, 2.2 Hz).  NO2 F~ O ~ I  N ~ I
I~ H "  H3CO B) N
(4-Methoaybenzyl)-4{2-fluoro-4-nitrophenoay)pyrimidin-
2-amine  15 [00125] A mixture of 2
chloro-4(2-fluoro-4-nitrophenoxy)pyrimidine (0.66 g,
2.44 mmol), 4-methoxybenzylamine (0.34 g, 3.45 mmol),
K2C03 (0.37 g, 2.66 mmol),  and DMF (15 mL) was heated
at 100 C for l ii. The mixture was cooled, diluted
with  H2O (100 mL) and extracted with EtOAc (100 mL).
The organic phase was washed  twice each with
saturated NaHCO3 solution and brine. The organics were
dried 20 (MgSO4) and concentrated to give the crude
product. Flash chromatography on Si02  using 1-3 %
McOH in CH2C12 as the eluent gave the title compound
(275 mg, 29%)  as a pale yellow solid. 1H NMR
(DMSO-d6) 6 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 (a, 1H), 4.43 (br
s, 1H), 3.95 (br s, IN), 3.69 (s, 311). 25 -60 F~ n~
NHz  O JT'~~ N ~  1 



\ F1 N  H3C0 ~ C)
N{4-Methorybenzyl)-4{4-amino-Z-IInorophenosy)pyrimidin
-2-amine  [00126] The title compound was obtained by
the reducfion of N{4-
methoxybenzyl)-4{2-fluoro~l-nitrophenoxy)pyrimidin-2-a
mine (270 mg, 0.73 mmol) 5 with zinc dust (475 mg, 7.3
mmol) and NHaCI (387 mg, 7.3 mmoQ in 1:1 THE /  McOH
(20 mL) using a similar procedure described for
Compound C of Example 11.  Flash chromatography on
SiOz using 1- 3 % McOH in CHZC12 as the eluent gave
the  title compound (235 mg, 95%) as a brown film. 1H
NMR (DM50-ds) S 8.01 (s, IH),  7.65 (br s, 0.5 H),
7.49 (br s, O.SH), 7.08 (br s, 1H}, 6.83 (br s, 21~,
6.81(m,1H), 6.69 10 (br s, 2H), 6.39 (br s, O.SH),
6.31 (br s, O.SH), 6.01 (m, 1H), 5.26 (br s, 2H), 4.24
(br s,  1H), 3.95 (br s,1H), 3.61 (s, 3H); MS(ESI~ m/z
341.16 (M +H)+ D)
N1-(4-(2-(4-Methorybenzylamino)pyrimidin-4-ylory)-3-fl
uorophenyl)1V1- (4-fluorophenyl)malonamide 15 [00127]
The title compound was obtained from
N-(4-methoxybenzyl)-4-(4-amino-
2-fluorophenoxy)pytimidin-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 20
3:1 isopropyl ether / EtOAc to give the tifle compound
(35 mg, 61%) as an off-white  solid. 1H NMIt (DMSO-d6)
S 10.47 (br s,1H), 10.26 (s, 1H), 8.15 (s, 1H), 7.77
(m,  3H), 7.61 (m, ZH), 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)+. 25 -61 Example 155
NuN O B I O O I~ F  



N ~ I  H N  H3C0 /
l-(4-(2-(4-Methoxybenzylamino)pyrimidin-4-yloxy)-3-flu
orophenyl}3-(2-(4- fluorophenyl)acetyl) urea 5 [00128]
A solution of N-(4-methoxybenzyl)-4-(4-amino-2-
fluorophenoxy)pyrimidin-2-amine (Compound C of Example
14,34 mg, 0.10 mmol)  in THE (1 ml) was treated with
0.36 M 2-(4-fluorophenyl)acetyl isocyanate in toluene
(Compound D of Example 11, 0.31 mL, 0.11 mmol) and the
mixture stored at RT for  1 h. The mixture was
concentrated in vacua and the solid obtained was
triturated first 10 with 3:1 isopropyl ether / EtOAc
and then CHZCIZ to give the title compound (32 mg,
62%) as an off-white solid. 1H NMR (DMSO-d6) 810.47
(s, 111), 10.26 (s,1H), 8.15  (s, 1H), 7.76 (d, 111,
J=12.6 Hz), 7.61(dd, 311, J= 9.1, 5.0 Hz), 7.29 (s,
211), 7.31- 7.21(m, 311), 6.81 (s, 311), 6.24 (s,
111), 4.32 (s, 111), 3.96 (s, 111), 3.68 (s, 311),
3.48  (s, 211); MS(ESI') m/z 520.14 (M + H)+. 15
Example 16 F / NrN O O I / F  N~ FiZN~N
M-(442-Aminopyrimidin-4-yloxy)-3-fluorophenyi)4y..(4-
fluorophenyl)malonamide 20 [00129] A mixture of
N144-(244-methoxybenzylamino)pyrimidin4-yloxy)-3-
fluorophenyl)-N3-(4-fluoropheny1)malonamide (Example
14,25 mg, 0.048 mmol),  anisole (52 mg, 0.48 mmol) in
FA (l mL) was heated at 85 C for 6 h. The TFA was
removed under vacuum and the residue partitioned
between EtOAc and saturated aq. -62 



NaHCO3 solution. The EtOAc phase was washed with
brine, dried (MgSO4), and  concentrated in vacuo.
Flash chromatography on Si02 using EtOAc then 1-2 %
McOH in CH2C12 as eluents gave the title compound (12
mg, 63%) as an off-white  solid 1H NMR (DMSO-d6) S
11.00 (s, 1H), 10.51 (s, 1H), 8.02 (s, 111), 7.66 (dd,
JH, 5 J=12.6, 2.0 Hz), 7.42-7.31 (m, 211), 7.32-7.27
(m, 1H), 7.23 (t, 2H, J= 8.6 Hz), 7.16  (t, 211, J=
9.1 Hz), 6.91 (s, 211), 3.73 (s, 211); MS(ESb m/z
400.11 (M + H)+.  Example 17 H H  F NuN O I 10 O I F
N ~ H2N N 10
1-(4-(2-Aminopyrimidin-4-yloxy)-3-fluorophenyl)-3-(2-(
4- fluorophenyl)acetyl)urea  [00130] The title
compound was prepared from 1-(4-(2-(4-
methoxybenzylamino)pyrimidin-4-yloxy)-3-fluorophenyl)-
3-(2-(4- fluorophenyl)aceiyl)urea (Example 15,20 mg,
0.039 mmol) using a similar procedure 15 described for
Example 16. Flash chromatography on Si02 using EtOAc
then 1-2 %  McOH in CH2C12 as eluents gave the title
compound (10 mg, 62%) as an off-white  solid. 1H NMR
(DMSO-d6) S 11.01 (s, 111), 10.52(s, 1H), 8.20(d, 1H,
J= 6.0 Hz),  7.70 (dd, 111, J=12.1, 2.0 Hz), 7.36-7.30
(m, 6H), 7.16 (dd, 211, J= 8.8, 8.8 Hz), 6.45  (d, 1H,
J= 6.1 Hz), 3.73 (s, 214); MS(ES14) m/z 400.09 (M +
H)+ 20 Example 18  H~l~  N" I ~ F  oN N H
1Vt-(3-Fluoro-4{2-(2-morpholinoethylamino)pyridin-4-yl
oxy)phenyl) M-(4- 



fluorophenyl)malonamide, hydrochloride salt - 63
F~NUCH3  \ I IO CI N A) N-(4{2
Chloropyridin-4-yloxy)-3-fluorophenyl)acetamide
[00131] A mixture
ofN-(3-fluoro-4-hydroxyphenyl)acetamide (Compound A of
5 Example 13, 1.33g, 7.87 mmol),
2-chloro4-nitropyridine (Aldrich, 1.24 g, 7.87  mmol),
KZC03 (1.6g, 11.8 mmol), and DMF (25 mL) was heated at
100 C for 9 h.  The reaction mixture was concentrated
in vacuo and the residue partitioned between  EtOAc
and saturated NaHCO3 solution. The EtOAc phase was
washed with brine,  dried (MgSO4), and concentrated.
Flash chromatography using 30 -80 % EtOAc in 10
hexanes as the eluent gave the title compound (1.6g.
73%) as a pale yellow solid. 1H  NMR (DMSO-c4) 8 10.24
(s, 110, 8.65 (s, 1H), 7.89-7.64 (m, 111), 7.56 (s,
111), 7.46- 7.19 (m, 211), 2.06 (s, 311); MS(ES14) m/z
281.16 (M+ H)+. H  F / NuCH3  O \ I 10 CI ~N+  i  15
B)
N-(4-(2-Chloropyrldin-4-ylory-1-orider3-fluorophenyl)a
cetamide [00132] A mixture
ofN{4-(2-ch1oropyridin-4-y1oxy)
3-fluorophenyl)acetamide  (0.98 g, 3.5 mmol),
m-chloroperoxybenzoic acid (> 90 %, 1.3 g, 7.6 mmol),
and  CHCI3 (50 mL) was stirred at RT for 60 h The
mixture was concentrated and the  residue triturated
with Et20 (2 x 100 mL) to give the title compound
(0.89 g, 87%) as 20 a pale yellow solid. 1H NMR
(DMSO-d6) 8 10.25 (s, 111), 8.34 (d, IH, J= 7.1 Hz),
7.80 (d, 111, J=13.2 Hz), 7.49 (d, 1H, J= 33 Hz), 7.33
(d, 2H, J= 4.9 Hz), 7.02 (dd,  111, J= 7.1, 3.3 Hz),
2.06 (s, 311); MS(ESI) m/z 295.04 (M -H). -64 



F / ryu~3 \ O  H p_ C)
N-(3-Fluoro-4-(2-(2-morpholinoethylamino)pyridin-4-ylo
xy-1- oxide)phenyl)acetamide [00133] A mixture
ofN-(4-(2-chloropyridin-4-yloxy-l-oxide)-3 5
fluorophenyl)acetamide (205 mg, 0.62 mmol),
4(2-aminoethyl)morpholine (Aldrich,  169 mg, 1.30
mmol), and absolute EtOH was hosted at reflux 16 h.
The reaction  mixture was concentrated in vacua, the
residue treated with H2O (3 mL) and applied  to a lOg
Varian C-18 cartridge. The cartridge was eluted first
with H2O then with 30  % McOH in H2O. The fractions
which contained the desired product were pooled, 10
concentrated to 5 mL volume, and extracted 3 times
with EtOAc. The combined  extracts were washed with
brine, dried (MgSO4) and concentrated to give the
title  compound (100 mg, 40%). iH NMR (DMSO-d6) 310.22
(s, 1H), 7.84 (d, 1H, J= 6.1  Hz), 7.77 (dd, 111,
J=13.2, 2.2 Hz), 7.31(dd, 1H, J= 8.8, 2.2 Hz), 7.24
(t, 1H, J=  8.8 Hz), 6.41(m, 111), 6.13 (dd,1H, J=
5.5, 2.2 Hz), 5.81 (d, 1H, J= 2.2 Hz), 3.60 15 3.52
(m, 4H), 3.31-3.28 (m, 211), 2.38 (t, 2H, J= 7.1 Hz),
2.34 (m, 411), 2.06 (s, 311);  MS(ESi') m/z 405.22 (M
+ H)t H  F cINycHs  O \ O 0 / I .TFA  % N *N H  D)
N-(3-Fluoro-4-(2-(2-morpholinoethylamino)pyridin-4- 20
ylozy)phenyl)acetamide, trifluoroacetic acid salt
[00134] A mixture of
N-(3-fluoro-4-(2-(2-morpholinoethylamino)pyridin-4-ylo
xy- 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 



- 65  135 C for 15 h. The mixture was filtered to
remove the resin and the resin washed  with DMF and
EtOAc. The filtrate and washings were combined and
concentrated.  The crude product was purified by
preparative HPLC (Shimadzu S5 VP-ODS 20 x  100 mm) to
give the title compound (45 mg, 46%) as a white solid.
1H NMR 5 (DMSO-d5) S 1033 (s, IH), 8.02(d, Iii, J= 6.6
Hz) 7.84 (di, 111, J=13.2, 2.0 Hz),  7.39-7.31 (m,
211), 6.52 (s,1H), 6.10 (a, 110, 3.83 (br s, 411),
3.64 (m, 2H), 3.28 (m,  611), 2.08 (s, 311); MS(ESI')
m/z 375.12 (M + H)+. NHZ  \ I I / I .Ha  H  10 E)
4-(4-Amino-2-fluorophenoxy)-N-(2-morpholinoethyl)pyrid
in-2-amine,  hydrochloride salt [00135] A mixture of
N-(3-fluoro-4-(2-(2-morpholinoethylamino)pyridin-4-
yloxy)phenyl)acetamide trifluoroacetate (40 mg), McOH
(1 mL), and 6 M HCl (0.2  mL) was heated at reflux for
3 h. The reaction mixture was concentrated on a rotary
15 evaporator and the residue lyophilized to give the
title compound (30 mg, 76%) as a  white solid. iH NMR
(DMSO-4) S 11.12 (br a, 111), 8.85 (br s, 111),
7.95(d, 1H, J=  7.2 Hz), 7.08 (dd, 111, J= 8.8, 8.8
Hz), 6.65-6.63 (m, 210, 6.54 (d, 1H, J= 8.3 Hz),  6.31
(hr a, 1H), 3.85 (m, 611), 3.33 (m, 611); MS(ESI) m/z
373.14 (M - H). 20 F)
NI{3-Fluoro-4-(2-(2-morpholinoethylamino)pyridin-4-ylo
xy)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 mmoi),
3-(4-fluorophenylamino)-3-oxopropanoic acid (Compound
B of 25 Example 1, 10 mg, 0.052 mmol), TBTU (17 mg,
0.052 mmoi), DIPEA (30 L), 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 



- 66  VP-ODS 20 x 100 mm). The product obtained from
HPLC purification was treated  with 1 M HCl and
lyophilized to give the title compound (10 mg, 40%) as
a white  solid. iH NMR (DMSO-4) S 10.37 (s, 111),
10.05 (s, 1H), 9.90 (br s, 1H), 7.90 (d,  1H, J= 6.1
Hz), 7.75 (d,1H, J=13.2 Hz), 7.58-7.55 (m, 2H),
7.53-7.50 (m, 111), 7.40 5 (d, 1H, J= 8.8 Hz), 7.24
(t, 111, J= 8.8 Hz), 7.08-7.03 (m, 3H), 6.39 (d, 1H,
J= 6.1  Hz), 6.11(s,111), 3.80 -3.81(m, 411), 3.67-
3.65 (m, 211), 3.47 (br s, 211), 3.20 (br s,  4H);
MS(E814) m/z 512.12 (M+ H)+. Example 19  H F H  N  O/
O O ~/ F 10 N  1V;
-(3-Fluoro-4-(pyridin-4-yloxy)phenyl)
Jf-(4-fluorophenyl)malonamide  H O O / F  I  A)
M43-Fluoro-4-hydroayphenyl)1V3-(4-fluorophenyl)malonam
ide 15 [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 0C was added
zinc dust (2.08 g, 31.8  mmol, <10 micron) followed by
ammonium chloride (1.70 & 31.8 mmol). The  mixture was
stirred at room temperature overnight. The
heterogeneous mixture was  filtered through a thin pad
of Celite(r) with methanol and the filtrate was
concentrated 20 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 L, 1.00
mmol) was added and the solution was cooled to 0C.
4-Amino-2 



25 fluorophenol (Step A of Example 19, 127 mg, 1.00
mmol) was added followed by
benzotriazol-l-yloxytris(dimethylamino)phosphonium
hexafluorophosphate (BOP  -67 reagent, 442 mg, 1.00
mmol). The reaction was allowed to warm to room
temperature  and was then stirred at room temperature
for 3 h. The reaction mixture was  concentrated to
remove methylene chloride and water was added to
precipitate the  product Filtration and trituration
with water gave the title compound (211 mg, 69%) 5 as
a white solid. 1H NMR (CD3OD) 87.61-737 (m, 211), 7.51
(dd,1H, J=13, 2.5  Hz), 7.08-6.99 (m, 311), 6.88 (t,
1H, J= 9.4 Hz), 3.51(s, 211); MS(ESI') m/z 307.44  (M+
H)t B) 1Vr-(3-Fluoro-4-(pyridin-4-ytoxy)phenyl -
V3-(4-fuorophenyl)malonamide.  10 [00139]
1VI-(3-Fluoro-4-hydroxyphenyl)-IV3-(4-fluorophenyl)mal
onamide (31 mg,  0.10 mmol), copper(ll) acetate (27
mg, 0.15 mmol), pyridin-4-ylboronic acid (25 mg,  0.20
mmol), and pyridine (16 L, 0.20 mmol) were placed in a
pressure tube in that  order. The tube was charged
with methylene chloride (0.5 mL) and sealed. The
reaction was stirred at 120 C for 5 it The reaction
mixture was filtered through silica 15 gel using 5%
methanol / ethyl acetate. After concentration, the
crude product was  purified by prep HPLC. The
appropriate fraction was concentrated to remove
methanol and the resulting aqueous solution was made
basic with saturated NaHCO3  solution (5 mL). The
aqueous solution was extracted with EtOAc (3 x lOmL)
and the  combined organic extracts were dried over
anhydrous Na2SO4 and concentrated in 20 vacuo. The
product was treated with 4N HC1 in dioxane and
concentrated.  Lyophilization with water gave the
title compound (8 mg, 21%) as a yellow solid. 1H  NMR
(CD3OD) 8 8.31 (d, 211, J= 6.1 Hz), 7.72 (dd, I H,
J=12.7, 2.4 Hz), 7.49-7.46  (m, 211), 7.27-7.25 (m,
111), 7.15 (t, 1H, .J8.8 Hz), 6.97 (t, 211, J= 8.7
Hz), 6.85  (dd, 211,1= 5.1, 1.2 Hz), 3.46 (s, 211);
MS(ESt) m/z 384.21 (M+ Hf. 25 -68 Example 20 



F Nfl N fl  O\ I O O I/ F  CI N 1Vr (4
(2-Chloropyrid-ylory)-3-flnorophenyl}1 44-
flnorophenyl)malonamide  5 F'NH2  HO A)
2-Fluoro-4-aminophenol [00140] A mixture of platinum
oxide (0.010 g) and 2-fluoro-4-nitrophenol  (Aldrich,
1.24 g, 7.78 mmol, 1.0 eq) in McOH (100 ml) were
stirred under a H2 10 atmosphere at 50 psi at room
temperature. The reaction mixture was filtered through
celite and the filtrate concentrated in vacuo to
afford the title compound (1.00 g,  100%), as a solid
which was used without fiuther purification. 'H NMR
(DMSO-d6)  S 8.57 (s, 1H), 6.46-6.47 (m, 111),
6.33-6.46 (m, 1H), 6.19-6.21 (m, 1H), 4.79 (s, 211);
MS(ESI') m/z 128 (M+ H)+. 15 F~NHZ  O ~ a N B)
4-(2-Ch1oropyridin-4 yloxy)-3-flnorobenzenamine
[00141] Sodium hydride (60%, 0.104 g, 2.60 mmol, 1.1
eq) was added to a solution  of 2-fluoro-4-aminophenol
(0.30 g, 2.36 mmol,1.0 eq) in DMF (6.5 nL) at room 20
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
mixturewas heated to 90 C for 12 h. The reaction
mixturewas cooled to room  temperature, quenched with
saturated aqueous NaG solution and extracted with
ethyl - 69  acetate (3 x 70 mL). The combined organic
extracts were washed with 10% aq. LiCI  



solution (3 x 70 mL), dried over Na2SO4, filtered and
the filtrate concentrated in  vacuo to afford the
title compound (0.430 g, 76%) which was used without
further  purification. IH NMR (DMSO-d6) 88.27 (d, 111,
J= 5.7 Hz), 6.90-7.04 (m, 311), 5 6.42-6.54 (m, 2H),
5.54 (s, 211); MS(ESI4) m/z 239 (M+ Ht; HRMS (ESr')
calcd.:  239.0387, found: 239.0391. C)
Ni-(4-(2-Chloropyridin-4-yloxy)-3-fluorophenyl)-N'-(4-
fluorophenylmalonamide  10 [001421
Diisopropylethylamine (0.091 mL, 0.525 mmol, 2.5 eq)
was added to a solution of
4-(2-chloropyridin-4-yloxy)-3-fluorobenzenamine (0.050
g, 0.21 mmol,  1.0 eq),
3-(4-fluorophenylamino)-3-oxopropanoic acid (Compound
B of Example 1,  0.041 g, 0.21 mmol, 1.0 eq), and
PyBroP (0.117 g, 0.252 mmol, 1.2 eq) in CH2C12  (1.0
mL) at 0 C. The reaction mixture was warmed to room
temperature and stirred 15 for 12 h. The reaction
mixture was quenched with saturated aqueous NaCl
solution,  and the mixture was extracted with CH2C12
(3 x 20 mL). The combined organic  extracts were dried
over Na2804, filtered and the filtrate concentrated in
vacuo. The  residue was purified by silica gel flash
chromatography (Merck, 40-63 M, 230-240  mesh, eluting
3/1 ethyl acetate / hexane) to afford the title
compound (0.056 g, 64%) 20 as a solid. 'H NMR
(DMSO-d6) S 10.61(s, 1H), 10.34 (s, 1H), 8.36-8.38 (m,
111),  7.91-7.93 (m, lH), 7.67-7.71 (m, 211),
7.46-7.48 (m, 211), 7.04-7.26 (m, 411), 3.56 (s,
211); MS(ESP) m/z 418 (M+ H)+; HRMS (ESP) calcd.:
418.0770, found: 418.0767.  Example 21 O B I N` /N O
I~ F  25 CI N
1-(4-(2-Chloropyridin-4-yloxy)-3-fluorophenyl)-3-(2-(4
- fluorophenyl)acetyl)thiourea  - 70  [00143]
4-Fluorophenylacetylchloride (Aldrich, 0.072 mL, 0.525
mmol, 2.5 eq)  was added to a solution of sodium
thiocyanate (0.056 g, 0.695 mmol, 3.3 eq) in ethyl
acetate (2.0 mL) at room temperature and the reaction
mixture was stirred for 1.5 h to  



afford a solution of 2-(4-fluorophenyl)ethanoyl
isothiocyanate (0.263 M). A solution 5 of
4-(2-chloropyridin-4-yloxy)-3-fluorobenzenamine
(0.050g. 0.21 mmol, 1.0 eq) in  CH2C12 (1.0 mL) was
added dropwise to the 2-(4-fluorophenyl)ethanoyl
isothiocyanate solution and the reaction mixture was
stirred at room temperature for  12 h. The reaction
mixture was concentrated in vacuo and the resulting
residue was  purified by silica gel flash
chromatography (Merck, 40-63 p, 230-240 mesh, eluting
10 3/1 hexane/ ethyl acetate) to afford the title
compound (0.058 & 64%) as a solid. iH  NMR (DMSO-d6) S
12.46 (s, 1H), 11.84 (s, 1H), 8.35-8.33 (m, 1H),
8.02-8.33 (m,  1H), 6.99-7.52 (m, 811), 3.84 (s, 2H);
MS(ESI4) m/z 434 (M+ H)+; HRMS (ESE')  calcd.:
434.0542, found: 434.0547. 15 Example 22 H H  O I O O
N I/ F  N
1V1-(4-(2-(Benzylamino)pyridin-4-yloxy)-3-fluoropheayl
)1Va-(4-fluorophenyl)  malonamide  F ~ NHBoc O ~  20
CI N A) tert-Butyl
4-(2-chloropyridin-4-yloxy)-3-fluorophenylcarbamate
[001441 Di-tert-butyl dicarbonate (0.920 g, 4.22 mmol,
4.5 eq) was added to a  solution of
4-(2-chlaropyridin-4-yloxy)-3-fluorobenzenamine
(Compound B of -71 Example 20, 0.224 g, 0.939 mmol,1.0
eq) and triethylamine (0.391 mL, 3.00 mmol,  3.0 eq)
in THE (10 mL) and the reaction mixture was heated at
55 C for 14k The  reaction mixture was cooled to room
temperature and quenched with 1N HCI. The  solution
was extracted with CHZCh (3 x 70 mL), the combined
organic extracts 5 washed with 1N NaOH (100 mL), dried
(Na2SO4), filtered and concentrated in vacuo.  The
residue was purified by silica gel flash
chromatography (Merck, 40-63 M, 230- 



240 mesh, eluting 4:1 hexane/ ethyl acetate) to afford
the title compound (0.270 g,  85%). 1H NMR (DMSO-c4) S
8.35-8.36 (in, 111), 7.55-7.57 (m, 111), 7.45-7.46 (m,
111), 7.21-7.24 (in, 1H), 6.96-6.97 (m, 211), 1.40 (s,
9H); MS(ESI') m/z 339 (M+ H)+; 10 HRMS (ESI') calcd.:
339.0912, found: 339.0915.  F~NHBoc  O ~ oYo  B)
tent-Butyl-4-(2-(benzylamino)pyridin-4-yloxy)-3-fluoro
phenylcarbamate  [001451 tent-Butyl
4-(2-chloropyridin-4-yloxy)-3-fluorophenylcarbamate
(0.100 g,  15 0.295 mmol, 1.0 eq) was added to a
degassed solution of dppPdC12 (Matrix Scientific,
0.011 g, 0.0148 mmol, 0.05 eq), dppf (0.012 g, 0.022
mmol, 0.075 eq), and  NaOt-Bu (0.040 g, 0.414 mmol,
1.4 eq) in toluene at room temperature. Benzylamine
(0.045 nL, 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 mixturewas
cooled to mom 20 temperature, quenched with 1N HCl and
the solution extracted with CHCl3 (3 x 50  nL). The
combined organic extracts were washed with 1 N NaOH
(70 nL), dried  (Na2SO4), filtered and concentrated in
vacuo. The residue was purified by silica gel  flash
chromatography (Merck, 40-63 M, 230-240 mesh, eluting
2:1 hexane / ethyl  acetate) to afford the title
compound (0.020 g,17%). 1H NMR (CDC13) S 7.80-7.90 25
(m, 111), 7.35-7.45 (m, 111), 7.19-7.24 (m,
310,6.91-6.93 (m, 211), 6.59 (br m, 111'),  6.10-620
(m, 1H), 5.75 (brm, 111), 5.30-5.40 (m, 1H), 4.34 (s,
2H), 1.46 (s, 911);  MS(ES1+) m/z410 (M+H)+; HRMS
(ESI) calcd.: 410.1880, found: 410.1884. - 72  F~NHZ
O ~ \ ti N C)
4-(4-Amino-2-fluorophenoxy)-N-benzylpyridin-2-amine,
hydrochloride  salt 5 [00146] Anhydrous HC1 in dioxane
(4N, 2.00 mL, 8.00 mmol, 165 cc) was added  



to ten-butyl 4-(2-(ben zylamino)py
idin-4-yloxy)-3=fluorophenylcarbamate (0.020 g,
0.0489 mmol, 1.0 eq) and the reaction mixture was
stirred at room temperature for 12  K The reaction
mixture was concentrated in vacuo to afford the title
compound  (0.017g, 100%) a solid that was used without
further purification. MS(ESI') m/z 310 10 (M+ H); HRMS
(ESI') calcd.: 310.1356, found: 310.1364. D)
NI-(4-(2-(Benzylamino)pyridin-4-yloxy)-3-fluorophenyl)
1V3-(4- fluorophenyl) malonamide [00147]
Diisopropylethylamine (0.014 mL, 0.081 mmol, 3.5 cc)
was added to a 15 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 cc) in CH2C12 (1.0
mL) at 0 C. The reaction mixture was warmed to  room
temperature and stirred for 16 h. The reaction mixture
was concentrated in 20 vacuo and the residue was
purified by reverse phase HPLC chromatography (YMC-
ODS-A, C-18, S10, 30x500 mm, eluting 20-90% aqueous
McOH with 0.1%TFA, 30  min. gradient). The appropriate
fractions were concentrated in vacuo, neutralized
with sat aqueous NaHCO3 solution and the mixture
extracted with CHCl3 (3 x 10  mL). The combined
organic extracts were dried (Na2SO4), filtered and
concentrated 25 in vacuo to afford the title compound
(0.0025 g, 45%) as a solid. MS(ESI+) m/z 489  (M+H)+;
HRMS(ESI4) calcd.: 489.1738, found: 489.1743. - 73
Example 23  H N O ~ I N` O I~ F  (5
1-(3-Fluoro-4-(pyridin-4-yloxy)phenyl)-3-(2-(4fluoroph
enyl)acetyl)urea  F~NHa  O ~ i  



5 N A) 3-Fluoro-4-(pyridin-4-yloxy)benzenamine [00148]
Potassium hydride (30%, 0.520 g, 3.90 mmol, 3.0 eq)
was added to a  solution of 2-fluoro-4-aminophenol
(Compound A of Example 20, 0.254 & 2.00  mmol, 1.5 eq)
in DMF (5.0 mL) at room temperature and the reaction
mixture was 10 stirred for 15 minutes.
4-Chloro-pyridine (Aldrich, 0.200 g, 1.30 mmol, 1.0
eq) was  added and the reaction mixture was heated to
150 C for 2 h. The reaction mixture  was cooled to
room temperature, quenched with iN NaOH and the
solution extracted  with ethyl acetate (3 x 50 mL).
The combined organic extracts were washed with 1N
aqueous NaOH (2 x 30 mL) followed by 10% aqueous
L1C1(3 x 50 mL). The 15 combined organic extracts were
dried (Na2SO4), filtered and concentrated in vacuo to
afford the title compound as a solid. 1H NMR (DMSO-dg)
88.44-8.46 (m, 2H), 6.89- 7.03 (m, 111), 6.87-6.88 (m,
211), 6.44-6.56 (m, 211), 5.51 (s, 211); MS(ESI4) m/z
205  (M+ H)`; HRMS(ESI) calcd.: 205.0777, found:
205.0775. 20 B)
1-(3-F1uoro-4-(pyridin-4-yloxy)phenyl)-3-(2-(4-fluorop
henyl)acetyl)urea  [001491 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
shielded from light. The reaction mixture was heated
to  reflux for 60 minutes and then cooled to room
temperature. The reaction mixture was -74 filtered
(Acrodisc, PIPE 0.2M) and the resultant
2-(4-fluorophenyl)acetyl isocyanate  solution (0.36 M,
0.75 mL, 0.27 nnnol, 1.1 eq) was added to a solution
of 3-fluoro-4- (pyridin-4-yloxy)bonzenamine (0.050g,
0.245 mmol, 1.0 eq) in CH2CI2 (2.0 mL) at  room
temperature. The reaction mixture was stirred at room
temperature for 1 h, 5 quenched with saturated aqueous
NaC1 solution and the mixture was extracted with
CH2C12 (3 x 30 nL). The combined organic extracts were
dried (Na2SO4), filtered  and concentrated in vacuo.
The residue was purified by silica gel flash
chromatography (Merck, 40-63 M, 230-240 mesh, eluting
0-5% McOH in CHC13) to  afford the title compound
(0.043 g, 46%) as a solid. uH NMR (DMSO-d6) S 11.06
(s, 



10 1H),10.60 (s, 1H), 8.47 (s, 211), 7.77-7.80 (m,
110, 6.92-7.48 (m, 811), 3.75 (s, 211);  MS(ESI') m/z
384 (M+ H)+; HRMS(ESI') calcd.: 384.1160, found:
384.1147.  Example 24 H N O\ I N` 0 I/ F  HyN N 15
1-(4-(2-Aminopyridin-4-yloxy)-3-fluorophenyl)-3-(2-(4-
fluorophenyl)acetyl)urea  xr2  O onx A)
4-(4-Amino-2-fluorophenoxy}N-benzylpyridin-2-amine
[00150] Benzylamine (9.1 mL, 83.8 mmol, 20 eq) was
added to 4-(2-chloropyridin- 20
4-yloxy)-3-fluorobenzenamine (Compound B of Example
20, 1.0g. 4.19 mmol, 1.0  eq), copper powder (0266g,
4.19 mmol, 1.0 eq) and K2CO3 (0.578 g, 4.19 nmiol, 1.0
eq) in a sealed tube and the reaction mixture was
heated to 160 C for 12k The  reaction mixture was
cooled to room temperature and quenched with saturated
- 75  aqueous NaC1 solution. The solution was
extracted with ethyl acetate (3 x 100 mL),  the
combined organic extracts dried (Na2SO4), filtered and
concentrated in vacuo.  The residue was purified by
preparative reverse phase HPLC (YMC C-18 ODS-A S10  50
x 500 mm, eluting 10-90% aqueous McOH with 0.1% TFA,
30 minute gradient) 5 and the appropriate fractions
were concentrated in vacuo. The concentrate was
neutralized with saturated aqueous NaHCO3 solution and
extracted with CH2C12 (3 x  100 mL). The combined
organic extracts were dried (Na2SO4), filtered and
concentrated in vacuo to afford the title compound
(0.675 g, 52%) as a solid. iH  NMR (CD3OD) S 7.78-7.80
(m, 1H), 7.28-7.30 (m, 511), 6.80-6.90 (m, 1H),
6.52-6.55 10 (m, 2H), 6.18-6.20 (in, 111), 5.87-5.88
(m, 111), 4.40 (s, 2H); MS(ES14) m/z 310 (M+  Hy;
HRMS(ESP) calcd.: 310.1356, found: 310.1360. F~NHy  



O ~ HZN" N" B)
4-(4-Amino-2-tluorophenoxy)pyridin-2-amine 15 [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% HCO2H-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(r)
and the filtrate concentrated in vacuo. The residue
was purified by 20 reverse phase preparative HPLC (YMC
ODS-A S 1030 x 500 mm., 10-90% aqueous  McOH with 0.1%
TFA, 30 minute gradient) and the appropriate fractions
were  concentrated in vacuo. The concentrate was
neutralized with saturated aqueous  NaHCO3 solution
and the mixture was extracted with CHC13 (3 x 35 nL).
The  combined organic extracts were dried (Na2SO4),
filtered and concentrated in vacuo to 25 afford the
title compound (0.045 g, 26%) as a solid. 'H NMR
(CD3OD) S 7.62-7.63  (m,111), 6.77-6.82 (m, 1H),
6.38-6.47 (m, 211), 6.09-6.11 (m, 1H), 5.83-5.84 (m,
111);  MS(ESI) m/z 220 (M+ H)+; HRMS(ESI') calod.:
220.0886, found: 220.0877. -76 C)
1{4-(2-Aminopyddin.4.ylo 3-fluorophenyl}3-(2-(4-
flnorophenyl)acetyl)urea [00152]
2-(4-Fluorophenyl)acetyl isocyanate (Compound D of
Example 11, 0.362  M, 0.351 mL, 0.127 mmol, 1.3 eq)
was added to a solution of 4-(4-amino-2 5
fluorophenoxy)pyridin-2-amine (0.022 g, 0.100 mmol,
1.0 eq) in CH2C12 (2.0 mL) at  room temperature. The
reaction mixture was stirred for 13 h at room
temperature and  then concentrated in vacuo. The
residue was purified by silica gel flash
chromatography (Merck gel 40-63M, 230-240 mesh, 1:1
ethyl acetate/hexane) to  afford the title compound
(0.025 g, 64%) as a solid. IH NMR (CD3OD) 87.62-7.67
10 (m, 2H), 7.23-7.29 (m, 2H), 7.07-7.12 (m, 2H),
6.95-6.99 (m, 2H), 6.12-6.14 (m, 111),  5.86-5.87 (m,
1H), 3.61 (s, 211); MS(E814) m/z 399 (M+ Ht;
HRMS(ESI') calcd.:  399.1269, found: 399.1269. 



[00153] Alternatively, Example 24 was prepared in the
following manner.  ci  15 H2NOC N A')
4-Chloropicolinamide [00154] A heterogeneous mixture
of4-chloropicoiinic acid (TCI America, 5.4 g,  34.2
mmol, 1.0 eq) and thionyl chloride (30 mL) were heated
at 80C for 2h The  reaction mixture was cooled to room
temperature and concentrated in vacuo. The 20 residue
was treated with an ammonia in McOH 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 It 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. 1H NMR 25 (DMSO-c%)
88.61-8.63 (m, 1H), 8.21(m,111), 8.03-8.04 (m, 1H),
7.76-7.83 (m, 2H);  MS(ES14) m/z 157 (M + H)+. -77 xr2
O \ i  HZNOC N 13')
4-(4-Amino-2-fluorophenoxy)picolinamide [00155] A
solution of 4-amino-2-fluorophenol (Compound A of
Example 20, 0.81  g, 6.4 mmol, 1.0 eq) in DMF (6.5 mL)
was treated with potassium tert-butoxide (0.79  5 g,
7.1 mmol, 1.1 eq) at room temperature and the reaction
mixture was stirred for lit 4-Chloropicolinamide (1.0
g, 6.4 mmoi, 1.0 eq) was added and the reaction
mixture  was heated to 110C for 8 h. The reaction was
cooled to room temperature and the  reaction mixture
quenched with water. The resulting heterogeneous
solution was  filtered and the solid material was
washed with water. The solid was triturated with a 10
small amount of McOH followed by Et20. The solid was
filtered and dried in vacuo  to afford the product
(1.3 g, 82%) as a solid. IH NMR (DMSO-d6) S 8.49-8.50
(m,  



1H), 8.12 (br s, 1H), 7.71 (br s, 111), 7.35-7.36 (m,
1H), 7.14-7.16 (m, 1H), 7.01-7.06  (m, iH), 6.44-6.47
(m, 211), 5.53 (s, 211); MS(ESI`) m/z 248 (M + H)+ H H
F N~N O\ I O O I/ F  i 15 H2NOC N C')
1-(4-(2-Carbamoylpyridin.4-yloxy)-3-fluorophenyl)-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 20
amino-2-fluorophenoxy)picolinamide (1.86 g, 7.53 mmol,
1.0 eq) in 10/3 DCM/DMF  (65 mL) at room temperature
and the reaction mixture was stirred for 17 h. The
reaction mixture was concentrated in vacuo and the
residue redissolved in CHC13.  The organic layer was
washed with saturated aqueous NaC1, the organic
fraction  separated, dried (Na2SO4), filtered and
concentrated in vacuo. The residue was - 78  purified
by silica gel chromatography (eluting 1/3
hexane/EtOAc, then to elute  product 5% McOH in
CHCI3), and the appropriate fractions concentrated in
vacuo to  afford the product (2.2 g, 69%) as a solid
iH NMR (DMSO-d6) S 11.07 (s, 1H),  10.62 (s, 1H), 8.54
(d, 111, J= 5.60 Hz), 8.16-8.19 (m, 110,7.76-7.84 (m,
2H), 7.35 5 7.49 (m, SH), 7.16-7.23 (m, 3H), 3.76 (s,
210; MS(ESI') m/z 427 (M + H)+ HRMS  (ESt) calcd.:
427.1218, found: 427.1214. D')
l-(4-(2-Aminopyridin-4-ylozy)..3-fluorophenyn-3-(2-(4-
fluorophenyl)aeety!)urea, hydrochloride salt 10
[00157] Bis-(trifluoroacetoxy)-iodobenzene (Aldrich,
3.09 g, 7.20 mmol, 1.4 eq)  was added to a solution of
1-(4-(2-carbamoylpyridin4-yloxy)-3-fluomphe i1)-3-(2-
(4-fluorophenyl)acetyl)urea (2.19g, 5.14 mmol, 1.0
eq), water (0.241 nL, 13.4 mmol,  2.6 eq) and pyridine
(1.62 nL, 20 mmol, 3.9 eq) in DMF (20 mL) at room 



temperature and the reaction mixture was stirred for 5
h. The reaction mixture was  15 quenched with 1 N HCl
and the aqueous solution extracted with Et20,
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
LiCI, dried (Na2SO4), filtered and concentrated in
vacuo. The residue was purified by silica gel
chromatography (eluting with 0-5% McOH in CHC13) and
the appropriate fractions  20 were concentrated in
vacuo. The residue was dissolved in THE (50 nL) cooled
to 0 C and heated with anhydrous HC1(4N, 10 nL, 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 Et20 and  dried in
vacuo to afford the title compound (1.38g. 63%) as a
solid. iH NMR 25 (DMSO-d6) S 11.09 (s, 1H), 10.65 (s,
111), 7.97-8.00 (m, 111), 7.83-7.90 (m, 3H), 7.35-7.48
(m,  410, 7.15-7.21 (m, 210, 6.70-6.72 (m, 111),
6.16-6.17 (m, 1H), 3.77 (s, 2H);  MS(ESI1) m/z 399 (M+
H)+. HRMS (ESI') caled.: 399.1269; found: 399.1258.
Elem analysis for C20Hi6N403F2 1.0 HC1..0.22 H2O 30
Calcd.: C; 54.75,11; 4.01, N;12.77, Cl; 8.08. Found:
C; 54.75, H; 4.35, N; 4.35, Cl;  8.06. - 79  Example
25 HH F / F / I N ~ I CH9  O" v O H2N N
N-(4-(2-Aminopyridin-4-yloxy)-3-fluorophenyl)-2-fluoro
-5-methylbenzamide  5 [00158] Diisopropylethylamine
(0.035 mL, 0.200 mmol, 2.0 eq) was added to a solution
of 4-(4-amino-2-fluorophenoxy)pyridin-2-amine
(Compound B of Example  24, 0.022 g, 0:100 mmol,1.0
eq), 2-fluoro-5-methyl benzoic acid (Aldrich, 0.015 g,
0.100 mmol, 1.0 eq), EDCI (0.021 g, 0.11 mmol, 1.1 eq)
and HOBT (0.014 g, 0.100  



mmol, 1.0 eq) in DMF (0.700 mL) at room temperature.
The reaction mixture was 10 stored at room temperature
for 8 h, quenched with saturated aqueous NaHCO3
solution and extracted with CHC13 (3 x 10 mL). The
combined organic extracts were  dried (Na2SO4),
filtered and concentrated in vacuo. The residue was
purified by  reverse phase preparative HPLC (YMC ODS-A
810 30 x 500 mm, 30-90% aqueous  McOH with 0.1% TFA,
30 minute gradient) and the appropriate fractions were
15 concentrated in vacuo. The concentrate was
neutralized with saturated aqueous  NaHCO3 solution
and the mixture extracted with CHC13 (3 x 30 mL). The
combined  organics were dried (Na2SO4), filtered and
concentrated in vacuo to afford the title  compound
(0.014 g, 40%) as a solid. 1H NMR (CD3OD) 87.67-7.80
(in, 211), 7.36- 7.45 (m, 3H), 7.03-7.14 (m, 2H),
6.14-6.16 (m, IH), 5.89-5.90 (m, 111), 2.29 (s, 311);
20 MS(ESr) m/z 356 (M+ H)+; HRMS(ESI') calcd.:
356.1211, found: 356.1203.  - 80  Example 26 F N~N  O\
I O O I/ F  Ii2N N
1Vr-(4-(2-Aminopyridin-4-glory}3-flnorophenyl}1Vj-(4-f
luorophenylmalonamide  [001591 Diisopropylethylamine
(0.105 mL, 0.604 mmol, 3.3 eq) was added to a 5
solution of 4-(4-amino-2-fluorophenoxy)pyridin-2-amine
(Compound B of Example  24, 0.040g. 0.183 mmol, 1.0
eq), 3-(4-fluoropheny1amino)-3-oxopropanoic acid
(Compound B of Example 1, 0.054 g, 0.274 mmol,1.5 ea),
and PyBroP (0.139 g,  0.298 mmol, 1.6 en) in CH2C12
(2.0 mL) at 0 C. The reaction mixture was warmed to
room temperature and stirred for 18 h. The reaction
mixture was quenched with 10 saturated aqueous NaHCO3
and the solution extracted with CHCI3 (3 x 10 mL). The
combined organic extracts were dried (Na2804),
filtered and concentrated in vacuo.  The residue was
purified by silica gel flash chromatography (Merck
40-63M, 230- 240 mesh, eluting 0-6% McOH in CHC13 to
afford the title compound (0.056 g, 77%)  as a solid.
1H NMR (CD3OD) 8 7.67-7.68 (m, 2H), 7.48-7.52 (m, 2H),
7.13-7.25 (m, 



15 1H), 7.10-7.12 (m, 1H), 6.94-6.99 (m, 2H),
6.16-6.17 (m, 1H), 5.88-5.89 (m, 111),  3.30 (s, 2H);
MS(ESI) m/z 399 (M- H'); HRMS(ESI4) calcd.: 399.1269,
found:  399.1261. Example 27  H H O\ I Id,, ~N I/ 20
HZN O F  i  N
1-(4-(2-Aminopyridin-4-yloxy)-3-fluorophenyl}3-(2-(4
fluorophenyl)acetyl)thiourea  1001601
4-Fluorophenylacetylchloride (Aldrich, 0.017 mL, 0.126
mmol, 2.5 en)  was added to a solution of sodium
thiocyanate (0.014 g, 0.176 mmol, 3.5 eq) in ethyl -81
acetate (1.0 mL) at room temperature and the reaction
mixture was stirred for 1.5 h to  afford a
2-(4-fluorophenyl)ethanoyl isothiocyanate solution
(0.126 M). 4-(4-Amino- 2-fluorophenoxy)pyridin-2-amine
(Compound B of Example 24, 0.011 g, 0.050  mmol, 1.0
eq) was dissolved in CH2C12 (1.0 mL) and
2-(4-fluorophenyl)ethanoyl 5 isothiocyanate (0.126 M,
0.50 mL, 0.063 mmol, 1.3 eq) was added and the
reaction  mixture was stirred at room temperature for
20 h. The reaction mixture was  concentrated in vacuo
and the resulting residue was purified by silica gel
flash  chromatography (Merck, 40-63 M, 230-240 mesh,
eluting 0-6% McOH in CHCi3) to afford the title
compound (0.008 g, 38%) as a solid. 'H NMR (CD3OD)
87.85-7.95  10 (m, 111), 7.67-7.69 (m, 111), 7.13-728
(m, 411), 6.95-7.00 (m, 2H), 6.05-6.15 (un, 1H),
5.90-5.91 (m, 111), 3.65 (s, 211); MS(ESI') m/z 415
(M+ H)+; HRMS(ESI) calculated: 415.1040, found:
415.1041.  Example 28  H  N 



O I i O O I F  F  N I N ~ 15 H
1-(3-Fluoro-4-(2-(4-fluorophenylamino)pyridin-4-yloxy)
phenyi)-3-(2-(4- fluorophenyl)acetyl)urea H  O I / O F
N' O'  20 A)
N-(3-Fluoro-4-(2-(4-fluorophenylamino)pyridin-4-yloxy-
1- oxide)pheuyl)acetamide [00161] Amixture
N-(4-(2-chloropyridin-4-yloxy-l-oxide)-3-
fluorophenyl)acetamide (Compound B of Example 18, 62
mg, 0.21 mmol), 4- -82 fluoroaniline (47 mg, 0.42
mmol), and 2-methoxyethyl ether (91 mL) was heated at
140 C for 15 min. The mixture was cooled to RT,
diluted with EtOAc (20 mL),  washed with saturated
NaHCO3 solution and brine (several times), dried
(MgSO4),  and concentrated in vacua to give a 4:1
mixture of the title compound and the parent 5
pyridine as a light brown oil (45 mg, 58%). The
product was used in the subsequent  step without any
further purification. MS(ESI1) m/z 372.1 (M + H)+.
FIN` /  O i O  F N I N ~  H  B) N (3
Ftuoro-4-(2-(4-fluorophenylamino)pyridin
4-ylory)phenyl)acetamide 10 [00162] A mixture
ofN-(3-fluoro-4-(2-(4-fluorophenylamino)pyridin4-yloxy
-l- 



oxide)phenyl)acetamide (45 mg), triphenylphosphine
polymer supported (-3 mmol/g)  on polystyrene (200 mg,
Fluka) and DMF (3 nL) was heated at 135 C for 48 h.
The  resin was filtered off, washed with DMF and
EtOAc. The filtrate and washings were  combined and
concentrated in vacuo. The crude product was purified
by flash 15 chromatography using 30-80 % EtOAc in
hexanes as the eluent to give the title  compound (22
mg, 51%) as a pink solid. 'H NMR (DMSO-d6) S 10.24 (s,
111), 8.99  (s, 1H), 8.03 (d, 1H, J= 6.3 Hz), 7.80
(dd, 111, J=13.0, 2.1 Hz), 7.63-7.60 (m, 211),
7.36-7.29 (m, 211), 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, 311); MS(ESt) m/z 356.7 (M+ H)t 20 F I NK  O ~ F
N I N ~ H  - 83  C)
4-(4-Amino-2-fluorophenory)-N-(4-fluorophenyl)pyridin-
2-amine  [00163] A mixture of
N-(3-fluoro-4-(2-(4fluorophenylamino)pyridin-4-
yloxy)phenyi)acetamide (18 mg, 0.051 mmol), 6 M HCl
(0.1 mL, 0.60 mmol) and  McOH (1.5 ml) was heated at
reflux for 2 h. The mixture was concentrated in vacuo
5 and the residue made basic with saturated aq. NaHCO3
solution then extracted with  EtOAc. The extract was
dried (MgSO4) and concentrated in vacuo to give the
title  compound (14 mg, 88%) as a red gum. 'H NMR
(DMSO-c4) 6 897 (s, 1H), 7.98 (d,  1H, J= 5.8 biz),
7.64 -7.60 (m, 2H), 7.05 (dd, 2H, J= 9.1, 8.8 Hz),
6.97 (dd, 1H, J=  9.4, 8.8 Hz), 6.51(dd, 1H, J=13.3,
2.6 Hz), 6.40 (ddd, 2H, .1=9.0,6.2,2.1 Hz), 6.08  10
(d, 1H, J= 2.0 Hz), 5.44 (br s, 2H); MS(ES1+) m/z
314.17 (M + H)+. D)
1-(3-Fluoro-4-(2-(4-fluorophenylamino)pyridin-4-yloxy)
phenyl)-3-(2-(4- fluorophenyl)acetyl)urea [00164] A
solution
4-(4-amino-2-fluomphenoxy)-N-(4-fluorophenyl)pyridin-2



15 amine (11 mg, 0.035 nunol) in THE (1 mL) was cooled
in an icebath and treated with  a solution of
2-(4-fluorophenyl)acetyl isocyanate in toluene
(Compound D of Example  11,250 L, 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-c4) S 11.04 (s, 1H), 10.56 (s,
1H), 9.01 20 (s, iN), 8.03 (d, 1H, /=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, iN, .1=9.1, 8.5
Hz), 6.43 (dd, 1H, J=  6.2, 2.1 Hz), 6.10 (d, 111, J=
2.1 Hz), 3.74 (s, 2H); MS(ES1') m/z 493.2 (M + H)+.
-84 Example 29 / F \ N\^ /N \ \ I I /OO[ I / F  N N H
N1-{4{6{4{Benzylory)phenylamino)pyrimidin-4-ylory}3-fl
uorophenylrlV3-{4=  fluorophenyl)malonamide  5 H  / 0
\ N NJ  H A)
N-(4-(6-(4-(Benzylory)phenylawino)pyrimidin4 yloxy)-3-
flu orophenyl)acetamide [00165] A mixture
ofN-(4-(6-chloropyrimidin
4-yloxy)-3-fluorophenyl)aceta i de  10 (Compound B of
Example 13, 281 mg, 1.00 mmol), 4-benzyloxyaniline
(Aldrich, 398  mg, 2.00 mmol), and 2-methoxyethyl
ether (2 mL) was heated at 160 C for 45 min.  The
cooled mixture was treated with H2O (50 mL) and
extracted with EtOAc (100  mL). The EtOAc extract was
washed with brine (3 x 25 nL), dried (MgSO4) and  



concentrated in vacua to give the title compound (200
mg, 22%) as a purple solid. 1H 15 NMR (400 MHz,
DMSO-d6) S 10.19 (s, 1H), 9.43 (a, 110, 8.23 (s, 111),
7.72 (dd, 111,  J=12.5, 2.0 Hz), 7.447.42 (m, 4H),
7.38 (dd, 21!, J= 8.0, 6.9 Hz), 7.33-7.23 (m,  311),
6.98 (d, 2H, J= 9.0 Hz), 6.07 (s, 110, 5.07 (s, 211),
2.05 (s, 31!); MS(ESt) m/z  445.13 (M + H)t / F \ ~2
\ ( I / O \ I ~ J  20 H N  -85 B)
6{4-Amino-2-fluorophenory}N-(44beuzylozy)phenyl)pyrimi
din-4-amine  [00166] A mixture of
N-(4-(6-(4-(benzyloxy)phenylamino)pyrimidin-4-yloxy)-3
- fluorophenyl)acetamide (150 mg, 0.34 mmol), 6 M
HC1(0.5 mL) and McOH (3 mL.)  was heated at reflux for
2 It The mixture was concentrated to remove the McOH
and 5 the residue treated with saturated NaHCO3
solution and extracted with EtOAc. The  organic phase
was dried (MgSO4) and concentrated in vacua to give
the title  compound (123 mg, 90%) as a pink solid. 'H
NMR (DMSO-d6): 89.37 (s, 111), 8.24  (s, 1H),
7.46-7.31 (in, 711), 6.99-6.92 (m, 311), 6.48 (dd, 1H,
J=12.5, 2.7 Hz), 6.39  (M,111, J= 8.6, 2.7 Hz), 5.97
(s, 111), 5.39 (br s, 2H), 5.08 (s, 211); MS(ESL) m/z
10 403.09 (IA + H)*. C)
Nr-(4-(6-(4-(Benzyloay)phenylamino)pyrimidin-4yloxy)-3
-fluorophenyl)- N'-(4-fluorophenyl)malonamide [00167]
The title compound was prepared from a mixture
6-(4-amino-2 15
fluorophenoxy)-N-(4-(benzyloxy)phenyl)pyrimidin4.amine
(45 mg, 0.11 mmol), 3-
(4-fluorophenylamino)-3-oxopropanoic acid (Compound B
of Example 1, 24 mg, 0.12  mmol), TBTU (48 mg, 0.15
mmol), DIPEA (0.26 mL, 0.15 mmol), and DMF (1 mL)
using a similar procedure described for the
preparation of Compound C of Example 1.  The crude
product was triturated with isopropyl ether to give
the title compound (56 20 mg, 88%) as a pink solid. 'H
NMR (DMSO-d6) S 10.47 (s, 111), 10.27 (s, 111), 9.45 



