
INHIBITORS OF' VEGF RECEPTOR AND HGF RECEPTOR SIGNALING BACKGROUND OF THE
INVENTION Field of the Invention [0001]This invention relates to the inhibition of VEGF receptor
signaling and HGF receptor signaling. More particularly, the invention relates to compounds and
methods for the inhibition of VEGF receptor signaling and fiGF receptor signaling. Summary of the
Related Art [0002]Angiogenesis is an important component of certain normal physiological processes
such as embryogenesis and wound healing, but aberrant angiogenesis contributes to some
pathological disorders and in particular to tumor growth.112 'VEGF-A (vascular endothelial growth
factor A) is a key factor promoting neovaseularization (angiogenesis) of tumors." VEGF induces
endothelial cell proliferation and migration by signaling through two high affinity receptors, the fins-like
tyrosine kinase receptor, Flt-1, and the kinase insert domain-containing receptor, KDR.8'93. These
signaling responses are critically dependent upon receptor dimerization and activation of intrinsic
receptor tyrosine kinase (RTK) activity. The binding of VEGF as a disulfide-I inked homodimer
stimulates receptor dim erization and activation of the ATI( domain 11. The kinase activity
autophosphorylates cytoplasmic receptor tyrosine residues, which then serve as binding sites for
molecules involved in the propagation of a signaling cascade. Although multiple pathways are likely to
be elucidated for both receptors, KDR signaling is most extensively studied, with a mitogenic response
suggested to involve ERIC-1 and ERK-2 mitogen-activated protein kinases 12. [0003]Disruption of
VEGF receptor signaling is a highly attractive therapeutic target in cancer, as angiogenesis is a
prerequisite for all solid tumor growth, and that the mature endothelium remains relatively quiescent
(with the exception of the female reproductive system and wound healing). A number of experimental
approaches to inhibiting VEGF signaling have been examined, including use of neutralizing antibodies
13.14,16, receptor antagonists 16, soluble receptors 12, antisense constructs 18 and
dominant-negative strategies 19. [0004]Despite the attractiveness of anti-angiogenie therapy by VEGF
inhibition alone, several issues may limit this approach. VEGF expression levels can themselves be
elevated by numerous diverse stimuli and perhaps most importantly, the hypoxic state of tumors
resulting from VEGFr inhibition, can lead to the induction of factors that themselves promote tumor
invasion and metastasis thus, potentially undermining the impact of VEGF inhibitors as cancer
therapeutics 29  WO 2008/041053PCT/1B2006/004306 [00051The HGF (hepatocyte growth factor)
and the HGF receptor, c-met, are implicated in the ability of tumor cells to undermine the activity of
VEGF inhibition 20 HOP derived from either stromal fibroblasts surrounding tumor cells or expressed
from the tumor itself has been suggested to play a critical role in tumor angiogenesis, invasion and
metastasis 21'22. For example, invasive growth of certain cancer cells is drastically enhanced by
tumor-stromal interactions involving the HGF/c-Met (HOP receptor) pathway 23'24'25. HOP, which
was originally identified as a potent mitogen for hepatocytes 26'27 is primarily secreted from stromal
cells, and the secreted HOP can promote motility and invasion of various cancer cells that express
c-Met in a pamcrine manner 28'29'311. Binding of HOP to c-Met leads to receptor phosphorylation
and activation of Ras/mitogen-activated protein kinase (MAPK) signaling pathway, thereby enhancing
malignant behaviors of cancer cells 30'31. Moreover, stimulation of the HGF/c-met pathway itself can
lead to the induction of VEGF expression, itself contributing directly to angiogenic activity32.
[00061Thus, anti-tumor anti-angiogenic strategies or approaches that target' both VEGF/VEGFr
signaling and HGFic-met signaling may circumvent the ability of tumor cells to overcome VEGF
inhibition alone and may represent improved cancer therapeutics. [0007]Here we describe small
molecules that are potent inhibitors of both the VEGF receptor KDR and the HGF receptor c-met.
BRIEF SUMMARY OF THE INVENTION [0008]The present invention provides new compounds and
methods for treating cell proliferative diseases. The compounds of the invention are dual function
inhibitors, capable of inhibiting both VEGF and HGF receptor signaling. Accordingly, the invention
provides new inhibitors of VEGF receptor signaling and HGF receptor signaling, including the VEGF
receptor KDR and the HGF receptor c-met. [0009]In a first aspect, the invention provides compounds
of formula A that are useful as inhibitors of VEGF receptor signaling and HGF receptor signaling and,
therefore, are useful research tools for the study of of the role of VEGF and HGF in both normal and
disease states. [0010]In a second aspect, the invention provides compounds of formula B that are
useful as inhibitors of VEFG receptorsignaling,and HGF receptor signaling and, therefore, are useful
research tools for the,study of of,thc role of VEGF,anclAcF;imbothiporrnal and disease states. [0011]In
a thim[aspect, the invention provides compositions comprising a,conmound that 



is an inhibitor of VEGF receptor signaling and HGF receptor signatipg, or apharmaceutically
acceptable salt thereof, and a pharmaceutically acceptable carrier, excipient,pn diluent. (0012]The
fourth aspect of the invention provides a method of inhibiting VEGF receptor signaling and HGF
receptor signaling, the method comprising,eontacting theyeceptor with a compound according to the
present invention, or with a composition according to the present invention. Inhibition of VEGF and
HGF activity can be in a cell or,a multicellular organism. If in a multicellular organism, the method
according to this aspect of the. invention comprises administering to the organism a compound
according to-the presentinvention,or neomposition according to the. presenttinvention. Preferably the
orgnnistp is,a,msrnmakmore prefersPly a human. [0013]The foregoing merely summarizes certain
aspects of the inventiopend is not intended to be limiting in nature. These aspects and other aspects
aml embodiments are described more fully below.  DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS [0014]The invention provides compounds and methods for inhibiting the VEGF
receptor KDR and the HOP receptor c-met. The invention also provides compositions and methods for
treating cell proliferative diseases and conditions. The patent and scientific literature referred to herein
establishes knowledge that is available to those with skill in the art. The issued patents, applications,
and references that are cited herein are hereby incorporated by reference to the same extent as if
each was specifically and individually indicated to be incorporated by reference. In the case of
inconsistencies, the present disclosure will prevail. [0015]For purposes of the present invention, the
following definitions will be used (unless expressly stated otherwise): [0016]The terms "inhibitor of
VEGF receptor signaling" and "inhibitor of HGF receptor signaling are used to identify a compound
having a structure as defined herein, which is capable of interacting with a HGF receptor and a VEGF
receptor and inhibiting the activity of HOP and VEGF. In some preferred embodiments, such reduction
of activity is at least about 50%, more preferably at least about 75%, and still more preferably at least
about 90%. [0017]For simplicity, chemical moieties are defined and referred to throughout primarily as
univalent chemical moieties (e.g., alkyl, aryl, etc.). Nevertheless, such terms are also used to convey
corresponding multivalent moieties under the appropriate structural circumstances clear to those
skilled in the art. For example, while an "alkyl" moiety generally refers to a monovalent radical (e.g.
CH3-CH2-), in certain circumstances a bivalent linking moiety can be "alkyl," in which case those
skilled in the art will understand the alkyl to be a divalent radical (e.g., -CH2-C112-), which is
equivalent to the term "alkylene." (Similarly, in circumstances in which a divalent moiety is required
and is stated as being "aryl," those skilled in the art will understand that the term "aryl" refers to the
corresponding divalent moiety, arylene.) All atoms are understood to have their normal number of
valences for bond formation (i.e., 4 for carbon, 3 for N, 2 for 0, and 2, 4, or 6 for S, depending on the
oxidation state of the S). On occasion a moiety may be defined, for example, as (A)-a., wherein a is 0
or 1. In such instances, when a is 0 the moiety is B- and when a is 1 the moiety is A-B-. Also, a
number of moieties disclosed herein exist in multiple tautomeric forms, all of which are intended to be
encompassed by any given tautomeric structure. [0018]The term "hydrocarbyl" as employed herein
refers to a straight, branched, or cyclic alkyl, alkenyl, or alkynyl, each as defined herein. A "Co"
hydrocarbyl is used to refer to a covalent bond. Thus, "C0-Ca-hydrocarbyl" includes a covalent bond,
methyl, ethyl, ethenyl, ethynyl, propyl, propenyl, propynyl, and cyclopropyl.  [00191'the term "alkyl" as
employed herein refers to straight and branched chain aliphatic groups having from 1 to 12 carbon
atoms, preferably 1-8 carbon atoms, and more preferably 1- 6 carbon atoms, which is optionally
substituted with one, two or three substituents. Preferred alkyl groups include, without limitation,
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, penty], and hexyl. A "Co" alkyl (as
in "Co-Clalkyl") is a covalent bond (like "Co" hydrocarbyl). [0020]The term "alkenyl" as employed
herein means an unsaturated straight or branched chain aliphatic group with one or more
carbon-carbon double bonds, having from 2 to 12 carbon atoms, preferably 2-8 carbon atoms, and
more preferably 2-6 carbon atoms, which is optionally substituted with one, two or three substituents.
Preferred al kenyl groups include, without limitation, ethenyl, propenyl, butenyl, pentenyl, and hexenyl.
[0021]The term "alkynyl" as employed herein means an unsaturated straight or branched chain
aliphatic group with one or more carbon-carbon triple bonds, having from 2 to 12 carbon atoms,
preferably 2-8 carbon atoms, and more preferably 2-6 carbon atoms, which is optionally substituted
with one, two or three substituents. Preferred alkynyl groups include, without limitation, ethynyl,
propynyl, butynyl, pentynyl, and hexynyl. [0022]An "alkylene," "alkenylene," or "alkynylene" group is an
alkyl, alkenyl, or allcynyl group, as defined hereinabove, that is positioned between and serves to
connect two other chemical groups. Preferred alkylene groups include, without limitation, methylene,
ethylene, propylene, and butylene. Preferred alkenylene groups include, without limitation, ethenylene,
propenylene, and butenylene. Preferred alkynylene groups include, without limitation, ethynylene,
propynylene, and butynylene. [0023]The term "carbocycle" as employed herein is intended to mean an
optionally substituted cycloalkyl or aryl moiety. The term "carbocycle" also includes a cycloalkenyl
moiety having at least one carbon-carbon double bond. [0024]The term "cycloalkyl" as employed
herein includes saturated and partially unsaturated cyclic hydrocarbon groups having 3 to 12 carbons,
preferably 3 to 8 carbons, and more preferably 3 to 6 carbons, wherein the cycloallcyl group
additionally is optionally substituted. Preferred cycloalkyl groups include, without limitation,
cyclopropyl, cyclobutyl, cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl, cycloheptyl, and
cyclooctyl. [0025]The term "heteroalkyl" as employed herein refers to an alkyl group, as defined 



hereinabove, wherein one or more carbon atoms in the chain are replaced by a heteroatom selected
from the group consisting of 0, S, NH, N-alkyl, SO, 502, SO2N14, or NHS02.  [0026]An "aryl" group is
a C5-C14 aromatic moiety comprising one to three aromatic rings, which is optionally substituted.
Preferably, the aryl group is a C6-C10 aryl group. Preferred aryl groups include, without limitation,
phenyl, naphthyl, anthracenyl, and fluorenyl. An "aralkyl" or "arylalkyl" group comprises an aryl group
covalently linked to an alkyl group, either of which may independently be optionally substituted or
unsubstituted. Preferably, the aralicyl group is (C1-06)alk(C6-Cm)aryl, including, without Limitation,
benzyl, phenethyl, and naphthylmethyl. A "lower arylallcyl" refers to an arylalkyl where the "alkyl"
portion of the group has one to six carbons 100271A "heterocyclyr or "heterocyclic" group is a ring
structure having from about 3 to about 12 atoms, wherein one or more atoms are selected from the
group consisting of N, 0, S, SO, and SO2. The heterocyclic group is optionally substituted on carbon
at one or more positions. The heterocyclic group is also independently optionally substituted on
nitrogen with alkyl, aryl, arallcyl, alkylearbonyl, alkylsulfonyl, arylcarbonyl, arylsulfonyl, alkoxycarbonyl,
or aralkoxycarbonyl. Preferred heterocyclic groups include, without limitation, epoxy, aziridinyl,
tetrahydrofivanyl, pyrrolidinyl, piperidinyl, piperazinyl, thiazolidinyl, oxazolidinyl, oxazolidinonyl, and
morpholino. In certain preferred embodiments, the heterocyclic group is fused to an aryl, heteroaryl, or
cycloalkyl group. Examples of such fused heterocyles include, without limitation, tetrahydroquinoline
and dihydrobenzofiman. Specifically excluded from the scope of this term are compounds where an
annular 0 or S atom is adjacent to another 0 or S atom. 100281As used herein, the term "heteroaryl"
refers to groups having 5 to 14 ring atoms, preferably 5, 6, 9, or 10 ring atoms; having 6, 10, or 14
n-electrons shared in a cyclic array; and having, in addition to carbon atoms, from one to three
heteroatoms per ring selected from the group consisting of N, 0, and S. The term "heteroaryl" is also
meant to encompass monocyclic and bicyclic groups. For example, a beteroaryl group may be
pyrimidinyl, pyridinyl, benzimidazolyl, thienyl, benzothiazoly1, benzofuranyl and indolinyl. A
"heteroaralkyl" or "heteroarylalkyl" group comprises a heteroaryl group covalently linked to an alkyl
group, either of which is independently optionally substituted or unsubstituted. Preferred heteroallcyl
groups comprise a C1-C6 alkyl group and a heteroaryl group having 5, 6, 9, or 10 ring atoms.
Specifically excluded from the scope of this term are compounds having adjacent annular 0 and/or S
atoms. Examples of preferred heteroarallcyl groups include pyridylmethyl, pyridylethyl, pyrrolylmethyl,
pynrolylethyl, imidazolylmethyl, imidazolylethyl, thiazolylmethyl, and thiazolylethyl. Specifically
excluded from the scope of this term are compounds having adjacent annular 0 and/or S atoms.  WO
2008/041053PCT/IB2006/004306 (0019]For simplicity, reference to a "Cn-Cm" heterocycl yl or
heteroaryi means a heterocycly1 or heteroaryl having from "n" to "m" annular atoms, where "n" and
"m" are integers. Thus, for example, a C5-C6-heterocycly1 is a 5- or 6- membered ring having at least
one heteroatom, and includes pyrrolidinyl (C3) and piperidinyl (C6); C6-hetoaryl includes, for example,
pyridyl and pyrimidyl. [00301An "arylene," "heteroarylene," or "heterocyclylene' group is an aryl,
heteroaryl, or heterocycly1 group, as defined hereinabove, that is positioned between and serves to
connect two other chemical groups. [0031]The term "azoly1" as employed herein is intended to mean
a five-membered saturated or unsaturated heterocyclic group containing two or more hetero-atoms, as
ring atoms, selected from the group consisting of nitrogen, sulfur and oxygen, wherein at least one of
the hetero-atoms is a nitrogen atom. An azolyl group as used in the present invention may be
optionally substituted. Preferred azolyl groups include, but are not limited to, optionally substituted
imidazolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, isothiazolyl, 1,3,4- 1,2,4-thiadiazolyl,
1,2,4-oxadiazolyl, and 1,3,4-oxadiazolyl. [0032]A heteroalicyclic group refers specifically to a
non-aromatic heterocyclyl radical. A heteroalicyclic may contain unsaturation, but is not aromatic.
[0033]A heterocyclylalkyl group refers to a residue in which a heterocyclyl is attached to a parent
structure via one of an alkylene, alkyl idene, or allcylidyne radical. Examples include (4-
methylpiperazin-1 -y1) methyl, (morpholin-4-y1) methyl, (pyridine-4-A) methy1,2- (oxazolin-2- yl)
ethy1,4- (4-methylpiperazin-l-y1)-2-butenyl, and the like. Both the heterocycly1 and the corresponding
alkylene, allcylidene, or alkylidyne radical portion of a heterocyclylalkyl group may be optionally
substituted. A "lower heterocyclylalkyl" refers to a heterocyclylalkyl where the "alkyl" portion of the
group has one to six carbons. 100341A heteroalicyclylalkyl group refers specifically to a
heterocyclylalkyl where the heterocyclyl portion of the group is non-aromatic. [0035]Preferred
heterocycl As and heteroaryls include, but are not limited to, acridinyl, azocinyl, benzimidazolyl,
benzofuranyl, benzothiophenyl, benzoxazolyl, benzthiazolyl, benztriazolyl, pyridotriazolyl,
benzisoxazolyl, benzisothiazolyl, benzimidazolinyl, carbazolyl, 4aH-carbazolyl, carbolinyl, chromanyl,
chromenyl, cinnolinyl, decahydroquinolinyl, 211,614- 1,5,2-dithiazinyl,
dihydrofuro[2,3-b]tetrahydrofuran, furanyl, furazanyl, imidazolidinyl, imidazolinyl, imidazolyl,
1H-indazolyl, indolenyl, indolinyl, indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl, isochromanyl,
isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl, isothiazolyl, isoxazolyl, methylenedioxyphenyl,
morpholinyl, naphthyridinyl,  octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl,
1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl, oxezolyl, oxazolidinyl, pyrirnidinyl, phenanthridinyl,
phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl,
piperidinyl, piperidonyl, 4-piperidonyl, piperonyl, pteridinyl, purinyl, pyranyl, pyrazinyl, pyrazolidinyl,
pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazole, pyridoimidazole, pyridothiazole, pyridinyl, pyridyl,
pyrimidinyl, pyrrolidinyl, pyrrolinyl, 21-1-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl, 4H-quinolizinyl,
quinoxalinyl, quinuclidinyl, tetrahydrofuranyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl, tetrazolyl,
6H-1,2,5-thiadiazinyl, 1,2,3- thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl,
thianthrenyl, thiazolyl, thienyl, thienothiazolyl, thienooxazolyl, thienoimidazolyl, thiophenyl, triazinyl,
1,2,3-triazolyl, 1,2,4-triazolyl, 1,3,4-triazolyl, and xanthenyl. [0036]As employed herein, when a moiety
(e.g., cycloalkyl, hydrocarbyl, aryl, heteroaryl, 



heterocyclic, urea, etc.) is described as "optionally substituted" it is meant that the group optionally has
from one to four, preferably from one to three, more preferably one or two, non-hydrogen substituents.
Suitable substituents include, without limitation, halo, hydroxy, oxo (e.g., an annular -CH- substituted
with oxo is -C(0)-) nitro, halohydrocarbyl, hydrocarbyl, aryl, aralkyl, alkoxy, aryloxy, amino, acylamino,
alkylcarbamoyl, arylcarbamoyl, aminoallcyl, acyl, carboxy, hydroxyallcyl, alkanesulfonyl, arenesulfonyl,
alkanesulfonamido, arenesulfonamido, aralkylsulfonamido, alkylcarbonyl, acyloxy, cyano, and ureido
groups. Preferred substituents, which are themselves not further substituted (unless expressly stated
otherwise) are: (a) halo, hydroxy, cyano, oxo, carboxy, formyl, nitro, amino, amidino, guanidino, (b)
C1-C8 alkyl or alkenyl or arylalkyl imino, carbamoyl, azido, carboxamido, mercapto, hydroxy,
hydroxyalkyl, alkylaryl, arylallryl, C1-Co alkyl, CI-Co alkenyl, CI-Cs alkoxy, C1-Cs aLkoxycarbonyl,
aryloxycarbonyl, C2-C8 acyl, C2-C8 acylamino, C1-C8 alkylthio, arylalkylthio, arylthio, CI-Co
alkylsulfinyl, arylalkylsulfinyl, arylsulftnyl, Ci-C8 alkylsulfonyl, arylalkylsulfonyl, arylsulfonyl, Co-Co
N.alkyl carbamoyl, C2-C18 N,N-dialkylcarbamoyl, C3-C7 cycloalkyl, aroyl, aryloxy, arylalkyl ether, aryl,
aryl fused to a cycloalkyl or heterocycle or another aryl ring, C3-C7 heterocycle, C5-C14 heteroaryl, or
any of these rings fused or spirofused to a cycloalkyl, heterocyclyl, or aryl, wherein each of the
foregoing is further optionally substituted with one more moieties listed in (a), above; and (c)
-(CH2)s-NR31R32, wherein s is from 0 (in which case the nitrogen is directly bonded to the moiety
that is substituted) to 6, and R31 and R32 are each independently hydrogen, cyano, oxo,
carboxamido, amidino, CI-Co hydroxyallcyl, CI-Cs alkylaryl,  aryl-Ci-C3 alkyl, Ci-Cs alkyl, C1-C8
alkenyl, CI-Cs alkoxy, C1-Cs alkoxycarbonyl, aryloxycarbonyl, aryl-CI-C3 alkoxycarbonyl, C2-C8 acyl,
C1-Cs allcylsulfonyl, arylalkylsulfonyl, arylsulfonyl, aroyl, aryl, cycloallcyl, heterocyclyl, or heteroaryl,
wherein each of the foregoing is further optionally substituted with one more moieties listed in (a),
above; or R3 and R31 taken together with the N to which they are attached form a heterocyclyl or
heteroaryl, each of which is optionally substituted with from 1 to 3 substituents from (a), above.
[0037]Especially preferred substituents on alkyl groups include halogen and hydroxy. [0038]Especially
preferred substituents on ring groups, such as aryl, heteroaryl, cycloalkyl and heterocyclyl, include
halogen, alkoxy and alkyl. [0039]A "halohydrocarbyl" as employed herein is a hydrocarbyl moiety, in
which from one to all hydrogens have been replaced with one or more halo. [0040]The tem "halogen"
or "halo" as employed herein refers to chlorine, bromine, fluorine, or iodine. As herein employed, the
term "acyl" refers to an allcylcarbonyl or arylcarbonyl substituent. The term "acylamino" refers to an
amide group attached at the nitrogen atom (i.e., RCO-NH-). The term "carbamoyl" refers to an amide
group attached at the carbonyl carbon atom (i.e., NH2-00-). The nitrogen atom of an acylamino or
carbamoyl substituent is additionally substituted. The tem "sulfonamido" refers to a sulfonamide
substituent attached by either the sulfur or the nitrogen atom. The term "amino" is meant to include
NH2, alkylamino, arylamino, and cyclic amino groups. The term "ureido" as employed herein refers to
a substituted or unsubstituted urea moiety. [0041]The term "radical" as employed herein means a
chemical moiety comprising one or more unpaired electrons. [0042]A moiety that is substituted is one
in which one or more hydrogens have been independently replaced with another chemical substituent.
As a non-limiting example, substituted phenyls include 2-flurophenyl, 3,4-dichlorophenyl,
3-chloro-4-fluoro-phenyl, 2-fluoro-3- propylphenyl. As another non-limiting example, substituted
n-octyls include 2,4-ditnethy1-5-ethyloctyl and 3-cyclopentyl-octyl. Included within this definition are
methylenes (-CH2-) substituted with oxygen to form carbonyl -CO-). [0043]An "unsubstituted" moiety
as defined above (e.g., unsubstituted cycloalkyl, unsubstituted heteroaryl, etc.) means that moiety as
defined above that does not have any of the optional substituents for which the definition of the moiety
(above) otherwise provides. Thus,  for example, while an "aryl" includes phenyl and phenyl substituted
with a halo, "unsubstituted aryl" does not include phenyl substituted with a halo. [00441A saturated or
unsaturated three- to eight-membered carbocyclic ring is preferably a four- to seven-membered, more
preferably five- or six-membered, saturated or unsaturated carbocyclic ring. Examples of saturated or
unsaturated three- to eight-membered earbocyclic rings include phenyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, and cycloheptyl. [0045]A saturated or unsaturated three- to eight-membered
heterocyclic ring contains at least one heteroatom selected from oxygen, nitrogen, and sulfur atoms.
The saturated or unsaturated three- to eight-membered heterocyclic ring preferably contains one or
two heteroatoms with the remaining ring-constituting atoms being carbon atoms. The saturated or
unsaturated three- to eight-membered heterocyclic ring is preferably a saturated or unsaturated four-
to seven-membered heterocyclic ring, more preferably a saturated or unsaturated five- or
six-membered heterocyclic ring. Examples of saturated or unsaturated three- to eight- membered
heterocyclic groups include thienyl, pyridyl, 1,2,3-triazolyl, imidazolyl, isoxazolyl, prazolyl, piperazinyl,
piperazino, piperidyl, piperidino, morpholinyl, morpholino, homopiperazinyl, homopiperazino,
thiomorpholinyl, thiomorpholino, tetrahydropyrrolyl, and azepanyl. [0046]A saturated or unsaturated
carboxylic and heterocyclic group may condense with another saturated or heterocyclic group to form
a bicyclic group, preferably a saturated or unsaturated nine- to twelve-membered bicyclic carbocyclic
or heterocyclic group. Bicyclic groups include naphthyl, quinolyl, 1,2,3,4-tetrahydroquinolyl,
1,4-benzoxanyl, indanyl, indolyl, and 1,2,3,4-tetrahydronaphthyl. 



[0047]When a carbocyclic or heterocyclic group is substituted by two Che alkyl groups, the two alkyl
groups may combine together to form an alkylene chain, preferably a C1.3 alkylene chain. Carbocyclic
or heterocyclic groups having this crosslinked structure include bicyclo[2.2.2]octanyl and norbornanyl.
[0048]The term "therapeutically effective amount" as employed herein is an amount of a compound of
the invention, that when administered to a patient, ameliorates a symptom of a disease. The amount
of a compound of the invention which constitutes a "therapeutically effective amount" will vary
depending on the compound, the disease state and its severity, the age of the patient to be treated,
and the like. The therapeutically effective amount can be determined routinely by one of ordinary skill
in the art. [0049]The term "patient" as employed herein for the purposes of the present invention
includes humans and other animals, particularly mammals, and other organisms. Thus the
compounds, compositions and methods of the present invention are applicable to both human therapy
and veterinary applications. In a preferred embodiment the patient is a mammal, and in a most
preferred embodiment the patient is human. [0050]The terms "treating" or "treatment" as used herein
covers the treatment of a disease- state in a mammal, which disease-state is characterized by
abnormal cellular proliferation, and invasion and includes at least one of: (i) preventing the
disease-state from occurring in a mammal, in particular, when such mammal is predisposed to the
disease-state but has not yet been diagnosed as having it; (10 inhibiting the disease-state, i.e.,
arresting its development; and (iii) relieving the disease-state, i.e., causing regression of the
disease-state. In a preferred embodiment of the present invention the mammal is a human. As is
known in the art, adjustments for systemic versus localized delivery, age, body weight, general health,
sex, diet, time of administration, drug interaction and the severity of the condition may be necessary,
and will be ascertainable with routine experimentation by one of ordinary skill in the art.
[0051]Throughout the specification, preferred embodiments of one or more chemical substituents are
identified. Also preferred are combinations of preferred embodiments. For example, paragraph [00531
describes preferred embodiments of R7 in the compounds of the present invention and paragraph
[0114] describes preferred embodiments of G in the compounds of the present invention. Thus, also
contemplated as within the scope of the invention are compounds in which R7 is as described in
paragraph [0053] and G is as described in paragraph [0114]. Furthermore, compounds excluded from
any one particular genus of compounds (e.g., through a proviso clause) are intended to be excluded
from the scope of the invention entirely, including from other disclosed genera, unless expressly stated
to the contrary. Compounds [0052]In the first and second aspects, the invention comprises
compounds of formula (A) and formula (B), that are inhibitors of VEGF receptor signaling and HOP
receptor signaling: -Ar-At 2A Al A3-N A D-sJ3 N B and pharmaceutically acceptable salts and
complexes thereof, wherein, D is selected from the group consisting of R7, R1 and R21, wherein R7 is
selected from the group consisting of -H, halogen, nitro, azido, C1-C6 alkyl, C3-C10 cycloalkyl,
-C(0)NR421(43, _y_NR42R43, _NR42cKir 43, R -8021142, -S02NR42R43, -  



NRnso2R42, -N12.37802NR421143, -C(=N-0R47)R43, -C(=NR42)R43, -NR37C&NR47)R43, -
c(=NR42)NR37R433 4,Thec(=NR42)NR37-43, -C(0)1(.47, -0O2R47, -C(0)(heterocycly1), -
C(0)(C6-C10 aryl), -C(0)(heteroary1), -Y-(C6-C10 aryl), -Y-(heteroary1), -Y-(5-10 NRaR6b,
_NR6aso2R6b, NR6acor 6b, membered heterocyclyl), -6OC(0)R6b, - NR6aC(0)0R6b, -0C(0
)NR6alt6b,-OR6a, -SR6a, -S(0)R6a, -SO2R6a, -503116a, - SO2NR6a bR6 _802NR42.-43, COR6a,
-CO2R6a, -CONR6aR6b, -(Ci-C4)fluoroalkYl, -(C1- C4)fluoroalkoxy, 4CZ3Z4)CN, wherein n is an
integer ranging from 0 to 6, and the aforementioned 117 groups other than -H and halogen are
optionally substituted by I to 5 R33, or R7 is a moiety selected from the group consisting of
-(CZ3Z4),,-aryl, -(C2324),,- heterocycle, (C2-C6)alkynyl, -(CZ3Z4)5-(C3-C6)cycloalkyl,
-(C2324),,-(CsC6)cycloalkenyl, (C2-C6) alkenyl and (CE-C6)alkyl, wherein said moiety is optionally
substituted with 1 to 3 independently selected Y2 groups, where a is 0,1, 2, or 3, and wherein when a
is 2 or 3, the CZ3Z4 units may be the same or different; wherein each R6a and R6b is independently
selected from the group consisting of hydrogen and a moiety selected from the group consisting of
-(CZ5Z6).-(C3-C6)cycloalkyl, -(CZ5Z6)"-(C5- C6)cycloalkenyl, -(CZ5Z6)-aryl, -(CZ5Z6%-heterocycle,
(C2-C6)alkenyl, and (C1- C6)alkyl, wherein said moiety is optionally substituted with 1 to 3
independently selected Y3 groups, where u is 0,1, 2, or 3, and wherein when u is 2 or 3, the CZ5Z6
units may be the same or different, or R6 and R61' taken together with adjacent atoms form a
heterocycle; each Z3, Z4, Z5 and 26 is independently selected from the group consisting of H, F and
(C1- C6)alkyl, or each Z3 and Z4, or Z5 and 26 are selected together to form a carbocycle, or two Z3
groups on adjacent carbon atoms are selected together to optionally form a carbocycle; each Y7 and
Y3 is independently selected from the group consisting of halogen, cyano, nitro, tetrazolyl, guanidino,
amidino, methylguanidino, azido, -C(0)27, -0C(0)NH2, -0C(0) NI-127, -0C(0)N2723, -NHC(0)Z7,
-NHC(0)NH2, -NHC(0)NHZ7, -NHC(0)NZZI, - C(0)0H, -C(0)027, -C(0)NH2, -C(0)NHZ7,-C(0)NZ7Z3,
-P(0)31-12, -P(0)3(Z52, - S(0)3H, -5(0)27, -S(0)2Z7, -5(0)327, -27, -0Z7, -OH, -NH2, -NHZ7, -NZ7Z2,
- C(=NH)NH2,-C(=NOH)NH2, -N-morpholino, (C2-C6)alkenyl, (C2-C6)aikY0Y1, (C1- COMO:lacy],
(C2-C6)haloalkenyl, (C2-C6)halonlicYnYl, (Ci-C6)haloalkoxy, - (CZ92151NH2, -(CZ9Z1e),NHZ3,
-(CZ9Z10),NZ7Z8, -X6(CZ9Z10),-(C3-05)cycloalkyl, - X6(CZ3Z16),-(C5-C3)cycloalkenyl,
-X6(CZ9Z1)raryl and -X6(CZ9Z10),--heterocycle, wherein  ris 1; 2, 3 of 4, X6 is selected from the
group consisting of 0, S, NH, -C(0)-, -C(0)NH-, -C(0)0-, -S(0)-, - S(0)2- and -S(0)3-; Z7 and Z8 are
independently selected horn the group consisting of an alkyl of Ito 12 carbon atoms, an alkenyl of 2 to
12 carbon atoms, an alkynyl of 2 to 12 carbon atoms, a cycloalkyl of 3 to 8 carbon atoms, a
cycloalkenyl of 5 to 8 carbon atoms, an aryl of 6 to 14 carbon atoms, a heterocycle of 5 to 14 ring
atoms, an aralky I of 7 to 15 carbon atoms, and a heteroaralkyl of 5 to 14 ring atoms, or Z7 and Z8
together may optionally form a heterocycle; Z9 and Z19 are independently selected from the group
consisting of H, F, a (C1-C12)alkyl, a (CsClOaryl, a (Cs-C14)heteroaryl, a (C2-C1s)aralkyl and a
(Cs-C14)heteroaralkyl, or Z9 and Z19 are taken together form a carbocycle, or two Z9 groups on
adjacent carbon atoms are taken together to form a carbocycle; or any two Y2 or Y3 groups attached
to adjacent carbon atoms may be taken together to be - 0[C(Z9)(Z19)]10 or any two Y2 or Y3 groups
attached to the same or adjacent carbon atoms may be selected together to form a carbocycle or
heterocycle; and wherein any of the above-mentioned substituents comprising a CH3 (methyl), CH2
(methylene), or CH (meth ine) group which is not attached to a halogen, SO or SO2 group or to a N, 0
or S atom optionally bears on said group a substituent selected from hydroxy, halogen, (Cr C4)alkyl,
(Ci-C4)alkoxy and an -NKCI-C4)alkyliRCI-C4)alkyll; W is -CFECH or -CC-(C11.46R46)"- R46; each
R48 is independently selected from the group consisting of H, a (C1-C6)alkyl and a (C3- Cs)cycloalkyl;
R.46 is selected from the group consisting of heterocyclyl, -N(f)-C(0)-N(R47)(R48), -N(1247)-
C(S)-N(R47)014s), _is(yto)c--_ 



to) OR48, -N(R47)-C(0)-(CH2)8-R48, -N(R49)-S02R49, - (CH2)6NR471248, -(CF12)60R48,
-(CH2)6311.49, -(CH2)6S(0)R49, -(CH2)15(0)2E49, - 0C(0)1249, -0C(0)0R49, -C(0)NR47R48;
heteroaryl optionally substituted with one or more substituents selected from the group consisting of
halo, -CF3, (C1-C6)alltoxy, -NO2, (Ci-C6)alkyl, -CN, -S021e9 and -(CH2)NR691261, and aryl
optionally substituted with one or more substituents selected from the group consisting of halo, -CF3,
(C1-C6)alkoxy, - NO2, (C1-C6)alkyl, -CN, -3021289 and -(CH2)11NR.89R61; R49 and 1148 are
independently selected from the group consisting of H, (C1-C6)alkyl, (C3- Cs)cycloalkyl, heterocyclyl,
-(CH2)6NX89R51, -(042)60R69, -(C112)6C(0)R49, -C(0)212.49, -  (C1-12),51e9, .:(C1-12)1$(0)R49,
-(CH2)0S(0)2R49, -(CH2),1249, -(CH2)CN, aryl optionally substituted with one or more substituents
selected from the group consisting of halo, - CF3, (Ci-C6)alkoxy, -NO2, (C1-C6)allcyl, -CN,
4CH2)OR49, 4CH2)"heterocyclyl, - (C1-I2)heteroaryl, -S02R5 and -(CH2)NR50R51, and heteroaryl
optionally substituted with one or more substituents selected from the group consisting of halo, -CE),
(CIC6)alkoxy, -NO2, (Ci-C6)alkyl, -CN, -(CH2)OR49, -(C112)0heterocyclyl, - (CH2)heteroary1,
-S02R5 and -(CH2)NR5R51, or R47 and R48, together with the atom to which they are attached, form
a 3-8 membered carbo- or hetero-cyclic ring; R49 is selected from the group consisting of (CI-C6)alkyl,
(C3-Cs)cycloalkyl, heterocyclyl(C[- C6)alkylene, aryl(CI-C6)alkylene wherein the aryl is optionally
substituted with one or more substituents selected from the group consisting of halo, -CF3,
(CI-C6)alkoxy, -NO2, (Ci-C6)alkyl, -CN, -S02R5 and -(CH2)0NR515R51, heteroaryl(C1-C6)alkylene
wherein the heteroaryl is optionally substituted with one or more substituents selected from the group
consisting of halo, -CF3, (Ct-C6)alkoxy, -NO2,-CN, -S02R5 and - (0-12)NR501151, aryl optionally
substituted with one or more substituents selected from the group consisting of halo, -CF3,
(C[-C6)alkoxy, -NO2, (C[-C6)alkyl, -CN, -S02R59 and -(CH2)11NR5R51, and heteroaryl optionally
substituted with one or more substituents selected from the group consisting of halo, -CF3,
(C1-C6)allcoxy, -NO2, (Ci-C6)alkyl, - CN, -S02R5 and -(CH2)NR50R51; R5 and R51 are
independently selected from the group consisting of H, (CI-C6)alkyl, (C3- Cs)cycloalkyl and -C(0)R45,
or R5 and R51, together with the atom to which they are attached, form a 3-8 membered carbo- or
hetero-cyclic ring; and 1(21 is the group defined by -(Z" )-(Z12),,,-(Z13).1, wherein Zi 1 is heterocyclyl,
when m and ml are 0, or heterocyclylene, when either 111 or ml are 1, Z12 is selected from the group
consisting of OC(0), OC(S) and C(0); Z13 is selected from the group consisting of heterocyclyl,
arallcyl, N(H)R52, (CI -C3)aLkyl, - OR52, halo, S(0)2R56, (C1-C3)hydroxyaLkyl and (CI-C3)haloallcyl;
mis Oar I; ml is 0 or!; R52 is selected from the group consisting of H, -(CH2),IS(0)2R54, -(C1-C6)
alkyl- Nee (CIC3)alkyl, -(CH2)q0R55, -C(0)R54 and -C(0)0R53; q is 0, 1, 2, 3 or 4;  each ass is
independently (CI-C3)alkyl; R54 is (Ci-C3)alkyl or N(H)R53; R56 is selected from the group consisting
of NH2, (CI-C3)alkyl and OR52; A' is selected from the group consisting of -CH2-, -0-, -S-, -N(H)-,
-N(CI-Cs alkyl)-, -N-0Me, -NCH20Me and N-Bn; Y is a bond or -(C(RII)(H)),-, wherein t is an integer
from 1 to 6; and RI' at each occurrence is independently selected from the group consisting of H and
CI-C6 alkyl, wherein the CI-Cs alkyl is optionally substituted; A2 is selected from the group consisting
of N and CR, wherein R is selected from the group consisting of-H, halogen, -CN, CI-C6 alkyl, C2-05
alkenyl, and C2-C6 alkynyl, wherein the C1-C6 alkyl, C2-C6 alkenyl, and C2-C6 alkynyl are optionally
substituted; A3 is selected from the group consisting of C-D and N; Ar is a group of the formula C, A4
AV AP>k7(R2)q wherein, 



Aa, As, As an  7 ill A are independently selected from the group consisting of N and -CH2-, with the
proviso that no more than two of A4, A5, A6 and A2 can be N; R2 at each occurrence is independently
selected from the group consisting of-H, halogen, trihalomethyl, -CN, -NO2, -NH2, -0R3, -NR3R4,
-S(0)0.2R3, -S(0)2NR3R3, -C(0)0R3, - C(0)NR3R3, -N(R3)S02R3, -N(113)C(0)R3, -N(R3)CO2R3,
-C(0)R3, CI -Ca alkoxy, CI-Ca         -0(CH2)aryl, -0(CH2)heteroaryl, -(CH2)0.s(arY1),
-(CH2)3.5(heteroary1), C,-05 alkyl, CrCs al kenyl, C2-C6 alkynyl, -CH2(CH2)04-T2, wherein T2 is
selected from the group consisting of -OH, -0Me, -0Et, -NH2, -NUM; -NMe2, -NHEt and -NEt2, and
wherein the aryl, heteroaryl, C1-C6 alkyl, C2-C6 alkenyl, and C2-C6 alkynyl are optionally substituted;
and q is an integer from 0 to 4; G is a group B-L-T, wherein B is selected from the group consisting of
absent, -N(RI3)-, -N(SO2R'3)-, -0-, -5(0)0.2 and -C(=0)-; L is selected from the group consisting of
absent, -C(--S)N(R13)-, -C(=NRI5N(R13)., S02N(RI3)-, -502-, -C(=-0)N(R13)-, -N(113)-,
-g=0)C1,2alkyl-N(R13)-, -N(R13)C1-  2alkyl-C(=0)-, -C(=0)C0.1 alkyl-C(=0)N(1113)-, -004alicylene,
-C(=0)C0_, alkyl-C(0)0113-, -C(=N13,34)-00.1alkyl-C(=0)-, -C(=0)-, -C(0)C0.1alkyl-C(=0)- and an
optionally substituted four to six-membered heterocycly1 containing between one and three annular
heteroatoms including at least one nitrogen; and T is selected from the group consisting of-H, -1113,
-004alkyl, -00_411cyl-0-Q, -N(R13)C0_4alkyl-Q,-00. aalkyl-N(1113)Q and
-C(=0)N(1123)-00.4alicy1-Q, wherein each C0.4alkyl is optionally substituted; R1.3 is selected from
the group consisting of -H, -CN, -NO2, -NH2, -Ole, -NR3R4, -S(0)0_2113, - S(0)2N113113, -C(0)0R3,
-C(0)N11.3113, -N(R3)S02113, -N(R.3)C(0)113, -N(R3)CO2R3, - C(0)113, -C(0)S113, Cl-C4 alkoxy,
CI-C4 alkylthio, -0(CH2)11aryl, -0(CH2)0heteroaryl, - (C112)0.5(ary1), -(CH2)o-s(heteroary1), CI-Cs
alkyl, C2-C6 alkenyl, C2-C6 allcynyl, - CH2(C1-12)0_4-T2, an optionally substituted C14
allcylcarbonyl, and a saturated or unsaturated three- to seven-membered carboxyclic or heterocyclic
group, wherein T2 is selected from the group consisting of-OH, -0Me, -0Et, -NH2, -NITMe, -NMe2,
-NHEt and -NEt2, and wherein the aryl, heteroaryl, CI-Cs alkyl, C2-C6 allcenyl, and C2-C6 alkynyl are
optionally substituted; two 1113, together with the atom or atoms to which they are attached, can
combine to form a heteroalicyclic optionally substituted with between one and four of R60, wherein the
heteroalicyclic can have up to four annular heteroatoms, and the heteroalicyclic can have an aryl or
heteroaryl fined thereto, in which case the aryl or heteroaryl is optionally substituted with an additional
one to four of RD; R14 is selected from the group -1-1, -NO2, -NH2, -N(13)R4, -CN, -0113, an
optionally substituted (CI-COalkyl, an optionally substituted heteroalicyclylallcyl, an optionally
substituted     aryl, an optionally substituted arylalkyl and an optionally substituted heteroalicyclic, each
R3 is independently selected from the group consisting of -H and R4; R4 is selected from the group
consisting of a (Ci-Cs)alkyl, an aryl, a lower arylallcyl, a heterocyclyl and a lower heterocyclylalkyl,
each of which is optionally substituted, or le and R4, taken together with a common nitrogen to which
they are attached, form an optionally substituted five- to seven-membered heterocyclyl, the optionally
substituted five- to seven-membered heterocyclyl optionally containing at least one additional annular
heteroatom selected from the group consisting of N, 0, S and P; R6 is selected from the group
consisting of -Fl, halogen, tihalomethyl, -CN, -NO2, -NH2, - OR?, -N113114, -S(0)0_2113,
-SO2NR3R3, -0O2113, -C(0)NR3113, -N(113)S02R3, -  "t N(R3)C(0)R3, -N(R3)CO2R3, -C(0)R3, an
optionally substituted (Ci-C6)alicyl, an optionally substituted aryl, an optionally substituted
heteroarylalkyl and art,optionally substituted arylalicyl; two R60, when attached to a non-aromatic
carbon, can be oxo; Q is a five- to ten-membered ring system, optionally substituted with between
zero and four of R2 is selected from the group consisting of -H, halogen, trihalomethyl, -CN, -NO2,
-NH2, - 0R3, -0CF3, -NR3R4, -S(0)0_2R3, -S(0)2NR3R3, -C(0)0R3, -C(0)NR3R3, -N(R3)S02R3, -
N(R3)C(0)R3, -N(R3)C(0)0R3, -C(0)R3, -C(0)SR3, C1-C4 alkoxy, C1-C4 alkylthio, - 0(CH2).aryl,
-0(CH2)11heteroaryl, -(CH2)0-5(aryl), -(CH2)0-5(heteroaryl), C1-C6 alkyl, C2- C6 alkenyl, C2-C6
alkynyl, -CH2(CH2)04-T2, an optionally substituted C14 alkylcarbonyl, C14 alkoxy, an amino
optionally substituted by C14 alkyl, wherein the C14 alkyl may be 



optionally substituted by C14 alkoxy and a saturated or unsaturated three- to
seven-membered carboxyclic or heterocyclic group, wherein T2 is selected from the group
consisting of -OH, -0Me, -0Et, -NH2, -NHMe, -NMe2, -NHEt and -NEt2, and wherein the aryl,
heteroaryl, C1-C6 alkyl, C2-C6 alkenyl, and C2-C6 alkynyl are optionally substituted; each
R38 is independently selected from halo, cyano, nitro, trifluoromethoxy, trifluoromethyl, azido,
-C(0)R40, -C(0) OR40, -0C(0)R40, -oc(o)oR40, -NR36c(o)R39, -c(o)NR36R39, - NR36R39,
-0R32, -S02NR36R39, C1-C6 alkyl, -(CH2)p(CH2)1NR36R39, - (CH2)00(CH2)10R32,
-(CH2)"0R32, -S(0)1(C 1-C6 alkyl), -(CH2)0(C6-Cio aryl), -(CH2)0(5- 10 membered
heteroeycly1); -C(0)(CH2)0(C6-C10 aryl), -(CH2)80(CH2)(C6-C to aryl), - (CH2)00(CH2)1(5-1
0 membered heterocyclyl), -C(0)(CH2).(5-10 membered heterocycly1), -(CH2)iNR39(CH2);
NR36R39, -(CH2)JNR39CH2C(0)NR36R39, - (CH2)iNR39(CH2);NR32C(0)R40,
-(CH2)iNR39(CH2)0(CH2)1OR32, - (CH2)iNR39(CH2)1S(0)i(Ci-C6 alkyl),
-(CH2)iNR39(CF12)0R36, -S02(CH2)"(C6-C10 aryl), - S02(CH2).(5-1 0 membered
heterocyclyl), -(C142) "NR36R39, -NR37s02NR36R39, s02R36, C2-C6 alkenyl, C3-C10
cycloalkyl and CI-C6 alkylamino, wherein j is an integer ranging from 0 to 2, n is an integer
ranging from 0 to 6, i is an integer ranging from 2 to 6, the - (CH2)1- and -(CH2).- moieties of
the foregoing R38 groups optionally include a carbon-carbon double or triple bond where n is
an integer between 2 and 6, and the alkyl, aryl and heterocycly1 moieties of the foregoing R38
groups are optionally substituted by one or more substituents independently selected from
halo, cyano, nitro, trifluoromethyl, azido, -OH, -C(0)R40, -C(0)0R40, -0C(0)R40, -0C(0)0R40,
-NR36C(0)R39, - C(0)NR36R39, -(CH2)0NR36R39, C1-C6 alkyl, C3-C10 cycloalkyl,
-(CH2)0(C6-C10 aryl), -  (CH2),(5-10 membered heterocyclyl), -(CH2)O(CH2)1OR39, and
-(CH2)n0R37, wherein n is an integer ranging from 0 to 6 and i is an integer ranging from 2 to
6; each R36 and R39 is independently selected from the group consisting of H, -OH, C1-C6
alkyl, C3-C10 cycloalkyl, -(CH2)0(C6C10 aryl), -(CH2)n(5-10 membered heterocyclyfl,
(CH2)O(CH2),OR39, -(CH2)0CN(CH2n0R37, -(CH2)0CN(CH2)R37, and -(CH2)OR37,
wherein n is an integer ranging from 0 to 6 and 1 is an integer ranging from 210 6, and the
alkyl, aryl and heterocycly1 moieties of the foregoing R36 and R39 groups are optionally
substituted by one or more substituents independently selected from -OH, halo, cyano, nitro,
trifluoromethyl, azido, -C(0)11.46, -C(0)0R46, -00(0)R49, - OC(0)OR40, -NR37C(0)R41,
-C(D)NR37R41, _NR37nic41, -C1-C6 alkyl, -(C1-12)n(C6-C19 aryl), -(CH2)n(5 to 10
membered heterocycly1), -(CH2)O(CH2),OR39, and -(CH2)n0R37, wherein n is an integer
ranging from 0 to 6 and i is an integer ranging from 2 to 6, with the proviso that when R36 and
R39 are both attached to the same nitrogen, then R36 and R39 are not both bonded to the
nitrogen directly through an oxygen; each R" is independently selected from H, C1-C10 alkyl,
-(CH2)9(C6-C10 aryl), Co-Cio cycloalkyl, and -(CH2)"(5-10 membered heterocycly1), wherein
n is an integer ranging from 0 to 6; each R37 and R4i is independently selected from H,
OR36, CI-Ca alkyl and C3-C10 cycloalkyl; each R42 and R43 is independently selected from
the group consisting of H, C1-C6 alkyl, -V-(C3C10 cycloalkyl), -Y-(Cs-Clo aryl), -Y-(C6-C10
heteroaryl), -Y-(5-10 membered heterocycly1), -Y-0-Y'-OR39, -YI-0O2-R37, and 2Y-OR37,
wherein, Y is a bond or is - (C(R37)(H))," wherein n is an integer ranging from Ito 6, Y1 is
-(C(R39)(H))," and the alkyl, cycloalkyl, aryl, heteroaryl and heterocyclyl moieties of the
foregoing Itc and R43 groups are optionally substituted by 1 or more substituents
independently selected from R44; or R42 and R43 taken together with the nitrogen to which
they are attached form a C5-C9 azabicyclic, aziridinyl, azetidinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, isoquinolinyl, or dihydroisoquinolinyl ring, wherein
said C5-C9 azabi cyclic, aziridinyl, azetidinyt, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, isoquinolinyl, or dihydroisoquinolinyl ring are optionally substituted by 1 to 5
R44 substituents, with the proviso that 1142 andR43 are not both bonded to the nitrogen
directly through an oxygen; each R44 is independently selected from the group consisting of



when D is selected from the group consisting of H, C1-C6 alkyl, C3-Ct 0 cycloalkyl, - C(0)NR42R43,
-C(0)(C6-C10 aryl), -(CF12).(C6-Cio aryl), -(0-12)"(5 to 10 membered heterocycly1),
-(CH2)"NR42R43, -SO to 6, and wherein said C t-C6 alkyl, -C(0)(C6-C10 aryl), -(CF12)n(C6-C to aryl),
-(CH2)11(5 to 10 membered heterocycly1) moieties are unsubstituted or substituted by one or more
substituents selected from R38, with the proviso that R38 is not -(CH2)3_6NR36R39, -
NR37S02NR36R39, S02R36, or C2-C6 alkenyl, A1 is -S-, A2 is -N- or -CH-, A3 is -CH-, and Z is -0-,
-S- or -NH-, then Ar-G is not unsubstituted C6 aryl or 6-membered heterocyclyl  group or C6 aryl or
6-membered heterocyclyl group substituted with 1 to 5 substituents selected from R38, with the
proviso that R38 is not -(CH2)3.4NR36R34, -NR37S02NR36R34, S02R36, or C2-C6 alkenyl; when D
is selected from the group consisting of imidazolyl, oxazolyl, oxadiazolyl, isoxazolyl, thiazolyl and
thiadiazolyl, wherein said imidazolyl, oxazolyl, oxadiazolyl, isoxazolyl, thiazolyl and thiadiazolyl are
optionally substituted by 1 to 5 substituents selected from R38, with the proviso that R38 is not nitro,
azido, -C(0)0R46, -0C(0)R46, -0C(0)0e, - C(0)(012)6(C6-Cto aryl), -(CF12)s0(CH2)(C6-C10 aryl),
C3-Cm cycloalkyl or Ci-05 alkylamino, R36 and R39 are not -OH, C3-05 cycloalkyl,
-(C1-12)0CN(CH2)"OR32 or - (CH2)nCN(CH2)R37, R32 and R41 are not -0R36 or C3-C10 cycloalkyl,
and R413 is not C3-C10 cycloallcyl, Al is -S-, A2 is N, CH or C-CN, A3 is -CH-, and Z is -NH-, then
Ar-G is not unsubstituted 6-membered heterocyclyl or 6-membered heterocyclyl optionally substituted
by 1 to 5 substituents selected from R38, with the proviso that R38 is not nitro, azido, -C(0)0R46,
-0C(0)R413, -0C(0)0R40, -C(0)(CH2)6(C6-Clo aryl), - (CH2)60(CH2)(C6-Ct0 aryl), Ca-C10 cycloalkyl
or CI-C6 alkylamino, R36 and R34 are not - OH, C3-C6 cycloalkyl, -(C112)nCN(CH2),,OR37 or
-(CH2)CN(CH2)R32, R33 and R41 are not -0R36 or C3-C to cycloalkyl, and R48 is not C3-Cm
cycloalkyl; when D is selected from the group consisting of H, CI-C6 alkyl, -C(0)NR36R34,
-C(0)(C6-C10 aryl), -(CH2)(C6-Cm aryl), and -(CH2),,(5 to 10 membered heterocyclyl), wherein said
groups, other than H, are unsubstituted or substituted by one to five substituents selected from R",
with the proviso that R38 is not -(CH2)34NR361234, -NR37S02NR36R34, S02R36, C2-C6 alkenyl,
C3-C,0 cycloalkyl or Ci-C6 al lcylamino, R36 and R34 are not -OH, C3-Ci0 cycloalkyl,
-(CH2)nCN(CH2)OR37 or -(C112)nCN(CH2)"R32, R33 and R41 are not OR36 or C3-C10 cycloaLkyl
and R4 is not C3-Cie cycloalkyl, A1 is -S- when A3 is -CH- or A iS - CH- when A3 is -S-, A2 is -N- or
-CH-, and Z is -NH- or N-(CI-C6 alkyl), then Ar-G is not unsubstituted C6 aryl or 6-membered
heterocyclyl or CO aryl or 6-membered heterocycly1 substituted with I to 5 substituents selected from
the group R38, with the proviso that RH is not -(C112)3_61%1R36R34, -NR37S02NR36R34, S02R36,
C2-C6 allcenyl, C3- C,0 cycloalkyl or Ci-C6 alicylamino, R36 and R34 are not -OH, C3-Cm cycloalkyl,
- (CH2)"CN(CH2),OR37 or -(CH2)6CN(CH2)R37, 1237 and R41 are not OR36 or C3-C10 cycloalkyl
and R4 is not C3-C10 cycloalkyl; when D is selected from the group consisting of -C(0 )NR42R43,
4cti2)nbaz42R43, NR42q=0)R43, _8o2R42, _so2NR.42--43, NR37S02R42, -NR37so2NR42R435
0R42)R43, _cer..NR42)R43, _NR37c(=NR42)R43, _c(=NR42)NR37R43, _  NR37CH,lley,a3iR43,
_cfcia42 and ,c02- , 42 tr. wherein the alkyl, aryl and heterocyclyl moieties of the foregoing R42 and
R43 groups are optionally substituted with 1 to 3 substituents independently selected from the group
R44, with the proviso that R44 is not nitro, azido, -C(0)0R4, -0C(0)R40, OC(0)0R40, C3-C10
eycloallcyl or CI-C6 alkylamine, Al is -5-, A2 is N, CH or C(CN), A3 is CH, and Z is NH or
N-(CI-C6)alkyl, then Ar-G is not 6-membered heterocyclyl, wherein the 6-membered heterocyclyl is
optionally substituted by 1 to 5 substitutents from the group R44, with the proviso that R44 is not nitro,
azido, -C(0)0R40, -0C(0)R4, OC(0)01240, C3-C10 cycloallcyl or C,-C6 alicylamine; when D is -CaCH
or -CC-(CR43R43)-R, A' is -S- and A3 is-CU- or Al is -CH- and A3 is - S-, A2 is N, and Z is Nil or
N-(CI-C6)allcyl, then Ar-G is not selected from the group consisting of aryl optionally substituted with
one or more substituents selected from the group consisting of halo, allcynyl, -CF3, -(CH2)6013.37,
-(CH2)6Sle, -NO2, CI-Cs alkyl, - CN, -SO2R5, -(C112)aryl and -(CH2)Nft50R31, and heteroaryl
optionally substituted with one or more substituents selected from the group consisting of halo,
alkynyl, -CF3, - (CE12)60R37, -(CH2)6S1237, -NO2, C1-C6alkyl, -CN, -S009, -(CH2)0aryl and -
(CH2)6NR3012.31, wherein R57 is selected from the group consisting of H, CI-C6 alkyl, -
(CH2)T,NeR51, iCH2)6heterocyclyl, -(CH2)aryl in which aryl is optionally substituted with one or more
substitutents selected from the group consisting of halo, -CF3, CIC6aLlcoxy, -NO2, Q-C6alkyl, -CN,
-502R30, and -(CH2)"NeR31, arylCI-C6alkenylene in which aryl is optionally substituted with one or
more substituents selected from the group consisting of halo, -CF3, CI-C6alkoxy, -NO2, C1-C6alkyl,
-CN, -502e, and - (CH2)NR33R51, heteroarylCI-C6alkenylene in which heteroaryl is optionally
substituted with one or more substituents selected from the group consisting of halo, -CF3,
CIC6alkoxy, -NO2, C,-Csalkyl, -CN, -S0213.50, and -(CH2)0NR3eR31, and -(C142).heteroaryl in
which heteroaryl is optionally substituted with one or more substituents selected from the group
consisting of halo, -CF3, C1-C6alkoxy, -NO2, CI-Csallcyl, -CN, -S02R33, and - (CH2)6N13.331e; and
when D is the group defined by -(2/1)-(Z12),"-(Z13)",,,, A' is -S- and A3 is CH, or A1 is CH and A3 is S,
A2 is N, and Z is NH, N-(CI-C3allcyl) or N-C(0)R33, then Ar-G is not the group defined by
-(Q1)-(Q2)6.1-(Q3)0.1, wherein Q1 is arylene, heteroarylene, aryl or aralkyl, Q2 is 0, 5(0)2, or S, and
Q3 is arallcyl, heteroary, or aryl. 10053]In a preferred embodiment of the compounds according to the
present invention, D is defined by the group R.7, wherein le is selected from the group consisting of-H,
halogen, Cr  C6 alkyl, C3-C10 cycloalkyl, -C(0 )1,1R42R43, _coxes-Cm aryl), _ C(0)(heterocycly1), -
C(0)(heteroary1), -Y-(C6-C10 aryl), -Y-(5-10 membered heterocyclyl), -Y-(heteroary1), -S-aryl,
-S-C1-C6 alkyl, -SO-C1-C6 alkyl, -S02-C1-C6 alkyl, -y_NR42R43. 402NR42R43 and _c(0)0R6a,
wherein the aforementioned R7 groups other than -II and halogen are optionally substituted by 1 to 5
R38. [0054]In a preferred embodiment of the compounds according to the present invention, D is
defined by the group R7, wherein R7 is selected from the group consisting of -H, - C(0)NR42R43,
-Y-(5 to 10 membered heterocyclyl), -Y-(C6-C10 aryl), -Y-(heteroary1), -YNR42-43, 



S02NR42R43 and C(0)0R42, wherein the aforementioned R7 groups other than -H are optionally
substituted by 1 to 5 R38. [0055]In a preferred embodiment of the compounds according to the
present invention, R7 is selected from the group consisting of -(CH2)6(5 to 10 membered
heterocyclyl), - C(0)Nee, _s02NR42R43 and _c02-.42, x wherein said R7 group -(CF12)n(5 to 10
membered heterocycly1) is unsubstituted or substituted by one or more R38 groups. 100561In a
preferred embodiment of the compounds according to the present invention, R7 is selected from the
group consisting of -(CH2)"(5 to 10 membered heterocycly1), and - C(0)NR42R43. [0057]In a
preferred embodiment of the compounds according to the present invention, R7 is -C(0
)NR42R43, wherein R42 and R43 are independently selected from H, (C,-C6)alkyl, (C3-
C10)cycloallcyl, -(CH2)"(C3-C19 cycloallcyl), -(CH2),,(C6-C10 aryl), -(CH2),,(5 to 10 membered
hetcrocycly1), 4CH2),10(CH2)10R37, 4C1-12)nOR.37, wherein n is an integer from 0 to 6, i is an
integer from 2 to 6, and the alkyl, aryl and heterocyclyl moieties of said R42 and R43 groups are
unsubstituted or substituted with one or more substituents independently selected from R38, or R42
and R43 are taken together with the nitrogen to which they are attached to form a C6-C9 azabicyclic,
aziridinyl, azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, isoquinolinyl, or
dihydroisoquinolinyl ring, wherein said Cs-C9 azabicyclic, aziridinyl, azetidinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, isoquinolinyl, or dihydroisoquinolinyl ring are un substituted
or substituted with 1 to 5 R.38 substituents, where R42 and R43 are not both bonded to the nitrogen
directly through an oxygen. 10058]In a preferred embodiment of the compounds according to the
present invention, R7 is -C(0)NR42R43, wherein R42 and n                               a tc. are taken together
with the nitrogen to which they are attached to form a C5-C azabicyclic, aziridinyl, azetidinyl,
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, isoquinolinyl, or dihydroisoquinolinyl
ring, wherein said C6-C9 azabicyclic, aziridinyl, azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, isoquinolinyl, or dihydroisoquinolinyl ring are unsubstituted or substituted
with 1 to 5 R38 substituents. [0059]In a preferred embodiment of the compounds according to the
present invention, le is -C(0)N-R42isn43, wherein R42 and R43 are taken together with the nitrogen to
which they are attached to form a pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl,
isoquinolinyl, or dihydroisoquinolinyl ring, wherein said pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyi, thiomorpholinyl, isoquinolinyl, or dihydroisoquinolinyl ring are unsubstituted or substituted
with 1 to 5 R38 substituents. [0069]In a preferred embodiment of the compounds according to the
present invention, le is -C(0) Nee, wherein R42                             and R43 are taken together with the
nitrogen to which they are attached to form a pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, or
thiomorpholinyl ring, wherein said pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, or thiomorpholinyl
rings are unsubstituted or substituted with 1 to 5 R38 substituents. [0061]In a preferred embodiment of
the compounds according to the present invention, 112 is -C(0)NR42R43, wherein R42 an K-43
are taken together with the nitrogen to which they are attached to form a pyrrolidinyl or piperidinyl ring,
wherein said pyrrolidinyl or piperidinyl ring are unsubstituted or substituted with 1 to 5 R38
substituents. [0062]In a preferred embodiment of the compounds according to the present invention, le
is -C(0)NR42R43, wherein R42 and R43 are taken together with the nitrogen to which they are
attached to form a pyrrolidinyl ring, wherein said pyrrolidinyl is unsubstituted or substituted with I to 5
R38 substituents. [0063]In a preferred embodiment of the compounds according to the present
invention, 112 is -C(0)NR42R43, wherein R42 and R43 are taken together with the nitrogen to which
they are attached to form a pyrrolidin-l-yi ring, wherein said pyrrolidin-l-y1 is unsubstituted or
substituted by 1 to 5 R38 substituents. [0064]In a preferred embodiment of the compounds according
to the present invention, le is -(012)(5 to 10 membered heterocycly1) group, wherein said -(CH2)0(5 to
10 membered heterocycly1) group is unsubstituted or substituted by Ito 5 R38 groups. [0065]In a
preferred embodiment of the compounds according to the present invention, R7 is -(C112)(5-8
membered heterocycly1) group, said -(CH2)0(5-8 membered heterocycly1) group is unsubstituted or
substituted by 1 to 5 R38 groups. [0066]In a preferred embodiment of the compounds according to the
present invention, le is -(CH2)"(5 or 6 membered heterocycly1) group, said -(CH2)0(5 or 6 membered
heterocycly1) group is unsubstituted or substituted by Ito 5 R38 groups. 



[0067]In a preferred embodiment of the compounds according to the present invention, 117 is
-(CH2)"(5 membered heterocycly1) group, said -(CH2)n(5 membered heterocycly1) group is
unsubstituted or substituted by I to 5 R38 groups.  [0068]In a preferred embodiment of the compounds
according to the present invention, R7 is -(CH2)thiazolyl, wherein n is an integer from 0 to 6, said
-(CH2)nthiazoly1 is unsubstituted or substituted by I to 5 1238 groups. [0069]In a preferred
embodiment of the compounds according to the present invention, R7 is a thiazolyl, said thiazoly1 is
unsubstituted or substituted by 1 to 5 R38 groups. [0070]In a preferred embodiment of the compounds
according to the present invention, le is an imidazolyl, said imidazolyl is unsubstituted or substituted by
1 to 5 R35 groups. 100711In a preferred embodiment of the compounds according to the present
invention, le is selected from the group consisting of imidazolyl, oxazolyl, oxadiazolyl, isoxazolyl,
thiazolyl and thiadiazolyl, wherein the imidazolyl, oxazolyl, oxadiazolyl, isoxazolyl, thiazoly1 and
thiadiazolyl, each of which is optionally substituted by 1 to 5 R38 groups. [0072]In a preferred
embodiment of the compounds according to the present invention, I27 is selected from the group
consisting of halo, -CO2H, -CONH2 and -CSNH2. [0073]In a preferred embodiment of the compounds
according to the present invention, le is a heteroaryl group optionally substituted by one or more
moiety selected from the group consisting of halo, cyano, nitro, trifluoromethoxy, trofluoromethyl,
azido, -C(0)1k43, - C(0)0R40, -0C(0)R4, -0C(0)0114, -NR36C(0)R39, -C(0)NR361139, -NeR37, -OR",
- S02N1136R39, (C1-C6)alkyl, (C3-Cl0)cycloalkyl, -(CH2)30(CH2),NR36R39, -(CH2)00(CH2)10R39,
-(C112)OR39, -S(0)j(Ci-Cs alkyl), -(CH2)(C6-C10 aryl), 4C1-12)n(5 to 10 membered heterocyclyl),
-C(0)(C1-12)4C6-C10 aryl), -(C112)0O(CH2)(C6-C10 arYl), -(CH2)10(CH2)(5 to 10 membered
heterocyclyl), -C(0)(CH2)8(5 to 10 membered beteroeyelyD,- (CH2)fr1R39(012),NR36R39,
-(CH2)NR39CH2C(0)NR36R39,-(CH2)jNR39(012)1NR37C(0)r, (CH2))NR39(CH2)10(012)10R37,
-(CH2)J14R39(CH2)$(0)3(C1-es alkyl), -(C1-12)3NR39, - (0-12),a36, -S02(CH2)0(C6-C10 aryl), and
-S02(CH2)(5 to 10 membered heterocyclyl), wherein j is an integer from 0 to 2, n is an integer from 0
to 6, i is an integer from 2 to 6, the -(CH2)1- and -(CH2)- moieties of the said substituent groups
optionally include a carbon-carbon double or triple bond where n is an integer between 2 and 6, and
the alkyl, aryl and heteroeyely1 moieties of the substituent groups are unsubstituted or substituted with
one or more substituents independently selected from halo, cyano, nitro, trifluoromethyl, azido, -OH, -
C(0)R40, -C(0)0e, -0C(0)R40, _ocoppR40, _NR36cocoR39, "c(o)NR3e,R39, (C112)"NR36R39,
(Crcs)alkyl, (C3-C10)cycloalkyl, -(C112)4C5-Cio aryl), -(CH2)45 to 10  membered heterocycly1),
-(CH2)"0(CH2),OR37, and -(CH2)nOR37, wherein n is an integer from 0 to 6 and i is an integer from 2
to 6, and wherein R36 and R39 are independently selected from the group consisting of H, -OH,
(Ci-C6)alkyl, (C3-Cia)cycloalkyl, -(CH2)0(C9-C10 aryl), - (0-12)45 to 10 membered heterocycly1),
-(CH2)O(CH2)10R37 and -(C112)"0R37, wherein n is an integer from 0 to 6 and i is an integer from 2
to 6, and the alkyl, aryl and heterocyclyl moieties of the R36 and R39 groups are unsubsfituted or
substituted with one or more substituents independently selected from hydroxy, halo, cyano, nitro,
trifluoromethyl, azido, - C(0)R46, -C(0)0124, -00(0)R46, -0C(0)0R46, -NR37C(0)R41, -C0:0R37R41,
_NeR415 (C1_ C6)alkyl, -(0-12)4C6-.C10 aryl), -(CH2)n(5 to 10 membered heterocycly1),
-(CH2)110(CH2),OR37, and -(CH2)OR37, wherein n is an integer from 0 to 6 and i is an integer from 2
to 6, where when R36 and R39 are both attached to the same nitrogen, then R36 and R39 are not
both bonded to the nitrogen directly through an oxygen. [0074]In a preferred embodiment of the
compounds according to the present invention, R7 is selected from the group consisting of H,
-(Ct-C6)alkyl, -C(0)NR36R37, -C(0)(C6-C10 aryl), - (C112)4C6-C10 aryl) and -(CH2)n(5 to 10
membered heterocyclyl), wherein the R7 groups other than H are optionally substituted by Ito 5 R38
groups. Preferably R7 is -(CI-12)(C6-C10 aryl) and -(CH2)0(5 to 10 membered heterocyclyl),
optionally substituted by Ito 5R38 groups, more preferably phenyl or pyridyl, optionally substituted by 1
to 5 R38 groups. 10075]In a preferred embodiment of the compounds according to the present
invention, R7 is selected from the group consisting of H, -(CI-C6)allcyl, -C(0)NR36R37, -C(0)(C6-Cic,
aryl), - (C1-12)0(C6-C10 aryl) and -(CH2)n(5 to 10 membered heterocyclyl), wherein the R7 groups
other than H are optionally substituted by tert-butyl-dimethyl-silanyl and I to 3 R38 groups. 100761In a
preferred embodiment of the compounds according to the present invention, R7 is selected from the
group consisting of -C(0)NR42.-.43 K , -(CH 2)./.44R42R43, ..FiR42c(0)R43, s02R42, _so2NR4
2R43, -NR37S02R42, -NR37S02NR42R43, -C(=N-0R42)R43, -c(=NR42)R43, mec(=NR42)R43,
_q=NR42)NR37R43, _Ts/R31c(,NR42)NR37R43, _c(0)R42, _co2R42, wherein each R42 and R43 is
independently selected from the group consisting of 1-1, (CI-C6)alkyl, - (C1-12)4C3-C1e)cycloalkyl),
-(CH2)n(C9-Clo aryl), -(CH2)(5 to 10 membered heterocycly1), - (CH2),O(CH2)1OR37, 4C1-12)OR37,
wherein n is an integer from 0 to 6 and i is an integer from 2 to 6, and the alkyl, aryl and heterocycly1
moieties of the foregoing R42 and R43 groups are optionally substituted by 1 to 3 substituents
independently from R38, or le2 and 1143 are taken together with the nitrogen to which they are
attached to form a C5-C9 azabicyclic, aziridinyl, azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, isoquinolinyl, or dihydroisoquinolinyl ring, wherein said C5-C9
azabicyclic, aziridinyl, azetidinyl,  pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomerpholinyl,
isoquinolinyl, or dihydroisoquinolinyl ring are unsubstituted or substituted with 1 to 5 R38 substituents,
with the proviso that R47 and R43 are not both bonded to the nitrogen directly through an oxygen.
[0077]In a preferred embodiment of the compounds according to the present invention, R7 



is selected from the group consisting of -C(0)NR47R43, -s02R42, _so2NR421t43, 0R42)eand
."-NR42)R43 . [0078]In a preferred embodiment of the compounds according to the present invention,
R7 is -C(0)NR42nts.43, wherein each R47 and R43 is independently selected from the group
consisting of H, (C1-C6)alkyl, -(CH2)OR37, wherein n is an integer from 0 to 6 and the alkyl moiety of
the foregoing R47 and R43 groups are optionally substituted by Ito 3 substituents independently from
halo, cyano, trifluoromethyl, -C(0)R40, -NR37C(0)R4I, -C(0)NR37R41, -NR 37R:11, (C1- C6)alkyl,
-(C1-12)4C6-C40 aryl), -(C112)(5 to 10 membered heterocycly1), 4C112)110(C112)10R37 and
-(CH2)00R37, wherein n is an integer from 0 to 6 and i is an integer from 2 to 6, or R47 and R43 are
taken together with the nitrogen to which they are attached to form a Cs-Cs azabicyclic, aziridinyl,
azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, isoquinolinyl, or
dihydroisoquinolinyl ring, wherein said C5-Cg azabicyclic, aziridinyl, azetidinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, isoquinolinyl, or dihydroisoquinolinyl ring are unsubstituted or
substituted with Ito 5 R38 substituents, with the proviso that R47 and R43 are not both bonded to the
nitrogen directly through an oxygen. [0079]In a preferred embodiment of the compounds according to
the present invention, R7 is _c(c)NR42.-.4s, .6. wherein R47 and 7(43 are taken together with the
nitrogen to which they are attached to form a Cs-Cs azabicyclic, aziridinyl, azetidinyl, pyrrolidinyl,
piperidinyl, piperazinyl or morpholinyl ring, wherein said Cs-Cs azabicyclic, aziridinyl, azetidinyl,
pyrrolidinyl, piperidinyl, piperazinyl or morpholinyl ring are unsubstitutecl or substituted with 1 to 5 R38
substituents. [0080]In a preferred embodiment of the compounds according to the present invention,
R7 is -C(0)NR47R43, wherein R47 and R43 are taken together with the nitrogen to which they are
attached to form a Cs-Cs azabicyclic, aziridinyl, azetidinyl or pyrrolidinyl ring, wherein said Cs-Cs
azabicyclic, aziridinyl, azetidinyl or pyrrolidinyl ring are unsubstituted or substituted with Ito 5 R38
substituents. [0081]In a preferred embodiment of the compounds according to the present invention,
R7 is -C(0)NR42R43, wherein R42 and E. are taken together with the nitrogen to which they are
attached to form a Cs-Cs azabieyelic, azetidinyl or pyrrolidinyl ring, wherein said Cs-Cs  azabicyclic,
azetidinyl or pyrrolidinyl ring are unsubstituted or substituted with Ito 5 R3B substituents. 100821In a
preferred embodiment of the compounds according to the present invention, 127 is -C(0)NR421(43,
wherein 11.42 and R43 are taken together with the nitrogen to which they are attached to form a
Cs-Cg azabicyclic ring, wherein said C5-C9 azabicyclic ring is unsubstituted or substituted with 1 to 5
R38 substituents. [0083]In a preferred embodiment of the compounds according to the present
invention, R7 is -C(0)NR421143, wherein R42 and a a rt. are taken together with the nitrogen to which
they are attached to form a azetidinyl ring, wherein said azetidinyl ring is unsubstituted or substituted
with 1 to 5 R38 substituents. [0084]In a preferred embodiment of the compounds according to the
present invention, R7 is c(0)NR42R43, wherein R42 and K43 are taken together with the nitrogen to
which they are attached to form a pyrrolidinyl ring, wherein said pyrrolidinyl ring is unsubstituted or
substituted with 1 to 5 le substituents. [0085]In a preferred embodiment of the compounds according
to the present invention, R7 is selected from the group consisting of-H, halogen, nitro, azido, -
NR6aC(0)R6b, -0C(0)R61', -NR6aC(0)0R6b, -0C(0)NR6aR6broR6a, .sR6a, .s(0)R6a, _so2R6a,
SO3R6a, -SO2NR6aR6b, -COR6a, -0O2R6a, -CONR6aR6b, -(C1-C4)flU0rOalkyl, -(C1-
C4)fluoroalkoxy, -(CZ3Z4)aCN, and a moiety selected from the group consisting of -(CZ3r)aaryl,
-(CZ3Z4)a-heterocycle, (C2-C6)alkynyl, -(CZ3Z4)2-(C3-C6)cycloalkyl, -(CZ3Z4)3-(C5Cs)cycloalkenyl,
(C2-05) alkenyl and (CI -C6)alicyl, wherein said moiety is optionally substituted with 1 to 3
independently selected Y2 groups, where a is 0,1, 2, or 3, and wherein when a is 2 or 3, the CZ3Z4
units may be the same or different; wherein each R64 and R66 is independently selected from the
group consisting of hydrogen and a moiety selected from the group consisting of
-(CZ5Z6).-(C3-COeycloalkyl, -(CZ5Z6V(C5- Cs)cycloalkenyl, -(CZ5Z6)u-aryl, -(CZ5Z6)u-heterocyc1e,
(C2-C6)alkenyl, and (Cr Cs)alkyl, wherein said moiety is optionally substituted with 1 to 3
independently selected Y3 groups, where u is 0,1, 2, or 3, and wherein when u is 2 or 3, the CZ5Z6
units may be the same or different, or R64 and R66 taken together with adjacent atoms form aatoms
form a heterocycle; 



each Z3, Z4, Z5 and Z6 is independently selected from the group consisting of H, F and (C1-
C6)allcyl, or each Z3 and r, or Z5 and Z6 are selected together to form a carbocycle, or two Z3 groups
on adjacent carbon atoms are selected together to optionally form a carbocycle;  each Y2 and Y3 is
independently selected from the group consisting of halogen, cyano, nitro, tetrawlyl, guanidino,
amidino, methylguanidino, azido, -C(0)Z7, -0C(0)NH2, -0C(0) NHZ7, -0C(0)NZ728, -NHC(0)Z7,
-NliC(0)NH2, -NHC(0)NHZ7, -NHC(0)NZ7Z8, - C(0)0H, -C(0)0Z7, -C(0)NH2, -C(0)NHZ7,-C(0)NZ7Z8,
-P(0)3H2, -P(0)3(Z7)2, - 5(0)314, -S(0)Z7, -S(0)2Z7, -8(0)3Z7, -Z7, -Ott, -OH, -NH2, -NI-1Z7, -NZ7Z8,
- C(--NH)NH2,-C(=NOH)NH2, -N-morpholino, (C2-C6)alkenyl, (C2-C6)alkynyl, (Cr C6)haloalkyl,
(C2-C6)haloalkenyl, (C2-C4haloalicyng (Ci-C6)haloalkoxY, - (CZ9ZINNI12, -(CZ9Z1),NHZ3,
4CZ9ZI),NZ7Z8, -X6(CZ9e),-(C3-Cs)cycloalkyl, - X6(CZ9Z15r(C5-Cs)cycloalkenyl, -X6(CZ9e),-aryl
and -X6(CZ9Z1),-heterocycle, wherein r is 1, 2, 3 or 4; X6 is selected from the group consisting of 0,
S, NH, -C(0)-, -C(0)NH-, -C(0)0-, -S(0)-, - 5(0)2- and -5(0)3-; Z7 and Z8 are independently selected
from the group consisting of an alkyl of Ito 12 carbon atoms, an alkenyl of 2 to 12 carbon atoms, an
alkynyl of 2 to 12 carbon atoms, a cycloallcyl of 3 to 8 carbon atoms, a cycloalkenyl of 5 to 8 carbon
atoms, an aryl of 6 to 14 carbon atoms, a heterocycle of 5 to 14 ring atoms, an aralkyl of 7 to 15
carbon atoms, and a heteroarallcyl of 5 to 14 ring atoms, or Z7 and Z8 together may optionally form a
heterocycle; Z9 and ZIG are independently selected from the group consisting of H, F, a
(Ci-C12)allcyl, a (C4- CliOarYI, a (C5-C14)heteroaryl, a (C2-C15)aralkyl and a (Cs-Cm)heteroarallcyl,
or Z9 and Z1 are taken together form a carbocycle, or two Z9 groups on adjacent carbon atoms are
taken together to form a carbocycle; or any two Y2 or Y3 groups attached to adjacent carbon atoms
may be taken together to be - 0[C(.29)(ZI)]0 or -orgege)1+1, or any two Y2 or Y3 groups attached to
the same or adjacent carbon atoms may be selected together to form a carbocycle or heterocycle; and
wherein any of the above-mentioned substituents comprising a CH3 (methyl), CH2 (methylene), or CH
(methine) group which is not attached to a halogen, SO or SO2 group or to a N, 0 or S atom optionally
bears on said group a substituent selected from hydroxy, halogen, (C1- COalkyl, (Ci-C4)allcoxy and
an -NRCI-C4)alkyli [(Ci-C4)alkyll [0086]In a preferred embodiment of the compounds according to the
present invention R7 is selected from the group consisting of-H, -Y-(aryl), -Y-(heteroaryl) and
C(0)-heterocyclyl, each of which, except for -H, is optionally substituted with 1 to 5 R38.  [00871In a
preferred embodiment of the compounds according to the present invention, R7 is selected from the
group consisting of N- , ---0, Q,  Nty_ -- Cr-% I---V-* , t-.3-4-, ----N--- 



0+ s,   S.     N  CN,A N-, N ( \  N-N 1.1_,NH-, N-N q-4-, -N ...."--1- u,  0,s...Ns 1...."27-1-,  N_N -N  11-
N-8/1-, NU:414, "el+, 



LN,1-, O A- N, t-S -- N, NI- -..r. ---.... ------4/, rcANT N--:-..,/, CNN -1- ----, r-RN4. N----Jand I'F-- '
N-iIs1=---/,     wherein the members of said group are optionally substituted by I to 3 R5. 10088]In a
preferred embodiment of the compounds according to the present invention, R7 is selected from the
group consisting of 0". -r "-H. ,s , Nj--- t. r NH. , N N//-11  



N N=N,  _  N- It-.1- 14--;;N, N-N g ji. N-, N-N (... )_i. -N, rkt--t N=N, N (_-1. -Nand N \ N=N   wherein
the members of said group are optionally substituted with I to 3 R". 10089]In a preferred embodiment
of the compounds according to the present invention, R7 is selected from the group consisting of , asI
wspHs N-Ne-I-, >A- nN7 04 
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d N. L.--  100901In a preferred embodiment of the compounds according to the present invention, R7
is selected from the group consisting of phenyl and pryidyl, which are optionally substituted by I to 5 R.
100911In a preferred embodiment of the compounds according to the present invention, is defined by
the group RI, wherein RI is -CECH or -C=C-(CR45R45)11-le6; wherein  each R45 is independently
selected from the group consisting of 11, a (C1-C6)alkyl and a (C3- C8)cycloalkyl; R46 is selected
from the group consisting of heterocyclyl, -N(R47)-C(0)- 



MR47)(R48), -MR")- C(S)-N(R47)(R45), - N(R47)-C(0)-0R45, -N(R47)-C(0)-(CH2)6-R45,
-N(R")-SO2R47, - (CH2)11NR47R4B, (012)nOR48, -(C112)11SR49, -(C1J2)nS(C)R49,
(012)nS(0)2R49, - 0C(0)R49, -0CM0R49, -C(0)NR47R48, heteroaryl optionally substituted with one or
more substituents selected from the group consisting of halo, -CF3, (CI-C6)alkoxy, - NO2,
(CI-C6)alkyl, -CN, -S02R5 and -(CH2)6Nele, and aryl optionally substituted with one or more
substituents selected from the group consisting of halo, -CF3, (Cr C6)alkoxy, -NO2, (Q-Caalkyl, -CN,
-S02R5 and -(CH2)"NR501251; R47 and 1248 are independently selected from the group consisting
of H, (C1-C6)alkyl, (C3- Cs)cycloalkyl, heterocyclyl, -(CH2),,NR50R51, -(CH2)OR50, -(CH2)C(0)R49,
-C(0)2R49, -(CH2)SR49, -(CH2)8S(0)R49, -(CH2),,S(0)2R49, -(CF12)6R49, 4C112)CN, aryl optionally
substituted with one or more substituents selected from the group consisting of halo, - CF3,
(C1-C6)alkoxy, -NO2,-CN, -(CH2)60R49, -(CH2),,heterocyclyl, - (CH2)11heteroaryl, -S02R5 and
-(CH2)NeR51, and heteroaryl optionally substituted with one or more substituents selected from the
group consisting of halo, -CF3, (Cr C6)alkoxy, -NO2, (C1-C6)alkyl, -CN, -(CH2)80R49,
-(C112)6heterecyclyl, - (CH2)nheteroaryl, -SO2R5 and -(CH2)6NR501251, or R47 and R45, together
with the atom to which they are attached, form a 3-8 membered carbo- or hetero-cyclic ring; R49 is
selected from the group consisting of (C,-C6)alkyl, (C3-Cs)cycloalkyl, heterocyclyl(Cr C6)alkylene,
aryl(CI-C6)alkylene wherein the aryl is optionally substituted with one or more substituents selected
from the group consisting of halo, -CF3, (CI-C6)alkoxy, - NO2, (C1-C6)alkyl, -CN, -S02R5 and
-(CH2)"NR50R51, heteroaryl(CI-C6)allcylene wherein the heteroaryl is optionally substituted with one
or more substituents selected from the group consisting of halo, -CF3, (CI-C6)alkoxy, -NO2,
(C1-C6)alkyl, -CN, - S02R5 and -(CH2)11NieR51, aryl optionally substituted with one or more
substituents selected from the group consisting of halo, -CF3, (C1-C6)alkoxy, -NO2, (C1-C6)alkyl, -
CN, -S02R5 and -(CH2),,NR50R51, and heteroaryl optionally substituted with one or more
substituents selected from the group consisting of halo, -CF3, (C1-C6)alkoxy, - NO2, (C1-C6)alkyl,
-CN, -S02R5 and -(CH2)"NR50R5I; R5 and R51 are independently selected from the group consisting
of H, (C,-C6)alkyl, (C3- Cs)eycloalkyl and -C(0)R45, or  Rs and R51, together with the atom to which
they are attached, form a 3-8 membered cache- or hetero-cyclic ring. 100921In a preferred
embodiment of the compounds according to the present invention, -46 it is selected from the group
consisting of -N(R47)-C(0)-N(R47)(R48), -N(1247)-C(0)-(CH2)n- R43 and -(0-12).NR47R48; wherein
R47 and R" are independently selected from the group consisting of PI, (C1-C6)alkyl, (C3-
Cs)cycloalkyl, heterocyclyl, -(CH2)11NeR51, -(CH2)n0R50, -(CH2)S(0)2R49 and - (CH2)0CN, or R4.3
and R4B, together with the atom to which they arc attached, form a 3-8 membered carbo- or
hetero-cyclic ring; and R5 and R51 are independently selected from the group consisting of II and
(CI-C6)alkyl, or R5 and R51, together with the atom to which they are attached, form a 3-8 membered
carboor hetero-cyclic ring. [0093]In a preferred embodiment of the compounds according to the
present invention, R1 is selected from the group consisting of HO."_   -e-, _ - *- 0Th       
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[0094]In a preferred embodiment of the compounds according to the present invention, D is defined by
the group R21, wherein R21 is defined by -(Z11)-(Z12)m-(Z13)rni, wherein Z11 is heterocyclyl, when
in and in! are 0, or heterocyclylene, when either in or ml are 1; Z12 is selected from the group
consisting of OC(0), OC(S) and C(0); Z13 is selected from the group consisting of heterocyclyl,
aralkyl,N(H)R52, (C1-C3)alicyl, - 0R52, halo, S(0)2R55, (Q-C3)hydroxyalkyl and (C1-C3)haloalkyl; m
is 0 or 1; ml is0 or 1; R52 is selected from the group consisting of 11, -(a12)(18(0)211.54, -(C1-Cs)
alkyl- NI1,53R53, (CrC3)alkyl, -(C112)40R53, -C(0)1254 and -C(0)0R53; q is 0, 1, 2, 3 or 4; each R53
is independently (C1-C3)allcyl; R54 is (C1-Qallcyl or N(H)R53; and R56 is selected from the group
consisting of NH2, (CI-C3)alkyl and OR52. [0095)In a preferred embodiment of the compounds
according to the present invention, Z11 is a heterocycly1 and in and ml are each 0. [00961In a
preferred embodiment of the compounds according to the present invention, Z11 is a heterocyclyl and
m is 0 and n is 0, where the heterocycly1 group is selected from the group consisting of   0N-k- H , (ik
FIN, , (--- HN..".., re, -NH , and -Try- 1,,NH .    



