
WO 2007/059257 PCT/US2006/044431  N4-PHENYL-QUINAZOLINE-4 -AMINE DERIVATIVES
AND RELATED COMPOUNDS AS  ERBB TYPE I RECEPTOR TYROSINE KINASE INHIBITORS
FOR THE TREATMENT OF  HYPERPROLIFERATIVE DISEASES CROSS REFRENCE TO RELATED
APPLICATIONS [0001] This application claims priority to U.S. Provisional
application No. 60/736,289,  filed November 15, 2005, and U.S. Provisional
application No. 60/817,019, filed June 28, 2006,  each of which is
incorporated herein by reference in its entirety. BACKGROUND OF THE
INVENTION  1. Field of the Invention [0002] This invention relates to novel
inhibitors of type I receptor tyrosine kinases and  related kinases,
pharmaceutical compositions containing the inhibitors, and methods for
preparing these inhibitors. The inhibitors are useful for the treatment of
hyperproliferative  diseases, such as cancer and inflammation, in mammals
and especially in humans. 2. Description of the State of the Art [0003] The
type I receptor tyrosine kinase family consists of four closely related
receptors: EGFR (ErbB1 or HER!), ErbB2 (HER2), ErbB3 (HER), and ErbB4 (HER4)
(Reviewed in Riese and Stem, Bioessays (1998) 20:41-48; Olayioye et al.,
EMBO Journal  (2000) 19:3159-3167; and Schlessinger, Cell (2002)
110:669-672). These are single pass  transmembrane glycoprotein receptors
containing an extracellular ligand binding region and  an intracellular
signaling domain. In addition, all receptors contain an intracellular active
tyrosine kinase domain with the exception of ErbB3, whose kinase domain does
not exhibit  enzymatic activity. These receptors transmit extracellular
signals through the cytosol to the  nucleus upon activation. The activation
process is initiated by ligand binding to the  extacellular domain of the
receptor by one of a number of different hormones. Upon ligand  binding,
homo- or heterodimerization is induced, which results in the activation of
the  tyrosine kinase domains and phosphorylation of tyrosines on the
intracellular signaling  domains. Since no known ligand for ErbB2 has been
described and ErbB3 lacks an active  kinase domain, these receptors must
heterodimerize to elicit a response. The  phosphotyrosines then recruit the
necessary cofactors to initiate several different signaling  cascades
including the ras/raaf/MEK/MAPK and PI3K/AKT pathways. The precise signal
elicited will depend on what ligands are present, since the intracellular
signaling domains  



differ as to what pathways are activated. These signaling pathways lead to
both cell  proliferation and cell survival through inhibition of apoptosis.
[0004) Several investigators have demonstrated the role of EGFR and ErbB2 in
development of cancer (reviewed in Salomon, et al., Crit. Rev. Oncol.
Hematol. (1995) WO 2007/059257 PCT/1JS20061044431  19:183-232; Klapper, et
at, Adv. Cancer Res. (2000) 77:25-79; and Flynes and Stem,  Blochim.
Biophys. Acta (1994) 1198:165-184). Squarnous carcinomas of the head, neck
and  lung express high levels of EGFR. Also, constitutively active EGFR has
been found in  gliomas, breast cancer and lung cancer. ErbB2 overexpression
occurs in approximately 30%  of all breast cancer. It has also been
implicated in other human cancers including colon,  ovary, bladder, stomach,
esophagus, lung, uterus and prostate. ErbB2 overexpression has  also been
correlated with poor prognosis in human cancer, including metastasis and
early  relapse. [00051 The type I tyrosine kinase receptor family has been
an active area of anti- cancer research (Reviewed in Mendelsohn and Baselga,
Oncogene (2000) 19:6550-6565; and  Normanno et al., Endocrine-Related Cancer
(2003) 10:1-21). For example, U.S. Patent No.  6,828,320 discloses certain
substituted quinolines and quinazolines as protein tyrosine kinase
inhibitors. [00061  Several inhibitors of the EGFR and the ErbB2 signaling
pathway have  demonstrated clinical efficacy in cancer treatment.
HERCEPTIN(r), a humanized version of  anti-ErbB2 monoclonal antibody, was
approved for use in'breast cancer in the United States  in 1998. IRESSA(r)
and TARCEVA(r) are small molecule inhibitors of EGFR that.are  commercially
available. In addition, several other antibodies and small molecules that
target  the interruption of the type I tyrosine kinasc receptor signaling
pathways are in clinical and  preclinical development. For example,
ERBITUX(r),a human-murine chimeric monoclonal  antibody against EGFR, is
available for the treatment of irinotecan-refractory colorectal  cancer.
SUMMARY OF THE INVENTION. [0007) This invention provides compounds that
inhibit type I receptor tyrosine  kinases. Such compounds have utility as
therapeutic agents for diseases that can be treated  by the inhibition of
type I receptor tyrosine kinases. They may also act as inhibitors of
serine, threonine, and dual specificity kinases inhibitors. In general, the
invention relates to  



compounds of Formula I 2 WO 2007/059257 PCT/US2006/044431  RZn \~ ASE  Ri N
f R3,m l ~G J  N [0008] and solvates, metabolites, and pharmaceutically
acceptable salts and prodrugs  thereof, wherein B. G, A, E, R', R2, R3, in
and n are as defined herein, wherein when said  compound of Formula I is
represented by the formula R2n  \ A,E  RI,N \ R3 N  [0009) and R3 is other
than Q or Z wherein Q and Z-are as defined herein, then E is not a
benzofuranyl, indolyl, quinazolinyl, quinolinyl, or isoquinolinyl ring.
[0010] In a further aspect, the present -invention provides a method of
treating  diseases or medical conditions mediated by type I receptor
tyrosine kinases which comprises  administering to a warm-blooded animal an
effective amount of a compound of Formula I, or  a metabolite, solvate, or
pharmaceutically acceptable salt or prodrug thereof. [0011] In a further
aspect, the present invention provides a method of inhibiting the
production of type I receptor kinases which comprises administering to a
warm-blooded  animal an effective amount of a.compound of Formula I, or a
metabolite, solvate, or  pharmaceutically acceptable salt or prodrug
thereof. [00121 In a further aspect, the present invention provides a method
of providing type I  receptor kinase inhibitory effect comprising
administering to a warm-blooded animal an  effective amount of a compound of
Formula I, or a metabolite, solvate, or pharmaceutically  acceptable salt or
prodrug thereof. 



[0013] In a further aspect, the present invention provides treating or
preventing a type  I receptor kinase mediated condition, comprising
administering an amount of a compound  effective to treat or prevent said
type I receptor kinase-mediated condition or a  3 WO 2007/059257
PCT/US2006/044431  pharmaceutical composition comprising said compound, to a
human or animal in need  thereof, wherein said compound is a compound of
Formula I, or a pharmaceutically- acceptable salt or in vivo cleavable
prodrug thereof. The type I receptor kinase mediated  conditions that can be
treated according to the methods of this invention-include, but are not
limited to, hyperproliferative disorders, such as cancer of the head and
neck, lung, breast,  colon, ovary, bladder, stomach, kidney, skin, pancreas,
leukemias, lymphomas, esophagus,  uterus or prostate, among other kinds of
tiyperproliferative disorders. [0014] The compounds of Formula I may be used
advantageously in combination  with other known therapeutic agents. [0015]
The invention also relates to pharmaceutical compositions comprising an
effective amount of an agent selected from compounds of Formula I or a
pharmaceutically  acceptable prodrug, pharmaceutically active metabolite, or
a pharmaceutically acceptable salt  or prodrug thereof. [0016] This
invention also provides compound of Formula I for use as medicaments in  the
treatment or prevention of a type I receptor kinase-mediated condition.
[0017] An additional aspect of the invention is the use of a compound of
Formula I in  the preparation of a medicament for the treatment or
prevention of a type I receptor kinase- mediated condition. , [0018] This
invention further provides kits for the treatment or prevention of a type I
receptor kinase-mediated condition, said kit comprising a compound of
Formula 1, or a solvate,  metabolite, or pharmaceutically acceptable salt or
prodrug thereof; a container, and optionally a  package insert or label
indicating a treatment. The kits may further comprise a second  .compound or
formulation comprising a second pharmaceutical agent useful for treating
said  disease or disorder. [0019] This invention further includes methods of
preparing, methods of separating, and  methods of purifying of the compounds
of this invention. [0020] Additional advantages and novel features of this
invention shall be set forth in  



part in the description that follows, and in part will become apparent to
those skilled in the art  upon examination of the following specification,
or may be learned by the practice of the  invention. The advantages of the
invention may be realized and attained by means of the  instrumentalities,
combinations, compositions, and methods particularly pointed out in the
appended claims. 4 WO 2007/059257 PCT/US2006/044431  DETAILED DESCRIPTION OF
THE INVENTION 100211 Reference will now be made in detail to certain
embodiments of the invention,  examples of which are illustrated in the
accompanying structures and formulas. While the  invention will be described
in conjunction with the enumerated embodiments, it will be  understood that
they are not intended to limit the invention to those embodiments. On the
contrary, the invention is intended to cover all alternatives,
modifications, and equivalents,  which may be included within the scope of
the present invention as defined by the claims. One  skilled in the art will
recognize many methods and materials similar or equivalent to those
described herein, which could be used in the practice of the present
invention. The present  invention is in no way limited to the methods and
materials described. In the event that one or  more of the incorporated
literature and similar materials differs from or contradicts this
application, including but not limited to defined terms, tern usage,
described techniques, or the  like, this application controls. [0022]
DEFINITIONS [0023) The term "alkyl" as used herein refers to a saturated
linear or branched-chain  monovalent hydrocarbon radical of one- to twelve
carbon atoms, wherein the alkyl radical may  be optionally substituted
independently with one or more substinrents described below.  Examples of
alkyl groups include .but are not limited to, methyl (Me, -CH3), ethyl (Et,
- CH2CH3), 1-propyl (n-Pr, n-propyl, -CH2CH2CH3), 2-propyl (i-Pr, i-propyl,
-CH(CH3)2), 1-butyl  (n-Bu, n-butyl, -CH2CH2CH2CH3), 2-methyl-l-propyl
(i-Bu, i-butyl, -CH2CH(CH3)2), 2-butyl  (s~Bu, s-butyl, -CH(CH3)CH2CH3),
2-methyl-2-propyl (t-Bu, t-butyl, -C(CH3)s), 1-pentyl (n- pentyl,
-CH2CH2CH2CH3CH3), 2-pentyl (-CH(CH3)CH2CH2CH3), 3-pentyl (-Clj(CH2CH3)z),
2- methyl-2-butyl (-C(CIf3)2CH2CH3), 3-methyl-2-butyl (-CH(CH3)CH(Cl-I3)2),
3-methyl-I-butyl  (-CH2CH2CH(M);r), 2-methyl-l-butyl (-CHaCH(CH3)CH2CH3),
1-hexyl  CH2CHsCH2,CH2CH2M), 2-hexyl (-CH(CH3)CH2CH2CH2CH3), 3-hexyl (- 



CH(CH2CH3)(CH2CH2CH3)), 2-methyl-2-pentyl (-C(CH3)2CHzCH2CH3),
3-methyl-2-pentyl (- CH(CH3)CH(CH3)CH2CH3), 4-methyl-2-pentyl
(-CH(CH3)CH2CH(CH3)2), 3-methyl-3-pentyl (- C(CII3)(CH2CH3)1),
2-methyl-3-pentyl  (-CH(CH2CH3)CH(CH3)2), 2,3-dimethyl-2-butyl (- C(CF
)2CH(CH3)2), 3,3-dimethyl-2-butyl (-CH(CH3)C(CH3)3, 1-heptyl, 1-octyl,
cyclopropyl,  cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and
cyclooctyl. [0024] The term "alkyl" includes saturated linear or
branched-chain monovalent  hydrocarbon radicals of one to six carbon atoms
(e.g., Cc-C6 alkyl), wherein the alkyl radical  may be optionally
substituted independently with one or more substituents described below. 5
WO 20071059257 PCT/US2006/044431  [00251 The term "alkenyl" as used herein
refers to linear or branched-chain monovalent  hydrocarbon radical of two to
twelve carbon atoms with at least one site of unsaturation, i.e., a
carbon-carbon, sp$ double bond, wherein the alkenyl radical may be
optionally substituted  independently with one or more substituents
described herein, and includes radicals having "cis"  and "trans"
orientations, or alternatively, "E" and "Z" orientations. Examples include,
but are  not limited to, ethylenyl or vinyl (-CH=CH2), allyl (-CH2CH=CH2),
I'cyclopent-l-enyl, 1- cyclopent-2-enyl, 1-cyclopent-3-enyl, 5-hexenyl,
I-cyclohex-l-enyl, 1-cyclohex-2-enyt, and I- cyclohex-3-eny1. [00261 The
term "alkynyl" as used herein refers to a linear or branched monovalent
hydrocarbon radical of two to twelve carbon atoms with at least one site of
unsaturation, i.e., a  carbon-carbon, sp triple bond, wherein the alkynyl
radical may be optionally substituted  independently with one or'more
substituents described herein. Examples include, but are not  limited to,
ethynyl (-CH) and propynyl (propargyl, -CH2C~CH). [0027) The terms
"cycloalkyl," "carbocyclyl," and "carbocycle" as used herein are
interchangeable and refer to a monovalent non-aromatic, saturated or
partially unsaturated cyclic  hydrocarbon radical having from three to ten
carbon atoms. 'Examples of monocyclic  carbocyclic radicals include, but are
not limited to, cyclopropyl, cyclobutyl, cyclopentyl, 1- eyclopent-l-enyl,
1-cyclopent-2-enyl, Icyclopent-3-enyl, cyolohexyl, I-cyclohex-l-enyl, I-
cyclohbx-2-enyl, 1-cyclohex 3-enyl, cyclohexadienyl, eycloheptyl,
cyclooetyl, cyelononyl,  cyclodecyl, cycloundecyl and cyclododecyl. The
cycloalkyl may be optionally substituted  independently in one or more
substitutable positions with various groups. The term "cycloalkyl"  also
includes polycyclic (e.g., bicyclic and tricyclic) eycloalkyl structures,
wherein the  



polycyclic structures optionally include a saturated or partially
unsaturated cycloalkyl fused to a  saturated or partially unsaturated
cycloalkyl or heteroayclyl ring or an aryl or heteroaryl ring.  Bicyclic
carbocycles having 7 to 12 atoms can be arranged, for example, as a bicycle
[4,5],  [5,51, [5,6] or [6,6] system, or as bridged systems such as
bicyolo[2.2.1]heptane,  bicyclo[2.2.2]ootane and bicyclo[3.2.2]nonane.
[002S] The term "heteroalkyl" as used herein refers to saturated linear or
branched-chain  monovalent hydrocarbon radical of one to twelve carbon
atoms, wherein at least one of the  carbon atoms is replaced with a
heteroatom selected from N, 0, or S, and wherein the radical  may be a
carbon radical or heteroatom radical (i.e., the heteroatom may appear in the
middle or  at the end of the radical). The heteroalkyl radical may be
optionally substituted independently  6 WO 20071059257 PCT/US2006/044431
with one or more substituents described herein. The term "heteroalkyl"
encompasses alkoxy and  heteroalkoxy radicals. [0029] The term
"heteroalkenyl" as used herein refers to linear or branched-chain
monovalent hydrocarbon radical of two to twelve carbon atoms, containing at
least one double  bond, e.g., ethenyl, propertyl, and the like, wherein at
least one of the carbon atoms is replaced  with a heteroatom selected from
N, 0, or S, and wherein the radical may be a carbon radical or  heteroatom
radical (i.e., the heteroatom may appear in the middle or at the end of the
radical).  The heteroalkenyt radical may be optionally substituted
independently with one or more  substituents described herein, and includes
radicals having "cis" and "trans" orientations, or  alternatively, "E" and
"Z" orientations. 100301 The term "heteroaSkynyl" as used herein refers to a
linear or branched  monovalent hydrocarbon radical'of two to twelve carbon
atoms containing at least one triple  bond. Examples include, but are not
limited to, ethynyl, propynyl, and the like, wherein at least  one of the
carbon atoms is replaced with a heteroatom selected from N, 0, or S, and
wherein the  radical may be a carbon radical or heteroatorn radical (i.e.,
the heteroatom may appear in the  middle or at the end of the radical). The
heteroalkynyl radical may be optionally substituted  independently with one
or more substituents described herein. [0031] The terms "heterocycle" and
"hetercyclyl" as used herein are used  interchangeably and refer to a
saturated or partially unsaturated carbocyclic, radical of 3 to S ring
atoms in which at least one ring atom is a heteroatom independently selected
from nitrogen,  



oxygen and sulfur, the remaining ring atoms being C, where one or more ring
atoms may be  optionally substituted independently with one or more
substituents described below: The radical  may be a carbon radical or
heteroatom radical. The term "heterucyclyl" includes .  heterocycloalkoxy.
"Heterocyclyl" also includes radicals wherein the heterocyclyl radicals are
fused with a saturated, partially unsaturated, or fully unsaturated (i.e.,
aromatic) carbocyclic or  heterocyclic ring. Examples of heterocyclyl rings
include, but are not limited to, pyrrolidinyl,  totrahydrofuranyl,
dihydofyranyl, tetrahydrothienyl, tetrahydropyranyl, dihydropyranyl,
tetrahydrothiopyranyl, piperidino, morpholino, thiomorpholino, thioxanyl,
piperazinyl,  homopiperizinyl, azetidinyl, oxetanyl, thietanyl,
homopiperidinyl, oxepanyl, thiepanyl,  oxazepinyl, dxzepinyl, thiazepinyl,
2-pyrrolinyl, 3-pyrrolinyl, indolinyl, 2H-pyranyl, 4H- pyranyl, dioxanyl,
1,3-dioholanyl, pyrazolinyl, dithianyl, dithiolanyl, dihydropyranyl,
dihydrothienyl, dihydrofuranyl, pyrazolidinylimidazolinyl, imidazolidinyl,
3- azabicyco]3.1.0]hexanyi, 3-azabicyclo[4.1.0]heptanyl,
azabicycto[2.2.2]hexanyl, 3H-indolyl  7 WO 20071059257 PCT/US20061044431
quinolizinyl and N-pyridyl ureas. Spiro moieties are also included within
the scope .of this  definition. The heterocyclyl radical may be C-attached
or N-attached where such is possible.  For instance, a group derived from
pyrrole may be pyrrol-l-yl (N-attached) or pyrrol-3-yl (C- attached).
Further, a group derived from imidazole may be imidazol-l-yl (N-attached) or
imidazol-3-yl (C-attached). Examples of heterocyclic groups wherein 2 ring
carbon atoms are  substituted with oxo ((O) moieties are
isoindoline-l,3-dionyl and 1,1-dioxo-thiomorpholinyl.  The heterocyclyl
groups herein are unsubstituted or, as specified, substituted in one or more
substitutable positions with various groups. (00321 ; By way of example and
not limitation, carbon bonded heterocycles are bonded at  position 2, 3,4,
5, or 6 of a pyridine, position 3, 4, 5, or 6 of a pyridazine, position.2,
4, 5, or 6 of  a pyrimidinc, position 2; 3, 5, or 6 of a pyrazine, position
2, 3, 4, or Sofa furan, tetrahydrofuran,  thiofuran, thiophene, pyrrole or
tetrahydropyrrole, position 2, 4, or-5 of an oxazole, imidazole or
thiazole, position 3, 4, or 5 of an isoxazole pyrazole, or isath tazole,
position 2 or 3 of an  ,aziridine, position 2, 3, or 4 of an azetidine,
position 2, 3, 4, 5, 6, 7, or 8 of a quinoline or  position 1, 3, 4, 5, 6;
7, or 8 of an isoquinoline. Further examples of carbon bonded heterocycles
'include 2-pyridyl, 3-pyridyl, 4-pyridyl. 5-pyridy), 6-pyridyl;,
3-pyridazinyl, 4-pyridazinyl, 5=  pyridazinyl, 6-pyridazinyl,
-2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 6-pyrimidinyl, 2- 



pyrazinyl, 3-pyrazinyl, 5-pyrazinyl, 6-pyrazinyl, 2-thiazolyl, 4-thiazolyl,
or 5-thiazolyl. [00331 - By way of example and not limitation, nitrogen
bonded heterocycles are bonded  at position I of an aziridine, azetidinc,
pyrrole, pyrrolidine, 2-pyrroline, 3-pyrroline, imidazole,  imidazolidine;
2-imidazoline, 3-imidazoline, pyrazole, pyrazoline, 2-pyrazoline,
3-pyrazoline,  piperidine, piperazine, indole, indoline, IH-indazole,
position 2 of an Isoindole, or isoindoline,  position 4 of a morpholine, and
position 9 of a carbazole, or (i-carboline. Still more typically,  nitrogen
bonded heterocycles include 1-aziridyl, I-azetedyl, I-pyrrolyl,
1-imidazolyl, 1- pyrazolyl, and 1-piperidinyl. . 10034] The term "arylalkyl"
as used herein means an alkyl moiety (as defined above)  substituted with
one or more aryl moiety (also as defined above). Examples of arylalkyl
radicals  include aryl-Ct.3-alkyls such as, but not limited to, benzyl,
phenylethyl, and the like. [00351 The term "heteroarylalkyl" as used herein
means an alkyl moiety (as defined  above) substituted with a heteroaryl
moiety (also as defined above). Examples of  heteroarylalkyl radicals
include 5- or 6-membered heteroaryl-CI_3-alkyls such as, but not limited
to, oxazolylmethyl, pyridylethyl and the like. 8 WO 20071059257
PCT/US20061044431  [0036] The term "heterocyclylalkyl" as used herein means
an alkyl moiety (as defined  above) substituted with a heterooyclyl moiety
(also defined above). Examples of  heterocyclylalkyl radicals include 5- or
6-membered heterocyclyl-C1_3-alkyls such as, but not  limited to,
tetrahydropyranylmethyl. [0037] The term "cycloalkylalkyl" as used herein
means an alkyl moiety (as defined  above) substituted with a cycloalkyl
moiety (also defined above). Examples of heterocyclyl  radicals include 5-
or 6-membered cycloalkyl-Cl.3-alkyls such as, but not limited to,
cyclopropylmethyl. (0038] ."Substituted alkyl" as used herein refers to an
alkyl in which one or more  hydrogen atoms are each independently replaced
with a substitucnt. Typical substituents  include, but arc not limited to,
F, Cl, Br, I, CN, CF3, OR, It, 0, -S, =NR, =N'(O)(R), =N(OR),  =N'(O)(OR),
=N-NRR', -C(S)R, -C(= O)OR, -C(-O)NRR'> NRR', -t' RR'R", -N(R)C(=O)R',
-N(R)C( )OR', -N(R)C( O)NR'R"> -SR, -OC(' O)R, OC(=O)OR, -OC( )NM,
OS(O)3(OR), -OP(-OXOR)2, -OP(OR)2, -P(-O)(OR) -P(=OXOR)NR'R", -S(O)R,
-S(O)2R, - S(O)2NR, -S(O)(OR), -S7(O)2(OR), -SC(=O)R, -SC(0)OR, =0 and
-SC(=O)NRR; wherein  



each R, R' and R" is independently selected from H, alkyl, alkenyl, alkypyl,
aryl and  heterocyclyl. Alkenyl, alkynyl, allyl, saturated or partially
unsaturated cycloalkyl, heteroalkyl,  heterocyclyl, arylalkyl,
heteroarylalkyl, heterocyclylalkyl, cycloalkylalkyl, aryl and heteroaryl
groups as described above may also be similarly substituted. [0039] The term
"halogen" as used herein includes fluorine (F), bromine (Br), chlorine
(Cl), and iodine (I). " [00401 The term "a" as used herein means one or
more. [0041] In the compounds of the present invention, where a term such as
(CR13Ru)q is  usetl, R13 and R14 may vary with each iteration of q above 1.
For instance, where q is 2, the term  (CR13R14)q. may equal -CH2CH2- or
-CH(CHs)C(CH2CH3)(CH2CH2CH3)- or any number of  similar moieties filling
within the scope of the definitions of R13 and R14. [0042] ErbB IZYHIBITORS
[00431 This invention relates to compounds that are useful for inhibiting
type I receptor  tyrosine kinases, such as EGFR (HMI), ErbB2 (HER2), ErbB3
(HERS), ErbB4 (HER4),  VEGFR2, Flt3 and FGFR. The compounds of this
invention may also be useful as inhibitors of  serine, threonine, and dual
specificity kinases such as Rat MEK, and p38. Such compounds  have utility
as therapeutic agents for diseases that can be treated by the inhibition of
the type I  9 WO 2007/059257 PCTIUS20061044431  receptor tyrosine kinases
signaling pathway and serine, threonine, and dual specificity kinase
pathways. 10044] In certain embodimcnts, this invention relates to compounds
that are useful for  inhibiting type I receptor tyrosine kiriases such as
EGFR (HERI), ErbB2 (HER2), ErbB3  (HER3), and BrbB4 (HER4). 10045] In one
embodiment, this invention includes compounds of Formula I  R2 n ASE  R`N
Ram  B N) 100461 and solvates, metabolites, and pharmaceutically acceptable
salts thereo- 



wherein: [0047] A is O, C(-0), S, SO or SOz;  [00431 G is N or C-M; [0049] B
represents a tbsed 6-membered aryl ring or a fused 5-6 membered heteroaryl
ring; [0050] E is '-( (RIZ), (R1z)J  N LD+ND  DS D2 W+D2 (R+x)J  (R+I)i D4
De 11 e  DO-1)"s D4 ZD D~D9'D  [0051] X is N or CH; [00521 D', Da and D3 are
independently N or CR19;  10 WO 20071059257 PCT/US20061044431  [0033] D4 and
D5 are independently N or CR' 9 and D6 is 0, S, or NR20, wherein at least
one of D4 and D' is not CR19; [00541 D', Ds, D9 and D10 are independently N
or CRi9, wherein at least one of D', D8,  D9 and 1)JO Is N; [00551 R' is H
or alkyl; [0056] each R2 is independently halogen, cyan, nitro,
trifluoromethyl, difluoromethyl,  fluoromethyl, fluoromethoxy,
difluoromethoxy, trifluoromethoxy, azido, -SR's, -OR15,  _C(O)R'5 -C(O)OR15,
-NR14C(O)ORIS, -OC(O)R'5, -NRI4 SO2R'8, _SO2NRF5RI4.  NR'4C(O)R15, -C(O)
UUR14, -}1R'sq(O)NR'SR;4 _NR3C(NCN)NR'5R14 NR'5R'4 alkyl,  alkenyl, alkynyl,
saturated or partially unsaturated cycloalkyl, cycloalkylalkyl,
-S(O)1,(alkyl), - S(O)p(CR13R14)y-aryl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, saturated or . partially  unsaturated hetcrocyclyl, .
hetemcyclylalkyl, -O(CR13R'4)4-aryl, -NR15(CR'3Rw)y-aryl,
O(CR'3R1N-heteroaryl, -NR13(CR'3R'4)q-heteroaryl, -O(CR'3R'5q-heterooyc1yl
or  -I,wtS(CkL13R14)q-heterocyclyl, wherein said alkyl, alkenyl, alkynyl;
cycloalkyl, aryl, arylalkyl,  heteroaryi,.heteroarylalkyl, heterocyclyl and
heterocyclylalkyl portions are optionally substituted  



with one or more groups independently selected from oxo, halogen, cyano,
nitro,  trifluoromethyl, dituoromethoxy, tritluoromethoxy, azido,
-NR13S02R18, -SO2NR'SR13,  -C(O)Rs, -C(O)OR15, -OC(O)R'5 -NR'3C(O)OR'8
_NR13C(O)R'5 _C(O)N1"R'3 -NR'5R)1  -NR14C(O)NRISR'3, NR14C(NCN)NR15Rr3
-OR1s, aryl, 1> heteroaryl, arylalkyl, heterom'YlalkYl ,  saturated and
partially unsaturated hewracyclyl, and heterocyclylalkyl, and wherein said
aryl,  heteroaryl, arylalkyl, heteroarylalkyl, -heterocyclyl or
heterocyclylalkyl rings may be further  substituted with one or more groups
selected from halogen, hydroxyl, cyano, nitro, azido,  fluoromethyl,
difluoromethyl, trifluoromethyl, alkyl, alkenyl, alkynyl, saturated and
partially  unsaturated cycloalkyl, saturated and partially unsaturated
heterocyclyl, NR1SR3 and OR'5;  [00571 each R3 is independently Q, Z,
halogen, cyano, nitro, alkyl, alkenyl, alkynyl,  heteroalkyl, heteroalkcnyl,
hcteroalkynyl, saturated or partially unsaturated cycloalkyl, saturated  or
partially unsaturated heterocyclyl, aryl, arylalkyl, heteroaryl,
heteraarylalkyl,  trifluoromethoxy, difluoromethoxy, fluoromethoxy,
trifluoromethyl, difluoromethyl,  fluoromethyl, OR15, NR15R16 NR'-80R'6,
NR15C(~O)OR18, NR'5C('0)R'6 S02NR15R'6 SR15,  SOR1S, SO2R15, C(=O)R15,
C(-O)OR15, OC(=O)R15 C(=0)NR1SR'6 NR15C((O)NR'6R'7,  NR 1SC(~NCN)NR16R", or
NR'SC(-NCN)R'6, [0058) wherein said alkyl, alkenyi, alkynyl, heteroalkyl,
heteroalkenyl, hetemalkynyl,  cycloalkyl, heterocyclyl, aryl, arylalkyl.
heteroaryl and heteroarylaikyl are optionally substituted  11 WO 2007/059257
PCT/US2006/044431  with one or more groups independently selected from
halogen, oxo, cyano, nitro, alkyl, alkenyl,  alkynyl, heteroalkyl,
heteroalkenyl, heteroalkynyl, saturated or partially unsaturated cycloalkyl,
saturated and partially unsaturated heterocyclyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl,  tritluorometboxy, difluoromethoxy,
fluoromethoxy, tritluoromethyl, difluoromethyl,  fluoromethyl, OR's,
NRh"R161 NR15OR'6, NR15C(0)OR18, NR'5C(O)R16, SO2NRI5R'6, SR's,  SOR's,
SO2R15, C(,O)R's, C(=O)OR15, OC(=O)R'3, C(~}NR'5Ri6, NR15C(=O)NR'r7t'r,
NR15C(NCN)NRF6R17, NRISC(NCN)R16, (C,-C4 alkyl)NRaRb and NR'5C(O)CH2OR',
[0059] or R3 is a 5-6 membered heterocyclic ring containing from I to 4
heteroatoms  selected from N, O, S, SO and SO2 and substituted with
-M'-M2-M3-M4 or -M'-M5, wherein M'  is CI-C4 alkyl, wherein optionally a
C142 is replaced by a C(EO) group; M2 is NR4 or CR`R  M3 is CI-C4 alkyl; M4
is CN, NRRS(O)o.2R, S(O)o_2NRgRh, CORgR', S(O)o-2Rr, or CO2Rr, and  



M5 is NR'Rh, wherein R; R; R" and Rh are independently 1.1 or CI-C4 alkyl,
or Re and Rh  together with the nitrogen atom to which they are attached
form a 5- or 6-membered ring  optionally containing I or 2 additional
hateroatoms selected from N, O, S, SO and. SO2 in  which any ring. nitrogen-
atom present is optionally substituted with a Cj-C4 alkyl group and  which
ring may optionally have one or two oxo or thiooxo substituents; Re  RIO N
[0060] Q is Ra  [0061] 'Z Is selected from Re Rea Rea cf'. Re  N\ V, s=
R~N~lf Re N jie vy '~ Rub 'L w2  [00621 and tautomers thereof [0063] W and V
are independently 0, NR6, S, SO, SO2, CR7R', CR'R9 or C=O;  [0064) W2 is O
or S; [0065) Y is S, SO, SO2, CR'CR', or CR8R9, 100661 provided that when W
is O, NR6, S, SO, or 502, then V is CRBR, and  [0067] when V is 0, NR6, S,
SO, or SO2, then W and Y are each CR'R9; 12 WO 20071059257 PCT/US20061044431
10068] Rsb is H or C,-C6 alkyl; (0069) each R6, Re, RB' and R9 are
independently hydrogen, trifluoromethyl, alkyl,  saturated or partially
unsaturated cycloalkyl, saturated or partially unsaturated heterocyclyl,
aryl,  arylalkyl, heteroaryl, heteroarylalkyl, or heterocyclylalkyl, wherein
said alkyl, cycloalkyl,  heterocyclyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, and heterocyclylalkyl are optionally  substituted with one
or more groups independently selected from oxo, halogen, alkyl, alkenyl,
alkynyl, saturated and partially unsaturated cycloalkyl, saturated and
partially unsaturated  heterocyclyl, cycloalkylalkyl, cyano, nitro, OR15,
NR15R16, SR15, S(=O)R'5, S02R'S,  trifluoromethyl, difluoromethyl,
fluoromethyl, fluoromethoxy, difluoromethoxy,  trifluoromethoxy, azido,
aryl, heteroaryl, arylalkyl, heteroarylalkyl, and heterocyclylalkyl,  