(s, 111), 8.25 (s,111), 7.77 (dd, 111, J=12.7, 2.0
Hz), 7.65-7.62 (m, 211), 7.46 (d, 411, J  = 7.3 Hz),
7.40 (dd, 2H, J= 7.6, 7.3 Hz), 7.37-7.29 (m, 311),
7.17 (dd, 2H, J= 9.0, 83 Hz), 7.00 (d, 2H, J= 9.0 Hz)
6.09 (s, 111), 5.09 (s, 211) 3.49 (s, 2H); MS(ESL')
m/z 582.3 (M+Ii)+. 25 Example 30  -86 H H / F \ NuN \
\ i O3/ O O I/ F  0 J N N  H
1-(4-(6-(4-(Benzyloxy)phenylamino)pyrimidin-4-ylory}3-
fluoropheny3-(2-(4- fluorophenyl)acetyl)urea  [00168]
The title compound was prepared from
6-(4-amino-2-fluorophenoxy)-N 5
(4-(benzyloxy)phenyl)pyrimidin-4-amine (Compound B of
Example 29, 45 mg, 0.11  mmol) and a solution of
2-(4-fluorophenyl)acetyl isocyanate in toluene
(Compound D  of Example 11, 0.13 mmol) in THE using a
similar procedure described for the  preparation of
Compound E of Example 11. The crude product was
triturated with  isopropyl ether to give the title
compound (58 mg, 90%) as a pink solid. 1H NMR 10
(DMSO-d6) S 11.02 (s,1H), 10.54 (s, 1H), 9.46 (s, 1H),
8.24 (s, IN), 7.70 (dd, 11!, J=  12.7, 2.4 Hz),
7.46-7.26 (m, 9H), 7.18 (dd, 2H, J= 9.6, 8.3 Hz), 7.00
(d, 2H, J= 9.6  Hz), 6.11 (s, IN), 5.09 (s, 2H), 3.75
(s, 2H); MS(ESI') m/z 582.3 (M + Hf. Example 31 \  F \
NyN I / O O / F  \ N / I F 



N \  15 H
1-(3-Fluoro-4-(2-(4-fluorophenylamino)pyrimidin-4-ylox
y)phenyl)-3-(2-(4 flu orophenyl)acetyl)urea  F \ N /
101  ~N N CI  -87 A)
N-(4{2-Chtoropyrimidin-4-ylory)-3-flaorophenyl)acetami
de  [00169] A mixture of 2,4-dichloropyrimidine
(Aldrich, 1.5 & 10.0 mmol), N-(3-
fluoro-4-hydroxyphenyl)acetamide (0.85 g, 5.0 mmol),
KZC03 (0.76 g, 5.5 mmol),  and CH3CN (100 mL) was
heated at reflux for 2 h. The mixture was concentrated
and 5 the residue partitioned between EtOAc and
saturated NaHCO3 solution. The EtOAc  phase was washed
with sat NaHCO3 solution, brine, dried (MgS04) and
concentrated  in vacuo. The crude product was purified
by flash chromatography using a gradient  form 30%
EtOAc in hexanes to 100% EtOAc to give the title
compound (1.1 g,  78%) as a white solid. 'H NMR
(DMSO-d6) S 10.22 (s, 111), 8.63 (d, 1H, J= 5.6 Hz),
10 7.74 (dd,1H, J=12.6, 2.4 Hz), 7.34-7.26 (m, 311),
2.01 (s, 311).  \ I O (\N F  H B)
N-(3-Fluoro-4-(2-(44Iuorophenylamino)pyrimi4Jin-4-
yloxy)phenyl)acetamide  15 [00170] A mixture
ofN-(4-(2-chloropyrimidin4.yloxy)-3-fluorophenyl)aceta
mide (100 mg, 0.36 mmol), 4-fluoroaniline (Aldrich, 40
mg, 0.36 mmol), and 1,4-dioxane  (3 nL) was heated at
reflux for 2 h. The nrixture was concentrated in vacuo
and the  residue triturated with ether to give a gray
solid. The product was dissolved in  McOH, treated
with silica gel (150 mg) and the mixture concentrated
to dryness. The 



20 compound was concentrated down on silica gel and
applied to a silica gel column and  eluted first with
EtOAc then with 100:1 McOH / NH4OH in CH2CIZ to give
the title  compound (40 mg, 31%) as a white solid. 'H
NMR (DMSO-d6) 810.19 (s, 1H), 9.61  (s, 111), 833 (d,
1H, J= 5.6 Hz), 7.71(d, 111, J=12.7 Hz), 7.40 (s, 2H),
7.30-7.26 (m,  211), 6.86 (dd, 211, J= 8.3, 8.3 Hz),
6.50 (d, 1H, J= 5.4 Hz), 2.05 (s, 311); MS(ESr)  25
m/z 357.13 (M + H)+. -88 Fin ~NHZ  O ~ (N nF  N N C)
4-(4-Amino-2-fluorophenory)-NF-(4-fluorophenyl)pyrimid
in-2-amine  [00171] A mixture of
N-(3-fluoro-4-(2..(4-fluorophenylamino)pyrimidin-4-
yloxy)phenyl)acetamide (32 mg, 0.09 mmol), 6 M HCI
(0.2 mL) and McOH (2 mL) 5 was heated at reflux for 2
It The mixture was cooled, diluted with EtOAc (20 mL),
washed with saturated NaHCO3 solution and brine, dried
(MgSO4), and concentrated  in vacua. Flash
chromatography on Si02 using 30-40 % EtOAc in hexanes
containing  1 % Et3N gave the title compound (15 mg,
46%) as a white solid. 1H NMR (DM80- d6) S 9.55 (s,
IH), 8.25 (d, IH, J= 5.5 Hz), 7.43 (br s, 211),
6.92-6.85 (m, 311), 6.45 10 (dd, 111, J=13.5, 2.1 Hz),
6.38-6.35 (m, 211), 5.35 (br s, 2H). MS(ESr') m/z
315.17  (M + H)+. D)
1-(3-Fluoro-4{2-(4-fluorophenylamino)pyrimidin-4-ylory
)phenyl)-3-(2-(4- fluorophenyl)acetyl)urea 15 [00172]
A solution of
4-(4-amino-2-fluorophenoxy)-N-(4-fluorophenyl)pyrimidi
n- 2-amine (10 mg, 0.032 mmol) in THE (1 mL) was
cooled in an ice bath and treated  with a solution of
2-(4-fluorophenyl)acetyl isocyanate in toluene
(Compound D of  Example of 11,228 L, 0.064 mmol) and
stirred at RT for 2 It The reaction mixture  was
concentrated in vacuo and the residue triturated with
isopropyl ether to give the 20 title compound (15 mg,
93%) as a white solid. 'H NMR (DMSO-d6) 6 11.06 (s,
111),  



10.56 (s, IH), 9.68 (s, 110, 839 (d, 111, J= 5.7 Hz),
7.76 (dd, IH, J=13.5, 2.1 Hz),  7.43 (br s,211),
7.46-735 (m, 611), 7.18 (dd, 2H, J= 8.8, 8.8 Hz), 6.57
(d, 1H, J= 5.4  Hz), 3.76 (s, 210; MS(ESt) m/z 492.0
(M + 11)+. - 89  F.zample 32 H H  H N~N  I N\ N 1~ S~N
~ I S O I/ F  N H 1-(2(4-Fluorophenynacetyl
-3-(44(24yridin-2-ylamino)tluazol-5-
yi)methylamino)phenyl)tluourea  5 NH2  N N S I ~ Y~N N
H A)
M-((2-(Pyridin-2-ylamino)thiazoi-5-yl)methyl)benzene-l
,4-diaminc  [00173] A solution of
2-(pyridine-2-ylamino)-thiazole-5-carbaldehyde (0.10g.
0.49  mmol, W02004/001059), benzene-1,4-diamine (0.105
g, 0.97 mmol) and 10 triethylsilane (0.19 mL, 1.2
mmol) in CH2C12-TFA (3:1,4 mL) was stirred at ambient
temperature for 4 It The reaction mixture was
concentrated in vacua and the residue  partitioned
between CH2C12 and saturated aqueous NaHCO3 solution.
The organic  phase was washed with saturated aqueous
NaHCO3 solution, brine, dried (MgSO4)  and
concentrated in vacua. The crude product which
contained the title compound 15 along with the
starting aldehyde and benzene- l,4-diamine was canied
on directly into  the next step. B)
1-(2-(4-Fluoropheuyl)acetyl}3{4-((2-(pyridin-2-ylamino
)thiazol-5- yl)methylamino)phenyl)tbiourea  20 [00174]
4-Fluorophenylacetyl chloride (7.4 L, 0.053 mmol) was
added to a 



suspension ofNaSCN (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 CH2C12
(0.5 ml) and the resulting  mixture was stirred at
ambient temperature for 2 h. The reaction mixture was
25 concentrated in vacua and the residue was purified
by flash chromatography on Si02  using a 2-5%
McOH-CHC13 gradient elution to give the title compound
(2 mg) as an  orange film. MS(ESI') m/z 493.2 (M + Hf.
- 90  Example 33  x?YrcLF  H3C I L i  N
1{4-(3-Ethylpyridiu-4-yloxy)-3-fluorophenyl)-3-(2-(4-f
luorophenyl)acetyl)urea,  5 hydrochloride salt F~ NO2
O I ~ N  A) 4-(2-Fluoro-4-nitrophenoxy)-3-iodopyridine
(00175] A mixture of 4-chloro-3-iodopyridine (1.50 g,
6.30 mmol, prepared 10 according to Tabanella, S. et
aL Org. Biomol. Chem 2003, 1, 4254-4261.), 2-fluoro-
nitrophenol (Lancaster, 2.0 g, 12.7 mmol), DIPEA (5
mL), and NMP (10 mL) was  heated at 150 C. After 12 h,
more 2-fluoro-nitrophenol (0.50g, 3.18 mmol) was
added to the reaction mixture and heating was
continued for 4 It Most of the volatile  components
were removed under vacuum at 75 C, the residue treated
with saturated 15 aq. NaHCO3 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% CH2CI2 / hexanes then 2% McOH / CH2CI2
gave the title compound (1.0g,  



43%) as a yellow solid. 'H NMR (DMSO-d6) S 8.96 (s,
1H), 8.47 (d, 2H, J= 5.5 Hz), 20 8.44 (dd, 1H, J= 2.7,
9.2 Hz), 7.49 (dd, 1H, .1=8.8, 8.2 Hz), 7.07 (d, 1H,
J= 5.5 Hz);  MS(ESt): m/z 361.05 (M+H)*. -91 F~ NOZ  O
I / N  B) 4-(2-Fluoro-4-nitrophenoay)..3-vinylpyridme
[00176] A solution of
4-(2-fluoro-4-nitrophenoxy)-3-iodopyridine (200 mg,
0.56  mmol), tributylvinyltin (212 mg, 0.67 mmol) in
DMF (1 mL) was treated with CsF  5 (169 mg, 1.12 mmol)
followed by (Ph3P)4Pd (36 mg, 0.031 mmol) and Cul (10
mg, 0.056 mmol) and the mixture was heated at 45 C for
I h. The mixture was cooled,  diluted with CH2C12 (15
mL) and H2O (10 mL), shaken vigorously and then
filtered  through Celite(r). The filter cake was
washed with 1:1 CH2CI2 / EtOAc and the  washings were
combined with the filtrate. The solution was washed
with brine, dried 10 (MgSO4) and concentrated in vacuo
to give a brown oil. The crude product was  purified
by flash chromatography on Si02 using 0-2 % McOH /
CH2CI2 to give a  semi-pure product. The product was
treated with 2 M HCI / Et20 (10 mL) and the
precipitated hydrochloride derivative collected by
filtration and washed with Et20 and  EtOAc to a yellow
solid (145 mg, 87%). 1H NMR (DMSO-c4) S 9.11 (s, l
ii), 8.64 (s, 15 1H), 8.51-8.48 (m, 1H), 8.24 (d, 111,
J= 7.7 Hz), 7.83-7.79 (m, 1H), 7.28 (d, 1H, J=  6.0
Hz), 7.02-6.95 (m, 110, 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 NaHCO3 (25 mL) and EtOAc  20
(20 mL) until homogeneous and the EtOAc phase
separated, washed with brine, dried (MgSO4) and
concentrated. The title compound (190 mg) was obtained
as a yellow  oil. F ~ NHZ  



N -92 C) 4
(3-Ethylpyridin-4-ylory)-3-fluorobenzenamine [00178] A
solution of
4-(2-fluoro-4-nitrophenoxy)-3-viny1pyridine (80 mg,
0.30  mmol) in 1:1 EtOAc / McOH (2 mL) was
hydrogenated over 10 % palladium-carbon  (30 mg) for 1
h using H2 from a latex balloon PtZO (10 mg) was added
to the mixture 5 and the reaction continued for 1 It
The mixture was filtered through Celite(r) and
concentrated in vacuo to give the title compound (50
mg, 63%) as a yellow oil. IH  NMR (DMSO-d6) S 8.33 (s,
111), 8.22 (d, 1H, J= 5.6 Hz), 6.96 (dd, 111, J= 8.7,
9.1  Hz), 6.50 (dd, 1H, J= 2.0, 13.7 Hz), 6.56 (d, 1H,
J= 5.6 Hz), 6.41 (dd, 1H, J= 2.5,  6.1 Hz), 2.69 (q,
2H, J= 7.6 Hz), 1.21(t, 311, J= 7.6 Hz). 10 D)
1-(4(3-Etbylpyridin 4-ylory)-3 fluoropbenyl)-3-(2{4-
fluorophenyl)acetyl)urea, hydrochloride salt [00179] A
solution of
4-(3-ethylpyridin-4-yloxy)-3-fluorobP*+zenine (23 mg,
0.10 mmol) in CH2C12 (1 mL) was treated with a
solution of 0.3 M solution of 2-(4- 15
fluorophenyl)acetyl isocyanate in toluene (Compound D
of Example 11, 0.33 mL, 0.11 mmol) and the mixture was
stirred at room temperature for 2.5 h The mixture  was
concentrated under vacuum and the residue triturated
with 1:1 isopropyl ether /  EtOAc to give a yellow
solid. The product was treated with absolute McOH (1
mL)  and 2 M HCl / Et20 (1 mL), stirred at room
temperature for 5 min and concentrated 20 under vacuum
to give the title compound (15 mg, 36%) as a pale
yellow solid. 'H  NMR (DMSO-c4) 611.04 (s, 1H), 10.57
(s, 1H), 8.41(s, 1H), 8.26 (d, 111, J= 5.6  Hz), 7.76
(dd, iH, J= 2.0, 12.7 Hz), 7.40 -.7.28 (m, 411),
7.19-7.14 (m, 311), 6.54 (d,  111, J= 5.6 Hz), 3.73
(s, 2H),172 (q, 2H, J= 7.6 Hz), 1.23 (t, 311, J= 7.6
Hz);  MS(EST7: m/z 412.20 (M+Hf. 25 - 93  Example 34  



XffrcLF  H3C I 5 HZN N 1- 4- -Amino-3
ethylpyridin-4-yloxy -3-fluorophenyl)-342-(4-
fluorophenyl)acetyl)urea, tritluoroacetic acid salt 5
a  O N N  H A) (4-Chloro-3-iodopyridin-2-yl)-carbamic
acid tent-butyl ester [001801 A solution of
(4-chloro-pyridin-2-yl)-carbamic acid tert-butyl ester
(CB  Research and Development Inc., 5.0 g, 22.0 mmol),
TMEDA (8 mL) in anhydrous  10 THE (100 mL) was placed
under a nitrogen atmosphere and cooled to -70 C and
treated dropwise with 2.5 M n-BuLi in hexanes (22.0
mL, 54.8 mmol) over a period of  30 min. The nuxture
was stirred at -70 C for 1 h then treated dropwise
with a  solution of I2 (14 g, 110 mmol) in anhydrous
THE (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 H2O (100 nL) and stirred for
30 min then extracted with  EtOAc. The extract was
washed with brine, dried (Mg804) and concentrated in
vacua. The product was purified by flash
chromatography on Si02 eluting with 0-5  % McOH /
CH2C12 to give the title compound (5.8 g, 78%) as
white solid. 1H NMR 20 (DM50-d6) 89.46 (s, 1H), 8.29
(d, 1H, J= 5.6 Hz), 7.46 (d, 1H, J= 5.0 Ha), 1.44 (s,
911); MS(ESI): mix 352.99 (M-H) i S  HZN xN -94 B)
4-Chloro-3-iodopyridin-2-amine 



[00181] A suspension of
(4-chloro-3-iodo-pyridin-2-yi)-carbamic acid tert
butyl  ester (5.6 g, 15.8 mmol) in 48% hydrobromic
acid was heated at 100 C for 10 min to  give a clear
solution. The mixture was cooled, treated with crushed
ice and made 5 basic with 6 M NaOH. The precipitated
product was collected by vacuum filtration,  washed
with H2O and sucked partially on the funnel to give a
white solid. The  product was dissolved in THE and the
solution dried over Mg8O4 and concentrated in  vacua
to give the title compound (3.7 g, 93%) as a white
solid. iH NMR (DM80-d6)  67.84 (d, 1H, J= 5.1 Hz),
6.73 (d, lH, J= 5.6 Hz), 6.51 (hr s, 211); MS(ESr'):
niz 10 254.97 (M+H)t F~NO2  O I / I /  H2N \N l C)
4-(2-Fluoro-4-nitrophenosy)-3-iodopyridin-2-amine
[00182] A mixture of 4-chloro-3-iodopyridin-2-amine
(3.6g, 14.2 mmol) and 2- 15 fluoro-4-nitrophenol
(Lancaster, 4.5 g, 28.4 mmol), D1PEA (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 breakup the gummy
solid and the pH of 20 the mixture was adjusted to 7.5
with saturated aq. NaHCO3 solution. The solid was
collected by vacuum filtration, washed with H2O,
sucked partially dry on the funnel.  The partially
dried solid was suspended in toluene (150 mL) and the
mixture  concentrated in vacua and the process
repeated 3 times to give a brown solid. The  product
was dissolved in McOH (150 mL), treated with 4 M HCl
/1,4-dioxane (8 mL) 25 and stirred at room temperature
for 5 min and then the mixture was concentrated in
vacua. The hydrochloride thus obtained was washed and
triturated with EtOAc and  partitioned between EtOAc
and saturated aq. NaHCO3 solution. The EtOAc phase
was separated washed with brine, and then dried
(Mg804). The EtOAc solution was  



- 95  treated with activated charcoal, stirred at room
temperature for 10 min and the  charcoal filtered off.
The solution was concentrate in vacuo to give the
title  compound (3.9g. 74%) as a yellow solid. 1H NMR
(DMSO-d6) 68.39 (dd, 1H, J=  2.5, 10.7 Hz), 8.12 (dd,
111, J=1.5, 9.2 Hz), 7.86 (d, 1H, J= 5.6 Hz), 732 (dd,
1H, J 5 = 8.6, 8.6 Hz), 6.40 (br s, 2H), 6.18 (d, 1H,
J= 5.6 Hz).  F~ NO2  O ( / H2N N '. . D)
4-(2-Fluoro-4-nitrophenoxy)-3-vinylpyridin-2-amine
[00183] The title compound was prepared from
4-(2-fluoro-4-nitrophenoxy)-3- 10 iodopyridin-2-amine
and tributylvinyltin via a Stile coupling reaction in
the same  manner as described in Step B of Example 33.
1H NMR (DMSO-c4) 68.35 (dd,1H J  = 10.7, 3.1 Hz), 8.09
(d, 1H, J= 9.2 Hz), 7.85 (d, 111, J= 5.6 Hz),
7.31-7.15 (m, 1H),  6.54 (dd, 1H, J=17.8, 11.7 Hz),
6.24 (br s, 211), 6.20 (d, 1H, J= 5.6 Hz), 5.71(d,
111,  J=17.8 Hz), 5.46 (d, 1H, J=11.7 Hz); MS(ESb: nv
276.17 (M + H)t 15 F~NOZ  O I / HN \N E) tert-Butyl
4-(2-fluoro-4-nitrophenoxy)-3-vinylpyridin-2-yicarbama
te  [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 tert-butyl
alcohol (1.5 mL) was treated with 20 Boc2O (140 mg,
0.64 mmol) and heated at 65 C for 5k The mixture was
cooled,  partitioned between EtOAc and saturated aq.
NaHCO3 solution. The EtOAc phase  was separated,
washed with brine, dried (MgSO4) and concentrated in
vacuo. The  crude product was purified by flash
chromatography on Si02 to give the title  compound (50
mg, 60%) as a yellow solid. 1H NMR (DMSO-d6) 6 9.37
(s, 111), 8.41 - 96  



(dd,1H, J=10.7, 2.5 liz), 8.22 (d, 1H, J= 5.6 Hz),
8.15 (d, 1H, J= 8.6 Hz), 7.42 (t,  1H, J= 8.6 Hz),
6.86 (d 1H, J= 5.6 Hz), 6.58 (dd, 111, J=17.8, 11.7
Hz), 5.82 (d,  1H, J= 16.3 Hz), 5.52 (d, 1H, J=11.7
Hz), 1.42 (s, 911); MS(ESr): m/z 376.18 (M+  H)t 5
F~NHZ  O I / HN ~N F) tent-Butyl
444-amino-2-fluorophenoxy}3-ethylpyridin-2 ylcarbamate
[00185] A solution of tert-butyl
4-(2-fluoro-4-nitrophenoxy}3-vinylpyridin-2
ylcarbamate (48 mg, 0.13 mmol) was hydrogenated over
10 % palladium-carbon (10 10 mg) and Pt20 (5 mg) for
1.5 h using H2 from a rubber balloon. The mixture was
filtered through Celite(r) and the filtrate
concentrated in vacuo to give the title  compound (40
mg, 89%) as a pale yellow solid. 1H NMR (DM80-d6)
69.04 (s, 1H),  8.03 (d, 1H, J= 5.6 Hz), 6.95 (dd, 1H,
J= 8.6, 8.6 Hz), 6.50 (dd 1H, J= 2.5, 13.2  Hz),
6.41(dd, 1H, J= 2.5, 9.4 Hz), 6.36 (d, 111, J= 5.6
Hz), 5.44 (s, 2H), 2.67-2.62 15 (m, 21]), 1.43 (s,
9H), 1.11 (t, 3H, J= 7.1 Hz); MS(ESl'): m/z 348.22 (M
+ H)+.  X?frcLF  H'C I \ HN N G)
tert-Butyl3-ethyl-4-(2-fluoro-4-(3-(2-(4-
fluorophenyl)acetyl)ureido)phenozy)pyridin-2-ylcarbama
te  20 [00186] The title compound was prepared from
tert-butyl 4-(4-amino-2
fluorophenoxy)-3-ethylpyridin-2-ylcarbamate (20 mg,
0.058 mmol) and 0.3 M  - 97  solution of
2-(4-fluorophenyl)acetyl isocyanate in toluene (232
}L, 0.070 mmol) in  THE in the same manner as Step D
of Example 33. MS(ESI+): m/z 527.31 (M + H)+.  H7
1-(4{2-Amino-3-ethylpyridin-4-ylory)-3-flnomphenyl)-3-
(2{4 5 fluorophenyl)acetyl)urea, trifluoroacetic add
salt  



[00187[ A solution of tent--butyl
3-ethyl-4-(2-fluoro-4-(3-(2-(4-
fluorophenyl)acetyl)ureido)phenoxy)pyridin-2-ylcarbama
te (16 mg, 0.03 mmol) was  dissolved in anhydrous THP
(0.5 mL) and treated with 4 M HCl / 1,4-dioxane (1.5
mL) and stirred at room temperature for 3 h. The
mixture was concentrated in vacuo 10 and the product
purified by preparative HPLC method A to give the
title compound (5  mg, 36%) as a white solid. 1H NMR
(DMSO-d6) S 11.06 (s, 1H), 10.6 (s, IN), 7.80- 7.79
(m, 411), 7.43-7.33 (m, 411), 7.16 (dd, 211, J= 8.9,
8.9 Hz), 6.19 (d, 111, .1=7.1  Hz), 3.73 (s, 211),
2.71-2.66 (m, 211), 1.10 (t, 3H, J= 7.1 Hz); MS(ESI'):
m/z 427.18  (M + H)+. 15 Example 35 H N F / N~N z / O\
I O O ~/ F  i N
1-(4-(3{2{4-Aminocyclohez-l-enyl)ethynyl)pyridin-4
ylosy)-3-flnorophenyl)-3-
(2{4-fluorophenyl)acetyl)urea  20 BocHN~ OTf  A)
4{tert-Butozycarbonyl)cyclohex-1-enyl
trifluoromethanesulfonate  1001881 A solution of
N-Eoc-4-aminocyclohexanone (Astatech Inc., 213 mg, 1.0
mmol) in THE (7 mL) was cooled to -70 C and treated
with a solution 0.5 M 25 KRMI)S 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 - 98
mmol) in THP (4 mL) and stirred at 70 C for 25 min.
The mixture was quenched  with saturated aq. NH4C1
solution, diluted with EtOAc, washed with 10 % Na2CO3
and brine, dried (MgSO4) and concentrated in vacua.
The crime product was purified  



by flash chromatography on SiO2 eluting with 10 -25 %
EtOAc / hexanes to give the 5 title compound (180 mg,
52%) as a white solid. 'H NMR (DMSO-d6) 85.68 (s,
111),  4.50 (s, 111), 3.82 (s, 1H), 2.68-2.25 (m,
311), 2.22-1.89 (m, 211), 1.87-1.63 (m, 1H),  1.43 (s,
9H). BocHN  10 B)
tent-Butyl4-(2-(trimethylsilyl)ethynyl)cyclohex-3-enyl
carbamate  [00189) A mixture of
4-(tert-butoxycarbonyl)cyclohex-1-enyl
trifluoromethanesulfonate (170 mg, 0.49 mmol),
trimethylsilylacetylene (138 L, 0.98  mmol), Et3N
(0.68 mL) and THE (8 nL) in a reaction flask was
purged with argon  and treated in turn with Cul (14
mg, 0.072 mmol) and (Ph3P)4Pd (27 mg, 0.024 15 mmol).
The reaction mixture was stirred at room temperature
for 25 min, and then  diluted with EtOAc (50 mL),
washed with saturated aq. NaHCO3 solution and brine,
dried (MgSO4) and concentrated in vacua. The crude
product was purified by flash  chromatography on 8i02
eluting with 0-25 % EtOAc / hexanes to give the title
compound (116 mg, 81%) as a yellow solid. 'H NMR
(DMSO-4) 36.06 (s, 1H), 20 4.50 (s, 1H), 3.76 (s,
111), 2.46 (d, 1H, J=18.8 Hz), 2.36-2.14 (m, 211),
2.00-1.78 (m,  211), 1.66-1.50 (in, 1H), 1.43 (s,
911), 0.27-0.05 (m, 9H). BocHN~  C) tert-Butyl
4-ethynylcyclohea-3-enylcarbamate 25 [001901 A
solution of tert-butyl
4-(2-(trimethylsilyl)ethynyl)cyclohex-3- enylcarbamate
(112 mg, 0.38 mmol) in THE was cooled to -15 C,
treated with 1.0 M  tetrabutylammonium fluoride in THE
(Aldrich, 440 pL, 0.44 mmol) and the mixture  - 99
stirred at-IS C for 40 min. The mixture was treated
with 5 % Na2CO3 (25 mL) and  extracted with ether. The
ether extract was washed with 5 % Na2CO3 and brine,
dried  (MgSO4) and concentrated in vacuo to give the
title compound (83 mg, 99%) as a  brown oil. 1H NMR
(DMSO-d5) S 6.09 (s, 1H), 4.51(a, 110, 3.77 (s, iN),
2.82 (s, 5 111), 2.47 (d, 1H, J=18.3 Hz), 2.35-2.16
(m, 210,2.04-1.79 (m, 2H), 1.72-1.51 (m,  1H), 1.43
(s, 911). 



Bod4N F / I N02  i  N D)
tert-Butyl4-(2-(4-(2-fluoro-4nitrophenoxy)pyridin-3-yl
)ethynyl)cyclohex- 10 3-enylcarbamate [00191] A
solution of 4(2-fluoro-4-nitrophenoxy)-3-iodopyridine
(Compound A  of Example 33, 130 mg, 0.36 mmol) and
N-Boc-4-ethynylcyclohex-3-enamine (80  mg, 0.36 nunol)
in anhydrous THE (2 mL) was treated with Et3N (2 mL)
and the  degassed by vacuum/argon purge. The solution
was treated with 15 tetraltistriphenylphosphine
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.
NaHCO3 solution and EtOAc. The EtOAc phase was
separated,  washed with brine, dried (MgSO4) and
concentrated in vacuo. The crude product was  purified
by flash chromatography on silica gel eluting with
0-40 % EtOAc / hexanes 20 to give the title compound
(124 mg, 76%) as a yellow solid. iH NMR (DMSO-de S
8.68 (s, 110, 831(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,
111, 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 - 335 (m,
1H), 2.36-2.25 (m, 110,2.17-2.04  (m, 2H), 2.03 -1.89
(m, 111), 1.78-1.69 (m, 111), 1.46-1.35 (m, iN), 1.36
(s, 911);  25 MS(ESI4): rn/z 454.27 (M + H)t -100
BacHN F XI NHZ tii i N  E)
tent$utyl4-(2-(4-(4-amino-2-fluorophenoxy)pyHdin-3
yl)ethynyl)cyclohex-3-enylcarbamate [00192] A mixture
of tert-butyl
4-(2-(4-(2-fluoro-4-nitrophenoxy)pyridin-3 5
yl)ethynyl)cyclohex-3-enylcarbamate (110 mg, 0.24
mmoi), iron powder, -325 mesh  (150 mg, 2.7 mmol),
NH4Cl (280 mg, 5.3 mmol), DMF (1 mL), HZO (1 mL) and
EtOH.(1 mL) was heated at 100 C'for 30 minutes. The
mixture was filtered through  



a pad of Celite(r) using DMF to wash the filter cake
and the filtrate made basic to pH 8  with saturated
aq. NaHCO3 solution. The mixture was extracted twice
with EtOAc 10 and dried (MgSO4) and concentrated in
vacua to give the title compound (105 mg)  which was
used without any further purification. MS(ESt): m!z
42427 (M + H)+.  H H BocHN F / I Ny N I \ / O \ O O /
F  F) tert-Butyl 4-(2-(4-(2-fluoro-4-(3-(2-(4 15
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 CH2C12 (2 mL) was  treated with a 0.3 M
solution of 2-(4-fluorophenyl)acetyl isocyanate in
toluene 20 (Compound D of Example 11, (K8 niL, 0.24
mrnol) 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. 1H NMR
(DM80-d5) S 11.03 (s, 111),  10.57 (s, 1H), 8.57 (s,
111), 8.36 (d, 1H, J= 5.7 Hz), 7.78 (dd, 1H,.1=1.8,
13.1 Hz), -101 7.41-7.29 (m, 310, 7.16 (dd, 3H, J=
8.6, 8.6 Hz), 6.85 (d, 11, J = 83 Hz), 6.70 (d,  1H, J
= 5.7 Hz), 6.13-6.08 (m, 110, 3.73 (s, 211), 3.51-3.41
(m, 111), 2.38 -2.27  (m, 1H), 227-220 (m, 2H), 1.82-
1.72 (m, IH), 1.54- 1.28 (m, 211), 1.37 (s, 9H);  ESI
MS): m/z 603.24 (M + H)+. 5 G)
1-(443-(244-Aminocyclohex-1-enyl)ethynyl)pyridin-4-ylo
xy)-3- fluorophenyl -34244-fluorophenyl)acetyl)urea,
dihydro chloride salt  (00194] A solution of
tent-butyl 44244-(2-fluoro-4-(34244-
fluorophenyi)acetyl)ureido)phenoxy)pyridin-3-yl)ethyny
l)cyclohex-3-enylcarbamate 10 (40 mg, 0.066 mol) in
anhydrous 1,4-dioxane (2 mL) was cooled to -10 C and
treated  



with 4 M HCl / 1,4-dioxane (4 mL). The mixture was
stirred at -5 C for 2.5 h then at  rt for 1 h. The
mixture was concentrated under vacuum without any
heating to give the  title compound (32 mg, 84%) as a
yellow solid. 1H NMR (DMSO-d6) S 11.05 (s, 110,  10.61
(s, IH), 8.69 (s, 111), 8.44 (d, 1H, J= 6.1 Hz), 8.06
(d, 1H, J= 2.0 Hz), 7.80 15 (dd, 1H, J=12.7, 2.0 Hz),
7.46-7.38 (in, 1H), 7.35 (di, IH, J= 8.6, 5.6 Hz),
7.19- 7.13 (m, 1H), 6.82 (d, 1H, J= 5.6 Hz), 6.17 (s,
111), 3.74 (s, 211), 3.73-3.62 (m, 2H),  3.62-3.54 (m,
111), 3.34-3.22 (m,111), 2.31 (s, 1H), 1.99-1.96 (m,
1H), 1.71-1.66 (m,  110; MS(ESt): m/z 503.12 (M + H)t
20 Example 36  H2N` N XIYIUF  i N
1-(4-(3-(3-(34Aminomethyl)azetidin-1-yl)prop-1-ynyl)py
ridin-4-yloxy)-3-
fluorophenyl)-3-(244-fluorophenyi)acetyl)urea,
trihydrochloride salt - 102  NO2  FOH O \  1 \ i  N A)
3 (4
(2-Fluoro-4-nitrophenoxy)pyridin-3-yl)prop-2-yn-l-ol
[00195] A solution of
4-(2-fluoro-4-nitrophenoxy)-3-iodopyridine (Compound A
of Example 33, 300 mg, 0.83 mmol), propargylalcohol
(Aldrich, 145 L, 2.50 mmol),  5 Et3N (2 niL) and
anhydrous THE (2 mL) was degassed by vacuum/argon
purge and treated with Pd(Ph3P)4 (31 mg, 0.027 mmol)
and. Cu! (10 mg, 0.054 mmol). The  mixture was heated
at ieflux tinder argon attnosphere for 10 miii, cooled
to rt and  diluted with EtOAc (25 nL) and H2O (20 nL).
The EtOAc phase was washed with  



water and brine, dried (MgSO4) and concentrated in
vacua. The crude residue was 10 purified by flash
chromatography on silica gel using 0-3 % McOH / CH2C12
to give  the desired product (185 mg, 77%) as a pale
yellow solid. 1H NMR (DMSO-4) 6  8.69 (s,111), 8.49
(d, 1H, J = 5.6 Hz), 8.43 (dd, 1H, J = 10.7, 2.5 Hz),
8.17 (d, 111, J  = 9.2 Hz), 7.57 (t, 1H, J =8.6 Hz),
7.04 (d, I H, J = 5.6 Hz), 5.40 (t, 1H, J= 6.1), 4.28
(d, 2H, J= 6.1 Hz); MS(ESI'): m/z 289.13 (M + H)t 15
BocHN`  \/N F NO2  N O \  i N  B) tert-Butyl (1
(3-(4-(2-fluoro-4-nitrophenory)pyridin-3-yl)prop-2-
ynyl)azetidin-3-ynmethylcarbamate [00196] A solution
of
3-(4-(2-fluoro-4-nitrophenoxy)pyridin-3-yl)prop-2-yn-l
-ol  20 (43 mg, 0.15 mmol) and DIPEA (45 L, 0.26 mmol)
in anhydrous TIf (1.5 niL) 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 nL), DIPEA (45 L,
0.26 mmol) -103 and azetidin-3-yhnethyl-carbamic acid
tent-butyl ester (Beta Pharma Inc., 145 mg,  0.78
mmol) and stirred at rt for 2 h. The reaction mixture
was partitioned between  EtOAc and saturated aq.
NaHCO3 solution and the EtOAc phase separated, washed
with brine dried (MgSO4) and concentrated in vacuo.
The residue was purified by 5 flash chromatography on
5102 eluting with 1-5 % McOH / CH2C12 to afford the
title  compound (33 mg, 48%) as a colorless oil. IH
NMR (DMSO-d6) S 8.74 (s, 1H), 8.51  (d, 1H, J = 5.6
Hz), 8.41(dd,1H, J=10.7, 2.5 Hz), 8.15 (d, 1H, J = 9.2
Hz), 7.53 (t,  1H, J = 8.6 Hz), 7.09 (d, 111, J = 6.1
Hz), 6.86 (t, 111, J= 5.6 Hz), 3.39 (s, 211), 3.24- 



3.14 (m, 211), 3.07-2.98 (m, 211), 2.94-2.87 (m, 211),
2.37-2.26 (m, 1H),1.33 (s, 9H);  10 MS(ESf: m/z 401.20
(100), [(M-Ca9)]+; m/z 457.20 (25), (M + H)+. BocHN
\/N F I 1> NH2  N O \  i N  C) tent-Butyl
(1-(3-(4-(4-amino-2-fluorophenoxy)pyridin-3-yl)prop-2-
ynyl)azetidin-3-yl)methylcarbamate 15 [00197] The
title compound was prepared by the reduction of
tert-butyl (1-(3-(4-
(2-fluoro-4-nitrophenoxy)pyridin-3-yl)prop-2-ynyl)azet
idin-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 NH4C1(96 mg, 1.82 mmol). The
product was used in subsequent reactions without any
purification. MS(ESr5: m/z 371.24 (100), [(M- 20 Ca9t;
m/z 427.27 (25), (M + Hf. BocHN` N\/ F N~N  N O\ I O O
I/ F  N -104 D) tent-Butyl
(1-(3-(4-(2-fluoro-4-(3-(2-(4-
fluorophenyl)acetyl)ureido)phenory)pyridia-3
y1)prop-2-ynyl)azetidm-3- yl)methylcarbamate [00198]
The title compound was prepared from tent-butyl
(1-(3-(4-(4-amino-2 5 fluorophenoxy)pyridin-3-yl)prop
2-ynyl)azetidin-3-ylpnethylcarbamate (25 mg, 0.059
mmol) and a 0.3 M solution of 2-(4-fluorophenyl)acetyl
isocyanate in toluene  



(Compound D of Example 11, 0.37 mL, 0.11 mmol) in the
same manner as Step D of  Example 33 to give the title
compound as a white solid (20 mg, 57%). IH NMR
(DMSO-d6) 511.04 (s, 1H),10.58 (s, 111), 8.63 (s,
111), 8.37 (d, 1H, J= 5.5 Hz), 7.78 10 (d, 1H, J=12.6
Hz), 7.40-7.33 (in, 411), 7.16 (dd, 21!, J= 8.8, 8.9
Hz), 6.89-6.87  (m, 1H), 6.68 (d,1H, J= 5.5 Hz), 3.73
(s, 21!), 3.45 (s, ZH), 3.26-3.24 (m, 211), 3.07- 3.04
(m, 211), 2.98-2.96 (m, 211), 2.38-2.35 (m, 211), 1.32
(s, 911); MS(ESI): m/z  606.26 (M + H)+. 15 E)
1-(4-(3-(3-(3-(Aminomethyl)azetidin-l-yl)prop
i-ynyt)pyridin 4 yloay)-3-
fluorophenyl)-3-(244-fluorophenyl)acetyl)urea,
trihydrochloride salt  100199] tert-Butyl
(1-(3-(4-(2-fluoro-4-(3-(2-(4-
fluorophenyl)acetyl)ureido)phenoxy)pyridin-3-yl)prop-2
-ynyl)azetidin-3- yl)methylcarbamate (20 mg, 0.033
mmol) was dissolved in CH2C12 (2 mL) and treated 20
with TFA (0.5 mL) and the mixturestirred at room
temperature for 1.5 h. The  mixture was concentrated
in vacuo and purified by preparative HPLC (Column A)
to  give the TFA salt. The TFA salt was dissolved in
absolute McOH and treated with  1.0 M HCl /ether
stirred for 5 min and concentrated in vacuo to give
the title  compound (9 mg, 45%) as a white solid. 1H
NMR (DMSO-d6) S 11.07 (s, 111), 10.06 25 (s, 111),
8.96 (m, 111), 8.61- 8.52 (in, 11!), 8.36-8.25 (s,
211), 7.82 (d, 11!, J=12.2  Hz), 7.45-7.42 (m, 211),
7.37 -7.33 (m, 21!), 7.18-7.14 (m, 211), 6.92 (d, 1H,
J- 6.1 Hz), 4.48 (s, 21!), 4.27-3.98 (m, 211), 3.76
(s, 21!), 3.30-3.20 (m, 111), 3.16- 3.00 (m, 211);
MS(ESr): ink 506.18 (M +H)t 30 [00200] Examples 37-40
were prepared in a similar manner to that which is
described in Example 36. -105 Example 37  NI-I2 F N~N
N O \ I I / F  



i N
1-(4-(3-(3{3-Aminoazetidin-l-yl)prop-l-ynynpyridin-4-y
lory}3-flnorophenyi)-3-
(2-(4-fluorophenyl)acetyl)urea, trihydrochloride salt
5 [00201] MS(ESr): m/z 492.17 (M + H)+  Example 38  H
CN~ F /INlOl~ N ~  O\ 0 I/ F  i N
1-(3-Fluoro-4-(3-(34piperazin-1-yl)prop-1-ynyl)pyridin
-4-yloxy)phenyl)-3 (2-(4- 10 fluorophenyl)acetyl)urea,
trihydrochloride salt [00202] 'H NMR (DMSO-d6) 6 11.07
(s, 111), 10.63 (s,1 1), 9.44 (s, 111), 8.91 (s,
111), 8.50 (d, 111, J= 6.2 Hz), 7.84-7.78 (m, 111),
7.45-7.39 (m, 211), 7.38-7.32 (m,  211), 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,411), 2.49 (br s, 411);
MS(ESI4): m/z 506.23 (M + HJ. 15 -106 Example 39  F
N~N  N O\ I O O I~ F  i N
1-(4-(3-(3-(4-Aminopiperidin-1-yl)prop-1-ynyl)pyridin-
4-yloay)-3-fluorophenyl)-
3-(2-(4fluorophenyl)acetyl)urea, trihydrochloride salt
5 [00203] 'H NMR (DMSO-d6) S 11.07 (s, 1H),10.62 (s,
1H), 8.81 (s, 1H), 8.48 (d,  1H, J= 6.1 Hz), 8.31(s,
211), 7.80 (dd,1H, J= 22,12.7 Hz), 7.44-7.33 (m, 411),



7.19-7.13 (m, 211), 6.78 (d, 111, J= 5.7 Hz), 4.40 (s,
211), 3.74 (s, 211), 3.64-3.60  (m, 2H), 3.34-3.22 (m,
1H), 3.19-3.13 (m, 211), 2.16 -2.13 (m, 211), 1.99
-1.88 (m,  211); MS(ESi4): m/z 506.23 (M+H)+. 10
Example 40  ~NHZ F N~N  N O\ I O O I~ F  i N
(t)-1-(4-(3-(3-(3-Aminopyrroldin-1-yl)prop-1-yny1pyrid
in4-yloxy}3-
fluorophenyl)-3-(2-(4fluorophenyl)acetyl)urea,
trihydrochloride salt 15 [002041 'H NMR (DMSO-d6) S
11.08 (s, 111), 10.65 (s, 111), 8.96 (s, 111), 8.54
(d,  1H, J= 6.1 Hz), 7.83 (d, 111, J=12.7 Hz), 7.43
(s, 211), 7.37-7.33 (m, 211), 7.16- 7.14 (m, 211),
6.90 (d, 1H, J= 5.6 Hz), 4.62 (s, 211), 4.06-3.87 (m,1
H), 3.75 (s, 211),  3.70-3.55 (m, 3H), 3.49 - 3.44 (m,
211), 2.25 -2.08 (m, 1H); MS(ESI ): m/z 506.22  (M+Hf.
20 -107 O Example 41  ~NH F N~N  \\N O I O O I/ F  N 1
(3-Fluoro-4-(3-(3-((3R,4R}3-hydroxy-4-(pyrrolidin-1-yl
)pyrrolidin4-yl)prop-
1-ynyl)pyridin4yloxy)phenyl)-3-(2{4-fluorophenyl)acety
l)urea,  5 trihydrochloride salt 



OH F / NO2  N/ /  N A)
(3R,4R)-1-(3-(4-(2-Fluoro-4-nitrophenoxy)pyridin-3
yl)prop-2-ynyl)-4- (pyrrolidin-1-yl)pyrrolidin-3-ol 10
[00205] A solution of
3-(4-(2-fluoro-4-nitrophenoxy)pyridin
3-yl)prop-2-yn-1-01  (Compound A of Example 36,43 mg,
0.15 mmol) and DIPEA (45 i., 0.26 mmol) in  anhydrous
THE (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 15 mL), DIPEA (45 ML, 0.26
mmol) and (3R,4R)-4-(pyrolidin-I-yl)pyrrolidin-3-ol
(Lexicon Pharmaceutical Corp., 94 mg, 0.6 mmol) and
stirred at rt for 2 It The  reaction mixture was
partitioned between EtOAc and saturated aq. NaHCO3
solution  and the EtOAc phase separated, washed with
brine, dried (MgSO4) and concentrated  in vacuo. The
crude product was purified by lash chromatography on
Si02 eluting 20 with 0-1.5 % McOH / CH2C12 to give the
title compound (38 mg, 59%) as a brown  oil. IH NMR
(DMSO-d6) S 8.72 (s, 1H), 8.54 (d, 1H, J= 5.6 Hz),
8.40 (dd, 1H, J=  -108 10.7, 2.5 Hz), 8.14 (d, 1H, J=
9.2 Hz), 7.43 (t, 1H, J= 8.6 Hz), 7.15 (d, IH, J= 5.6
Hz), 4.99-4.81 (m, 11), 4.11-4.10 (m, 0.510,3.92-3.84
(m, 11), 3.54 (s, 21), 3.59- 3.50 (m, 0.5H), 3.16-3.15
(m,11), 2.79-2.75 (m, 111), 2.60-2.32 (m, 410,
1.70-1.59  (m, 411); MS(ESb: m/z 427.24 (M + H)+. 5
\/~/  ~-N SOH FNHZ  N O \  



i N  B)
(3R,4R)-1-(3{4-(4-Amino-2-fluorophenory)pyridin-3-yl)p
rop-2-ynyl}4- (pyrrolidin-1-yl)pyrrolidin-3-ol (00206]
A mixture of (3R,4R)-1 (3
(4-(2-fluoro-4-nitrophenoxy)pyridin 3-yl)prop- 10
2-ynyl)-4-(pyrrolidin-1-yl)pyrrolidin-3-ol (35 mg,
0.082 mmol), DMF (1 mL), EtOH  (1 mL) and H2O (1 mL)
was treated with Fe powder (67 mg, 1.2 mmol, 2.4 mmol)
and  heated at 100 C for 45 min. The mixture was
filtered through Celite(r), made basic  with NaHCO3
and concentrate in vacuo. The residue was partitioned
between EtOAc  and saturated aq. NaHCO3 solution. The
EtOAc phase was dried (MgSO4) and 15 concentrated in
vacuo to give the crude aniline (16 mg, 50%) which was
used directly  in the next step without further
purification. MS(ESb: m/z 397.28 (M + H)+ C)
1-(3-Fluoro 4-(3-(3{(3R,4R}3-hydrory-4 (pyrrolidin-1
yl)pyrrolidin-l-
yl)prop-l-ynyl)pyridin-4-ylory)phenyl)-3-
(4-fluorophenyl)acetyl)urea,  20 trihydrochloride salt
(00207] The title compound was prepared from
(3R,4R)-l-(3-(4-(4-amino-2-
fluorophenoxy)pyridin-3-yl)prop-2-ynyl)-4-(pyrrolidin-
l-yl)pyrrolidin-3-ol(16 mg,  0.04 mmol) and a 0.3 M
solution of 2-(4-fluorophenyl)acetyl isocyanate in
toluene  (Compound D of Example 11, 0.13 mL, 0.04
mmol) in a manner similar to that of 25 Step D of
Example 33. The product was purified by preparative
HPLC (Column A)  and converted to the hydrochloride
salt in the same manner as in Step E of Example  - 109
36 to give the title compound (9 mg, 33%) as a white
solid. 1H NMR (DMSO-a%) S  11.06 (s, IH),10.62 (s,
111), 8.86 (s, 1H), 8.45 (d, 111, J= 6.1 Hz), 7.81 (d,
111, J=  12.2 Hz), 7.45-7.40 (m, 411), 7.33-7.28 (m,
4H), 7.16 (dd, 211, J= 9.2, 8.6 Hz),  6.80 (d, 111, J=
6.1 Hz), 4.64 (s, 111), 4.34(8,211), 3.84-3.70 (1n,
411), 2.70-3.55 5 (m, 211), 3.55-2.98 (n1, 311),
2.08-1.92 (m, 211), 1.92-1.75 (m, 2H); MS(ESt):  m/z
576.25 (M + H)'. Example 42HH 



vN~\ 0 / I N~N I ~ ~  NH i  N 10 1-(3-Fluoro-4-(3
(3-(2-(pyrrolidin-l-yl)acetamido)prop-l-ynyl)pyridin-4
yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)urea,
dihydrochloride salt  BocHN~ A) N-Boc-propargylamine
15 [002081 Di-tert-butyl-dicarbonate (21.8 mg, 100.0
mmol) was dissolved in THE  (25 mL) and the solution
cooled to 0 C and treated dropwise with a solution of
propargylamine (Aldrich, 5.0 g, 90.0 mmol) keeping the
temperature below 15 C.  The mixture was stirred at rt
for 1.5 h then concentrated under vacuum. The residue
was dissolved in hexanes and filtered through a column
of silica gel using 0-100% 20 CH2C12 / 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%). 1H NMR (CDC13)
S  4.75 (s, 1H), 3.95 (s, 211), 2.25-2.24 (m, 111),
1.48 (s, 911). 25 - 110 NO2  F~O \ BocHN i  N B)
tert-Buty13{4-(2-fluoro 4-nitrophenory)pyridin-3
yl)prop 2- ynylcarbantate [002091 The title compound
was prepared from N-Boc-propargylamine (98 mg,  5 0.63
mmol) and 4 (2-fluoro4-nitrophenoxy}3-iodopyridme
(Compound A of  



Example 33,150 mg, 0.42 mmol) via a Sonagashira cross
coupling reaction using  Pd(Ph3P)4 (9 mg, 0.008 mmol)
and Cul (1.5 mg, 0.008 mmol) in 1:1 Et3N / THE (3  mL)
according to Step C of Example 35. The title compound
(124 mg, 76%) was  obtained as a red oil. 1H NMR
(DMSO-d6) S 8.66 (a, 1H), 8.50 (d, 111, J= 5.6 Hz), 10
8.40 (dd, 1H, J= 2.5, 10.7 Hz), 8.15 (d,1H, J = 9.2
Hz), 7.52 (dd, 111, J= 8.1, 8.6  Hz), 7.33-7.30 (m,
1H), 7.07 (d, 111, J = 5.6 Hz), 3.95 (d, 2H, J = 5.6
Hz), 1.35 (s,  911); MS(ES11): m/z388.21 (M+H)+. F~
NO2  O \ HZN i  N 15 C)
3{442-Fluoro4nitrophenory)pyridin-3-yl)prop 2
yn-1-amine [00210) A solution of tert-butyl 3-(4
(2-fluoro-4-nitrophenoxy)pyridin-3-yl)prop-
2-ynylcarbamate (300'mg, 0.78 mmol) in CH2C12 (10 mL)
was treated with TM (2  mL) and stirred at rt for 45
min. The mixture was concentrated under vacuum and the
residue was partitioned between EtOAc and saturated
aq. NaHCO3 solution. The 20 EtOAc phase was separated
and washed with brine, dried (MgSO4) and concentrated
in vacua to give the title compound (180 mg, 80%) as a
red oil. 1H NMR (DMSO-do)  38.65 (s, 111), 8.47 (d,
1H, J= 5.6 Hz), 8.43 (dd, IN, J=10.7, 2.5 Hz), 8.17
(d, 1H, J  = 8.6 Hz), 7.54 (t, I H, J= 8.6 Hz), 7.04
(d, I H, J = 5.6 Hz), 3.49 (s, 211); MS(ESI'):  mlz
288.17 (M + H)t 25 -111  F NO2  O I ~N ~ O \  H \ ~  



N D)
N-(3-(4-(2-Fluoro-4-nitrophenoay)pyridin-3-yl)prop-2-y
nyl)-2- (pyrrolidin-1-yl)acetamide [00211] A solution
of
3-(4-(2-fluoro-4-nitrophenoxy)pyridin-3-yl)prop-2-yn-1
- 5 amine (80 mg, 0.26 mmol) in anhydrous CH2C12 (2.5
mL) was cooled to 0 C and  treated with chloroacetyl
chloride (40 mg, 0.37 mmol) the mixture was stirred at
rt for  1 h. The mixture was concentrated under vacuum
to removed the solvent and excess  reagent and the
residue redissolved in CH3CN (1.5 mL), treated with
pyrrolidone (55  mg, 0.78 mmol) and stirred at rt for
4 h. The mixture was partitioned between EtOAc 10 and
saturated aq. NaHCO3 solution and the organic phase
separated, washed with  brine, dried (MgSO4) and
concentrated to give crude product. The residue was
purified by flash chromatography on silica gel eluting
with 0-10 % McOW CH2C12 to  afford the title compound
(40 mg, 39%) as a brown oil. 1H NMR (DMSO-d6) 68.66
(s, 111), 8.50 (d, 1H, J6.1 Hz), 8.41 (dd, 1H, 1=2.8,
10.4 Hz), 8.18-8.15 (m, 211), 15 7.51 (dd,1H, J= 8.3,
8.8 Hz), 7.06 (d, 111, J = 5.5 Hz) 4.10 (d, 211, J=
5.5 Hz), 3.01  (s, 211), 2.47-2.43 (m, 411), 1.67
-1.63 (m, 411); MS(ESC): m/a 399.27 (M + H)+  F~ NHz O
H \ ~  N  E)
N-(3-(4-(4-Amino-2-flnorophenoxy)pyridin-3-yl)prop-2-y
nyl)-2- 20 (pyrrolidin-I 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-l
-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 NH4C1(128 mg, 2.42
mmol). The product was used in subsequent -112
reactions without any purification. Yellow oil (30 mg,
93%). MS(ESP): m/z 31924  (M + H)t 