100971In a preferred embodiment of the compounds according to the present invention, Z11 is
heterocyclylene, Z12 is OC(0), m is 1, ml is 1 and Z13 is heterocyclyl. [0098]In a preferred
embodiment of the compounds according to the present invention, Z" is )LC?1/4 NH , Z12 is OC(0),
and Z13 is 0-Th L-Nss, or Z13 is N(II)R52, wherein R52 is (C1-C3)allcyl. [0099]In a preferred
embodiment of the compounds according to the present invention Z11 is heterocyclylene, Z12 is C(0)
and m is 1, ml is 1 and Z13 is (Cy-C3)haloalkyl. [0100]In a preferred embodiment of the compounds
according to the present invention, Z" is 1-0;1/4L NH , Z12 is C(0), and Z13 is (CI-C3)haloalkyl,
preferably -CF3. [01011In a preferred embodiment of the compounds according to the present
invention, Z" is heterocyclylene, m is 0, ml is 1 and ZI3 is heterocyclyl. 101021In a preferred
embodiment of the compounds according to the present invention, 11 is  m is 0, and Z13 is CiTh
CASs, or Z'3 is (C1-C3)alkyl, or Zi3 is -OH, or  Z13 is -OR 52, wherein le2 is (CI-C3)alkyl, preferably
-CH3 or Z13 is halo, preferably -F, or 



Z13 is (CI-C3)hydroxyalkyl, preferably -CH3OH. [0103]In a preferred embodiment of the compounds
according to the present invention, R21 is selected from the group consisting of    HOH  HO, 1- HO
NH =      Q-     NH  H , =    [0104]In a preferred embodiment of the compounds according to the
present invention wherein D is defined by the group R21, the heterocyclic or heterocyclyl group is
optionally substituted with a substituent selected from the group consisting of (C,-C6)alkyl,
(CiC6)alkoxy, (Ci-C6)alkylsufanyl, (CI-C6)alkylsulfenyl, (C1-C6)alkylsulfonyl, oxo, hydroxyl, mercapto,
amino optionally substituted by alkyl, carboxy, carbamoyl optionally substituted by alkyl,
alkylcarboxyamide, carboxyamide, aminosulfonyl optionally substituted by alkyl, ureido, arylurea,
arylthiourea, alkylurea, cycloalkylurea, sulfonylurea, nitro, cyano, halo, aryl, aralkyl, heteromyl and
(Ci-C6)perfluoroalkyl. Such a ring may be optionally fused to one or more other "heterocyclic" ring or
cycloalkyl ring. Preferred examples of "heterocyclic" moieties include, but are not limited to,
tetrahydrofiiranyl, pyranyl, 1,4- dioxaner, 1,3-dioxanyl, piperidinyl, piperazinyl, 2,4-piperazinedionyl,
pyrrolidinyl, pyrrolidinon-2-yl, pyrrolidinon-3-yl, pyrrolidinon-4-yl, pyrrolidinon-5-yl, imidazolidinyl,
pyrazolidinyl, morpholinyl, thiomoipholinyl, tetrahydrothiopyranyl, tetrahydrothiophenyl, and the like
[0105]In a preferred embodiment of the compounds according to the present invention wherein D is
defined by the group R21, the heterocyclylene group is optionally substituted with substituents
selected from the group consisting of (Ci-C6)allcyl, (Ci-COalkoxy, (C1- C6)alkylsufanyl,
(C1-C6)alkylsulfenyl, (Ci-C6)alkylsulfonyl, oxo, hydroxyl, mercapto, amino optionally substituted by
alkyl, carboxy, carbamoyl optionally substituted by alkyl, alkylcarboxyamide, carboxyamide,
aminosulfonyl optionally substituted by alkyl, ureido, mylurea, mylthiourea, alkylurea, cycloalkylurea,
sulfonylurea, nitro, cyano, halo and (Cr C6)perfluoroalkyl, multiple degrees of substitution being
allowed. Such a ring may be optionally fused to one or more benzene rings or to one or more of
another "heterocyclic" rings or cycloalkyl rings. Preferred examples of "heterocyclylene" include, but
are not limited to, tetrahydrofiiran-2,5-diyl, morpholine-2,3-diyl, pyran-2,4-diyl, l,4-dioxane-2,3- diyl,
1,3-dioxane-2,4-diyl, piperidine-2,4-diyl, piperidine-1,4-diyl, pyrrolidinon-2,3-diyl, pyrrolidinon-2,4-diyl,
pyrrolidinon-2,5-diyl, pyn-olidinon-3,4-diyl, pyrrolidinon-3,5-diyl, pynolidinon-4,5-diyl,
morpholine-2,4-diyl, and the like. 



[0106]In a preferred embodiment of the present invention, D is selected from the group consisting of
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101071In a preferred embodiment of the compounds according to the present invention, Z is selected
from the group consisting of-O-,-S(0)0.2 and -NR5-, wherein R5 is selected from the group consisting
of H, an optionally substituted (Ci-Cs)acyl and C1-C6 allcy1-0-C(0), wherein CI-Cs alkyl is optionally
substituted. 10108]In a preferred embodiment of the compounds according to the present invention, Z
is-O-. 101091In a preferred embodiment of the compounds according to the present invention, Ar is a
group of the formula C, .\.11.: A5 (R2)q wherein, A4, As, As an   7 a A are independently selected
from the group consisting of N and -CH2-, with the proviso that no more than two of A4, A5, A6 and A'
can be N;  it each occurrence is independently selected from the group consisting of-H, halogen,
trihalomethy/, -CN, -NO2, -NH2, -OE -NR3.124, -S(0)0.2R3, -S(0)2N12.3123, -C(0)0R3, -
C(0)NR3123, -N(R3)S02R3, -N(123)C(0)R3, -N(R3)CO2R3, -C(0)12.3, C1-C4 alkoxy, Crea alkylthio,
-0(CH2),,aryl, -0(CH2Ilheteroaryl, -(CH2)o-s(arY0, -(CH2)o4heteroary1), CI-Cs alkyl, C2-C6 alkenyl,
C2-C6 alkynyl, -C112(CH2)o-4-T2, wherein T2 is selected from the group consisting of -OH, -0Me,
-0Et, -NI-I2, -NHMe, -NMe2, -MD and -NEt2, and wherein the aryl, heteroaryl, C1-C6 alkyl, C2-C6
alkenyl, and C2-C6 alkynyl are optionally substituted; and R.3 selected from the group consisting of -H
and 12.4; R4 is selected from the group consisting of a (C1-C6)alkyl, an aryl, a lower arylalkyl, a
heterocyclyl and a lower heterocyclylalkyl, each of which is optionally substituted, or R3 and R4, taken
together with a common nitrogen to which they are attached, form an optionally substituted five- to
seven-membered heterocyclyl, which optionally contains at least one additional annular hteroatom
selected from the group consisting of N, 0, S and P; and q is an integer from 0 to 4. [0110]In a
preferred embodiment of the compounds according to the present invention, Ar is selected from the
group consisting of phenyl, pyrazine, pyridazine, pryimidine and pyridine, wherein each of said phenyl,
pyrazine, pyridazine, pryimidine and pyridine are optionally substituted with between zero and four R2.
[0111]In a preferred embodiment of the compounds according to the present invention, Ar is phenyl,
optionally substituted with between zero and four R2. [0112]In a preferred embodiment of the
compounds according to the present invention, As is phenyl, substituted with between zero and four
halo. [0113]In a preferred embodiment of the compounds according to the present invention, G is a
group B-L-T, wherein B is selected from the group consisting of absent, -N(R13)-', -mso2R13)-,-0-,
-S(0)0,2 and - L is selected from the group consisting of absent, -C(=S)N(R13)-, -C(=NR14)N(RI3)-, -
902N(1113)-, -SO2-, -C(=0)N(R13)-, -N(12.13)-, -C(1)C1-20.1kY1-1"1(Ri3)-, -N(RI)C1-
-C(.--0)Crkialkyl-C(=O)N(R13)-, -Coslkylene, -C(=0)CimallcylC(1)011.3-, -C(=NR14)-Co..1alltyl-C(r-0)-,
-C(=0)-, -C(=O)Co_ialkyl-C(=0)- and an optionally substituted four to six-membered heterocyclyl
containing between one and three annular heteroatoms including at least one nitrogen, wherein an
alkyl of the  aforementioned L groups is optionally independently substituted with one or two of 11,
(CI-C6)alkyl, halo, eyano or nitro, wherein the (CI-C6)alkyl is optionally substituted; and 



T is selected from the group consisting of-H, -R13, -Cmalkyl, -N(R13)C0.4alkyl-Q, -S02C04alkyl-Q,
-C(=0)C0.4alkyl-Q, N(R13)Q and -C(=-0)N(R13)-004alkyl-Q, wherein each C04alkyl is optionally
substituted; R13 is selected from the group consisting of -H,-CN, -NO2, -NH2, -0R3, -NR3R4,
-S(0)0.2R3, - S(0)2NR3R3, -C(0)0R3, -C(0)NR3R3, -N(R3)S021t3, -N(R3)C(0)R3, -N(R3)CO2R3, -
C(0)R3, -C(0)SR3, Cl -C4 alkoxy,allcylthio, -0(CH2)0aryl, -0(CH2)heteroaryl, - (CH2)04(arY1),
-(CH2)p-5(heteroary1), C1-C6 alkyl, C2-C6 alkenyl, CrC6 alkYnYl, - CH2(CH2)04-T2, an optionally
substituted C14 allcylcarbonyl, and a saturated or unsaturated three- to seven-membered carboxyclic
or heterocyclic group, wherein T2 is selected from the group consisting of-OH, -0Me, -0Et, -NH2,
-NI-]Me, -NMe2, -NIEt and -NEt2, and wherein the aryl, heteroaryl, CE-C6 alkyl, C2-C6 alkenyl, and
C2-C6 alkynyl are optionally substituted; two R13, together with the atom or atoms to which they are
attached, can combine to form a heteroalicyclic optionally substituted with between one and four of
R60, wherein the heteroalicyclic can have up to four annular heteroatoms, and the heteroalicyclic can
have an aryl or heteroaryl fused thereto, in which case the aryl or heteroaryl is optionally substituted
with an additional one to four of R60; R14 is selected from the group -H, -NO2,-N(R3)R4, -CN, -0R3,
an optionally substituted    (C1 -C6)alkyl, an optionally substituted heteroalicyclylallcyl, an optionally
substituted aryl, an optionally substituted arylalkyl and an optionally substituted heteroalicyclic, each
R3 is independently selected from the group consisting of-fl and R4; R4 is selected from the group
consisting of a (C,-C6)allcyl, an aryl, a lower arylalkyl, a heterocyclyl and a lower heterocyclylalkyl,
each of which is optionally substituted, or R3 and R4, taken together with a common nitrogen to which
they are attached, form an optionally substituted five- to seven-membered heterocyclyl, the optionally
substituted five- to seven-membered heterocycly1 optionally containing at least one additional annular
heteroatom selected from the group consisting of N, 0, S and P; R6 is selected from the group
consisting of -H, halogen, trihalomethyl, -CN, -NO2, -NH2, - OR3, -NR3R4, -S(0)0.2R3, -SO2NR3R3,
-0O2R3, -C(0)NR3R3, -N(R3)S02R3, - N(R3)C(0)R3, -N(R3)CO2R3, -C(0)R3, an optionally
substituted (CI-C6)alkyl, an  optionally substituted aryl, an optionally substituted heteroarylalkyl and an
optionally substituted arylalkyl; two R60, when attached to a non-aromatic carbon, can be oxo; Q is a
five- to ten-membered ring system, optionally substituted with between zero and four of R2o; and R2
is selected from the group consisting of -H, halogen, trihalomethyl, -CN, -NO2, -NH2, - 0R3, -0CF3,
-NR3R4, -S(0)0_2R3, -S(0)2NR3R3, -C(0)0R3, -C(0)NR3R3, -N(R3)S02R3, - N(R3)C(0)R3,
-N(R3)C(0)0R3, -C(0)R3, -C(0)SR3,alkoxy,alkylthio, - 0(CH2)"aryl, -0(CH2)"heteroaryl,
-(CH2)0-5(arYI), -(CH2)0.5(heteroary1), C1-C6 alkyl, C2- C6 alkenyl, C2-C6 alkynyl,
-CH2(CH2)0_4-T2, an optionally substituted CIA alkylcarbonyl, C14 alkoxy, an amino optionally
substituted by C14 alkyl, wherein the C14 alkyl may be optionally substituted by C14 alkoxy and a
saturated or unsaturated three- to seven-membered carboxyclic or heterocyclic group, wherein T2 is
selected from the group consisting of-OH, -0Me, -0Et, -NH2, -NHMe, -NMe2, -NHEt and -NEt2, and
wherein the aryl, heteroaryl, C1-C6 alkyl, C2-C6 alkenyl, and C2-C6 alkynyl are optionally substituted.
[0114]In a preferred embodiment of the compounds according to the present invention, G is selected
from the group consisting of R13R13 N ",r,...N*Q N, R14 7 R13R13 .....NNC/-3 \ lQ N0 
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0 ,  0 0  and s0,  wherein R13, R14, Q and R3 are as defined above; any methylene group is
independently optionally substituted with R25, wherein R25 is selected from the group consisting of
halogen, trihalomethyl, -CN, -NO2, -NH2, -0R3, - NR3R4, -S(0)0_2R3, -SO2NR3R3, -0O2R3,
-C(0)NR3R3, -N(R3)S02R3, -N(R3)C(0)R3, - N(R3)CO2R3, -C(0)R3, an optionally substituted aryl, an
optionally substituted arylalkyl, an optionally substituted heteroarylalkyl, and an optionally substituted
(C1-C6)alkyl, two R25, together with the carbon or carbons to which they are attached, can combine to
form a three- to seven-membered alicyclic or heteroalicyclic, and two R25, on a single carbon can be
oxo; R9 is selected from the group consisting of a C1_6 alkyl on which one or more hydrogen atoms
are optionally substituted by -R24, -111-R15, or -NR16R17, a -N(R18)(R19) moiety and a saturated or
unsaturated three- to eight-membered carbocyclic or heterocyclic group which is optionally substituted
by a C1.6 alkyl, a C1.6 alkoxy, a halogen atom, nitro, a trifluoromethyl, a C1.6 alkoxy carbonyl, cyano,
a cyano C1.6 alkyl, a C1_6 alkylthio, a phenoxy, an acetyl, or a saturated or unsaturated five- or
six-membered heterocyclyl ring wherein, when the three- to eight-membered carbocyclic or
heterocyclic group is substituted by two C1.6 alkyl groups, the two alkyl groups may combine together
to form an alkylene chain, or the three- to eight-membered carbocyclic or heterocyclic group may be a
bicyclic group condensed with another saturated or unsaturated three- to eight-membered carbocyclic
or heterocyclic group, wherein T1 is selected from the group consisting of-O-, -S- and -NH-; tt
represents a saturated or unsaturated three- to eight-membered carbocyclic or heterocyclic group;
R15, R16, and R17, which may be the same or different, represent a C1.6 alkyl or a saturated or
unsaturated three- to eight-membered carbocyclic or heterocyclic group; wherein the three- to
eight-membered carbocyclic or heterocyclic group represented by R21, R'5, R'6, and R17 is optionally
substituted by a C1.6 alkyl, a C1.6 alkoxy, a halogen atom, nitro, a trifluoromethyl, a CI-6 alkoxy
carbonyl, a cyano, a cyano C1.6 alkyl, a C1.6 alkylthio, a phenoxy, an acetyl, or a saturated or
unsaturated five- or six-membered heterocyclyl ring; and wherein when the three- to eight-membered
carbocyclic or heterocyclic group is  substituted by two Ci4 alkyl groups, the two alkyl groups may
combine together to form an alkylene chain; and wherein the three- to eight-membered carbocyclic or
heterocyclic group may be a bicyclic group condensed with another saturated or unsaturated three- to
eight-membered carbocyclie or heterocyclic group; and RI8 and -19, x which may be the same or
different, represent (1) a hydrogen atom, (2) a C1.4 alkyl which is optionally substituted by a C14
alkoxy, a C1.6 alkylthio, or a saturated or unsaturated three- to eight-membered carbocyclic or
heterocyclic group in which the three- to eight-membered carbocyclic or heterocyclic group is
optionally substituted by a C1.6 alkyl, a C1-6 alkoxy, a halogen atom, nitro, a trifluoromethyl, a C1.6
alkoxy carbonyl, cyano, a cyano C1-6 alkyl, a C14 alkylthio, a phenoxy, an acetyl, or a saturated or
unsaturated five- or six-membered heterocyclyl ring and wherein when the three- to 



eight-membered carbocyclic or heterocyclic group is substituted by two Ci_6 alkyl groups, the two
alkyl groups may combine together to form an alkylene chain, or the three- to eight-membered
carbocyclic or heterocyclic group may be a bicyclic group condensed with another saturated or
unsaturated three- to eight-membered carbocyclic or heterocyclic group, or (3) a saturated or
unsaturated three- to eight-membered carbocyclic or heterocyclic group which is optionally substituted
by a C3_6 alkyl, a C1_6 alkoxy, a halogen atom, nitro, a trifluoromethyl, a C1_6 alkoxy carbonyl,
cyano, a cyano C1.6 alkyl, a C1.6 alkylthio, a phenoxy, an acetyl, or a saturated or unsaturated five-
or six-membered heterocycly1 ring and in which, when the three to eight-membered carbocyclic or
heterocyclic group is substituted by two Cio alkyl groups, the two alkyl groups may combine together
to form an alkylene chain, or the three- to eight-membered carbocyclic or heterocyclic group may be a
bicyclic group condensed with another saturated or unsaturated three- to eight-membered carbocyclic
or heterocyclic group; X and X' are each independently selected from the group consisting of-H,
halogen, cyan, nitro, C1-C6 alkyl, or X and X1 together with the atom to which they are attached form
a C3-C4 cycloallcyl; E is selected from the group consisting of-O-, -N(RI3)-, -CH2- and -S(0)02-; M is
selected from the group consisting of-O-, -N(R13)-, -CH2- and -C(=--0)N(R13); M' represents
-C(R26)(R27)-, wherein R26 and ,-.27 are independently selected from the group consisting of a
hydrogen atom, a C14 alkyl, a C14 alkoxy and -N(R12), wherein K is a hydrogen atom or a C14 alkyl;
and each V is independently selected from the group consisting ofand =CC11>.  [01151In a preferred
embodiment of the compounds according to the present invention, G is selected from the group
consisting of H kNyThiN 0 00 HH.Me kN 0 0 0  HH ik......ini* 00 HMe N r,iiN 0 00  H 00 H 00 f HMeN 
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[0116]In a preferred embodiment of the compounds according to the present invention, the 



optionally substituted alkyl group represented by R9 preferably represents -(CH2)p-R24, -
(012)p-T-12.15, or -(CH2)p-NW6R17 wherein p is an integer of I to 6 and R24, 11.", R36, and W7 are
as defined above. [0117]In a preferred embodiment of the compounds according to the present
invention in - N(RI8)(RI9) represented by R9, preferably, 1118 represents a hydrogen atom or C1_6
alkyl, and Ri9 represents C1_6 alkyl which is optionally substituted by an optionally substituted
saturated or unsaturated five- or six-membered carbocyclic or heterocyclic group: or an optionally
substituted saturated or unsaturated five- or six-membered carbocyclic or heterocyclic group. [0118]In
a preferred embodiment of the compounds according to the present invention, preferred examples of
119 include, but are not limited to, benzyl, fluorobenzyl, difluorobenzyl, chlorobenzyl, methylbenzyl,
methoxybenzyl, aniline, fluoroanilino, difluoroanilino, chloroanilino, methylanilino, methoxyanilino,
naphthyl, thieny1-2-yl-methyl, and thieny1-3-ylmethyl.  [0119]In a preferred embodiment of the
compounds according to the present invention, examples of le include phenyl, fluorophenyl,
difluorophenyl, chlorophenyl, methylphenyl, methoxyphenyl, pyridyl, isoxazolyl and quinolyl. 101201In
a preferred embodiment of the compounds according to the present invention, G is selected from the
group consisting of: H0-1, ON OR3 , 0 0ub0-3 CN1P12 Ilk)H 0, 0 H(R63)54 '1N5("S 0 E Lir I 0-2 0 0-2)
H0 ticNyil?',.. 0Le,E 0-2, 0 0liltrE 
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'OR3    wherein each methylene in any of the above formulae, other than those in a depicted ring, is
independently optionally substituted with R25; R25 is selected from the group consisting of halogen,
trihalomethyl, -CN, -NO2, -NH2, -OR3, - NR3R4, -S(0)0.2R3, -SO2NR3R3, -0O2R3, -C(0)NR3R3,
-N(R3)S02R3, -N(R3)C(0)R3, - N(R3)CO2R3, -C(0)R3, an optionally substituted aryl, an optionally
substituted arylalkyl, an optionally substituted heteroarylalkyl, and an optionally substituted
(C1-C6)allcyl, two R25, together with the carbon or carbons to which they are attached, can combine
to form a three- to seven-membered alicyclic or heteroalicyclic; 



R5 is -H or an optionally substituted (Ci-C6)alkyl; R1 is an azolyl, wherein one or more hydrogen
atoms are optionally substituted by a moiety selected from the group consisting of a halogen, C14
alkyl, C14 alkoxy, C14 alkylthio, trihalomethyl, nitro, amino optionally independently substituted by one
or two of CI-4 alkyl, a C14 alkoxycarbonyl C14 alkyl, a C14 alkylcarbonyl and a C3-5 cyclic alkyl; X
and XI are independently selected from the group consisting of -H, halogen, cyano, nitro, Cr C6 alkyl,
or X and X1 taken together with the atom to which they are attached, form a C3-C7 cycloalkyl; E is
selected from the group consisting of-O-, -N(R13)-, -CH2- and -S(0)0_2-. [0121]In a preferred
embodiment of the compounds according to the present invention, a methylene group between two
carbonyl groups is mono- or di-substituted with either an optionally substituted (C1-C6)alkyl or an
optionally substituted spirocycle. [0122]In a preferred embodiment of the compounds according to the
present invention, Rw is selected from the group consisting of R23 22 N-A8,  R23 A6-N 5 R22 A8R22
N R23 and      AB.," R22 .------it/ N-N,    wherein A8 is selected from the group consisting of-U-, -S-
and -NH-; and R22 and R23 are independently selected from the group consisting of -H, halogen, C14
alkyl, CI-  alkoxY, C1.4 alkylthio, trihalomethyl, nitro, amino optionally independently substituted by
one or two of C1-4 alkyl, a C1.4 alkoxycarbonyl C1-4 alkyl, a C14 alkylcarbonyl and a C3.5 cyclic
alkyl. [0123]In a preferred embodiment of the compounds according to the present invention, RI is an
optionally substituted azolyl selected from the group consisting of imidazolyl, oxazolyl, thiazolyl,
pyrazolyl, isoxazolyl, isothiazolyl, 1,3,4-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,4-oxadiazolyl, and
1,3,4-oxadiazolyl. [0124]In a preferred embodiment of the compounds according to the present
invention, Q is selected from the group consisting of (72M-4  



wherein PI is a five- to seven-membered ring, including the two shared carbon atoms of the aromatic
ring to which PI is fused, and wherein PI optionally contains between one and three heteroatoms.
[0125]In a preferred embodiment of the compounds according to the present invention, Q is selected
from the group consisting of phenyl, napthyl, 1,2, 3,4-tetrahydronaphthyl, indanyl, benzodioxanyl,
benzofuranyl, phenazinyl, phenothiazinyl, phenoxazinyl, tetrahydroisoquinolyl, pyrrolyl, pyrazolyl,
pyrazolidinyl, imidazolyl, imidazolinyl, imidazolidinyhtetrahydropyridinyl, pyridinyl, pyrazinyl,
pyrimidinyl, pyridazinyl, oxazolyl, oxazolinyl, oxazolidinyl, triazolyl, isoxazolyl, isoxazolidinyl, thiazolyl,
thiazolinyl, thiazolidinyl, isothiazolyl, isothiazolidinyl, indolyl, isoindolyl, indolinyl, isoindolinyl,
octahydroindolyl, octahydroisoindolyl, quinolyl, isoquinolyl, benzimidazolyl, thiadiazolyl, benzopyranyl,
benzothiazolyl, benzoxazolyl, fury!, thienyl, benzothieliyl, and oxadiazolyl; each optionally substituted
with between one and four of R20, wherein each R2 is selected from the group consisting of -H,
halogen, trihalomethyl, -CN, -NO2, -NH2, -0R3, -0CF2, -NR3R4, -S(0)0.2R3, -S(0)2NR3R3, -C(0)0R3,
-C(0)NR3R3, -N(R3)S02R3, -N(R3)C(0)R3, -N(R3)C(0)0R3, -C(0)R3, -C(0)SR3, C1-C4 alkoxy, C1-C4
alkylthio, - 0(CH2)naryl, -0(CH2)nheteroarYl, -(CH2)o-5(ary1), -(CH2)o-s(heteroary1), C1-C6 alkyl,
C2- C6 alkenyl, C2-C6 alkynyl, -CH2(CH2)04-T2, an optionally substituted C1.4 alkylcarbonyl, C1.4
alkoxy, an amino optionally substituted by C14 alkyl, wherein the C14 alkyl may be optionally
substituted by C1.4 alkoxy and a saturated or unsaturated three- to seven-membered carboxyclic or
heterocyclic group, wherein T3 is selected from the group consisting of -OH, -0Me, -  OEt, -NH2,Me,
-NMe2, -NHEt and -NEt2, and wherein the aryl, heteroaryl, C1-C6 alkyl, C2-C6 alkenyl, and C2-C6
allcynyl are optionally substituted. [0126]In a preferred embodiment of the compounds according to
the present invention, the compounds are represented by the formulas A-1 and B-1:   and
pharmaceutically acceptable salts and complexes thereof, wherein D is selected from the group
consisting of I27, RI and R2I, wherein 127 is selected from the group consisting of-H, halogen, nitro,
azido, CI-Cs alkyl, C3-C10 cycloalkyl, -C(0)NR42R43, -Y.NR42R43, _NR42c)R43, _s02R42,
_s02NR42R43, NR37S02R42, -NR902NR42R43, -Ce--NOR42013, -C(=NR42)R43,
''NR37C(=NR42)R43, c(=NR42)NR37R43, 4,4-R37c(=NR42)NR37R43, -C(0)R42, _c- -42 Lr2 , tc
-C(0)(heteroeyely1), - C(0)(C6-C10 aryl), -C(0)(heteroary1), -Y-(C5-C10 aryl), -Y-(heteroary1),
-Y-(5-10 membered heterocycly1), -NR,R6b, -NeSo2R6b, _NRsac(o)Rsb, _ogowsb, NR6t(0)0R6b,
-0C(0)NeR6b,-OR6% -SR6D, -S(0)R&, -SO2R6a, -SO3R6a, - SO2NR6aR6b, -SO2NR42nK43,
COR6a, -CO2R6a,_coNR6a-613, It(CI-C4)fluoroalkyl, -(C1- C4)fluoroalkoxy, -(CZ3Z5aCN, wherein n
is an integer ranging from 0 to 6, and the aforementioned R7 groups other than -H and halogen are
optionally substituted by 1 to 5 R38, or R7 is a moiety selected from the group consisting of
-(C234)raryl, -(CZ3Z4)aheterocycle, (C2-C6)alkynyl, -(CZ3Z4)a-(C3-C6)cycloalkyl,
-(CZ3e)a-(CsC6)cycloalkenyl, (C2-C6) alkenyl and (CI-C6)alkyl, wherein said moiety is optionally
substituted with Ito 3 independently selected Y2 groups, where a is 0,1, 2, or 3, and wherein when a is
2 or 3, the CZ3Z4 units may be the same or different; wherein each R6' and R613 is independently
selected from the group consisting of hydrogen and a moiety selected from the group consisting of
-(CZ5Z6)11-(C3-C6)cycloalkyl, -(CZ5Z6),r(CsC6)cycloalkenyl, -(CZ5Z6)0-aryl, -(CZ5Z6)cheterocycle,
(C2-C6)alkenyl, and (C1- C6)alicyl, wherein said moiety is optionally substituted with I to 3
independently selected Y3 groups, where u is 0,1, 2, or 3, and wherein when u is 2 or 3, the CZ5Z6
units may be the same or different, or R6' and R.61' taken together with adjacent atoms form a
heterocycle; each Z3, Z4, Z5 and Z6 is independently selected from the group consisting of I-1, F and
(C1- C6)alkyl, or 



each Z3 and Z4, or Z5 and Z6 are selected together to form a carbocycle, or two Z3 groups on
adjacent carbon atoms are selected together to optionally form a carbocycle; each Y2 and Y3 is
independently selected from the group consisting of halogen, cyano, nitro, tetrazolyl, guanidino,
amidino, methylguanidino, azido, -C(0)Z7, -0C(0)N112, -0C(0) -0C(0)NZ7Z8, -NHC(0)Z7,
-NHC(0)N1-12, -NHC(0)NHZ7, -NHC(0)NZ7Z8, - C(0)01-1, -C(0)0Z7, -C(0)NH2,
-C(0)NHZ7,-C(0)NZ7Z8, -F(0)3112, -F(0)3(Z7)2, - S(0)3H, -S(0)Z7, -S(0)2Z7, -S(0)3Z7, -Z7, -0Z7,
-OH,-NHZ7, -NZ7Z8, - C(=NH)N112,-C(=NOH)N112, -N-morpholino, (C2-C6)alkenyl, (C2-C6)alkynyll,
(Cr C6)haloalkyl, (C2-C6)haloalkenyl, (C2-C6)haloalkynyl, (Ci-Cs)haloalkoxy, - (CZ9Z19),N112,
-(CZ9ZL9),NHZ3, -(CZ9Z19),NZ7Z8, -X6(CZ9ZI5r(C3-Q3)cycloallcyl, -
X6(CZ9Z19)r(C5-Cs)cycloalkenyl, -X6 wherein r is I, 2, 3 or 4; X6 is selected from the group
consisting of 0, S, NH, -C(0)-, -C(0)NH-, -C(0)0-, -S(0)-, - 8(0)2- and -8(0)3-; Z7 and Z8 are
independently selected from the group consisting of an alkyl of Ito 12 carbon atoms, an alkenyl of 2 to
12 carbon atoms, an alkynyl of 2 to 12 carbon atoms, a cycloalkyl of 3 to 8 carbon atoms, a
cycloalkenyl of 5 to 8 carbon atoms, an aryl of 6 to 14 carbon atoms, a heterocycle of 5 to 14 ring
atoms, an arallcyl of 7 to 15 carbon atoms, and a heteroaralkyl of 5 to 14 ring atoms, or Z7 and Z8
together may optionally form a heterocycle; Z9 and Z10 are independently selected from the group
consisting of H, F, a (C1-C12)alkyl, a (C6- CI,Oaryl, a (Cs-ClOheteroaryl, a (CT-Cis)aralkyl and a
(C3-C14)heteroaralkyl, or  Z9 and Zw are taken together form a carbocycle, or two Z9 groups on
adjacent carbon atoms are taken together to form a carbocyc le; or any two Y2 or Y3 groups attached
to adjacent carbon atoms may be taken together to be - 0[C(Z9)(Z19)]-0 or -0[C(Z9)(Z19)141, or any
two Y2 or Y3 groups attached to the same or adjacent carbon atoms may be selected together to form
a carbocycle or heterocycle; and wherein any of the above-mentioned substituents comprising a CH3
(methyl), CH2 (methylene), or CH (methine) group which is not attached to a halogen, SO or 502
group or to a N, 0 or S atom optionally bears on said group a substituent selected from hydroxy,
halogen, (CIC4)alkyl, (CI-C4)alkoxy and an -1'4RCI-C4)alkYIIRCI-C4)alkyll; RI is -C--CH or
-CaC-(CR45R45),,-R46; each R45 is independently selected from the group consisting of H, a
(Ci-COalicyl and a (Cr C8)cycloalkyl; 12.46 is selected from the group consisting of heterocyclyl,
-N(1249)-C(0)-N(R49)(R48), -N(R49)- C(S)-N(R49xR48), -N(R47) C(0)-0R48,
-N(R47)-C(0)-(CH2)n-R46, -N(R47)-S02R47, - (CH2)riNR47R48,(CH2),012.48, -(CH2)SR49,
-(CH2)0S(0)R49, -(CH2)11S(0)2R49, - OC(0)R49, -0C(0)0R49, -C(c)NR47R48, heteroaryl optionally
substituted with one or more substituents selected from the group consisting of halo, -CF3,
(CI-C6)alkoxy, -NO2, (C2-C6)alkyl, -CN, -S02R59 and -(CH2)N11591251, and aryl optionally
substituted with one or more substituents selected from the group consisting of halo, -CF3,
(C2-C6)alkoxy, - NO2, (C1-C6)alkyl, -CN, -S02R59 and -(CH2)NR5912.51; 1149 and R48 are
independently selected from the group consisting of H, (CI-C6)alkyl, (Cr Cs)cycloalkyl, heterocyclyl,
-(CH2)INR59R51, -(CH2)OR50, 4012)0C(0)R49, -C(0)2R49, - (CH2)0SR49, -(CH2)S(0)R49,
-(CH2)T,S(0)2R49, -(CH2)nR49, -(CH2)CN, aryl optionally substituted with one or more substituents
selected from the group consisting of halo, - CF3, (C I -C6)alkoxy, -NO2, (C -C6)al kyl, -CN,
-(CF12%0R49, -(CH2)0heterocyclyl, - (CH2)"heteroary -S0212.59 and -(CH2)NR5911.5, and
heteroaryl optionally substituted with one or more substituents selected from the group consisting of
halo, -CF3, (Cr C6)alkoxy, -NO2, (C1-C6)alkyl, -CN, -(0-12)01249, -(CH2)nheterocyclyl, -
(CH2)heteroaryl, -S02R59 and -(CH2)NR59R51, or R49 and R48, together with the atom to which
they are attached, form a 3-8 membered carbo- or heterocyclic ring; R49 is selected from the group
consisting of (C1-C6)alicyl, (C3-00cycloalkyl, heterocyclyl(CIC6)alkylene, aryl(CI-C6)alkylene wherein
the aryl is optionally substituted with one or  more substituents selected from the group consisting of
halo, -CF3, (C1-C6)alkoxy, -NO2, (CI -C6)allcyl, -CN, -SO2R5D and -(CH2)0N1493R51,
heteroaryl(CI-C6)alkylene wherein the heteroaryl is optionally substituted with one or more
substituents selected from the group consisting of halo, -CF3, (Ci-C6)alkoxy, -NO2, (C1-C6)alkyl, -CN,
-S02R513 and - (CH2)NR5DR51, aryl optionally substituted with one or more substituents selected
from the group consisting of halo, -CF3, (CI-C6)alkoxy, -NO2, (C1-C6)alkyl, -CN, -S02R5 and
-(012)11NR50R51, and heteroaryl optionally substituted with one or more substituents selected from
the group consisting of halo, -CF3, (C,-C6)aLkoxy, -NO2, (Ci-C6)all(311, - CN, -S02R53 and
4C112)6NR50R51; 



R5 and R51 are independently selected from the group consisting of H, (Ci-C6)alkyl, (C3-
Ce)cycloalkyl and -C(0)R45, or R5 and 1151, together with the atom to which they are attached, form
a 3-8 membered carbo- or hetero-cyclic ring; and 13 R21 is the group defined by
-(Z11Hz12)trywherein Z11 is heterocyclyl, when m and ml are 0, or heterocyclylene, when either m or
ml are 1; Z12 is selected from the group consisting of OC(0), OC(S) and C(0); Z13 is selected from the
group consisting of heterocyclyl, aralkyl, N(H)R52, (Q-C3)allcyl, - 0R52, halo, S(0)2R56,
(Q-C3)hydroxyalkyl and (C1-C3)haloallcyl; in is 0 or 1; ml IsOor 1; R52 is selected from the group
consisting of H, -(CH2),IS(0)2R54, -(C1-C6) alkyl- NR531153 (CiC3)alkyl, -(CH2)601253, -C(0)1e4
and -C(0)0R53; q is 0, 1, 2,3 or 4; each 1253 is independently (C I-C3)alky I; R54 is (C,-C3)alkyl or
N(H)1253; R56 is selected from the group consisting of N112, (CI-C3)alkyl and OR52; A1 is selected
from the group consisting of -CH2-, -0-, -S-, -N(H)-, -N(C1-C6 alkyl)-, -N-(Yaryl)-, -N-0Me, -NCH20Me
and N-Bn; Y is a bond or -(C(R11)(1-1))r, wherein t is an integer from Ito 6; and 1211 at each
occurrence is independently selected from the group consisting of H and C1-C6 alkyl, wherein the
C1-05 alkyl is optionally substituted; A2 is selected from the group consisting of N and CR, wherein R
is selected from the group consisting of-H, halogen, -CN, C1-C6 alkyl, C2-C6 alkenyl, and C2-C6
alkynyl, wherein the CI-C6 alkyl, C2-C6 alkenyl, and C2-C6 alkynyl are optionally substituted;  A3 is
selected from the group consisting of CD and N; R2 at each occurrence is independently selected
from the group consisting of-H, halogen, trihalomethyl, -CN, -NO2, -NH2, -0R3, -NR3R4, -S(0)0_2R3,
-S(0)2NR3R3, -C(0)0R3, - C(0)NR3R3, -N(R3)S02R3, -N(R3)C(0)R3, -N(R3)CO2R3, -C(0)R3, CI-C4
alkoxy, C1-C4 alkylthio, -0(CH2)naryl, -0(CH2)nheteroary1, -(CH2)0-5(arY1), -(012)0-5(heteroary1),
C1-C6  alkyl, C2-C6 alkenyl, C2-C6 allcynyl, -CH2(CH2)0-4-T2, wherein T2 is selected from the group
consisting of -OH, -0Me, -0Et, -NH2, -NHMe, -NMe2, -NilEt and -NEt2, and wherein the aryl,
heteroaryl, C1-C6 alkyl, C2-C6 alkenyl, and C2-C6 alkynyl are optionally substituted; and each R3 is
independently selected from the group consisting of -H and R4; R4 is selected from the group
consisting of a (Ci-C6)alkyl, an aryl, a lower arylalkyl, a heterocyclyl and a lower heterocyclylalkyl,
each of which is optionally substituted, or R3 and R4, taken together with a common nitrogen to which
they are attached, form an optionally substituted five- to seven-membered heterocyclyl, which
optionally contains at least one additional annular hteroatom selected from the group consisting of N,
0, S and P; X and X1 are each independently selected from the group consisting of-H, halogen, cyano,
nitro, C1-C6 alkyl, or X and XI taken together with the atom to which they are attached, form a C3-C7
cycloalkyl; b is 0, 1, 2,3 or 4; R2 is selected from the group consisting of -H, halogen, trihalomethyl,
-CN, -NO2, -NH2, - 0R3, -0CF3, -NR3R4, -S(0)0_2R3, -S(0)2NR3R3, -C(0)0R3, -C(0)NR3R3,
-N(R3)S02R3, - N(R3)C(0)R3, -N(R3)C(0)0R3, -C(0)R3, -C(0)SR3, C1-C4 alkoxy, CI-Ca alkylthio, -
0(CH2)naryl, -0(CH2)0heteroaryl, -(CH2)0-5(ary1), -(CH2)0_5(heteroary1), C1-C6 alkyl, C2- C6
alkenyl, C2-C6 alkynyl, -CH2(CH2)0-4-T2, an optionally substituted C14 alkylcarbonyl, C14 alkoxy, an
amino optionally substituted by C1.4 alkyl, wherein the C14 alkyl may be optionally substituted by C14
alkoxy and a saturated or unsaturated three- to seven- membered carboxyclic or heterocyclic group,
wherein T2 is selected from the group consisting of-OH, -0Me, -0Et, -NH2, -NHMe, -NMe2, -NHEt and
-NEt2, and wherein the aryl, heteroaryl, C1-C6 alkyl, C2-C6 alkenyl, and C2-C6 allcynyl are optionally
substituted; [0127]In another preferred embodiment of the compounds according to the present
invention, D is defined by the group R7, wherein 127 is selected from the group consisting of-H,
halogen, C1-C6 alkyl, -C(0)NR42R43, -C(0)(C6-C10 aryl), -C(0)(heterocycly1), - C(0)(heteroary1),
-Y-(C6-C10 aryl), -Y-(5-10 membered heterocyclyl), -Y-(heteroary1), -S-aryl, 



-S-C i-C6 alkyl, -SO-CI-Ds alkyl, -802-C1-C6 alkyl, xn42R43, _802NR42R43 and -0O21e, wherein the
aforementioned R7 groups other than -H and halogen are optionally substituted by I to 5 R38.
101281In another preferred embodiment of the compounds according to the present invention, D is
defined by the group R7, wherein R7 is selected from the group consisting of-H, , 42(0)NR42-43
tc.-Y-(C6-C10 aryl), -Y-(heteroary1), -C(0)(heterocycly1) and -Y-NR42R43, wherein the
aforementioned R7 groups other than a are optionally substituted by 1 to 5 1118. 101291In another
preferred embodiment of the compounds according to the present invention, D is defined by the group
R7, wherein R7 is selected from the group consisting of-H, _c(o)NR42-435- u.Y-(C6-C:0 aryl),
-Y-(heteroary1), -C(0)(heterocycly1) and -Y-N124711.43, wherein the aforementioned R7 groups
other than -H are optionally substituted by 1 to 5 R38. [01301In another preferred embodiment of the
compounds according to the present invention, D is defined by the group R7, wherein R7 is selected
from the group consisting of -H, -Y-((26-00) aryl), -Y-(heteroaryl) and -C(0)(heterecycly1), wherein the
aforementioned R7 groups other than -H are optionally substituted by Ito 5 R38. 101311Preferred
compounds according to formulas A-1 and B-1 have groups as defmed in the preferred embodiments
of the present invention. [01321In preferred embodiment of the compounds according to the present
invention, the compounds are represented by the formulas A-2 and B-2: R2Fit.2 o X XI R20 2 n2o
ORb R R2 A-2  o R2     A3---,-;%- 2 R2 D-<\j1/4  and pharmaceutically acceptable salts and
complexes thereof, wherein D is selected from the group consisting of R7, R1 and R21, wherein R7 is
selected from the group consisting of-H, halogen, nitro, azido, CI-Co alkyl, C3-010 cycloalkyl,
-C(0)NR421143, -Y_NR42/143, _NR42cKoR43, -802R42, _so2N-R42R43, _ NR37s02R42,
-NR37S02NR42n 43,                                           C(=N_0R42)R43, c(=NR42)R43,
.NR37c(=NR02)R43, qr.NR42)NR37R43, 4a37c(=NR42)NR37-K43, 



-C(0)R42, -0O2R42, -C(0)(heterocycly1), - C(0)(C6-C1e aryl), -C(0)(heteroary1), -Y-(C6-00 aryl),
-Y-(heteroary1), -Y-(5-10 membered heterocyclyl), .NRotoro, NRo0so2Rob, _Nitsoc(o)R6D,
.0c(o)Rob, _ (0)NRRronsa, _ NR6aC(0)0R66,600b lc SR6 a, -s(0)R6', -SO2R6a, -SO3R6a, - SO2
NR6oRob, _502NR4 2R43 -COR6a, -CO2R6a, -CONR6aR6b, -(C1-C4)fluoroalkyl, -(C1-
C4)fluoroalkoxy, -(CZ3Z4)oCN, wherein n is an integer ranging from 0 to 6, and the aforementioned
R7 groups other than -1-3 and halogen are optionally substituted by Ito 5 R35, or R7 is a moiety
selected from the group consisting of -(CZ3Z4)o-aryl, -(CZ3Z4)aheterocycle, (CrCo)alkynYI,
--(CZ3Z4)a-(C3-Co)cycloalkyl, -(CZ3Z4)a4CoC6)cycloalkenyl, (Creo) alkenyl and (C1-C6)allcyl,
wherein said moiety is optionally substituted with Ito 3 independently selected Y2 groups, where a is
0,1, 2, or 3, and wherein when a is 2 or 3, the CZ3Z4 units may be the same or different; wherein each
lea and R6b is independently selected from the group consisting of hydrogen and a moiety selected
from the group consisitn of -(CZ5Z6),,-(C3-Co)cycloallcyl, -(CZ5Z6)u-(CoC6)cycloalkenyl,
-(CZ5Z6).-aryl, -(CZ5Z6)u-heterocycle, (CrCo)alkenyl, and (C1- Co)allcyl, wherein said moiety is
optionally substituted with 1 to 3 independently selected Y3 groups, where u is 0,1, 2, or 3, and
wherein when u is 2 or 3, the CZ5Z6 units may be the same or different, or R66 and Rob taken
together with adjacent atoms form a heterocycle; each Z3, Z4, Z5 and Z6 is independently selected
from the group consisting of H, F and (C1- Co)alkyl, or each Z3 and Z4, or Z5 and Z6 are selected
together to form a carbocycle, or two Z3 groups on adjacent carbon atoms are selected together to
optionally form a carbocycle; each Y2 and Y3 is independently selected from the group consisting of
halogen, cyano, nitro, tetrazolyl, guanidino, amidino, methylguanidino, azido, -C(0)Z7, -0C(0)NH2,
-0C(0) NHZ7, -0C(0)NZ7Z5, -NHC(0)Z7, -NHC(0)NH2, -NHC(0)NHZ7, -NHC(0)NZ7Z5, - C(0)0H,
-C(0)0f, -C(0)NH2, -C(0)NHZ7,-C(0)NZ7Z11, -P(0)3H2, -P(0)3(Z7)2, - S(0)3H, -S(0)f, -S(0)2Z7,
-8(0)3Z7, -Z7, -0Z7, -OH, -NH2, -NHZ7, -NZ725, - C(=NH)NH2,-C(=NOH)NH2, -N-morpholino,
(C2-C6)alkenyl, (C2-C6)alkynyl, (C1-  C5)haloalk3i1 (C2-C6)haloalkenyl, (C2-C6)haloalkynyl,
(C)-C6)haloalkoxy, - (CZ9Z16),NH2, -(CZ3ZI),NHZ3, -(CZ9Z16),NZ2Z8,
-X6(CZ9Zw)r(C3-Cs)cycloallcyl, - X6(CZ9Z1),-(C3-Cg)cycloalkenyl, -X6(CZ9Z16)r-aryl and
-X6(CZ9Z1u),-heterocycle, wherein r is 1, 2, 3 or 4; X6 is selected from the group consisting of 0, S,
NH, -C(0)-, -C(0)NH-, -C(0)0-, -5(0)-, - S(0)2- and -5(0)3-1 Z7 and Z8 are independently selected from
the group consisting of an alkyl of Ito 12 carbon atoms, an alkenyl of 2 to 12 carbon atoms, an alkynyl
of 2 to 12 carbon atoms, a cycloalkyl of 3 to 8 carbon atoms, a cycloalkenyl of 5 to 8 carbon atoms, an
aryl of 6 to 14 carbon atoms, a heterocycle of 5 to 14 ring atoms, an aralkyl of 7 to 15 carbon atoms,
and a heteroaralkyl of 5 to 14 ring atoms, or Z2 and Z8 together may optionally form a heterocycle; Z9
and Z10 are independently selected from the group consisting of H, F, a (CI-C12)alkyl, a (C6C14)aryl,
a (Cs-C14)heteroaryl, a (C2-C15)aralkyl and a (Cs-Cm)heteroarallcyl, or Z9 and 216 are taken
together form a carbocycle, or two Z9 groups on adjacent carbon atoms are taken together to form a
carbocycle; or any two Y2 or Y3 groups attached to adjacent carbon atoms may be taken together to
be - 0 [C(Z9)(Z13)],0 or -0 [C(Z9)(ZI6)1+1, or any two 1/2 or Y3 groups attached to the same or
adjacent carbon atoms may be selected together to form a carbocycle or heterocycle; and wherein
any of the above-mentioned substituents comprising a CH3 (methyl), CH2 (methylene), or CH
(methine) group which is not attached to a halogen, SO or SO2 group or to a N, 0 or S atom optionally
bears on said group a substituent selected from hydroxy, halogen, (C1- C4)alkyl, (C1-C4)alicoxy and
an -NKCI-C4)alKY1l1(C1-COalkYll; R1 is -0==CH or -C7-C-(C12431143)n-R46; each I243 is
independently selected from the group consisting of H, a (CI-C6)alkyl and a (C3- C8)cycloalkyl; K46 is
selected from the group consisting of heterocyclyl, -N(1242)-C(0)-N(R42)(R48), -N(1142)- C(S)-4Ngt
)(Ras), _N-42.. ) C(0)-01248, - 



N(142)-C(0)-(C112)0148, -N(1142)-S02R42, - (CH    2)nNR421143, -(CH2),012.43, -(CH2)nS1149,
-(CH2)nS(0)11.49, -(CH2)nS(0)2,13.49, - 0C(0)11.49, -0C(0)011.49, -C(0)NR421248, heteroaryl
optionally substituted with one or more substituents selected from the group consisting of halo, -CF3,
(Ct-C6)alkoxy, -NO2, (C1-C6)allcyl, -CN, -S021126 and -(CH2),,N11313R31, and aryl optionally
substituted with one  or more substituents selected from the group consisting of halo, -CF3,
(CI-C6)alkoxY, - NO2, (CI-C6)alkyl, -CN, -WA" and -(C112)6N1150R31; R47 and R.48 are
independently selected from the group consisting of II, (CI-C6)allcyl, (Cr Cs)cycloalkyl, heterocyclyl,
-(042)6NR50R51, -(CH2)601130, -(CH2)C(0)R49, -C(0)2R43, - (C112)6SR49, 4C112)6S(0)R49,
-(CH2)6S(0)21149, -(C1-12)6R43, 4CI-12)6CN, aryl optionally substituted with one or more
substituents selected from the group consisting of halo, - CF3, (C1-C6)alkoxy, -NO2, (CI-C6)allcyl,
-CN, -(0-12)60R43, -(0-12)6heterocyclyl, - (C112)6heteroaryl, -S02R5 and -(C112)6NR33R31, and
heteroaryl optionally substituted with one or more substituents selected from the group consisting of
halo, -CF3, C6)alkoxy, -NO2, (CI -C6)alkyl, -CN, -(CH2)60R49, -(CHAtheterocyclyl, -
(C112)6heteroaryl, -S0211.3 and -(CH2)6NR93R51, or R47 and R48, together with the atom to which
they are attached, form a 3-8 membered carbo- or heterocyclic ring; R43 is selected from the group
consisting of (Ci-COalkyl, (C3-Cs)cycloalkyl, heterocyclyK1C6)alkylene, aryl(CI-C6)alkylene wherein
the aryl is optionally substituted with one or more substituents selected from the group consisting of
halo, -CF3, (C1-C6)alkoxy, -NO2, (C i-C6)allcyl, -CN, -S02115 and -(C1-12)N12301131,
heteroaryl(Ci-C6)alkylene wherein the heteroaryl is optionally substituted with one or more
substituents selected from the group consisting of halo, -CF3, (C,-C6)alkoxy, -NO2, (C1-C6)alkyl,
-CM, -S02113 and - (CH2)NeR31, aryl optionally substituted with one or more substituents selected
from the group consisting of halo, -CF3, (CI-C6)alkoxY, -NO2, (CI-Cs)alkyl, -CN, -8021e and
-(CH2),INIeR51, and heteroaryl optionally substituted with one or more substituents selected from the
group consisting of halo, -CF3, (C i-C6)alkoxy, -NO2, (CI-C6)alkyl, - CN, -S02123 and
-(C1-12)6NR33R31; R3c1 and R31 are independently selected from the group consisting of H,
(CI-C6)alkyl, (C3- COcycloalkyl and -C(0)R45, or 113 and R31, together with the atom to which they
are attached, form a 3-8 membered carbo- or hetero-cyclie ring; and R21 is the group defined by
-(Z11)-(Z12)61-(Z13)611, wherein Z11 is heterocyclyl, when m and ml are 0, or heterocyclylene, when
either m or ml are 1; Z12 is selected from the group consisting of OC(0), OC(S) and C(0); Z13 is
selected from the group consisting of heterocyclyl, aralkyl, N(H)1132, (CI-C3)alkyl, - 01132, halo,
S(0)21136, (CI-C3)hydroxyalkyl and (Ci-C3)haloalkyl; m is 0 or 1;  ml isOor 1; 1232 is selected from
the group consisting of Fl, (C112)qS(0)2Rs4, -(C1-C6) alkyl- NR53R53 (C1- C3)alkyl, -(CH2)01253,
-C(0)R54 and -C(0)0R53; q is 0, 1, 2, 3 or4; each R53 is independently (CI-C3)allcyl; R54 is
(Ci-C3)alkyl or N(H)R53; R56 is selected from the group consisting of NH2, (CrC3)alltyl and 01452; Al
is selected from the group consisting of -01-12-, -0-, -S-, -N(H)-, -N(CI-C6 alkyl)-, -N-fl'aryl)-, -N-0Me,
-NCH20Me and N-Bn; Y is a bond or -(C(RI1)(H)),-, wherein t is an integer from Ito 6; and RI" at each
occurrence is independently selected from the group consisting of H and C1-C6 alkyl, wherein the
CI-C6 alkyl is optionally substituted; A2 is selected from the group consisting of N and CR, wherein It
is selected from the group consisting of-H, halogen, -CN, CI-C6 alkyl, C2-C6 alkenyl, and C2-C6
alkynyl, wherein the C1-C6 alkyl, C2-C6 alkenyl, and C2-C6 allcynyl are optionally substituted; A3 is
selected from the group consisting of C-D and N; R2 at each occurrence is independently selected
from the group consisting ofhalogen, trihalomethyl, -CN, -NO2, -NH2, -0R3, -NR3R4, -S(0)0.2R3,
-S(0)2NR3R3, -C(0)0R3, - C(0)NR3R3, -N(R3)S02R3, -N(R3)C(0)R3, -N(R3)CO2R3, -C(0)R3, C1-C4
alkoxy, C1-C4 alkylthio, -0(CH2)"aryl, -0(042)heteroaryl, -(CH2)0-5(aryl), -(CH2)o-5(heteroary1),
C1-C6 alkyl, C2-C6 alkenyl, C2-C6 allcynyl, -CH2(CH2)04-T2, wherein T2 is selected from the group
consisting of -OH, -0Me, -0Et, -NH2, -NHNle, -NMe2, -NHEt and -NEt2, and wherein the aryl,
heteroaryl, CI-C6 alkyl, CrC6 alkenyl, and C2-e6 allcynyl are optionally substituted; and R3 selected
from the group consisting of -H and R4; R4 is selected from the group consisting of a (CI-C6)alkyl, an
aryl, a lower mylalicyl, a 



heterocyclyl and a lower heterocyclylalkyl, each of which is optionally substituted, or R3 and R4, taken
together with a common nitrogen to which they are attached, form an optionally substituted five- to
seven-membered heterocyclyl, which optionally contains at least one additional annular hteroatom
selected from the group consisting of N, 0, S and P; X and X' are each independently selected from
the group consisting of -H, halogen, cyano, nitro, CI-Cs alkyl, or )C and X1 taken together with the
atom to which they are attached form a C3-C7 cycloalkyl;  R2 is selected from the group consisting
of-H, halogen, trihalomethyl, -CN, -NO2, -NH2, - 0R3, -0CF3, -NR3R4, -S(0)0.2R3, -S(0)2NR3R3,
-C(0)0R3, -C(0)NR3R3, -N(R3)S02R3, - N(R3)C(0)R3, -N(R3)C(0)0R3, -C(0)R3, -C(0)SR3, CI-Ca
alkoxy, CI-Ca alkylthio, - 0(CH2).aryl, -0(CH2)"heteroaryl, -(CH2)0-5(arYI), -(CH2)0_5(heteroary1),
Ci-C6 alkyl, C2- C6 alkenyl, C2-C6 alkynyl, -CH2(CH2)0,4-T2, an optionally substituted C1_4
alkylcarbonyl, C14 alkoxy, an amino optionally substituted by C14 alkyl, wherein the C1.4 alkyl may be
optionally substituted by C1.4 alkoxy and a saturated or unsaturated three- to seven-membered
carboxyclic or heterocyclic group, wherein T2 is selected from the group consisting of-OH, -0Me, -0Et,
-N112, -NHMe, -NMe2, -NHEt and -NEt2, and wherein the aryl, heteroaryl, C1-C6 alkyl, C2-C6
alkenyl, and C2-C6 alkynyl are optionally substituted. [0134]In another preferred embodiment of the
compounds according to the present invention, D is defined by the group fe, wherein ft.2 is selected
from the group consisting of-H, -C(0)NR42R43, _Y-(C6-C10 aryl), -Y-(heteroaryl) and wherein the
aforementioned ft.2 groups other than -H are optionally substituted by 1 to 5 R38. [0135]Preferred
compounds according to formulas A-2 and B-2 have groups as defined in the preferred embodiments
of the present invention. [0136]In another preferred embodiment of the compounds according to the
present invention, the compounds are represented by the formulas A-3 and B-3: 0 R2 A2B-3 A1-*N
and pharmaceutically acceptable salts and complexes thereof, wherein D is selected from the group
consisting of R2, RI and R21, wherein  R is selected from the group consisting of-H, halogen, nitro,
azido, C1-C6 alkyl, C3-C10 "Rue, _y_NR42-43, cycloalkyl, -C(NR42C(1)R43, -S021242,
-S02NR42R43, - NR37S02R42, -NR37S02NR42R43, -C(=N-0R42)R43, -C(=NR42)R43,
-NR37C(=NR42)R43, - c(=NR42)NR32R43, _NR32c"R42)NR32-43, -C(0)R42, -0O2R42,
-C(0)(heterocycly1), - C(0)(C6-Cio-C(0)(heteroary1), -Y-(C6-C10 aryl), -Y-(heteroary1), -Y-(5-10
membered heterocyclyl), -NR6d11.6b, 4.4R6aSO2R6b, -NR6t(0)R6b, -0C(0)R61', - NR6t(0)0R6b,
-0C(0)NR 6aR613c0R6a, sR6a, _s(c)itn6a, -SO2R6a, -SO3R6a, - SO2NR6611.6b, -S02NR42R43,
_C0R6a, -Co2R6o, _coNR6aR6b, 2ri_n t.4)1111020alICYI, -(Ci- CONOrnalkOXY, -(CZ3Z4)aCN,
wherein n is an integer ranging from 0 to 6, and the aforementioned R7 groups other than -H and
halogen are optionally substituted by 1 to 5 R3b, or R7 is moiety selected from the group consisting of
-(CZ3Z4).-aryl, -(CZ3Z4).- heterocycle, (C2-C6)alkynyl, -(CZ3Z4)B-(C3-C6)cycloalkyl, -(CZ3Z4k(C5-
C6)cycloalkenyl, (C2-C6) alkenyl and (C1-C6)alkyl, wherein said moiety is optionally substituted with I
to 3 independently selected Y2 groups, where a is 0,1, 2, or 3, and wherein when a is 2 or 3, the
CZ3Z4 units may be the same or different; wherein each R6b and 116b is independently selected
from the group consisting of hydrogen and a moiety selected from the group consisting of
-(CZ6Z6)"-(C3-C6)cycloalky1, -(CZ5Z6)u-(CsC6)cycloalkenyl, -(CZ5Z5,1-aryl, -(CZ5Z6)"-heterocycle,
(C2-C6)alkenyl, and (C1- C6)alkyl, wherein said moiety is optionally substituted with 1 to 3
independently selected Y3 groups, where u is 0,1,2, or 3, and wherein when u is 2 or 3, the CZ5Z6
units may be the same or different, or 



R6a and R61' taken together with adjacent atoms form a heterocycle; each Z3, Z4, Z5 and Z6 is
independently selected from the group consisting of H, F and (C1- C6)alkyl, or each Z3 and Z4, or Z5
and e are selected together to form a carbocycle, or two Z3 groups on adjacent carbon atoms are
selected together to optionally form a carbocycle; each Y2 and Y3 is independently selected from the
group consisting of halogen, cyano, nitro, tetrazolyl, guanidine, amidino, methylguanidino, azido,
-C(0)Z7, -0C(0)N112, -0C(0) NHZ7, -0C(0)NZ7Z8, -NHC(0)Z7, -NHC(0)NH2, -NHC(0)NHZ7,
-NHC(0)NZ728, - C(0)0H, -C(0)0Z7, -C(0)NH2, -C(0)NHZ7,-C(0)NZ7Z6, -P(0)3H2, -111(0)3(Z7)2, -
S(0)3H, -S(0)Z7, -S(0)2Z7, -S(0)3Z7, -Z7, -0Z7, -OH, -NH2, -NHZ7, -NZ7Z8, -
C(=NH)NH2,-C(--NOH)NH2, -N-morpholino, (C2-C6)alIcenyl, (C2-C6)alkynyl, (C1- C6)haloallcyl,
(C2-C6)haloalkenyl, (C2-C6)haloalkynyl, (Ci-C6)haloaLkoxy, - (CZ9Z1)TNH2, -(CZ9Z16)1NHZ3,
-(CZ9Z1),NZ7Z8, -X6(CZ9Z1)r(C3-Cs)cycleallcyl, -  X6(CZ9P),-(C5-CH)cycloalkenyl,
-X6(CZ9110)r-aryl and -X8(CZ9Z19)rheterocycle, wherein r is 1, 2, 3 or 4; X8 is selected from the
group consisting of 0, S, NH, -C(0)-, -C(0)NH-, -C(0)0-, -S(0)-, - S(0)2- and -8(0)3-; Z9 and e are
independently selected from the group consisting of an alkyl of 1 to 12 carbon atoms, an alkenyl of 2
to 12 carbon atoms, an alkynyl of 2 to 12 carbon atoms, a cycloalkyl of 3 to 8 carbon atoms, a
cycloalkenyl of 5 to 8 carbon atoms, an aryl of 6 to 14 carbon atoms, a heterocycle of 5 to 14 ring
atoms, an arallcyl of 7 to 15 carbon atoms, and a heteroaralkyl of 5 to 14 ring atoms, or Z9 and Z8
together may optionally form a heterocycle; Z9 and Z are independently selected from the group
consisting of H, F, a (CI-C12)alkyl, a (Cr Cm)aryl, a (C6-C14)heteroaryl, a (C2-C16)aralkyl and a
(Cs-C14)heteroaralkyl, or Z9 and Z19 are taken together form a carbocycle, or two Z9 groups on
adjacent carbon atoms are taken together to form a carbocycle; or any two Y2 or Y3 groups attached
to adjacent carbon atoms may be taken together to be - 0[C(Z9)(Z19)1r0 or -0[C(Z9)(ZiNr1, or any two
Y2 or Y3 groups attached to the same or adjacent carbon atoms may be selected together to form a
carbocycle or heterocycle; and wherein any of the above-mentioned substituents comprising a C1-13
(methyl), CH2 (methylene), or CH (methine) group which is not attached to a halogen, SO or SO2
group or to a N, 0 or S atom optionally bears on said group a substituent selected from hydroxy,
halogen, (CIC4)alkyl, (C1-C4)alkoxy and an -NRCI-COalkYllRC1-CdalkYll; RI is -0=-CH or
--(C12.48ft48),,-R46; each les is independently selected from the group consisting of H, a (C,-C6)alkyl
and a (Cr Cs)cycloalkyl; R46 is selected from the group consisting of heterocyclyl,
-N(R49)-C(0)-N(R49)(R48), -N(R49)- C(S)-     N(R49)(R48), -N(1149)-C(0)-0R48,
-N(R49)-C(0)-(CH2)6-1148, -N(R49)-S02R49, - (CH2)NR491248, -(CH2)110R48, -(CH2)6SR49,
-(CH2)08(0)1Z49, -(CH2)6S(0)2R49, - 0C(0)1249, -0C(0)01249, -C(0)NR.49R48, heteroaryl optionally
substituted with one or more substituents selected from the group consisting of halo, -CF3,
(C1-C6)alkoxy, -NO2, (CI-C6)alkyl, -CN, -S02R59 and -(C1-12)0Ne1181, and aryl optionally
substituted with one or more substituents selected from the group consisting of halo, -CF3,
(C1-C6)alkoxy, - NO2, (C1-C6)allcyl, -CN, -S0211.89 and -(CH2)"NR89R91;  WO
20081041053PCT/1B2006/004306 R42 and lecare independently selected from the group consisting
of H,(C3- Cs)cycloalkyl, heterocyclyl, -(CH2)sNR53R51, -(0-12).01130, -(CH2)"C(0)R43, -C(0)2R49, -
(CH2)"SR49, -(CH2)"S(0)R49, -(CH2)sS(0)2R43. -(CH2)sR49, -(CH2)CN, aryl optionally substituted
with one or more substituents selected from the group consisting of halo, - CF3, (C 1.-C6)allcoxy,
-NO2,-CN, -(CH2)00R49, -(CH2)nheterocyclYI, - (CH2)sheteroaryl, -S021233 and
-(CH2)11N11331R31, and heteroaryl optionally substituted with one or more substituents selected
from the group consisting of halo, -CF3, (Cr C6)alkoxy, -NO2, (CI-Cs)alkyl, -CN, -(0-12)110R49,
-(CH2)heterocyclyl, - (CH2)heteroaryl, -S02R59 and -(CH2)NR591291, or CandR49, together with the
atom to which they are attached, form a 3-8 membered carbo- or hetero-cyclic ring; R49 is selected
from the group consisting of (CI-C6)alkyl, (C3-Cs)cycloalkyl, heterocyclyl(C1- C6)alkylene,
aryl(C1-C6)alkylene wherein the aryl is optionally substituted with one or more substituents selected
from the group consisting of halo, -CF3, (CI-C6)alkoxy, -NO2, (CI-Cs)alkyl, -CN, -S02R99 and
-(C112),,NR99R91, heteroary8C1-Cs)allcylene wherein the heteroaryl is optionally substituted with
one or more substituents selected from the group consisting of halo, -CFs, (Ct-C6)alkoxy, -NO2,
(Ci-C6)allcyl, -CN, -S021233 and - (CH2),INeR31, aryl optionally substituted with one or more
substitucnts selected from the group consisting of halo, -CF3, (C1-C6)alkosy, -NO2, (Ci-C6)allcyl,
-CN, -S021133 and -(CH2),NR93R51, and heteroaryl optionally substituted with one or more
substituents selected from the group consisting of halo, -CF3, (CI-Cs)alkoxy, -NO2, (CI-C6)allcyl, -
CN, -S0211.33 and -(CH2)N1123R31; I23 and R5t are independently selected from the group
consisting of H, (Ci-C6)alkyl, (Cr Cs)cycloalkyl and -C(0)R45, or 



R33 and R31, together with the atom to which they are attached, form a 3-8 membered carbo- or
hetero-cyclic ring; and R21 is the group defined by -(Z11)-(212).-(Z13).1, wherein ZI is heterocyclyl,
when m and ml are 0, or heterocyclylenc, when either m or ml are 1; Z12 is selected from the group
consisting of OC(0), OC(S) and C(0); Z13 is selected from the group consisting of heterocyclyl, aralkyl,
N(H)1132, (CI-C3)alkyl, - 01132, halo, S(0)2R56, (CI -C3)hydroxyalkyl and (CI-C3)haloalkyl; m is 0 or
1; ml isOor l;  r1t52 IS selected from the group consisting of H, -(C112),IS(0)2R54, -(CI-Cs) alkyl-
NR53R53 -(CH2)qP1153, -C(0)1154 and -C(0)0R53; q is 0, 1, 2, 3 or 4; each R53 is independently
(CI-C3)alkyl; R54 is (C1-C3)alkyl or N(H)R53; R56 is selected from the group consisting of NH2,
(CI-C3)alkyl and OR52; Al is selected from the group consisting of -CH2-, -0-, -S-, -N(H)-, -N(C1-C6
alkyl)-, -N-(Yaryl)-, -N-0Me, -NCH20Me and N-Bn; Y is a bond or -(C(R: )(H)),-, wherein t is an integer
from Ito 6; and 1231 at each occurrence is independently selected from the group consisting of H and
C1-C6 alkyl, wherein the CI-Cs alkyl is optionally substituted; A2 is selected from the group consisting
of N and CR, wherein 12 is selected from the group consisting of-H, halogen, -CN, CI-C6 alkyl, C2-05
alkenyl, and C2-C6 allcynyl, wherein the CI-Cs alkyl, C2-C6 alkenyl, and C2-C6 alicynyl are optionally
substituted; A3 is selected from the group consisting of C-D and N; R2 at each occurrence is
independently selected from the group consisting of-H, halogen, trihalomethyl, -CN, -NO2, -NH2,
-0R3, -NR3R4, -S(0)0.2R3, -S(0)2NR3R3, -C(0)0R3, - C(0)NR3R3, -N(R3)S02R3, -N(R3)C(0)R3,
-N(R3)CO2R3, -C(0)R3, C1-C4 alkoxy, CI-Ca alkylthio, -0(CH2)11arYI, -0(042)sheteroaryl,
.4C1-12/0-5(arY1), 4042)a5theteroary1), C1-C6 alkyl, C2-05 alkenyl, C2-Cs allcynyl,
-CH2(CH2)04-72, wherein 3-2 is selected from the group consisting of -01-1, -0Me, -0Et, -NH2,
-NHMe, -NMe2, -NHEt and -NEt2, and wherein the aryl, heteroaryl, CI-Cs alkyl, C2-C6 alkenyl, and
C2-C6 allcynyl are optionally substituted; and R3 selected from the group consisting of -H and le; R4
is selected from the group consisting of a (C1-Cs)alkyl, an aryl, a lower arylalky], a heterocyclyl and a
lower heterocyclylalkyl, each of which is optionally substituted, or R3 and le, taken together with a
common nitrogen to which they are attached, form an optionally substituted five- to seven-membered
heterocyclyl, which optionally contains at least one additional annular hteroatom selected from the
group consisting of N, 0, S and P; X and XI are each independently selected from the group consisting
of-H, halogen, cyan, nitro, C1-05 alkyl, or X and Xi taken together with the atom to which they are
attached, form a C3-C2 cycloalkyl; dis0,1,2or3;  e is 0, 1, 2 or 3; f is 0 or 1; R2 is selected from the
group consisting of-H, halogen, trihalomethyl, -CN, -NO2, -NH2, - 0R3, -0CF3, -NR3R4, -S(0)0_2R3,
-S(0)2NR3R3, -C(0)0R3, -C(0)NR3R3, -N(R3)S02R3, - N(R3)C(0)R3, -N(R3)C(0)0R3, -C(0)R3,
-C(0)SR3, C1-C4 alkoxy, C1-01 alkylthio, - 0(CH2)"aryl, -0(CH2)8heteroaryl, -(CH2)0-5(arY1),
-(CH2)0_6(heteroary1), C1-C6 alkyl, C2- C6 alkenyl, C2-C6 alkynYl, -CH2(CH2)o.4-T2, an optionally
substituted C1-4 alkylcarbonyl, C1_4 alkoxy, an amino optionally substituted by CIA alkyl, wherein the
Ci_4 alkyl may be optionally substituted by C1,4 alkoxy and a saturated or unsaturated three- to
seven-membered carboxyclic or heterocyclic group, wherein T2 is selected from the group consisting
of-OH, -0Me, -0Et, -NH2, -NHMe, -NMe2, -NHEt and -NEt2, and wherein the aryl, heteroaryl, CI-C6
alkyl, C2-C6 alkenyl, and C2-C6 alkynyl are optionally substituted; [0137]In another preferred
embodiment of the compounds according to the present invention, D is defined by the group R7,
wherein R7 is selected from the group consisting of-H, halogen, C1-C6 alkyl, -C(0)NR42-43, 