[00701 or e and RB' together with the atom to which they are attached form a
3 to 6  membered carbocyclic ring; [00711 R7 is hydrogen, halogen, cyano,
nitro, alkyl, alkenyl, alkynyl, saturated or  partially unsaturated
-cycloallcyl, 'saturated or partially unsaturated heterocyclyl,
cycloalkylalkyl,  aryl, arylallryl, heteroaryl, heteroarylalkyl,
heterocyclylalkyl, NR'5SO2R16 -SO2NR'5R'6,  -_C(O)R15, -C(O)OR'5, -OC(O)R's,
-NR'5C(O)OR.'e, -NR'5C(O)R16, -C(O)NR'SR'6 -NRssR16,  NR'SC(O)NR'6Rn, -Olds,
-S(O)R15, -SO2R15, or SR15, wherein said alkyl, alkenyl, alkynyl,
cycloalkyl, heterocyclyl, cycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, and  heterocyclylalkyl, are optionally substituted with one
or more groups independently selected  from oxo, halogen, alkyl, alkenyl,
alkynyl, saturated and partially unsaturated cycloalkyl,  saturated and
partially tnsaturated heterocyclyl, cycloalkylalkyl, cyano, nitro,
trifluoromethyl,  difluoromethyl, tluoromethyl, fluoromethoxy,
difluoromethoxy, trifluoromethoxy, azido, - N1R15SO2R'6 -SO2NR'5Rt6,
-C(O)R's, -C(O)OR'5, -0C(O)R'5, _NR'5C(O)ORte, -NR`5C(O)R'6 .  -C(O)NR'5R'5,
NR'5R'6 N'5C(O)NR'6R'7, -OR'5, -S(O)R's, -SO2R15, SR'5, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, and heterocyclylalkyl; [0072] R" is hydrogen,
alkyl, alkenyl, alkynyl, saturated or partially unsaturated  cycloalkyl,
saturated or partially unsaturated heterocyclyl, cycloalkylalkyl, aryl,
arylalkyl,  heteroaryl, heteroarylalkyl, heterocYcIYtalkY1, -NR'5c(O)OR18 ,
-NR15C(O)R'6 > -NR'5R16> or - OR'5, wherein said alkyl, alkenyl, alkynyl,
cycloalkyl, heterocyclyl, cycloalkylalkyl, aryl,  arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclylalkyl, are optionally substituted with one or
more groups independently selected from oxo, halogen, alkyl, alkenyl,
alkynyl, saturated and  partially unsaturated cycloalkyl, saturated and
partially unsaturated heterocyclyl,  cycloalkylalkyl, cyano, nitro,
trifluoromethyl, difluoromethyl, fluoromethyl, fluoromethoxy,  13 WO
20071059257 PCT/US20061044431  difluoromethoxy, trifluoromethoxy, azido,
-NR'5SO2R16 -SO2NR15R1fi, -C(O)R15, -C(O)OR15  -OC(O)R'5, -NR15C(O)OR1s
-NR15C(O)R16, -C(O)NR15R16, -NR'5R16, -NR 5C(O)NRI6Rn, - OR1i, -S(O)R'5,
-SO2R15, SR15, aryl, arylalkyl, heteroaryl, heteroarylalkyl, and
heterocyclylalkyl; [0073] or R6 and Rs together with the atoms to which they
are attached form a 3 to 10  membered saturated or partially unsaturated
heterocyclyl ring optionally containing one or more  additional heteroatoms
selected from N, 0, S, SO, SO2 and NR6, wherein said carbocyclic and  



heterocyclic rings are optionally substituted with one or more groups
independently selected  from oxo, halogen, alkyl, alkenyl, alkynyl,
saturated and partially unsaturated cycloalkyl,  saturated and partially
unsaturated heterocyclyl, cycloalkylalkyt, cyano, nitro, trifluoromethyl,
difluoromethyl, fluoromethyl, fluoromethoxy, difluoromethoxy,
tritluoromethoxy, azido, aryl,  ORt , NR15R16, SR15, hcteroaryl, arylalkyl,
heteroarylalkyl, and heterocyclylalkyl; [00741 or R7 and Rs together with
the atoms to which they are attached form a 3 to 10  membered saturated or
partially unsaturated cycloalkyl or heterocyclyl ring optionally  containing
one or- more additional heteroatoms selected from N, 0, S, SO, S02 and NR6,
whereiti said carbocyclic and heterocyclic rings are optionally substituted
with one or more  groups independently selected from oxo, halogen, alkyl,
alkenyl, alkynyl, saturated and partially  'unsaturated cycloalkyl,
saturated and partially unsaturated heterocyclyl, cycloalkylalkyl, cyan,
nitro, trifluoromethyl, difluoromethyl, fluoromethyl, fluoromethoxy,
difluoromethoxy,  trifluoromethoxy, azido, aryl, OR1S, NR-'5R'6, SR15,
heteroaryl, arylalkyl, heteroarylalkyl, and  heterocyclylalkyt; [00751 or Rs
and R9 together with the atoms to which they are attached form a 3 to 10
membered saturated or partially unsaturated cycloalkyl or heterocyclyl ring
optionally  containing one or more additional heteroatoms selected from N,
0, S, SO, S02 and NR6,  wherein said carbocyclic and heterocyclic rings are
optionally substituted with one or more  groups independently selected from
oxo, halogen, alkyl, alkenyl, alkynyl, saturated and partially  unsaturated
cycloalkyl, saturated and partially unsaturated heterocyclyl,
cycloalkylalkyl, cyan,  nitro, trifluoromethyl, difluoromethyl,
fluoromethyl, fluoromethoxy, difluoromethoxy,  trifluoromethoxy, azido,
aryl, OR15, NR15R16, SR"S, heteroaryl, arylalkyl, heteroarylalkyl, and
hctetocyclylalkyl; [00761 or R6 and R10 together with the atoms to which
they are attached form a 3 to 10  membered saturated or partially
unsaturated heterocyclyl ring optionally containing one or more  additional
heteroatoms selected from N, O, S, SO, S02 and NR6, wherein said
heterocyclic ring  14 WO 20071059257 PCTJUS2006/044431  is optionally
substituted with one or more groups independently selected from oxo,
halogen,  alkyl, alkenyl, alkynyl, saturated and partially unsaturated
cycloalkyl, saturated and partially  unsaturated heterocyclyl,
cycloalkylalkyl, cyano, nitro, trifluoromethyl, difluoromethyl,
fluorornethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido,
aryl, OR", NR15R16  



SR15, heteroaryl, arylalkyl, heteroarytalkyl, and heterocyclylalkyl; (00771
or Rs and R10 together with the atoms to which they are attached form a 3 to
10  membered saturated or partially unsaturated heterocyclyl ring optionally
containing one or more  additional heteroatoms selected from N, 0, S, SO,
S02 and NR6, wherein said heterocyclic ring  is optionally substituted with
one or more groups independently selected from oxo, halogen,  alkyl,
alkenyl, alkynyl, saturated and partially unsaturated cycloalkyl, saturated
and partially  unsaturated heterocyclyl, cycloalkylalkyl, cyan, nitro,
trifluoromethyl, difluoromethyl,  fluoromethyl, fluoromethoxy,
difluoromethoxy, trifluoromethoxy, azido, aryl, OR's NR15R16,  SW5,
heteroaryl, aryialkyl, heteroarylalkyl, and heterocyclylalkyl; [00781, each
R12 is independently halogen, cyano, nitro, trifluoromethyl, difluoromethyl,
fluoromethyl, fluoromethoxy, difluoromethoxy, trifluommethoxy, azido, -SR's,
-OR15,  -C(O)R15, -C(O)OR's, NRj4C(O)OR1B, -OC(O)R'S -NR'4SO2Ris,
-SO2NR15R'4 NR14C(O)R'5 ,  -C(O)NR15W4I -NR19C(O)NR'5RJ4, -NR'3C(NcmNR'5R14
_NR15R14 . alkyl, alkenyl, alkynyl,  saturated or partially unsaturated
cycloalkyl, cycloalkylalkyl, -S(O)p(alkyl), -S(O)p(CR13R14)q- aryl, aryl,
arylalkyl, heteroaryl, hetcroarylalkyl, saturated or partially unsaturated
heterocyclyl,  heterocyclylalkyl, -O(CR13R"-aryl, -NR!5(CR13R'4)q-aryl,
O(CR13R14)q.-heteroaryl,  NR13(CR'3R14)q=tteteroaryl,
O(CR13R'4)4_heterocyclyl or -NR i5(CR'3Rj4)q-heterocyclyl,  wherein said
alkyl, alkenyl,'alkynyl, cycloalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl,  heterocyclyl and beterocyclylalkyl portions are optionally
substituted with one or more groups  independently selected from oxo,
halogen, cyano, nitro, trifluoromethyl, difluoromethoxy,  trifluoromethoxy,
azido, NR13SO2R'B, -SOzNR'4R13, -C(O)R15, -C(O)OR' -OC(O)RS5,  NR13C(O)OR's,
_NR13C(0)R'5, -C(O)NR'5R13, NRUR'3 _NRI4C(O)NR'5R13
NR14c(NCN)NR15R13,-OR15, aryl, heteroaryl, arylalkyl, heteroarylalkyl,
saturated and partially  unsaturated heterocyclyl, and heterocyclylalkyl,
and wherein said aryl, heteroaryl, arylalkyl,  heteroarylalkyl, heterocyclyl
or heterocyclylalkyl rings may be further substituted with one or  more
groups selected from halogen, hydroxyl, cyan, nitro, azido, fluoromethyl,
difluoromethyl,  trifluoromethyl, alkyl, alkenyl, alkynyl, saturated and
partially unsaturated cycloalkyl, saturated  and partially unsaturated
heterocyclyl, NR'sRi 3 and OR'5; [00791 R13 and R14 are independently
hydrogen or alkyl, or  15 WO 2007/059257 PCT/US20061044431  



[0080] R13 and R14 together with the atoms to which they are attached form a
saturated  or partially unsaturated cycloalkyl or a saturated or partially
unsaturated heterocyclyl ring,  wherein said alkyl, cycloalkyl and
heterocyclyl portions are optionally substituted with one or  more groups
independently selected from halogen, cyan, nitro, trifluoromethyl,
dil'luoromethyl,  fluoromethyl, fluoromethoxy, difluoromethoxy,
trifluoromethoxy, azido, oxo, OR', NRRb,  NR'OR", NRCO2Rb, NR'COR", SO2NRRb,
SR', SOR, SO1R', S-S-R, C(=O)R, C(=O)OR',  OC(~O)R', C(--O)NR'R1, NRC(-O)R6,
and NRC(=O)NRbR`; [00811 Rts, RI6 and R`' are independently H, alkyl,
alkenyl, alkynyl, heteroalkyl,  heteroalkenyl, heteroalkynyl, saturated or
partially unsaturated cycloalkyl, saturated or partially  unsaturated
heterocyclyl, cycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
or  heterocyclylalkyl; wherein said alkyl, alkenyl, alkynyl, cycloalkyl,
heterocyclyl, cycloalkylalkyl,  aryl, arylalkyl, heteroaryf,
heteroarylalkyl, and heterncyclylalkyl are optionally substituted with  one
or more groups independently selected from alkyl, alkenyl, alkynyl,
heteroalkryl,  heteroalkenyl, heteroalkynyl, saturated and partially
unsaturated cycloalkyl, saturated and  partially unsaturated heterocyclyl,
aryl,. heteroaryl, halogen, oxo; - OR:, NR'Rb, NR'OR"  NR'CO2R? NR'CORb
SOzNR'Rb, SR', SOR', SO2R', SS-R', C(S)R', C(=O)OK',  OC(0)R', C(=O)NR'Rb,
NR'C(=O)R', NRC())NRbR, OC( =O)NR'Rb, and C('O)CH2OR';  [0082] or any two of
R15, R16 and R'7 together with the atom to which they are attached  form a
heterocyclic ring optionally containing one or more additional heteroatoms
selected from  N, 0, S. SO, SO2 and NR6, wherein said heterocyclic ring is
optionally substituted with one or  more groups independently selected from
oxo, halogen, alkyl, alkenyl, alkynyl, saturated and  partially unsaturated
cycloalkyl; saturated and partially unsaturated heterocyclyl,
cycloalkylalkyl, cyan, nitro, trifluoromethyl, difluoromethyl, fluoromethyl,
fluoromethoxy,  difluoromethoxy,. trifluoromethoxy, azido, aryl, OR', NR'Rb,
SW, heteroaryl, arylalkyl,  heteroarylalkyl, and hetemcyclylalkyl, (0083] or
R17 and R35 together with the atom to which they are attached form a
saturated  or partially unsaturated cycloalkyl or saturated or partially
unsaturated heterocyclyl ring,  wherein said alkyl, cycloalkyl and
heterocyolyl are optionally substituted with one or more  groups
independently selected from halogen, cyano, nitro, trifluoromethyl,
difluoromethyl,  fluoromethyl, fluoromethoxy, difluoromethoxy,
trifluoromethoxy, azido, oxo, OR', NR'Rb,  NR'ORb, NR'CO2Rb, NR'CORb,
SO2NRRb, SR', SOR', SO2R', S-S-R, C(S)R', C(=0)OR',  OC(--O)R', C(=O)NR'Rb,
NR'C(-O)R", and NR'C(O)NR'R`; 



16 WO 20071059257 PCTIUS20061044431  [0084] R18 is CF3, alkyl, alkenyl,
alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl,  saturated or partially
unsaturated cycloalkyl, saturated or partially unsaturated heterocyclyl,
cycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, or
heterocyclylalkyl, wherein said  alkyl, alkenyl, alkynyl, cycloalkyl,
saturated or partially unsaturated heterocyclyl,  cycloalkylalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl and heterocyclytalkyl are optionally
substituted with one or more groups independently selected from alkyl,
alkenyl, alkynyl,  heteroa&yl, heteroalkenyl, heteroalkynyl, saturated and
partially unsaturated cycloalkyl,  saturated and partially unsaturated
heterocyclyl, aryl, heteroaryl, halogen, oxo, OR', NR'Rb,  NRAORb, NRSCOZR"
NR'CORb SO2NR'Rb, SR', SOR', SO2Rt, S-S-R`, C(O)R`, C(=O)OR5,  OC(=O)R',
C((O)NR'Rb, NR"=0)e, NR'C())NRbR', [0085) or R'5 and R's together with the
atoms to which they are attached form a  saturated or partially unsaturated
cycloalkyl or saturated or partially unsaturated heterocyclyl  ring, wherein
said alkyl, cycloalkyl and heterocyclyl are optionally substituted with one
or more  groups independently selected from halogen, cyano, nitro,
trifluoromethyl, difluoromethyl,  fluoromethyl, fluommethoxy,
difluoromethoxy, trifluo-romethoxy, azido;  oxo, OR', NR'Rb,  NR801,
NR'CO2R6, NEt'CORb, SO2NR'Rb, SR', SOR', SOZR', S-S-R', C(=O)W, C(=O)OR",
OC((O)R', C(=O)NR'RR, NR'C(-O)Rb and NR'C(O)NRbR`; [00861 caoh R19 is
independently H, halogen, cyano, nitro, trifluoromethyl,  difluoromethyl,
fluoromethyl, flubromethoxy, difluoromethoxy, triflooromethoxy, azido,
-SR't,  -OR's, -C(O)R's, -C(O)ORIS, -NR14C(O)OR's _OC(O)RIS -NR14SO2R18,
-SO2NR15R14, - NRi4C(O)R'5, -C(O)NRISRI4, _NR13C(O)NI5RI4 _1 VRI3
4CN)NRISR14-NR15R14 alkyl,  alkenyl, alkynyl, saturated or partially
unsaturated cycloalkyl, cycloalkylalkyl, -S(O)p(alkyl), -
S(Oh,(CR13R14)4_aryl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
saturated or partially  unsaturated - heterocyclyl, heterocyclylalkyl,
-O(CR'3R14)q_aryl _NRIS(CR13R14)q_aryl,  -O(CR13RI")q-heteroaryl,
NR13(CR'3R14)q-heteroaryl, O(CR13RI)y heterocyclyl or
-NR15(CRI3R14)q-17eteroCyOlyl, wherein said alkyl, alkenyl, alkynyl,
cycloalkyl, aryl, arylalkyl,  hateroaryl, heteroarytalkyl, beterocyclyl and
heterocyclytalkyl portions are optionally substituted  with one or more
groups independently selected from oxo, halogen, cyano, nitro,
trifluoromethyl, ditluoromethoxy, triflucromethoxy, azido, -NR13SO2R'8,
-SOZNRISR'3,  -C(O)RIS, -C(O)OR's, -OC(O)R15, -NR13C(O)OR18, -NR'3C(O)R15,
-C(O)NR15R 13, -NR 15R13,  



-iqRI4C(O)N15RI3, -m34C(NCN)NR15R13 _ORIS, aryl, heteroaryl, arylalkyl,
heteroarylalkyl,  saturated or partially unsaturated heterocyclyl, and
heterocyclylalkyl, and wherein said aryl,  heteroaryl, arylalkyl,
heteroarylalkyl, heterocyclyl or heterocyclylalkyl rings may be further  17
WO 20071059257 PCTIUS2006/044431  substituted with one or more groups
selected from halogen, hydroxyl, cyano, nitro, azido,  fluoromethyl,
difluoromethyl, trifluoromethyl, alkyl, alkenyl, alkenyl, saturated and
partially  unsaturated cycloalkyl,saturated and partially unsaturated
heterocyclyl, NR15R13 and OR15;  ]0087] each rtm is independently C1-C4
alkyl, saturated or partially unsaturated  cycloalkyl, trifluoromethyl,
difluoromethyl, or fluoromethyl; [0088] R, Rb and R` are independently H,
alkyl, alkenyl, alkynyl, saturated or partially  unsaturated cycloalkyl,
saturated or partially unsaturated heterocyclyl, aryl, or heteroaryl, [0089]
or NRR" forms a 5-6 membered heterocyclic ring having 1-2 ring nitrogen
atoms and optionally substituted with (C1-C3 alkyl), 10090] or NRbR` forms a
5-6 membered heterocyclic ring having 1-2 ring nitrogen  atoms; [0091] j is
0, 1, 2 or 3;  [00921 m is 1, 2, 3, or 4;  [0093] n is 0, 1, 2,,3, or 4;
[0094] g is 0, 1, 2, 3, 4, or 5; and  [00951 p is O, 1 -or 2; 100961 wherein
when. said compound of Formula I is represented by the formula  Rs n  RAN FO
NJ [0097] and R3 is other than Q or Z, then 'E is not a benzofuranyl,
indoly], quinazolinyl,  quinolinyl, or isoquinolinyl ring. [0098] In certain
embodiments, provided are compounds ofFormula I  Ran  r\' II A,E 



R1,N~  Rb ~m G B'I J 18 10099] and solvates, metabolites, and
pharmaceutically acceptable salts thereof,  1001001 wherein: 100101] A is O,
C(-0), S, SO or SO2;  [00102] G is N or C-CN; 100103] B represents a fused
6-membered aryl ring or a 5-6 membered heteroaryl ring;  100104] E is (R12)i
(RI2)i  ~LDl pi  D3~D2 D3.D2 (R12) (R12). (R12)i  D4 Ds 0 IDa  D D6~D5 D4r
D5 , or DLD5  [001051 Xis N or CH; [00106] D1, D2 and D3 are independently N
or CR19; [00107] D4 and D5 are independently N or CR19 and D6 is 0, S, or
NR20, wherein at least  one of D4and D5 is not CR19; 1001081 D7, D8, D9 and
D10 are independently N or CR19, wherein at least one of D7, D8,  D9 and D10
is N; 1001091 RI is H or alkyl; 1001101 each R2 is independently halogen,
cyano, nitro, trifluoromethyl, difluoromethyl,  fluoromethyl, fluoromethoxy,
difluoromethoxy, trifluoromethoxy, azido, -SR18, -OR",  -C(O)R15, -C(O)OR15,
-NRI4C(O)OR18, -OC(O)R15, -NR14S02R18, -SO2NR15R14, - NR14C(O)R'5,
-C(O)NR15R14 -NR15C(O)NR15R14 -NR13C(NCN)NR15R14-NOR 14 alkyl  alkenyl,
alkynyl, saturated or partially unsaturated cycloalkyl, cycloalkylalkyl,
-S(O)p(alkyl), - S(O)p(CR13R14)q-aryl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, saturated or partially  unsaturated heterocyclyl,
heterocyclylalkyl, -O(CR13R14)q aryl, -NR15(CR13R14)q-aryl,  



-O CR13R14 hetero 1, -NR13 CR13R14 hetero 1, -O CR13R14 heteroc cl l or
-NR15(CR13R14)q heterocyclyl, wherein said alkyl, alkenyl, alkynyl,
cycloalkyl, aryl, arylalkyl,  heteroaryl, heteroarylalkyl, heterocyclyl and
heterocyclylalkyl portions are optionally substituted  19 WO 2007/059257
PCTIUS20061044431  with one or more groups independently selected from oxo,
halogen, cyano, nitro,  trifluoromethyl, difluoromethoxy, trifluoromethoxy,
azido, -NR13S02R18, -SO2NR'SR13  -C(O)R15, -C(O)OR's, AC(O)R13,
-NR13C(O)OR78, NR13C(O)R15, -C(O)NR15R13 NRISR13,  NFL 14c(O)NI5R13,
_N14C(NCN)NR13R'3 FOR15 aryl, heteroaryl, arylalkyl, heteroarylalkyl,
saturated and partially unsaturated heterocyclyl, and heterocyclylallcyl,
and wherein said aryl,  heteroaryl, arylalkyl, heteroarylalkyl, heterocyclyl
or heterocyclylalkyl rings may be further  substituted with one or more
groups selected from halogen, hydroxyl, cyano, nitro, azido,  fluoromethyl,
difluoromethyl, trifluoromethyl, alkyl, alkenyl, alkynyl, saturated and
partially  unsaturated cycloalkyl, saturated and partially unsaturated
heterocyclyl, NR15R13 and OR15;  1001111 each R3 is independently Q, Z,
halogen, cyano, nitro, alkyl, alkenyl, alkynyl,  heteroalkyl, heteroalkenyl,
heteroalkynyl, saturated or partially unsaturated cycloallyl, saturated  or
partially unsaturated heterocyclyl; aryl, arylalkyl, heteroaryl,
heteroarylalltyl,  trifluoromethoxy, difluoromethoxy, fluoromethoxy,
trifluoromethyl, difluoromethyl,  fluoromethyl, OR's, NR'5RI6 NR'SOR16,
NR'5C(O)OR' , NR'5C(-0)R16, SO2NR'SRl6, SR'5,  SOR'3, S02R95, C(=OW',
C(=O)OR15, OC(=0)R15 C(=O)NRISRt6 NR15C(=O)NRI6Rn.,.  NR15C(=NCN)NR16R'7, or
NRISC(=NCN)R16 ,  [001121 wherein said alkyl, alkenyl, atkynyt, heteroalkyl,
heteroalkenyl, heteroalkynyl,  cycloalkyl, heterocyclyl, aryl, arylalkyl,
heteroaryl and heteroarylalkyl are optionally substituted  with one or more
groups independently selected from halogen, oxo, cyano, nitro, alkyl,
alkenyl,  alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, saturated or
partially unsaturated cycloalkyl,   saturated and partially unsaturated
heterocyclyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl;
trifluoromethoxy, difluoromethoxy, iluoromethoxy, trifluoromethyl,
difluoromethyl,  fluoromethyl, OR15, NRI5RI6 NR'30R'6 NRISC(=O)OR's,
NR15C(=O)R'6 5O2NR15R'6 SR'S,  SOWS, S02R15r C(=O)WS, C( )OR15, OC(--O)R'5,
C(=6)NR'5RI6 NR15C(O)NR16R12  NR15.C(=NCN)NR16R'7,andNR'5C( NCN)R16; NRe
~~j~  



R10)N~N Y'2  [00113] Q is Re ;  100114] Z is selected from 20 WO 2007/059257
PCT/US2006/044431  Re Res a Rea\ Rea Re a Re  Ra~N Ra l Ra~N RYN R  [00115]
v_> TCv.w vt 5N C ~N;,;'  [001161 and tautomers thereof; [00117] W and V are
independently O, NR6, S, SO, SO2, CR7R8, CR8R9 or C=O;  [001181 Y is S, SO,
SO2, CR7CR, or CR8R9, [00119] provided that when W is O, NR6, S, SO, or SO2,
then V is CR8R9, and  [001201 when V is 0, NR6, S, SO, or SO2, then W and Y
are each CR8R9; [00121] each R6, R8, Rea and R9 are independently hydrogen,
trifluoromethyl, alkyl,  saturated or partially unsaturated cycloalkyl,
saturated or partially unsaturated heterocyclyl, aryl,  arylalkyl,
heteroaryl,- heteroarylalkyl, or heterocyclylalkyl, wherein said alkyl,
cycloalkyl,  heterocyclyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, and
heterocyclylalkyl are optionally  substituted with one or more groups
independently selected from oxo,- halogen, alkyl, alkenyl,  alkynyl,
saturated and partially unsaturated cycloalkyl, saturated and partially.
unsaturated  heterocyclyl, cycloalkylalkyl, cyano, nitro, OR15, NR'5R16,
SRts, S(=O)R's, SO2R15,  trifluoromethyl, ditldoromethyl, fluoromethyl,
fluoromethoxy, difluoromethaxy,  trifluoromethoxy, azido, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, and heterocyclylalkyl;  [001221 R7 is .hydrogen,
halogen, cyano, nitro, alkyl, alkenyl, alkynyl, saturated or  partially
unsaturated cycloalkyl, saturated or partially unsaturated heterocyclyl,
cycloalkylalkyl,  aryl, arylalkyl, heteroaryl, heteroarylalkyl,
heterocyclylaikyl, -NRt5SO2R16 -SO2NR15R16  -C(O)R'51 -C(O)ORts, -OC(O)R'5
NR1SC(O)OR15, -NRISC(O)R16 -C(O)NR15R'6 ISR'6  NR'sC(O)N (16817, -OR15,
-S(O)R's -SO2R's or SR's, wherein said alkyl, alkenyl, alkynyl,  cycloalkyl,
heterocyclyl, cycloalkylalkyl, aryl,' arylalkyt, heteroaryl,
heteroarylalkyl, and  heterocyclylalkyl, are optionally substituted with one
or more groups independently selected  from oxo, halogen, alkyl, alkenyl,
alkynyt, saturated and partially unsaturated cycloalkyl,  



saturated and partially unsaturated heterocyclyl, cycloalkylalkyl, cyano,
nitro, trifluoromethyl,  difluoromethyl, fluoromethyl, fluoromethoxy,
difluoromethoxy, trifluoromethoxy, azido, - NR'SSO t6 _SOONR15R16, -C(O)R'S,
-C(O)OR's, -OC(O)R'S> -NR15C(O)QR18, -NRISC(O)Rc6  -C(O)NR'5R16, -NR'5R16,
_NR'5C(O)NR16R'', AR's, _S(O)R'S, -SO2W5, SR's, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, and heteroeyclylalkyl; 100123] R10 is hydrogen,
alkyl, alkenyl, alkynyl, saturated or partially unsaturated  cycloalkyl,
saturated or partially unsaturated heteracyclyl, cycloalkylalkyl, aryl,
arylatkyl,  21 WO 20071059257 PCT/US2006/044431  heteroaryl,
heteroarylalkyl, heterocyclylalkyl, -NR15C(O)ORtg, NR15C(O)R16, -NR`5Ri6, or
- OR15, wherein said alkyl, atkenyl, alkynyl, cycloalkyl, heterocyctyl,
cycloalkylalkyl, aryl,  arylalkyl, heteroaryl, heteroarylalkyl,
heterocyclylalkyt, are optionally substituted with one or  more groups
independently selected from oxo, halogen, alkyl, alkenyl, alkynyl, saturated
and  partially unsaturated cycloalkyl, saturated and partially unsaturated
heterocyclyl,  cycloalkylalkyl, cyano, nitro, trifluoromethyl,
difluoromethyl, fluoromethyl, fluoromethoxy,  difluoromethoxy,
trifluoromethoxy, azido, -NR1SSOaR16 -S02NR15R'6, -C(O)R15 -C(O)OR'5,
-OC(O)R15, NR13C(O)ORIe, _NR1'C(O)Rle -C(O)NR15R16 _NR15R16 _Nr5C(O)NRr6Rn,
- OR15, _S(O)R'5, -S02R13, SR15, aryl, arylalkyl, heteroaryl,
heteroarytalkyl, and  heterocyclylalkyl; [00124] or R6 and Rs together with
the atoms to which they are attached form a 3 to 10  membered saturated or
partially unsaturated heterocyclyl ring optionally containing one or more _
additional heteroatoms selected from N, 0, S, SO, SO2 and NR6, wherein said
earbocycic and.  heterocyclic rings are optionally substituted with one or
more groups independently selected  from oxo, halogen, alkyl, alkenyl,
alkynyl, saturated and partially unsaturated cycloalkyl,  saturated and
partially imsaturated heterocyclyl, cycloalkylalkyl, cyano, nitro,
trifluoromethyl,  difluoromethyl, fluoromethyl, fluoromethoxy,
difluoromethoxy, tifluoromethoxy, azido, aryl,  ORi5, NRISR16, SR15,
heteroaryl, arylalkyl, heteroary" talkyl, and heterocyciylalkyl; [001251. or
R7 and R8 together with the atoms to which they are attached form a 3 to 10
membered saturated or partially unsaturated cycloalkyl or heterocyclyl ring
optionally  containing one or more additional heteroatoms selected from N,
0, S, SO, S02 and 1VR6,  wherein said caibocyclic and heterocyclic rings are
optionally substituted with one or more  groups independently selected from
oxo, halogen, alkyl, alkenyl, alkynyl, saturated and partially  



unsaturated cycloalkyl, saturated and.partielly unsaturated heterocyclyl,
cycloalkylalkyl, cyano,  nitro, tifluoromethyl, difluoromethyl,
fluoromethyl, fluoromethoxy, difluoromethoxy,  trifluoromethoxy, azido,
aryl, OBIS NR15R16 SR", heteroaryl, arylalkyl, heteroarylalkyl, and
heterocyclylalkyl; [001261 or Rs and R9 together with the atoms to which
they are attached form a 3 to 10  membered saturated or partially
unsaturated cycloalkyl or heterocyclyl ring optionally  containing one or
more additional heteroatoms selected from N, 0, S, SO, S02 and NR6,  wherein
said carbocyclic and heterocyclic rings are optionally substituted with one
or more  groups independently selected from oxo, halogen, alkyl, alkeny],
alkynyl, saturated and partially  unsaturated cycloalkyl, saturated and
partially unsaturated heterocyclyl, cycloalkylalkyl, cyano,  22 WO
2007/059257 PCT/US2006/044431  nitro, trifluoromethyl, difluoromethyl,
fluoromethyl, fluoromethoxy, difluoromethoxy,  trifluommethoxy, azido, aryl,
OR's, NR15Rt6, SR15, heteroaryl, arylalkyl, heteroarylalkyl, and
heterocyclylalkyl; [00127) or R6 and R10 together with the atoms to which
they are attached form a 3 to 10  membered saturated or partially
unsaturated heterocyclyl ring optionally containing one or more  additional
heteroatoms selected from N. O, S, SO, SO2 and NR6, wherein said
heterocyclic ring  is optionally substituted with one or more groups
independently selected from oxo, halogen,  alkyl, alkenyl, alkynyl,
saturated and partially unsaturated cycloalkyl, saturated and partially
unsaturated heterocyclyl, cycloalkylalkyl, cyano, nitro, trifluoromethyl,
difluoromethyl,  fluoromethyl, fluoromethoxy, difluoromethoxy,
trifluoromethoxy, azido, aryl, OR15, NR13R'4,  SR15, hateroaryl, arylalkyl,
heteroarylalkyl, and heterocyclylalkyl; [001281 or Rs and R10 together with
the atoms to which they are attached form a 3 to 10  membered saturated or
partially unsaturated heterocyclyl ring optionally containing one or more
additional heteroatoms selected from N, O, S, SO, SO2 and NR6, wherein said
heterocyclic ring  is-optionally substituted with one or more groups
independently selected from oxo, halogen;  alkyl, alkenyl; alkynyl,
saturated and partially unsaturated cycloalkyl, saturated and partially
unsaturated heterocycly], cycloalkylalkyl, cyano, nitro,. trifluoromethyl,
difluoromethyl,  fluoromethyl, fluoromethoxy, difluoromethoxy,
trifluordmethoxy, azido, aryl, OR'5, NR'SR16,  SR15, heteroaryl, arylalkyl,
heteroarylalkyl, and heterocyclylalkyl; - [00129] each R'2 is independently
halogen, cyano, nitro, trifluoromethyl, difluoromethyl, - 



fluoromethyl, fluommethoxy, difluoromethoxy, tifluoromethoxy, azido, -SRIS -
-OR'$  -C(O)R'5, -C(O)OR's; NR'4C(O)OR18, -OC(O)R1S -NR'4SO2R's,
_SO2NRISRI4_ NR14C(O)RIS  -C(O)NR'5Ri4, NR13C(O)NR'5R14, - I3 CN) 15R14 NR"
R'4. amyl, alkenyl, alkynyt,  saturated or partially unsaturated cycloalkyl,
cycloalkylalkyl, -S(O)0(alkyl), -S(OUCRt3R14)4- aryl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, saturated or partially unsaturated
heterocyclyl,  heterocyclylalkyl, -O(CR13R' q-aryl, -NR75(CR13R'4)q_ary1,
-O(CR'3R'),rheteroaryl,  _NR13(CR13R14)q heteroaryl,
-0(CR73R'4)q-heterocyclyl or -NR15(CR'3R34)q-heterocyclyl,  wherein said
alkyl, alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl, heteroaryl,
heteroatylaikyl,  heterocyclyl and heterocyclylalkyl portions are optionally
substituted with one or more groups  independently selected from oxo,
halogen, cyano, nitro, tifluoromethyl, difluoromethoxy,  trifluoromethoxy,
azido, -NR13S42R13-SO2NR15R13, _C(O)R15 _C(O)ORI5 -OC(O)R15  -NR13C(O)OR's
-NR13C(O)R'5 -C(O)NR15R13 -NR15RI3, _NR 14C(O)NR15R'3
NR14C(NCN)NR15Ri3,-OR15, aryl, heteroaryl, arylalkyl, heteroarylalkyt,
saturated and partially  23 WO 2007/059257 PCT/US2006/044431  unsaturated
heterocyclyl, and heterocyclylalkyl, and wherein said aryl, heteroaryl,
arylalkyl,  heteroarylalkyl, heterocyclyl or heterocyclylalkyl rings may be
further substituted with one or  more groups selected from halogen,
hydroxyl, cyan, nitro, azido, fluoromethyl, difluoromethyl,
trifluoromethyl, alkyl, alkenyl, alkynyl, saturated and partially
unsaturated cycloalkyl, saturated  and partially unsaturated heterocyclyl,
NR'5R13 and OR15; [001301 R13 and R14 are independently hydrogen or alkyl,
or [00131] R13 and R14 together with the atoms to which they are attached
form a saturated  or partially unsaturated cycloalkyl, or saturated or
partially unsaturated heterocyclyl ring,  wherein said alkyl, cycloalkyl and
heterocyclyl portions are optionally substituted with one or  more groups
independently selected from halogen, cyano, nitro, trifluoromethyl,
difluoromethyl,  fluoromethyl, fluoromethoxy, difluoromethoxy,
trifluoromethoxy, azido, oxo, OR', NR'Rb,  NR'ORe, NR'CO2Rb, NR'CORb,
SO2NR'Rb, SR', SOR', SO2R', S-S-R', C(co)R", C(=o)ok',  OC(=O)R', C(=O)NWR",
NR'C(=O)R, and NR'C(-O)NRbRG, 1001321 R15, R16 and R" are independently H,
alkyl, alkenyl, alkynyl, heteroalkyl,  heteroalkenyl, heteroalkynyl,
saturated or partially unsaturated cycloalkyl, saturated or partially
unsaturated heterocyclyl, cycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, or  heterocyclylalkyl, wherein said alkyl, alkenyl,
allcynyl, cycloalkyl, heterocyclyl, cycloalkylalkyl,  



aryl, arylalkyl, heteroaryl, heteroarylalky, and heterocyclylalkyl are
optionally substituted with  one or more groups independently selected from
alkyl, alkenyl, alkynyl, heteroalkyl,  heteroalkenyl, heteroalkynyl,
saturated and partially unsaturated cycloalkyl, saturated and  partially
unsaturated heterocyclyl, aryl, heteroaryl, halogen, oxo,- OR', 1VR'Rb,
NR'OR"  NR'CO2Rb, NR'COR", 5O}NR'R6, SR', SOR', S02R', S-S-R', C(S)R',
C(-O)OR3,  OC(-O)R', C(_O)NR'Rb NR'C(~O)Rb, and.NR'C(=O)NRbR`, [001331 or
any two of Rt$, R16 and R'7 together with the atom to which they are
attached  form a.heterocyclic ring optionally containing one or more
additional heteroatoms selected from  N, 0, 5, SO, SO2 and NR6, wherein said
heterocyclic ring is optionally substituted with one or  mom groups
independently selected from oxo, halogen, alkyl, alkenyl, alkynyl, saturated
and  partially unsaturated cycloalkyl, saturated and partially unsaturated
heterocyclyl,  cycloalkylalkyl, cyan, nitro, trifluoromethyl,
difluoromethyl, fluoromethyl, fluoromethoxy,  ditluoromethoxy,
trifluoromethoxy, azido, aryl, OR', NR'Rb, Sr, heteroaryl, arylalkyl,
heteroarylalkyl, and heterocyclylalkyl, [00134] or R13 and RS5 together with
the atom to which they are attached form a saturated  or partially
unsaturated cycloalkyl or saturated or partially unsaturated heterocyclyl
ring,  24 WO 2007/059257 PCTIUS2006/044431  wherein said alkyl, cycloalkyl
and heterocyclyl are optionally substituted with one or more  groups
independently selected from halogen, cyano, nitro, trifluoromethyl,
dif3uoromethyl,  fluoromethyl, fluoromethoxy, difluoromethoxy,
trifluoromethoxy, azido, oxo, OR', NR'Rb,  NR'ORh, NR'CO2Rb, NR'COR",
SO2NR'Rb, Sr. SOR', S02R', S-S-R', C(=O)W, C(=O)OR',  OC(=O)R', C(-O)NR'RP,
NR'C(--0)Rb, and NRC(o)NRbR`; [00135] R18 is CF3. alkyl, alkenyl, alkynyl,
heteroalkyl, heteroalkenyl, heteroalkynyl,  saturated or partially
unsaturated cycloalkyl, saturated or partially unsaturated heterocyc(yl,
cycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, or
heterocyclylalkyl, wherein said  alkyl, alkenyl, alkynyl, cycloalkyl,
saturated or partially unsaturated heterocyclyl,  cycloalkylalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl and heterocyciylalkyl are optionally
substituted with one or more groups independently selected from alkyl,
alkenyl, alkynyl,  hetercalkyl," heteroalkenyl, heteroalkynyl, saturated and
partially unsaturated cycloalkyl,  saturated and partially unsaturated
heterocyclyl, aryl, heteroaryl, halogen, oxo, ORa, NR'Rb,  NR'ORb, NR'C02R6,
NR'CORb, SO2NR'Rb, SR', SOR'; S02R', S-S R', C(-O)R', C(O)OR',  