F) 1-(3-Fluoro-4~3-(3-(2-(pyrrolidin-1
yl)acetamido)prop l-ynyl)pyridin-4- 5
yloxy)phenyl)-3-(2-(4-fluoropheuyl)acetyl)urea,
dihydrochloride salt  (002131 The title compound was
prepared from N-(3-(4-(4-amino-2-
fluorophenoxy)pyridin-3-yl)prop-2-ynyl)-2-(pyrfolidin-
1-yl)acetamide (32 mg, 0.088  mmol) and 0.3 M solution
of 2-(4-fluorophenyl)acetyl isocyanate in toluene
(Compound D of Example 11, 0.40 ml, 0.12 mmol) using
THE (0.5 ml) in a manner 10 similar to that of Step D
of Example 33. The product was purified by preparative
HPLC (Column B). The fraction containing the product
was treated with excess 1 M  hydrochloric acid,
concentrated in vacuo and lyophilized to give the
title compound  (30 mg, 63%) as a pale yellow solid.
1H NMR (DMSO-d6) S 11.07 (s, 1H), 10.62 (s,  111),
10.09 (s, 111), 9.17-9.14 (m, 1H), 8.65 (s, 110, 8.43
(d, 1H, J= 5.6 Hz), 7.81 15 (dd, 1H, J= 2.5, 12.7 Hz),
7.44-7.33 (m, 4H), 7.19-7.12 (m, 2H), 4.31 (d, 2H, J=
5.6 Hz), 4.05 (d, 211, J= 5.6 Hz), 3.74 (s,
210,3.56-3.51 (m, 2H), 3.05-2.99 (m,  211), 1.96-1.90
(m, 210, 1.88 -1.79 (m, 210; MS(ESI1): m/z 548.26
(M+H)+. Example 43  HO\7^~ ~N0 xrY4rcF  N 20 N
1{3-Fluoro-4-(3-(3-(2{4-hydrorypiperidin-l-yl)acetamid
o)prop-l-ynyl)pyridiu-
4-yloxy)phenyl)-342-(4-fluorophenyl)acetyl)urea,
dihydrochloride salt  -113 HO O CIII)N NH F)1. NO2 O \
i N  A)
N-(3-(4-(2-Fluoro-4-nitrophenoxy)pyridm-3-yl)prop-2-yn
yl)-2-(4- hydroxypiperidin-1 yl)acetamide 



[00214] The title compound was prepared from
3-(4-(2-fluoro-4 5 nitrophenoxy)pyridin-3
yl)prop-2-yn-l-amine (Compound A of Example 36,80 mg,
0.26 mmol), 4-hydroxypiperidine (79 mmol, 0.78 mine!)
mid chloroacetyi chloride (40  mg, 0.36 mmol) in the
same manner as for Step D of Example 42. The residue
was  purified by flash chromatography on silica gel
eluting with 1-3 % McOH 1 CH2C12 to  give a white foam
(40 mg, 36%). 1H NMR (DMSO-d5) S 8.65 (s, 111), 8.49
(d, 1H, J 10 = 5.5 Hz), 8.41 (dd,111, J = 10.4, 2.7
Hz), 8.18-8.12 (m, 210, 7.55-7.50 (in, 1H),  7.05 (d,
1H, J= 6.0 Hz), 4.54 (d, 1H, J= 3.8 Hz), 4.11 (d, 2H,
J= 6.0 Hz), 3.43-3.36  (m, 11!), 2.86 (s, 2H),
2.64-2.58 (m, 21!), 2.12-2.05 (m, 21!),1.67-1.61 (m,
2H),1.44- 1.36 (m, 2H); MS(ESl5: m/z 429.18 (M+ H)+.
HO O  N F NHZ  NN O \  15 N B)
N-(3-(4-(4-Amino-2-fluorophenoay)pyridin-3-yl)prop-2-y
nyl)-2-(4- hydroxypiperidin-1-yl)acetamide  [002151
The title compound was prepared by the reduction
N-(3-(4-(2-fiuoro-4-
nitrophenoxy)pyridin-3-yl)prop-2-ynyl)-2-(4-hydroxypip
eridin-l-yl)acetamide (33 mg, 20 0.077 mmol) in a
manner similar to that of Step E of Example 35 using
Fe (powder,  67 mg, 1.21 mmol), NH4C! (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(ESf:  m/z 399.27 (M + Hf. -114 C)
1-(3-rluoro-4-(3-(3-(2-(4-hydroxypiperidin-1-yl)acetam
ido)prop-1-
ynyl)pyridin-4-yloxy)phenyl)-3-(2-(4-fluorophenyl)acet
yl)urea,  dihydrochloride salt 5 [00216] The title
compound was prepared from N-(3-(4-(4-amino-2- 



fluorophenoxy)pyridin-3-yl)prop-2-ynyl)-2-(4-hydroxypi
peridin-l-yl)acetamide (25  mg, 0.063 mmol) and 0.3 M
solution of 2 (4-fluorophenyl)acetyl isocyanate in
toluene  (Compound D of Example 11, 0.40 mL, 0.12
mmol) using THE (0.5 ml) in a manner  similar to that
of Step D of Example 33. The product was purified by
preparative 10 HPLC (Column B). The fraction
containing the product was treated with excess 1 N
hydrochloric acid, concentrated and lyophilized to
give the title compound (10 mg,  30%) as a pale yellow
solid. 1H NMR (DMSO-4) 611.08 (s, 111), 10.64 (s,
111), 9.83  -9.72 (m, 111), 9.25 - 9.20 (m, 1H), 8.66
(s, 111), 8.45 (d, 111, J =6.1 Hz), 7.83 (dd,  111,/ =
2.0, 13.2 Hz), 7.46-7.35 (m, 311), 7.21- 7.11 (m,
211), 6.77 (d, 111, J = 6.1 15 Hz), 4.33 -4.31(m, 2H),
3.99-3.94 (m, 211), 3.92-3.89 (m, 111), 3.76 (s, 211),
3.46- 3.40 (m, 211), 329-3.21 (m, 211), 3.10-3.00 (m,
111), 1.98-1.87 (m, 2H), 1.72- 1.62 (m, 211); MS(ESI):
m/z 528.25 (M+Hi. Example 44  No XrYrnF  20 N
(S)-1-(3-rluoro-4-(3-(3-(2-(pyrrolidin-1
ylmethyl)pyrrolidine-l-
carboxamido)prop-l-ynyl)pyridin-4-yloxy)phenyl)-3-(2-(
4- fluorophenyl)acetyl)urea, dihydrochloride salt -115
N0 }III F~NO2 N" _NH O ~  i N  A)
(S)-N-(3-(4-(2J1uoro-4-nitrophenoxy)pyridin-3
yl)prop-2-ynyl)-2-
(pyrrolidin-1-ylmethyl)pyrrolidino-l-carboxamide
[002171
3-(4-(2-Fluoro-4-nitrophenoxy)pyridin-3-yl)pmp-2-yn-1-
amine 5 (Compound A of Example 36,55 mg, 0.19 mmol)
was dissolved in CH2C12 (5 mL),  



treated with 4-nitrophenyl chlomfomiate (0.38 mg; 0.19
mmol) and pyridine (15 L,  0.19 mmol). The reaction
mixture was stirred at rt. After 1 h, the mixture was
treated  with Et3N (30 mL, 0.20 mmol) and
(S)-(+)-1-(2-pyrrolidinylmethyl)pyrrolidone  (Aldrich,
32 mg, 0.21 mmol) and stirred at rt for 15 h. The
mixture was then diluted 10 with CH2C12 (50 mL),
washed with 1 M NaOH and brine; dried (MgSO4) and
concentrated in vacua to give the crude product. The
residue was purified by flash  chromatography on
silica gel eluting with 0-10 % McOH / CH2Cl2 to give
the title  compound (53 mg, 60%) as a yellow oil. 1H
NMR (DMSO-d6) S 8.65 (s, 11), 8.49  (d, 1H, J= 6.1
Hz), 8.41(dd, 1H, J= 2.8 Hz, 10.5 Hz), 8.16 (d, 1H, J=
7.7 Hz), 7.52 15 (dd,111, J= 8.3, 8.8 Hz), 7.05 (d,
111, J= 6.1 Hz), 4.11- 4.06 (m, 211), 3.99-3.95  (m,
211), 3.76 (s, 211), 3.16-3.11 (m, 211), 2.57- 2.48
(m, 211), 2.43-2.41 (m, 211),  3.36-2.34 (m, 2H),
1.90-1.86 (m, 211), 1.76-1.62 (m, 311); MS(ESr): m/z
468.27  (M+Hf. N0 !xI F ~ NH2  N" _NH O ~  20 N -116
B) (S)-N-(3
(4-(4-Amino-2-fluorophenoxy)pyridin-3-yT)prop-2-ynylr2
- (pyrrolidin-1-yhnethyl)pyrrolidine-1-carboxamide
(002181 The title compound was prepared by the
reduction of (S)-N-(3-(4-(2-
fluoro-4-nitrophenoxy)pyridin-3-yl)prop-2-ynyl)-2-(pyr
rolidin-1 -ylmethyl)pyrrolidine- 5 1-carboxamide (50
mg, 0.11 mmol) in a manner similar to that of Step E
of Example 35 using Fe (powder, 67 mg,1.21 mmol),
NH4C1(128 mg, 2.42 mmol). The product  (36 mg, 75%)
was obtained as a yellow oil which was used directly
in the subsequent  step. MS(ESI'): m/z 438.30 (M+H)t
10 C) (S)-1-(3-Fluoro-4-Q-(3-(2-(pyrrolidin-1
ylmethyl)pyrrolidine-1-
carboxamido)prop-l-yuyl)pyridin-4-yloxy)phenyl)-3-(2-(
4- fluorophenyl)acetyl)urea, dil-ydrocbloride salt 



[002191 The title compound was prepared from
(S)-N-(3-(4-(4-amino-2-
fluorophenoxy)pyridin-3-yl)prop-2-ynyl)-2-(pyrrolidiu
1-ylmethyl)pyrrolidine-l- 15 carboxamide (36 mg, 0.057
mmol) and 0.3 M solution of 2-(4-fluorophenyl)acetyl
isocyanate in toluene (Compound D of Example 11,037
mL, 0.11 mmol) in the same  manner as in Step D of
Example 33. The product was purified by preparative
HPLC  (Column B) and converted to its hydrochloride
according to Step C of Example 43 to  give the title
compound (10 mg, 25%) as an amber colored oil. 'H NMR
(DMSO-d4) 20 S 11.06 (s, 1H),10.60 (s, 111), 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, 11!, J =10.6 Hz),
7.38-7.31 (m, 211), 7.30-7.25  (m, lii), 7.20-7.10
(in, 2H), 6.69 (d, 1H, J= 6.1 Hz), 4.26-4.12 (m, 2H),
3.79-3.69  (in, 3H), 3.56 (s, 2H), 3.31-3.18 (m, 211),
3.17-2.93 (m, 2H), 2.14-2.02 (m, 411),  2.03-1.76 (m,
5H),1.71-1.61 (m, 1H); MS(ESI'): m/z 617.20 (Iv! +
H)+. 25 -117 Example 45  NH2 F N~N N O\ I O O ,/ F  O
/ I \ i  N (E -l-(4-(3-(3-(4-Aminopiperidin-l-yl)
3-oxoprop-l-enyt)pyridin-4-ylosy)-3-
fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea,
ditrifluoroacetic acid salt  5 O / I \  i  N  A)
(L)tert-Butyl3-(4-(2-fluoro-4
nitrophenoxy)pyridin-3-yl)acry1ate [00220] A mixture
of 4-(2=fluoro-4-nitrophenoxy)-3-iodopyridinc
(Compound A of  



Example 33,150 mg, 0.42 mmol), tert-butylacrylate
(Aldrich, 107 mg, 0.84 mmol), 10 tri-n-butylamine
(0.21 mL, 0.92 mmol) and DMF (2 mL) was degassed by
vacuum/argon purge and then treated with Fd(OAc)2 (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. NaHCO3 solution. The  phases were separated and
the EtOAc extracts were washed with saturated aq. 15
NaHCO3 solution and brine, dried (MgSO4) and
concentrated in vacuo. The crude  product was purified
by flash chromatography on 5102 eluting with 0-20 %
EtOAc /  CH2CI2 to give the title compound (118 mg,
78%) as a pale yellow oil which  solidified at room
temperature. uH NMR (DM80-d6) 39.02 (s, Iii), 8.49 (d,
1H, J =  5.5 Hz), 8.46 (dd, 1H, J= 2.5, 11.7 Hz), 8.21
(din, 111, J= 9.2 Hz), 7.74 (d, 1H, J= 20 163 Hz),
7.65 (dd,111, J= 8.1, 8.6 Hz), 6.95 (d, 1H, .1=6.1
Hz), 6.77 (d, 1H, J=  16.3 Hz), 1.47 (s, 911);
MS(ES14): m/z 361.15 (M + H)t -118 NO2  F~ON O \ O / I
\  i  N  B)
(E)-3{4(2-Fluoro-4-nitropheuory)pyridm-3-yl)acrylic
acid [00221] (E)-tert-Butyl 3(4(2-fluoro
4-nitrophenoxy)pyridin 3-yl)acrylate (115  mg, 0.32
mmol) was treated with 1:1 TFA / CH2CI2 (6 mL) and
stirred at room 5 temperature for 1.51 The mixture was
concentrated under vacuum and the residue  treated
with McOH (5 mL) and 2 M HCl / Et20 (15 mL) and
concentrated under  vacuum. A second treatrnent with
McOH (5 mL) and 2 M HC1 / Et20 (15 mL) and
reconcentration gave the title compound (120 mg). 'H
NMR (DMSO-d&) 89.17 (s,  1H), 8.62 (d, 11i, J= 6.6
Hz), 8.50 (dd,111, J= 2.6, 10.1 Hz), 8.25 (d, 1H, J=
9.1 10 Hz), 7.78 (d,1H, J = 163 Hz), 7.74 (dd, 1H, J =
8.1, 8.6 Hz), 7.17(d, 1H,J = 6.1  Hz), 6.87 (d, 1H, J=
16.3 Hz); MS(ESI ): m/z 305.11 (M+H)+ 



NHB0c F~NOZ  N O \ O / I \  i  N  C) (E)-tert-Butyl
1{3-(4{2-fluoro 4-nitrophenoxy)pyridin-3 15
yl)acryloyl)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 L, 0.92
mmol), and TBTU (160 mg, 0.50  mmol) and the mixture
stirred at rt for 2 h. The mixture was diluted with
EtOAc, 20 washed with saturated aq. NaHCO3 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 I
hexanes then 5 % McOH I CH2C12 to  give the title
compound (110 mg, 54%) as a light brown solid. 1H NMR
(DMSO-d6) S  9.15 (s, IH), 8.48 (d, 1H, J= 5.6 Hz),
8.44 (dd, 1H, J= 2.5, 10.5 Hz), 8.18 (d, 1H, J -119
9.2 Hz), 7.69 (d, 1H, J=15.3 Hz), 7.58 (dd, 1H, J=
8.6, 8.6 Hz), 7.50 (d, 1H, J=  15.7 Hz), 6.97 (d, 111,
J= 5.6 Hz), 6.89 (d, 111, J= 7.6 Hz), 4.31- 4.16 (in,
2H), 3.55  - 3.46 (m, 1H), 3.20-3.14 (m, 111),
2.83-2.81 (m,1H),1.82 -1.71 (m, 2H), 1.34- 1.18 (m,
211), 1.37 (s, 9H); MS(ESJ4): m/z 431.04 (100) [(M-C4
19) +H]+; m/z 487.10  5 (90) (M + Hf . NH BOO F~ NHZ
N O \ N  D) (E)-tort-Butyl 1-(3-(4
(4-amino-2-fluorophenory)pyridin-3-
yl)acryloyl)piperidin-4-ylcarbamate 



10 [00223] The title compound was prepared by the
reduction of (E)-tert-butyl 1-(3- (4-(2-fluoro
4-nitrophenoxy)pyridin-3-yl)acryloyl)piperidin
4-ylcarbamate (100 mg,  0.21 mmol) in a manner similar
to that of Step E of Example 35 using Fe powder (55
mg, 2.7 mmol), NH4C1(280 mg, 5.3 mmol). The product
(90 mg, 95%) was obtained  as a light brown solid
which was used directly in the subsequent step.
MS(ESr5: miz  15 457.18 (M+H)+. NHBoc F N~NO \  O\ I O
I/ F  O / I \ i  N E) (E)-tert-Butyl
1-(3-(4-(2-flnoro-4(3-(2-(4
flaorophenyl)acetyl)ureido)phenozy)pyridin-3-yl)acrylo
yl)piperidin-4- 20 ylcarbamate [002241 The title
compound was prepared from (E)-tert-butyl
1-(3-(4-(4amino-2-
fluorophenoxy)pyridin-3-yl)acryloyl)piperidin-4-ylcarb
amate (42 mg, 0.092 mmol)  and 0.3 M solution of
2-(4-fluorophenyl)acetyl isocyanate in toluene
(Compound D of -120 Example 1 i, 0.50 mL, 0.1 s mmoh)
in a manner similar to that of Step D of Example  33.
The crude product was adsorbed onto silica gel and
purified by flash  chromatography eluting with 0-5 %
McOH / EtOAc to give the product (20 mg, 33%)  as a
white solid. ~H NMR (DMSO-d6) S 11.05 (s, iH), 10.69
(s,1H), 9.03 (s, 1H), s 8.37 (d, 1H, J = 5.6 Hz),
7.82-7.74 (m, ZH), 7.47 (d, iH, J = 15.8 Hz),
7.42-7.33 (m,  4H), 7.20-7.13 (m, 2H), 6.89 (d, 1H, J
= 8.1 Hz), 6.63 (d, iH, J = 5.6 Hz), 4.31 (d,  1H,
J=13.7 Hz), 4.i9 (d,1H, J=12.7 Hz), 3.74 (s, 2H),
3.56-3.47 (m, iH), 3.22- 3.13 (m, 1H), 2.84-2.76
(m,1H), 1.76 (s, 2H}, 1.37 (s, 9H),1.32-1.20 (m, 2H);
MS(ES17: nr/z 636.23 (M + H)+. 10 



N~
(E}1-(4-(3{3-(4-Aminopiperidin-l-yt)-3-ozoprop-l-enynp
yridin-4-yloxy)-
3-fluorophenyl)-3-(2-(4-fluorophenynacetyl)area,
ditrifluoroacetic acid  salt [00225] (E)-tert-Butyl
i-(3-(4-(2-fluom-4-(3-(2{4 15
fluorophenyh)acetyl)ureido)phenoxy)pyridin-3-yl~cryloy
l~iperidin-4-ylcarbamate (ls  mg, 0.024 mmol) was
dissolved in anhydrous McOH (0.5 mL), treated with 4 M
HCl /  1,4-dioxane (1.5 mL) and stirred at rt for 1 h.
The mixture was concentrated under  vacuum to give the
crude product which was purified by preparative HPLC
(Column  A). The fraction containing the product was
treated with excess 1 M hydrochloric 20 acid,
concentrated and lyophilized to give the title
compound (8 mg, 44%) as a pale  yellow solid. ~HNMR
(DMSO-d6) S 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.s5-7.28 (m, sH), 7.23-7.08 (m, 2H),  6.80-6.72 (m,
iH), 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,1H),1.91-1.51
(m, 2H), l.so-l.is (m, lIT); Ms(ESI~: m/z 25 536.16 (M
+ H)+. -121 Example 46  N~N  \ ~ O\ I O O I/ F N i  N
1{3-Fluoro-4{3-(2-(pyridin-2 yl~thynynpyridin-4
ylory)phenyi)-3{2{4- fluorophenyl)acetyl)urea,
dihydrochioride salt 5 xr  N i  N 



A) 2 (2 (4 (2 Fluoru
4-nitrophenoxy)pyridin-3-ynethynyi)pyridine [00226] A
mixture of 4 (2-fluoro-4-nitrophenoxy)-3-iodopyridine
(Compound A of  Example 33,50 mg, 0.14 mmol) and
2-ethynylpyridine (Aldrich, 57 mg, 0.54 mmol),  10 THP
(1 mL) and Et3N (1 mL) was degassed by vacuum / argon
purge and treated in turn with Cu1(3 mg, 0.016 mmol)
and (Ph3P)4Pd (10 mg, 0.009 mmol). The mixture  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 15 on Si02 eluting with
0-1.5 % McOH / CH2C12 gave the title compound (42 mg,
89%)  as a brown solid. 'H NMR (DMSO-da) 88.91 (a,
111), 8.60 (d,1H, J= 4.5 Hz), 8.45  (dd, 1H, J= 2.6,
10.7 Hz), 8.19 (d, 111, J= 9.1 Hz), 7.86-7.83 (m, 1H),
7.66 (dd, 111,  J= 8.7, 8.7 Hz), 7.57 (d, 1H, J= 7.6
Hz), 7.45 -7.42 (m, 211), 7.14 (d, 1H, J= 4.5 Hz);
Mswsr): m/z 336.20 (M+H)+. 20 F / NH2  ~ I O \ N i  N
-122 B)
3-Fluoro-4-(3-(24pyridin-2-y1)etbynyl)pyridin-4-ylory)
benzenamine  [00227] The tide compound was prepared
from 2-(2-(4-(2-fluoro-4-
nitrophenoxy)pyridin-3-yl)ethynyl)pyridine (30 mg,
0.090 mmol) in a manner similar  to that of step E of
Example 35 to give the title compound (20 mg) as a
brown solid.  5 MS(E811): m/z 30620 (M+H)+. C)
1(3-Fluoro4
(3-(2-(pyridin-2-yl)etbynyl)pyridin-4-ylory)phenyl}3-(
2-(4- fluorophenyl)aeetyl)urea, dihydrochloride salt
[002281 The title compound was prepared from
3-fluoro-4-(3-(2-(pyridin-2 10
yl)ethynyl)pyridin-4-yloxy)benzenamine (19 mg, 0.062
mmol) and 0.3 M solution of  



2-(4-fluorophenyl)acetyl isocyanate in toluene
(Compound D of Example 11, 0.50  mL, 0.15 mmol) in a
manner similar to that of Step D of Example 33.
Purification of  the reaction mixture by flash
chromatography on Si02 eluting with 0- 100 % EtOAc /
CH2Cl2 gave a white solid which was converted to the
hydrochloride in a manner 15 similar to Step D of
Example 33 to give the title compound (19 mg, 60%) as
a white  solid. IH NMR (DMSO-4) S 11.07(s, IN), 10.61
(s, 1H), 8.79(s, 111), 8.63 (d, 1H, J  = 5.6 Hz),
8.47(4 1H, J= 5.6 Hz), 7.89-7.86 (m, 1H), 7.83 (dd,
1H, J=1.5,12.7  Hz), 7.67(4 111, J= 7.6 Hz), 7.47-
7.43 (m, 211), 739 - 7.35 (m, 1H), 7.30-7.27  (m,
111), 7.20 -7.16 (m, 211), 7.14- 7.10 (m, 1H), 6.77(4
111, J= 5.6 Hz), 3.75 (s,  20 2H); MS(ESL'): m/z
485.17 (M + H)+. Example 47 N F /INT ~N I/~ \' O\ F  i
b  1-(3-Fluoro-4-(3-(2-(pyridin-3-yl)ethynyl)pyridin-4
yiory)phenyl}3-(2-(4- 25 fluorophenyl)acetyl)urea,
dihydrochloride salt - 123  N F NO2  \ I O ~ i  N A)
3{2-(4 (2-Fluoro-4-nitrophenoxy)pyridin-3
yl)ethynyl)pyridine [00229] A mixture of 4
(2-fluoro-4-nitrophenoxy)-3-iodopyridine (Compound A
of  Example 33, 50 mg, 0.14 mmol) and
3-ethynylpyridine (57 mg, 0.54 mmol), THE (1 5 mL) and
Et3N (1 mL) was degassed by vacuum / argon purge and
treated in turn with  CM (3 mg, 0.016 mmol), and
(Ph3P)4Pd (10 mg, 0.009 mmol). The mixture 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.  



Purification of the residue by flash chromatography on
Si02 eluting with 0-1.5 % 10 McOH / CH2C12 gave the
title compound (33 mg, 77%) as a brown solid. 'H NMR
(DMSO-d6) S 8.86 (s, 111), 8.65 (s, 1H), 8.61-8.57 (m,
2H), 8.45 (dd, 1H, J= 2.6,  10.7 Hz), 8.18 (d, 1H, J=
9.2 Hz), 7.90 (d, 111, J- 9.2 Hz), 7.62 (dd, 1H, J=
8.7, 8.7  Hz), 7.46 (dd, 111, f= 4.6, 8.1 Hz), 7.17
(d, 1H, J= 5.6 Hz); MS(ESb: m/z 336.19  (M + H)+. 15 N
: F / NH2  \ I O ~ i  N B)
3-Fluoro-4{3-(24pyridin-3-yl)ethynyl)pyridin-4-yloxy)b
enzenamine  [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 20 to Step E of
Example 35 to give the title compound as a brown solid
(25 mg, 93%).  MS(ESP): ma 306.20 (M + H)+. - 124  C)
1{3-Flnoro-4{3-(2-(pyridin-3-yl)ethynyl)pyridin-4-ylox
y)phenyl)-3{2-(4- fluorophenyl)acetyl)urea,
dihydrochloride salt [002311 The title compound was
prepared from 3-fluoro-4{3{24yridin-3-
yl)ethynyl)pyridin-4-yloxy)benzenamine (22 mg, 0.072
mmol) and 0.3 M solution of  5 2{4-fluorophenyl)acetyl
isocyanate in toluene (Compound D of Example 11, 0.50
mL, 0.15 mmol) in a manner similar to Step D of
Example 33. Purification of the  reaction mixture by
flash column chromatography on 5102 eluting with 0-100
%  EtOAc / CHZC12 gave a white solid which was
converted to the hydrochloride in a  manner similar to
Step D of Example 33 to give the title compound (15
mg, 38%) as a 10 white solid. 1H NMR (DM80.4) 611.04
(s, 111), 1039 (s, 111), 8.76 (s, 1H), 8.74 (d,  111,
J=1.1 Hz), 8.60 (dd, 111, J= 5.6, 1.1 Hz), 8.45 (d,
111, J= 6.1 Hz), 7.98 (d, 1H, J  = 7.7 Hz), 7.80 (d,
1H, J=12.1 Hz), 7.47 -7.45 (m, 111), 7.41(s, 211),
7.36-7.34 



(m, 2H), 7.16 (dd, 2H, J= 8.8, 8.9 Hz), 6.78 (d, 1H,
J= 5.5 Hz), 3.74 (s, 211);  MS(FST4): 485.13 m/z. 15
Example 48 ~N  o ' e: Br  F~NN O ~  HaN N
N{4{2-Aminopyridin-4-yloxy)-3-fluorophenyl)-2-bromoiso
nicotinamide,  trifluoroacetic acid salt 20 coca  N Br
A) 2-Bromo-isonicotinicacyl chloride [00232] A
solution of 2-btomo-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  -125 concentrated and the crude product of
2-bromoisonicotinoyl chloride was used  directly in
the next step without further purification. B)
N-(4-(2-Aminopyrldin-4-yloxy)-3-fluorophenyl)-2-bromoi
sonicotinamide  5 [00233] To the above residue was
added a solution of 4-(4-amino-2-
fluorophenoxy)pyridine-2-amine (Compound B of Example
24,70 mg, 0.32 mmol) in  CH2C12 (3 mL) at rt, and the
reaction was stirred for 1 h. The reaction mixture was
concentrated and the residue was purified by
preparative HPLC to obtain the title  compound (75 mg,
45 %) as a yellow solid (TFA salt). 1H NMR (DMSO-d) S
11.03 10 (s, 1H), 8.62 (d, 1H, J= 5.0 Hz), 8.17 (s,1
H), 7.89-8.04 (m, 411), 7.71 (d, 111, J= 8.8  Hz),
7.51(t,111, J= 9.3 Hz), 6.72 (dd,1H, J= 7.1, 2.2 Hz),
6.18 (d,111, J= 2.2 Hz);  MS(ESI5 m/z 403, 405 (M +
H)+ 



Example 49  N  O I / N \ H  F~NH O \  15 HzN ni
N{4-(2-Aminopyridin-4-yloxy)-3-fluorophenyl}2-(4-fluor
ophenylamino)  isonicotinamide, Ws-tritluoroacetic
acid salt H02C I / NH \  20 A)
2-(4-Fluorophenylamino)isonicotinic acid [002341 To a
mixture of 2-fluoro-isonicotinic acid (Aldrich, 423
mg, 3.0 mmol)  and 4-fluoroaniline (555 mg, 5.0 mmol)
in DMF (18 mL) at rt was added NaH (500  mg of 60% in
oil), and the mixture was heated at 85 C for 75 min.
Acetic acid (0.7  mL) was added to the reaction
mixture and it was concentrated in vacuo. To the 25
residue were added EtOAc (100 mL) and water (20 mL),
stirred for 20 min and the  - 126  solid was filtered,
washed with EtOAc and dried to obtain the desired
product (600  mg, 50%) as a tan solid. 1H NMR
(DMSO-d6) S 8.98 (s, 1H), 8.43 (s, 1H), 8.04 (d,  1H,
J= 4.9 Hz), 7.69 (dd, 211, J= 8.8, 4.9 Hz), 7.24 (s,
111), 7.05 (dd, 2H, Jr 8.2, 6.0  Hz); MS(ES17 m/z
233.3 (M + H)t 5 CIOC I ~ ~ ~ B)
2-(4-Fluorophenylamino)isonicotinicacyl chloride
[00235] A mixture of
2-(4-fluorophenylamino)isonicotinic acid (464 mg, 2.0
mmol) and thionyl chloride (10 mL) was heated at
reflux temperature for 2 h. The  10 reaction was
concentrated in vacuo, and the crude product was used
directly in the  next step. C)
N-(4-(2-Aminopyridin-4-yloxy)-3-fluorophenyl)-2-(4- 



fluorophenylamino)isonicotinamide  15 [00236] A
solution of
4-(4-amino-2-fluorophenoxy)pyridine-2-amine (Compound
B of Example 24,450 mg, 2.1 mmol) in
1,2-dicbloroethane (10 mL) was added slowly  to a
solution of acylcbloride 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 20
solution (50 mL). The EtOAc layer was separated, dried
over MgSO4 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). 1H NMR (DMSO-d6)  S 10.90 (s, 111), 9.32 (s,
111), 8.27 (d, 1H, J= 5.5 Hz), 7.92-7.07 (m,11H), 6.68
(dd,  111, J= 7.1, 2.2 Hz), 6.10 (d, 1H, J= 2.2 Hz);
MS(E811) m/z 217.9 (M+ H)+. 25 -127 Example 50  0 H O
F~NH O ~  H2N N
N{4-(2-Aminopyridin-4-yloxy)-3-fluorophenyl}-6-oxo-1,6
-dihydropyridine-2- carboxamide, trifluoroacetic acid
salt 5 [00237] To a solution of 6-hydroxypicolinic
acid (Aldrich, 28 mg, 0.20 mmol) and  HOBt (28 mg,
0.21 mmol) in DMF (2 mL) at rt was added EDCLHCI (50
mg, 0.26  mmol) followed by
4-(4-amino-2-fluorophenoxy)pyridine-2-amine (Compound
B of  Example 24,42 mg, 0.19 mmol), and the reaction
mixture was stined overnight at rt.  Purification of
the reaction mixture by preparative HPLC afforded the
desired product 10 (24 mg, 25 %) as a light brown
solid (TPA salt). 1H NMR (CD3OD) S 8.03 (dd, 1H, J
=12.6, 2.2 Hz), 7.79-7.36 (m, 5H), 6.85 (d, 1H, J= 8.8
Hz), 6.67 (dd,111, J= 7.2,  4.4 Hz), 6.22 (d, I H, J=
2.2 Hz); MS(ESI') m/z 341.3 (M + H)+. 



Example 51 O I NH  F. NH O  O ~ 15 H2N N
N-(4-(2-aminopyridin-4-yloxy)-3-fluorophenyl)-2-oxo-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 EDCI.HC1(80 mg, 0.42 mmol) 20
followed by
4-(4-amino-2-fluorophenoxy)pyridine-2-amine (Compound
B of Example  24,65 mg, 0.30 mmol), and the reaction
mixture was stored for 20 hat rt. -128 Purification of
the reaction mixture by preparative HPLC afforded the
desired product  (70 mg, 49 %) as a beige-colored
solid (TFA salt). 1H NMR (CD3OD) 6 8.59 (dd,  1H, J=
7.1, 2.2 Hz), 8.03 (dd, 1H, J=12.6, 22 Hz), 7.83 (d,
1H, J= 7.7 Hz), 7.75  (dd, 1H, J= 6.6, 22 Hz), 7.44
(d, 111, J= 8.8 Hz), 732 (t, 111, J= 8.8 Hz), 6.67 (m,
5 211), 611(d, 111, J= 22 Hz); MS(ESI4) mlz 341.2 (M +
H)+  Example 52 \ GH8  O I NH  FyNH O O \  H2N N
N-(4-(2-Aminopyridin-4
yloxy)-3-fluorophenyl)-6-methyl-2-oxo4,2- 10
dihydropyridine-3-carboxamide, trifluroacetic acid
salt (00239] To a solution of
2-hydroxy-6-methylnicotinic acid (Lancaster, 72 mg,
0.47  mmol) and HOBt (50 mg) in DMF (5 mL) at rt was
added EDCLHCI (130 mg, 0.68  mmol) followed by
4-(4-amino-2-fluorophenoxy)pyridine-2-amine (Compound
B of  Example 24, 110 mg, 0.50 mmol), and the reaction
mixture was stirred at rt over 72 h. 



15 Purification of the reaction mixture by preparative
HPLC afforded the desired product  (125 mg, 55 %) as a
beige-colored solid (TFA salt). 'H NMR (CD3OD) S 8.46
(d, 1H,  J= 7.9 Hz), 8.03 (dd,1H, J=12.7, 2.8 Hz),
7.83 (d, 1H, J= 7.1Hz), 7.44 (dd,1H, J=  8.8, 2.2 Hz),
7.33 (t, 1H, J= 8.8 Hz), 6.67 (dd, 1H, J=7.7, 2.7 Hz),
6.45 (d, 1H, J=  7.7 Hz), 6.21 (d, 111, J= 2.8 Hz),
2.40 (s, 311); MS(ESI4) m/z 355.2 (M + H)+. 20 - 129
Example 53 CI  O I NH  F~NH O  O \ HzN N N- 4-
2-Aminopyridin-4-yloxy
-3-fluorophenyl)-5-chloro-2-oxo-1,2-
dihydropyridine-3-carboxamide, trifuroacetic acid salt
5 [00240] To a solution of 2-hydroxy-5-chloronicotmic
acid (Avocado, 87 mg, 0.50  mmol) and HOBt (40 mg) in
DMF (4 mL) at rt was added EDCLHCI (130 mg, 0.68
mmol) followed by
4-(4-amino-2-fluorophenoxy)pyridine-2-amine (Compound
B of  Example 24, 110 mg, 0.50 mmol), and the reaction
mixture was stirred for 72 h.  Purification of the
reaction mixture by preparative HPLC afforded the
desired product 10 (115 mg, 45 %) as a beige-colored
solid (TFA salt). 1H NMR (CD3OD) S 8.50 (d, 1H,  J=
3.3 Hz), 8.03 (dd,1H, J=12.6, 2.1 Hz), 7.84 (m, 211),
7.46 (d, 1H, J= 8.8 Hz),  7.34 (t, 1H, J= 8.8 Hz),
6.67 (dd, 111, J= 7.2, 2.2 Hz), 6.21(d, 1H, J= 2.2
Hz);  MS(ESIt) m/z 375.1, 377.1 (M + Hf. 15 Example 54
Br  \  O ' NH F~NH O  



O \ H2N N~
N-(4-(2-Aminopyridin-4-yloxy)-3-fluorophenyl)-5-bromo-
2-oxo-1,2- dihydropyridine-3-carboxamide,
trifluoroacetic acid salt -130 [00241] To a solution
of 2-hydroxy-5-bromo-nicotinic acid (147 mg, 0.67
mmol,  Syn. Comm, 1989,19,553-559) and HOBt (30 mg) in
DMF (4 mL) at rt was added  EDCI.HCI (160 mg, 0.83
mmoi) followed by
4-(4-amino-2-fluorophenoxy)pyridine-2- amine (Compound
B of Example 24, 147 mg, 0.67 mmol), and the reaction
mixture 5 was stirred at rt overnight. Purification of
the reaction mixture by preparative HPLC  afforded the
title compound (120 mg, 33 %) as a beige-colored solid
(TFA salt). 1H  NMR (DMSO-d6) S 13.22 (s,1H),12.23 (s,
1H), 8.40 (d, 1H, J= 2.8 Hz), 8.14 (d, Iii,  J= 2.8
Hz), 8.12-7.46 (m, SH), 6.68 (dd, iii, J= 7.2, 2.2
Hz), 6.14 (d, 111, J= 2.2  Hz); MS(ESI4) m/z 419 / 421
(M + H)+ 10 Example 55 H  N CH3  O F~NH O  O ~ H2N N
N-(4-(2-Aminopyridin-4-yloxy)-3-fluorophenyl)-6-methyl
-4-oxo1,4- dihydropyridine-3-carboxamide,
trifluoroacetic acid salt 15 [00242] To a solution of
4-hydroxy-6-methyl-nicotinic acid (Wako, 77 mg, 0.50
mmol) and HOBt (50 mg) in DMF (5 mL) at rt was added
EDCLHCI (130 mg, 0.68  mmol) followed by
4-(4-amino-2-fluorophenoxy)pyridine-2-amine (Compound
B of  Example 24, 110 mg, 0.50 mmol), and the reaction
mixture was stirred at rt overnight,  and then heated
at 75 C for 1.5k After cooling the reaction mixtureto
rt 



20 purification by preparative HPLC afforded the title
compound (70 mg, 29 %) as a  white solid (TFA salt).
1H NMR (DMSO-4) S 13.22 (br s, 111), 12.53 (s, 111),
8.47  (d, 1H, J= 5.5 Hz), 8.04 (d, 1H, J= 2.2 Hz),
7.95 (d, 111, J= 8.2 Hz), 7.82 (s, 211),  7.46-7.42
(m, 211), 6.70 (dd, 1H, J= 7.7, 2.7 Hz), 6.39 (s, 1H),
6.14 (d, 111, J= 2.2  Hz); MS(ESI+) m/z 355.3 (M +
H)+. 25 -131  Ezample 56  H  O ' N I ~ F~NH O  O ~ ,
HZN ry
N-(4(2-Amiaopyridiu-4-ylory)-3-fluorophenyt)-5-benzyl-
4-ozo-1,4  dihydropyridine-3-carbozamide,
trittuoroacetic acid salt 5 OH OH Br I \ I \  i /  N
A) 3-Bromo-5-(hydroxy(phenyl)methynpyridin-4-ol
[00243] To a heterogeneous mixture of
3,5-dibmmo~-hydroxypyridine (2.53 g, 10  mmol,
prepared following the procedure in Synthesis,
2001,14, 2175-2179) in 10 anhydrous THE (20 mL) at -78
C under Ar-afro was added phenylmagnesium  bromide
solution (11 mL of 1 M solution in THF, 11 mmol).
After stirring for 1 S  min. was added n-BuLi 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
-78C 15 under Ar-atm. The reaction miscn,rP 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 hexaneBtOAc/MeOH // 750:250:50  followed
by hexane/EtOAc/MeOH/Et3N // 460:460:50:10 to afford
the desired  product (2.85 g, 91 %) as a white solid.
1H NMR (CD,iOD} S 8.13 (s, 1H), 8.04 (s, 20 1H),
7.41-7.20 (m, SH), 5.94 (s, 1H); MS(ESI~ m/z 280, 282
(M + ~+.  OH  Br ( \ i / N '  -132 B)
3-Benzyl-5-bromopyridin-4-ol [00244] A mixture of
3-bromo-5-(hydroxy(phenyl)methyl)pyridin-4-oi (2.55g,
91  mmol), TFA (16 mL) and Et3S1H in CH2C12 (30 mL)
was stirred at rt for 10 h. The  reaction mixture was
concentrated in vacua and the residue was purified by
flash 5 column chromatography on silica gel eluting
with hexane/EtOAc/MeOH //  600:300:50 followed by
hexane/EtOAc/MeOH 11400:400:50:10 to afford an impure
product which was triturated with a small amount of
McOH and Et20 to obtain the  desired product (255 mg,
10%) as a white solid. 'H NMR (DM80-d6) S 11.75 (br s,
1H), 8.13 (s, 1H), 7.54 (s, 111), 7.26-7.14 (m, 511),
2.49 (s, 211). 10 DH  HOOC ~ ~  N I /  C)
5-Benzyl-4-hydroxynicotinic acid [00245] To a solution
of 3-benzyl-5-bromopyridin-4-ol (220 mg, 0.83 nunol)
in  anhydrous THE (8 mL) at -78C under Ar-atm was
added McLi solution (0.61 mL of  15 1.5 M solution in
TIf, 0.92 mmol). After stirring for 5 min. n-BuLi
solution (0.5 mL of 2 M solution in cyclohexane, 1.0
mmol) was added and the mixture was stirred for  15
min at -78 C under Ar-atm. Carbon dioxide was bubbled
through the reaction  



mixture for 20 min at -78 C. The reaction mixture was
then quenched by adding  HOAc (2 mL), concentrated in
vacua and the residue was purified by by preparative
20 HPLC to afford the desired product (100 mg, 35 %)
as a white solid (TFA salt). 1H  NMR (DMF-d7) S 12.99
(br s, 1111), 8.69 (s, 110, 8.28 (s, 1H), 7.35-7.19
(m, 511), 3.90  (s, 211); MS(ESC) m/z 230.1(M + H)+.
D) N
(4-(2-Aminopyridin-4-ylory}3-fluorophenylJ-S-benzyl
d-oao-1,4- 25 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 it was added
EDCI.HCI (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. - 133
Purification of the reaction mixture by preparative
HPLC afforded the desired product  (35 mg, 43 %) as a
white TFA solid salt. 1H NMR (DMSO-d6) 61315 (br s,
1H),  12.44 (s, 111), 8.59 (d, 1H, J= 4.9 Hz), 8.08
(dd,1H, J=13.2, 2.2 Hz), 7.97 (d, 111, J  = 7.1 Hz),
7.81(d, IN, J= 9.4 Hz), 7.52-7.19 (m, 711), 6.72
(dd,1H, J= 7.2, 2.2 Hz), 5 6.15 (d, 1H, J= 2.5 Hz),
3.81 (s, 210,3.51 (br 5,210; MS(ESI) m/z 431.2 (M +
H)t  Example 57 o ~ N I ~  F~NH O ~  O ~ H2N N
N-(4-(2-Aminopyridin-4-yloxy)-3-tluorophenyl)-2-oxo-l-
phenyl-l,2- 10 dihydropyridine-3-carboxamide,
trifluoroacetic acid salt NH  H3C02C CO2CH3 A)
(E)-Dimethyl2 (3-(phenylamino)allylidene)malonate
[00247) To a solution of
2-(3-methoxyallylidene)malonic acid dimethyl ester 15
(Acros Organics, 200 mg, 1.0 mmol) in THE (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. 1H NMR (DMSO-d6) 610.16 (d,
1H, J=12.7 Hz), 8.06 (t, iN, J=  12.7 Hz), 7.74 (d,
1H, J=12.7 Hz), 7.30 (t, 2H, J= 8.7 Hz), 7.16 (d, 21!,
J= 7.7 Hz), 20 6.98 (t, 11!, J= 7.7 Hz), 6.35 (t, iH,
J=12.1 Hz), 3.69 (s, 31!), 3.65 (s, 31!).  -134 N
HgCO2C O I / B) Methyl
2-oxo-1-phenyl-1,2-dthydropyridine-3-carboxylate
[00248] To a solution of the aniline adduct obtained
above (130 mg, 0.50 mmol) in  methanol (8 mL) at rt
was added NaH (50 mg of the 60% NaI in oil, 1.2 mmol)
and 5 the mixture was stirred at rt for 3 Ii. Acetic
acid (0.3 mL) was added to the mixture,  concentrated
to a volume of ^4 mL, and purification of the reaction
mixture by  preparative HPLC provided the desired
product (105 mg, 92 %) as a yellow solid. 'H  NMR
(CD3OD) S 8.30 (dd, IH, J= 7.2, 2.2 Hz), 7.87 (dd,
III, J= 6.6, 1.7 Hz), 7.57- 7.38 (m, 5H), 6.53 (t,1H,
J= 7.0 Hz), 3.84 (s, 311); MS(ESI') m/z 230.3 (M +
H)+.  10 . I ~  HOZC N  O  C)
2-Oxo-1-phenyl-1,2-dihydropyridine-3-carboxylic acid
[00249] A mixture of methyl
2-oxo-l-phenyl-l,2-dihydropyridine-3-carboxylate  (70
mg, 0.31 mmol) and LiOH (40 mg) in methanol (6 mL) and
water (1 mL) was 15 stirred at rt overnight. To the
reaction mixture were added EtOAc (50 mL) and 1 N aq
HCl (15 mL). The EtOAc layer was separated, dried over
MgSO4, and concentrated  in vacuo to afford the
product (55 mg, 83 %) as a light yellow solid. IH NMR
(DMF- c1) S 11.77 (Ix s, 111), 8.57 (dd, 111, 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, 1111, J= 7.0 Hz); MS(ES1+) m/z 2162
(M + H)}. 