C(0)(C6-C10 aryl), -C(0)(heterocycly1), - C(0)(heteroary1), -Y-(C6-Clo aryl), -Y-(5-10 membered
heterocyclyl), -Y-(heteroary1), -S-aryl, -S-C1-C6 alkyl, -SO-C1-C6 alkyl, -S02-C1-C6 alkyl,
-Y-NR42R43, _so2NR42,-.43 x and -CO2R6a, wherein the aforementioned R7 groups other than -H
and halogen are optionally substituted by Ito 5 R38. 101381Preferred compounds according to
formulas A-3 and B-3 have groups as defined in the preferred embodiments of the present invention.
[0139]In the third aspect, the invention provides a composition comprising a compound according to
the present invention together with a pharmaceutically acceptable excipient. In a preferred
embodiment of this aspect, the composition further comprises an additional therapeutic agent.
[0140]The fourth aspect of the invention provides a method of inhibiting VEGF receptor signaling and
HGF receptor signaling, the method comprising contacting the receptor with a compound according to
the present invention, or with a composition according to the present invention. Inhibition of VEGF and
HGF activity can be in a cell or a multicellular organism. If in a multicellular organism, the method
according to this aspect of the invention comprises administering to the organism a compound
according to the present invention, or a composition according to the present invention. Preferably the
organism is a mammal, more preferably a human.  WO 2008/041053PCT/I B2006/004306
[07140]Examples of kinases that are inhibited by the compounds and compositions described herein
and against which the methods described herein are useful include, but are not limited to, c-Met and
KDR. 101411Depending on the particular condition, or disease, to be treated, additional therapeutic
agents, which could be normally administered to treat that condition, may also be present in the
compositions of this invention. In other words, compounds of this invention can be administered as the
sole pharmaceutical agent or in combination with one or more other additional therapeutic
(pharmaceutical) agents where the combination causes no unacceptable adverse effects. This may be
of particular relevance for the treatment of hyper-proliferative diseases such as cancer. In this
instance, the compound of this invention can be combined with known cytotoxic agents, signal
transduction inhibitors, or with other anti-cancer agents, as well as with admixtures and combinations
thereof. As used herein, additional therapeutic agents that are normally administered to treat a
particular disease, or condition, are known as "appropriate for the disease, or condition, being
treated". As used herein, "additional therapeutic agents" is meant to include chemotherapeutic agents
and other anti-proliferative agents. [0142]For example, chemotherapeutic agents or other
anti-proliferative agents may be combined with the compounds of this invention to treat proliferative
disease or cancer. Examples of chemotherapeutic agents or other anti-proliferative agents include
BIDAC inhibitors including, but are not limited to, SAHA, MS-275, MG0103, and those described in
WO 2006/010264, WO 03/024448, WO 2004/069823, US 2006/0058298, US 2005/0288282, WO
00/71703, WO 01/38322, WO 01/70675, WO 03/006652, WO 2004/035525, WO 2005/030705, WO
2005/092899, and demethylating agents including, but not limited to, 5-azadC, Vidaza and Decitabine
and those described in US 6,268137, US 5,578,716, US 5,919,772, US 6,054,439, US 6,184,211, US
6,020,318, US 6,066,625, US 6,506,735, US 6,221,849, US 6,953,783, US 11/393,380 and
PCT/US2006/001791. [0143]In another embodiment of the present invention, for example,
chemotherapeutic agents or other anti-proliferative agents may be combined with the compounds of
this invention to treat proliferative diseases and cancer. Examples of known chemotherapeutic agents
include, but are not limited to, for example, other therapies or anticancer agents that may be used in
combination with the inventive anticancer agents of the present invention and include surgery,
radiotherapy (in but a few examples, gamma-radiation, neutron beam radiotherapy, electron beam
radiotherapy, proton therapy, brachytherapy, and systemic radioactive isotopes, to name a few),
endocrine therapy, taxanes (taxol, taxotere etc), platinum  derivatives, biologic response modifiers
(interferons, interleukins, and tumor necrosis factor (INF), TRAIL receptor targeting agents, to name a
few), hyperthermia and cryotherapy, agents to attenuate any adverse effects (e.g., antiemetics), and
other approved chemotherapeutic drugs, including, but not limited to, alkylating drugs
(mechlorethamine, chloramb Cyclophosphamide, Melphalan, Ifosfarnide), antimetabolites
(Methotrexate, Pemetrexed etc), purine antagonists and pyrimidine antagonists (6-Mercaptopurine,
5-Fluorouracil, Cytarabile, Gemcitabine), spindle poisons (Vinblastine, Vincristine,
Vinorelbine,Pac'Bagel), podophyllotoxins (Etoposide, Irinotecan, Topotecan), antibiotics (Doxorubicin,
Bleomycin, Mitomycin), nitrosoureas (Carmustine, I,omustine), inorganic ions (Cisplatin, Carboplatin),
Cell cycle inhibitors (KSP mitotic kinesin inhibitors, CENP-E and CDK inhibitors), enzymes
(Asparaginase), and hormones (Tamoxifen, Leuprolide, Flutamide, and Megestrol), Gleevec(TM),
adriamycin, dexamethasone, and cyclophosphamide. Antiangiogenic agents (Avastin and others).
Kkase inhibitors (lmatinib (Gleevec), Sutent, Nexavar, Erbitux, Herceptin, Tarceva, Iressa and others).
Agents inhibiting or activating cancer pathways such as the mTOR, HIF (hypoxia induced factor)
pathways and others. For a more comprehensive discussion of updated cancer therapies see,
httpil/www.nci.nih.govi, a list of the FDA approved oncology drugs at
http://www.fda.gov/cder/cancer/druglistframe.htm, and The Merck Manual, Eighteenth Ed. 2006, the
entire contents of which are hereby incorporated by reference. [0144]In another embodiment, the
compounds of the present invention can be combined with cytotoxic anti-cancer agents. Examples of
such agents can be found in the 13th Edition of the Merck Index (2001) These agents include, by no
way of limitation, asparaginase, bleomycin, carboplatin, carmustine, chlorambucil, cisplatin, colaspase,
cyclophosphamide, cytarabine, dacarbazine, dactinomycin, daunorubicin, doxorubicin (adriamycine),
epirubicin, etoposide, 5-fluorouracil, hexamethylmelamine, hydroxyurea, ifosfamide, irinotecan, 



leucovorin, lomustine, mechlorethamine, 6-mercaptopurine, mesna, methotrexate, mitomycin C,
mitoxantrone, prednisolone, prednisone, procarbazine, raloxifen, streptozocin, tamoxifen, thioguanine,
topotecan, vinblastine, vincristine, and vindesine. [0145]Other cytotoxic drugs suitable for use with the
compounds of the invention include, but are not limited to, those compounds acknowledged to be
used in the treatment of neoplastic diseases, such as those for example in Goodman and Gilman's
The Pharmacological Basis of Therapeutics (Ninth Edition, 1996, McGraw-Hill). These agents include,
by no way of limitation, aminoglutethirnide, L-asparaginase, azathioprine, 5-azacytidine cladribine,
busulfan, diethylstilbestrol, 2', 2'-difluorodeoxycytidine, docetaxel, erythrohydroxynonyladenine, ethinyl
estradiol, 5-fluorodeoxyuridine, 5-fluorodeoxyuridine monophosphate, fludarabine phosphate,
fluoxyrnesterone, flutamide, hydroxyprogesterone caproate, idarubicin, interferon,
medroxyprogesterone acetate, megestrol acetate, melphalan, mitotane, paclitaxel, pentostatin,
N-phosphonoacetyl-L-aspartate (PALA), plicamycin, semustine, teniposide, testosterone propionate,
thiotepa, trimethylmelamine, uridine, and vinorelbine. 101461Other cytotoxic anti-cancer agents
suitable for use in combination with the compounds of the invention also include newly discovered
cytotoxic principles such as oxaliplatin, gemcitabine, capecitabine, epothilone and its natural or
synthetic derivatives, temozolomide (Quinn et al., J. din. Oncology 2003, 21(4), 646-651),
tositumomab (Bexxar), trabedectin (Vidal et al., Proceedings of the American Society for Clinical
Oncology 2004, 23, abstract 3181), and the inhibitors of the kinesin spindle protein Eg5 (Wood et al.,
Cum Opin. Phammcol. 2001, 1,370-377). 101471In another embodiment, the compounds of the
present invention can be combined with other signal transduction inhibitors. Of particular interest are
signal transduction inhibitors which target the EGER family, such as EGER, HER-2, and HER-4
(Raymond et al., Drugs 2000, 60 (Supp1.1), 15-23; Barad et al., Oncogene 2000, 19 (53),
6102-6114), and their respective ligands. Examples of such agents include, by no way of limitation,
antibody therapies such as Herceptin (trastuzurnab), Erbitux (cetuximab), and pertuzumab. Examples
of such therapies also include, by no way of limitation, small-molecule kinase inhibitors such as
ZD-1839/Iressa (Baselga et al., Drugs 2000, 60 (Suppl. 1), 33-40), 0S1-774/Tarceva (Pollack et al. J.
Pharrn. Exp. Ther. 1999, 291(2), 739-748), CI-1033 (Bridges, Curr. Med. Chem. 1999, 6, 825-843),
GW-2016 (Lackey et al., 92nd AACR Meeting, New Orleans, Mar. 24-28, 2001, abstract 4582),
CP-724,714 (Jani et al., Proceedings of the American Society for Clinical Oncology 2004, 23, abstract
3122), 111(1-272 (Rabindran et al., Cancer Res. 2004, 64, 3958- 3965), and EICB-569 (Greenberger
et al., 11th NCI-EORTC-AACR Symposium on New Drugs in Cancer Therapy, Amsterdam, November
7-10, 2000, abstract 388). 101481In another embodiment, the compounds of the present invention
can be combined with other signal transduction inhibitors targeting receptor kinases of the split-kinase
domain families (VEGFR, EGER, PDGFR, flt-3, c-kit, c-fins, and the like), and their respective ligands.
These agents include, by no way of limitation, antibodies such as Avastin (bevacizumab). These
agents also include, by no way of limitation, small-molecule inhibitors such as ST1-571/Gleevec
(Zvelebil, Curr. Opin. Oncol., Endocr. Metab. Invest. Drugs 2000, 20% 74-82), PTIC-787 (Wood et al.,
Cancer Res. 2000, 60(8), 2178-2189), SU-11248 (Demetri et al., Proceedings of the American
Society for Clinical Oncology 2004, 23, abstract 3001), ZD-6474 (Hennequin et al., 92nd AACR
Meeting, New Orleans, Mar. 24-28, 2001, abstract  3152), AG-13736 (Herbst et al., CI in. Cancer Res.
2003, 9, 16 (suppl 1), abstract C253), KRN951 (Taguchi et al., 95<th > AACR Meeting, Orlando, Fla,
2004, abstract 2575), CP-547,632 (Beebe et al., Cancer Res. 2003, 63, 7301-7309), CP-673,451
(Roberts et al., Proceedings of the American Association of Cancer Research 2004, 45, abstract
3989), CHIR-258 (Lee et al., Proceedings of the American Association of Cancer Research 2004, 45,
abstract 2130), MLN518 (Shen et al., Blood 2003, 102, 11, abstract 476), and AZD-2171 (Hennequin
et al., Proceedings of the American Association of Cancer Research 2004, 45, abstract 4539).
101491In another embodiment, the compounds of the present invention can be combined with
inhibitors of the RagMEKJERIC transduction pathway (Avruch et al., Recent Frog, Harm. Res. 2001,
56, 127-155), or the P1CB (akt) pathway (Lawlor et al., J. Cell Sci. 2001, 114, 2903-2910). These
include, by no way of limitation, PD-325901 (Sebolt-Leopold et al., Proceedings of the American
Association of Cancer Research 2004, 45, abstract 4003), and ARRY-142886 (Wallace et al.,
Proceedings of the American Association of Cancer Research 2004, 45, abstract 3891). [0150]In
another embodiment, the compounds of the present invention can be combined with inhibitors of
histone deacetylase. Examples of such agents include, by no way of limitation, suberoy]anilide
hydroxamic acid (SAHA), LAQ-824 (Othuann et al., Proceedings of the American Society for Clinical
Oncology 2004, 23, abstract 3024), LBH-589 (Beck et al., Proceedings of the American Society for
Clinical Oncology 2004, 23, abstract 3025), MS-275 (Ryan et al., Proceedings of the American
Association of Cancer Research 2004, 45, abstract 2452), FR-901228 (Pielcarz et al., Proceedings of
the American Society for Clinical Oncology 2004, 23, abstract 3028) and MGCD0103 (US 6,897,220).
101511In another embodiment, the compounds of the present invention can be combined with other
anti-cancer agents such as proteasome inhibitors, and m-TOR inhibitors. These include, by no way of
limitation, bortezomib (Mackay et al., Proceedings of the American Society for Clinical Oncology 2004,
23, Abstract 3109), and CCI-779 (Wu et al., Proceedings of the American Association of Cancer
Research 2004, 45, abstract 3849). The compounds of the present invention can be combined with
other anti-cancer agents such as topoisomerase inhibitors, including but not limited to camptothecin.
101521Those additional agents may be administered separately from the compound- contianing
composition, as part of a multiple dosage regimen. Alternatively, those agents may be part of a single
dosage form, mixed together with the compound of this invention in a single composition. If
administered as part of a multiple dosage regimen, the two active agents may  be submitted
simultaneously, sequentially or within a period of time from one another which would result in the
desired activity of the agents. 101531The amount of both the compound and the additional
therapeutic agent (in those compositions which comprise an additional therapeutic agent as described
above) that may be combined with the carrier materials to produce a single dosage form will vary
depending upon the host treated and the particular mode of administration. [0154]In those
compositions which comprise an additional therapeutic agent, that additional therapeutic agent and
the compound of this invention may act synergistically. [0155]The data presented herein demonstrate
the inhibitory effects of the VEGF and 1-1GF 



inhibitors of the invention. These data lead one to reasonably expect that the compounds of the
invention are useful not only for inhibition of VEGF receptor signaling and HGF receptor signaling, but
also as therapeutic agents for the treatment of proliferative diseases, including cancer and tumor
growth. [0156]Preferred compounds according to the invention include those described in the
examples below. Compounds were named using Chemdraw Ultra version 6.02 or version 8.0.3, which
are available through Cambridgesoft.com, 100 Cambridge Park Drive, Cambridge, MA 02140,
Namepro version 5.09, which is available from ACD labs, 90 Adelaide Street West, Toronto, Ontario,
M5H, 3V9, Canada, or were derived therefrom. Synthetic Schemes and Experimental Procedures
[0157]The compounds of the invention can be prepared according to the reaction schemes or the
examples illustrated below utilizing methods known to one of ordinary skill in the art. These schemes
serve to exemplify some procedures that can be used to make the compounds of the invention. One
skilled in the art will recognize that other general synthetic procedures may be used. The compounds
of the invention can be prepared from starting components that are commercially available. Any kind
of substitutions can be made to the starting components to obtain the compounds of the invention
according to procedures that are well known to those skilled in the art. [0158]Thieno[3,2-b]pyridine
based compounds of formula A-1 may be prepared according to a general procedure shown in the
scheme A, via an amide coupling reaction between Naryl(heteroaryl)-malonamic acids
[3-oxo-3-(arylamino)- or 3-oxo-3-(heteroarylamino)- propanoic acids] (I) and thienop,2-b[pyridine
derivatives bearing an amino-group (BE).  Scheme A darbocyclyl, haterocyclyl, aryl, heteroaryl
(optionally substituted) [0159iAcids I typically could be prepared according to the scheme B by
reacting the amines IV either with 3-chloro-3-oxopropanoate (V) via the intermediate amino esters VI
which have to be hydrolized (two-step procedure), or with 2,2-dimethyl11,31dioxane-4,6-dione
(MeIdrum's acid) (VII) in the presence of TMSCI, to form the desired acid I in one step. Scheme B
Clyy0Me 0 0Na0H, THE, 1120, 1 V0 ry0Me  DCM0 0 VI    Vu = carbocyciyl, hoteracyclyl, aryl,
hetaroaril Optionally substituted) 10160]Thieno[3,2-b]pyridine derivatives bearing an amino-group (II)
could be prepared in different ways depending on the nature of the substituent Ron the thiophene ring
of the thienopyridine bicyclic ring system. For example, when R is an amide moiety synthetic
sequence shown in the Scheme C, can be employed.  SC hem C    



= carbocyclyl, heterocyclyl, aryl, heteroaryl (optionally substituted) 101611Thus,
thieno[3,2-1,]pyridine-7-ol (VIII) reacting with POCb is converted to the chloride XL Treatment of this
material with a strong base such as n-BuLi followed by the addition of carbon dioxide affords the
carboxylate X which is used without purification in the next step, providing the acyl chloride XI upon its
reaction with oxalyl chloride. The any! chloride XI is used for the next step without further purification
as well: upon its reaction with different primary or secondary amines the compound XI is converted to
a variety of primary and secondary amides XII which can further be derivatized via a substitution of the
chlorine atom of the pyridine ring. Thus, XII reacting with 2-fluoro-4-nitrophenol in a high boiling point
solvent, such as diphenyl ether in the presence of a base such as potassium carbonate, produced the
nitro derivatives XIII which are then reduced to the amines II upon treatment with a mixture
NiCl2/NaBH4. The amines II (could be used for the next step without further purification) upon
treatment with N-aryl(heteroarylkmalonamic acids (I) afford malonamides  III bearing the
amido-substituents on the thiophene ring such as the ones shown in the scheme C. Scheme D -ECN
N-C carbocyclyl, heterecyclyl, aryl, heteroaryl (optionally substituted) 10162]Thieno[3,2-b]pyridine
based malonamides of formula A-1 bearing heteroaryl substituents instead of the am ido moieties may
be prepared using procedures illustrated in the Scheme D. Thus, treatment of the chloride IX with a
strong base such as n-BuLi followed by an addition tributyltin chloride affords the tributylstantyl
derivative XIV. This material reacting with different heteroaryl bromides in the presence of a
Pd-catalyst (Stine coupling reaction) produces heteroaryl-substituted thienopyridines XII (R heteroaryn
which can further be derivatized via a substitution of the chlorine atom of the pyridine ring of the
thienopyridine ring system.  Ok = carbocyclyl, heterocyclyl, aryl, heteroaryl (optionally substituted)
[0163]Thus, XIV reacting with 2-fluoro-4-nitrophenol in a high boiling point solvent, such as diphenyl
ether in the presence of a base such as potassium carbonate, produced the nitro derivatives XIII
which are then reduced to the amines II upon treatment with iron in an acidic medium. The amines II
(could be used for the next step without further purification) upon treatment with
N-aryl(heteroaryfi-malonamic acids (I) afford malonamides III bearing heteroaryl substituents on the
thiophene ring such as the ones shown in the Scheme I3. [01641Thieno[3,2-b]pyridine based
malonamides of formula A-1 bearing aryl substituents on the thiophene ring, particularly aryl
substituents with basic moieties, may be prepared using procedures illustrated in the Scheme E.
Thus, treatment of the chloride IX with a strong base such as n-BuLi followed by bromination (for
instance, with elemental bromine) affords the bromide XV. This material reacting with
2-fluoro-4-nitrophenol in a high boiling point solvent, such as diphenyl ether in the presence of a base
such as potassium carbonate, produced the  nitro derivative XVI which underwent a reaction with
4-(hydroxymethyl)phenylboronic acid in the presence of a base and a Pd-catalyst (Suzuki coupling
reaction) to provide aryl-substituted derivative XVII with a free hydroxyl group. The hydroxyl group was
replaced by a halogen (for example, chloride using the thionyl chloride) to form the compound XVIII
which upon treatment with secondary and primary amines was converted into a variety of
aryl-substituted compounds XII (R = substituted aryl). The nitro group of these basic entities was
reduced with NaBH4/NiC12 to form the amines IL These intermediates (could be used for the next
step without further purification) upon treatment with N-aryl(heteroaryI)-malonamic acids (I) afford
malonamides III bearing aryl substituents with basic moieties, attached to the thiophene ring such as
the ones shown in the Scheme E. Scheme F    XXIIXIX Ok = carbocyclyl, heterocyclyl, aryl, heteroaryl
(optionally substituted) [0165)Thieno[3,2-b]pyridine based compounds of formula XIX may be
prepared according to a general procedure shown in the scheme F, via an amide coupling reaction
between 2-oxo-1-aryl(heteroaryl)pyrrolidine-3-carboxylic acids (XX) and thieno[3,2- b]pyridine
derivatives bearing an amino-group (H). Acids XX could be prepared following the literature procedure
[S. Danishefsky, R.K.Singh. JACS, 1975, 97,3239-3241] or purchased if commercially available.
Scheme G   



= carbocyclyl, heterocyclyl, aryl, heteroaryl (optionally substituted) 101661Thieno[3,2-b]pyridine based
compounds of formula XXI could be prepared via a condensation reaction (scheme G) between
amines II and 2-oxo-3-aryl(heteroary1)-1-carbonyl  clillorideibt a general TormuEatXfl, Acyl chlorides
XXII could be prepared following the literature procedure (Chem. Abstr.; 88; 6873 and P. Mayer, et al.;
J. Med. (Them.; 2000, 43, 3653-3664) while the reaction could be carried out in aprotic solvents such
as DCM, CHC13, toluene, ethylene glycol dimethyl ether, MeCN, DMF, DMSO, THE, dioxane and like,
in the presence of organic bases such as DIPEA, Et3N, DBU, DMAP, N-methylmorpholine,
Nmethylpiperidine, and like. [0167]4,4,4-Trifluoro-N-aryl(heteroaryI)-3-(amino)butanarnides of the
general formula XXIII may be obtained via a short reaction sequence starting from the amines H.
Amines It upon treatment with trifluoroacetaldehyde ethyl hemiacetal under acidic conditions (e.g. in
the presence of 4-toluenesulfonic acid) in polar solvents such as ethanol are transformed into N-(1-
ethoxy-2,2,2-trifluoroethyDamines of the general structure IOUV. Compounds /OUV reacting with
malonates under basic conditions form 2-(2,2,2-trifluoro-1-(amino)ethyl)malonates such as XXV. The
amino di-esters XXV undergo alkaline hydrolysis to form the intermediate malonic acids (not shown in
the scheme A), which are further decarboxylated, to afford 4,4,4- trifluoro-3-(amino)butanoic acids
XXVI. Acids XXVI are coupled to different primary or secondary amines using standard techniques, to
produce title compounds XXIII.  Scheme I    X.WIII    XXIXXXX    CtC = carbocyclyl, heterocyclyl, aryl,
heteroaryl (optionally substituted) [0168]4,4,4-Trifluoro-N-3-(cyclylamino)butanamides of the general
formula XICVII may be obtained via a similar short reaction sequence as in Scheme I using the same
sets of thienopyridine derivatives II and amines Ar-NH2. Amines Ar-NH2 upon treatment with
trifluoroacetakiehyde ethyl hemiacetal under acidic conditions (e.g. in the presence of 4-
toluenesulfonic acid) in polar solvents such as ethanol are tamsformed into N-0 -ethoxy-2,2,2-
trifluoroethyparylamines of the general structure XXVIII. Compounds XXVIII reacting with malonates
under basic conditions form diethyl 2-(2,2,2-trifluoro-1- (cyclylamino)ethyBmalonates such as XXIX.
The amino di-esters XXIX undergo alkaline hydrolysis to form the intermediate malonic acids (not
shown in the scheme I), which are further decarboxylated, to afford
4,4,4-trifluoro-3-(cyclylamino)butanoic acids Ma. Acids /OCX are coupled to various amines of the
general structure II, using standard techniques, to produce title compounds XXVII.  Particular
examples Scheme I.                                   Example 1
M-(3-Fluoro-4-(thieno[3,2-b]pyridin-7-yloxy)pheny1)4P-phenylmalonamide (5a) Step 1.
3-0xo-3-(phenylamino)propanoic acid (1) (two-step procedure) [0169]To a solution of methyl
3-chloro-3-oxopropanoate (2.0 g, 14.7 mmol) in dry DCM (100 ml) was added aniline (2.68 g, 3.6
mmol) and the reaction mixture was stirred at 0C for 1 hr, evaporated then dissolved in Et0Ac, washed
with dilute HC1, NaliCO3, and brine. The 



organic phase was collected, dried over sodium sulfate, filtered and the solvent was evaporated to
afford methyl 3-oxo-3-(phenylamino)propanoate as a brown oil which was used without further
purification (2.8g, 100%, crude). To a solution of this material (2.8 g, 14.5 mmol) in TI-IF (40 ml) and
water (20 ml) was added NaOH (1.16 g, 29 tnmol) and the reaction mixture was stirred overnight,
evaporated (to remove the TI-IF) and then extracted with Et20. The aqueous phase was acidified to
pH 1 and extracted with Et0Ac. The extract was dried over Na2504, filtered and evaporated to afford
the title compound 1 as a brown solid, which was used without further purification (2.0 g, 77% yield).
MS (ink): 18.0 (100%) (M+H), 202.0 (44%) (M-Ebla). Step 2. 7-Chlorothieno[3,2-b]pyridine (2) [0170]A
stirred suspension of thieno[3,2-b]pyridin-7-ol (5.0 g, 33.1 mmol) in POCI, (15 mL) was heated at
105C in an oil bath for 4 hrs. The resultant solution was cooled to room  WO
20081041053PCT/IB211116/004306 temperature and the VOCI3 was rerhoved under reduced
pressure. The residue was cooled in an ice/water bath and cold water was added. The mixture was
made basic with concentrated NI-140H solution and extracted with Et0Ac. The organic extract was
dried over anhydrous sodium sulfate and concentrated to produce oil, which was purified by column
chromatography (el uent Et0Ac-hexane, 1:4) to afford the title compound as a brown solid (4.5 g, 72%
yield). 1H NMR (400 MHz, CDCI3) 5 (ppm): 8.60 (d, J 4.9 Hz, IH), 7.80 (d, Jr= 5.5 Hz, I H), 7.60 (d, J=
5.5 Hz, 1H), 7.30 (d, J= 4.9 Hz, 1H). Step 3. 7-(2-Fluoro-4-nitrophenoxy)thieno13,2-b]pyridine (3)
[0171)A mixture of 2 (500 mg, 2.95 mmol), potassium carbonate (1.62g, 11.8 mmol) and
2-fluoro-4-nitrophenol (603 mg, 3.85 mmol) were heated to 170C in diphenyl ether (I 0 ml) for 5 hrs.
The mixture was cooled to room temperature, diluted with Et0Ac and washed with water. The organic
phase was collected, dried over anhydrous sodium sulfate and the solvents were removed under
reduced pressure. The residue was purified by column chromatography, eluent gradient Et0Ac-hexane
(9:1) to Et0Ac, to afford the title compound 3 (660 mg, 76% yield), 111 NMR (400 MHz, CDCI3) 5
(ppm) 8.60 (d, J= 5.54 Hz, 1H), 8.14 (in, 3H), 7.80 (d, = 5.47 Hz, 1H), 7.61 (d, 5.48 Hz, 1H), 7.36 (t,
.J= 7.63 Hz), 6.65 (m, 1H). Step 4.
M-(3-Fluoro-4-(thieno[3,2-b]pyridin-7-yloxy)pheny1)43-phenylmalonarnide (5a) [0172)To a solution of
3 (660 mg, 2.27 natal) in Me0H (10 ml) was added conc. MCI (1 ml) and Fe (1.91g, 34.8 mmol), and
the reaction mixture was stirred at 0C for 3 Ms, neutralized with aqueous NaHCO3 solution and
extracted with Et0Ac, producing 3-fluoro.4- (thieno[3,2-Mpyridin-7-yloxy)-phenylamine (4) as a dark oil
(500 mg, 83%), which was used directly in the next step. To a solution of the amine 4 (200 mg, 0.69
nunol) in DMF (10 ml) was added 3-oxo-3-(phenylamino)propanoic acid (1, 155 mg, 0.89 mmol),
HOBT (121 mg, 0.89 mmol) and EDC (198 mg, 1.035 mmol). The reaction mixture was stirred at room
temperature overnight, evaporated to dryness and the residue was dissolved in Et0Ac and washed
with water. The organic phase was dried over sodium sulfate, filtered and evaporated under reduced
pressure. The residue was purified by column chromatography (eluent Et0Ac:hexane 3:1) to afford the
title compound 5a (30 mg, 10% yield) as a white solid (after trituration with Et20). 1H NMR (400 MHz,
Dmso-c16) a (ppm) :10.5 (s, 1H), 10.2 (s, 1H), 8.49 (d, J= 5.48 Hz, IN), 8.14 (d, J= 5,48 Hz, 111), 7.85
(dd, J= 235 and 13.01 Hz, 111), 7.59 on, 310, 7.42 (m, 211), 7.30 (dt,./.= 1.96 and 7.43 Hz, 214), 7.05
(t, e= 7.24 Hz, 1H), 6.65 (d, J5.28 Hz, 111), 3.51 (s, 214).  coheme 2 Example 2
NI-(3-Fluoro-4-(2-(1-methyl-/H-imidazol-2-yOthieno[3,2-b]pyridin-7-yloxy)pheny1)-N3-
phenylmalonamide (513) Step 1. 3-0xo-3-(phenylarnino)propanoic acid (1) (one-step procedure)
101731To a solution of aniline (13 mL, 143 mmol) in DCM (290 mL) was added TMSCI (18.2 mL, 143
rnmol) at room temperature and the reaction mixture was stirred for 1 hour. [Rigo, B.; Fasseur, D.;
Cauliez, P. and Couturier, D.Tetrahedron Lett.; 30; 23; 1989; 30733076j.
2,2-Dimethy1-1,3-dioxane-4,6-dione (20.6 g, 143 mmol) was added and combined reaction mixture
was stirred overnight at room temperature, poured into saturated NaHCOs solution and extracted with
Et0A0. The aqueous phase was collected, acidified with conc. HCI to pH-3 by addition of 2N HCI and
extracted with DCM. The organic phase was dried over anhydrous Na2SO4, filtered and concentrated
under reduced pressure affording 3-oxo-3-  (phenylamino)propanoic acid (1, 16.82 g, 65% yield) as a
white solid. MS (m/z): 180.0(25%) (M+H), 202.0 (100%) (M+Na). Step 2:
7-Chloro-2-(tributylstannyOthieno[3,2-b]pyridine (6) 



[0174]To a solution of 7-chlorothiene[3,2-b]pyridine 2 (9.82 g, 57.89 mmol) in THF (290 mL) BuLi (2.5
N, 25 mL) was added at -78C and the mixture stirred for 20 min at the same temperature. Tributyltin
chloride (63.68 mmol, 17.3 mL) was added dropwise and the mixture stirred for 2 h at -78C. The
homogeneous mixture thus obtained was poured in water (200 mL) and extracted with Et0Ac (2x200
mL). The organic phase was collected, dried over anhydrous Na2SO4 and concentrated under
reduced pressure. The residue was purified by flash chromatography (eluent Et0Ac/Hex 1:4) to afford
7-chloro-2-(tributylstannyl)thieno[3,2- b]pyridine (6, 24.79 g, 93% yield) as a syrup. MS (m/z): cluster
of signals centered around 460.1 (M+1). Step 3:
7-Chloro-2-(1-methyl-/H-imidazol-2-yl)thieno[3,2-b]pridine (7) [0175]To a solution of the tin derivative 6
(24.79 g, 54.05 mmol) and 2-bromo-l-methyl-/H- imidazole (10.4 g, 64.86 mmol) fMcCallum, P. W.;
Weavers, R. T.; Grimmet, M. R.; Blackman, A. G.; Aust. J. Chem.; 52; 3 ;1999; 159-166.1 in toluene
(180 mL) Pd[PPh3]4 (5 g, 4.32 mmol) was added and the mixture was refluxed under nitrogen for 2
days, cooled to room temperature. A precipitate was formed which was collected by filtration, washed
with Et20 and dried, to afford the title compound 7 as a grey solid (12.72 g, 94% yield). MS (m/z):
250.0 (M+H). Step 4: 7-(2-Fluoro-4-nitrophenoxy)-2-(1-methyl-/H-imidazol-2-yl)thieno[3,2-b]pyridine
(8) [0176]A mixture of 7-chloro-2-(1-methyl-/H-imidazol-2-yl)thieno[3,2-b]pridine (7) (1.0 g, 4 mmol),
2-fluoro-4-nitrophenol (0.942 g, 6 mmol) and K2CO3 (1.1 g, 8 mmol) in Ph20 (20 mL) was stirred at
200C for 24h. The cooled reaction mixture was diluted with DCM (200 mL) and extracted with 1M HC1
(200 mL). The aqueous phase was filtered through paper filter, basified (pH-10) with conc. NH4OH to
produce a cloudy mixture that was extracted with DCM. The organic phase was dried over anhydrous
Na2504 and concentrated under pressure to give title compound 8 as an orange solid (0.667 g, 45%
yield). MS (m/z): 371.0 (M+H). Step 5:
3-Fluoro-4-(2-(1-methyl-/H-imidazol-2-yl)thieno[3,2-b]pyridin-7-yloxy) benzenamine (9) [0177]To a
solution of the nitro compound 8(1.50 g, 4.05 mmol) and NiC12.6H20 (2.02 g, 8.52 mmol) in
Me0H/THF (45 mL/68 mL) at 0C was added NaBH4 (0.618 g, 16.3 mmol) portion wise (1.50 g, 4.05
mmol) with vigorous stirring. The reaction mixture was stirred for 30 minutes at 0C and concentrated
under reduced pressure. The resultant black residue was suspended in 1M  Ha (10 mL) and the
mixture was basified (pH-11) with conc. NI14011. The cloudy suspension was filtered; the solid
residue was separated, washed with water and dried under reduced pressure to afford the title
compound 9 as a brown solid (0.73g, 52% yield), which was used in the next step without Maher
purification. MS (m/z): 341.1 (M+H). Step 6:
N'-(3-Fluoro-4-(2-(1-methyl-1H-nnidazol-2-y1)thieno[3,2-b]pyridin-7-yloxy)pheny1)-
N3phenylmalonamide (5b) 10178]To a solution of the amine 9 (80 mg, 0.235 mmol), 3-oxo-3-
(phenylamino)propanoic acid (1) (42 mg, 0.235 mmol) and BOP (114.6 mg, 0.259 mmo I) in DMF (2.4
mL), DIPEA (0.164 mL, 0.941 nunol) was added and the mixture was stirred at room temperature for 2
h. The reaction mixture was partitioned between Et0Ac and water. Organic phase was collected,
washed with 1120 and brine, dried over anhydrous Na2SO4 and concentrated. The residue was
purified by flash chromatography (Et0Ae/Me011 95:5) followed by crystallization (MeOH) to afford the
title compound 5b (11 mg, 9% yield). Ili NMR (DMSO-&) 8 (ppm): 10.55 (s, 111), 10.19 (s, 1H), 8.5 (d,
J = 5.4 Hz, 111), 7.86 (m, 2H), 7.59 (n, 211), 7.49 (t, J = 8.8 Hz, 1H), 7.41 (m, 2H), 7.30 (m, 211), 7.05
(m, 211), 6.69 (d, J 5.4 Hz, 111), 3.99 (s, 314), 3.52 (s, 211). MS (nt/z): 502.2 (M+11). Scheme 3 BPI
GI Me I N P(PPh3)4ttolueneN    Me  Example 3
NI-{3-Fluoro-442-0-methyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy]-pheny1W- phenylmalonamide
(Sc) Step!: 7-Chloro-2-(1-methyl-/H-imidazol-4-yOthieno[3,2-b]pyridine (10) 



[0179]Following the procedure described for compound 7 (example 2, step 3) but substituting
2-bromo-1-methyl-/H-imidazole for 4-bromo-1-methy1-1H-imidazole fa) Begtrup, M.; Larsen, P.; Acta
Chem. Scand. 44, 10; 1990. 1050-1057.bl Benito. M.; Bull. Soc. Chin,.  Belg.; 97; 8-9; 1988; 573-598.
c) Bentrun, M.: Larsen, P. Chem. Pharm. Bull. 42, 9; 1994;( 1784-1790.1, title compound 10 was
obtained as an off-white solid (29% yield). MS (m/z): 250.1 (M+H). Step 2:
7-(2-Fluoro-4-nitrophenoxy)-2-(1-methy1-1H-imidazol-4-y1)thieno[3,2-b]pyridine (11) [0180] Following
the procedure described for the nitro compound 8 (example 2, step 4) but substituting compound 7 for
the compound 10, title compound 11 was obtained as a red solid (46% yield). MS (m/z): 371.1 (M+II).
Step 3: 3-Fluoro-4-(2-(1-methyl-/H-imidazol-4-yOthieno[3,2-b]pyridin-7-yloxy) benzenamine (12) [018
l]Following the procedure described for the amine 9 (example 2, step 5) but substituting
nitro-compound 8 for compound 11, title compound 12 was obtained as a red solid (82% yield). MS
(m/z): 341.1 (M+H). Step 4:
NI-(3-fluoro-4-(2-(1-methy1-11/-imidazo1-4-y1)thieno[3,2-b]pyridin-7-yloxy)pheny1)-
N3-phenylmalonamide (Sc) 101821Following the procedure described for compound 5a (example 1,
step 5) but substituting amine 9 for compound 12, title compound Sc was obtained as a white solid
(78% yield). MS (m/z): 502.0 (M+H).  Scheme 4 Example 4
N1-(4-(2-(1-Ethy1-11/-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-N3-
phenylmalonamide (5d) Step 1: 7-Chloro-2-(1-ethyl-/H-hnidazol-4-y1)thieno[3,2-b]pyridine (13)
[0183]Following the procedure described for compound 7 (example 2, step 3) but substituting
2-bromo-l-methyl-1H-imidazole for 4-bromo-l-ethyl-1H-imodazole fa) Begtrun, M.; Larsen, P.; Ada
Chem. Soma 44, 10:1990; 1050-1057. b) Begtrup, M.; Bull. Soc. Chim.  Bele.; 97; 8-9; 1988: 573-598.
c) Begtrun, M.; Larsen, P.; Chem. Pharm. Bull. 42, 9; 1994; 1784-1790J, title compound 13 was
obtained as a yellow solid (30% yield). MS (m/z): 263.9 (M+11). Step 2:
2-(1-Ethyl-1H-imidazol-4-y1)-7-(2-fluoro-4-nitrophenoxy)thieno[3,2-b]pyridine (14) [0184]Following the
procedure described for 8 (example 2, step 4) but substituting compound 7 for compound 10, title
compound 14 was obtained as a yellow solid (76% yield). MS (m/z): 384.9 (M+11).  Step 3:
4-(2-(l-Ethyl-/Thimidazol-4-yOthieno[3,2-6]pyridin-7-yloxy)-3-fluorobenzenamine (15) [01851Following
the procedure described for compound 9 (example 2, step 5) but substituting nitro compound 8 for the
compound 14, title compound 15 was obtained as a yellow solid (86% yield). MS (m/z): 402.1 (M+H).
Step 4. NI-(4-(2-(1-ethy1-11,-imidazol-4-y1)thieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)43-
phenylmalonamide (5d) [01861Following the procedure described for compound 5a (example 1, step
5) but substituting amine 9 for compound 15, title compound 5d was obtained in 57% yield. MS (m/z):
516.0 (M+H).  Scheme 5    



5e: Example b: N Me Example 5
N1-(3-Fluoro-4-(2-(l-methy1-1H-imidazol-5-y1)thieno[3,2-b]pyridin-7-yloxy)pheny1)-M-
phenylmalonamide (Sc) Stepl: 7-Chloro-2-0-methyl-1H-imidazol-5-yOthieno[3,2-b]pyridine (16)
[0187]Nitrogen was bubbled through a mixture of the tin derivative 6 (7.19 g, 15.7 mmol) and
5-bromo-l-methyl-1/1-imidazole (2.02 g, 12.5 mmol)Belticra  Chem. Stand, 44,I D; 1990; 1050-1057.
b) Begtrup, M... Bull. Soc. Chim. Be!,,.; 97:8-9; 1988; 573-598. c) Scaleup, M.; Larsen, P. Chem.
Pharm. Bull. 42. 9 1994; 1784-1790.1 in toluene (20 mL) for 5 minutes. Pd(PPh3)4 (1.50 g, 1.30
romol) was added and nitrogen was bubbled far additional 5 minutes. Finally, the mixture was refluxed
under nitrogen overnight, the resultant yellow suspension was concentrated under reduced pressure
and then purified with flash chromatography (eluent Et0Ac/Me0H 90:10), to afford title compound 16
as a yellow solid (2.48 g, 79% yield). MS (rtiz): 250.0(M+H), Step 2:
7-(2-Fluoro-4-nitrophenoxy)-2-(1-methy1-1H-imidazol-5-yfithieno[3,2-b]pyridine (17) 101881A mixture
of the compound 16 (1.52 g, 6.09 mmol), 2-fluoro-4-nitrophenol (3.87 g, 24.6 rnmol) and K2CO3 (4.31
g, 31.2 inmol) in Ph20 (20 mL) was heated at 190C overnight. DCM (250 mL) was added to the
resultant dark-brown mixture, which was then extracted with aqueous 1M HCI. The aqueous layer was
collected, washed with DCM and basified with NH4OH. The resultant cloudy mixture was extracted
with DCM. The organic phase was combined, filtered; the filtrate was washed with water, dried over
anhydrous Na2SO4 and concentrated under reduced pressure. The resultant yellow solid was purified
by flash chromatography, eluent Et0Ac/Me0H (80:20) to afford title compound 17 as a yellow solid
(0.96g. 43% yield). MS (m/z): 371.0 (Mi-H). Step 3:
3-Fluoro-4-(2-(1-methyl-1H-imidazol-5-Athieno[3,2-b]pyridin-7-yloxy)benzenamine (18) [0189]To a
stirring mixture of the nitro compound 17(0.96 g, 2.59 mmol) and N1C12.6H20 (1.24 g, 5.22 tnniol) in
Me01-1/THE (26 mL/39 mL) at 0C, NaBI-14 (0.341 g, 9.01 mmol) was added portion wise. The
reaction mixture was stirred for 15 minutes, quenched with 1M HCI (10 mL) and concentrated under
reduced pressure to form a green residue, which was then dissolved in 1M HCI (250 mL) and basified
with NH4OH. The cloudy suspension was extracted with Et0Ac, the organic layer was collected,
filtered, washed with water and then dried over anhydrous Na2SO4. Evaporation of this solution
afforded title compound 18 as brown solid (0A6 g, 52% yield), which was used in the next step without
additional purification. MS (m/z): 341.1 (M-1-10. Step 4. NI
-(3-Fluoro-4-(2-(1-mothyl-1H-imidazol-5-yethieno[3,2-blpyridin-7-y1oxy)phenyfi1V3-phenylmalonamide
(5e) 10190)Following the procedure described for compound 5b (example 2, step 6) but substituting
amine 9 for compound 18, title compound Se was obtained in 5% yield. MS (rniz): 502.0 (M+14).
Scheme 6 Example 6 -(3-Fluoro-4-(2-(pyrrol idine- 1
.carbonyl)thieno[3,2-b]pyridin-7-yloxy)pheny1)-N3- phenylmalonainide (51) Steps 1-3:
(7-Chlorothieno[3,2-b]pyridin-2-y1)(pyrrolidin-l-yOmethanone (21) [01911To a stirred solution of 2
(11.91 g, 70.22 mmol) in dry TIN (200 mL) at -78C was added n-BuLi (33.70 mL, 84.26 mmol, 2.5 M
solution in hexanes) and the resultant suspension was stirred for 1 h. Solid carbon dioxide (excess)
was added and the mixture was allowed to warm to room temperature over a period of 1 hour. The
solvent was removed under reduced pressure and the resultant lithium carboxylate 19 was used
without further purification (16.43 g, quantitative). To a stirred suspension of 19 (15.41 g, 70.22 mmol)
in dry DCM (150 mL) was added (C0C)2 (12.25 mL, 140A4 mmol) and dry DMF (5 drops). The
reaction mixture was heated to reflux for 3 hrs. The solvents were evaporated to produce 20, which
was used directly in the next step. Acyl chloride 20 (8.14 g, 35.11 mmol) was suspended in dry DCM
(300 mL) at 0C, pyrrolidine (3.22 mL, 38.62 mmol) was added and the reaction mixture was stirred
overnight. The solvent was removed under reduced pressure and the residue was dissolved in Et0Ac
and washed with water. The organic phase was collected and dried over anhydrous sodium sulfate,
then filtered and concentrated under reduced pressure to produce a residue, which was purified by
column chromatography (eluent Me0H-CH2C12, 2:98, 5:95) to afford the title compound 21 as a
brown solid (16.07 g, 86% yield). MS (nth): 267.1 (M+H). 



Step 4: (7-(2-Fluoro-4-nitrophenoxy)thieno[3,2-b]pyridin-2-yi)(pyrrolidin-1-y1) methanone (22)
101921A mixture of 21 (2.4 g, 8.89 mmol), K2CO3 (4.97 g, 35.96 mmol) and 2-fluoro-4- nitrophenol
(1.55 g, 9.89 mmol) were heated at 150C in diphenyl ether (40 mL) for 2 days. The mixture was
purified by column chromatography (eluents Et0Ac-hexane 5:95, 2:8, then Me0H-Et0Ac 2:98, 5:95) to
give the title compound 22 as a yellow solid (3.23 g, 93% yield). MS (m/z): 3882 (M+H). Step 4:
(7-(4-A mino-2-fluorophenoxy)thieno [3,2-b]pyrid in-2-y1)(pyrnal id in- 1 -yOmethanone (23)
101931To a solution of 22 (3.23 g, 8.33 mmol) and NiC12.6H20 (3.96 g, 16.66 nunol) in Me01-1/THF
(100/100 niL) was added NaBH4 (1.24 g, 33.32 mmol). The reaction mixture was stirred for I hr,
concentrated to dryness and the resultant solid was dissolved in 10% HC1. The aqueous solution was
then made basic with concentrated NH4OH solution and extracted with Et0Ac. The organic phase was
collected, dried over anhydrous sodium sulfate and concentrated under reduced pressure to afford 23
as a black solid (2.72 g, 91% yield). MS (m/z): 358.2 (M+H). Step 5:
NI-(3-Fluoro-4-(24yrrolidine-l-carbonyl)thieno[3,2-14pyridin-7-yloxy)pheny1)-2V3- phenylmalonamide
(51) 101941To a solution of 23 (100 mg, 0.28 mmol), HOBT (49 mg, 0.36 mmol) and EDC (80 mg,
0.41 mmol) in DMF (5 mL) was added 3-oxo-3-(phenylamino)propanoic acid (1) (65 mg, 0.36 mmol).
The reaction mixture was stirred for 1 day and was diluted with Et0Ac. The resultant solution was
washed with water and brine, dried over anhydrous sodium sulfate and concentrated to provide a
residue, which was purified by column chromatography (eluents Me0H-C112C12, 2:98, 5:95) to
produce a solid material, which after trituration with Et0Ac/hexane afforded 5f as a white solid (74 mg,
51% yield), MS (m/z): 519.2 (M+H).   Example 7
(R)-N1-(4-(2-(3-(Dimethylamino)pyrrolidine-1-carbonyl)thieno[3,2-bipyridin-7-y1oxy)-3-
fluoropheny1)-N3-phenylmalonamide (5g) Steps 1-3:
(R)-(7-Chlorothieno[3,2-b]pyridin-2-y1)(3-(ditnethylamino)pyrrolidin-1- Amethanone (24)
[0195]Following the procedures described above for the compound 21 (example 5f, steps 1-3) but
substituting pyrrolidine in the step 3 for (R)-/V,N-dimethylpyrrolidin-3-amine, title compound 24 was
obtained as a white solid (58% yield). MS (m/z): 310.0 (M+H). Step 4:
(R)-(3-(Dimethylamino)pyrrolidin-l-y1)(7-(2-fluoro-4-nitrophenoxy)thieno[3,2- b]pyridin-2-yOmethanone
(25) [0196]A mixture of the amide 24 (1.44g, 4.65mmol), 2-fluoro-4-nitrophenol (2.21 g, 14.1 mmol)
and K2CO3 (2.56 g, 18.5 mmol) in Ph20 (5.0 mL) was heated at 190C for 3 hrs. CHC13 (100 mL) was
added to the resultant dark brown mixture and then the mixture was extracted with 1M 1-1C1. The
aqueous phase was washed with C1-1C13 and basifled with NH4OH (pH 11). The resultant cloudy
mixture was extracted with CHC13 and the organic phase was collected, washed with water, dried
over anhydrous Na2SO4 then concentrated under reduced pressure. The remaining yellow solid
material was purified by flash chromatography, eluent  CHC13/Me0H (95:5, then 80:20) to afford title
compound 25 as a white solid (1.41 g, 3.28 mmol, 71% yield). MS (m/z): 431.0 (M+11). Step 5:
(R)-(7-(4-Amino-2-fluorophenoxy)thieno[3,2-b]pyridin-2-yI)(3-(dimethylamino)
pyrrolidin-l-yOmethanone (26) 01971To a solution of the nitro compound 25 (708 mg, 1.64mmol) in
AcOH (16mL) at 90C, was added iron powder (928mg, 16.6mmol) and the reaction mixture was stirred
vigorously for 20 min. The grey suspension was dissolved in 1N HC1 (50 nth) and washed with CHCI3
(50 mL). The aqueous phase was basified with NH4OH to pH-10, extracted with CHCI3. The organic
phase was collected, dried over anhydrous Na2504 and concentrated under reduced pressure to give
the title compound 26 (506mg, 77%) as a white solid. MS (ink): 401.1(M+H). Step 6.
(R)S-(4-(2-(3-(Dimethylamino)pyrrolidine-l-carbonypthieno[3,2-b]pyridin-7-yloxy)-
3-fluorophenyl)-N3-phenylmalonamide (5g) 101981Following the procedure described above for the
compound 5a (steps, example 1) but replacing the amine 9 with the compound 26, title compound 5g
was obtained in 38% yield. MS (m/z): 562.0 (M+H),  



Sea Examples 3-7 Cpd Ex.    Name   Characterization Th NMR (DMSO-d6) 6 (ppm): 10.78(s, Ill),
10.31(s, 111), 8.64(d. 111), 8.23(broad, s, 1H), 8.20(s, 111), 7.93(dd, 111), 7.92(s, 111) 7.61-7.48(m,
411), 211), 7.05(t, 111), 6.95(d, 111), 3.78(s, 311), 3.55(s, 211). MS (rn/z): 501.1(M+H).            Sc 3
N-(3-Fluoro-4-(2-(1- methyl- 1H-itnidazol- 4-yl)thieno[3,2-    b]pyridin-7-
yloxy)pheny1)-3-oxo3-phenylpropanamide AP-(4-(2-(1-Ethyl-1Himidazol-4- yl)thieno[3,2-
blpyridin-7-yloxy)-3- fluoropheny1)-Njphenylmalonamidc  



5d 4      'H NMR (DMSO4) 8 (pptn): 10.82(s, 111), 10.34(s, 111), 8.67(d. 111), 8.38(broad, s, 1H),
8.34(dd, 111), 7.96(s, 11-1), 7.93(dd, 111), 7.62-7.51(m, 411), 7.30(t, 211), 7.05(1, 111), 6.98(d, 1H),
6.96(d, 111), 4.13(q, 211), 3.54(s, 2E1), 1.43(t, 311). MS (m/z): 516.0(M+H).          



Cpd Ex. R Name .b.--itoro-4.(2-(1- Characterization 11INMR (DMS0-(16) 8 (ppm): 10.52(s, 111),
10.16(s, 5e 5 rN  



_\K , methy1-1H-imidazol- 1H), 8.45(d, 1H), 7.92(broad, S. Hi), 7.27(dd, 1H),   ril 5-y0thieno[3,2-
7.74(s, 111), 7.56(s, 11), 7.54(s, 11-1), 7.41(m, 311),   Me b]pyridin-7- 7.26(t, 211), 7.00(t, 11-1),
6.59(d, 111), 3.84(s, 311),    yloxy)pheny1)-N3- 3.46(s, 2H). MS (rah): 502.4(M+11).    (pyridine-3-
y0malonamide  5f 6 0,.', NI-(3-Fluoro-4-(2- 111 NMR (DMSO-d6) 8 (ppm): 10.65(s, 11-1), 10.25(s,   



it (pyrrolidine-1- 1H), 8.61(d, J = 5.6 Hz,111), 8.03(s,111), 7.92-   N carbonyl)thieno[3,2- 7.86(m, J =
13.2 Hz, 111), 7.60(d, J = 8.4 Hz, 211),    b]pyridin-7- 7.50(t, I = 8.4 Hz, 111), 7.47-7.20(m, 1H),
7.30(t, J =    yloxy)phenyl)-N3- 8.0 Hz, 210, 7.04(t, I = 72 Hz, 111), 6.83(d, I = 5.6
phenylmalonamideHz,111), 3.54(t, J = 6.4 Hz, 211), 3.53(s, 211),     1.97(quin, J = 6.4 Hz, 2H),
1.89(quin, I = 6.4 Hz,     211). MS (rniz): (M+1) 519.2 (100%). 5g 



7 0 (R)-N'4442-(3- Ill NMR (DMSO-d6) 8 (ppm). 10.57(s, 11-1), 10.20(s,    Dimethylamino)pyrrol 1H),
8.57(dd, 111), 8.06(d, 111), 7.87(dd, 111), 7.60(m,    idine-1- 2H), 7.49(1, 1H.), 7.42(dd, 1H), 7.31(m,
2H)),   Me2N carbonyl)thieno[3,2- 7.05(m, 1H), 6.76(d, 111), 4.02(m, 1H), 3.91-3.76(m,
b]pyridin-7-yloxy)-3- 111), 3.64(m, 1H), 3.50(s, 211), 3.47(m, 1H), 2.82(m,    fluoropheny1)-be- 1H),
2.23(s, 31-1), 221(s, 3H), 2.10(m, 1H), 1,80(m,   phenylmalonamide 1H). MS (m/z): 562.1(M+1). 



Scheme 8  Example 8 A/1-(3-Fluoro-4-(2-0 -methyl- 1 FT-imidazo
1.-2-yl)thieno[3,2-81pyridin-7-yloxy)pheny1)-AFT-(2- methoxyphenyl)malonamide (28a) Step 1:
3-(2-Methoxyphenylarnino)-3-oxopropanoic acid (27) [0199]To a solution of 2-methoxybenzeneamine
(1,1 g, 8.93manol) in DCM (90 mL) was added TMSC1 (1.1mL, 8.93mmol) at room temperature [Rigo,
B.; Fasseur, D.; Cauliez, P. and Couturier, D.Tetrahedron Lett.; 30; 23; 1989; 3073-3076.1. The
reaction mixture was stirred for 30 mins before the addition of 2,2-dimethy1-1,3-dioxane-4,6-dione
(1.29g, 8.93mmol) and then stirring was continued mixture for additional 2 hours. Water (1mL) was
added, and the reaction mixture was concentrated under reduced pressure. The residue was poured
into saturated NaHCO3 solution, and extracted with Et0Ac. The aqueous phase was collected,
acidified with conc. HO to p11-4, extracted with Et0Ac, the extract was dried over anhydrous Na2SO4
and concentrated. The residue was purified by flash chromatography (eluent C1-IC13/Me011/Ac011
9:1:0.1) to afford the compound 27 (0.56g, 30% yield) as a white solid. IHNMR (DM5046) S (ppm):
12.62(bs, 111), 9.52(s, II-1), 8.02(dd, 111), 7.03(m, 211), 6.88(m, 11-0, 3.82(s, 3H), 3.46(s, 21-1). MS
(n/z): 210.1 (M+H). Step 2:
NI-(3-Fluoro-4-(2-(1-methy1-1H-imidazol-2-y0thieno[3,2-b]pyridin-7-yloxy)pheny1)-
N3-(2-methoxyphenyflmalonamide (28a) [0201)]To a solution of the acid (27) (75 mg, 0.36 mmol) and
HOBt (54 mg, 0.40 mmol) in DMF (6 mL), was added amine 9 (135 mg, 0.40 mmol). After stirring for 5
min, EDC (84mg, 0.42mmol) was added and the reaction mixture was stirred for additional 4 hrs at
room temperature. The reaction mixture was poured into NaHCO3 solution, extracted with Et0Ac; the
organic phase was collected, dried over anhydrous Na2SO4 and concentrated. The residue was
purified by preparative HPLC (Aquasil C-18 column, gradient Me0H/water from 60:40 to 95:5) to afford
28a (105 mg, 55% yield) as a white solid. IHNMR (DMSO-ds) 5 @Pm/. 10.80(s, 1H), 9.62(s, 111),
7.68(s, 111), 7.54-7.49(m, MS (m/z): 532.0 (M+H). 8.66(d. 1H), 2H), 7.06(ra, 8.33(s, 111), 8.04(d,
111), 7.90(d, 111), 7.82(s, Ill), 21-1), 6.89(m, 2H), 4.03(s, 3H), 3.84(s, 311), 3.66(s, 2H).  Example 9
/4/1-(4-(2-(1-Ethyl-lff-imidazol-4-yOthieno[3,2-blpyridin-7-yloxy)-3-fluoropheny1)-N3-(2-
methoxyphenyl)malonamide (2813) Mr/ 1/4-"N'Et 0201]Following the procedure described above for
the compound 28a (example 8, step 2) but replacing amine 9 for amine 15, title compound 2813 was
obtained in 69% yield. 111 NMR (DMSO-d6) 8 (ppm): I0.78(s, IH), 9.62(s, 11-1), 8.66(d. 111), 8.37
(broad, s, IH), 8.33(s, 114), 8.05(dd, 1H), 7.94(s, 1H), 7.92(dd, 1H), 7.55(t, 1H), 7.47(dd, 1H), 7.07(m,
21-1), 6.96(d, IN), 6.89(m, 114), 4.13(q, 



2H), 3.84(s, 2H), 1.424, 3H). MS (m/z): 546.0 (M+H).  Example 10
Arl-(3-Fluoro-4-(2-0-methyl-1H-imidazol-5-yOthieno[3,2-b]pyridin-7-yloxy)pheny1)-/V3-(2-
methoxyphenyOmalonamide (28c)  0 CLISy_CN I/ Me  102021Following the procedure described
above for the compound 28a (example 8, step 2) but replacing amine 9 for amine 18, title compound
28c was obtained in 24% yield. 'l-{NMR (DMSO-d6) 8 (ppm): 10.58(s, 1H), 9.62(s, 1H), 8.49(d, 1H),
8.05(dd, 114), 7.85(m, 211), 7.77(s, 1H), 7.48(t, 111), 7.41(m, 2H), 7.05(m, 2H), 6.90(m, 214) 6.63(dd,
III), 3.88(s, 31-1), 3.84(s, 3H), 3.63(s, 211). MS (m/z): 531.8 (M+14).  Scheme 9    29    30a: Example
11 9, 1530b: Example 12 9, 30a: R = -KN)15, 30b: R =J Et Me Example 11
M-(3-Fluoro-4-(2-(1-methy1-1H-imidazol-2-yl)thieno[3,2-b]pyridin-7-yloxy)pheny1)-N3-(2-
fluorophenyl)malonamide (30a) Step 1: 3-(2-Fluorophenylamino)-3-oxopropanoic acid (29) 102031To
a suspension of 2-fluorobenzeneamine (1 mL, 7.80 nnnol) in DCM (78 mL) was 



added TMSC1 (0.99 mL, 7.80 mmol) at RT [Rigo, B.; Fasseur, D.; Cauliez, P. and Couturier, D.
Tetrahedron Lett.; 30; 23; 1989; 3073-3076J. The reaction mixture was stirred for 30 min then
2,2-dimethy1-1,3-dioxane-4,6-dione (1.12 g, 7.80 mmol) was added and the combined mixture was
stirred overnight. The solvent was removed under reduced pressure and the residue was dissolved in
NaHCO3 solution, which was washed with Et0Ac. The organic phase was discarded and the aqueous
phase was acidified with conc. HC1 to pH-3, extracted with Et0Ac; extract was dried (anhydrous
Na2SO4) and concentrated. The residue was purified by flash chromatography (eluent
CHC13/Me0H/AcOH 8:1:0.1) to afford the acid 29 (0.4 g, 26% yield) as a white solid.IFINMR
(DMSO-d6) 8 (ppm): 12.67(s, broad, 1H), 9.95(s, 1H), 7.95(m, 1H), 7.25(m, 1H), 7.12(m, 1H), 3.43(s,
2H). MS (m/z): 198.0 (M+H). Step 2:
M-(3-Fluoro-4-(2-(1-methy1-1H-imidazol-2-yl)thieno[3,2-b]pyridin-7-yloxy)plieny1)-N3-(2-
fluoroxyphenyl)malonamide (30a) 102041Starting from the amine 9 and following the procedure
described above for the compound 28a (example 8, step 2) but substituting acid 27 for the acid 29,
title compound 30a 105    was obtained as a white solid in 5% yield. 1HNMR (DMSO-d6) 5 (ppm):
10.56(s, 1H), 7099-7.95(m, 1H), 7.88(s, 1H), 7.86(dd, 1H), 7.50(t, 2H) 7.29-7.24(m, 1H), 7.17-7.14(m,
1H), 7.03 (s, 1H), 6.69(d. 1H), 4.00(s, 3H), 3.64(s, 2H). MS (m/z): 520.1 (M+H). Example 12
NI-(4-(2-(1-Ethy1-1H-imidazol-4-ypthieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-N3- (2-fluorophenyl)
malonamide (30b)  [0205]Following the procedure described above for the compound 30a (example
12, step 2) but substituting amine 9 for the amine 15, title compound 30b was obtained in 42% yield.
1HNMR (DMSO-d6) 5 (ppm): 10.55(s, 1H), 10.05(s, 1H), 8.41(d. 1H), 7.97(m, 1H), 7.95(s, 1H),
7.85(dd, 1H), 7.77(d, 1H), 7.65(s, 1H), 7.45(dd, 1H), 7.41(dd, 1H), 7.26(m, 1H), 7.16(m, 1H), 6.57(d,
1H), 4.03(q, 2H), 3.60(s, 2H), 1.38(t, 3H). MS  (m/z): 534.0 (M+H). Scheme 10    31  Example 13 



N'(3-Fluoro-4-(2-(1-methy1-1H-imidazol-2-yfithieno[3,2-b]pyridin-7-yloxy)pheny1)-N3-
methyl-M-phenylmalonamide (32) in( 00 NTh mi1 Step 1: 3-(Methyl(phenyflamino)-3-oxopropanoic
acid (31) 102061A solution of methyl 3-chloro-3-oxopropanoate (1 mL, 9.32 mmol) and N-methyl
aniline (1.01 mL, 9.32 mmol) in DCM (18.6 mL) was stirred overnight at room temperature. The
solvent was removed under reduced pressure and the residue (N-methyl-N-phenyl- malonamic acid
methyl ester, 2.55 g) was dissolved in TIE (9 mL). A solution of LiOH x 1120 (0.782 g, 18.64 mmol) in
water (9 mL) was added and the mixture stirred for 1 h at room temperature. The THF was removed
under reduced pressure and the remaining aqueous solution was acidified with IN HC1 (until pH-3)
then extracted with Et0Ac. The organic phase was concentrated under reduced pressure to afford the
acid 31(1.67 g, 93% yield) as a brown foam. MS (m/z): 194.0 (M+11). Step 2:
M-(3-Fluoro-4-(2-(1-methyl-1H-imidazol-2-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-
N3-methyl-N3-phenylmalonarnide (32) [02071To a solution of the amine 9 (80 mg, 0.235 mmol), acid
31 (47 mg, 0.235 mmmol), and BOP (114.6 mg, 0.254 mmol) in DMF (2.4 mL), D1PEA (0.164 mL,
0.941 mmol) was added and the mixture was stirred for 2 h at room temperature. The reaction mixture
was diluted with Et0Ae (100 mL), water (50 mL) was added and the mixture filtered through paper
filter. The organic phase was separated, washed with water (50 tnL), brine (20 mL), dried (anhydrous
Na2SO4) and concentrated under reduced pressure. The residue was purified by flash
chromatography (eluent Et0Ac/Me0H 10:1) to afford the title compound 32 (36.2 mg, 30% yield) as a
creamy solid. 114 NMR (DMSO-d6) S (ppm): 10.29 (s, 1H), 8.49 (d, J 5.5 Hz, 114), 7.87 (s, 1H), 7.77
(d, J = 12.7 Hz, 114), 7.46-7.30 (m, 814), 7.03 (s, 1H), 6.66 (d, J = 5.5 Hz, 111), 3.98 (s, 314), 3.22 (s,
214), 2.52 (314, s). MS (raiz): 5163 (M+H).  Scheme 11    33    Example 14
M-(3-Fluoro-442-(1-methy1-1H-imidazol-2-y1)-thieno[3,2-b]pyridin-7-yloxylpheny1)-N3-
pyridin-4-yl-malonamide (34) Step 1: Lithium 3-oxo-3-(pyridin-4-ylamino)propanoate (33) [0208]A
mixture of 3-chloro-3-oxopropanoate (1 mL, 9.32 mmol), pyridin-4-amine (0.88 g, 9.32 mmol), and
Et3N (1.3 mL, 9.32 mmol) in DCM (18.6 mL) was stirred for 2h at room temperature. The mixture was
concentrated and the residue was purified by flash chromatography (eluent Et0Ac/Me0H, 19/1) to
produce methyl 3-oxo-3-(pyridin-4- ylamino)propanoate (507.7 mg). Part of this material (207 mg) was
re dissolved in THF (1 mL); treated with LiOH x H20 (90 mg, 2.14 mmol) in 1120 (1 mL) for 1 h at
room temperature. The TI-IF was removed under reduced pressure and the residue was lyophilized to
afford the tide compound 33 (containing 1 equivalent Lid) (243.1 mg, 100% yield) as a white solid,
which was used in the next step without further purification. MS (m/z): 181.0 (M+H). Step 2:
NI-(3-Fluoro-4-(2-(1-methy1-1H4midazol-2-yOthieno[3,2-bbyridin-7-yloxy)phenyl)-
N3-(pyridin-4-y1)malonamide (34) [0209]The title compound was obtained starting from the amine 9
according to the 



procedure described for 5b (example 2, step 6) but substituting acid 27 for the salt 33 (57 mg, 0.251
mmol). After purification (preparative HPLC, C-18 column, Me0H 60% to Me0H 95% in water) title
compound 34 was obtained as a white fluffy solid in 23% yield. IHNMR (DM5046) 8 (ppm): 10.68 (s,
211), 8.45 (d, J = 5.5 Hz, 111), 8.42 (d, .1 = 5.9 Hz, 1H), 8.31 (In, 1H), 7.86 (En, 211), 7.56 (in, 211),
7.49 (t, J = 8.8 Hz, 1H), 7.42 (ii,, 211), 7.03 (d, J = 1 Hz, 1E1), 6.69 (d, J 5.5 Hz, 111), 3.99 (s, 311),
3.57 (s, 211), 2.52 (211, s). MS (m/z): 503.3 (M+11).  Scheme 12  H2t4 CNBoc MeOn,W DCM/Et3N0
0 It     3$    Example 15
NI-(3-Fluoro-4-(2-(1-methyl-1H-imidazol-2-yethieno[3,2-b]pyridin-7-yloxy)pheny1)-N3-
(pyrrolidin-3-yl)malonamide (36) Step 1: tert-Butyl
3-(3-chloro-3-oxopropanamido)pyrrolidine-l-carboxylate (35) 102101A mixture of
3-chloro-3-oxopropanoate (0.235 mL, 2.2 mmol), reri-butyl 3- aminopyrrolidine-l-carboxylate (410 mg,
2.2 mmol), DCM (4.4 mL) and D1PEA (0.766 mL, 4.4 mmol) was stirred for 2h at room temperature.
The reaction mixture was concentrated under reduced pressure and the residue was re-dissolved in
THF (2.2 mL), treated with LiOH x 1120 (0.185 g, 4.4 mmol) in water (2.2 mL) for 2 h at room
temperature and concentrated under reduced pressure to remove the THE The remaining aqueous
solution was extracted with Et0Ac, acidified with 2N HO (until pH-5), extracted again with Et0Ac. The
combined organic extracts were dried over anhydrous Na2SO4, filtered and concentrated under
reduced pressure to afford the title compound 35 (286 mg, 48% yield) as a light brown foam which
was used in the next step without further purification. MS (nth): 273.1 (M+H).  Step 2:
Pg-(3-Fluoro-4-(2-(1-methyl-1H-imidazol-2-yl)thieno[3 ,2-b]pyridin-7-yloxy)pheny1)- N3-(pyrrol
idin-3-yl)malonatnide (36) [0211]To a solution of the amine 9 (80 mg, 0.235 mmol), acid 35 (64 mg,
0.235 mmol) and BOP (114.6 mg, 0.254 mmol) in DMF (2.4 mL) was added DLPEA (0.164 inL, 0.941
mmol) and the mixture stirred 2 h at room temperature. Et0Ac (100 mL) and water (50 rap were added
and the mixture was filtered through a paper filter. The organic phase was collected, washed with
water (50 mL), brine (20 mL), dried over anhydrous Na2SO4, filtered and concentrated under reduced
pressure. The residue was purified by flash chromatography (eluent Et0AeRVIe0H 7:1) giving
tert-butyl 3-(3-(3-fluoro-4-(2-(1-methyl-1H-imidazol-2-
yl)thieno[3,2-b]pyridin-7-yloxy)phenylamino)-3-oxopropanamido)pyrrolidine-l-carboxylate (35a, 29.7
mg, 21% yield) as a glassy solid. MS (nth): 595.1 (M+H). This material was dissolved in a solution of
TFA (0.5 mL) and DCM (0.5 mL) and stirred for lh at mom temperature. The reaction mixture was
concentrated under reduced pressure, water was added to the residue and the mixture was
lyophilized. The resultant solid was purified by preparative HPLC (Aquasil C-18 column, gradient:
Me0H 60% to Me0H 95% in water) to afford the title compound 36 as tris-trifluoroacetate salt (13.9
mg, 35%), creamy fluffy solid. 31INMR (DMSO-d6) 5 (Plun): 10.51 (s, 1H), 8.81 (bs, 1H), 8.72 (bs,
11-1), 8.57 (d, I = 5.4 Hz, 11-1), 8.47 (d, I --- 6.3 Hz, 11-1), 7.86 (in, 111), 7.58 (s, 111), 7.50 (t, I = 9.0
Hz, 1H), 7.40 (in, 1H), 7.31 (s, 1H), 6.76 (d, 1 = 5.4 Hz, 1H), 4.29 (m, 1H), 3.82 (s, 311), 3.40 (m, 1H),
3.36-3.20 (in, 411), 2.99 (m, 11-1), 2.16 (m, 111), 1.85 (m, 1H). MS (m/z): 495.2 (M+H). Scheme 13
Example 16 NI-(3-Fluoro-4-(2-(1-methy1-1H-imidazol-2-yethieno[3,2-6]pyridin-7-yloxy)pheny1)-2- 



methyl-N3-phenylmalonamide (38) Step 1: 2-Methyl-3-oxo-3-(phenylamino)propanoic acid (37)
[0212]Following the procedure described above for compound 1 (example 2, step 1, scheme 2) title
compound 37 was obtained as a white solid (58% yield). 'H NMR (DMSO-do) 4 (ppm): 12.61(s, 114),
10,12(s, 1H), 7.56(m, 2H), 7.29(m, 214), 7.02(m, 113), 4.47(q, 1H), 1.31(d, 3H). MS (m/z):
194.1(M+14), Step2:
M-(3-Fluoro-4-(2-(1-methyl-1H-imidaw1-2-yOthieno[3,2-blpyridin-7-yloxy)pheny1)-2-
methyl-AP-phenylmalonamide (38) 102131Starting from the amine 9 and following the procedure
described above for compound 28a (example 8, step 2) but substituting acid 27 for the acid 37, title
compound 38 was obtained as a white solid (20% yield). 'H NMR (d6-DMS0) 8 (ppm). 10.99(s, 1H),
10.51(s, 111), 8.64(d. 1H), 8.25(s, la), 7.94(s, 1H), 7.80(s, 11-1), 7.65(d, 2H) 7.57-7.48(m, 214),
7.28(t, 211),IF!), 6.88(d, 1H), 4.08(s, 311), 1.18(s, 311). MS (m/z): 516.1 (M+H). Scheme 14 9,40:
R12,41: R-1-e) MeMe  Example 17
NI-(3-Fluoro-4-(2-(1-methy1-1H-imidazol-2-yflthieno[3,2-b]pyridin-7-yloxy)pheny1)-2-methyl-N3-
(pyridin-3-yflmalonamide (40) Step 1: 3-0xo-3-(pyridine-3-ylamino)propanoic acid (39) [0214]To a
suspension of pyridine-3-amine (1 g, 10.6 mmol) in DCM (100 mL) was added TMSC1 (1.3 mL, 10 6
mmol) at room temperature. The reaction mixture was stirred for 30 min.
2,2-Dimethy1-1,3-dioxane-4,6-dione (1.44 g, 10.6 mmol) was added and the combined mixture stirred
overnight and concentrated under reduced pressure. The residue was dissolved in dilute NaHCO3
solution and washed with Et0Ac. The aqueous phase was collected and acidified with conc. HC1 to
pH-3 and extracted with Et0Ac. The extract was dried over anhydrous Na2504, filtered and
concentrated. The remaining solid was purified by flash chromatography (eluent CHC13/Me0H/AcOH
8:1:0.1) to afford the title compound 39 as a white solid (0.5 g, 26% yield). IH NMR (DMS0-(15) 3
(ppm): 12.04(bs, 1H), 9.67(s, 1H), 8.18(d, 1H), 8.01(d, 1H), 7.29(m, 1H), 2.97(s, 2H). MS (m/z): 181.1
(M+H). Step2: NI-(3-Fluoro-4-(2-(1-methyl-1H-imidazol-2-ypthieno[3,2-b]pyridin-7-yloxy)pheny1)-N3-
(pyridine-3-y1)malonamide (40) [0215]To a solution of the acid 39 (58 mg, 0.32 mmol) and HOBt (47
mg, 0.35 mmol) in DMF (5 mL), was added amine 9 (108 mg, 0.32 mmol). After stirring for 5min, EDC
(75 mg, 0.39 mmol) was added and the reaction mixture was stirred overnight at room temperature
then poured into dilute NaHCO3 solution and extracted with Et0Ac. The extract was dried over
anhydrous Na2504, filtered and concentrated. The residue was purified by preparative HPLC (Aquasil
C-18, gradient: Me0H in water 60% to 95%) to afford the title compound 40 as a white solid. (20 mg,
12%) IH NMR (DMS0-(15) 3 (ppm): 10.65(s, 1H), 10.50(s, 1H), 8.73(d, 1H), 8.50(d, 1H), 8.26 (dd,
1H), 8.05(m, 1H), 7.88(s, 1H), 7.87(dd, 1H), 7.48(t, 1H), 7.41(m, 2H), 7.35(m, 1H), 6.69(d, 1H), 3.99(s,
3H), 3.56(s, 2H). MS (m/z): 503.1 (M+H). Example 18 N-
(3-Fluoro-442-(3-methy1-3H-imidazol-4-y1)-thieno[3,2-b]pyridin-7-yloxy]-phenyl}-AP-pyridin-
3-yl-malonamide (41) [0216]Following the procedure described above for the compound 40 (example
17, step 2, scheme 14) but substituting the amine 9 for the amine 12, title compound 41 was obtained
in 33% yield (scheme 14) 111 NMR (DMSO-d6) 3 (ppm): 10.58(s, 1H), 10.44(s, 1H), 8.74(d, 1H),
8.49(d, 11), 8.27(dd, 1H), 8.05(m, 114), 7.86(m, 211), 7.77(s, IN), 7.48(t, III), 7.42(m, 211), 7.35(q,
111), 6.63(d, 1H), 3.88(s, 314), 3.54(s, 214). MS (m/z): 502.7 (M+H). Scheme 15    43: Example 19 



Example 19 N'-(3-F1uoro-4-(2-(1-methy-1H-imidazol-2-y1)thieno[3,2-Npyridin-7-yloxy)phenyl)-N3-
(piperidin-4-yl)malonamide (43) Step!: 3-(1-(tert-Butoxycarbonyl)piperidin-4-ylamino)-3-exopropanoic
acid (42) 0217]The mixture of tert-butyl 4-aminopiperidine-1-carboxylate hydrochloride (512 mg, 2.16
mmol), methyl 3-chloro-3-oxopropanoate (232 la, 2,16 mmol), and DWEA (828 uL, 4.75mmol) in DCM
(20 mL) was stirred at room temperature overnight. The solvent was removed under reduced pressure
and the residue was purified by flash chromatography (eluent Et0Ac) to afford tert-butyl
4-(3-methoxy-3-oxopropanatnido) piperidine-l-carboxylate as a white solid (500 mg, 78%). MS (m/z):
301.1 (M+H). This material (500 mg, 1.67 nunol) was dissolved in Me014/THF/1120 (2 mL/2 mL/1 ra),
and LION x 1120 (280 mg, 6.75 mmol) was added to the solution. The reaction mixture was stirred for
2 (irs, the solvent was removed under reduced pressure and the residue was purified by flash
chromatography (eluent CH3Cl/Me0H/AcOH) to afford the title compound 42 (300 mg, 63% yield) as
yellowish syrup. MS (m/z): 287.1 (MHO,  Step 2:
/1/4-(3-Fluoro-4-(2-(1-methy-1H-imidazol-2-yfithieno[3,2-b]pyridin-7-yloxy)phenyfiN34iperidin-4-yl)mal
onamide (43) 102181To a solution of acid 42 (76 mg, 0.266 mmol) and HOBt (40 mg, 0.30 mmol) was
added amine 9 (100 mg, 0.29 mmol) and the mixture was stirred at room temperature for 5 min. EDC
(62mg, 0.32mmol) was added and combined mixture was stirred for additional 48 hours. Additional 42
(38 mg, 0.133 mmol) and EDC (31mg, 0.16mmol) were added and the reaction mixture was stirred for
a further 24 hours. Again additional 42 (38 mg, 0.133 mmol) and EDC (31 mg, 0.16 nimol) were added
and the reaction mixture was stirred for 24 hours more then partitioned between Et0Ac and NaHCO3
solution. The organic phase was washed with brine, dried over anhydrous Na2SO4then filtered and
concentrated. The residue was purified by preparative HPLC to afford tert-butyl
4-(3-(3-fluoro-4-(2-(1-methyl-IH-imidazol2-yOthieno[3,2-b]pyridin-7-yloxy)phenylarnino)-3-oxopropana
mido)piperidine-l-carboxylate 42a (20 mg, 13% yield) as a white solid. This material was dissolved in a
solution of TFA/DCM (1 mL/2 mL), stirred for 20min and concentrated. The residue was purified by
preparative HPLC (column Aquasil C-18, gradient, Me0H 60% to Me0H 95% in water) to afford the
title compound 43 as a tris-trifluoroacetate salt (31 mg, 99%), white solid. 'I-INMR (DMSO-d6) 5 (ppm):
10.49(s, 111), 8.55(d, 1H), 8.49(bs, 1H), 8.27(d, III), 8.00(s, 1H), 7.86(dd, 1H), 7.55(s, 1H), 7.491),
11-1), 7.39(dd, 211), 7.26(s, 11.1), 6.74(d, 211), 4.00(s, 211), 3.83(m, 11-1), 3.24(m, 211), 3.00(m,
211), 1.92(m, 2H), 1.56(m, 2H) .MS (m/z): 509.1 (M+H). Scheme 16       



oto    44    45: Example 20  Example 20
N-{3-Fluoro-4-12-(1-methyl-lThimidazol-2-y1)-thieno[3,2-b]pyridin-7-yloxyl-phenyl)- malonarnic acid
piperidin-4-y1 ester (45) Step 1: 3-(1-(tert-Butoxycarbony)piperidin-4-yloxy-3-oxopropanoic acid (44)
[0219]A mixture of tert-butyl 4-hydroxypiperidine-1-carboxylate (1 g, 4.97 nunol) and
2,2-dimethy1-1,3-dioxime-4,6-dione (0.72 g, 4.97 nunol) in toluene was refluxed overnight Rf_v_ Y..
Scott, A. L. Tetrahedron. The solvent was removed under reduced pressure and the residue was
partitioned between Et0Ac and NaHCO3 solution. Aqueous phase was collected, acidified with 2N HCI
and extracted with Et0Ac. The extract was concentrated to afford the title compound 44 (0.816 g, 57%
yield) as colorless syrup. MS (m/z): 288.1 (M+11), Step 2:
N-13-Fluoro-4-[2-(1-methy1-11i-imidazol-2-y1)-thieno[3,2-b]pyridin-7-yloxy]-pheny1)- malonamic acid
piperidin-4-y1 ester (45) 10220]To a solution of amine 9 (355 mg, 1.05 mmol), acid 44 (300 mg, 1.05
mmol) and BOP (464 mg, 1.05 mmol) in DMF (10 inL), DIPEA (0.22 mL, 1.26 nunol) was added and
the mixture stirred at room temperature for 2 hours, partitioned between Et0Ac and water. Organic
phase was collected, washed with brine; dried over anhydrous anhydrous Na2SO4, filtered and
concentrated. The residue was purified by flash chromatography (eluent Et0Ac/Me0H) followed by
crystallization from Me0H, to produce a solid material which was dissolved in DCM (1mL) and TFA
(1mL), stirred for 30 min and concentrated to give the target compound 45 as a tris-trifluoroacetate salt
(30 mg, 5% yield),IIINMR (DMSO-d6) 6 (ppm): 10.61(s, 111), 8.57(d. 111), 8.47(bs, 111), 8.42(bs,
11-0, 8.02(s, 111), 8.02(m, 31-1), 7.83(dd, 111), 7.57(s, 211), 7.510, 1H), 7.38(dd, 2H), 7.29(s, 11I),
6.75(d, 111), 5,0(m, 411), 4.02(s, 11-1), 3.56(s, 211),  3.15(m, 311), 1.98(m, 211), 1.80(m, 2H). MS
(m/z): 510.0 (M+H).  Scheme 17 



OH  atrto aseo Toluene  Hoymio 00 46        1. OxelylchloridelDMF/DCM   F?inr.NH2  46   2.  47:
Example 21 Example 21
N-{3-Fluoro-412-(I-methy1-114-imidazol-2-y1)-thieno[3,2-h]pyridin-7-yloxyl-pheny1}- malonamic add
phenyl ester (47) Step 1: 3-0xo-3-(phenylamino)propanoic acid (46) [0221]A solution of
2,2-dimethy1-1,3-dioxanc4,6-dione (5 g, 34.69 mmol) and phenol (3.26 g, 34.69 mmol) in toluene (69
mL) Myth Y.; Scott, A. I.; Teirahedron Lem: 44; 40; 2003: 7494-75021, was refluxed for 5 hours,
cooled to room temperature, and extracted with saturated NaHCO3 solution, the aqueous extract was
washed with toluene and acidified with conc. HC1 (pH --3). The acidic solution was extracted with
DCM and the organic phase was collected, dried over anhydrous Na2SO4, filtered and concentrated
under reduced pressure to afford title compound 46(3.88 g, 21.55 mmol, 62%) as a white solid. MS:
181,1 (M+H). 