OC(=O)R', C(=O)NR'Rb, NR'C(=O)Rb, NR'C(=O)NRbpc, [001361 or R15 and Rrs
together with the atoms to which they are' attached form a  saturated or
partially unsaturated cycloalkyl or saturated or partially unsaturated
heterocyclyl  ring, wherein said alkyl, cycloalkyl and heterocyclyl are
optionally substituted with one or more  groups independently selected from
halogen; cyano, nitro, trifluoromethyl, difluoromethyl,  fluoromethyl,
fluoromethoxy, difluoromethoxy, trifluoromethoxy, azido, oxo, ORa, NR'Rb,
NR ORb, NR'C02Rb, NR'CORb, SO2NR'R", SR', SOR', SO2R', S-S-R', G(-O)R',
C(=O)OR',  OC(=O)R', C(=0)NR'Rb, NR'C(~)Rb, and NR'C(O)NRbR`; - [001371 each
R19 is independently H. halogen, cyan, nitro, trifluoromethyl,
difluoromethyl, fluoromethyl; fluoromethoxy, difluoromethoxy,
trifluoromethoxy, azido,.-,S121B,  -OR15, C(Q)Rts -C(O)OR1S, -NR14C(O)ORI8,
-OC(0)Rt5 -NR14S02R18, -S02NR151014, _ 14C(O)Rl5, -( (O)NRISRl4I -NB) 3C(O)
15RI4 -NR13L(NCN)NR'SR14 -NR15R14 alkyl,  alkenyl, alkynyl, saturated or
partially unsaturated cycloalkyl, cycloalkylalkyl, -S(O)p(alkyl), -
S(O)v(CR13R14)q-aryl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
saturated or partially  unsaturated heterocyclyl, heteroeyclylalkyl,
-O(CR13R14)q-aryl, -NR 15(CR13R14)'raryl,  -O(CR13R14 -hett rom'Yt,
-NR13(CR13R14)q-hetoroaly1. -O(CR'Rta)q-heterocYc1YI or  ~1
NRIS(CR13R'4)y-heterocyclyl, wherein said alkyl, alkenyl, alkynyl,
cycloalkyl, aryl, arylalkyl,  heteroaryl, heteroarylalkyl, heterocyclyl and
heterocyclylalkyl portions are optionally substituted  with one or more
groups independently selected from oxo, halogen, cyan, nitro,  25 WO
20071059257 PCTIUS20061044431  trifluoromethyl, difluoromethoxy,
trifluoromethoxy, azido, -NR13SO2R1s, -SO2NR'5R13  C(O)Rls, -C(O)OR'S,
-OC(O)Rls, _NR17C(O)OR1, NR'3C(O)Ri5, -C(O)NR'SR'3, -NR 15R13,
NR14C(O)NR15Rr3, _NRI4C(N//~nNR15R13 _OR15, aryl, heteroaryl, arylalkyl,
heteroarylalkyl,  saturated or partially unsaturated heterocyclyl, and
heterocyclylalkyl, and wherein said aryl,  heteroaryl, arylalkyl,
heteroarylalkyl, heterocyclyl or heterocyclylalkyl rings may be further
substituted with one or more groups selected from halogen, hydroxyl, cyano,
nitro, azido,  fluoromethyl, difluoromethyl, trifluoromethyl, alkyl,
alkenyl, alkynyl, saturated and partially  unsaturated cycloalkyl,saturated
and partially unsaturated heterocyclyl, NR'SR13 and OR'S;  [001381 each R20
is independently CI-C4 alkyl, saturated or partially unsaturated
cycloalkyl, trifluoromethyl, difluoromethyl, or fluoromethyl; 



[00139] Ra, R and R` are independently H, alkyl, alkenyl, alkyny], saturated
or partially  unsaturated cycloalkyl, saturated or partially unsaturated
heterocyclyl, aryl, or heteroaryl;  (001401 j is 0, 1, 2 or 3; 100141] m is
1, 2, 3, or 4;  100142] nis0, 1,2,3,or4;  [00143] q Is 0, 1, 2, 3, 4, or5;
and  [001441 pis 0, 1 or 2; 1001451 wherein when said compound of Formula I
is represented by the formula  R2 A E  RAN R9  1001461 and.R3 is other than
Q or 7,, then E is not a bcnzofuranyl, indolyl, quinazolinyl,  quinolinyl,
or isoquinolinyl ring. [00147] In certain embodiments of compounds of
Formula 1, G is N.  [001481 In certain embodiments of compounds of Formula t
R' is H.  [00149] In certain embodiments of compounds of Formula 1, A is O.
1001501 In certain embodiments of compounds of Formula I, A is S. [001511 In
certain embodiments of compounds of Formula I, B is a fused 6 membered  aryl
ring. [00152] In certain embodiments of compounds ofFormula I, B is  26 WO
20071059257 PCT/US20061044431  r YIN \ ,r [00153] In certain embodiments,
Formula I has the structure:  R2  R\N \ A`E  R3 [001541 wherein Ri, it2,
Iii, G, A, .E and n are as defined above. [001551 In certain embodiments of
compounds of Formula I, B is a fused 5-6 membered  



heteroaryl ring.. In particular embodiments; B is a fused thieno ring.
1001561 In certain embodiment of compounds of Formula 1, B is  or s j
[00157] In certain embodiments" Formula I has the structure:  FZzn  A,E R~~
\ r  ~3 S. iv [001581 wherein R2, R3, G, A, E and n are as defined above.
[00159] In certain embodiments, Formula I has the structure:  27 WO
2007/059257 PCTIUS2006/044431  R2, ASE  RAN Ra N  [00160] wherein R', R2,
R3, G, A, E and n are as defined above.  [00161] In certain embodiments of
compounds of Formula E is Rl~ (Rt2)i (R1I)i  Xry77  4 ! pB R Dg~IP D4-o6 or
D pe D [00162] 'Exemplary embodiments of E include, but are not limited to,
bicyclic heteroaryl  rings selected from (Rt2)I ` CR'2)i (R 12)i (Rz)i
(812)1  S N N= N=~ N  Rte Rte Rie Rte R20 Rte  12 R1 ~1 (RI) R 12}I  0 N (Ri
)k (Rsk-1-9 R79, (R k and N 



[001631 wherein k is 0, 1, 2, or 3. Examples of R12 groups include, but are
not limited to,  amino, C1-C4 alkoxy, saturated or partially unsaturated
cycloalkyl, CM, trifluoromethyl,  difluoromethyl, and fluoromethyl. Example
of R19 groups include, but are not limited to, H,  amino, C1-C4 alkoxy,
saturated or partially unsaturated cycloatkyl, CN, trifluoromethyl,
difluoromethyl, and fluoromethyl. Examples of R20 include, but are not
limited to, CI-C4 alkyl,  saturated or partially unsaturated cycloalkyl,
trifluoromethyl, difluoromethyl, and fluoromethyl.  [001641 In other
embodiments, R12 is halogen. 1001651 in other embodiments, R2 is H.  1001661
In particular embodiments, RS2 is H.  28 WO 20071059257 PCT/US2006/044431
]00167] In certain embodiments, RF9 is H or C1-C6 alkyl. In particular
embodiments, R19  is H or methyl. [00168] In certain embodiments, R20 is H
or CI-C6 alkyl. In particular embodiments, R2  is H, methyl or ethyl.
(00169] In particular embodiments, E is selected from the structures: f 1
Q54 - t N--J 02 N-  N" N N` [00170] In certain embodiments of compounds of
Formula 1, E is  (R12)3 (R12)i  \Ot"~p1 DD3'D2 or D3-D2  [00171] In one
embodiment, of least one of fI, D2 and D3 is N. [00172] Exemplary
embodiments of E further include heteroaryl rings selected from, but  not
limited to, (R12)! (R12)1  (R12)i X N~- R1e `' \N ` R19  L ` Res N- R1o NIN
R19 > f Y  



29 WO 20071059257 PCT/US2006/044431  (Rr2h (R12)l 181211 Y r1/1 / ri./I N N
N N R re~ 879, and R1B [00173] wherein each R19 group is independent of the
other. Examples of R12 groups  include, but are not limited to, amino, CI-C4
alkoxy, saturated or partially unsaturated  cycloalkyl, CN, tifluoromethyl,
difluoromethyl, and fluoromethyl. Example of R19 groups  include, but are
not limited to, H, amino, CI-C4 alkoxy, saturated or partially unsaturated
cycloalkyl, CN, tifluoromethyl, diflucromethyl, and fluoromethyl. 1001741 In
certain embodiments, RIZ is halogen. In certain embodiments, j is 0 or 1. A
particular example for R12 is F. [001751 In certain embodiments, R'9 is H,
CI-C6 alkyl, or halogen. Particular examples  - for R19 include I-I, methyl,
Cl, and Sr. [001761 Particular examples of E include: N-N cD. r > e \ F I
~'N ' I \ 1 \  N N` N N  NN~Br F N N  1001771 in one embodiment the
compounds of Formula I are selected from compounds  wherein E is selected
from the groups EI, E2, E3, E4, E5, E6, E7 and ES: 30 WO 20071059257
PCTIU620061044431  ~112~1 ~ `~1 12 )1 ixli 1 N I N-~ -Rig N _R20  N Rig Rig
Rig  El E2 E3  N' E4 E5 E6  



H N  N=1 N=/ E7 E8 1001781 In certain embodiments, t is selected from the
groups El, E2 and E3, and j is 0  or 1. In certain embodiments of the groups
El, E2,and E3, R'2 is halogen. In certain  embodiments of the groups El, E2
and E3, R19 is selected from II, halogen or CI-C6 alkyl. In  -certain
embodiments of the groups E], E2 and E3, R20 is H. Particular examples of
ErbB2  selective compounds include compounds of formula I wherein E is
selected-from the groups ''N I S N N- N CI NMe  N2' N-D/ N---l [00179] In
another embodiment, provided are compounds of Formula I wherein E is
selected from El, E2 and E3, provided that R3 of Formula I is other than -
4R"C(-O)(CH=CI-I)R'6a when R16' represents H, alkyl, alkenyl, alkynyl,
heteroalkyl,  heteroalkenyl, heteroalkynyl, saturated or partially
unsaturated cycloalkyl, saturated or partially  unsaturated heterocyclyl,
cycloalkylaikyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, or
heterocyclylalkyl, wherein said alkyl, alkenyl, alkynyl, cycloalkyl,
heterocyclyl, cycloalkylalkyl,  aryl, arylalkyl, heteroaryl,
heteroarylalkyl, and heterocyclylalkyl are optionally substituted with  one
or more groups independently selected from alkyl, alkenyl, alkynyl,
heteroalkyl,  heteroalkenyl, heteraalkenyl, saturated and partially
unsaturated cycloalkyl, saturated and  31 WO 20071059257 PCT1US20061044431
partially unsaturated heterocyclyl, aryl, heteroaryl, halogen, oxo, OR,
NR`Rb, NRaORb,  NRCO2R", NR'CORQ, S02NRR", SR', SOW, SO2R", 5-S-Ra,. C(S)R,
C(=O)OR",  OC(=O)R", C(=O)NRRb, NR'C(O)R", NRC(=O)NRba`, OC(=0)NrRb, and
C(O)CH2ORe.  Certain compounds belonging to this subgroup have been found to
be highly potent inhibitors of  ErbB2 and are highly selective for ErbB2
over EGFR. As used herein, the term "highly  selective" refers to a compound
wherein the ICsc for EGFR is at least 20 fold higher than the  IC50 for
ErbB2 as determined by the cellular ErbB2 and EGFR phosphorylation assays
described  in Examples B and C Particular compounds of this invention were
found to have an IC50 for  EGFR that is at least 50 fold higher than the
IC50 for ErbB2. As a further example, particular  compounds of this
invention were found to have an IC50 for EGFR that is at least 100 fold
higher  than the ICso for ErbB2. 



.[0u180] Accordingly, this invention provides compounds of Formula I which
are highly  potent ErbB2 inhibitors and are highly selective for ErbB2
relative to EGFR. Such compounds  would allow treatment of cancers which can
be treated by inhibiting ErbB2, for example cancers  which express or
overexpress ErbB2, in a relatively selective manner, thereby minimizing
potential side effects associated with the inhibition of other kinases such
as EGFR. [Q0181] However, compounds of Formula I where R3 is -NR15C(O)(CH
CH)Rks' and  R36a represents H or a substituted or unsubstituted C2-C6 alkyl
were found to be inhibitors of  both ErbB2 and EGFR. In addition, such
compounds are believed to bind irreversibly to ErbB2  and EGFR: [00182] In
certain embodiments of compounds of Formula I, m is 1. [00183] In certain
embodiments of compounds of Formula I. R3 is OR15. In certain  embodiments,
R15 is alkyl, alkenyl or alkynyl, wherein said alkyl, alkenyl and alkynyl
are  optionally substituted with one or more groups independently selected
from saturated and  partially unsaturated cycloalkyl, heteroaryl, saturated
and partially unsaturated heterocyclyl,  ORa, S02Ra, and NRf;t", [00184] In
certain embodiments of compounds of Formula I, R3 is OR'5 and R15 is
[00185] (i) H; [00186] (ii) C3-C6 cycloaikyl optionally substituted with
ORa;  [00187] (iii) cycloalkylalkyl; (00188) (iv) Cl-C6 alkyl optionally
substituted with one or two groups independently  selected from -OR!,
-OC(O)R', -CO2Ra, -SO2RA, -SRa, -C(O)NRVR", -NRtRb, -NRac(O)R", - OC(O)NERb,
and NRC(O)NR"R; 32 WO 2007/059257 PCT/US20061044431  [00189] (v) a 5-6
membered heterocyclic ring having a ring heteroatom selected from N  and 0
and optionally substituted with -C(O)R, Ct-C6 alkyl, -C(O)NRRb, -SO2R', or
C(O)CH2OR'; 1001901 (vi) heterocyclylalkyl, wherein said heterocyclic
portion is a 5-6 membered ring  having I or 2 ring heteroatoms independently
selected from N and 0 and is optionally  substituted with C!-C6 alkyl,
halogen, OR' or oxo; [00191] (vii) a 5-6 membered heteroaryl ring having
from I to three ring nitrogen atoms  and optionally substituted with C1-C6
alkyl or halogen; or 



(00192] (viii) heteroarylalkyl, wherein said heteroaryl portion is a 5-6
membered ring  having 1-2 ring nitrogen atoms and is optionally substituted
with CI-C6 alkyl. [001931 In certain embodiments, R3 is OH. 1001941 Examples
of OR"" when R15 represents a C3-C6 cycloalkyl group optionally  substituted
by OR' wherein R' represents H or G-C6 alkyl include cyclohexanoxy and
cyclopentanoxy groups optionally substituted-with OH, for example,
2-hydroxycyclopentoxy.  [00195) Examples of OR's when Rrs represents a
cyeloalkylalkyl group include -O-(C3- C6 cyeloalkyl)(CHz)p wherein p is 1,
2, or 3. A particular example is I-cyclopropylmethoxy.  [001961 Examples of
OR's when R15 represents a C1-C6 alkyl group include CH30- and  CH3CH2O-.
[001971 Examples of ORf5 when R15 represents a C1-C6 alkyl group substituted
with one  or two OR' groups and Ra represents H, Ct-C6 alkyl or berrzyl
include CH3O(CH2)20-,  CH3CH2O(CH2)20-, HO(CH2)20-, HOCH2CII(OH)CH2O-,
CHsCH(OH)CH2O-,  HOC(Cl %)2CH2O-, (PhCH2O)CH2CI320-, and
(PhCH2)OCH2CH(OH)CH2O-. [001981 Examples of OR's when R1S represents a Cu-C6
alkyl .group substituted with  -OC(O)R' include -O-(CH2)pOC(O)R' wherein p
is 1-6 and R' is H or C1 -C6 alkyl. A particular  cxampSe is -O-(CHOC(O)CH3.
. 1001991 Examples of OR' when Rls represents a C1-C6 alkyl group
substituted with  -CO2R' include -O-(CI-12)pCO2R' wherein p is 1-6 and R is
H or C1-C6 alkyl. A particular  example is -O-(CH2)CO2CH3. 100200] Examples
of OR15 when R'5 represents a C1-C6 alkyl group substituted with  -SO2R'
include -O (CH2)pSO2R' wherein p is 1-6 and R' is Cl-C6 alkyl. A particular
example is  -O(CH2)3S02CH3. 33 WO 20071059257 PCTIUS20061044431  [00201]
Examples of ORS5 when R15 represents a C,-C6 alkyl group substituted with
-SR'  include 0-(CH2),SR wherein p is 1-6 and R is C1-C6 alkyl. A particular
example is  -O(CH3)3SCH3. [002021 Examples of OR15 when RS5 represents a
C,-C6 alkyl group substituted with  -C(O)NR'Rb include -O-(CH2),C(O)NRRb
wherein p is 1-6 and Rr and Rb are independently H  or CI-C.6 alkyl, or
NR"Rb represents a 5-6 membered heterocycle having 1-2 ring nitrogen atoms
and optionally substituted with C,-C6 alkyl. Particular examples of OR15
include  



(CH3)2NC(O)CH20-, CH3NHC(O)CI420-, NH%C(O)CH2O-, and 7',- ~a [00203]
Examples of OR" when Rj5 represents a C,-C6 alkyl group substituted with
NR'C(O)Rb include -O(CH2)pNRC(O)Rb wherein p is 1-6 and Rand Rb are
independently H  or CI-C6 alkyl. Particular examples of OR15 include
-O(CH2)2NHC(O)CH3 and  -O(CH2hNHC(O)CH2CH3. [002041 Examples of OR15 when
R15 represents a-C,-C6 alkyl group substituted. with  -NR'Rb include
-O-(CfWpNR'Rb wherein p is 1-6 and R' and Rb are independently H or CrC6
alkyl (for example methyl or ethyl). Particular examples of OR15 include
-O(CH2)3N(CH3)2 and  -O(CH2)2N(CH3)2 [00205]. Examples of OR1S when R15
represents a C1-C6 alkyl group substituted with  OC(O)NRae - include
-O-(CH2)p-OC(O)NR'Rb wherein p is .1-6 and R' and Rb are  independently H or
Cr-C6 alkyl. A particular example is -O(CH2)2OC(O)N(CH3)2. [002061 Examples
of OR15 when R'5 represents a CI-C6 alkyl group substituted with
-NR'C(O)NR"R' incude -0-(CH2)p-NR'C(O)NRR` wherein p is 1-6, R" and Rb are
independently H or C,-C6 alkyl, and R` is H, C,-C6 alkyl or -O(CI-(::6
alkyl), or NR "R`  represents a 5-6 membered heterocycle having 1-2 ring
nitrogen atoms (for example  pyrrolidinyt). Particular examples of OR' 5
include iNYN-_ ~O-I5. -~O-NY .-0-4. 04 Y  o O and O 1002071 Examples of OR15
when RI5 represents a 5-6 membered heterocyclic ring having  a ring
heteroatom selected from N and 0 and optionally substituted with -C(O)R',
CI-C6 alkyl,  oxo, -C(O)NR'R&, -SO2R.', or -C(O)CH2OR' include pyrrolidinyl,
piperidinyl, and tetrahydro- 34 WO 2007/059257 PCT/US20061044431  2H-pyranyl
ring optionally substituted with -C(O)(C1-C6 alkyl), oxo, C1-C6 alkyl,
-C(O)N(C] -C6  alkyl)2, -SO1(C1-C6 alkyl), and -C(O)CH2O(C1-C6 alkyl).
Particular examples include 1/0 Nom/ X [002081 Examples of OR15 when R15
represents a heterocyclylalkyl group include O- HetcycxCH2)p wherein p is.
1-6 and Hetcyc represents a 5-6 membered heterocyclic ring having  



1-2 ring nitrogen atoms and optionally substituted with one or two groups
selected from CI-C.6  alkyl, halogen, OH, O-(C1-C6 alkyl) and oxo. Examples
of the heterocyclic ring include  pyrrolidinyl, piperidinyl, morpholinyl,
tefrahydrofuranyl, pyrazinyl, and imidazolidinyl rings  optionally,
substituted. with one or two groups independently selected from methyl, F,
OH and  oxo. Particular examples of ORf 5 include F-0 HO-O  - Nam- 0  F N
lNN HN 35 WO 2007/059257 PCT/US2006/044431  [00209] An example of OR'S when
R15 represents a heteroaryl group includes groups  wherein the heteroaryl is
a pyridinyl group optionally substituted with C,-C6 alkyl or halogen.
Particular examples include 2-methylpyridin-4-yloxy,
2-chloropyridin-4-yloxy, and 2- methylpyridin-4-yloxy. [00210] An example of
OR15 when R15 represents a heteroarylalkyl group includes -0-
(CH2)p(heteroaryl) wherein p is 1-6 and the heteroaryl group is optionally
substituted with CI-C6  alkyl. Examples of the heteroaryl group include 5-6
membered rings having 1 to 3 nitrogen  atoms, for example imidazolyl and
1,2,4-triazolyl. Particular examples ofOR'S include N^~U~ N Off''  f ~N and
N _(\ [ODZ111 In certain embodiments, R3 is a 5 membered heterocyclic ring
bonded to the B  ring through a nitrogen atom and optionally having a second
ring heteroatom selected from -N  and O. In certain embodiments, the
heterocyclic ring is substituted with one or two groups  independently
selected from CI-C6 alkyl, oxo and (CH2),_2NR"Re, wherein R' and Rb are
independently H or C, -C alkyl. Particular examples of OR'S include 11N IIR
W 0 ~N N^~ [002121 In dertain embodiments, R3 is a 5-6 membered heteroaryl
ring having 1-3  nitrogen atoms, wherein said hetcroaryl is linked to the B
ring by a ring nitrogen atom. An  example includes IH-pyrazolyl, for example
IH-pyrazol-l-yl. [00213] In certain embodiment of compounds of Formula 1, R3
is Z. In certain  



embodiments, Z is selected from Ra^ k$=[002141 andd tautomers thereof.
Examples of tautomers of the above Zgrouups include  those wherein R6 is
hydrogen, and can be represented by the following structures: 36 WO
2007/059257 PCT/US2006/044431  Raa H Rea Rsa H Rea O  R R~~_H ReS R-N  Re \
Re N C, and N,  [00215] In certain embodiments, Z is selected from:   hi6
RRea N Re N R R  2  ~N `' , ~` and RI -~-WN\~'`' . [00216] In certain
embodiments, W is O or S.  [00217] In certain embodiments, W2 is 0 or S.
[00218] In certain embodiments, V is CRBR9.  [00219] In certain
embodiments,.? is selected from: k:>C6 R Nom, RB ~S~- N' \. Re N '-N R A- 0
> Ra" S~N [00220] In certain embodiments, R6 is H or C1-C5 alkyl. [00221] In
certain embodiments, Re and RBe are independently H or C1-C6 alkyl
optionally substituted with ORa wherein R is H or C1-C6 alkyl. In other
embodiments, Re and  Rsa together with the atom to which they are attached
form a C3-C6 cycloalkyl ring. [00222] In certain embodiments, Z is selected
from 14  '  N +~ >-- 0 0  37 



WO 2007/059257 PCT/t1S2006/044431  ~Nrr C N rl HO N LN _ /H  ,N N ON S~N
[00223] In certain embodiments, R5 is NR15C(=O)R16. Examples of R'6 include,
but are  not limited to, alkyl, alkenyl or alkynyl, wherein said alkyl,
alkenyl and alkynyl are optionally  substituted with NRaltb. [00224] In
other embodiments, R3 is -NR15C(=O)R16 wherein Rls is H or methyl and R16
represents C2-C6 alkenyl optionally substituted with NRR'. Examples include
-NR15C(=O)- CH=CH2R16a wherein R16e represents H or a substituted or
unsubstituted CI-C6 alkyl. Particular  examples of R3 include
NHC(=O)-CH=4,,H2 and -NHC(O)-CHoCHCH2N(CH3)2. [00225] In other embodiments,
R3 is NR15C( )RE6 wherein R15 is H or methyl and R16  represents a5-6
membered heterocyclic ring having one or two ring heteroatoms and optionally
substituted with CI-C6 alkyl. Examples of heterocyclic rings include
piperidinyl,  tetrahydrofuranyl, and tetrahydropyranyl rings optionally
substituted with Cs C6 alkyl.  Particular examples of R3 include -0-?0- ~H(N
\yIIN-1  p0/ "p' and O\~ "0 [00226] In other embodiments, R3 is -NR15C(O)R16
wherein Ri5 represents H or methyl  and R16 represents C-C6 alkyl optionally
substituted with one or more groups independently  selected from CIC6 alkyl
and OR'. In certain embodiments, W is H or C-C6 alkyl. Particular  examples
of R3 include CH3C(O)NH-, (CH3)2C(O)NH-, CH3CH2C(O)N(CH3)-,  CH3OCH2C(O)NH-,
CH3OCH2C(O)N(CH3)-, CH3CH(OCH3)C(O)NH-,  CH3OCH2CH2C(O)NH-,
CH3OCH(CH3)C(O)NH-, and CH3OCH1CH(CH3)C(O)NH-. 38 WO 2 00 710 59 25 7
PCT1US20061044431  [002271 In certain embodiments, R3 is -C(=O)NR15R16. In
certain embodiments, R15 and  R16 independently are H or CI-C6 alkyl. A
particular example of R3 is -C("O)N(CH3)7  In other  embodiments, R'5 and
Rr6 together with the atom to which they are attached form a 6 membered
heterocyclic ring optionally having a second heteroatom selected from N and
0 and optionally  substituted with Cr-C6 alkyl. Examples of the heterocyclic
ring include piperazinyl or  



morpholinyl optionally substituted with methyl. Particular embodiments of R3
include - C(=O)(4-morpholinyl) and -C(=0)(I-methylpiperazin-4-yi). [002281
In certain embodiments, R3 is SO2 R15. In certain embodiments, R15 is C1-C6
alkyl or a phenyl group optionally substituted with CI-C6 alkyl. Particular
examples of R3  include 4-methylbenzenesulfonate or ethanesulfonate. [00229]
In certain embodiments, R3 is SOR1S. In certain embodiments, R15 is C1-C6
alkyl. A particular example of R3 is ethysulfnyl. (00230] In certain
embodiments, It3 is SR'5. In certain embodiments, RI5 is CI-C6 alkyl.  A
particular example of R3 is EtS-. ,[00231] In certain embodiments, R3 is
halogen.. A particular example of R3 is bromide.  [00232] In certain
embodiments, R3 is -CO2R15. In certain embodiments, R1S'is a 6  .membered
heterocyclic ring having one or two ring nitrogen atoms (for example
piperidinyl or  piperazinyl). In certain embodiments, the heterocyclic ring
is substituted with Cl-C5.alkyl (for  example methyl). A particular example
of R3 is .CO2(1-methylpiperazinyl). [00233] . In certain embodiments, R3 is
a substituted or unsubstituted C1-C6 alkyl group. In  certain embodiments,
the alkyl group is substituted with ORIS, wherein R'5 is H or (C1-C6 alkyl),
such as -(C1-C6 alkyl)OH and -(C,-C5 alkyl)O(C1-C6 alkyl). Particular
examples of R3 include  -(CH2)3OH and -(CH2)3OCH3. [00234]. In certain
embodiments, R3 is a C3-C5 alkynyl group. In certain embodiments,  the
alkynyl group is substituted with OR15. In certain embodiments, R15 is H or
(CI-C6 alkyl).  Particular examples of R3 include HO HO and /0 [002351 In
certain embodiments, R3 is a C3-C6 alkynyl group substituted with  -NR
5C(O)CH2OR'. In certain embodiments, R'5 is H or C1-C6 alkyl. In certain
embodiments,  R is H or C,-C6 alkyl. A particular example of R3 is 39 WO
2007/059257 PCT/US2006/044431  H k ~1O/~Y  O  [00236] In certain
embodiments, R3 is a Cs-C6 alkynyl group substituted with a 6 



membered heterocyclic ring having one or two ring heteroatoms independently
selected from N,  0, and SO2. In certain embodiments, the heterocyclic ring
has at least one ring nitrogen atom  and is attached to the alkynyl group
through the nitrogen atom. Particular examples of R3  include Cr;  vN and N
100237] In certain embodiments, R3 is a -NRi5C(0)1,1R16R" group. In certain
embodiments, R15, R16 and R17 are independently H or CI-C6 alkyl. Particular
examples of RI  include H I I  NUN ,NUN~{  ' IIOII and /l0 (00238] Tn
certain embodiments, R3 is a NRISC(O)NR16R17 group wherein R15 is H or
CI-C6 alkyl and R16 and R17 together with the nitrogen atom to which they
are attached form a 5- 6 membered heterocyclic ring optionally having a
second heteroatom selected from N and 0.  Examples include pyrrolidiny),
morpholinyl and piperazinyl rings. In certain embodiments, the  heterocyclic
ring is substituted with CE-C6 alkyl. Particular examples of R3 include CNU~
ONYN N'YN~} `N YN  0 0 , 0 , 0 [00239] In certain embodiments, R3 is a
heterocyclylalkyl group. Examples include  (CH2)11-(hetCyc) wherein p is 1-6
and hetCyc is a 6 membered heterocyclic ring having a ring  nitrogen atom
and optionally having a second ring atom selected from N and SO2. A
particular  example of R3 is 40 WO 2007/059257 PCT/US2006/044431  [00240] In
certain embodiments, R3 is a 5-6 membered heterocyclic ring containing from
I to 4 heteroatoms selected from N, O, S, SO and SO2 and substituted with
the group MI-M2- M3 M4, wherein M~, M2, M3 and M4 are as defined herein.
[00241] In certain embodiments, the 5-6 membered heterocyclic ring is
furanyl,  dihydrofurany], thienyl, imidazolyl, tetrazolyl, triazolyl,
pyridinyl, pyrrolyl, pyrimidinyl,  isoaxazoleyl or oxadiazolyl. In a
particular embodiment, the heterocyclic ring is furanyl.  [00242] In certain
embodiments, M' is 042, CH2CH2, C(O), or CH2C(O). In particular  



embodiments, M' is CH2. [00243j In certain embodiments, W is NH or N(C1-C6
alkyl). In particular  embodiments, M12 is NH or NMe. [00244] In certain
embodiments, M3 is methylene, ethylene or propylene. (00245) In certain
embodiments, M4 is SOR, SO2R, NRSO2R, SO2NReRh, C02Rr, or  CONRgah, wherein
Rt R' and Rh are independently H or C -C4 alkyl. [00246] - Particular
examples of R3 when it is represented by a 5-6 membered  heterocyclic ring
substituted with the group M'-M2-M3-M4 include: ^~H I \ J O.~ ,Q H J  iS.NO
O O O O- H O O O O  01, N O (00247] In a particular embodiment, R3 is  0 0
41 WO 2007/059257 PCT/US20061044431  [00248] In certain embodiments, n is I
and R2 is halogen, CN, trifluoromethyl,  difluoromethyl, fiuoromethyl,
Ci-C4-alkyl, CE-C4-alkoxy, or cycloalkyl. [00249] In certain embodiments,
the phrase "R6 and Re together with the atoms to which  they are attached
form a 3 to 10 membered saturated or partially unsaturated heterocyclic
ring"  refers to a ring formed from an R6 and Rs radical attached to
different atoms on the same  functional group, such as in a Q or Z group as
defined above. The heterocyclic ring formed can  be a fused ring or a
spirocyclic ring. [002501 In certain embodiments, the phrase " R7 and Re
together with the atoms to which  they are attached form a 3 to 10 membered
saturated or partially unsaturated cycloalkyl or  heterocyclic ring" refers
to a spirocyclic ring formed from an R7 and R8 radical attached to the  some
carbon atom, for example such as in a Z group as defined above wherein W is
CR7R8. In  other embodiments, the ring can be a fused ring formed by the R7
atom that is part of the  CR'Rtgroup and an Re atom attached to an adjacent
carbon on the Z group. 1002511 In certain embodiments,'the phrase "R8 and R9
together with the atoms to which  