20 D)
N-(4-(2-Aminopyridin-4-yloxy)-3-fluorophenyl)-2-oxo4-p
henyl-1,2- dihydropyridine-3-carboxamide  [00250] To a
solution of 2-oxo-1
phenyl-l,2-dihydropyridine-3-carboxylic acid (36  mg,
0.17 mmol) and HOBt (18 mg) in DMF (3 mL) at rt was
added EDCLHCI (45 25 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  -135
afforded the title compound (32 mg, 36 %) as a beige
colored solid (TFA salt). 1H  NMR (DMSO-d6) S 13.35
(br s,1H),12.11 (a, 111), 8.52 (dd,1H, J= 7.3, 2.1
Hz),  8.08 (dd,1H, J= 6.6, 2.1 Hz), 8.03 (d, 1H, J=
2.3 Hz), 7.89 (d, 1H, J= 7.2 Hz), 7.81  (s, 1H),
7.54-7.36 (m, 613), 6.69-6.63 (m, 211), 6.08 (d, 111,
J= 2.4 Hz), 3.55 (br s, 5 111); MS(ESf m/z 417.2 (M+
H)+. Example 58  1  F~NH O' / F  O ~ HZN pj N (4
(2-Aminopyridin
4-yloxy)-3-fluorophenyl)-6-(4-fluorophenyl)pyridyl-N-
10 oxide-amide, trifluoroacetic acid salt HOZC N / F
A) 644-Fluorophenyl)picolinic acid [00251] A solution
of 2-bromo-picolinic acid (Aldrich, 2.02 g, 10 mmol)
in DME  15 containing 4 mL of 10 % aq Na2CO3 was
purged with Ar gas. To this mixturewas  added
Pd(PPh3)4 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(PPh3)4 was
added, and after purging with Ar 20 gas it was heated
at 100 C for 4.5 h. Trifluoroacetic acid (20 mL) was
added to the  reaction and the mixture was
concentrated in vacua. McOH (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
11900:100 followed by -136 EtOAc/MeOH/HOAc
11700:1500:50 provided the desired product (1.0 & 40 %
based  on borinane starting material) as a white
solid. 1H NMR (CD3OD) 88.01 (d, 1H, J=  7.7 Hz),
7.94-7.87 (m, 3H), 7.73 (d, 1H, J= 7.7 Hz), 7.13 (t,
211, J= 8.8 Hz); MS(ESf) m/z 234 (M + H)+.  5 HOZC H'
~  O ' F  B) 6-(4-Fluorophenyl)picolinic acidN-oxide
[00252] A mixture of picolinic acid derivative (1.0 g,
4.6 mmol), Na2HPO4 (1.2 g)  and m-CPBA (1.1 g, -70%
from Aldrich) in CH2C1CH2C1(30 mL) was stirred at rt
10 for 2 It. Additional Na2HPO4 (0.8 g) and m-CPBA
(1.0 g) was added to the reaction mixture and it was
stirred for 3 hat it Another Na2HPO4 (0.5 g) and
m-CPBA (0.5 g)  was added to the reaction mixture and
it was stirred at rt overnight. CHC13 (160 mL)  and 2
N aq. HCl solution (50 mL) were added to the reation
mixture and the organic  layer was separated, dried
over MgSO4 and concentrated in vacuo. The residue was
15 purified by flash column chromatography on silica
gel eluting with EtOAc/MeOH  /HOAc //700:240:60 to
obtain the desired product which was contaminated with
m- CPBA. This impure material was purified by
preparative HPLC to obtain the desired  product (175
mg, 16%) as a white solid. 1H NMR (DMF-d7) 8.45 (dd, I
H, 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). 20 C)
N-(4-(2-Aminopyridin-4-yloxy)-3-flaorophenyl)-6-(4- 



fluorophenyl)pyridyl N-oxide-amide, trifluoroaacetic
acid salt  [00253] To a solution of
6-(4-fluorophenyl)picolinic acid -N-oxide (23 mg, 0.1
mmol) and HOBt (10 mg) in DMF (2 mL) at rtwas added
EDCLHC1(30 mg, 0.16 25 mmol) followed by
4-(4-amino-2-fluorophenoxy)pyridine-2-amine (Compound
B of  Example 24,22 mg, 0.1 mmol), and the reaction
mixture was stirred at rt overnight.  Purification of
the reaction mixture by preparative HPLC afforded the
title compound  (25 mg, 46 %) as a white solid (TEA
salt). 1H NMR (DMF-d7) S 14.00 (s, 111), 8.43  (dd,
1H, J= 8.0, 2.2 Hz), 8.15 (dd,1H, J=118, 2.4 Hz), 8.08
(d, 111, J= 7.1 Hz),  -137 7.99-7.37 (m, 9H0, 6.72
(dd,1H, J= 7.0, 2.4 Hz), 6.32 (d, 111, J 2.3 Hz), 3.7
(br s,  211); MS(ESI') m/z 417.2 (M + H)+. Example 59
HyN O F / N ;~; N ~  / ~ I O I / F  5 N
1{4-(3{4{2-Aminoc2-oaoethyl)phenyl)pyridin-4-ylory}3-f
luorophenyl)-3{2-(4- fluorophenyl)acetyl)urea,
hydrochloride salt HO O NO2  F~N  10 A) 2
(4{4{2-Fluoro-4-nitrophenory)pyridin-3 ynphenyt)acetic
acid [002541 A 25 mL round bottom flask was charged
with 4{2-fluoro-4- nitrophenoxy)-3-iodopyridine
(Compound A of Example 33, 120 mg, 0.33 mmol), 2-
(4{4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)
acetic acid (Frontier  Scientific, 131 mg, 0.50 mmol),
tetrakis(triphenylphosphine)palladium(0) (Strem 15
Chemicals, 38 mg, 0.033 mmol), and sodium carbonate
(245 mg, 2.3 mmol). The  flask was flushed with
nitrogen and then charged with dioxane and water (1 mL
each).  After stirring at 80 C for 10 h, the mixture
was cooled to room temperature and then  concentrated
in vacuo. The crude product was purified by flash
column chromatography on silica gel (30% McOH / EtOAc)
to give the title compound (120  



20 mg, 99%) as a white solid. 'H NMR (CD3OD) S 8.61
(s, 110, 8.48 (d, 111, J= 5.6  Hz), 8.22 (dd, 1H,
J=10.4, 2.8 Hz), 8.14-8.11(m,111), 7.54 (d, 2H, J= 8.1
Hz), 7.41  (d, 2H, J= 8.0 Hz), 7.40 (m, 111), 7.05 (d,
1H, J= 5.7 Hz), 3.56 (s, 211); MS(ESt)  m/z 369.16 (M+
10+. -138 H2N O FcYNO2  N B)
2{4(4(2-Fluoro-4-nitrophenoay)pyridin-3-ynphenyl)aceta
mide  [002551 A 25 mL round bottom flask was charged
with 2{4{4{2-fluoro-4-
nitrophenoxy)pyridin-3-yl)phenyl)acetic acid (50 mg,
0.136 mmol), HOST (46 mg, 5 0.34 mmol), and EDCI (65
mg, 0.34 mmol). The flask was flushed with nitrogen
and  then DMF was added (1 mL). After stirring at
rtfor 1 b, the solution was cooled to  0C and then
charged with ammonium hydroxide (0.5 mL). The reaction
was stirred at  0C for 1 h and was then diluted with
brine (5 mL) and extracted with ethyl acetate (3  x 5
mL). The combined organic extracts were dried over
anhydrous Na2SO4 and 10 concentrated in vacuo. The
crude product was purified by flash column
chromatography on silica gel (20% McOH / EtOAc) to
give the title compound (33  mg, 66%) as a colorless
oil. iH NMR (CD3OD) S 8.49 (s, 1H), 8.38 (d, 1H, J=
5.6  Hz), 8.10 (dd, 1H, J=10.4, 2.4 Hz), 7.99 (m, 1H),
7.45 (d, 2H, J= 8.2 Hz), 7.30 (d,  211, J= 8.2 Hz),
7.28 (m, 1H), 6.93 (d,111, J= 5.6 Hz), 3.44 (s, 2H);
MS(ESI`) m/z  15 368.18 (M+H)+. C) 1-(4{3-(4(2-Amino
2-oxoethyl)phenyl)pyridin-4-ylory)-3-fluorophenyl}
3(2.{4-fluorophenyl)acetyl)urea [002561 A solution of
2{4{4{2-fluoro-4-nitrophenoxy)pyridin-3 20
yl)phenyl)acetamide (33 mg, 0.09 mmol) in THE (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(r)
with methanol. The filtrate was concentrated and the
residue partitioned  between EtOAc and saturated
aqueous sodium bicarbonate solution. The EtOAc 



25 phase was dried over anhydrous Na2SO4 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 fiuther purification.
1H NMR (CD3OD) 38.33 (s, 1H), 8.19 (d, 111, J=  5.6
Hz), 7.49 (d, 2H, J= 8.1 Hz), 7.32 (d, 2H, J= 8.2 Hz),
6.82 (t, 1H, J= 8.8 Hz),  -139 6.61 (d, 1H, J= 5.6
Hz), 6.44 (qd, iN, J=12.8, 2.8 Hz), 3.48 (s, 2H);
MS(ESI`) rn/z  338.25 (M + [00257[ The above amine was
dissolved in THE (1 mL) and then charged with 2-
(4-fluorophenyl)acetyl isocyanate (Compound D of
Example 11,250 uL, 0.074 mmol,  5 0.3 M in toluene).
After stirring at rtfor 1 h, the reaetion was purified
directly by flash chromatography on silica gel (10%
McOH / EtOAc) to give the title compound  as a white
solid The solid was dissolved in dioxane (2 mL) and
cooled to 0 C.  Anhydrous HCl (2 mL, 1 N in ether) was
added. After stirring at 0 C for 5 min, the  solution
was concentrated in vacuo. The resulting HCl salt was
lyophilized from 10 acetonitrile / water to give the
title compound (23 mg, 57%) as a white solid. 1H  NMR
(DMSO-d6) S 11.02 (s, IH),10.59 (s, 1H), 8.83 (s, IN),
8.58 (d, 1H, J= 6.4  Hz), 7.79 (dd, IN, J=12.8, 2.4
Hz), 7.60 (d, 21!, J= 8.4 Hz), 7.46-7.34 (m, 411),
7.31-7.28 (m, 2H), 7.11 (t, 211, J= 8.7 Hz), 6.88 (d,
111, J= 5.6 Hz), 3.70 (s, 2H),  3.40 (s, 2H); MS(ESt)
m/z 517.19 (M+H)+ 15 Example 60 NHZ F~N`/N ' ~  / ~ I
O O / F  i N
1-(4-(3-(4-(Aminomethyl)phenyl)pyridin-4-ylory}3-fluor
ophenyn-3-(2-(4- fluorophenyl)acetyl)urea,
trifluoroacetic acid salt 20 F / NO2  



OHC / O N  A) 4 (4
(2-Fluoro4-nitrophenoxy)pyridin-3-yDbenzaldehyde
[00258] Prepared in a similar manner as Step A of
Example 59 to give the title  compound (86%) as a
colorless oil. 1H NMR (CD3OD) S 9.92 (s, 1H), 8.56 (s,
111),  25 8.41 (d, IH, J= 6 Hz), 8.12 (dd,1H, J=10.3,
2.6 Hz), 8.05-8.01 (m, 1H), 7.90 (d,  -140 2H, J= 8.3
Hz), 7.73 (d, 2H, J= 8.2 Hz), 7.35 (t,1H, J= 8.4 Hz),
6.95 (d,1H, J= 6  Hz); MS(ESP) m/z 339.19 (M + H)+
NHBoc F~NOZ  ~I I~ N  5 B) tent-Butyl 4{4-(2-fluoro
4-nitrophenory)pyridin-3-yl)benzylcarbamate  [00259]
To
4-(4-(2-fluoro-4-nitrophenoxy)pyridin-3-yl)benzaldehyd
e (81 mg, 0.24  mmol) in methanol (2 mL) was added
ammonium acetate (185 mg, 2.4 mmol)  followed by
sodium cyanoborohydride (16 mg, 0.24 mmol). The
reaction was stirred  at rt for 4 h and was then
concentrated in vacuo. The residue was dissolved in
water 10 (5 mL) and extracted with EtOAc (2 x 5 mL).
The combined organic extracts were  washed with
saturated aqueous sodium bicarbonate solution, dried
over anhydrous  Na2SO4, and concentrated in vacuo. The
crude product was dissolved in  dichloromethane (2 mL)
and then triethylamine (50 uL, 0.36 mmol), DMAP
(spatula  tip), and di-tent-butyl dicarbonate
(Aldrich, 57 mg, 0.26 mmol) were added 15
sequentially. The reaction was stared at rt for 2 hand
was then purified directly by  flash column
chromatography on silica gel (EtOAc) to give the title
compound (13  mg, 12%) as a colorless oil. 'HNMR
(CD3OD) S 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 (d,
211, J= 8 Hz), 7.26 (d,  211, J= 8.2 Hz), 7.25 (m,
1H), 6.95 (d, 111, J= 5.6 Hz), 4.16 (s, 211), 135 (s,
911); 20 MS(ESit) m/z 440.19 (M+ H)t 



C) 1-(4-(3-(4-(Aminomethyl)phenyl)pyridin-4
yloxy)-3-fluorbphenyl)-3-(2-(4-
fluorophenyl)acetyl)urea [00260] Prepared in a similar
manner as Step C of Example 59. After acylurea  25
formation, 4 N HCl in dioxane (5 mL) was added. After
stirring at rtfor 5 min, the  reaction was
concentrated in vacuo. The residue was suspended in
EtOAc, washed  with saturated aqueous sodium
bicarbonate solution, dried over anhydrous Na2SO4,
and concentrated in vacuo. The crude material was
purified by prep HPLC. The - 141  appropriate
fractions were concentrated in vacuo to remove
methanol. Toluene was  added and then concentrated (2
x 5 mL). The resulting solid was lyophilized from
acetonitrile / water to give the TFA salt of the title
compound (6 mg, 25%) as a white  solid. 1H NMR
(DMSO-d5) S 11.00 (s, IH), 10.53 (s, 1H), 835 (s, 1H),
8.40 (d, 111, J 5 = 4 Hz), 7.73 (dd,1H, J=12, 4 Hz),
7.67 (d, 2H J= 8 Hz), 7.51 (d, 211. J= 8 Hz),
7.34-7.27 (m, 414), 7.13-7.09 (m, 211), 6.73 (d, 1H,
J= 4 Hz), 4.03 (s, 211), 3.68 (s,  211); MS(ESI4) m/z
489.18 (M + Hf. Example 61 / F F\ I O I/ O F 10 HO/ N
N \  N~ ~ \ N
1-(3-Flaoro-4-(3{6-(piperazin-l-yl)pyridin-3-yl)pyridi
n-4-ylory)phenyl}3-(2-(4- fluorophenyl)acetyl)urea,
hydrochloride salt Boc N] F , I NO2  N / f O \ N~ \  N
15 A) tent-Butyl
4(544(2-fluoro4-nitrophenoxy)pyridin-3-yi)pyridm-2
yl)piperazine-1-carboxylate  1002611 Prepared in a
similar manner as Step A of Example 59 to give the
title  



compound (87%) as a colorless oil. 1H NMR (CD3OD) S
8.62 (s, 111), 8.46 (d, 1H, J  = 6 Hz), 8.36 (d, 1H,
J= 2.4 Hz), 8.24 (dd,111, J=10.4, 2.8 Hz),
8.15-8.11(m, 111), 20 7.84 (dd,1H, J= 8.8, 2.4 Hz),
7.41(t, IH, J= 8.4 Hz), 7.04 (d,111, J= 5.6 Hz), 6.92
(d, 111, J= 8.8 Hz), 3.61-3.59 (m, 411), 3.56-3.54 (m,
411), 1.50 (s, 911); MS(ESI') m/z  496.23 (M + H)+ -
142  F NH2  N~ I \ N  B)
tent-ButyI4-(S-(4-(4-amino-2-fluorophenoxy)pyridin-3-y
T)pyridin-2- yl)piperazine-1-carboxylate [002621
Prepared in a similar manner as Step C of Example 59
to give the title 5 compound (96%) as a colorless oil.
iH NMR (CD3OD) S 8.34 (s, 111), 8.29 (d, 111, J  = 2
Hz), 8.18 (d, 11!, J= 6 Hz), 7.78 (dd,11-1, J= 9.2,18
Hz), 6.87-6.83 (m, 211),  6.61 (d, 1H, J= 5.6 Hz),
6.48 (dd, 1H, J=12.8, 2.8 Hz), 6.44-6.41(m, 111),
3.50-3.46  (m, 8H),1.38 (s, 9H); MS(ESI4) m/z 466.25
(M+ Hf. 10 C)
1-(3-Fluoro-4-(3-(6-(piperazb-1-yl)pyridin-3-yl)pyridi
n-4-yloxy)phenyl)- 3-(2-(4-fluorophenyl)acetyl)urea
[002631 Prepared in a similar manner as Step C of
Example 59 to give the title  compound (28%) as the
HCl salt. 1H NMR. (DMSO-d6) S 11.33 {s, 110, 10.76 (s,
1H), 9.09 (s, 111), 8.74 (d, 1H, J= 6.8 Hz), 8.57 (d,
1H, J= 2.4 Hz), 8.16 (dd, IH, J= 15 8.8, 2 Hz), 7.91
(dd, 1H, J=12.8, 2 Hz), 7.61 (t, 111, J= 8.8 Hz),
7.55-7.50 (m, 11,  7.42-7.38 (m, 2H), 7.28 (d, 1H, J=
6.5 Hz), 7.27-7.18 (m, 3H), 3.98 (m, 411), 3.82 (s,
2H), 3.23 (m, 411); MS(ESI') m/z 545.19 (M + H)+.
Example 62 H ~ \  HN~ F / N N \  ~N / O\ I O O I/  N~
I \ 



20 N
N-(3-Fluoro-4-(3-(6-(piperazin-l-yl)pyHdin-3-yl)pyndin
-4-yloxy)phenyl)-2-ozo  1-phenyl-1,2-dihydroppyy
ldine-3-carboxamide, hydrochloride salt [002641 To
tert-butyl
4-(5-(4-(4-amino-2-fluorophenoxy)pyridin-3-yl)pyridin-
2- yl)piperazine-1-carboxylate (Compound B of Example
61,32 mg, 0.069 mmol) in  - 143  THE / DMF (1 mL each)
was added 2-oxo-1-phenyl-1,2aydropyridine 3 carboxylic
acid (Compound C of Example 57, 15 mg, 0.069 mmol),
DIPEA (60 uL, 0.35 nunol),  then TBTU (Fluka, 33 mg,
0.10 mmol). After stirring at rt for 18 h, the
reaction was  diluted with EtOAc (5 mL), washed with
10% aqueous lithium chloride solution (2 x 5 5 mL)
followed by saturated sodium bicarbonate solution (1 x
5 mL), dried over  anhydrous Na2SO4, and concentrated
in vacuo. The residue was suspended in ether,  cooled
to 0 C, and treated with 4 N HCi in dioxane (5 mL).
The solution was  allowed to warm to rt and then
stirred at it for 2 h. The solution was concentrated
in  vacuo and the resulting crude product was purified
by prep HPLC. The appropriate 10 fractions were
concentrated to remove methanol and then made basic
with saturated  aqueous sodium bicarbonate solution.
The aqueous solution was extracted with  EtOAc (2 x 10
mL) and the pooled organic extracts were dried over
anhydrous  Na2SO4 and then concentrated in vacuo. The
residue was dissolved in THE (2 mL),  cooled to 0 C,
and treated with 1N HCl in ether (0.5 mL). After
stirring at 0 C for 5 15 min, the mixture was
concentrated. The resulting white solid was
lyophilized from  acetonitrile / water to give the HCl
salt of the title compound (26 mg, 56%) as a pale
yellow solid. 'H NMR (DMSO-c4) S 12.16 (s, Iii), 8.92
(s, 111), 8.59 (d, 111, J= 6.4  Hz), 8.53 (dd, 1H, J=
7.2, 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), 7.99 (dd, 1H, J=
8.8, 14 Hz), 7.54-7.46 (m, 711), 7.20 20 (d, IH, J=
6.4 Hz), 7.97 (d, 1H, J= 9.2 Hz), 6.68 (t, 1H, J= 6.8
Hz), 3.82-3.80 (m,  411), 3.12 (m, 411); MS(ESI+) m/z
545.19 (M + Example 63 O  



N N F y I N N NHZ  N/ I O\ O O/ N~ ~ ~  I5 N  25
1V1-((R)-2-Amino-2 oso l-phenylethyn
1V3{3-fluoro-4-(3-(6-(piperazin-l-
yl)pyHdin-3-yl)pyridin-4-yloxy)phenyl)malonamide,
hydrochloride salt -144 [00265] To tert-butyl
4-(5-(4-(4-amino-2-fluorophenoxy)pyridin-3-yl)pyridin-
2- yl)piperazine-l-carboxylate (Compound B of Example
61,32 mg, 0.069 mmol) in  THE (1 mL) was added DIPEA
(60 uL 0.35 mmol) then ethyl 3-chloro-3 oxopropanoate
(Aldrich, 10 uL, 0.076 mmol). After stirring at rt for
2 h, the reaction  5 was diluted with EtOAc (5 mL),
washed with saturated aqueous sodium bicarbonate
solution (1 x 5 mL), dried over anhydrous Na2SO4, and
concentrated in vacuo. The  insulting yellow oil (65
mg) was dissolved in THE (2 mL) and then charged with
1 N  aqueous sodium hydroxide solution (2 nL). The
solution was stirred at rt for 6 h.  The solution was
concentrated to remove THE and then acidified to pH
4-5 with 1 N 10 aqueous HCI solution. The solid was
collected by vacuum filtration and washed with  water
to give the corresponding acid as a white solid (30
mg, 78% 2 steps). MS(ESr')  m/z552.21 (M+H)t [00266]
The above acid was coupled with D(-)-phenylglycinamide
(Bachem) using  TBTU as described above to give the
HCI salt of the title compound (32%) as a white  15
solid. IH NMR (DMSO-d6) S 10.64 (s, 111), 8.89 (s,
1H), 8.74 (d, lH, J= 8 Hz), 8.56 (d, 111, J= 5.6 Hz),
8.46 (d, 1H, J= 2.4 Hz), 7.96 (d, 1H, J= 8.8 Hz), 7.84
(d, 111, J=  12 Hz), 7.74 (s, 1H), 7.46-7.37 (m, 4H),
7.31-7.22 (m, 511), 7.06 (d, 1H, J= 9.2 Hz),  5.34 (d,
1H, J= 8 Hz), 3.81-3.78 (m, 4H), 3.40 (s,211), 3.12
(m, 411); MS(ESr4) m/z  584.25 (M + H)+. 20 Example 64



H H O~ I N" N O I M F  NO N
1-(3-Fluoro-4-(3-(pyridin-3-yl)pyridin-4-yloxy)phenyl)
-3-(2-(4- fluorophenyl)acetyl)urea, hydrochloride salt
25 -145 F~NOZ  N A) 3
(4-(2-Fluoro-4-nitrophenoxy)pyridin-3-yl)pyridine
[00267] Prepared in a similar manner as Step A of
Example 59 give the title  compound as a colorless
oil. 1H NMR (CD3OD) S 8.83 (d, IN, J=1.6 Hz), 8.69 (s,
5 1H), 8.61 (d, 1H, J= 5 Hz), 8.56 (d, 1H, J= 5.8 Hz),
8.27 (dd, IN, J=10.4, 2.8 Hz), 8.20-814 (m, 211),
7.72-7.55 (m, 111), 7.53 (t, IN, J= 8.6 Hz), 7.08 (d,
111, J= 6 Hz);  MS(ESb m/z 312.15 (M + H)+. F / NH2  N
10 B) 3-Fluoro 4-(3
(pyridin-3-yl)pyridin-4-ylory)benzenamine [00268]
Prepared in a similar manner as Step C of Example 59
give the title  compound as a colorless oil. MS(ESl5
m/z 282.12 (M+ H)+. C) 1 (3-Fluoro-4
(34yridin-3-yl)pYridin4-ylosy)phenyl}3-(2-(4- 15
fluorophenyl)aeetyl)urea [00269] Prepared in a similar
manner as Step C of Example 59 give to give the HCl
salt of the title compound (47% combined yield for
Steps B and C) as a yellow solid.  1H NMR (DM50-d6) S
11.14 (s, 111), 10.73 (s, 111), 9.16 (d, 1H, J= 1.6
Hz), 9.08 (s,  110, 8.90 (dd, 1H, J= 5.2, 1.2 Hz),
8.78 (d, 1H, J= 6.4 Hz), 8.56 (d, 1H, J= 8 Hz), 20
7.95-7.90 (m, 2H), 7.60 (t, 1H, J= 8.8 Hz), 7.55-7.52
(in, 111), 7.44-7.41(m, 21,  7.26-7.21 (m, 311), 3.82
(s, 211); MS(ESI') m/z 461.16 (M + H)+ 



-146 Example 65 H H HN~ F / ~ N~N I \  N/ O\ O O / F
\ i \ N  1-(3-Fluoro-443-(4-(piperazin-1
yl)phenyl)pyridin-4-ytoxy)phenyl)-3-(2-(4-
fluorophenyl)acetyl)urea, trihydro chloride salt 5
BocNTh F / NO2  LN /I 0A) N  A)
tert-Butyl4-(4-(4(2-fluoro-4-nitrophenoxy)pyridin-3-
yl)phenyl)piperazine-1-carboxylate [002701 Prepared in
a similar manner as Step A of Example 59 give the
title 10 compound as a colorless oil. IH NMR (CD3OD) S
8.48 (s, 111), 8.32 (d, 111, J= 5.6  Hz), 8.08 (dd,
111, J=12, 12,4 Hz), 7.97 (d, 111, J= 8 Hz), 738 (d,
211, J= 8.8 Hz),  7.21-7.18 (m, 1H), 6.95-6.92 (m,
311), 3.46 (m, 411), 3.09-3.06 (m, 411), 1.10 (s,
911);  MS(ESt) m/z 495.23 (M + H)+. F / NHZ  BocN / O
\ LN ))  15 N  B)
tent-Butyl4-(4(4-(4-amino-2-fluorophenory)pyridin-3
yl)phenyi)piperazine-ltarborylate  [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. IH NMR 20 (CD3OD) 6 8.30 (s, 111),
8.14 (d, 111, J= 5.6 Hz), 7.45 (d, 2H, J= 8.8 Hz),
6.98 (d,  



211, J= 8.8 Hz), 6.83 (t, 111, J= 8.8 Hz), 6.58 (d,
111, J= 5.6 Hz), 6.48 (dd,1H, J=  - 147  12.8, 2.4
Hz), 6.43-6.41 (m, 111), 3.49 (m, 411), 3.11-3.09 (m,
411), 1.16 (s, 9H);  MS(ES11) m/z 465.24 (M+ H)+. C)
1{3-Flnoro-0{3{4-(piperazin-l-yt)phenyl)pyridin 4
ylory)phenyl}3-(2- 5 (4-fluorophenyl)acetyl)urea
[00272] Prepared in a similar manner as Step C of
Example 59 to give the HCl salt  of the title compound
(37%) as a pale yellow solid. 1H NMR (DMSO-d6) 811.01
(s,  111), 10.60 (s, 111), 8.77 (s, 111), 8.51 (d,
111, J= 6.4 Hz), 7.78 (d, 1H, J=12 Hz),  7.59 (d, 2H,
J= 8.4 Hz), 7.44-7.40 (m, 211), 7.31-7.28 (m, 211),
7.13-7.08 (m, 411), 10 7.03 (d, 111, J= 6.4 Hz), 3.70
(s, 2H), 3.42 (m, 411), 3.15 (m, 411); MS(ESb m/z
544.26 (M+H)+. Example 66 H F / N I Nt  ~ / O~ I O O N
15 N-(3-Fluoroll (3{4{piperazin-1 yl)phenyl)pyridin-4
ylory)phenyl)-2-ozo-1-
phenyl-1,2-dihydropyridiae&4arb01amide,
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. 1H
NMR (DMSO-d&) 812.15 (s,  111), 8.83 (s, 111),
8.56-8.52 (m, 211), 8.10 (dd,111, J= 6.8, 2.4 Hz),
8.04 (dd, 111, J= 20 11.6, 2 Hz), 7.61 (d, 211, J= 8.8
Hz), 7.55-7.45 (m, 711), 7.15 (d, 111, J= 6.8 Hz),
7.09  (d, 2H, J = 8.8 Hz), 6.61(t, 1H, J= 6.8 Hz),
3.44 (m, 411), 3.15 (m, 4H); MS(ESI`)  m/z 562.36 (M +
H)+. - 148  Example 67 HO F N Al.0  \I I\ 



N
N{3-Fluoro-4{3{4{2-hydroayethyl)phenynpyridin-4-ylory)
phenyl}2-oxo-1-
phenyl-1,2-dihydropyridine-3-carboxamide  5 F / NO2
TBSO / O \ I \I I\ i  N A)
3-(4{2-(fart-Butyldimethylsilylory)ethyl)phenyl)-4{2-f
luoro-4- nitrophenoxy)pyridine [002741 Prepared in a
similar manner as Step A of Example 59 to give the
title 10 compound (77%) as a colorless oil. IH NMR
(CD3OD) S 8.67 (s, 111), 8.56 (d, 1H, J  = 8 Hz), 8.27
(dd,1H, J= 12, 4 Hz), 8.16 (d, 1H, J= 8 Hz), 7.58 (d,
211, J= 8 Hz),  739 (d, 211, J= 8 Hz), 7.36 (m, IH),
7.15 (d, 1H, J= 4 Hz), 3.91 (t, 2H, J= 8 Hz),  2.90
(t, 211, J= 8 Hz), 0.90 (s, 911), 0.00 (s, 6H);
MS(ESI) m/z 469.25 (M + H)+ F / NH2  TBSO ~, O \ I \ I
\ I ~  15 N  B) 3-(4-(2
(tert-Butyldimethylsilylory)ethynphenyl)-4{2-fluoro=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. IH NMR (CD3OD) S
8.44 (s, 1H), 8.32 (d, 111,  20 J= 4 Hz), 7.57 (d, 2H,
J= 8 Hz), 7.36 (d, 2H, J= 8.4 Hz), 6.95 (t, 111, J= 8
Hz), 6.75 (d, 111, J= 4 Hz), 6.61 (4, 111, J= 8 Hz),
6.55 (d, 111, J=4 Hz), 3.90 (t, 2H, J= 6.8  -149 



Hz), 2.89 (t, 2H, J= 6.4 Hz), 0.87 (s, 911), 0.00 (s,
611); MS(ESla) m/z 439.26 (M+  10+ C)
N-(3-Fluoro-4-(3-(4-(2-hydroxyethyl)phenyl)pyridin-4-y
loxy)phenyl)-2- 5
oxo-1-phenyl-1,2-dihydropyridine-3-carboxamide [00276]
Prepared in a similar manner as Step C of Example 62.
After amide  formation, the resulting yellow oil was
dissolved in THE (2 mL) and then treated with  TBAF
(Aldrich, 180 uL, 1 M in THF) at rt for 1 h. The
reaction was diluted with  EtOAc (10 mL), washed
successively with water and brine (5 mL each), dried
over 10 anhydrous Na2SO4, and concentrated in vacuo.
The crude product was purified by  flash
chromatography on silica gel (10% methanol / EtOAc) to
give the title  compound (72%) as a pale yellow solid.
iH NMR (CD3OD) 88.59 (dd, 111, J= 7.6,  2.0 Hz), 8.41
(a, 111), 8.26 (d, 1H, J= 5.6 Hz), 7.91-7.85 (m, 2H),
7.55-7.46 (m, 511),  7.41 (d, 211, J= 6.7 Hz), 7.29
(d, 2H, J= 8.1 Hz), 7.26 (m, 1H), 7.13 (t, 1H, J= 8.7
15 Hz), 6.69 (d, 1H, J= 6 Hz), 6.64 (t, 1H, J= 72 Hz),
3.73 (t, 21!, J= 7.2 Hz), 2.82 (t,  2H, J= 6.8 Hz);
MS(ESI') m/z 522.27 (M + H)t Example 68 H ~  HZN F N I
N  N 20 N-(4
(3-(4-(2-Aminoethyl)phenyl)pyridin-4-yloxy)-3-fluoroph
enyl)-2-oxo-1-
phenyl-1,2-diliydropyridine-3-carboxamide,
dihydrochloride salt  [00277] To
N-(3-fluoro-4-(3-(4-(2-hydroxyethyl)phenyl)pyridin-4-y
loxy)phenyl)-2-
oxo-1-phenyl-l,2-dihydropyridine-3-carboxamide
(Compound C of Example 67,40  mg, 0.077 mmol) in THP
(1 mL) was added DIPEA (27 uL, 0.154 mmol) followed by
25 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 nL) was added and the -
150  tube was sealed and heated at 50 C for 8 h. After
cooling to rt, the reaction was  



diluted with EtOAc (10 mL), washed with water (2 x 10
mL) then brine (1 x 10 mL),  dried over anhydrous
Na2SO4, and concentrated in vacuo. The crude product
was  purified by prep HPLC. The appropriate fractions
were concentrated to remove 5 methanol and basified
with saturated sodium bicarbonate solution. The
aqueous layer  was extracted with EtOAc (2 x 20 mL)
and the pooled organic extracts were washed  with
brine (1 x 10 mL), dried over anhydrous Na2SO4, and
concentrated The residue  was dissolved in dioxane (2
mL) and charged with IN HCI in ether (1 mL). The
solution was concentrated and the resulting solid was
lyophilized from acetonitrile / 10 water to give the
HG salt of the title compound (24 mg, 53%) as a white
solid. 1H  NMR (DMSO-d6) S 12.13 (s, 1H), 8.74 (s,
IH), 8.55-8.51(m, 2H), 8.09 (dd, 1H, J=  6.4, 2 Hz),
8.03 (in, 110, 7.64 (d, 2H, J= 6 Hz), 7.63 (m, 1H),
7.54-7.41(m, 611), 7.38  (d, 211, J= 8.4 Hz), 7.04 (d,
111, J= 6 Hz), 6.68 (t, 1H, J= 6.8 Hz), 3.02 (m, 211),
2.89  (m, 21); MS(ESI+) m/z 521.27 (M+H)t 15 Example
69  I HN~ ~  H  NH F/ I N N I A O, o~ o o ~ F  ~I I~ N
N-(4{3-(4{(2-(Metbylamiuo)ethyl)carbamoyl)phenyl)pyrid
in-4-yloxy}3- tluorophenyl)-1- -fluoropbenyl
-2-oao-1,2-dihydropyridine-3-carboxamide,  20
dihydrochloride salt F / NO2  H3COZC / O ~ I ~ I 



I~ i  N - 151  A) Methyl
4-(442-fluoro-4-nitropheiioxy)pyddin-3-ybenzo ate
[00278] Prepared in a similar manner as Step A of
Example 59 to give the title  compound (77%) as a
colorless oil. 1H NMR (CD30D) 68.66 (s, 1H), 8.52 (d,
1H, J  = 6 Hz), 8.22 (dd, 1H, J=10.4, 2.8 Hz),
8.16-8.13 (m, 1H), 8.10 (d, 2H, J= 8.4 Hz), 5 7.97 (d,
211, J= 8 Hz), 7.44 (t, IH, J= 8.5 Hz), 7.06 (d, 111,
J= 6 Hz), 3.93 (s, 311);  MS(ESt) m/z 369.22 (M+H)+. F
/ NHZ  H3CO2C (O .. N  B) Methyl
4-(4-(4-amino-2-fluorophenoxy)pyridin-3-yl)benzoate 10
[00279] Prepared in a similar manner as Step C of
Example 59 to give the title  compound (99%) as a
yellow oil. 1H NMR (CD3OD) 68.38 (s, 111), 8.24 (d,
111J=  6 Hz), 8.01 (d, 2H, J= 8.4 Hz), 7.66 (d, 2H, J=
8.4 Hz), 6.85 (t, 111, J= 9.2 Hz), 6.65  (d, 1H, J= 6
Hz), 6.48 (dd, IH, J=12.8, 2.4 Hz), 6.43 (d, 1H, J=
2.8 Hz), 3.82 (s,  311); MS(ESI) m/z 339.28 (M+ H+ 15
H  OCH3 F / N N ~  O / p ~' O O I/ F  N C)
Methyl4-(4-(2-fluoro-4-(1-(4-fluorophenyl)-2-oxo-1,2-d
ihydropyridine-3-
carboxamido)phenoxy)pyridin-3-yl)benzoate  [00280[
Prepared in a similar manner as Step C of Example 62
to give the title 20 compound (81%) as a yellow oil.
1H NMR (CD3OD) 68.66 (dd, IH, J= 7.2, 2 Hz),  8.56 (s,
1H), 8.40 (d, 111, J= 6 Hz), 8.13 (d, 211, J= 8.4 Hz),
7.97-7.95 (m, 211), 7.78  



(d, 211, J= 8A Hz), 7.55-7.52 (m, 211), 7.38-7.31 (m,
311), 7.26 (t, 1H, J= 7.2 Hz),  6.82 (d, 1H, J= 5.6
Hz), 6.72 (t, 1H, J= 6.7 Hz), 3.94 (s, 3H); MS(E311)
m/z 554.21  (M + 11)+. -152 D)
N-(4-(3-(4-((2-(Methylamino)ethyl)carbamoyl)phenyl)pyr
idin-4-yloxy)-3-
fluorophenyl)-1-(4-fluorophenyl)-2-oxo-1,2-dihydropyri
dine-3- carboxamide 5 [002811 To the above ester (159
mg, 0.29 mmol) in THE (5 mL) was added 1 N  aqueous
NaOH (5 mL). After stirring at rt for 20 h, the
reaction was concentrated to  remove THE The aqueous
solution was acidified to pH 4 with 1 N aqueous HCL
The  acid was collected by filtration and washed with
water to give the desired product  (144 mg, 92%) as a
tan solid. MS(ESI4) m/z 540.21 (M + H)+. 10 [002821
The amide was prepared as described above using TBTU
to give the HCl  salt of the title compound (62%) as a
white solid. 1H NMR (DMSO-c4) 612.21 (s,  1H),
8.93-8.90 (m, 211), 8.68-8.64 (m, 211), 8.21 (dd, 111,
J= 6.4, 2 Hz), 8.16 (m,  1H), 8.11 (d, 211, J= 8 Hz),
7.90 (d, 211, J= 8.4 Hz), 7.69-7.65 (m, 211),
7.60-7.47 (m,  411), 7.16 (d, 1H, J= 5.6 Hz), 6.80 (t,
111, J= 7 Hz), 3.64 (t, 2H, J= 5.2 Hz), 3.17 (t, 15
2H, J= 5.2 Hz), 2.65 (s, 3H); MS(ESI4) m/z 596.37 (M +
H)+.  Example 70 HZN H  INH F. N N I I \\ O O\ O O F
N
N-(4-(3-(4-((2-Aminoethyi)carbamoyl)phenyl)pyridin-4-y
loxy)-3-fluorophenyl)-1- 20
(4-fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxami
de, dihydrochloride salt  [00831 Prepared in a similar
manner as Example 69 to give the HCl salt of the title
compound as an off-white solid. IH NMR (DMSO-d6) S
12.17 (s, 1H), 8.87-8.85 (m,  211), 8.64 (d, 1H, J=
6.4 Hz), 8.59 (dd, 111, J= 7.6, 2.4 Hz), 8.16 (dd, 1H,
J= 6.8, 2.4  



Hz), 8.10 (m, 1H), 8.06 (d, 211, J= 8.4 Hz), 8.00 (br
s, 2H), 7.85 (d, 211, J= 8.4 Hz), 25 7.64-7.60 (m,
211), 7.55-7.42 (m, 411), 7.13 (d, 1H, J= 6 Hz), 6.75
(t, 1H, J= 7.2 Hz),  3.56-3.53 (m, 211), 3.04-2.99 (m,
211); MS(ESP) m/z 582.32 (M + H)t - 153  Example 71  I
NH F N N  O ~ O\ I O O I~ F  i N
N-(4-(3-(4-((2-(Dimethylamino)ethyl)carbamoyl)phenyl)p
yridin-4-yloxy)-3-
fluorophenyl)-1-(4-fluorophenyl)-2-oxo-1,2-dihydropyri
dine-3-carboxamide, 5 dihydrochloride salt [00284]
Prepared in a similar manner as Example 69 to give the
HCl salt of the title  compound (56%) as an off-white
solid. 1H NMR (DMSO-d6) S 12.08 (s, 1H), 8.87 (br  s,
1H), 8.75 (s, 113), 8,54-851 (m, 2H), 8.08 (dd, 1H, J=
6.8, 2.4 Hz), 8.02 (m, 1H),  7.99 (d, 211, J= 8.4 Hz),
7.77 (d, 2H, J= 8.4 Hz), 7.56-7.53 (m, 211), 7.47-7.34
(m, 10 411), 6.99 (d, 1H, J= 5.6 Hz), 6.67 (t, 1H, J=
6.8 Hz), 3.61-3.57 (m, 2H), 3.23-3.21  (m, 2H), 2.77
(s, 311), 2.76 (s, 313); MS(ESt) m/z 61030 (M+ HJ.
Example 72  H H  N~ F\' N F O O I F  5 HZN N  15
1-(4-(3-Aminopyridin-4-yloxy)-3-fluorophenyl)-3-(2-(4-
fluorophenyl)acetyl)urea  F~NHp  



O ~ OZN~  N  -154 A)
3-Fluoro-4-(3-nitropyridin-4-ylory)benzenamine [00285]
To 4-amino-2-fluorophenol (see Step A of Example
19,127 mg, 1.0  mmol) in DMF (5 mL) at rt under
nitrogen was added sodium hydride (80 mg, 2  mmol,
60%). After stirring at rt for 10 min,
4-chloro-3-nitropyridine hydrochloride 5 (Lancaster,
195 mg, 1.0 mmol) was added. The mixture was stirred
at rt for 1 h and  was then diluted with EtOAc (50 mL)
and washed with water, 10% aqueous lithium  chloride
solution, and then brine (1 x 30 mL each). The organic
layer was dried over  anhydrous Na2SO4 and
concentrated in vacuo. The crude product was purified
by  flash column chromatography on silica gel eluting
with EtOAc to give the title 10 compound (150 mg, 60%)
as a yellow-orange solid. 'H NMR (DMSO-d6) 89.13 (s,
1H), 8.63 (d, 1H, J= 6 Hz), 7.09 (t, 1H, J= 9.2 Hz),
6.92 (d,1H, J= 6 Hz), 6.55 (dd,  1H, J=13.2, 2.4 Hz),
6.45 (dd, 111, J= 9.2, 2.4 Hz), 5.61(s, 211); MS(ESI')
m/z  250.18 (M + H)+ 'H H  F N~N O B I O O I~ F  OZNI
15 N  B)
1-(3-Fluoro-4-(3-nitropyridin-4-ylory)phenyl)-3-(2-(4-
fluorophenyl)acetyl)urea [00286] A solution of
3-fluoro-4-(3-nitropyridin-4-yloxy)benzenamine (158
mg,  0.63 mmol) in THE (3 mL) was treated with a
solution of solution of 2-(4 20 fluorophenyl)acetyl
isocyanate in toluene (Compound D of Example 11, 1.3
mmol)  and stirred at room temperature for 2 h then at
50 C for 5 min. The mixturewas  concentrated and the
residue treated with DMF (15 mL) and Si02 (150 mg) and
the  



mixture concentrated to dryness under vacuum and
applied to a Si02 column. The  column was eluted with
20 - 60 % EtOAc / hexanes to give the product, which
was 25 further purified by trituration with isopropyl
ether to give a pale yellow solid (120 mg,  25%). iH
NMR (DMSO-d6) S 11.07 (s, 110, 10.63 (s, 1H), 9.19 (s,
1H), 8.67 (d, 1H,  J= 5.6 Hz), 7.85 (d, Iii, J=11.7
Hz), 7.46 -7.45 (m, 211), 7.39-7.35 (m, 211), 7.18
(dd, 2H, J= 8.6, 8.6 Hz), 7.01 (d, 1H, J= 6.1 Hz),
3.76 (s, 2H). -155 C)
1-(4-(3-Aminopyridin-4-yloxy)-3-fluorophenyl)-3-(2-(4-
fluorophenyl)acetyl)urea [00287] A suspension of
1(3-fluoro-4-(3-nitropyridin-4-yloxy)phenyl)-3-(2 (4
5 fluorophenyl)acetyl)urea (125 mg, 0.29 mmol) in 3:1
McOH I THE (20 mL) was  hydrogenated over Pt20 (50 mg)
using H2 from a latex balloon for 6 It The catalyst
was filtered off with the aid of Celite(r) and the
filtrate concentrated to give the title  compound (85
mg, 74%) as a white solid. 1H NMR (DMSO-d6) 811.03 (s,
111),  10.55 (s, 1H), 8.03 (s, 111), 7.75 (dd, 1H, J=
2.5, 13.2 Hz), 7.65 (d, 1H, J= 5.1 Hz), 10 7.38 - 735
(m, 311), 7.23-7.16 (m, 311), 6.42 (d, 1H, J= 5.1 Hz),
5.26 (s, 2H), 3.75  (s, 2H); MS(ESl+): m/z 399.35
(M+H)t Example 73 H H H2N 0\ I N 0 O I/ F  N O IN 15
1-(4 (3-
(1S,4S)-4-Aminocyclohexanecarboxamido)pyridin-0-yloxy
.3- fluorophenyi)-3-(Z{4-fluorophenyl)acetyI)urea,
trifluoroacetic acid salt  tro O\ I H` /N O I F O IN
A) ten-Butyl (1S,45)-4-((4-(2-fluoro-4-(3-(2-(4 20
fluorophenyl)acetyl)ureido)phenoxy)pyridin-3-
yl)carbamoyl)cyclohexylcarbamate  



[00288] A solution ofN-Boc-cis-l,4-diaminocyclohexane
carboxylic acid (Chem- Imprex International, 24 mg,
0.10 mmol) in THE (1 mL) was cooled to 0 C, and
treated with Et3N and then isobutylchloroformate.
After 5 min, the mixture was -156 treated with a
solution of 1
{4{3-aminopyridin-4-yloxy)-3-fluorophenyl)-3-(2-(4-
fluorophenyl)acetyi)urea (Compound C of Example 72,27
mg, 0.068 mmol) in THE  (0.5 ml) and the stirring
continued at 0 C for 10 min and then at room
temperature  for 2 h. The mixture was partitioned
between EtOAc and saturated aq. NaHCO3 5 solution and
the EtOAc phase separated, dried (Mg8O4) and
concentrated in vacua to  give the crude product.
Purification of the residue by flash column
chromatography  on 8102 eluting with 50 -100 % EtOAc !
hexanes gave the title compound (13 mg,  21%) as a
white solid. MS(ESr): mfz 624.25 (M + H)*. 10 B) 1-(4
(3-((LS,45~-4-Aminocyclohezanecarboxamido)pyridin-4-yl
oxy)-3- fluorophenyl)-3{2{4-fluorophenyl)acetyl)urea,
trifluoroacetic acid salt  [00289] A solution of
tert-butyl (1S,4S)-4-((4-(2-fluoro-4{3{2-(4
fluorophenyl)acetyl)ureido)phenoxy)pyridin-3-yl)carbam
oyl)cyclohexylcarbamate (10  mg, 0.016 mmol) in
anhydrous McOH (03 mL) was cooled to 0 C and treated
with 4  15 M HCl J1,4-dioxane (2 mL). The mixturewas
stirred at 0 C for 1.5 h and then at room temperature
for 20 min and finally concentrated in vacuo to give
the crude  product. Purification of the residue by
preparative HPLC (Column A) gave the title  compound
(4 mg, 33%) as a yellow solid. 'H NMR (DM80-d6) S
11.07 (s, l ii),  10.64 (s, 111), 9.28 (s, 1H),
8.40-8.37 (m, 111), 7.94 (s, 1H), 7.83 (dd,1H, J= 2.1,
20 12.7 Hz), 7.47 -7.33 (m, SH), 7.19-7.14 (m, 311),
7.07-7.02 (in, 111), 3.75 (s, 211),  3.25 -3.15 (m,
111), 2.85 -2.76 (m, 1H),1.97 -1.84 (m, 211),
1.85-1.61 (m, 511);  MS(ESb: m/z 524.26 (M + at.
Example 74 H N H2N/, \ I N" I F  N 



~ I N  25
1{4-(3{(1R,4R)-4-Aminocyclohexanecarboxamido)pyridin-4
yloxy)-3-
fluorophenyl)-3{2{4-fluorophenyl)acetyl)urea,
bis-trifluoroacetic acid salt  -157 I pH`/p )crYrcF  p
IN A) test-Butyl (1R,4R)-4{(4-(2-fluoro-4-(3-(2-(4-
fluorophenyl)acetynureido)phenoxy)pyridin-3-
yl)carbamoyl)cyclohexylcarbamate 5 [00290] The title
compound was prepared from
1{4-(3-aminopyridin-4-yloxy)-3-
fluorophenyl)-3-(2{4-fluorophenyl)acetyl)urea
(Compound CofExample 72,57 nig,  0.14 mmol) and
N-Boc-wars-4-aminocyclohexane-1-carlioxylic acid
(Anaspec Inc.,  51 mg, 0.21 mmol) in a similar manner
as described for Step A of Example 73 to give  the
title compound (32 mg, 66%) as white solid. MS(ESr):
m/z 624.41 (M + Hf. 10 B)
1-(4-(3{(1R,4R)-4-Aminocycloheaanecarboxamido)pyridin-
4-ylory}3-
fluorophenyl)-3{2-(4-fluorophenyl)acetyl)urea,
bis-trifluoroacetic acid  salt [00291] The title
compound was prepared from tert-butyl
(1S,4S)-4-((4{2-fluoro-4- 15
(3-(2-(4-fluorophenyl)acetyl)ureido)phenoxy)pyridin-3-
yl)carbamoyl)cyclohexylcarbamate (25 mg) in a similar
manner as described for  Example 73. Purification of
the reaction mixture by preparative HPLC (Column A)
gave the title compound (7 mg, 23%) as a white solid.
1H NMR (DMSO-d6) 811.06  (s, 1H), 10.61 (s, 1H), 9.94
(s, 111), 9.19 (s, IH), 8.28 (d, Ili, J= 5.6 Hz), 7.82
(dd, 20 1H, J= 2.0, 13.2 Hz), 7.79-7.76 (m, 311), 7.43
(dd, iH, J= 2.0, 8.6 Hz), 7.38 - 733  (m, 211), 7.17
(dd, 211, J= 9.2, 6.6 Hz), 6.86 (d, 111, J= 5.6 Hz),
3.74 (s, 211), 3.08- 2.95 (m, 111), 2.67 -2.43 (m,
111), 2.01-1.88 (m, 411), 1.53- 1.43 (m, 211),1.37-
1.27 (m, 211); MS(ESt): m/z 524.35 (M+Hf. 



- 158  Example 75 F N~N  NZN//i,. O \ I O O ~/ F  ~p \
O IN 1-(4-(3-((1R,4R)-4- A
dnomethyl)cyclohexanecarboxamido)pyridin-4 yloxy)-3-
fluoropbenyl)3-(2-(4-fluorophenyl)acetyl)urea  5 OI  \
O^H/q.. H O\ I O O I/ F  ~N \ N  A) Benzyl
((1R,4R)-4-((4-(2-fluoro-4-(3.(2-(4-fluoropheny1)acety
nureido)  phenoxy)pyridin-3-yl)
carbamoyl)cyclohexyl)metlrylcarbamate [00292] The
title compound was prepared from
1-(4-(3-aminopyridin-4-yloxy)-3- 10
fluoropheny1)-3-(2-(4-fluorophenyl)acety1)urea
(Compound C of Example 72,50 mg,  0.13 mmol) and
trans-4-((benzyloxycarbonyl)methyl)cyclohexanecarboxyl
ic 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(ESb: m(z 672.34 (M + H)t 15 B)
1-(4-(3-((1R,4R)-4-(Aminomethyl)eyclohexanecarboxamido
)pyridin 4  yloxy)-3-fluorophenyl)-3
(2-(4-fluorophenyl)aeetyl)urea [00293] A solution of
benzyl
((1R,4R)-4-((4-(2-fluoro-4-(3-(2-(4-fluorophenyl)
acetyl)ureido)phenoxy)pyridin-3-yl)carbamoyl)cyclohexy
l)methylcarbamate (25 mg  20 0.037 mmol) in McOH (1.5
mL) was hydrogenated over 10% palladium-carbon (15 mg)
for 4 h using HZ form a rubber balloon. The catalyst
was filtered off and the  filtrate concentrated in
vacua to give the title compound (18 mg, 90%) as a
yellow  



solid. 'H NMR (DMSO-d6) S 10.62 (s, 1H), 9.64 (s,
1H),9.01 (s, 111), 8.17(d, 1H, J  = 5.6 Hz), 7.79 (dd,
1H, J= 2.5, 12.7 Hz), 7.42-7.35 (m, 411), 7.30 (dd,
1H, J= 8.6, -159 9.2 Hz), 7.18 (m, 211), 6.66 (d, 1H,
J= 5.6 Hz), 3.75 (s, 211), 239 (d, 2H, J= 6.6 Hz),
1.87-1.81 (m, 411), 1.46-1.35 (m, 111),1.33 -1.10 (m,
111), 0.95-0.77 (m, 4H);  MS(ESI'): m/z 538.28(M + Hf.
5 Example 76 H H O\ I IOI N O c F  O ~N
1-(4-(3-(Cydobezanecarboxamido)pyridin-4-yloxy)-3-fluo
rophenyl)-3-(2-(4- fluorophenyl)acetyl)urea  [00294] A
solution of
1-(4-(3-aminopyridin-4-yloxy)-3-fluorophenyl)-3-(2-(4
10 fluorophenyl)acetyl)urea (Compound C of Example
72,25 mg, 0.062 mmol) in  CH2C12 (2 mL) was treated
with Et3N (10 L, 0.074 mmol) and cyclohexanecarbonyl
chloride (Aldrich, 11 mg, 0.074 mmol) and stirred at
rt for 2 h. An additional portion  of
cyclohexauecarbonyl chloride (11 mg, 0.074 mmol) was
added to the mixture and  the reaction continued for
181 The mixture was diluted with CH2Cl2, washed with
15 saturated aq. NaHCO3 solution, dried (MgSO4) and
concentrated in vacuo. The  residue was purified by
flash column chromatography on Si02 eluting with
50-100  % EtOAc I hexanes to give the title compound
(19 mg, 61%) as a white solid. IH  NMR (DMSO-d6) S
11.03 (s, 111), 10.57 (m,1H), 9.60 (m, 111), 8.99 (s,
111), 8.15 (d,  111, J= 5.6 Hz), 7.76 (dd, 111, J=
2.0, 13.2 Hz), 739 - 7.33 (m, 3H), 7.28 (dd, 1H, J 20
= 8.6, 9.2 Hz), 7.18-7.14 (m, 211), 6.65 (d, 111, J=
5.1 Hz), 3.73 (s, 211), 1.81-1.71  (m, 5H), 1.64
-1.61(m, IH), 1.43-134 (m, 211),1.29-1.14 (m, 311);
MS(ESI+): m/z  509.27 (M + Hf. -160 Example 77 H 



O '  HpN O \ I H o / F  NUN \ O I i  N
1-(4-(3-(4-Aminopiperidine-1-carboxawido)pyridin-4
yloxy)-3-fluoropbenyl)-3
(2-(4-lluoropbenyl)acetyl)urea, bis-trifluoroacetic
acid salt  5 a0 ~N :rfrcc  O oiJ \ IN  A)
1-(3-Fluoro-4-(3-(4-(2-phenoxyacetamido)piperidine4.
carboxamido)pyridin-4-yloxy)phenyl}3-(2-(4-fluoropheny
l)acetyl)urea [00295] A solution of triphosgene (50
mg, 0.17 mmol), in CH2C12 (0.4 mL) was  10 cooled to
-10 C and treated with a solution of
1-(4-(3-aminopyridin-4-yloxy)-3-
fluorophenyl)-3-(2{4-fluorophenyl)acetyl)urea
(Compound C of Example 72,67 mg,  0.17 mmol) and DIPEA
(65 L, 0.37 mmol) in CH2C12 (0.4 mL). The mixture was
stirred at -10 C for 10 min and then treated with a
solution of 4- ((carbobenzyloxy)amido)piperidine (40
mg, 0.17 mmol, prepared using the procedure 15
describe in Schaus, I. M. et al. J. Med Chem. 1998,
41, 1943-1955) and DIPEA (65  l, 0.37 mmol) in CH2CI2
(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. NaHCO3 and brine, dried
(MgSO4)  and concentrated in vacuo. The product was
purified by flash column 20 chromatography on Si02
eluting with 0 -5 % McOH / CH2C12 to give the title
compound (50 mg, 45%) as yellow solid. MS(ESI+) m/z
659.29 (M + Hf.  -161  



B) 1{4 (3
(4-Aminopiperidine-1-carbozamido)pyridin-4-ylory}3-
fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea,
bis-triflaoroacetic acid  salt [002961 A solution of 1
(3-fluoro-4-(3-(4-(2-phenoxyacetamido)piperidine-1  5
carboxamido)pyridin-4-yloxy)phenyl)-3-(2-(4-fluorophen
yl)acetyl)urea (45 mg, 0.068  mmol) in absolute McOH
(2.5 mL) was hydrogenated over 10 % palladium-carbon
(15 mg) using H2 from a rubber balloon for 2.5 h. The
catalyst was filtered and the  filtrate concentrated
in vacuo and the residue was purified by preparative
HPLC  (Column A) to afford the title compound. 'H NMR
(DM80-d6) S 10.57 (s, 111), 8.55 10 (a, 1H), 817 (m,
110, 8.14 (d, 1H, J= 5.6 Hz), 7.75 (dd,111, J= 2.0,
12.7 Hz), 737- 7.33 (m, 3H), 723-7.14 (m, 311), 6.65
(d, 1H, J= 5.1 Hz), 4.05-3.98 (m, 211), 3.73  (s, 2H),
3.05-2.91 (m, 111), 2.88-2.83 (m, 211), 1.83-1.74 (m,
211),1.34 -1.20 (m,  211); MS(ESI+) m/z 525.35 (M+H)+.
15 Example 78  HZN O F N  TN / O\ I O I/ F  i HZN N
1{4-(2-Amino
3{4-(2-amino-2-oxoethyl)phenynpyridin-4-yloxy)-3-
fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea,
trifluoroacetic acid salt  HO O F~ NO2 20 HZN N A) 2
(4 (2-Amino-4 (2-fluoro
4-nitrophenoxy)pyridin-3-yl)phenynacetic 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), Na2CO3
(170 mg, 1.61 -162 rnmol), 1,4-dioxane (2 mL) and 1120
(2 mL) was degassed by vacuum / argon purge  



and treated with tetrakis(triphenylphosphine)
palladium (27 mg, 0.023 mmol). After  heating at 100 C
for 3 h, the pH of the mixture was adjusted to pH 6
using 1 N  hydrochloric acid. The mixture was
concentrated in vacua and the residue partitioned 5
between EtOAc and pH 7 phosphate buffer. The aqueous
phase was extracted with  EtOAc and the combined
extracts were dried (Mg804) and concentrated in vacua
to  give the crude product. The product was triturated
with 2:1 EtOAc/ McOH to give the  desired product (70
mg, 80%) as an orange-brown solid. tH NMR (DM8 0-4) S
12.34 (s, 111), 8.23 (dd, 1H, J= 3.1, 10.5 Hz), 8.05
(d, 111, J=10.2 Hz), 7.94 (d, 1H, J  10 = 6.1 Hz),
7.32- 7.25 (m, 511), 626(4 111, J= 6.1 Hz), 5.62 (s,
211), 3.57 (s, 2H);  MS(ESl+): m/z 384.16 (M + H)+.
HZN O NO2 F~HZN N B)
2-(4-(2-Amino-4-(2-fluoro-4-nitrophenoxy)pyridin-3-yl)
phenyl)aeetamide  15 [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 L, 0.35 mmol) and NH4C1(19 mg, 0.35 mmol). After
stirring at room  temperature for 20 min, the mixture
was concentrated under vacuum and the residue 20
partitioned between EtOAc and saturated aq. NaHCO3
solution. The EtOAc phase  was washed with brine,
dried (MgSO4) and concentrated in vacua. The product
was  purified by flash column chromatography on 8i02
eluting with 0-8 % McOH / CH2C12  to give the title
compound (40 mg, 62%) as an amber colored oil. iH NMR
(DM80- d6) 68.23 (dd,1H, J=10.7, 2.5 Hz), 8.05(4 1H,
J= 9.2 Hz), 7.93 (d, 111, J= 6.1 25 Hz), 7.42-7.32 (m,
211), 7.33-7.25 (m, 411), 6.92 (s, 1H), 6.25 (d, 111,
J= 5.6 Hz), 5.64  (s, 2H), 3.36 (s, 210; MS(ES17: m/a
383.17 (M+H)t - 163  HZN O F~NHZ  i HZN N 