Step 2: N-{3-Fluoro-442-(I-methy1-1H-imiclazol-2-y1)-thieno[3,2-b]pyridin-7-yloxy]phenyl}- malonamic
acid phenyl ester (47) [0222]To a solution of the acid 46 (63.5 mg, 0.353mmo1) in DCM (3.5 mL)
containing a drop of DMF was added oxalyl chloride (0.032 mL, 0.37 mmol) at 0C. The mixture was
stirred 1 h at room temperature and concentrated. The residue was dissolved in DCM (0.7 mL) and
added to a solution of the amine 9 (100 mg, 0,294 mmol) in a mixture of DMF (0.5 mL) and DCM (2.5
mL). The reaction mixture was stirred for 2 hours at room temperature and the DCM was removed
under reduced pressure. The residue was diluted with Et0Ac and washed with water. The organic
phase was dried over anhydrous Na2SO4, filtered and concentrated under reduced pressure. The
residue was purified by preparative HPLC (Aquasil C-18 column,  gradient, Me0H 60% to Me0H 95%
in water) to afford 47 (4.8 mg, 3.2% yield) as a white fluffy solid. 1H NMR (DMSO-d6) 8 (ppm): 10.70
(s, 2H), 8.5 (d, J = 5.4 Hz, 111), 7.86 (m, 211), 7.5 (t, J = 8.8 Hz, 1H), 7.46-7.41 (m, 4H), 7.28 (in, 2H),
7.16 (it, 2H), 7.04 (s, 1H), 6.69 (d, J = 5.4 11z, 1H), 3.99 (s, 311), 3.81 (s, 2H). MS (m/z): 5033 (M+H).
Scheme 18 Example 22 N'-(3-Fluoro-4-(2-(4-(pyrrolidin- 1
-ylmethyl)pheny1)-thieno[3,2-b]pyridin-7-yloxy)pheny1)43- (2-methoxyphenyl)malonamide (48) Step 1.
2-Bromo-7-chloro-thieno[3,2-npyridine (49) [0223]To a stirred solution of 2(10.12 g, 5.59 nano]) in dry
THF (200 ml) at -78C was added n-BuLi (24 ml, 76.7 mmol, 2.5 M solution in hexanes) and the
resultant suspension was stirred for 15 minutes. Bromine (18.9 g, 120 mmol) was added slowly and
the reaction mixture was stirred for additional 30 minutes, quenched with water and diluted with Et0Ac.
The organic phase was separated and dried over anhydrous sodium sulfate, filtered and  concentrated
under reduced pressure. Purification by column chromatography (ducat Et0Ac/Hexane 9:1) afforded
title compound 49 (10.5 g, 71% yield) as a yellow solid. IH NMR (CDC13) 5 (ppm): 8.62 (d,J 5.09 Hz,
111), 7.92 (s, Ili), 7.59 (d, .1= 5.09 Hz, 1H). Step 2.
2-Bromo-7-(2-fluoro-4-nitro-phenoxy)-thieno[3,2-b]pyridine (50) [0224]A mixture of 49 (5,1 g, 20.5
mmol), potassium carbonate (5.65 g, 4 mmol) and 2- fluoro-4-nitrophenol (4,82 g, 30.7 mmol) was
heated at 190C in Ph20 (25 ml) for 3 hrs. After cooling to room temperature it was diluted with DCM
and filtered. The filtrate was concentrated and the residue was purified by column chromatography
(eluent ethyl acetate/hexane 3:1) to afford title compound 50 as a yellow solid (5.4 g, 71%
yield).111NMR (DMSO-d6) 8 (ppm): 8,55 (d, J= 528 Hz, 111), 8.46 (dd, J= 2.5 and 10.4 Hz, 1H), 8.19
(d, J8.8 Hz, 1H), 7.87 (s, 1H), 7.72 (t, J= 8.4 Hz), 6.99 (d, J= 5.47 Hz, 1H). Step 3.
(4-(7-(2-Fluoro-4-nitrophenoxy)thieno[3,2-b]pyridin-2-yl)phenyl)methanol (51) [0225]To a solution of 50
(1.0 g, 2.71 rrunol) in dry DME (20 ml) was added 4- (hydroxymethyl)phenylboronie acid (823 mg, 5.4
mmol), NaHCO3 (682 mg, 8.13 mmol), CsF (820 mg, 5.4 mmol) and water (10 ml), and the reaction
mixture was refluxed under nitrogen for 2 hrs. After cooling to room temperature the solvent was
removed under reduced pressure, the residue was dissolved in Et0Ac and the resultant solution was
washed with water, dried over anhydrous sodium sulfate and filtered. The filtrate was evaporated and
the resultant solid was triturated with Et20 to afford the title compound 51 as a white solid (880 mg,
82% yieLd). MS (m/z): 397.1 04-1-10. Step 4.
2-(4-(Chloromethyl)pheny1)-7-(2-fluoro-4-nitrophenoxy)thieno[3,2-blpyridine (52) [0226]The alcohol Si
(880 mg, 2.22 mmol) was suspended in SOC12 (10 ml) and the , reaction mixture was refluxed for 1
hour, cooled and carefully poured onto ice/water mixture. A precipitate formed, which was collected by
filtration and washed with additional cold water. The material was dried under reduced pressure and
used directly in the next step (crude product, >100% yield). MS (Si): 415.1(M+H) Step 5.
7-(2-Fluoro-4-nitrophenoxy)-2-(4-(pyrrolidin-1-ylmethyl)phenyl)thieno[3,2-b]pyridine (53) [0227]To a
suspension of 52 (444 mg, 0.98 mmol, crude material from the previous step) 



in iPrOH (10 ml) was added pyrrolidine (210 mg, 2.96 mmol) and the reaction mixture was refluxed for
4 hrs. The solvent was removed under reduced pressure and the residue was dissolved in Et0Ac. The
solution was washed with water and the organic layer was collected, dried over anhydrous sodium
sulfate and filtered. The filtrate was evaporated and the resultant  oil was purified by column
chromatography (eluents Et0Ac to 30% Me011 in Et0Ac), to afford title compound 53 (200 mg, 45%
yield) as an orange solid. MS (m/z): 4502 (MAI). Step 6.
3-Fluoro-412-(4-pyrrolidin-l-ylmethyl-pheny1)-thieno[3,2-b]pyridin-7-yloxyjphenylamine (54) 102281To
a solution of the nitro compound 53 (256 mg, 0.57 mmol) in a mixture of Me0H (12 InL) and TI-IF (4
mL) at 0C was added NiC12.6H20 (279 mg, 1,14 minol), followed by portion wise addition of NaB114
(87 mg, 2.27 mmol). The reaction mixture turned black after 15min, and was filtered through a celite
pad; the filtrate concentrated under reduced pressure. The residue was suspended in 2N HC1 and the
solids were removed by alteration. The filtrate was basified with NI-140H to pH-10 then extracted with
Et0Ac. The organic phase was concentrated to afford the title compound 54 (260 mg, crude, >100%
yield, HPLC pure) as yellowish foam. MS (m/z): 4201 (M+H). Step 7.
N'(3-Fluoro-4-(2-(4-(pyrrolidin-l-ylmethyl)pheny1)-thienop,2-b]pyridin-7-
yloxy)pheny1)-N3-(2-methoxyphenyftmalonamide (48) 102291To a solution of amine 54 (260 mg, 0.57
mmol, crude) in DMF (6 inL), were added acid 27 (108 mg, 0.52 mmol) and HOBt (77 mg, 0.57 mmol).
After stirring for 5 min, EDC (120 mg, 0.63 mmol) was added, and the reaction mixture was stirred at
room temperature for additional 4 hours and concentrated under reduced pressure. The residue was
purified by preparative HI'LC (column Aquasil C-18, gradient, Me0H 60% to Me0H 95% in water) to
afford title compound 48 (160 mg, 46% yield) as a white solid. Ill NMR (DMSO-d6) 8 (ppm): 10.87(bs,
1H), 10.75(s, 111), 9.62(s, 111), 8.60(d. 111), 8.17(s, 111), 8.02(m, 311), 7.89(d, 111), 7.74(d, 2H),
7.51(m, 114), 7.05(m, 214), 6.900, 111), 6.79(d, 111), 4.39(4, 111), 6.57(d, 11), 3.84(s, 211), 3.69(s,
211), 3.35(m, 211), 3.06(m, 311), 2.00(m, 211), 1.87(m, 2H). MS (m/z):  610.0 (M+H). Example 23
NC(4-(2-(1-Ethyl-5-methyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-
g-phenylmalonamide (55) Scheme 19  WO 2008/041053PCT/1B2006/004306  [02301To a solution of
the amine 56 (WO 2006010264) (189 mg, 0.513 mmol) in DMF 



(10 ml) was added the acid 1 (184 mg, 2 eq. 1.03 mmol), HOBT (139 mg, 2 eq, 1.03 mmol) and EDC
(197 mg, 2 eq, 1.03 mmol). The reaction mixture was stirred at room temperature overnight,
concentrated to dryness and partitioned between Et0Ac/Me0H and water, The organic phase was
collected, dried over sodium sulfate and filtered. The solvent was removed under reduced pressure
and the crude product was purified by column chromatography (10% Me011 in Et20 to 20% Me0H in
Et20) to afford title compound 55 (80 mg, 29% yield) as a yellow fluffy solid. Ill NMR (400 MHz,
d6DMS0) 5 (ppm) 10.55 (s, 1H), 10.20 (s, 111), 8.41 (d, J= 5.48 Hz, I H), 7.85 (dd, /=2.44 and 13.1 I
Hz, 111), 7.72 (s, 1H), 7.59 (d, J= 8.61 Hz, 2H), 7.51 (s, 1H), 7.42 (m, 4H), 7.30 (dt, J= 2.15 and 6.65
Hz, 111), 7.07 (dt, J= 1.17 and 235 Hz, 1H), 6.57 (dd, J= 0.78 and 5.52 Hz, HI), 4.02 (q, J= 7.24 Hz,
211), 3.50 (s, 211), 3.31 (s, 313), 1.31 (t, J= 7.24 Hz, 311). MS (rn/z): 530,0 (M+11). Example 24
N'-Cyclohexyl-N3-(4-(2-(1idazol-4 -yl)th ieno[3,2 -b]pyridin-7-yloxy)-3- fluorophenyl)mal onamide (57)
Scheme 20    sa    Step 1: 3-(Cyclohexylamino)-3-oxopropartoic acid (58) [02311To a solution of
methyl 3-chloro-3-oxopropanoate (2.2 g, 16.1 mmol) in dry DCM (30 ml) at 0C was added
cyclohexylamine (4.0 g, 40.3 nunol). The reaction mixture was stirred for 1 hr at room temperature.
The reaction mixture was washed with diluted HCl, saturated NaHCO3 then brine well. The organic
phase was collected, dried over anhydrous sodium sulfate then filtered and concentrated. The
resultant crude amide was used directly in the next step with no additional purification (3.2 g, 100%).
To a solution of this material (500 mg, 2.51 mmol) in THF/water (1:1,20 m was added NaOH (200 mg,
5.02 mmol) and the  mixture was stirred for 3 his at room temperature. The mixture was extracted with
Et20 then the aqueous phase was acidified to pH 1 and extracted with Et0Ac. The organic phase was
collected, dried over anhydrous sodium sulfate then filtered and concentrated to afford the title
compound 58 as a beige solid (450 mg, 97% yield). MS (m/z): 186.2 (M+H). Step 2:
M-Cyclohexy14/3-(4-(2-(1-ethy1-1H-imidazol-4-yOthieno[3,2-b]pyridin-7-yloxy)-3-
fluorophenyl)malonamide (57) [0232]The title compound was obtained starting from the amine 15 (117
mg, 0.33 mmol) according to the procedure described for 55 but substituting acid 1 for the acid 58
(122 mg, 0.66 mmol). After purification by column chromatography (Et0Ac to 10% Me01-1 in Et0Ac)
the title compound 57 was obtained as a pink solid (7 mg, 5% yield). IHNMR (DMSO-d6) 6 (ppm):
10.45 (s, 111), 8.40 (d, 1= 5.48 Hz, 111), 8.00 (d, 1=7.63 Hz, 111), 7.94 (s, 111), 7.84 (dd, J= 2.35
and 13.11 Hz, 1H), 7.71 (s, 1H), 7.65 (s, 11-1), 7.39 (m, 211), 6.54 (dd, 1=0.78 and 5.48 Hz, 111),
4.01 (q, 1=7.24 Hz, 211), 3.52 (in, 1H), 3.23 (s,1.65 (m, 411), 1.51 (m, 11-1), 1.39 (t, 1=724 Hz, 311),
1.16 (m, 411). MS (m/z): 522.1 (M+H). Scheme 21 Example 25
(S)4/4442-(4-43-(Dimethylamino)pyrrolidin-1-yOmethypphenypthieno[3,2-b]Pyridin-7-
yloxy)-3-fluoropheny1)-N3-phenylmalonamide (59) Step 1:
(5)-144-(7-(2-Fluoro4-nitrophenoxy)thieno[3,2-b]pyridin-2-yObenzy1)-N,Ndimethylpyrrolidin-3-amine
(60)  WO 20081041053PCT/IB2006/004306 [0233]To a suspension of 52 (1.0 g, 2.41 mmol) in DME
(- 20 ml) was added (S)-N,N- dimethylpyrrolidin-3-amine (413 mg, 3.62 mmol) and TEA (486 mg, 2 eq,
4.82 mmol) and the reaction mixture was heated to reflux for an hour. The reaction mixture was
cooled to RT, filtered then concentrated. The mixture was partitioned between Et0Ac/H20 and the
biphasic system was filtered and the resultant yellow solid was collected was collected by filtration to
afford title compound 60 (450 mg, 38% yield). The organic phase was separated from the biphasic
system; it was then dried over Na2SO4, filtered and concentrated. The residue was purified by column
chromatography (9:1 Et0Ac:Me0H + 1% conc NI-140H solution) to afford an additional amount of 60
(82 mg, 7% yield). MS (m/z): 493 (M+H), 



Step 2: (S)-M-(4-(2-(4-((3-(Dimethylamino)pyrrolidin-l-yl)methyfiphenyl)thicno[3,2-
b]pyridin-7-yloxy)-3-fluoropheny1)-N3-phenylnialonamide (59) 102341To a suspension of the 60 (200
mg, 0.41 mmol) in Me0H (- 5 ml) and water (-2 ml) was added ammonium chloride (18 mg, 0.84 eq,
0.34 mmol) and Fe (207 mg, 9 eq, 3.69 mmol) and the reaction mixture was heated to reflux for 2
hours. The reaction mixture was cooled to RT, filtered through celite then concentrated. The mixture
was partitioned between DCM/H20 and the DCM was collected, dried over Na2SO4, filtered and
concentrated to afford the amine 61, which was used directly in the next step (189 mg, 100%).
[0235]To a solution of the acid 1 (148 mg, 2 eq, 0.826 mmol) in dry DCM (7 ml), at 0C, was added,
BOPCI (210 mg, 2 eq, 0.826 intnol) and the reaction mixture was stirred for 10 minutes. A solution of
the amine 61 (189 mg, 0.409 mmol) and iPr2NEt (316 mg, 6 eq, 2.45 mmol) in dry DCM (-7 ml) was
then added and the reaction mixture was stirred at RT for 2 hrs. The reaction mixture was
concentrated to dryness and partitioned between Et0Ac and satd NaHCO3 soln, the organic phase
was washed twice with satd NaHCO3 soln then collected, dried over sodium sulfate and filtered. The
solvent was removed under reduced pressure and the crude was purified by column chromatography
(2:8 Me0H/Et0Ac +1% NH4OH soln) to afford the desired product 59 as an off white solid (54 mg,
21% yield).1H NMR (DMSO-do) 8 (ppm): 10.73 (s, 111), (s, 111), 10.33 (s, 1H), 8.48 (d, J= 5.48 Hz,
111), 8.20(s, 1H), 8.02 (s, 1H), 7.87 (dd, J= 2.15 and 13.1 Hz, 1H), 7.82 (d, J= 8.21 Hz, 211), 7.50 (m,
411), 7.30 (t, J=  8.41 Hz, 21-1), 7.03 (t, J= 7.43 Hz, 114), 6.61 (dd, J= 0.78 and 5.48 Hz, 11-1), 3.60
(m, 10H), 2.64 (in, 2H), 2.51 (m, 2H), 2.42 (m, 2H), 2.32 (in, 111), 1.87 (m, 1H), 1.61 (in, 1H). MS
(m/z): 624.0 (M+H). (formate)   6462: Example 26 Example 26
M-(3-fluoro-4-(2-(pyridin-4-yl)thieno[3,2-6]pyridin-7-yloxy)pheny1)-N3-phenylmaionamide (62) Step 1:
7-(2-Fluoro-4-nitrophenoxy)-2-(pyridin-4-yl)thieno[3,2-b]pyridine (63) [0236]A mixture of the nitro
compound 50 (890 mg, 2.41 mmol), pyridin-4-ylboronic acid (593 mg, 2 eq, 4.82 maw!), CsF (1.1 g, 3
eq, 7.23 nunol) and Pd(PPh3)4 (278 mg, 0.1 eq, 0.241 mmol) were suspended in DME (30 ml) and
NaHCO3 (607 mg, 3 eq, 723 nunol), dissolved in the minimum amount of water, was added. The
mixture was de-aerated by bubbling 142 through the solution for 10 min, heated to reflux for 4 Ins and
concentrated to dryness. The formed residue was dissolved in DCM and washed with water. The
DCM was collected, dried over sodium sulfate, filtered and the DCM was removed by evaporation.
The resultant solid was triturated with Et20 to afford the title compound 63 (660 mg, 75% yield), which
was used without further purification. MS (Ink): 368.0 (M+H). Step 2:
M-(3-Fluoro-4-(2-(pyridin-4-yl)thienop,2-b]pyridin-7-yloxy)pheny1)-Mphenylmalonamide (64)
102371To a suspension of the 63 (660 mg, 1.80 nunol) in Me0H (15 ml) and water (3 ml) was added
ammonium chloride (81 mg, 0.84 eq, 1.51 mmol) and Fe (907 mg, 9 eq, 16.2 mmol) and the reaction
mixture was heated to reflux for 2 hours. The reaction mixture was cooled to RT, filtered through celite
then concentrated. The mixture was partitioned between DCM/H20 and the DCM was collected, dried
over Na2SO4, filtered and concentrated to produce the amine 64 which was used directly in the next
step (607 mg, 100%). To a solution  of the amine 64 (607 mg, 1.80 mmol) in dry DMY (- 7 ml) was
added the acid 1 (644 mg, 2 eq, 3.6 mmol), HOST (365 mg, 1.5 eq, 2.7 mmol) and EDC (690 mg, 2
eq, 3.6 mmol) and the reaction mixture MS stirred at RI overnight. The reaction mixture was
concentrated to dryness and partitioned between Et0Ac and water, the organic phase was collected,
dried over sodium sulfate and filtered. The solvent was removed under reduced pressure and the
crude was purified by column chromatography (Et0Ae) to afford title compound 62 as a white solid
(150 mg, 17% yield). 111NMR (DMSO-d6) 6 (ppm): 10.57 (s., 111), 10.20 (s, 111), 8.70 (m, 2H), 8.55
(d, J = 5.28 Hz, 1H), 8.37 (s, 1H), 7.89 (in, 311), 7.60 (m, 2H), 7.58 (in, 2H), 7.30 (dt, J= 1.96 and 7.43
Hz, 211), 7.07 (m, 11-1), 6.70 (dd, J 038 and 5.28 Hz, 11-1), 3.51 (s, 210. MS (m/z): 499.1 (M+1-1).
Scheme 23 Example 27
M-(3-Fluoro-4-(2-(3-morpholinoprop-1-ynyl)thieno[3,2-b]pyridin-7-yloxy)pheny1)-N342-
methoxyphenyOmalonamide (65) 



[0238]To a solution of the amine 66 (WO 2006010264) (1.39 g, 3.62 mmol) in DMF (15 ml) was added
the acid 27(1.52 g, 2 eq, 7.25 mmol), HOST (587 mg, 1.2 eq, 4.34 mmol) and EDC (691 mg, 2 eq,
7.25 mmol). The reaction mixture was stirred at RT overnight. The reaction mixture was concentrated
to dryness and partitioned between Et0Ac and water, the organic phase was collected, dried over
sodium sulfate and filtered. The solvent was removed  under reduced pressure and the crude was
purified by column chromatography (Et0Ac to 10% Me0H in Et0Ac) to afford 65 (700 mg, 34% yield)
as a white solid. 3H NMR (DMSO-d6) 8 (ppm): 10.58 (s, 1H), 9.62 (s, 11I), 8.53 (d, J= 5.48 Hz, 111),
8.04 (dd, J= 1,17 and 8.80 Hz, 111), 7.85 (dd, J= 2.35 and 12.91 Hz, 111), 7.78 (s, 1H), 7.42 (m, 2FI),
7.06 (m, 2H), 6.89 (m, III), 6.72 (d, J= 5.28 Hz, 1H), 3.83 (s, 314), 2.60 (m, 811), 2.48 (m, 4H). MS
(adz): 575.1 av1-40. Example 28
NI-(3-Fluoro-4-(2-(3-morpholinoprop-1-ynyl)thieno[3,2-b]pyridin-7-yloxy)pheny1)-N3-(2-
fluorophenyfimalonamide (67) [02391To a solution of the amine 66 (WO 2006010264) (928 mg, 2.42
mmol) in DMF (10 ml) was added the acid 29 (953 mg, 2 eq, 4.84 mmol), HOBT (360 mg, 1.1 eq, 2.66
nunol) and EDC (924 mg, 2 eq, 4.84 mmol). The reaction mixture was stirred for 72 hrs. The reaction
mixture was concentrated to dryness and partitioned between Et0Ac and water, the organic phase
was collected, dried over sodium sulfate and filtered. The solvent was removed under reduced
pressure and the crude was purified by column chromatography (Et0Ac to 10% Me0H in Et0Ac) to
afford 67 (600 mg, 44% yield) as a yellow solid. H NMR (DMSO-d6) 6 (ppm): 10.58 (s, 1H), 9.62 (s,
111), 8.53 (d, J= 5.48 Hz, 1H), 8.04 (dd, J= 1.17 and 8.80 Hz, 1H), 7.85 (dd, J= 2.35 and 12.91 Hz,
1}1), 7.78 (s, 111), 7.42 (m, 2H), 7.06 (in, 2H), 6.89 (m, 1H), 6.72 (d, J= 5.28 Hz, 111), 3.83 (s, 3H),
2.60 (m, 8H), 2.48 (m, 411). MS (ink): 575.1 (M+H).  Scheme 24 Example 29 is/C(442434d
inethylamino)prop-1-ynypthieno[3 ,2-b]pyridin-7-yloxy)-3-fluoropheny1)-N3-(2-
methoxyphenyl)malonamide (68) Step 1:
3-(742-fluoro-4-nitrophenoxy)thieno[3,2-b]pyridin-2-y1)-N,N-dimethylprop-2-yn-l-amine (69) 102401To
a solution of bromide 50(3.0 g, 8.13 mmol) in THF (40 ml) was added 4-(prop-2- ynyl) dimethylamine
(2.70 g"32.5 mmol) [H-W. Tsou, et. al. J. Med. Chem., 2001, 44, 2719- 2734], triethylamine (2.05 g,
2.5 eq, 20.3 mmol), CuI (154 mg, 0.1 eq, 0.813 mmol) and Pd(PPh3)2C12 (319 mg, 0.056 eq, 0.046
mmol). The reaction mixture was degassed with nitrogen and refluxed for 2 hrs, cooled to room
temperature and adsorbed onto silica. Purification by column chromatography (eluent Et0Ac to 20%
Me0H in Et0Ac) afforded 69 as a yellow solid (2.5 g, 83% yield). 111 NMR (DMSO-d6) 8 (ppm): 8.65
(in, 1H), 8.48 (dd, J= 2.74 and 10.56 Hz, 1H), 8.22 (m, 1H), 7.85 (s, 1H), 7.75 (m, 1H), 6.98 (d, J= 5.28
Hz, 1H), 3.59 (s, 2H), 2.26 (s, 6H). Step 2:
NI-(4-(2-(3-(dimethylamino)prop-1-ynyl)thieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny0-
N3-(2-fluorophenyl)malonamide (68)  10241]To a suspension of 69 (1.0 g, 2.93 mmol) in Et0H (15 ml)
and water (3 ml) was added ammonium chloride (132 mg, 0.84 eq, 2.46 mmol) and Fe (1.48 g, 9 eq,
26.4 mmol) and the reaction mixture was heated to reflux for 2 hours. The reaction mixture was cooled
to RT, filtered through celite then concentrated. The mixture was partitioned between DCM/H20 and
the DCM was collected, dried over Na2SO4, filtered and concentrated to afford amine 70 which was
used directly in the next step (900 mg, 90% yield). To a solution of the amine 70 (900 mg, 2.63 mmol)
was added the acid 27 (1.10 g, 2 eq, 5.27 mmol), HOBT (533 mg, 1.5 eq, 3.95 mmol) and EDC (1.01
g, 2 eq, 5.27 mmol). The reaction mixture was stirred at RT overnight. The DMF was removed by
evaporation and the mixture was partitioned between water and Et0Ac. The organic phase was
collected, dried over anhydrous sodium sulfate and concentrated. Purification by column
chromatography (Et0Ac to 20% Me0H in Et0Ac) afforded the desired product 68 as a white solid (734
mg, 52% yield). ill NMR (DM50-d6) 8 (ppm): 10.58 (s, 110, 9.62 (s, 1H), 8.53 (d, J= 5.48 Hz, 111),
8.04 (dd,J= 1.37 and 8.90 Hz, 111), 7.85 (dd, J= 2.35 and 12.91 Hz, 111), 7.77 (m, 11), 7.42 (m, 2H),
7.05 (m, 21), 6.91 (m, 1H), 6.70 (d, J= 5.48 Hz, 113), 3.84 (s, 311), 3.62 (s, 211), 3.57 (s, 211), 



2.24 (s, 611). MS (m/z):  521,1 (M+H). Example 30
M-(4-(2-(3-(dimethylamino)prop-1-ynyl)thieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)43-(2-
fluorophenyOmalonamide (71) [02421The title compound was obtained starting from the amine
70(1.19 g, 3.49 mmol) according to the procedure described for 68 but substituting acid 27 for the acid
29 (1.37 g, 2 eq. 6.97 mmol). After purification by column chromatography (Et0Ac to 20% Me0H in
Et0Ac) the title compound 71 (760 mg, 42% yield) was obtained as a white solid. 114 NMR (DM5046)
8 (ppm) 10.57 (s, 111), 10.04 (s, H), 8.53 (d, J= 5.28 Hz, 111), 7.97 (m, 1H), 7.85 (dd, J= 2.35 and
12.91 Hz, 111), 7.78 (m, 1H), 7.25 (n, 111), 7.15 (in, 211), 6.70 (d, J= 5.28 Hz, 114), 3.60 (s, 211),
3.57 (s, 211), 2.48 (s, 611). MS (zn/z): 521.1 (M+H).  SEheme 2'5  HN DMe, reflux or 30012, reflux Or
rTh HN DME, TBAB retlux              



NOH      7273  Br ;E13-Ei: crPd(PPha)4, KOAc        7476
N-Methyl-2-(4-methylpiperazin-l-y1)-N-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yObenzyl)ethariamine (75) Step 1: 2((4-Bromobenzyl)(methyl)amino)ethanol (72) [0243]To a solution
of 1-bromo-4-(bromomethyl)benzene (5.0 g, 20.0 mmol) in DME (30 ml) was added the alcohol (3.76
g, 2,5 eq, 50,0 mmol) and the reaction mixture was heated to 40C for an hour The reaction mixture
was cooled to RT and concentrated. The crude was dissolved in Et0Ac, washed with water and the
organic phase was collected, dried over Na2SO4, filtered and concentrated. Purification by column
chromatography (Et0Ac) afforded 72 as a yellow oil (4.88 g, 100% yield). MS (raiz): 245/247 (M+H).
Step 2: N-(4-Bromobenzy1)-2-chloro-N-methylethanamine (73) [0244]To a solution of 72 (2.9 g, 11.9
mmol) in toluene (20 ml) at RT was added SOC12 (2.83 g, 2 eq, 23.8 mmol) and the mixture was
heated to 60C for 3 hrs. The solvent was removed and the crude was dissolved in Et0Ac then
partitioned between water and satd NaHCO3 soln. The organic phase was collected, dried over
Na2SO4, filtered and concentrated. The crude was purified by column chromatography (20% Et0Ac in
hexane) to afford 73 as a brown oil (2.9 g, 93% yield). 1H NMR (DMSO-d6) 6 (ppm): 7.45 (m, 2H),
7.21 (m, 211), 3.57 (t, J- 6.85 Hz, 211), 3.52 (s, 2H), 2.74 (t, J 6.85 Hz, 211), 2.26 (s, 3H). Step 3:
N-(4-Bromobenzy1)-N-methyl-2-(4-methylpiperazin-1-ypethanamine (74) [0245]To a solution of 73 (3.5
g, 133 mmol) in DME (20 ml) was added N- methylpiperazine (3.33 g, 2.5 eq, 33.3 nunol) and
tetrabutylammonium bromide (cat). The reaction mixture was heated to reflux for 3 hrs, then cooled to
RT and concentrated. The crude 



was dissolved in Et0Ac, washed well with water and the organic phase was collected, dried over
Na2SO4 and filtered then concentrated. Purification by column chromatography (20% Me0H in Et0Ac
+ 1% TEA) afforded 74 as colorless oil (3.0 g, 69% yield). MS (m/z): 326.0/328.0 (M+11). Step 4:
N-Methyl-2-(4-methylpiperazin-1-y1)-N-(4-(4,4,5,5-tetramethyl4,3,2-dioxaborolan-2-
y1)benzyflethanamine (75) [0246]To a solution of 74 (600 mg, 1.84 mmol) in toluene (20 ml) was
added boron reagent (700 mg, 1.5 eq, 2.76 mmol), Pd(PPh3)4(214 mg, 0.1 eq, 0.184 mmol) and
KOAc (541 mg, 3 eq. 5.52 mmol). The reaction mixture was degassed with Ny and heated to reflux for
3 Ms under N2. The mixture was cooled to KT, diluted with Et0Ac and water then the organic phase
was collected, dried over Na2SO4, filtered and concentrated to afford the title compound 75 as black
oil which was used crude in the next step (686 mg, 100% yield). MS (m/z): 374.2 (M+H). Table 2 Aryl
boronates 76-77 prepared according to the scheme 25 Cpd Aryl boronate Chemical name
Characterization MS (m/z)   Bromide reagents used to ohtain the aryl boronates 76 -)-(--. 0.B'0 I ir-'N'N
1 Afi,M,N1-trimethyl-N244- (4,4,5,5-tetramethy1-1,3,2- dioxaborolan-2- yl)benzypethane-1,2- diarnine
319.2 (M+H) r Br 77 / N-Methyl-2-(4- methylpiperazin-l-y1)-N- (3-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2- yl)benzyfiethanrunine 374.2 (M+H) Br r  a. -0 I .--, 1411 



1/4---.N.     WO 2008/041053PC T/H32006/004306 Scheme 26  r NaBH4, NICl2 x 8H20 Me0H, 0C
81: Example 32 Example 31 M -(3 -F luor o-4-(2-(4-((methyl(2-(4-methylpiper
azin-l-yOethyl)amino)methyl)phe- nyl)thieno[3 ,2-b]pyridin-7 -yloxy)pheny1)-N3 -phenylmalonamide
(78) Step 1. N-(4-(7-(2-fluoro-4-nitrophenoxy)thieno[3,2-b]pyridin-2-yl)benzy1)-N-methyl-2-(4-
methylpiperazin-1-ybethanamine (79) [02471To a mixture of the nitro compound 50 (440 mg, 1.19
mmol) in DME (20 ml) was added the boronate 75 (667 mg, 1.5 eq, 1.79 mmol), CsF (542 mg, 3 eq,
3.57 mmol) and Pd(PPh3)4 (139 mg, 0.1 eq, 0.19 mmol) were suspended in DME (30 ml) and
NaliCO3 (100 mg, 3 eq. 3.57 mmol), dissolved in the minimum amount of water, was added. The
mixture was de-aerated by bubbling 142 through the solution for 10 min, heated to reflux for 4 hrs. The
mixture was cooled to room temperature, diluted with Et0Ac and water then the organic phase was
collected, dried over sodium sulfate and filtered. The solvent was removed and the residue was
purified by column chromatography (20% Me0H in Et0Ac + 1% TEA) to afford title compound 79 as
brown oil (248 mg, 39% yield). MS (m/z): 536.1 (M+H).  Steps 2-3.
Ni-(3-Fluoro-4-(2-(4-((methyl(2-(4-methylpiperazin-lyBethyllaminolmethyBphenyOthieno[3,2-b]pyridin-
7-yloxylpheny1)-N3-phenylmalonamide (78) 10248]To a solution of 79 (200 mg, 0.37 mmol) in Me0H
(10 rriL) at 0C was added NiC12 x 61120 (176 mg, 2 eq, 0.74 mmol) and NaBH4 (55 mg, 4 eq. 1.48
itunol). The reaction mixture was allowed to stir for 1 lir, concentrated to dryness and the resultant
solid was dissolved in 2 M HC1. This solution was then made basic with concentrated aqueous
ammonium hydroxide and extracted with DCM. The DCM extract was dried over anhydrous sodium
sulfate, filtered and evaporated to give the amine 80 (188 mg, 100% yield), which was used without
characterization and further purification. 102491To a solution of the acid 1 (165 mg, 2 eq, 0.92 nunol)
in dry DCM (--5 ml), at 0C, was added, BOPC1 (234 mg, 2 eq, 0,92 mmol) and the reaction mixture
was stirred for 10 minutes. A solution of 80 (232 mg, 0.46 mmol) and i'Pr2NEt (356 mg, 6 eq, 2.76
mmol) in dry DCM (-7 ml) was then added and the reaction mixture was stirred at RT for 2 hrs. The
reaction mixture was concentrated to dryness and partitioned between Et0Ac and satd NaHCO3 sob,
the organic phase was washed twice with saturated NaHCO3 then collected, dried over sodium
sulfate and filtered. The solvent was removed under reduced pressure and the crude was purified by
column chromatography (1:1 Me0H/Et0Ac +1% TEA) to afford title compound 78 as beige solid (36
mg, 12% yield). l NMR (DMSO-d6) 8(ppm): 10.59 (s, 1H), 10.23 (s, 1H), 8.50 (d, .1= 5.5 Hz, 1H), 8.04
(s, 1H), 7.89 (dd, .1 = 2.4 and 13.0 Hz, Hi), 7.85 (d, J = 8.4 Hz, 211), 7.61 (dd, J = 1.1 and 8.7 Hz,
211), 7.51 (t, J = 8.9 Hz, Hi), 7.47-7.43 (m, 3H), 7.35- 7.31 (m, 2H), 7.07 (tt, .1= 1.2 and 7.3 Hz, 111),
6.64 (dd, J = 1.0 and 5.5 Hz, 111), 3.53 (s, 211), 3.52 (s, 211), 2.46-2.29 (m, 1214), 2.16 (s, 314),
2.13 (s, 314). 



Example 32 NI-(3-Fluoro-4-(2-(4-((methyl(2-(4-methylpiperazin-1-
yl)ethyBaminolmethyl)phenyilthieno[3,2-b]pyridin-7-yloxylphenyl)-N3-methyl-N3- phenylmalonamide
(81) 10250]The title compound was obtained starting from the amine 80 (232 tug, 0.46 mmol)
according to the procedure described for 78 (example 31) but substituting acid 1 for the acid 31 (178
mg, 2 eq, 0.92 mmol). After purification by column chromatography (40% Me0H in Et0Ac + 1% NH40H
soln) the title compound 81 (26 mg, 8% yield) was obtained as a white solid  [0251]Compounds 82
(example 33) and 83 (example 34) were synthesized similarly to the compound 78 according to the
scheme 26, starting from boronates 76 and 77, respectively). Ex. Cpd 2 Chemical name
Characterization 33 82 N-  N- / NI-(4-(2-(4-(((3- (dimethylamino)propyl) (methyl)amino)nethyl)
phenyl)thieno[3,2- biPYlidim7-519)-3- fluoropheny1)-- methyl-N3- phenylmalonamide LH NMR
(DMSO-4) 8 (ppm): 10.33 (s, III). 8.47 (d, Jr- 5.48 Hz, 1H), 8.23 (s, III), 8.02 (s, 114), 7.78 (m, 410,730
(m, 111-1), 6.60 (d, i= 5.48 Hz, IH), 3.49 (s, 311), 3.19 (in, 51-I), 2.21 (m, 511), 2.10 (s, 31-1), 1.63 (m,
210. MS (m/z): 640.2 (m-FIF). (formate) 34 83 4 N- S FN \NJmethyl-N'- / /11-(3-f1uoro-4-(2-(3-
ainethyl(2.(4_ 



methylpiperazin-1- yflethyDamino)methyl) phenyl)thienoP,2-  blpyridin-7- yloxy)pheny1)-N3-
phenylmalonamide III NMR (DMSO-dc) 8 (ppm): 10.32 (s, 1H), 8.48 (d, J5.48 H4 1H), 8.20 (s, III), 8.0
1 2 (s, II), 7.76 (m, 3H), 7.35 (m, 111-116.60 (d, J = 5.48 Hz, IH), 3.55 (s, 2F1), 2.47 (s, 3H), 2.37 (in,
111-1), 2.17 (s, 3H), 2.09 (s, 311). MS (m/z): 681.1 (M+H). (formate)  Scheme 27 Example 35
2-((4-(7-(2-Fluoro-4-(3-oxo-3-(phenylamino)propanamido)phenoxy)thieno[3,2-b]pyridin-2-
yObenzyl)(methyDamino)-N,N,Ar-trimethylethanaminium chloride (84) Step 1:
24(4-(7-(2-Fluoro-4-nitrophenoxy)thieno[3,2-b]pyridin-2- yObenzyl)(methyl)amino)ethanol (85)
[0252]To a suspension of 52 (1.2 g, 2.89 mmol) in DME (30 ml) was added 2- (methylamino)ethanol
(2.17 g, 10 eq, 28.9 mmol) and the reaction mixture was stirred at RT for 2 hrs. The reaction mixture
was concentrated then partitioned between Et0Ac/H20 and the Et0Ac was collected, dried over
Na2SO4, filtered and concentrated. The crude mixture was purified by column chromatography (8:2
Et0Ac:Me0H) to afford title compound 85 (813 mg, 45% yield). 'H NMR (DMS0-4) 6 (ppm): 8.57 (d, J=
5.48 Hz, 11-1), 8.48 (m, 11-1), 8.21(m, 111), 8.08 (s, 111), 7.83 (d, J= 8.02 Hz, 1H), 7.71 (t, J= 8.61
Hz, 2H), 7.43 (d, J= 8.22 Hz, 214), 6.91 (d, J= 5.48 Hz, 1H), 4.41 (t, J= 5.48 Hz, 111), 3.53 (m, 411),
2.42 (t, J= 6.46 Hz, 2H), 2.15 (s, 311). Step 2:
2-Chloro-N-(4-(7-(2-fluoro-4-nitrophenoxy)thieno[3,2-b]pyridin-2-yl)benzyl)-Nmethylethanamine (86)
[02531To a solution of 89 (500 mg, 1.1 mmol) in toluene/dichloromethane (1:1,30 ml) was added
SOC12 (262 mg, 2 eq, 2.29 nunol). The reaction mixture was heated to 70C for 2  hrs then
concentrated to dryness and the title compound 86 was used directly in the next step with no
additional purification (519 mg, 100% yield). 11-1 NMR (DMSO-do) 5 (PPm): 8-57 (d, = 5.48 Hz, III),
8.47 (m, 1H), 8.21(m, 11-1), 8.06 (s, 111), 7.84 (d, J= 8.22 Hz, 111), 7.71 (m, 111), 7.43 (d, tr- 8.02
Hz, 211), 6.91 (d, J= 5.48 Hz, 1H), 3.70 (t, J= 6.65 Hz, 211), 3.58 (s, 1H), 2.69 (m, 2H), 2,19 (s, 311).
Steps 3- 4: NI-(4-(2-(4-0(2-Chloroethyl)(methyDamino)methyl)phenyl)thieno[3,2-b]pyridin-7-
yloxy)-3-fluoropheny1)-M-phenylmalonamide (88) 102541To a solution of 86 (375 mg, 0.79 nunol) in
Me0H (15 ml) was added SnC12 x 21420 (891 mg, 5, eq, 3.95 mmol) and the reaction mixture was
heated to reflux for 3 hours. The mixture was cooled to RT and poured onto ice/water then basified to
pH 9. The mixture was filtered and the aqueous solution was extracted with Et0Ac and the Et0Ac was
washed with brine solution. The organic phase was collected, dried over Na2SO4, filtered and
concentrated and the 4-(2-(4-(((2-chloroethyl)(methyDamino)methyflphe-nyl)thieno[3,2-
b]pyridin-7-yloxy)-3-fluorobenzenamine (87) (348 mg, 100% yield) was used immediately in the next
step with no additional purification. 10255]To a solution of the acid 1 (142 mg, 2 eq. 1.58 mmol) in dry
DCM (10 ml), at 0C, was added, BOPC1 (502 mg, 2 eq. 0.826 mmol) and the reaction mixture was
stirred for 10 minutes. A solution of the amine 87 (348 mg, 0.79 mmol) and iPr2NEt (610 mg, 6 eq,
4.72 mmol) in dry DCM (7 ml) was then added and the reaction mixture was stirred at RT overnight.
The reaction mixture was concentrated to dryness and partitioned between Et0Ac and satd NaHCOs
sob, the organic phase was washed twice with saturated NaHCO3 then collected, dried over sodium
sulfate and filtered. The solvent was removed under reduced pressure and the crude was purified by
column chromatography (Et0Ac) to afford the desired product 88 as an off-white solid (102 mg, 21%
yield), IHNMR (DMSO-d6) S (ppm): 10.58 (s, 1H), 10.22 (s, 111), 8.48 (d, J= 5.28 Hz, IH), 8.03 (s,
11-1), 7.85 (in, 31-1), 7.59 (m, 211), 7.43 (m, 4H), 732 (in, 211), 7.05 (t, J=- 7.43 Hz, 111), 6.61 (m,
IH), 330 (t, J= 6.65 Hz, 211), 3.59 (s, 211), 3.50 (s, 2H), 2.69 (m, 211), 2.20 (s, 31-1). Step 5:
24(4-(7-(2-Fluoro-4-(3-oxo-3-(phenylarnino)proptummido)phenoxy)thieno[3,2-
b]pyridin-2-yl)benzyl)(methyl)amino)-NAN-trimethylethanaminium chloride (84)  [02561To a solution of
88 (80 mg, 0.133 mmol) in DME (1 mL) was added NMe3 (15.7 mg, 2 eq. 0.27 mmol) and the reaction
mixture was heated to 100C in a sealed tube for an hour. The mixture was cooled to RT and
concentrated. Purification (Gilson, 45 mins, 40% Me0H in water to 80% Me0H in water) afforded title
compound 84 (20 mg, 9% yield).11-1 NNW (DMSO-d6) 5 (ppm): 10.85 (s, 113), 10.41 (s, 11-1), 8.47
(m, 211), 8.05 (s, IH), 7.85 (m,  311), 7.59 (in, 211), 7.42 (m, 51), 7.32 (m, 211), 7.05 (t, J= 7.43 Hz,
111), 6.63 (d, J= 5.67, 1H), 3.60 (s, 211), 3.51 (m, 210, 3.1 (s, 911), 2.81 (in, 211), 2.20 (s, 311). MS
(m/z) 626.1 (4-41). Scheme 28  



89: Example 36 Example 35a
N'-(3-Fluoro-4-(2-(1-(2-methoxyethyl)-1H-imidazol-4-y1)thieno[3,2-6]pyridin-7-
yloxy)phenyl)-Ns-phenylmalonamide (91) and Example 36
M-(3-Fluoro-4-(2-(1-(2-hydroxyethyl)-1H-imidazol-4-ypthieno[3,2-6]pyridin-7-
yloxy)pheny1)-N3-phenylmalonamide (89) Step 1:
NI-(3-Fluoro-4-(2-0-(2-methoxyethyl)-1H-imidazol-4-yOthieno[3,2-b]pyridin-7-
yloxy)phenyl)43-phenylmalonamide (91) [0257]To a solution of
3-fluoro-4-(2-(1-(2-methoxyethyl)-1H-imidazol-4y1)thieno[3,2- b]pyridin-7-yloxy)benzenamine (90)
(WO 2006010264) (135 mg, 0.35 mmol) in dry DMF (7 ml) was added the acid (192 mg, 4.5 eq, 1.56
mmol), HOBT (72 mg, 1.5 eq, 0.63 mmol) and EDC (306 mg, 4.5 eq, L56 mmol) and the reaction
mixture was stirred at RT overnight. The reaction mixture was concentrated to dryness and partitioned
between Et0Ac and sat NaHCO3 soln, the organic phase was collected, dried over anhydrous sodium
sulfate and filtered. The solvent was removed under reduced pressure and the crude was purified by
column chromatography (Et0Ac to 15% Me0H in Et0Ac) to afford title compound 91 (150 mg, 58%
yield). MS (m/z): 546.1 (M+H).  Step 2: N'(3-Fluoro-4-(2-(1-(2-hydroxyethyl)-1H-imidazo
1-4-yOthieno[3,2-b]pyridin-7- yloxy)pheny1)-N3-phenylmalonamide (89) [0258]To a solution of 91 (85
mg, 0.156 num in dry DCM (2 mL) was added, at -78C, BBr3 (0.6 mL, 4 eq, 0.62 mmol, 1M soln in
DCM) and the reaction mixture was slowly warmed to 0C and allowed to stir at 0C for 30 mins. The
reaction mixture was quenched with Me0H and the solvents were removed under reduced pressure.
Purification by column chromatography (Gilson, 25% Me0H in water to 75% Me0H in water) afforded
title compound 89 (26 mg, 27% yield). MS (mh): 532.1 (M+H). Scheme 29    Example 37
M-(3-Fluoro-4-(2-(1-(methoxymethyl)-1H-imidazol-4-y1)thieno[3,2-b]pyridin-7-yloxy)pheny1)-
N3-(2-methoxyphenyl)malonamide (92) Step 1: 7-(2-Fluoro-4-nitrophenoxy)-2-(
l-(methoxymethyl)-1H-imidazol-4-yethieno[3,2- b]pyridine (94) [0259]To a solution of
7-(2-fluoro-4-nitrophenoxy)-2-(1H-imidazol-4-yethieno[3,2- b]pyridine (93) (WO 2006010264) (300 mg,
0.84 mmol) in dry DMF (3 ml) at 0C was added NaH (40 mg, 60 % dispersion in oil, 1.0 mmol). The
mixture was allowed to warm to room temperature over 0.5 h then re-cooled to 0C. MOMC1 (74 mg,
1.1 eq, 0.92 mmol) was added and mixture was allowed to warm to room temperature over 20 hours,
concentrated and partitioned between Et0Ac and water. The Et0Ac phase was dried over anhydrous
sodium sulfate, filtered, concentrated and purified by column chromatography (100% hexane to 100%
acetone) to afford the title compound 94 (126 mg, 36% yield). MS (mh): 401.0 (M+H).  Step
213-fluoro-4-(2-0-(methoxymethy9-11/-imidazol-4-yl)thieno[3,2-14pyridin-7- yloxy)aniline (95) [0260]To
a suspension of 94 (132 mg, 0.33 mmol) in Et0H (7 ml) and water (3 ml) was added ammonium
chloride (16 mg, 0.9 eq, 0.3 mmol) and Fe (157 mg, 8.5 eq, 0.28 mmol) and the reaction mixture was
heated to reflux for 2 hours. The reaction mixture wal cooled to RT, filtered through celite then
concentrated. The mixture was partitioned between DCM/water and the DCM was collected, dried
over anhydrous sodium sulfate, filtered and concentrated. Crude 95 was used directly in the next step
(122 mg, 100% yield). MS (m/z): 371.1 (M+H), Step 3:
Ark3-Fluoro-4-(2-(1-(methoxymethyl)-1H-imidazol4-yfithieno[3,2-b)pyridin-7-
yloxy)phenyl)-N3-(2-methoxyphenyl)malonamide (92) 



102611To a solution of 95 (136 mg, 0.37 mrnol) in dry DMF (7 ml) was added the acid 27 (300 mg, 3.0
eq, 1.1 nunol), HOST (74 mg, 1.5 eq, 0.55 ntmol) and EDC (210 mg, 3.0 eq, 1.1 mrnol) and the
reaction mixture was stirred at RT overnight. The reaction mixture was concentrated to dryness and
partitioned between Et0Ac and sat NaHCO3 soh, the organic phase was collected, dried over
anhydrous sodium sulfate and filtered. The solvent was removed under reduced pressure and the
crude was triturated with Et20 to afford title compound 92 (150 mg, 72% yield). 11-1NMR. (DMSO-d6)
8 (ppm): 10.57 (s, 111), 9.62 (s, 1H), 8.43 (d, J= 5.48 Hz, 1H), 8.06 (in, 2H), 7.93 On, 1H), 7.85 (m,
111), 7.76 (s, 111), 7.45 (in, 211), 7.05 (n, 21-1), 6.90 (n, Ili), 6.58 (m, 111), 5.35 (s, 2H), 3.84 (n, 3H),
3.63 (s, 21-1), 325 (s, 3H). MS (n/z): 562.1 (M+H).  WO 2008/041053 Scheme 30 Boc20. DCM
PCT/1132006/004306 i2, F1342 THF, ImIclaiole HNrimocrineK-r-NI3cleMe 9798     NO2 NO2
0l'-r-NBaeMe0NMeBocFe, NH4CI, ,t----/  98SOH, water , -. S / N Neil, DNIFNI.--;;Sreflux NNN 93 OMe
NH2 q 0NMeBoe HOn Nig H ICY ---k,--S, 4.--N27 ,----, 



I erd-c7 .7,11 ''''' S / Nr-INMeBou EIDC, HOBT, DMF, RIN 100 101   0 clx)4-- TFA, DCM N-'N  98;
Example 38 Example 38
NI-(3-Fluon3-4-(2-(1-(2-(methylarnino)ethyl)-1H-imidazol-4-yethieno[3,2-b]pyridin-7-
yloxy)pheny1)-N3-(2-methoxyphenyl)malonamide (96) Step 1: tert-Butyl
2-hydroxyethyl(methyl)carbtunate (97) (J. Med. Chem., 1999, 42, II, 2008) [0262]To a solution of
2-(methylamino)ethanol (5.0 g, 67 mmol) in THE (50 ml) at RI was added 130020 (15.7 g, 72 mmol)
and the reaction mixture was stirred at RI for 4 hours. The reaction mixture was concentrated to
dryness and the title compound 97 was used directly in the next step with no additional purification
(11.74g. 100% yield). MS (m/z): 1762 (MI-14). Step 2: tert-Butyl 2-iodoethyl(methyBearbamate (98) (J.
Med Chem., 1999, 42, II, 2008) [0263]To a solution of 97 (520 mg, 3.0 mmol) in TI-EF (50 mL) was
added PPh3 (1.25 g, 1.6 eq, 4.75 mmol), imidszole (306 mg, 1.5 eq, 4.5 trunol) and iodine (571 mg,
1.5 eq, 4.5 mmol). The reaction mixture was stirred at RT for an hour and the solvent was removed.
The crude was dissolved in Et0Ac, washed with satd NaliCO3 soln and the organic phase was
collected, dried over anhydrous sodium sulfate and filtered. Purification by column  chromatography
(hexane to 20% Et0Ac in hexane) afforded title compound 98 (500 mg, 39% yield). MS (m/z): 308.1
(M1-Na). Step 3: tert-Butyl 2-(4-(7-(2-fluor04-nitrophenoxy)thieno[3,2-h]pyridin-2-y1)-1H-imidazol-1-
ypethyl(methyl)carbamate (99) [0264]To a solution of
7-(2-fluoro-4-nitrophenoxy)-2-(1H-imidazol-4-yl)thieno[3,2- b]pyridine (93) (WO 2006010264) (150 mg,
0.42 mmol) in dry DMF (2 ml) at 0C was added Nall (34 mg, 60 % dispersion in oil, 2 eq, 0.84 mmol).
The mixture was allowed to warm to room temperature over 0.5 h then re-cooled to 0C. Compound 98
(132 mg, 1.1 eq, 0.46 mmol) was added and mixture was allowed to stir at RT overnight, then
concentrated and partitioned between Et0Ac and water. The Et0Ac phase was dried over anhydrous
sodium sulfate, filtered, concentrated and purified by column chromatography (100 % hexane to 100%
acetone) to afford the title compound 99 (30 mg, 14% yield). MS (m/z): 514.0 (M+H). Step 4: tert-Butyl
2-(4-(7-(4-amino-2-fluorophenoxy)thieno[3,2-b]pyridin-2-y1)-1H-imidazol1-ypethyl(methyl)carbamate
(100) [0265]To a suspension of 99 (30 mg, 0.058 mmol) in Et0H (1.6 ml) and water (0.6 ml) was
added ammonium chloride (3 mg, 0.9 eq, 0.053 mmol) and Fe (28 mg, 8.5 eq, 0.49 nunol) and the
reaction mixture was heated to reflux for 45 min. The reaction mixture was cooled to RT, filtered
through celite then concentrated to afford title compound 100 (30 mg, 100% yield). MS (m/z): 484.1
(M+14). Step 5: tert-Butyl 2-(4-(7-(2-fluoro-4-(3-(2-methoxyphenylamino)-3-
oxopropanamido)phenoxy)thieno[3,2-b]pyridin-2-y1)-1H-imidazol-1- ypethyl(methyl)carbamate (101)
[0266]To a solution of 100 (145 mg, 0.30 mmol) in dry DMF (7 ml) was added the acid 



(125 mg, 2.0 eq, 0.6 mmol), HOBT (45 mg, 1.5 eq, 0.33 mmol) and EDC (115 mg, 2.0 eq, 0.6 mmol)
and the reaction mixture was stirred at RT overnight. The reaction mixture was concentrated to
dryness and partitioned between Et0Ac and sat NaHCO3 soln, the organic phase was collected, dried
over sodium sulfate and filtered. The solvent was removed under reduced pressure and the crude was
purified by column chromatography (70% acetone in hexane) afforded title compound 101 (48 mg,
24% yield). MS (m/z): 675.1 (M+H). [0267]Step 6:
NI-(3-Fluoro-4-(2-(1-(2-(methylamino)ethyl)-1H-imidazol-4-yl)thieno[3,2-
Opyridin-7-yloxy)pheny1)-N3-(2-methoxyphenyl)malonamide (96) [0268]To a solution of 101 (31 mg,
0.046 nunol) in toluene (1 ml) was added TPA (excess) and the reaction mixture was stirred at RT for
an hour. The solvents were removed  and the title compound 96 (47 mg, 100% yield) was obtained
after trituration of the resultant solid, MS (m/z): 575.1 (M+11), Scheme 31    1-1Thr 0 00 0 00
8Nr%1Y-NslTFASNH I/1,4sum%I/  105102: Example 39 Example 39
N44-(2-(1H-Imidazol-4-yHthienop,2-b1pyridin-7-yloxy)-3-fluoropheny1)-A0-(2-
methoxyphenyl)malonamide (102) Steps 1-2:
N'-(3-Fluoro-,1-(2-(14(2-(trimethylsilyl)ethoxy)methyl)-1H-imidazol-4-
yOthieno[3,2-b]pyridin-7-yloxy)pheny1)-N3-(2-methoxyphenyl)malonamide (105) [0269]To a solution
of 7-(2-fluoro-4-nitrophenoxy)-2-(142-
(trimethylsilyflethoxy)methyl)-1H-imidazol-4-yl)thieno[3,2-b]pyridine (103) (WO 2006010264) (400 mg,
0.82 mmol) in Me0H (10 mL) at 0C was added N1C12 x 61120 (650 mg, 2.5 eq, 2.73 mmol) and
Na13114 (165 mg, 4 eq, 4.4 mmol). The reaction mixture was allowed to stir for 1 hr, concentrated to
dryness and the resultant solid was dissolved in 2 M HCl. This solution was then made basic with
concentrated aqueous ammonium hydroxide and extracted with DCM. The DCM extract was dried
over anhydrous sodium sulfate, filtered and evaporated to give
3-fluoro-4-(2-(1-(0-(trimethylsilypethoxy)methy1)-1H-Iraidazol-4-.
yl)thieno[3,2-b]pyridin-7-yloxy)benzenamine (104) (350 mg, 100% yield). [0270]To a solution of the
acid 27 (59 mg, 2 eq. 0.28 mmol) and HOBT (19 mg, 1 eq, 0.14 mmol) in DMF (3 ml) was added
amine 104 (64 mg, 0.14 mmol) and the reaction mixture was stirred for 10 mins, EDC (54 mg, 2 eq,
0.28 mmol) was added and the reaction mixture was stirred at RT overnight. The solvents were
removed and the residue was partitioned between Et0Ac and water. The organic phase was collected,
dried over anhydrous sodium sulfate,  filtered and concentrated. Purification by column
chromatography (20% acetone in hexane to 100% acetone) afforded title compound 105 (53 mg, 58%
yield). MS (m/z): 648.2 (M+H). Step 3:
NI-(4-(2-(1H-Imidazol-4-yl)thieno[3,24]pyridin-7-yloxy)-3-fluoropheny1)-1V3-(2-
methoxyphertyl)malonamide (102) [02711A solution of 105 (42 mg, 0.0648 mmol) in TFA (1 ml) was
stirred at RT for 30 mins. The TFA was removed by evaporation and then 4N HCI in dioxane (0.5 ml)
was added and the mixture was concentrated to dryness. The residual solid was triturated with diethyl
ether to afford title compound 102 (38 mg, 100% yield). MS (m/z): 518.1 (M+H). 



Scheme 32 NO2 CICINO 1) natl.', THF, -78CNIDF ---_,2) Mel, -78C N /\ 1 - NNK2CO3, Ph20, 190C
3)1-l20, -78C to rt. 108109  OMe 108: Example 40                        Example 40
-(4-(2-0-Ethy1-2-methyliH-imidazol-4-yOthieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)-
N3-(2-methoxyphenyl)malonamide (106) Step 1:
7-Chloro-2-(1-ethy1-2-methyl-IH-imidazol-4-yOthieno[3,2-b]pyridine (107) [0272]n-Butyllithium was
added to a solution at -78C of 7-chloro-2-(1-ethyl-1H- imidazol-4-yl)thieno[3,2-6]pyridine (13, scheme
4) in tetrahydrofuran and stirred for about 15 minutes. Methyl iodide was added slowly and the
reaction mixture was stirred at -78C until completion of the reaction. The mixture was quenched with
water then allowed to warm to room temperature. The aqueous solution was extracted three times
with ethyl acetate. The  combined organic extracts were washed with water and brine, then dried over
anhydrous MgSO4, filtered and evaporated. The crude product was purified by flash chromatography
(eluent: 100% DCM to 2% Me0H / 98% DCM) to afford the title compound 107 (as a mixture with
about 15% of the starting material 13) as a yellow solid (190 mg, 80% yield). MS (mix): 278.0 (M+H).
Step 2: 2-(1-Ethy1-2-methy1-1H-imidazol-4-y1)-7-(2-fluoro-4-nitrophenoxy)thieno[3,2- b]pyridine (108)
[0273]Starting from the chloride 107 and 2-fluoro-4-nitrophenol and following the same procedure as
described above for the synthesis of compound 14 (scheme 4) title compound 108 was obtained in
31% yield. MS (m/z): 399.0 (M+H). Step 3:
4-(2-(1-Ethy1-2-methyl-1H-imidazol-4-ypthieno[3,2-b]pyridin-7-yloxy)-3-fluoroaniline (109)
[0274]Starting from the nitro compound 108 and following the same procedure as described above for
the synthesis of compound 23 (scheme 6), title compound 109 was obtained in 16% yield MS (m/z):
369.0 (M+H). Step 4: NI-(4-(2-(1-Ethyl-2-methyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-
fluorophenyl)-N3-(2-methoxyphenyl)malonamide (106) [0275]Starting from the amine 109 and the acid
27 and following the same procedure as described for the synthesis of compound 5d (scheme 4) title
compound 106 was obtained in 9% yield. 'H NMR (DMSO-d6) .8 (ppm): 10.60 (s, 1H), 9.64 (s, 1H),
8.42 (d, J = 5.5 Hz, LH), 8.07 (dd, J = 1.2 and 8.0 Hz, 111), 7.87 (dd, J = 2.3 and 13.1 Hz, 111), 7.84
(s, 111), 7.62 (s, 111), 7.50-7.41 (m, 211), 7.09-7.05 (m, 211), 6.94-6.90 (m, 11T), 6.57 (d, J = 5.1 Hz,
1H), 3.96 (q,.1 = 7.2 Hz, 2H), 3.86 (s, 311), 3.64 (s, 2H), 2.35 (s, 311), 1.34 (t, J = 7.2 Hz, 311). MS
(mix): 560.0 (M+H).   



Scheme 33   CI pe.N8 \ 1 13 1) n-BuU, THr, -78C CI1) Me2NH, Me01, _,NSAWN, 24h at (.1, N\ I 2)
NaBH3CN, M. to 40C 111  2) DMF, -78C 3)1120. -78C to r.t.   Example 41
N'-(4-(2-(24(Dimethylamino)methyl)-1-ethyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-
yloxy)-3-fluoropheny1)-N3-(2-methoxyphenyl)malonamide (110) Step 1:
4-(7-Chlorothieno[3,2-b]pyridin-2-y1)-1-ethyl-1H-imidazole-2-carbaldehyde (111) [0276]To a solution
of 7-chloro-2-(1-ethyl-1H-imidazol-4-yfithieno[3,2-b]pyridine (13, scheme 4) (1.50g, 5.69 mmol) in
tetrahydrofuran at -78C (1.3 mL) was added n-Butyllithium (3.4 mL, 8.53 nunol) and the reaction
mixture was stirred for about 15 minutes. Dimethylformarnide (0.66 mL, 8.53 mmol) was added slowly
and the reaction mixture was stirred at -78C until completion of the reaction. The mixture was warmed
to room temperature and quenched with water. The precipitate was removed by filteration, washed
with water and dried well. The crude product was purified by trituration with dichloromethane, faltered,
washed with additional dichloromethane and dried to afford the title compound 111 as a yellow solid
(682 mg, 41% yield). MS (m/z): 291.9 (M+H). Step 2:
144-(7-Chlorothieno[3,2-b]pyridin-2-y1)-1-ethyl-IH4midazol-2-yl)-N,Ndimethylmethanamine (112)
[0277]A mixture of the aldehyde 111 (344 mg, 1.18 mtnol) and dimethylamine (0.7 mL,  1.41 mmol) in
methanol (24 mL) and acetic acid (few drops) were stirred at RI overnight. Sodium cyanoborohydride
(237 mg, 3.77 nurnol) was added and the reaction mixture was allowed to stir at room temperature
until completion of the reaction. The solvents were evaporated and water was added to the residue
and the mixture was extracted with ethyl  acetate. The combined organic layers were washed with
brine, dried over anhydrous MgSO4, filtered and evaporated. The crude product was purified by flash
chromatography (eluent: 2.5% Me0H 197.5% DCM to 10% Me0H /90% DCM) to afford title compound
112 as a yellow solid (129 mg, 34% yield). MS (n/z): 321.1 (M+H). Step 3:
1-(1-Ethy1-4-(7-(2-fluoro-4-nitrophenoxy)thieno[3,2-b3pyridin-2-yI)-1H-imidazol-2-
yl)-N,N-dimethytmethanamine (113) [0278]Starting from the chloride 112 and 2-fluoro-4-nitrophenol
and following the same procedure as described above for the synthesis of compound 14 (scheme 4),
title compound 113 was obtained as yellow solid in 48% yield. MS (n/z): 442,1 (M+H). 



Step 4: 4-(2-(24(Dimethylamino)methyl)-1-ethyl-1H-imidazol-4-yOthieno[3,2-b]pyridin-7-
yloxy)-3-fluoroaniline (114) [0279]Starting from the nitro compound 113 and following the same
procedure as described above for the synthesis of compound 23 (scheme 6) title compound 114 was
obtained as a dark-yellow solid in 78% yield. MS (adz): 412.2 (M+H). Step 5:
NI-(4-(2-(24(Dimethylamino)methyl)-1-ethyl-1H-imidazol-4-yOthieno[3,2-b]pyridin7-yloxy)-3-fluorophen
y1)-N3-(2-methoxyphenyOmalonamide (110) [0280]Starting from the amine 114 and the add 27 and
following the same procedure as described for the synthesis of compound 5d (scheme 4) title
compound 110 was obtained as a white solid in 22% yield. IHNMR (DMSO-d6). 8 (ppm): 10.59 (s,
111), 9.64 (s, 114), 8.43 (d, J = 5.5 Hz, 1H), 8.07 (dd, J = 1.4 and 7.4 Hz, IH), 7.95 (s, 111), 7.87 (dd,
J = 22 and 12.9 Hz, 1H), 7.65 (s, I H), 7.50-7.41 (in, 211), 7.11-7.05 (m, 211), 6.94-6.90 (m 110, 6.57
(d, J = 4.7 Hz, 1H), 4.08 (q, J = 7.2 Hz, 210, 3.86 (s, 311), 3.64 (s, 211), 3.50 (s, 211), 2.17 (s, 61),
138 (t, 31). MS (m/z): 603.2 (M+H).  Scheme 34    26c: Example 10115: Example4z    286: Example
9116: Exempla 43 Example 42
1V1-(3-Fluoro-4-(2-(1-methy1-11-Fimidazol-5-yl)thieno[3,2-b]pyridin-7-yloxy)pheny1)-g-(2-
hydroxyphenyl)malonamide (115) [0281]To a solution of compound 28e (example 10, scheme 8) (115
mg, 0.21 mmol) in DCM (10 mL) at -40C was added Bar, (1.0M, 0.86 mL, 0.86 mmol). The reaction
mixture was allowed to stir for 1 hr then diluted with Me0H (2mL) and water (1mL) and concentrated.
The residue was purified by preparative II:PLC (Thermo C-18 column, gradient Me0H/water from 95:5
to 60:40) to afford title compound 115 (30 mg, 27% yield) as a white solid. 111 NMR (DMSO-d6). 5
(ppm): 10.57(s, 114), 9.88(s, 11-1), 9,59(s, 1H), 8.49(d, J= 5.4 Hz,1H), 7.92(dd, J = 8.0 Hz, J = 1.5
Hz, 114), 7.86(dd, I = 12,7 Hz, ) = 2.1Hz, 114), 7.85(s, 1H), 7.76(s, 11-1), 7.48(t, J = 8.8 Hz, 11-1),
7A2(dd, I = 9.0 Hz, .1 --- 1.7 Hz, 1H), 7.40(s, 11-0, 6.93-6.84(m, 2H), 6.75(t, 1= 8.0 Hz, 11-1), 6.63(d,
J = 5.5 Hz, 1H), 3.88(s, 3H), 3.61(s, 2H). MS (m/z): 518.1 (M+H). Example 43 M-(4-(2-(1-Ethyl- 1 H-im
idazol-4-yOthieno [3,2-b]pyrid in-7-yloxy)-3 -fluoropheny1)-N3-(2- hydroxyphenyOmalonamide (116)
[0282]Starting from the compound 28c (example 10, scheme 8) and following the same procedure as
described above for the synthesis of compound 115, title compound 116 was obtained as light-beige
solid in 23% yield. 1H NMR (DMSO-d6). 5 (ppm): 10.59(s, 111), 9.90(s, 114), 9.62(s, 114), 8.43(d, 1=
5.6 Hz, 111), 7.96(d, J = 1.2 Hz, 111), 7.94(dd, 7 1.6 and 8.0 Hz,  1I-1), 7.87(dd, I = 2.0 and 12.8 Hz,
111), 7.79(d, J = 1.2 Hz, 11-1), 7.67(s, 111), 7.49(t, J = 8.8 Hz, 1H), 7.45-7.40(m, 111), 7.96-7.90(m,
1H), 6.87(dd, J= 1.2 and 8.0 Hz, 1H), 6.80-6.75(m, 111), 6.58(d, J = 5.6 Hz, 1H), 4.06(q, I = 7.2 Hz,
211), 3.63(s, 21-1), 1.40(t, J = 7.2 Hz, 311). MS (m/z): 532.1 (M+H). 



Example 44 -(4-(2-(1-Ethyl-1H-imidazol-5-yOthieno [3,2-6]pyridin-7-yloxy)-3-fluoropheny1)-N3-(2-
fluorophenyl)malonamide (117) Step 1: 7-Chloro-2-(1-ethy1-1H-imidazol-5-y1)thieno[3,2-b]pyridine
(118) 102831To a solution of chloride 2 (scheme 1) (4.77 g, 28.12 mmol) in THE (120 mL) at - 78C
was slowly added n-BuLi (2.5M in hexane, 14,06 ml" 35.15 nunol). The reaction mixture was stirred
for one hour at -78C followed by the slow addition of ZnCl2 (0.5M in THF, 70.3  mL, 35.15 mmol).
After a few minutes, the reaction mixture was allowed to warm to TOM temperature and stirred for one
hour. [0284]Ton solution of 1-ethyl-5-iodo-1H-imidazole (2.04 g, 8.65 mmol) (Tel. Lett. 2004, 45,
5529) in THE (5 mL) was added Pd(PP113)4 (0.81 g, 0.70 mmol) and the reaction mixture was
heated to reflux for 1.5 hours, cooled to room temperature then diluted with aqueous ammonium
hydroxide. The solution was extracted with Et0Ac and the extract was washed with water and brine
Then dried over anhydrous magnesium sulfate, filtered and evaporated under reduced pressure. The
residue was purified by flash chromatography (eluents DCM, then DCM-Me0H, 97:3, 95:5, 9:1) to
afford title compound 118 (4 g, 54% yield) as a yellow solid. MS (m/z): 264,1 (M+}). Step 2.
2-(1-Ethy1-1H-imidazol-5-y1)-7-(2-fluoro-4-nitrophenoxy)thieno[3,2-b]pyridine (119) [0285]To a
solution of 118 (4 g, 15.16 mmol) in Ph20 (60 ml) was added 2-fluoro-4- nitrophenol (4.76 g, 30.33
mmol) and potassium carbonate (8.38 g, 60.66 mmol). The reaction mixture was heated to 195C for
18 hrs the cooled to room temperature. The residue was purified by column chromatography (eluents
Et0Ac/Hex (9/1 to 5/5) then Me0H/C1-12C12 (9812)), to afford title compound 119 (3,05 g, 52% yield)
as a yellow solid. MS (ink): 385.0 (M+H). Step 3.
4-(2-(1-Ethyl-1H-imidazol-5-yOthieno[3,2-blpyridin-7-yloxy)-3-fluomaniline_(120) [0286]To a solution
of the nitro compound 119 (3.05 g, 7.93 mrnol) in Me0H/THF (50 m1/50 mL) was added N1C12 x
6H20 (3.77 g, 15.86 nunol) and NaBH4 (1.18 g, 31.73 mmol). The reaction mixture was allowed to stir
for 1 hr, concentrated to dryness and the resultant solid was dissolved in 2 M EIC1. The acidic
solution was then made basic with aqueous ammonium hydroxide solution and extracted with Et0Ac.
The organic extract was dried over anhydrous sodium sulfate, filtered and evaporated. The residue
was purified by flash chromatography (eluents DCM-Me0H, 98:2, 95:5, 9:1) to afford title compound
120 (2.00g, 71% yield) as a yellow solid. MS (m/z): 355.1 (M+H). Step 4.
/1/4-(4-(2-(1-Ethy1-1H-imidazol-5-y1)thieno[3,2-6]pyridin-7-yloxy)-3-fluorophenyl)-/V3-
(2-fluorophenyl)malonamide (117) 102871To a solution of the amino compound 120 (400 mg, 1.08
mmol) in DMF (10 rnL), 3-(2-fluorophenylamino)-3-oxopropanoic acid (444 mg, 2.25 mmol), EDC (519
mg, 2.70 mmol) was added HOBT (364 mg, 2.70 nunol). The reaction mixture was allowed to stir for 1
hr. The solution was extracted with Et0Ac and the extract was washed with water, aqueous
ammonium chloride and brine then dried over anhydrous magnesium sulfate, filtered and evaporated
under reduced pressure. The residue was purified by flash chromatography (eluents  DCM-Me0H,
98:2, 95:5) to afford title compound 117 (348 mg, 58% yield) as a white solid. 11-1 NMR (DMSO-d6).
8 ppm: 10,58(s, 10), 10.06(s,10), 8.52(d, J = 5.6 Hz, 111), 8.10-7.76(m, 111), 7.94(d, J = 1.2 Hz, 111),
7.88(dd, J = 2.4 and 13.2 Hz, 10), 7.74(s, 111)), 7.51(t, J = 8.8 Hz, 1H), 7.43(dd, J = 1.6 and 8.8 Hz,
111), 7.39(d, J = 1.2 Hz, li), 7.32-7.25(m, 111), 7.21- 7.14(m, 211), 6.66(d, J = 5.6 Hz, 1H), 4.29(q, J =
7.2 Hz, 2H), 3.62(s, 2H), 1.34(t, J = 7.2 Hz, 311). MS (nth): 534.1 (M+H), Example 45
Pfi-(4-(2-(1-Ethy1-1H-imidazol-5-Athieno[3,2-6]pyrid in-7-yloxy)-3 -tluorop heny1)-N3-(2-
methoxyphenyl)malonamide (121) 102881Title compound 121 (scheme 35) was obtained similarly to
the compoun d 117 (example 44, scheme 35) starting from the amine 120 and replacing the acid 29
with the acid 27. 1H NMR (DMSO-d6). (ppm): 10.59 (s, 1H), 9.63 (s, 10), 8.52 (d, J = 5.6 Hz, 1H),
8.07 (d, .1= 7.6 Hz, 1H), 7.94 (d, J = 1.2 Hz, 10), 7.88 (dd, = 2.4 and 132 Hz, 111), 7.74(s, 111), 7.51
(t, J s 8.8 Hz, 10), 7.43 (dd, I = 1.6 and 8.8 Hz, 1H), 7.40 (d, J 1.2 Hz, 111), 7,12-7.4 (m, 21-1),
6.96-6.88 (m, 111), 6,66 (d, J = 5.6 Hz, 10), 4.29 (q, J s 7.2 Hz, 20), 3.86 (s, 31-1), 3.64 (s, 211), 134
(t, J = 7.2 Hz, 3H).  Scheme 36 NO2  HO K2CO3, Ph20, 190C 



Example 46 N'-(3-Fluoro-4-(2-0-isopropyl-1H-imidazo1-4-yl)thieno[3,2-b]pyridin-7-yloxy)pheny1)-M-2-
fluorophenyl)malonamide (122) Step 1: 7-Chloro-2-(1-isopropyl-1H-imidazol-4-yl)thieno[3,2-blpyridine
(123) [0289]To a solution of chloride 2 (scheme 1) (2.93 g, 17.31 mmol) in TIE (120 mL) at - 78C was
slowly added n-BuLi (2.5M in hexane, 8.66 mL, 21.64 mmol). The reaction mixture was stirred for one
hour at -78C followed by the slow addition of Zna2 OM in THF, 21.6 mL, 21.64 nunol). After a few
minutes the reaction mixture was allowed to warm to mom temperature and stirred for one hour.
[0290]To a solution of 4-iodo-1-isopropy1-1H-imidazole (2.04 g, 8.65 nunol)JTet. Lett.  2004, 45, 5529]
in Tiff (5 mL) was added Pd(PP3)4 (0.500 g, 0.43 mmol) and the reaction mixture which was heated to
reflux for 5 hour then cooled to room temperature, diluted with aqueous ammonium hydroxide. The
solution was extracted with Et0Ac and the extract was  washed with water and brine, dried over
anhydrous magnesium sulfate, filtered and evaporated under reduced pressure. The residue was
purified by flash chromatography (eluents DCM, then DCM-Me0H, 97:3,95:5, 9:1) to afford title
compound 123 (1.16 g, 24% yield) as a yellow solid. MS (m/z): 278.0 (M+H). Step 2:
7-(2-Fluoro-4-nitrophenoxy)-2-(1-isopropyl4H-imidazol-4-yflthieno[3,2-b]pyridine (124)  [0291]To a
solution of 123 (1.16 g, 4.18 mmol) in Ph20 (20 ml) was added 2-fluoro-4- nitrophenol (1.31 g, 8.37
mmol) and potassium carbonate (2.31 g, 16.72 mmol). The reaction mixture was heated to 195C for
18 firs then cooled to room temperature. The residue was purified by column chromatography, eluents
Et0Ac/Hex (9/1 to 5/5), then Me011/CH2C12 (98/2), to afford title compound 124 (1.47 g, 88% yield)
as a yellow solid. MS (m/z): 399.0 (MIH). Step 3:
3-Fluoro-4-(2-(1-isopropy1-1H-imidazol-4-ypthieno[3,24]pyridin-7-yloxy)aniline (125)  [0292]To a
solution of the nitro compound 124 (1.47 g, 3.68 mmol) in Me0H/THF (50 m1/50 mL) was added
NiC12 x 6H20 (1.75 g, 7.37 nunol) and Na8114 (550 mg, 14.75 nunol). The reaction mixture was
allowed to stir for 1 hr then concentrated to dryness and the resultant solid was dissolved in 2 M Ha
The acidic solution was then made basic with aqueous ammonium hydroxide solution and extracted
with Et0Ac. The organic extract was dried over anhydrous sodium sulfate, filtered and evaporated The
residue was purified by flash chromatography (eluents DCM-Me0H, 98:2, 95:5, 9:1) to afford title
compound 125 (3.31 g, 88% yield) as a pink solid. MS (m/z): 368.1 (M+H). Step 4:
M-(3-Fluoro-4-(2-(1-isopropy1-1H-imidazol-4-yOthieno[3,2-blpyridin-7-
yloxy)phenyl)-N3-2-fluorophenyl)malonamide (122) [0293]To a solution of the amino compound 125
(400 mg, 1.08 mmol) in DMF (20 mL), 3-(2-fluorophenylamino)-3-oxopropanoic acid (427 mg, 2.17
mmol), EDC (352 mg, 2.60 mmol) was added HOBT (499 mg, 2.60 mmol). The reaction mixture was
allowed to stir for 1 hr. The solution was extracted with Et0Ac and the extract was washed with water,
aqueous ammonium chloride and brine then dried over anhydrous magnesium sulfate, filtered and
evaporated under reduced pressure. The residue was purified by flash chromatography (eluents
DCM-Me0H, 98:2, 95:5) to afford title compound 122 (384 mg, 65% yield) as a yellow solid. 1H NlViR
(DM50-d6). 5 ppm: 10.57(s, 111), 10.06(s, 1H), 8.43(d, J 5.6 Hz, 1H), 8.04(dd, J 1.6 and 7.2 Hz, 1H),
8.04-7.96(m, 1H), 7.87(dd, J = 2.4 and 12.8 Hz, 1H), 7.84(d, J = 1.2 Hz, 1H), 7.67(s, 1H), 7.49(t, J =
8.8 Hz, 111), 7.42(dd, J = 1.6 and 8.8 Hz, la), 7.32-725(m, 1H),  7.22-7.13(m, 211), 6.58(d, .1= 5.6 Hz,
111), 4A8(quin, J = 6.4 Hz, 111), 3.63(s, 2H),1 .46(d, J = 6.8 Hz, 611). 3.62(s, 211), 1.34(t, J = 7.2 Hz,
311). MS (m/z): 548.1 (M+1). Example 47 -(3-Fluoro-4-(2-(1 -isopropyl- 1
H-imidazol-4-yOthieno[3,2-13]pyridin-7-yloxy)pheny1)-N3-(2- methoxyphenyl)malonamide (126)
[0294]Title compound 126 (scheme 36) was obtained similarly to the compound 122 (example 45,
scheme 36) starting from the amine 125 and replacing the acid 29 with the acid 27. 1H NMR
(DMSO-d6). 8 (ppm): 1038(s, 11-1), 9.64(s, 1H), 8.43(d, J = 5.6 Hz, 1H), 8.07(dd, J = 1.6 and 7.2 Hz,
1H), 8.05(d, J = 1.2 Hz, 1H), 7.87(dd, J = 2.4 and 12.8 Hz, 1H), 7.84(d, J = 1.2 Hz, 111), 7.67(s, 111),
7.49(t, .1 = 8.8 Hz, 1I1), 7.43(dd, J = 1.6 and 8.8 Hz, 111), 7.12- 7.04(m, 211), 6.92(ddd, .1= 2.4, 7.2
and 8.8 Hz, 1H), 6.58(d, J = 5.6 Hz, 1H), 4.48(quin, J = 6.4 Hz, 1H), 3.86(s, 3H), 3.64(s, 2H),1.46(d, J
= 6.8 Hz, 61-1). MS (m/z): 559.2 (M+Ii).  HUOH, TI-IF, H20,H 



rt..,..N.11.---..roH Cli   <ts_il ' N 0 0' N 0 0 129   125127: Example 48 Example 48 /1/1-(3 -F
luoro-4-(2-(1 -isopropyl-1H-imidazol-4-yOthieno[3,245]pyridin-7-yloxy)pheny1)-N3-
(thiazol-2-yOmalonamide (127) Step 1: 3-0xo-34thiazol-2-ylamino)propanoic acid (129) [0295]To a
solution of 2-aminothiazole (2.0 g, 19,97 mmol) in dry DCM (30 ml) at 0C was added TEA (4.03 g, 2
eq, 39,94 mmol) and methyl 3-chloro-3-oxopropanoate (3.0 g, 1.1 eq, 21.97 mmol). The reaction
mixture was stirred for 1 hr at room temperature. The reaction mixture was concentrated to dryness,
dissolved in Et0Ac and washed well with water. The organic phase was collected, dried over
anhydrous sodium sulfate then filtered and  concentrated. The resultant solid was triturated with Et20
and used directly in the next step with no additional purification (1.1 g, 30% yield). To a solution of the
ester 128 (500 mg, 2.49 mmol) in THF/water (1:1,20 ml) was added LiOH x H20 (209 mg, 2 eq, 4.98
mmol) and the mixture stirred for 2 hrs at room temperature. The mixture was neutralized with 1 M
HC1 solution and adsorbed onto silica gel. Purification by column chromatography (60% Et0Ac in
hexanes) afforded the acid 129 as a white solid (320 mg, 69% yield). MS (m/z): 187.2 (M+H). Step 2:
NI--(3-Fluoro-4-(2-(1-isopropyl-1H-imidazol-4-yOthieno[3,2-b]pyridin-7-
yloxy)pheny1)-N3-(thiazol-2-yOmalonamide (127) [0296]The title compound was obtained starting
from the amine 125 (100 mg, 0.27 mmol) (scheme 36) according to the procedure described for 55
(example 23, scheme 19) but substituting acid 1 for the acid 129 (101 mg, 2 eq, .53 mmol). After
purification by column chromatography (10% Me0H/Et0Ac) the title compound 127 was obtained as a
white solid (7 mg, 5% yield). IH NMR (DMS0-4)15 (ppm): 12.32 (s, 1H), 10.60 (s, 1H), 8.41 (d, J= 5.48
Hz, 1H), 8.03 (s, 1H), 7.82 (m, 2H), 7.65 (s, 1H), 7.44 (m, 3H), 7.22 (d, J= 3.52 Hz, 1H), 6.55 (d, J=
5.48 Hz, 1H), 4.46 (m, 1H), 3.63 (s, 2H), 1.45 (d, J= 6.65 Hz, 6H). MS (m/z): 536.9 (M+H).  Scheme
38 Example 49 NI -(3-F luoro-4-(2-(1 -propy1-1.11-im
idaz61-4-yftthieno[3,2-6]pyridin-7-yloxy)phenyft-N3-(2- fluorophenyftmalonamide (130) Step 1.
7-Chloro-2-(1-propy1-1H-imidazol-4-yl)hieno[3,2-b]pyridine (131) [0297]To a solution of chloride 2
(scheme 1) (4.38 g, 25.84 mmoft in THY (120 mL) at - 78C was slowly added n-BuLi (2.5M in hexane,
12.9 mL, 32.31 mmol). The reaction mixture was stirred for one hour at -78C followed by the slow
addition of ZnCl2 (0.5M in THE, 64.6 Int,' 32.31 mmol). After a few minutes the reaction mixture was
allowed to warm to room temperature and stirred for one hour. [02981To a solution of
4-iodo-1-propy1-1H-imidazole (3.05 g, 12.92 nunoft fTet. Lea.  2004, 45, 5529] in l'IRF (5 nth) was
added Pd(PPh3)4 (0.74 g, 0.64 mmol) and the reaction mixture which was heated to reflux for 2.5
hours, cooled to room temperature then diluted with aqueous ammonium hydroxide. The solution was
extracted with Et0Ac, the extract was washed with water and brine then dried over anhydrous
magnesium sulfate, filtered and  evaporated under reduced pressure. The residue was purified by
flash chromatography (eluents DCM, then DCM-Me0H, 97:3, 95:5) to afford title compound 131 (3.37
g, 47% yield) as a yellow solid. MS (m/z): 278.0 (M+H). Step 2.
7-(2-Fluoro-4-nitrophenoxy)-2-(1-propy1-1H-imidazol-4-yOthieno[3,2-blpyridineJ132) [0299]To a
solution of 131 (3.37 g, 12.13 mmol) in Ph20 (40 ml) was added 2-fluoro-4- 



nitrophenol (3.81 g, 24,26 mmol) and potassium carbonate (6.70 g, 48.52 nunol). The reaction mixture
was heated to 195C for 20 hrs then cooled to room temperature. The residue was purified by column
chromatography, eluents Et0Ac/Hex (9/1 to 5/5), then Me0H/DCM (98/2), to afford title compound 132
(4.13 g, 85% yield) as a yellow solid. MS (m/z): 399.0 (M+H). Step 3.
3-Fluoro-4-(2-(1-propyl-1H-imidaw1-4-y1)thieno[3,2-b]pyridin-7-yloxy)aniline_(133) [0300]To a solution
of the nitro compound 132 (4.13 g, 10.36 mmol) in Me0H/THIF (100 m1/100 mL) was added NiCl2 x
61120 (4.92 g, 20.73 minol) and NaBat (1.54 mg, 41.44 mmol). The reaction mixture was allowed to
stir for 1 hr, concentrated to dryness and the resultant solid was dissolved in 2 M HCl. The acidic
solution was Then made basic with aqueous ammonium hydroxide solution and extracted with Et0Ac.
The organic extract was dried over anhydrous sodium sulfate, filtered and evaporated The residue
was purified by flash chromatography (eluents DCM-Me0H, 98:2, 95:5) to afford title compound 133
(3.31 g, 86% yield) as a pink solid. MS (m/z): 368.1 (M+11). Step 4.
/0-(3-Fluoro-4-(2-(1-propy1-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy) pheny1)-
M-(2-fluorophenyl)malonamide (130) [0301]To a solution of the amino compound 133 (400 mg, 1.08
mmol) in DMF (20 mL), 3-(2-fluorophenylamino)-3-oxopropanoic acid (29) (427 mg, 2.17 mmol), EDC
(352 mg, 2.60 mmol) was added HOBT (499 mg, 2.60 mmol). The reaction mixture was allowed to stir
for 1 hr. The solution was extracted with Et0Ac and the extract was washed with water, aqueous
ammonium chloride and brine then dried over anhydrous magnesium sulfate, filtered and evaporated
under reduced pressure. The residue was purified by flash chromatography (eluents DCM-Me0H,
98:2, 95:5) to afford title compound 130 (215 mg, 36% yield) as a yellow solid. N/vIR (DMSO-do). 5
(ppm): 10.56(s, 1H), 10.06(s, 111), 8.43(d, J = 5.6 Hz, 1H), 8.10- 7.96(m, 111), 7.94(d, J = 1.2 Hz,
1H), 7.87(dd, J = 1.6 and 12.8 Hz, 111), 7.77(d, J = 1.2 Hz, 1H), 7.68(s, 1H), 7.49(t, J = 8.8 Hz, 111),
7.42(dd, I = 2.0 and 8.8 Hz, 1H), 7.32-7.25(m, 111), 7.22-7,14(m, 211), 6.58(d, 1= 5.6 Hz, 1H), 3.98(t,
1= 7.2 Hz, 211), 3.62(s, 211), 1.78(sex, J 7.2 Hz, 2H), 0.87(t, J -= 7.2 Hz, 31-1). MS (m/z): 548.1 (M +
H).  Example bt/
M-(3-fluoro-4-(2-(1-propy1-1H-imidazo1-4-yl)thieno[3,24Apyridin-7-yloxy)phenyl)-R3-(2-
mettioxyphenyl)malonamide (134) [0302]Title compound 134 (scheme 38) was obtained similarly to
the compoun d 130 (example 49, scheme 38) starting from the amine 133 and replacing the acid 29
with the acid 27. 1H NMR (DMSO-c14). 8 (ppm): 10.58(s, 111), 9.64(s, 111), 8.43(d, J = 5.6 Hz, 114),
8.07(dd, J 1.2 and 8.8 Hz, 111), 7.94(d, 3 --- 1.2 Hz, 114), 7.87(dd, J = 1.6 and 12.8 Hz, 111), 7.77(d,
J= 1.2 Hz, 1H), 7.68(s, 111), 7.49(1, J = 8.8 Hz, 111), 7.43(dd, J = 2.0 and 8.8 Hz, 1H), 7.11- 7.04(m,
211), 6.92(ddd,J = 2.4, 6.4 and 8.0 Hz, 111), 6.58(d, J = 5.6 Hz, 1H), 3.98(t, 3 = 7.2 Hz, 214), 3.86(s,
311), 3.64(s, 210, 1.78(sex, J = 7.2 Hz, 2H), 0.87(t, J = 7.2 Hz, 3H). MS (m/z): 559.2 (M+H). Scheme
39    Example 51 NI-(3-Fluoro-4-(2-(pyrrolidine-1-carbonypthieno[3,2-b]pyridin-7-yloxy)pheny1)-/V3-(2-
methoxyphenyl)malonamide (135) [03031Starting from
(7-(4-amino-2-fluorophenoxy)thieno[3,2-b]pyridin-2-y1)(pyrrolidin-l- yOmethanone (23, scheme 6) and
the acid 27, and following the same procedure as described above for the synthesis of compound 130
(scheme 38, example 49) title compound 135 was obtained as white solid in 51% yield.NMR
(DMSO-c16). 8 (ppm): 10.65(s, 11-1), 1025(s, 1H), 8.61(d, J = 5.6 Hz, 1H), 8.03(s, 1H), 7.92-7.86(m,
3 = 13.2 Hz, 1H), 7.60(d, I = 8.4 Hz, 211), 7.50(t, J = 8.4 Hz, 111), 7.47-7.20(m, 111), 7.30(t, J = 8.0
Hz, 211), 7.04(t, J = 7.2 Hz, 111), 6.83(d, J = 5.6 Hz, III),J = 6.4 Hz, 211), 3.53(s, 211), 1.97(quin, J =
6.4 Hz, 2H), 1.89(quin, J = 6.4 Hz, 210. MS (rn/z): 549.2 (M+H).  