they are attached form a 3 to'10 membered saturated or partially'unsaturated
cycloalkyl or  heterocyclyl ring" iefers to a spirocyclic ring formed from
an Re and R9 radical attached to the  same carbon atom, for example such as
in a Z group as defined above wherein V is CReR9 In  other embodiments, the
ring can be a fused ring formed by the R9 atom of the CReR9 group and  an Re
atom attached to an adjacent carbon on the Z group. [00252] In certain
embodiments, the phrase "R6 and R10 together with the atoms to which  they
are attached form 'a 3 to 10 membered saturated or partially unsaturated
heterocyclyl ring"  refers to a ring formed by the NR6 and the R10 groups on
the group Q as defined above. [002531 In certain embodiments, the phrase "Re
and R50 together with the atoms to which  they are-attached form a 3 to 10
membered saturated or partially unsaturated heterocyclyl ring"  refers to a
ring formed by the N-Rs and the R10 atoms on the group Q as defined above.
1002541 In certain embodiments, the phrase "R13 and R14 together with the
atoms to  which they are attached form a saturated or partially unsaturated
cycloalkyl or a saturated or  partially unsaturated heteroeyclyl ring"
refers to a carbocyclic ring formed from an R13 and R14  radical attached to
the same carbon atom, such as in a group having the formula -
S(O)9(CR13R'4)Q-, -O CR13R14) -a 1, -NR{s CR13R1 I -O(CR13RS4) heteroa 1
-NR13(CR13R'4) heteroa 1, - CR13R1 heteroc cl l or NR15 CR13R14 heteroc cl 1
or to a  heterocyclic ring formed through an R13 and R14 radical attached to
diffaent atoms within the  42 WO 20071059257 PCTIUS2006/044431  same group,
uP, such as in a group having the formula -NRI4C(O)NR15R73,
-NR13C(NCN)NR15R14 ,  -NR13(CR13RI)4-heteroaryl or
-NRIS(CR13R14cheterocyclyl. t002551 In certain embodiments, the phrase "R17
and R15 together with the atom to which  they are attached form a saturated
or partially unsaturated cycloalkyl or saturated or partially  unsaturated
heterocyclyl ring" refers to a heterocyclic ring formed through an R'3 and
R"; radical  attached to different atoms within the some group, such as in a
group having the formula - NR13C(NCN)NR15R14, NIS(CR13R14)a-aryl, or
-NRj5(CRi3R14)Q heterocycIyl. (00256] In certain embodiments, the phrase
"any two of R15, R16 and RS7 together with  the atom to which they are
attached form a heterocyclic ring" refers to a heterocyclic ring  formed
from an R15 and R'6 radical attached to the same nitrogen atom, such as in a
group  having the formula NR15R16 SQ2NR15R16, C(=O)NR15R'6, or an R16 or R17
radical attached to  



the same nitrogen atom, such as in a group having the formula
NR1SC(O)NR16RIr. In other  embodiments the phrase refers to a heterocyclic
ring formed from an R15 and R16 radical attached  to different atoms on the
same group, such as in the group NRI$ORi6; NR15C(=O)R16,
NR15C(=NCN)NR16R17, orNR15C(=NCN)R16... [002571 It is to be understood that
in instances where two or more radicals are used in  succession to define a
substituent attached to a structure, the first named radical is considered
to  be terminal and the last named radical is considered to be attached to
the structure in question.  Thus, far example, the radical arylalkyl is
attached to the structure in question by the alkyl  group. (00258] The
compounds of this invention 'may possess one or more asymmetric centers;
such compounds can therefore be produced as individual (R)- or
(S)-stereoisomers or as  mixtures thereof Unless indicated otherwise, the
description or naming of a particular  compound in -the specification, and
claims is intended to include both individual enantiomers,  diastereomers
mixtures, racemic or otherwise, thereof. Accordingly, this invention also
includes  all such isomers, including diastereomeric mixtures, pure
diastereomers and pure enantiomers of  the compounds ofthis invention.
[00259] The term "enantiomcr" refers to two stereoisomers of a compound
which are  non-superimposable mirror images of one another. The term
"diastereomer" refers to a pair of  optical isomers which are not mirror
images of one another. Diastereomers have dilTrent  physical properties,
e.g. melting points, boiling points, spectral properties, and reactivities.
[002601 The compounds of the present invention may also exist in different
tautomeric  forms, and all such forms are embraced within the scope of the
invention. The term "tautomer" 43 WO 20071059257 PCT/US20061044431
or'tautomeric form" refers to structural isomers of different energies which
are interconvertible  via a low energy barrier. For example, proton
tautomers (also known as prototropic tautomers)  include interconversions
via migration of a proton, such as keto-enol and !mine-enamine
isomerizations. Valence tautomers include interconversions by reorganization
of some of the  bonding electrons. [00261] In the structures shown herein,
where the stereochemistry of any particular chiral  atom is not specified,
then all stereoisomers are contemplated and included as the compounds of
the invention. Where stereoehemistry is specified by a solid wedge or dashed
line representing a  



particular configuration, then that stereoisomer is so specified and
defined. [002621 In addition to compounds of Formula I, the invention also
includes solvates,  pharmaceutically acceptable prodrugs, and
pharmaceutically acceptable salts' of such  compounds. [00263] The phrase
"pharmaceutically acceptable" indicates that the substance or  composition
is compatible chemically and/or tdxicologically, with the other Ingredients
comprising a formulation, and/or the mammal being treated therewith. [002641
A "solvate" refers to an association or complex of one or more solvent
molecules  and a compound of the invention. Examples of solvents that form
solvates include, but are not  limited to, water, isoptopanol, ethanol,
methanol, DMSO, ethyl acetate, acetic acid, and  ethanolamine. The term
"hydrate" refers to the complex where the solvent molecule is water.
[00265] A "pharmaceutically acceptable prodrug" is a compound -that may be
converted  under physiological conditions or by solvolysis to , the
specified compound or to a  pharmaceutically acceptable salt of such
compound. Prodrugs include compounds wherein an  amino acid residue, or a
polypeptide chain of two or more (e.g., two, three or four) amino acid
residues, is covalently joined through an amide or ester bond to a free
amino, hydroxy or  carboxylic acid group of a compound of the present
invention. The amino acid residues include  but are not limited to the 20
naturally occurring amino acids commonly designated by three  letter symbols
and also includes phosphoserine, phosphothreonine, phosphotyrosine, 4-
hydroxyproline, hydroxylysine, demosine, isodemosine,
gamma-carboxyglutamate, hippuric  acid, ootahydroindole-2-carboxylic acid,
statine, 1,2,3,4-tetrahydmisoquinoline-3-carboxylic  acid, penicillamine,
ornithine, 3-methyihistidine, norvaline, beta-alanine, gamma-aminobutyric
acid, cirtulline, homocysteine, homoserinc, methyl-alanine, pare
benzoylphenylalanine,  phenylgtycine, propargylglycine, sarcosine,
methionine sulfone and tert-butylglycine. Particular  44 WO 20011059257
PCTIUS2006/044431  examples of prodrugs of this invention include compounds
of Formula I covalently joined to a  phosphate residue or a valine residue.
[002661 Additional typos of prodrugs are also encompassed. For instance, a
tree carboxyl  group of a compound of Formula I can be derivatized as an
amide or alkyl ester. As another  example, compounds of this invention
comprising free hydroxy groups may be derivatized as  prodrugs by converting
the hydroxy group into groups such as, but not limited to, phosphate  



ester, hemisuccinate, dimethylaminoacetate, or
phosphoryloxymethyloxycarbonyl groups, as  outlined in Advanced Drug
Delivery Reviews, 1996, 19, 115. Carbamate prodrugs of hydroxy  and amino
groups are also included, as are carbonate prodrugs, sulfonate esters and
sulfate esters  of hydroxy groups. Derivatization of hydroxy groups as
(acyloxy)methyl and (acyloxy)ethyl  ethers wherein the acyl group may be an
alkyl ester, optionally substituted with groups  including, but not limited
to, ether, amine and carboxylic acid functional ities, or where the acyl
group is an amino acid ester as described above, are also encompassed.
Prodrugs of this type are  described in J. Med. Chem., 1996,39, 10. More
specific examples include replacement of the  hydrogen atom of the alcohol
group with a group such as (Ct-C6)alkanoyloxymethyl,
1-((Ci-C6)alkarioyloxy)ethyl, I-methyl.I-((C1-C6)alkanoyloxy)ethyl,
(C,-C6)alkoxycabonyloxymethyl,. N-(CI-C6)alkoxycarbonylaminomethyl,
suecinoyl,  (C1-C6)alkanoyl, a-amino(Ci-C4)alkanoyl, arylacyl and
a-aminoacyl, or a-aminoacyl-a- antinoacyl, where each a-aminoacyl group is
independently selected from the naturally  occurring L-amino acids,
P(O)(OH)2, -P(O)(O(C1-C6)alkylh or glycosyl (the radical resulting  from the
removal of a hydroxyl group of the hemiacetal farm of a carbohydrate).
[002671 Free amines of compounds of Formula I can also be derivatized as
amides,  sulfonamides or phosphonamides. All of these prodrug moieties may
incorporate groups  including, but not limited to, ether, amine, and
carboxylic acid f mctionalities. For example, a  prodrug can be formed by
the replacement of a hydrogen atom in the amine group with a group  such as
R-carbonyl, RO-carbonyl, NRR'-carbonyl where R and R' are each independently
(C1-C1o)alkyl, (C3-Ci)cycloalkyl, benzyl, or R-carbonyl is a natural
a-aminoacyl or natural cc- aminoacyl-natural a-aminoacyl, -C(OFI)C(O)OY
wherein Y is H, (Ci-C6)alkyt or benzyl,  -C(OYe)Y1 wherein V0 is (CI-C4)
alkyl and Y1 is (C1-C6)alkyl, carboxy(C1-C6)alkyl, amino(C1- C4)alkyl or
mono-N- or di-NN-(C,-C6)alkylaminoalky[, -C(Y2)Y3 wherein Y2 is H or methyl
and Y3 is mono-N- or di-N,N-(Cl-C6)alkylamino, morpholino, piperidin-l-yl or
pyrrolidin-l-yl.  [002681 For additional examples of prodrug derivatives,
see, for example, a) Design of  Prodrugs, edited by H. Bundgaard, (Elsevier,
1985) and Methods in Enzymology, Vol. 42, p.  45 WO 20071059257
PCT11JS20061044431  309-396, edited by K. Widder, et al. (Academic Press.
1985); b) A Textbook of Drug Design and  Development, edited by
Krogsgaard-Larsen and H. Bundgaard, Chapter 5 "Design and  Application of
Prodrugs," by H. Bundgaard p. 113-191 (1991); c) H. Bundgaard, Advanced  



Drug Delivery Reviews, 8:1-38 (1992); d) H. Bundgaard, et al., Journal of
Pharmaceutical  Sciences, 77:285 (1988); and c) N. Kakeya, et al., Chem.
Pharm. Bull., 32:692 (1984), each of  which is specifically incorporated
herein by reference. [00269] A "pharmaceutically acceptable salt," unless
otherwise indicated, includes salts  that retain the biological
effectiveness of the fine acids and bases of the specified compound and
that are not biologically or otherwise undesirable. A compound of the
invention may possess a  sufficiently acidic, a sufficiently basic, or both
functional groups, and accordingly react with any  of a number of inorganic
or organic bases or acids to form a pharmaceutically acceptable salt:
Examples of pharmaceutically acceptable salts include those salts prepared
by reaction of the  compounds of the present invention with a mineral or
organic acid or an inorganic base, such  salts including sulfates,
pyrosulfates, bisulfates, sulfites, bisulfites, phosphates,
monohydrogenphosphates, dihydrogenphosphates, metaphosphates,
pyrophosphates, chlorides,  bromide's, iodides, acetates, propionates,
decanoates, caprylates; acrylates, formates,  isobutyrates, caproates,
heptanoates, propiolates, oxalates, malonates, succinates, suberates,
sebacates, fumarates, maleates, butyn-1,4-dioates, hexyne-1,6-dioates,
benzoates,  chlorobenzoates, methylbenzoates, dinitrobenzoates,
hydroxybenzoates; methoxybenzoates,  phthalates, suifunates,
xylenesulfonates, phenylacetates, phenylpropionates, phenylbutyrates,
citrates, lactates, y-hydroxybutyrates, ' glycollates, tartrates,
methanesulfbnates,  propanesulfonates, naphthalene-1-sultbnates,
naphthalene-2-sulfonates, and mandelates. Since a  single compound of the
present invention may include more than one acidic or basic moiety, the
compounds of the present invention may include mono, di or tri-salts in a
single compound.  [Q0270] If the inventive compound is a base, the desired
pharmaceutically acceptable salt  may be prepared by any suitable method
available in the art, for example, treatment of the free  base with an
acidic compound, for example an inorganic acid such as hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the like,
or with an organic acid,  such as acetic acid, maleic acid, succinic acid,
mandelic acid, fumaric acid, malonic acid,  pyruvic acid, oxalic acid,
glycolic acid, salicylic acid, a pyranosidyl acid such as glucuronic acid
or galacturonic acid, an alpha hydroxy acid such as citric acid or tartaric
acid, an amino acid  such as aspartic acid or ghrtamie acid, an aromatic
acid such as benzoic acid or cinnamic acid, a  sulfonic acid such
asp-toluenesulfonie acid or ethanesulfonic acid, or the like. 46 WO
2007/059257 PCT/VS2006/044431  



[00271) If the inventive compound is an acid, the desired pharmaceutically
acceptable  salt may be prepared by any suitable method, for example,
treatment of the free acid with an  inorganic or organic base. Examples of
suitable inorganic salts include those formed with alkali  and alkaline
earth metals such as lithium, sodium, potassium, barium and calcium.
Examples of  suitable organic base salts include, for example, ammonium,
dibenzylammonium,  benzylammonium, 2-hydroxyethylammonium,
bis(2-hydroxyethyl)ammonium,  phenylethylbenzylamine,
dibenzylethylenediamine, and the like salts. Other salts of acidic  moieties
may include, for example, those salts formed with procaine, quinine and N-
methylglucosamine, plus salts formed with basic amino acids such as glycine,
omithine,  histidine, phenylglycine, lysine and arginine. (002721 The
compounds of Formula I also include other salts of such compounds which  are
not necessarily pharmaceutically acceptable salts, and which may be useful
as intermediates  for preparing and/or purifying compounds of Formula I
and/or for separating enantiomers of  compounds of Formula I. [00273) The
present invention also embraces isotopically-labeled compounds of the
present invention which are identical to those recited herein, but for the
feet that one or more  atoms are replaced by an atom having an atomic mass
or mass number different from the atomic  mass or mass number usually found
in nature. All isotopes of any particular atom or element as  specified is
contemplated within the scope of the compounds of the invention; and their
uses.  Exemplary isotopes that can be incorporated into compounds of the
invention include isotopes  of hydrogen, carbon, nitrogen, oxygen,
phosphorus; sulfur, fluorine, chlorine andiodine, such as  2H 3H uC 13C I14C
1314 13N rs0 rrQ 1g0 32p 33p, ass 18F 35CI, 1231 and 1251. Certain
isotopically-labeled compounds of the present invention (e.g., those labeled
with 3H and 14C) are  useful In compound and/or.substratetissue distribution
assays. Tritiated (i.e., 3H) and carbon-14  (i.e., 14C) isotopes arc useful
for their ease of preparation and detectability. Further, substitution  with
heavier isotopes such as deuterium (i.e,, 2H) may afford certain therapeutic
advantages  resulting from greater metabolic stability (e.g., increased in
vivo half-life or reduced dosage  requirements) and hence may be preferred
in some circumstances. Positron emitting isotopes  such as 150, 13N, t1C and
'OF are useful for positron emission tomography (PET) studies to  examine
substrate receptor occupancy. Isotopically labeled compounds of the present
invention  can generally be prepared by following procedures analogous to
those disclosed in the Schemes  and/or in the Examples herein below, by
substituting an isotopically labeled reagent for a non- 



isotopically labeled reagent. 47 WO 20 0 7105 9 2 5 7 PCT[US20061044431
[00274] METABOLITES OF COMPOUNDS OF FORMULA I [00275] Also failing within
the scope of this invention are the in vivo metabolic products  of compounds
of Formula I described herein. A "metabolite" is a pharmacologically active
product produced through metabolism in the body of a specified compound or
salt thereof. Such  products may result, for example, from the oxidation,
reduction, hydrolysis, amidation,  deamidation, esterification,
deesterification, glucoronidation, enzymatic cleavage, and the like,  of the
administered compound. Accordingly, the invention includes metabolites of
compounds  of Formula I, including compounds produced by a process
comprising contacting a compound  of this invention with a mammal for a
period of time sufficient to yield a metabolic product  thereof [00276]
Metabolite products typically are identified by preparing a radiolabelled
(e.g.,  14C or 'M isotope of a compound of the invention, administering it
parenterally in a detectable  dose (e.g., greater than about 0.5 mg/kg) to
an animal such as rat, mouse, guinea pig, monkey, or  to a human, allowing
sufficient time for metabolism to occur (typically about 30 seconds to 30
hours) and isolating its conversion products from the urine; blood or
other..biological samples.  These products are' easily isolated since they
are labeled (others are isolated by the use of  antibodies capable of
binding epitopes surviving in the metabolite). The metabolite structures
are determined in conventional fashion, e.g., by MS, LC/MS or NMR analysis.
In general,  analysis of metabolites is done in the same way as conventional
drug metabolism studies well  known to those skilled in the art. The
metabolite products, so long as they are not otherwise  found in vivo, are
useful in diagnostic assays for therapeutic dosing of the iompounds of the
invention. (00277] SYNTHESIS OF COMPOUNDS OF FORMULA I [00278] Compounds of
Formula I may be synthesized by synthetic routes that include  processes
analogous to those well known in the chemical arts, particularly in light of
the  description contained herein. The starting materials are generally
available from commercial  sources such as Aldrich Chemicals (Milwaukee,
Wl)' or are readily prepared using methods well  known to those skilled in
the art (e.g., prepared by methods generally described in Louis F.  Fieser
and Mary Fieser, Reagents for Organic Synthesis, v. 1-19, Wiley, N.Y.
(1967-1999 ed.),  



or Beilsteim Handbuch der organischen Cherie, 4, Aufl. ed. Springer-Verlag,
Berlin, including  supplements (also available via the Beilstein online
database). [00779] Compounds of Formula I may be prepared singly or as
compound libraries  comprising at least 2, for example 5 to 1,000 compounds,
or 10 to 100 compounds. Libraries of  48 WO 2007/059257 PCTIUS2006/044431
compounds of Formula I may be prepared by a combinatorial 'split and mix'
approach or by  multiple parallel syntheses using either solution phase or
solid phase chemistry, by procedures  known to those skilled in the art.
Thus according to a further aspect of the invention there is  provided a
compound library comprising at least 2 compounds, or pharmaceutically
acceptable  salts thereof. (00280] For illustrative purposes, Schemes 1-7
show general method for preparing the  compounds of the present invention as
well as key intermediates. For a more detailed  description of the
individual reaction steps, see the Examples section below. Those skilled in
the  art will appreciate that other synthetic routes may be used to
synthesize the inventive  compounds. Although specific starting materials
and reagents are depicted in the Schemes and  discussed below, other
starting materials and reagents can be easily substituted to provide a
variety of derivatives and/or reaction conditions. In addition, many of the
compounds prepared  by the methods described below can be further modified
in light of this disclosure using  conventional chemistry well known to
those skilled in the art. (R2)n - (R2)^ (R2)n  A, A,r - A_E  Ri'. R: Rl _~
jN 1. RedWIOM 1HN N  oaN . i I N I N O aNLN W R N  2. R'sx .J N  9 4 Scheme
1 (00281] Scheme t illustrates synthesis of "N-linked" gdinazoline compounds
(4) of the  present invention wherein Atand E are as defined herein.
According to Scheme 1, 4-anilino- 6-nitro-quinazoline (3) can be prepared by
reacting an appropriate aniline (2) with a  



quinazoline-(I) substituted in the 4 position with a suitable leaving group,
for example a  chloride, under standard coupling conditions. The coupling
reaction can be performed in a  variety of solvents, such as tBuOH, IPA or
DCE and may require elevated temperatures and  may require a mild base, such
as EtN(fPr)2. In one example, the reaction is achieved in a  mixture of IPA
and DCE heated to 80 C. Reduction of the nitro group of compound (3) can  be
accomplished by a variety of standard reduction protocols known in the art,
such as Pd/C  and H2, Pd/C and hydrazine, Pt/C with NaOH and H2, Zn/AcOH,
Zn/NH4CI or Fe/HOAc. In  one example, the reduction is accomplished with
Pd/C and H2. When R2 is a halogen, the  reduction can be accomplished Pt/C
with NaOH and H2 or Zn/NH4CI. The resulting aniline  can be coupled with
halides, or reacted with other suitable electrophiles such as aldehydes,  49
WO 20071059257 PCT/US2006/044431  acid chlorides, etc. to provide compound
(4). These reactions may require a suitable base  and/or elevated
temperatures. (R2)n (R )n A. (R2In A,  A,E R, I. &I Pd cata RL  GI N
phoshpinend, N  N Iz)I heats,  R18HN N  N-Ij NJ R15-NH2 \ NJ  5 4 Pd
catalyst, Rt5B(OH)2  phoshpine ligand, heat or  R15Snau3 (R2) A.E  RiN E R1
N  



7 Scheme 2 [00282] Scheme 2 illustrates an alternative route towards
"N-finked" quinazoline  compounds (4) wherein A and E areas defined herein.
According to Scheme 2, 4-chloro-6- 'iodoquinazoline (5) can be used in place
of 4-chloro-6-nitroquinazoline (1) in Scheme 1 to  prepare
4-anilino-6-iodoquinazoline (6). The palladium mediated cross-coupling
reaction of  the resulting iodoquinazoline (6) with a suitable amine R75NH2
to give compound 4 can be  accomplished by treatment with a palladium
catalyst, for example Pd(OAc)2, Pd(PPh3)4,  PdCI2(dppi)2, Pd2(dba)3, a
phosphine ligand and a base in a suitable organic solvent such as  THF, DME
or toluene. In one example, the coupling reaction is accomplished using
Pd2(dba)3, X-PHOS and Cs2CO3 in THE and heating to 65 C. Scheme 2 also
demonstrates  the preparation of C-linked compounds (7). These analogs can
be prepared from compound  (6) by palladium mediated cross-coupling
reactions with boronic acids or organo tin  compounds using standard Suzuki
or Stille reaction conditions well known in the art. 50 WO 20071059257
PCT1U520061044431  RZ\ A.E Ran A'E  Rea RB R: \ I Re R, \ N  Res II ~ N H
(2) as N H II f e N  WO S HOAc S \ I J  HO N"  8 9 Tad  NaOH R2n  Rea 9 R N'
a~ YN IN  O J' 10  



Scheme 3 (00283] Scheme 3 illustrates a route towards "N-linked"
oxazoline-quinazoline  compounds wherein A and E are as defined herein.
According to Scheme 3, amidine (8) can  be condensed with suitable aniline
(2) in the presence of an acid such as HOAc in a suitable  organic solvent
such as isopropyl acetate (IPAc) to provide the thiourea (9). The oxazoline
(10) can be prepared by cyclizing the thiourea (9) under a variety of
conditions, for'exarnpie,  by treating the thiourea (9) with TsCI and
aqueous NaOH in THP. 51 WO 2007/059257 PCT/US2006/044431  (R2)n (R7)n A (ROM
A. E E  R1 - i R: \ R \ A N  I ~f N 1. optionally Rao / (2 RO \ I tleprotect
RtsO N  \ NJ Ni 2. R15-04 or R"-x \ I NJ  11 12 13  Rae H. Rts or a
prolecting group Scheme 4 1002841 Scheme 4 illustrates the synthesis of an
ether linked quinazoline (13) of the  present invention wherein A and E are
as defined herein. According to Scheme 4, 4-chloro-6- oxy-quinazoline (II)
can be reacted with suitable aniline (2) under standard coupling  conditions
as described in Scheme 1 to provide compound (12). The' oxygen moiety of
compound (11) can be substituted with various Ra groups, wherein Ra is H,
R15 or a suitable  alcohol protecting group, such as an acyl group. After
reaction with the aniline, the optional  protection group can be removed
under suitable conditions, such as ammonia in MeOH in  case of an acetate
protecting group. The hydroxyl group of compound (12) can be coupled  with a
suitable alkyl halide R's-X and an appropriate base, such as K2CO3, Cs2CO3
or  Cs(OH)2 in an organic solvent such as DMF or acetone to provide compound
13. In one  example, the aikylation is achieved with R'5-Br using Cs2.CO3 as
a base in DMF.  



Alternatively, R15-OH can be used in place of R15-X;if the alcohol has been
converted to an  activated leaving group, such as a tosylate. In yet another
method, the hydroxyl group, of 12  can be coupled with an alcohol R'5-OH
under standard Mitsunobu conditions, such as  DLAD/PPh3 in THF, to provide
compound 13. 52 WO 20071059257 PCT1US20061044431  (Ra)n NI 4~'% Vs) I ! I
reduatlm 4 I N~'\  ./, 02N N 01 FIZN 1 \Di  b' bpwe OMP a- a x  to 17 Obi 2a
D 'O  (R NO F 1 - IT`"T (Rx)n fR2M D Ds 6ace. DMF I I Or IiyN I ! 17  D!gDyD
1s 2t1 Scheme 5 [00285] Scheme S illustrates a method of preparing aniline
intermediates (2a) and (2b)  suitable for use in Schemes 1-4, from phenols
(14) and (15), respectively. Phenols (14)atd (15)  are commercially
available of known in the literature, or can be prepared by those skilled in
the  art by standard procedures. Phenol (14) can be reacted with an
optionally substituted 4- fluoronitrobenzene (16) and a suitable base, for
example K2C0s, NaH, or Cs2CO3 in a polar  organic solvent such as DMF at
elevated temperatures to provide the coupled product (17). In  one example,
phenol (14) is reacted with an optionally substituted 4-fluorohitrobenzene
(16) in  the presence of Cs2CO3 in DMF at 80 C. The nitro group of compound
(17) can be reduced to  the desired aniline compound (2a) using standard
reduction methods such as Pd/C arid H2, Pd/C  and hydrazine, Pt/C with NaOH
and H2, ZrdAcOH, Zn/NH4Cl or Fe1HOAc. In one example,  the reduction is
accomplished with Pd/C and H2 (40 psi). When R2 is a halogen, the reduction
can be accomplished using Pt/C with NaOH and H2 or Zn/NH4C1. In a similar
manner,  compound (2b) can be prepared from phenol (15). BnO t NH2NH2 BnO 1.
cyclizaton HO 



heat iN --r ~N - - - I N R19 2. deprotectlon Cl NHNH2 N-N  18 14a  Scheme 6
53 WO 2007/059257 PCT/OS2006/044431  [00286] Scheme 6 illustrates a method
of preparing phenol intermediate (14a) suitable for  use in Scheme 5.
Chloro-pyridine (I8) can be reacted with hydrazine, for example in pyridine
at  80 C. The resulting compound can then be reacted with a carboxylic acid
equivalent, such as  triethyl orthoformate or trimethoxy methane and acid,
such as HCI, HOAc or 4- methylbenzenesulfonic acid. In one example, the
cyclization is achieved with trimethoxy  methane and 4-methylbenzenesulfonic
acid to furnish the triazole. The benzyl group can be  removed under
standard conditions, for example, Pd/C and H2, to give (14a). OR POCo
OHCvOBn 1 HZN Rie HO ~N  OBn I Et0 DMF Me2N 2. deprotect R  14b  Scheme 7
[00287] Scheme 7 illustratesa method of preparing phenol intermediate (14b)
suitable for  use in Scheme 5, A suitably substituted acetal can reacted
with DMP and POCI3 to provide a  dimethylamino-acrylaldehyde intermediate.
Conversion of this intermediate to a pyrrazolo- pyrjmidine can be
accomplished by treatment with an optionally substituted IH-pyrazol-3-amine
In base at elevated temperatures, for example NaOMe in McOH at 60 C. The
benzyl group can  be removed to give (14b). under standard conditions, such
as Pd/C and Hz. 54 WO 20071059257 PCT/0S2006/044431  1. amine, Pd catalyst.
Bn0" phoshpine llgand, heat BnO 1. Deprotectlon (R%  N 2. Boc2O R CI 9 2)n
02N i ' N  NHBoc 21 \\ F NH  



19 18 OZN (16) 20  base, DMF (R)" add  ` - Rig H2N I / N RIG Cl  ~ / Rte 2c
N Rto (R2)n  2.raducacn  O2N I / ! N (Ft)n 1. DMF-DMA 21 NH2  ~ O ~ / I N
HzN 2. cycilzation - 2d N- 3. reduction  Scheme 8 [00288J Scheme 8
illustrates the preparation of aniline intermediates (2c) and (2d)  suitable
for use in Schemes 1-4. According to Scheme 8, the palladium mediated cross-
coupling reaction of 2-chloro-4-benzyloxy-pyridine (18) with a suitable
amine to give  compound (19) can be accomplished by treatment with a
palladium catalyst, for example  Pd(OAc)z, Pd(PPh3)4, PdCl2(dppf)2,
Pd2(dba)3, a phosphine ligand and a base in a suitable  organic solvent such
as THF. DME or toluene. In one example, the coupling is accomplished  using
LHMDS with Pd2(dba)3, X-PHOS and Cs2CO3 in TI-IF and heating to 65 C. The
resulting 2-aminopyridine can be optionally protected as the Boo-carb'amate
under standard  conditions, for example Boc2O in tBuOH. The benzyl group of
compound (19) can be removed  under standard conditions, such as Pd/C and
H2. The resulting phenol is then reacted with an  optionally substituted
4-fluoro-nitrobenzene (16) as described in Scheme 5 to provide the  coupled
product (20). The Boc group of compound (20) can be removed with acid, for
example  TFA in DCM. The deprotected 2-aminopyridine (21) can be converted
to an imidazopyridine  derivative by reaction with a suitably substituted
2-halo-carbonyl compound. For example,  compound (21) can be reacted with
either chloroacetaldehyde, chloroacetone, or 2- 



chloropropanal in THE heated to reflux. Conversion of compound (21) into
triazolopyridines  55 WO 20071059257 PCTIUS2006/044431  can be achieved by
two-step procedure that includes condensation of (21) with  dimethylforamide
dimethylacetal to provide a NN-dimethyl-formimidamide derivative, which  is
then reacted with hydroxylamine sulfonic acid to provide the
triazolopyridine. Reduction of  the corresponding nitro group can be
accomplished as described in Scheme 5 to provide  compounds (2c) and (2d).
(R)^ p 1. Amine, Pd cstayysl, (R2). phoahplne Ilgantl, (R2)" wo 1 02N {ref I
d heat i O" I, 1 base, OMF N CI OZN N CI %N N NH,  22 23  R's 1 O  Cl R1z
2. red ,a:, 1. DMF-DMA  .2. cyelizatlon (R2)n 3. reduction  Off!` HzN NN
(Rz)^  Rte O  R,o ` HZN N `N  2f  Scheme 9 [002891 Scheme 9 illustrates an
alternative synthesis of intermediate aniline compound  (2e) and (2f)
suitable for use in Schemes 1-4. According to Scheme 9, 2-chloro-5- 



hydroxypyridine is reacted with an optionally substituted
4-fluoronitrobenzene (16) as described  in Scheme S. The chloro derivative
(22) can be converted to the amino derivative (23) under  palladium mediated
cross coupling conditions as described in Scheme 8. Conversion of  compound
(23) to provide imidazopyridines or triazolopyridines can be accomplished
under  suitable conditions as described in Scheme B. Reduction of the
corresponding nitro groups can  be accomplished as described in Scheme 5 to
provide compounds (2e) and (2f). 56 WO 2007/059257 PCTmS20061044431  (W)\- F
4. CICSNMes 2. Heat Hs I 1 02N (16)  3. Base, heat N 11 bass DIVIF Lis 14 24
2. reduction (R')n I s H2N N pt  zg os  x I Pdcatalyst iF'raSl''S ` (RZ1 N
p1 N \pi F  psba ps,p~ (16)  02N i 25 26 CsF, DMP  2.seductlon  Scheme 10
[002901 Scheme 10 illustrates an alternative synthesis of intermediate
aniline compound  (2g) suitable for use in Schemes 1-4. According to Scheme
10, phenol substituted benzofused- heterocycles (14) and (25) can be reacted
with dimethyl thiocarbamoyl chloride and a base, for,  example, NaH in
T1-TF, with heating to reflux. Rearrangement of the resulting thiocarbonyl
carbamate is accomplished by heating to elevated temperatures, for example
200 C, in diphenyl  ether. The product is then hydrolyzed under basic
conditions, such as KOH in MeOH heated to  reflux. The thiol (24) can then
be reacted with an optionally substituted 4-fluoronitrobenzene  (16) as
described in Scheme 5. Reduction of the nitro group can be accomplished as
described  



in Scheme S. for example with Fe/HOAc or Zn1NH4Cl, to provide compound (2g).
An  alternative synthesis of aniline (2g) includes reacting a
halo-substituted fused heterocyclic'  compound (25), where X = Br, with
(r'Pr)3SiSH and a palladium catalyst, for example Pd(PPh3)4  in THF, and
heating to reflux. The, resulting protected thiol (26) can be de-silated and
reacted  with an optionally substituted 4-fluoronitrobenzene (16) in situ
with a fluoride source, such as  CsF in DMF. Reduction of the nitro group to
yield (2g) is accomplished under standard reaction  conditions. 57 WO
2007/059257 PCTIUS2006/044431  (R HO ` N (R2)n 0 \ F CI i 11 d N 02N 27 02N
28 phosphliie ligand (R2)n O  heat  9H 2. Reduction H2N N a I) X I HOYB 4 2h
N ~Pi N Bpi 25 29  X= I, Br Scheme ii 1002911 Scheme 11 illustrates a method
of preparing aniline (2h) suitable for use in  Schemes 14. According to
Scheme 11, acid chloride (27) is reacted with 2-pyridone and a base  W yield
ester (28),.for example with bt3N in DCM. Boronic acid (29) is prepared from
the halo  substituted fused heterocycle (25) by standard conditions, for
example by treatment with nBuLii  at low temperatures followed by B(OMe)3.
Compound (28) is then coupled with boronic and  (29) under palladium
mediated cross-coupling conditions, for example Pd(OAc)2, PPh3 and  dioxane,
and heating to 50 C (Tatamidani, 1i.; Kakiuchi, F.; Chatani, N. Org. Lett.
2004, 6,  3597). The resulting nitro compound can be reduced under standard
conditions as described in  Scheme 5, such as Fe/HOAc or Zn/NU4Cl, to
provide compound (2h). 58 WO 2007/059257 PCT/US2006/044431  N'~ H2N CM N
DOMLN ` If Hu N CN POCI3 