C) 2-(4-(2-Amino-4-(4-amino-2-fluorophenozy)pyridin-3-
yl)phenyl)acetamide [00299] A mixture of
2-(4-(2-amino-4-(2-fluoro-4-nitrophenoxy)pyddin-3 5
yl)phenyl)acetamide (32 mg, 0.086 mmol), DMF (1 ml,),
EtOH (1 mL) and H2O  (1 mL) was treated with Fe powder
(67 mg, 1.2 mmol), and NH4C1(128 mg, 2.4  mmol) and
the mixture heated at 100 C for 20 min. The mixture
was filtered through  Celite(r), the pH of the
filtrate adjusted to pH 7 using phosphate buffer and
then the  mixture was extracted with EtOAc. The
organic extract was dried (MgSO4) and 10 concentrated
to give the desired product (20 mg, 67%) as a
yellow-brown solid.  MS(Est): m/z 353.32 (M + Ht D)
1-(4-(2-Amino-3-(4-(2-amino-2-ozoethyl)phenyl)pyridin-
4-yloxy)-3-
fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea
tritluoroacetic acid salt  15 [00300] The title
compound was prepared form 2-(4-(2-amino-4-(4-amino-2
fluorophenoxy)pyridin-3-yl)phenyl)acetamide (19 mg,
0.054 mmol) and 0.3 M  solution of
2-(4-fluorophenyl)acetyl isocyanate in toluene
(Compound D of Example  11, 0.27 mL, 0.081 mmol) in a
similar manner as that described for Step D of
Example 33. Purification of the reaction mixture by
preparative HPLC (Column A) 20 gave the title compound
(9 mg, 26%) as a white solid. 1H NMR (DMSO-d6): S
11.03  (s, 1H), 10.57 (s, 1H), 7.93 (d, 1H, J= 7.1
Hz), 7.76 (dd,1H, J= 2.0, 13.2 Hz), 7.44- 7.42 (m,
311), 7.37-7.29 (m, 611), 7.16 (dd, 21!, J= 8.6, 8.8
Hz), 6.94 (s, 111), 6.31  (d, I H, J= 7.1 Hz), 3.72
(s, 2H), 3.43 (s, 211); MS(ESr'): m/z 532.24 (M + H)+.
-164 Example 79 H H F QTOF HZN N
1{4{2-Amino-3-(2-(pyridin-2-ynethynYl)PYridin'-4-Ylory
}3-flaorophenYn-3-(2- (4-flaorophenyl)acetyl)urea,
dihydrochloride salt 5 



F / NOZ  N i  HZN N A)
4{2-Fluoro~{-nitrophenory)-3{2-(pyridin-2-yl)ethynyl)p
yridin-2-amine  [00301] A mixture of
4-(2-fluoro-4-nitrophenoxy)-3-iodopyridin-2-amine
(Compound C of Example 34, 100 mg, 0.27 mmol) and
2-ethynylpyridine (Aldrich, 10 57 mg, 0.54 mmol), THE
(2 mL) and Et3N (2 mL) was degassed by vacuum / argon
purge and treated in turn with Cul (6 mg, 0.032 mmol)
and (Ph3P)4Pd (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  (Mg804) and
concentrated in vacuo to give the crude product.
Purification of the 15 residue by flash column
chromatography on Si02 eluting with 0-1.5 % McOH /
CH2C12 gave the title compound (55 mg, 58%) as a brown
solid. 'H NMR (DM80- c1) 88.53 (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, 111, J= 7.6 Hz), 7.52  (dd,1H, J= 8.6, 8.6 Hz),
7.38-7.34 (m, 1H), 6.71 (s, 211), 6.21(d, 1H, J= 5.6
Hz);  20 MS(ESI): m/z 351.25 (M + H)t -165 F / NHa  N
i  NZN N B)
4-(4-Amino-2-fluorophenoxy}3-(2-(pyridin-2-yl)ethynyl)
pyridin-2-amine  1003021 A mixture of
4-(2-fluoro-4-nitrophenoxy}3-(2-(pyridin-2-
yl)ethynyl)pyridin-2-amine (35 mg, 0.1 mmol), Ti-IF
(1.5 mL) and McOH (1.5 ml) 5 was treated with zinc
dust (65 mg, 1.0 mmol) and NH4Ci (53 mg, 1.0 mmol) and
heated at 60 C for 45 min. The reaction mixture was
cooled, filtered and  concentrated under vacuum. The
residue was partitioned between EtOAc and  



saturated aq. NaHCO3 solution. The organic phase was
separated, washed with brine,  dried (Mg804) and
concentrated to give the title compound (25 mg, 78%)
as a brown  10 solid. MS(ESP): niz 3211 (lv1+H)+. C)
1-(4-(2-Amino-3{2-(pyridin-2-yl)ethynyl)pyridin-4-ylox
y)-3- fluorophenyl}3-(2-(4-fluorophenyl)acetyl)urea,
dihydrochloride salt  [003031 A solution of
4-(4-amino-2-fluorophenoxy)-3-(2-(pyridin-2 15
yl)ethynyl)pyridin-2-amine (25 mg, 0.078 mmol) in THE
(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 20 title
compound as a TFA salt. The TFA salt was dissolved in
anhydrous McOH and  treated with 1 M HCl / Et2O 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. 1H  NMR (DMSO-d6) S 11.06
(s, 1H),10.63 (s, 1H), 8.62 (d, 1H, J= 4.5 Hz), 8.22
(s,  2H), 7.99 (d, 1H, J= 7.1 Hz), 7.94-7.81 (m, 311),
7.48- 7.44 (m, 311), 7.37-7.33 25 (m, 211), 7.16 (dd,
211, J= 61, 9.2 Hz), 6.30 (d, 1H, J= 7.1 Hz), 3.74 (s,
211);  MS(ESI+): nr/z 50021(M + H)+. - 166  Example 80
xxtrcF  O I \ ~N N  H 1-(4-(2-Acetamidopyridin-4
ylory}3-fluorophenyl)-3-(2-(4-
fluorophenyl)acetyl)urea, hydrochloride salt 5 O \ I O
FIZN I N 



O  A) tent-Butyl 4-(2-carbamoylpyridin-4
yloxy)-3-fluorophenylcarbamate  [00304] A mixture of
4-(4-amino-2-fluorophenoxy)picolinamide (Compound B'
of  Example 24, 190 mg, 0.76 mmol), tert-butyl alcohol
(2 mL), 1,4-dioxane (1 mL), 10 DMF (1 mL) and Boc O
(167 mg, 0.76 mmol) was heated at 65 C for 16 h.
Additional portions of Boc2O (85 mg and 60 mg) were
added after 16 h and 32 h,  respectively and the
mixture heated for a total of 40 h. The mixture was
concentrated  under vacuum and the residue partitioned
between EtOAc and saturated aq. NaHCO3  solution. The
EtOAc phase was dried (MgSO4) and concentrated in
vacuo to give the 15 crude product. Purification of
the residue by flash column chromatography on 81OZ
eluting with 30 - 60 % EtOAc / hexanes gave the title
compound (180 mg, 68%) as a  brown solid. 1H NMR
(DMSO-d6) 89.74 (s, 111), 8.52 (d, 111, J= 5.6 Hz),
8.13 (s,  111), 7.72 (s, 1H), 7.62 (d, 1H, J=13.7 Hz),
7.35-7.31 (m, 311), 7.18 (dd, 1H, J= 5.6,  2.5 Hz),
1.39 (s, 9H); MS(ESt): nih 348.22 (M + H)+. 20 - 167
:crrt  H2N N B)
tert-Buty1442-aminopyridin-4-yloxy)-3-fluorophenylcarb
amate  [00305] A solution of KOH (280 mg, 5.0 mmol) in
H2O (2 niL) was cooled to 0-- 5C and heated dropwise
with bromine (162 mg, 1.0 mmol) and the mixture
stirred 5 for 5 min. ten-Butyl
4-(2-carbamoylpyridin-4-yloxy)-3-fluorophenylcarbamate
(347  mg,1.0 mmol) was added to the mixturein one
portion as a solid and then 1,4- dioxane (3 nL) was
added to dissolve the solids. The reaction mixture was
stirred at  room temperature for 30 min then at 55 C
for 45 min. The mixture was then cooled  to room
temperature, treated with HOAc (0.5 nL) and stirred
until the foaming 10 subsided The mixture was reheated
to 55 C for 20 min, cooled to room temperature,
treated with 1(01 1(350 mg) and extracted with CH2C12
The organic extract was dried  (MgSO4) and
concentrated under vacuum. The residue was purified by
flash column  



chromatography on S102 eluting with 30 - 70 % EtOAc /
hexanes to give the title  compound (265 mg, 83%). 1H
NMR (DM50-d6) 69.67 (s, 111), 7.77 (d, 111, J= 6.1 15
Hz), 7.56 (d, 1H, J=11.7 Hz), 726-7.18 (m, 211), 6.12
(dd, 1H, J= 2.0, 6.1 Hz),  5.93 (s, 211), 5.74 (d,
111, J= 2.5 Hz), 1.47 (s, 9H); MS(ESt): m/z 320.23
(M+H)+.  XruTot p I \  ~N N  H C) tert-Butyl
4-(2-acetamidopyridin-4-yloxy)-3-fluorophenylcarbamate
20 [00306] A tert-butyl
4-(2-aminopyridin-4-yloxy)-3-fluorophenylcarbamate
(150  mg, 0.47 mmol) in anhydrous pyridine (0.5 niL)
was cooled to 10 C and treated with  acetyl chloride
(33 L, 0.47 mmol) and the mixture stirred for 45 mm.
An additional  portion of acetyl chloride (16 L, 0.24
mmol) was added to the reaction and stirring -168
continued for 25 min. The mixture was diluted with
EtOAc (20 mL), washed with  brine, dried (MgSO4) and
concentrated under vacuum to give the title compound
(115  mg, 68%). tH NMR (DMSO-d6) 610.55 (s, 11),
9.71(s, 110, 8.16 (d, 1H, J= 5.5  Hz), 7.63-7.55 (m,
21!), 7.29-7.23 (m, 211), 6.68-6.63 (m, 1H), 2.02 (s,
311), 1.48 (s,  5 911), MS(ESr5: m/z 362.22 (M+Hit.
:xr2  O \ O I \  i  N ND)
N-(4-(4-Amino-2-fluoropheaory)pyridin-2-yl)acetamide
[00307) A solution of tert-butyl
4-(2-acetamidopyridin-4-YlOxy)-3 10
fluorophenylcarbamate (110 mg, 0.30 mmol) in 4 M HCl /
1,4-dioxane (1.5 mL) was  stirred at 0 C for 20 min
then at room temperature for 25 min. The mixture was
diluted with EtOAc (25 mL) and saturated aq. NaHCO3
solution (20 mL), and stirred  vigorously for 5 min.
The EtOAc phase was washed with brine, dried (MgSO4)
and  



concentrated in vacuo to give the title compound (69
mg, 87%) as a yellow solid. IH 15 NMR (DMSO-d6) 8
10.49 (s,111), 8.13 (d, IH, J= 5.6 Hz), 7.60 (m, 111),
6.95 (dd,  111, J= 8.6, 9.2 Hz), 6.60 (dd,1H, J= 2.5,
5.6 Hz), 6.48 (dd,1H, f= 2.5, 13.2 Hz),  6.40 (dd,1H,
J= 2.0, 8.6 Hz), 5.44 (s, 2H), 2.02 (s, 311). E)
1{4-(2-Acetamidopyridin-4-ylory}3-fluoropheny3{2{4- 20
fluorophenyl)acetyl)area, hydrochloride salt [00308] A
solution of N{4
(4-amino-2-fluomphenoxy)pyridin-2-yl)acetamide (20
mg, 0.077 mmol) in THE (1 mL) was treated with 0.3 M
solution of 2-(4- fluorophenyl)acetyl isocyanate in
toluene (Compound D of Example 11, 0.26 mL,  0.77
mmol) and the mixture was stirred at room temperature
for 1 It The mixture was 25 concentrated under vacuum
and the residue purified by preparative HPLC (Column
A)  to give the title compound as a TFA salt. The TM
salt was dissolved in anhydrous  McOH and treated with
1 M HCl / Et2O at 0 C and stirmd or S The mixture  was
then concentrated in vacuo to give the title compound
(12 mg, 33%) as a white  -169 solid. 1H NN{R
(DMSO-d6): 811.04 (s, IH),10.65 (a, IH),1038 (s, 1H),
8.18 (d,  111, J= 6.1 Hz), 7.77 (dd, 111, J= 2.0, 12.7
Hz), 7.56 (m, 110,7.40-7.30 (m, 5H),  7.18-7.14 (m,
211), 6.71(dd, iH J= 2.5, 6.1 Hz), 3.74 (s, 211), 2.03
(s, 311);  MS(ESr): m/z 441.18 (M + Hf . 5 Example 81
F  F / N \ `  \ ~ O F  O O I \  i  ~N N  H 



N{4{2-Acetamidopyridin-4-yloxy}3-fluorophenyl)-2,6-dif
luorobenzamide,  hydrochloride salt 10 [00309] A
solution of N-(4
{4-amino-2-fluomphenoxy~yridin-2-Yl)acetamide
(Compound B' of Example 24,15 mg, 0.057 mmol) in THE
(0.5 mL) was treated with  DIPEA (15 L, 0.086 mmol)
and 2-6-diflurobenzoyl chloride (10 mg, 0.057 mmol)
and the mixture stirred at room temperature for 1.5 h.
The mixture was concentrated  under vacuum and the
residue purified by preparative HPLC (Column A) to
give the 15 title compound as a TFA salt. The TFA salt
was dissolved in anhydrous McOH and  treated with 1 M
HCl / Et2O at 0 C and stirred for 5 The mixture was
then  concentrated in vacua to give the title compound
(15 mg, 60%) as a off-white solid.  1H NMR (DMSO-d6)
811.17 (a,1H),10.79 (a, 111), 8.21 (d, 1H, J= 6.1 Hz),
7.89  (dd, IH, J= 2.0, 12.7 Hz), 7.66-7.59 (m, 111),
7.53-7.50 (m, 211), 7.42 (dd, 1H, J= 20 8.6, 9.2 Hz),
7.28 (dd, 211, J= 8.1, 8.1 Hz), 6.80 (dd, 111, J= 2.0,
6.1 Hz), 2.06 (s,  311); MS(ESf : m/z 402.13 (M + H)+.
-170 Example 82  OF)ZYN~ONO G F  L.N~~N N H
1-(3-Fluoro-4-(2{2-morpholinoethylamino)pyridin-4-ylox
y)phenyi}3{2{4  fluorophenyl)acetyl)urea,
dihydrochloride salt 5 xfcCI N 15 A)
N{4-(2-Chloropyridin-4-yloxy)-3-fluorophenyl)acetamide
(003101 A mixture of N43-fluoro 4
hydroxyphenyl)acetamide (Compound A of  Example 13,
1.33 g, 7.87 mmol), 2-chloro-4-nitropytidine (Aldrich,
1.24 g, 7.87 10 mmol), K2C03 (1.6 g, 11.8 mmol), and
DMF (25 mL) was heated at 100 C for 9 h.  The mixture
was concentrated in vacuo and the residue was
partitioned between  



EtOAc and saturated aq. NaHCO3 solution. The EtOAc
phase was washed with brine,  dried (MgSO4), and
concentrated in vacuo. The residue was purified by
flash column  chromatography on 8102 eluting with
30-80 % EtOAc in hexanes to give the title 15 compound
(1.6 g, 73%) as a pale yellow solid. 'H NMR (DMSO-d6)
S 10.25 (s, IN),  8.35 (d, 1H, J= 7 Hz), 7.80(4 1H,
J=14 Hz), 7.50(4 1H, J= 3 Hz), 7.33 (m, 21]),  7.02
(m, 111), 2.06 (s, 31]); MS(ESII: m/z 281.16 (M+H)+ -
171  H  F / NyCH3  F ~ { CI 0  O B)
N{4{2-Chloropyridin-4-ylory-l-oxide}3-fluorophenyl)ace
tamide  [00311] A mixture ofN{4{2 chloropyridin
4-yloxy}3-fluorophenyl)acetamide  (0.98 g, 3.5 mmol),
>90 %, m-chloroperoxybenzoic acid (1.3 g, 7.6 mmol),
and CHC13 5 (50 mL) was stirred at rtfor 60 h. The
mixture was concentrated in vacuo and the  residue
triturated with Et20 (2 x 100 mL) to give the title
compound (0.89 g, 86%) as  a pale yellow solid. 'H NMR
(DMSO-d6) S 10.25 (s, 111), 8.35 (d, 1H, J= 7.3 Hz),
7.80 (d, 111, J=13 Hz), 7.33-7.32 (m, 311), 7.02
(dd,1H, J= 3.5, 7.5 Hz), 2.06 (s,  3H); MS(ESf: m/z
295.04 (M+H)t 10 H  F / y NCH3 O 10'  vN~~N ~NrI H ~
O"  C) N-(3-Fluoro 4-(2
(2-morpholinoethylamino)pyridin-4-yloxy-l
oaide)phenyl)acetamide  



[00312] A mixture ofN(4{2 cMoropyridin-4-yloxy-l
o)dde)-3- 15 fluorophenyl)acetamide hydrochloride (205
mg, 0.62 mmol), 4-(2 aminoethyl)morpholine (Aldrich,
169 mg, 1.30 mmol), and absolute EtOH was heated  at
reflux 16 h. The reaction mixture was concentrated in
vacuo, and the residue was  treated with 1120 (3 nL)
and applied to a 10 g Varian C-18 cartridge. The
cartridge  was eluted first with H2O then with 30 %
McOH in H2O. The eluent which contained 20 the desired
product was pooled, concentrated to 5 mL volume, and
extracted 3 times  with EtOAc. The combined extracts
were washed with brine, dried (MgSO4) and
concentrated in vacuo to give the title compound (100
mg, 40%). rH NMR (DMSO -172 d8 10.22 (s, 1H), 7.84 (d,
111, J= 6 Hz), 7.77 (dd,1H, J= 2,12 Hz), 731(dd, 111,
J  = 2,9 Hz), 7.24 (dd, 111, J= 9,9 Hz), 6.41(m,1H),
6.13 (dd, 1H, J= 2,6 Hz), 5.81  (d, 111, J= 2.5 Hz),
3.56-3.48 (m, 2H), 3.31-3.19 (m, 411), 2.38 (t, 2H, J=
7 Hz),  2.40-2.28 (m, 4H), 2.06 (s, 3H); MS(ESI'): m/z
405.22 (M + H)+. 5 H  F / NyCH3  O I O  ~NN" H  D) N
(3-Fluoro 4-(2-(2-morpholinoethylamino)pyridin-4-
yloxy)phenyl)acetamide, trifluoroacetic acid salt
[00313] A mixture of N{3-fluoro
4{2-(2-morpholincethylamino)pyridin 4-yloary- 10
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  135 C for 15 h. The mixture was filtered
to remove the resin and the resin washed  with DMF and
EtOAc. The filtrate and washings were combined and
concentrated  The crude product was purified by
preparative HPLC (Column A) to give the title 15
compound (45 mg, 24%) as a white solid. 1H NMR
(DMSO-c%) S 10.33 Cs, 111), 8.02  



(d, 1H, J= 7 Hz) 7.84 (dd,111, J= 2,13 Hz), 7.39-7.31
(m, 210, 6.52 (s, 111), 6.10 (s,  111), 3.83 (s, 41),
3.60-3.48 (m, 211), 3.32-3.18 (m, 611), 2.08 (s, 311);
MS(E811): m/z  375.12 (M + H)t F~NHZ  O \ o~ i~  20 H
E) 4{4
Amino-2-fluorophenoxy}N{2-morpholiaoethyl)pyridin-?-am
ine,  hydrochloride salt [00314] A mixture
ofN-(3-fluoro 4-(2-(2-morpholinoethylamino)pyridin 4-
yloxy)phenyl)acetamide trifluoroacetate (40 mg), McOH
(1 it), and 6 M HCl (0.2  -173 mL) was heated at
reflux for 3 h. The mixture was concentrated on a
rotary  evaporator and the residue was lyophilized to
give the title compound (30 mg) as a  white solid. rH
NMR (DMSO-d6) S 11.12 (s, 111), 8.85 (s, 111), 7.95
(d, IH, J= 7  Hz), 7.08 (dd,1H, J= 9,9 Hz), 6.65-6.63
(in, 211), 634 (d, 1H, J= 8 Hz), 6.31 (s, 5 111),
3.90-3.75 (m 611), 3.37-3.21(m, 611); MS(ES1l: m/z
373.14 (NI + it.  1{3-Fiuoro 4-(2
(2-morpholinoethylamino)pyridia 4-yloay)phenyl)-3 (2-
(4-fluorophenyl)acetyl)urea, dihydrochloride salt
[00315] A solution of 4
(4-amino-2-fluorophenoxy}1J{2-morpholinoethyl)pyridin-
10 2-amine hydrochloride (15 mg, 0.045 mmol) in McOH
(5 mL) was treated with Et3N  (2 mL) and the mixture
stirred at room temperature for 5 min. The mixture was
concentrated in vacuo to remove the McOH, the residue
suspended in THE (1 mL)  and treated with a solution
of 0.3 M solution of 2-(4-fluorophenyl)acetyl
isocyanate in  toluene (Compound D of Example 11,180
mL, 0.054 mmol). After stirring, the 15 mixture was
concentrated in vacuo and the residue partitioned
between EtOAc and  saturated NaHCO3. The EtOAc phase
was separated, washed with brine, dried  (MgSO4) and
concentrated. The mixture was concentrated under
vacuum and the  residue purified by preparative HPLC
(Column A) to give the title compound as a  



TFA salt. The TEA salt was dissolved in anhydrous McOH
and treated with 1 N HC1 20 / Et2O at 0 C and stirred
for 5 min. The mixturewasthen concentrated in vacuo to
give the title compound (10 mg, 43%) as a white solid.
tH NMR (DMSO-d6) S 11.05  (s, 111), 10.61(s,111), 7.98
(d, 1H, J= 7.1 Hz), 7.86-7.73 (m, 111), 7.48-7.38 (m,
1H),  7.37-7.30 (m, 3H), 7.24-7.04 (m, 211), 6.60 (s,
111), 6.26 (s, 111), 3.98-3.60 (m, 811),  314 (s,
211), 3.39-3.19 (m, 411); MS(ESb: m/z 512.2 (M + H)}
25 [00316] Examples 83-85 were prepared in a similar
manner as described for  Example 82. -174 Example 83 W
H F N~N II  O O O I/ F  H N O
1-(3-Flnoro-4-(2{3-morpholinopropylamino)pyridin-4-ylo
xy)phenyl}3-(2~4- flnorophenyl)acetyl)urea,
hydrochloride salt 5 [00317] 'H NMR (DMSO-d6) 6 11.06
(s, 111), 10.62 (s, IN), 7.93 (d, iH, J= 7.1  Hz),
7.83 (d, iH, J=12.7 Hz), 7.45-733 (m, 411), 7.16 (dd,
2H, J= 8.6, 9.2 Hz),  6.64 (s, 111), 6.23 (s,1 H),
3.95 - 3.76 (m, 4H), 3.74 (s, 211), 3.70 -3.48 (m,
411), 3.48 - 3.35 (m, 211), 3.20 -3.-04 (m, 2H),
2.02-1.93 (m, 211). 10 Example 84  N~N  O B I O O '/ F
N
1-(4-(2-(3-(Dimethylamino)propylamino)pyridin-4-yloxy)
-3-fluorophenyl}3-(2- (4-fluorophenyl)acetyl)urea,
hydrochloride salt [00318) 'H NMR (DMSO-d6) S 11.06
(a,1H),10.62 (s, 111), 10.37 (a, 11!), 7.93 (d,  



15 111, J= 7.1 Hz), 7.82 (dd,1H, J= 2.0, 12.7 Hz),
7.45 (dd,1H, J= 2.6, 8.6 Hz), 7.40  (d, 111, J= 8.6
Hz), 7.37-7.33 (m, 211), 7.16 (dd, 2H, J= 8.7, 9.1
Hz), 6.65 (s, 111),  6.24 (s, IN), 3.75 (s, 211),
3.45-3.36 (m, 2H), 3.13 -3.03 (m, 211), 2.73 (s, 311),
2.72  (s, 311), 1.94- 1.90 (m, 211). -175 Example 85
HH H F N~N \  \ O O / F  O 1x /NN  H
1-(4-(2-(4-(Dimethylamino)butylamino)pyridin~-yloxy}3-
fluorophenyl}3-(2{4 fluorophenyl)acetyl)urea,
hydrochloride salt  5 [003191 MS(ESfl m/z 498.2 (M +
H)+. Example 86  H W F Ny N \  O\ I O O I/ F  / H2N N
NH2
1{442,6-Diaminopyridin-4-yloxy)-3-flu0r0phe8yl)-3{2*
10 fluorophenyl)acetyl)urea, hydrochloride salt CI
H2N I N WWz  o O A) 4-Chloropyridine-2,6-dicarboxamide
[003201 A mixture of chelidamic acid (3.19 g, 17.0
mmoI), PCl5 (2.1 g) and CCIa  



15 (30 mL) was refluxed for 6 h and then cooled to 65
C and treated with Me0H (5 mL)  under gentle reflux.
The mixture was refluxed for 5 h and then concentrated
in vacuo.  The residue was treated with ice-water (50
mL) and the precipitated solid was collected by
filtration and sucked dry on the funnel to give white
needles of 2,6- biscarbomethoxy-4 chloropyridine (2.4
g). The product was treated with - 7 M NH3 I  20 McOH
and stirred at room temperature for 1 h. The mixture
was filtered to collect the -176 title compound as a
white solid (1.8 g, 53%). 'H NMR (DMSO-d6) 88.91 (s,
211),  8.15 (s, 2H), 7.87 (s,211). F~ NHBoc  O \ HZN N
NH2  O O 5 B) tert-Buty14-(2,6-dicarbamoylpyridin
4glory}3-fluorophenylcarbamate  [00321] A solution of
N-Boc 4-amino-2-fluor0phen0l(228 mg, 1.0 mmol) in DMF
(2 mL) was treated with t-BuOK (124 mg, 1.1 mmol) and
the mixturestirred at room  temperature for 2 h. The
mixture was treated with 4-chloropyridine-2,6
dicarboxamide (200 mg, 1.0 mmol) and K2C03 (35 mg, 0.5
mmol) and heated at 80C  10 for 1.5 h. The mixture was
concentrated in vacuo, treated with EtOAc (10 mL) and
H2O (10 mL) and filtered to remove the insoluble
material. The EtOAc phase was  washed with brine,
dried (Mg304) and concentrated in vacuo. Purification
of the  residue by flash column chromatography on Si02
eluting with 30 -100 % EtOAc /  hexanes gave the title
compound (170 mg, 44%) as a white solid containing 10
% of 15 the starting chloropyridine. 'HNMR (DMSO-do)
89.77 (a, 111), 8.86 (s, 2H), 7.87 (s,  111), 7.63 (d,
1H, J=12.1 Hz), 7.55 (s, 211), 738 - 7.31 (m, 211),
1.48 (s, 9H).  F~NHBoc  0 \ i  H2N N NH2 



C)
tert-Buty14-(2,6-diaminopyridinjl-yloxy}3-fluorophenyl
carbamate  20 [00322] The title compound was prepared
from tert-butyl 442,6-
dicarbamoylpyridin-4-y1oxy)-3-fluorophenylcarbamate
(110 mg, 0.28 mmol) using a  similar procedure as
described for Step B of Example 80. Flash
chromatography on  Si02 eluting with 0-2 % McOH /
BtOAc gave the title compound (60 mg, 63%) as a  white
solid. 'H NMR (DM80-d6) 89.60 (s, 111), 7.50 (dd,1H,
J=1.8,13.6 Hz), 7.21 -177 (dd,1H, J= 2.2, 8.7 Hz),
7.13 (dd,1H, J= 8.7, 9.2 Hz), 5.40 (s, 411), 5.13 (s,
211),  1.47 (s, 911); MS(E517: m/z 335.23 (h'1+H)+ F~
NH2  O ~ H2N N NH2 5 D)
4-(4-Amino-2-fluorophenogy)pyrid1ne-2,6-d1amme [00323]
The title compound was prepared form tert-butyl
4-(2,6-diaminopyridin-4-
yloxy)-3-fluorophenylcarbamate (30 mg, 0.089 mmol) in
a manner similar to that is  described in Step D of
Example 80 to give a clear oil (20 mg, 100%).
MS(ESI4): mix  235.22 (M + H)t 10 E) 1-(4
(2,6-Diaminopyridin-4-ylory}3-fluorophenyl)-3-(2{4
fiuorophenyl)acetyl)urea, hydrochloride salt [00324]
The title compound was prepared from 4-(4-amino-2-
fluorophenoxy)pyridine-2,6-diamine (19 mg, 0.081 mmol)
and a solution of 2-(4 15 fluorophenyl)acetyl
isocyanate in toluene (0.3 M, Compound D of Example
11, 0.27  mL, 0.081 mmol) in a similar manner as Step
D of Example 33. The reaction mixture  was purified by
preparative HPLC (Column A) to give the title compound
as a TEA  salt. The TEA salt was dissolved in
anhydrous McCH and treated with 1 M HCl /  Et20 at 0 C
and stirred for 5 min. The mixture was then
concentrated in vacuo to 20 give the title compound (8
mg, 24%) as a pale yellow solid. lH NMR (DM50-d6) S
11.01(s, 111), 10.51 (s, 111), 7.68 (dd, 1H, J= 2.6,
12.7 Hz), 7.36-7.30 (m, 311), 7.22  



-7.14 (m 311), 5.52 (s, 4H), 5.15 (s, 211), 3.73 (s,
2H); MS(ESt): m/z 414.09 (M +  H)+ -178 Example 87 H N
F \ I O O I/ F
1{4{(2-(3-(Dimethylamino)propylamino)pyridin-4-ynmethy
l)-3-flnorophenyl)-3- (2-(4-flnorophenyl)acetyl)urea,
dihydrochloride salt 5 F~NHBoc  Br \ A)
tert-Butyl4-bromo-3-fluorophenylcarbamate [00325] To a
solution of 4-bromo-3-fiuorobenzenamine (Lancaster,
7.05 g, 37.1  mmol) in anhydrous tetrahydrofuran (40
mL) at room temperature was added (Boc)20  10 (8.10 g,
37.1 mmol) and triethylamine (5.17 mL, 37.1 mmol). The
reaction mixture was heated at reflux overnight After
cooling down, the reaction mixture was  concentrated
under reduced pressure. The residue was purified by
flash column  chromatography on Si02 eluting with 20%
dichloromethane in hexane, then 20% ethyl  acetate in
hexane to give tert-butyl 4
bromo-3-fiuorophenylcarbamate (5.30 g, 49% 15 yield).
MS(ESr): m/z 290.2 (M + H)4. F / NHBoc  HO \ CI N B)
tert-But34 2-chloropyridin-0-yl)(hydroxy)methyl)-3-
fluorophenylcarbamate 20 1003261 To a solution of
tert-butyl 4-bromo-3-f1uorophenylcarbamate (2.60 g,
9.0  mmol) in anhydrous THE (30 mL) at -78 C was added
McMgBr (3.0 M in Et20, 3.1  mL, 9.3 mmol) via syringe.
The solution was stirred for 10 min at that
temperature,  



-179 and then warmed to 0 C for 0.5 It After the
solution was cooled back to -78 C, a  solution of
t-BuLi (1.7 M in hexane, 10.6 mL,18.1 mmol) was added
over 4 min.  The resulting solution was allowed to
stir for 5 min before a solution of 2
chloroisonicotinaldehyde (1.41 g,10 mmol) (for
preparation, see Frey, L. F. et al. 5 Tetrahedron
Lett. 2001, 42, 6815) in anhydrous THE (25 mL) was
added in 3 min.  The reaction mixture was stirred at
-78 C for 20 min and 2.0 mL of McOH was  added. The
solution was then concentrated under reduced pressure
and the residue was  dissolved in 200 mL of EtOAc. It
was subsequently washed with Hx0 (2 x 50 mL),  brine
(2 x 50 mL) and dried over MgSO4. After filtration and
concentration, the 10 residue was purified by flash
chromatography on 8i02 eluting with 0%-50% EtOAc in
hexane to give tert-butyl 4
((2-chloropyridin-4-yl)(hydroxy)methyl)-3-
fluorophenylcarbamate (1.30 g, 41% yield). MS(ESh: m/z
353.28 / 355.24 (M + H)+ F / NHBoc  HO 1 CI N+  &  4
((2-chloropyridin N ode 4yt)(hydroacy)methyl}3 15 C)
tert-Butyl  fluoropheuylcarbamate  (00327] To a
solution of tert-butyl 4-((2
chloropyridin-4-yl)(hydrox)t)methyl)-3-
fluorophenylcarbamate (1.20 g, 3.40 mmol) in a mixture
of dichloromethane (100 mL)  and ethyl acetate (10 mL)
was added m-CPBA (70%, 2.34 g, 9.48 mmol). The
reaction 20 mixture was stirred at room temperature
for 2 h, and then heated at reflux for 5 h. The
solvent was removed under reduced pressure and the
residue was purified by flash  chromatography on Si02
eluting with 50% EtOAc in hexane, 100% EtOAc and then
10 % McOH in EtOAc, to give tert-butyl 4 ((2
chloropyridin-N-oxide-4
yl)(hydroxy)methyl)-3-fluorophenylcarbamate (840 mg,
67% yield). MS(ESI4): m/z  25. 369.13 /371.13 (M+H)+. 



-180 F / NH Boo  HO \ H N D) tert-Butyl 4((2-(3
(dimethylamino)propylamino)pyridine -4-
yl)(hydroxy)methy1)-3-fluoropheny1carbamate  [003281
To a solution of tert-butyl 4-((2-chloropyridin
N-oxide-4 5
yl)(hydroxy)methyl)-3-fluorophenylcarbamate (80 mg,
0.22 mmol) in EtOH (2.0 ml.)  was added Nl,.N
dimethylpropane-l,3-diamine (225 mg, 2.2 mmol). The
reaction  mixture was heated at 80 C for 12 h and the
solvent was removed to provide crude  tert-butyl 4 ((2
(3-(dimethylamino)propylamino)pyridine-N-oxide 4
y1)(hydroxy)methy1)-3-fluorophenylcarbamate, which was
directly used in the next  10 step. MS(ESr): m/z
435.37 (M + H)+. [00329] To a solution of tert-butyl
4((2 (3 (dimethylamino)propylamino)pyridine- N-oxide
4yl)(hydroxy)methyl)-3-fluorophenylcarbamate (--0.22
mmol) in McOH (2.0  mL) was added zinc (114 mg, 1.75
mmol) andNH4CO2H (139 mg, 2.20 mmol). The  suspension
was refluxed overnight. More zinc (114 mg) and NH4CO2H
(139 mg) 15 were added and the suspension was ref
luxed for 2 h. After cooling down, the solution  was
filtered and the filtrate was concentrated under
reduced pressure. The residue was  then purified by
flash chromatography on Si02 eluting with 10-30% McOH
in DCM  to give tert-butyl
4((2-(3-(dimethy1amino)propy1amino)pyridine- 4
yl)(hydroxy)methyl)-3-fluorophenylcarbamate (80 mg,
87% yield). MS(ESI4): m/z  20 419.34 (M + H)t F/S.y
NH2  -181  E) 4{4-Amino-2-fluorobenzyn-N-(3
(dimethylamino)propynpyridin-Z-amine  [00330] To a
solution of tert-butyl
4{(2(3-(dimethylamin0)propylam1n0)pyrid1ne-
4-yl)(hydmxy)methyl)-3-fluorophenylcarbamate (80 mg,
0.19 mmol) in McOH (5.0  niL) was added 2 mL of conc.
HCl and palladium on charcoal (10%, 200 mg). The 



5 suspension was heated at 75 C under H2 atmosphere
for 24 h. The mixture was  cooled down, filtered and
concentrated in vacuo. The residue was dissolved in 1
mL  of cone. NH4OH and it was extracted with DCM (5 x
5 nL). The combined organic  layer was dried over
Na2SO4. After filtration, it was concentrated in vacuo
to give 4 ( 31 mg, 40 %  10 yield). MS(ES14): m/z
303.31(M + H)+ F)
1-(4-((2-(3-(Dimethylamino)ProPylamino)Pyridinfl-yi)me
thyl}3- fluorophenyl)-3{2-(4fluorophenyl)acetyl)nrea,
dihydrochloride salt  [00331] To a solution of
4-(4-amino-2-fluorobenzyl)-N-(3 15
(dimethylamino)propyl)pyridin-2-a1fl1ne (30 mg, 0.1
mmol) in DCM (2 nL) was  added a solution of 2
(4-fluorophenyl)acetyl isocyanate (Compound D of
Example 11,  0.347 M in toluene, 0.25 tL). The mixture
was stirred at room temperature for 0.5 h  before it
was quenched with McOH. The solution was concentrated
in vacuo and the  residue was purified by prep. HPLC.
The desired fractions were collected and 20
concentrated in vacuo. The residue was dissolved in
McOH and polymer bound  diethylene triamine (50 mg)
was added to remove trifluoroacetie acid. After
filtration  and concentration, the residue was
converted to a hydrochloride salt by the addition of
1 N HCl (0.5 nL) and lyophilized to give 1-(4{(2-(3
(dimethylamino)propylamino)pyridin
4-yl)methyl)-3-fluorophenyl)-3{2{4 25
fluorophenyl)acetyl)urea hydrochloride (8.0 mg, 14%
yield). MS(ES17: m/z 482.24  (M+H)+ -182 Example 88 HO
xI NON O , / F
I_(4~(~(3~imethylamino)propylamino)pyridin-4-YI)(hYdro
zy)methyl)pheayn- 3-(2-(4-fluoropheny1)acetyl)urea  5
/ NHBoc  HO ~ 



CI N A)
tent-Buty14-((2-chloropyridin-4-yl)(hydroxy)methyl)phe
nylcarbamate  [00332] Prepared in a manner similar to
that which is described in Step B of  Example 87.
2-Chloroisonicotinaldehyde (141mg, 1.0 mmol) was
converted to ten 10 butyl 4{(2-ch1oropyridin-4
yl)(hydroxy)methyl)phenylcarbamate (190 mg, 57%
yield). MS(ESt): m/z 335.27 / 337.27 (M + H)+ / NHBoc
HO CI N+  &  B) tert-Buty14-((2-chloropyridin-N-oxide
4-yl)(hydroxy)methyl) 15 phenylcarbamate [00333]
Prepared in a manner similar to that which is
described in Step C of 4 ((2
chloropyridin-4-yl)(hydmxy)methyl)phenylcarbamate
Example 87. tert-Butyl (78 mg, 0.23 mmol) was
converted to tert-butyl 4-((2 chloropyridin-N-oxide-4-
yi)(hydroxy)methyl) phenylcarbamate (36 mg, 44%
yield). MS(ESb: m/z 351.28/  20 353.27(M+H)+ -183 i
NHBoc  HO \ H N C)
tent-Buty14{(2{3{dimethylamino)propylamino)pyridin-4-
yl)(hydrozy)methynphenylcarbamate  5 [00334] Prepared
in a manner similar to that which is described in Step
D of Example 87. tent-Be 4-((2 cbloropyridin-N-o2cide
4-yl)(hydroxy)methyl)  phenylcarbamate (36 mg, 0.1
mmol) was converted to tent-butyl 4-((2-(3-
(dimethylamino)propylamino)pyridin 4
yl)(hydroxy)methyl)phenylcarbamate (16 mg,  



40% yield). MS(ES1+): ink 401.38 (M + H)+ 10 NH2  HO \
i  FI D)
(4-Aminophenyl)(2-(3-(dimethylamino)pt0py1amm0)pyridm
4- yl)methanol [00335] To a solution of tert-butyl
4-((2-(3(dimethy1amino)propylamin0)pyridin- 15
4-y1)(hydroxy)methy1)phenylcarbamate (16 mg, 0.04
mmol) in 1 mL of DCM were  added Et3SiH (0.1 mL)/TFA
in DCM (10%, 0.2 mL). The mixture was stirred for 'A
hr  and no reaction was detected by LC-MS. Another 0.1
mL of Et3SiH and 0.8 ml, of  TFA in DCM (10%) were
added and the mixture was stirred for 21 The solvent
was  removed and was purified by solid extraction
(Waters Oasis(r)MCX extraction 20 cartridge) to give
(4 aminophenylx2-(3-(dimethylamino)propyiamino~yridin
4- yl)methanol (6.0 mg, 50% yield). MS(ESt): m/z
301.40 (M + Hf. - 184  E)
1-(4-((2-(3-(Dimethylamino)ProPYlamino)PYridin-4-
yl)(hydroay)methyl)phenyt)-3-(2-(4-flu0r0phenyl)a
8I)urea [00336) Prepared in a manner similar to that
which is described in Step F of  Example 87.
4-Aminophenyl-(2 (3{dimethylamino)propYlamino)pyridin
4 5 yl)methanol (6.0 mg, 0.02 mmol) was converted to
1-(4-((2-(3-
(dimethylamino)propylamiuo)pyridin-4-yl)(hydroxy)~~Y1)
Phenyl)-3-(2-(4- fluorophenyl)acetyl)urea,
bis-trifluoroacetic acid (6.1 mg, 43% yield). IH NMIt
(CD3OD) S 7.82 (d, 1H, J= 6.4 Hz), 7.50 (m, 211), 7.36
(m, 411), 7.07 (m, 311), 6.75  (m, 111), 5.68 (s,
111), 3.71 (s, 211), 3.21-3.49 (m, 4H), 2.90 (s, 611),
2.08 (m, 213);  10 MS(ES1+): m/z 480.31(M + H)+
Example 89 F / N~N I \  



\ I O O ~ F  HzN N
1-(4-((2-Aminopyridin-4-yl)methyl}3-fluorophenyl)-3-(2
-(4- 15 fluorophenyl)acetyt)urea, trifluoroacetic acid
salt F / NHBoc  HO \ \ o A) tert-Butyl
4-((2-(allylamino)pyridin-N-oxide
4-yl)(hydrmCy)methy~-3- fluorophenylcarbamate 20
[00337] To a solution of tert-butyl
4-((2-chloropyridin-N-oxide-4-
yl)(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 -185 residue was purified
by flash chromatography on SiOz eluting with 0%-15%
McOH in  DCM to give tert-butyl
4-((2{allylamino}pyridin-N-oxide
4-yl)(hydroxy)methyl)-3- fluorophenylcarbamate (440
mg, 83% yield). MS(ESI'): m/z 390.19 (M + H)t F /
NHBoc  HO ~~N I N  5 H  B)
tert-Buty14-((Z-(allylamino)pyridin-4-yi)(hYdroay)meth
yl}3- fluo5ophenylcarbamate [00338] Prepared in a
manner similar to that which is described in Step D of
4 ((2-(allylamino)pyridin-N-oxide-4
yl)(hydmxy)methyl}3- Example 87. tert-Butyl 10
fluorophenylcarbamate (440 mg, 1.13 mmol) was
converted to tert-butyl 4-((2- (allylamino)pyridin 4
yl)(hydroxy)methyl)-3-fluorophenylcarbamate (400 mg,
95%  



yield). MS(ESl5: m/z 374.33 (M+H)+. F.pry / NHBoc AcO
"-H  N  H 15 C) (2{Allylamino)pyridin-4 yl)(4-(tert
bntoxycarbonyl}2- fluorophenyl)methyl acetate [003391
To a solution of ten-butyl
4-((2-(allylamino)pyridin-4-
yl)(hydroxy)methyl)-3-fluorophenylcarbamate (400 mg,
1.1 mmol) in THE (10 mL)  were added
dusopropylethylamine (DIEA) (0.2 mL, 1.1 mmol), 4 20
dimethylaminopyridine (DMAP) (360 mg, 3.0 mmol) and
Ac20 (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 SiO2 eluting with 0%-100% EtOAc in
hexane to give (2 -186 (allylamino~yridin 4-ylx4
(tert-butoxycarbonyl)-2-fluorophenyl)methyl acetate
(390  mg, 85% yield). MS(ESit): m/z 416.33 (M + H)+ F
/ NHBoc  AcO \ HZN N 5 D) (2-Aminopyridin-4yt)(4 (tert
batoxycarbonyl)-2-fluorophenynmethyl  acetate [00340]
A solution of (2-(allylamino)pyridin-4-yl)(4-(tert
butoxycarbonyl}2- fluorophenyl)methyl acetate (380 mg,
0.91 mmol) in a mixture of EtOH/HZO (10 :1,  40 mL)
was degassed via bubbling N2 into the solution for 1
h. To the mixture was 10 added Rh(PPh3)3C1(80 mg, 0.09
mmol). The solution was refluxed to remove the
solvent and the residue was purified by flash
chromatography on 5102, followed by  preparitve HPLC
purification, to give
(2-aminopyridin-4-yl)(4-(tert-but0xycarb0nyl)-
2-fluorophenyl)methyl acetate, trifluoroacetic acid
salt (185 mg, 42% yield). 



MS(ESb: m/z 376.26 (M + H)t  15 F , NH Boo  HZN N E)
tert-Butyl 4{(2-aminopyridin-4
ynmethyl}3-fluorophenylcarbamate  [00341] To a
solution of (2-aminopyridin-4-yl)(4
(tert-butoxycarbonyl)-2- fluorophenyl)methyl acetate
as a TFA salt (180 mg, 0.37 mmol) in McOH (10 nL) 20
was added 10% Pd/C (90 mg). The suspension was stirred
under H2 atmosphere for 1  K The catalyst was removed
and the filtrate was concentrated in vacuo. The
residue  was then purified by flash chromatography on
5102 eluting with 3% McOH in 0CM,  to give tert-butyl
4((2-aminopyridin 4yl)methyl)-3-fluorophenylcarbamate
as a TPA  salt (73 mg, 46% yield). MS(EST7: m/z 318.24
(M + Hf. -187 F / NH2  H2N N F)
4-(4-Amino-2-fluorobenzyl)pyridi0-2-amine [003421 To a
solution of tent-butyl
4-((2-aminopyridin-4-yl)methyl)-3 5
fluorophenylcarbamate as a TFA salt (73 mg, 0.17 mmol)
in DCM (4.0 mL) was  added TFA (1.0 mL). The solution
was st ted at room temperature for 2 h and the
solvent was removed in vacuo to give
4-(4-amino-2-fluorobenzyl~yridin-2-amine,
bis-trifluoroacetic acid (70 mg, 93% yield). MS(ESf:
m/z 218.12 (M+H)' 10 C)
1-(4-((2-Aminopyridin-4-yl)methyl)-3-flnorophenyl) 3
(2 (4- fluorophenyl)acetyl)urea, trifluoroacetic acid
salt [003431 Prepared in a manner similar to that
which is described in Step F of  Example 87. 4
(4-Amino-2-fluorobenzyl)pyridia-2-amine as 2TFA salt
(19 mg,  0.042 mmol) was converted to
1-(4-((2-aminopyridhA-yl)methy1)-3-flu0rophe1yl}3 15
(2-(4-fluoropheny1)acety1)urea, trifluoroacetic acid
salt (19 mg, 88% yield). 'H NMR  (DMSO-4) S 10.94 (s,
111), 10.47 (s, 111), 7.76 (m, 3H), 7.50 (d, lH,
J=11.5 Hz),  7.10-726 (m, 4H), 7.10 (m, 211), 6.65 (d,
1H, J= 6.5 Hz), 6.55 (s, 111), 3.89 (s, 211),  



3.65 (s, 211); MS(ESlt): m/z 397.26 (M+H)+ 20 Example
90 p a l O O ~ F  H2N N 0
i-(4-(2-Carbamoylpyridin-4-ylory)-3-chlorophenyl}3-(2-
(4- fluorophenyl)acetyl)urea -188 CI ~ NHZ Q \1  I~
H2N i  N  O A) 4-(4-Amino-2-chlorophenory)picol1namide
[003441 To a solution of 4-amino-2-chlorophenol
(Aldrich, 430 mg, 3.0 mmol) in  5 DMF (2.0 mL) at room
temperature was added KOt-Bu (352 mg, 3.2 mmol). The
mixture was allowed to stir at room temperature for 1
It To the solution were then  added
4-chloropicolinamide (468 mg, 3.0 mmol) and K2C03 (221
mg, 1.6 mmol).  The resulting suspension was heated at
90 C overnight. After cooling down, the  suspension
was diluted with 100 mL of EtOAc and 50 mL of H2O. The
organic layer 10 was separated and washed with brine
(2 x 25 nL) and dried over MgSO4. After  filtration
and concentration, the solid was triturated with 50 mL
of DCM. The solid  was then collected and washed with
DCM (2 x 20 mL), EtOAc (5.0 nL) and dried to  give
4(4-amino-2-chlorophenoxy)picolinamide (320 mg, 40%
yield). MS(ESI'): m/z  264.12 / 266.07 (M + H)t 15 H H
cl II NyN I 



O / F  O\ OI H2N N  O B) 1-(4-(2-CarbamoylpyH
in4-yloxy)-3-chlorophenyl)-3-(2-(4-
lluorophenyl)acetyl)urea [003451 Prepared in a manner
similar to that which is described in Step F of  20
Example 87. 4-(4 Amino-2-chlorophenoxy)picolinamide
(79 mg, 0.30 mmol) in  DMF (1.0 nL) was converted to
1-(4{2-carbamoylpyridin 4-yloxy)-3 chlorophenyl)-
3-(2-(4-fluorophenyl)acetyl)urea (65 mg, 49% yield).
1H NMR (DM80-d6) S 11.05  (s, 111), 10.58 (s, 1H),
8.52 (d, 1H, J=4.5 Hz), 8.15 (s, 1H), 7.98 (s, 111),
7.70 (s, - 189 111), 7.55 (m, 1H), 739 (m, 311), 7.27
(m, 111), 7.16 (m, 311), 3.73 (s, 2H); MS(ESh:  m/z
443.17 (M + H)+. Example 91 ~N I r  CI~N F  O\ I O O /
15 5 H2N N
1-(4{2-Aminopyridin-4-ylory}3-chlorophenyl}3-(2-(4-fln
orophenyl)acetyl)urea,  hydrochloride salt [00346] To
a solution of 1-(4-(2 carbamoylpyridin 4-yloxy)-3
chlorophenyl)-3-(2- (4-fluorophenyl)acetyl)urea
(Example 90,27 mg, 0.06 mmol) in DMF (1.0 mL) were  10
added H2O (2.2 mg, 0.12 mmol), pyridine (0.04 mL) and
bis(trifluoroacetoxy)iodobenzene (Aldrich, 39 mg, 0.09
mmol) at room temperature.  The solution was allowed
to stir overnight and then it was purified on prep
HPLC to  give the desired product, which was further
converted to 1-(4-(2-anvnopyridin-4-
yloxy)-3-chlorophenyl)-3-(2-(4-fluorophenyl)acet
d)urea hydrochloride (19 mg, 70% 



15 yield) by the addition of IN HC1 solution (0.5 mL).
1H NMR (DMSO-d6) S 13.50 (s,  1H), 11.02 (s, 1H),
10.57 (s, 111), 7.80-7.95 (m, 411), 7.55 (m, 111),
7.37 (m, 111), 7.30  (m, 2H), 7.11 (m, 21, 6.60 (m,
1H), 6.00 (s, 110, 3.70 (s, 211); MS(ESf7: m/z 415.16
(M+Hf. 20 Example 92  CI H N  O~ I N O O I/ F  H2N N
1-(4-(2-Aminopyridin-4-yloxy)-2-chlorophenyl)-3-(2-(4-
fluorophenyl)acetynurea  -190 CI H N ~  HZN ~ O  A) 1
(4-(2-Carbamoylpyridia-4-yloryr2-CMorophenyl)-3-(2-(4-
fluorophenyl)acetyl)nrea [00347] Prepared in a manner
similar to that which is described in Step A of 5
Example 90. 4-(4-Amino-3 chlorophenoxy)picolinamide
(39 mg, 0.19 mmol) in  DMF (1.0 mL) was converted to 1
(4{2-carbamoylpyridin 4 yloxy}2 chlomphenyl)-
3-(2-(4-fluorophenyl)acetyl)urea (18 mg, 41% yield)
after prep HPLC purification.  MS(ES15: m/z 443.13 /
445.14 (M + H)+. 10 B)
1(4(2-Anunopyridin-4-yloxy)-2-chlorophenyl)-3-(2-(4-
tluorophenyl)acetyl)urea  [00348] Prepared in a manner
similar to that which is described for Example 91. 1-
( 18 mg, 0.04 mmol) in DMF (1.0 nL) was converted to
1-(4-(2-aminopyridin-4 15 yloxy)-2 chlorophenyl)-3
(2-(4-fluomphenyl)acetyl)urea (10 mg, 55% yield). IH
NMR (DMSO-d6) 613.47 (s, 111), 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, 111), 7.35 (m, 311), 7.17
(m, 211),  



6.64 (d, 1H, J= 7.5 Hz), 6.13 (s, 111), 3.76 (s, 2H);
MS(ESI4): m/z 415.18 / 417.17 (M  + H)} 20 - 191
Example 93  )OIOTtLF  I \ HZN ~  O
1-(4-(2-Carbamoylpyridin-4-yloxy)-3-metlrylphenyl)-3-(
2-(4 - fluorophenyl)acetyl)urea  5 ~NHZ  O ~ I \  HZN
IN  O A) 4-(4-Amino-2-methy1phenoay)pico1inamide
[00349] Prepared in a manner similar to that which is
described in Step A of  Example 90.
4-Amino-2-methylphenol (246 mg, 2.0 mmol) was
converted to 4-(4- 10
amino-2-methy1phenoxy)pico1inamide (230 mg, 47%
yield). MS(ESI'): m/z 244.15  (M + H)+. B)
1-(4{2-Carbamoylpyridin
4-yloxy)-3-methylphenyn-3-(2{4-
fluorophenyl)acetyl)urea 15 [00350] Prepared in a
manner similar to that which is described in Step F of
Example 87. 4-(4-Amino 2-methylpheaoxy)picolinamide
(48 mg, 0.2 mmol) in DMF  (1.0 mL) was converted to 1
(4 (2 carbamoylpyridin-4-yloX -3-methylphenyl)-3{2-
(4-fluorophenyl)acetyl)urea (35 mg, 41% yield. 1H NMR
(DMSO-d6) S 10.92 (s, 111),  10.44 (s, 1H), 8.44 (d,
1H, J= 5.5 Hz), 8.06 (s, 1H), 7.63 (s, 111), 7.50 (s,
IH), 7.42 