Scheme 40 Example 52
Ae-(3-Fluoro-4-(2-(3-methoxy-4-(2-morpholinoethoxy)phenyl)thieno[3,2-b]pyridin-7-
yloxy)pheny1)-N2-(2-methoxyphenethyDoxalamide (136) Step I:
4-(7-(2-Fluoro-4-nitrophenoxy)thieno[3,2-b]pyridin-2-yI)-2-methoxyphenol (137) [0304]Starting from
the nitro compound 50 and 2-methoxy-4-(4,4,5,5-tetramethy1-1,3,2- dioxaborolan-211)phenol, and
following the same procedure as described for the synthesis of compound 63 (scheme 22) title
compound 137 was obtained as light-brown solid in 72% yield. MS (m/z): 413.1 (M+11). Step 2;
4-(2-(4-(7-(2-Fluoro-4-nitrophenoxy)thieno[3,2-b]pyridin-2-yI)-2- methoxyphenoxy)ethyl) morpholine
(138) [0305]DEAD (0.96 mL, 6.07 mmol) was added to a solution of the compound 137 (L78 g, 4.33
mmol), 2-morpholinoethanol (0.74 mL, 6.07 mmol) and triphenylphosphine (1.59 g, 6.07 mmo I) in
THY (43 mL). The reaction mixture was stirred at room temperature until completion of the reaction.
The mixture was quenched with a saturated aqueous solution of  ammonium chloride then extracted
three times with ethyl acetate and 3 times with dichloromethane (with a bit of methanol inside). The
combined organic layers were washed with water and brine, dried over anhydrous Mg504, filtered and
evaporated. The residue was triturated with diethyl ether, filtered and dried on a vacuum pump to
afford title compound 138 as a yellow-brown solid (1.80g, 79% yield). MS (m/z): 526.2 (M+H). Step 3:
3-Fluoro-4-(2-(3-methoxy-4-(2-morpholinoethoxy)phenyl)thieno[3,2-b]pyridin-7- yloxy)aniline (139)
[0306]Starting from the nitro compound 138 and following the same procedure as described for the
synthesis of the amine 23 (scheme 6) title compound 139 was obtained as yellow solid, in 99% yield
(crude product). MS (m/z): 496.3 (M+H). Step 4: Ethyl
2-(3-Fluoro-4-(2-(3-methoxy-4-(2-morpholinoethoxy)phenyl)thieno[3,2-
b]pyridin-7-yloxy)phenylamino)-2-oxoacetate (140) [0307]Ethyl chlorooxoacetate (0.11 mL, 0.95
mmol) was added to a solution of the amine 139 (313 mg, 0.63 mmol) and triethylamine (0.18 mL,
1.26 mmol) in dichloromethane (16 mL). The reaction mixture was stirred at room temperature until
completion of the reaction. The mixture was quenched with a saturated aqueous solution of
ammonium chloride and extracted three times with ethyl acetate. The combined organic layers were
washed with brine, dried over anhydrous MgSO4, filtered and evaporated. The crude product was
purified by flash chromatography (eluent: 5% Me0H/95% DCM to 7% Me0H / 93% DCM) to afford title
compound 140 as a yellow solid (178 mg, 47% yield). MS (m/z): 596.1 (M+H). 103081Step 5:
/1/4/1-(3-Fluoro-4-(2-(3-methoxy-4-(2-morpholinoethoxy)phenyl)thieno[3,2-
h]pyridin-7-yloxy)pheny1)-N242-methoxyphenethyDoxalamide (136) [0309]Amino ester 140 (80 mg,
0.13 mmol) and 2-(2-methoxyphenypethanamine (0.2 mL, 1.34 mmol) were mixed together and
stirred at room temperature until completion of the reaction. The mixture was quenched with a
saturated aqueous solution of ammonium chloride and extracted three times with dichloromethane.
The combined organic layers were washed with brine, dried over anhydrous Mg504, filtered and
evaporated. The crude product was purified by flash chromatography (eluent: 3% Me0H / 97% DCM
to 5% Me0H / 95% DCM). This solid product was then triturated with ethyl acetate to afford pure title
compound 136 as a white solid (52 mg, 57% yield). 1H NMR (DMSO-de) 8 (ppm): 11.03 (s, Ill), 9.04
(1 3r- 5.9 Hz, 111), 8.48 (d, J = 5.5 Hz, 114), 8.05-8.01 (m, 2H), 7.82 (d, J = 9.0 Hz, 11-1), 7.53 (t, 3 =
9.1 Hz, 1H), 7.47 (d, J = 2.2 Hz, 1H), 7.38 (dd, 3 = 2.2 and 8.2 Hz, 1H), 7.21 (td, J= 1.8 and 7.8 Hz,
111), 7.14 (dd, 3 = 1.8 and 7.4 Hz, 113), 7.11 (d, J 8.6 Hz, 1H), 6.97 (d, J = 7.4 Hz, 113), 6.88 (td, J =
1,0 and 7.3 Hz, 111), 6.60 (d, J = 5.5 Hz, 113), 4.14 (t, .1= 6.0 Hz, 2H), 3.89 (s,  31-1), 3.80 (s, 311),
3.59-3.57 (m, 411), 3.46-34I (in, 211), 2.83 (t, J = 7.0 Hz, 2H), 2.73-2.70 (in, 21I), one peak (411) did
not show, it was probably under 1120 or DMSO. MS (nth): 701.1 (M+H). Scheme 41  15142 



143: Examplo 54141: Example 53 Example 53
M-(4-(2-(1-Ethyl-IH-imidazol-4-yi)thieno13,2-b]pyridin-7-y1oxy)-3-fluorophenyl)-N2-(2-
methoxyphenethypoxalamide (141) Step 1. Ethyl
2-(3-fluoro-4-(2-(1-ethy1-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7- yloxy)phenylamino)-2-oxoacetate
(142) [0310]Starting from the amine 15 (scheme 4) and following the same procedure as described for
the synthesis of compound 140 (scheme 40), title compound 142 was obtained as white solid in 14%
yield. MS (rn/z): 455.1 (M+H). Step 2:
NI-(4-(2-(1-Ethyl-IH-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-N2-
(2-methoxyphenethyl)oxalamide (141) 103111Starting from the amino ester 142 and following the
same procedure as described for the synthesis of compound 136 (example 52, scheme 40), title
compound 141 was obtained as white solid in 90% yield. III NMR (DMSO-d6) 8 (ppm): 11.04(s, 111),=
6.4 Hz, Ill), 8.43(d, J = 5.6 Hz, 111), 8.02(dd, J = 2.4 and 12.8 Hz, 111), 7.97(d, J = 1.2 Hz, 111), 7.84-
7.78(m, 1H), 7.79(d, J = 1.2 Hz, 111), 7.67(s, 11-1), 7.52(t, J = 5.2 Hz, 1H), 7.20(14 J = 1.6 and 8.0
Hz, 111), 7.14(dd, J = 1.6 and 7.2 Hz, 1H), 6.96(d, J -8.0 Hz, 1H), 6.87(t, J -7.2 Hz, 1H),6.58(d, J -5.6
Hz, 110, 4.06(g, J -7.2 Hz, 211), 3.79(s, 311), 3.42(g, J -7.2 Hz, 211), 2.82(t, J = 7.2 Hz, 2H), 1.40(7.2
Hz, 311). MS (m/z): 560.2 (M+11), Example 54
Y-(4-(2-(1-Ethy1-1H-imidazol-4-y1)thieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-N3-(2-
fluorophenethypoxalamide (143) [0312]Title compound 143 was obtained similarly to the compound
141 (example 53) according to the scheme 41. ill NMR (DM50-d6) 8 (ppm): 11.04(s, 111), 9.16(t, J =
6.0 Hz, 1H), 8.43(d, J = 5.6 Hz, 111), 8.02(dd, J = 2.4 and 12.8 Hz, 11-0, 7.96(d, J = 1.2 Hz, 111),
7.84- 7.79(m, 1H), 7.79(d, J = 1.2 Hz, 1H), 7.68(s, 1H), 7.52(t, J = 8.8 Hz, 1H), 7.34-7.24(m, 211),
7.19-7.11(m, 211), 6.58(d, I = 5.6 Hz, 111), 4.06(g, J = 7.2 Hz, 2H), 3.46(g, J = 7.2 Hz, 2H), 2.88(t, J =
7.2 Hz, 21-1),J = 7.2 Hz, 311). Scheme 42  NH2 aOEt       N E1/4, CH2C12   



12145   CH2C12  144: Example 55  Example 55
NI-(3-Fluoro-4-(2-(1-methyl-1H-imidazol-4-yl)thieno[3,2-blpyridin-7-yloxy)pheny1)-N2-(2-
methoxyphenethypoxalamide (144) Step 1. Ethyl
2-(3-fluoro-4-(2-(1-methyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7- y1oxy)pheny1amino)-2-oxoacetate
(145) [0313]Starting from the amine 12 (scheme 3) and following the same procedure as described for
the synthesis of compound 140 (scheme 40), title compound 145 was obtained as a white solid in
14% yield. MS (m/z): 441.1 (M+H). Step 2.
N'-(3-Fluoro-4-(2-(3-methoxy-4-(2-morpholinoethoxy)phenypthieno[3,2-b]pyridin-7-
yloxy)pheny1)-N2-(2-methoxyphenethypoxalamide (144) [0314]Starting from the amino ester 145 and
following the same procedure as described for the synthesis of compound 136 (example 52, scheme
40), title compound 144 was obtained as white solid in 33% yield. 11-1 NMR (DMSO-d6) 8 (ppm):
11.03(s, 111), 9.04(t, J 5.6 Hz, 1H), 8.43(d, J = 5.6 Hz, 1H), 8.02(dd, J = 2.4 and 12.8 Hz, 111),
7.86(s, Hi), 7.84-7.78(m, 1H), 7.72(s, 114), 7.68(s, 111), 7.51(t, J = 8.8 Hz, 111), 7.20(td, J = 1.6 and
7.6 Hz, 1H), 7.14(dd, J = 1.6 and 7,6 Hz, 111), 6.96(d, J = 7.6 Hz, 1H), 6.87(t, J .-- 7.6 Hz, 1H),
6.58(d, J = 5.6 Hz, 1H), 3.799s, 311), 3.72(s, 3H), 3.43(q, J = 6.8 Hz, 211), 2.82(t, J = 6.8 Hz, 211).
MS (m/z): 546.2 (M-1I1).  Scheme 43 Example 56
N1-(4-(2-(34(Dimethylamino)methyl)phenyl)thieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-
N3-(2-methoxyphenyl)malonamide (146) Step 1:
(3-(7-(2-Fluoro-4-nitrophenoxy)thieno[3,2-blpyridin-2-yOphenyllmethanol (147) [03151Starting from
the nitro compound 50 and 3-(hydroxymethyl)phenylboronic acid, and following the same procedure
as described for the synthesis of compound 63 (scheme 22) title compound 147 was obtained as
beige-brown solid in 71% yield. MS (m/z): 397.0 (M+H). [03161Step 2:
2-(3-(Chloromethyl)pheny0-7-(2-fluoro-4-nitzophenoxy)thieno[3,2- b]pyridine (148) [0317]The
hydroxy-compound 147 (685 mg, 1.73 nunol) was suspended in thionyl chloride (8.6 ml.,) and the
reaction mixture was relaxed for about one hour. The mixture was cooled to RX then poured into an
ice/water mixture. The resultant solid was collected by filtration, washed with water and well dried to
afford title compound 148 as a yellow solid (730 mg, 93% yield). MS (m/z): 415.0 (M+H). Step 3:
1-(3-(7-(2-Fluoro4-nitrophenoxy)thieno[3,2-bilpyridin-2-Apheny1)-N,Ndirnethylmethanamine (149)
[0318]To a suspension of the chloride 148 (3.8 g, 8.42 mmol) in dimethylformamide (42 mL) was
added dimethylamine (8.4 mL, 16.84 mmol) and the reaction mixture was heated to  



60C. After few hours the reaction was complete and the dimethylformamide was evaporated. The
residue was triturated with ethyl acetate, collected by filtration, washed with ethyl acetate and dried to
afford title compound 149 as a yellow solid (1.71g, 48% yield). MS (m/z): 424.0 (M+11). Step 4:
4-(2-(34(Dimethylamino)methyl)phenyl)thieno[3,2-blpyridin-7-yloxy)-3-fluoroaniline (150)
[0319]Starting from the compound 149 and following the same procedure as described above for the
synthesis of compound 23 (scheme 6), title compound 150 was obtained in 44% yield MS (m/z): 394.0
(M-4H). Step 5: NI-(4-(2-(34(Dimethylamino)methyl)phenypthieno[3,2-b]pyridin-7-yloxy)-3-
fluoropheny1)-N3-(2-methoxyphenyl)malonamide (146) [0320]To a solution of the amine 150 (334 mg,
0.85 nunol), 3-(2-methoxyphenylamino)-3- oxopropanoic acid (27) (355 mg, 1.70 mmol),
1-hydroxybenzotriazole (275 mg, 2.04 mmol) in dimethylformamide (8.5 mL) was added
N-(3-dimethylaminopropy1)-N-ethylcarbodiimide hydrochloride (391 mg, 2.04 mmol) and the reaction
mixture was stirred at room temperature until completion of the reaction. The dimethylformamide was
evaporated and the residue was quenched with a saturated solution of sodium bicarbonate. The
aqueous layer was extracted three times with ethyl acetate. The combined organic layers were
washed with water and brine, dried over anhydrous MgSO4, filtered and evaporated to afford title
compound 146 as a white solid (180 mg, 36% yield). IHNMR (DMSO416) 8 (ppm): 10.59 (s, 114),
9.64 (s, 111), 8.52-8.50 (m, 111), 8.08-8.06 (m, 2H), 7.88 (d, J = 12.9 Hz, 11-1), 7.78 (m, 211),
7.51-738 (m, 4H), 7.07 (s, 2H), 6.92 (m, 1H), 6.65 (n1,11-1), 3.86 (s, 3H), 3.65 (s, 211), 3.48 (s, 211),
2.18 (s, 6H). MS (m/z): 5852 (M+H). [0321]Compounds 151 (example 57), 152 (example 58), 153
(example 59), 154 (example 60) and 155 (example 61), prepared according to the scheme 43. Table 4
Compd Example Structure  Characterization 151 57 H 401 .oo O_p H'MR * IH NMR (DMSO.d6) 5
(pprn): 10.61 (s, 1H), 9.64 (s, Ili), 8.51 (d, )--5.1 Hz, 11-1), 8,084.06 (in, 2H), 7.89 (d,1=13.1 Hz, 111),
7.81 (s, 211), 7.54-7.40 (m, 411), 7.07 (s, 211), 6.92 (m, I H), 6.66 (rn, III), 3.86 (s, 311), 3.65-3.56 (m
811), 2.40 (s, 41).   a N 151: Example 57 All-(3-fluoro-4-(2-(3- (morpholinomethyl)phenyHthienop,2-
blpyridin-7-yloxy)pheny1)-N342- methoxyphenylimalonamicle    



152 58 -In- io aF N 152: Example 50 le-(3-fluoro-4-(2-(3- (morpholinomethyl)phenyl)thieno[3,2-
b]pyridin-7-yloxy)pheny1)-M-(2- fluorophenyl)malonamide 111NMR (DMSO-d6) Er (ppm): 10.58(s,
11), 10,06 (s, 111), 8.51 (d, 1=5.5 Hz, 111), 8.06 (s, 1H), 8.01-7.90 (n, 1H), 7.87 (d, 1=2.2 Hz, 111),
7.81-7.79 (n, 211), 7.53-7.40 (m, 4H), 7,31-7.26 On, 110, 7.02-7.15 (m, 210, 6,65 (d, 1=5.3 Hz, 1H),
3.63-3.56 On, 811), 2.40 (s, 411). 153 59 H de "in- mean. F 1H NMR (DMSO-d6) 6 (ppm): 10.59(s,
110, 10.07 (s, 1H), 8.51 (d, 1=5.5 Hz, 111), 8.06 (s, 111), 8.01-7.97 (m, 111), 7.89 (dd, 1=12.9 /2.3
Hz, 111), 7.81-7.79 (n, 2E1), 7.53-7.38 On, 410, 7.31-7.20 (n, 111), 7.19-7,15 (m, 2H), 6.65 (d, 1=5.5
Hz, 1H), 3.63 (s, 211), 3.49 (s, 211), 2.19(s, 610.   a \ N 163: Example 69 M44-(2-(3-
((dimethylamino)methyl)phenyOthieno[3,2- b]pyridin-7-y1oxy)-3-fluorophe-nyl)-N3-(2-
fluorophenyl)malonamide  154 60 \44 Llni" 410  (1)00 N  H 



164: Example 60 N'-(3-fluoro-4-(2-(44(4-merhylpiperazin-1- yOmethyl)pheny0thiene(3,2-61pyridin-7-
yloxy)pheny1)-AP-phenylmalonamide Eli NMR (DMS0-4) 6 (ppm): 10.63 (s, 11), 10.26 (s, 1H), 8.50
(d, 1=5,5 Hz, 11), 8.04 (s, 111), 7.90 (dd,1=13.0/2.3 Hz, 111), 7.85 (d, 1=9.1 Hz, 211), 7.62 (d, 1=7.4
Hz, 2H), 7.53- 7.42 (m, 310, 7.33 (I, 3=8.0 Hz, 211), 7.097.05 (n, 20), 6.64 (d, 1=4.9Hz, 110, 3.53 (s,
211), 3.51 (s, 21), 2.38-2.17 (n, 8H), 2.15 (s, 310. 155 61 tfs sh 0 inr" al,  Mil0 0ei NF HNMR
(DMSO-05) 8 (ppm): 10.32 (s, 110, 8,50 (d, .1=5.5 Hz, 111), 8.04 (s, 1H), 7.86-7.79 (61. 3H),
7.50-7.13 (m, 91-1), 6.62 (d, 1=5.5 Hz, 110, 3.51 (s, 211), 3.23-3.21 (m, 510, 2.49- 2.20 (n, 8H), 2,15
(s, 3H).   * N 166: Example 61 N43-fluoro-4-(2-(4-((4-methylpiperazin-1-
yOmethyl)pheny0thieno[3,2-bpyridin-7- yloxy)pheny1)-Y-methyl-Ni- phenylmalonornide   Scheme 44
Example 62 it,-(4-(2-(1-ethyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-/V3-(4-
methoxyphenyl)malonamide (156) Step 1: 3-(4-Methoxyphenylamino)-3-oxopropanoic acid (157)
103221Starting from 4-methoxyaniline and following the procedure described above for the synthesis
of compound 27 (example 8, scheme 8), title compound 157 was obtained in 56% yield. MS (m/z):
210.0 (MAI). Step 2: .1?144-(2-(1-Ethy1-1H-imidazol-4-y1)thieno[3,2-b]pyridin-7-yloxy)-3-fluoro
phenyl)43- (4-methoxyphenyl)malonamide (156) [03231Starting from the amine 15 (scheme 4) and
following the procedure described above for the synthesis of compound 28a (example 8, step 2,
scheme 8) title compound 156 was obtained in 42% yield. 1H NMR (DMSO-d6) 8 (ppm): 10.54(s, 110,
10.07(s, 114), 8.40(d. J 5.3 Hz, 1H), 7.94(d, J 1.2Hz, 111), 7.64(dd, 1=2,4 and 13.1 Hz, 1H), 7.77(d, J
1.2 Hz, 114), 7.65(s, 114), 7.51-7.49(m, 214), 7.46(d, J = 8.8 Hz, 111), 7.41(dd, I = 1.0 and 9.0 Hz,
111), 6.89- 6.87(m, 214), 6.56(d, J 5.5 Hz, 11I), 4.05(q, 210, 3.70(s, 3H), 3.45(s, 21-1), 1.42(t, 314).
MS (m/z): 546.0 (M+H).  Scheme 45 



Example 63 N-(4-(2-(1-Ethyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-N-
phenylcyclopropane-1,1-dicarboxamide (162a) Step 1: 1-(Phenylcarbamoyl)cyclopropanecarboxylic
acid (161) [0324]To a solution of di-acid 159 (2.5g, 19.2nunol) in THF (500 inL), was added Et3N (1.40
mL, 19.2 mmol) dropwise under nitrogen and the mixture was stirred for 30min at 0C before the
addition of thionyl chloride (2.68 mL, 19.2 mmol) The reaction mixture was stirred for an additional 30
mins at 0C [to generate in situ the acyl chloride 160], followed by the addition of a solution of aniline
(2.22 mL, 21.2 mmol) in THF (25mL). The reaction mixture was stirred for 4 hrs at 0C then diluted with
Et0Ac and extracted three times with 2N NaOH solution. The aqueous phase was titrated with 2N HC1
solution to PH-1-2, and then extracted with Et0Ac. The organic phase was dried with Na2504 and
concentrated under vacuum to give the title compound (161) (2.86 g, 72% yield) as a white solid. MS
(m/z): 206.0 (M+H). Step 2:
N-(4-(2-(1-Ethy1-1H-imidazol-4-yOthieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-Nphenylcyclopropane
-1,1-dicarboxamide (158) [0325]Starting from the amine 15 and the acid 161, and following the
procedure described above for the synthesis of the compound 28a (example 8, step 2, scheme 8) title
compound 158 was obtained in 65% yield. 1H NMR (DMSO-d5) 6 (PPm). 10.35(s, 1H), 9.99(s, 1H),
8.42(d, J  = 5.5 Hz, 1H), 7.94(d, J = 1.2 Hz, 1H), 7.88(dd, J= 2.1 and 14.1 Hz, 1H), 7.77(d, J = 1.2 Hz,
1H), 7.66(s, 111), 7.61(dd, J= 22 and 8.8 Hz, 211), 7A9(dd, J = 1.9 and 8.8 Hz, 211), 7.45(t, 1H, J =
8.8 Hz), 7.31-7.26(m, 211), 7.05(t, 111, J = 6.1 Hz), 6.52(d, J 5.4 Hz, 111), 4.04(q, 211), 1.40(s, 411),
1.38(t, 311). MS (nth): 542,1 (M+11). Scheme 46    183184166 tBuLi, fl-IF -713CN   Example 64
p/1-(3-Fluoro-4-(2-(1-(2-(pyrrolidin-l-yflethyl)-1H-imidazol-4-yfithienop,2-b]pyridin-7-
yloxy)phenyfi-N3-methyl-N3-phenyhnalonamide (162) Step!: 1-(2-lodoethvI)pyrrolidine x HI (164)
[0326]A suspension of triphenylphosphine (4.46g, 17.7 mmol), irnidazole (1.2 g, 17.7 mmol) and
iodine (4.50 g, 17.7 minol) in TI-IF (90mL) was stirred for 5 min before 2- (pyrrolidin-l-yDethanol (163)
(2 mL, 17.7 mmol) was added dropwise. The reaction mixture was stirred for 4 hr. The resultant
precipitate was collected by filtration , washed several time with Et0Ac, and dried overnight to produce
the title compound 164 (425 g, 76%) as a white solid. MS (m/z): 226.0 (M+H). Step 2:
2,4,5-Triiodo-1-(2-(pyrrolidin-1-yfiethyl)-11/-imidazole (166) [0327]To a solution of
2,4,5-triiodo-1H-imidazole (165) (4.08 g, 9.1 mmol) in DMF (28mL) at 0C, was added NaH (1.46 g,
36.4 mmol) portionwise over 30 mins. Then 142- iodoethyfipyrrolidine x III 164 (4.85 g, 13.65 mmol)
was added at 0C, and the reaction mixture was allowed to warm to room temperature over a period of
4 hrs. Et0Ac (50 mL) was added and the mixture was washed with NaHCO3 aqueous solution. The
organic phase was separated and extracted with citric acid solution (3%), the acidic aqueous extract
was basified with 2N NaOH solution to p11-40, the resultant solid was collected by filtration to give the
title compound 166 (1.75 g, 35%) as a light brown solid. MS (ink): 543.5 (M+H). Step 3.
4-Iodo-1-(2-(pyrrolidin-1-yl)ethyl)-1H-imidazole (167) 



[03281To a solution of 2,4,5-triiodo-l-(2-(pyrrolidin-l-yfiethyl)-1H-iinidazole (166) (1.75 g, 3.22 mmol) in
THF (32mL) at -78C was added tBuLi (7.57 mL, 12.88 mmol) dropwise over a period of an hour. The
reaction mixture was poured into water, extracted with Et0Ac, and the organic extract was separated,
dried over Na2SO4, and concentrated in vacua to give the title compound 167 (0.9 g, 96% yield) as a
dark yellow syrup. 1H NMR (DMSO-d6) 8 (ppm): 7.59(s, 111), 7.36(s, 111), 4.02(m, 211), 2.78(m,
211), 2.42(m, 411), 1.63(m, 411). MS (m/z): 292.1 (M+H). Step 4:
7-Chloro-2-(1-(2-(pyrrolidin-l-ypethyl)-1H-imidazol-4-yOthieno[3,2-b]pyridine (168) [0329]Following the
procedure described above for the synthesis of compound 123 (scheme 36) but replacing
4-iodo-1-isopropyl-IH-irnidazole with the compound 167 title compound 168 was obtained in ario yield
as a yellow solid. MS (m/z): 333.0 (M+H). Step 5:
7-(2-Fluoro-4-nitrophenoxy)-2-0-(2-(pyrrolidin-l-ypethyl)-1H-imidazol-4- yOthieno[3,2-b]pyridine (169)
WO 2008/041053PCP1B20061004306 103301Starting from the compound 168 and following the
procedure described above for the synthesis of compound 124 (scheme 36), title compound 169 was
obtained in 61% yield as a yellow solid. MS (Si): 454,0 (M41). Step 6:
3-Fluoro-4-(2-(1-(2-(pyrrolidin-lipethyl)-1H-imidazol-4-Athieno[3,2-11pyridin-7- yloxy)aniline (170)
[0331)To a solution of nitro compound 169 (400 mg, 0.88 mmol) in Et0114120 (8 m14/4 mL) at 100C
(bath) was added iron powder (420 mg, 7.48 mmol) and NH4C1 (41 mg, 0.76 mmol) and the reaction
mixture was stirred vigorously at reflux temperature for an hour. The mixture was cooled to room
temperature and filtered through a Celite pad-The filtrate was collected and concentrated to give the
title compound 170 (4.20 mg, 88% purity) as a yellow solid. MS (raiz): 424.0 (M+H). Step 7:
M-(3-fluoro-4-(2-(1-(2-(pyrrolidin-l-yflethyl)-1H-itnidazol-4-ypthieno[3,2-b]pyridin7-yloxy)phenyl)-N3-met
hyl-N3-phenylmatonamide (162) [0332]Following the procedure described above for the compound
28a (example 8, step 2), but replacing amine 9 for amine 170, title compound 162 was obtained in
47% yield. 111 NMA (DMSO-do) 8 (ppm): 10.29(s, 111), 8.42(d, J = 5.5 Hz, 111), 7.94(s,1H), 7.77(m,
211), 7.39(m, 314), 7.30(m, 1H), 6.56(d, J = 5.5 Hz, 111), 4.11(t, 211), 2.77(t, 211), 1.65(s, 414). MS
(adz): 599.0 (M+H). Scheme 47   159160172  16,170171; Example 65 173: Example 66 15071;
R170,173: t2=.N -C10 N, Et  Example 65 N-(4-(2-(I
-Ethyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-N-(2- 



methoxyphenyl)cyclopropane- I,! -dicarboxamide (171) Step 1:
1-(2-Methoxyphenylcarbamoyl)cyclopropanecarboxylic acid (172) [0333]Following the procedure
described above for the synthesis of compound 161 (Scheme 45), but replacing aniline for
2-methoxyaniline, title compound 172 was obtained in 44% yield. M/S (m/z): 236.0 (M+H). Step 2:
N-(4-(241-ethy1-1H-imidazol-4-y1)thieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-N(2-methoxyphenyl)cy
clopropane-1,1-dicarboxamide (171) [0334]Starting from the amine 15 and following the procedure
described above for the synthesis of compound 28a (example 8, step 2, scheme 8), but replacing acid
27 for the acid 172, title compound 171 was obtained in 33% yield. Ili NMR (DMSO-d6) 8 (ppm):
10.29(s, 1H), 10.11(s, 11-1), 8.42(d, J = 5.5 Hz, 111), 8.04(d, 111, J = 7.2 Hz), 7.94(s,1H), 7.82(d, J =
115 Hz, 111), 7.77(s, 111), 7.66(s, 111), 7.50(m, 211), 7.05(m, 211), 6.90(t, 1H), 6.56(d, J = 5.5 Hz,
1H), 4.04(q, 2H), 3.81(s, 311), 1.59(s, 211), 1.55(s, 21-I), 1 .38(t, 314). MS (m/z): 572.0 (M+H).
Example 66 N-(3-Fluor0-4-(2-(1-(2-(pyrrolidin-l-ypethyl)-1H-imidazol-4-y1)thieno[3,2-b]pyridin-7-
yloxy)pheny1)-N-(2-methoxyphenyl)cyclopropane-1,1-dicarboxamide (173) [0335]Following the
procedure described above for the compound 28a (example 8, step 2, scheme 8), but replacing amine
9 for amine 65 and acid 27 for the acid 172, title compound 173 was obtained in 11% yield. 11-1NMR
(DMSO-d6) 8 (ppm): 10.29(s, 1H), 10.12(s, 111), 8.42(d, J -- 5.5 Hz, 111), 8.12(s, 111), 8.02(d, J = 7.6
Hz,1H), 7.92(s, 111), 7.82(d, 3 = 13.7 Hz, 11-1), 7.77(s, 111), 7.66(s, 1H), 7.50(m, 2H), 7.05(m, 211),
6.90(m, 111), 6.56(d, J -5.5 Hz, 1H), 4.13(t, 2H), 3.81(s, 311), 2.84(s, 2H), 2.53(s, 211), 2.47(s, 2H),
1.67(m, 411), 1.59(m, 21-1), 1.55(m, 211). MS  (m/z): 641.0 (M-i-H). Scheme 48  HOOH SOQ2HO
0Et3N, THF 159  NH2NI11 HO,rai 0 



0 00 0 `CI-LOMe  -8 Nt1176S U. MeHOBt, EDCMe 12174: Example 67 Example 67
N-(3-Fluoro-4-(2-(1-methyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)pheny1)-N-(4-
methoxyphenyl)cyclopropane-1,1-dicarboxamide (174) Step 1:
1-(2-Methoxyphenylcarbamoyl)cyclopropanecarboxylic acid (175) [0336]Following the procedure
described above for compound 161 (scheme 45), but replacing aniline for 4-methoxyaniline, title
compound 175 was obtained in 68% yield. M/S (m/z): 236.0 (M+H). Step 2:
N-(3-Fluoro-4-(2-0-methyl-1H-imidazol-4-Athieno[3,2-b]pyridin-7-yloxy) pheny1)-N-(4-
methoxyphenyl)cyclopropane-1,1-dicarboxamide (174)  103371Following the procedure described
above for the compound Sc (scheme 3), but replacing amine acid 1 for the acid 175, title compound
174 was obtained in 44% yield. 1.11 NMR (DMSO-d6) 8(ppm): 10,44(s, 11-1), 9.78(s, 111), 8.42(d, J
= 5.5 Hz, 1H), 7.87(dd, J = 1.2 and 74 Hz, 1H), 7.84(s,1H), 7.70(s, 1H), 7.66(s, 1H), 7.49(m, 311),
7.42(t, J = 9.0 Hz, 111), 6.87(m, 211), 6.53(d, J = 5.5 Hz, 111), 3.71(s, 3H), 1.44(t, 311). MS (m/z):
558.0 (M+H). Scheme 49 N.=-\ 12,176. R 15,118, R -1-c_114170, 179, Illakcm",/"-- NO Me'Et
Example 68 N-(3-Fluoro-4-(2-(1-methy1-1H-imidazol-4-yl)thienoP,2-Npyridin-7-yloxy)pheny1)-N-(2-
fluorophenyl)cyclopropane-1,1-dicarboxamide (176) Step 1:
1-(2-Fluorophenylcarbamoyl)cyclopropanecarboxylic acid (68) [0338]Following the procedure
described above for compound 161 (scheme 45), but replacing aniline for 2-flouroaniline, title
compound 177 was obtained in 57% yield. M/S (m/z): 224.0 (M+H). Step 2:
N-(3-Fluoro-4-(2-(1-methyl-1H-itnidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)pheny1)-N-(4-
methoxyphenyl)cyclopropane-1,1-dicarboxamide (176) [0339]Starting from the amine 12, following the
procedure described above for the synthesis of compound Sc (scheme 3), but replacing acid 1 for the
acid 177, title compound 176 was  obtained in 30% yield. 'H NMR (DM50-d6) 8(ppm): 10.34(s, 111),
10.26(s, 111), 8.42(d, J = 5.5 Hz, 1H), 7.86-7.82(m, 31-1), 7.70(s, 111), 7.66(s, 1H), 7.51-7.43(m,
211), 7.28-7.23(m, 111), 7.18- 7.15(m, 211), 6.55(d, S =- 5.5 Hz, 1H), 3.71(s, 3H), 1.60-1.53(m, 4H).
MS (raiz): 546.1 (WE). Example 69 



N-(4-(2-(1-ethy1-1H-irnidazol-4-yOthieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-N-(2-
fluorophenyl)cyclopropane-1,1-dicarboxamide (178) [03401Starting from the amine 15, following the
procedure described above for the synthesis of compound Sd (scheme 4) but replacing acid 1 for the
acid 177, title compound 178 was obtained in 13% yield. 'H NMR (DMSO-d6) 5 (ppm): 10.34(s, 111),
10,26(s, 111), 8.42(d, J = 5.5 Hz, 11), 7.95(s, 1H), 7.86-7.83(m, 2H), 7,77(d, 1H, J 1.2 Hz), 7.66(s,
114), 7.51-7.43(m, 211), 7.28-7.23(m, 1H), 7.17-7.15(rn, 2H), 6.54(d, I = 5.5 Hz, 111), 4.04(q, 2H),
1.60-1.53(m, 414), 1.38(t, 3H). MS (ink): 560.2 (M+H). Example 70
N-(3-Fluoro-4-(2-0-(2-(pyrrolidin-1-ypethyl)-1H-finidazol-4-yHthienoP,2-61pyridin-7-
yloxy)phenyl)-N-(2-fluorophenyl)cyclopropane-1,1-dicarboxamide (179) [03411Starting from the amine
170 (scheme 46), following the procedure described above for the compound 28a (example 8, step 2),
but replacing acid 27 for the acid 177, title compound 179 was obtained in 11% yield. '11NMR
(DMS0-1:16) 8 (Ppm): 10,28(s, 114), 10.26(s, 111), 8.42(d, S = 5.5 Hz, 1H), 7.92(d, J = 1,1 Hz, 1H),
7.86(d, J = 1.9Hz, 1H), 7.83-7.79(m, 111), 7.76(d, 1H, J = 1.4 Hz), 7.66(s, 111), 7.49(dd, J= 2.1 and
9,0 Hz, 1H),7.45(t, S = 8.6 Hz, 111), 7.28-7.23(m, 114), 7.17-7.14(m, 2H), 654(d, 11-1, J = 5.5 Hz),
4.12(q, 2H), 2.76(t, 21-1), 2.45(m, 211), 1.67-1.64(m, 41-4), 1.60-1.53(m, 414). MS (n/z): 629,1
(M-1-11).  Scheme 50 Example 71
N-(3-Fluoro-4-(2-(1-methy1-1H-imidazol-4-y1)thieno[3,2-b]pyridin-7-yloxy)pheny1)-N-(4-
fluorophenyl)cyclopropane-1,1-dicarboxamide (180) Step 1:
1-(4-Fluorophenylcarbamoyl)cyclopropanecarboxylic acid (181) [0342]Following the procedure
described above for the compound 161 (scheme 45), but replacing aniline for 4-fluoroaniline, title
compound 181 was obtained in 57% yield. MS (tn/z): 224.0 (M+H). [0343]Step 2:
N-(3-Fluoro-4-(2-(1-methyl-IH-imidazol-4-y1)thieno[3,2-b]pyridin-7-yloxy)
phenyl)-N-(4-fluorophenypcyclopropane-1,1-dicarboxamide (180) [0344]Starting from the amine 12
(scheme 3) and following the procedure described above for the compound Sc (example 3, scheme
3), but replacing acid 1 for the acid 181, title compound 180 was obtained in 24% yield. ill NMR
(DMSO-c16) 5 (ppm): 10.39(s, 1H), 10.01(s, 11-1), 8,42(d, J = 5.5 Hz, 111), 7.87(dd, J= 14.2 and 2.4
Hz, 1H), 7.85(d, 1H, J = 1.2 Hz), 7.70(d, 1H, J = 1.1 Hz), 7.66(s, 11), 7.64-7.61(m, 211), 7.50(dd, J =
2.0 and 8.8 Hz, 1H), 7.43(t, 1H, J = 8.8 Hz), 7.16- 7.11(m, 2H), 6.55(d, 1H, J = 5.5 Hz), 3.71(s, 311),
1.44(m, 4H). MS (m/z): 546.0 (M+H).  Scheme 51 Example 72
N-(3-F1uoro-4-(2-(4-((methy1(2-(4-methylpiperazin-1-ypethypamino)methyDphenyl)thieno[3,2-
b]pyridin-7-yloxy)phenyl)-N-(4-fluorophenyl)cyclopropane-1,1-dicarboxamide (182) [0345]To a
solution of the amine compound 80 (189 mg, 0.374 mmol) (scheme 26) in DMF (-7 ml) was added the
acid 181 (125 mg, 1.5 eq, 5.61 mmol), iPriNEt (16 mg, 3.5 eq. 1.31 mmol) and HATU (426 rug, 3 eq,
1.12 mmol). The reaction mixture was stirred at RT for 24 hrs. The reaction mixture was concentrated
to dryness and partitioned between satd NaHCO3 solution and Et0Ac. The Et0Ac was washed twice
with satd NaHCO3 solution before being dried over anhydrous Na2SO4 and filtered. The solvent was
removed under reduced pressure and the crude mixture was purified initially by column
chromatography (25% Me0H/Et0Ac + 1% N1-14011 solution) and then using the Gilson (30%
Me0H/H20 to 80% Me0H/H20 over 45 mins) to afford title compound 182 as a white solid (64 mg,
24% yield). 11-1NMR (DMSO-d6) 5 (ppm): 8.48 (d,../ = 5.48 Hz, 1H), 8.02 (s, 111), 7.90 (dd, J= 1.77
and 12.91 Hz, 1H), 7.82 (d, J-= 8.22 Hz, 2H), 7.62 (m, 2H), 7.42 (m, 4H), 7.13 (t, J-= 8.99 Hz, 21-1),
6.58 (d, J= 5.48 Hz, 1H), 3.51 (s, 11-1), 2.40 (m, 12H), 2.14 (s, 31-0, 2.10 (s, 3H), 1.44 (m, 411). MS
(m/z): 711.1 (M+1-1). (formate salt)  Scheme 52    Example 73 



NC(4-(2-(1-(2-(Diethylamino)ethyl)-1H-imidazol-4-y1)thieno[3,2-b]pyridin-7-yloxy)-3-
fluoropheny1)-N3-methyl-N3-phenylmalonamid (183) Step!: N,N-Diethyl-2-iodoethanamine (184)
[0346]Following the procedure described above for the synthesis of compound 164 (scheme 46), title
compound 184 was obtained in 42% yield. MS (n/z): 228.0 (MI-D). Step 2:
N,N-Diethyl-2-(2,4,5-triiodo-1H-imidazol-1 -ypethanamine (185)  [0347]Following the procedure
described above for the synthesis of compound 166 (scheme 46), title compound 185 was obtained in
62% yield. MS (n/z): 546.0 (M+11). Step 3: N,N-Diethyl-2-(4-iodo-1H-imidazol-1-ypethanamine (186)
[0348]Following the procedure described above for the synthesis of compound 167 (scheme 46), title
compound 186 was obtained in 97% yield. MS (m/z): 294.0 (M+H). Step 4:
2-(4-(7-Chlorathieno[3,2-Mpyridin-2-y1)-1H-imidazol-1-y1)-N,N-diethylethanamine (187) [0349]
Following the procedure described above for the synthesis of compound 168 (scheme 46), title
compound 187 was obtained in 78% yield. MS (m/z): 335.0 (M+H). Step 5:
N,N-Diethy1-2-(4-(7-(2-fluoro-4-nitrophenoxy)thieno(3,2-bhayridin-2-y1)-111-imiciazol-1-
yflethanamine (188) (0350]Following the procedure described above for the synthesis of compound
169 (scheme 46), title compound 188 was obtained in 10% yield. MS (mu): 456.0 (M+H). Step 6:
442-0 -(2-(Diethylatnino)ethyl)-1H-imidazol-4-y1)thieno[3,2-1/pyridin-7-yloxy)-3- fluoroaniline (189)
[0351]Following the procedure described above for the synthesis of compound 170 (scheme 46), title
compound 189 was obtained in 83% yield. MS (na/z): 426.0 (M+H). Step 7:
NC(4-(2-0-(2-(diethylarnino)ethyl)-111-imidavol-4-yOthieno[3,2-b]pyridin-7-yloxy)-3.
fluoropheny1)4/3-methyl-N3-phenylmalonamid (183) [03521Following the procedure described above
for the synthesis of compound 163 (scheme 46), title compound 183 was obtained in 38% yield. 'H
NMR (DMSO-d6) 8 (ppm): 10.34(s, 111), 8.40(d, J r- 5.3 Hz, 211), 7.91(s, 111), 7.79(m, 211), 7.63(s,
111), 7.46-7.28(m, 711), 6.54(d, J 5.5 Hz, 111), 4.03(t, 211), 3.20-3.19(m, 511), 2.70(t, 211), 2.44(q,
411),611),.MS (m/z): 601.0 04+10  WO 20081041053PCT/1B2006/004306 Scheme 53    Example 74
ist-(4-(2-(1-Ethy1-1H-imidazol-4-yOthieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-N3-(2-
(trifluoromethyl)phenyflmalonamide (190) Step 1: 3-0xo-3-(2-(trifluoromethyflphenylamino)propanoic
acid (191) 



(0353]Following the procedure described above for the synthesis of compound 27 (scheme 8) but
replacing 2-methoxybenzenamine with 2-(trifluoromethyDbenzenamine title compound 191 was
obtained in 6 % yield. MS (m/z): 248,0 (M+H). Step 2:
NI-(4-(2-(1-Ethyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluoro phenyl)-N3-(4-
methoxyphenyflmalonamide (190) [0354]Starting from the amine 15 and following the procedure
described above for the synthesis of compound 28a (example 8, step 2, scheme 8) but replacing acid
27 with the acid 191 title compound 190 was obtained in 27% yield. IHNMR. (DMSO-d6) 5 (ppm):
10.57(s, 1H), 10.56(s, 1H), 8.40(d, J = 5.3 Hz, 1H), 8.100, 111), 7.94(d, J =1.2 Hz, 1H), 7.85(dd, J=
2.2 and 13.0 Hz, 1H), 7.77(s, 114), 7.76(d, J = 8.6 Hz, 1H), 7.65(s, 1H), 7.56(t, J = 7.8 Hz, 1H), 7.44(t,
114, J = 8.6 Hz), 7.41-7.40(m, 2H), 6.56(d, 1H), 4.03(q, 214), 3.54(s, 1H), 1.33(t, 314). MS (in/z):
583.1.0 (M+H).  Scheme 54     Me2N-\\_ t-Th" tBuLi, THF1 N -78C 194    2195    196  00 29 EDC,
DMF M e2N  197 191: Example 75  Example 75 



NC(4-(2-(1-(2-(Dimethylamino)ethyl)-1H-imidazol-4-yethieno[3,2-17]pyrid in-7-yloxy)-3-
fluorophenyl)-N3-(2-(trifluoro methyl)phenyl) malonamide (190) Step 1:
2-Iodo-N,N-dimethylethanamine (192) [0355]Following the procedure described above for the
synthesis of compound 164 (scheme 46), title compound 192 was obtained in 61% yield. MS (m/z):
200.0 (M+H). Step 2: N,N-Dimethy1-2-(2,4,5-triiodo-1H-imidazol-1-yDethanamine (193)
[0356]Following the procedure described above for the synthesis of compound 166 (scheme 46), title
compound 193 was obtained in 27% yield. MS (m/z): 518.0 (M+H). 178EV 488514057 35  Step 3:
2-(4-iodo-1H-irnidazol-1-y1)-N,N-dirnethylethanamine (194) [0357]Following the procedure described
above for the compound 167 (scheme 46), title compound 194 was obtained in 97% yield. MS (m/z):
266.0 (M4-H). Step 4:
2-(4-(7-Ch1orothieno[3,2-b]pyridin-2-y1)-111-imidazol-1-y1)-N,N-dimethylethanarnine (195)
[0358]Following the procedure described above for the compound 168 (scheme 46), title compound
195 was obtained in 41% yield. MS (m/z): 307.0 (M+H). Step 5:
2-(4-(7-(2-Fluoro-4-nitrophenoxy)thieno[3,2-b]pyridin-2-y1)-1H-imidazol-1-y1)-N,Ndimethylethanamine
(196) 103591Following the procedure described above for the compound 168 (scheme 46), title
compound 196 was obtained in 36% yield. MS (nth): 428.0 (M+H). Step 6:
4-(2-(1-(2-(Dimethylamino)ethyl)-1H-inaidazol-4-yl)thienoP,2-blpyridin-7-yloxy)-3- fluoroaniline (197)
103601Following the procedure described above for the compound 170 (scheme 46), title compound
197 was obtained in 93% yield. MS (m/z): 398.0 (M+H). Step 7:
N)-(4-(2-(1-(2-(Dimethylamino)ethyl)-1H-imidazol-4-yl)thienoP,2-b]pyridin-7-yloxy)-3-
fluoropheny1)-N3-(2-fluorophenyl)malonamide (191) [0361]Following the procedure described above
for the compound 163 (scheme 46), title compound 191 was obtained in 55% yield. 1H NMR
(DMSO-do) 8 (ppm): 10.61(s, 11-1), 10.07(s, 1H), 8.40(d, J = 5.5Hz, 1H), 8.38(s, 1H), 7.99-7.93(m,
1H), 7,90(d, J 1.0 Hz, 111), 7.85(dd, J = 2.1 and 13.1 Hz, Hi), 7.75(d, .1 = 1.0 Hz, 1H), 7.64(s, 7.47(t,
1H, J = 8.8 Hz), 7.40(dd, J= 2.1 and 8.8 Hz, 1H), 7.29-7.23(m4H), 7.18-7.12(m, 2H), 6.55(d, .1 = 5.5
Hz, 1H),J 62 Hz, 2H), 3.61(s, 2H), 2.59(t, J = 6.2 Hz, 2H), 2.17(s, 6H) . MS (m/z): 577.1 (M+H).  WO
2008/041053PCT/IB2006/004306 Scheme 55    



15198: Example 76 Example 76
N-(4-(2-(1-Ethy1-1H-imidazol-4-yOthieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-N-(2-
fluoropheny1)-N-methylcyclopropane-1,1-dicarboxamide (198) Step 1:
1-04-Fluorophenyl)(methyDearbamoyl)cyclopropanecarboxylic acid (199) 103621Following the
procedure described above for the synthesis of compound 161 (scheme 45), but replacing aniline for
4-fluoro-N-methylardline, tide compound 199 was obtained in 66% yield. MIS (n/z): 238.0 (M+11).
Step 2: Ar-(4-(2-(1-ethy1-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-N-(2-
fluoropheny1)-N-tnethylcyclopropane-1,1-dicarboxamide (198) 103631Following the procedure
described above for the synthesis of compound 5d (example 4, scheme 4) title compound 198 was
obtained in 15% yield. IHNMR (CD30D) S (ppm): 8.40(d, J = 8.6Hz, 11), 7.79(dd, 211), 7.65(s, 111),
7.46-7.38(m, 111), 7.31-7.27(m, 3H), 7.20-7.16(m, 1H), 7.06(t, J = 8.6 Hz, 11-1), 6.55(d, J = 5.7 Hz,
1H), 4.12(q, 211), 3.32(s, 311, N-Me), 1.50(m, 511), 1.33(s, 211). MS (m/z): 574.1 (M+H).  WO
2008/041053 Scheme 56 Ck. .-'-... ,.OMe NHEI PCT/1B2006/0114306 EtEl LION, THF, 1120. Nrgae rt
rt"  DCM, it    201    15200: Example 77 Example 77
N'Ethyl-N3-(4-(2-(1-ethy1-1H-itnidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-N/-
phenylmalonamide (200) Step 1: 3-(Ethyl(phenyl)amino)-3-oxopropanoic acid (201) 



103641Following the procedure described above for the compound 31 (scheme 10), title compound
201 was obtained in 81% yield. MS (tn/z): 208.0 (M+1-1). Step 2:
NI-Ethyl-N3-(4-(2-(1-ethyl-1H-imidazol-4-ypthieno[3,2-b]pyridin-7-yloxy)-3-
fluoropheny1)-M-phenylmalonamide (200) [0365]Following the procedure described above for the
compound 5d (example 4, scheme 4), title compound 200 was obtained in 49% yield. 1H NMR
(DMS0-4) 8 (ppm): 10.24(s, 1H), 8.40(d, J = 5.5 Hz, 1H), 7.94(d, J = 1.2 Hz, 1H), 7.77(d, J = 1.2 Hz,
111), 7.76(dd, J= 2.3 and 2.9 Hz, 11-1), 7.65(s, 11-1), 7.49-7.27(m, 8H), 6.54(d, J 5.3 Hz, 111),
4.04(q, 2H), 3.67(q, 211), 3.14(s, 2H), 1.38(t, 311), 1.01(t, 3H) MS (m/z): 544.1 (M+H).  Scheme 57
Example 78
/V/-(4-(2-(1-Ethyl-11/-imidazol-4-y1)thieno[3,2-b]pyridin-7-y(oxy)-3-fluoropheny1)-N3-isopropyl-
N3-phenylmalonamide (202) Step 1: 3-(Isopropyl(phenypamino)-3-oxopropanoic acid (203)
[036611Following the procedure described above for the compound 31 (scheme 10), title compound
203 was obtained in 49% yield. MS (nth): 222.0 (M+H). Step 2:
NI-(4-(2-(1-Ethy1-1H-bnifin7o1-4-yl)thieno[3,2-bipyridin-7-yloxy)-3-fluoropheny1)-N3-
isopropyl-N3-phenylmalonamide (202) 10367)Following the procedure described above for the
compound 5d (example 4, scheme 4), title compound 202 was obtained in 28% yield. IHNMR
(DMSO-c16) S (ppm): 10.19(s, 111), 8.40(d, J = 5.5 Hz, 1H), 7.94(d, .1 1.3 Hz, 11-1), 7.77-7.73(m,
2H), 7.65(s, 111), 7.49-7.39(m, 4H), 7.28-7.24(m, 311), 6.54(dd, J 0.6 and 5.3 Hz, 111), 4.82(m, 111),
4.04(q, 111), 3.02(s, 211), 1.38(t, 31-1), 0.99(s, 311), 0.98(s, 311). MS (rn/z): 558.0 (M+H).  208:
Example 81 Example 79
N-(4-(2-(1-Ethy1-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-2-oxo-1-
phenylpyrrolidine-3-carboxamide (204) [03601Following the procedure described above for the
synthesis of compound 5d (scheme 4), but replacing acid 1 with the acid 205, title compound 204 was
obtained in 40% yield. IIINMR (DMS0-(14) 8 (ppm): 10.72(s, 111), 8.49(d, J = 5.7 Hz, 111), 8.06(d, J =
1.0 Hz, 111), 7.96-7.90(m, 211), 7.72(s, 1H), 7.67-7.65(m, 21), 7.53-7.49(m, 211), 7.41-7.37(m, 211),
7.16(t, .1= 7.2 Hz, 111), 6.70(d, J = 5.5 Hz, 111), 4.06(q, 211), 3.93(m, 211), 3.77(t, J = 8.2 Hz, 111),
4.42(m, 211), 1.40(t, 3H). MS (rn/z): 542.0 (M+H).  Example 80
N-(4-(2-(1-Ethy1-1H-hnidazol-4-yOthieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)-3-(indolin-1-
y1)-3-oxopropanamide (206) Step 1: 3-(Indolin-1-y1)-3-oxopropanoic acid (207) 103691Following the
procedure described above for the compound 31 (scheme 10), tide compound 207 was obtained in
75% yield. MS (m/z): 206.0 (M+H). Step 2:
N-(4-(2-(1-Ethy1-1H-imidazol-4-ypthieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-3-
(indolin-1-y1)-3-oxopropanamide (206) 103701Following the procedure described above for the
compound 5d (scheme 4), title 



compound 206 was obtained in 40% yield. 111 NMR (DMSO-d6) S (pPm): 10.56(s, 1H), 8.42(d, J =
5.5 Hz, 1H), 8.06(d, J = 8,0Hz, 1H), 7.95(s, .1 = 1.2 Hz, 11-1), 7.87(dd, J= 2.2 and 13.1 Hz, 111),
7.78(d, J = 1.2 Hz, 1H), 7.67(s, 11-1), 7.47(t, J = 8.8 Hz, 111), 7.40(dd, J= 1.5 and 8.0 Hz, 111),
7.25(d, J = 7.7 Hz, 111), 7,16(t, J = 7.5 Hz, 111), 7.02(t, J = 73 Hz, 1H), 6.57(d, J = 53 Hz, 1H),
4.16(s, 21-1), 4.06(q, 2H), 3.69(s, 2H), 3.32-3.15(m, 21-1), 1.39(t, 311). MS (m/z): 542.1 (M+H).
Example 81 3-(2H-Benzo[b][1,4]oxazin-4(31)-y1)-N-(4-(2-(1
-ethy1-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7- yloxy)-3-fluoropheny1)-3-oxopropanamide (208) Step
1: 3-(2H-Benzo[b][1,4]oxazin-4(311)-y1)-3-oxopropanoic acid (209) 103711Following the procedure
described above for the compound 31 (scheme 10), title compound 209 was obtained in 75% yield.
MS (m/z): 222.0 (M+H). 103721Step 2:
3-(2H-Benzo[b1[1,4]oxazin-4(311)-y1)-N-(4-(2-(1-ethyl-1H-finidazol-4-
y1)thieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-3-oxopropanamide (208) 103731Following the
procedure described above for the compound 5d (scheme 4), title compound 208 was obtained in
40% yield. 11-1NMR (DMSO-d6) 5 (ppm): 10.55(s, 1H), 8.44(d, J = 5.5 Hz, 111), 7.98(s, 111), 7.83(s,
111), 7.82(bs, 1H), 7.68(s, 111), 7.46(t, 1H), 7.38(bs, 111), 7.06(bs, 1H), 6.89(m, 21-1), 6.60(d, J =-
5.5 Hz, 1H), 4.32(t, 2H), 4.05(q, 2H), 3.91(t, 211), 3.81(s, 21-1), 1.39(t, 3H). MS (tniz): 558.1 (M+H).
Scheme 59  0 0 HNAN-PhClaC.0).0,CCI3 CI N N-Ph TEl F/55-60C 211212  0 Oil  212  DIPEA
Example 82 N-(4-(2-(1-Ethyl-1H-imidazol-4-yOthieno[3,2-b[pyridin-7-yloxy)-3-fluoropheny1)-2-oxo-3-
phenylitnidazolidine-1-carboxamide(210) [0374]To a solution of 1-phenylimidazolidin-2-one (211) (100
mg, 0.62 mmol) [P. Mayer, P. Brunel, C. Chaplain, C. Piedecoq, F. Calmel, P. Schambel, P. Chopin,
T. Wurch, P. J. Pauwels, M. Marien, J.-L. Vidaluc, T. ImbertJ Med. Chem. 2000, 43, 3653-3664; W.
Su, Y. Zhang .1. Chem. Res. Synop, 2000, 9, 440-441] in THF (6 mL) was added triphosgene (189
mg, 0.62 mmol) and the solution was stirred for 3 hrs at 60C. The reaction mixture was cooled to RT
before the addition of aniline 15 (229 mg, 0.65 mmol) and DIPEA (648 uL, 3.72 mmol) and stirring was
continued for an hour. The reaction mixture was concentrated and partitioned between Et0Ac and
water. A precipitate was formed which was collected by filtration. The organic layer was separated,
dried and concentrated. The residue was combined with the collected precipitate, dry loaded to a
column and eluted with Et0Ac/Me0H (9:1), to produce title compound 210 (150 mg, 43% yield) as an
off-white solid. ill NMR (DMSO-d6) S (ppm): 10.57(s, 111), 8.42(d, J = 5.5 Hz, 11-1), 7.95(d, J = 1.1
Hz, 1H), 7.83(dd, = 2.5 and 13.3 Hz, 2H), 7.77(d, J = 1.2 Hz, 1H), 7.66(s, 111), 7.61(dd, J 1.0 and 8.8
Hz, 1H), 7.49-7.41(m, 4H), 7.16(t, J = 7.2 Hz, 111), 6.57(d, J = 5.5 Hz, 1H), 4.03(g, 2H), 4.04-3.92(m,
4H), 1.38(t, 311). MS (n/z): 543.0 (M+H).  WO 21108/041053PCT/ I 112006/004306 table Compounds
211-219 (examples 83-91) prepared according to the scheme 59 



Compd Example Structure Characterization 211 83 /-1 lfNIIN 40 0 00 0  .".-1",7 1/1 NMR (DMSO-d6) 8
(ppm): I0.55(s, 111), 8.43(d, J = 5.3 Hz, 1H), 7.95(d, J = 1.2 Hz, 111), 7.83(dd, J= 2.3and 12.9 Hz,
1H), 7.77(d, J = 1.2 Hz, 1H), 7.67(s, 1H),7.65-7.62(m, 211), 7.47(t, 1 = 8.8 Hz, 111), 7.42(dd, J = 2.2
and 9.0 Hz, 1H), 7.29-7.25(m, 2H), 6.57(d, J = 5.5 Hz, 111), 4,05(q, 211), 3.95(m, 4H), I.39(t, 3H). MS
(m/z): 561.2 (M1-H)   NNN, Et N-(4-(2-(l-Ethy1-1H-imidazol-4-yl)thieno[3,2-
b]pyridin-7-yloxy)-3-fluoropheny1)-3-(4- fluoropheny1)-2-oxoimidazolidine-I- catboxamide  212 84 H n
.N N N Or Y  Ili NMR (DMSO-46) 8 (ppm): 10.51 (s, 111), 8.44 (d, J=5.1 Hz, 111), 7.97 (s, 110, 7.85
(d, J = 12.5 Hz, 111), 7.79 (s, 111), 7.68 (s, 111), 7.61 (d, 3 = 11,7 Hz, 111), 747-7.41 (m, 411), 7.02
(t, J = 7.7 Hz, III), 6.59 (d, J = 5.1 Hz, 111), 4.06 (q, 3 = 7.0 Hz, 211), 3.97 (s, 411), 1.40 (t, J = 7.1 Hz,
3H). MS (ra/z): 561.2 (M+H).   ki \N,, NEt N-(4-(2-(1-Ethy1-1H-imidazol-4-yl)thieno[3,2-
b]pyridin-7-yloxy)-3-fluoropheny1)-3-(2- fluoropheny1)-2-oxoimidazolidine-1- carboxamide  



213 85 ,T-AOMe NYII NN aSO  --"1"-o0 ..../ C-Lisf_clit,, ili NMR (DMS0-d6) 8 (ppm): I0.58(s, 111),
8.44(d, J = 5.6 Hz, 1H), 7.96(s, 111), 7.85- 7,77(m, 111), 7.79(s, 1H), 7.67(s, 111), 7.46(t, J = 9.2 Hz,
111), 7.42-7.36(m, 3H), 7.16(d, J = 8.4 Hz, IH), 7.02(t, J = 8.0 Hz, IH), 6.58(d, 3 = 5.6 Hz, 111), 4.08(q,
J = 4.8 Hz, 2H), 3.98(t, J = 8.8 Hz, 2H), 3.84(s, 3H), 3.81(t, J = 8.8 Hz, 2H), I.40(t, J = 4.8 Hz, 3H).   1/\
N N..''Et N-(4-(2-(1-Ethyl-1H-imidazol-4-yl)hieno[3,2- b]pyridin-7-yloxy)-3-fluoropheny1)-3-(2-
methoxypheny1)-2-oxoimidazolidine-1- carboxamide  214 86 NNN ill 1-1FTh II 11 0 'I"00 111 NMR
(DMSO-d6) 8 (ppm). 10.51 (s, Di), 8.44 (d, J = 5,1 Hz, 1H), 7.97 (s, 111), 7.85 (d, J = 12.5 Hz, 111),
7.79 (s, 111), 7.68 (s, 111), 7.61 (d, J = 11.7 Hz, 111), 7.47-7.41 (m, 411), 7.02 (t, J = 7.7 Hz, 1H),
6.59 (d, J = 5.1 Hz, 111), 4.06 (q, J = 7.0 Hz, 2H), 3.97 (s, 411),  1.40 (t, J = 7.1 Hz, 310. MS (n/z):
5612 (WM   N 'El N-(4-(2-( I-Ethy1-1H-imidazol-4-yl)thieno[3,2-
b]pyridin-7-yloxy)-3-fluoropheny1)-3-(2- fluoropheny1)-2-oxoimidazolidine- Icarboxamide   WO
2008/041053PC T/1B 2006/004306  215 87 



N1NyN  * 0 0 0 N 111 NMR (DMSO-d6) 8 (ppm): I0.55(s, 111), 8.43(d, J = 5.3 Hz, 111), 7.9I(d, .1 =
1.2 Hz, 111), 7.83(dd, 1 = 2.3and12.9 Hz,IH), 7.77(d, J = 1.2 Hz, 111), 7.67(s, IH),7.65- 7.62(m, 2H),
7.47(t, J = 8.6 Hz, 111), 7.42(dd, 5 = 2.2 and 9.0 Hz, 113), ), 7.30-7.25(m, 211), 6.57(d, J = 5.5 Hz,
111), 4.I2(t, 211), 3.95(m, 4H), 2.62(m, 2H), 2. 19(s, 611). MS (m/z): 604.2 (M+H)   /\ N
N-(4-(2-(1-(2-(dim ethylamino)ethyl)- I If-imidazo1.4-ypthieno[3,2-b]pyridin-7-yloxy)-3-
fluoropheny1)-3-(4-fluorophenyl)-2- oxoimidazolidine-1-earboxamide  216 88 HCA a 401iN
iN1018.37(d, 1H NMR (DMSO-d5) 8 (ppm): I0.52(s, 110,       5 = 5.5 Hz, III), 7.86(d, 5 = 1,2 Hz, 111),
7.79(dd, J -= 2.4 and 12.9 Hz, I11), 7.60- 7.56(m, 311), 7.44-7.34(m, 413), 7.11(t, 5 = 8.4 Hz, 110,
6.52(dd, J = 0.6 and 5,5 Hz, 111), 4.05(1, 1H),3,91-3.88(m, 413), 2.54(t, 211), 2,I2(s, 311). MS (m/z):
586.1 (M+H)   N....""Nme2
N-(4-(2-(1-(2-(Dimethylamino)ethyI)-1Himidazo1-4-y1)thien43,2-b]pyridin-7-y1oxy)-3-
fluorophenyl)-2-oxo-3-phenylimidazoIidine-Icarbmcamide  217 89 UC1  41 TNTN  * --.. 111 NMR
(DMSO-d6) 8 (pprn): 10.57(s, 111), 8.51(d, 5 = 5.3 Hz, I11), 8.12(s, 111), 8.04(s, 111), 7.86-7.82(m,
311), 7.63-7.60(m, 210, 7.5I-7.39(m, 611), 7.I6(tt, 5 = 1,4 and 7.3 Hz, 11i), 6.62(dd, J = 0.8 and 5,3
Hz, 111), 3.96- 3.92(m, 41), 3.61(s, 211), 2.69(bs, 411), 2.60(m, 411), 2.57(m, 411), 2.39(s, 311),
2.20(s, 311). MS (m/z): 694.1 (M+H)   N* 



CN- N-(3-Fluoro-4-(2-(4-((methyl(2-(4- rnethylpiperazin-l-yflethyDamino)methyl) phenyl)
thieno[3,2-14pyridin-7-yloxy)pheny1)- 2-oxo-3-phenylimidazolidine-1-carboxamide  218 90  YNMO
/N...1 111 NMR (DMSO-d6) 8 (ppm). 10.52 (s, 113), 8.51 (d, J = 5.48 Hz, 111), 7.88 (s, 1H), 7.80 (d,
J= 13.1 Hz, 111), 7.62 (d, J= 5.8 Hz, 111), 7.43 (in, 511), 7.16 (t, J= 528 Hz, 111), 7.03 (s, 111), 6.71
(d, J = 5.48 Hz, IH), 3.95 (m, 711). MS (n/z): 529.1 (M+H).   /) NN-j tA4
N-(3-fluoro-4-(2-(1-methy1-1H-imidazol-2-
yethieno[3,2-t]pyridin-7-yloxy)pheny1)-2-oxo3-phenylimidazolidine-1-earboxamide  219 91 H1-1 . II
N.,,H,,NyN is 0 1111111P00 AL 1H NMR (DMSO-d6) 8 (ppm): 10.56 (s, 111), 8.52 (d, J= 5.48 Hz,
111)7.89 (dd, J= 2.3 and 13.1 Hz, 110, 7.64 (m, 3H), 7.50 (m, 211), 7.30 (n, 214), 7.04 (s, 11-1), 6.70
(d, J= 5.28 Hz, Hi), 3.99 (s, 313), 3.95 (n, 411). MS (m/z): 547.2 (M+H),   NN Me N-(3-fluoro-4-(2-(
1-methyl-IH-imidazol-2- yl)thieno[3,2-b]pyridin-7-yloxy)pheny1)-3-(4-
fluoropheny1)-2-oxoimidazolidine- 1 - carboxamide   10375]Compounds 211-214 were synthesized
starting from the amine 15 (scheme 4), compounds 215-216 were prepared starting from the amine
197 (scheme 54), compound 217 was obtained starting from the amine 80 (scheme 26), while
compounds 218-219 were derived starting from the amine 9 (scheme 2). Scheme 60 Example 92 



N-(3-Fluoro-4-(2-(44(2-metlaoxyethylamino)methyl)phenyl)thieno[3,2-b]pyridin-7-yloxy)phenyl)- 3
-(4-tluoropheny1)-2-oxolmidazolidine-1-carboxamide (220) Step 1: ten-Butyl
4-(7-(2-fluoro-4-(3(4-fluoropheny1)-2-oxoimidazolidine-1 -
carboxamido)phenoxy)thieno[3,2-b]pyridin-2-yl)benzyl(2-methoxyethyl)carbamate (223)
103761Starting from the amine 221 [prepared according to the scheme 26, using arylboronate 76 as
an intermediate (Table 2)] and 3-(4-fluoropheny1)-2-oxoimidazolidine- I-carbonyl chloride (222), and
following the procedure described above for the synthesis of compound 210 (example 82, scheme
59), title compound 223 was obtained in 40% yield. MS (m/z): 730.3 (M+H). [0377]Step 2:
N-(3-Fluoro-4-(2-(4-((2-methoxyethylamino)methyl)phenyl)thieno[3,2-
6]pyridin-7-yloxy)phenyl)-3-(4-fluoropheny1)-2-oxoimidazolidine-1-carboxamide (220) 103781A
solution of 223 (60 mg, 0.082 mmol) and TFA (1mL) in toluene (2 mL) was stirred 30 min at room
temperature. The reaction mixture was concentrated under reduced pressure. The residue was
triturated with diethyl ether, the solid was collected and dried to give the title  compound 220 (70 mg,
99.5%) as an off-white solid. IIINMR (HMSO-do) 8 (ppm): 10.55(s, 114), 8.95(s, broad, 211), 8.52(d, J
= 5.5 Hz, 111), 8.13(s, 111), 7.97(d, J = 8.4 Hz, 211), 7.84(dd, J = 2.5 and 13.1 Hz, 111), 7.65-7.61(m,
414),J = 8.8 Hz, 1H), 7.44(dd, J = 2.4 and 8.8 Hz, 111), 7.30-7.25(m, 211), 6.65(d, J = 5.5 Hz, 1H),
4.21(t, 111), 3.93(m, 414), 3.57(t, 214), 3.30(s, 314), 3.11(m, 2H). MS (raiz): 630.3 (M+H).  Scheme
61    Example 93
NI-(3-Fluoro-4-(2-(1-methy1-1,2,5,6-tetrahydropyridin-3-yflthieno[3,2-b]pyridin-7-yloxy)pheny1)-
N3-(2-methoxyphenyl)malonamide (224) Step 1:
4-(2-Bromothieno[3,2-b]pyridin-7-yloxy)-3-fluorobenzenamine (225) [0379]To a mixture of compound
50 (1.0 g, 2.96 mmol) and N114C1 (46 mg, 0.86 nunol) in Et0H (29 inL) / water (15 mL) at 100 C, Fe
(1.4 g, 25.15 nunol) was added in one portion and the mixture was refluxed with vigorous stirring for
40 min. The mixture was filtered through Celitee, the Celite(r) washed with Et0H and the combined
filtrate concentrated under reduced pressure. The residue was suspended in Et0Ac, washed with
water; the organic phase was dried over  anhydrous Na2SO4 and evaporated affording title compound
225 (916.15 mg, 91% yield). MS (m/z): 338.9 (96 %), 340.9(100%). Step 2: tert-Butyl
4-(2-bromothieno[3,2-b]pyridin-7-yloxy)-3-fluorophenylcarbamate (226)  [0380]A solution of the aniline
225 (300 mg, 0.887 mmol) and BocON (194 mg, 0.887 mmol) in MeCN (1.8 mL) was stirred overnight
at room temperature. The crude mixture was concentrated under reduced pressure affording title
compound 226 (380 mg, 98% yield) that was used in the next step without further purification. MS
(m/z): 439.1 (96 %), 441.1(100%). Step 3: tert-Butyl
3-fluoro-4-(2-(1-methy1-1,2,5,6-tetrahydropyridin-3-ypthieno[3,2-14yridin-7- yloxy)phenylcarbamate
(229) (two-step procedure) [0381]To a mixture of 5-bromo-1-methy1-1,2,3,6-tetrahydropyridine 227
(Drinkuth, S;  Gruetsch, S; Peter, K; Christ!, M. Eur. J Orz. Chem; 14; 2001; 2665-2670)  (LO g, 5.71
mmol), bis(pinacolato)diboron (8.66 mmol, 2.18 g) and AcOK (1.7 g, 17.3 mmol) in toluene (11.4 mL),
Pd(PPh3)4 (0.171 mmol, 198 mg) was added in one portion and the mixture was heated to reflux
under N2 for 2h. The suspension was concentrated under reduced pressure, giving crude 228 that
was re-dissolved in DME (29 mL) and kept under nitrogen. tert-Butyl 4-(2-bromothieno[3,2-
b]pyridin-7-yloxy)-3-fluorophenylcarbamate 226 (380 mg, 0.87 mmol), CsF (2.64 mmol, 401 mg),
NaHCO3 (2.64 mmol, 222 mg), and water (1 mL) were added to an aliquot of the DME solution of 228
(4 mL, 1.22 mmol) and the mixture refluxed overnight under nitrogen. The crude was diluted with
Et0Ac and extracted with IN HCl. The aqueous phase was extracted with DCM, basified to pH-11 by
addition of IN NaOH solution, extracted with Et0Ac. The extract was dried over anhydrous Na2504
and concentrated under reduced pressure giving crude 229 (105 mg, 26% yield) that was used in the
next step without further purification. MS (m/z): 456.1(100%). Step 4:
3-Fluoro-4-(2-(1-methy1-1,2,5,6-tetrahydropyridin-3-yOthieno[3,2-b]pyridin-7- yloxy)aniline (230)
[0382]TEA (1 mL) was added to tert-butyl 3-fluoro-4-(2-0-methyl-1,2,3,6-tetrahydropyridin- 



4-yethieno[3,2-b]pyridin-7-yloxy)phenylcarbamate (229) (105 mg, 0.23 mmol) and the mixture was
stirred for 1 h at room temperature. The solution was concentrated under reduced pressure, the
residue co-distilled with MeCN, redissolved in Me0H and purified by preparative HPLC (gradient 40%
to 95 % Me0H in water, 45 min) giving 230 (50 mg, 0.1 mmol, 48% yield) as a white solid. MS (m/z):
(M+1) 356.1 (100%). Step 5:
NI-(3-Fluoro-4-(2-(1-methy1-1,2,5,6-tetrahydropyridin-3-yethieno[3,2-b]pyridin-7-
yloxy)phenyl)-N3-(2-methoxyphenyemalonamide (224)  WO 2008/041053PCT/IB2006/004306
[0383]A solution of 3-fluoro-4-(2-( 1 -methyl-1,2,3,6-tetrahydropyridin-4-yl)thieno[3,2-
b]pyridin-7-yloxy)aniline (230) (50 mg, 0.110 runol), 3-(2-methoxyphenylamino)-3-oxopropanoic acid
27 (34 mg, 0.165 inmol) (scheme 8), EDC (25 mg, 0.165 mmol) and HOBt (22 mg, 0.165 nirnol) in
DMF (1.1 mL) was stirred overnight at room temperature. More 27 (34 mg, 0.165 mmol) and EDC (25
mg, 0.165 mmol) were added and the mixture stirred for a further 6h. The mixture was diluted with
Et0Ac, extracted with water, dried over anhydrous Na2SO4, and concentrated under reduced
pressure. The residue was re-dissolved in Me0H and purified by preparative HPLC (gradient 40% to
95 % Me0H in water, 45 min) followed by flash chromatography (Me0H/CHC13/NH.40. 1:9:0.1) giving
title compound 224 (19 mg, 0,056 mmol, 51% yield) as a white solid. 11-1NMR (400 MHz, DM80-4) 8
(ppm): 10.61(s, 1H), 9.64(s, 1H), 8.45(d, J=5.5Hz, 1H), 8.07(dd, J=8.8Hz, J-=1.4Hz, 111), 7.86(dd,
J-=2.3Hz, J--=13.1Hz, 111), 7.49-7.41(m, 311), 7.11- 7.05(m,2H), 6.92(m,1H), 6.61(dd, J=0.8Hz,
J=5.5Hz, 111), 6.43(m, 1H), 3.86(s, 3H), 3.64(s, 2H), 3.33(m, 2H), 2.52-2.50(m, 211), 2.49(m, 2H),
2.36-2.33(m, 5H). MS (m/z): 547.42(100% yield). Scheme 62  HO j;), NO2 Ph20/K2CO3 180C 233
NO2 Fe, NH4CI 0/E101-1S-I20 S // I / 234  Example 94
(Z)-NI-(4-(2-(4-(Dimethylamino)but-1-enyl)thieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-N3-
methyl-N3-phenyhnalonamide (231) Step 1: 7-Chlorothieno[3,2-b]pyridine-2-carbaldehyde (232)
[0384]To a solution of 7-chlorothieno[3,2-b]pyridine (2) (2 g, 11.83 mmol) in 'CHF (40 mL) n-BuLi
(2.5M in hexanes, 5.7 rttL, 14.2 mmol) was added dropwise at -78 C and the reaction mixture stirred 1
h. DMF (2.7 mL, 35.5 num was added and stirring continued 1 h more. The reaction mixture was
poured into water, extracted with Et0Ac, the combined organics dried over anhydrous Na2SO4, and
concentrated under reduced pressure. The residue was triturated with ether and filtered affording title
compound 232 (2 g, 10.12 mtuol, 86% yield). MS (m/z): 197.9 (36%), (M + Me0H +1) 230.0 (100%).
Step 2: 7-(2-Fluoro-4-nitrophenoxy)thieno[3,2-b]pyridine-2-crubaldehyde (233) [0385]A mixture of
aldehyde 232 (500 mg, 2.53 mmol), 2-fluoro-4-nitrophenol (595 mg, 3.79 trunol), 1C2CO3 (700 mg,
5.06 nunol) and Ph20 (3.4 mL) was stirred in a sealed tube for 12 h at 170 C. The mixture was
suspended in a water / Et0Ac mixture, sonicated a few minutes and filtered, the solid residue was
washed successively with water, Et0Ac and ether, giving crude 233 (500 mg, 1.17 mmol, 46% yield)
that was used in the next step without further purification. MS (rn/z): (M+1) 319.0(14%), (M + Me0H +
1) 351.0 (100%). Step 3:
4-(7-(2-Fluoro-4-nitrophenoxy)thieno[3,2-b]pyridin-2-yI)-N,N-dimethylbut-3-en-l-amine (234)  [0386]To
a solution of (2-(dimethylamino)ethyDniphenylphosphonium bromide (680 mg, 1.54 mmol) in THF (7.7
mL) was added n-BuLi (2.5M in hexanes, 0.65 mL, 1.62 nunol) dropwise at 0 C, the resulting mixture
was warmed to room temperature and stirred for 30 min.
7-(2-fluoro4-nitrophenoxy)thienoj3,2-b]pyridine-2-carbaldehyde 233 (500 mg, 1.17 tnmol) was added
in one portion and the mixture was stirred for 2 h. The mixture was poured into water, extracted with
Et0Ac; the organic phase was extracted with 3% citric acid, the combined aqueous phase was basified
to pH-41 by the addition of IN NaOH. It was then extracted with Et0Ac, dried over anhydrous Na2SO4
and concentrated under reduced pressure affording title compound 234 (360 tug, 0.929 nunol, 78%
yield) as a crude mixture that was used in the next step without further purification. MS (m/z): (M+1)
388.1 (100%). 