MM HN I \ DCE  / N~NMe2 2) Ac' NHz Ac 0 / N';'-'NMe2 IPr2EtN  ~XAE R; A E  N
CN H N ' H HN Y, )II  R~ N-N N~NMez 2 DCM/HOAc Ra' \\ N N / 'N  NJ  Scheme
12 [.00292] Scheme 12 shows a method of preparing compounds of Formula I
wherein and  A and E are as defined herein, ring B is a fused benzo ring and
R3 is a Z group having the  formula: H  RBL (~ %1  N-N [00293] wherein It"
is H or methyl. 59 WO 2007/059257 PCT/11S20061044431  MaoOMe N Y  H2N CN t)
N NL~ Nu N CN OMe  DCM Her! II Nl'~-NMe2 2) NH2NH2 S N~NMe2 pTsOH, OCE  (Rn
(R2)n A F A  H ON E H HN  Ny N H2N N N -~ N  N NMe2 DCM/HOAc NHS J  Scheme
13 [00294] Scheme 13 shows a method of preparing compounds of Formula I
wherein and  



A and E are as defined herein, ring .D is a fused benzo ring and R3 is a Z
group having the  formula: NN` N  `-5  [00295] The compounds of Formula I
may be prepared using reaction methods known in the art or by methods
analogous to those known in the an. This invention also provides  methods of
preparing compounds of Formula I, comprising: [00296] (a) reacting a
Compound of formula (F 1)  Ran  ASE RN  H (F1)  [002971 with a compound of
formula (F2)  N (F2)  [00298] in which Z represents a leaving atom or group;
or  60 WO 2007/059257 PCTFEJS2006/044431  [00299] (b) for a compound of
Formula I in which G is N, reacting a compound of  formula (F3) R;. CN  /
NCR  (F3) [003001 in which R represents a tertiary amino group, for example
di(1-6C)alkylamino,  such as dimethylamino, with a compound of formula (Fl);
followed if necessary, by  converting the compound of Formula I into another
compound of Formula I having a  different R3 group. [003011 . More
particularly, this invention provides methods-of preparing compounds of
Formula I, comprising: [00302] (c) for a compound of Formula I wherein R3 is
-NHR" and R" is R15 or - 



C(O)R35, and R75 is as defined for Formula I, reacting a corresponding
compound of Formula  I wherein R3 is -NH2 with an alkylating agent or an
acylating agent R15-X' wherein R15-X' is  an acid or rdactive derivative
thereof (such as R15C(O)Cl) or wherein XI is a leaving group  such as
halogen group, optionally in the presence of a base; or [003031 (d) for a
compound of Formula I wherein R3 is -NHR15 and R15 is as defined  for
Formula I, reacting a corresponding compound of Formula I wherein R3 is an
iodide  group with a compound having the formula Ri5NH2 in the presence of a
palladium catalyst  and a phosphina Iigand; or -  [003041 (e) for a compound
of Formula I wherein R3 is R15 and R'5 is as defined for  Formula I,
reacting a corresponding compound of Formula I wherein R3 is an iodide group
with a compound having the formula R150(OH)2 or R'5SnBu3 in the presence of
a palladium  catalyst and a phosphine ligand; or [003051 (t) for a compound
having the Formula I wherein R' is OR'5 and R15 is alkyl,  alkenyl, or
alkynyl, reacting a corresponding compound of Formula I wherein R3 is OH
with  R'5-)O wherein R15 is alkyl, alkenyl or alkynyl and X2 is a leaving
group, in the presence of a  base; or [00306] (g) for a compound having the
Formula I wherein R3 is OR" and Rt5 is alkyl,  alkenyl or alkynyl, reacting
a corresponding compound of Formula I wherein R3 is OR'sa and - OR15i is a
sulfate group such as a tosylate group, with'a compound having the formula
R'5OH in  the presence of a base; or 61 WO 2007/059257 PCTIUS2006/044431
100307] (h) for a compound having the Formula I wherein R3 is a group of
formula (F3) R, I  R'"s (F3)  1003081 reacting a corresponding compound of
Formula I wherein R3 is an iodide group  with a compound having the formula
(174) R6  I 1'".H  RHb % 



S  (F4)  100309] in the presence of a palladium catalyst, a phosphine ligand
and a base; or [00310] (1) for a compound having the Formula I wherein R3 is
a group of Formula (F5)  Re N N Res l S  (FS)  [00311] wherein R6 is methyl,
cyclizing a corresponding compound of Formula I wherein  RR is a group of
Formula (F6) 6  "I H  N HO $  (F6)  1003121 wherein R6 is methyl An the
presence of a base and a sulfonyl chloride such as  tosyl chloride; or
100313] (j) for a compound having the Formula I wherein R3-is a group of
Formula (F5)  R6 R NN7 Rao 5  (F5)  [00314] wherein R6 is H, cyclizing
corresponding compound of Formula I wherein R3 is  a group of the formula
(F6) wherein R6 is H in the presence of diispropyl azodicarboxylate and a
phosphine ligand such as PPI-l3; or [00315] (k) for a compound having the
Formula I wherein R3 is a group of formula (F7)  62 WO 20071059257
PCT/1JS2006/044431  R  Re ReO N  (F7)  {00316] wherein R6 is H, reacting a
corresponding compound having the Formula I  wherein R3 is a group of
formula (F6) and R6 is H in the presence of a base and a sulfonyl  



chloride. [00317] Certain of the intermediates described in the above
described Schemes and in the  Examples are believed to be novel and are
provided as further aspects of the invention. In  particular, this invention
further provides compound of formula (Fl) ASE  Rl~ Nja H (F  (00318] wherein
R', R2, A, E and n are as defined for Formula I. Compounds of Formula  (FS)
are useful for preparing pharmaceutical compounds such as the ErbB
inhibitors of Formula  1. [00319] In preparing compounds of Formula I,
protection of remote functionalities (e.g.,  primary or secondary amines,
alcohols, etc.) of intermediates may be necessary. The need for  such
protection will vary depending on the nature of the remote functionality and
the conditions  of the preparation methods. Suitable amino-protecting groups
(NH-Pg) include acetyl,  trifluoroacetyl, t-butoxycarbonyl (BOC),
benzyloxycarbonyl (CBz)_ and 9- fluorenylmethyleneoxycarbonyl (F moo). The
need for such protection is readily determined by  one skilled in the art
For a general description of protecting groups and their use, see T, W.
Greene, Protective Groups in Organic Synthesis, John Wiley & Sons, New.
York, 1991. [00320] . METHODS OF SEPARATION [00321] In any of the synthetic
methods for preparing compounds of Formula I, it may be  advantageous
to'separate reaction products from one another and/or from starting
materials. The  desired products of each step or series of steps is
separated and/or purified to the desired degree  of homogeneity by the
techniques common in the art. Such separations involve, for example,
multiphase extraction, crystallization from a solvent or solvent mixture,
distillation, sublimation,  or chromatography. Chromatography can involve
any number of methods including, for  example: reverse-phase and normal
phase; size exclusion; ion exchange; high, medium and low  63 WO 20071059257
PCT/1JS2006/044431  pressure liquid chromatography methods and apparatus;
small scale analytical; simulated  moving bed (SMl3) and preparative thin or
thick layer chromatography, as well as techniques of  small scale thin layer
and flash chromatography. 



[00322] Another class of separation methods involves treatment of a reaction
mixture  with a reagent selected to bind to or render otherwise separable a
desired product, unreacted  starting material, reaction by-product, or the
like. Such reagents include adsorbents such as  activated carbon, molecular
sieves, ion exchange media, or the like. Alternatively, the reagents  can be
acids in the case of a basic material, bases in the case of an acidic
material, binding  reagents such as antibodies, binding proteins, selective
chelators such as crown ethers,  liquid(liquid Ion extraction reagents
(LIX), or the like. [00323] Selection of appropriate method(s) of separation
depends on the nature of the  materials involved. For example, boiling point
and molecular weight in distillation and  sublimation, presence or absence
of polar functional groups in chromatography, stability of  materials in
acidic and basic'media in multiphase extraction, and the like. One skilled
in the art  will apply techniques most likely to achieve the desired
separation: [00324] Diastereomeric mixtures can be separated into their
individual diastereomers on  the basis of their physical chemical
differences by methods well known to those skilled in the  art, such as by
chromatography and/or fractional crystallization. Enantiomers can be
separated  by converting the enantiomeric mixture into a diastereomeric
mixture by reaction with an  appropriate optically active compound (e.g.,
chiral auxiliary such as a chiral alcohol or Mosher's  acid chloride),
separating the diastereomers and converting '(e.g., hydrolyzing) the
individual  diastereoisomerss to the corresponding pure enantiomers. Also,
some of the compounds of the  present-invention may be atropisomers (e.g.,
substituted biaryls) and are considered as part of  this invention.
Enantiomers can also be separated by use of a chiral HPLC column. [00325] A
single stereoisomer, e.g., an enantiomer, substantially free of its
stereoisomer  may be obtained by resolution of the racemic mixture using a
method such as formation of  diastereomers using optically active resolving
agents (Elie!, E. and Wilen, S. "5tereochemistry  of Organic Compounds,"
John Wiley & Sons, Inc., New York, 1994; Lochmuller, C. H., J.  Chromaiogr.,
(1975) 113(3):283-302). Racentic mixtures of chiral compounds of the
invention  can be separated and isolated by any suitable method, including:
(I) formation of ionic,  diastereomeric salts with chiral compounds and
separation by fractional crystallization or other  methods, (2) formation of
diastereomeric compounds with chiral derivatizing reagents,  separation of
the diastereomers, and conversion to the pure stereoisomers, and (3)
separation of  64 WO 2007/059257 PCTIUS2006/044431  



the substantially pure or enriched stereoisomers directly under chiral
conditions. See: "Drug  Stereochemistry, Analytical Methods and
Pharmacology," Irving W. Wainer, Ed., Marcel  Dekker, Inc., New York (1993).
[00326] Under method (1), diastereomeric salts can be formed by reaction of
enantiomerically pure chiral bases such as bnicine, quinine, ephedrine,
strychnine, a-methyl-G3- phenylethylamine (amphetamine), and the like with
asymmetric compounds bearing acidic  functionality, such as carboxylic acid
and sulfonic acid. The diastereomeric salts may be  induced to separate by
fractional crystallization or ionic chromatography. For separation of the
optical Isomers of amino compounds, addition of chiral carboxylic or
sulfonic acids, such as  camphorsulfonic acid, tartaric acid, mandelic acid,
or lactic acid can result in formation of the  diastereomeric salts. [00327]
Alternatively, by method (2), the substrate to be resolved is reacted with
one  enantiomer of a chiral compound to form a diastereomeric pair (E. and
Wiley, S.  "Stereochemistry of Organic Compounds", John Wiley ' & Sons,
Inc., 1994, p. 322).  Diastercomeric compounds can be formed. by reacting...
asymmetric compounds with  :enantiomerically pure chiral
derivatizing'reagents, such as menthyl derivatives, followed by  separation
of the diastereomers and hydrolysis to yield the pure or enriched
enantiomer. A  method of determining optical purity involves making chiral
esters, such as a menthyl ester, c_g.,  (-)menthyl chloroformate in the
presence of base, or Mosher - ester, a-niethoxy-a- (trifluoromethyl)phenyl
acetate (Jacob III. J. Org. Chem., (1982) 47.4165), of the racemic  mixture,
and analyzing the 'H NMW spectrum for the presence of the two atropisomeric
enantiomeri or diastereomers. Stable diastereomers of atropisomeric
compounds can be  separated and-isolated by normal- and reverse-phase
chromatography following methods for  separation of atropisomeric
naphthyl-isoquinolines (WO 96/15111). _ By method (3), a racemic  mixture of
two enantiomers can be separated by chromatography using a chiral stationary
phase  ("Chiral Liquid Chromatography" (1989) W. J. Lough, Ed., Chapman and
Hall, New York;  Okamoto, J. of Chromarogr., (1990) 513:375-378). Enriched
or purified enantiomers can be  distinguished by methods used to distinguish
other chiral molecules with asymmetric carbon  atoms, such as optical
rotation and circular dichroism. [00328] METHODS OF TREATMENT WITH COMPOUNDS
OF FORMULA I  [00329] The compounds of the present invention can be used as
prophylactics or  therapeutic agents for treating diseases mediated by
modulation or regulation of type I  



receptor tyrosine kinases and/or serine, threonine, and/or dual specificity
kinases. An 65 WO 20071059257 PCTIUS2006/044431  "effective amount" is
intended to mean that amount of compound that, when administered to  a
mammal in need of such treatment, is sufficient to effect treatment for a
disease mediated  by the activity of one or more type I receptor tyrosine
kineses and/or serine, threonine, and/or  dual specificity kinases. Thus,
for example, a therapeutically effective amount of a  compound selected from
Formula I or a solvate, metabolite, or pharmaceutically acceptable  salt or
prodrug thereof, is a quantity sufficient to modulate, regulate, or inhibit
the activity of  one or more type I receptor tyrosine kinases and/or serine,
threonine, and/or dual specificity  kinases such that a disease condition
which is mediated by that activity is reduced or  alleviated. [00330] The
terms "treat" or "treatment" refer to both therapeutic treatment and
prophylactic or preventative measures, wherein the object is to prevent or
slow down (lessen) an  undesired physiological change or disorder. For
purposes of this invention, beneficial or desired  clinical results include,
but are not limited to, alleviation of symptoms, diminishment of extent  of
disease, stabilized (i.e:, not worsening) state of disease, delay or slowing
of disease  progression, amelioration or palliation of the disease state,
and remission (whether partial or - total), whether detectable or
undetectable. "'T'reatment" can also mean prolonging survival as compared to
expected survival if not receiving treatment. Those in need of treatment
include  those already with the condition or disorder as well as those prone
to have the condition or  disorder or those in which the condition or
disorder is to be prevented. The-terms "treating,"  "treat," and "treatment"
embrace both preventative, i.e., prophylactic, and palliative treatment.
[00331[ The compounds of the present invention possess
anti-cell-proliferation  properties, which are believed to arise from their
Class I receptor tyrosine kinase inhibitory  activity. Accordingly the
compounds of the present invention are expected to be useful in the
treatment of diseases or medical conditions mediated, alone or in part by
Class I receptor tyrosine  kinase.enzymcs,.i.e. the compounds may be used to
produce a Class I receptor tyrosine kinase  inhibitory effect in a
warm-blooded animal in need of such treatment. Thus the compounds of  the
present invention provide a method for treating the proliferation of
malignant cells  characterized by inhibition of Class I receptor tyrosine
Idnase enzymes, i.e., the compounds may  



be used to produce an anti-proliferative effect mediated alone or in part by
the inhibition of  Class I receptor tyrosine kinase. Accordingly, the
compounds of the present invention are  expected to be useful in the
treatment of cancer by providing an anti-proliferative effect,  particularly
in the treatment of Class I receptor tyrosine kinase sensitive cancers such
as cancers  of the breast, lung, colon, rectum, stomach, prostate, bladder,
pancreas and ovary. The  66 WO 20071059257 PCT/US20061044431  compounds of
the present invention are also expected to be useful in the treatment of
other cell- proliferation diseases such as psoriasis. [00332] Accordingly,
one aspect of this invention relates to a pharmaceutical composition  for
the treatment of a hyperproliferative disorder or an abnormal cell growth in
a mammal,  which comprises a therapeutically effective amount of a compound
of the present invention, or a  solvate, metabolite, or pharmaceutically
acceptable salt or prodrug thereof, and a  pharmaceutically acceptable
carrier. [00333] The terms "abnormal cell growth" and "hyperproliibrative
disorder" are used  interchangeably in this application. [00334] "Abnormal
cell growth," as used herein, unless otherwise indicated, refers to cell
growth that is independent of normal regulatory mechanisms (e.g, loss of
contact inhibition).  This includes, for example, the abnormal growth of.
(1) tumor cells (tumors) that proliferate by  .expressing a mutated tyrosine
Idnase or over-expression of a receptor tyrosine kinase; (2) benign  and
malignant cells of other proliferative diseases in which aberrant tyrosine
kinase e-activation  occurs; (3) any tumors that proliferate by receptor
tyrosine kinases; .(4) any tumors that  proliferate by aberrant
serine/threonine kinase activation; and (5) benign and malignant cells of
other proliferative diseases in which aberrant serine/theroine Idnase
activation occurs. [00335] In one embodiment, abnormal "cell growth in
cancer. According, this invention  provides methods of treating cancer,
comprising administering to a mammal in need thereof a  therapeutic amount
of a composition of this invention. [00336] - In certain embodiments, said
cancer is selected from lung cancer, bone cancer,  pancreatic cancer,
skin'caneer, cancer of the head or neck, cutaneous- or intraocular melanoma,
uterine cancer, ovarian cancer, rectal cancer, cancer of the anal region,
stomach cancer, colon  cancett, breast cancer, uterine cancer, carcinoma. of
the. fallopian tubes, carcinoma of the  endometrium, carcinoma of the
cervix, carcinoma of the vagina, carcinoma of the, vulva,  



Hodgkin's Disease, cancer of the esophagus, cancer of the small intestine,
cancer of the  endocrine system, cancer of the thyroid gland, cancer of the
parathyroid gland, cancer of the  adrenal gland, sarcoma of soft tissue,
cancer of the urethra, cancer of the penis, prostate cancer,  chronic or
acute leukemia, lymphocytic lymphomas, cancer of the bladder, cancer of the
kidney  or ureter, renal cell carcinoma, carcinoma of the renal pelvis,
neoplasms of the central nervous  system (CNS), primary CNS lymphoma, spinal
axis tumors, brain stem glioma, pituitary  adenoma, or a combination of one
or more of the foregoing cancer. 67 WO 2007/059257 PCT/US20061044431
[00337] The invention also relates to a pharmaceutical composition for the
treatment of  pancreatitis or kidney disease (including proliferative
glomerulonephritis and diabetes-induced  renal disease) or the treatment of
pain in a mammal, which comprises a therapeutically effective  amount of a
compound of the present invention, or a solvate, metabolite, or
pharmaceutically  acceptable salt or prodnig thereof and a pharmaceutically
acceptable carrier. [00338] The invention also relates to a method for the
treatment of pancreatitis or Iddney  disease or the treatment of pain in a
mammal as described above, which comprises administering  to said mammal a
therapeutically effective amount of a compound of the present invention, or
a  solvate, metabolite, or pharmaceutically acceptable salt or prodrug
thereof in combination with a  pharmaceutically acceptable carrier. [00339]
The invention also relates to a pharmaceutical composition for the
prevention of  blastocyte implantation in a mammal, which comprises a
therapeutically effective amount of a  compound_of the present invention, or
a solvate, metabolite, or pharmaccutically acceptable salt  or prodrug
thereoc artd a pharmaceutically acceptable carrier. [00340] The invention
also relates to, a method for' the prevention of blastocyte  implantation
in-4 maminal, which comprises administering to said mammal a therapeutically
effective amount of a compound of the present invention, or a solvate,
metabolite, or  pharmaceutically acceptable salt or prodrug thereof in
combination with a pharmaceutically  acceptable carrier. [00341] The
invention also relates to a pharmaceutical composition for treating a
disease  related to vasculogenesis or angiogenesis in a mammal, which
comprises a therapeutically  effective amount of a compound of the present
invention, or a solvate, metabolite, or  pharmaceutically acceptable salt or
prodrug thereof, and a pharmaceutically acceptable carrier.  



(00342) The invention also relates to a method for. treating a disease
related to  vasculogenesis or angiogenesis in a mammal, which comprises
administering to said mammal a  therapeutically effective amount of a
compound of the present invention, or a solvate,  metabolite, of
pharmaceutically acceptable salt or prodrug thereof in combination with a
pharmaceutically acceptable carrier. Examples of such diseases include, but
are not limited to,  tumor angiogenesis, chronic inflammatory disease or
other inflammatory condition such as  rheumatoid arthritis, atherosclerosis,
inflammatory bowel disease, skin diseases such as  psoriasis, eczema, and
sclerodemta, diabetes, diabetic retinopathy, retinopathy of prematurity,
age-related macular degeneration, hemangioma, glioma, melanoma, Kaposi's
sarcoma and  ovarian, breast, lung, pancreatic, prostate, colon and
epidermoid cancer. 68 WO 2007/059257 PCTIUS2006/044431  [00343] The
invention also relates to a pharmaceutical composition for treating a
disease  or condition related to inflammatory disease, autoimmune disease,
destructive bone disorders,  proliferative disorders, infectious disease,
viral disease, fibrotic disease or neurodegenerative  disease in a mammal
which comprises a therapeutically effective amount of a compound of the
present invention, or a pharmaceutically acceptable salt, prodrug or hydrate
thereof and a  pharmaceutically acceptable carrier. Examples of the above
diseases and/or conditions include  but is not limited to rheumatoid
arthritis, atherosclerosis, inflammatory bowel disease, skin  diseases such
as psoriasis, eczema, and scieroderma, diabetes and diabetic complications,
diabetic retinopathy, retinopathy of prematurity, age-related macular
degeneration, hemangioma,  chronic obstructive pulmonary disease, idiopathic
pulmonary fibrosis, allergic responses  including asthma allergic rhinitis
and atopic dermatitis, renal disease and renal failure, polycystic  kidney
disease, acute coronary syndrome, congestive heart failure, osteoarthritis,
neurofibramatosis, organ transplant rejection, cachexia and pain. [00344]
Patients that can be treated with compositions of the present invention
include,  for example, patients that have been diagnosed as having
psoriasis, restenosis, atherosclerosis;  BPH, lung cancer, borie cancer,
CMMI:, pancreatic cancer, skin cancer, cancer of the head and  neck,
cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, rectal
cancer, cancer of  the anal region, stomach cancer, colon cancer, breast
cancer, testicular, gynecologic tumors (e.g.,  uterine sarcomas, carcinoma
of the'fallopian tubes, carcinoma of the endometrium, carcinoma of  the
cervix, carcinoma of the vagina or carcinoma of the vulva), Hodgkin's
disease, cancer of the  



esophagus, cancer of the small intestine, cancer of the endocrine 'system
(e.g., cancer of the  thyroid, parathyroid or"adrenal glands), sarcomas of
soft tissues, cancer of the urethra, cancer of  the penis, prostate cancer,
chronic or acute leukemia, solid tumors of childhood, lymphocytic
lymphomas, cancer of the bladder, cancer of tile kidney or ureter (e.g.,
renal cell carcinoma,  carcinoma of the renal peelvis), or neoplasms of the
central nervous system (e.g., primary CNS  lymphoma, spinal axis tumors,
brain stem gliomas or pituitary adenomas). [00345] Further provided is a
compound of Formula I for use as a medicament in the  treatment of the
diseases and conditions described above in a mammal, such as a human,
suffering from such disorder. Also provided is the use of a compound of
Formula I in the  preparation of a medicament for the treatment of the
diseases and conditions described above in  a mammal, such as a Moran,
suffering from such disorder. [00346] COMBINATION UWX APY 69 WO 2007/059257
PCTIUS2006/044431  [00347] The compounds of the present invention can be
used in combination with one or  more additional drugs such as described
below. The dose of the second drug can be  appropriately selected based on a
clinically employed dose. The proportion of the compound of  the present
invention and the second drug can be appropriately determined according to
the  administration subject, the administration route, the target disease,
the clinical condition, the  combination, and other factors. In cases where
the administration subject is a human, for  instance, the second drug may be
used in an amount of 0.01 to 100 parts by weight per part by  weight of the
compound of the present invention. [003481 In certain embodiment of the
invention, a method for the treatment of abnormal  cell growth in a mammal
comprises administering to a mammal an amount of a compound of  Formula I
that is [00349] effective in treating abnormal cell growth in combination
with an anti-tumor  agent selected frgm;he following categories: [003501 (1)
antiproliferative/anti-neoplastic drugs and combinations thereof, as used in
medical  oncology, such as alkylating agents (for example, cis-platin,
carboplatin,  cyclophosphamide, nitrogen; mustard, melphalan, chiorambucil,
busulphan and nitrosoureas);  anti-metabolites (for example, antifolates
such as such as fluoropyrimidines like 5-tluorouracil  and tegafur,
raltitrexed, methotrexate, cytosine arabinside, hydroxyurea, or, one of the
preferred  



anti-metabolites disclosed in European Patent Application No. 239362 such as
N-(5-[N-(3,4- dihydro-2-methyl-4-oxoquinazolin-6-ylmethyl)-N-methylamino]-2
thenoyl)-L-glutamic acid);  antitufnor antibiotics (for example,
anthracyclines like adriamycinr, blebmycin, doxorubicin,  daunomyain,
epirubicin, idafubicin, mitomycin-C, dactinomycin and mithramycin);
antimitotic  agents (for example, ulna alkaloids like vincristine,
vinblastine, vindesine and vinorelbine and  taxoids liketaxol and taxotere);
topoisomerase inhibitors (for example epipodophyllotoxins like  eptoposide
and teniposide, amsacrine, topotecan and campothecin); and mitotic kinesin
KSP  inhibitors; [00351] (ii) cytostatic agents such as antiestrogens (for
example, tamoxifen, toremifene,  taloxifene, droloxifene and iodoxyfene);
estrogen receptor down regulators (for example,  fulvestratrant);
antiandrogens (for example, bicalutamide, flutamide, nilutamide, cyproxerone
acetate and CASODE)C(4'-cyan-3-(4-fiuorophenylsulphonyl)-2-hydroxy
2-methyl-3'- (trifluoromethyl)propionanilide)); LHRH antagonists or LFYRH
agonists (for example, goserelin,  leuporelin and buserelin); progestogens
(for example, megestrol acetate); aromatase inhibitors  (for example,
asanastrozole, letrozole, vorazole and exemestane); inhibitors of
5a-reductase  70 WO 20 0 7/05 92 5 7 PCT/US2006/044431  such as finasteride;
and p38 inhibitors such as those disclosed in U.S. Publication Nos.
2004/0176325, 2004/0180896, and 2004/0192635; [003521 (iii) agents which
inhibit cancer cell invasion (for example, metalloproteinase  inhibitors
like marimastat and inhibitors of urokinase plasminogne activator receptor
function);  (00353] (iv) inhibitors of growth factor function such as growth
factor antibodies, growth  factor receptor antibodies (for example, the
anti-erbB2 antibody trastumuzab [HERCEPTINTM]  and the anti-erbBl antibody
cetuximab (C225]), farnesyl transferase inhibitors, tyrosine kinase
inhibitors and serine-threonine kinase inhibitors (for example, inhibitors
of the epidermal growth  factor family tyrosine kinases such as
N-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3-
morpholinopropoxy)quinazolin-4-amine (gefitinib, AZD1839),
N-(3-ethynylphenyl)-6,7-bis(2- methoxyethoxy)quinazolin-4-amine (erlotinib,
OSI-774) and 6-acrylamido-N-(3-chloro-4-
fluorophenyt)-7-(3-morpholinopropoxy)quinazolin-4-amine (CI 1033));
inhibitors of the  platelet-derived growth factor family; inhibitors of the
hepatocyte growth factor Family; and  MEK inhibitors such as PD325901 and
compounds such as those' disclosed in U.S. Patent  Publication 2004/0116710;



[00354] (v) antiangiogenic agents such as those which inhibit the effects of
vascular  endothelial growth factor (for example, the anti-vascular
endothelial cell growth factor antibody  bevacizumab [AVASTI Q'4], compounds
such as those disclosed in PCT Publication Nos. WO  97/22596, WO 97/30035,
WO 97/32856, and WO 98/13354) and compounds that work by other  mechanisms
(for example, linomide, inhibitors of integrin av[33 function, MMP
inhibitors,  COX-2 inhibitors and angiostatin);  [003551 (vi) vascular
damaging agents such as Combretastatin A4 and compounds  disclosed in PCI'
Publication Nos. WO 99/02166; WO 0140529, WO 00/41669, WO 01/92224,  WO
02/04434, and WO 02/08213; 1003561 . (vii) antisense therapies (for example,
those which are directed to the targets  listed above such as ISIS 2503, and
anti-ras antisense); [00357] (viii) gene therapy approaches, including for
example OVAX'', approaches to  replace aberrant genes such as aberrant p53
or aberrant BRCAI or BRCA2, GDEPT (gene- directed enzyme pro-drug therapy)
approaches such as those using cytosine deaminase,  thymidine kinase or a
bacterial nitroreductase enzyme and approaches to increase patient
tolerance to chemotherapy or radiotherapy such as multi-drug resistance gene
therapy; [003581 (ix) interferon; and 71 WO 20071059257 PCTIUS2006/044431
[00359] (x) immunotherapy approaches, including for example ex-vivo and
in-vivo  approaches to increase the immunogenicity of patient tumor cells,
such as transfection with  cytokines such as interleukin 2, interleukin 4 or
granulocyte-macrophage colony stimulating  factor, approaches to decrease
T-cefl anergy, approaches to using transfected immune cells such  as
eytokine-transfeeted dendritic cells, approaches using cytokine-transfected
tumor cell lines  and approaches using anti-idiotypic antibodies. [00360] In
one embodiment the second compound of the pharmaceutical combination
formulation or dosing regimen has complementary activities to the compound
of Formula I such  that they do not adversely affect each other. Such drugs
are suitably present in combination in  amounts that are effective for the
purpose intended. Accordingly, another aspect of the present  invention
provides a composition comprising a compound of Formula I, or a solvate,
metabolite,  or pharmaceutically acceptable salt or prodrug thereof, in
combination with a second drug, such  as described herein. 