20 (m, 1H), 7.31 (m, 2H), 7.24 (d, 1H, J= 2.0 Hz),
7.06-7.12 (m, 411), 3.69 (s, 21!), 2.02  (s, 3H);).
MS(ESI`): m/z 423.17 (M + H)+. -192 Example 94
)ZXOfCF  H2N N
1(4(2-Aminopyridin-4-ylory)-3-methylphenyl)-3-(2-(4-
fluorophenyl)acetyl)urea, hydrochloride salt 5 [00351]
Prepared in a manner similar to that which is
described in Step A of  Example 91. 1{4
(2-Carbamoylpyridin-4-yloxy)-3-methylphenyl}3-(2{4-
fluorophenyl)acetyi)urea (27 mg, 0.06 mmol) in DMF
(1.0 mL) was converted to 1-(4-
(2-aminopyridin-4-yloxy)-3-methylphenyl)-3-(2-(4-fluor
ophenyl)acetyl)urea,  hydrochloride salt (24 mg, 88%
yield) after HPLC purification. 1H NMR (DMSO-d6) 10 S
13.18 (s, 111), 10.93 (s, 111), 10.45 (s, 111), 7.88
(d, 111, J= 7.0 Hz), 7.73 (s, 211),  7.50 (m, 211),
7.29 (m, 2H), 7.10 (m, 3H), 6.56 (d, 1H, J= 7.0 Hz),
5.91(d, 1H, J=  2.5 Hz), 3.68 (s, 211), 2.02 (s, 311);
MS(ESt): m 395.20 (M + H)+. Example 95  F F F \ I N`
/N O I / F  O o 15 H2N N
1-(4-(2-Aminopyridin-4-ylory}2{trifluoromethyl)phenylr
3-(2-(4- flnorophenyl)acetyl)urea, hydrochloride salt
F F F / NH2  HO \ -193 A)
4-Amino-3-(trifluoromethyl)phenol [00352] A solution
of 4-nitro-3-(trifluoromethyl)phen0l (Aldrich, 414 mg,
2.0  



mmol) in 10 mL of McOH was added 10% Pd/C (100mg). The
suspension was  stirred under H2 atmosphere for 12 h
and it was then filtered and concentrated in 5 vacuo
to give 4-amino-3-(trifluoromethyl)phenol (350 mg, 95%
yield), which was  sufficiently pure to use in the
next step. MS(ESI1: mIz 178.02 (M + H)+. F F F ? NH2
O H2N N  O B)
4-(4-Amino-3-(trifluoromethyl)phen0ry)pic0linamide 10
[00353] Prepared in a manner similar to that which is
described in Step A of  Example 90. 4-Amino-3-(tr
fluoromethyl)phenol (177 mg, 1.0 mmol) in DMF (2.0
mL) was converted to
4-(4-amino-3-(trifluoromethyl)phenoxy)pic0lmam1de (180
mg,  61% yield). MS(ESI'): ink 298.20 (M + FFF~{  N N
O\ I O O oF  H2N Pl 15 O C) 1-(4-(2-Carbamoylpyridin
4-y1OW 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 l
(4-(2-carbamoylpyridin-4-yloxy)-2- -194
(trifluoromethyl)phenyl}3{2-(4-fluorophenyl)acetyl)ure
a(30 mg, 63% yield).  MS(ESll: m/z 477.12 (M + H)+. D)
1{4-(Z-Amiaopyridin-4-yloay}2
(trifluoromethyl)phenyt)-3{2{4  5
fluorophenyl)acetyl)urea 



[003551 Prepared in a manner similar to that which is
described in Step A of  Example 91. 1-(4{2
Carbamoylpyridin 4 yloxy)
2{trifluommethyl)phenyl}3-(2-(4
fluorophenyl)acetyl)urea (26 mg, 0.055 mmol) in DMF
(1.0 mL) was converted to 1-
(4{2-aminopyridin-4-yloxy)-2-(trifluoromethyl)phenyl)-
3{2-(4 10 fluorophenyl)acetyl)urea hydrochloride (15
mg, 56% yield) after prep. HPLC  purification. IH NME.
(DMSO-4) S 13.40 (s,1H),11.28 (s, 1H),10.95 (s, 111),
8.25  (d, IH, J= 8.5 Hz), 7.97 (d, 1H, J= 7.0 Hz),
7.88 (s, 2H), 7.72 (d, 111, J= 2.5 Hz),  7.65 (m,1H),
7.35 (m, 211), 7.19 (m, 211), 6.66 (d, 1H, J= 2.5 Hz),
3.75 (s, 211);  MS(E51+): m/z 449.14 (M + H)+. 15
Example 96  F \ I N~N O , / F  O H2N N
1{4{2-Aminopyridin-4-yloay}Z-flnorophenyt)-3-(2{4-fluo
rophenyl)acetyl)urea,  trifluoroacetic acid salt 20 F
Fi~  N O ~ I O  H2N N O - 195  A) 4
(3-Fluoro-4-pivalamidophenosy)picofinamide 1003561 To
a solution of 4-amino-3-fluorophenol (Oakwood Products
Inc., 252 mg,  2.0 mmol) in NMP (4.0 mL) were added
4-chloropicolinamide (312 mg, 2.0 mmol)  and DIEA (0.3
mL). The solution was heated at 250 C in a microwave
oven. After 5 cooling down, the solution was diluted
with H2O and the solution was extracted with  



EtOAc (3 x 40 mL). The combined organic layers were
washed with brine, dried over  MgSO4 After filtration
and concentration, the residue was purified by flash
chromatography on Si02 eluting with 0-30% McOH in DCM
to give a fraction  containing
4-(4-amino-3-fluorophenoxy)picolinamide (50% pure,
HPLC-UV 10 detection). MS(ESI'): m/z 248.12 (M +
[003571 To a solution of 4
(4amino-3-fiuorophenoxy)picolinamide, obtained from
previous step in THE (3.0 nL) and DCM (10.0 mL) were
added 1 N NaOH (5.0 nL)  and trimethylacetyl chloride
(0.25 mL, 2 mmol) at room temperature. The solution
was stirred for 2 h and was then extracted with EtOAc.
The organic layer was washed 15 with brine and dried
over MgSO4. After filtration and concentration, the
residue was  purified by flash chromatography on Si02
eluting with 0%-100% EtOAc in hexane to  give 4
(3-fluoro 4 pivalamidophenoxy)picolinamide (110 mg,
17% yield for two  steps). MS(ESb: m/z 332.18 (M +
H)+. F H~  N O \ I O  i 20 H2N N N
(4{2-Aminogyridin-4-yloxy)-2-fluorophenyl)pivalamide
13) [00358] Prepared in a manner similar to that which
is described in Step A of  Example 91.
4-(3-Fluoro-4-pivalamidophenoxy)picolinamide (110 mg,
0.33 mmoi)  in acetonitrile (4 nL) was converted to
N-(4-(2-aminopyridin-4-yloxy)-2 25
fluorophenyl)pivalamide (70 mg, 70% yield). MS(ESI'):
m/z 304.21 (M + H)+.  -196 F /NHZ  H2N N C)
4-(4-Amino-3-fluorophenory)pyridln-2-amine 



[00359] A solution of N{4 (2-aminopyridin
4-yloxy}2-fluorophenyl~ivalamide  (70 mg, 0.23 mmol)
in 3 mL of McOH was added 2 mL 0f 6 N Ha The mixture
was  5 then heated at reflux for 48 h. After cooling
down, the solvent was removed under reduced pressure
and the residue was purified by solid extraction
(Waters Oasis(r)MCX  extraction cartridge) to give
4-(4 amino-3-fluorophenoxy)pyridin-2-amine (27 mg,
54% yield). MS(ESr`): m/z 220.21(M + H)+ 10 D)
1-(4{2-Aminopyridin-0-yloxy)-2-flu0rophenyl)-3<2-(4-
fluorophenyl)acetyl)nrea, trifluoroacetic acid salt
[00360] Prepared in a manner similar to that which is
described in Step F of  Example 87. 4-(4-Amino
3-fluorophenoxy)pyridin-2-amine (28 mg, 0.095 mmol) in
THE (2.0 mL) was converted to 1
(4-(2-aminopyridin-4-yloxy)-2-flu0mphenyD 3-(2 15
(4-fluorophenyl)acety1)urea trifluoroacetic acid (23
mg, 47% yield) after prep. HPLC  purification. 1H NMR
(DMSO-d6) S 11.20 (s, 111), 10.77 (s, lH), 8.23 (m,
111), 7.94  (d, 1H, J= 6.5 Hz), 7.70 (s, 2H), 7.45 (m,
111), 735 (m, 2H), 7.16 (m, 311), 6.64 (d,  1H, 1=2.5
Hz), 6.11(a, 111), 3.75 (s, 2H); MS(ESIF): m/z 399.12
(M + H)+ 20 Example 97  F  F~N~ON I ~ O \ I F  H2N N
1-(4-(2-Aminopyridin-4-yloty)-2,3-difluorophenyl)-342-
(4- fluorophenyl)acetyl)urea, trifluoroacetic acid
salt - 197  F  F%L,1, NH2  HO ~ A)
4-Amino-2,3-difluorophenol [00361] To a solution of
1,2,3-1rifluoro-4-nitrobenzene (Aldrich, 15.0 g, 84.7
5 mmol) in DMF (25.0 mL) were added K2C03 (17.6 g,
127.8 mmol) and benzylalcohol  



(8.8 mL, 85.0 mmol). The suspension was stirred
overnight To the reaction mixture  was then added H2O
(I00 mL) and the solution was kept at 4 C overnight
The  precipitate was then collected and washed with
H2O to give a mixture of two isomers  (22.4 g) [1-(b
enzyloxy)-2,3-difluoro-4-nitrobenze11 e and
2-(benzyloxy)-3,4-difluoro- 10 1-nitrobenzene in a
ratio of 1:1]. [00362] To a solution of
[1-(benzyloxy)-2,3 difluoro-4-nitrobenzene and 2-
(benzyloxy)-3,4-difluoro-l-nitrobenzene] (22.4 g, 84.5
nunol) in EtOAc (20.0 mL)  and McOH (100.0 mL) was
added 10% Pd/C (1.0 g). The suspension was stirred
under H2 atmosphere for 12 h. The suspension was then
filtered and concentrated in 15 vacuo to give a
mixture of two isomers (12.6 g)
[4-amino-2,3-difluorophen01 and 6-
amino-2,3-difluorophenol in a ratio of 1:11. MS(ESI'):
m/z 146.00 (M + H) t F  O ~ I O  H2N N B)
N-(4-(2_Amiaopyridin-4-ytoxy)-2,3-difluoropheayl)pival
amide  20 [00363] Prepared in a manner similar to that
which is described in Step A of  Example 90. A mixture
of 4-amino-2,3-difluorophenol and 6-amino-2,3-
difluorophenol (580 mg, 4.0 mmol) in DMF (3.0 mL) was
converted to a mixture of
4-(4-amino-2,3-dif1uorophenoxy)picolinamide and
4-(6-amino-2,3- difluorophenoxy)picolinamide (300 mg).
MS(ESI'): m/z 266.13 (M + -198 1003641 Prepared in a
manner similar to that which is described in Step A of
Example 96. A mixture of 4 (4-amino
2,3-difluorophenoxy)picolinamide and 4-(6-
amino-2,3-difluorophenoxy)picolinamide (300 mg, 1.13
mmol) was converted to a  mixture of 4 (2,3-difluoro 4
pivalamidophenoxy)picolinamide and 4-(2,3-difluoro-6 5
pivalamidophenoxy)picolinamide (406 mg). MS(ESI'): m/z
350.20 (M + H)t  [003651 prepared in a manner similar
to that which is described in Step A of  Example 91. A
mixture of 4(2,3-difluoro4
pivalamidophenoxy)picolinamide and 4- (2,3 difluoro 6
pivalamidophenoxy)Picolinamide (400 mg) was reacted
with  



bis(trifluoroacetoxy)iodobenzene to give N{4
(2-aminopyridin-4-yloxy}2,3 10
difluorophenyl)pivalamide, trifluoroacetic acid salt
(120 mg, 24% yield) after prep.  HPLC purification.
MS(ESI5: m/z 322.23 (M + F NH2  O \ H2N N C)
4-(4-Amino-2,3-difluorophenosy)py1idin4-amine 15
[00366] Prepared in a manner similar to that which i8
described u Step C of  Example 96. N-(4
(2-Aminopyridin-4 yloxy}2,3 difluomphenyl)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(ESII: m/z 238.11 (M +  H)t 20 D)
1{4-(2-Aminopyridin-4-yloxy)-2,3-difluorophenyl)-3{2{4
- fluorophenyt)acetyl)urea, trifluoroacetie 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)pyr1din-2-amine (24 mg,
0.10 mmol)  25 in THE (3.0 mL) was converted to
1{4-(2-aminopyridin-4-yloxy)-2,3
difluorophenyl)-3-(2{4fluorophenyl)acetyl)urea
tdfluomacetic acid (21 mg, 40%  yield). 1H NNIR
(DMSO-d6) S 11.27 (s, 1H),10.84 (s, 1H), 8.02 (m, 1H),
7.96 (d, 1H,  -199 J= 8.5 Hz), 7.73 (s, 211), 7.34 (m,
311), 7.17 (m, 211); 6.70 (m, 111), 6.20 (d,IH, J=
2.0 Hz), 3.75 (s, 211); MS(ESI+): m/z 417.10 (M+H)+.
Example 98 H _  F / N ~N N O ~ I O / 1  5 H2N N 



]y-(4{2_Aminopyridin-4-yloay)-3-flnorophenyl)-1-benzyl
-5-methyl-lS-pyrazolo- 3-carboxamide, hydrochloride
salt HO ~N N O ~ \ 10 A)
1-$enzyl-5-methyl-lH-pyrazole-3-carborylic acid
[00368] To a solution of 1-benzylhydrazine
dihydrochloride (Aldrich, 0.98 g, 5.0  mmol) in EtOH
(30 mL) were added DIEA (2.0 mL) and ethyl
2,4-dioxopentanoate  (0.70 mL, 5.0 mmol). The mixture
was stirred at room temperature for 12 h and was
concentrated in vacuo. The residue was dissolved in 1
N NaOH (10 mL). The 15 solution was heated at 60 C for
1 h. After cooling down, the solution was extracted
with DCM (3 x 50 nL). 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  MgSO4. 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)+ 20
B) N-(4-(2-Aminopyridin
4-yloxy)-3-flnoropheny1-benzyl-5-methyl-lH
pyrazole-3-carboxamide, hydrochloride salt [00369]
4-(4 Amino-2-tluorophenoxy)pyridin-2-amine (Compound B
of Example  24,25 mg, 0.11 mmol) was coupled with
1-benzy1-5-methyl-1H-pyraz0le-3 - 200  carboxylic acid
(25 mg, 0.11 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-
benzyl-5-methyl-lH-pyrazole 3 carboxamide
hydrochloride (10 mg, 20% yield) after  prep HPLC
purification. 'H NMR (DM50-d6) S 10.64 (s,111),
7.8-7.98 (m, 3H), 5 7.00-7.65 (m, 9H), 6.71 (m, 111),
6.15 (s, 111), 5.65 (s, 210,224 (s, 310; MS(ESI5:  m/z
418.21(M + H)+. Example 99   H O B I 101 0 I(c)  



HZN N 10 2-(4-Ptnorobenzylsul6nyn-N-(4-(2-aminopyridin
4-ylory)-3- fluorophenyl)acetamide, hydrochloride salt
\iO~g O I / F  A) Ethyl 2(4fluorobenZy1thiO)aCetate 15
[00370] To a solution of ethyl 2-mercaptoacetate
(Aldrich, 1.0 mL, 9.1 mmol) in  acetonitrile (10.0 mL)
were added KZC03 (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 5102 to
give ethyl 2-(4-fluorobenzylthio)acetate (1.89g. 91%
20 yield). MS(ESI5: m/z 251.08 (M + H)'  00  0 0  B)
Ethyl 2(4fluorobenzylsulfiny1)aCetate [00371] To a
solution of ethyl2-(4-fluorobenzylthio)acetate (1.89
g, 8.29 mmol) in  25 0CM (20.0 mL) at -40 C was added
a solution of m-CPBA (77%,1.86 g, 8.29 mmol)  - 201 in
DCM (20.0 nL) dropwise. The solution was stirred from
-40 C to room  temperature overnight. The solution was
then quenched with polymer bound  diethylene triamine.
After filtration and concentration, the residue was
purified by  flash chromatography on 8i02 to give
ethyl 2-(4-fluorobenzylsu1finy1)acetate (2.0 g, 5 98%
yield). MS(ESI+): m/z 267.09 (M + H)+  HO~S ~  O O I /
F C) 2-(4-Fluorobenzylsalfmyl)acetie acid [00372] to a
solution of ethyl 2 (4 fluoroben ylsulfinyl)acetate
(1.60 g, 6.55 10 mmol) in THE (10.0 mL) and McOH (20.0
nL) was added 1 N NaOH (20.0 mmol).  



The mixture was stirred at room temperature for 2 It
After removal of organic  solvent under reduced
pressure, the remaining aqueous solution was
neutralized with  1 N HCl (25.0 mL). It was extracted
with EtOAc (3 x 100 mL) and the combined  organic
layer was dried over MgSO4. The solution was then
filtered and concentrated 15 in vacuo to give
2-(4-fluorobenzylsu1finyl)acetic acid (1.25 g, 88%
yield). MS(ESI`):  nz/z 217.05 (M + H)+. D)
2-(4-Fluorobenzylsulfinyl)
N-(4-(2-aminopyridin-4-yloay)-3-
fluorophenyl)acetamide, hydrochloride salt 20 [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-fluorobenzylsulfmyl)-N-(4-{2- aminopyridin 4
yloxy)-3-fluorophenyl)acetamide, hydrochloride salt
(17 mg, 37% 25 yield). 1H NMR (DMSO-d4) 610.94 (s,1H),
7.97 (d, 111, J= 7.5 Hz), 7.85 (m, 311),  739-7.45 (m,
411), 7.23 (t, 2H, J= 7.5 Hz), 6.70 (in, 11!), 6.13
(d, 1H, J= 2.5 Hz),  4.32 (d, 1H, J=11.0 Hz), 4.11 (d,
1H, J=11.0 Hz), 3.98 (d, 1H, J=13.0 Hz), 3.65  (d, 1H,
J=13.0 Hz); MS(ESI+): m/z 41826 (M + Hf. - 202
Example 100  H F \  \ I 0 0 0 I/ F  O H2N N
2-(4-Flnorobenzylsulfonyl}N-(4{2-aminopyridin-4-ylory)
-3- fluorophenyl)acetamide, hydrochloride salt 5 0 0 0
I/ F  



A) Ethyl 2(4fluorobenzyisulfonYl)aCetate [00374] To a
solution of ethyl 2-(4-fluorobenzy1sulfiny1)acetate
(370 mg, 1.52  mmol) in DCM (5.0 mL) was added m-CPBA
(77%, 450 mg, 2.0 mmol). The mixture  10 was stirred
at room temperature for 2 hand 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-fluorobenzylsulfony1)acetate
(360 mg, 91% yield).  MS(ESI'): m/z 283.10 (M+H)+. HO~
\  O O O I / 15 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-fluorobenzylsulfony1)acetic
acid (270 mg, 81% yield). MS(ESI):  20 m/z 255.05 (M +
H)t C)
2-(4-Fluorobenzylsulfonyl)-N-(4-(2-aminopyridin-4
yloay}3- fluorophenyl)acetamide, hydrochloride salt
[00376] 4 (4-Amino-2-fluorophenoxy)pyridin-2-amine
dihydrochloride (50 mg,  25 0.17 mmol) was coupled
with 2-(4-fluorobenzylsulfonyl)acetic acid (33 mg,
0.14 - 203  mmol) in a manner similar to that which is
described in Step C of Example 1 to give
2-(4-fluorobenzylsulfonyl)-N-(4-(2-aminopyridin-4-Ylox
y}3-fluorophenyl)acetamide,  hydrochloride salt (30
mg, 45% yield). 'H NMR (DMSO-d6) S 13.40 (s, 1H),
11.15  (s, 1H), 7.97 (d, 1H, J= 7.0 Hz), 7.80-7.90 (m,
311), 7.47 (m, 411), 7.26 (t, 211, J= 8.5 5 Hz), 6.72
(d, 113, J= 7.0 Hz), 6.14 (d, 1H, J= 2.0 Hz), 4.69 (s,
2H), 4.27 (s, 2H);  MS(ESI'): m/z 434.15 (M + H)+.
Example 101  :icrY?nF  HZN N 



10 N
(4-(2-Aminopyridin-4-ylozy)-3-flnorophenyn-i-(4fluorop
henyn-2-ozo-1,2- dihydropyridine-3-carbozamide,
hydroehloride salt N  H3COZC fl F A) Methyll
(4-flaoropheayn-2-ozo-l,2-dihydropyridine-3-carboxylat
e 15 [003771 To a solution of methyl
2-oxo-2H-pyran-3-carboxylate (Aldrich, 2.31 g, 15
mmol) in THE (40 mL) and DMF (10 mL) at rt was added
4-fluoroaniline (1.67 g, 15  mmol), and the reaction
mixture was stirred for 2.5 It Solid precipitation was
observed. To the 4-fluoroaniline adduct intermediate
formed via Michael addition  obtained in situ was
added EDCI.HCI (3.85 g, 20 mmol) and DMAP (120 mg) at
rt. 20 The reaction mixture was stirred at rt
overnight. To the reaction mixture were added  iN aq
HO (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 MgSO4 and concentrated in vacud to obtain a
semi-solid material (-4.4 g).  To this crude product
were added ether (100 mL) and methanol (15 nxL),
stirred, and 25 the solid was filtered to obtain the
undesired solid product (870 mg). The filtrate  - 204
solution was concentrated to obtain a semi-solid crude
desired product (2.95 g, crude  80 %) which was pure
enough to use in the next step without further
purification. 1H  NMR (DMSO-4) 88.23 @d, 1H, J= 7.2,
2.2 Hz), 7.57 (dd, 111, J= 6.6, 1.7 Hz),  7.32-7.34
(m, 2H), 7.17 (t, 214, J= 8.8 Hz), 632 (t, 114, J= 7.1
Hz), 3.89 (s, 314); 5 MS(ESI') m/z 248.2 (M+H)+. HOOC
N O I / F B) 1-(4
Rlnorophenyl}2-oao-l,2-dihydropyridine 3-carboxylic
acid  [00378] A mixture of methyl l
(4-fluorophenyl}2-oxo-l,2 dihydropyridine-3 10
carboxylate (crude 2.45 g, 12 mmol) and 6 N aq NaOH
(2.5 mL) in methanol (60 mL)  was stirred at rt for 4
h. To the reaction mixture was added conc HCl (1 mL)
slowly  with stirring at rt, and the precipitated
solid was filtered, washed with a small amount  



water and dried to obtain the desired acid product
(2.1 g) as a yellow solid. The  filtrate solution was
concentrated in vacuo. The residue was mixed with
water (50 15 mL) and washed with EtOAc (2 x 130 mL).
The EtOAc layers were dried over  MgSO4 and
concentrated in vacuo. The residue was triturated with
a small amount of  ether to obtain the 2nd crop of
product (195mg, total 2.30 g, 82 %). 1H NMR (DMSO- d6)
88.47 (dd, IH, J= 7.2, 2.2 Hz), 8.19 (dd, IH, J= 6.6,
1.7 Hz), 7.62-7.60 (m, 2H),  7.42 (t, 2H, J= 8.8 Hz),
6.78 (t, 1H, J= 7.1 Hz); MS(ESt) m/z 234.2 (M + 1f+.
20 C) N-(4-(2-Aminopyridin-4-ylosy}3-fluorophenyl}1-(4
fluorophenyl}2 oso- 1,2-dihydropyridine-3-carboaamide,
hydrochloride salt [00379] 4 (4-Amino
2-fluorophenoxy)pyridm-2-amine (Compound B of Example
24,58 mg, 0.20 mmol) was coupled with 1
(4-fluorophenyl)-2-oxo-1,2 25
dihydropyridine-3-carboxylic acid (47 mg, 0.20 mmol)
in a manner similar to that  which is described in
Step C of Example Ito give N
(4-(2-aminop)ridin-4-yloxy)-3-
fluorophenyl)-1-(4-fluorophenyl)-2-oxo-l,2-dihydropyri
dine 3 carboxa Ude,  hydrochloride salt (22 mg, 23%
yield). 1H NMR (DMSO-d6) S 13.40 (s, 1H), 12.13  (s,
1H), 8.58 (d, 114, J= 5.0 Hz), 8.13 (d, 114, J= 5.0
Hz), 8.07 (d, 1H, J=10.0 Hz), - 205  7.98 (d, 1H, J=
7.5 Hz), 7.89 (s, 211), 7.40-7.60 (m, 611), 6.72 (m,
2H), 6.17 (d, 1H, J  = 2.5 Hz); MS(ESI') m/z 435.18 (M
+ H)+ Example 102 }H{ H O  F / N~Ni. NH2  O \ I O O ~
5 H2N N
(S~-1V1-(2-Amino-2-oao-i-phenylethyl}1V3-(4{2-aminopyr
ldin-4-ylory)-3- fluorophenyl)malonamide,
hydrochloride salt F / NOD/  O O O  



H2N N O  10 A)
Ethy13{4-(2-carbamoylpyridin~-yloxy)-3-fluorophenylami
no)-3- oxopropanoate [00380] To a solution of
4(4-amino-2-fluorophen0xy)p100bnam1de (Compound B'  of
Example 24, g, 4.0 mmol) in DMF (10.0 mL) were added
DIEA (2.0 mL) and  ethyl 3-chloro-3-oxopropanoate
(Aldrich, 0.75 nL, 6.0 mmol). The mixture was 15
stirred at room temperature for 12 h and more ethyl 3
chloro-3 oxopropanoate (0.20  nL,1.6 mmol) was added.
The mixture was stirred for 2 h and was then diluted
with  EtOAc (200 mL). It was washed with H2O and brine
and then dried over MgSO4.  After filtration and
concentration, the residue was triturated with DCM and
filtered to  give ethyl 3-(4
(2-carbamoylpyridin-4-yloxy)-3-fluorophenylamino)-3-ox
opropanoate 20 (900 mg, 62% yield). MS(ESI4) m/z
362.28 (M + H)+  - 206  O ~ I NZN O O  N B) Ethyl3
(4{2-aminopyridin 4-yloxy}3-fluorophenylamino}3-
oxopropanoate [00381] Prepared in a manner similar to
that which is described in Step A of  5 Example 91.
Ethyl3 (4-(2-carbamoylpyridin 4
yloxy}3-fluomphenylamino)-3- oxopropanoate (900 mg,
2.5 mmol) in DMF (10.0 mL) was converted to ethyl
3-(4-(2- aminopyridin-4-yloxy)-3-
fluorophenylamino)-3-oxopropan0 ate (710 mg, 86%
yield).  MS(ESI') m/z 334.26 (M + F / N` ^]/OH  O I 0
O[  1 10 HZN N C)
3-(4{2-Aminopyridin-4-yloxy)-3-fluoroQhenylamino)-3-ox
opropanoic  



acid [00382] Prepared in a manner similar to that
which is described in Step C of  3-(4 (2-aminopyridin
4-yloxy}3-fluorophenylamino)-3- Example 99. Ethyl 15
oxopropanoate (700 mg, 2.10 mmol) was converted to
3(4-(2-aminopyridin-4-yloxy)-
3-fluorophenylamino)-3-oxopropanoic acid (630 mg, 98%
yield). MS(ESI') m/z  306.20 (M + D) (S) Nl-(2-Amino-2
ono-l-phenylethyl}1Y3-(4 (2 aminopyridin-4-Yloxy}3- 20
flu orophenyl)malonamide, hydrochloride salt [00383]
3-(4-(2-Aminopyridin-4
yloxy)-3-fluomphenylamino)-3-oxopropanoic  acid (30
mg, 0.10 mmol) was coupled with
(S)-2-amino-2-phenylacetamide  hydrochloride (Aeros,
28 mg, 0.15 mmol) in a manner similar to that which is
described in Step C of Example 1 to give (S)-
(2-amino-2-oxo l-phenylethyl)-IV3 - 207  (4
(2_ami~pyridin 4-yloxy}3-fluorophenyl)malonamide,
hydrochloride salt (25 mg,  53% yield). 1H NMR
(DMSO-4) S 10.68 (s, 111), 8.80 (d, 1H, J= 8.0 Hz),
7.96 (d,  IH, J= 7.5 Hz), 7.77-7.90 (m, 413),
7.20-7.45 (m, 811), 6.70 (m, 111), 6.12 (s, 111),
5.39 (d, 111, J= 7.5 Hz), 3.48 (d,1H, J=15.0 Hz),
3.41(d,111, J=15.0 Hz); 5 MS(ESI~) m/z 438.26 (M + H)+
Example 103 H H O  F~ ~~N~N NHz  HZN N
(g)_~_(2_~,~o-2-oao-l-phenylethyl)1~-(4-(2-aminopyridi
n-4-yloxy}3- 10 fluorophenyl)malonamide, hydrochloride
salt [00384] 3-(4-(2-Aminopyridia
4-yloxy}3-fluorophenylamino}3 oxopmpanoic  acid
(Compound C of Example 102,30 mg, 0.10 mmol) was
coupled with (R)-2- amino 2_phenylacetamide
hydrochloride (Bachem, 28 mg, 0.15 mmol) in a manner
similar to that which is described in Step C of
Example 1 to give (R)-NI-(2-amino-2 



15 oxo-l-phenylethyl) IJ'-(4{2-aminopyridin
4-Yloxy)-3-fluoropheayl)malonamide,  hydrochloride
salt (14 mg, 30% yield). 1H NMR (DMSO-d6) 8 10.65 (s,
111), 8.76 (d,  1H, J= 8.0 Hz), 7.92 (d, 1H, J= 7.0
Hz), 7.75-7.88 (m, 411), 7.20-7.43 (m, 811), 6.66
(in, 111), 6.09 (s, 1H), 5.35 (d, 111, J= 8.0 Hz),
3.45 (d, 1H, J=15.0 Hz), 3.37 (d, 111,  J=15.0 Hz);
MS(ESt) m/z 438.23 (M +H)+ 20 Example 104 H H O 15 \I
H2N N - 208  (,S)-Methyl
2{3{4-(2-aminopyridin-4-ylozy}3-flnorophenylamino}3-
oxopropanamido)-2-phenylacetate, hydrochloride salt
[00385] 3-(4-(2-Aminopyridin 4
yloxy)-3-fluorophenylamino)-3 oxopropanoic  acid
(Compound C of Example 102,30 mg, 0.10 mmol) was
coupled with (S)-methyl  5 2-amino-2-phenylacetate
hydrochloride (Aldrich, 30 mg, 0.10 mmol) in a manner
similar to that which is described in Step C of
Example 1 to give (5)-methyl 2-(3-(4-
(2-aminopyridin-4-yloxy)-3-fluorophenylamino)-3-oxopro
panamido)-2-phenylacetate,  hydrochloride salt (21 mg,
43% yield). 1H NME. (DM80-d6) S 10.58 (s,111), 9.04
(d,  1H, J= 7.0 Hz), 7.97 (d, 1H, J= 7.0 Hz),
7.75-7.88 (m, 3H), 7.42 (m, 7H), 6.72 (d, 10 1H, J=
7.0 Hz), 6.12 (s, 1H), 5.45 (d, 111, J= 7.0 Hz), 3.63
(s, 3H), 3.43-3.38 (m,  2H); MS(ESt) m/z 453.26 (M +
H)t Example 105 O  F / Nyy N Oi  O I O O H2N N 15
(R)-Methyl
2-(3{4{2-aminopyridin-4-yloxy}3-fluoropheaylamino)-3-
oxopropanamido)-2-phenylacetate, hydrochloride salt 



3-(4 (2-Aminopyridia
4-yloxy)-3-fluorophenylamino)-3-oxopropanoic  1003861
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  20 similar to that which is described in Step
C of Example 1 to give (R)-methyl 2-(3-(4
(2-aminopyridin-4-yloxy}3-fluomphenylamino}3-oxopropan
amido)-2-phenylacetate,  hydrochloride salt (25 mg,
51% yield). 1H NMR (DM80-d6) S 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, 711), 6.71(d,  1H, J= 7.5 Hz), 6.12 (s,
1H), 5.44 (d, Hi, J= 7.0 Hz), 3.63 (s, 311), 3.44-3.38
(m, 25 2H); MS(EST) m/z 453.29 (M + H)t - 209  Example
106 F N~N  O ~ I O O  HZN N
1V1-(4-(2-Aminopyridin-4-yloxy}3-fluorophenyl}1V3-cycl
opentylmalonamide,  hydrochloride salt 5 [00387] 3-(4
(2-Aminopyridin
4-yloxy}3-fluomphenylamino)-3-oxopropanoic  acid
(Compound C of Example 102,30 mg, 0.10 mmol) was
coupled with  cyclopentanamine (Aldrich, 17 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}1V}
cyclopentylmalonamide, hydrochloride salt (18 mg, 44%
yield). 'H 10 NMR (DMSO-d6) S 13.34 (s, 11!), 10.66
(s,11), 8.15 (d, 1H, J= 7.0 Hz), 7.96 (d, 11!,  J= 7.0
Hz), 7.77-7.88 (m, 311), 7.42 (m, 211), 6.70 (d, 1H,
J= 7.5 Hz), 6.12 (s, 111),  3.98 (m, 1H), 3.69 (s,
21), 1.78 (m, 2H),1.63 (m, 210, 1.49 (m, 21!), 1.37
(m, 21!);  MS(ESI+) m/z 373.30 (M+H)t 15 Example 107 F
NflN  O I O O  



HZN N 1V1-(4-(2-Aminopyridin-4
yloxy)-3-fluorophenyl)1V3-cycloheaylmalonamide,
hydrochloride salt [00388] 3 (4-(2-Aminopyridin
4-yloxy}3-fluorophenylamino)-3 oxopmpanoic  20 acid
(Compound C of Example 102, 30 mg, 0.10 mmol) was
coupled with  cyclohexan mine (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)-1V3
cyclohexylmalonamide, hydrochloride salt (22 mg, 52%
yield). 'H  NMR (DMSO-d6) S 14.00 (s, 111), 10.72 (s,
111), 8.10 (d, 1H, J= 7.0 Hz), 7.97 (d, -210 111, J=
7.0 Hz), 7.88 (m, 3H), 7.44 (m, 211), 6.70 (m, 111),
6.14 (d, 1H, J= 2.0 Hz),  3.54 (m, 111), 3.27 (s,
211),1.66-1.75 (m, 411'), 1.52 (m, 111), 1.15-1.25 (m,
511);  MS(ESI`) m/z 387.32 (M + H)+ 5 Example 108  O I
O O  H2N N
1V1-(4-(2-Aminopyridin-4-yloxy)-3-fluorophenyt}1Va-neo
pentylmalonamide,  hydrochloride salt [00389] 3 (4
(2-Aminopyridin 4
yloxy}3-fluorophenylamino)-3-oxopropanoic  10 acid
(Compound C of Example 102,30 mg, 0.10 mmol) was
coupled with 2,2- dimethylpropan-1-amine (Aldrich, 12
mg, 0.2 mmol) in a manner similar to that  which is
described in Step C of Example 1 to give )V'
(4-(2-aminopyridin-4-yloxy)-3- fluorophenyl)
IV3-neopentylmalonamide, hydrochloride salt (13 mg,
32% yield). 1H  NMR (DMSO-d6) S 13.34 (s, 1H), 10.69
(s, 1H), 8.08 (m, 111), 7.96 (d, 111, J= 7.0 15 Hz),
7.87 (m, 3H), 7.44 (m, 2H), 6.70 (m, 111), 6.13 (d,
111, J= 2.0 Hz), 3.34 (s, 2H),  2.91 (d, 2H, J= 6.5
Hz), 0.84 (s, 911); MS(ESb m/z 375.32 (M + H)t Example
109 H H O  F / NyOH  



O ~ I O O ~ HZN N 20 (5~-2-(3-(4
(2-Aminopyridin-4-yloxy)-3-fluoropheaylamino)-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- - 211
oxopropanamido)-2-phenylacetate hydrochloride
(Compound D of Example 102, 14  mg, 0.028 mmol) was
hydrolyzed to give
(S)-2-(3{4-(2-amifOPyridin4-YloxY)-3-
fluorophenylamino}3 oxopropanamido}2-pheaylacefic
acid, hydrochloride salt (13  mg, 97% yield).
1HNMR(DMSO-do) 81320 (s, 111), 10.57 (s, 111), 8.92
(d, 1H, J= 5 7.0 Hz), 7.95 (d, IH, J= 7.0 Hz), 7.87
(d, 1H, J=11.0 Hz), 7.70 (s, 2H), 7.41 (m,  811), 6.69
(d, 1H, J= 7.5 Hz), 6.12 (d, 111, J= 2.0 Hz), 5.35 (d,
1H, J= 7.5 Hz), 3.42  (s, 2H); MS(ES11) m/z 439.27
(M+H)+. Example 110 HH F F / N \  \' O F  O i  \N^/~H
N 10 j
N{4-(2{3{Dimethylamino)propylamino)pyridin-4-yloxy)-3-
fluorophenyl)-2,6- dffluorobenzamide, hydrochloride
salt F  F / N \  \ I O F  O \  



CI N 15 A) N-(4
(2-Chloropyridin-4-yloay)-3-fluorophenyl)-2,6-difluoro
benzamide  1003911 A solution 4 (2 chloropyridin
4-yloxy}3-fluorobenzenA*n+ne (Compound  B of Example
20, 64 mg, 0.27 mmol), THE (1 ml), Et3N (100 L) was
treated  dropwise with 2,6-difluorobenzoyl chloride
(Aldrich, 33 L, 0.27 mmol) and the  mixture was
stirred at rt for 30 min. The mixture was partitioned
between EtOAc and 20 saturated aq. NaHCO3 and the
EtOAc phase was separated, dried (MgSO4) and  -212
concentrated in vacuo to give the title compound (102
mg, 100%) as white solid.  MS(ESI5: m/z 418.18 (M + B)
N-(442-(3{Dimethylamino)propylami00)pyridm-4-yl01Y}3-
5 fluorophenyl}2,6-diflaorobenzamide, hydrochloride
salt (003921 A mixture of N{4-(2 chloropy idin 4
yloxy)-3-fluoropheayl)-2,6- difluombenzamide (70 mg,
0.19 mmol), 3 (dimethylamino)propylamine (44 mL, 0.35
mmol), Cs2CO3 (85 mg, 0.26 mmol) and CuCI (17 mg, 0.17
mmol) in a screw capped  vial was purged with N2 NMP
and 2,2,6,6, tetramethyl-3,5-heptanedione (31 mg, 10
0.17 mmol) were added to the mixture which was then
heated at 120 C for 4 h. The  mixture was cooled,
partitioned between EtOAc and saturated aq. NaHCO3
solution  and the EtOAc phase was separated, dried
(MgSO4) and concentrated in vacuo to give  the crude
product. Purification of the residue by preparative
HPLC (Column C) and  conversion to the hydrochloride
salt was carried out in a similar manner as Step D of
15 Example 33 to give the title compound (7 mg, 7 %)
as an off-white solid. MS(ESb:  m/z 517.37 (M+H)+,
Example 111 HaN O F O/ \ N O O N / F  \ I \ HyN N 20
N-(4-(2-Amino-3
(4{2-amina2-ozoethyl)phenyl)pyridin-4-ylory)-3-
fluorophenyl)-1-(4-fluorophenyl)-2-ozo-1,2-dihydropyri
dine-3-carboaamide,  



hydrochloride salt [003931 A solution of
2-(4(2-amino-4-(4-amino-2-fluorophenoxy)pyr1din-3-
yl)phenyl)acetamide (Compound C of Example 78,18 mg,
0.05 mmol) in DMF (1.5  25 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 L, 0.06
mmol) and  TBTU (19 mg, 0.06 mmol). The mixture was
stirred at room temperature for 40 h. - 213  The
mixture was concentrated under vacuum and the residue
was purified by  preparative HPLC (Column A) to give
the title compound as a TFA salt. The TFA  salt was
dissolved in anhydrous McOH and treated with 1 M HCl /
Et20 U) C and  stirred for 5 min. The mixture was then
concentrated in vacuo to give the title 5 compound (15
mg, 47%) as a yellow solid. 'H NMR (DMSO-d6) S
12.11(s, 1H),  8.56 (dd, 1H, J= 2.2, 7.1 Hz), 8.13
(dd,1H, J= 2.2, 6.7 Hz), 8.00 (dd, IH, J= 2.2,  12.6
Hz), 7.96 (d, 11!, J= 7.7 Hz), 7.60- 7.57 (m, 2H),
7.48 -7.33 (m, 10H), 6.94 (s,  111), 6.72 (dd, 1H, J=
7.2, 7.2 Hz), 6.38 (d, IH, J= 7.2 Hz), 3.95 (s, 211);
MS(ESt):  m/z 568.23 (M+H)t 10 Example 112  H H F I ~
N~N f \ O / F O O / F  N NH2
1-(4-(2-Aminopyridin-4-yloxy)-2,5-difluorophenyn-3-(2-
(4-flnorophenyl)- acetyl)urea, hydrochloric acid salt
15 NO2  F~Q-or A)
1-((2,5-Difluoro-4-nitrophenoxy)methyl)benzene (00394]
A mixture of 2,4,5-trifiuoronitrobenzene (5.4 g, 30.8
mmol), benzylalcohol  



(3.2 mL, 30.8 mmol) and potassium carbonate (6.4 g,
46.1 mmol), in DMF (20 mL),  20 was stirred at ambient
temperature for 72 h. Water (60 mL) was added and the
mixture was cooled at 4 C for 24 h. The resultant
precipitate was filtered, rinsed  with water and dried
in vacuo to afford the product (7.5 g, 92%) as a pale
yellow  solid. 1H NMR (CDCl3) S 7.90-7.94 (m, 111),
7.38-7.44 (m, 5H), 6.85-6.90 (m, 1H),  5.22 (s, 2H).
25 - 214  F~NHZ  HO A F  B) 4-Amino-2,5-ditluoropheno1
[003951 To a flask charged with
1-((2,54ifluoro4nitrophenoxy)methyl)benzene  (4.1 g,
15.6 mmol), which was sequentially evacuated and then
purged with nitrogen  5 three times, was added 10%
palladium on carbon (0.40 g). To the solids, under a
nitrogen atmosphere, was added anhydrous methanol (100
mL). The mixture was  then stirred under a hydrogen
atmosphere for 16 h. Nitrogen was bubbled through the
reaction mixture for thirty minutes, before the
mixture was filtered through a pad of  Celite, which
was then rinsed with methanol. The filtrate was
concentrated in vacuo, 10 then azeotroped with toluene
to afford the title compound as a dark brown solid
(2.2  g, 99%). 1H NMR (DMSO-d4) S 9.05 (br s, 110,
6.53-6.65 (m, 2H), 4.68 (s, 211);  MS(ESl+) m1z 146
(M+H)t F~NHy  O \ I F  N CONHZ 15 C)
444-Amino-2,5-difluorophenoxy)picolinamide [003961 To
a mixture of potassium hydride (30-35% dispersion in
mineral oil, 1.9  g, 13.9 mmol) in DMF (30 nL) was
added 4-amino-2,5-difluorophenol (1.7 g, 11.6  mmol)
as a solution in DMF (5 mL). After one hour of
stirring at ambient  temperature, 4-chloropicolinamide
(1.8 g, 11.6 mmol) was added and the reaction 



20 mixture was heated to 100 C for 135 h. The
mixturewascooled to room  temperature, quenched with
10% aqueous lithium chloride and then extracted three
times with EtOAc. The combined organic layers were
dried (MgSO4), filtered and  concentrated in vacuo.
The resultant solid was partitioned between chloroform
and  water. The organic layer was washed with brine,
dried (MgSO4), filtered and 25 concentrated in vacuo
to a solid (3.0 g, 98%). 1H NMR (DMSO-dc) S 8.51-8.57
(m,  111), 8.14 (br s, 10), 7.74 (br s, 111),
7.37-7.38 (in, 10), 7.17-7.30 (m, 20), 6.74-6.80  (m,
1H), 5.62 (s, 210; MS(ESI') mfz 266 (M+H)t - 215  H H
F I ~ N~N I ~ O / F O O / F  i N CONHq D)
1{4-(2-Carbamoylpyridin-4-glory)-2,5-difluorophenyl)-3
-(2-(4- fluorophenyl)acetyl)urea 5 [00397] To a
homogeneous mixture of 4-(4-amino-2,5-
difluorophenoxy)picolinamide (0.15 g, 0.57 mmol) in
THE (5 mL) was added  diisopropylethylamine (0.10
nil:, 0.57 mmol). The mixture was stirred for two
minutes at ambient temperature before
2-(4-fluorophenyl)acetyl isocyanate  (Compound D of
Example 11, 0.36 M in toluene, 2.0 mL, 0.72 mmol) was
added. 10 After 3.5 hours, 2-(4-fluorophenyl)acetyl
isocyanate (0.36 M in toluene, 2.0 mL, 0.72  mmol) was
added to the reaction mixture. After an additional two
hours, 2-(4- fluorophenyl)acetyl isocyanate (0.36 M in
toluene, 2.0 nL, 0.72 mmol) was added to  the reaction
mixture. The mixture was then stirred for 16 hours
before being  concentrated in vacuo. The residue was
treated with Et20 and sonication and the 15 resultant
white solid was removed by filtration. The solid was
treated with Et20 and  sonication two more times
before vacuum filtration afforded a white solid (0.23
g,  91%). 1H NMR (DMSO-d6) S 11.29 (s, 111), 10.92 (s,
1H), 8.56 (d, 1H, J= 5.6 Hz),  



8.21-8.26 (m, 111), 8.16 (hr s,1H), 7.76 (br s, 1H),
7.66-7.71(m, 111), 7.12-7.44 (m,  611), 3.77 (s, 2H);
MS(ESI`) ink 445 (M+H)'. 20 E)
1-(4-(2-Aminopyridin-4-glory)-2,5-diflnorophenyl)-3-(2
(4-fluorophenyl)- acetyl)urea, hydrochloric acid salt
[00398] Bis(trifluoroacetoxy)iodobenzene (Aldrich,
0.18 g, 0.42 mmol) was added  to a solution of 1-(4
(2-carbamoylpyridin-4-yloxy)-2,5-difluorophenyl}3-(2-(
4 25 fluorophenyl)-acetyl)urea (0.13 g, 0.30 mmol),
water (0.01 mL, 0.60 mmol) and  pyridine (0.05 mL,
0.66 mmol) in DMF (2 mL) at room temperature. After
ten  minutes, additional DMF (2 nL) was added. The
reaction mixture was then stirred  for 16 hours before
being concentrated in vacuo to approximately one half
of its - 216  original volume. The resultant mixture
was partitioned between 6 N HCl and Et20,  the aqueous
solution extracted with Et20 and the combined organic
layers discarded.  The aqueous layer was neutralized
with NaHCO3(aq) and extracted with EtOAc. The
combined organic layers were dried (Na2804), filtered
and concentrated in vacuo. 5 The residue was purified
by silica gel chromatography (eluting with 0-5% McOH
in  CHC13) and the appropriate fractions were
concentrated in vacuo. The residue was  dissolved in
THE (1 mL), cooled to O C and treated with HCl (4 N in
dioxane, 0.5  nL, 2.0 mmol). The reaction mixture was
allowed to warm to room temperature and  stirred for
one hour, before being lyophilized to afford the title
compound (73 mg, 10 53%) as a wbite solid. 1H NMR
(DMSO-4) 813.54 (br s, 111), 11.35 (s, lH), 10.95  (s,
111), 8.24-8.28 (m, 1H), 7.95-8.01 (m, 311), 7.73-7.77
(in, 111), 7.35-7.39 (m, 2H),  7.16-7.20 (m, 211),
6.72-6.74 (m, 1H), 6.25 (s, 11!), 3.78 (s, 211);
HRMS(ESI1):  417.1175 (M+H)` calcd., 417.1187 (M+H)+
found. 15 Example 113  H H )~cYrcLF  ~ F 



N NH2
1-(4-(2-Aminopyridin-0-yloxy)-3,5-difluoropheayl)-3-(2
-(4-fluorophenyl)- acetyl)urea, trifluoroacetic acid
salt F NO2  HO 20 F  A) 2,6-Difluoro-4-nitrophenol
[00399) 2,6-Difluorophenol (10.0 g, 76.9 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. 1H NMR
(CDC13) S 12.15 (br s, 111), 8.01 25 8.10 (m, 2H). -
217  p \ NH2  HO F  B) 4Amino-2,6-difluorophenol
[00400] 2,6 Difluoro-4 nitrophenol (2.1 g, 12.1 mmol)
was converted to the title  compound (1.7 g, 99%) in a
manner similar to that described by Demopoulos et al
J.  5 Med Chem. 2004, 47, 2706. MS(ESI') m/z 146
(M+17+ F~ NH2  \ F N CONH2 C) 4
(4-Amino-2,6-difluorophenoay)picolmamide [00401]
4-Chloropicolinamide (0.47 g, 3.0 mmol) was converted
to the title 10 compound (0.23 g, 29%) in a manner
similar to the preparation of Compound C of  Example
112, except that 4-amino-2,6-difluoropheaol (0.44 g,
3.0 mmol) was used  instead of
4-amino-2,5-difluorophcnoL IH NMR (DMSO-d6) 88.60 (d,
1H, J= 5.6  Hz), 8.22 (br s, 111), 7.83 (br s, 1H),
7.45-7.46 (m, 1H), 7.30-7.32 (in, IF!), 6.43-6.49  (m,
211), 5.94 (s, 2H); MS(ESb m/z 266 (M+H)+ 



15 H H O I L O O I~ F  \ F 1 N CONH2 D)
1-(4{2-Carbamoylpyridin-4 yloay)-3,5
difluorophenyl)-3-(2-(4- fluorophenyl)acetyl)urea
[004021 4(4-Amino 2,6 difluorophenoxy)picolinamide
(104 mg, 0.39 mmol) was  20 converted to the title
compound (91 mg, 52%) in a manner similar to the
preparation  of Compound D of Example 112. 1H NMR
(DMSO-d6) S 11.07 (s, 111), 10.62 (s,  111), 8.50 (d,
1H, J= 5.6 Hz), 8.11 (br s, 111), 7.72 (br s, 111),
7.61 (m, 211), 7.36-7.37 -218 (d, 111, J= 2.3 Hz),
7.23-7.31(m, 311), 7.11(m, 211), 3.69 (s, 211);
HRMS(ESI`),  445.1124 (M+H)} calcd., 445.1117 (M+H)+
found. E)
1-(4-(2-Aminopyridin-4-ylory)-3,5-difluoropheayl}3-(2
(4 fluorophenyl)- 5 acetyl)urea, tritluoroacetic acid
salt [00403) 1-(4-(2-Carbamoylpyridin 4 yloxy)-3,5
difluomphenyl}3  fluorophenyl)acetyl)urea (87 mg, 0.20
mmol) was converted to the title compound in a  manner
similar to the preparation of Compound E of Example
112, except that the  crude product was purified by
preparative HPLC (YMC 810 ODS, 30 x 500mm, 30 10
minute gradient from 58% to 90% aqueous methanol with
0.1%TFA). The  appropriate fractions were combined and
lyophilized to afford the title compound (23  mg, 22%)
as a white solid. 1H NMR (DMSO-do) S 11.09 (s, 111),
10.63 (s, 1H), 7.92  (d, 1H, J= 7.2 Hz), 7.62-7.72 (m,
411), 7.27-7.31 (m, 211), 7.09-7.14 (m, 211), 6.68-
6.70 (m, 1H), 6.17-6.18 (m, 111), 3.69 (s, 211);
MS(ESr) m/z 417 (M+H)t 15 Example 114  \  O I/ F O O
I/  



N NH2
N-(4{2-Aminopyridin-4-ylory}2,5-difluorophenyl}2-oxo-l
-phenyl-l,2- dihydropyridine-3-carbozamide,
hydrochloric acid salt 20 F \ N I N \  O' / F O O I/
N CONH2 - 219  A) 4-(2,5-Difluoro-4-(2
ozo-l-phenyl-1,2-dihydropyridino-3-carboaamido)-
phenoxy)picolinamide [00404] To a homogeneous mixture
oft oxo-1-pheny1-l,2-dihydropyridine-3- carboxylic
acid (Compound C of Example 57,43 mg, 0.20 mmol) in
DMF (4 mL)  5 was added I-hydroxy benzotriazole
hydrate (22 mg, 0.16 mmol). The mixture was stirred
until homogeneous before 1 (3
dimethylaminopropyl)-3-ethyl-carbodiimide
hydrochloride (102 mg, 0.53 rnmol) was added After two
minutes, 4-(4-amino-2,5- difluorophenoxy)picolinamide
(Compound C of Example 112, 53 g, 010 mmol) was  added
and the reaction mixture stirred, at ambient
temperature for 17 h. The reaction 10 mixture was then
warmed to 40 C and stirred for an additional 143 h.
After cooling  to ambient temperature, the mixture was
partitioned between EtOAc and 10% L1C1  (aq). The
organic layer was washed twice with 10% LiCI (aq),
then concentrated in  vacuo. The residue was purified
by silica gel chromatography (eluting with 1:3  hexane
/ EtOAc) and the appropriate fractions were
concentrated in vacuo to afford 15 the title compound
(45 mg, 49%). MS(ESI5 m/z 463 (M+H)t B)
N-(4-(2-Aminopyridin-4
glory}2,5-ditluoropheaylr2-oxo-l-phenyl-l,2-
dihydropyridine-3-carboxamide, hydrochloric acid salt
[00405]
4-(2,5-Difluoro-4-(2-oxo-l-phenyl-1,2-dihydropyridine-
3-carboxamido)- 20 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. rH  NMR (DMSO-d6) 613.40
(br s,1H),12.47 (a, 111), 8.53-8.57 (m, 211),
8.12-8.13 (m,  