Step 4: (Z)-4-(2-(4-(Dimethylamino)but-1-enyl)thieno[3,2-b]pyriciin-7-yloxy)-3-fluoroaniline (235)   WO
2008/041053PCT/1B2006/004306 103871To a mixture of
4-(7-(2-fluoro-4-nitrophenoxy)thieno[3,2-b]pyridin-2-y1)-N,N- dimethylbut-3-en-l-amine (234) (171 mg,
0.44 mmol) and NRICI (20 mg, 0.37 mmol) in Et0H (4.4 mL) / water (2.2 mL) at 100 C, Fe (209 mg,
3.75 mind) was added in one portion and the mixture was heated to reflux with vigorous stirring for 40
min. The mixture was filtered through Celite(r), the Celite(r) washed with Et0H and the combined
organic solutions concentrated under reduced pressure. The residue was dissolved in Me0H and
purified by preparative ITPLC (gradient 40% to 95 % Me0H in water, 45 min) giving title compound
235 as a yellow solid (122.8 mg, 0.3 mmol, 69% yield). MS (raiz): (M+1) 358.1 (100%). Step 5:
(Z)-141-(4-(2-(4-(Dimethylamino)but-l-enyl)thieno[3,2-b]pyridin-7-yloxy)-3-
fluoropheny1)-N3-methyl-N3-phenylmalonamide (231) 10388]A solution of
(Z)-4-(2-(4-(dimethylamino)but-l-enypthieno[3,2-bipyridin-7-yloxy)-3- fluoroaniline (235) (69.1 mg,
0.193 nunol), 3-(methyl(phenyl)amino)-3-oxopropanoic acid 31 (46 mg, 0.26 tnmol) (scheme 10), and
EDC (45 mg, 0.24 mmol) in DMF (2.8 inL) was stirred overnight at room temperature. More 31 (45 mg,
0.26 mmol) and EDC (45 mg, 0.24 mmol) were added and the mixture stirred 6 h more. The mixture
was diluted with Et0Ac, washed with water, dried over anhydrous Na2SO4, and concentrated under
reduced pressure. The residue was redissolved in Me0H and purified twice by preparative HPLC
(gradient 40% to 95 % Me0H in water, 45 min) giving title compound 231 (35 mg, 0.066 mmol, 34%
yield) as a white solid. 111 NMR (400 MHz, DMSO-d6) 8 (ppm): 10.32 (s, 111), 8.48 (d, J=5.5Hz,
111), 7.80 (d, J=12.711z, 111), 7.54 (s, 111), 7.5-7.3 (m, 7H), 6.78 (d, J=12.2Hz, 111), 6.62 (d,
J=5.5Hz, 1H), 5.92 (tt, J=7.2Hz, J=4.511z, 11.7Hz, 111), 3.21 (s, 5H), 2.59 (m, 2H), 2.42 (dd, 6.8Hz,
7.4Hz, 210, 2.16 (s, 6H). MS (m/z): (M+1) 533.1 (100 %).  Example 95
NI-(4-(2-(2,2-Dimethylhydrazinecarbonypthieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-N3-(2-
methoxyphenyl)malonamide (236) Step 1:
7-Chloro411,N1-dimethylthienop,2-bipyridine-2-carbohydrazide (237) [0389]To a suspension of
7-chlorothieno[3,2-b]pyridine-2-carbonyl chloride 20 (1g, 4.33 mmol) (scheme 6) in DCM (22 mL),
1,1-dimethylhydrazine (0.33 InL, 4.33 mmol) was added in one portion and the mixture was stirred for
5 h. More 1,1-dimethylhydrazine (0.33 mL, 4.33 mmol) was added and the mixture was stirred
overnight at room temperature. The crude was diluted with Et0Ac, extracted with IN NC!, the aqueous
solution basified to p11-11 by addition of 1N NaOH, extracted with Et0Ac, the organic phase dried
over anhydrous Na2SO4 and concentrated under reduced pressure affording 237 (798 mg, 3.13
ramol, 72%) as a crude mixture that was used in the next step without further purification. MS (Ink):
(M+1) 255.9 (100%), 257.9 (39%). Step 2:
7-(2-Fluoro-4-nitrophenoxy)-NR'-dimethylthieno[3,2-b]pyridine-2-carbohydrazide (238) [0390]A
mixture of 7-chloro-NR'-dimethylthieno[3,2-bbyridine-2-carbohydrazide (237) (798 mg, 3.13 mtnol),
2-fluoro-4-nitrophenol (740 mg, 4.70 nimol), K2CO3 (830 mg, 6.26 mum')  and Ph20 (4.2 mL) was
stirred in a sealed tube for 12 h at 170 C. The mixture was diluted with DCM, extracted with water, the
organic phase dried with anhydrous Na2SO4 and concentrated. The residue was purified by flash
chromatography (Et0Ac/hexanes 1:1) giving 238 (772.5 mg, 2.05 mmol, 66% yield) as a brown foam.
MS (mu): (M+1) 377.0 (100%). Step 3:
7-(4-Amino-2-fluorophenoxy)-AP,AP4imethylthieno[3,2-b]pyridine-2-carbohydrazide (239) [03911To a
mixture of 7-(2-fluoro-4-nitrophenoxy)-NR-dirnethylthienop,2-blpyridine-2- carbohydrazide 238 (772
mg, 2,05 nunol) and NH4C1 (93 mg, 1.74 nunol) in Et0H (20.5 mL) / water (10.3 rnL) at 100 C, Fe
(973 mg, 17.73 nunol) was added in one portion and the mixture was heated to reflux with vigorous
stirring 40 min. The mixture was filtered through Celite(r), the Celite(r) washed with Et0H and the
combined organic solutions concentrated under reduced pressure. The residue was purified by flash
chromatography (Me0H/DCM 1:9) giving 239 (605 mg, 1.75 mmol, 85%). MS (in/z): (M+1)
347.0(100%). Step 4:
NI-(4-(2-(2,2-Dimethylhydrazinecarbonyl)thieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-
N3-(2-methoxyphenyl)malonarnide (236) [03921A solution of
7-(4-amino-2-fluorophenoxy)-N,AP-dimethylthieno[3,2-b]pyridine-2- carbohydrazide 239 (200 mg,
0.578 mmol), 3-(2-methoxyphenylamino)-3-oxopropanoic acid 27 (195 mg, 0.693 mmol), and EDC
(230 mg, 0.693 nunol) in DMF (8.3 mL) was stirred overnight at room temperature. More 27 (195 mg,
0.693 nunol) and EDC (230 mg, 0.693 mmol) were added and the mixture stirred 6 h more. The crude
was diluted with Et0Ac, extracted with water, over with anhydrous Na2504, and concentrated under
reduced pressure. The residue was re dissolved in Me0H and purified twice by flash chromatography
(DCM/Me0H 9:1) affording 236 (207 mg, 0.385 nunol, 67% yield) as a white solid. IIINMR (400 MHz,
DMSO-d5) 8 (ppm): 10.60(s, 114), 9.94(s, 0.513), 9.63(s, 111), 9.49(s, 0.513), 8.57(dd, 3=5.511z,
J=7.211z, 111), 8.26(m, 11-1), 8,07(d, 3=7.4Hz,1H), 7.88(d, 1=12.9Hz, 113), 7.54-7.43(m, 2H),
7.07(m, 211), 6.91(m, 1H), 6.73(m, 1H), 3.86(s, 3H), 3.65(s, 211), 2.63(s, 311), 2.61(s, 311). MS
(m/z): (M+1) 538.0 (100 %). Example 96
NI-(4-(2-(2,2-Dimethylhydrazinecarbonypthieno[3,2-14yridin-7-yloxy)-3-fluoropheny1)-N3-
methyl-N3-phenylmalonamide (240) [03931Following the procedure described above for compound
236 (example 95, scheme 63) but replacing acid 27 with 3-(methyl(phenypamino)-3-oxopropanoic acid
(31), title compound 240  



was obtained in 44% yield. ill NMR (400 MHz, DMS0-4) 6 (pprn): 10.36(s, 11-1), 10.08(br, 0.3H),
9.52(s, 0.7H), 8.58(dd, J5.5Hz, J=--8.4Hz, 11-D, 8.20(m,1H), 7.79(m, 1H), 7.49-7.30(m, 711), 6.75(d,
Jr-5.5Hz, 111), 3.21(s, 214), 3.2(s, 3H), 2.64(s, 31-1)2.59(s, 311). MS (rn/z): (M+1) 522.1 (100%).
Scheme 64 Example 97
N'-(3-Fluoro-4-(2-(1,2,2-trimethylhydrazinecarbonyl)thieno[3,2-b]pyridin-7-yloxy)pheny1)-N3-(2-
methoxyphenyl)raalonamide (241) Step 1:
7-Chloro-N,N,N-trimethylthieno[3,2-b]pyridine-2-carbohydrazide (242) [0394]To a solution of
7-chloro-N,N-dimethylthieno[3,2-b]pyridine-2-carbohydrazide 237 (scheme 63) (357.9 mg, 1.4 nraol) in
THE (14 mL) / DMF (9 mL),at 0 C, NaH (60% in mineral oil, 112 mg, 2.8 nunol) was added in one
portion and the mixture was stirred for 1 h. Mel (0.118 mL, 2.8 tnmol) was added and the mixture was
warmed to room temperature and stirred for 1 h. The suspension was poured into water and extracted
with Et0Ac. The organic phase was extracted with 0.1N HCl, the aqueous phase basified to pH - 11 by
addition of 1 N NaOH and extracted with Et0Ac. The organic phase was dried over anhydrous Na2804
and concentrated under reduced pressure affording 242 (111.2 mg, 041 ratnol, 29%) as a yellow solid.
MS (n/z): (M+1) 269.9 (100%), 271.0(38%). Step 2:
7-(2-Fluoro-4-nitrophenoxy)-N,NcM-trimethylthieno[3,2-b]pyridine-2-earbohydrazide (243)
[0395]Following the procedure described above for compound 238 (step 2, example 95, scheme 63)
but replacing chloride 237 with compound 242, title compound 243 was obtained in 66% yield. MS
(m/z): (M+1) 391.1 (100%). Step 3:
7-(4-Amino-2-fluorophenoxy)-N,N,N-trimethylthieno[3,2-b[pyridine-2-carbohydrazide (244)
[0396]Following the procedure described above for compound 239 (step 3, example 95, scheme 63)
but replacing 238 with compound 243, title compound 244 was obtained in 33% yield. MS (m/z): (M+1)
361.1 (100%). Step 4: N1-(3-fluoro-4-(2-(1,2,2-trimethylhydrazinecarbonypthieno[3,2-b]pyridin-7-
yloxy)phenye-N3-(2-methoxyphenyemalonamide (241) [0397]Following the procedure described
above for compound 236 (step 4, example 95, scheme 63) but replacing amine 239 with
7-(4-amino-2-fluorophenoxy)-N,N,Ntrimethylthieno[3,2-b]pyridine-2-carbohydrazide (244), title
compound 241 was obtained in 43% yield. 1H NMR (400 MHz, DMSO-d6) 5 (ppm): 10.45(s, 1H),
8.45(d, J=5.4Hz, 1H), 7.79(d, J-13.3Hz, 1H), 7.67(s, 1H), 7.62-7.31(m, 7H), 6.62(d, J=5.4Hz, 1H),
3.40(s, 9H), 3.23(s, 2H), 3.21(s, 314). MS (m/z): (M+1) 536.2 (100 %). Scheme 65 HNMe    Me-NH245
246 3-((2-Fluorophenyl)(methyl)amino)-3-oxopropanoic acid (245) [0398]To a solution of methyl
3-chloro-3-oxopropanoate (1.75 mL, 15.99 mmol) in dry DCM (32 ml) was added
2-fluoro-N-methylaniline (2 g, 15.99 mmo 0 and the reaction mixture was stirred at 0C for 1 h,
evaporated then redissolved in Et0Ac, washed with dilute NaHCO3, and brine. The organic phase was
dried over sodium sulfate, and concentrated under reduced pressure to afford methyl
3((2-fluorophenyl)(methyflamino)-3-oxopropanoate as yellow oil which was  WO 20081041053PC T/ I
B2006/0(14306 



used without further purification (3.3 g, 16 mraol, 97%, crude). To a solution of this material (3.3 g, 16
mmol) in THF (16 ml) and water (16 ml) was added Li011H20 (1.35g, 31.5 mmol) and the reaction
mixture was stirred overnight, evaporated (to remove the THF) and then extracted with Et0Ac. The
aqueous phase was acidified to pH4 by addition of 1N HCI and extracted with Et0Ac. The solution was
dried over Na2804, filtered and concentrated under reduced pressure to afford the title compound 245
as a brown solid, which was used without further purification (2.75 g, 13.03 mmol, 81% yield). MS
(m/z): (M+1) 218.0(88%), (2M+Li) 429.0(100%). 1-(Methyl(phenyl)carbamoyflcyclopropanecarboxylic
acid (246) 103991To a solution of cyclopropane-1,1-dicarboxylic acid (1.5 g, 11.53 mmol) in Tiff (24
mL) TEA (1.6 mL, 11.53 nunol) was added dropwise and under stirring thionyl chloride (0 83 mL,
11.53 nunol) and the mixture stirred 30 min at room temperature. A solution of N-methylaniline (1.3
inL, 11.53 mmol) in THE (14 mL) was added dropvvise at 0 C and the mixture was stirred for 2 h. The
mixture was diluted with Et0Ac, extracted with 2N Na0H, acidified to pH-2 by addition of 2N HC1 and
extracted with Et0Ac, dried over anhydrous Na2SO4 and concentrated under reduced pressure
affording 246 (1.24 g, 5.66 mmol, 49%) as a white solid. MS (m/z): (M+1) 220.0 (100%). Table 6
Compounds 247-252 (examples 98-103) prepared starting from the amine 12 and acids 27, 29, 161,
31, 245 and 246, according to the scheme 3 N,"R 0 Cpd Ex. R Name Characterization 247 98 0Me
N---)- o W-(3-fluoro-4-(2-(1-methyl- 1H-imidazo1-4-y1) thieno[3,2- blpyridin-7-yloxy)pheny1)-N3-
(2-methoxypheny0malonamide '11 NMR (400 MHz, DMSO-d6) S (ppm): 10.57(s, 11), 9.63(s, 1H),
8.40(d, 1=5.511z, 111), 8.08(dd, 1=8.9Hz, 3=1.4Hz, 111), 7.96(d, 1--1.2Hz, 111), 7.85(dd, .1=12.911z,
3=2.4Hz, 111), 7.68(s, 111), 7.51-7.41(m, 211), 7.09-7.05(m, 21), 6.94-6.90(m, 211), 6.59(d, J=5.5Hz,
111), 3.86(s, 31), 3.73(s, 311), 3.65(s, 21). MS (m/z): (M+1) 532.0 (100%) 248 19 Hr Si WI'
W-(3-fluoro-4-(2-0-methyl- 1H-imidazo1-4-y1)thieno[3,2- hipyridin-7-y1oxy)pheny1)-N7-
(2-fluorophenyl)malonamide 'H NWIR (400 MHz, DMSO-d6) 8 (Wm). 10.57(s, 111), 10.06(s, 111),
8.43(d, 1=5.5Hz, 1H), 7.99(m, 111), 7.87(dd, 3=12.9Hz, S=-2.3H2, III), 7.86(d, 3=1,211z, 1H), 7.70(4,
3=0.9Hz, IR), 7.68(s, 11-1), 7.51-7.41(m, 211), 7.28(m, 111),  WO 2008/041053PCT/1B2006/004306
Cpd 



Ex. 14 Name Characterization     7.20-7.15(m, 211), 6,59(dd, J=5,311z, J=0.611z, 113), 3.72(s,
311), 3.63(s, 210. MSizo/z): (M+1) 520.1 (100%) 249 100 ,zz_z 14-(3-fluoro-4-(2-(1-methyl-IH- 11
NMR (400 MHz, DM50-d6) 5 (ppm): 10.39(s, 111),    imidazol-4-y0thieno[3,2- 10.02(s,1H), 8.44(d,
3=5.4Hz,1H),824(s,111), 7.92-    b]pyridin-7-yloxy)pheny1)-N- 7.87(m, 210, 7.7(4, J=15Hz, 211),
7.63(4, J=7,811z, 21),    phenylcyclopropanc-1,1- 



7.53-7.43(m, 211), 7.31(dd, J=7.6Hz, J=8.211z, 211), 7,07(t,    dicarboxamide .1=7.3Hz, 114), 6.56(d,
3=5.4Hz., 1H), 3.72(s, 311), 1.48(s,     411). MS (m/z): (M+I) 528.0 (100 %) 250 101
N'-(3-fluoro-4.(2-(1-methyl- '11 NMR (400 MHz, DMSO-ds) 5 (ppm): 1029(s, 11),
1H-imidazol-4-y0thieno[3,2- 8.43(4, I = 5.5 Hz, nix 7.87(d, 1-=1.211z, 1H), 7.79(4,
blpyridin-7-yloxy)pheny1)-N3- J=13.1,nix 7.72(d,3=0.7Hz,114),7.68(s,111),7.50-
methyl-N'thenylmalonamide 7.30(m, 7H), 637(d, J = 5.5 Hz, 111), 3.72(s, 311), 322(s,   



211), 321(s, 311). MS (m/z): (M1-1) 516.1(100%) 251 102 i N'-(3-fluoro-4-(2-0-methyl- 'H NIVIR (400
MHz, DMSO-d6) 5 (ppm): 10.31 (s, 111),   nrN 111-imidazol-4-y0thieno[3,2- 8.52 (d, 3=5.2Hz, 11), 7.9
(s, Ill), 7.77 (d, 3=14.4Hz, 110,   o b]pyridio-7-yloxy)pheny1)-N7- 7.75-7.30 On, 710, 7.05 (s, 1H), 6.68
(d, 5.2Hz, 111), 3.99    2-fluoropheny0-N3-(s, 3H), 3.2 (m, 511). MS (nit): (M+1) 534.0 (100 %)
methylmalonatnide 252 103 F N-(3-fluoro-4-(2-0-methy1-1H- 'H NMR (400 MHz, DM8046) 5 (ppm):
9.92 (s, 111), 8,45    imidazol-4-yl)thieno[3,2- (d, J=5.5Hz, 111), 7.87 (s, 111), 7.76-7.68 (m, 24).
7.38-7.14 



bbyriclin-7-yloxy)pheny1)-N- On, 810, 6.55 (d, I=5.5Hz, 111), 3.72 (s, 31), 326 (s, 3H),
methyl-N-phenylcyclopropane- 1.44 (m, 211), 124 (m, 11). MS (m/z): (M+1) 542.0 (100
1,1-dicarboxamide %)  Table 7 Compounds 253-255 (examples 104-106) prepared starting from the
amines 15 and 197 (scheme 54) and acids 31 and 27 according to the schemes 4 and 54 Cpd Ex.
Sctructure Characterization 253 104 Me  . Inc, is ex..5.4, .--... I //  i sl1/21N H NMR (400 MHz,
DMS0-45) 5 (ppm): 10.30 (s, 1.), 8.42 (d, 1=5.5Hz, 111), 7.96 (d, 3=1Hz, 111), 7.79 (d, J=1Hz, 111),
7.77 (s, 111), 7.67 (s, 111), 7.50-7.30 On, 713), 6.57 (d, J=5.511z, 114), 4.06 (q, J=7,3Hz, 211), 3.22
(s, 20), 3.21 (s, 3H), 1.40 (t, 1=7.3Hz, 311). MS (m/z): (M+1) 530.0 (100 %)   I i i
-(4-(2-(1-Ethy1-1H-imidszol-4-yl)thieno[3,2- b]pyridin-7-y1oxy)-3-1luor ophenyl),N3-methyl-N' -
phenylrnalonamid e 



254 105 HYe F 11 ma (400 MHz, DMSO-d6) 5 (ppm): 10.30(s, 11), 8.42(d, I --- 5.5 Hz, 111), 7.92(4, J
= 1.2 Hz,    n to 111), 7.87(4, 1 = 1.2 Hz, IN), 7.80(s, III), 7.77(4,   o .1=1,2Hz., 111), 7,50-7.30(m, 710,
6.57(4, 1 ,-- 5.5   ...7-L.L5_(... ,-......"..NMe2 Hz, 111), 4.11(t, 1=6.3Hz, 21), 3.22(s, 21), 3.21(s,    313),
2.61(t, 3=6.3Hz 210, 2.18(s, 611). MS (m/z):   N'-(4-(2-0-(2-(dimethyl amino)ethyl)-1H-imida zol- (M+ I)
573'2 (100 %)   4-y0thieno13,2-bbyridin-7-yloxy)-3-fluoropheny1)-   N3-methyl-N3-phenylmalonamide 



E Ex. Sctructure Characterization 255 106 ,ome 14  n 00  H NMR (400 MHz, DMSO-d6) 8 (ppm):
10.61(s, 110, 9.65(s, 111), 8.43(4 J=5.511z, 111), 8.07(dd, 3:=1,411z, 1=9Hz, 111), 7.92(d, 1=1.211z,
111), 7.86(dd, 1=12.9Hz, J=2.311z, 11-1), 7.77(d, 1=1.1 Hz, Up, 7.67(s, 111), 7.5I-7.41(m, 21-1).
7.09-7.01(m, 211), 6.94-6.89(m,110,6.58(d4 1=5.511z, 0.61z, IH), 4.110,1=6.3Hz, 21-1), 3,86(s, 311),
3.65(s, 211), 2.61(1, I=6.311z, 211), 2.19(s, al). MS (m/z): (M+1) 598.1(100%)   NN
NI-(4-(2-0-(2-(dimethylamino)ethyl)-11-1-imidazol- 4-1l)thieno[32-13]pyridin-7-yloxy)-3-fluorophenyl)-
W.(2-rnethox phen I) malonamide   Scheme 66 Example 107
Ni-(3-Fluoro-4-(2-(1-methyl-1,2,3,6-tetrahydropyridin-4-yOthieno[3,2-b]pyridin-7-yloxy)pheny1)-
N3-methyl-N3-phenylmalonamide (256) Step 1:
1-Methyl-1,2,3,6-tenahydropyridin-4-yltrifluoromethanesulfonate (257) [0400]LDA (1.5 N in THF, 8.1
mL, 12.17 mmol) was added to a solution of 1- methylpiperidin-4-one (1.4 InL, 12.17 mmol) in THF (16
mL) at-78 C, the mixture was allowed to warm to room temperature and stirred for 30 min. The
solution was cooled once more to -78 C   and PhNTf2 (5 g, 18.12 mmol) was added in one portion, the
solution warmed to room temperature and stirred for 3 h. The reaction mixture was poured into water,
extracted with ether, the organic phase dried over anhydrous Na2SO4 and concentrated under
reduced pressure. The residue was purified by flash chromatography (Et0Aciflexanes 1:5) affording
257 (2.38 g, 9.7 mmol, 80%) as orange oil. MS (m/z): (M+1) 245.9 (100% yield).  Step 2:
7-(2-Fluoro-4-nitrophenoxy)-2-(1-methy1-1,2,3,6-tetrahydropyridin-4-yOthieno[3,2- b]pyridine (259)
[0401]To a mixture of 1-methyl-1,2,3,6-tetrahydropyridin-4-y1 trifluoromethanesulfonate 257 (450 mg,
1.84 mmol), bis(pinacolato)diboron (477 mg, 2.02 mmol) and K2CO3 (541 mg, 5.52 mmol) in DME
(3.7 mg), Pd(PPh3)4 (106 mg, 0.092 mmol) was added in one portion and the system was heated to
reflux for 2 h under N2. The reaction mixture was cooled down and filtered. To the filtrate containing
the intermediate 258 were added bromide 50 (435 mg, 1.84 mmol), CsF (838 mg, 5.52 mmol),
NaHCO3 (463 mg, 5.52 mmol) and water (0.8 mL), and the mixture was heated to reflux for 2 h more.
The reaction mixture was diluted with water and extracted with DCM; the organic phase was extracted
with IN HC1, the aqueous phase basified to pH-11 by addition of 2N aqueous NaOH, extracted with
DCM, dried over anhydrous Na2504 and concentrated under reduced pressure affording 259 (279 mg,
0.72 mmol, 39% yield) as a brown solid. MS (m/z): (M+1) 385.9 (100%). Step 3:
3-Fluoro-4-(2-(1-methyl-1,2,3,6-tetrahydropyridin-4-yl)thieno[3,2-b]pyridin-7- yloxy)aniline (260)
[0402]To a mixture of 4-(7-(2-fluoro-4-nitrophenoxy)thieno[3,2-b]pyridin-2-y1)-1-methyl- 



1,2,3,6-tetrahydropyridine 259 (279 mg, 0.72 mmol) and NH4C1 (33 mg, 0.612 mmol) in Et0H (7.2
mL) / water (3.6 mL) at 100C Fe (342 mg, 6.2 mmol) was added in one portion and the mixture heated
to reflux with vigorous stirring for 40 min. The mixture was filtered through Celite(r), the Celite(r)
washed with Et0H and the combined organic solutions concentrated under reduced pressure. The
residue was dissolved in Me0H and purified by flash chromatography (DCM/Me0H 5:1) giving 260
(171.3 mg, 0.48 mmol, 67% yield) as a yellow solid. MS (m/z): (M+1) 356.0(100%). Step 4:
M-(3-Fluoro-4-(2-(1-methy1-1,2,3,6-tetrahydropyridin-4-yOthieno[3,2-b]pyridin-7-
yloxy)pheny1)-N3-methyl-N3-phenylmalonamide (256) [0403]Following the procedure described
above for the compound Sc (scheme 3) but replacing acid 1 with the acid 31 and amine 12 with amine
260; the title compound 256 was  obtained in 44% yield. 1HNMR (400 MHz, DM50-d6) 5 (ppm):
10.31(s, 1H), 8.44(d, J=5.48Hz, 1H), 7.79(d, 12.72Hz, 111), 7.5-7.3 (m, 8H), 6.59(d, J=-5.48Hz, 1H),
6.38(t, J=3.52Hz, 111), 3.22(a, 2H), 121(s, 3H), 3.08(m,2H), 2.61(m, 4H), 2.30(s, 3H). MS (m/z):
(M+1) 531.0 (100%). Table 8 Compounds 261-263 (examples 108-110) prepared starting from the
amine 260 (scheme 66) and acids 161, 203 and 212 according to the schemes 45, 57 and 59 Corn Id
Exam  le Sctructure Characterization 261 108 H . . " 0 40 N -ICS  (\NI-Me /
N-(3-Fluoro-4-(2-(1-methy1-1,2,3,6- tetrahydropyridin-4-yl)thieno[3,2-b]pyridin-7-
yloxy)pheny1)-N-phenylcyclopropane-1,1- dicarboxamide III NMR (400 MHz, DMSO-d5) 8 (ppm):
10.19(s, 1H), 8.41(d, 1H, J=5.5Hz), 7.74(dd, 1H, J1=2.2Hz, J2=13.IHz),7.46-7.37(m, 5H),
7.28-7.24(m, 3H), 6.56(d, IH, J=5.5Hz), 6.35(s, br, IH), 4.82(m, IH), 3.03(s, 21-1), 3.01(s, 2H), 2,58(s,
4H), 2.27(s, 3H), 0.99(s, 3H), 0.98(s, 31-1). MS(m/z): 543.0 (M+H) 262 109 Y 0 40 nN le S 1 11-1
NMR (400 MHz, DMS0-4) 8 (ppm): 10.19(s, IH), 8.41(d, 1H, J=5.5Hz), 7.74(dd, IH, J1=2.2Hz,
J2=13.1Hz),7.46-7.37(m, 5H), 7.28-7.24(m, 3H), 6.56(d, IH, J=5.5Hz), 6.35(s, br, IH), 4.82(m, IH),
3.03(s, 2H), 3.01(s, 2H), 2,58(s, 4H), 227(s, 3H), 0.99(s, 3H), 0.98(s, 3H) MS (m/z): 559.1 (M+H).
N-Me / N 



N1-(3-Fluoro-4-(2-(1-methyl-1,2,3,6- tetrahydropyridin-4-yl)thieno[3,2-b]pyridin-7-
yloxy)pheny1)-N3-isopropyl-N3- phenylmalonamide  263 110 Hr--\ NNN o 41 T I 0 ..-}-,...-S\ IFI NMR
(400 MHz, DMSO-c/5) 5 (PPm): 10.57(s, 1H), 8.44(d, IH, J=5.514z), 7.84(dd, IH, 12=13.3Hz), 7.62(d,
IH, J=7.SHz), 749(s, IH), 7.46-7.40(m, 4H), 7.I7(t, 1H, J=7.2Hz), 6.60(d, IH, J=5.3Hz), 6.37(t, IH,
J=3.8Hz), 3.95(m, 4H), 3.05(m, 2H), 2.59(s, 4H), 2.28(s, 3H). MS (m/z): 544.1 (Ivt+H)   -k-N/N-Me
N-(3-Fluoro-4-(2-(1-methyl-1,2,3,6- tetrahydropyridin-4-yOthieno[3,2-b]pyridin-7-
yloxy)pheny1)-2-oxo-3-phenylimidazolidine-1- carboxam ide    202EV 988514057 US  Example 111
N-(3-Fluoro-4-(2-0-methy1-1,2,3,6-tetrahydropyridin-4-ypthieno[3,2-b]pyridin-7-yloxy)phenyl)-
3-(4-fluoropheny1)-2-oxoimidazolidine-1-carboxamide (264) Step 1: ter(-Butyl
4-(trifluoromethylsulfonyloxy)-5,6-dihydropyridine-1(210-carboxylate (265) [0404]LDA (1.5 N in TI-IF,
7.2 la, 10.68 mraol) was added to a solution of tert-butyl 4- oxopiperidine- 1 -earboxylate (1.94 inL,
9.74 nunol) in TRF (13 mL) at-78 C, the mixture was warmed to room temperature and stirred for 30
min. The solution was cooled to -78 C and 1,1,1- trifluoro-N-(pyridin-2-y1)-N-(trifluoromethylsulfonyl)
methanesulfonamide (4.0 g, 11.2 nunol) was added in one portion, the solution was warmed to room
temperature and stirred for 1 E The mixture was diluted with Et0Ac, washed with IN HC1, water, brine
and concentrated under reduced pressure to a minimum volume, and filtered. The filtrate was
collected, further  concentrated and the residue was distilled under reduced pressure affording 265
(2.80 g, 8.17 mmol, 86% yield) as brown liquid. MS (m/z): (M - Boc +1) 232.1(26%). Step 2: tert-Butyl
4-(7-(2-fluoro-4-nitrophenoxy)thieno[3,2-14yridin-2-y0-5,6-dihydropyridine1(2H)-carboxylate (267)
[0405]Following the procedure described above for compound 259 (scheme 66) but replacing
compound 257 with tert-butyl 4-(trifluoromethylsulfonyloxy)-5,6-dihydropyridine-1(211)- carboxylate
(265); the title compound 267 was obtained in 56% yield. MS (m/z): (M+1) 472.5 (25%). Step 3:
7-(2-Fluoro-4-nitrophenoxy)-2-(1,2,3,6-tetrahydropyridin-4-ypthieno[3,2-13]pyridine (268) [0406]To a
solution of tert-butyl 4-(7-(2-fluoro-4-nitrophenoxy)thieno[3,2-1Thyridin-2-y1)-
5,6-dihydropyridine-1(21-/I-carboxylate 267 (1 g, 2.13 mmol) in DCM (4.3 mL) TFA (4.3 mL) was
added and the reaction mixture was stirred for 2 h at room temperature. The solvent was removed
under reduced pressure, the residue was suspended in aqueous sodium bicarbonate, the mixture
extracted with DCM, Et0Ac and DCM; the combined organic phases were filtered and the recovered
solids dried. The organic phase was dried over anhydrous Na2504, concentrated under reduced
pressure and the residue was combined with the solid material obtained earlier to provide 268 (806
mg, 2.12 mmol, 100% yield) as a yellow solid. MS (ni/z): (M+1) 372.1 (100%). Step 4:
1-(4-(7-(2-Fluoro-4-nitrophenoxy) thieno[3,2-b]pyridin-2-A-5,6-dihydropyridin-1(2H)- ypethanone (269)
[0407]To a suspension of 4-(7-(2-fluoro-4-nitrophenoxy)thieno[3,2-1Thridin-2-y1)-1,2,3,6- 



tetrahydropyridine 268 (400 mg, 1.08 mmol) and DIPEA (0.207 mL, 1.19 mmol) in DCM was added
acetyl chloride (0.15 mL, 2.16 mmol) at room temperature and the mixture (that turned homogeneous
soon after) was stirred for 1 h. The crude mixture was concentrated under reduced pressure and the
residue purified by flash chromatography (5% Me0H to 10% Me0H in DCM) affording 269 (358.2 mg,
0.87 mmol, 80% yield) as a white solid. MS (m/z): (M+1) 414.4(100%). Step 5:
1-(4-(7-(4-Amino-2-fluorophenoxy)thieno[3,2-1Thyridin-2-y1)-5,6-dihydropyridin-1(2H)- yl)ethanone
(270) [0408]To a mixture of 1-(4-(7-(2-fluoro-4-nitrophenoxy)thieno[3,2-b]pyridin-2-y0-5,6-
dihydropyridin-1(2H)-y1)ethanone (269) (358.2 mg, 0.87 mmol) and NH4C1 (39.4 mg, 0.74 mmol) in
Et0H (8.7 mL) / water (4.3 mL) at 100C was added Fe (411.3 mg, 7.36 mmol) in one portion and the
mixture heated to reflux with vigorous stirring for 40 min. The mixture was filtered through Celite(r), the
Celite(r) washed with Et0H and the combined organic solutions concentrated  under reduced
pressure. The residue was dissolved in DCM, extracted with water, dried aver anhydrous Na2SO4
and concentrated under reduced pressure affording 270 (256.5 mg, 0.67 ramol, 77% yield) as a white
solid. MS (m/z): (M+1) 384.2(100%). Step 6:
N-(3-Fluoro-4-(2-(1-methyl-1,2,3,6-tetrahydropyridin-4-yl)thieno[3,2-b]pyridin-7-
yloxy)pheny1)-3-(4-fluoropheny1)-2-oxoimidazolidine-1-carboxamide (264) 104091Triphosgene
(209.2, 0.47 nunol) was added to a solution of 1-(4- fluorophenyl)hnidazolidin-2-one (209.2 mg, 0.71
nunol) in l'HE (4.7 rriL) and the mixture was heated to reflux for 6 h.
1-(4-(7-(4-Amino-2-fluorophenoxy)thieno[3,241pyridin-2-y1)-5,6- dihydropyridin-1(2H)-ypethanone 270
(120.0 mg, 0.31 rnmol) and DIPEA (0.1 mL, 0.5 nunol) were added and the mixture was stirred for 1 h
at room temperature. The reaction mixture was transferred to a silica gel flash chromatography
column and eluted with 3% Me0H in DCM affording 264 (97.6 mg, 0.16 mmol, 52% yield) as a white
solid, 11-1NMR (400 MHz, DMS0-4) 8 (ppm):10.55(s, 111), 8.47(d, 5.5Hz, 1H), 7.84(dd, J=2.4Hz,
13.1Hz, 1H), 7.71-7.63(m, 211), 7.54(m, 111), 7.48-7.42(m, 214), 7.31-7.27(m, 2H), 6.63(m,1H),
6.42(m, 111), 4.21(br, 111), 4.15(br,  11-1), 3.96-3.93(m, 410, 3.71-3.65(m, 211), 2.70(br, 110,
2.59(br, 114), 2.09(s, 1.514), 2.05(s, 1.511). MS (Si): (M+1) 5902 (100%). Scheme 68  Example 112
N1-(3-Fluoro-4-(2-(3-hydroxyazetidine- 1 -carbonyl)thieno[3,2-b]pyridin-7-yloxy)phenyI)-N3-(2-
methoxyphenyl)malonamide (271) Step 1:
(3-(tert-Butyldimethylsilyloxy)azetidin-1-y1)(7-(2-fluoro-4-nitrophenoxy)thieno[3,2-
b]pyridin-2-yOmethanone (273) 104101A mixture of
(3-(tert-butyldimethylsilyloxy)azetidin-1-y1)(7-chlorothienoP,2- b]pyridin-2-yl)methatione 272 (749.7
mg, 1.96 mrnol) (WO 2006/010264), 2-fluoro-4-nitrophenol (461 mg, 2.94 rnmol), K2CO3 (518 mg,
192 mmol) and Ph20 (2.6 mL) was stirred in a sealed tube for 1.5 h at 170 C. The mixture was diluted
with DCM, extracted with water, the organic phase dried over anhydrous Na2SO4 and concentrated.
The residue was purified by flash chromatography (eluted successively with: Et0Ac/hexanes 1:1,
Et0Ac, Et0Ac/Me0H 4:1) affording 273 (336 mg, 0.67 nunol, 34% yield). MS (m/z): (I4+1)504.1
(100%). Step 2:
(7-(4-amino-2-fluorophenoxy)thieno[3,2-b]pyridin-2-y1)(3-(tertbutyldimethylsilyloxy)azetidin-l-yDrnetha
none (274) 104111To a solution of (3-(tert-butyldimethylsilyloxy)azetidin-1 -y1)(7-(2-fluoro-4-
nitrophenoxy)thieno[3,2-b]pyridin-2-yOrnethanone 273 (336 mg, 0.67 mmol) and NiC12.6H20 (318 g,
1.34 nunol) in Me0H/THF (4.7mL/4.7 mL) was added NaBH4(101 g, 2.68 mmol) at 0C and the mixture
stirred for 1 hr. The reaction mixture was added to an EDTA.4Na (1.1g/100 raL) solution and extracted
with Et0Ac. The aqueous layer was filtered and extracted again with Et0Ac. The combined organic
phase was dried over anhydrous Na2SO4 and concentrated under reduced pressure. The residue
was purified by flash chromatography (pure Et0Ac) giving 274 as creamy foam (145.2 mg, 46% yield).
MS (rn/z): (M+1) 474.1 (100%). Step 3:
NI-(4-(2-(3-(tert-Butyldirnethylsilyloxy)azetidine-l-carbonyl)thieno[3,2-b]pyridin-7-
yloxy)-3-fluoropheny1)-N3-(2-methoxyphenyl)malonamide (275) [0412]A mixture of
(7-(4-amino-2-fluorophenoxy)thieno[3,2-b]pyridin-2-y1X3-(tert- butyldimethylsilyloxy)azetidin-1
-yl)methanone 274 (145.2 tug, 0.31 rnmol), 27 (77 mg, 0.367 nunol), and EDC (70.3 mg, 0.367 mmol)
in DMF (4.4 trild) was stirred overnight at room temperature. The crude mixture was diluted with
Et0Ac, extracted with water, dried over anhydrous Na2SO4 and concentrated under reduced pressure
affording crude 275 (178.4 mg, 0.269 mmol, 87% yield) that was used in the next step without further
purification. MS (n/z): (M+1) 665.1 (100%).  Step 4:
N1-(3-Fluoro-4-(2-(3-hydroxyazetidine4-carbonypthieno[3,2-b]pyridin-7-yloxy)pheny1)-
N3-(2-methoxyphenyl)malonamide x HC1 (271) 104131To a suspension of
NI-(4-(2-(3-(tert-butyldimethylsilyloxy)azetidine-1-carbonypthieno
[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)-N3-(2-methoxyphenyl) malonamide 275 (179mg, 0.268 mmol)
in Me0H (18 mL) HC1 ON in dioxane, 0.54 naL, 0.54 mmol) was added dropwise and the mixture was
stirred for 15 min at morn temperature. The solvent was removed under reduced pressure, Me0H was
added to the residue and concentrated, the residue was suspended in water and lyophilized affording
271 (104.6 mg, 0.18 nunol, 67% yield) as a white solid. 11-1NMR (400 MHz, DMSO-d6)  (ppm):
10.68(s, 111), 9.64(s, 111), 8.64(d, 3=5.5Hz, 111), 8.06(dd, J=1.9Hz, J=9Hz, 111), 7.94(s, 1H),
7.89(dd, 5=12.9Hz, 5=2.4Hz, 1H), 7.51(t, J=8.8Hz, 111), 7.46(dd, 1=1.6Hz, J=8.8Hz, 111),
7.11-7.04(m, 211), 6.92(m, 111), 6.84(dd, 3=5.511z, J=1HZ, 111), 6.90(m, 1H), 4.59(m, 1H),
4.36-4.31(m, 211), 3.88-3.84(m, 411), 3.67(s, 21-1). MS (m/z): (M+1) 551.0 (100%). Scheme 69
Example 113 N-(3-Fluoro-4-(2-(1-methy1-1H-imidazol-4-ypthieno
[3,2-b]pyridin-7-yloxy)pheny1)-2-oxo-3- (piperidin- 1 -yeimidazolidine- 1 -carboxamide (276) Step 1:
1-(Piperidin-l-yl)imidazolidin-2-one (278) 104141To a solution of piperidin-l-amine (5 InL, 46.32 mmol)
in THE (46 ritL) 1-chloro-2- 



isocyanatoethane (435 tnL, 50.95 mmol) was added dropwise at 0 C; after the addition was
completed the mixture was stirred for 1 h at 0 C. The reaction was quenched with water, the mixture
was extracted with DCM and the organic phase was concentrated under reduced pressure to produce
the chloride 277 (not isolated). This material was dissolved in THF (93 la), NaH (60% in mineral oil,
3.7 g, 93 mmol) was added at 0 C and the mixture stirred overnight. The solution quenched with
water, extracted with DCM, dried over anhydrous Na2SO4 and concentrated under reduced pressure.
The residue was triturated with hexanes and filleted affording 278 (7.2 g, 43 nunol, 92% yield) as a
white solid. MS (ink): (M+1) 191.9 (100%). Step 2: N-(3-Fluoro-4-(2-(1-methy1-1H-imidazol-4-yethieno
[3,2-b]pyridin-7-yloxy) pheny1)-2- oxo-3-(piperidin-l-yeimidazolidine-1-carboxamide (276)
[04151Triphosgene (107 mg, 0.36 nunol) was added to a solution of 1-(piperidin- l-
yeimidazolidin-2-one (278) (120 mg, 0.71 mmol) in THF (7.1 mL) and the mixture was refluxed 6 It the
solution was cooled down.
3-Fluoro-4-(2-(1-methy1-1H-imidazol-4-yethieno[3,2-b]pyridin7-yloxy)atilline (12) (150.0 mg, 0.44
namol) and DIPEA (0.186 raL, 1.07 mmol) were added and the mixture stirred 1 h at room
temperature. The reaction mixture was filtered, the solution transferred to a flash chromatography
column and eluted with 2% to 5% Me0H in DCM affording title compound 276 (176.4 mg, 0.33 mmol,
75% yield) as a creamy solid. 111NMR (400 MHz, DMS0-4) 8 (ppm): 10.57(s, 1H), 8.4(d, J=5.4Hz,
1H), 7.86(s, 111), 7.79(dd, J=2Hz, 1=12.911z, 111), 7.72(s, 111), 7.68(s, 111), 7.46(t, J=8.9114 1H),
7.36(m, 114), 6.58(d, 5.4Hz, 11-1), 3.76(dd, .1=7.7Hz, J=8.2Hz, 211), 3.73(s, 3H), 3.54(dd, .1=8.2Hz,
J=7.7Hz, 211), 2.9-2.87(m, 414), 1.59(m, 4H), 1.35 (m, 2H). MS (m/z): (M+1) 536.2 (100 %) Example
114 3-Cyclohexyl-N-(3-fluoro-4-(2-(1-methy1-1H-imidazol-4-yethieno[3,2-b]pyridin-7-yloxy)pheny1)-
2-oxohnidazolidine-l-carboxamide (279) Step 1: 1-(Piperidin-l-yeitnidazolidin-2-one (281)
[04161Following the procedure described above for compound 278 (scheme 69) but replacing
piperidin-1 -amine with cyclohexylamine, the tide compound 281 was obtained in 23% yield (via the
intermediate 280). MS (ink): (M+1) 169.2 (56%), (2M+23) 359.3 (100%). Step 2:
3-Cyclohexyl-N-(3-fluoro-4-(2-(1-methy1-1H-imidazol-4-yethieno[3,2-bipyridin-7-
yloxy)pheny1)-2-oxoimidazolidine-1-carboxamide (279) [04171Following the procedure described
above for the compound 276 (example 113) but replacing 1-(piperidin-1-yeimidazolidin-2-one (278) by
1-cyclohexylimidazolidin-2-one (281), the  title compound 279 was obtained in 68 % yield. IH NMR
(400 MHz, DMSO-ds) 8 (ppm): 10.69 (s, 111), 8.44 (dd, 1=5.511z, 111), 7.86 (s, 111), 7.79 (dd,
J=2.5Hz, 5=1311z, 11-1), 7.72(s, 111), 7.68(s, 1H), 7.46(t, Jr--8 .9Hz, 111), 7.35(d, J=5.5Hz, 111),
6.58(d, J=5.5Hz, 113), 3.8(dd, J=7.6Hz, 3=8.0Hz, 211), 3.73(s, 3H), 3.7-3.6(m, 111), 3.44(dd,
J=7.211z, J=8.011z, 211), 1.79-1.60(m, 5H), 1.47-1.41(m, 213), 1.36-1.29(m, 2H), 1.7(m, 1H). MS
(rtiz): (M+1) 535.2. Scheme 70  I. Thlophosgenia0 NH2 /14\  N.- 202: Example 116  Example 115
N-(3-Fluoro-4-(2-(1-methyl-1H-imiduol-4-yfithieno[3,2-b]pyridin-7-yloxy)pheny0-2-oxo-3-
phenylimidazolidine-1-carbothioamide (282) [0418]Thiophosgene (0.052 mL, 0.68 nunol) was added
to a solution of 1- phenylimidazolidin-2-one (100 mg, 0.62 mmoI) in THE (6.2 mL) and the mixture was
heated at 50 C over night. The amine 12 (150.0 mg, 0.44 mmol) and D1PEA (0.115 mL, 0.66 mmol)
were added and the mixture was stirred for 1 h at room temperature. The mixture was diluted with
DCM, the solution was extracted with 3% citric acid solution, dried (Na2SO4) and concentrated under
reduced pressure. The residue was purified by flash chromatography (Me011/DCM) 1:9 affording 282
(143 mg, 0.269 nunol, 61% yield) as a brown solid. IH NMR (400 MHz, DMSO46) 5 (ppm): 12.37 (s,
ill), 8.47 (d, J=5.4142, 1H), 8.06 (dd, J=211z, J=11.3Hz, 1H), 7.87 (d, J=1Hz, 11-1), 7.71 (m, 2H), 7.63
(m, 213), 7.54 (in, 213), 7.45 On, 210,7.21 (dd, J=7.2Hz, J=7.4Hz, 1H), 6.61 (d, 5.4Hz, 1H), 4.24 (dd,
J=7.9Hz, J=6.5Hz, 2E1) 3.98 (dd, J=7.9Hz, 1=6.5Hz, 211), 3.72 (s, 311). MS (n/z): (M+1) 545.1 (100
%).  Example 116
N-(3-Fluoro-4-(2-(1-methy1-1H-imidazol-2-ypthieno[3,2-b]pyridin-7-yloxy)pheny1)-3-(4-
fluoropheny1)-2-oxoimidazolidine-1-carboxamide (283) 



1TN S 0 Nce 283: Example 116 [0419]Title compound 283 was obtained similarly to the compound
282 (example 115) according to the Scheme 69, starting from 1-(4-fluorophenyl)imidazolidin-2-one
and amine 9 (Scheme 2). 1H NMR (400 MHz, DMSO-d6) 5 (ppm) 12.34 (s, 1H), 8.55 (d, J.-- 5.48 Hz,
1H), 8.05 (d, J= 13.1 Hz, 11-1), 7.91 (s, 1H), 7.64 (n, 2H), 7.54 (in, 2H), 7.42 (s, 111), 7.30 (t, J= 8.80
Hz, 211), 7.05 (s, 1H), 6.71 (d, J= 5.28 Hz, 1H), 4.23 (t, J =- 7.43 Hz, 211), 3.98 (m, 5H). MS (m/z):
563.2 (M+H). Scheme 71  Example 117
N1-(3-Fluoro4-(2-(2-oxopyrrolidin-1-yl)thkno[3,2-b]pyridin-7-yloxy)pheny1)-N3-(2-
methoxyphenyl)malonamide (284) Step 1:
1-(7-(4-Amino-2-fluorophenoxy)thieno[3,2-14yridin-2-yppyrrolidin-2-one (285) [0420]A mixture of the
amine 225 (200 mg, 0.59 mmol) (scheme 61), trans-NI,N2- dimethykyclohexane-1,2-diamine (17 mg,
0.118 nunol), pyrrolidin-2-one (0.054 mL, 0.71 /tonal), Cu! (22 mg, 0.118 mmol) and K3PO4 (250 mg,
1.18 tnmol) in dioxane (0.6 mL) was stirred under nitrogen at 70 C over night. The crude mixture was
purified by flash chromatography (Me0H/DCM 1:19) affording title compound 285 (83.7 mg, 0.243
mmol, 41% yield) as an orange solid. MS (m/z): (M+1) 344.0 (100%). Step 2:
ATI-(3-Fluoro-4-(2-(2-oxopyrrolidin-1-y1)thieno[3,2-b]pyridin-7-yloxy)pheny1)-N3-(2-
methoxyphenyHmalonamide (284) [0421]A solution of the amino lactam 285 (80,7 mg, 0.243 mmol),
3-(2- methoxyphenylarnino)-3-oxopropanoic acid 27(76.1 mg, 0.365 mmol), EDC (70 mg, 0.365 mmol)
and HOBt (56 tug, 0.365 nunol) in DMF (2.4 mL) was stirred overnight at room temperature. More
27(76.1 rag, 0.365 mmol) and EDC (70 mg, 0.365 mmol) were added and the mixture was stirred 6 h
more. The mixture was diluted with Et0Ac, extracted with water, dried over anhydrous Na2SO4, and
concentrated under reduced pressure. The residue was crystallized from MeCN affording title
compound 284 (24 mg, 0.044 Immo', 18% yield). 1H NMR (400 MHz, DMSO46) S (ppm): 10.73(s,
1H), 9.63(s, 111), 8.64(d, J=6.5Hz, 111), 8.06(dd, J=10Hz, J=1.5Hz, 114), 7.92(dd, J=13.1Hz,
3=2.311z, 111), 7.59-7.48(m, 2H), 7.12-7,05(m, 311), 6.94-6.90(m, 211), 4.07(dd, J=7.0Hz, 1--7.411z,
211), 3.86(s, 311), 3.67(s, 211), 2.69(dd, J=7.8Hz, J=8.2Hz, 211), 2.24(m, 211). MS (m/z): (M+1)
535.1 (100 %).  Scheme 72    Example 118
N-(3-Fluoro-4-(2-(1.-methy1-1H-imidazol-4-yOthienop,2-b]pyridin-7-yloxy)pheny1)-3-phenyl-2-
thioxoimidazolidine-1-carboxamide (286) 10422]To a mixture of 12 (150 mg, 0.44 mmol) and D1PEA
(0.084 mL, 0.48 mmol) in THP (4.5 inL) 4-nitrophenyl carbamate (97 mg, 0.48 nunol) was added and
the mixture stirred 30 min at room temperature. Thereafter NI-phenylethane-1,2-diamine (0.086 mL,
0.66 mmol) was added and the mixture was stirred for 1 h more, to form the intermediate 287 (not
isolated). Thiophosgene (0.05 ml, 0.66 mine!) and DEPEA (0.232 mL, 1.38 mmol) were added and the
mixture was stirred overnight at room temperature. More thiophosgene (0.05 mL, 0.66 mmol) was
added and the mixture was heated to refltot for 3 h more. The mixture was diluted with DCM,
extracted with water, dried over anhydrous Na2SO4 and concentrated under reduced pressure. The
residue was purified by flash chromatography (5% Me0H in DCM) followed by trituration of the
resulting solid with Me0H affording title compound 286 (61mg, 0.11 mmol, 25%) as a cream solid.
11-1 NMR (400 MHz, DMSO-d6) 8 (ppm): 12.56(s, 1H), 8.45(d, J=5.5Hz, 1H), 7.87(d, 3=1.211z, 111),
7.82(dd, J=2.5Hz, J=12.7Hz, 11-1), 7.73(d, J=0.8Hz, 11-0, 7.67(s, 111), 7.52-7.48(m, 5H),
7.42-7.35(m, 2H), 6.31(dd, J=5.5Hz, J=0.8Hz, HI), 4.27-4.22(m, 210, 4.13-4.09(m, 2H), 3.73(s, 3H).
MS (m/z): (M+1) 545.2 (100%).  Table 9 Compounds 288-290 (examples 119-121) prepared starting
from the amine 197 (scheme 54) and acids 1, 161 and 177 Cpd Ex 



Sctructure Characterization 288 119 HU 401 ric 40 3..,e2 /N,..,,..NM 'H NMR (400 MHz, DMSO-45) 8
(ppm): 10.57 (s, I H), 10,22 (s, 111), 8.43 (d, .1= 5.6 Hz, 111), 7.92 (d, J = 1.2 Hz 1H), 7.88 (dd, J -=
12.4, 2.4 117., 110, 7.77 (d, J = 1.2 Hz, 1H), 7.66 (s, 111), 7.61 (dd, 1 = 8.8, 12 Hz, 2H), 7.49 (t, 3=
8.8 Hz, 111), 7.43 (dd, I - 8.8, 2.4 Hz, 1H), 7.33 (t, J = 8.0 Hz, 210, 7.07 (t, .1= 7.6 Hz, 110, 6.58 (d, J
5.6 Hz, 1H), &Mt, .1=- 6.4 Hz, 210, 3.52 (s, 211), 2.61 (t, J = 6.4 Hz, 2H), 2.19 (s, 6H).   Nlel
M-(4-(241-(2-(Dimethylamino)ethyl)-1Himidazol-4-91)thieno[3,2a]pyridin-7-
y1oxy)-3..fluorophcnyI)-A3- p1aeayIma1onamide  289 120 H V H ) 00 0 2 / N 111 NMR (400 MHz,
DMSO-d6) 8 (ppm): 10.37 (s, 1H), 10.00 (s, 1H), 8.43 (d, I = 5.2 11z, 111), 7.94- 7.87 (d, 211), 7.77
(d, J = 1.2 Hz, 111), 7.66 (s, 111), 7.63 (d, I a-- 8.4 Hz, 211), 7.51 (dd, I = 9.2, 2.0 Hz, 111), 7.45 (t, J =
8.8 Hz, 111), 7.31 (t, I = 8.0 Hz, 21), 7.07 (t, J = 7.6 Hz, 111), 6.55 (d, I -= 5.6 Hz, 110, 4.11 (t, J = 6.4
Hz, 210, 2.61 (t, J= 6.4 Hz, 21), 2.19 (s, 61), 1.48 (s, 411).                   N-
N-(4-(2-(1-(2-(dimethylamino)ethyl)-1H- imidazok4-yl)tbieno[3,2-b]pyridin-7-
yloxy)-3-fluoropheny1)-Nphenykyclopropane-1, I -dicarboxamide                  290 121 F  40 11\ 0 



N,......"_,Nme3 'H NMR (400 MHz, DMSO46) 8 (ppm): 10.37 (bs, 110, 8.44 (d, I = 5.6 Hz, 111), 7.92
11), 10.30 (bs, (d, J = 1.0 Hz, 111), 7.90-7.80 (m, 21), 7,77 (d,) = 1.0 Hz, 111), 7.67 (s, 111), 7.52 (dd,
I = 8.8, 2.0 Hz, 110, 7.47 (t, I = 8.8 Hz, 111), 731-7.23 (in, 111), 7.23-7.15 On, 211), 6.56 (d, 1 = 5.6
Hz, 1H), 4.11 (t, J = 6.4 Hz, 210, 2.61 (t, J = 6.4 Hz, 210, 2.19 (s, 611), 1.63-1.52 (in, 411).   NN-.....4
N-(4-(2-(142-(Dimethylamino)ethy1)-1Himidazol-4-y0thMno[3,2-b]pyridin-7-
yloxy)-3-fluoropheny1)-N-(2- fluorophenyl)eyelopropane-1,1- dicarboxamide    Scheme 73 ---s. NH
NaH  CV-N.--11-y._Disiso LC'L.,N I THF, 0C to rt60C 291292
4-Iodo-1-(3-(pyrrolidin-1-y1)propyl)-1H-imidamle (293) Step 1.
1-(3-Chloropropy1)-4-iodo-1H-imidazole (292) 10423]To a stirred solution of 4-iodo-1H-imidazole
(291,2 g, 10.3 nunol) fa) Y. He etal., TeL Left. 45, 2004 5529-5532. b) Panosyan F.13., Still, I.W.J.,
Can. J. Chem. 79, 2001, 1110-1114.1 in  dry tetrahydrofuran (40 mL) at 0C under nitrogen was added
sodium hydride (60% in oil, 0.91 g, 22.7 mmol). The mixture was stirred for 20 min. at 0C,
1-bromo-3-chloropropane (12 mL, 12.4 nunol) was added and stirring was continued for 24 h at room
temperature. Water was added and the aqueous solution was extracted twice with ethyl acetate. The
combined organic layers were dried over anhydrous sodium sulfate and the solvent was removed
under reduced pressure. The residue was purified by column chromatography on silica gel (eluent
ethyl acetatedichloromethane, 4:96) to afford 292 (1.35 g, 5.0 mmol, 49% yield) as a light yellow oil.
IHN1VIR (400 MHz, DMSO-d6) 8 ppm: 7.63 (d, J = 1.2 Hz, 1H), 7.42 (d, J = 1.2 Hz, 1H), 4.08 (t, J =
6.8 Hz, 211), 3.55 (d, J = 6.8 Hz, 2H), 2.16 (q, J = 6.8 Hz, 211). MS (m/z): 271.0 (M+H, 100%), 273.0
(M+H, 32%). Step 2. 4-Iodo-1-(3-(pyrrolidin-1-yppropy1)-1H-imidazole (293) [0424]A solution of the
chloride 292 (1.2 g, 4.44 mmol) and pyrrolidine (1.1 mL, 13.3 ramol) in dry DMS0 (2 rnL) was heated
at 60C under nitrogen for 3 h. The reaction mixture was cooled, diluted with water and the aqueous
phase was extracted twice with ethyl acetate. The combined organic layers were dried over
anhydrous sodium sulfate and the solvent was removed under reduced pressure. The residue was
purified by column chromatography on silica gel (eluent methanol-dichloromethane, 5:95 to 20:80) to
afford 293 (1.06g, 3.47 ITIMOL 78% yield) as a colorless oil. IHNMR (400 MHz, DMSO-d6) 8 ppm:
7.59 (d, J = 1.2 Hz, 1H), 7.39 (d, J = 1.2 Hz, 1H), 3.98 (t, J = 7.2 Hz, 2H), 2,45-2.33 (in, 4H), 2.29 (t, J
= 7.2 Hz, 211), 1.84 (q, J = 7.2 Hz, 2H), 1.72-1.62 (m, 4H). MS (raiz): 305.9 (M+H). [0425]hnidazole
293 was used for the synthesis of compounds 294-299 (examples 122-127), Table 10. 



WO 2008/041053  1H NMR (400 MHz, DMSO-d6) pprn: 10.58(s, 1H), 8.45143 = 5.6 Hz, 114), 7.95(d,
J =1.2 Hz, 111), 7.85(dd, J = 2.0 and 132 Hz, 111), 7.77(d, J = 1.2 Hz, 111), 7.68(s, 1H), 7.63(d, I= 8.0
Hz, 2H), 734-7.40(m, 414), 7.18(t, I = 8.0 Hz, 111), 6.60(cl, J =5.6 Hz, /H), 4.08(t, I= 6.8 Hz, 2H),
4.04-3.90(m, 4H), 2.06-1.92(m, 211), 1.84-1,66(m, 411). '(in? `111)0L-1-98.1 '41Z `111)961-01-Z
`CHZ '1u)05-Z -067 4(H17 41:11)06t-1017 '(HzZ'L = f `0601, %HI `2Hg = f EP)6C9 VIZ
`11:017Z-L-ZE'L40:01177.-0g1 `(HZ `131) 191-L92 VII %)1'9.1. xfu 'Ott L '(U "41Z' 1 Pun = f
1313)178-L '411 'OWL 1111 'EH 9'5 = f '014E8 t1-11 '0175'01 :mcidg (9P-OSYKI00011341N HI
11317 t1)17L -Z8*I 1HZ cul)1761-90t 1HZ 10017-Z -ZCZ Int '13:006E-017 'On "zn 89= I '08017 '(HI
`711 9.5 = f (P)099 %HI "LH O*8 = I 1)ZO'L (H17 7u)887.-9S-L '411 t1)8cL-g9t `s)89.1 'Gil 'ski' (ai '2H
ZT1 Puy O'Z = f `13)98'L '4H '9)SCL `an "zii ws =1 `13)5V8 `s)01'01 auddg (9P-OSPICI 'rafts' OM
IIPIN.H1 aimanals F r\N--Cd) 001 yN-1(  0 0 0 N-(3-Fluoro-4-(2-(1-(3-(pynrolidin-1-y1)propy1)-
111-imidazol-4-y1)thieno[3,2-blpyridin-7- yloxy)plienyl)-2-oxo-3-plieny1imidawlidine-1- carboxamide  H
F] 0 0  till \ rff.)_eS_XL) N I Pr N-(3-F1uoro-4-(2-(-(3-(pyrrolidin-1-yl)propy1)-
111-imidazol-4-yptideno[3,2-b]pyridin-7- yloxy)pheny1)-3-(4-fluoropheny0-2-
oxoimidazolidine-1-carboxamide  



)gN)(0 N N-(3-Fluom-4-(2-(1-(3-(pyrrolidin-1-yl)propy1)- 1H-imidazA-4-y1)thiento[3,2-13]pyridM-7-
yloxy)pheny1)-3-(2-fluorophenyl)-2- Dxoimidazolidine-1-carboxamide  iji101!131J ,f) CA w-i  N N ..r
pdtuop eli OD ON ri 0% OS NI  WO 2008/041053PCT/IB2006/004306 Characterization  'WV 'EEO
S91 -EL'I `(u9 411) 1E7-9S7 11-1ZSL7-C87 'an tH VS = f 6L'E `(HZ "cu) SS'E-66crs =c '4)VIt `CHI
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EVS '(HI `s) Erin XuEdd) 2 (0S141091) tHW 0017)11:1AN   Structure         HAN 11, F N 0 0 N
N-(3-F1uoro-4-(2-(I-(2-(pyrrc4i'din-1-y1)cthyI)-IHimidazo1-4-y1)thieno[3,2-b]pyridin-7-
yloxy)pheny1)-2-oxo-1-pheny1pyrroIidine-3- carboxarnide  F nyNc              *NN' 110 0 0 N '
N-(3-F1uoro-4-(2-(1-(24yrroIidin-l-yl)ethyI)-1H- hnidazoI-4-yI)thieno[3,2-b]pyridin-7-
y1oxy)pheny1)-2-oxo-3-phenylimidazo1idine-1- carboxamide
opnanuopmrpCoand-rtsmkpatn-A-(pCuaqdoaonu -E-(Xxopf-L-umpfd[q-edouojcp(pf-nozappm
-1-11-aifdard(onlux[ATPulICI)-E)-1)-6-17)-IN ,N r ' 0  N SIN  -1,-ox0-t- uaq xol trap. CW-tE oualq; 1
-102W11111/1-14=-0-Z)lroiconItE)-/q ? I \ iNcJ 
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\ I N-(3-fluoro-442-(1-methyl-Ithimidazol-4- y1)thieno[3,2-b]pyridin-7-yloxy)phenyl)-1-(4-
fluorophenyi)-2-oxopyrrolidine-3-carboxamicie  F     N * 0 0 id:54,7211 'N
N-(3-Fluoro-4-(2-(1-inethyl-1H-imiciazol-4- ypthieno[3,2-b)pyridin-7-yloxy)pheny1)-1-(2-
fluoropbeny0-2-oxopyrrolidine-3-carboxamide  



tali TON F 0 0 a pr.54:15 N-(3-Fluoro-442-0 -methyl-1H-hnidazo1-4-
yHthienop,2-b]pyridin-7-y1oxy)phenyl)-2-oxo-3- phenylimidazoIidine-1-carboxamide  Cro Nyhf 0 0 rj" s
N z N-(4-(2-0-methyl-1H-imidazo2-4-A)thieno[3,2- b]pyridin-7-yloxy)phenyl)-2-oxo-3-
phenylimidazolidine-1-carboxamide _.. aldiuuxa  ei en ,- en en I., A trl en " jidwD  et o 



en In a en ?.e o en t- g             n In  Cly."w0Me1) 310, DIPEA CH2C12, 0C to rtHO 0 02) LION  1420,
THF, H20  312    205913
1-(4-Methy1-1,2,3,4-tetrahydroquinoxaline-1-carbonypeyclopropanecarboxylic acid (311) 



[0426]To a solution of cyclopropane-1,1-dicarboxylic acid (1 g, 7.69 mmol) in dry tetrahydrofuran (20
naL) at 0C under nitrogen, was added triethylamine (1.07 mL, 7.69 mmol) and the mixture was stirred
for 30 min. Thionyl chloride (0.56 mL, 7.69 nunol) was added, stirring was continued at 0C for 30 min.,
1-methyl-1,2,3,4-tetrahydroquinoxaline (310) (1.2 g, 8.46 nunol)[Smith R.F. et M., J. Org. Chem., 24,
1959, 205 1 was added and the reaction mixture was allowed to warm to room temperature. After
string for 1 h, ethyl acetate was added and the resulting mixture was extracted twice with a IN NaOH
solution. The combined aqueous layers were acidified to pH 4-5 by addition of a 3N HC1 solution and
extracted 4 times with ethyl acetate. The combined organic layers were dried over anhydrous sodium
sulfate and the solvent was removed under reduced pressure. The residue was purified by 13iotage
(Si 12M, gradient: Me014 in dichloromethane 0% to 10%) to afford title compound 311 (638 mg, 32%
yield). MS (rnIz): 259.0 (M-H). 3-(4-Methyl-3,4-dihydroquincocalin-1(2H)-y1)-3-oxopropanoic acid
(312) [0427]To a solution of methyl 3-chloro-3-oxopropanoate (I g, 7.32 mmol) and 1-methyl-
1,2,3,4-tetrahydroquinoxaline (310) (1.09 g g, 7.32 mmol) [Smith R.F. et al., J. Org. Chem., 24,. 1959,
2051in dry dichloromethane (40 InL) at 0C under nitrogen was slowly added N,Ndiisopropylethylamine
(2.55 mL, 14.6 nunol). The reaction mixture was slowly warmed to room temperature (over 45 min). A
saturated aqueous solution of sodium bicarbonate was added and the  aqueous solution was
extracted with dichloromethane. The organic layer was dried over anhydrous sodium sulfate and the
solvent was removed under reduced pressure. The residue was purified by column chromatography
on silica gel (eluent ethyl acetate-hexane 1:1) to afford an off-white solid (1.82 g). This solid was
dissolved in tetrahydrofuran (40 naL) and water (20 traL), lithium hydroxide monohydrate (615 mg,
14.7 nunol) and the reaction mixture was stirred 16 h at room temperature. The solution was acidified
to pH 4 with a 1H HC1 solution and extracted 4 times with ethyl acetate. The combined organic layers
were dried over anhydrous sodium sulfate and the solvent was removed under reduced pressure. The
residue was purified by Biotage (Si 25M, gradient: Me0H in dichloromethane 0% to 10%) and
trituration in a mixture of ethyl ether-hexane to afford title compound 312 (1.27 g, 74%) as a white
solid. MS (m/z): 235.1 (M+H), 3-Methyl-2-oxo-l-phenylpyrrolidine-3-carboxylic acid (313) [0428]To a
stirred solution of 1-pheny1-2-oxo-3-pyrrolidinecarboxylic acid (205) (200 mg, 0.975 mmol) in dry
tetrahydrofuran (5 naL) at -78C was added LDA (1.5M solution in cyclohexane, 1.63 mL, 2.44 mmol)
and the mixture was stirred for 40 min. Iodomethane (152 'IL, 2.44 nanaol) was added and the
reaction mixture was allowed to warm to room temperature and stirring was continued for 16 h. Water
and ethyl acetate were added. The aqueous layer was collected, acidified to pH 4 with a IN HC1
solution and extracted twice with ethyl acetate. The combined organic layers were dried over
anhydrous sodium sulfate and the solvent was removed under reduced pressure. The residue was
purified by column chromatography on silica gel (eluent methanol-dichloromethane 2:98) to afford title
compound 313 (170 mg, 80% yield) as a yellow solid. ill NMR (400 MHz, DMS0-4) 8 (ppm): 7.67 (dd,
J = 8.8, 1.2 Hz, 211), 7.39 (dd, J= 8.8, 7.2 Hz, 211), 7.16 (tt, J = 7.2, 1.2 Hz, 1H), 3.92-3.80 (m, 2H),
2.54-246 (m, 11-1), 2.08-1.98 (m, 1H), 1.34 (s, 3H). Table 12 Compounds 314-316 (examples
138-140) prepared according to the scheme 3 starting from the amine 12 and acids 311-313 Cpd Ex
Structure  Characterization 314 138 0 4110 0 111NMR (400 MHz, DMS0-45) 8 (ppm): 9.94 (s, 111),
8.43 (d, J = 5.6 Hz, 111), 7.85 (d, .1. = 1.2 Hz, 1H), 7.70 (d, J = 0.8 Hz, 1H), 7.66 (s, Hi), 7.29 (t, J =
8.8 Hz, 111), 7.28-6.86 On, 311), 6.87 (td, .1 --- 8.0, 1.6 Hz, IH), 6.48 (t, .1  = 7.2 Hz, IH), 6.43 (d, 1 =
5.6 Hz, 111), 6.46-   ...-I ' {     Cpd Ex Structure 



Characterization   N-(3-Fluoro-4-(2-(1-methyl-1H-imidazol-4-
yl)thieno[3,2-b]pyridin-7-y1oxy)pheny1)-1-(4- methy1-1,2,3,4-tetrahydroquinoxaline-1-
carbony0cyclopropanecarboxamide 6.37 (n, 1H), 3.83-3.75 On, 210, 3.70 (s, 311), 3.46 (t, J = 5.2 Hz,
210, 2.57 (is, 313), 1.56- 1.50 (n, 213), 1.43-1.37 (m, 213). 315 139 o  n 4 'H NMR (400 MHz,
DMS0-4) 8 (pPm): 10.47 (bs, 1H), 8.43 (d, I = 5.6 Hz, 1H), 7.87 (d, I = 1.2 Hz, 110, 7.86-7.77 On,
111), 7.72 (s, 111), 7.68 (s, 11), 7.46 (t, .1 = 8.8 Hz, 11), 7.42-7.20 (m, 213), 7.12-6.96 (n, 113), 6.73
(d, 7.6 Hz, 111), 6.65-6.56 On, 110, 6.57 (d, J   5.6 Hz, 111), 3.81 (t, 3 = 4.8 Hz, 210, 3.73 (s, 3!-!),
3.43-3.33 (m, 211), 2.92 (s, 3E1). MS (ink): 557.0 (M+H).   N-(3-fluoro-4-(2-0-methyl-1H-imidazol-4-
yl)thieno[3,2-b]pyridin-7-yloxy)pheny1)-3-(4- methy1-3,4-dihydroquinoxalin-1(211)-y1)-3-
oxopropanamide  316 140 lip o SO00 rs i 'H NMR (400 MHz, DMSO-r16) 5 (ppm): 9.95 (s, 1H), 8.43
(d, J = 5.6 Hz, 1H), 793 (dd, 3 = 13.2, 2.0 Hz, 1H), 7.87 (d, 3 = 0.8 Hz, 111),  1H), 7.47 (t, J8.8 Hz,
1H), 7.42 0, J 7.74-7.70 (m, 311), 7.69 (s, 111), 7.61-7.57 (n, == 8.0 



Hz, 211), 7.19 (t, 3 = 8.0 Hz, 110, 6.58 (d, I = 5.6 Hz, 111), 3.95-3.83 (m, 211), 3.72 (s, 3H), 2.78-2.70
(m, 113), 2.12-2.04 (n, 113), 1.59 (s, 3H).   N-(3-fluoro-4-(2-(1-methyl-1H-imidazol-4-
yl)thieno[3,2-b]pyridin-7-yloxy)pheny1)-3-mothyl.. 2-oxo-1-phenylpyrrolidine-3-carboxamide   Scheme
75    OEt cF3     12318 Diethyl malonate, NaH  PycH(c02E0, cF3 1) Na0H,1120, ElOH         THE,
Reflux   2) Toluene, Reflux  319 



320317: Example 141  Example 141 4,4,4-Trifluoro-3-(3-fluoro-4-(2-(1-methy1-1H-imidazol-4-yDthieno
[3,2-b]pyridin-7- yloxy)phenylarnino)-N-phenylbutanamide (317) Step 1.
N-(1-Ethoxy-2,2,2-trifluoroethyl)-3-fluoro-4-(2-(1-methyl-1H-imidazol-4-yl)thieno [3,2-
b]pyridin-7-yloxy)benzenamine (318) [04291A mixture of 12 (Scheme 3) (500 mg, 1.47 mmol),
trifluoroacetaldehyde ethyl hetniacetal (0.35 mL, 2.94 mmol) and 4-toluenesulfonic acid monohydrate
(280 mg, 1.47 nunol) in ethanol (25 mL) was heated to reflux for 48 h. The reaction mixture was
concentrated and the residue was purified by column chromatography on silica gel (eluent
methanol-dichloromethane 5:95 to 8:92) to afford title compound 318 (470 mg, 1.01 nunol, 68% yield).
IFINMR (400 MHz, DMSO-d6) 8 ppm: 8.42 (d, J = 5.5 Hz, 1H), 7.85 (d, 3= 1.2 Hz, 111), 7.72 (d, J =
0.8 Hz, 114), 7.67 (s, 111), 7.29 (t, J = 9.2 Hz 111), 7.08-7.02 (m, 211), 3.86 (dd, J = 9.2, 2.0 Hz, 111),
6.52 (d, J = 5.5 Hz, 111), 5.68 (qd, J = 10.4, 5.2 liz, 11-1), 3.72 (s, 311), 3.76-3.59 (m, 211), 1.15 (t, J
= 7.0 Hz, 311). LRMS (M+1) 467.0 (100%). Step 2. Diethyl
2-(2,2,2-tifluoro-1-(3-fluoro-4-(2-(1-methyl-1H-imidazol-4-yflthieno[3,2-
b]pyridin-7-yloxy)phenylamino)ethyl)malonate (319) 104301To a solution of 318 (470 mg, 1.01 nunol)
and diethyl malona.te (0.17 mL, 1,11 mmol) in anhydrous tetrahydrofinun (10 mL) under nitrogen was
added sodium hydride (60% in oil, 89 mg, 2.22 mmol). The mixture was heated to reflux for 2 Ii,
cooled, diluted with Et0Ac and water and acidified to pH 3 using a 1N HC1 solution. The organic layer
was separated and the aqueous layer extracted twice with Et0Ac. The extracts were combined, dried
over sodium sulfate and the solvents were removed under reduced pressure. The residue was purified
by column chromatography on silica gel (eluent Me0H-dichloromethane, gradient 0:100 to 20:80) to
afford 319 (490 mg, 0.84 mmol, 84% yield). IFINMR (400 MHz, DMSO-d6) 8 ppm; 8.42 (d, J = 5.2 Hz,
1H), 7.85 (s, 1H), 7.72 (s, 1H), 7.67 (s, 1H), 7,24 (t, J = 9.2 Hz, 11-1), 6.98 (dd, J = 13.6, 2.8 Hz, 111),
6.72 (dd, J--- 9.2, 2.8Hz, 111), 6.62 (d, J 10.0 Hz, 111), 6.46 (d, J = 5.2 Hz, 111), 5.05-4.95 (m, 111),
4.23-4.07 (m, 411), 3.91 (d, J = 9.2 Hz, 111), 3.72 (s, 3H), 1.18 (t, J= 7.0 Hz, 311), 1.11 (t, J = 7.0 Hz,
311). LRIvIS (M+1) 581.0(100%). Step 3.
4,4,4-Trifluoro-3-(3-fluoro-4-(2-(1-methyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-
yloxy)phenylamino)butanoic acid (320)  [0431]A solution of 319 (490 mg, 0.84 nunol) and sodium
hydroxide (338 mg, 8.44 mmol) in water (0.7 mL) and ethanol (3.4 raL) was stirred at room
temperature for 48 h. The solvents were removed under reduced pressure and the residue was
dissolved in water (20 mL). The solution was neutralized to pH 4 with a 3N HC1 solution and the solid
thus formed was filtered off, rinsed with water and dried. The solid was suspended in dry toluene (20
mL), heated to reflux for 1 h under continuous stirring, and the solvent was removed under reduced
pressure. The residue was purified by column chromatography on silica gel (eluent
Me0H-dichloromethane, gradient 10:90 to 50:50) and the resulting solid was triturated in a mixture of
dichloromethane, ethyl acetate and hexane, isolated by filtration, and dried under high vacuum to
afford title compound 320 (150 mg, 0.31 mmol, 37% yield). LRMS (M+1) 480.9 (100%). Step 4.
4,4,4-Trifluoro-3-(3-fluoro-4-(2-(1-methyl-1H-imidazol-4-yOthieno[3,2-b]pyridin-7-
yloxy)phenylamino)-N-phenylbutanamide (317) 104321To a stirred solution of 320 (150 nag, 0.31
nunol), aniline (43 'IL, 0.47 mmol) and N, N-diisopropylethylamine (0.19 mL, 1.09 mmol) in dry
N,N-dimethylformamide (4 naL) at room temperature was added HATU reagent (356 mg, 0.94 mmol).
The mixture was stirred at room temperature for 16 h. A saturated aqueous solution of sodium
bicarbonate was added and the aqueous solution was extracted twice with Et0Ac, dried over
anhydrous sodium sulfate and the solvent was removed under reduced pressure. The residue was
purified by column chromatography on silica gel (eluent Me0H-dichloromethane, gradient 397 to 8:92)
to afford the title compound 317 (111 mg, 0.20 rnmol, 64% yield) as a white solid. 114 NMR (400 MHz,
DMSO-d6) 8 ppm: 10.11 (s, 111), 8.39 (d, J = 5.6 Hz, 1H), 7.85 (d, J = 1.2 Hz, 111), 7.72 (d, J = 0.8
Hz, 1H), 7.66 (s, 1H), 7.56 (d, J 7.2 Hz, 210, 7.30 (t, J 8.0 Hz, 211), 7.21 (t, J = 8.8 Hz, 11-1), 7.05 (t, J
= 7.2 Hz, 111), 6.86 (dd, J 13.6, 2.4 Hz, 111), 6.67 (dd, J = 8.8, 2.0 Hz, 111), 6.57 (d, J = 8.8 Hz, 1H),
6.44 (d, 1= 5.6 Hz, 1H), 4.86-4.53 (in, 1H), 3.72 (s, 311), 2.92 (dd, J = 15.6, 3.2 Hz, 111), 2.76 (dd, J =
15.6, 9.6 Hz, 11-1). LRMS556.0(100%).  Table 13 Compounds 321-323 (examples 142-144) prepared
according to the scheme 75 Cpd Ex. Structure Characterization 321 142 



F gab...,ni  14P11Gra 0LIIP1' Ea6 Me"N i N 4,4,4-Trifluoro-3-(3-fluoro-4-(2-(1-methyl-IH-
imidaz.61-4-31)thieno(3,2-bipyridin-7- yloxy)phenylamino)-N-(4. fluorophenyObutanamide 111 NMR
(400 MHz, DMSO-d6) 6 ppm: 10.18 (s, 111), 8.39 (d, J = 5.2 Hz, 111), 7.85 (d, J = 1.2 Hz, 1H), 7.72
(d, J = 1.2 Hz, 111), 7.66 (s, 1H), 7.61-7.55 (m, 211), 721 (t, 3 = 8.8 Hz, 111), 7.18-7.11 On, 211),
6.85 (dd, 3 --.- 132, 2.4 Hz, 111), 6.67 (dd, I      2.4 Hz, IH), 6.57 (d, .1 = 9.2 Hz, I11), 6.44 (d, 1 = 5.2
Hz, 111), 4.85-4.73 (m, In), 3.72 (s, 311), 2.91 (dd, J = 15.6, 4.0 Hz, Hi), 2.74 (dd, I = 15.6, 9,6 Hz,
111). MS (ink): 574.2 (M+H). 322 143 este 4 ' IF,110"lis mir / N
4,4,4-trifluoto-3-(3-fluoto-4-(241-meM34-1H- imidazol-4-y0thieno[3,2-bjpyridin-7-
y1ory)pheny1amino)-N-(2- methoxyphetyl)butanamide H NMR (400 MHz, DMSO-d6) S PPm 9.38 (s,
IH), 8.39 (d, J = 5.6 Hz, 111), 7.90 (dd, J = 8.4, 1.6 Hz, 111), 7.85 (d, J = 1.2 Hz, 111). 772 (d, J 0.8
Hz, 111), 7.66 (s, 111), 7.21 (t, J = 9.2 Hz, IH), 7.11-7.01 On, 210, 6.91-6.82 On, 21-1), 6.67 (dd, J --.
8.6, 2.6 Hz, 11.1), 6.56 (d, J = 8.8 Hz, 111), 6.42 (d, J = 5.6 Hz, 1H), 4.854,74 (m, 111), 3.82 (s, 311),
3.72 (s, 311), 2.89 (d,1 = 6.2 Hz, 211). MS (m/z): 586.3 (M+H). 323 144 as gH NMR (400 MHz,
DMSO-ds) 6 PPm: 1111Pcrs o10110.17 (s, 111), 8.48 (d, J. = 6.0 Hz, 111), 7.97 (s,111), 7.83 Cs,
111), 7.70 (s,IH), 7.58 (dd, J = 9.2, 4.8 Hz, 20), 7.14 U. J = ;II9.2 Hz, 2H), 7.09 (d, J = 9,2 Hz, 2H),
6,88 MeN 4,4,4-Trifluoro-N-(4-fluorophenyI)-3-(4-(2-(1-(d, 1 = 9.2 Hz, 211), 6.59 (d, J = 6,0 Hz, 111),
6.32 (d, J --- 9.2 Hz, III), 4.80-4.67 methyl-1H-imidazol-4-yl)thieno[3,2-bipyridin11), 3.74 (s, 31.1), 2.91
old, .1 = 15.6, yloxy)phenylamino)butanamide 4.0 Hz, 111), 2.75 (dd, J = 15.6, 9.2 Hz, IN). MS (m/z):
556.2 (M-I-H).  Example 145 



4,4,4-Trifluoro-N-(3-fluoro-4-(2-(1-methyl-1H-imidazol-4-yDthieno[3,2-b]pyridin-7-
yloxy)phenyl)-3-(phenylamino)butanamide (324) Step 1, N-(1
-Ethoxy-2,2,2-trifluoroethyDbenzenarnine (325) 10433]A solution of aniline (2 tnL, 21 9 mmol),
trifluoroacetaldehyde ethyl hetniacetal (2.6 mL, 21.9 nunol) and p-toluenesulfonic acid monohydrate
(220 mg, 1.16 nunol) in ethanol (25 mL) was heated to reflux for 3 It under continuous stirring. The
reaction mixture was cooled, the solvent was removed under reduced pressure and the residue was
dissolved in Et0Ac. The organic layer was washed with a saturated aqueous solution of sodium
bicarbonate, dried over anhydrous sodium sulfate and the solvent was removed under reduced
pressure to afford title compound 325 (4.16 g, crude) as a yellow oil which was used directly for the
next step. Step 2. Diethyl 242,2,2-trifluoro-1-(phenylamino)ethyl)malonate (326) 10434]A solution of
diethyl malonate (I mL, 13,0 nano') in anhydrous tetrahydrofuran (10 mL) was added dropwise, over
20 min, into a dispersion of sodium hydride (60% in oil, 0.52 g, 13.0 nunol) in dry tetrahydrofuran (30
mL) at 0 C, after which compound 325 (2.6 g, 11.9 trunol) was added and the mixture was stirred
vigorously at reflux for 16 h. The reaction mixture was cooled, acidified to pH 3 using a IN HC1
solution. The aqueous layer was extracted twice with Et0Ac. The extracts were combined, dried over
sodium sulfate and the solvents were removed under reduced pressure. The residue was purified by
column chromatography on silica gel (eluent  dichloromethane-hexane, 0:100 to 60:40) to afford title
compound 326 (2.16 g, 6.48 mmol, 54% yield) as a colorless oil. IH NMR (400 MHz, CDC's) 8 ppm:
7.21-7.16 (in, 2H), 6.81-6.76 (m, 111), 6.75-6.71 (m, 211), 5.06 (d, .1 = 10.4 Hz, 111), 4.83-4.73 (in,
11-1), 4.25 (q, J = 7.2 Hz, 211), 4.18- 4.05 (in, 211), 3.85 (d, J = 4.4 Hz, 111), 1.28 (t, I = 7.2 Hz, 311),
1.13 (t, J = 7.2 Hz, 311). LRMS (M+1) 334.1 (100%). Step 3. 4,4,4-Trifluoro-3-(phenylamino)butanoic
acid (327) 10435]A solution of compound 326 (2.16 g, 6.48 mmol) and sodium hydroxide (2.60 g, 64.8
nunol) in water (5.2 mL) arid ethanol (26 inL) was stirred at room temperature for 24 h. The solvents
were removed under reduced pressure leaving a white solid which was triturated in ether, isolated by
filtration, rinsed with ether and dried under high vacuum. The white solid was dissolved in water (12
mL), and the solution was neutralized to pH 4 with a 3N HCI solution, extracted twice with Et0Ac, the
combined organic layers were dried over sodium sulfate and the solvent removed under reduced
pressure. The solid was dissolved in dry toluene (20 mL), heated to reflux for 1 h with continuous
stirring, and the solvent was removed under reduced pressure. The residue was purified by column
chromatography on silica gel (eluent Et0Ac-hexane, gradient 0:100 to 40:60) to afford title compound
327 (204 mg, 0.87 mmol, 13% yield) as a beige solid. Ili NMR (400 MHz, CDC13) 5 ppm: 7.24-7.18
(m, 211), 6.82 (tt, J = 7.2, 1.0 Hz, 111), 6.75-6.71 (in, 211), 4.554.45 (n, Hi), 2.89 (dd, I = 16.0, 4.4 Hz,
1H), 2.67 (dd, J = 16.0, 8.8 H7,, 111). LRMS (M-1) 231.9(100%). Step 4.
4,4,4-Trifluoro-N-(3-fluoro-4-(2-(1-methyl-1H-irnidazol-4-yl)thieno[3,2-b]pyridin-7-
yloxy)pheny1)-3-(phenylamino)butanamide (324) 104361To a stirred solution of compound 12
(scheme 3) (100 mg, 0.29 mmol), compound 327 (103 mg, 0.44 nunol) and /V,N-diisopropylethylamine
(0.18 mL, 1.03 nunol) in dry NATdimethylforrnamide (3 mL) at 0C was added HAW reagent (335 mg,
0.88 trimol). The mixture was stirred at room temperature for 16 h. A saturated aqueous solution of
sodium bicarbonate was added and the aqueous solution was extracted twice with Et0Ae, dried over
anhydrous sodium sulfate and the solvent was removed under reduced pressure. The residue was
purified by column chromatography on silica gel (eluent Me0H-clichloromethane, gradient 0:100 to
15:85). The resulting solid was triturated in methanol, filtered off and dried under reduced pressure to
afford tide compound 324 (81 mg, 0.15 nunol, 5070 yield) as a white solid. 111NIVER (400 MHz,
DM80- d6) 5 ppm: 10.50 (s, Ill), 8.41 (d, J = 5.6 Hz, 111), 7.86 (d, .1= 1.2 Hz, Hi), 7.81 (dd, LI = 13.2,
2.0 Hz, Ill), 7.72 (s, 1H), 7.67 (s, 111), 7.45 (t, 1= 8.8 Hz, 111), 737 (dd, J = 8.8, 1.6 Hz, 1H), 7.10  (dd,
J 8.4, 7.2 Hz, 211), 6.75 (d, 5= 8.0 Hz, 2H), 6,61 (t, J = 7.2 Hz, 111), 6.55 (d, J = 5.6 Hz, 1H), 6.13 (d,
J = 9.2 1-1z, 111), 4.75-4.65 (m, 111), 3.72 (s, 311), 2.94 (dd, J = 15.6, 3.6 Hz, 111), 2.78 (dd, J =
15.9, 9.6 Hz, 111). LRMS (M+1) 556.0(100%). Table 14 Compounds 328-329 (examples 146-147)
prepared according to the scheme 76 Cpd Ex. Structure Characterization 328 146 H 411oCF110 "  A8
r ta / %.,.."N N-(4-(2-(1-Ethy1-1H-imidazol-4-y1)thieno13,2-
blpyridin-7-yloxy)-3-fluoropheny1)-4,4,4-trifluoto- 3-(4-fluorophenylamino)butanamide 