(00361] The compound(s) of. Formula I and. the additional pharmaceutically
active  agent(s) may be administered together in a unitary pharmaceutical
composition or separately.  and, when administered separately this may occur
simultaneously or sequentially-in any order.  Such sequential administration
may be close in time or remote in time. The amounts of the  compound(s) of
Formula I and' the second agent(s) and the relative timings of
administration  will be selected in order to achieve the desired combined
therapeutic effect. [00362) Suitable dosages for any of the above
coadministered agents are those presently  used and may be lowered due to
the combined action (synergy) of the newly identified agent and  other
chemotherapeutic agents or treatments. (00363) The combination therapy may
provide "synergy" and prove "synergistic"; i.e.,  the effect achieved when
the active ingredients used together is greater than the sum of the  effects
that results from using the compounds separately. A synergistic effect may
be attained  when the active ingredients are: (1) co-formulated and
administered or delivered simultaneously  in a combined, unit dosage
formulation, (2) delivered by alternation or in parallel as separate
formulations; or (3) by some other regimen. When delivered in alternation
therapy, a synergistic  effect may be attained when the compounds are
administered or delivered sequentially, e.g., by  different injections in
separate syringes. In general, during alternation therapy, an effective
dosage of each active ingredient is 'administered sequentially, i.e.,
serially, whereas in  combination therapy, effective dosages of two or more
active ingredients are administered  together. 72 WO 2007/059257
PCTms2006/044431  [00364] The compounds of the present invention can be
used, for example in  combination with additional drug(s) such as a
therapeutic agent for 1003651 ADMINISTRATION OF COMPOUNDS OF FORMULA I
[003661 The compounds of the invention may be administered by any route
appropriate to the condition to be treated. Suitable routes include oral,
parenteral (including  subcutaneous, intramuscular, intravenous,
intrearterial, Intradermal, intrathecal and epidural),  transdermal, rectal,
nasal, topical (including buccal and sublingual), vaginal, intraperitoneal,
intrapulmonary and intranasai. It will be appreciated that the preferred
route may vary with  for example the condition of the recipient. Where the
compound is administered orally, it  may be formulated as .a pill, capsule,
tablet, etc. with a pharmaceutically acceptable carrier or  



excipient. Where the compound Is administered parenterally, it may be
formulated with a  pharmaceutically acceptable parenteral vehicle and in a
unit dosage injectable form, as  detailed below. [00367] PHARMACEUTICAL
FORMULATIONS  [003681 In order to use a compound of Formula I or a
pharmaceutically acceptable salt,  solvate, metabolite or prodrug thereof
for the therapeutic treatment (including prophylactic  treatment) of mammals
including humans, it is normally formulated in accordance with  standard
pharmaceutical practice as a pharmaceutical composition. According to this
aspect  of the invention there is provided a pharmaceutical composition that
comprises a compound  of the Formula I, or a pharmaceutically acceptable
salt, solvate, metabolite or prodrug  thereof in association with a
pharmaceutically-acceptable diluent or carrier. [003691 The pharmaceutical
compositions of the invention are formulated, dosed and  administered in a
fashion, i.e., amounts, concentrations, schedules, course, vehicles and
route  of administration, consistent with good medical practice. Factors
for' consideration in this  context include the particular disorder being
treated, the particular mammal being treated, the  clinical condition of the
individual patient, the cause of the disorder, the site of delivery of the
agent, the method of administration, the scheduling of administration, and
other factors  known to medical practitioners. The therapeutically effective
amount of the compound to be  administered will be governed by such
considerations, and is the minimum amount necessary  to prevent, ameliorate,
or treat the disorder. The compound of the present invention is  typically
formulated into pharmaceutical dosage forms to provide an easily
controllable  dosage of the drug and to enable patient compliance with the
prescribed regimen. [00370] The composition for use herein is preferably
sterile. In particular,  73 WO 2007/059257 PCT/US20061044431  formulations
to be used for in vivo administration must be sterile. Such sterilization is
readily  accomplished, for example, by filtration through steri le
filtration membranes. The compound  ordinarily can be stored as a solid
composition, a lyophilized formulation or as an aqueous  solution. [003711
Pharmaceutical formulations of the compounds of the present invention may
be prepared for various routes and types of administration. For example, a
compound of  Formula I having the desired degree of purity  may optionally
be mixed with  



pharmaceutically acceptable diluents, carriers, excipients or stabilizers
(Remington's  Pharmaceutical Sciences (1980) 16th edition, Osol, A. Ed.), in
the form of a lyophilized  formulation, a milled powder, or an aqueous
solution. Formulation may be conducted by  mixing at ambient temperature at
the appropriate pH, and at the desired degree of purity, with
physiologically acceptable carriers, i.e., carriers that are non-toxic to
recipients at the dosages  and concentrations employed. The pH of the
formulation depends mainly on the particular  use and the concentration of
compound, but may range from about 3 to about 8. Formulation  in an acetate
buffer at pH 5 is a suitable embodiment. The formulations may be prepared
using conventional dissolution and mixing procedures. For example, the bulk
drug substance  (i.e., compound of the present invention or stabilized form
of the compound (e.g., complex.  with a cyclodextrin derivative or other
known complexation agent) is dissolved in a suitable  solvent in the
presence of one or more excipients. [003721 The particular carrier, diluent
or excipient used will depend upon the means  and purpose for which the
compound of the present invention is being applied. Solvents are  generally
selected based on solvents recognized by persons skilled in the art as safe
(GRAS)  to be administered to a mammal. In general, safe solvents are
non-toxic aqueous solvents  such as water and other non-toxic solvents that
are soluble or miscible in *water. Suitable  aqueous solvents include water,
ethanol, propylene glycol, polyethylene glycols (e.g., PEG  400, PEG 300),
etc. and mixtures thereof. Acceptable diluents, carriers, excipients and
stabilizers are nontoxic to recipients at the dosages and concentrations
employed, and include  buffers such as phosphate, citrate and other organic
acids; antioxidants including ascorbic  acid and methionine; preservatives
(such as octadecyldimethylbenzyl ammonium chloride;  hexamethonium chloride;
benzalkonium chloride, benzethonium chloride; phenol, butyl or  bertzyl
alcohol; alkyl parabens such as methyl or propyl paraben; catechol;
resorcinol;  cyclohexanol; 3-pentanol; and m-cresol); low molecular weight
(less than about 10 residues)  polypeptides; proteins, such as serum
albumin, gelatin, or immunoglobulins; hydrophilic  74 a/ WO 2007/059257
PCTIUS2006/044431  polymers such as polyvinylpyrrolidone; amino acids such
as glycine, glutamine, asparagine,  histidine, arginine, or lysine;
monosaccharides, disaccharides and other carbohydrates  including glucose,
mannose, or dextrins; chelating agents such as EDTA; sugars such as  



sucrose, mannitol, trehalose or sorbitol; salt-forming counter-ions such as
sodium; metal  complexes (e.g., Zn-protein complexes); and/or non-ionic
surfactants such as TWEENTM,  PLURONICST" or polyethylene glycol (PEG). The
formulations may also include one or  mdre stabilizing agents, surfactants,
wetting agents, lubricating agents, emulsifiers,  suspending agents,
preservatives, antioxidants, opaquing agents, glidants, processing aids,
colorants, sweeteners, perfuming agents, flavoring agents and other known
additives to  provide an elegant presentation of the drug (i.e., a compound
of the present invention or  pharmaceutical composition thereof) or aid in
the manufacturing of the pharmaceutical  product (i,e., medicament). The
active pharmaceutical ingredients may also be entrapped in  microcapsutes
prepared, for example, by. coacervation techniques or by interfacial
polymerization, fni* example, hydroxymetbylcellulose or
gelatin-tnicrocapsules and poly- (methylmethacylate) microcapsules,
tespectively, in colloidal drug delivery systems (for  example, liposomes,
albumin microspheres, midr'oemulsions, nano-particles and  nanocapsules) or
in macroemulsions. Such techniques are disclosed in Remington's
Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980). A "liposome" is a
small vesicle  composed of various types of lipids, phospholipids and/or
surfactant which is useful for  delivery of a drug (such as the compounds
disclosed herein and, optionally, a  chemotherapeutic agent) to a marinmal.
The components of the liposome are commonly  arranged in a bilayer
formation, similar to the lipid arrangement of biological membranes.
[003731 Sustained-release preparations- of compounds of Formula I may be
prepared.  Suitable examples of sustained-release preparations include
semipermeable matrices of solid  hydrophobic polymers containing a compound
of Formula.l, which matrices are in the form  of shaped articles, e.g.,
films, of microcapsules. Examples of sustained-release matrices  include
polyesters, hydrogels (for example, poly(2-hydroxyethyl-methacrylate), or
poly(vinylalcohol)), polylactides (U.S. Patent No. 3,773,919), copolymers
ofL-glutamic acid  and gamma-ethyl-L-glutamate, non-degradable
ethylene-vinyl acetate, degradable lactic acid- glycolic acid copolymers
such as the LUPRON DEPOT'a' (injectable microspheres  composed of lactic
acid-glycolic acid copolymer and leuprolide acetate) and poly-D-(-)-3-
hydroxybutyric acid. [003741 The pharmaceutical compositions of compounds of
Formula I may be in the  75 WO 2007/059257 PCTIEIS2006/044431  



form of a sterile injectable preparation, such as a sterile injectable
aqueous or oleaginous  suspension. This suspension may be formulated
according to the known art using those  suitable dispersing or wetting
agents and suspending agents which have been mentioned  above. The sterile
Injectable preparation may also be a sterile injectable solution or
suspension in a non-toxic parenterally acceptable diluent or solvent, such
as a solution in i,3- butanedlol or prepared as a lyophilized powder. Among
the acceptable vehicles and solvents  that may be employed are water,
Ringer's solution and isotonic sodium chloride solution. In  addition,
sterile fixed oils may conventionally be employed as a solvent or suspending
medium. For this purpose any bland fixed oil may be employed including
synthetic mono- or  diglycerides. In addition, fatty acids such as oleic.
acid may likewise be used in the  preparation of injectables. [00375]
Formulations suitable for'parenteral administration include aqueous and non-
aqueous sterile injection solutions which may contain anti-oxidants,
buffers, baoteriostats and  solutes which render the formulation isotonic
with the blood of the intended recipient; and  aqueous and non-aqueous
sterile suspensions which may include suspending agents and.  thickening
agents. [00376] The compositions of the invention may also be in a form
suitable for oral use  (for example as tablets, lozenges, hard or soft
capsules, aqueous or oily suspensions,  emulsions, dispersible powders or
granules, syrups or elixirs), for topical use (for example as  creams,
ointments, gels, or aqueous or oily solutions or suspensions), for
administration by  inhalation (for example as a finely divided powder or a
liquid aerosol), for administration by  insufflation (for example as a
finely divided powder) [00377] Suitable pharmaceutically-acceptable
excipients for a tablet formulation  include, for example, inert diluents
such as lactose, sodium carbonate, calcium phosphate or  calcium carbonate,
granulating and disintegrating agents such as corn starch or algenic acid;
binding agents such as starch; lubricating agents such as magnesium
stearate, stearic acid or  talc; preservative agents such as ethyl or propyl
p-hydroxybenzoate, and anti-oxidants, such  as ascorbic acid. Tablet
formulations may be uncoated or coated either to modify their
disintegration and the subsequent absorption of the active ingredient within
the  gastrointestinal tract, or to improve their stability and/or
appearance, in either case using  conventional coating agents and procedures
well known in the art. [00378] Compositions for oral use may be in the form
of hard gelatin capsules in  



which the active ingredient Is mixed with an inert solid diluent, for
example, calcium  76 WO 20071059257 PCTIUS2006/044431  carbonate, calcium
phosphate or kaolin, or as soft gelatin capsules in which the active
ingredient is mixed with water or an oil such as peanut oil, liquid
paraffin, or olive oil.  1003791 Aqueous suspensions generally contain the
active ingredient in finely  powdered form together with one or more
suspending agents, such as sodium  carboxymethylcellulose, methylcellulose,
hydroxypropylmethylcellulose, sodium alginate,  polyvinyl-pyrrolidone, gum
tragacanth and gum acacia; dispersing or wetting agents such as  lecithin or
condensation products of an alkylene oxide with fatty acids (for example
polyoxethylene stearate), or condensation products of ethylene oxide with
long chain  aliphatic alcohols, for example heptadecaethyleneoxycetanol, or
condensation products of  ethylene oxide with partial esters derived from
fatty acids and a hexitol such as  polyo*yethylene sorbitol monooleate, or
condensation products of ethylene oxide with partial  esters derived from
fatty acids and hexitol anhydrides, for example polyethylene sorbitan
monooleate. The aqueous suspensions may also contain qne. or more
preservatives (such as  ethyl or propyl p-hydroxybenzoate, anti-oxidants
(such as ascorbic acid), coloring agents,  flavoring agents, and/or
sweetening agents (such as sucrose, saccharine or aspartame).  [003801 Oily
suspensions may be formulated by suspending thb active ingredient in a
vegetable oil (such as arachis oil, olive oil, sesame oil or coconut oil) or
in a mineral oil (such  as liquid paraffin). The oily -suspensions may also
contain a thickening agent such as  beeswax, hard paraffin or cetyl alcohol.
Sweetening agents such as those set out above, and  flavoring agents may be
added to provide a palatable oral preparation. These compositions  may be
preserved by the addition of an anti-oxidant such as ascorbic acid. 1003811
Dispersible powders and granules suitable for preparation_ of an aqueous
suspension by the addition of water generally contain the active ingredient
together with a  dispersing or wetting agent, suspending agent and- one or
more preservatives. Suitable  dispersing or wetting agents and suspending
agents are exemplified by those already  mentioned above. Additional
excipients such as sweetening, flavoring and coloring agents,  may also be
present. [003821 The pharmaceutical compositions of the invention may also
be in the form of  oil-in-water emulsions. The oily phase may be a vegetable
oil, such as olive oil or arachis oil,  



or a mineral oil, such as for example liquid paraffin or a mixture of any of
these. Suitable  emulsifying agents may be, for example, naturally-occurring
gums such as gum acacia or  gum iragaeanth, naturally-occurring phosphatides
such as soya bean, lecithin, esters or partial  esters derived from fatty
acids and hexitol anhydrides (for example sorbitan monooleate) and  77 WO
20071059257 PCT/US2006l044431  condensation products of the said partial
esters with ethylene oxide such as polyoxyethylene  sorhitan monooleate. The
emulsions may also contain sweetening, flavoring and preservative  agents.
[00383] Syrups and elixirs may be formulated with sweetening agents such as
glycerol,  propylene glycol, sorbitol, aspartame or sucrose, and may also
contain a demulcent,  preservative, flavoring and/or coloring agent. {00384]
Suppository formulations may be prepared by mixing the active ingredient
with a suitable non-irritating excipient that is solid at ordinary
temperatures but liquid at the  rectal temperature and will therefore melt
in the rectum to release the drug. Suitable  excipients include, for
example, cocoa butter and polyethylene, glycols. Formulations  suitable for
vaginal administration may be presented. as pessaries, tampons, creams,
gels,  pastes, foams or spray formulations containing in 'addition to the
active ingredient such  carriers as are known in the an to be appropriate.
[00385] Topical formulations,- such as creams, ointments, gels and aqueous
or oily  solutions-or suspensions, may generally be obtained by formulating
an active ingredient with - a conventional, topically acceptable, vehicle or
'diluent using conventional procedures well  known in the art: [00386]
Compositions for transdermal administration may be in the form of those
transdernal skin patches that are well known to those of ordinary skill in
the art. [00387]  Formulations suitable for intrapulmonary or nasal
administration have a  particle size for example in the range of 0.1 to 500
microns (including particle sizes in a  range between 0.1 and 500 microns in
increments microns such as 0.5, 1, 30 microns, 35  microns, etc.), which is
administered by rapid inhalation through the nasal passage or-by  inhalation
through the mouth so as to reach the alveolar sacs. Suitable formulations
include  aqueous or oily solutions of the active ingredient. Formulations
suitable for aerosol or dry  powder administration may be prepared according
to conventional methods and may be  



delivered with other therapeutic agents such as compounds heretofore used in
the treatment  or prophylaxis disorders as described below. [00388] The
pharmaceutical composition (or formulation) for application may be  packaged
in a variety of ways depending upon the method used for administering the
drug.  For example, an article for distribution can include a container
having deposited therein the  pharmaceutical formulation in an appropriate
form. Suitable containers are well known to  those skilled in the art and
include materials such as bottles (plastic and glass), sachets,  78 WO
20071059257 PCT/US2006/044431  ampoules, plastic bags, metal cylinders, and
the like. The container may also include a  tamper-proof assemblage to
prevent indiscreet access to the contents of the package. In  addition, the
container has deposited thereon a label that describes the contents of the
container. The label may also include appropriate warnings. The formulations
may also be  packaged in unit-dose or multi-dose containers, for example
sealed ampoules and vials, and  may be stored in a freeze-dried
(lyophilized) condition requiring only the addition of the  sterile liquid
carrier, for example water, for injection immediately prior to use.
Extemporaneous injection solutions and suspensions are prepared from sterile
powders,  granules and tablets of the kind previously described. Preferred
unit dosage formulations are  those containing a daily dose or unit daily
sub-dose, as herein above recited, or an appropriate  fraction thereof, of
the active ingredient. [003891 The invention further provides veterinary
compositions comprising a  compound of Formula I together with a veterinary
carrier therefore. Veterinary carriers are  materials useful for the purpose
of administering the composition and may be solid, liquid or  gaseous
materials which are otherwise inert or acceptable in the veterinary art and
are  compatible with the active ingredient. These veterinary compositions
may be administered  parenterally, orally or by any other desired route.
[00390] The amount of a compound of this invention that is combined with one
or  more excipients to produce a single dosage form will necessarily vary
depending upon the  subject treated, -the severity of the disorder or
condition, the rate of administration, the  disposition of the compound and
the discretion of the -prescribing physician. In one  embodiment, a suitable
amount of a compound of Formula I is administered to a mammal in :  need
thereof. Administration in one embodiment occurs in an amount between about
0.001  



mg/kg of body weight to about 60 mg/kg of body weight per day. In another
embodiment,  administration occurs in an amount between 0.5 mg/kg of body
weight to about 40 mg/kg of  body weight per day. In some instances, dosage
levels below the lower limit of the aforesaid  range may be more than
adequate, while in other cases still larger doses may be employed  without
causing any harmful side effect, provided that such larger doses are first
divided into  several small doses for administration throughout the day. For
further information on routes  of administration and dosage regimes, see
Chapter 25.3 in Volume 5 of Comprehensive  Medicinal Chemistry (Corwin
Hansch; Chairman of Editorial Board), Pergamori Press 1990,  which is
specifically incorporated herein by reference. [00391] The invention further
provides veterinary compositions comprising at least  79 WO 20071059257
PCT11JS20061044431  one active ingredient as above defined together with a
veterinary carrier therefore.  Veterinary carriers are materials useful for
the purpose of administering the composition and  may be solid, liquid or
gaseous materials which are otherwise inert or acceptable in the  veterinary
an and are compatible with the active ingredient. These veterinary
compositions  may be administered parenterally, orally or by any other
desired route. [003921 The amount of a compound of this invention that is
combined with one or  more excipients to produce a single dosage form will
necessarily vary depending upon the  subject treated, the severity of the
disorder or condition, the rate of administration, the  disposition of the
compound and the discretion of the prescribing physician. In one
embodiment, a suitable amount of a compound of Formula I is administered to
a mammal in  need thereof Administration in one embodiment occurs in an
amount between about 0.001  mg/kg of body weight to about 60 mg/kg of body
weight per day. In another embodiment,  administration occurs in an amount
between 0.5 mg/kg of body weight to ebopt 40 mg/kg of  body weight per day.
In someinstances, dosage-levels below the lower limit of the aforesaid
raiige may be more than adequate, while in other cases still larger doses
may be employed  without causing any harmful side effect, provided that such
larger doses are first divided into  several small doses for administration
throughout the day. For further information on routes  of administration and
dosage regimes, see Chapter 25.3 in Volume 5 of Comprehensive  Medicinal
Chemistry (Corwin Hansch; Chairman of Editorial Board), Pergamon Press 1990,
which is specifically incorporated herein by reference. 



1003931 ARTICLES OF MANUFACTURE [003941 In another embodiment of the
invention, an article of manufacture, or "kit',,  containing materials
useful for the treatment of the disorders described above is provided. in
one embodiment, the kit comprises a container comprising a compound of
Formula I, or a  solvate, metabolite, or pharmaceutically acceptable salt or
prodrug thereof. The kit may  further comprise a label or package insert on
or associated with the container. The term  "package insert" is used to
refer to instructions customarily included in commercial packages  of
therapeutic products, that contain information about the indications, usage,
dosage,  administration, contraindications and/or warnings concerning the
use of such therapeutic  products. In one embodiment, the label or package
inserts indicates that the composition  comprising a compound of Formula I
can be used to treat one or more of the diseases or  disorders disclosed
herein. [00395] In one embodiment, the kit further comprises a container.
Suitable containers  80 WO 20071059257 PCT[US20061044431  include, for
example, bottles, vials, syringes, blister pack, etc. The container may be
formed  from a variety of materials such as glass or plastic. The container
may hold a compound of  Formula I or a formulation thereof which is
effective for treating one or more diseases or  disorders disclosed herein
and may have a sterile access port (for example, the container may  be an
intravenous solution bag or a vial having a stopper pierceable by a
hypodermic  injection needle). ]00396] The kit may further comprise
directions for the administration of the  compound of Formula I and, if
present, the second pharmaceutical formulation. For  example, when the kit
comprises a first composition comprising a compound of Formula I  and a
second pharmaceutical formulation, the kit may further comprise directions
for the  simultaneous, sequential or separate administration of the first
and second pharmaceutical  compositions to a.patient in need thereof.
(00397] In another embodiment, the kits are suitable for the delivery of
solid oral  forms of a compound of Formula I, such as.tablets or capsules.
Such a kit can include a  .number ofunit dosages. Such kits can include a
card having the dosages oriented in the order  of theie intended use. An
example of such a kit is a "blister pack". Blister packs are well  known in
the packaging industry -and are widely used for packaging pharmaceutical
unit  



dosage forms. If desired, a memory aid can be provided, for, example in the
form of numbers,  tetters, or other markings or with a calendar insert,
designating the days in the treatment  schedule inrwhich the dosages can be
administered. [00398] According to one embodiment, an article of manufacture
may comprise (a) a  first container with a compound of Formula I contained
therein; and optionally (b) a second - container with a second
pharmaceutical formulation contained therein, wherein the second
pharmaceutical formulation comprises a second compound having, for example,
antihyperproliferative activity. Alternatively, or additionally, the
article. of manufacture may  further comprise a third container comprising a
pharmaceutically-acceptable buffer, such as  bacteriostatic water for
injection (BWFI), phosphate-buffered saline, Ringers solution and  dextrose
solution. It may further include other materials desirable from a commercial
and  user standpoint, including other buffers, diluents, filters, needles,
and syringes. [00399] In certain other embodiments wherein the kit comprises
a composition of  Formula I and a second therapeutic agent, the kit may
comprise a container for containing the  separate compositions such as a
divided bottle or a divided foil packet, however, the separate  compositions
may also be contained within a single, undivided container. Typically, the
kit  81 WO 2007/059257 PCT/US2006/044431  comprises directions for the
administration of the separate components. The kit form is  particularly
advantageous when the separate components are preferably administered in
different dosage forms (e.g., oral and parenteral), are administered at
different dosage  intervals, or when titration of the individual components
of the combination is desired by the  prescribing physician. BIOLOGICAL
EXAMPLES  Example A EGFR ( ErbB2 Enzymatic Assays [00400] ThermoLabSystems
Immulon 4HBX 96-well plates are coated by incubation  overnight at room
temperature with 100 liL per well of 0.25 mg/mL Poly (Glu, Tyr) 4:1  (PGT)
(Sigma Chemical Co., St. Louis, MO) in PBS (phosphate buffered saline).
Excess  POT is removed by aspiration, and the plate is washed three times
with wash buffer (0.1%  Tween 20 in PBS). The kinase reaction. is performed
in 100 AL of 50 mM IIEPES (pH 7.3)  containing 125 mM sodium chloride, 24 mM
magnesium chloride, 0.1 mM sodium  



orthovanadate, 15 pM ATP (adenosine triphosphate) and 0.3 units/mL EGFR
(epidermal  growth factor receptor) (BIOMOL Research Laboratories, Inc.,
Plymouth Meeting, PA). The  compound in DMSO (dimethylsulfoxide) is added to
give a final DMSO concentration of  about 1%. Phosporylation is initiated by
the addition of ATP and incubated for 30 minutes at  room temperature. The
kinase reaction is terminated by aspiration of the reaction mixture  and
subsequent washing-with wash buffer (see above). Phosphorylated PGT is
detected by  30 incubation with 100 p.L per well HRP conjugated PY20
antiphosphotyrosine antibody  (Zymed Laboratories, Inc., South San
Francisco, CA) diluted to 0.2 g/mL in 3% BSA and  0.05% Tween 20 in PBS.
Antibody is removed by aspiration, and the plate is washed.with  wash
buffer. The colorimctric signal is developed by the addition of 100 L per
well TMB  Microwell Peroxidase Substrate (Kirkegaard and Perry,
Gaithersburg, MD), and stopped by  the addition of 100 IfL per well IM
phosphoric acid. Phosphotyrosine in measured by  absorbance at 450 nm.
[00401] The ErbB2 kinase is as above using 250 ng/mL erbB2 intracellular
domain in  place of EGFR. The intracellular domain of the ErbB2 tyrosine
kinase (amino acids 691 - 1255) is expressed as a his-tagged protein in
Baculovirus and purified by nickel chelating, ion  exchange and size
exclusion chromatography. [00402] Compounds of the present invention have
IC50's from less than I nM to 50  mM. 82 WO 20071059257 PCT1US20061044431
Example B Cellular ErbB2 vho horvlation assay 1004031 The cellular potency
of compounds is measured by the inhibition of  phosphorylated erbB2
(p-erbB2) in the BT474 cell line which overexpresses crbB2 and
consequently, has high basal levels of p-erbB2. BT474 cells are plated in 96
well plates and  incubated overnight at 37 C/5% CO2. The next day, the
medium is replaced with serum-free  medium, followed by the addition of
compounds for 2 hours. Cells are lysed by the addition of  lysis buffer and
freezing at -80 C. Thawed and clarified lysates are then added to 96-well
plates  that are coated with an anti-erbB2 antibody. Phosphorylated erbB2 is
detected with a phospho- tyrosine antibody using an ELISA format. Compounds
of the present invention have ICsos of  less than I pM in this assay. 



Example c Cellular EGFR nhosphorvlation assay [00404] This assay measures
the inhibition of EGF-induced phosphorylated EGFR  (pEGFR) in.the A431- cell
line which overexpresses EGFR. Cells are plated in 96 well-plates  and
incubated for 6-8 hrs at 37 'C 15% COZ before being serum-starved overnight.
The next  day, compounds are added for I hour before a 10 minute induction
with EGF. Cells are lysed by  the addition of lysis buffer and freezing at
-80 C. Thawed and clarified lysates are then added  to 96-well plates
that-are coated with an anti-EGFR antibody; p-EGFR is then detected by a
.phospho-tyrosine antibody-using an ELISA format. PREPARATIVE EXAMPLES
100405] In order to illustrate the invention, the following examples are
included.  However, it is to be understood that these examples do not limit
the invention and are only .  meant to suggest a method of practicing the
invention. Persons skilled in the art will recognize  that the chemical
reactions described may be readily adapted to prepare a number, of other
compounds of the invention, and alternative methods for preparing the
compounds of this  invention are deemed to be within the scope of this
invention. For example, the synthesis of  non-exemplified compounds
according to the invention may be successfully performed by  modifications
apparent to those skilled in the art, e.g., by appropriately protecting
interfering  groups, by utilizing other suitable reagents known in the art
other than those described, andlor by  making routine modifications of
reaction conditions. Alternatively, other reactions disclosed  herein or
known in the art will be recognized as having applicability for preparing
other  compounds of the invention. 83 WO 20071059257 PCT/US20061044431
[00406] rn the examples described below, unless otherwise indicated all
temperatures are  set forth in degrees Celsius. Reagents were purchased from
commercial suppliers such as  Aldrich Chemical Company, Lancaster, TCI or
Maybridge, and were used without further  purification unless otherwise
indicated. Tetrahydrofuran (THF), NN-dimethylfonnamide  (DMF),
dichloromethane (DCM), dichloroethane (DCE), toluene, dioxane and 1,2-
difluoroethane were purchased from Aldrich in Sure seal bottles and used as
received. [00407] The reactions set forth below were done generally under a
positive pressure of  nitrogen or argon or with a drying tube (unless
otherwise stated) in anhydrous solvents, and the  



reaction flasks were typically fitted with rubber septa for the introduction
of substrates and  reagents via syringe. Glassware was oven dried and/or
heat dried. [00408] Column chromatography was done on a Biotage system
(Manufacturer: Dyax  Corporation) having a silica gel column or on a silica
SepPak cartridge (Waters). 'H NMR  spectra were recorded on a Varian
instrument operating at 400 MHz. 'H-NMR spectra were  obtained as CDCI3,
CD3OD or ds-DMSO solutions (reported in ppm),'using TMS as the  reference
standard (0.0 ppm). When peak multiplicities are reported, the following
abbreviations arc used. s (singlet), d (doublet), t (triplet), m
(multiplet), by (broadened), dd  (doublet of doublets), dt (doublet of
triplets): Coupling constants, when given, are reported in  Hertz (Hz).
Example 1 o l\ N N F1N / / O  N N Y ,N  ~O NJ Synthesis of
N6-f4.4-dimethvl-4.5-dihvdrooxazol-2-yl)-N4-(3-methvl-4-(2-
methylbenzofdloxazol-5-vloxy)nhenyf)auinazoline-4.6-diamine  [00409] Step A:
Preparation ofN'-(2-cyano-4-nitronhenvh-N.N-dimethvlformamidine: A  mixture
of 2-amino-5-nitrobcnzonitrile (30.0 g, 184 mmol) and dimethoxy-N,N-
dimelhylmethanamine (29.6 mL, 223 mmol) was heated to 100 C for 2 hours. The
reaction  mixture was concentrated under reduced pressure and dissolved in
dichloromethano. The  solution was run through a silica plug washing the
plug with ethyl acetate. The filtrate was  concentrated under reduced
pressure, stirred with ether and filtered to provide the product (35.0  g,
87%) as yellow solid. 84 WO 2007/059257 PCTIUS2006/044431  [004101 Step B:
Preparation of N'-(4-amino-2-cvanonhenyl)-N.N-dimethylformamidine:  A
solution of N-(2-cyan-4-nitrophenyl)-N,N-dimethylfarmamidine (30.0 g, 137
mmol),  cyclohexene (200 tnL) and 10% Pd on carbon (3.0 g) in methanol (IL)
was refluxed for 10  hours under a hydrogen atmosphere. The hot solution was
filtered through Celite and the filtrate  was concentrated under reduced
pressure. The residue was recrystallized from  



dichloromethanelearbon tetrachloride to provide the product (23.4 g, 90%) as
pale gray crystals.  [00411j Step C: Preoaration of
1-(3-cyan-4-((dlmethvlamino)methyleneamino)phenyi)- 341
-ydroxv-2-methybropan-2-vl)thiourea To a cooled (-10 C) solution of
thiocarbonyldiimidazole (21 l g, 1.178 mol) in THE (1.5 L) was added slowly
via cannula a  solution of N'-(4-amino-2-eyanophenyl)-NN-dimethylformamidine
(201.6 g, 1.071 mol) in  THE (1.5 L). After stirring at -10 C for 25
minutes, a solution of 2-amino-2-methylpropan-l-ol  (120 g, 1.4 mol) in THE
(500 mL) was slowly added to the mixture. After warming to room  temperature
and stirring for 16 hours, the mixture was washed with saturated sodium
chloride (2  X 2 L). The combined aqueous layers were extracted with MTBE (2
L) and ethyl acetate (4 X I  L). The combined organic layers were dried
ovcr'MgSO4 and concentrated under reduced  pressure. The residue was
crystallized with MTBE and ethyl acetate to provide the product  (116.9 g,
34%) as yellow solid. [004121 Step D: Preparation of
1-(2.5-dihvdroxvuhenvl)ethanone oxime: To a solution  of
1-(2,5-dihydroxyphenyl)ethanone (10.0 g,'65.73 mmol) in ethanol (200 mL) was
added  hydroxylamine hydrochloride (13.7'g, 197.2 mmol). After heating to
reflux for 16 hours, the  solvent was reduced under reduced pressure. Ethyl
acetate (200 mL) and water were added and  the mixture was extracted with
ethyl acetate (3 X). The combined organic layers were dried and
concentrated to provide the product (10 g, 91%) as yellow solid. [00413].
Step E: Preparation of 2-methylbenzoldloxazol-5-ol: To a cooled (0 C)
solution  of I-(2,5-dihydroxyphenyl)ethanone oxime (1.0 & 5.98 mmol) in DMF
(30 mL)was added  dropwise POC6 (0.661 mL, 6.58 mmol). After stirring at 0 C
for 1 hour and then at room  temperature for 2 hours, the mixture was washed
with water. The aqueous layer was extracted  with ethyl acetate and the
combined organics were dried and concentrated under reduced  pressure to
provide the crude product that was used without further purification.
[004141 Step F. Preparation of
2-methyl-5-(2-methyl-4-nitrophenoxy)benzo[dloxazole:
2-Methylbertzo[djoxazol-5-ol (0.86 g, 5.77 mmol) ,
1-fluoro-2-methyl-4-nitrobenzene (0.98 g,  6.34 mmol) and K2CO3 (1.59 &
11.53 mmol) were combined in DMF and heated to 50 C for  16 hours. The
reaction mixture was cooled to room temperature and poured into ice water.
The  85 WO 2007/059257 PCT/US2006/044431  mixture was extracted with ethyl
acetate (3 X). The combined organics were washed with brine,  dried, and
concentrated under reduced pressure. The residue was chromatographed (20% to
40%  



ethyl acetate in hexanes) to provide the product (0.671 g, 41%) as yellow
solid. [00415] Step G: Preparation of 3-methyl-4-(2 methvlbenzofdloxazol-5-
yloxy)benzenamine: To a solution of
2-methyl-5-(2-methyl-4-nitrophenoxy)benzojd]oxazole  (671 mg, 2,36 mmol) in
ethanol (10 mL) was added IO%o palladium on carbon (50 mg, 0.047  mmol). The
reaction mixture was subjected to 40 psi of hydrogen for 2.5 hours. The
mixture  was filtered and the filtrate was concentrated under reduced
pressure. The residue was  chromatographed to provide the product (0.411 g,
69%) as yellow oil. [00416] Step H: preparation of
1+(1-hydroxy-2-methvlbropan-2-vf1-3-(4-(3-methyl-4-(2-
methylbenzoidloxezol-5-vlo,ly)phenvlaminotauinazolin-6-yi)thiourea: To a
solution of 1-(3-
cyano-4-((dimethylamino)methyleneamino)phenyl)-3-(1-hydroxy-2-methylpropan-2
-yl)thiourea  (275 mg, 0.861 mmol) and
3-methyl-4-(2-methylbenzo[d]oxazol-5-yloxy)benzenamine (241  mg; 0.947 mmol)
in isopropyl acetate (2 mL). was added acetic acid (02 ml.,, 3.44 mmol).
After  stirring at room temperature for 16. hours, hexanes was added and
stirred with the mixture for 30  minutes. 'The mixture was filtered to
provide the crude product (281 mg, 62%) as yellow solid.  [00417] Step 1:
Preparation of N6-(4.4-imethvl-4.5-dihydrooxazoi-2-vll-N4-(3-methvl-
4d2-methvlbenzoldlsxazol-5-vloxylphenvllquinazoline-4.6-diamine: To a
solution of 1-(I-
bydmxy-2-methylpropan-2-yl)-3-(4-(3-methyl-4-(2-methylbenzo[d]oxazol-5
yloxy)phenylamino)quinazolin-6-yl)tiourea (156 mg, 0.295 mmol) and NaOH (71
mg, 1.77  mmol) in TIIF (5 mL) was added tosylohloride (113 mg, 0.590 mmol).
After stirring at room  temperature for 3 hours, water was added and the
mixture was extracted with ethyl acetate (2 X).  The combined organics were
washed with 1M NaOH and then.brine. The solution was dried and  concentrated
under reduced pressure. The yellow residue was chromatographed to isolate a
white solid. The solid was triturated with ether and chromatographed again
to provide the pure  product (92 mg, 63%) as white solid. MS APCI (+) m/z
495 (M+1) detected; 'H NMR (400  MHz, DMSOd6) 8 9.49 (hr. s, 1H), 8.45 (s,
IH), 7,95 (br. s, 1H), 7.81 (br. s, 1H), 7.73 (br. in,  24, 7.65 (s, 1H),
7.62 (s, 1H), 7.46 (br. s, IH), 7.12 (d, IH), 6.97 (dd, 1H), 6.93 (d, 1H),
4.08  (in, 211), 2.60 (s, 3H), 2.21 (s, 3H), 128 (s, 6H). Example 2  86 WO
2007/059257 PCTIUS2006/044431  HNN N6-(4 4-dimethyl-4 5-dihydrooxazol-2-yi)
N4-(3-metal-4-(2-methvlhenzofdloxazol-6- 



vloxy)nhenyl)quinazoline-4.6-diamine  [00418] Prepared according to the
procedure for Example I using 1-(2,4- dihydroxyphenyl)ethanone in place of
I-(2,5-dihydroxyphenyl)ethanone. MS APCI (+) m/z 495  (M+I) detected; 'H NMH
(400 MHz, DMSO-d6) 8 9.49 (s, 1H), 8.45 (s, 11-1), 7.95 (br. s, ID),  7.83
(br. s, 11.0, 7.76 (br, s, 1 H), 7.65 (br. s, 1H), 7.61 (d, I H, J= 8 Hz),
7.20 (d, IH, J= 2 Hz),  6.96 (d, 1H, J= 8 Hz), 6.93 (dd, I H, J= 8 Hz, 2
Hz), 4.09 (br. s, 2H), 2.58 (s, 314), 2:21 (s, 313),  1.28 (s, 6H). Example
3 0  HN -{S  N N o f~ NJ N6-(4.4-dimethvloxazolidin-2-vlidene); N4-(3-m
ethyl-4-(2-meth vlbenzofdlthiazol-5- vloxy)0hcnvIcpinazoline-4,6-diamine
[00419] Prepared according to the procedure for Example I using 2-
methylbenzo[d]thiazol-5.01 in place of 2-methylbenzo[d]oxazol-5-ol. MS APCI
(+) m/z 511  (M+1) detected; 'H NM (400 MHz, DMSO-d6) 89.53 (s, I R), 8.47
(s, 11-1), 8.02 (s, 11-0, 8.00  (d, 1H, J= 8 Hz), 7.83 (s, 11-1),7,75 (d,1H,
J- 7 Hz), 7.66 (d, 1H, J= 8 I3z), 7.29 (d, IH, J= 2  Hz), 7.08 (dd, IN, J= 8
Hz, 2 Hz), 7.03 (d, 1H, J= 8 Hz), 4.08 (s, 213), 2.77 (s, 3H),2.20 (s,  3H),
1.28 (s, 6H). Example 4 ~---(N  Y'N ~ " O ! i NJ  87 WO 20071059257
PCT/US20061044431
N6-f44-dimethvloxazolidin-2-vlidene)-N4-(3-methyl-4-(2-methylbenzoldit iaz
1-6 'Kloxv)nhenvl)guinezoli e-4.6-diamine 1004201 Step A: Preoazation of
2-methvlbenzoldlthiazol-6-ol: To a cooled (-78 C)  solution
of6-methoxy-2-methylbenzo[d]thiazo)e (0.861 g, 4.80 mmol) in dichloromethane
(10  mL) was added BBr3 (5 mL of 1.0 M solution in dichloromethane). After
slowly warming to  room temperature and stirring for 16 hours, the mixture
was cooled to 0 C and slowly quenched  



with methanol (20 mL). The reaction mixture was warmed to room temperature
and  concentrated under reduced pressure. The residue was partitioned
between saturated NaHCO3  and dichloromethane/isopropyl alcohol (851)5). The
organic layer was dried over Na2SO4,  filtered, and concentrated under
reduced pressure to provide the crude product (0.351 g, 44%)  that was used
without further purification. [00421] Step B: The title compound was
prepared according to the procedure for  Example I using
2-methylbenzo[d]thiazol-6-ol in place of 2-methylbenzo[d]oxazol-5-ol. MS
APCI (+) m/z 51 I (M+1) detected; 'H NMR (400 MHz, DMSO-d6) S 9.51 (s, LU),
8.46 (s, I H),  8.03 (br. s; 1H), 7.87 (d, 1H, J= 9 Hz), 7.83 (s, 111), 7;75
(d, 1H, J= 8 Hz), 7.65 (d, 1H, J- 8  Hz), 7.50 (d, 1H, J- 2 Hz), 7.10 (dd, I
H, J- 8 Hz, 2 Hz), 7+00 (d, IH; J= 8 Hz), 4.07 (s, 211),  2.76 (s, 3H), 2.20
(s, 3H), 1.28 (s, 6H). Example 5 O  \ '! \  HN H D N ' i J Nr
ME-(4.4-dimethyloxazolidin-2-vl idene)-N4-(3-methvl-4-(quinolin-6- y
joxy)uhen)l)auinazoline-4.6-diamine [004221 Prepared according to the
procedure for Example I using quinolin-6-ol in place  of 2
methylbenzojd]oxazol-5-ol. MS APCI (+) m)z 491 (M+1) detected; 'H NMR (400
MHz,  DMSO-d6) 5 9-54 (s, 111), 8.78 (dd, iH, J = 5 Hz, 2Hz), 8.48 (s, I H),
8.25 (d, IH, J = 9 Hz),  8.05 (d, IH, J= 9 Hz), 7.89 (s, IH), 7.82 (d, IH,
J- 8 Hz), 7.66 (d, 1 H. J- 9 Hz), 7.56 (dd, 214,  J- 9 Hz, 3 Hz), 7.46 (dd,
2H, J= 9 Hz, 5 Hz), 7.16 (d, 2H, J- 2 Hz), 7.10 (d, IH, J- 9 Hz),  4.08 (s,
2H), 2.21 (s, 3H), 1.29 (s, 6H). Example 6  88 WO 2007/059257
PCT/US2006/044431  O HH HN \ ~ ~ \ ~N  N,N N 