111), 7.92-7.93 (in, 111), 7.83 (s, 211), 7.66-7.71(m,
1H), 7.46-7.53 (m, 511), 6.66-6.72  (m, 211), 6.19 (a,
1H; HRMS(ESI'), 435.1269 (M+H)+ calcd., 435.1258 (M+Hj
25 found - 220  Example 115  H ~ \ F \ N N \  O/ p0 O
I/ F  N NH=
N-(4-(2-Aminopyridin-4-yloay}2,5-difluorophenyl}1-(4-f
laorophenyl)-2-oxo-1,2- dihydropyndine-3-carboaamide,
hydrochloric acid salt 5 \  ~O F  O" ' F N CONH2 A)
4{Z,5-Difluoro
4{1-(4-fluorophenyl}2-oao-l,2-dihydropyridine-3-
carboxamido)phenoxy)picolinamide  [004061 To a
homogeneous mixture of 1-(4-fluorophenyl)-2-0xo-1,2 10
dihydropyridine-3-carboxylic acid (Compound B of
Example 101, 50 mg, 0.21 mmol)  and
4-(4-amino-2,5-difluorophenOxy)piCOlinam1de (Compound
C of Example 112,69  mg, 0.26 mmol) in DMF (3 mL) was
added DIPEA (0.05 mL, 0.26 mmol) and 0-
benzotriazol-1-y1-N,N,N',N'-bis(tetramethy1ene)-uraniu
m hexafluorophosphate  (TBTU) (83 mg, 0.26 mmol). The
resulting solution was stirred for 18 hours before 15
being quenched with 10% LiCI (aq). The mixture was
partitioned between EtOAc  and 10% L1C1(aq), the
layers separated, and the aqueous layer extracted with
EtOAc.  The combined organic layers were washed twice
with 10% LiC1(aq), then  concentrated in vacuo. The
residue was purified by silica gel chromatography
(eluting  with 1:3 hexane I EtOAc) and the appropriate
fractions were concentrated in vacuo to 



20 afford the title compound (22 mg, 22%). MS(ESt) m/z
481 (M+H)*  - 221  B)
N-(4-(2-Aminopyridin-4-ylozy}2,5-diflnorophenyl}1{4-fl
uorophenyl}2- oxo 1,2-dihydropyridine-3-carboxamide,
hydrochloric acid salt [00407)
4-(2,5-Difluoro4-(1-(4-fluor0pheny1)-2-ox0-l,2-dihydro
pyridine-3- carboxamido)phenoxy)piCOlinamide (22 mg,
0.04 mmol) was converted to the title  5 compound (21
mg, 95%) in a manner similar to the preparation of
Compound E of Example 112. 'H NMR (DMSO-4) S 13.71 (br
s, 1H),12.43 (s, 111), 8.48-8.57 (m,  211), 8.10-8.13
(m, 1H), 7.93-7.95 (m, 311), 7.61-7.70 (in, 111),
7.53-7.56 (m, 213),  7.29-7.39 (m, 211), 6.64-6.72 (m,
211), 6.10 (s, 111); HRMS(ESI'), 453.1175 (M+H)+
calcd., 453.1168 (M+H)+found. 10 Example 116 H H  F ~
N~N  O I/ F O O/  N NH2
(t)1V1-(4-(2-Aminopyrldin-4-ylory}2,5-difluorophenyl}1
V3-(i- phenylethyl)malonamide, hydrochloric acid salt
15 H  0 I/ F O  N cNH2 A) Ethyl 3-(4
(2-carbamoy1pyridin4 ylory}2,5-difluorophenylamino)-3-
oxopropanoate [00408)
4-(4Amino-2,5-difluorop11enoxy)pico1inamide (Compound
C of Example  20 112, 1.0 g, 3.9 mmol) was converted
to the title compound (320 mg, 22%) in a  manner
similar to the preparation of Compound A of Example
102. 'H NMR  (DMSO-d6) S 10.32 (s, 111), 8.54 (d, 1H,
J= 5.5 Hz), 8.148.17 (m, 211), 7.75 (br s,  



1H), 7.61-7.65 (m, 111), 7.42-7.43 (m, 111), 724-7.25
(m, 111), 4.12 (q, 2H, J= 7.2  Hz), 3.60 (s, 211),
1.20 (t, 3H, J= 7.2 Hz); MS(ESf) m/z 380 (M+H)*. - 222
F NyyOH  O / F Q O  (5L N CONH2 B)
3-(4{2-Carbamoylpyridin
4-yloxy}2,5-diflnorophenylamiao)-3- oxopropanoic acid
5 1004091 To a heterogeneous mixture of ethyl
3-(4{2-carbamoy1pyridin4-y10xy}  2,5
difluorophenylamino)-3-oxopropanoate (305 mg, 0.80
mmol) in McOH (8 mL)  was added aqueous 1 M NaOH (1.70
mL, 1.70 mmol). After one hour of stirring, the
mixture was acidified with aqueous IN HCl (5 mL). The
reaction was extracted with  EtOAc before the combined
organic layers were dried (MgSO4), filtered and 10
concentrated in vacuo to afford the title compound
(317 mg) which was used without  further purification.
HRMS(ESf , 352.0745 (M+H)4 calcd., 352.0752 (M+H)+
found.  F ~ N~N O I/ F O O/  3'0NH2 C) (t)
4-(2,5-Difluoro-4-(3-oxo-3-(1-phenylethylamino)propana
mido)- 15 phenoxy)picolinamide 1004101 To a
homogeneous mixture of
3-(4-(2-carbamoylpyridin-4-yloxy)-2,S-
difluorophenylamino)-3-oxopropanoic acid (89 mg, 0.25
mmol) and (t)-1-phenyl- ethanamine (Aldrich, 0.05 mL,
0.38 mmol) in DMF (3 mL) was added DIPEA  (0.07mL,
0.38mmol) and O-benzotriazol-l-yl N,N,N;
N'-bis(tetramethylene)uranium 20 hexafluorophosphate
(BTU) (121 mg, 0.38 mmol). The resulting solution was
stirred for 15 hours before being quenched with 10%
LiCI (aq). The mixture was  partitioned between EtOAc
and 10% LiCI (an), the layers separated, and the
aqueous  layer extracted with EtOAc. The combined
organic layers were washed twice with  



10% LiCI (aq), then concentrated in vacuo. The residue
was purified by silica gel - 223  chromatography
(eluting with 1:3 hexane / EtOAc) and the appropriate
fractions were  concentrated in vacuo to afford the
title compound (42 mg, 37%). HRMS(ESP),  455.1532
(M+H)+ calcd., 455.1528 (M+H)+ found 5 D)
(t)1Vt-(4-(Z-Aminopyridin
4-ylozy}2,5-difluoropheny11'3-(1-Phenyl-
ethyl)malonamide, hydrochloric acid salt [00411] (t)-4
(2,5-Difluoro-4-(3-oxo-3-(1-
phenylethylamino)propamamido)phenoxy)-picolinamide (41
mg, 0.09 mmol) was  converted to the title compound
(26 mg, 62%) in a manner similar to the preparation 10
of Compound E of Example 112. 1H NMR (DMSO-do) 810.46
(s, 111), 8.70 (d, 1H, J  = 7.8 Hz), 8.21-8.26 (m,
1H), 8.00 (d,1H, J= 7.2 Hz), 7.89 (s, 2H), 7.67-7.72
(m,  1H), 7.22-7.36 (m, 514), 6.73-6.76 (m, iN),
6.21-6.22 (m, 111), 4.93-4.96 (m, 1H),  3.57 (s, 2H),
1.35 (d, 3H, J= 7.0 Hz); HRMS(ESI'), 427.1582 (M+H)+
calcd.,  427.1574 (M+H)+ found. 15 Example 117 H H  F
~ N~N CN  O I/ F O O/ i  N NH2
(t)1V1-(4-(2-Anunopyridin-4-ylory}2,5-difluoropheny1~1
V3-(cyano(phenyl) methyl)malonamide, tri luoroacetic
acid salt  20 HH F ~ N~N CN  O ' / F O O / N CONH2 -
224  



A)
(t)-4-(4{3{Cyano(phenyl~rethylamino}3-osopropanamido}2
,5- difluorophenoxy)picolinamide [00412] 3{4
(2-Carbamoylpyridin 4
yloxy)-2,S~ifluorophenylamino)-3- oxopropanoic acid
(Compound B of Example 116,70 mg, 0.20 mmol) was
converted  5 to the title compound (67 mg, 72%) in a
manner similar to the preparation of Compound C of
Example 116, except that
(t)2-amino-2-pheny1acetonitrile  hydrochloride
(Aldrich, 47 mg, 0.28 mmol) was used instead of (t)-1-
phenylethanamine. MS(ESI4) m/z 466 (M+H)t 10 B)
(t)-Nl{4-(2-Aminopyridin-4-ylory}2,5-diflnorophenyl}N3
-(cyano- (phenyl)methyl)malonamide, trifluoroacetic
acid salt (00413]
(f}4-(4{3-(Cyano(phenylhnethylamino}3-oxopropanamido)-
2,5- difluoro-phenoxy)pico1inamide (65 g, 0.14 mmol)
was converted to the title  compound in a manner
similar to the preparation of Compound E of Example
112, 15 except that the crude product was purified by
preparative HPLC (YMC S 10 ODS, 30  x 500mm, 30 minute
gradient from 34% to 90% aqueous methanol with 0.1
%TFA).  The appropriate fractions were combined and
lyophilized to afford the title compound  (38 mg, 49%)
as a white solid. 1H NMR (DMSO-d6) S 10.40 (s, 111),
9.47 (d, 1H, J=  7.63 Hz), 8.21-8.26 (m, 1H), 7.99 (d,
1H, J= 7.2 Hz), 7.86 (hr s, 211), 7.68-7.73 (m,  20
111), 7.43-7.54 (m, 511), 6.74-6.77 (m, 111),
6.20-6.22 (in, 211), 3.55 (m, 211); HRMS(ESI'),
438.1378 (M+H)+ calcd., 438.1374 (M+H)+ found.
Example 118 NHZ  O I F O O N NH2 25
(t)-1V1-(2-Amino-l-phenylethyl}lY3{4-(2-aminopyridin-4
-ylory)-2,5- difluorophenyl)malonamide,
bistrifluoroacetic acid salt - 225  [00414]
(t}IVl-c4{2-Aminopyridia 4-yloxy}2,s
diflnorophenyl}1V3- (cyano(phenyl)-methyl)malonamide,
trifluoroacetic acid salt (Compound B of  



Example 117,21 mg, 0.04 mmol) was converted to the
title compound in a manner  similar to the conditions
described by Campiani, et aL (Tetrahedron 2002, 58,
3689). 5 The cobalt boride was purchased from Alfa
Aesar. The crude product was purified by  preparative
HPLC (YMC 85 ODS,10 x 250mm, 30 minute gradient from
10% to  90% aqueous methanol with 0.1 %TFA).
Appropriate fractions were combined and  lyophilized
to afford the title compound (5 mg, 21%) as a white
solid. 1H NMR  (DMSO-c%) 81039 (s, 111), 8.72 (d, 1H,
J= 8.5 Hz), 8.12-8.17 (m, 1H), 7.90-7.94 10 (m, 3H),
7.59-7.63 (m, 2H), 7.27-7.34 (m, 411), 6.60-6.62 (m,
1H), 6.09-6.10 (m, 1H),  5.09-5.10 (m, 1H), 3.10-3-50
(m, 611); HRMS(ESI5, 442.1691(M+H)+ calcd.,  442.1678
(M+H)+ found. Example 119 N  F N ~ ~ O O  15 H2N N
N-(4-(2-Aminopyridin-4-ylory)-3-fluorophenyl)-1-(4-flu
orophenyl)-2- oxopyrrolidine-3-carboxamide  O O ~ \  '
F 20 A)
1-(4-Fluoropheny1)-2-oxopyrrolidine-3-carboxylic acid
[004151 To a solution of
6,6-dimethyl-5,7-dioxaspiro[2.5]-octane-4,8-d10ne
(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. - 226  B)
N-(4{2-Aminopyridin-4-ylory)-3-fluorophenyl}1{4-fluoro
phenyl)-2- oxopyrrolidine-3-carboaamide [00416] To a
mixture of 1 (4fluoropheny1) 2
oxopyrrolldine-3-carboxylic acid (0.3  



5 mol), 4{4-amino-2-fluorophenoxy)pyridin4.a1tine
(Compound B of Example 24,  21.9 mg, 0.1 mmol) in DMF
(0.5 ml), was added HATIJ (76 mg, 0.2 mmol) and
followed by diisopropylethylamine (0.1 mL, 0.57 mmol).
The reaction mixture was  stirred at room temperature
overnight and was then quenched with 2 mL of methanol.
The reaction mixture was purified by prep HPLC. The
desired fractions were 10 combined, neutralized with
sat aq. NaHCO3 solution, and concentrated in vacuo to
afford, the title compound (18 mg, 43%) as a white
solid. 'H NMR (DMSO46) S  10.76 (br a, 1H), 7.95
(d,1H, J= 7.2 Hz), 7.91(m, 1H), 7.68 (m, 211), 7.50(m,
110,  7.44 (t, 1H, J=10.0 Hz), 724 (m, 210, 6.70 (m,
111), 6.11 (d, 1H, J= 2.8 Hz), 3.91  (m, 210, 3.78 (t,
1H, J= 5.0 Hz), 2.41 (m, 211); MS(ESI4) m/z 425.15 (M+
H)}. 15 Example 120 N I N O\ H I O O'/ F HZN N
N{4-(3-Aminopyridia-4-yloxy)-3-fluorophenyl)-1{4-fluor
ophenyl)-2-oso-1,2- dihydropyridine-3-carboaamide  20
N N I \N O\ I O O I/ F  OZN N - 227  A)
N-(3-Flnoro-4-(3-nitropyridin-4-Ylory)phenyn-l-(4-flno
rophenyl}7-oao- 1,2-dihydropyridine 3-carboxamide
[00417) Prepared from
3-fluoro4(3-nittopyridin-4-yloxy)benzenamiae
(Compound A of Example 72) in a manner similar to that
of Example 62 to give the 5 title compound (89%) as a
tan solid. 'H NMR (CD3OD) 69.13 (s, 1H), 8.72 (dd,1H,



J= 8,4 Hz), 8.60 (d, 1H, J= 6 Hz), 8.07 (d, 1H, J=12
Hz), 8.01-7.99 (m, 111), 7.58- 7.55 (m, 2H), 7.45 (t,
1H, J= 8 Hz), 7.40-7.32 (m, 311), 6.99 (d, 1H, J= 4
Hz), 6.76  (t,1H, J= 8 Hz); MS(ESI5 m/z 465.18 (M +
H)+. 10 B)
N{4{3-Aminopyridin-4-ylory)-3-flnorophenyl)-1-(4-flnor
ophenyl}2-oxo- 1,2-dihydropyridine-3-carboxamide
[00418] Prepared in a similar manner as Step C of
Example 59. The crude product  was purified by flash
chromatography on silica gel (10% McOH I EtOAc) to
give the  HCl salt of the title compound (58%) as an
off-white solid. 1H NMR (DMSO-d6) 6 15 12.07 (s, 111),
8.59 (dd, 1H, J= 7.6, 2.4 Hz), 8.14 (dd,1H, J= 6.4, 2
Hz), 8.04 (s,  111), 7.99 (dd, 1H, J=13.2, 2.4 Hz),
7.66 (d, 1H, J= 5.2 Hz), 7.63-7.60 (m, 211),  7.46-
7.41 (in, 311), 7.22 (t, 111, 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)t 20 Example 121 ~ \  F zf
N IO O O I / F  HN` /~ N
N-(3-Fluoro-4{3-(pyrrolidin-3-ylmethylamino)pyridin-4-
yloxy)phenyl)-1-(4- flnorophenyl)-2-ono-1,2
dlhydropyridine 3-carboaamide, hydrochloride salt
[00419] To N-(4 (3-aminopyridin 4
yloxy~3-fluoropheayl)-1 (4-fluoropheayl)-2- 25
oxo-1,2-dihydropyridine-3-carboxamide (Example 120, 30
mg, 0.07 mmol) in DCE (1  mL) was added
3-formy1-pyrrolidine-1-carboxylic acid tert-butyl
ester (CB Research  and Development Inc., 28 mg, 0.14
mmol), acetic acid (5 uL, 0.084 mmol), then - 228
sodium triacetoxyborohydride (23 mg, 0.104 mmol).
After stirring at rt for 6 h, a  second portion (23
mg) of sodium triacetoxyborohydride was added. After
stirring at  rt for 2 h, the reaction mixture was
charged with 4N HCl in dioxane (5 mL) and  stirred an
additional 1 hat rt. The reaction was diluted with 10%
McOH I EtOAc (10 



5 mL) and washed with saturated sodium bicarbonate
solution (10 mL). The aqueous  phase was
back-extracted with 10 mL of 10% McOH / EtOAc and the
combined  organic layers were dried over anhydrous
Na2SO4 and then concentrated in vacuo. The  resulting
crude product was purified by prep HPLC. The
appropriate fractions were  concentrated to remove
methanol and then made basic with saturated aqueous
sodium 10 bicarbonate solution. The aqueous solution
was extracted with 10% McOH I EtOAc  (3 x 20 mL) and
the pooled organic extracts were dried over anhydrous
Na2804 and  then concentrated in vacua. The residue
was lyophilized from acetonitrile (1 mL) /  water (3
mL) 11N aq HCl (0.2 mL) to give the HCl salt of the
title compound (25 mg,  60%) as a white solid. 'H NMR
(DMSO-dc) S 12.17 (s, 1H), 8.59 (dd, 1H, J= 7.6, 2 15
Hz), 8.30 (s, 1H), 8.16 (dd, 1H, J= 6.4, 2 Hz), 8.10
(dd, 1H, J=12.8, 2 Hz), 8.00 (d,  1H, J= 6.4 Hz),
7.64-7.58 (m, 311), 7.52 (t, 1H, J= 9.2 Hz), 7.46-7.42
(in, 2H), 7.00  (d, 1H, J= 6 Hz), 6.75 (t, 1H, J= 7.2
Hz), 3.72-3.64 (m, 311), 337-3.26 (m, 111),  3.17-3.10
(m, 1H), 2.97-2.92 (m, 1H), 2.74-2.66 (in, 1H),
2.10-2.03 (m, 1H), 1.75- 1.68(m, 111); MS(ESI4) nr/z
518.29 (M+ H)+ 20 Example 122 Hew O\ I O O I/ F  HNt N
N-(4
(3-(2-Aminoethylamino)pyridin-4-yloxy)-3-fluorophenyl)
1-(4- fluorophenyl}2
oxo-1,2-dihydropyridine.3carboxamide, hydrochloride
salt 25 [00420] Prepared in a similar manner as
Example 121 to give the HCl salt of the  title
compound (52%) as a white solid. 1H NMR (DMSO-d6) S
12.10 (s, 1H), 8.52  (dd, 1H, J= 7.6, 2.4 Hz), 8.25
(s, IH), 8.09 (dd, 111, J= 6.8, 2.4 Hz), 8.06-8.02 (m,
- 229  111), 7.96 (d, 111, J= 6.4 Hz), 7.56-7.52 (m,
3H), 7.42-7.34 (m, 311), 6.92 (d, 111, J=  6 Hz), 6.68
(t, 1H, J= 6.8 Hz), 3.50-3.48 (m, 211), 3.00-2.99 (m,
211); MS(ESt) ink  478.29 (M + H)t 



5 Example 123 C NH HN t  N
N{3-Fluoro-4-(3-(piperidin-2-ylmethylamino)pyridin-4-y
lory)phenyl)-1-(4- flaorophenyl)-2
oxo-1,2-dihydropyridine-3-carboaamide, hydrochloride
salt [00421) Prepared in a similar manner as Example
121 to give the HCl salt of the  10 title compound
(71%) as a yellow solid. 1H NMR (DMSO-da) S 12.17
(s,1H), 8.59  (dd, 1H, J= 7.2, 2 Hz), 8.51 (s, 1H),
8.16 (dd,1H, J= 6.8, 2 Hz), 8.11 (dd, 1H, J=  13.2,
2.4 Hz), 8.02 (d, 1H, J= 6.4 Hz), 7.63-7.58 (m, 3H),
7.51 (t, 1H, J= 8.8 Hz),  7.46-7.41 (m, 211), 7.01 (d,
1H, J= 6 Hz), 6.75 (t, 1H, J= 6.8 Hz), 3.70-3.63 (m,
1H),  3.52-3.45 (m, 111), 3.30-3.27 (m, 210,2.86-2.84
(m,1H),1.95-1.93 (m, 111), 1.80 15 1.62 (m, 311),
1.58-1.44 (m, 211); MS(ES17 m/z 532.31 (M + H)t
Example 124 ,N F / N I N ~ 1 O\~ O O I/ F  HN` N
N-(4{3-(3{Dimethylaminor2,2-dimethylpropylamino)pyridi
n-4-yloYy)-3- 20
fluoropheny[}1-(4-fluorophenyl)-2-oxo-1,2-dihydropyrid
ine-3-carboxamide, hydrochloride salt [00422) Prepared
in a similar manner as Example 121 to give the HCl
salt of the  title compound (58%) as a white solid. 'H
NMR (DMSO-d6) S 12.10 (s, 11, 8.57 (s,  - 230  111),
832 (dd, 111, J= 7.6, 2 Hz), 8.09 (dd,111, J= 6.8, 2.4
Hz), 8.03 (dd,1H, J=  13.2, 2.4 Hz), 7.90 (d, 1H, J=
6.4 Hz), 7.56-7.51 (m, 311), 7.44 (t, 111, J= 8.8 Hz),
7.39-7.35 (m, 211), 6.92 (d, 1H, J= 6.4 Hz), 6.68 (t,
1H, J= 7.2 Hz), 3.33 (s, 2H),  3.10 (s, 211), 2.77 (s,
311), 2.76 (s, 311), 1.07 (s, 611); MS(ES13) m/z
548.34 (M + H)}  5 



Example 125 HO F N I N \ I O O I/ F  HZN O HN` N
N-(4-(3-(2-Amino-3-hydroxypropylamino)pyridin-4-yloxy)
-3-fluorophenyl)-1-(4- fluorophenyl)-2
oxo-1,2-dihydropyridine-3-carbozamide, hydrochloride
salt 10 [004231 Prepared in a similar manner as
Example 121 to give the HC1 salt of the  title
compound (65%) as a white solid. IH NMR (DM80-d6) S
12.10 (s, 111), 8.52  (dd,1H, J= 7.2, 2 Hz), 8.30 (s,
111), 8.09 (ad, 1H, J= 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,
314), 7.43-7.35 (m, 311), 6.93 (d,  1H, J= 6 Hz), 6.68
(t, 111, J= 7.2 Hz), 3.65-3.56 (m, 211), 3.48-3.45 (m,
311); 15 Ms(E81+).m/z508.27(M+H)t Example 111H26  F
N~N O\ I O O i/ F  HO I \ i  HZN N
1-(4-(2-Amino-3-(hydroxymethyl)pyridin-4-gloxy)-3-fluo
rophenyl)-3-(2-(4- 20 fluorophenyl)acetyl)urea,
hydrochloride salt - 231  CI  Oi I \ i  Bad-IN N A)
tert-Butyl 4-chloro-3-formylpyridin-2 ylcarbamate
[00424] To (4 chloro-pyridin-2-yl)-carbamic acid
tert-butyl ester (CB Research and  



Development Inc., 2.0 g, 8.75 mmol) in THE (18 niL)
under nitrogen at -78 C, was 5 added n-BuLi (13.7
nil,, 21.9 mmol,1.6 M in hexanes) dropwise. After
stirring at - 78 C for 45 min, a solution of DMF (1.93
mL) in THE (2 mL) was added dropwise.  The reaction
was stirred at-78 C for 30 min and was then allowed to
warm slowly to  room temperature. The reaction was
quenched with 1N aq HCl solution and then  basified
with saturated aqueous sodium bicarbonate solution (50
nL) and extracted 10 with ethyl acetate (3 x 50 nL).
The combined organic extracts were dried over
anhydrous Na2SO4 and concentrated in vacuo. The crude
product was purified by  flash column chromatography
on silica gel (EtOAc) to afford the title compound
(0.95  g, 42%) as a white solid. rH NMR (DMSO-d6) S
10.44 (s, Iii), 10.13 (s, 1H), 8.47 (d,  1H, J= 5.2
Hz), 7.40 (d, 1H, J= 5.6 Hz),1.48 (s, 9H). 15 ~NO2  o~
I \ BocHN N B)
tert-Butyl4-(2-flnoro-4-nitropheaory}3-formylpyridia-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 20 solution of tert-butyl
4-ch1oro-3-formylpyridin-2-ylcarbamate (0.95 g, 3.7
mmol) in 5  mL of DMF was added to the mixture. The
reaction mixture was stirred at 60 C for  20 h. After
cooling to rt, the reaction was diluted with EtOAc (50
mL), washed with  10% aqueous lithium chloride
solution (2 x 40 nL) followed by saturated aqueous
sodium bicarbonate solution (40 mL), dried over
anhydrous Na2SO4, and concentrated 25 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 a yellow oil. rH NMR - 232
(CD3OD) S 10.59 (s, 1H), 8.37-8.25 (m, 211), 7.67 (t,
1H, J= 7.6 Hz), 6.60 (d, 111, J=  6 Hz),1.59 (s, 911).
NO2  



f~O ~ HO I \  i  BocHN N 5 C)
tert-Buty14(2-fluoro-4-nitrophenory}3-(hydrosymethyl)p
yridia-Z- ylcarbamate [004261 To tert-butyl
4-(2-fluoro
4-nitrophenoxy)-3-formylpyridin-2-ylcarbamate  (75 mg,
0.2 mmol) in methanol (1 mL) at 0 C was added sodium
borohydride (7.6  mg, 0.20 mmol). After stirring at 0
C for 30 min, the reaction was quenched with 10
saturated aqueous ammonium chloride solution (1 mL).
The reaction was diluted with  EtOAc (5 mL) and the
layers were separated. The organic layer was dried
over  anhydrous Na2SO4 and concentrated in vacua to
give the title compound (65 mg,  86%) as a white solid
which was used without further purification. 1H NMR
(CD3OD) 58.28 (dd, 1H, J=10.4, 2.8 Hz), 8.22-8.18 (m,
2H), 7.45 (t, 1H, J= 8.4 15 Hz), 6.68 (d, l H, J= 6
Hz), 4.81 (s, 211), 1.57 (s, 9H); MS(ESb m/z 380.27 (M
+  F~ NHZ O \  HO I \ BocHN N D)
tent-Buty14(4-amino-2-fluorophenory)-3{hydroxymethyl)p
yridin-2- 20 ylcarbamate [004271 Prepared in a similar
manner as Step C of Example 59 to give the title
compound as a white solid. iH NMR (CD3OD) 68.14 (d,
1H, J= 6 Hz), 6.97 (t, 1H,  J= 8.8 Hz), 6.62-6.54 (m,
211), 6.46 (d, IH, J= 6.4 Hz), 4.64 (s, 211), 1.55 (s,
911);  MS(ESt) m/z 350.11(M+H)+ 25 - 233  E)
1{4-(2-Amino 3{hydrozymetl-ynpyridin-4 Yloay)-3
fluorophenyl}3-(2- (4-fluorophenyl)acetyl)urea,
hydrochloride salt 



[004281 Prepared in a similar manner as Step C of
Example 59 to give the HCl salt  of the title compound
as a white solid. 'H NMR (DMSO-d6) S 10.99 (s, 1
H),10.56 (s,  5 111), 7.82 (d, 111,1= 7.2 Hz), 7.74
(dd, 1H, J=13.6, 2.8 Hz), 7.31-26 (m, 3H), 7.19 7.02
(m, 31!), 6.16 (d,111, J= 7.2 Hz), 4.57 (s, 211), 3.69
(s, 213); MS(ESI') m/z  429.16 (M + H7. Example 127  H
H  F NyN  O\ I O O I/ ~N \  H 10 F  i  HaN N
1-(4-(2-Amino-3-((methylamino)methyl)pyridin-4-ylosy)-
3-fluorophenyl)-3{2-(4- fluorophenyl)acetyl)urea,
hydrochloride salt ~I NO2  F~i  (Boc)ZN N 15 A)
tent-Butyl (2-bis-BOC-amino 4 (2-fluoro-4
nitrophenory)pyridin-3- yl)methyl(methyl)carbamate
[004291 To tert-butyl 4
(2-fluoro4-nitrophenoxy)-3-formylpyridin-2-ylcarbamate
(Compound B of Example 126,75 mg, 0.2 mmol) in
dichloroethane (1 nL) at 0 C  was added methylamine
(240 L, 0.24 mmol, 2M in THE), acetic acid (14 L, 0.24
20 mmol), followed by sodium triacetoxyborohydride
(400 mg, 1.89 mmol). After  stirring at rt for 16 h,
the reaction mixture was diluted with EtOAc (5 nL),
washed  with saturated aqueous sodium bicarbonate
solution (5 nL), dried over anhydrous  Na2SO4, and
concentrated in vacuo. The crude product was purified
by flash column  chromatography on silica gel (20%
McOH / EtOAc) to give tert-butyl 4-(2-fluoro-4- 



- 234  nitrophenoxy)-3
((methylamino)methY1)pyndm-2-Ylcarbamate (37 mg, 47%)
as a  yellow oil. [004301 To tert-butyl
4-(2-fluoro-4-nitrophenoxy)-3-
((methylamino)methyl)pyridin-2-ylcarbamate (48 mg,
0.122 mmol) and DMAP (16  5 mg, 0.134 mmol) in
dichloromethane (1 mL) was added di-tert-butyl
dicarbonate (Aldrich, 32 mg, 0.15 mmol). After
stirring at rt 30 min, a mixture of bis- and tris- BOC
material (2:1) was observed. An additional portion of
DMAP and di-tent-butyl  dicarbonate was added. After
stirring at rt for 30 min, the reaction was purified
directly by flash column chromatography on silica gel
(EtOAc) to give the title 10 compound (44 mg, 61%) as
a yellow oil. 1H NMR (CD3OD) 68.50 (d, 1H, J= 52  Hz),
8.15-7.97 (m, 211), 7.43 (d, 1H, J= 5.6 Hz), 7.07 (t,
111, J= 8.4 Hz), 4.64 (s,  211), 2.83 (s, 311), 1.44
(s, 2711); MS(ESI4) m/z 593.34 (M+Hf. B)
1{4{2-Amino-3-((methylamino)methyl)pyridin-4-glory)-3-
flnorophenyl)- 15 3-(2-(4-fluoropheny1)acetyl)area,
hydrochloride salt [004311 Prepared in a similar
manner as Step C of Example 59 to give the HCl salt
of the title compound (60%) as a white solid. 1H NMR
(DM80-d6) 610.88 (s, 111),  10.35 (s, 111), 7.45-7.42
(m, 111), 7.30 (m, 311), 7.11-7.07 (m, 411), 6.52 (d,
111, J=  7.2 Hz), 4.02 (s, 211), 3.66 (s, 211), 2.54
(s, 311); MS(ESt) m/z 442.30 (M + Hf. 20 Example 128 N
F\ IH NyH '/  OO O F  HON I ~ H i  HZN N
1{4{2-Amino-3-((2-hydroryethylamino)methynpyridin-4-gl
ory}3- 



flaoropheayl)_3 (2-(4-fluorophenyl)acetynurea,
trifluoroacetic acid salt  25 - 235  NO2  F~O \ HO~~N
I \  oc  i BocHN N A) tent-Butyl
(2-BOC-amino4-(2-fluoro-4-aitropheaory)pyra-3-
yl)methyl(2-hydroayethyT)carba1Uate  (00432] Prepared
in a similar manner as Step A of Example 127 to give
the title 5 compound (14%) as a yellow oil. 1H NMR
(CD3OD) 88.30 (dd,1H, J=10.4, 2.8  Hz), 8.23-8.20 (m,
2H), 7.52 (t, 111, J= 8.4 Hz), 6.64 (d, 1H, J=7.2 Hz),
4.71 (s,  211), 3.65 (t, 2H, J= 6 Hz), 3.40 (m, 211),
1.57 (s, 1810; MS(ESI') m/z 523.32 (M + 10 B)
1-(4-(2-Amino-3-((2-hydroryethylamino)methynpyridin
4-yloxy}3-
fluorophenyl)-3-(2-(4-fluorophenyl)acetyi)urea,
trifluoroacetic acid salt  [00433] Prepared in a
similar manner as Step C of Example 59th give the ITA
salt  of the title compound (45%) as a white solid. 1H
NMR (DMS04) S 11.12 (s, 110,  10.69 (s, 110,
8.01(d,111, J= 6.8 Hz), 7.87 (dd, 111, J=12.8, 2.4
Hz), 7.53-7.40 (m, 15 4H), 7.26-7.20 (m, 210, 6.68 (d,
IH, J= 7.2 Hz), 4.34 (s, 211), 3.81 (s, 211), 3.75 (t,
2H, J= 7.2 Hz), 3.18 (m, 210; MS(ESI1) m/z 472.24 (M +
H)+. Example 129 F N I N  O\~ O O I/ F  H2N~~N I \ H
HZN N 20
N-(4-(2-Amino-3{(2-aminoethylamino)methyl)pyridin-4-yl
ory}3-fluoropheayl)- 



1-(4-fluoropheayl}Z-oao-l,2-dihydropyridine
3-carboxamide, trifluoroacetic  acid salt - 236  F~
NOZ  O \ BocHN~/~~ \  oc  i BOcHN N A) tert-Butyl
(2-BOC-amino4-(2-fluoro-4-nihrophen01Y)py1n-3-
yl)methyl(2-BOC-aminoethyl)carbamate  [00434] Prepared
in a similar manner as Step A of Example 127 to give
the title 5 compound (19%) as a yellow oil. 1H NMR
(CD3OD) 88.30 (dd,1H, J=10, 2.4 Hz),  8.23-8.20 (m,
210, 7.52 (t, 111, J= 8.4 Hz), 6.61(d, 1H, J= 7.2 Hz),
4.65 (s, 211),  3.39 (m, 20, 3.25 (m, 210,1.61(s,
2711); MS(ESI') m/z 622.47 (M+H)+. B)
N-(4{2-Amino-3-((2-aminoethylamino)methyl)pyridin
4-ylory)-3- 10 fluoropheny0-1{4
fluorophenyl)-2-ozo-l,2 dihydropyridine 3-
carboxamide, trifluoroacetic acid salt [00435] The
nitro group was reduced in a similar manner as Step C
of Example 59  and then the amide was formed in a
manner similar to Example 62 to give the TEA  salt of
the title compound (28%) as a white solid. 1H NMR
(DMSO-d6) 812.09 (s, 15 1H), 8.52 (dd, 111, J= 7.2, 2
Hz), 8.09 (dd,1H, J= 6.4, 2 Hz), 7.99 (dd, 1H, J=12.8,
2.4 Hz), 7.89 (d, 111, J= 6.4 Hz), 7.56-7.52 (m, 211),
7.49-7.47 (m, 111), 7.39-7.33 (m,  311), 6.68 (t, 111,
J= 7.2 Hz), 6.07 (d, IH, J= 7.2 Hz), 4.25 (s, 210,
3.20 (m, 211), 3.08  (m, 211); MS(ESI') m/z 507.23 (M
+ H)t 20 Example 130 N I N O\ I O O I/ F  HO ~ \ 



i  HzN N N-(4{2-Amino-3-(hydroaymethynpyridin-4
yloxy)-3-fluoropheny0-1-(4- fluorophenyl}2
oxo-1,2-dihydropyridino-3-carbozamide, trifluoroacetic
acid salt  - 237  O \  TBSO I \ i  BOCHN N A)
tert-Butyl3{(tert-butyldimethylsilylory)methyl}{2-fluo
r0-4- nitrophenozy)pyridin-2-ylcarbamate  [00436] To
tert-butyl 4 (2-fluoro
4-nitrophenoxy)-3-(hydroxymethyl)pyridin-2 5
ylcarbamate (Compound C of Example 126, 100 mg, 0.26
mmol) in dichloromethane  (3 mL) was added imidazole
(21 mg, 0.31 mmol) followed by tert-butyldimethylsilyl
chloride (40 mg, 0.26 mmol). After stirring at rt for
I h, a second equivalent of tert- butyldimethylsilyl
chloride (40 mg, 0.26 mmol) was added. The reaction
was stirred  at rt for 3 h and was then diluted with
dichloromethane (10 mL), washed with water 10 (10 mL),
dried over anhydrous Na2SO4, and concentrated in
vacuo. The crude product  was purified by flash column
chromatography on silica gel (50% EtOAc / hexanes) to
give the title compound (102 mg, 79%) as a white
solid. 1H NMR (CD3OD) 88.16  (dd,1H, J=10.4, 2.8 Hz),
8.09-8.05 (m, 211), 7.29 (t, lH, J= 8.4 Hz), 6.53 (d,
1H, J  = 5.6 Hz), 4.84 (s, 211), 1.43 (s, 911), 0.84
(s, 911), 0.00 (s, 611); MS(ESI4) m/z 494.29  15 (M +
H)+. F~NHp  O \ TBSO \  i  - BOCFIN N B)
tert-Buty14-(4-amino-2
fluorophenory)-3-((tert-butyldimethylsilylory}  



methyl)pyridin-2-ylcarbamate 20 [00437] Prepared in a
similar manner as Step C of Example 59 give the title
compound (95 mg, 98%) as a yellow oil. 1H NMR (CD3OD)
87.90 (d, 1H, J= 6 Hz),  6.76 (t, 111, J= 8.8 Hz),
6.43 (dd, 1H, J=12.8, 2.8 Hz), 6.39-6.37 (m, 111),
6.21(d,  1H, J= 5.6 Hz), 4.85 (s, 211), 1.39 (s, 911),
0.81(s, 911), 0.01(s, 611); MS(ESIF) m/z  464.34
(M+H)+. 25 - 238  H \  N N  O\ I O O '/ F TBSO (\
BodiN N C)
tent-Butyl3{(tert-butyldimethylsilylory)methyl}
H24luoro-4-(1{4- fluorophenyl)
2-oxo-1,2-dihydropyridine-3-
carboxamido)phenoxy)pyridin-2-ylcarbamate  5 1004381
Prepared in a manner similar to that of Example 62 to
give the title compound (86%) as a colorless oil. 1H
NMR (CD3OD) 88.51 (dd, 1H, J= 7.6, 2.4  Hz), 7.93 (d,
1H, J= 6 Hz), 7.84-7.80 (m, 211), 7.40-7.37 (m, 211),
7.21-7.15 (m, 311),  7.06 (t, 111, J= 8.8 Hz), 657
(t,1H, J= 6.8 Hz), 6.26 (d, 111, J= 5.6 Hz), 4.86 (s,
2H), 1.40 (s, 911), 0.82 (s, 911), 0.00 (s, 611);
MS(ESI') m/z 679.34 (M + H)+. 10 F / N ' NI/ ,~  O\ O
O F  HO I \ i  Bod-IN N D)
tert-Butyl4{2-flnoro-4{1-(4-fluorophenyl)-2
oxo-l,2-dihydropyridine3-
carboxamido)phenosy)-3-(hydrosymethyl)pyridi0-2-ylcarb
amate  



[00439] To tent-Butyl
3-((tert-butyldimethy1silyloxy)methyl)4{2-fluor0-4{1-(
4 15 fluorophenyl)-2-oxo-1 ,2dihydropyridine-3
carboxamido)phenoxy)pyridin-2- ylcarbamate (119 mg,
0.176 mmol) in THE (2 mL) at rtwas added
tetrabutylammonium flouride (260 L, 0.264 mmol, l M in
Till). 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 MgSOand concentrated in 20 vacuo. The crude
product was purified by flash column chromatography on
silica gel  (5% McOH / EtOAc) to give the title
compound (66 mg, 66%) as a yellow oil. 1H  NMR (CD3OD)
68.62 (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, 211), 7.33-7.25 (m,
311), 7.20 (t, 1H, J= 8.8 Hz), 6.67 (t, 1H, J= - 239
6.8 Hz), 6.40 (d, 1H, J= 52 Hz), 4.78 (s, 211), 1.49
(s, 911); MS(ESI') m/z 565.17 (M  +Hf. E)
N-(4-(2-Amino-3 (hydroaymethyl)pyridin
4-ylosy)-3-fluorophenyl)-1-(4- 5 fluorophenyl)-2-oao
1,2-dihydropyridine-3-carboasmide, trifluoroacetic
acid salt [00440) To tert-butyl 4
(2-fluoro-4-(1-(4-fluoropheny1)-2-0xo-1,2-dihydropyrid
ine- 3
carboxamido)phenoxy)-3-(hydroxymethyl)pyridin-2-ylcarb
amate (33 mg 0.058  mmol) in THE (2 mL) at rt was
added 4N HCl in dioxane (10 mL). After stirring at rt
10 for 8 h, the reaction was concentrated in vacuo.
The resulting crude product was  purified by prep
HPLC.  The appropriate fractions were concentrated and
toluene was  added (2 x 3 mL) and the resulting
mixture was concentrated again- The residue was
lyophilized from acetonitrile (1 mL) / water (3 mL) to
give the TFA salt of the title  compound (14 mg, 42%)
as a white solid. 1H NMR (DMSO-d6) S 12.08 (s, 111),
8.52 15 (dd, 111, J= 7.2, 2 Hz), 8.09 (dd,1H, J= 6.8,
2 Hz), 7.99 (dd,1H, J=12.8, 2.4 Hz),  7.81 (4, IH, J=
7.2 Hz), 7.56-7.52 (m, 211), 7.48-7.46 (m, 1H),
7.39-7.34 (m, 2H),  7.30 (t, 1H, J= 92 Hz), 6.67 (t,
1H, J= 7.2 Hz), 6.21 (4, 1H, J= 7.2 Hz), 4.58 (s,
2H); MS(ESI') m/z 465.17 (M + H)+ 20 Example 131  



H H  F N~N \ O\ I O O I/ F  N i  HyN N
1-(4{2-Amino-3-(Z-(pyridin-2-Yne~YnYnPYridin-4-ylozy}3
-fluorophenyn-3-(2- (4-fluorophenyl)acetyl)urea,
dihydrochloride salt - 240  ~NOZ  N i  HpPI N A)
4-(2-Fluora4nitrophenory)-3-(2-(pyridin-2-yl)ethynyt)p
yridin-2-amine  (00441] A soluton of
4{2-fluom-4-nitrophenoxy}3-iodogyridin-2-amine
(Compound C of Example 34, 100 mg, 0.27 mmol),
2-ethynylpyridine (Aldrich, 56 5 i., 0.54 mmol), Et3N
(2 mL), and THE (2 mL) was degassed by vacuum 1 argon
purge and then treated with CuI (6 mg, 0.032 mmol) and
(Ph3P~Pd (20 mg, 0.017  mmol). The reaction mixture
was heated at 60 C for 45 min, cooled to RT and
diluted with EtOAc. The mixture was washed with
saturated aqueous NaHCOs  solution, brine, dried
(MgSO4) and concentrated in vacuo. The crude product
was 10 purified by flash chromatography on SiOz using
0-1.5 % McOH / CHZCIZ to give the  title compound (55
mg, 57%) as an olive green solid. ~H NMR (DMSO-d6) S
8.53 (d,  1H, J= 5.1 Hz), 8.42-8.37 (m, 1H), 8.19-8.12
(m, 1H), 7.96 (d, IH, J= 5.6 Hz), 7.85- 7.78 (m, 1H),
7.71 (d, 1H, J= 7.6 Hz), 7.52 (t, 1H, J= 8.6 Hz), 7.36
(ddd,1H, J= 7.6,  5.1, 1.0 Hz), 6.71 (s, 2H), 6.21 (d,
1H, J= 5.6 Hz); MS(ESI~: m/z 351.25 (M+H)+. 15 F~NHz
N 



i  HZN N B)
4-(4-Amino-2-flaorophenosy)-3{2{pyridin-2-yt)ethynyl)p
yridin-2-amine  j00442] The title compound was
prepared from the reduction of 4-(2-fluom-4-
nitrophenoxy}3-(2{pyridin-2-yl~thynyl)pyridin-2-amine
(35 mg, 0.10 mmol) using 20 zinc dust (65 mg, 1.0
mmol) and NH4C1(53 mg, 1.0 mmol) in the same manner as
Step C of Example 11. Tlris gave the title compound
(25 mg, 78%) as brown oil.  MS(ES17: m/z 321.25
(M+H)+. C)
1-(4{2-Amino-3-(2-(pyridin-2-yl~thynyl)pyridia-4-ylory
)-3 25 fluorophenyl}3-(2-(4-flnorophenyl)acetyl)urea,
dihydrochloride salt  - 241  [00443] The title
compound was prepared from
4-(4-amino-2-fluorophenoxy)-3-(2-
(pyridin-2-yl)ethynyl)pyridin 2-amine (25 mg, 0.078
mmol) and a 0.3 M solution of
2-(4-fluorophenyl)acetyl isocyanate in toluene
(Compound D of Example 11, 0.26  mL, 0.078 ma!) in the
same manner as Step E of Example 11. The crude product
5 was prepared by preparative HPLC (Column B). The TEA
salt was converted to the  hydrochloride in the same
manner as in Step E of Example 36 to give the title
compound (18 mg, 40%) as a brown solid. 'H
NMR(DMSO-d6) S 11.06 (s, 1H),  10.63 (s, 111), 8.62
(d, 111, J= 4.6 Hz), 8.23 (s, 1H), 7.99 (4,111,/=7.1
Hz), 7.94- 7.84 (m, 311), 7.87-7.76 (m, 111),
7.51-7.42 (m, 3H), 7.39-7.32 (m, 211), 7.21-7.13 (m,
10 2H), 630 (d, 111, J= 7.1 Hz), 3.74 (s, 2H) MS(ESI):
m/z 498.11 (M+H)+  Example 132 HZN O F N I \N / O\ I O
O I/ F  i HZN N
N-(4{2-Amino-3-(4-(2-amino-2ozoethynphenynpyridin-4-yl
oxy)-3- 15 fluorophenyl)-1-(4
flnorophenyI}2-ozo-1,2-dihydropyridine-3-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 l,2 dihydropyridine 3
carboxylic acid 20 (Compound B of Example 101, 11 mg,
0.05 mmol) in the same manner as Example  62. The
crude product was prepared by preparative HPLC (Column
B) followed by  conversion of the TEA salt to the
hydrochloride salt (15 mg, 50 %). 1H NMR  (DM50.4) S
12.11 (s, 1H), 8.58-8.54 (m, 1H), 8.13 (dd, 111, J=
6.6, 2.2 Hz), 8.00  (dd, 111,1= 12.6,22 Hz), 7.96 (d,
111, J= 7.7 Hz), 7.59 (dd, 211, J= 8.8, 4.9 Hz), 25
7.47-7.41 (m, 611), 7.40-7.35 (m, 311), 6.94 (s, 11,
6.72 (t, 111, J= 7.1 Hz), 6.38 (d,  1H, 1=7.1 Hz),
3.44 (s, 211); MS(ESf: m1z 568.23 (M+H)+. - 242
Example 133 H H  ~ F N~N  N i  HZW N
1{4-(2-Amino-3-(2{5-aminopyridm-2-yl)ethynyl)pyridin-4
-ylory}3-
fluorophenyI)-3-(2-(4-fluorophenyl)acetyl)urea,
dihydrochloride salt  5 ~N SI{CH313 A)
6-(2-(Trimethylsi1yl)ethyny1)pyridin-3-amine [00445] A
mixture of 3-amino-6-bromopyridine (Alfa Aesar, 1.0 g
5.8 mmol),  ethynyl trimethylsilane (1.7 mL, 17.3
mmol), CH3CN (3 mL), DMF (2 mL) and Et3N  10 (2 mL)
was treated with Cul (60 mg, 0.32 mmol) and (Ph3P)4Pd
(114 mg, 0.10 mmol) and the mixture stirred at 45 C
for 1.5 h. More ethynyltrimethylsilane (1.7 mL, 17.3
mmol) was added to the reaction and the mixture was
stirred for 2 h. The mixture was  concentrated in
vacua and the residue partitioned between EtOAc and
saturated  



aqueous NaHCO3 solution. The EtOAc phase was washed
with brine, dried (MgSO4) 15 and concentrated in
vacua. The crude product was purified by flash
chromatography  on SiO2 using 0-6 % EtOAc / hexanes to
give the title compound (0.75 g, 68 %) as a  brown
solid. 'H NMR (DMSO-d6) 67.85 (s, 111), 7.15 (d, 111,
J= 8.1 Hz), 6.81 (d,  1H, J= 8.1 Hz), 5.76 (s, 2H),
0.19 (s, 9H); MS(ESf: m/z 19120 (M+H)+ BotN  20
$,(CH,J3  B) tert-Butyl 6
(2{trimethylsilynethynyl)pyridin-3-ylcarbamate [00446]
A solution 6-(2
(trimethylsilyl)ethynyl)pyridin-3-amine (0.5 g, 2.6
nunol)  in THE was cooled to -50 C and treated
dropwise with 1.0 M NaHMDS in THE (5.3  - 243  mL, 5.5
mmol). The mixture was warmed to -20 C, treated with
BOC anhydride in  one portion and allowed to warm to
RT over 25 min. The mixture was partifloned  between
EtOAc and saturated aqueous NaHC03 solution and the
EtOAc phase was  separated and washed with brine. The
EtOAc solution was dried (MgSOa) and 5 concentrated in
vacuo. The crude product was purified by flash
chromatography on  SiOZ using 0.25% EtOAc / hexanes to
give the product (0.5 g, 67%) as a white solid.  1H
NMR (DMSO-d6) S 9.80 (s, IH), 8.58 (d,1H, J= 2.0 Hz),
7.86 (dd, J= 8.6, 2.5  Hz, 1 H), 7.44 (d, lIi, J= 8.6
Hz), 1.47 (s, 9H), 0.22 (s, 9H); MS(ESI~: m/z 291.34
(M+H}+. 10 BocHN ~N'  C)
tert-Butyl6-ethynylpyridin-3-ylcarbamate (00447] A
solution of tert-butyl
b-(2-(trimethyLsilyl~thynyl)pyridin-3-ylcarbamate  (62
mg, 0.21 mmol) in THE (5 mL) was cooled to -15 C and
freaked with 1.0 M 15 tetrabutylammonium fluoride
(Aldrich, 0.25 mL, 0.25 mmol) and stirred for 40 min.
The mixture was concentrated in vacuo and partitioned
between EtOAc and saturated  aqueous NaHC03 solution.
The EtOAc phase was washed with brine, dried (MgSOa)  



and concentrated in vacuo to give the title compound
(45 mg, 100%) as an off-white  solid. IHNMR (DMSO-c16)
S 9.78 (s, 1H), 8.58 (d, IH, J= 2.5 Hz), 7.92-7.84 (m,
20 IH), 7.46 (d, IH, J= 8.6 Hz), 4.17 (s,1H),1.47 (s,
9H); MS(ESI~: m/z 219.20  (M+H}+. F~NOZ  BocHN \ I O \
N i  HZN N D) tert-Butyl
6-(2-(2-amino-4-(2-fluoro-4-nitrophenoay}pyridin-3- 25
yl)ethynyl)pyridin-3-ylcarbamate -244 [00448] The
title compound was prepared from tart-butyl
6-ethyuylpyridin-3- ylcarbamate and 4 (2-fluor 4
nitrophenoxy)-3-iodopyridim-2-amine (Compound C of
Example 34) in the same manner as Step A of Example 46
in 44% yield 'H NMR  (DMSO-c4) S 9.77 (s, 111), 8.56
(s, 1H), 8.40-8.36 (m, 1H), 8.14 (d, 1H, J= 8.8 Hz), 5
7.94 (d, 1H, J= 5.5 Hz), 7.89 (d, 1H, J= 8.2 Hz), 7.59
(d, iH, J= 8.8 Hz), 7.53-7.47  (m, 1H), 6.63 (br
s,211), 6.21 (d, IN, J= 6.0 Hz), 1.47 (s, 9H);
MS(ES14): nm/z 466.22  (M+H)+.  F` ^ ' NHa  BocF~J /
//YII~~~ N 1 \  i  HpW N 10 E) tert-Buty16 (2{Z-amino
4-(4-amino-2-fluorophenory)pyridin-3-
yl)ethynyl)pyridin-3-ylcarbamate  [00449] The title
compound was prepared from tert-butyl 



6- (2-(2-amino-4-(2-in the same manner as Step C of
Example 11 in quantitative yield. MS(ESI'): m/z 436.29
(M+H)+  15 H H BocHN F / N~ N ~ ~ I O B I IOI O l/ F
N i  HZN N F)
tert-Butyl6-(2-(2-amino-442-fluoro-4-(3{2-(4-
fluorophenyl)acetyl)ureido)phenory)pyridin-3-ynethynyl
)pyridin-3- ylcarbamate 20 [00450] The title compound
was prepared from tent-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. 'H NMR (DMSO-d6) S 11.02 (s, l ii),
10.56  (s, iN), 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, 1=8.6 Hz,),
7.44-7.27 - 245  (m, 5H), 7.19-7.13 (m, 211), 6.47 (s,
211), 5.86-5.81 (m, 1H), 1.48 (s, 9H); MS(ESl5:  m/z
615.34 (M+H)+. G) 1{4
(2-Amino-3{2-(5-aminopyrldin-2-Yl)ethYnY1)PYridin-4
glory}3  5
fluorophenyl)-3-(2-(4-fluorophenynacetynurea,
dihydrochlo ride salt  [00451] A solution of
tert-butyl 6{2-(2-amino 4-(2-fluoro-4-(3{2-(4
fluoropheny1)acety4)ureidO)phenoxy)pyridin-3-y1)ethyny
l)pyridin 3-ylcarbamate (23  mg, 0.037 mmol) in CH2C12
(2 mL) and treated with TEA (0.5 mL) and stirred at RT
for 1 h. The mixture was concentrated in vacuo and the
crude product purified by 10 preparative HPLC (Column
B) and converted to its hydrochloride salt (11 mg,
52%)  in the same manner as Step E of Example 36. 'H
NMR (DMSO-dg) 311.05 (s, 1H),  10.62(s, 111), 8.05(s,
1H),7.97 (d,1H, J= 2.7 Hz), 7.94 (d, 1H, J= 7.1 Hz),
7.82 (d,  