1H NMR (400 MHz, DMSO-da Oppm: 1047 (s, Ili), 8.41 (d, J=5.5bHz, IN), 7.96 (s, 1H), 7.82-7.78 (in,
2H), 7.67 (d, J=0.4 Hz, 111), 7.45 (t, J=8.9 Hz, 111), 7.37 (dd, J=9.9/2.2 Hz, 1H), 6.95 (t, J=8.8 Hz,
21-1), 6.77-6.74 (m, 211), 6.55 (d, J=5.3 Hz, 1H), 6.06 (d, J=8.8 Hz, 111), 4.64 (m, In), 4.06 (q, J=7.2
Hz, 210, 2.93 (dd, .1,15.713.8 117., 111), 2.76 (dd, J=15.8/9.4 Hz, 111), 1.40 (t, J=7.2 Hz, 3H) LRMS
5882 (M+H). 329 147 0 Nsyi . 4111ooF3 CNI-CF N  N-(4-(2-(1-Ethy1-111-imidazol-4Athieno[3,2-
b]pyridin-7-Yloxy)-3-flumopheny1)-4,4,4-trifitano- 3-(phenylatnino)butanamide OPPm: 10.50 111 NMR
(400 MHz, DMSO-d6) (s, 1H), 8.41 (d, J=-5.5 Hz, Ill), 7.96 (d, J1.2 = Hz, HO, 7.82-7.78 (m, 211), 7,66
(s, 111), 7.45 (4 Jr--8.8 Hz, 111), 7.37 (dd, J=9.0/1.4 HZ, 111), 7.11 (dd, J=8.4/7.4 Hz, 210, 6.75 (d,
J=7.8 Hz, 2H) 6.61 (t, J=7.3 112, 111), 6.55 (0, 1-'5.5 Hz, I H), 6.12 (d, .192 Hz, 1H), 4,70 (m, IN), 4.06
(quad., .1=7.2 Hz, 211), 2.94 (dd, J-15.6/3.9 Hz, 1H), 2.78 (00, J=15,9/93 Hz, 1H) 1.40 (t,11=7.3 Hz,
3H).  Example 148
ATI-(4-(2-(3,4-Bis(3-(dimethylamino)propoxy)phenyl)thieno[3,2-b]pyridin-7-yloxy)-3-
fluorophenyl)-M-(2-methoxyphenyl)malonamide (330) Step 1.
2-(3,4-Dinnethoxypheny1)-7-(2-fluoro-4-nitrophenoxy)thieno[3,2-b]pyridine (331) 10437]To a stirred
solution of 50 (400 mg, 1.08 'mob in DME (20 ml) was added 3,4- dimethoxyphenylborortic acid (394
mg, 2.17 nunol), NaHCO3 (273 mg, 3.25 mmol), CsF (494 mg, 125 inmol), Pd(PPh3)4 (125 mg, 0.11
mmol) and water (10 m1). The reaction mixture was degassed for 15 min with a nitrogen stream, and
was heated to reflux for 2.5 his under nitrogen. After cooling to room temperature the reaction mixture
was diluted with Ae0Et and successively washed with water, sat. NHIC1, brine, dried over anhydrous
lvIg804, filtered, and concentrated. The crude product was purified by flash column chromatography
(eluents AcOEt/CH2C12: 5/95 to  30170) and triturated in AcOEt/hexaties to afford title compound 331
(273 mg, 59% yield) as a yellow solid. MS (in/z): 427.1 (M+H)t. Step 2.
4-(7-(2-Fluoro-4-nitrophenoxy)thieno[3,2-b]pyridin-2-yl)benzene-1,2-diol (332) [04381To a stirred
solution of 331 (172 mg, 0.40 mmol) in anhydrous dichloromethane (20 ml) at -78C was slowly added
1313r3 (-4 niL, 1.0 M in CH2C12). The temperature was allowed to warm to room temperature over
1.5 hrs, and the reaction mixture was stirred overnight. After cooling to 0C, Me0H and 1 N NaOH (few
inL) were added, respectively. The reaction mixture was stirred for 1 h, concentrated, diluted with
Me0H and water, shaken for 30 min, isolated by filtration, and rinsed with tvie01-1. The mother liquid
was concentrated, dissolved in a minimum of Me0H, and diluted with a small amount of water. The pH
of the solution was adjusted to 4 with IN NaOH in order to get a pale brown suspension. After shaking
for 15 min, the suspension was filtered off, rinsed with water, air-dried, and dried under high vacuum
to afford the title compound 332 (154 mg, 96% yield) as a yellow-green solid. MS (m/z): 399.0 (M+H).
Step 3. 243,4-Bis(3-chloropropoxy)pheny1)-7-(2-fluoro-4-nitrophenoxy)thieno[3,2-b]pyridine (333)
[0439]To a stirred solution of 332 (140 mg, 0.35 mraol) in anhydrous DMF (5 ml) were added
1-bromo-3-chloropropane (553 mg, 3.51 mmol) and cesium carbonate (573 rag, 1.76 mmol),
respectively. The reaction mixture was stirred for 2 lirs at room temperature, diluted with AcOEt, and
successively washed with water, sat ammonium chloride, water, and concentrated. The crude material
was adsorbed on silica gel and purified by flash column chromatography (eluents AcOEt/CH2C12:
10/90 to 20/80) to afford title compound 333 (120 mg, 62% yield) as a yellow solid. MS (m/z): 551.0
and 5510 (M+H)+.. Step 4.
4-(2-(3,4-Bis(3-chloropropoxy)phenypthieno[3,2-b]pyridin-7-yloicy)-3-fluoroaniline (334) [0440]To a
stirred suspension of nitro compound 333 (32 mg, 0.57 mmol) in a mixture of Me0H (2 mL) and water
(1 mL) were added iron powder (16 mg, 0.29 mmol) and NH4C1 (2.8 mg, 0.05 mmol). The reaction
mixture was heated to reflux for 2.5 hrs, cooled to room temperature, diluted with ethyl acetate,
filtered, and rinsed with AcOEt. The filtrate was successively washed with sat ammonium chloride, sat.
NaHCO3, water, dried over anhydrous MgSO4, filtered, and concentrated to afford title compound 334
(25 mg, 83% yield) as a pale yellow solid. MS (m/z): 521.0 and 523.0 (WH). Step 5.
M-(4-(2-(3,4-Bis(3-chloropropoxy)phenypthieno[3,2-tipyridin-7-yloxy)-3-fluoropheny1)-
R3-(2-rnethoxyphenyl)malonamide (335)  WO 2008/041053PCT/IB2006/004306 (04411The title
compound 335 was obtained from 334 as an off-white solid following the 



same procedure as in example 22, step 7 (scheme 18). Step 6.
N1-(4-(2-(3,4-Bis(3-(dimethylamino)propoxy)phenyl)thieno[3,2-b]pyridin-7-yloxy)-3-
fluoropheny1)-N5-(2-methoxyphenyprnalonainide (330) [0442]A stirred solution of 335 (crude material)
and a large excess of dimethylamine (2.3 mL, 2M in THF) in anhydrous DMS0 (2 mL) was stirred at
60C for 5 hrs. The mixture was cooled to room temperature, and then concentrated and directly
purified twice by preparative 11PLC (Thermo, Aquasil C18, 250x21.2 mm, 5 gm; eluent Me0H/H20
[both containing 0.05% HCO211], linear gradient 40160->80120 over 30 min), to afford title compound
330 (14.4 mg, 41% yield over 2 steps) as a pale yellow sticky film. 1H NMR (400 MHz, Me0H-d4) 8
(Ppm) : 9.00-8.20 (m, 211), 8.11 (dd, J= 8.0, 1.6 Hz, 113), 7.87 (dd, J= 12.5, 2.3 Hz, 111), 7.70 (bs
,1H), 7.45-7.38 (in, 311), 7.35 (t, I= 8.7 Hz, 1H), 7.15-7.06 (in, 211), 7.03 (dd, J= 8.2, 1.2 Hz, 113),
6.93 (td, J= 7.7, 1.2 Hz, 111), 6.61 (bd, J= 4.5 Hz, 111), 4.23 (t, J= 5.9 Hz, 211), 4.18 (t, J = 5.8 Hz,
211), 3.91 (s, 311), 3.32- 3.20 (m, 4H), 2.86 and 2.85 (2 s, 2x6H), 2.31-2.20 (m, 411), one CH2 is
missing. MS (ink): 730.4 (M+H)+. Scheme 78    Example 149
N-(3-Fluoro-4-(2-(1-methy1-1H-imidazol-4-yOthieno[3,2-b]pyridin-7-ylamino)pheny1)-N-(4-
fluorophenyl)cyclopropane-1,1-dicarboxamide (336)  Step 1. 2-Fluoro-4-nitroaniline (337) 104431A
stirred solution of 3,4-difluoronitrobenzene (2.00 g, 12.57 mmol) in ammonium hydroxide (20 ml, 28%
in water) was heated at 150C in a sealed flask for 3.5 hrs. The mixture was cooled to room
temperature, and the resulting suspension was diluted in water, shaken for 15 min, the solid was
isolated by filtration, rinsed with water, air-dried, and dried under high vacuum to afford title compound
337 (1.76 g, 90% yield) as a yellow crystalline solid. MS (m/z): 157.0 (M+1-1)+. and 179.0 (M+Na)1'.
Step 2. N-(2-Fluoro-4-raitropheny1)-2-(1-methyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-amine (338)
[0444]A stirred suspension of 10 (500 rug, 2.00 nunol), 337 (406 mg, 2.60 mmol), Pd2(dba)3 (73 mg,
0.08 mmol), (2-biphenyl)dicyclohexylphosphine (56 mg, 0.16 ramol), and K3PO4 (638 mg, 3.00 mmol)
in toluene (20 ml) was degased for 15 min with nitrogen at room temperature, and then heated in a
sealed flask at 110C for 22 his (J. P. Wolfe. H. Tomori, J. P. Sadinhi, J. Yin, S.  L. Buchwald J. Org.
Chem, 2000, 65, 1158-1174). After cooling to room temperature the reaction mixture was filtered,
rinsed with toluene, concentrated and adsorbed on silica gel. The crude product was purified by flash
column chromatography (eluents Me0H/CH2Cb: 2/98 to 10/90) and precipitated in AcOEt/hexanes to
afford title compound 338 (370 mg, 50% yield) as a yellow-orange solid. IH NMR (400 MHz, DMSO46)
8 (ppm) : 9.57 (bs, 1H), 8.45 (d, J 5.1 Hz, 1H), 8.22 (dd, ./-= 11.3, 2.5 Hz, 114), 8.06 (dd, J= 8.9, 2.3
Hz, 114), 7.83 (d, .J= 1.2 Hz, 1H), 7.70 (d,  1.2 Hz, 1H), 7.63 (s ,1H), 7.24 (t, Jr- 8.7 Hz, L to, 6.94 (bd,
J= 4.7 Hz, 111), 3.71 (s, 3H). MS (m/z): 370.0 (M+H)+. Step 3. 2-Fluoro-N1-(2-(
1-methy1-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yl)benzene-1,4- diamine (339) [04451To a stirred
suspension of nitro compound 338 (370 mg, 1.00 mmol) in a mixture of Me0H (20 mL) and water (10
mL) were added iron powder (280 mg, 5.01 nunol) and NH4C1 (107 mg, 2.00 mmol). The reaction
mixture heated to reflux for 2 Ms, cooled down to room temperature, filtered through Celite, and rinsed
with methanol. The filtrate was concentrated, diluted a bit with methanol, precipitated with
AcOEVhexanes to afford title compound 339 (463 mg, quantitative yield, ammonium salt) as a yellow
solid. MS (rn/z): 340.0 (M+H)#'. Step 4.
N-(3-Fluoro-4-(2-(1-methy1-1H-imidazol-4-yl)thieno[3,2-blpyridin-7-ylamino)
phenyl)-N(4-fluorophenyl)cyclopropane-1,1-dicarboxamide (336)  (0446]To a stirred solution of 339
(80 mg, 0.24 nunol) and 1-(4-fluorophenylearbamoyl) cyclopropanecarboxylic acid (181, 111 mg, 0.50
nunol) in anhydrous DMF were added DIFEA (123 isL, 0.71 mmol) and 11ATU reagent (256 mg, 0.67
nunol). The reaction mixture was stirred at room temperature overnight under nitrogen, diluted with
AcOet, and successively washed with sat- NaHCO3, water, sat N114C1, water and brine, and
concentrated. The crude material was first purified by flash column chromatography (eluents 2% of
N1140H in methanol/CH2C12: 10/90) and precipitated in AcOEt (with traces of acetone)/hexanes to
afford title compound 336 (75 mg, 58% yield) as a white solid. IHNMR (400 MHz, DMS0-4) 8 (PPm) :
10.32 (s, 1H), 10.04 (s, 111), 8.65 (bs, 11-1), 8.18 (d, J= 5.5 Hz, 111), 7.78 (dd, J= 12.9, 2.2 Hz, 1H),
7.77 (d, J -r- 1.8 Hz, 111), 7.68 (d, J= 1.2 Hz, 1H), 7.68-7.60 (m, 2H), 7.50 (s, 1H), 7.44 (dd,J= 8.4, 1.8
Hz, 1H), 7.30 (t, J8.9 Hz, 1H), 7.15 (t, J= 9.0 Hz, 2H), 6.36 (dd, .1= 5.5, 1.6 Hz, 1H), 3.70 (s, 3H), 1.47
(s, 4H). MS (rtiz): 545.0 (M+H) . Table 15 Compounds 340-342 (examples 150-152) prepared
according to the scheme 78 Cpd Ex. Structure Characterization 340 



150 y\c" 0 . 0 FIN .1.). ,..."/4\ meN N-(3-Fluoro-442-(1-methyl-1H-trnidazol-4-
y1)thieno[3,2-b]pyridia-7-ylamino)pbeny1)-N- phenylcyclopropane-1,1-dicarboxamide ill NKR (400
MHz, DMS0-6/6) 8 (ppm) : 10.28 (s, 111), 10.02 (s, 111), 8.58 (s, 113), 8.23 (bs, 1H), 8.17 (d, J= 5.5
Hz, 113), 737 (dd, J = 13.0, 2.2 Hz, 111), 7.76 (d, J r, 1.2 Hz, 1H), 7.67 (d, J= 1.2 Hz, 1H), 7.63 (d, J =
7.4, 211), 7.49 (s, 111), 7.43 (dd,J= 8.4, 1.8 Hz, 110, 7,35-7.26 (in, 313), 7.07 (t, J= 7.2 Hz, 110, 6.35
(dd, J-= 5.5, 1,6 Hz, 113), 3.70 (s, 311), 1A8 (s, 413). MS (m/z): 527.0 (M+Hf . 341 151 it 00 HN ,
17)--(i5 MaN N-(3-Fluoro-4-(2-(1-methyl 1H-itnidazol-4-
yl)thieno[3,2-b]pyridin-7-ylemino)pheny1)-2-oxo-1- phenylpyrrolidine-3-carboxamide ill NKR (400
MHz, DMSO-d6) 8 (ppm) : 10.63 (s, 11), 8.62 (s, 111), 8.18 (bs, 110, 7.79 (dd, .1= 12.9, 2.2 Hz., 113),
7.77 (s, 113), 7.72-7.65 (m, 313), 7.50 (bs, 111), 7.41 (t, J= 7.9 Hz, 3H), 7.35 0, J= 8.7 Hz, 113), 7,18
(t, J = 7.3 Hz, 113), 637 (d, J= 4.7 Hz, 110, 4.00-3.88 (n, 213), 3.79 (t, J= 8.6 Hz, 110, 3.71 (s, 313),
2.50-2.32 (m, 210. MS (m/z): 527.0 (M-Hlr . 342 152 rThN ilk F 00N-1(Niri o0 HN r-__C_XLI H NM1t
(400 MHz, DMSO-d6) 5 (ppm). 10.55 (s, 113), 8.67 (bs, 113), 8.19 (d, J .--- 5.2 Hz, 110, 7.86 (s, 111),
739-7.69 On, 210, 7.64 (d, 3 = 8.0 Hz, 211), 7.50 (s, 111), 7.44 (t,    8.0 Hz, 211), 7.38-7.30 (m, 210,
7.18 (t, J = 7.6 Hz, 111), 6.38 (d, J = 5.2 Hz, 11), 4.30- 4.06 (bs, 21-1), 4.04-3.90 (m, 413), 3.40-2.30
(m, 6H), 1.88-1.62 (m, 4H). MS (raiz): 611.3   Cpd E . Structure Characterization 



N-(3-Fluoro-4-(2.O.(2-(pyrrolidin-1-yi)ethyD4H- imidazol-4-yOthieno[3,2-bipyridin-7-
ylamino)pheny1)-2-oxo-3-phenylimidazolidine-1- carboxamide (M+H).      Scheme 79    Me,N Fa, 945
Example 153
N-(3-Fluoro-4-(methyl(2-(1-methy1-1H-imidazol-4-y1)thieno[3,2-b]pyridin-7-y1)amino)phenyl)-N-
phenylcyclopropane-1,1-dicarboxamide (343) Step 1.
N-Methyl-2-(1-methy1-1H-imidazol-4-y1)thieno[3,2-14pyridin-7-amine (344) 10447]A stirred
suspension of 10 (500 mg, 2 mmol) and methylamine hydrochloride (15 g, 222 mmol) in isopropanol
(50 ml) was heated at 130C in a sealed flask for four days, then cooled to room temperature. The
reaction mixture was poured in water, and the pH was adjusted to - 10 with IN NaOH. After extraction
of the aqueous phase with AcOEt, the combined organic layer was concentrated and directly purified
by flash column chromatography (eluents 2% of NH4011 in methanoWCH2C12: 10/90 to 40/60) to
afford title compound 344 (487 mg, 99% yield, hydrate form) as a beige solid. MS (mu): 245,0 (M+H)t.
Step 2.
N-(2-Fluoro-4-nitropheny1)-N-methyl-2-(1-methyl-1H-imidazol-4-yOthieno[3,2-b]pyridin7-amine (345)
[0448]A stirred suspension of 344 (500 mg, -2 nunol), 3,4-difluoronitrobenzene (795 mg, 5 mmol) and
cesium carbonate (1.63 g, 5 mmol) in anhydrous DMF (50 ml) was heated at 85C under nitrogen for 7
h. The temperature was allowed to cool down to room temperature. The  reaction mixture was poured
into water, and extracted with dichloromethane. The combined organic phase was concentrated and
directly purified twice by flash column chromatography (eluents 2% of NH4OH in methanol/CH2C12:
5195 to 10/90) to afford title compound 345 (144 mg, 19% yield) as a sticky yellow solid. MS (n/z):
384.0 (M+H)+. Step 3. N-(3-Fluoro-4-(raethyl(2-(1-methy1-1H-imidaw1-4-yOthieno[3,2-b]pyridin-7-
yDatnino)pheny1)-N-phenyleyclopropane-1,1-dicarboxamide (343) [0449]The title compound 343
(formate salt) was obtained in two steps from 345 as an off- white solid following the same procedure
as in example 336, step 3 and 4 (scheme 78), but using in the last step acid 161 instead of 181.
111NMR (400 MHz, DMSO-ds) 5 (Ppm): 10.36 (s, 11-1), 10.02 (s, 111), 8.44-8.14 (in, 211), 7.78 (dd,
J= 13.2, 2.1 Hz, 111), 7.66 (d, J= 1.2 Hz, 1H), 7.63 (d, J= 7.6 Hz, 2H), 7.58 (d, J= 0.8, 1H), 7.47
(dd,J= 8.7, 2.1 Hz, 1H), 7.43 (s, 11-1), 7.35 (t, J= 8.9 Hz, 111), 7.31 (t, J= 8.0 Hz, 211), 7.07 (t, J= 7.3
Hz, 111), 6.77 (bd, if = 5.3 Hz, 1H), 3.65 (s, 3H), 3.33 (s, 311), 1.54-1,44 (m, 411). MS (ink): 541.0
(M+H)+% Table 16 



Compounds 344-347 (examples 154-155 prepared according to the scheme 79 Cpd Ex. Structure
Characterization 346 154 NQ maF 11,0 s 'H NMR (400 MHz, DM50-4) 8 (ppm) :10.71 (s, 11f), 8.35 (d,
J= 5.5 Hz, 111), 739 (dd, J= 12.9, 2.0 1-b, 1H), 7.71-7.65 (m, 3H), 7.59 (hd, ..1 1.2 Hz. lip, 7.46- 7.37
(m, 5H), 7.18 (t, J= 7.3 Hz, 1H), 6.78 (4, J = 5.7 Hz, Hi), 4.00-3.88 (in, 211), 3.81 (t, J= 8.6 Hz, 111),
3.65 (s, 311), 3.35 (s, 3H), 2.50-2.30 On, 2H). MS (m/z): 541.0 (M+H)+-, (solvate with methanol).
me,rN N-(3-Fluoro-4-(methyl(2.(1-methyl-1H-imidazol-4-
yl)thieno[3,2-b]pyridin-7-yl)amino)pheny1)-2-oxo-1- phenylpyrrolicline-3-carboxamide  347 155     10
YV)r Mel'li00IP Cn N N-(3-Fluoro-4-(methyl(thieno[3,2-b]pyridin-7-
yl)amino)pheny1)-N-phenylcyclopropane-1,1- dicarboxamide ).'H NMR (400 MHz, DMSO46) 8 (ppm) :
10.38 (s, 1H), 9.98 (s, 111), 8.41 (d, J= 5.5 Hz, 111), 736 (dd, J--- 13.1, 23 Hz, 1H), 7.75 (d, J = 5.7
Hz, 111), 7.62 (bd, J= 7.6 Hz, 211), 7.45 (44, J= 8.8, 2.2 Hz, 111), 738 (t, J= 8.9 Hz, 11), 7.35- 7.27
(m, 311), 7.07 (t, J= 7.3 Hz, 114), 6.81 (d, J= 5.5 Hz, 1H), 3.35 (s, 311), 1.48 (bs, 4H). MS (m/z): 461
(M+H)+ .  Scheme 80 Example 156
N-(3-Fluoro-4-(2-(1-methy1-1H-imidazol-4-yfithieno[3,2-b]pyridin-7-yloxy)pheny1)-2-oxo-1-
(pyridin-3-yOpyrrolidine-3-carboxamide (348) Step 1. 1-(Pyridin-3-yl)pyrrolidin-2-one (349) [0450]In a
sealed flask, a stirred mixture of CuI (37 mg, - 0.2 mmol) and potassium carbonate (2.70 g, 19.5
mmol) was degassed for 15 min. N,N'-dimethylethylenediamine (146 gL, -1.0 mmol), 3-iodopyridine
(2.00 g, 9.8 mmol), 2-pyrrolidinone (- 1 g, 11.7 mmol) and 1,4-dioxane (10 mL) were added,
respectively (A. Klapars, J. C. Antilla, X. Huang, S. L. Buchwald jAm.  Chem. Soc. 2001, 123,
7727-7729). The flow of nitrogen was removed, and the reaction mixture was then heated at 125C for
18 h. After cooling to room temperature the reaction mixture was filtered, rinsed with ethyl acetate, and
concentrated. The crude product was purified by flash column chromatography (eluents
Me0H/CH2C12: 2/98 to 5/95) to afford title compound 349 (1.49 g, 94% yield) as a yellow oily liquid.
MS (m/z): 163.1 (M+H)+.. 



Step 2. Methyl 2-oxo-1-(pyridin-3-yOpyrrolidine-3-carboxylate (350) [0451]To a stirred solution of 349
(1.48 g, 9.1 mmol) in anhydrous THF (25 ml) at -78C under nitrogen was slowly added a solution of
LDA (mono THF, 13.4 mL, 20.1 mmol, 1.5 M in cyclohexane). After 45 min, methyl chloroformate (776
gL, 10.0 mmol) was added. The mixture was warmed to room temperature over 2 h, and then stirred
overnight. Then, the reaction mixture was quenched by addition of sat. ammonium chloride and
extracted with AcOEt. After separation, the organic layer was successively washed with sat. NRiCI,
water, and brine. The aqueous phase  WO 2008/041053PCT/IB2006/004306 was extracted twice with
AcOEt. The combined organic layers were dried over anhydrous magnesium sulfate, filtered, and
concentrated. The crude product was purified by flash column chromatography (eluents
Me0H/CH2C12: 2/98 to 5/95) to afford title compound 350 (520 mg, 26% yield) as a pale yellow sticky
solid. 1H NMR (400 MHz, DMSO-d6) 8 (ppm): 8.86 (d, J= 2.5 Hz, 1H), 8.38 (dd,J= 4.7, 1.4 Hz, 111),
8.12-8.06 (m, 111), 7.44 (dd, J= 8.4, 4.7 Hz, 1H), 3.99- 3.84 (n, 2H), 3.81 (t,1' 8.8 Hz, 11-1), 3.70 (s,
3H), 2.48-2.29 (m, 2H). MS (m/z): 221.0 (M+H)t. Step 3. 2-0xo-1-(pyridin-3-yl)pyrrolidine-3-carboxylic
acid (351) [0452]To a stirred solution of 350 (514 mg, 2.33 mraol) in THE (20 ml) under nitrogen was
added a solution of Li0H.H20 (147 mg, 3.50 mmol) in water (5 mL). The reaction mixture was stirred
overnight, concentrated, diluted with a small amount of water, filtered, neutralized with 1N HC1 (pH -
5-6), and extracted twice with diclaloromethane. The aqueous phase was concentrated, and the
residue was triturated in methanol (with traces of acetone). After filtration, the mother liquid was
concentrated and dried under high vacuum to afford title compound 351 (493 mg, quantitative yield,
contaminated with salts) as a pale yellow sticky solid. MS (m/z): 207.1 (M+V.. Step 4.
N-(3-Fluoro-4-(2-(1-methy1-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy) pheny1)-2-
oxo-1-(pyridin-3-yppyrrolidine-3-carboxamide (348) [0453]The title compound 348 (example 31) was
obtained via coupling reaction of the acid 351 and the amine 12 as a beige solid, following the same
procedure as described above for the synthesis of compound 336 (example 149, scheme 78); purified
using Biotage System (Si 12M, gradient Me0H/dichloromethane: 0/100 to 20/80) followed by trituration
with dichloromethane. 1H NMR (400 MHz, DM50-d6) 8 (ppm) : 10.73 (s, 1H), 8.91 (d,J = 2.8 Hz, 1H),
8.43 (d, J = 5.6 Hz, 1H), 8.39 (dd,J= 4.4, 1.6 Hz, 1H), 8.13 (qd, J 8.4, 1.6 Hz, 111), 7.94-7.88 (n, 1H),
7.87 (d, J = 1.0 Hz, 1H), 7.72 (d, J= 1.0 Hz, 111), 7.69 (s, 1H), 7.53-7.43 (m, 3H), 6.60 (d, J= 5.6 Hz,
1H), 4.04-3.92 (m, 2H), 3.82 (t, J= 8.8 Hz, 1H), 3.73 (s, 3H), 2.55-2.36 (n, 2H). MS (ink): 529.0 (M+H)t.
Table 17 Compounds 352-360 (examples 157-165) Cpd Ex. Structure Characterization 352 157 r * F *
loiN o MeN N-(3-Fluoro-4-(2-(1-methy1-1H-imidazol-4- yl)thieno[3,2-61pyridin-7-yloxy)pheny1)-3-(4-
fluoropheny1)-2-oxonnidazolidine-1-carboxamide  113 NMR (400 MHz, DMSO-d6) 5 (ppm) : 10.56 (s,
111), 8.44 (d, J= 5.5 Hz, 111), 7.90- 7.80 On, 211), 7.76-7.60 (m, 411), 7.53-7.40 (n, 2H), 7.29 (t, Jr,
8.8 Hz, 210, 6.59 (d, Jr= 53 Hz, 110, 4.00-3.92 On, 410, 3.73 (s, 3H). MS (m/z): 547.0 (M+Hy'.. 353
158 11r" \ r 410 NyNIM #  00 *I 14 



N-(4-(2-(3-acetylpheny0thieno[3,2-b]pyridin-7- yloxy)-3-fluorophenyI)-2-oxo-3-
phenylimidazolidine-1-carboxamide 'H MIR (400 MHz, DMSO-d6) 5 (ppm) : 10.59 (s, 1H), 8.55 (d, J.=
5.5 Hz, 1E1), 8.39 (t, J= 1.7 Hz, 111), 824 (s, II-I), 8.19-8.14 (n, 111), 8.05-8.00 (m, 1H), 7.87 (dd, J =
12.9, 23 Hz, 111), 7,69 (t, J= 7.8 Hz, IH), 7.66-7.61 (en, 210, 7.52 (t, J= 8.6 Hz, 1H), 7.49-7.40 on,
313), 7.18 (t, J= 7.4 Hz, 111), 6.68 (dd, J.= 5.5, 0.8 Hz, IH), 4.02-3.91 (in, 411), 2.69 (s, 310. MS
(m/z): 567.2 RA+104% 354 159 HH*me 01 0 0 * rTh 4,1 \F N
N'-(3-Fluoro-4-(2-(2-morpholinopyrimidin-5- y1)thieno[3,2-blpyr1din-7-y1oxy)p1ieny1)-N3-(2-
methoxypheny0malonamide 1H NMR (400 MHz, DMSO-d6), a. ppm: 10.58(s, 110, 9.63(s, IH), 8.92(s,
21), 8.48(d, I = 5.6 Hz, IH), 8.09-8.05(m, 1H), 8.00(s, 111), 7.87(dd, 1 = 2.0 and 12.8 Hz, 110, 7.49(t, I
= 8.8 Hz, 111), 7.46-7.41(m, 110, 7.11-7.04(m, 2H), 6.92(14 J = 2.0, 5.6 and 8:0 Hz, 111), 6.60(d, J =
5.6 Hz, 111), 3.86(s, 313), 3.83-3.78(m, 4H), 3.72-3.66(m, 411), 3.64(s,213). LRMS 615.1 (M+H). 355
160  11nut lg.o 0 Q 'H NMR (400 MHz, DMSO-d6). Oppm : 10.59(s, 110, 9.64(s, 113), 8.47(d, J = 5.6
Hz, 113), 8.10-8.05(m,1H), 7.93(s, 113), 7.90- 7.06(m, 4H), 6.96-6.88(m,
17.79(m,311),7.54-7.37(m,21),7.13- 13), 6.61(d, J = 5.6 Hz, 110, 4.17(t, J = 5.6 Hz, 213), 3.86(s, 311),
3.64(s, 21-3), 3.59(1, J = 4.8 Hz, 410, 2.73(t, J = 5.6 Hz, 210, 2.54-2.47(m, 410. LRMS 516.2 (M+11).
Lip .I N N'-(3-Fluoro-4-(244-(2- morpholinoethoxy)phenyl)thieno[3,2-b]pyridin-7- yloxy)
phenyI)-M-(2-methoxypheny1)malonamide  356 161 li11                soini- so o0 r- "H NMR (400 MHz,
DMSO-d6)Oppm: I1.58(s, I., 18.454, 111), 8.43(d, J = 5.6 Hz, IH), 7.96(d, 1 = 12 Hz, 1H), 7.87(dd, J =
2.4 and 12.8 Hz, 110, 7.79(d, J = 1.2 Hz, IH), 7.67(s, 114), 7.62(td, 1=2.4 and 11.6 Hz, 113), 7.48(1, J
= 8.8 Hz, IH), 7.45- 7.28(m, 311), 6.94-6.87(m, IH), 6.58(dd = 5.6 Hz, 11), 4.05(q, .1= 7.2 Hz, 213),
3.53(s, II), 140(1, J - 7.2 Hz, 310. 



"..../NN N1-(4-(2-0 -Ethy1-1H-imidazol-4-y0thieno[3,2- b)pyridin-7-yloxy)-3-fluoropheny1)-N3-(3-
fluorophenyl)malonamide    Cpd Ex. Structure Characterization 357 162 400 o44 FOMe 44NMR, (400
MHz, DMSO-d6) *ppm: 10.57(s, 1H), 10.21(s, 111), 8.43(d, J = 5.6 14z, 1H), 7.96(d, J = 1.2 Hz, 1H),
7.88(dd,.1 "24 and 13.2 Hz, 111), 7.79(d, J = 1.2 Hz, 1H), 7.67(s, IH), 7.48(t, J = 8.8 Hz, 1H), 7.43(dd,
J = 1.6 and 8.8 Hz, 111), 7.320, 1= 2.4 hz, IH), 7.22(t, 3 = 8.0 Hz, 1H), 7.16- 7.12(m, 111), 6.65(ddd, J
= 1.6, 2.4 and 8.4 Hz, 1H), 6.58(d, J = 5.6 Hz, 114), 4.06(q, J = 7.2 Hz, 2H), 3.73(s, 3H), 3.51(s, 2H),
I.40t, 1= 72 Hz, 314).   ,"NN N1-(4-(2-(1-Ethyl-1H-imidazol-4-$)thieno[3,2-
b]pyridin-7-yloxy)-3-fluorophenyI)-N3-(3. methoxyphenyl)malonamide  358 163 oo F r ...,"N
NI-(4-(2-(1-Ethy1-1H-imidazol-4-ypthieno[3,2- b]pyridin-7-yloxy)-3-fluoropheny1)-N3-(4-
fluorophenyl)malonamide 114 MLR (400 MHz, DMSO-d6) *ppm: 10.57(s, IH), I0.29(s, 111), 8.43(d, J
= 5.6 Hz, 1H), 7.96(d, J = 1.2 Hz, IH), 7.87(dd, J = 1.6 and 12.8 Hz, 111), 7.79(d, J = 1.2 Hz, 1H),
7.67(s, IH), 7.68-7.60(m, 3H), 7.48(t, J = 8.8 Hz, IH), 7.43(dd, J = 2.0 and 9.2 Hz, 111), 7.20-7.14(m,
H), 6.58(d, 1 = 5.6 Hz, 1H), 4.06(q, J = 7.2 Hz, 2H), 3,50(s, 2H), IA0(t, 1 = 72 Hz, 313). 359 164 HH
yry * 



00 F r 111 NMR (400 MHz, DMSO-d6) &ppm: I0.55(s, 1H), 10.26(s, 1H), 8.41(d, J =5.5 Hz, IH),
7.92(d, .1= 1.1 Hz, 114), 7.87(dd 1= 11.9 Hz, J -= 2.4 Hz, 1H), 7.75(d,1 -= 1.3 Hz, 111), 7.66(s, III);
7,63-7.60(m, 214), 7.46(t, I = 8.6 Hz, 111), 7.41(dd, .1 = 92 Hz, J = 22 Hz, 1H), 7.15(t,1 = 9.0 Hz,
214), 6.56(dd, J = 5.3 Hz, I = 0.8 Hz, IH); 3.97(t, J = 7.1 Hz, 211), 3.49(s, 2H), I.76(q, J = 7.0 Hz, 2H),
0.85(t, .1= 7.4 Hz, 314).   / N1-(3-Pluoro-4-(2-(I-propy1-1H-imidazol-4-
yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N3-(4- fluorophenyl)malonamide  360 165 4) )0 o rINFF
..."-...,,NN N 1-(3-11uore-4-(2-(1-propyl-IH-imidazol-4- yl)thieno[3,2-b]pyridin-7-N343-N3-(3-
fluoropheny0malonamide 111 NMR (400 MHz, DM80-d6) Oppm: I0,56(s, 111), I0.43(s, 11-1), 8.4I(d,
J = 5.5 Hz, IH), 7S2(d, 1= 1.2 Hz, 114), 7.85(dd,J = 13.1 Hz, J = 2.5 Hz, 1H), 7.75(d, 3 --- 1.2 Hz,
111), 7.66(s, IH), 7.60(dt, 1 = 9,6 Hz, I = 2,2 Hz, 111), 7.49-7.27(m, 4H), 6.89(td, J = 7.6 117,,1 = 15
Hz, 1H), 6.57(d, I = 5.5 Hz, 1H), 3.97(t, I= 7.1 Hz, 2H), 3.51(s, 2H), 1.76(m, J = 7.3 Hz, 211), 0.85(t, J
= 7.3 Hz, 314),  Scheme 81 NW Example 166  Example 166
NI-(3-Fluoro-4-(2-(3-(3-guanidinopropoxy)phenypthieno[3,2-b]pyriclin-7-yloxy)pheny1)-N3-(2-
methoxyphenyl)malonarnide (361) Step 1:
2-(3-(3-Chloropropoxy)pheny1)-4,4,5,5-tetratnethy1-1,3,2-dioxaborolane (363) [04541To
3-bromophenol (2.23 g, 12.9 mmol) inDMF (100 tnL) was added, in small portions, sodium hydride
(60% dispersion, 0.54 g, 13 mmol) over 30 min. 1-Bromo-3- chloropropane (2.1 g, 13 mmol) was then
added dropwise and the mixture was stirred at r.t. for 24 h. It was then partitioned between ether and
water, the organic phase was washed with water and brine, dried (anhydrous MgSO4) and
concentrated to afford 1-bromo-3-(3-chloropropoxy)benzene (362, 2.95 g, 91 % yield) (used as is with
no additional purification). 104551Ether 362 (2.95 g, 11.8 no% bis(pinacolato)diboron (4.00 g, 15.8
mmol), potassium acetate (1.20 g, 12.2 mmol) and tetralcis(triphenylphosphine)palladium (0.37 g,
0.32 mmol) were suspended in toluene (100 mL) and heated under reflux for 10 h. The mixture was
then cooled and the toluene was removed under reduced pressure. The residue was partitioned
between water and dichdoromethane, the organic phase was dried (Na2SO4), filtered, concentrated
and purified by flash chromatography (eluent 25 % dichloromethanefhexanes) to afford title compound
363 (1.00 g, 29 % yield). 1HNMR (400 MHz, DMSO-d6) 8 (ppm): 7.29 (t, J=7.8, 1H); 7.23 (dt, J=7.2,
1.0, 1H); 7.15 (d, J=2.5, IH); 7.06 (ddd, J= 8.0, 2.7, 1.4, 1H); 4.06(t, J=6.1, 211); 3.78(t, J=6.7, 2H),
2.14 (quint, J=6.3, 2H); 1,27 (s, 12H). LRMS (M+H): 297.1. Step 2:
2-(3-(3-Chloropropoxy)pheny1)-7-(2-fluoro-4-nitrophenoxy)thieno[3,2-b]pyridine (364)
[0456]Bromothienopyridine 50(0.88 g, 2.38 mmol), boronate 363 (1.00 g, 3.40 mmol), and
tetralcis(triphenylphosphine)palladium (0.10 g, 0.086 mmol) were dissolved in dry DME (100 mL).
Cesium fluoride (1.26g, 8.3 nunol) and sodium bicarbonate (0.70g, 8.3 mmol) were dissolved in water
(5 ml each) and added to the reaction mixture, which was then heated to reflux for 4 h, cooled, and
concentrated. The residue was partitioned between ethyl acetate and water, washed with brine, dried
(anhydrous MgSO4), filtered, and concentrated. The residue was purified by flash chromatography
(eluent 75% dichloromethaneihexanes) to afford 364 (0.85 g, 78 % yield). Ili NMR. (400 MHz, CDC13)
8 (ppm): 8.60 (d, J=6.3, 1H); 8.27-8.24 (m, 211); 8.18 (s, 1H); 7.58-7.54 (m, 1H); 7.45-7.36 On, 211);
7.31 (t, 3=2.0, 111); 7.07-7.04 (m, 111); 6.78 (d, J=6.1, 1H); 4.21 (t, J=5.9, 2H); 3.79 (t, J=6.3, 211);
229 (quint, J=6.1, 2H). LRMS (M+H): 459.1. 



Step 3: 4-(2-(3-(3-Chloropropoxy)phenyl)thieno[3,2-b]pyridin-7-yloxy)-3-fluorobenzenamine (365)  WO
21108/0411153PC T/IB2006/004306 [0457]To the nitro compound 364 (0.84 g, 1.8 ramol) and nickel
chloride hexahydrate (0.87 g, 3.7 mine in 9:1 Me01-1/111F was added sodium borohydride (0.30 g,
7.9 nunol) in small portions. The resulting mixture was stirred at rt. for 1 h, then filtered through celite
and concentrated. The residue was partitioned between water and dichlorotnethane, the organic
phase was collected, washed with brine, dried (anhydrous MgSO4), filtered, and concentrated. The
residue was purified by flash chromatography (eluent 90 % ethyl acetate/hexanes) to afford 365 (0.43
g, 54% yield). LRMS (M+H): 429.1. Step 4:
N'-(4-(2-(3-(3-Chloropropoxy)phenyl)thieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-g(2-methoxyphenyl)
malonamide (366) [0458jTo a solution of aniline 365 (0.42 g, 0.98 nunol) in DMF (20 mL) was added
acid 103 (0.42 g, 2.0 mrnol), HOBt (0.050 g, 0.38 mmol), and EDC x HCI (0.54 g, 2.8 rnmol) and the
mixture was stirred at r.t. for 24 h. It was then partitioned between ethyl acetate and water. The
organic phase was collected, washed with water, NaHCO3 (.4), brine, dried (anhydrous MgSO4),
filtered, and concentrated. The residue was triturated with ether to yield 366 (0.60 g, 98 % yield). '11
NMR (400 MHz, DMSO-d6) 8 (ppm): 10.58 (s, 111); 9.62 (s, 111); 8.50 (d, J=5.3, 1H); 8.11 (s, 1H);
8.06 (d, J=8.8, 111); 7.86 (dd, J=12.9, 2.4, 1H); 7.49-7.39 (m, 511), 7.09-7.03 (m, 3H); 6.92- 6.88 (m,
111); 6.63 (d, J=5.3, 1H); 4.20 (t, J=6.1, 2H); 3.85 (s, 3H); 3.82 (t, J=6.7, 211); 2.20 (quint, J=6.3, 211).
LRMS (M+11): 620.1. Step 5:
N1-(4-(2-(3-(3-Aminopropoxy)phenyl)thieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-N3-
(2-methoxyphenyOmalonamide (367) [0459]To a solution of 366 (0.19 g, 0.31 mmol) in DMF (5 mL)
was added sodium aide (0.050 g, 0.77 nunol) and the reaction mixture was heated to 100C for 1 h.
The mixture was then cooled, partitioned between ethyl acetate and water, the organic phase was
collected, washed with water, brine, dried (anhydrous MgSO4), filtered, and concentrated. The residue
was filtered through a short plug of silica, eluting with ethyl acetate, and the eluate was concentrated.
The residue was dissolved in 1:1 ethyl acetate/methanol (30 mL) mixture; to this solution was added
palladium (10 % on carbon), and the suspension was stirred under an atmosphere of hydrogen for 3 h.
It was then filtered through celite and concentrated. The residue was purified by flash chromatography
(eluent 95:3:2 chloroform/methanol/NHIOH) to afford 367 (0.097 g, 52 % yield): LRMS (M+H): 601.2.
Step 6: NI -(3-Fluoro-4-(2-(3-(3-guanidinopropoxy)phenyOthieno[3,2-b]pyridin-7-yloxy)pheny1)-
N3-(2-methoxyphenyl)malonamide (361)  WO 2008/041053PCT/I132006/004306 (0460]Amine 367
(0.095 g, 0.16 mmol), pyrazole-1-carboxamidine (60 mg, 0,41 nunol), and Hunigs base (0.07 g, 0.5
nunol) were stirred in dry DMF (10 inL) for 48 h at r.t. The mixture was then partitioned between ethyl
acetate and water. The aqueous phase was collected and treated with brine; a precipitate was formed
which was isolated by suction filtration. The resulting solid was re-dissolved in 1:1
dichloromethane/methanol, filtered, and the filtrate was concentrated to afford 361 as a solid (90 mg,
87 % yield). IFINMR (400 MHz, DMSO-d6) 8 (ppm): 10.71 (br s, 1H); 9.63 (br s, 1H); 8.49 (d, 3=5.5,
114); 8.10 (s, 111); 8.05 (d, J=8.4, 111); 7.93-7.70 (m, 2H); 7.51-7.40 (m, 5H); 7.08-7.02 (m, 3H);
6.92-6.88 (m, 111); 6.63 (d, J=5.5, 1H); 4.13 (t, J=5.9, 211); 3.84 (s, 311); 3.64 (s, 214); 1.95 (quint,
J=6.3, 2H). [A triplet corresponding to 3H is hidden by the residial HMSO peak] . LRMS (M+H): 643.0.
Example 167
M-(4-(2-(3-(3-(Ethylsulfuayl)propoxy)phenyl)thieno[3,2-b]pyridin-7-yloxy)-3-fhwropheny1)-N3-
(2-methoxyphenyl)malonamide (368) [04611To chloride 366 (0.048 g, 0.077 mmol) in dry DMF (10
mL) was added sodium ethanethiolate (100 mg, 1.19 mmol) and the mixture was heated to 50C, for 18
h. It was cooled, partitioned between ethyl acetate and water, washed with brine, dried (MgSO4),
filtered, run through a short plug of silica gel, and concentrated. The residue was suspended in 1:1
ethyl acetate/methanol (50 mL) and sodium periodate (0.060 g, 0.28 rnmol) in water (5 tnL) was
added. The reaction mixture was stirred for 6 h, concentrated and the residue was partitioned between
ethyl acetate and water. The organic phase was collected, washed with brine, dried (anhydrous
MgSO4), filtered, and concentrated. Reverse phase HPLC (Aquasil C-18 column, 60 - 95 %
Me0H/F120 + HCO11, 30 min. linear gradient elution) of the residue followed by lyophilization afforded
368 (0.015 g, 29 % yield). IHNMR (400 MHz, DM50-d6) 8 (ppm): 10.71 (s, 1H); 9.66 (s, 11-I); 8.51 (d,
J=5.5, 1H); 8.12 (5, 1H); 8.07 (d, J=8.8, 1H); 7.89 (dd, J=12.9, 2.2, 1H); 7.53-7.41 (m, 51-1); 7.09-7.03
(m, 3H); 6.94-6.90 (m, 11-1); 6.64 (dd, J=5.5, 0.5, IH); 4.22 (t, J=6.3, 2H); 3.86 (s, 31-1); 3.65 (s, 2H);
2.93-2.65 (m, 41-1); 2.13 (quint, J=8.0, 2H); 1.29 (t, J=7.4, 31-1). LCMS: (M+H) 662.0. Scheme 83
Example 168 N-(3-Fluoro-4-(2-( I -methyl-1H-imidazol-2-yOthieno[3,2-b]pyridin-7-yloxy)pheny1)-2-(4-
fluorophenylthio)acetamide [0462]To aniline 9(0.10 g, 0.30 mmol) in dry DMF (20 mL) was added (p-
fluorophenylthio)acetic acid (0.11 g, 0.56 mmol), and EDC x HC1 (0.13 g, 0.68 mmol) and the mixture
was stirred at r.t. for 24 h. It was then partitioned between ethyl acetate and water. The organic phase
was collected, washed with water, NaHCO3 (aq), brine, dried (anhydrous MgSO4), filtered and
concentrated. Silica gel chromatography (eluent ethyl acetate -> 5% methanol/ethyl acetate) of the
residue provided 369 (0.070 g, 46 % yield). ill NMR (400 MHz, DM50-d6) 8 (ppm): 10.55 (s, 1H); 8.50
(d, J=5.5, 11-1); 7.88 (s, 1H); 7.80 (dd, J=13.1, 2.5, 1H); 7.50-7.45 (m,  314); 7.41-7.38 (m, 211);
7.22-7.17 (in, 211); 7.03 (d, J=1.2, 11-1); 6.67 (d, J=4.7, 114); 3.98 (s, 314); 3.84 (s, 214). LCMS:
(M411) 508.9. Example 170
N-(3-Fluoro-4-(2-(1-methy1-1H-imidazo1-2-y1)thieno[3,2-b]pyriclin-7-yloxy)pheny1)-2-(4- 



fluorophenylsulfonyl)acetatnide (370) 104631To a solution of amide 369 (0.067 g, 0.13 mine in
dichloromethane (50 mL) at 0C was added m-CPBA (0.040 g, 0.24 nunol) and the mixture was left at
-10 C for 24 h. It was then washed with water, NaHCO3 (.0, brine, dried (anhydrous MgSO4), filtered,
and concentrated. Silica gel chromatography (eluent 5 % methanol/ethyl acetate) of the residue
provided 370 (0.012 g, 18% yield). 114 NMR (400 MHz, CD30D) 8 (ppm): 8.52 (d, J=5.7, 114);
8.04-8.00 (m, 2H); 7.86 (s, 111); 7.77 (dd, 3=12.5, 2.4, 114); 7.42-7.32 (m, 514); 7.20 (d, J=1.4, Hi);
6.70 (dd, 3=5.7, 1.2, 1H); 4.35 (s, 214); 4.04 (s, 311). LCMS: (M+H) 541.1.  Scheme 84 FIN /
BrCH2CO2Et; NaH; THE  rcrie 0C; 15 mm EtOaC,,..,,Nr 67%372 CI)) n-BuLi; THE; -78 C; 30
mFNO2lna Ii) Zn02; THE; -> 0C.NS i -..,.NO CN/INx-r-  ill) 372; PePh3/4; reflux; 2 h EtO2K2C0$ Ph20;
Example 171
2-(4-(7-(2-Fluoro-4-(3-oxo-3-(phenylamino)propanamido)phenoxy)thieno[3,2-b]pyridin-2-y1)-1H-
imidazol-1-y0acetic acid (371) Step!: Ethyl 2-(4-iodo-111-imidazol-1-ypacetate (372) 104641To a
solution of 4-iodoimidazole (1.93 g, 9.95 mmol) in dry THF (50 itiL) at 0 t was added sodium hydride
(60% dispersion, 0.43 g, 10.8 mmol) and the mixture was stirred for 20 min. Ethyl bromoacetate (1.1
mL, 1.7g. 10 =no!) was added by syringe and the cloudy mixture was stirred for 15 min. It was then
partitioned between ethyl acetate and water. The organic phase was collected, washed with brine,
dried (anhydrous Mg804), filtered, and concentrated. Silica gel chromatography (50% -> 75% ethyl
acetate/hexanes) of the residue provided 372 (1.88 g, 67 % yield). 3 H NMR (400 MHz, DMSO-d6) 8
(ppm): 7.57 (d, J=1.4, 111); 7.32 (d, J=1.4, 1H); 4.93 (s, 211); 4.13 (q, J=8.0, 2H); 1.20 (t, J=7.2, 3H).
LRMS (M+H): 281.0.  Step 2: Ethyl 2-(4-(7-ch1orothieno[3,2-blpyridin-2-y1)-1H-hnidazol-1-ypacetate
(373) [0465]To a solution of 7-chlorothienopyridine (2.23 g, 13.1 mmol) in thy TI-IF (50 inL) at -78 C
under N2 was added n-butyllithium (2.5 M in hexanes, 5.6 inL, 14 nunol), dropwise, with stirring. The
resulting suspension was stirred for 30 min at -78 DC , then ZnC12 (0.5M in THF, 30 mL, 15 mmol)
was added and the mixture was allowed to warm to 0C. linidazole 372 (3.20 g, 11.4 namol) and
tetralds(triphenylphosphine)palladium (0.40g. 0.35 nunol) in THF (50 ni) were then added to the
aryllithium suspension, and the mixture was heated under reflwc for 2 h, then cooled and
concentrated. The residue was partitioned between ethyl acetate and water. The organic phase was
collected, filtered, dried (anhydrous MgSO4), filtered again and concentrated. The resulting solid was
triturated (1:1 ethyl acetate/hexanes) to afford 373 (1.62g, 44% yield). 11-1 NMR (400 MHz,
DMS0-'16) 5 (Ppm): 8.55 (d, J=5.1, 1H); 7.91 (d, J=1.2, 1H); 7.78 (d, J=1.2, 11-1); 7.77 (s, 111); 7.45
(d, J=5.2, 1H); 5.05 (s, 211); 4.17 (q, J=7.2, 211); 1.23 (t, J=7.0, 3H). LRMS (M+H): 322.0 Step 3:
Ethyl 2-(4-(7-(2-fluoro-4-nitrophenoxy)thieno[3,2-b]pyridin-2-34)-1H-imidazol-1- y1)acetate (374)
[0466]A suspension of 373 (1.05 g, 3.26 rnmol), 2-fluoro-4-nitrophenol (1.10 g, 7.00 mmol), 



and K2CO3 (2.0 g, 15 mmol) in diphenyl ether (10 inL) was heated with stirring to 185 C for 3 h. The
mixture was cooled, diluted with dichloromethane, filtered, and the filtrate was concentrated. Silica gel
chromatography (75% ethyl acetate/hexanes) of the residue provided 374 (0.98 g, 68 Vo yield). Ili
NMR (400 MHz, CD30D) 5 (ppm): 8.52 (d, J=5.3, 111); 8.46 (dd, J=10.4, 2.5, 1H); 8.20-8.17 (m, 111);
7.89 (d, J=1.2, IH), 7.77-7.74 (m, 111); 7.75 (s, 1H); 7.69 (t, J=82, 11-1); 6.86 (d, J=5.3, 111); 5.04 (s,
211); 4.17 (q, J=7.2, 211); 1.22 (t, J=7.2, 3H). LAMS (M+H): 442.9. Step 4: Ethyl
2-(4-(7-(4-arnino-2-fluorophenoxy)thieno[3,2-b]pyriclin-2-y1)-1H-imidazol-1- ypacetate (375) [0467]To
a solution of thienopyridine 374 (0.25 g, 0.56 mmol) and nickel chloride hexahydrate (0.26 g, 1.1
mmol) in absolute Et0H (50 inL) was added sodium borohydride (0.085 g, 2.2 nunol) in small portions.
The resulting mixture was stirred at r.t for 1 h, then filtered through celite, run through a short plug of
silica, eluting with 1:1 ethyl acetate/ethanol, and concentrated, affording title compound 375 (0.21 g,
91 % yield). LRMS (M+H): 413.1. Steps 5-6:
2-(4-(7-(2-Fluoro-4-(3-oxo-3-(phenylamino)propanamido)phenoxy)thkno[3,2-
b]pyridin-2-y1)-1H-imidazol-1-yDacetic acid (371)  WO 20081041053PCT/182006/004306 (0468]To a
solution of acid 1 (0.080 g, 0.44 mmol) in dichloromethane (10 mL) was added BOP-C1 (0.10g, 0.39
g) in dichloromethane (10 triL) and the mixture was stirred at r.t. for 30 min. Then aniline 375 (0.11 g,
0.27 nunol) and DIPEA (0.20 mL, 0.15 g, 1.1 tmnol) in dichloromethane (10 mL) were added, and the
mixture was stirred at r.t. for 72 h. It was then washed with water, 1 M NaHCO3 (4, brine, dried
(anhydrous MgSO4), filtered, and concentrated. Silica gel chromatography (5 % methanoUethyl
acetate) of the residue afforded title compound 376 (0.065 g, 43 %), contaminated with some starting
aniline 375, To impure amide 376 (0.050 g, 0.87 mmol) in 40 % aqueous methanol (25 mL) was added
NaOH (3M aqueous, 1 mL, 3 nunol) and the mixture was stirred at r.t. for 1 h. It was then partially
concentrated, and the residue purified by reverse phase HPLC (Aquasil C-18 column, 40 -95 %
Me011/1120 + IICO211, 30 tnin. linear gradient elution) and lyophilization. Trituration of the resulting
solid (ethyl acetate) afforded acid 371 (0.021 g, 44 % yield). IFINMR (400 MHz, DMSO-d6) .5 (ppm):
11.00(s, 1H); 10.61 (s, 111);  8.33-8.31 (m, 3H); 7.87 (d, 5=14.5, 1H); 7.78 (d,111); 7.63-7.60 (m,
414); 7.32-7.27 (m, 414); 7.04 (t, 5=72, 111); 6.40 (d, 5=5.1, 1H); 4.38 (s, 214); 3.51 (s, 214,
overlapping water peak). LRMS (MI-H): 545.9. Scheme 85 Example 172 -(3-Fluoro-4-(2-0
-(2-oxo-2-(3-(pyrrolidin-l-y1)propylamino)ethyl)-1H-imidazol-4-
3()thieno[3,2-131pyridin-7-y1oxy)phenyl)-N3-pheny1ma1onamide [0469]To a solution of acid 371
(0.016 g, 0.029 nunol) in dry DMF (5 inL) was added HATU (0.040 g, 0.11 nunol) and the mixture was
stirred at r.t. for 10 min. 1-(3-Aminopropyl)pyrrolidine  (0.2 inL, 0.2 g, 2 mmol) was added and the
resulting mixture was stirred at rA. for 72 h and purified by reverse phase HPLC (Aquasil C-18 column,
45 - 90 % Me0H/H20 + HCO2H, 30 min. linear gradient elution) and lyophilization. Trituration of the
resulting solid with diethyl ether afforded title compound 372 (0.006 g, 32 % yield). ill NMR (400 MHz,
CD30D) 8 (ppm): 8.40 (d, J=5.7, 111); 7.87 (dd, J=12.5, 2.4, 111); 7.80 (s, 1H); 7.75 (s, 111); 7.67 (s,
11-1); 7.60-7.56 (m, 214); 7.43-7.30 (m, 411); 7.14-7.09 (m, 1H); 6.59 (d, J=5.5, 111); 4.85 (s, 2H);
3.59 (s, 0.5H [exchanging with D7]), 3.35-3.30 (m, 2H); 3.08 (br s, 411); 2.97 (t, J=8.0, 214); 1.98 (br
s, 411); 1.89 (quint, J=7,8, 211). LRMS: (M+H) 656.0. Scheme 86
NI-(4-(2-(6-(3-(Dimethylamino)propoxy)pyridin-3-yl)thieno[3,2-b]pyridin-7-yloxy)-3-
fluoropheny1)-N3-(2-methmryphenyl)malonamide (378) Step 1:
3-(5-(7-(2-Fluoro-4-nitrophenoxy)thieno[3
,2-b]pyridin-2-yl)pyridin-2-yloxy)-N,Ndimethylpropan-1-amine (379) [0470]BromotHenopyridine 50
(1.22 g, 3.30 =not), N,N-dimethy1-3-(5-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)pyridin-2-y1oxy)propan-1-amine (1.15 g, 3.76 nunol), and
tetrakis(triphenylphosphine)palladium (0.14 g, 0.12 nunol) were dissolved in dry DME (100 mL).
Cesium fluoride (1.51 g, 10.0 rnmol) and sodium bicarbonate (0.81 g, 9.6 mmol) were dissolved in
water (5 ml each) and added to the reaction mixture, which was degassed with a stream of N2, then
heated to reflux for 4 h, cooled, and concentrated. The residue was partitioned between ethyl acetate
and water. The organic phase was collected, washed with brine, dried (anhydrous MgSap, filtered,
and concentrated. The resulting orange solid was triturated with ether to provide 379 (1.12g. 75 %
yield), LRMS (M-FH): 4692. Step 2:
4-(2-(6-(3-(Dimethylamino)propoxy)pyridin-3-y1)thienop,2-b]pyridin-7-yloxy)-3- fluorobenzenamine
(380) 104711To thienopyridine 379 (1.11 g, 2.37 mmol) and nickel chloride hexahydrate (1.11 g, 4.68
mmol) in 9:1 Me0H/THE (50 rtiL) was added sodium borohydride (0.45 g, 11.9 tnmol) in small
portions. The resulting mixture was stirred at r.t. for 1 h, then filtered through celite and concentrated.
The residue was partitioned between water and dichloromethane, the organic phase was washed with
brine, dried (anhydrous IvIgSO4), filtered, and concentrated. Flash chromatography (90:9:1
chloroform/methanol/NH4OH) afforded 380 (0.32 g, 31 % yield). 111 NMR (400 MHz, CD30D) 8
(ppm): 8.43 (d, 1=2.5, 111); 8.33 (d, J=5.7, 111); 7.93 (dd, J=8.8, 2.5, 111); 7.59 (s, 1H); 7,00 (t,
1=8.8, 1H); 6.77 (d, 1=8.6, 111); 6.57 (dd, J=12.5, 2.6, 1H); 6.53-6.49 (m, 21-1); 4.29 (t, J63, 211);
2.48-2.43 (m, 211); 2.24 (s, 611); 1.95-1.90 (m, 2H). LRMS (M-FH): 439.1. Step 3:
NI-(4-(2-(6-(3-(Dimethylamino)propoxy)pyridin-3-yOthieno[3,2-b]pyridin-7-yloxy)-3-
fluoropheny1)-/V3-(2-rnethoxyphenyl)malonarnide (378) 104721To a solution of aniline 380 (0.31 g,
0.71 mmol) and D1PEA (0.7 ml, 0.4 g, 3 mmol) in 



dry DMF (5 mL) was added acid 27 (0.30 g, 1.4 mmol), HOBt (0.040 g, 0.30 mmol), and EDC x HC1
(0.40 g, 2.1 nunol) and the mixture was stirred at r.t. for 18 h. Additional EDC x HC1 (0.050 g, 0.26
mmol) was added, and the mixture was stirred for a further 6 h. It was then partitioned between ethyl
acetate and water. The organic phase was collected, washed with water, dried (anhydrous MgSO4),
filtered, and concentrated. Flash chromatography (chloroform/N.1140H) of the residue followed by
re-crystallization (90% ethyl acetate/methanol) provided 378 (0.15 g, 32 % yield) as a colorless solid.
IHNMR (400 MHz, DMSO-d6) 8 (ppm); 10.58 (br s, 111); 9.63 (br s, 111); 8.68 (dd, J=2.7, 0.8, 1H);
8.48 (d, J=5.5, 111); 8.20 (dd, J=8.6, 2.7, 11-1); 8.05 (d, J=7.6, 11-1); 8.03 (s, 111); 7.86 (dd, J=13.1,
2.3, 1H); 7.49 (t, J=8.8, 111); 7.42 (dd, J=8.8, 1.4,111); 7.09- 7.03 (m, 211); 6.94 (dd, 1=8.8, 0.7, 111);
6.92-6.88 (m, 111); 6.61 (dd, J=5.5, 1,0, 111); 4.33 (t,  .1=6.7, 2H); 3.85 (s, 311); 3.63 (s, 21); 2.33
(t,21); 2.13 (s, 610; 1.84 (quint, J=7.2, 210. LRMS (M+H): 630.2. Table 18 Compounds 381-395
(examp es 174-188) Cpd Ex Structure Characterization 381 174 / 0 N Sof. Irl  -AI N
N1-(3-Fluoro-4-(2-(4-amethyl(2-(4- methylpiperazin-1- yBethyBamino)methyl)phenypthieno[3,2-
b]pyridin-7-yloxy)pheny1)-10-(3- fluorophenyl)malonamide 114 NMR (400 MHz, ds OMS0) 5 (ppm)
10.69 (s, 111), 10.54 (s, 111), 8.48 (d, J = 5.48 H4 1H), 8.24 (s, 10), 7.85 (n, 311), 7.59 (n, 10), 7.34
On, 611), 6.86 On, 1H), 6.61 (d, J= 4.89 Hz, 1H), 3.52 (s, 2H), 2.43 On, 1310, 2.14 (s, 30), 2.12 (s,
311). MS (m/z): 685.1 (M+11). (formate) 382 175 / (N\ in-/Oil )0 SO0 o $ A- N
N1-(3-Fluom-4-(2-(4-((methyl(2-(4- methylpiperazin-1- yl)ethyl)amino)methyl)phenyl)thieno[3,2-
blpyridin-7-yloxy)pheny1)-N3-(4- fluorophenyl)malonamide III NMR (400 MHz, DMSO-da 8 (ppm):
10.59(s, 111); 10.29 (5, 20); 8.48 (s, 1=5.5, 11-1); 8.15 (s, 111); 8.03 (s, 111); 7.87 (dd, J=13.1,
2.4,10); 7.83 (d, 1=8.4, 210; 7.64-7.59 (in, 211); 7.49 (t, 1=8.8, 111); 7.44-7.40 (in, 311); 7.17- 7.12
On, 20); 6.61 (dd, J=5.5, 1.0, 10); 3.53 (s, 211); 3.49 (s, 211); 2.45 (br s, 411); -2.5-2.25 (Ii s, 8 II);
2.15 (s, 610. LRMS (M+H): 685.1. 



Rj 176 ri Ci N ()0 0 0 0 0 - a $ 'II NMR (400 MHz, DMS0-4) 8 (ppm): 10.73 (s, 111); 8.48 (e1, J=5.5,
1H); 8.20 (s, 10); 8.02 (s, 10); 7,93- 7.89 (in, 11); 7.83 (d, J=8.2, 20); 7.677.64 (in, 211); 7.52-7.46 On,
20); 7,43- 7.36 On, 410; 7.16 (t, 5=7.2, 10); 6.63 Old, 5=5.5, 0.8, 111); 3.94-3.86 On, 211); 3.78 (t,
3=8.4, 111); 3.52 (s, 211); 2.48- 225 (in, 14 H); 2.14 (s, 311); 2.12 (s 311). LCMS: (M+H) 693.1,   N
N-(3-Fluoro-4-(2-(4-((methyl(2-(4- methylpiperazin-1- yl)ethyl)amino)methyl)phenyl)thieno[3,2-
blpyridin-7-yloxy)pheny1)-2-oxo-1- phenylpyrrolidine-3-carboxamide'  384 177 NIa (ID.1 o0F -NS-.., \
N N1-(3-Fluoro-4-(2-(4-((methyl(2-(4- methylpiperazin-1- yBethypamino)methyl)phenyl)thieno[3,2-
b]pyridin-7-yloxy)pheny1)-N3-(4-fluoropheny1)- IN3-methylmalonamide 114 NMR (400 MHz.
DMS0-66) 8 (ppm): 10.32 (s, 111); 8.47 (d, J=5.5, 11); 8.22 (s, 1H); 8.02 (s, 111); 7.83 (d, 5=8.2, 2H);
7.78 (dd, J=13.1, 2.4, 111); 746-7A0 On, 5H), 7.30-7.25 On, 311); 6.60 (d, 3=5.1, 111); 3.52 (s, 20);
3.21 (s, 20); 3.17 (s, 311); 2.50-220 (m, 120); 2.14 (s, 31-1); 2.13 (s, 310. LRMS (M+H): 699.2   Cpd
Ex Structure Characterization 385 178 "Nti D, IIP0 0ip 



a s 111 Ma (400 MHz, DMSO-d6) 8 (ppm): 10.70 (s, 111); 8.49 (d, 3=53, 111); 8.12 (s, 114); 8.03 (s,
114); 7.93- 7.89 On, 111); 7.84 (d, 3=-1.2, 211); 7.68- 7.65 (in, 211); 7.52-7.48 (m, 2E1); 7.43- (m,
414); 7.18-7.14 On, 111); 6.63 7,37 (dd, 3=5.5, 1.0, 111); 3.95-3.89 On, 214); 3.78 (t, 3=9.01H); 3.52
(s, 211); 2.52- , 2.34 (in, 10117); 2,25 (s, 311). LRMS: (M+H) 636.1.   N
N-(3-Fluoro-4-(2-(44(4-methy1piperazin-1- yl)methyl)phenyl)thicno[3,2-14pyridin-7-
yloxy)pheny1)-2-oxo-1,phenylpyrrolidine-3- carboxamide  386 179 rTh \8" (7) NS N
N-(3-F1uoro-4-(2-(4-((4-met1iylpiperazin4- yl)methyl)phenyethieno[3,2-14pyridin-7-
yloxy)pheny1)-2-oxo-3-phenylimidazolidine-1- carboxamide 111 NMR (400 MHz, DMS0-616) 8 (ppm):
10.57 (s, 11-1); 8.49 (d, 1=5.5, 1H); 8.02 (s, 11-1), 7.87-7.82 (n, 311); 7.62 (d, 1=7.6, 211); 7.51-7.40
(n, 611), 7.16 (t, J=7.4, 111); 6.62 (d, 3=5.5, 111); 3.98-3.92 (n, 411); 3.49 (s, 211); 2.45- 2.20 (m,
811); 2.13 (s, 3H). LCMS: (M+H) 637.1. 387 180 Nr-1  NyjNIN is CPS rNS t ,
N-(4-(2-(1-Methy1-1H-imidazol-2-y1)thieno[3,2- b]pyridin-7-ylthio)pheny1)-2-oxo-3-
phenylimidazolidine-1-carboxamide 114 NMR (400 MHz, DMSO-d6) 8 (ppm): 10,60 (s, 111); 8.48 (d,
3=5.1, 111); 7.88 (s, 114); 7.73 (d, 1=8.4, 211); 7.63-7.60 (m, 414); 7.44-7.40 (in, 3H); 7.17 (t, 3=6.9,
114); 7.05 (s, 111); 6.80 (di 1=5.1, 111); 3-98 (s, 310; 3.97-3.93 (m, 411). LRMS (M+H): 527.0. 



388 181 Hr--",  ...,r,N.1 80   El 6-4S U.,. '\I NN N-(4-(2-(1-abyl-IH-imidazol-2-y1)thieno[3,2-
b]pyridin-7-yloxy)-3-fluoropheny1)-2-oxo-3- phenylimidazolidine- 1 -carboxamide '11 NMR (400 MHz,
DMSO-d6) 8(ppm): 10.59(s, 1H); 8.53 (d, 3=5.3, 1H); 7.85 (dd,1=12.9, 2.1, 1H); 7.83 (s, 111); 7.63 (d,
3=7.8, 214); 7.52-7.40 (m, 5H); 7.17 0, 3=7.4, 1H); 7.07 (s, 114); 6.70 (d, 1=5.5, 11-1); 4.37 (q, 3=7.2,
211); 3.97-3.93 On, 411); 1.42 (t, 3=7.2, 314). LAMS (M+H): 543.2. 389 182 * o o * aF * CN
N-(3-Fluoro-4-(2-(444-methylpiperazin-1- yOmethyl)phenypthieno[3,2-13)pyridin-7-
yloxy)pheny1)-N-(44luorophenyl)cyclopropane1,1-dicarboxamide 'H NMR 8 (400 MHz, CD30D): 8.42
(bs, 211), 7.83 (dd, I = 23, 12.7 11, 1H), 7.79(s, 1 H), 7.76 (d, J = 3.5 Hz, 2 H), 7.55 (m, 2 H), 7.4 6 (d,
J = 8.2 Hz, 2 H), 7.41 (n, 1 11), 7.32 (dd, 1 = 8.6, 8.8 Hz, 1 H), 7.05 (m, 2 H), 6.59 (d, 3 = 5.3 Hz, 1 HI
3.65 (s, 2 H), 3.14 (bs, 4 H), 2.66- 2.80 (bs, 7 11), 1.63 (s, 4 H)   Cpd Ex Structure Characterization
390 183 HH 



1        411'ICI  o o  \ IH NMR 5 (ppm, CD30D): 10.57 (s, 1 H), 10.20 (s, 1 H), 8.48 (d, J= 5.5 Hz, 1 11),
8.02 (s, 1 H), 7.82-7.89 (m, 3 H), 7.59 (dd, J= 8.6, 8.8 Hz, 2 11), 7.49 (dd, J= 8.8, 9.0 Hz, 1 H),
7.41-7.44 (m, 3 H), 7.29-7.33 (m, 2 H), 7.03-7.07 (m, 1 H), 6.61-6.62 (m, 1 H), 3.50 (s, 2 H), 3.48 (s, 2
H), 2.73 (m, 4 H), 2.33 (m, 4 H).   (:)N HN N1-(3-Fluoro-4-(2-(4-(piperazin-1-
ylmethypphenyl)thieno[3,2-b]pyridin-7- yloxy)pheny1)-N3-phenylmalonamide  391 184 H V H NyyN Si
40. .  o '11NMR 5 (400 MHz, CD30D): 10.37 (s, 1 H), 9.98 (s, 1 H), 8.49 (d, J= 5.5 Hz, 1 H), 8.01 (s, 1
H), 7.89 (dd, J = 2.2, 13.2 Hz, 111), 7.82 (d, J= 8.2 Hz, 2 H), 7.60-7.62 (m, 2 H), 743-7.52 (m, 211),
7.41 (d, J = 8.2 Hz, 2H), 7.21-7.32 (m, 2 H), 7.03-7.07 (m, 1 H), 6.58-6.60 (m, 1 H), 3.48 (s, 2 H),
2.22-142 (bs, 6 11), 2.13 (s, 3 H), 1.46 (2s, 4 H).   a 0N 7 N-(3-Fluoro-4-(2-(4-((4-methylpiperazin-1-
yOmethyl)phenyl)thieno[3,2-b]pyridin-7- yloxy)phenyI)-N-phenylcyclopropane-1,1- dicarboxamide  392
185 H  00fl i 00  S ; 0     7 N1-(3-Fluoro-4-(6-(4-((4-methylpiperazin-1-
yl)methyl)phenyl)thieno[3,2-d]pyrimidin-4- yloxy)phenyl)-N3-phenylmalonamide IliNMR 5 (400 MHz,
CD30D): 8.59 (s, 1 H), ), 8.45 (bs, 1 H), ): 7.80-7.87 (m, 4 H), 7.58-7.61 (m, 2 H), 7.51 (bd, I = 8.2 Hz,
2 H), 7.30-7.41 (m, 4H), 



7.10-7.14 (m ,1 H), 3.68 (s, 211), 3.16 (bs, 4 H), 2.66-2.80 (bs , 7 H). 393 186   ,,C,N-0 y--1 o0 0N
Nbriu-(No 4-(4-(7-(2-Fluoro-4-(2-oxo-3- phenylimidazolidine-1-
carboxamido)phenoxy)thicno[3,2-b]pyridin-2- yl)benzyl)-N-methylpiperazine-1-carboxamide IHNMR 5
(400 MHz, DMSO-d6): 10.53 (s, 1 H), 8.43 (d, J= 5.5 Hz, 1 H), 7.98 (s, 1 H), 7.77-7.84 (m, 3 H), 7.57
(d, J = 8.6 Hz, 2 H), 734 -7.48 (m, 6 H), 7.12 (dd, J = 7.2, 7.4 Hz, 1 ), 6.58 (d, J= 5.3 Hz, 1 H), 6.36
(m, 1 H), 3.85 -3.96 (m, 4 H), 3.47 (s, 2 H), 3.21 (bs, 4 11), 2.48 (d, J= 4.3 Hz, 3 H), 2.27 (bs, 4 11).
394 187 H r la yN.1\mu  40  0 a s HIC)N N-(3-Fluoro-4-(2-(4-(piperazin-1-
ylmethyl)phenyl)thieno[3,2-b[pyrid in-7- yloxy)phenyI)-2 -ox o-3-ph enyl im i d a zolid ine-1-
carboxamide III NMR 5 (400 MHz, DMSO-d6): 10.58 (s, 1 H), 8.51 (d, J= 5.5 Hz, 1 H), 8.03 (s, 1 H),
7.83-7.88 (m, 3 H), 7.13 (d, J = 8.2 Hz, 2 H), 7.41-7.52 (m, 6 H), 7.17 (dd, J = 7.2, 7.4 Hz, 1 H), 6.64
(d, J = 5.5 Hz, 1 11), 3.90 - 4.02 (m, 4 H), 3.47 (s, 2 H), 2.68 (m, 411), 2.30 (bs, 4H).  I Cpd Ex
Structure Characterization 395 188 Hr-ThN * 0 yN1 .0 0s 9N ,,N....
(S)-N-(4-(2-(3-(Dimethylamino)pyrrolidine-1- carbonyl)thicno[3,2-b]pyridin-7-yloxy)-3-
fluoropheny1)-2-oxo-3-phenylimidazolidine-1- carboxamide 



11-INMR 5 (400 MHz, DMSO-d6): 10.60 (s, 1 H), 8.58 (dd, I = 1.8, 5.5 Hz, 1 H), 8.09, 8.03 (2s, 1H),
7.85 (dd, I --- 2.3, 13.0 Hz, 1 H), 7.62 (m, 2 H), 7.45 (m, 4 H), 7.16 (m, 1 H), 6.76 (d, 15.5 Hz, 1 H),
3.40 - 4.10 (m, 6 H), 3.20 - 3.40 (a signal corresponding to 2H is hidden by a residual signal of water),
2.55 (m, 1 H), 2.00 - 2.40 (m, 711), 1.53 - 1.58 (m, 1 H). 395a 188a HH co2Et40o-IS F ill NMR (400
MHz, Me0H-d4) 8 (ppm): 8.44 (d, 1H, 1=5.5 Hz), 7.79 (dd, 1H, 1=2.2 Hz, 1=12.2 Hz), 7.53 (d, 211,
J=8.6 Hz), 7.45 (m, 1H), 7.2-7.4 (m, 4H), 7.14 (s, 111), 7.09 (t, 1H, J=7.4 Hz), 4.21 (q, 2H, 1=7.0 Hz),
3.86 (s, 211), 3.49 (s, 211), 1.28 (t, 3H, J=7.0Hz). MS (m/z): (M+1) 575.0 (100 vo   oIV--- Ethyl
2-(2-(7-(2-fluoro-4-(3-oxo-3- (phenylamino)propanamido)phenoxy)thieno[3,2-
b]pyridin-2-yDoxazol-4-ypacetate MG 89174   Scheme 87  3-Fluoro-4-(2-(5((4-methylpiperazin-1
-yflmethyflpyridin-2-yflthieno[3,2-bjpyridin-7- yloxy)aniline (396)                                      and
4-(2-(54(Dimethylamino)methyflpyridin-2-yflthieno[3,2-b]pyridin-7-yloxy)-3-fluoroaniline (397) Step 1:
7-(2-Fluoro-4-nitrophenoxy)-2-iodothienoP,2-blpyridine (399) 104731A mixture of the chloride 398
(Ragan J. A. et al, Organic Process Research and Development 2003, 7,676-683) (7.0 g, 23.7 namol),
2-fluoro-4-nitrophenol (11.15g, 3 eq, 71.1 mmol), K2CO3 (13.08 g, 4 eq. 94.8 nunol) in Ph20 (30 nil)
was heated to 200C for 3 h. The reaction mixture was cooled to room temperature and diluted with
DCM, filtered and concentrated. The resulting solid was triturated with diethyl ether, to afford 399 (7.3
g, 74% yield), which was used directly in the next step with no additional purification. MS (m/z): 417.0
(M+H). Step 2: 6-(7-(2-Fluoro-4-nitrophenoxy)thieno[3,2-blpyridin-2-yOnicotinaldehyde (400) 104741A
solution of 399 (1 g, 2.40 mmol) and 6-bromonicotinaldehyde (450 mg, 2.40 nunol) in 1,4-dioxane (10
mL) was treated sequentially with bis-trimethyl tin (500 ILL, 787 mg, 2.40 nanol) and Pd(PPh3)4 (270
mg, 0.24 mmol). The reaction mixture was then heated to reflux under nitrogen overnight, cooled, and
concentrated. The crude product was purified by flash chromatography using the gradient 5%-10%
Me0H in DCM and subsequent trituration by Me0H, providing pure 400 (494 mg, 52% yield). IIINMR
(400 MHz, DMSO-d6) 8 (ppm): 10.11 (s, 111), 9.10 (m, 11-1), 8.65 (d, 1H, J=5.2 Hz), 8.62 (s, Ill), 8.51
(d, 1H, J=8.8 Hz), 8.48 (dd, 111, J=2.8 Hz, J=10.4 Hz), 8.38 (dd, 1H, J=2.1 Hz, 5=8.2 Hz), 8.20 (m,
1H), 7.73 (t, 1H, J---9.0 Hz), 7.01 (d, 1H, J=5.5 Hz). MS (m./z): (M+1) 395.9. Step 3:
7-(2-Fluoro-4-nitrophenoxy)-2-(5-((4-methylpiperazin-1-yflmethyl)pyridin-2- yflthieno[3,2-b]pyridine
(401) 104751A mixture of 400 (451 mg, 1.14 mmol) and 1-methylpiperazine (152 4, 137 mg, 1.37
nunol) in DCM (7 inL) was stirred at mom temperature for 10 min. It was then treated with
NaBH(OAc)3 (340 mg, 1.60 mmol) and stirred at room temperature overnight. The reaction mixture
was diluted with DCM (20 mL) and washed with saturated NaHCO3 solution (20 inL). The organic
phase was collected, dried over anhydrous Na2SO4, filtered and concentrated. The residue was
purified by flash chromatography using the gradient 30-50% Me0H (with 2% Et3N) in Et0Ac to afford
401 (308 mg, 52% yield). MS (m/z): (M+1) 480.0(100%).  Step 1
3-Fluoro-4-(2-(54(4-methylpiperazin-l-yOmethyl)pyridin-2-yl)thieno[3,2-b]pyridin-7- yloxy)aniline (396)
[0476]To a solution of 401 (306 mg, 0.64 mmol) and NH4C1 (30 mg, 0.54 mmol) in 2:1 Et0H/water
(10.5 mL) was added iron powder (304 mg, 5.43 irunol) and the suspension was heated to reflux for 1
hour. The reaction mixture was filtered through celite and concentrated to provide title compound 396,
that was used without further purification (343 mg, 100% yield). MS (m/z): (M+1) 450.0(100%). Step 4:
1-(6-(7-(2-Fluoro-4-nitrophenoxy)thieno[3,2-b]pyridin-2-yl)pyridin-3-y1)-N,Ndimethylmethanamine
(402) [0477]A mixture of 400 (360 mg, 0.91 mmol) and dimethylamine (2M THF solution, 550 rtL, 



1.09 mmol) in DCM (10 inL) was stirred at room temperature for 10 min. It was then treated with
NaBH(OAc)3 (270 mg, 1.27 mmol) and stirred at room temperature overnight. The reaction mixture
was diluted with DCM (30 inL) and washed with saturated NaHCO3 solution (30 mL), dried over
anhydrous Na2SO4, filtered and concentrated. The residue was purified by flash chromatography
using the gradient 10-30% Me011 in DCM as an eluent, to provide title compound 402 (321 mg, 83%
yield). MS (m/z): (M+1) 425.1 (100%). Step 5:
4-(2-(54(Dimethylamino)methyl)pyridin-2-yOthienoP,2-bipyridin-7-yloxy)-3- fluoroaniline (397)
[0478]To a solution of 402 (308 mg, 0.72 mmol) and N114C1 (33 mg, 061 nunol) in 2:1 Et0H/vvater (9
mL) was added iron powder (345 mg, 6.17 mmol) and the suspension was heated to reflux for 1 hour.
The reaction mixture was filtered through celite and concentrated to provide title compound 397 (350
mg, quantitative yield), that was used without further purification. MS (m/z): (M+1) 395.1 (100%).
Scheme 88    7-(4-Amino-2-fluorophenoxy)-N-(3-methoxyphenyl)thieno[3 ,2-b]pyridin-2-amine (404)
Step 1: 7-(2-Fluoro-4-nitrophenoxy)-N-(3-methoxyphenyOthieno[3,2-b]pyridin-2-amine (403) [0479]A
solution of 399 (scheme 87) (700 mg, 1.68 mmol), Cs2CO3 (1.12 g, 3.43 mmol), 3- methoxyaniline
(190 4, 206 mg, 1.68 mmol), Pd(OAc)2 (70mg, 0.17 rrunol) and Xantphos (1.43 g, 2.52 nunol) ( J.
Org. Chem., 1999, 64, 6019-6022) in dioxane (15 mL) was heated to reflux for 5 hrs. The reaction
mixture was cooled, concentrated and the residue was purified by flash chromatography using 80%
Et0Ac in hexanes as the eluent, to afford 403 (408 mg, 59% yield). MS (mh): (M+1) 412.0(100%).
Step 2: 7-(4-Amino-2-fluorophenoxy)-N-(3-methoxyphenyHthieno[3,2-13]pyridin-2-amine (404)
[0480]To a solution of 403 (408 mg, 0.99 mmol) and NH4C1 (45 mg, 084 mmol) in 2:1 Et0H/water (15
tnL) was added iron powder (472 mg, 8.43 mmol) and the suspension was heated to reflux for 1 hour.
The reaction mixture was filtered through celite and concentrated to provide 404 (278 mg, 74% yield),
that was used without further purification. MS (m/z): (M+1) 382.0 (100%). Table 19 Compounds
405-410 (examples 189-192) prepared from the amines 396, 397 and 404 Cpd Ex Structure
Characterization 405 189      TJYN 411o F 0 - NN il N-(3-Fluoro-4-(2-(5-((4-methylpiperazin-1-
y1)methy1)pyridin-2-y0thieno[3,2-blpyridin-7- yloxy)pheny0-2-oxo-1-phenylpyrrolidine-3- carboxamide
IHNMR 8 (400 MHz, DMSO-d6): 10,72 (s, 1H), 8.52 (br.s., 1H), 8.50 (d, 1I-1, 3=5.5 Hz), 8.32 (s, 1H),
8.23 (d, 111,1=8,3 Hz), 7.92 (d, 11-1, 3=11.6 Hz), 7.83 (dd, 11-1, 3=2.0 Hz, J=8.0 Hz), 7.65 (d, 1H,
J=7.6 Hz), 7.50 (m, 210, 7.39 (t, 2H, J=7.4 Hz), 7.16 (t, 111, 3=7.4 Hz), 6.68 (d, 111, J--5.0 Hz), 3.91
(En, 2H), 3.77 (t, 1H, J=8.4 Hz), 3.52 (s, 210, 2.2-2.5 (m, 1011), 3.12 (s, 310 MS (m/z): (M+1)
637.1(100%). 406 