/\--O N)
N6-(4.4-dimethyl-4.5-dihydrooxazol-2-yl)-N4-(4-(isoquinolin-7-vioxy)-3-
methvloheny#)guinazoline-4,6-diamine [004231 Prepared according to the
procedure for Example I using isoquinolin-7-ol in  place of
2-methylbenzo(d)oxazol-5-o1. MS APCI (+) m/z 491 (M+1) detected; 'R NMR (400
MHz, DMSO-d6) S 9.58 (s, IN), 9.18 (s, IH), 8.49 (s, IH), 8.41 (d, IH), 8.04
(br. s, IH), 8.03  (d, 1H), 7.90 (s, IH), 7.85 (d, IH), 7.81 (d, 21-1), 7.67
(d, IH), 7.60 (dd, 2H), 7.28 (d, IH), 7.12  (d, IM, 4.08 (s, 2H), 2.20 (s,
3H),1.29 (s, 6H). Example 7 O  H HN \ ' f \  Ny N ~N \.O I ,~J N \ J
N6-(4.4-dimethvl-4.5-dihvdrooxazol-2 vii)-N4-(3-met vl-4-(uinolin-7-
yloxy)phcnyl )guinazoline-4.6-diamine 100424) Prepared according to the
procedure for Example 1 using quinolin-7-ol in place  of
2-methylbenzo[d]oxazol-5-ol. MS APCI (+) m/z 491 (M+1) detected; 'H NMR (400
MHz,  DM$O-d6) 6 9.59 (s, IH), 8.81 (dd, I H, J = 2 Hz, 5 Hz), 8.49 (s, I
H), 8.34 (d, .1 H, J- 8 Hz),  8.04 (br. s, IH), 8.02 (d,'IH, J= 9 Hz), 7.89
(br. s, IM 7.84 (d, IH, J= 9 Hz), 7.66 (d, IH, J=  9 Hz), 7.43 (m, 3H)',
7.16 (d, 113, J = 9 Hz), 7.09 (d, 1H, J = 2 Hz), 4.08 (s, 2H), 219 (s, 3H),
1.76 (s, 6H). Example 8 O  H HN N' ) \  N N N N  /moo NJ SA
N4-(4-(benzoL)thiazol-(v-vloxv)-3-methy;uhenvl)-N6-(4 4-dimethyl-4
5-dihydrooxazol-2- yl)quinazoline-4,6-diamine  89 WO 20071059257
PCT/US2006l044431  [00425] Step A: Preparation of benzofdlthiazol-6-ol:
6-methoxybenzo[d]thiazole  



hydrobromide (1.00 g, 4.06 mmol) was dissolved in aqueous hydrobromide (10
ruL of 48%  solution). After heating to reflux for 10 hours, the mixture was
cooled in an ice bath and diluted  with water (50 mL). After adjusting the
pH to 8 with the slow addition of solid NaHCO3, the  mixture was filtered,
washing the solid with water and air-drying to provide the product (0.35 g,
57%) as white solid. [00426) Step B: The title compound was prepared
according to the procedure for  Example I using benzo(d]thiazol-6-ol in
place of 2-methylbenzo[d]oxazol-5-o1. MS APCI (+)  m/.-497 (M+l) detected;
'H NMR (400 MHz, DMSO-d6) 6 9.55 (s, 1H), 9.26 (s, 1H), 8.47 (s,  IN), 8.06
(d, iH, J= 9 Hz), 8,01(br. s, I H), 7.85 (s, IM, 7.77 (d, 1 H, J- 8 Hz),
7.66 (d, 1 H, J=  8 Hz), 7.61 (d, IH, J-2 Hz), 7.20 (dd, IH, J= 9 Hz, 2 Hz),
7.03 (d, IH, J- 9 Hz), 4.07 (s, 211),  2.21 (a, 3H), 1.28 (s, 6H). Example!)
H HN N ~j4fV  X10 / NJ N444-([1.2.41triazolol4.3-al
pvridin-7-vloxv)-3-methvlphenvll-N6-(4.4-dimethyl-4,5-
dihydrooxazol-2-yl)auinazoline-4.6-diam,ine  1004271 Step A: Preparation of
4-lbenzvloxyl-2-chloroo, ridine: To a cooled (0 C) slurry  -of washed
(hexanes) sodium hydride (14.07 g, 352 mmol) in THE (650 mL) was added
dropwise a solution of benzyl alcohol (35.2 mL, 337 mniol) in THE (200 mL).
After stirring for  15 minutes, a solution of 2-chioro-4-nitropyridine (50
g, 306 mmol) in THE (200 mL) was  added dropwise. After heating to reflux
for 16 hours, the black slurry was diluted with water  (200 mL) and
concentrated to remove the THE. The resulting mixture was diluted with more
water and filtered. The filtrate was extracted with ether and ethyl acetate.
The combine organics  were dried and concentrated. The residue was
chromatographed (10% ethyl acetate in hexanes)  to provide the product as
orange solid. 1004281 Step B: Preparation of
1-(4taenzvloxy)pyridin-2-vl)hvdrazinc: To a solution of
4-(benzyloxy)-2-chloropyridine (4.89 g, 22.30 mmol) in pyridine (120 mL) was
added hydrazine  (45 Yn4 22.30 mmol). After heating to reflux for 18 hours,
the mixture was concentrated to  provide the crude product, which was used
without further purification. 90 WO 20071059257 PCT/US20061044431  



[00429] Step C: Preparation of 7-(benzvloxy)-f I ,2. ltriazolo[4.3-alp
idine: To a  solution of 1-(4-(benzyloxy)pyridin-2-yl)hydrazine (3.52 g,
16.35 mmol) in trimethoxymethane  (20 mL, 16.35 mmol) was added
4-methylbenzenesulibnic acid (2.816 g, 16.35 mmol). After  heating to 60 C
for 2 hours, the reaction mixture was concentrated under reduced pressure.
The  residue was chromatographed (ethyl acetate and 20:1
dichloromethanehnethanol) to provide the  product (2.33 g, 63%). [00430]
Step D: Preparation of (1,2,4ltriazolof4.3-alpyridin-7ro1: To a solution of
7- (benzyloxy)-[I,2,4]triazolo[4,3-a]pyridine (0.512 g, 2.27 mmol) in
ethanol (30 ml..) was added  Pd/C (0.5 g). After stirring under a hydrogen
balloon for 3 hours, the mixture was filtered  through celite and washed
with ethanol (30 mL). The filtrate was concentrated under reduced  pressure
and chrmmatographed (20:1 dichloromethanefinethanol) to provide the product.
[00431] Step E: The title compound was prepared according to the procedure
for  -Example 1 using [1,2,4]triazolo[4,3-a]pyridin-7-ol in place of
2-methylbenzo[d]oxazol-5-ol,  MS ESl (+) mh 481 (M+l) detested; 'H NMR. (400
MHz, CDC13) 8 8.79 (s, IH), 8.58 (s, IH),  8.19 (m 2H), 7.85 (s, Ili), 7.74
(m, 3H), 733. (d, IM, 7.12 (d, 1H), 6.89 (dd, 111), 6.79 (9, 1 H),  4.14 (s,
2H), 2.26 (s, 311), 1.46 (s, 61P. Example 10 HN, I 1  y 1 ~  f~YN ~N N x-oi
NJ Synthesis of N4-(4-(H-imidazof
I.2-alavridin-7-yloxy)-3-methylyhenyl)-N6-(4,4-dimethyl- 4.5-dihvdrooxazol-2
vf)ouinazoline-4.6-diamine 1004321. Step A: Preparation of
M[benzylaxv)pyridin-2 amine: To a mixture of 4- (benzyloxy)-2-chloropyridine
(1.10 g, 5.01 mmol), Pdzdba3 (46 mg, 0.05 mmol) and 2-
(dicyclohexylphosphino)-2',4',6'-tri-i-propyl-1,1'-biphenyl (57 mg, 0.120
mmol) in THE (10 mL)  was added LHMDS (6 mL of 1.0 M solution). After
heating to 65 C for 30 minutes, the mixture  was cooled to room temperature
and concentrated onto silica gel. The product was eluted with  20:1 ethyl
acetateWmethanot to isolate a pale gold solid (0.97 g. 96%). [00433] Step B:
Preparation of tert-butyl 4-(benzyloxy)pyr_idin-2-ylcarbamate: To a
solution of 4-(benzyloxy)pyridin-2-amine (4.6 g, 22.97 mmol) in tBuOH (50
mL) was added  boc-anhydride (5.57 & 25.5 mmol). After heating to 50 C for 1
hour, ethanol (200 mL) was  



91 WO 20071059257 PCT/US20061044431  added to the reaction mixture. The room
temperature mixture was filtered to provide the solid  product (5.89 g,
85%). [004341 Step C: Preparation of tert-butyl
4-hvdroxwvridin-2-vlcarbamate: To a solution  of tert-butyl
4-(benzyloxy)pyridin-2-ylcarbamate (5.89 g, 19.6 mmot) in methanol was added
palladium on carbon (1.04 g, 0.981 mmol). After stirring under a hydrogen
balloon at room  temperature for 70 minutes, the solids were removed by
filtration. The filtrate was concentrated  under reduced pressure and
solidified under high vacuum to provide the product (4.12 & 99%)  as white
solid. 100435] Step D: Preparation of tert-butyl
4-(2-methyl4-nitronhenoxy)pyridin-2- ylcarbamate: To a solution of
tert-butyl 4-hydroxypyridin-2-ylcarbamate (4.12 g, 19.6 mmol)  and
l-fluoro-2-methyl-4-nitrobenzene (3.34.g, 21.6 mmol) in DMF (40 mL) was
added K2CO3  (4.06 & 29.04 mmol). After heating to 65 C for 64 hours, the
mixture was cooled to room  temperature and poured into ice water (200 mL).
The reaction mixture was extracted several  times with ethyl-acetate. The
combined organics were concentrated under reduced pressure. The  residue was
chromatographed-(20% ethylacetate in hexanes) to provide the product (2.03
g;  30%). [004361 Stop P: Preparation of 4{2-methyl-4-nitrophenoxy)oyridin
2-amine: To a  solution of text-butyl
4-(2-methyl-4-nitrophenoxy)pyridin-2-ylcarbamate (1.0 g, 2.90 mmol) in
dichloromethane (28 mL) was added TFA (4 mL). After stirring at room
temperature for 6  hours,, the reaction mixture was concentrated under
reduced pressure to provide the crude  product that was used without further
purification. [004371 - Step F: Preparation of
742-methyl-4-nitroohenoxy)H-imidazo[l.2-a)pyridine:  To a solution of
4-(2-methyl-4-nitrophenoxy)pyridin-2-amine (0.71 & 2.90 mmol) in
dichloromethane (25 mL) was added saturated NaHCO3 (25. mL) followed by
chloroacetaldehyde (1.14 g, 7.24 mmcl). After stirring at room temperature
for 16 hours, the  mixture was diluted with water and dichloromethane. The
aqueous layer was extracted with  diohloromethane and the combined organics
were dried and concentrated under reduced  pressure, The residue was
chromatographed to provide the product (0.61 g, 78%) as sticky  yellow
solid. [004381 Step G: Preparation of 4-(H-imi aof12-alpyridin-7-vlox))-3- 



methyl namine: To a solution of 7-(2-methyl-4-nitrophenoxy)H-imidazof
l,2-a]pyridine  (0.59 g, 2.19 mmol) in ethanol was added palladium on carbon
(0.116 g, 0.11 mmol). After  stirring at room temperature under a hydrogen
balloon for 16 hours, the solids were removed by  92 WO 2007(059257
PCT1US2006(044431  filtration. The filtrate was concentrated under reduced
pressure and solidified under high  vacuum to provide the product (0.51 g,
97%) as white foam. f00439) Step H: PPenaarattion of
N4-(4-(H-imidazofl.2-a]p)ridin-7-yloxy]-3-
methvlphenyl)-N6-(4.4-dimethyl4.5-dihvdrooxazol-2-)Llquinazoline-4.6-diamine
: To a mixture  of 4-(H-imidazo[1,2-a]pyridin-7-yloxy)-3-methylbenzenamine
(0.124 g, 0.518 mmol) and I-(3-
cyano-4-((dimethylamino)methyleneamino)phenyl)-3-(1-hydroxy-2-methylpropan-2
-yl)thiourea  (0.151 g, 0.471 mmol) in isopropyl acetate (2 mL) was added
acetic acid (1 mL). After stirring  at room temperature for 16 hours,
hexanes were added to the mixture and the yellow solid was  collected by
filtration, To a solution of this product dissolved in THP (1 mL) was
added,tosyl  chloride (0.180 g, 0.942 mmol) and NaOll (2.8 mL of 1 M
solution). After stirring at room  temperature for 30 minutes, water was
added to the mixture and it was extracted with ethyl  acetate twice. The
combined organics were washed with NaOH (1 M) and brine. The solution  was
dried; filtered, and concentrated under reduced pressure. The yellow residue
was triturated  with ethyl acet$e/MTBE to provide the product(0,10 g, 44%)
as white'solid. MS APCI (+) m/z  480 (M+l) detected; SH NMR (400 MHz,
DMSO-d6) S 9.55 (s, 113), 8.54 (d, ZH, J = 7 1-b-),  -8.48 (s, 1H), 8.00
(br. s, 1H), 7.84 (m, 314), 7.66 (d, iH, J 8 Hz), 7.50 (br. s, IH), 7.43 (s,
1H),  7.12 (d, IN, J= 8 Hz), 6.80 (dd, IH, J- 7 Hz, 2 Hz), 6.53 (d, IH, J= 2
Hz), 4,08 (hr, s, 2H),  2.19 (s, 314), 1.28 (s, 6H). Example 11 HN N,  0 -
11 A; N444-(f 1.2.4ltriazolof 1.5a)pvridin-7-yloxy
-3-methylohenpll-N6-(4.4-dimethvt-4 j
dihvdrooxazol-2-v11auinazoline-4,6-diami ine t004401 Step A: Prep ation of
(Z) N N-dimethvl-N'-(4-(2-methyl-4- nitrovhenoxy)pwidin-2-yl)formamidine: To
a solution of 4-(2-methyl-4-nitrophenoxy)pyridin- 2-amine (2.05 g, 8.34
mmol) in ethanol (9 mL) was added dimethoxy-N,N- dimethylmethanamine (1.18
mL, 8.34 mmol). After heating to 80 C for 1 hour, the mixture was  



concentrated under reduced pressure to provide the crude product as dark
oil. [00441] Step B: Preparation of 7-(2-methyl-4-nitroohe
oxy-f1.241triazolol1.5- a ]MTidin To a cooled (0 C) solution of
(2)-N,N-dimethyl-N'-(4-(2-methyl-4- 93 WO 2007/059257 PCTIUS20061044431
nitrophenoxy)pyridin-2-yl)fonnamidine (1.00 g, 3.33 mmal) in methanol (5 mL)
was added  pyridine (0.54 mL, 6.66 mmol) and hydroxylamine sulfonic acid
(0.427 g, 3.66 mmol). After  stirring at room temperature for 2 hours, the
precipitate was filtered to provide the product  (0.442 & 49%) as white
solid. 100442] Step C: The title compound was prepared according to the
procedure for  Example I using
[7-(2-methyl-4-nitrophenoxy)-[1,2,4]triazolo[l,5-a]pyridine in place of 2-
methyl-5-(2-methyl-4-nitrophenoxy)benzo[d]oxazofe. MS APCI (+) m/a 481 (M+l)
detected;  'H NMR. (400 MHz, CDCI3) 8 9.58 (s, IH), 8.93 (d, 1H), 8.49 (s,
1H), 8.38 (s, 1H), 7,92 (br. in,  214), 7.67 (br. a, IH), 7.47 (br. a, IH),
7.19 (d, 1H), 7.03 (dd, IH), 6.79 (d, 114), 4.08 (s, 21-1),  2.19 (s, 31.1),
1.28 (s, 61). Example 12 "" O  I1 HN \ )V;\  N N NJ N~/N~ . .
N6-(4.4-dimethyl-4.5-dihvdrooxazol-2-vl)-N4-(3-methyl-4-(1-methyl-IH-benzofd
l imidazol- 5 yloxy)phenvl uinazoline-4.6-diamine 1004431 Step A:
Preparation of 4-(2-methyl-4-nitrophenoxy)-2-nitrobenzenamine: To a
solution of 1-tluoro-2-methyl-4-nitrobenzene (2.02 g, 13.0 mmol) and
4-amino-3-nitrophenol  (222 & 14A mmol) in DMF (20 mL) was added cesium
carbonate (5.28 g, 16.2-mmol). After  heating to 60 C for 10 hours, the
mixture was diluted with water (100 mL) and filtered. The  precipitate was
washed with water and air-dried to provide the product (3.28 g, 87%) as dark
solid. . [00444] Step B: Preparation of N-methyl-4-
-methyl-4-nitroohenoxy)-2- nitrobenaenamine: To a solution of sodium
hydroxide (10.2 g in 10.5 mL water) was added  toluene (15 mL),
4-(2-tnethyl-4-nitroplenoxy)-2-nitrobenzenamine (2.00 g, 6.92 mmol),
dimethyl sulfate (750 p1., 7.88 mmol) and tetrabutylammonium sulfate (0.277
g, 0.816 mmol).  



After stirring at room temperature, the cooled (0 C) reaction mixture was
diluted with water  (100 mL) and extracted with dichloromethane (100 mL).
The organic layer was washed with  water and brine, dried over Na2SO4,
filtered, and concentrated under reduced pressure. The  residue was
chromatographed (diehloromethane) to provide the product (1.90 g, 91%). 94
WO 2007/059257 PCT/US2006/044431  (00445] Step C: Preparation of
4-(4-amino-2-methytphenoxy)-Nl-methvlbenzene-1.2- diamine: To a solution of
N-methyl-4-(2-methyl-4-nitrophenoxy)-2-nitrobenzenamine (1.90 g,  6.27
mniol) in ethyl acetate (10 mL) and ethanol (20 mL) was added 10% Pd/C
(0.342 g, 0.321  mmol). After shaking under 50 psi of hydrogen for 1 hour,
the mixture was filtered and the  filtrate was concentrated under reduced
pressure to provide the product as clear oil. [004461 Step D: Prggargtion of
N-(3-methyl-4-(I-methyl-IH-benzo jimidazol-5 - vloxv)thenvi)frnmamide:
4-(4-amino-2-methytphenoxy)-NI-methylbenzenc-1,2-diamine (1.52  g, 6.25
mmol) was dissolved in formic acid (15 mL) and heated to reflux for 6 hours.
After  cooling to room temperature, the mixture was diluted water (100 mL)
and neutralized with  sodium bicarbonate. The mixture was partitioned
between water and dichloromethane. The  organic layer was washed with
aqueous NaHCO3, brine, dried over Na2SO4, filtered and  concentrated under
reduced pressure to provide the product (1.70 g, 97%). [00447] Step S:
Preparation of 3-methyl-4-(1-methyl-IH-bengQfdllimidazol-5- vl
)benzenapiine: To a solution of concentrated aqueous HCI (10 mL) in methahol
(10 mL)  was added N-(3-methyl=441
methyl-lH-benzo[djimidazol-5-yloxy)phenyl)formamide (1.70 g;  6.04 mmo!).
After hoating' to reflux for 2 hours, the reaction mixture was cooled to
room  temperature and diluted with water (100 mL). The mixture was
neutralized with sodium  bicarbonate and extracted with dichloromethane. The
organic solution was dried over Na2SO4,  filtered and concentrated under
reduced pressure to provide the product. [00448] Step F: The title compound
was prepared according to the procedure for  Example 1 using
3-methyl-4-(d-methyl-lH-benzo[d]imidazolh5 yloxy)benzenamine in place of
3-methyl-4-(2-methylbenzo[d]oxazol-5-yloxy)benzenamine. MS APCl (+) m/s 494
(M+1)  detected; 'H Nlvift (400 MHz, DMSO-d6) S 9.49 (s, 114), 8.44 (s, 1H),
8.17 (s, 114), 8.00 (br. s,  11.1), 7.78 (s, 11.1), 7.66 (m, 2H), 7.56 (c,
IH), 7.08 (d, ]H), 6.98 (dd,.IH), 6.86 (d, 1H), 4.07 (s,  .2H), 3.84 (s,
311), 2.23 (s, 3H), 1.28 (s, 6H). 



Example 13 O  y ~N I ~- ~N}  IV 1 N=(  `n/NY N \1 N 1 N6-(4 4-dimethvl-4
5-dihydrooxazol-2-yl)-NN4-(3-methy]-442-methvlH-imidazo[1 2-
aluyridin-7-vloxy)phenvf)quinazoline- 4.6-diamine 95 WO 20071059257
PCT/US2006l044431  [00449] Prepared according to the procedure for Example
10 using chioroacetone in  place of chloroacetaldehyde. MS APCI (+) ink 494
(ivl+l) detected; 'H NMR (400 MIIz,  DMSO-d6) S 8.47 (s, 1H), 843 (d, (H),
7.87 (m, 31.1), 7.66 (br. s, IH), 7.56 (s, 2H), 7.10 (d,  IH), 6.71 (dd,
11.1), 6.45 (s, 1H), 4.09 (s, 2H), 2.25 (s, 3H), 2.18 (s, 314), 1.11 (s,
614). Example 14 HN LJN  N) N4-(4(H-imidazo(1.2-a1pyridin 6-vlon
3-mgthvl)henyI)-N6-(4.4-dimyl-4.5- dihvdrooxaz 10
2-vllquinazolinc-4.6-di=ine [00450] Step A: Preparation of
2-chloro-5d2-methvl-4-nitronhenoxvlovridine: To a  suspension of
6-chloropyridin-3ol (3.37'g, 26.0 mtnol) and K2CO3 (7.19 g, 52.0 mmol) in
DMF  (200 mL) was added 1-fluoro-2-methyl-4-nitrobenzene (4.44 g, 28.6
mrnol). After heating to 50  C for 16 hours, the reaction. mixture was
cooled to room temperature and poured into water and  extracted with ethyl
acetate (2 X). The organic layer was washed with brine, dried over Na2SO4,
filtered, and concentrated under reduced pressure to provide the product as
yellow oil. [004511 Step. B; Preparation of
542-methyl-4-nitro2henoxv)pyridin-2-amine: To a  solution of
2-chloro-5-(2-methyl-4-nitrophenoxy)pyridine (1.13 g, 4.27 mmol),.XPl3OS
(0.097  S, 0.205 mmol) and Pd2dbas (0.078 g, 0.0853 mmol) in THE (32 mL) was
added LHMDS (8.53  mL, 8.53 mmol). After heating to 65 C'for 1 hour, the
mixture was cooled to room temperature  and stirred for 16 hours. The
mixture was-concentrated onto silica and chromatographed (10%  methanol in
ethyl acetate) to provide the product (0.3 36 g, 33%). 1004521 Step C: The-
title compound was prepared according to the procedure for  



Example 10 using 5-(2-methyl-4-nitrophenoxy)pyridin-2-amine in place of
4-(2-methyl-4- nitrophenoxy)pyridin-2-amine. MS APCI (+) m/z 480 (M+I)
detected; 'H NMR (400 MHz,  DMSO-d6) S 9.51 (s, 11-1), 8.45 (s, 1H), 8.21
(s, 1H), 7.91 (s, (H), 7.83 (br. s, IH), 7.73 (hr. s,  IH), 7.66 (m, 2H),
7.60 (d, 1H), 7.55 (s, 1H), 7.15 (dd, 11-1), 7.00 (d, IH), 4.07 (s, 2I1),
2.27 (s,  3H), 1.28 (s, 6H). Example I5  96 WO 2007/059257 PCTIUS20061044431
O  0 of N~  I N-(4-(H-imidazo[1,2-alnvridin-7-yloxy
-3-methylphenyl)-6-(2-methoxyethoxv)quinazolin-4- amine  [004531 Step A:
Preparation of nuinazoline-4.6-diol: A mixture of 2-amino-5- hydroxybenzoic
acid (19.64 & 128 mmol), 1,3,5-triazine (15.6 g, 192 mmol), and piperidine
(9  mL, 92.4 mmol) were heated to 60 C in methanol (60 mL) for 2 hours.
After cooling to 0 C,  the mixture was filtered. The solid was washed with
cold methanol and dried under high vacuum  to provide the product (15 g,
72%) as white solid. [004541 Step B: Preparation of 4-4Aroxvauinazolin-6-vl
acetate: A mixture of  quinazolinc-4,6-diol (20 g, 123 mmol) and acetic
anhydride (186 mL, 1.97 mol).was heated to  100 C in pyridine (30 mL) for 2
hours; Afar cooling to room temperature, ice (200 g) was  slowly added to
the reaction mixture. The precipitate was filtered, washed with cold water,
and  dried under high vacuum to provide the product (16.25 g, 65%) as pale
yellow solid. [004551 Step C: Preparation of 4-chloroquinazolia-6-Y)
acetate: To a solution of 4- hydroxyquinazolin-6-yl acetate (12.0 g, 58.8
mmol) in thionyl chloride (50 mL) was added  DMF (0.5 mL). After heating to
90 C for 3 hours, the reaction mixture was concentrated under  reduced
pressure and azeotroped with toluene to provide the product (11.8 g, 90%) as
off-white  solid. [004561 Step D:  Preparation of 4 (4-tH-imidazof
I.2=a}pyridin-7-vloxy)-3- methvlohenvlaminokiuinazolin-6yy1 acetate hydmch
oride: A mixture of 4-chloroquinazolin-6- y1 acetate (930 mg, 4.18 mmol) and
4-(H-imidazo[1,2-a]pyridin-7-yloxy)-3-methylbenzenaniine  



(1.10 g, 4.60 mmol) dissolved in isopropanol (20 mL) was heated to reflux
for 2 hours. After  cooling to room temperature, the precipitate was
collected via filtration and washed with  isopropanol and other. The
precipitate was air-dried to provide the product (820 mg, 43%).  [004571
Step E: Preparatson of 4-(4-(H-imidazofl,2-alpyridin-7-yloxy)-3-
methvluhenylaminolguittazolin-6-o1: To a solution of 4-(4-(H-imidazo[
l,2-a]pyridin-7-yloxy)-3- tnethylphenylamino)quinazolin-6-yf acetate
hydrochloride (820 mg, 1.78 mmol) in T1TF (30  rnL) was added ammonium
hydroxide (10 mL), After stirring at room temperature for several 97 WO
2007/059257 PCT/US2006fO44431  hours, the precipitate was collected via f
ltration and washed with THE The precipitate was air- dried to provide the
product (581 mg, 85%) as white solid. 100458) Step F: Preoaratian of
N-(4-fH-imidazo(L2-a1pvridin-7-3toxS-3-methvlphhenvl)-
6-(2-methaxyethoxv)guinazolin-4-amine: A mixture of
4-(4-(H-imidazojl,2-a]pyriidin-7-yloxy)- 3-methylphenylamino)quinazolin-6-oI
(578 mg, 1.27 mmol), cesium carbonate (1.60 g, 4.91  mmol), sodium iodide
(190 mg, 1.27 mmol) and 1-bromo-2-methoxyethane (150 N.L., 1,58  mmol) in
DMP (10 mL) was heated to 80 'C for 3 hours. Alter cooling to room
temperature, the  mixture was partitioned between dichioromethane and water.
The organic layer was washed  with water (4 X) and brine, dried over Na2SO4,
filtered and concentrated under reduced pressure.  The residue was
chromatographed (100:7:0.1 dichloromethane/methanolftriethylamine) to
provide the product (365 mg, 65%) as foam. To 325 mg of this product
dissolved in methanol  (10 mL) was added tosylic acid monohydrate (280 mg).
After stirring at room temperature for  45 minutes, the mixture was
-concentrated under reduced pressure. The residue was triturated  with
ether, filtered and air-dried to provide the product (576 mg) as the
bis-tosylate salt. MS  APCI (+) m/z 442 (M+1) detected; SH NMR (400 MHz,
CD3OD)'8 7.46 (d, 1H, J= 8 llz), T43  (s, 1H), 6.79 (dd, 2H, J= 11 Hz, 2
Hz), 6.54 (ra, 2H), 6.52 (s, 114), 6.49 (dd, LH, J= 9 Hz, 2  Hz), 6.45 (dd,
I H. J= 9 Hz, 3 Hz), 6.38 (d, 4H, J= 9 Hz), 6.02 (dd, I H, J= 7 Hz, 2 Hz),
5.99 (d,  1H; J= 9 Hz), 5.89 (d, 4H, J- 9 Hz), 5.71 (d, 114, J = 3 Hz), 3.07
(m, 2k), 2,51 (m, 2H), 2;15  (s, 3H), 1.04 (s, 611), 0.95 (s, 3H). Example
16 n HN ` I ~ t  ' N N`='  N4--(H-imidazof
1.2-alpyridin-7-vloxv)-3-methylphenvll-6 