1H, J=12.1 Hz), 7.66 (d, 1H, J= 8.8 Hz), 7.45-7.45 (m,
211), 7.35 (dd, 2H, J= 8.2,  5.5 Hz), 7.20 (d, 1H, J=
6.6 Hz), 7.16 (t, 2H, J= 8.8 Hz), 6.24 (d, 111, J= 6.6
Hz),  15 3.74 (s, 2H); MS(ESf: m/z 515.19 (M+H)+
Example 134 F N I N N O\ I O O I/ F  i HZW N
N-(4{2-Amino-3-(3{(3R,4R)-3-hydroxy-4-(pyrrolidin-l-yl
)pyrrolidin-l-yl)-3- 20 methylbut-l-ynyl)pyridin
4-yloay}3-fluorophenyl}1{4flnoropheny~-2 oxo
dihydropyridine-3-carboxamide, trihydrochloride salt
OH  A)
(3R,4R}1-(2-Methylbnt-3-yn-2-yl)-4-(pyrrolidin-1
yl)pyrrolidin-3-ol - 246  [00452] A mixture of
(3R,4R)-4-(pyrrolidin-1 -yl)pyirolidin-3-ol (Lexicon
Pharma,  1.56 g, 10.0 mmol) and 3-ch1oro
3-methyl-l-butyne ((IFS Chmeicai, Inc., 1.36 g,13.2
mmol), THE (15 mL) and Et3N (133 mmol) was treated
with Cui (77 mg, 0.78  mmol). An exothermic reaction
ensued with concomitant formation of a precipitate. 5
After stirring at RT for 15 h, the mixture was
concentrated in vacuo and partitioned  between EtOAc
and saturated aqueous NaHCO3 solution. The aqueous
phase was  extracted twice with EtOAc and the combined
EtOAc phases were dried (MgSO4) and  concentrated to
give a light brown solid (1.0 g, 45%). 1H NMR (CDC13)
84.20 (hr s,  111), 3.13-3.04 (m, 111), 2.95 (ad, 1H,
J=10.1, 6.6 Hz), 2.77 (dd, 111, J=10.1, 2.6 10 Hz),
2.64 (m, 311), 2.61 (m, 210,2.55-2.46 (in, 1H), 2.26
(s,1H),1.85-1.74 (m, 411),  1.38 (s, 311), 1.36 (s,
311); MS(ESI'): m4223.29 (M+H)+. F- NO2  N O \  



i HZN N B) (3R,4R}1{4 (2-Amino
4-(2-fluoro-4-nitropheaory)pyridin-3-yl)-2- 15
methylbut-3-ya-2-yl)-4-(pyrrolidin-l-yl)pyrrolidia-3-o
l [00453] The title compound was prepared
from(3R,4R)-1-(2-methylbut-3-y11-2-)l)-
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. 1H NMR (CDC13) 3 8.10 (dd, 1H, J=10.2,
2.5 Hz), 8.03 (d, 1H, J= 9.2 20 Hz), 7.99 (d, 111, J=
5.6 Hz), 7.13-7.06 (m, 111), 626 (d, 111, J= 6.1 Hz),
5.18 (hr s,  211), 4.21 (in, 110, 3.10-2.99 (m,111),
2.96 (s, 110, 2.70 (dd, 211, J= 9.7, 3.1 Hz),
2.66-1.15 (m, 211), 1.87-1.76 (m, 511), 133-1.32 (m,
210, 1.32 (m, 311);1.34 (m, 311);  MS(ESf: m/z 470.20
(M+H)+ - 247  F / NHZ  N O \  i HZ N C)
(3R,4R)-1-(4-(2-Amino 4{4
amino-2-flnorophenoxy)pyrid'm-3-yl)-2-
methylbut-3-yn-2-yn-4-(pyrrolidin-1 yl)pyrrolidia-3-ol
[00454] The title compound was prepared from (3R,4R)-1
44-(2-amino-4-(2-fluoro- 5
4-nitrophenoxy)pyridin-3-yl)-2-methylbut-3-yn-2 yl}4
(pyaolidin-l-yl)pyrrolidin-3- ol in the same manner as
Step C of Example 11 in 95% yield. MS(ESt): rre/z
440.37  (M+H)+. D) N{4-(2-Amino
3-(3-((3R,4R)-3-hydrory-4-(pyrrolidin-1
ynpyrrolidin-l- 10
yl)-3-methylbut-1-ynyl)pyridin4-ylory)-3-fluorophenylH
(4- fluorophenyl}2-ozo-1,2
dihydropyridino-3-carboaamide,  trihydrochloride salt
[00455] The title compound was prepared from
(3R,4R)-1-(4{2-amino-4-(4-aminO- 



2-fluorophenory}pyridin-3-yl)-2-methylbut-3-yn 2-yl) 4
(pyrmlidin-l-yl)pyrrolidin-3- 15 of and 1{4
fluorophenylr2 oxo-1,2 dihydmpyridine-3-carboxylic
acid (Compound B of Example 101) in the same manner as
Example 62 in 50% yield. 1H NMR (DMSO- 4) 612.14 (s,
111), 8.62-8.54 (m, 1H), 8.14 (dd, 3H, J= 6.6, 2.0
Hz), 8.05 (d, IN, J=  13.2 Hz), 7.99 (d,11!, J= 7.1
Hz), 7.62-7.51(m, 511), 7.42 (t, 2H, J= 8.6 Hz), 6.78-
6.70 (m, 1H), 6.32 (d, 1H, J= 7.1 Hz), 4.65 (br s,
111), 3.94-3.84 (m, 111), 3.71(d, 211, 20 J=16.8 Hz),
3.60 (m, 2 H), 3.52 (m, 110,3.22-3.08 (m, 211),
2.00-1.91 (m, 2H),  1.88-1.78 (m, 211), 130 (s, 611);
MS(ESI'): n/z 655.40 (M+H)+ - 248  OH Example 135  `N
`OH F N~H \N O I O F  Oc  i HyN N
1{4{2-Amino-3-(3{(3R,4R}3-hydrory-4-(pyrrolldin-l-ynpy
rrolidin-l-yl)-3-
methylbut-l-ynyl)pyrid-ylory}3-flaorophenyl}3{2-(4 5
fluorophenyl)acetyl)urea, trtydrochloride salt (00456]
The title compound was prepared form
(3R,4R)-1-(4{2-amino-4-(4-3min0-
2-fluorophenoxy)pyridin-3-yl)-2-methylbut-3-yn-2-yl)-4
-(pyrrolidin-l-yl~yrrolidin-3- ol in 40% yield in the
same manner as Step E of Example 11. 'H NMR (DMSO-d6)
S  11.06 (s, 113), 10.62 (s, 111), 7.97 (d, 213, J=
6.6 Hz), 7.80 (4113, J=11.7 Hz), 7.51 10 7.40 (m,
211), 7.38-7.32 (m, 211), 7.16 (t, 213, J= 8.6 Hz),
6.25 (4113, J= 6.6 Hz),  4.63-4.53 (in, 113),
3.79-3.68 (in, 111), 3.74 (s, 213), 3.68-3.56 (m, 2
H), 3.51-3.43 (m,  213), 3.08-2.99 (in, 4H), 1.98-1.92
(m, 213), 1.89-1.77 (m, 213), 1.64 (s, 613);  MS(ESII:
m/z 619.41(M+H)t 15 Example 136  H H 



F N~N ~  OH O\ I O O I/ F  i N
1{3-Fluoro-4{3-(3-hydroxyprop-l-yayl)pyridin-4
ylory)phenyl)-3-(2{4- fluorophenyl)acetyl)urea,
hydrochloride salt - 249  F NOZ  OH O \  N A) 3 (4-(2
Fluoro-4-nitrophenory)pyridin-3-yl)prop-2-yn-l-ol
[00457] The title compound was prepared from
4{2-fluor-4-nitrophenoxy)-3- iodopyridine (Compound A
of Example 33) and propargyl alcohol (Aldrich) in 77%
5 yield in the same manner as Step A of Example 36. iH
NMR (DM80-d6) 88.69 (s, 111), 8.49 (d, 1H, J= 5.6 Hz),
8.43 (dd, 1H, J=10.7, 2.5 Hz), 8.17 (d, 111, J= 9.2
Hz), 7.57 (t, 1H, J= 8.6 Hz), 7.04 (d, 1H, J= 5.6 Hz),
5.40 (t, 111, J= 6.1 Hz), 428  (d, 2H, J= 6.1 Hz);
MS(ES] ): mlz 289.15 (M+Hf. F~NHy  OH O \  i 10 B)
3{4-(4-Amiuo-2-fluorophenoay)pyridin-3-yl)pr0p-2-y1-l-
0l  [00458] The title compound was prepared in form
3-(4-(2-fluoro-4-
nitrophenoxy)pyridin-3-yl)prop-2-yn-l-ol in 95% yield
in the same manner as Step C  of Example 11. MS(ESI'):
m/z 259.21 (M+H)+ 15 



C) 1{3-Flnoro~-(3{3-hydroryprop-l-yny!)pyridin-4
ylory)phenyi)-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-l-ol in 36% yield
in the same manner as Step E  20 of Example 11. 'H NMR
(DM50-d6) S 11.06 (s, 111), 10.63 (s, 111), 8.79 (s,
1H), 8.49 (d, 1H, J= 6.1 Hz), 7.82 (d, 1H, J=12.2 Hz),
7.45-7.40 (m, 2H), 7.38-7.33 (m,  2H), 7.23-7.13 (m,
2H), 6.89 (d, 1H, J= 6.1 Hz), 4.37 (s, 211), 3.74 (s,
2H);  MS(ES1+): ink 438.23 (M+H)*. - 250  Example 137
F N I N  NHZ O\ I O O I/ F  i HZN N
N{4-(2-Amino-3{3-aminoprop-l-ynynpyridiajl
yloay}3-fluoropheuyl}1{4-
fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxamide,
dihydrochloride salt  5 F NOZ  NHBoc O \  i HZN N A)
ten-Buty13{2-amino 4-(2 fluoro
4-nitrophenoxy)pyridin-3-yl)prop-2- ynylcarbamate
[00460] The title compound was prepared from N-Boc
propargylamine (Compound  10 A of Example 42) and 4
(2-fluoro-4-nitrophenoxy)-3-iodopyridin-2-amine
(Compound C of Example 34) in the same manner as Step
A of Example 42 in 59%  yield. 1H NMR (DMSO-d6) 88.35
(dd, 1H, J=10.7, 2.5 Hz), 8.12 (d, 111, J= 9.2  



Hz), 7.88 (d, 111J= 5.6 Hz), 7.39 (t, 111, J= 8.6 Hz),
7.31 (t, 111, J= 5.1 Hz), 6.53  (s, 2H), 6.15 (d, lH,
J= 5.6 Hz), 3.92 (d, 211, J= 5.6 Hz), 1.36 (s, 9H);
MS(ESr): ith  15 403.34 (M+H)+. F NHZ  NHHoc O ~  i
H2N N  - 251  B)
tert-Buty13-(2-amino-4-(4-amino-2-fluorophenory)PSnldi
n-3-Yl)ProP-2- ynylcarbamate 1004611 The title
compound was prepared from tert-butyl
3-(2-amino-4-(2-fluoro-
4-nitropheaoxy)pyridin-3-yl)prop-2-ynylcarbamate in
quantitative yield in the same  5 manner as Step C of
Example 11. MS(ESI5: m/z 373.35 (M+H)+ F / N I \N \
NliHoc O\ I O O I/ F  H2N N C) tert-Butyl
3-(2-amino-4-(2-fuoro 4-(1-(4-fluorophenyl)4-oa0-1,2-
dihydropyridine-3-carboxamido)phenosy)pyridin-3-yl)pr0
p-2- 10 ynylcarbamate [00462] The title compound was
prepared from tert-butyl 3-(2-amino-4-(4-amino-
2-fluorophenory)pyridin-3-y1)prop-2-ynylcarbamate and
1 (4-fluorophenyl)-2-oxO-
l,2-dihydropyridine-3-carboxylic acid (Compound B of
Example 101) in the same  manner as Example 62 in 48%
yield. IH NMR (DMSO-d6) S 12.07 (s, 111), 8.57 (dd, 15
IH, J= 7.1, 2.0 Hz), 8.12 (dd,111, J= 6.6, 2.0 Hz),
8.00-7.93 (m, 1H), 7.75 (d, 1H, J  = 6.1 Hz), 7.61(d,
211, 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, IN, J= 7.1 Hz),
637 (br s, 111), 5.80 (d, 1H, J= 6.1 Hz), 4.00  (d,
2H, J= 5.1 Hz), 1.38 (s, 9H); MS(ESI+): m/z 58826
(M+H)+. 



20 D) N
(4{2-Amino-3-(3-aminoprop-l-ynyl)pyridin-4-yloxy}3-flu
orophenyl)-
1{4-fluorophenyl)-2-oao-1,2-dihydropyridine-3~arbozami
de,  dihydrochloride salt [00463] The title compound
was prepared from tent-butyl 3-(2-amino4-(2-fluoro-
4-(1-(4-fluorophenyl)-2-oxo-l,2 dihydropyridine 3
carboxamido)phenoxy)pyridin-3- 25
yl)prop-2-ynylcarbamate in 80% yield in the same
manner as Step E of Example 36. 'H NMR (DMSO-d6) 6
12.13 (s, 111), 8.57 (dd, 1H, J= 7.1, 2.0 Hz), 8.51
(s, 2 H),  8.14 (dd,1H, J= 6.6, 2.0 Hz), 8.11-8.02 (m,
111), 7.98-7.90 (m, 1H), 7.60 (dd, 211, J=  - 252
9.2, 5.1 Hz), 7.53 (d, 111, J= 9.2 Hz), 7.46-7.37 (m,
311), 6.76-6.71(m,111), 6.20 (d,  111, J= 6.6 Hz),
4.11-4.04 (m, 2H); MS(EST'): m/z 488.16 (M+H)+.
Example 138  F N~N r oc O O '/ F  5 H# N 1-(4{2
Amino-3-(3-aminoprop-l-ynyl)pyridin-4-ylory}3-fluoroph
enyl)-3-(2-(4- fluorophenyl)acetyl)urea,
dihydrochloride salt H N  NHBoc 11  O\ I O O I/ F  HZN
N 10 A) tert-Butyl3-(2-amino-4-(2-fluoro-4-(3-(2-(4-
fluorophenyl)acetyl)ureido)phenoxy)pyridln-3-yl)prop-2
-ynylcarbamate  [004641 The title compound was
prepared from tent-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.
1H NMR (DMSO-d6) S 11.02 (s, 111), 10.55 (s, 1H), 7.80
15 7.73-7.69 (m, 211), 7.38-7.29 (m, 311), 7.33 (d,
111, J= 5.1 Hz), 7.30-7.21 (m, 1H),  7.21-7.13 (m,
211), 6.37 (br s, lH), 5.76 (d, 111, J= 6.1 Hz), 4.00
(s, 211), 3.73 (s, 211),  1.38 (s, 9H); MS(EST'): "dz
552.24 (M+H)+. 



B) 1
(4{2-Amino-3-(3-aminoprop-i-ynyl)pyridin-4-yloxy)-3-fl
uorophenyl}3- 20 (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-fluorophenyl)acetyl)ureido)phenoxy)pyridin-
3-yl)prop-2-ynylcarbamate in  65% yield in the same
manner as Step E of Example 11. 1H NMR (DMSO-d6) S
11.05 (s, 111), 10.61 (s, 111), 8.48 (br s, 3H), 7.90
(d, 111, J= 6.6 Hz), 7.84-7.76 (m, - 253  2H),
7.45-7.39 (m,1H), 7.39-7.32 (m, 30), 7.20-7.13 (m,
210,6.11 (d, 1H, J= 6.1  Hz), 4.09-4.03 (m, 210, 3.74
(s, 210; MS(ES11: m/z 452.12 (M+H)+. Example 139  H
OH F~ O\ I O O (/ F  5 H2N N
1-(4{2-Amino-3-(3-hydrozyprop-1
ynynpyridin-4-ylory}3-flaorophenyl)-3-(2-
(4-flaorophenyl)acetyl)urea, hydrochloride salt F I
NO2  OH O ~  i HZN N 10 A)
3-(2-Amino-4-(2-ftuoro-4-nitrophenoxy)Pyridin-3'yl)Pro
P-2-yn-l-ol  [004661 The title compound was prepared
from propargyl alcohol (Aldrich) and 4- (2-tluoro 4
nitrophenoxy)-3-iodopyridin-2-amine (Compound C of
Example 34) in  46% in the same manner as Step A of
Example 36. 1H NMR (DMSO-d6) 68.40-8.34  (m, 111),
8.13 (d, 1H, J= 8.6 Hz), 7.88 (d, 1H, J= 5.6 Hz), 7.42
(t, 1H, J= 8.6 Hz), 15 6.49 (s, 2H), 6.14 (d, 11!, J=
6.1 Hz), 526-5.20 (m, 1H), 4.26 (d, 2H, J= 6.1 Hz);
MS(ESI'): m/z 304.23 (M+H j+ F NH2  



OH O \  HzN N N  - 254  B)
3{2_Amino-4-(4-amino-2-flaorophenozy)PYridin-3-Yl)Prop
-2-Y'1-1-01  [00467] The title compound was prepared
form 3{2-amino-4-(2-fluoro-4-
nitrophenoxy)pyridin-3-yl)prop-2-ynA 01 in 65% yield.
MS(ESt): m/z 274.21  (M+H)*. 5 C) 1-(4{2 Amino-3{3
hydroryprop-l-ynynpyridin-4-ylosy}3 fluorophenylr
3-(2{4-fluorophenyl)acetyl)urea, hydrochloride salt
[004681 The title compound was prepared from
3{2-amino-4-(4-amino-2-
fluorophenory)pyridin-3-yl)prop-2-yn-l-ol in 48%
yield. 1H NMR (DM8 0-4) S  10 11.05 (a, IN), 10.60 (a,
111), 7.86 (d, 1H, J= 7.1 Hz), 7.83-7.77 (m, 111),
7.44-7.37 (m, 2H), 7.37-7.32 (m, 3 H), 720-7.13 (m,
2H), 6.14 (d, J= 6.6 Hz, 1H), 4.37 (s, 211),  3.74 (s,
211); MS(ESIt): m/z 453.28 (M+H)t Example 140 F N I N
\N/ O\ I O O (/ F  15 HZN N
N-(4{2-Amino-3-(3-(dimefhylamino)prop-i-ynyl)pyridin-4
-yloxy)-3-
flnorophenyl)-1{4-fluorophenyl}2-oao-1,2-dihydropyridi
ne-3-carboxamide,  dihydrochloride salt F~ NO2  \N/ O
\  i 



20 H2N N A) 3{3
(Dimethylamino)prop-l-ynyl}4-(2-fluoro-4-nitrophenory)
pyridin-2- amine [004691 The title compound was
prepared from 1-dimethylamin-2-propyne  (Aldrich) and
4 (2-fluoro~3 nitrophenoxy}3-iodopyridia-2-amine
(Compound C of  - 255  Example 34) in 64% yield in the
same manner as Step A of Example 42. IH NMR  (DMSO-4)
88.36 (dd, 111, J=10.7, 2.5 Hz), 8.11 (d, 111, /=8.6
Hz), 7.93 (d, 1H, J  = 5.6 Hz), 7.30 (t, 1H, J= 8.6
Hz), 6.43 (br s, 2H), 6.28 (d, 111, J= 6.1 Hz),
3.41(s,  211), 2.05 (s, 61!); MS(ESli): m/z 331.28
(M+H)+. 5 F NHg  \N~ ~ 1 O l~ HsN N B)
4{4-Amino-2-flnoropheno3y)-3-(3-(diwethylamino)prop-l-
ynyt)pyridin- 2-amine (004701 The title compound was
prepared from 3 (3{dimethylamino)prop-l-ynyl)- 10
4-(2-fluoro-4 nitrophenoxy)pyridin-2-amine in 77%
yield in the same manner as Step  C of Example 11.
MS(ESb: m/z 301.30 (M+H)} C)
N{4{2-Amino-3-(3{dimethylamino)prop-l-ynyl)pyridin-4-y
lory)-3-
fluorophenyl)-1-(4-tluorophenyl)-2-oao-1,2-dihydropyri
dine-3- 15 carbosamide, dihydrochloride salt (004711
The title compound was prepared from
4{4-amino-2-fluorophenoxy)-3-(3-
(dimethylamino)prop-l-ynyl)pyridin-2-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. 1HNMR (DM50-dc) 812.14 (a, 111), 11.39 (s,1
H), 20 8.60-8.53 (m, 111), 833 (s, 111), 8.14 (dd,1H,
J= 6.6, 2.2 Hz), 8.05 (dd,1H, J=12.7,  



2.2 Hz), 7.98 (d, 11!, J= 7.0 Hz), 7.61(d,111, J= 5.3
Hz), 7.58 (d, 11!, J= 4.8 Hz),  7.56-7.50 (m, 111),
7.37-7.47 (m, 3H), 6.76-6.69 (m, 111), 6.30 (d,111, J=
7.0 Hz),  4.39 (s, 21!), 2.84 (s, 611); MS(ESf: m/z
480.28 (M+H)+. -256 Example 141 ~N/ \ I O O I/ F  O i
HaN N
1-(4-(2-Amino-3-(3-(dimethylam10o)prop-1-ynyl)py1-4-yl
01y)-3- IInorophenyn-3-(2{4-fluorophenyt)acetynurea,
dihydrochloride salt 5 [00472) The title compound was
prepared from 4 (4 amino-2-fluorophenoxy)-3-(3-
(dimethylamino)prop-l-yfYl)pYridu- 2-a1ine in a
similar manner as Step E of  Example 11 in 70% yield.
1H NMR (DMSO-d6) S 11.46 (br s,1H),11.07 (s, 111),
10.64 (s, 111), 8.37 br (s, 1H), 7.98 (t, 1H, J= 7.5
Hz), 7.81 (4, 111, J=13.6 Hz), 7.43- 7.32 (m, 411),
7.20-7.09 (m, 211), 627 (d, 111, J= 7.0 Hz), 4.38 (s,
211), 3.75 (s, 211), 10 2.84 (s, 611); MS(ESI'): m/z
516.31(M+H)+  Example 142  N N O\ I O O I/ F  HZN N
1{4-(2-Aminopyridin-4-yloxy)phenyl}3-(2-(4-fluoropheny
t)acetyl)urea,  15 hydrochloride salt eyNHZ  0 \ HZNOC
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)+. - 257  N~N  O c I O O (/ F  HZNOC N B) 1
(4-(2-Carbamoylpyridin-4 yloly)phenyl)-3-(2-(4-
fluorophenyl)acetyl)urea  5 [004741 The title compound
was prepared in a similar manner described in Step C'
of Example 24. Yield: 95%. MS (ESt) m/z 409 (M+H)+ C)
1-(4-(2_Aminopyridin-4-ylory)phenyl)-3
(2-(4-flnorophenyl)acetynurea,  hydrochloride salt 10
[00475] The title compound was prepared in a similar
manner described in Step D'  of Example 24. Yield:
58%. IH NMR (DMSO-d6) S 12.86 (s, 1H), 10.97 (s, 111),
10.51 (s, 1H), 7.91 (d, 1H, J= 6.0 Hz), 7.67 (d, 3H,
J= 9.0 Hz), 7.34 (dd, 211, J= 9.0,  5.0 Hz), 7.21(d,
2H, J= 9.0 Hz), 7.16 (t, 211, J= 9.0 Hz), 6.63 (dd,
1H, J= 9.5, 2.0  Hz), 6.05 (d, 111, J= 2.0 Hz), 3.73
(s, 2H); MS (ESt) m/z 381 (M+H)+. 15 Example 143
:xxYrc  OH  N H2N
1-(4-(2-Aminopyridin-4-yloryr3-fluorophenyl)-3-(2-(3-
hydroxyphenyl)acetyl)urea  20 HO ~  O I /  OBn - 258  



A) 2-(34Benzyloxy)phenyl)acetic acid [00476] To a
solution of 3-hydroxyphenylacetic acid (Acros, 3.04 g,
20 mmol) in  20 mL of DMF were added K2C03 (6.90 g, 50
mmol) and benzyl bromide (4.75 nL,  40 mmol) at room
temperature. The reaction mixture was stirred for 24
h. The 5 suspension was filtered and washed with
diethyl ether. The filtrate was then washed  with
brine and dried over MgSO4. Filtration, followed by
concentration, provided the  crude benzyl
2-(3-(ben2yloxy)phenYoacetate which was used in the
next step. MS  (ESl+) nr/z 355 (M+Na)+. [00477J The
crude benzyl 2 (3 (benzyloxy)phenyl)acetate was
dissolved in a 10 mixture of McOH (20 nL) and THE (50
mL). To this solution was added 40 mL of  IN NaOH (40
mmol). The reaction mixture was stirred at room
temperature for 2 h.  The organic solvent was removed
in vacuo. The remaining aqueous solution was
extracted with diethyl ether (2 x 50 nL). The aqueous
solution was then acidified  with iN HC1(50 nL) and
the title compound precipitated. The solid was
collected by 15 filtration (4.35 g, 90% two steps).
MS(ESI`) th 265 (M+Na)t  O O OBn  B)
2-(3-(Benzyloxy)phenyl)acetyl isocyanate [00478] To a
solution of 2-(3-(benzyloxy)phenyl)acetic acid (484
mg, 2.0 mmol) in  20 DCM (10 nL) at room temperature
was added 1 drop of DMF and thionyl chloride  (0.30
mL, 4 mmol). The reaction mixturewas stirred at room
temperature for 1 hand  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 25 a solution of
2-(3-(benzyloxy)phenyl)acetyl isocyanate in toluene
(0.40 M).  -259 H H  F NyN O O O I /  



OBn  1 5 H2NOC N C)
1-(2{3-(Benzylosy)phenyi)acetyl}3{4-(2-carbamoylpyridi
n-4-glory)-3- fluorophenyl)urea [00479] The title
compound was prepared in a similar manner described in
Step C'  5 of Example 24, using the solution of Step B
of this Example. Yield: 63%. MS(ES14)  ink 515 (M+H)+.
xrYrc  OBn  H2N N D)
1-(4-(2-Aminopyridin-4-glory)-3-flnorophenyl}3-(2-(3
10 (benzyloxy)phenyl)acetyl)urea [004801 The title
compound was prepared in a similar manner described in
Step D'  of Example 24. Yield: 61%. MS(ESI') niz 487
(M+H)+. E)
1(4(2-Aminopyridin4-yloxy)-3-fluor0phenyl)-3-(243- 15
hydroryphenyl)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 McOH was added
10% Pd/C (200 mg). The suspension was stirred  under
H2 atmosphere for 1 h. Filtration, followed by
concentration, provided the title 20 compound (77 mg,
63%). 1H NMR (DMSO-d6) S 10.95 (s, 1H), 10.54 (s, 1H),
9.35  (s, 1H), 7.74 (d, 1H, J= 6.0 Hz), 7.68 (dd,1H,
J=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, J= 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,  211),
5.73 (d, 111, J= 2.0 Hz), 3.27 (s, 2H); MS(ESb m/z 397
(M+H)+ - 260  Example 144 H I 



F NuN ~  O c I O O l/ F  H2N N
3-(4(2-Aminopyridin-4-ylory}3-flnorophenyl)-1{2-(4fluo
rophenynacetyn-l- 5 methylurea, hydrochloride salt HN
~  O I ~ F  A) 2-(4Flnoropheuyl)-N-methylacetamide
[00482) To a solution of methylamine in THE (2.0 M, 5
mL, 10 mmol) was added  10 4-fluorophenylacetyl
chloride (518 mg, 3.0 mmol) at -78 C. The reaction
mixture  was stirred from -78 C to room temperature
for 1 h. The solution was diluted with  H2O and
extracted with EtOAc. The organic layer was washed
with brine and dried  over MgSO4. Filtration, followed
by concentration, provided the title compound (490
mg, 98%). MS(ESI') ink 168 (M+H)'. 15 HI  F INYN O\ O
O ,~ F  15 H2NOC N B) 3-(4{2-Carbamoylpyndin 4
yloxy)-3-flnorophenyl)-1-(2-(4-
fluorophenyl)acetyl)-1-methylurea  [00483) To a
solution of 2-(4fluorophenyl)-N-methylacetamide (89
mg, 0.53 20 mmol) in 2 mL of THE at-78 C was added
McLi in Et20 (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- -261
amino-2-fluorophenoxy)picolinamide (Compound B' of
Example 24,100 mg, 0.40  mmol) was added, followed by
the addition of DMF (2 mL) and DIEA (0.4 mL). The  



reaction mixture was stirred at room temperature for 1
h and quenched with HZO. The  solution was then
extracted with EtOAc and the organic layer was washed
with brine, 5 dried over MgSO4. After filtration and
concentration, the residue was purified by  silica gel
chromatography to give the title compound (77 mg,
33%). MS(ESI4) m/z  441(M+H)+. C)
3-(4(2-Aminopyridin-4-ylory)-3-fluorophenyl)-1{2{4  10
fluorophenyl)acetyl)-1-methylarea, hydrochloride salt
[00484) The title compound was prepared in a similar
manner described in Step D'  of Example 24. Yield:
24%. 1HNMR (DMSO-d6) S 13.20 (s, 1H), 11.17 (s, 111),
7.90 (d, 111, J= 7.0 Hz), 7.78-7.74 (m, 311),
7.39-7.34 (m, 2H), 7.23-7.21 (m, 211),  7.10-7.05 (m,
211), 6.63 (dd,1H, J= 7.0, 2.0 Hz), 6.08 (d, 1H, J=
2.0 Hz), 4.00 (s,  15 211), 3.24 (s, 311); MS(ESI')
m/z 413 (M+H)t Example 145 0  H H F I \ N~N NHZ  O / F
o o / N NHZ
(R}1Vi{2-Amino-2-+ozo-l-phenylethyl)-1Y3{4-(2-aminopyr
idin-4-ylory}2,5- 20 difluorophenyl)malonamide,
trifluoroacetic acid salt H  O I/ F O O  N NHZ - 262
A) Ethyl
3-(4-(2-aminopyridin-4-yloxy)-2,5-ditluorophenylamino)
-3- oxopropanoate [00485]
Ethyl3-(4-(2-carbamoylpyridm-4-yloxy)-2,5-difluorophen
ylamino)-3- oxopropanoate (Compound A of Example 116,
0.73 g, 1.9 mmol) was converted to 5 the title
compound (0.24 g, 35%) in a manner similar to the
preparation of Compound  



E of Example 112. Ms(ESI`) m/z 352 (M+H)t H  F ~ N~OH
O / F O O N NH= B)
3-{4-(2-Aminopyridin-4-yloxy)-2,5-difluorophenylamino)
-3-oxopropanoic  10 acid [00486] Ethyl
3-(4-(2-aminopyridin-4-yloxy)-2,5-difluorophenylamino)
-3- oxopropanoate (0.24 g, 0.68 mmol) was converted to
the title compound (0.039 mg,  18%) in a manner
similar to the preparation of Compound B of Example
116.  HRMS(ESI4), Calcd.: 324.0796 (M+H7, found:
324.0795 (M+H)+. 15 O  F \ N N NHZ  O I/ F O 0/ N NH2
C)
(R)-M-(2-Amino-2-oxo-1-phenylethyl)-1V3-(4-(2-aminopyr
idin-4-yloxy)- 2,5-difluorophenyl)malonamide
trifluoroacetic acid salt [00487]
3-(4-(2-Aminopyridin-4-yloxy)-2,5-difluorophenylamino)
-3-oxopropanoic  20 acid (0.039g. 0.12 mmoI) 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%). iH NMR
(DMSO-d6) 8  10.33 (s, 1H), 8.77 (d, 1H, J= 7.8 Hz),
8.10-8.19 (m, 111), 7.90 (d, 1H, J= 7.2 Hz), -263
7.60-7.75 (m, 411), 7.17-7.39 (m, 611), 6.66-6.69 (m,
1H), 6.11(s,1H), 5.35 (d, 1H, J  = 7.8 Hz);
HRMS(ES14), Calcd.: 456.1483 (M+H)+, found: 456.1487
(M+H)t Example 146  \  O ~ \ N I N  



5 N NH2 N (4
(2-Aminopyridin-4-yloxy)phenyl)-2-oxo-1-phenyl-1,2-dih
ydropyridine-3- carboxamide, hydrochloride salt \  O
I\ N ' N I\  N CONH2 10 A)
4-(4-(2-Oxo-1-phenyl-1,2-dihydropyridine-3-carboxamido
)phenoxy)  picolinamide [00488]
4-(4-Aminophenoxy)picolinamide (Compound A of Example
142, 0.030 g,  0.13 mmol) was coupled with Compound C
of Example 57 (0.028 g, 0.13 mmol), in a  manner
similar to the preparation of Compound A of Example
115, to afford the title 15 compound (0.057 g,100%)
which was used without further purification. MS(ESP)
m/z 427 (M+H)t \  \ N I N \ O / :001 - 264  B)
N-(4-(2-Aminopyridin4-yloxy)phenyl}2-ozo-1-phenyl-l,2-
dihydropyridine3-carboxamide, hydrochloride salt
[00489]
4-(4-(2-Oxo-1-phenyl-1,2-dihydropyridine-3-carboxamido
)phenoxy)  picolinamide (0.055, 0.13 mmol) was
converted to the title compound (0.0093 g,  5 16%) in
a manner similar to the preparation of Compound E of
Example 112. 'H NMR (CD3OD) S 12.10 (s, 1H),
8.59-8.61(m, 110, 7.88-7.90 (m, 1H, 7.69-7.76 (m,
311), 7.39-7.53 (m, SH), 7.10-7.13 (m, 2H), 6.66
(t,1H, J= 6.9 Hz), 6.53-6.55 (m,  111), 6.07-6.08 (m,
1H), 4.75 (br s, 211); HRMS(ESI5, Calcd.: 399.1457
(M+H)+,  found: 399.1453 (M+H)+. 10 Example 147 F %
pHj N  



/ p O /  O N NHZHCI
N-(4-(2-Aminopyridin-4-yloxy)-3-fluorophenyl)-1-benzyl
-2-oxo4,2- dihydropyridine-3-carboxamide,
hydrochloride salt 15 MC N  O  A) Methyl
l-benzyl-2-oxo-1,2..dihydropyrfdine-3..carboxylate
[00490] A heterogeneous mixture of methyl
2-oxo-2H-pyran-3-carboxy1ate  (Aldrich, 2.0 g, 13
mmol, 1.0 eq) and 4-fluorobenzylamine (1.5 mL, 13
mmol, 1.0 eq)  20 in DMF (10 ml) were stirred at room
temperature for 3 h. The reaction mixture was treated
with EDGE (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 iN aqueous HCI and the
solution was extracted with ethyl  acetate (4 x 50
mL). The combined organic extracts were washed with
10% aqueous - 265  LiCI (3 x 70 mL), dried (Na2SO4),
filtered and the filtrate concentrated in vacuo to
afford the product (2.5 g, 73%) as a solid, that was
used without further purification.  'H NMR (DM80-d6)
88.17-8.20 (m, 113), 8.03-8.05 (m, 1H), 7.38-7.46 (m,
211),  7.16-7.22 (m, 211), 637 (dd, 111, J= 6.94 Hz),
5.13 (s, 211), 3.73 (s, 311); 5 HRMS(E814), Calcd.:
262.0879, found: 262.0885.  I\  HO2C N O / I B)
1-benzyl-2-oxo-1,2-dihydropyridine-3-carboxylic acid
[00491[ A solution of methyl
l-benzyl-2-oxo-1,2-dihydropyridine-3-carboxylate  10
(2.4 g, 9.2 mmol, 1.0 eq) in McOH (25 mL) was treated
with SN aqueous sodium  



hydroxide (4.6 mL, 24 mmol, 2.6 eq) at room
temperature and the reaction mixture  was stirred for
151 The reaction mixture was then concentrated in
vacuo, diluted  with water and the solution was
extracted with ethyl acetate, discarding the organic
fraction. The aqueous fraction was cooled to 0C and
was acidified with 15 concentrated HCl. The resulting
solid was filtered, washed with water and the solid
dried in vacuo to afford the product (1.6 g, 70%),
which was used without further  purification.. 'H NMR
(DMSO-d6) S 8.39-8.44 (m, 211), 7.42-7.46 (m, 211),
7.18-7.24 (m, 211), 6.78 (dd,1H, J= 6.98  Hz), 5.31
(s, 211); HRMS(ESf, Calcd.: 248.0723, found: 248.0718.
20 F N I N o o /  :o o I  15 (5  N CONH2  - 266  C)
4{4{1-Benzyl-2-oxo-1,2-dlhydropyridine-3-carboxamido)-
2- fluorophenoxy)picolinamide [00492] A homogeneous
solution of 1-benzyl-2-oxo-1,2-dihydropyridine-3-
carboxylic acid (0.10 g, 0.41 mmol, 1.0 eq),
4{4-amino-2 5 fluorophenoxy)picolinamide (0.10 g, 0.41
mmol, 1.0 eq) and TBTU (0.17 g, 0.45  mmol,1.1 eq) in
DMF (2 mL) was treated with DIPEA (0.18 mL, 1.0 mmol,
2.5 eq) at  room temperature and the reaction mixture
was stirred for 12 Ii. The reaction mixture  was
quenched with 10% aqueous L1C1(15 mL) and the
resulting solution was extracted with ethyl acetate (4
x 40 mL). The combined organic extracts were washed
10 with 10% aqueous LiCI (4 x 50 mL), dried (Na2SO4),
filtered and the filtrate  concentrated in vacuo. The
residue was purified by flash column chromatography  



(SiO2, eluting with ethyl acetate) to afford the
product (0.13 g, 67%) as a solid. 'H  NMR (DMSO-d6)
812.26 (s, 1H), 8.49-8.56 (m, 2H), 8.33-8.36 (iii,
1H), 8.15 (br m,  1H), 8.03-8.07 (m, 1H), 7.74-7.75
(m, 1H), 7.51-7.54 (m, 1H), 7.41-7.46 (m, 4H), 15
7.20-7.24 (m, 3H), 6.71 (dd, 111, J= 6.89 Hz), 5.32
(s, 211) HRMS(ESI'), Calcd.:  477.1374, found:
477.1378. D)
N-(4{2-aminopyridin-4-yloxy)-3-tluorophenyl)-1-benzyl-
2-oxo-1,2- dihydropyridine-3-carboxamide,
hydrochloride salt 20 [00493] Bis (trifluoroacetoxy)
iodobenzene (0.12 g, 0.28 mmol, 1.1 eq) was added  to
a solution of 4
(4{1-benzyl-2-oxo-1,2-dihydmpyridine-3-carboxamido)-2-
fluorophenoxy)picolinamide (0.12 g, 0.26 mmol, 1.0
eq), and water (0.01 mL, 0.51  mmol, 20 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 25 room
temperature for 12 h. The reaction mixture was
quenched with 1N aqueous HCI  (1 mL) and the resulting
solution was extracted with diethyl ether (3 x 5 nL),
discarding the organic layer. The aqueous fraction was
neutralized with 1N aqueous  NaOH and the resulting
solution was extracted with 9/1 CHCIiMeOH (4 x 10 mL).
The combined organic extracts were dried (Na2SO4),
filtered and the filtrate was 30 concentrated in
vacuo. The residue was purified by flash
chromatography (SiO2,  eluting 0-3% McOH in CHC13) and
the appropriate fractions were concentrated in  vacuo.
The free base was dissolved in THF, cooled to 0C and
the homogeneous  - 267  solution treated with
anhydrous 4N HCl in dioxane. The reaction mixture was
warmed to room temperature, concentrated in vacuo and
the residue triturated with  diethyl ether, discarding
the filtrate. The solid was dried in vacuo to afford
the title  compound (0.082g. 66%) as a HCl salt. 1H
NMR (DMSO-d6) S 13.66 (br s, 111), 5
8.49-8.51(m,111'), 8.39-8.49 (in, 110, 8.37-8.39 (m,
111), 8.00-8.09 (m, 311), 7.54- 7.56 (in, 1H),
7.43-7.48 (m, 3H), 7.19-7.24 (in, 210, 6.69-6.72 (m,
211), 6.21-6.22 (m,  111), 5.32 (s, 211); HRMS(E814),
Calcd.: 449.1425, found: 449.1406. Example 148  



O \ I O O  1 10 HZN N N-(4-Flnorobenzyl)
N{4-(2-aminopyridin-4-yloxy)-3-fluorophenyl)cyclopropa
ne- 1,1-dicarboxamide  HO 1H \ IOl IO 15 A)
1-((4-1luorobenzyl)carbamoyl)cyclopropanecarboxylic
acid [00494] To a solution of
1,1-cyclopropanecarboxylic acid (Aldrich, 390 mg, 3.0
mmol) in THE (5 ml) at 0 C was added triethylanune
(0.42 mL, 3.0 mmol). After  stirring for 30 min at 0
C, thionyl chloride (0.219 mL, 3.0 mmol) was added to
the  reaction mixture. The mixture was stirred at 0 C
for an additional 30 min and a 20 solution of
4-fluorobenzylamine (Aldrich, 375 mg, 3.0 mmol) in THE
(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(ES17 m/z 238.24 (M+ Hr. 25 - 268  O \ I O O  HZN 1
N O  B)
N-(4-Fluorobenzyl)N-(4-(2-carbamoylpyrldin-4-yloxy)-3-
fluorophenyl)cyclopropane-1,1-dicarboxamide [00495] To
a solution of 4-(4-amino-2-fluorophenoxy)picolinamide
(Compound B'  5 of Example 24, 49 mg, 0.2 mmol) in DMF
(2 niL) at room temperature was added 1-
((4-fluorobenzyl)carbamoyl)cyclopropanecarboxylic acid
(47 mg, 0.2 mmol), HATU  (Perseptive Biosystem, 114
mg, 0.3 mmol), and DIEA (0.2 mL,1.1 mmol). The
reaction mixture was stirred at rtfor 2 h, and then
quenched by adding 4 mL of  



methanol. The reaction mixture was purified by prep.
HPLC. The desired fractions 10 were combined,
neutralized with aq. K2HPO4, and concentrated in
vacuo. The solid  which formed was collected by
filtration (29 mg, 31%). 'H NMR (DMSO-d6) 810.78  (hr
s, 111), 8.53 (d, 111, J= 5.5 Hz), 8.47 (t, 1H, J= 5.5
Hz), 8.11(s, 1H), 7.88 (dd,  1H, J=13.2, 2.3 Hz), 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, 311), 7.22 (dd, 111, J= 5.5, 2.8
Hz), 7.13 (t, 211, J= 8.8 Hz), 4.30 (d, 15 211, J= 5.5
Hz), 137 (d, 41!, J=10.6 Hz); MS(ESP) m/z 467.12 (M+
H)*  C)
N-(4-Fluorobenzyl)-N-(4-(2-aminopyridin-4-yloxy)-3-
fluorophenyl)cyclopropane-1,1-diearbozamide [00496] To
a solution
ofN-(4-fluorobenzyl)-N-{4-(2-carbamoylpyridin-4-yloxy)
-3- 20 fluorophenyl)cyclopropane-l,1-dicarboxamide (25
mg, 0.05 mmol) in DMF (1 nL) at  room temperature was
added pyridine (02 mL), water (0.1 mL), and
[bis(trifluoroacetoxyi)-iodo]benzene (Aldrich, 34 mg,
0.08 mmol). The reaction  mixture was stirred at rt
for 2 h, and then quenched by adding 2 mL of methanol.
The  reaction mixture was purified by prep. HPLC. The
desired fractions were combined, 25 neutralized with
aq. K2HPO4i concentrated and extracted with ethyl
acetate. The  organic extracts were dried over MgSO4
and concentrated in vacuo. The residue was  - 269
dissolved in a small amount of CH3CN/H2O and
lyophillized to dryness to give the  title comopound
(21 mg, 90%) as a white solid. 1HNMR (DMSO-d6) 610.87
(br s,  11!), 8.44 (t, 1H, J= 6.0 Hz), 7.91(d, 111, J=
6.6 Hz), 7.88 (d,1H, J=13.2 Hz), 7.37- 729 (m, 611),
7.13 (t, 21!, J= 8.8 Hz), 4.29 (d, 211, J= 6.1 Hz),
138 (d, 41!, J=2.2 5 Hz); MS(ESr) m/z 439.14 (M+ H)+.
- 270  t CLAIM: 1. A compound having Formula I or H:
R3 2 3  l^ )n N R4  tR /n ' N Z Y. 1 i 



W i W  A t A II or an enantiomer, diasteseomer,
hydrate, solvate or pharmaceutically acceptable salt
thereof wherein: Rl is H, alkyl, substituted alkyl,
cycloalkyl, substituted cycloalkyl, arylaikyl,
substituted arylalkyl, aryl, substituted aryl,
alkenyl, substituted alkenyl, alkynyl,  substituted
alkynyl, heteroaiyl, substituted heteroaryl,
heterocyclo, substituted  heterocyclo,
heteroarylalkyl, substituted heteroarylalkyl,
heterocycloalkyl, or  substituted heterocycloalkyl;
each R2 is independently H, halogen, cyan, NO2, ORS,
NR6R7, alkyl,  substituted alkyl, cycloalkyl,
substituted cycloalkyl, aryl, substituted aryl,
heteaoaryl,  substituted heteroaryl, heterocyclo,
substituted heterocyclo, aryalkyl, substituted
arylalkyl, heterocycloalkyl, or substituted
heterocycloalkyl; B is O, NR?, NR$CH2, S, SO, SOB, or
CR9R10; V is NR" or-(CR37R)- provided that when VR" is
N, Rl is an alkyl or  cycloalkyl; W is C;  X is C;
Wand X are each independently C or N;  Y is selected
from O, S, and NRl2; Z is -CRi3Ri4-, or
{CRI3RthiNR15-;  lisOto2;
nisOto4ifWandXarebothC,Oto3ifoneofXorWisN,andOto2ifX
and W are both N; pis 1 to 4; R3, R5, R6, R7, Rs, K"
and R15 are independentlyselected from H, alkyl,
substituted alkyl, alkenyl, substituted alkenyl,
alkynyl, substituted alkynyl, cycloalkyl,  -271
substituted cycloalkyl, aryl, substituted aryl,
hetemaryl, substituted heteroaryl,  



heterocyclio, substituted heterocyclo; R is selected
from aryl, substituted aryl, heteroaryl, substituted
heteroaryl,  heterocycloalkyl, and substituted
heterocycloalkyl, provided that 5 (a) if R4 is phony!
(1) R4 is not substituted with both hydroay and amido;
and (I) R4 is not substituted with-NRSOZR wherein R is
alkyl or aryl;  (b) if R4 is pyridyl ,R4 is not
substituted with both hydroxy and methoxy;  and 10 (c)
if R4 is pyrimidinyl, it is not substituted with =O;
R9 and R10 are independently selected from H, halogen,
alkyl, substituted  alkyl, cycloalkyl, substituted
cyoloalkyl, aryl, substituted aryl, heteroaryl,
substituted  heteroaryl, heteaocycloallryl, or
substituted hetetocycloalkyl; R~ is selected from H,
alkyl, substituted alkyl, alkenyl, substituted
alkenyl,  15 alkenyl, substituted alkynyl, CN, NO2 or
SO2NH2; R13 and R14 are independently selected from H,
halogen, alkyl, substituted  alkyl, alkenyl,
substituted alkenyl, alkenyl, substituted alkenyl,
cycloalkyl, substituted  cycloalkyl, aryl, substituted
aryl, heteroaryl, substituted heteroalyl,
hterocycloalkyl,  substituted heterocycloalkyl or
taken together to fonn a carbocyclic or heterocyclic
20 ring o3 to 8 atoms;  A is:  inn R1 1  I \ R11 N Rte
.. ...  wherein DisSorO;  25 misOto6; K", Rl7, R16,
R19 are independently selected from H, halogen,
NR30R31, OR32, CO2R", CONR34R3$, SO3R', alkyl,  



substituted alkyl, cycloalkyl, substituted cycloalkyl,
alkenyl, substituted alkenyl,  - 272  alkynyl,
substituted alkynyl, -(.N, aryl, substituted aryl,
heteroaryl, substituted  heteroaryl, heterocycloalkyl,
or substituted heterocycloalkyl; Rao, Rai, R, K33,
R3a, R35, and R3' 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  hetemcycloalkyl; and
R37and K38 are each independently H, halogen, or
alkyl. 2. The compound according to claim 1 wherein Rr
is a substituted or  unsubstituted phenyl, a
substituted or unsubstituted Cl to C4 alkyl, or a
substituted or  unsubstituted C3 to CB cycloalkyl. 3.
The compound according to claim 2 wherein Rt is
fluorophenyl,  substituted methyl, cyclohexyl or
cyclopentyl. 4. The compound according to claim I
wherein R2 is C, to C4 alkyl,  halogen, or haioalkyl.
5. The compound according to claim I wherein R4 is
optionally  substituted phenyl, pyridinone, pyridyl,
pyridyl-N-oxide, pyrazolyl, or pyrrolidyl.  6. The
compound according to claim 5 wherein R4is substituted
with oxygen, phenyl, Ci to C4 alkyl, or halogen. 7.
The compound according to claim I wherein B is O,
NHCH2, CH2 or  CH(OH); Y is O or S and Z is -CRu&4 or
NR15 wherein R13, R14, and RCS are each H.  - 273  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, 5 alkenyl, alkynyl, halogen, cycloalkyl,
heterocycloalkyl, NR39C0R40 -NR39C(O)2R40  NR41R42, or
-C(O)NR43R44, wherein R39' R40, R41, R42, R43, and R44
are  



independently H, lower alkyl, substituted lower alkyl,
hydroxyalkyl, aminoalk yl,  cycloalkyl, substituted
cycloalkyl, heterocycloalkyl, substituted
heterocycloalkyl,  cycloalkenyl, substituted
cycloalkenyl, aryl, substituted aryl, heteroaryl,
substituted 10 heteroaryl, or NR43R44 form
aheterocycloalkyl. 10. The compound according to claim
7 wherein A is a pyridine substituted  with NR41R42,
-NR39COR40, -C(O)NR43R44 halogen, Cl to C4 alkyl,
C=C-R45, -CC R46, aryl, or heteroaryl wherein R45 and
R46 are alkyl, hydroxyalkyl,  15 aminoalkyl,
cycloalkyl, heterocycloalkyl, -C(O)R47, NR39C0R40,
aryl, or heteroaryl.  11. The compound according to
claim 10 wherein said C1 to C4 alkyl is substituted
with hydroxy, hydroxyalkylamino, alkylamino,
aminoalkylamino, or  heteroarylalkyl. 20 12. The
compound according to claim 8 wherein R41 and R42 are
each  independently, H, methyl, ethyl, propyl, butyl,
phenyl, or benzyl and R39 is H and R40  is methyl,
cycloaikyl, or heterocycloallryl. 25 13. The compound
according to claim 8 whereitt R43 and R44 are H and
Ras  and R46are each cyclohexene, azetidine,
piperazine, piperidine, pyrrolidine, or  pyridine,
optionally substituted with C1 to C4 alkyl, -CH2NH2,
-NH2, or pyrrolidine. 14. The compound according to
claim 8 wherein the pyridine is substituted  30 with a
phenyl group, optionally substituted with CONH2,
methyl, aminoethyl,  hydroxyethyl, -CONHCH2CH2NHCH3,
or CH2CONH2; pyridine, or piperazine. - 274  15. The
compound according to claim 8 wherein A is pyrimidine
substituted with -NR41R4or -NR39C02R40. 16. The
compound according to claim 15 wherein Rot and R42 are
H or  5 methyl and R39 and R40 are independently H or
alkyL 17. The compound according to claim 1 having the
formula III:  tR2)n Rs \ I N I' ZyR1  



Y  _ O O  A lu  wherein 10 Rt is optionally
substituted phenyl or alkyl; Z is NH or NCH3 ; R2 is
F, Cl,  CH3 or CF3; R3 is H; andY is O or s. 18. The
compound according to claim 17 wherein R3is C3 to C7
cycloaikyl,  substituted or wmubstituded phenyl, or
-{CH2J, R50 wherein n is 1 to 3, It" is g 15
substituted or unsubstituted phenyl, amino, amido, CN,
-C(O)2H, or -C(O)2CH3,  19. The compound according to
claim 1 having Formula W: lR2)n ~ I O  O A N wherein
Rz is halo or H; R3 is H; R4 is optionally substituted
phenyl, optionally  20 substituted pyrazole, or
optionally substituted pyridyl or an optionally
substituted  pyridinone or a pyridine-N-oxide; and A
is optionally substituted pyridyl. 20. The compound
according to claim 19 wherein R4 is an optionally
substituted pyridinona or a pyridine-N-oxide. - 275
21. A phaical composition comprising a therapeutically
effective  amount of a compound according to claim I
and a pharmaceutically acceptable  carrier. 22. A
compound having the following Formula IV:  3  R 



(RZl" 4  \ I N` /R  O A IV  - 276  wherein A is R23
R29  ie R2i'N'Ru :xr25 :5c:R' m $'  N- N  R~  wherein
R16, R'7, R18, R'9, R20, R21, Rrz, Rr, R24, Res, R26
and R27 are  independently selected from H, halogen,
NR30R", ORE, C02R33, CONR34R35, SO2RM,  alkyl,
substituted alkyl, cycloalkyl, substituted cycloalkyl,
alkenyl, substituted alkenyl,  alkynyl, substituted
alkynyl, -CN, aryl, substituted aryl; heteroaryl,
substituted heteroaryl,  heterocycloalkyl, or
substituted heterocycloalkyl; R28 and R29 are
independently selected from H, alkyl, substituted
alkyl,  cycloalkyl, substituted cycloa&yl, aryl,
substituted aryl, or taken together to form a
carbocyclic or heterocyclic ring of 3 to 8 atoms; R2
is halo or H;  R3 is H; and R is optionally
substituted phenyl, optionally substituted pyrazole,
or optionally  substituted pyridyl, pyridinone, or
pyridine-N-oxide. - 277  