190 Gam yThr at 181111oowe _\I (I)NNe     ti N1-(3-Fluoro-4-(2-(5((4-methylpiperazin-1-
yl)methyl)pyridin-2-y0thienoP,2-131pyridin-7- yloxy)pheny1)-N3-phenylmalonamide '11 NMR 8 (400
MHz, CD3OD): 8.51 (d, 111, J=1.6 Hz), 8.39 (d, 111, J=--5.5 Hz), 7.95 (s, 114), 7.91 (d, 111, 1=8.3
Hz), 7.8 On, 210, 7.55 (d, 211, J=8.6 Hz), 7.2-7.4 (m, 41-1), 7.09 (t, 11-1, J=7.5 Hz), 6,51 (d, 111,
J=5,5 Hz), 3.56 (s, 2H), 2.3-2.7 On, 810, 2.27 (s, 31). MS (n/z): (M+1) 611.1 (100%).  Scheme 89
399410411    409: Example 193 Example 193
2-(7-(2-Fluoro-4-(3-oxo-3-(phenylatnino)propanamido)phenoxy)thieno[3,243]pyridin-2- yflpyridine
1-oxide (409) Steps 1: 3-Fluoro-4-(2-iodothieno[3,2-b]pyridin-7-yloxy)aniline (410) [0481]To a solution
of 399 (2 g, 4.81 mmol) and Mita (220 mg, 4.08 mmol) in 2:1 Et0H/water (75 mL) was added iron
powder (2.28 g, 40.8 mmol) and the suspension was heated to reflux for 1 hour. The reaction mixture
was filtered through celite and concentrated to afford  410 (1.85 g, 100% yield), that was used without
fluffier purification MS. (m/z): (M+1) 386.8 (100%). Steps 2:
Pii.-(3-F1uoro-4-(2-iodothienoP,2-Npyridin-7-yloxy)pheny04/3-phenylinalonamide (411) [0482]A
solution of the acid.! (465 mg, 2.59 nunol) and BOPC1 (666 mg, 2,59 rtunol) was mixed in DCM (5
mL) at 0 C and stirred at the same temperature for 15 min. The reaction mixture was then treated with
a solution of 410 (500 mg, 1.29 nunol) and iPr2NEt (13 nth, 1 g, 7.79 nunol) in DCM (5 mL) at 0C and
allowed to stir at room temperature for overnight. The mixture was diluted in DCM (30 mL), washed
with saturated NaHCO3 solution (30 mL), dried over anhydrous Na2SO4, filtered and concentrated.
The residue was purified by flash chromatography using the gradient 75-100% Et0Ac in hexanes as
an eluent, to provide 411 (382 mg, 54% yield). 11-1NMR 5 (400 MHz, CD300): 8.33 (d, 5.7 Hz), 7.79
(dd, 1H, J=2.4 Hz, J=12.3 Hz), 7.54 (m, 5H), 7.2-7.4 On, 411), 7.09 (t, 1H, J=7.2 Hz), 6.50 (d, 111,
J=5.5 Hz), 3.51 (s, 211), 7.75 (s, 1H). MS (m/z): (M+1) 547.9 (100%). Steps 3:
2-(7-(2-Fluoro-4-(3-oxo-3-(phenylamino)propanamido)phenoxy)thieno[3,2-13]pyridin-2- yOpyridine
1-oxide (409) [0483]A solution of 411 (45 mg, 0.08 mmol), 4-bromopyridine N-oxide (250 mg, 1.43
mmol), bistrimethyltin (26 u.L, 40 mg, 0.12 mmol) and Pd(PPh3)4 (10mg, 0.01 nunol) in dioxane (1
mL) was heated to reflux for 4 hrs. The reaction mixture was cooled, concentrated and the residue
was purified by flash chromatography using the gradient 5-10% Me0H in DCM as an eluent, to afford
409 (11 mg, 27% yield). 'ENMR 5 (400 MHz, CD30D): 8.71 (d, 1H, J=5.4 Hz), 8.6 (m, 31-0, 8.04 (dd,
111, J=2,5 Hz, J=12.3 Hz), 7.85 (t, 111, J=8.4 Hz), 7.78 (m, 21-1), 7.65 (m, 111), 7.62 (m, 1H), 7.53
(m, 3H), 7.32 (t, 1H, J=7.4 Hz), 6.81 (d, 1H, .1=5.5 Hz), 3.75 (s, 2H). MS (rnlz): (M+1) 515.0 (100%).
Scheme 90 Example 194
/V1-(3.-Fluoro-4-(2-(1-(2-morpholinoethyl)-2-oxo-1,2-dihydropyrimiciin-5-ypthieno[3,2-blpyridin- 



7-yloxy)phenyl)-N3-(2-methoxyphenyl)manamide (412) Step 1.
5-Bromo-142-morpholinoethyppyrimidin-2(1H)-one (413) [0484]To a solution of
5-bromo-2-hydroxypyrimidine (1.00 g, 5.75 nunol) in DMF (19 mL) was added sodium iodide (1.29 g,
8.6 mraol), cesium carbonate (4.68 g, 14.4 mmol), 4-(2- chloroethyl)morpholine hydrochloride (1.18 g,
6.32 mmol) and the reaction mixture was stirred at 60 C for 2.5 h. The solution was filtered, and the
filtrate was concentrated. The residue was purified by flash chromatography, eluting with gradient of
methanol (5-15%) in dichloromethane to give title compound 413 (1.29 g, 78% yield). MS (m/z): 288.1
(50%) (M+H), 290.0(50%)  (M+H). 11-1NMR (DMSO416) 8 (ppm): 8.61 (d, 3=3.3Hz, 111), 8.46 (d,
J=3.3H2, 111), 3.93 (t, J=5.9Hz, 211), 3.51 (t, 1=4.5Hz, 41-1), 2.57 (t, 1=-6.1Hz, 211), 2.45-2.39 (m,
411). Step 2: 5-(7-Chlorothieno[3,2-b]pyridin-2-y1)-1-(2-morpholinoethyl)pyrimidin-2(11)-one (414)
[04851To a solution of the tributyltin derivative 6 (1.88 g, 4.1 mmol) (scheme 2) in toluene (39 mI) was
added 5-bromo-1-(2-morpholinoethy1)pyrimidin-2(11)-one (413, 1.29 g, 4.5 nuranol) and Pd(PPh3).4
(474 mg, 0.41 mmol). The reaction mixture was stirred at 100 C for 16 h. The mixture was filtered and
the solvent was evaporated. The residue was triturated in hexanes, then triturated in Et0Ac to produce
title compound 414 (236 mg, 15% yield). MS (rn/z): 377.0 (M+H). 11-1NMR (DM50-d6) S (ppm): 9.18
(d,1=3.51-1z, 11-1), 8.76 (d, 1=3.3Hz, 111), 8.64 (d, 1=5.1Hz, 111), 8.05 (s, 111), 7.57 (d, J=5.1Hz,
Hi), 4.06 (t, J=5.9Hz, 211), 3.54 (t, 3=4.5Hz, 411), 2.64 (t, J=5.9Hz, 211), 2.49-2.43 (m, 4H). Step 3:
5-(7(2-Fluoro-4-nitrophenoxy)thieno[3,2-14yridin-2-y1)-142- morpholinoethyl)pyrimidin-2(111)-one
(415) [04861To a solution of the pyridone 414 (236 mg, 0.63 mmol) in Ph20 (1.3 mL) was added 2-
fluoro-4-nitrophenol (197 mg, 1.26 trunol) and 1C2CO3 (173 mg, 1.26 mmol). The mixture was stirred
at 100 C for 1 h, then at 180 C for 2 h, cooled and evaporated under reduced pressure. The residue
was purified by flash chromatography with a gradient of methanol (2-10%) in dichloromethane to give
title compound 415 (81 mg, 26% yield). MS (m/z): 498.0 (M+H). NMR (DMSO-d6) S (Rpm): 9.16 (d,
J=3.311z, III), 8.66 (d, J=3.3Hz, 111), 8.60 (d, 1=5.3Hz, 8.47 (dd, J=10,2.5Hz, Hi), 8.19 (d, 1=8.8Hz,
111), 8.02 (s, 111), 7.69 (t, J=8.6Hz, 111), 6.98 (d, 1=5.3Hz, 111), 4.02 (t, J=5.5Hz, 211), 3.58-3.43
(in, 411), 2.59 (t, J=5.5Hz, 211), 2.50-2.41 (m, 411). Step 4:
5-(7-(4-Amino-2-fluorophenoxy)thieno[3,2-b]pyridin-2-y0-1-(2- morpholinoethyl)pyrimidin-2(111)-one
(416) 104871To a solution the compound 415 (81 mg, 0.16 mmol) in ethanol (1 triL) and water (0.5
mL) was added NH4C1 (9 mg, 0.16 mmol) and iron powder (73 mg, 1.30 mmol). The mixture was
stirred at 80C for 45 min, filtered through celite, and the solvent was evaporated to give title compound
(416). MS (m/z): 468.1 (M+H). Step 5:
M-(3-Fluoro-4-(2-(1-(2-morpholinoethyl)-2-oxo-1,2-dihydropyrimidin-5-y1)thieno[3,2-
b]pyridin-7-yloxy)phenyINV3-(2-methoxyphenyOmalonamide (412) [0488]To a solution of the amine
416 (0.16 mmol) in DMF (1 mL) was added acid 27 (38 mg, 0.18 nunol), HOBT (24 mg, 0.18 nunol)
and EDC x HC1 (46 mg, 0.24 mum!). The mixture was stirred at room temperature for 16 h. The
solvent was evaporated, then the residue was purified by  flash chromatography with gradient of
methanol (0-5%) in dichloromethane, followed by preparative HPLC purification with gradient of
methanol (20-100%) in water to give title compound 412 (14 mg, 13% yield). MS (nth): 659.1 (M+H).
IHNMR (DMSO-c16)5 (.13Pni): 10.59 (s, 111), 9.64 (s, 111), 9.16 (d, J-3.3Hz, 111), 8.69 (d, J=3.3H2,
111), 8.51 (d, J=5.5Hz, 111), 8.07 (d, J=7.4Hz, 1H), 7.98 (s, 111), 7,88 (dd, J=13,2.3Hz, 111), 7.51 (t,
J=9.0Hz, 111), 7.43 (dd, J=8.8,1.6Hz, 111), 7.11-7.05 (m, 211), 6.94-6.90 (m, 11-1), 6.67 (d, J=4.7Hz,
111), 4.05 (t, .1=6.5Hz, 2H), 3.86 (s, 3H), 3.64 (s, 21-1), 3.55-3.50 (m, 411), 2.63 (t, J=5.5Hz, 210,
2.46-2.42 (m, 40 Scheme 91  Example 195
NI-(4-(2-0-(2-(Dimethylamino)ethyl)-6-oxo-1,6-dihydropyridin-3-y1)thieno[3,2-b]pyridin-7-
yloxy)-3-fluoropheny1)-N3-(2-methoxyphenyl)malonamide (417) Step 1.
7-Chloro-2-(6-methoxypyridin-3-yl)thieno[3,2-blpyridine (418) [0489]To a solution of tributyltin
derivative 6 (2.00g, 4.36mmol) (scheme 91) in toluene (10 mL) was added Ph(PPh3)4 (0.503 g, 0.436
mmol) followed by 5-bromo-2-methoxypyridine (0.62 mL, 4.8 mmol). Nitrogen gas was bubbled
directly into the reaction mixture for 30 minutes before it was heated to reflux for 16 h. The reaction
mixture was then cooled to room temperature and the yellow precipitate was collected by filtration and
washed with hexanes. The material was then further purified by flash chromatography (eluent 20 to
50% ethyl acetate in hexanes) to afford the titled compound 418 as a fluffy white solid (0.752g, 62%
yield). MS (m/z): 277.0 (M+H). Step 2.
7-(2-Fluoro-4-nitrophenoxy)-2-(6-methoxypyridin-3-yethieno[3,2-b]pyridine (419) [0490]A suspension
of 418 (0.638 g, 2.31 mmol), 2-fluoro-4-nitrophenol (0.725 g, 4.61 mmol) and potassium carbonate
(0.638 g, 4.61 mmol) in diphenyl ether (6mL) was heated to 170 C for 8 h in a pressure tube. The
resulting dark solution was cooled to room temperature, diluted with CH2C12 and then filtered. The
filtrate was concentrated and the residue was purified by flash chromatography (eluent 100% hexanes
to 50/50 ethyl acetate/hexanes) to produce title compound 419 as a yellow solid (0.395g, 43% yield).
MS (m/z): 398.0 (M+H). Step 3. 5-(7-(2-Fluoro-4-nitrophenoxy)thieno[3,2-b]pyridin-2-yl)pyridin-2(
lii)-one (420) [0491]To a flask containing a suspension of 419 (0.299 g, 0.753mmo1) in acetonitrile
(8mL) was added chlorotrimethylsilane (0.095 mL, 0.748 mmol) followed by sodium iodide (0.112 g, 



0.748 mmol). The mixture was then heated to between 70 to 100C over 24 hours. Over this time four
additional portions of chlorotrimethylsilane (0.095 mL each portion) and sodium iodide (0.112 g each
portion) were added. The reaction mixture was then cooled to room temperature and the formed
precipitate was collected by filtration, washed with NH4OH and water, and dried to provide title
compound 420 as a brown solid (0.283g, 98%). MS (m/z): 384.0(M+H), 406.0 (M+Na). Step 4.
1-(2-(Dimethylamino)ethyl)-5-(7-(2-fluoro-4-nitrophenoxy)thieno[3,2-b]pyridin-2- yl)pyridin-2(1H)-one
(421) [0492]The pyridinone 420 (0.283g, 0.739mmo1), 2-chloro-N,N-dimethylethanamine (0.128 g,
0.887 mmol), cesium carbonate (0 547 g, 1.68 mmol) and sodium iodide (0.132 g, 0.88 mmol) were
heated in DMF (10mL) at 70 C for 3 days. An additional portion of 2-chloro-N,N-  WO
2008/041053PCT/I B20061004306 dimethylethanamine (64 mg, 0.44 mmol) and cesium carbonate
(0.289 g, 0.887 nunol) were added. The reaction mixture was heated for additional 8 hours, cooled to
room temperature and evaporated under reduced pressure. The residue was partitioned between
water (50mL) and 5% ethanol/diehloromethane. The organic phase was collected, dried over
anhydrous Na2SO4, filtered and concentrated. The residue was then purified by silica gel
chromatography using a 25M Biotage column and a gradient of 3 to 20% methanol in dichloromethane
with 1% acetic acid, to provide title compound 421 as a solid material (0.108 g, 32% yield). MS (zn/z):
228.0 ([M4-2H]12), 455.0(M+H), 477.0 (M+Na). Step 5.
5-(7-(4-Amino-2-fluorophenoxy)thieno[3,2-blpyridin-2-yI)-1-(2-
(dimethylamino)ethyl)pyridin-2(1E1)-one (422) [0493]To a solution of the nitro compound 421 (0.103
g, 0.227 mmol) in methanol (2 mL) and THF (2 ml) at 0C was added nickel chloride hexahydrate
(0.162 g, 0.681 nunol) followed by sodium borohydride (28 mg, 0.749 mmol). After one how of stirring
at 0C another portion of nickel chloride hexahydrate (0.108 g, 0.458 mmol) and sodium borohydride
(19 mg, 0.50 mmol) were added. The reaction mixture was then stirred at room temperature for 5
hours before it was concentrated and treated with IN HC1(aq) and dichloromethane. The mixture was
stirred for 10 minutes and then basified to pH 10 by the addition of N1140H. The basified solution was
then extracted with dichloromethane. The extract was dried over anhydrous Na2SO4, filtered and
concentrated. The residue was purified by flash chromatography (eluent a gradient of 10 to 100%
methanol in ethyl acetate) to give the title compound 422 as yellow solid (26 mg, 27% yield). MS (m/z):
425.0(M+H). Step 6. N'-(4-(2-(1-(2-(Dimethylamino)ethyl)-6-oxo-1,6-dihydropyridin-3-yl)thienot3,2-
61pyridin-7-yloxy)-3-fluorophenyl)-N3-(2-methoxyphenyl)malonamide (417) 104941To a solution of
compound 422 (25 mg, 0.059 nunol) in DMF (0.5mL) was added the acid 27 (25mg, 0.12mmol),
hydroxybenzotriazole (11 mg, 0.071 mmol), then EDC (23 mg, 0.12 nunol). The reaction mixture was
stirred at room temperature for 6 hours before the addition of saturated NaHCO3(8 mL). The mixture
was then extracted with dichloromethane; the extract was dried over anhydrous Na2SO4, filtered and
concentrated. The residue was then purified by flash chromatography (eluent a gradient of 0 to 20%
methanol in dichlorornethane) to give title compound 417 as a white solid (19 mg, 53% yield). 1H
NMR: (DMS0-4) S(ppm): 10.58 (s, 1H), 9.62 (s, 111), 8.45 (d, S = 5.6Hz, 111), 828 (d, 5= 2.8Hz, 1H),
8.05 (d, I = 8.4Hz, 1H), 7.95 (dd, J = 2.8, 9.6Hz, 111), 7.88-7.84 (m, 211), 7.45 (t, J = 8.8Hz, 1H),
7.43-7.40 (m, 111), 7.07-7.03 (in, 211),  6.92-6.88 (m, 1H), 6.60 (d, J 5.6Hz, IFD, 6.51 (d, J = 9.6Hz
114), 4.05 (t, J = 6.0Hz, 2H), 3,84 (s, 311), 3.62 (s, 2H), 2.53 (t, J = 6.41-1z, 214), 2.47 (s, 6H). MS
(rn/z): 308.5 ([M+2H]/2), 616.1 (M+H). [0495]The following compounds and other compounds
described herein, and the compounds described in the assay examples below, are prepared
essentially according to the procedures outlined in the schemes, charts, examples and preparations
set forth herein. Table 20 Example Compound No. Compound Name 1 5a
NI-(3-Fluoro-4-(thieno[3,2-b]pyridin-7-yloxy)pheny1)-N3- phenylmalomunide 2 5b
N'-(3-Fluoro-4-(2-(1-methyl-/H-imidazol-2-yOnneno[3,2-
b]pyridin-7-y1on)pheny1)-N3-phenylma1onamide 3 Sc NI-(3-Fluoro-442-0
-methyl-1H-imidazol-4-yOthieno[3,2- bipyridin-7-yloxyl-pheny1)-1V3-phenylmalonamide 4 5d 



NI-(4-(2-(1-ethyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7- yloxy)-3-fluoropheny1)-N3-phenylmalonamide
5 5e N1-(3-fluoro-4-(2-(1-methyl-111-imidazol-5-yOthienoP,2-
blpyridin-7-yloxy)pheny1)-1Q3-phenylmalonamide 6 5f
N3-(3-Fluoro-4-(2-(pyrrolidine-1-carbonyl)thieno[3,2-
bjpyridin-7-yloxy)pheny1)-1V3-phenylmalonamide 7 5g (R)-N'-(4-(2-(3-(Dimethylamino)pyrrolidine-1 -
carbonypthieno[3,2-b]pyriciin-7-yloxy)-3-fluoropheny1)- N3-phenylinalonamide S 28a
N'-(3-Fluoro-4-(2-(1-methyl-1H-imidazol-2-yl)thieno[3 ,2b]pyridin-7-yloxy)pheny1)-N3-(2-
methoxyphenyl)malonamide 9 28b NI -(4-(2-(1-ethy1-1H-imidazol-4-yOthieno [3,2-b]pyridin-7-
yloxy)-3-fluoropheny1)-N3-(2-methoxypheny1)malonamide 10 28c N -(3-fluoro-4-(2-0
-methy1-1H-imidazol-5-yOthieno [3,2- b]pyridin-7-yloxy)pheny1)-N3-(2- methoxyphenyflmalonamide
11 N1-(3 -fluoro-4-(2-(1-methyl-1H-imidazol-2-yl)thieno[3,2- 30ab]pyridin-7-yloxy)pheny1)-N3-(2-
fluoroxyphenyl)malonamide 12 30b NI-(4-(2-(1-ethy1-1H-imidazol-4-ypthieno[3,2-b]pyridin-7-
yloxy)-3-fluoropheny1)4/3-(2-fluoropheny1)-N3-(2- fluorophenyl)malonamide 13 32
NI-(3-fluoro-4-(2-(1-methyl-1H-imidazol-2-ypthieno[3,2- b]pyridin-7-yloxy)pheny1)-N3-methyl-1V3-
phenylmalonamide   



Example Compound No. Compound Name 1434
N-{3-Fluoro-442-(1-methy1-11I-imidazol-2-y1)-thieno[3,2-
b]pyridin-7-yloxyl-phenyil-AP-pyridin-4-yl-malonamide
N'-(3-Fluoro-4-(2-(1-methy1-1H-imidazol-2-yOthieno[3,2-
b]pyridin-7-yloxy)pheny1)-N3-(pyrrolidin-3-y1)malonamide 15 36  N
-(3-Fluoro-442-(1-methy1-1H-imidazol-2-yl)thieno[3,2- b]pyridin-7 - lox hen 1 -2-meth 1-N3- hen
lmalonamide 17 40 M-(3-Fluoro-4-(2-(1 -methy1-1H-imidazol-2-yl)thieno [3 ,2-
b]pyridin-7-yloxy)pheny1)-2-methyl-N3-phenylmalonamide 18 41
N-{3-Fluoro-442-(3-methyl-3H-imidazol-4-y1)-thieno[3,2-
b]pyridin-7-yloxy]phenyl}-Ar-pyridin-3-yl-malonamide 19 43 .7171-(3-Fluoro-4-(2-(1 -methy-1H-hnidazo
1-2-yl)thieno [3 ,2- b]pyridin-7-y1oxy)phenyI)-N3-(piperidin-4-yl)malonamide 20 45
N-13-Fluoro-412-(1-methy1-1H-imidazol-2-y1)-thieno[3,2- b]pyridin-7-yloxy]-phenyl}-malonamic acid
piperidin-4-y1 ester 21 47 N (3-Fluoro-442-(1 -methyl-1H-imidazol-2-y1)-thieno [3,2-
b]pyridin-7-yloxyi-phenyl}-malonamic acid phenyl ester 22 48
1V1-(3-Fluoro-4-(2-(4-(pyrrolidin-1-ylmethyl)phenyl)- thieno [3,2-b]pyridin-7-yloxy)pheny1)-N3- (2-
methoxyphenyl)malonamide  Pharmaceutical Compositions 104961In a third aspect, the invention
provides pharmaceutical compositions comprising an inhibitor of VEGF receptor signaling and HGF
receptor signaling according to the invention and a pharmaceutically acceptable carrier, excipient, or
diluent. Compositions of the invention may be formulated by any method well known in the art and
may be prepared for administration by any route, including, without limitation, parenteral, oral,
sublingual, transdermal, topical, intranqval, intratracheal, or intrarectal. In certain preferred
embodiments, compositions of the invention are administered intravenously in a hospital setting. In
certain other preferred embodiments, administration may preferably be by the oral route. 104971The
characteristics of the carrier will depend on the route of administration. As used herein, the term
"pharmaceutically acceptable" means a non-toxic material that is compatible with a biological system
such as a cell, cell culture, tissue, or organism, and that does not interfere with the effectiveness of the
biological activity of the active ingredient(s). Thus, compositions according to the invention may
contain, in addition to the inhibitor, diluents, fillers, salts, buffers, stabilizers, solubilizers, and other
materials well known in the art. The preparation of 



pharmaceutically acceptable formulations is described in, e.g., Remington's Pharmaceutical Sciences,
18th Edition, ed. A. Gennaro, Mack Publishing Co., Easton, Pa., 1990. [04981As used herein, the
term pharmaceutically acceptable salts refers to salts that retain the desired biological activity of the
above-identified compounds and exhibit minimal or no undesired toxicological effects. Examples of
such salts include, but are not limited to, salts formed with inorganic acids (for example, hydrochloric
acid, hydrobromic acid, sulfuric acid, phosphoric acid, nitric acid, and the like), and salts formed with
organic acids such as acetic acid, oxalic acid, tartaric acid, succinic acid, malic acid, ascorbic acid,
benzoic acid, tannic acid, pahnoic acid, alginic acid, polyglutamic acid, naphthalenesulfonic acid,
naphthalenedisulfonic acid, methanesulfonic acid, p-toluenesulfonic acid and polygalacturonic acid.
The compounds can also be administered as pharmaceutically acceptable quaternary salts known by
those skilled in the art, which specifically include the quaternary ammonium salt of the formula
--NR+Z--, wherein R is hydrogen, alkyl, or benzyl, and Z is a counterion, including chloride, bromide,
iodide, -0-alkyl, toluenesulfonate, methylsulfonate, sulfonate, phosphate, or carboxylate (such as
benzoate, succinate, acetate, glycolate, maleate, imitate, citrate, tartrate, ascorbate, benzoate,
cinnamoate, mandeloate, benzyloate, and diphenylacetate). [0499]The active compound is included in
the pharmaceutically acceptable carrier or diluent in an amount sufficient to deliver to a patient a
therapeutically effective amount without causing serious toxic effects in the patient treated. The
effective dosage range of the pharmaceutically acceptable derivatives can be calculated based on the
weight of the parent compound to be delivered. If the derivative exhibits activity in itself, the effective
dosage can be estimated as above using the weight of the derivative, or by other means known to
those skilled in the art. Inhibition of VEGF Receptor Signaling and HOP Receptor Signaling [0500]In a
fourth aspect, the invention provides a method of inhibiting VEGF receptor signaling and HOF
receptor signaling in a cell, comprising contacting a cell in which inhibition of VEGF receptor signaling
and HOP receptor signaling is desired with an inhibitor of VEGF receptor signaling and HOP receptor
signaling according to the invention. Because compounds of the invention inhibit VEGF receptor
signaling and HOP receptor signaling, they are useful research tools for in vitro study of the role of
VEGF receptor signaling and HOP receptor signaling in biological processes.  [0501]Preferably, the
method according to the fourth aspect of the invention causes an inhibition of cell proliferation of the
contacted cells. The phrase "inhibiting cell proliferation" is used to denote an ability of an inhibitor of
VEGF receptor signaling and HGF receptor signaling to retard the growth of cells contacted with the
inhibitor as compared to cells not contacted. An assessment of cell proliferation can be made by
counting contacted and non-contacted cells using a Coulter Cell Counter (Coulter, Miami, Fla.) or a
hernacytometer. Where the cells are in a solid growth (e.g., a solid tumor or organ), such an
assessment of cell proliferation can be made by measuring the growth with calipers and comparing
the size of the growth of contacted cells with non-contacted cells. [0502]Preferably, growth of cells
contacted with the inhibitor is retarded by at least 50% as compared to growth of non-contacted cells.
More preferably, cell proliferation is inhibited by 100% (i.e., the contacted cells do not increase in
number). Most preferably, the phrase "inhibiting cell proliferation" includes a reduction in the number
or size of contacted cells, as compared to non-contacted cells. Thus, an inhibitor of VEGF receptor
signaling and HGF receptor signaling according to the invention that inhibits cell proliferation in a
contacted cell may induce the contacted cell to undergo growth retardation, to undergo growth arrest,
to undergo programmed cell death (i.e., to apoptose), or to undergo necrotic cell death. [0503]In some
preferred embodiments, the contacted cell is a neopLastic cell. The term "neoplastic cell" is used to
denote a cell that shows aberrant cell growth. Preferably, the aberrant cell growth of a neoplastic cell
is increased cell growth. A neoplastic cell may be a hyperplastic cell, a cell that shows a lack of
contact inhibition of growth in vitro, a benign tumor cell that is incapable of metastasis in vivo, or a
cancer cell that is capable of metastasis in vivo and that may recur after attempted removal. The term
"tumorigenesis" is used to denote the induction of cell proliferation that leads to the development of a
neoplastic growth. [0504]In some preferred embodiments, the contacted cell is in an animal. Thus, the
invention provides a method for treating a cell proliferative disease or condition in an animal,
comprising administering to an animal in need of such treatment a therapeutically effective amount of
a VEGF receptor signaling and HOF receptor signaling inhibitor of the invention. Preferably, the
animal is a mammal, more preferably a domesticated mammal. Most preferably, the animal is a
human. [0505]The term "cell proliferative disease or condition" is meant to refer to any condition
characterized by aberrant cell growth, preferably abnormally increased cellular proliferation. Examples
of such cell proliferative diseases or conditions amenable to inhibition and treatment  include, but are
not limited to, cancer. Examples of particular types of cancer include, but are not limited to, breat
cancer, lung cancer, colon cancer, rectal cancer, bladder cancer, leukemia and renal cancer. In
particularly preferred embodiments, the invention provides a method for inhibiting neoplastic cell
proliferation in an animal comprising administering to an animal having at least one neoplastic cell
present in its body a therapeutically effective amount of a VEGF receptor signaling and HOF receptor
signaling inhibitor of the invention. ASSAY EXAMPLES Assay Example 1 Inhibition of c-met and
VEGF Activity 105061The following protocols were used to assay the compounds of the invention, In
Vitro Receptor Tyrosine ICinase Assays (c-Met/HGE receptor and VEGF receptor ICDR)
[05071These tests measure the ability of compounds to inhibit the enzymatic activity of recombinant
human c-Met/HGF receptor and VEGF receptor enzymatic activity. 105081A 1.3-kb cDNA
corresponding to the intracellular domain of c-Met or c-Met IC (Genbank accession number
NP000236-1 amino acid 1078 to 1337) was cloned into the Barnill/XhoI sites of the pBlueBacHis2A
vector (Invitrogen) for the production of a histidinetagged version of that enzyme. This constuct was
used to generate recombinant baculovirus using the Bac-N-BlueTm system according to the
manufacturer's instructions (Invitrogen). 105091The c-Met IC protein was expressed in Hi-5 cells
(Trichoplusia Ni) upon infection with recombinant baculovirus construct Briefly, Hi-5 cells grown in
suspension and maintained in serum-free medium (St900 II supplemented with gentaznycin) at a cell
density of about 2 X 106 cells/m1 were infected with the above-mentioned viruses at a multiplicity of
infection (MOI) of 0.2 during 72 hours at 27C with agitation at 120 rpm on a rotary shaker. Infected
cells were harvested by centrifitgation at 398g for 15 min. Cell pellets were frozen at -80C until
purification was performed. 10510]All steps described in cell extraction and purification were
performed at 4C. Frozen 



Hi-5 cell pellets infected with the C-Met IC recombinant baculovirus were thawed and gently
resuspended in Buffer A (20tuM Tris pH 8.0, 10% glycerol, 1 ugiml pepstatin, 2paind Aprotinin and
leupeptin, 50gend PMSF, 5Oug/m1 TLCK and 10uM E64, 0.5mM DTT and ltnM Levamisole) using 3
ml of buffer per gram of cells. The suspension was Dounce homogenized  WO
2008/041053PCT/IB20061004306 after which it was centrifuged at 22500g, 30 min., 4C. The
supernatant (cell extract) was used as starting material for purification of c-Met IC. [0511]The
supernatant was loaded onto a QsepharoseFF column (Amersham Biosciences) equilibrated with
Buffer B (20mhil Tris p11 8.0, 10% glycerol) supplemented with 0.05M NaCI. Following a ten column
volume (CV) wash with equilibration buffer, bound proteins were eluted with a 5 CV salt linear gradient
spanning from 0.05 to 1M NaC1 in Buffer B. Typically, the conductivity of selected fractions ranked
between 6.5 and 37 mS/cm. This Qsepharose eluate had an estimated NaC1 concentration of 0.33M
and was supplemented with a 5M NaC1 solution in order to increase NaC1 concentration at 0.5M and
also with a 5M Imidazole (pH 8.0) solution to achieve a final imidazole concentration of 15mM. This
material was loaded onto a HisTrap affinity column (GE Healthcare) equilibrated with Buffer C (50mM
NaPO4 pH 8.0, 0.5M NaC1, 10% glycerol) supplemented with 15mM imidazole. After a 10 CV wash
with equilibration buffer and an 8 CV wash with buffer C + 40mM imidazole, bound proteins were
elated with an 8 CV linear gradient (15 to 500mM) of imidazole in buffer C. C-Met IC enriched fractions
from this chromatography step were pooled based on SDS-PAGE analysis This pool of enzyme
underwent buffer exchange using PD-10 column (GE Healthcare) against buffer D (25mM HERBS pH
7.5, 0.1M NaC1, 10% glycerol and 2raM P-mercaptoethanol) Final C-Met IC protein preparations
concentrations were about 0.5 mg/ml with purity approximating 80%. Purified c-Met IC protein stocks
were supplemented with BSA at lmg/ml, aliquoted and frozen at -80C prior to use in enzymatic assay.
[0512]In the case of VEGF receptor KDR a 1.6-kb cDNA corresponding to the catalytic domain of
VEGFR2 or ICDR (Genbank accession number AF035121 amino acid 806 to 1356) was cloned into
the Pst I site of the pDEST20 Gateway vector (Invitrogen) for the production of a GST-tagged version
of that enzyme. This constuct was used to generate recombinant baculovirus using the Bac-to-BacTm
system according to the manucfacturer's instructions (Invitrogen). [0513]The G5T-VEGFR28064356
protein was expressed in Sf9 cells (Spodoptera frugiperda) upon infection with recombinant
baculovirus construct. Briefly, Sf9 cells grown in suspension and maintained in serum-free medium
(Sf900 II supplemented with gentarnycin) at a cell density of about 2 X lit cells/nil were infected with
the above-mentioned viruses at a multiplicity of infection (M01) of 0.1 during 72 hours at 27C with
agitation at 120 rpm on a rotary shaker. Infected cells were harvested by centrifugation at 398g for 15
min. Cell pellets were frozen at - 80C until purification was performed.  10514]All steps described in
cell extraction and purification were performed at 4C. Frozen Sf9 cell pellets infected with the
GST-VEGFR2596.1356 recombinant baculovirus were thawed and gently resuspended in Buffer A
(PBS pH 7.3 supplemented with lug/nil pepstatin, 2 ug/m1 Aprotinin and leupeptin, 5011g/1111 PMSF,
Song/m1 TLCK and IORM E64 and 0.5mM DTT) using 3 ml of buffer per gram of cells. Suspension
was Donne homogenized and 1% Triton X-100 was added to the homogenate after which it was
centrifuged at 22500g, 30 min., 4C. The supernatant (cell extract) was used as starting material for
purification of GST-VEGFR2806-1356. [0515lThe supematant was loaded onto a GST-agarose
column (Sigma) equilibrated with PBS pH 7.3. Following a four column volume (CV) wash with PBS
pH 7.3 + 1% Triton X-100 and 4 CV wash with buffer B (50mM Tris pH 8.0, 20% glycerol and 100mM
NaC1), bound proteins were step eluted with 5 CV of buffer B supplemented with 5mM DTT and
15mM glutathion.GST-VEGFR2806.1356 enriched fractions from this chromatography step were
pooled based on U.V. trace i.e. fractions with high 0.D.280. Final GST-VEGFR2506.1356 protein
preparations concentrations were about 0.7 mg/m1 with purity approximating 70%. Purified
GSTVE0FR2806-1356 protein stocks were aliquoted and frozen at -80C prior to use in enzymatic
assay. 105161Inhibition of c-Met/HGF receptor and VEGFRJKDR was measured in a DELF1ATm
assay (Perkin Elmer). The substrate poly(GlutTyr) was immobilized onto black high-binding
polystyrene 96-well plates. The coated plates were washed and stored at 4 C. During the assay,
enzymes were pre-incubated with inhibitor and Mg-AT? on ice in polypropylene 96-well plates for 4
minutes, and then transferred to the coated plates. The subsequent lcinase reaction took place at 30C
for 10-30 minutes. ATP concentrations in the assay were 10 uM for C-Met (5X the K",) and 0.6 uM for
VEGFR/1CDR (2X the K.). Enzyme concentration was 25 nM (C-Met) or 5 rtM (VEGFR/KDR). After
incubation, the kinase reactions were quenched with EDTA and the plates were washed.
Phosphorylated product was detected by incubation with Europium-labeled antiphosphotyrosine
MoAb. After washing the plates, bound MoAb was detected by time-resolved fluorescence in a Gemini
SpectraMax reader (Molecular Devices). Compounds were evaluated over a range of concentrations
and IC50' s (concentration of compounds giving 50% inhibition of enzymatic activity) were determined.
C-Met abosaborvlation cell-based assay  105171This test measures the ability of compounds to inhibit
HGF stimulated auto- phosphorylation of the c-Met/HGF receptor itself in a whole cell system.  WO
2008/041053PCT/IB2006/004306 [0518]MNNGHOS cell line expressing TPR-MET fusion protein
were purchased from ATCC. The TPR-MET is the product of a chromosomal translocation placing the
TPR locus on chromosome 1 upstream of the MET gene on chromosome 7 encoding for its
cytoplasmic region catalytic domain. Dimerization of the Mr 65,000 TPR-Met oncoprotein through a
leucine zipper motif encoded by the TPR portion leads to constitutive activation of the met kinase.
Constitutive autophosphorylation occurs on residues Tyr361/365/366 of TPR-Met. These residues are
homologous to Tyr1230/123411235 of MET which become phosphorylated upon dimerization of the
receptor upon HGF binding. [0519]Inhibitor of c-Met formulated as 30 niM stocks in DMSO. For
MNNGHOS treatments, cells, compounds were added to tissue culture media at indicated doses for 3
hours prior to cell lysis. Cells were lysed in ice-cold lysis buffer containing 50 mM HEPES (pH 7.5),
150 !TIM NaC1, 1.5 !TIM MgC12, 10 % glycerol, 1 %Triton X-100, 1 mM
4-(2-Arninoethyl)benzenesulfonyl fluoride hydrochloride, 200 uM sodium orthovanadate, 1 mM sodium
fluoride, 10 ng/m1 of leupeptin, 10 ug,/m1 of aprotinin/ml, 1 ug/ml of pepstatin and
5Oug/m1Na-p-Tosyl-L-lysine chloromethyl ketone hydrochloride. [0520]Lysate were separated on
5-20% PAGE-SDS and immunoblots were performed using Immobilon P polyvinylidene dilluoride
membranes (Amersharn) according to the manufarturer's instructions for handling. The blots were
washed in Tris-buffered saline with 0.1% Tween 20 detergent (TBST). Tyr361/365/366 of TPR-Met
were detected with polyclonal rabbit antibodies against tyrosine phosphorylated Met (Biosource
International) and secondary antibodies anti-rabbit -horseradish percuddase (Sigma) by
chemiltuninescence assays (Amersham, ECL) were performed according to the manufacturer's
instructions and followed by film exposure. Signal was quantitated by densitometry on Alpha-Imager.
IC50 values were defined as the dose required to obtain 50% inhibition of the maximal HGF stimulated
phosphorylated c-Met levels.  Table 21 Biological profile of selected compounds Example 
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In Vivo Solid Tumor Disease Model [0521]This test measures the capacity of compounds to inhibit
solid tumor growth. [0522]Tumor xenogralls are established in the flank of female athymic CD1 mice
(Charles River Inc.), by subcutaneous injection of 1X106U87, A431 or SKLMS cells/mouse. Once
established, tumors are then serially passaged s.c. in nude mice hosts. Tumor fragments from these
host animals are used in subsequent compound evaluation experiments. For compound evaluation
experiments female nude mice weighing approximately 20g are implanted s.c. by surgical implantation
with tumor fragments of-30 mg from donor tumors. When the tumors ax approximately 100 mm3 in
size (-7-10 days following implantation), the animals are randomized and separated into treatment and
control groups. Each group contains 6-8 tumor-bearing mice, each of which is ear-tagged and followed
individually throughout the experiment.  105231Mice are weighed and tumor measurements are taken
by calipers three times weekly, starting on Day 1. These tumor measurements are converted to tumor
volume by the well-known formula (L+W/4)34/3a. The experiment is terminated when the control
tumors reach a size of approximately 1500 nun3. In this model, the change in mean tumor volume for
a compound treated group / the change in mean tumor volume of the control group (non-treated or
vehicle treated) x 100 (AT / AC) is subtracted from 100 to give the percent tumor growth inhibition
(%TGI) for each test compound. In widition to tumor volumes, body weight of animals is monitored
twice weekly for up to 3 weeks. 105241 The activities of a number of compounds according to the
invention measured by various assays are displayed in Table 21 and Table 22. In these tables, "a"
indicates inhibitory activity at a concentration of less than 50 nanomolar; "b" indicates inhibitory activity
at a concentration 50 but <250 nanomolar, "c" indicates inhibitory activity at 250 but < 500 and "d"
indicates inhibitory activity at a concentration of 500 rumomolar; and "e" indicates no activity as
measured by that assay. [0525] HGF has well known acitivity in terms of inducing scattering and
migration (wound healing) (Wells et al., Cell Moth Cytosketeton. 2005 Nov 62(3):180-94; Miura et al.,
Urology 2001 Dec 58(6):1064-9; Nishimura et al., Int J Urol. 1998 May 5(3):276-81; Wang et al., Mol
Cancer Ther. 2003 Nov;2(11):1085-92; and Christensen et al., Cancer Res. 2003 Nov 1;
63(21):7345-55). Assays to evaluate inhibitor ability to block these HOP dependent activities have
been employed and follow the methods employed in Christensen et al. For Table 22, for columns
directed to A549 wound healing inhibition and DU145 scattering inhibition, IC50 values are in rnM,
with "A" indicating IC50 of less than 1 inM, "B" indicating ICso of? 1 InM but < 5 mM, "C" indicating
ICso of? 5 mM but < 10 inM, and "D" indicating IC50 of? 10 mM. [0526]In Table 23 "a" indicates %
TIM in the range of 75-100; "b" indicates % TGI in the range of 50-74; "c" indicates % TGI in the range
of 25-49, and "d" indicates % TGI in the range of 0-24. Regiment of administration was once daily.
WO 2008/041053PCT/I132006/004306 Table 22 STRUCTURE CME T ICS 0 (mM ) VEGF R I CS 0
(mM) A549 WOUND =ALI   NG INNIS 1050 (mM) DU145 SCATTERI HG INHIB IC50 
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1. A compound of the formula A 
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or a pharmaceutically acceptable salt, wherein, 

D is R7, wherein 

R7 is selected from the group consisting of  
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wherein R7 is optionally substituted by 1 to 5 R38;  

each R38 is independently selected from halo, cyano, nitro, trifluoromethoxy, trifluoromethyl, azido, , 

-NR36C(O)R39, -C(O)NR36R39, -NR36R39, -OR37, , C1-C6 alkyl, -(CH2)jO(CH2)iNR36R39, 

-(CH2)nO(CH2)iOR37, -(CH2)nOR37, , -(CH2)n(C6-C10 aryl), -(CH2)jNR39(CH2)iNR36R39, 
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C   ril- N *1:1    tr'N   wherein R7 is optionally substituted by 1 to 5 R38; each R38 is independently
selected from halo, cyano, nitro, trifluoromethoxy, trifluoromethyl, azido"  NR380(0)R38,
-C(0)NR38R38, -NR38R38, -0R37" 01-06 alkyl, -(OH2)p(OH2);NR38R38,  (OH2)O(OH2);OR37,
-(OH2)OR37" -(OH2),-,(06-010 aryl), -(OH2)iNR38(OH2);NR38R38,   (CH2)NR39CH2C(0)NR36R39,
-(CH2)NR39(CH2);NR37C(0)R40, -(CH2)NR39(CH2)O(CH2);OR37,  (CH2)NR39(CH2)R36,
-(CH2)NR36R39,wherein j is an integer ranging from 0 to 2, n is an integer ranging from 0 to 6, i is an
integer ranging from 2 to 6; each R36 and R39 is independently selected from the group consisting of
H, -OH, 01-06 alkyl,  (CH2),-,0(CH2);OR37" and -(CH2)OR37, wherein n is an integer ranging from 0
to 6 and i is an integer ranging from 2 to 6; with the proviso that when R36 and R39 are both attached
to the same nitrogen, then R36 and R39 are not both bonded to the nitrogen directly through an
oxygen; each R37 and R41 is independently selected from H, OH" and 01-06 alkyl; A1 is -S-; A2 is
O-R, wherein R is H; A3 is CH; Ar is a group of the formula C, wherein, A4, A5, A6 and A7 are CH; R2
at each occurrence is independently selected from the group consisting of -H and halogen and q is an
integer from 0 to 4; G is selected from the group consisting of Fit13R13 ---N1"..e.Q 



-(CH2)jNR39CH2C(O)NR36R39, -(CH2)jNR39(CH2)iNR37C(O)R40, -(CH2)jNR39(CH2)nO(CH2)iOR37, 

-(CH2)jNR39(CH2)nR
36, -(CH2)nNR36R39, - , , wherein j is an integer ranging from 0 to 2, n is an 

integer ranging from 0 to 6, i is an integer ranging from 2 to 6; 

each R36 and R39 is independently selected from the group consisting of H, -OH, C1-C6 alkyl, , 

-(CH2)nO(CH2)iOR37, , and -(CH2)nOR37, wherein n is an integer ranging from 0 to 6 and i is an 

integer ranging from 2 to 6; with the proviso that when R36 and R39 are both attached to the 

same nitrogen, then R36 and R39 are not both bonded to the nitrogen directly through an 

oxygen; 

each R37 and R41 is independently selected from H, OH, , and C1-C6 alkyl; 

A1 is -S-; 

A2 is C-R, wherein R is H; 

A3 is CH; 

Ar is a group of the formula C, 

A5 A7

A6

A4

C

(R2)q

 

wherein, 

A4, A5, A6 and A7 are CH; 

R2 at each occurrence is independently selected from the group consisting of –H and halogen; and  

q is an integer from 0 to 4; 

G is selected from the group consisting of 
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X and X1 are each independently selected from the group consisting of -H, halogen, cyano, nitro, 

C1-C6 alkyl, or 
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00XI \Xl, R13 " 1n .,.....N -4. 0 R13 NI-14-Q w 0-3 0 R13 I -4. 0 0 u0-3 lOrt 1 R13and R13R13 II
vNy.N.11,003 0       X and X1 are each independently selected from the group consisting of -H,
halogen, cyano, nitro, C1-C6 alkyl, or  X and X1 taken together with the atom to which they are
attached, form a C3-C7 cycloalkyl; R13 is -H; Q is selected from the group consisting of phenyl,
pyrazoly1" imidazolyl, tetrahydropyridinyl, pyridinyl, oxazolyl, isoxazolyl, thiazolyl, each optionally
substituted with one R20; and R2 is selected from the group consisting of -H, halogen, trihalomethyl,
-ON, -NO2, -NH2, -OH" Ci-C4 



X and X1 taken together with the atom to which they are attached, form a C3-C7 cycloalkyl; 

R13 is -H; 

Q is selected from the group consisting of phenyl, pyrazolyl, , imidazolyl, tetrahydropyridinyl, 

pyridinyl, oxazolyl, isoxazolyl, thiazolyl, each optionally substituted with one R20; and 

R20 is selected from the group consisting of -H, halogen, trihalomethyl, -CN, -NO2, -NH2, -OH, , C1-C4 

alkoxy, and , C1-C6 alkyl, , 

Z is -O-. 

 

 

2. The compound according to claim 1, where G is selected from the group consisting of  
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3. The compound according to claim 1, selected from the group consisting of 

 

N1-(3-Fluoro-4-(2-(1-methyl-1H-imidazol-2-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N3- 

phenylmalonamide,  

O
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O

H
N

O

N

S

N

N F

 
N1-{3-Fluoro-4-[2-(1-methyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy]-phenyl}-N3- 

phenylmalonamide,  

O

H
N

O

H
N

O

N

SN

N

F

 
N1-(4-(2-(1-ethyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)-N3- 

phenylmalonamide,  
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alkoxy, and , 01-06 alkyl" Z is -0-. 2. The compound according to claim 1, where G is selected from the
group consisting of Fit13 0 0 R13 I XINX1 , R 1 3 X 0 x1 0 R13 , and R13R13 1?1Y N Q  e;1-3 0  3.
The compound according to claim 1, selected from the group consisting of
N1-(3-Fluoro-4-(2-(1-methyl-1H-imidazol-2-yOthieno[3,2-b]pyridin-7-yloxy)pheny1)-Afphenylmalonami
de,
N1-{3-Fluoro-4-[2-(1-methy1-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxyppheny1}-Afphenylmalonami
de,  Nifli" 00  a-(4-(2-(1-ethy1-1 H-imidazol-4-yOthieno[3,2-Ityridin-7-yloxy)-3-fluorophenyl)-N3-
phenylmalonamide,  HH 0 0 0 0 S \ 
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N1-(3-fluoro-4-(2-(1-methyl-1H-imidazol-5-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N3- 

phenylmalonamide,  
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N1-(3-Fluoro-4-(2-(1-methyl-1H-imidazol-2-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N3-(2- 

methoxyphenyl)malonamide, 
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N1-(4-(2-(1-ethyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)-N3-(2- 

methoxyphenyl)malonamide, 
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N1-(3-fluoro-4-(2-(1-methyl-1H-imidazol-5-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N3-(2- 

methoxyphenyl)malonamide, 
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N1-(3-fluoro-4-(2-(1-methyl-1H-imidazol-2-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N3-(2-fluorophen

yl)malonamide  
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N1-(3-fluoro-4-(2-(1 -methyl-1 H-imidazol-5-yOthieno[3,2-1Apyridin-7-yloxy)pheny1)-N3-
phenylmalonamide, H IP Nirl0 0410/  N \
N1-(3-Fluoro-4-(2-(1-methy1-1H-imidazol-2-yOthieno[3,2-b]oyridin-7-yloxy)pheny1)-N3-(2-
methoxyphenyl)malonamide, Cr- H OP0 0 IP 0 /F ---
N1-(4-(2-(1-ethyl-1H-imidazol-4-yOthieno[3,2-1Apyridin-7-yloxy)-3-fluoropheny1)-N3-(2-
methoxyphenyOmalonamide, 0--- SO0 01101 S  N1-(3-fluoro-4-(2-(1 -methyl-1
H-imidazol-5-yOthieno[3,2-1Apyridin-7-yloxy)pheny1)-N3-(2- methoxyphenyOmalonamide, n 0 0 01 II \
N1-(3-fluoro-4-(2-(1 -methyl-1 H-imidazol-2-yOthieno[3,2-1Apyridin-7-yloxy)pheny1)-N3-(2-fluorophen
yl)malonamide   0 iThro 0 i , /1 NPr- NA,
IN1-(4-(2-(1-ethyl-1H-imidazol-4-yOthieno[3,2-1Apyridin-7-yloxy)-3-fluoropheny1)-N3-(2-fluorophenyl
)malonamide Oil0 040 0 
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N1-(4-(2-(1-ethyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)-N3-(2-fluorophenyl

)malonamide  
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N1-(3-fluoro-4-(2-(1-methyl-1H-imidazol-2-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N3-methyl-N3-ph

enylmalonamide, 
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N F
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N-{3-Fluoro-4-[2-(1-methyl-1H-imidazol-2-yl)-thieno[3,2-b]pyridin-7-yloxy]-phenyl}-N'-pyridin-4- 

yl-malonamide, 
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N1-(3-Fluoro-4-(2-(1-methyl-1H-imidazol-2-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-2-methyl-N3- 

phenylmalonamide, 

O

H
N

O

H
N

O

S

N

N F

N  

N-{3-Fluoro-4-[2-(3-methyl-3H-imidazol-4-yl)-thieno[3,2-b]pyridin-7-yloxy]-phenyl}-N'-pyridin-3- 

yl-malonamide, 
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/ 1F I r\r"
A11-(3-fluoro-4-(2-(1-methyl-1H-imidazol-2-yOthieno[3,2-b]oyridin-7-yloxy)pheny1)-AP-methyl-Af-ph
enylmalonamide, 0 0 140 n 40  / N -...N,....
N-{3-Fluoro-4-[2-(1-methy1-1H-imidazol-2-y1)-thieno[3,2-1Apyridin-7-yloxyppheny1}4V-pyridin-4-
yl-malonamide, HH 401 Nirmi 00...-  / N/
A11-(3-Fluoro-4-(2-(1-methyl-1H-imidazol-2-yOthieno[3,2-b]oyridin-7-yloxy)pheny1)-2-methyl-Afphenyl
malonamide,      HIH SNyyN 00 40  N
N-{3-Fluoro-4-[2-(3-methy1-3H-imidazol-4-y1)-thieno[3,2-1Apyridin-7-yloxyppheny1}4V-pyridin-3-
yl-malonamide,  HH 0 Nymi. / S \
N1-(4-(2-(1-Ethy1-5-methy1-1H-imidazol-4-yOthieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)-N3-
phenylmalonamide,  0 )1M1-0 0110 i 
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N1-(4-(2-(1-Ethyl-5-methyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)-N3- 

phenylmalonamide, 
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N1-Cyclohexyl-N3-(4-(2-(1-ethyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl) 

malonamide, 
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N1-(3-fluoro-4-(2-(pyridin-4-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N3-phenylmalonamide, 
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N1-(3-Fluoro-4-(2-(1-(2-hydroxyethyl)-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N3-ph

enylmalonamide, 

O

H
N

O

H
N

O

N

SN

N
HO

F

 

N1-(3-Fluoro-4-(2-(1-(methoxymethyl)-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N3-(2

-methoxyphenyl)malonamide, 
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N1-Cyclohexyl-N3-(4-(2-(1-ethy1-1H-imidazol-4-yOthieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)
malonamide, HH 00 Ny.",(Nho  0 0 , NI"
N1-(3-fluoro-4-(2-(pyridin-4-yl)thieno[3,2-b]pyridin-7-yloxy)pheny1)-N3-phenylmalonamide, HH 0
Ny.Thi. 0 0 0 ,S
N1-(3-Fluoro-4-(2-(1-(2-hydroxyethyl)-1H-imidazol-4-yOthieno[3,2-b]pyridin-7-yloxy)pheny1)-N3-ph
enylmalonamide, H 101100110/  S \
N1-(3-Fluoro-4-(2-(1-(methoxymethyl)-1H-imidazol-4-y1)thieno[3,2-b]pyridin-7-yloxy)pheny1)-N3-(2
-methoxyphenyl)malonamide,   H 0 0 0 0 0 F I N1-(3-Fluoro-4-(2-(1-(2-(methylamino)ethyl)-1
H-imidazol-4-yOthieno[3,2-b]oyridin-7-yloxy) phenyl)-N3-(2-methoxyphenyl)malonamide, 40100(110
N'7 H N1-(4-(2-(1H-imidazol-4-yOthieno[3,2-b]oyridin-7-yloxy)-3-fluorophenyl)-N3-(2-methoxyphenyl)
malonamide, 
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N1-(3-Fluoro-4-(2-(1-(2-(methylamino)ethyl)-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy) 

phenyl)-N3-(2-methoxyphenyl)malonamide, 
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N1-(4-(2-(1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)-N3-(2-methoxyphenyl) 

malonamide, 
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N1-(4-(2-(1-ethyl-2-methyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)-N3- 

(2-methoxyphenyl)malonamide, 
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H
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O
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SN

N
 

N1-(4-(2-(2-((Dimethylamino)methyl)-1-ethyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3- 

fluorophenyl)-N3-(2-methoxyphenyl)malonamide, 

O

H
N

O

H
N

O

F

O

N

SN

N

N
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0.-- H 1100 0IS   N1-(4-(2-(1-ethy1-2-methyl-1
H-imidazol-4-yOthieno[3,2-b]oyridin-7-yloxy)-3-fluoropheny1)-N3- (2-methoxyphenyl)malonamide,  HH
II0 0110 0 F
N1-(4-(2-(2-((Dimethylamino)methyl)-1-ethyl-1H-imidazol-4-yOthieno[3,2-b]pyridin-7-yloxy)-3-
fluoropheny1)-N3-(2-methoxyphenyl)malonamide, Cr* HH Niri N 1101 010 0  / N
A1-(3-Fluoro-4-(2-(1-methyl-1H-imidazol-5-yOthieno[3,2-b]oyridin-7-yloxy)phenyl)-M-(2-
hydroxyphenyOmalonamide, HOH yThr N 0 Pi0 0 ri...NS N \
A1-(4-(2-(1-Ethyl-1H-imidazol-4-ypthieno[3,2-Ityridin-7-yloxy)-3-fluoropheny1)-M-(2-
hydroxyphenyOmalonamide, OH Si0 0Si s...... \ 



N1-(3-Fluoro-4-(2-(1-methyl-1H-imidazol-5-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N3-(2- 

hydroxyphenyl)malonamide, 

O
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N

F

 
N1-(4-(2-(1-Ethyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)-N3-(2- 

hydroxyphenyl)malonamide,  

O
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O

H
N

OH

F

O

N

SN

N
 

N1-(4-(2-(1-Ethyl-1H-imidazol-5-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)-N3-(2- 

fluorophenyl)malonamide, 
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N

 

N1-(4-(2-(1-Ethyl-1H-imidazol-5-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)-N3-(2- 

methoxyphenyl)malonamide, 
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O
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SN

N

 

N1-(3-Fluoro-4-(2-(1-isopropyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N3-(2-fluorop

henyl)malonamide 
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N A11-(4-(2-(1-Ethyl-1H-imidazol-5-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-M-(2-
fluorophenyOmalonamide, SO0 0re s t. N )
A11-(4-(2-(1-Ethyl-1H-imidazol-5-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-N3-(2-
methoxyphenyOmalonamide,                           OSIS NS....-- INN.---
N1-(3-Fluoro-4-(2-(1-isopropyl-1H-imidazol-4-yOthieno[3,2-Ityridin-7-yloxy)pheny1)-N3-(2-fluorop
henyl)malonamide  0 00 0 S N A11-(3-Fluoro-4-(2-(1 -isopropyl-1
H-imidazol-4-yOthieno[3,2-1Apyridin-7-yloxy)pheny1)-M-(2- methoxyphenyOmalonamide, SI0 0Si N
A11-(3-Fluoro-4-(2-(1 -isopropyl-1 H-imidazol-4-yOthieno[3,2-1Apyridin-7-yloxy)pheny1)-M-(thiazol-2-
yOmalonamide, HH as Ni.m....N...p..,N\ 00SI ---, S......-  M-(3-Fluoro-4-(2-(1-propy1-1
H-imidazol-4-yOthieno[3,2-b]oyridin-7-yloxy)phenyl)-M-(2- fluorophenyl)malonamide, 010 001 S.....- \
.."--....."NN A1-(3-fluoro-4-(2-(1-propyl-1 H-imidazol-4-yOthieno[3,2-Ityridin-7-yloxy)pheny1)-M-(2-
methoxyphenyOmalonamide,  1100 040 



O

H
N

O

H
N

F

O

N

SN

N

F

 

N1-(3-Fluoro-4-(2-(1-isopropyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N3-(2- 

methoxyphenyl)malonamide,  
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N1-(3-Fluoro-4-(2-(1-isopropyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N3-(thiazol-2-

yl)malonamide,  
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N

F

 

N1-(3-Fluoro-4-(2-(1-propyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N3-(2- 

fluorophenyl)malonamide,  

O
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N

F

 

N1-(3-fluoro-4-(2-(1-propyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N3-(2- 

methoxyphenyl)malonamide,  

O
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N
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N
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S ? 1 V----"NN  a-(4-(2-(1-Ethy1-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-N2-(2-
methoxyphenethypoxalamide, 41) IS s ....J N N1-(4-(2-(1-ethy1-1
H-imidazol-4-yl)thieno[3,2-14yridin-7-yloxy)-3-fluorophenyl)-N2-(2-fluorophene thyl)oxalamide, 140 so
N S.....- \ N N1-(3-fluoro-4-(2-(1 -methyl-1
H-imidazol-4-yOthieno[3,2-13]pyridin-7-yloxy)pheny1)-N2-(2-methoxyp henethyl)oxalamide 40 Si s......
.....  N1-(4-(2-(1-ethy1-1H-imidazol-4-y1)thieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-N3-(4-
methoxyphenyOmalonamide, IP0 0401 s ---
N-(3-fluoro-4-(2-(1-methy1-1H-imidazol-4-y1)thieno[3,2-13]pyridin-7-yloxy)phenyl)-N-phenylcyclopro
pane-1 ,1-dicarboxamide, 111040 s....-- N  N-(4-(2-(1-Ethy1-1
H-imidazol-4-yOthieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-Nphenylcyclopropane-1,1-dicarboxamide
, 0 0 0 0 



N1-(4-(2-(1-Ethyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)-N2-(2- 

methoxyphenethyl)oxalamide, 
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N1-(4-(2-(1-ethyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)-N2-(2-fluorophene

thyl)oxalamide,  
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N1-(3-fluoro-4-(2-(1-methyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N2-(2-methoxyp

henethyl)oxalamide  
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O
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N1-(4-(2-(1-ethyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)-N3-(4- 

methoxyphenyl)malonamide,  
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N
 

N-(3-fluoro-4-(2-(1-methyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N-phenylcyclopro

pane-1,1-dicarboxamide, 
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N...- N1-(3-Fluoro-4-(2-(1-(2-(pyrrolidin-1-ypethyl)-1H-imidazol-4-yOthieno[3,2-b]pyridin-7-yloxy)
phenyl)-N3-methyl-N3-phenylmalonamide, I IP/00411) S N N-(4-(2-(1-Ethy1-1
H-imidazol-4-yOthieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-N-(2-
methoxyphenyl)cyclopropane-1,1-dicarboxamide, IP0 040
N-(3-Fluoro-4-(2-(1-(2-(pyrrolidin-1-ypethyl)-1 H-imidazol-4-yOthieno[3,2-b]pyridin-7-yloxy)
phenyI)-N-(2-methoxyphenyl)cyclopropane-1,1-dicarboxamide, H NN 0100411 S......- N
N-(3-Fluoro-4-(2-(1-methyl-1H-imidazol-4-yOthieno[3,2-b]pyridin-7-yloxy)pheny1)-N-(4-
methoxyphenyl)cyclopropane-1,1-dicarboxamide, H SO0 0SO N
N-(3-fluoro-4-(2-(1-methy1-1H-imidazol-4-y1)thieno[3,2-b]pyridin-7-yloxy)pheny1)-N-(2-
fluorophenyl)cyclopropane-1,1-dicarboxamide, IIIP/ S.....- \ N
N-(4-(2-(1-ethy1-1H-imidazol-4-y1)thieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-N-(2-
fluorophenyl)cyclopropane-1,1-dicarboxamide, 010 SW' N
N-(3-Fluoro-4-(2-(1-(2-(pyrrolidin-1-ypethyl)-1 H-imidazol-4-yOthieno[3,2-b]pyridin-7-yloxy)
pheny1)-N-(2-fluorophenyl)cyclopropane-1,1-dicarboxamide, H lb0041) s,....- N 



N-(4-(2-(1-Ethyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)-N- 

phenylcyclopropane-1,1-dicarboxamide,  
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N
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N1-(3-Fluoro-4-(2-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy) 

phenyl)-N3-methyl-N3-phenylmalonamide,  
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F

 

N-(4-(2-(1-Ethyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)-N-(2- 

methoxyphenyl)cyclopropane-1,1-dicarboxamide, 
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N

O

 

N-(3-Fluoro-4-(2-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy) 

phenyl)-N-(2-methoxyphenyl)cyclopropane-1,1-dicarboxamide,  
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O

 
N-(3-Fluoro-4-(2-(1-methyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N-(4- 

methoxyphenyl)cyclopropane-1,1-dicarboxamide,  
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N-(3-Fluoro-4-(2-(1-methy1-1H-imidazol-4-yOthieno[3,2-b]pyridin-7-yloxy)pheny1)-N-(4-
fluorophenyl)cyclopropane-1,1-dicarboxamide, H 1101001111 N N1-(4-(2-(1-(2-(Diethylamino)ethyl)-1
H-imidazol-4-yOthieno[3,2-b]pyridin-7-yloxy)-3- fluoropheny1)-N3-methyl-N3-phenylmalonamid,  0 0 0
0 7N y'N C A1-(4-(2-(1-ethyl-1H-imidazol-4-yOthieno[3,2-b]oyridin-7-yloxy)-3-fluorophenyl)-N3-(2-
(trifluoromethyl)phenyl)malonamide, C F3 0 0 0 IS s...... ..  A1-(4-(2-(1-(2-(Dimethylamino)ethyl)-1
H-imidazol-4-yOthieno[3,2-b]pyridin-7-yloxy)-3- fluoropheny1)-N3-(2-fluorophenyl)malonamide, 00
0EIP s \ N 1 N-(4-(2-(1-ethy1-1H-imidazol-4-yOthieno[3,2-b]oyridin-7-yloxy)-3-fluoropheny1)-N-(2-
fluoropheny1)-N-methylcyclopropane-1,1-dicarboxamide, H SI0 0IP S,....- -....,7NN
A1-ethyl-N3-(4-(2-(1-ethyl-1H-imidazol-4-yOthieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-Mphenylmal
onamide, 100 040 S N.--
N1-(4-(2-(1-Ethy1-1H-imidazol-4-y1)thieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-N3-isopropyl-itp
henylmalonamide, HY 



N-(3-fluoro-4-(2-(1-methyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N-(2- 

fluorophenyl)cyclopropane-1,1-dicarboxamide,  
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N-(4-(2-(1-ethyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)-N-(2- 

fluorophenyl)cyclopropane-1,1-dicarboxamide,  

O

H
N

F

O

N

SN

N

O

H
N

F

 

N-(3-Fluoro-4-(2-(1-(2-(pyrrolidin-1-yl)ethyl)-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy) 

phenyl)-N-(2-fluorophenyl)cyclopropane-1,1-dicarboxamide,  
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N-(3-Fluoro-4-(2-(1-methyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N-(4- 

fluorophenyl)cyclopropane-1,1-dicarboxamide,  
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N1-(4-(2-(1-(2-(Diethylamino)ethyl)-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3- 

fluorophenyl)-N3-methyl-N3-phenylmalonamid, 
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IP0 0lli s . i N N-(4-(2-(1-Ethy1-1
H-imidazol-4-yOthieno[3,2-b]pyridin-7-yloxy)-3-fluoropheny1)-3-(indolin-1-y1)-3-o xopropanamide, n .
(11000 s . " N
N1-(3-Fluoro-4-(2-(1-methy1-1,2,5,6-tetrahydropyridin-3-yl)thieno[3,2-b]pyridin-7-yloxy)pheny1)-N3-
(2-methoxyphenyl)malonamide,  \II001110 NS /\? N N1-(3-fluoro-4-(2-(1 -methyl-1
H-imidazol-4-yOthieno[3,2-b]pyridin-7-yloxy)pheny1)-N3-(2- methoxyphenyOmalonamide, 1000ill S N
N1-(3-fluoro-4-(2-(1 -methyl-1 H-imidazol-4-yOthieno[3,2-b]pyridin-7-yloxy)pheny1)-N3-(2-
fluorophenyOmalonamide, Si001101 s..... \ N  N-(3-fluoro-4-(2-(1-methy1-1
H-imidazol-4-yl)thieno[3,2-Ityridin-7-yloxy)pheny1)-Nphenylcyclopropane-1 ,1 -dicarboxamide, IP0 0IP
S,---- -.,..... N N1-(3-fluoro-4-(2-(1 -methyl-1
H-imidazol-4-yOthieno[3,2-b]oyridin-7-yloxy)pheny1)-N3-methyl-N3-ph enylmalonamide, I 
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N1-(4-(2-(1-ethyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)-N3-(2- 

(trifluoromethyl)phenyl)malonamide, 
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N1-(4-(2-(1-(2-(Dimethylamino)ethyl)-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3- 

fluorophenyl)-N3-(2-fluorophenyl)malonamide,  
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N-(4-(2-(1-ethyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)-N-(2- 

fluorophenyl)-N-methylcyclopropane-1,1-dicarboxamide,  
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N1-ethyl-N3-(4-(2-(1-ethyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)-N1- 

phenylmalonamide,  
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IP0 040 s..... ."... N N1-(3-fluoro-4-(2-(1 -methyl-1
H-imidazol-4-yOthieno[3,2-b]oyridin-7-yloxy)pheny1)-N3-(2- fluoropheny1)-N3-methylmalonamide, 1
SO001101 s.... . "." N N-(3-fluoro-4-(2-(1-methy1-1
H-imidazol-4-yl)thieno[3,2-Ityridin-7-yloxy)pheny1)-N-methyl-Nphenylcyclopropane-1
,1-dicarboxamide, HV7I illi00illi s..... . " N
N1-(4-(2-(1-Ethyl-1H-imidazol-4-yl)thieno[3,2-Ityridin-7-yloxy)-3-fluoropheny1)-N3-methyl-N3-
phenylmalonamide, I Si0 040 s....- N.-- IN1-(4-(2-(1-(2-(dimethyl
amino)ethyl)-1H-imidazol-4-yOthieno[3,2-b]oyridin-7-yloxy)-3-
fluoropheny1)-N3-methyl-N3-phenylmalonamide,  I 0 0 0 0 S,.....-- N
N1-(4-(2-(1-(2-(dimethylamino)ethyl)-1H-imidazol-4-yOthieno[3,2-b]pyridin-7-yloxy)-3-
fluoropheny1)-N3-(2-methoxyphenyl) malonamide, SI0 0SI S N'zN '
N1-(3-Fluoro-4-(2-(1-methy1-1,2,3,6-tetrahydropyridin-4-yOthieno[3,2-b]pyridin-7-yloxy)pheny1)-N3-
methyl-N3-phenylmalonamide, 



N1-(4-(2-(1-Ethyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)-N3-isopropyl-N3-p

henylmalonamide,  
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N-(4-(2-(1-Ethyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)-3-(indolin-1-yl)-3-o

xopropanamide,  
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N1-(3-Fluoro-4-(2-(1-methyl-1,2,5,6-tetrahydropyridin-3-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N3-

(2-methoxyphenyl)malonamide,  
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N1-(3-fluoro-4-(2-(1-methyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N3-(2- 

methoxyphenyl)malonamide,  
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N1-(3-fluoro-4-(2-(1-methyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N3-(2- 

fluorophenyl)malonamide,  
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I lill0040   -N N
N-(3-Fluoro-4-(2-(1-methy1-1,2,3,6-tetrahydropyridin-4-yOthieno[3,2-b]pyridin-7-yloxy)pheny1)-
N-phenylcyclopropane-1,1-dicarboxamide, 11101001101 0 F _   N1-(3-Fluoro-4-(2-(1-methy1-1
,2,3,6-tetrahydropyridin-4-yOthieno[3,2-1Apyridin-7-yloxy)pheny1)-N3-
isopropyl-N3-phenylmalonamide, HY So0 04p) s _\.....--  N M-(4-(2-(1-(2-(Dimethylamino)ethy1)-1
H-imidazol-4-yOthieno[3,2-b]pyridin-7-yloxy)-3- fluoropheny1)-N3-phenylmalonamide,  0 0 0 0 S N7'N '
N-(4-(2-(1-(2-(dimethylamino)ethyl)-1H-imidazol-4-y1)thieno[3,2-1Apyridin-7-yloxy)-3-
fluorophenyl)-N-phenylcyclopropane-1 ,1 -dicarboxamide, H rePi S N
N-(4-(2-(1-(2-(Dimethylamino)ethyl)-1H-imidazol-4-yOthieno[3,2-1Apyridin-7-yloxy)-3-
fluoropheny1)-N-(2-fluorophenyl)cyclopropane-1,1-dicarboxamide, H 



N-(3-fluoro-4-(2-(1-methyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N- 

phenylcyclopropane-1,1-dicarboxamide, 
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N1-(3-fluoro-4-(2-(1-methyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N3-methyl-N3-ph

enylmalonamide,  
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N1-(3-fluoro-4-(2-(1-methyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N3-(2- 

fluorophenyl)-N3-methylmalonamide,  
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N-(3-fluoro-4-(2-(1-methyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N-methyl-N- 

phenylcyclopropane-1,1-dicarboxamide, 
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N1-(4-(2-(1-Ethyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)-N3-methyl-N3- 

phenylmalonamide,  
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N1-(4-(2-(1-(2-(dimethyl amino)ethyl)-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3- 

fluorophenyl)-N3-methyl-N3-phenylmalonamide,  

 321

(11000el S -...
N-(3-fluoro-4-(2-(1-(3-(pyrrolidin-1-y0propy1)-1H-imidazol-4-y1)thieno[3,2-b]pyridin-7-yloxy)
phenyI)-N-(2-fluorophenyl)cyclopropane-1 ,1 -dicarboxam ide, 400 0Si ON -...f---"NN a
-(3-fluoro-4-(2-(1 -(3-(pyrrolidin-1 -yl)propyI)-1 H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)
phenyl)-M-methyl-N3-phenylmalonamide, I 010 040 / N
N1-(4-(2-(1-(3-(Dimethylamino)propy1)-1H-imidazol-4-yOthieno[3,2-Ityridin-7-yloxy)-3-
fluoropheny1)-N3-methyl-N3-phenylmalonamide, Ilki0040 1
Al-(3-Fluoro-4-(2-(2-morpholinopyrimidin-5-yOthieno[3,2-b]oyridin-7-yloxy)pheny1)-M-(2-
methoxyphenyOmalonamide, 10110011101 rTh 0N
A11-(4-(2-(1-Ethyl-1H-imidazol-4-yOthieno[3,2-1Apyridin-7-yloxy)-3-fluoropheny1)-N3-(3-
fluorophenyOmalonamide, illOi00illOi S
IN1-(4-(2-(1-Ethyl-1H-imidazol-4-yOthieno[3,2-Ityridin-7-yloxy)-3-fluoropheny1)-N3-(3-
methoxyphenyOrnalonamide, 010100IP S.....-- N
N1-(4-(2-(1-Ethyl-1H-imidazol-4-yOthieno[3,2-Ityridin-7-yloxy)-3-fluoropheny1)-N3-(4-
fluorophenyOrnalonamide, 1101001101 S N 
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N1-(4-(2-(1-(2-(dimethylamino)ethyl)-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3- 

fluorophenyl)-N3-(2-methoxyphenyl) malonamide,  
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N1-(3-Fluoro-4-(2-(1-methyl-1,2,3,6-tetrahydropyridin-4-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N3-

methyl-N3-phenylmalonamide,  
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N-(3-Fluoro-4-(2-(1-methyl-1,2,3,6-tetrahydropyridin-4-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)- 

N-phenylcyclopropane-1,1-dicarboxamide, 
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N1-(3-Fluoro-4-(2-(1-methyl-1,2,3,6-tetrahydropyridin-4-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N3-

isopropyl-N3-phenylmalonamide,  
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N1-(4-(2-(1-(2-(Dimethylamino)ethyl)-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3- 

fluorophenyl)-N3-phenylmalonamide,  
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N1-(3-Fluoro-4-(2-(1-propyl-1H-imidazol-4-yOthieno[3,2-1Apyridin-7-yloxy)pheny1)-N3-(4-
fluorophenyOrnalonamide,  0 0 0 0 rF
1\11-(3-Fluoro-4-(2-(1-propy1-1H-imidazol-4-yOthieno[3,2-b]oyridin-7-yloxy)pheny1)-N3-(3-
fluorophenyOrnalonamide, 400 040 s N
2-(4-(7-(2-Fluoro-4-(3-oxo-3-(phenylamino)propanamido)phenoxy)thieno[3,2-b]pyridin-2-yI)-
1H-imidazol-1-yl)acetic acid, 410 0ES s,-- HON
AF-(3-Fluoro-4-(2-(1-(2-oxo-2-(3-(pyrrolidin-1-yl)propylamino)ethyl)-1H-imidazol-4-
yOthieno[3,2-b]pyridin-7-yloxy)pheny1)-N3-phenylmalonamide, H 101001101 / 0 )--......-.,,..". 0H
AF-(4-(2-(6-(3-(Dimethylamino)propoxy)pyridin-3-yOthieno[3,2-b]oyridin-7-yloxy)-3-
fluoropheny1)-N3-(2-methoxyphenyl)malonamide, \ 00 N0 n 110 / /S \ N-
1\11-(3-Fluoro-4-(2-(5-((4-methylpiperazin-1-yOmethyl)pyridin-2-yOthieno[3,2-b]pyridin-7-yloxy)
phenyl)-N3-phenylmalonamide  and
A1-(3-Fluoro-4-(2-(1-(2-methoxyethyl)-1H-imidazol-4-yOthieno[3,2-b]pyridin-7-yloxy)pheny1)-N3-ph
enylmalonamide.  
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N-(4-(2-(1-(2-(dimethylamino)ethyl)-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3- 

fluorophenyl)-N-phenylcyclopropane-1,1-dicarboxamide, 
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N-(4-(2-(1-(2-(Dimethylamino)ethyl)-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3- 

fluorophenyl)-N-(2-fluorophenyl)cyclopropane-1,1-dicarboxamide,  
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N-(3-fluoro-4-(2-(1-(3-(pyrrolidin-1-yl)propyl)-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy) 

phenyl)-N-(2-fluorophenyl)cyclopropane-1,1-dicarboxamide,  
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N1-(3-fluoro-4-(2-(1-(3-(pyrrolidin-1-yl)propyl)-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy) 

phenyl)-N3-methyl-N3-phenylmalonamide,  
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4A pharmaceutical composition comprising a compound according to any one of claims 1 to 3 and a
pharmaceutically acceptable carrier.  5. The composition according to claim 4, further comprising an
additional therapeutic agent.  6. A receptor inhibiting amount of a compound according to any one of
claims 1-3 for use in the inhibition of VEGF receptor signaling and HGF receptor signaling in an
animal.  7. A receptor inhibiting amount of a composition according to claim 4 or 5 for use in the
inhibition of VEGF receptor signaling and HGF receptor signaling in an animal.  8. An effective
therapeutical amount of a compound according to any one of claims 1-3 for use in the treatment of a
cell proliferative disease in a patient.  9. An effective therapeutical amount of a composition according
to claim 4 or 5 for use in the treatment of a cell proliferative disease in a patient.  the inhibition of
VEGF receptor signaling and HGF receptor signaling. 11.A receptor inhibiting amount of a composition
according to claim 4 or 5 for use in the inhibition of VEGF receptor signaling and HGF receptor
signaling. 12A receptor inhibiting amount of a compound according to any one of claims 1-3 for use in
the inhibition of VEGF receptor signaling and HGF receptor signaling in a cell.  13. A receptor inhibiting
amount of a composition according to claim 4 or 5 for use in the inhibition of VEGF receptor signaling
and HGF receptor signaling in a cell.  14. An inhibiting amount of a compound according to any one of
claims 1-3 for use in the inhibition of proliferative activity of a cell.  15. An effective proliferative
inhibiting amount of a composition according to claim 4 or 5 for use in the inhibition of proliferative
activity of a cell. 



N1-(4-(2-(1-(3-(Dimethylamino)propyl)-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3- 

fluorophenyl)-N3-methyl-N3-phenylmalonamide,  
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N1-(3-Fluoro-4-(2-(2-morpholinopyrimidin-5-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N3-(2- 

methoxyphenyl)malonamide,  
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N1-(4-(2-(1-Ethyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)-N3-(3- 

fluorophenyl)malonamide,  
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N1-(4-(2-(1-Ethyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)-N3-(3- 

methoxyphenyl)malonamide, 
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N1-(4-(2-(1-Ethyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)-3-fluorophenyl)-N3-(4- 

fluorophenyl)malonamide, 
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N1-(3-Fluoro-4-(2-(1-propyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N3-(4- 

fluorophenyl)malonamide,  
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N1-(3-Fluoro-4-(2-(1-propyl-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N3-(3- 

fluorophenyl)malonamide,  
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2-(4-(7-(2-Fluoro-4-(3-oxo-3-(phenylamino)propanamido)phenoxy)thieno[3,2-b]pyridin-2-

1H-imidazol-1-yl)acetic acid, 

yl)- 
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N1-(3-Fluoro-4-(2-(1-(2-oxo-2-(3-(pyrrolidin-1-yl)propylamino)ethyl)-1H-imidazol-4- 

yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N3-phenylmalonamide,  

O

H
N

O

H
N

O

N

SN

N
O

F

N
HN

 

N1-(4-(2-(6-(3-(Dimethylamino)propoxy)pyridin-3-yl)thieno[3,2-b]pyridin-7-yloxy)-3- 

fluorophenyl)-N3-(2-methoxyphenyl)malonamide,  
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N1-(3-Fluoro-4-(2-(5-((4-methylpiperazin-1-yl)methyl)pyridin-2-yl)thieno[3,2-b]pyridin-7-yloxy) 

phenyl)-N3-phenylmalonamide  

 325



O

H
N

O

H
N

O

N

S

N

N

N

F

 
and  

N1-(3-Fluoro-4-(2-(1-(2-methoxyethyl)-1H-imidazol-4-yl)thieno[3,2-b]pyridin-7-yloxy)phenyl)-N3

enylmalonamide. 
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4. A pharmaceutical composition comprising a compound according to any one of claims 1 to 3 

and a pharmaceutically acceptable carrier. 

 

5. The composition according to claim 4, further comprising an additional therapeutic agent. 

. A receptor inhibiting amount of a compound according to any one of claims 1-3 for use in  

. A receptor inhibiting amount of a composition according to claim 4 or 5 for use in the 

 the 

 

6

the inhibition of VEGF receptor signaling and HGF receptor signaling in an animal. 

 

7

inhibition of VEGF receptor signaling and HGF receptor signaling in an animal. 

 

8. An effective therapeutical amount of a compound according to any one of claims 1-3 for use 

in the treatment of a cell proliferative disease in a patient. 

 

9. An effective therapeutical amount of a composition according to claim 4 or 5 for use in

treatment of a cell proliferative disease in a patient. 
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r signaling. 

 

tor signaling. 

 a cell. 

  A n 

10. A receptor inhibiting amount of a compound according to any one of claims 1-3 for use in  

the inhibition of VEGF receptor signaling and HGF recepto

 

11. A receptor inhibiting amount of a composition according to claim 4 or 5 for use in the 

inhibition of VEGF receptor signaling and HGF recep

 

12. A receptor inhibiting amount of a compound according to any one of claims 1-3 for use in  

the inhibition of VEGF receptor signaling and HGF receptor signaling in

 

13. receptor inhibiting amount of a composition according to claim 4 or 5 for use in the inhibitio

of VEGF receptor signaling and HGF receptor signaling in a cell. 

 

14. An inhibiting amount of a compound according to any one of claims 1-3 for use in the 

inhibition of proliferative activity of a cell. 

 

15.    An effective proliferative inhibiting amount of a composition according to claim 4 or 5 for use 

in the inhibition of proliferative activity of a cell. 

 


	8131799 - Clean claims in resp to WO dtd 8.6.12.pdf
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	,
	和