(cyclopropylmethoxv)quinazolin-4-amine  )00459) Prepared according to the
procedure for Example 15 using  (bromomethyl)cyclopropane in place of
1-bromo-2-methoxyethane. MS APCI (+) rWz 438  (M+1) detected; 'H NMR (400
MHz, CDCI3) 8 8,97 (s, 1 H), 8.67 (s, 1 H), 8.07 (d, I H, J = 8  Hz), 7.82
(d, IH, J= 9 Hz), 7.65(d, iH, J = 2 Hz), 7.50 (m, 3H), 7.44 (dd, 2H, J = 9
Hz, 2 Hz),  6.93 (d, lH, J= 9 Hz), 6.74 (dd, IH, J= 7114 2 Hz), 6.54 (d, IN,
J= 2 Hz), 3.72 (d, 2H, J- 7  Hz), 2.11 (s, 3H), 1.24 (m, 1 H), 0.59 (m, 2H),
0.21 (m, 2H). 98 WO 2007/059257 PCT/US2006/044431  Example 17 N  \ H HN _~.
O N (E)-N-(4-(4-(H-imidazor l
2--a,1pvridin-7-yloxv)-3-methylghenylamino)auinazolin-6-yi)-4-
(dimethylamino)but 2-enamide [004601 Step A: Preparation of
6-nitrouuinazolin-4-oI: A mixture of 2-amino-5- nitrobenzoic acid (1000 g, 5
mol) and formamidine acetate (1000 g, 10 mol) were dissolved in
methoxyethanol (4L) and heated to 115 C for 16 hours. After cooling the
mixture to room  temperature, ice water (5L) was. added and-the mixture was
stirred for 30 minutes before  collecting the product (125 g, 14%) by
filtration.. . [00461] Step B: Preparation of 4-chloro-6-ni9oyuinazoline: To
a solution of 6- nitroquinazolin-4-6l (4.40 g, 23.01 mmot) and
N4thy-N-isopropylpropan-2-amine'(11.89 g,  92.04 mmol) in dichloroethane.(50
mL) was added phosphoryl trichloride (7.06 g, 46.02 mmol).  After heating to
80 C for 16 hours, the mixture was concentrated under reduced pressure. The
residue was concentrated again with toluene (2 X 100 mL) to provide the
product. [00462] Step C: Preparation of N-(4-(H-imidazof
1.2-alnvridin-7-vloxy)-3- - methylphenvl)-6-nitroauinazolin-4-amine: To a
solution of 4-chloro-6-nitroquinazoline (4.62 g,  22.02 mmol) In
dichloroethane/t-butanol (20 mL, 1:1) was added
4-(14-imidazo[l,2-a]pyridin-7- yloxy)-3-methylbenzenamine (5.270 g, 22.02
mmol). After -heating to 80 C for 2 hours, the  mixture was cooled to 0 C
and filtered. The solid was washed with cold dichloromethane (50  mL) to
provide the product as the HCI salt. The solid was suspended in
dichloramethanelisopropanol (50 mI/8 mL) and washed with saturated NaHCO3
(50 mU). The  



aqueous layer was extracted with dichloromethane (2 X 50 mL). The combined
organics were  dried overNa2SO4 and concentrated to provide the product
(7.05 g, 78%). [00463] Step D: Preraration of N4- 4-(H-imidazof
l.2-alywidin-7-vloxv)-3- methv[uhenyy qulnazoline-44.6-diamine: To
N-(4-(H-imidazo[1,2-a]pyridin-7-yloxy)-3-
methy[phenyl)-6-nitroquinazolin-4-amine (4.665 g, 11.31 mmol) in ethanol
(100 mL) was added  Pd/C (1 g). After stirring at room temperature under a
hydrogen balloon for 4 hours, the mixture  99 WO 2007/059257
PCTIUS20061044431  was filtered through colite and the solids were washed
with ethanol (100 mL). The filtrate was  concentrated under reduced pressure
to provide the product (3.89 g, 90%), [00464] Step S: Preparation of
(E)'4-(dimethylamino)but-2-enoyl chloride hydrochloride:  To
(E)-4-(dimethylamino)but-2-enoic acid hydrochloride (110 mg, 0.664 mmol) in
acetonitrile  (1.5 mL) was added oxalyl dichloride (75.9 mg, 0.598 mmo))
followed by one drop of DMF.  After heating to 60 C for 30 minutes, the
mixture was cooled to room temperature and  concentrated to 0.5 mL total
volume. The resulting solution was used without further  purification.
[00465] Step F: Preparation of (E)N-(4-(4-(H imidazof 1 2-aJpvridin 7 yioxv)
3  medtxlphenyI ninolguinazolin l-4 (dimethylamino)but-2-enamide: To a
cooled (0 C)  solution of (E)-4-(dimethyiamino)but-2-enoyl chloride
hydrochloride (0.122 g, 0.664 mmol)  was added dropwise a solution of
N4-(4-(H-imidazo[L2-a)pyridin-7-yloxy)-3-
methylphenyl)quinazoline-4,6-diamine (0.127 g, 0.332 mmol) in NMP (1.5 mL).
Auer stirring  at 0 C for 2'hours,.saturated NaHCO3 (15 mL) was added to the
mixture. The aqueous layer  was extracted with ethyl acetate (2 X 10 mL).
The combined organics were dried over Na2SO4  and concentrated under reduced
- pressure. The' residue was chronratographed'
(dichloromethane/methanoll300/6 NH4OH 20:1.5:0.01) to provide the product
(16 mg, 10%). -MS  ESI (+) m/z 494 (M+1) detected; 'H NMR (400 MHz, CDC13) S
8.96 (s, IH), 8.63 (s, 1H), 8,09  (d, IH, J= 7 Hz), 7.66 (d, 114, J- 9 Hz),
7.55 (d, 21-I, J= 14 Hz), 7.46 (d, IH, J= 9 Hz), 7,40 (s,  1H), 7.38 (d, IH,
J= 9 Hz), 7,02 (m, IH), 6.83 (d, 114, J= 9 Hz), 6.77 (dd, IH, J= 8 Hz, 2
Hz),  6.43 (s,1H), 6.34 (d, IH, J=14 Hz), 3.08 (d, 2H, J='5 Hz), 2,24 ~s,
614), 1.98 (s, 3H). Example 1S  6-0  Br 



S N ' N-f
4-fH-imidazo[1.2-alpvrdin-7-vloxv)-3-methylpheny[1-6-bromothienof2.3-dlnyrim
idin-4- amine  [004661 Step A: Preparation of
6-brgmothienof2.3-d]ovrimidin-4-ol: To a solution of
thieno[2,3.d]pyrimidin4-ol (3.0 g, 20 mmol) in glacial acetic acid (40 mL)
was added bromine  (6.3 g, 39 mmol). After heating to 80 C for 1.5 hours,
the reaction mixture was cooled to room too WO 2007/059257
PCT/11S2006/044431  temperature and poured into saturated NaHCO3 and ice.
The solid was filtered, washed with  water and dried to provide the product.
[00467] Step B: Preparation of 6-bromo-4-chlorothienof2 3-dlpyrimiding: To
6- bromothieno[2,3-d]pyrimidin-.4-ol (3.0 g, 19.7 mmol) was added phosphorus
oxychloride (5  mL). After heating to 80 C for 1.5 hours, the reaction
mixture was poured into saturated  NaHCO3 and ice. The solid was filtered,
washed with water and dried to provide the product  (4.06 g, 83%) as brown
solid. [00468] Step C: Preparation of
N-(4-(H-imidazoll.2-alpyridin-7-vloxy)-3-
methylphenvl).6-bromothieno[[.3-dlpvrimidin-4-amine: To a solution of
6-bromo-4- chlorothieno[2,3-d]pyrimidine (0.569 g, 2.58 mmol) and
4-(H-imidazo[1,2-a]pyridin-7-yloxy)- 3-methylbenzenamine (0.60 g, 2.51 mmol)
in dichloroethane/isopropanol (11 mL) was added  D1EA (0:44 mL, 2.51 mmol).
After heating to 60 C for 64 hours, the reaction mixture was  worked up with
isopropanol/dichloromethane.The organic solution was dried and concentrated
under reduced pressure. The residue was chromatographed (gradient'01o to 8%
methanol/7N  NH3/ethyl acetate). The crude product was purified further by
reverse phase liquid  chromatography. MS ESI'(+) ink 452, 454 (M+1, Br
pattern) detected;.'H NMR (400 MHz,  DMSO-d6) 89.69 (s, IH), 8.63 (d, I H,
J=.7 Hz), 8.52 (s, 114), 8.10 (s, 11l), 7.94 (s, I H), 7.82  (d, 1H, J= 3
Hz), 7.78 {dd, IH, J = 3 Hz, 91-1z), 7.59 (s, I H), 7.16 (d, IH, J 9 Hz),
6.96 (dd.  IH, J=2 Hz, 7 Hz), 6,63 (s, 1FI), 2.19 (s, 3H). Example 19 LrO !
N  HN` i NYN ~N N/  ~S - I NJ 



[
N444-(imidazofi.2-alowidin-7-vloxy)-3-methylphenyl)-N6-f3-methvlthiazolidin-
2- viidene)guinazoline-4,6-diamine  [00469] Step A: Preparation of
N44-(H-imidazaf! 2-a Jpvridin-7-vloxv)-3-
tnethvlphenyl-6-isothiocyanatoauinazolin-4-amine: To a solution of
N4-(4-(H-imidazo[1,2-
a]pyridiu-7-yloxy)-3-methylphenyl)quinazol'tne-4,6-diamine (0.292 g, 0.764
mtnol) in  THE/dichloroelhane (6 mL/3 mL) was added
di(lH-imidazol-l-yi)methanethione (0.150 g,  0.840 mmol). After stirring at
room temperature for I hour, 80% of the solvent was evaporated  101 WO
20071059257 PC1/OS20061044431  and DMF' (4 mL) was added. The reaction
solution was stirred for 1 hour more to provide the  crude product. [00470]
Step B: Preparation of 3-(4-(4-(H-imidazof] 2-a]pvridin-7-vloxv)-3-
methylphenvtamino)ouinazolin-6-vl)-1-(2-hvdroxvethvl)-1-methvlthiour: To
N-(4-(H-
imidazo[1,2-alpyridin-7-yloxy)-3-methylphenyl)-6-isothiocyanatoquinazolin-4-
amine (0.324 g,  0.763 mmol) was added 2-(methylamino)ethanol (0.115 g, 1.53
mmol). After stirring for 2  hours, the mixture was diluted with ethyl
acetate (20 mL) and water (10 mL). The organic phase  was dried over Na2SO4
and concentrated to provide the crude product. [00471] Step C: Preparation
of (Z)-N4-(4-fH-imidazofl.2-alpwidin-7-yloy)-3-
metttvlphenyj)-N6-(3-methvlthiazolidin-2-yIidene)quinazoline-4.6-diamine: To
a solution of 3-
,(4-(4-(imidazo[1,2-a]pyridin-7-yloxy)-3-methylphenylamino)quinazolin-6-yl)-
1-(2 hydroxyethyl)-1-methylthiourea (0.38 g, 0.76 mmol) in THE (4 mL) was
added NaOH (40%,  3.8 mmol) followed by 4-methylbenzene-1-sulfonyl chlpride
(0.29 g, 1.5 nunol). After stirring  at room temperature for 2 hours, the
reaction mixture was concentrated under reduced pressure.  The residue was
chromatographed (dichloromethanehnethanol/30%NH4OH 20:1:0,02) to.  provide
the product. MS APCI (4-) m/z 482 (M4-1) detected; 'H NMR (400 MHz, CDCI3) 8
8.65  (m, 2H), 8.18 (m, 21-I), 7.85 (d, 1 H, J = 7 Hz), 7.7 (s, I H),
7.62(m, I R), 7.58 (s, 114), 7.55 (s,  114), 6.95 (m, 11.1), 6.8 (m, 11.1),
6.68 (m, 1H), 4.26 (m, 2H), 3.78 (m, 2H), 3.2 (s, 3H), 2.15 (s,  3H).
Example 20 HN I / ` N  CY 



N  N4-(4-(imidazof
1.2-a1nvridin-7-ylexy)-3-methvlphenvll-N6-(4-methvlthiazol 2-vl)quinazoline-
4,6-diamine [00472) Step A: Preparation of 6-iodoauinazolin-4-ol: A mixture
of 2-amino-5- lodobenzoic acid (125 g, 475 mmol) and formamide (200 mL) was
heated to 190 C for 2 hours.  After cooling to room temperature, the
reaction mixture was poured into water (500 mL) and  stirred for 2 bouts.
The solids were filtered and dried under high vacuum to provide the product
(108 g, 83%). 102 WO 20071059257 PCT/US2006/044431  1004731 Step B:
Preparation of 4-chloro-6-iodoouinazoline: To a cooled (0 C)  suspension of
6-iodoquinazolin-4-ol (107.6 g, 396 mmol) and D[EA (138 roL, 791 mmol) in
dichloroethane (600 mL) was added POC13 (44.25 mL, 475 mmol). After heating
to 90 C for 16  hours, the reaction mixture was cooled to room temperature
and the crystals (73.8 g) collected  by filtration. The filtrate was
concentrated under reduced pressure and azeotroped twice with  toluene. The
solids (8.3 g) were triturated with isopropanol (450 mL) and cooled in an
ice bath  before collecting by filtration and drying under high vacuum. The
two solids were combined to  provide the product (82.1 g, 71%) as white
solid. [00474] Step C: P eparation of
N-(4-(H-imidazoll.2-a]pyridin-7_yloxv)-3- meth rlohenvl)-6-iodoquinazo
in-4-amine hydrochloride: To a solution of 4-chloro-6- lodoquinazoline (6.07
g, 20.9 mmol) in isopropanol (83 mL) was added 4-(H-imidazo[1,2-
a]pyridin-7-yloxy)-3-methylbenzenamine (5.06 g, 20.9 mmol). After heating to
80 C for 4  hours, the mixture was cooled to room temperature and filtered.
The solid was washed with cold  isopropanol and recrystallized from
isopropanol to provide the product (2.66 g, 24%) as yellow  solid. [00475j
Step I): Preparation of N444-fimidazoj1.2-alp idin-7-vloxv)-
-methylphenylll- N6-(4-methvlthiazol-2-yfquinazotine-4.6-diamine: A solution
of N-(4-(imidazo[l,2-ajpyridin-
7-y]oxy)-3-methylphenyl)-6-iodoquinazolin-4-amine hydrochloride (0.20 g,
0.378 mmol) and 4- methylthiazol-2-amine (O.D86 g, 0.755 mmol) and sodium
-2-methylpropan-2-olate (0.145 g,  1.51 mmol), Xanthphos (0.016 g, 0.028
mmol), Pdzdba3 (0.017 g, 0.018 mniol) in toluene (3.6  mL) was degassed and
sealed. After heating to 100 C for 16 hours, the mixture was diluted  with
water and ethyl acetate. The resulting solid was filtered to provide the
product as brown  



solid. MS APCI (+) m/z 480 (M+1) detected; rH NMR (400 MHz, DMSO-d6) 5 9:96
(s, IH),  8.86 (s, 111), 8.63 (s, 1H), 8.55 (d, 111), 7.79 (m; 5H), 7.44 (s,
111), 7.14 (d, 1H), 6.80 (dd, 1H),  6.55(d, 1H),2.50(s,311),2.21(s,311).
Example 21  HN 1N  N per/ N-(4- ofd7oxazol4 vimv]-3 methylobenyl)-6 (2
methoxvetltoxy)auinazolin-4-amine  103 WO 2001/059257 PCT/1152006/044431
[00476j Step A: Preparation of 2-aminobenzene-1.4-diol: To a solution of 2-
nitrobenzene-1,4-diol (3.00 g, 19.34 mmol) in ethanol (100 mL) was added 10%
palladium on  carbon (0.600 g, 0.564 rnmol). After shaking under 40 psi of
hydrogen for 2 hours, the mixture  was filtered and the filtrated was
concentrated under reduced pressure to provide the product as  solid.
[004771 Step B: Preparation of benzoldloxazol-5-ol: To a solution of
2-aminobenzene- 1,4-diol (2.40 g, 19.2 mmol) in triethylorthoformate (10 mL)
was added 3 drops of concentrated  lCl. After heating to 65 C for 30 minutes
and stirring at room temperature fbr16 hours, the  mixture was poured into
water and extracted with ethyl acetate (2 X). The organic phase was  washed
with HCI (2N) and saturated NaHCO3, dried, and concentrated under reduced
pressure  to provide the product (2.09 g, 81%) as red-black solid. [004781
Step C: Preparation of 542-methyl-4-nitroohenoxy)benzo[d)oxazole: To a
solution of benzo[d]oxazol-5-01 (1.50 g, 11,10 mmol) and
1-tluoro-2-methyl-4-nitrobenzene  (1.89 g, 12.21 mmol) in 17MF was added
cesium carbonate (1.81 g, 5.55 mmol) and potassium  carbonate (2.30 g, 16.65
mmol). After heating to 50 C-for 16 hours, the mixture was poured  into ice
water and extracted with ethyl acetate (3 X). The combined organics:were
washed with  brine, dried, and concentrated under reduced pressure. The
residue was chromatographed (30%  ethyl acetate in hexanes) to provide the
product (1.69 g, 56%) as white solid. [00479] Step D: Preparation of 4-(benz
fd1oxazol-5-yloxy)-3rmethvlbenzenamine: To a  solution of
5-(2-methyl-4-nitrophenoxy)benzo[d]oxazole (1.65 g, 6.12 mmol) in ethanol
was  added Pd/C (0.130 g, 0.122 mmof). After stirring under hydrogen
atmosphere for 16 hours, the  mixture was filtered and the filtrate was
concentrated to provide the product (0.81-g, 55%) as  



yellow oil. - 1004801 Step E: Preparation of 4-chloroquinazolin-6-6l: A
mixture of 4-chloroquinazolin- 6-yi acetate (10.0 g, 44.9 mmol) and ammonia
(200 mL of 7N solution in methanol) were.stirred  together for 1 hour. The
reaction mixture was concentrated to about 3 mL and triturated with  diethyl
ether to provide the product (6.50 g, 80%) as tan solid. [004611 Step F:
Preparation of 4-chloro-6-(2-methox)ethoxy)quinazgline: To a solution  of
4-chloroquinazolin-6-ot (1.00 g, 5.54 mmol), triphenyl phosphine (1.45 g,
5.54 mmol) and 2- nnethoxyethanol (0.421 g, 5.54 mmol) in dichloromethane
(83 mL) was added diisopropyl  azodicarboxylate (1.18 g, 5.54 wmol). After
stirring at room temperature for 16 hours, the  mixture was concentrated
under reduced pressure. The residue was chromatographed (30% ethyl  acetate
in hexanes) to provide the product (1.15 g, 87%) as white solid. 104 WO
2007/059257 PCT/US20061044431  (00482) Step G: N-t4
(benzofdloxazoI-5-vioxvl-3-methv envll-6- 2-
methoxyethoxyj9ujpazolin-4-amine; To a solution of
4-chlorn-6-(2-methoxyethoxy)quinazolInc  (0.199 g, 0.83 mmol) and
4-(benzo[d)oxazol-5 yloxy)-3-methylbenzenamine (0.200 g, 0.83  mmol) in
isopropanol (2 mL) and DCE (2 mL). After heating to 80 C for 12 hours, the
mixture  was concentrated under reduced pressure. The residue was
partitioned between saturated  NaHCO3 and EtOAc. The aqueous phase was
extracted 2 x with EtOAc, the combined organic  phase was washed with brine,
dried (Na2SO4), filtered and condensed. The residue was  chromatographed to
provide the product (0.100 & 27%) as off-white- solids. MS APCI (+) mix  443
(M+l) detected; 'H NMR (400 MHz, DMSO-d6) 8 9.59 (s, IN), 8.76 (s, IN), 8.50
(s, IH),  7.96 (s, IH), 7.75 (m, 4H), 7.52 (dd, IH), 7.26 (m, 114, 7.10'(m,
114, 6.97 (d, [H), 4.30 (m,  2H), 3.76 (m, 2H), 3.36 (s, 311), 2.24 (s, 3H).
Example 22  CI  HN p ~OniO N N~  NJ
N-f44benzoLd1oxazol-5-vip&v)-3-chloroohenvll-6-f2-methozyethoxv)nuinazol
in-4-amine (00483] Prepared according to the procedure for Example 2f using
l-fluord-2-chloro-4- nitrobenzene in place of
1-flu6ro-2-methyl-4-nitrobenzene, with the exception that the reduction  



of the nitro group was accomplished with ZtWN'H4CI in McOHMHF. MS APCI (+)
mix 463.3  (M+i) detected. Example 23 O  HN /N  p~J  Ar N
N-f4-(benzofdloxazol-6-yloxyl-3-methylphenyl)-6-f2-methoxvethoxyIquinazolin-
4-amine  (004841 Prepared according to the procedure for Example 21 using
2-aminobenzene-1,5- diol in place of 2-aminobenzene-1,4-dial. MS APCI (+)
m/z 443 (M+1) detected; 'H NMR (400 105 WO 20071059257 PCTIUS20061044431
MHz, DMSO-d6) S 9.60 (s, IH), 8.69 (s, I H), 8.50 (s, Ili), 7.96 (s, 111),
7.74 (m, 4H), 7.52 (dd,  IH), 7.29 (d, IH), 7.05 (m, 21-1), 4.30 (m, 2H),
3.77 (m, 2H), 3.36 (s, 311), 2.23 (s, 3H). Example 24 HN iN'  IN  ~O^~a .N
Nom/  N N-(4-(f
1.2.4]triazololl.5-a]pvridin-7-vloxy)-3-methvlnhenvll-6-(2-methoxyethoxy
!auinazol in- 4-amine  1004851 Prepared according to the procedure for
Example 21 using 4-((1,2,4]triazolo[1,5-
a]pyridin-7-yloxy)-3-methylbenzenamine in place of
4-(benzo[d]oxazol-5-yloxy)-3- methylbenzenamine. MS APCI (+) m4e 443.2.
Example 25 I HN N  1/ `e^ o ` N N-(4 1,2 41tri~ azolof
1.5-alpyridin-6-vloxvl-3-methylphenyl)-6-(2-methoxyethoxy)guinazolin- 



4-amine  [00486} Stag A. Preparation of
4-(f1.2,4ltriazolofI.5-alvvridin-6-yloxy)-3- methvlbenzenamine: Prepared
according to the procedure for Example 11 using 5-(2-methy1-4-
nitrophenoxy)pyridin=2-amine in place
of4-(2-methyl-4-nitrophenoxy)pyridin-2-amine. (004871 Step B.
N-(4-(11.2,4]triazolofl.5-alpvridin 6-yloxv)-3-methylphenyl)-6-(2-
~nethoxvethoxvlaginazolin-4-amine: Prepared according to the procedure for
Example 21 using
4-([1,2,4]triazolo[l,5-e]pyridin-6-yloxy)-3-methylbenzenamine in place of
4-(benzo[djoxazol-5- yloxy)-3-methylbenzenamine. MS APCI (+) m1z 443.3.
Example 26  106 WO 20071059257 PCT/US2006/044431  HN \ N`/N  6
(2-metitoxyethoxy)-N-(3-methyl-4-fI-methyl-IH-benzofdlimidazol-5-
yloxv)ohenyllauinazolin-4-amine [00488] Prepared according to the procedure
for Example 21 using 3-methyl-4-(1- methyl-IH
benzo(d]imidazol-5-yloxy)benzenamine in place of
4-(benzo(d]oxazoi-5-yEoxy)-3- methylbenzenamine. MS APCI (+) rWz 456 (M+1)
detected; 'H NMR (400 MHz, CDC13) 5  8.68 (s, IM, 7.85 (s, 1H), 7.83 (d, I
H, J = 9 Hz), 7,56 (s, I H), 7.53 (d, I H, J = 2 Hz), 7.49 (dd,  1H, J= 9Hz,
3 Hz), 7.38 (dd, IH, J - 9 Hz, 2 Hz), 7.34 (d, 1H, J = 9 Hz), 7.30 (d, 114,
J = 3  Hz), 7.08 (dd, IH, J= 9 Hz, 2 Hz), 6.87 (d, 1H, J- 9 Hz), 4:23 (m,
2H), 3.85 (s, 3H), 3.80 (m,  2H), 3.47 (s, 3H), 2.30 (s, 3H). Example 27  C1
o  HN N  O Jfl ' N N Nom/  J( 1 / a N-f3-chloro-4-(i
mcthyl-IH-benzojdlimsdezol-5-vloxv)ohenvll-6-i2-
methoxvethoxy)guinazolin-4-amine  [00489] Prepared according to the
procedure for Example 26 using I-fluoro-2-chloro-4- nitrobenzene in place of
1-fluoro-2-methyl-4-niknbenzene, with the exception that the reduction  



of the nitro group was accomplished with Zn/NH4.CI in McOH/THF. MS APCI (+)
mlz 4763  (M+I) detected. Example 28 NN i I / S  O^iO N Nom/  107 WO
20071059257 PCTIUS20061044431
N-(4-(benzoldlthiazol-5-vloxy)-3-methvlnhenyl)-6-(2-methoxvethoxy)quinazolin
-4-amine  hydrochloride [004901 Step A: Preparation of
4-(benzo[dlthiazol-5-yloxyl-3-methylbenzenamine:  Prepared according to the
procedure for Example 8 using 5-methoxybenzo[d]thiazole in place of
6-methoxybenzo(d]thlazole. [00491] step B.
N-(4-Lnzofdlthiazoi-5-vloxy)-3-methylphenvil-6-(2-
methoxyethoxy)auinnzolin-4-amine: Prepared according to the procedure for
Example 21 using  4-(benzo[dJthiazol-5-yloxy)-3-methylbenzenamine in place
of 4-(benzo[d]oxazol-5-yloxy)-3- methylbenzenamine. Example 29 o lczt  OMe
FIN N I O I \ tiN N  \~ r NJ N-(4-(i-nvrazolo
1.5-aidin-6-vioxvl-3-metbylphenvll-6-(2-methexvethoxy)auinazolin-4- amine
hydrochtoride [00492] Prepared according to the procedure for Example 21
using pyrazolo(1,5- a]pyridin-6-ol (Miki, Y.; et al., J. Helervcycles, 1996,
43, 2249) in place of benzo[d]oxazol-5-ol.  MS APCI (+) m/z 442.2 (M+1)
detected. Example 30 HN &I I N  O^~O N g`y  l I NJ
N~a-(benzofdlthiazol-6-yloxyl3-methytphenv11-6-(2-methoxvetltgxvlauirt
oIin-4-amine  



[09493] Prepared according to the procedure for Example 21 using
4-(benzo[d]thiazol-6- yloxy)-3-methylbenzenamine in place
of4-(benzo[d]oxazol-5-yloxy)-3-methylbenzenamine. Example 31  108 WO
20071059257 PCT/052006/044431  H HN I 1 N. NYN N  O </ XNY
N4-(4-QZ2,4]tf)pzolo[J,5-a]pyrid]
--7-yloxv)-3-chloro-2-flueroohenyll-N644,4-dimethyl-4.5- dihy-drooxazo
I-2-vl)auinazoline-4.6-d iamine [00494] Step A: Preparation of
(Z)N'-(M(banzyloxy)gyridin-2-yl)-NN- dimet]ivlfnrmamidine: A 250 mL,
single-neck, round-bottomed flask was charged with 4,
(benzyloxy)pyridin-2-amine (6.012 g, 30.02 mmol),
dimethoxy-NN-dimethylmethanamine  (5.535 m], 39.03 mmol) and ethanol (100.1
ml). A few drops of TFA were added and the  reaction was heated to 50 C for
4 hours. The reaction was cooled to ambient temperature and  concentrated.
The crude product was used in the next step without purification. [00495]
Step B: Preparation Of (Z)-N'-(4-(benzvloxy)pyridin-2- ll),N- h
droxyformamidine: A 100 mL, single-neck, round bottomed flask was charged
with' (Z)-N'- (4-(benzyloxy)pyridin-2-yl)-N,N-dimethylformamidine (7.66 g,
30.0 mmol), hydroxyl amine  .hydrochloride (2.40 g, 34.5 mmol), propan-2-ol
(33.3 ml), and THE (5 ml). The reaction was  heated to 50 C for 7 hours,
then concentrated. The residue was titrated with EtOAc/rHF and  filtered.
The filtrate was concentrated and triturated with dichioromethane to provide
the product  as a white solid. [00496] Step C: Preparation or 7-{gn ylo:y)
f1.2.41triazolofl.5 a]pyridlne:  Trifluoroacetio anhydride (2.62 mL, 18.9
mmol) was added dropwise to a solution of (Z)-N'-(4-
(benzyloxy)pyridin.-2-yl)-N-hydroxyforrnamidine (4.37 g, 17.9 mmol) in THE
(180 mL), and  the mixture was cooled to 0 C. The ice bath'wasthen.removed
and the reaction was stirred for  12 hours. The reaction was concentrated to
about 15-25 mL, then poured into 400 mL of iced 1  M NaOH- The mixture was
stirred for 1 hour. The resulting white solids were collected by
filtration, washed with hexanes, and dried under high vacuum for I hour to
provide the desired  product. [00497] Step 0 Preparation of [
1.2.41triazolorl.5-alovridin-7-ol: A 250 mL, single-neck,  



round-bottomed flask was charged with
7-(bony]oxy)-[1,2,4]triazolo[],5-a]pyridine (3.20 g,  14.2 mmol), Pd/C
(0.756 g, 0.710 mmol), and THE (125 mL). The reaction was stirred under an
atmosphere of hydrogen for 16 hours, then filtered (GF paper) and
concentrated to a white solid.  The solids were titrated with EtOAc and
collected by filtration to provide the desired product.  109 WO 20071059257
PCTIUS2006/044431  [004981 Step E: Preparation of tent-butyl 3-
hloro-2.4-difluorobenwate: A 125 mL,  single-neck, round-bottomed flask was
charged with di-tort-butoxy-NN-dimethylmethanamine  (48.2 ml, 201 mmcl),
3-chloro-2,4-difluorobenzoic acid (9.67 g, 50.2 mmol), and DMF (50 ml).  The
reaction was heated to 80 C for 48 hours. After cooling to ambient
temperature, the  reaction was diluted with saturated NaHCO3 and EtOAc. The
aqueous phase *as extracted with  .EtOAc, and the combined organic phases
were washed with saturated NaHCO3 and brine, dried,  filtered and
concentrated to provide the desired product as a gold oil. 1004991 Step F;
Preparation of tert-butvi 4411.2.41triazolofl.5-alpvridin-7-yloxy)-3-
chloro-2-fluorobenzoate: A vial charged with tent-butyl
3-chloro-2,4-difluorobenzoate (0.210 g,  0.845 tnmol),
(1,2,4]triazolo[I,5-a]pyridin-7-ol (0.114 g, 0.845 mmol), cesium carbonate
(0.413  ."g, 1.27 mmol), and DMF (1.7 ml). The reaction was heated to 80 C
for 12 hours, then poured  into ice water. The resulting solids were
collected by filtration and purified by flash  chromatography, eluting with
gradient of 10% EtOAc/ Hexanes to 50% EtOAc/Hexanes to  provide the desired
product. [005001 Step G: Preparation of
4411.2.4ltriazolof1.5-alpyridirt-7-vioxvl-3-chlora=2=  fluorobenzoicacid: A
25 ml flask was charged with tert-butt''
14-([1,2,4]tdazolo[1,5-a)pyridi'n-7- yloxy)-3-chloro-2-fluorobenzoate (0.060
g, 0.16 mmol) and dichloromethane (1.6 ml). The  reaction was cooled to O
'C, and 2,2,2-trifluoroacetic acid (0.50 ml, 0.16 mmol) was added. The
reaction was stirred for 20 minutes, then warmed to ambient temperature,
stirred an additional 3  hours, and then concentrated to provide the desired
product as a colorless oily residue, [00501] Step H: Preparation of 441
2.4ltriazoio[1,5-a]Qyridin-7-vloxy)-3-chloro-2- fluorobenzenamine: A vial
was charged with 4-([1,2,4)triazolo[1,5-a3pyridin-7-yloxy)-3-chloro-
2-fluorobenzoic acid (0.090 g, 0.2925 mmol), triethylamine (0.1223 ml,
0.8776 mmol) and  DMF (1.5 ml). Diphenylphosphotyl azide (0.1630 ml, D.7313
mmol) was added. The reaction  was stirred at ambienttemperature for 3
hours, then water (0.2199 ml, 0.2925 mmol) was added.  The vial was sealed
and heated to 100 'C for 1 hour, then cooled to ambient temperature and  



poured into 1 N NaOH/ice. The reaction was extracted with EtOAc, and the
organic layer was  dried, filtered and concentrated. The residue was
purified by flash chromatography, cluting with  a gradient from 100% RtOAc
to 10% (with 6% NH4OH) MeOH/EtOAc. [00502] Step 1: Preparation of N4-(44f
1.2.41triazolof l.5-alnyfidin-7-yloxvl-3-chloro-2-
fiuorophenyll-N644,4-dimethvl-4,5-dihydrooxazol-2-yl)auinazoline-4.6-diamine
: Prepared  according to the procedure for Example 1, using
4([1,2,4]triazolo[l,5-a]pyridin-7-yloxy)-3- 110 WO 20071059257
PCT/US2006/044431  chloro-2-fluorobenzenamine in place of 3-methyl-4-(2-m
ethylbenzo[dloxazol-5- yloxy)benzenamine. MS APCI (+) m/z 519.3 (M+1,
chlorine pattern) detected. Example 32 F I ~ o i ~  H HN Il N- N  NYN 0 N Jr
N4-(4-(jI.2,41triazoloII.5-alayridin-7-vloxvl-2-fluorm3 methylphenvi)
N6-(4.4-d nie hhyl-4.5- dihydrooxazol-2-vl)a uinazol ine-4.6-diam ine
[00503] Prepared according to the procedure of Example 31, using
2,4-difluoro-3- methylbenzoic in place of 3-chloto-2,4-difluorobenzoic acid.
MS APCI (+) m/z 499.3 (M+1)  detected. Example 33 - N H HN / I N  0 N
M)-N4-L4- (ji.2.41triazolof l.5-a]pyridin-7-vloxy) 3-mcthylahenyl)-N6
f4-methyl-4.5- dihydrooxazol-2-xl)uuinazoline-4.6-diamine  [005041 Prepared
according to the procedure for Example I using (R)-2-aminopropan-l- ol in
place of 2-amino-2-methylpropan-l-of and
4-([1,2,4]triazolo[i,5-a]pyridin-7-yloxy)-3- methylbenzenamine in place of
3-methyl-4-(2-methylbenzo[d]oxaiol-5-yloxy)benzenamine. MS  APCI (+) m/z
467.3 (M+1) detected. Example 34 0  



H(l HN O N 1 N  (\~~ / N) N~%N
trans-2{4-(4-(fl241triazolof15-alpwidin-7-vloxvl-3-methvlpbenvlamino)
uinazolin-6 yioxvlovclopentanol  111 WO 20071059257 PCTIUS20061044431
1005051 Step A: Preparation of 444-If l 2 4ltriazolofl
5-a]pvridin-7-yioxy)-3- methylnheny]amino)auinazolin-6-of hydrochloride:
Prepared according to Example 15 using 4-
([1,2,4]triazolo[l,5-a]pyridin-7-yloxy)-3-methylbenzenamine in place of
4-(imidazo[1,2- a]pyridin-7-yloxy)-3-methylaniline. [00506] Step B:
Preparation of trans-2-(4-(4-ff1.2,4]triazolofl,5-alpvridin-7-yloxyl-3-
rnethylphhenylamino)auinazolin-6-vloxv)cycloventanol: A 50 mL flask was
charged with 4-(4-
([1,2,4]triazolo[1,5-a3pyridin-7-yloxy)-3-methylphenylamino)quinazofin-6-ot
hydrochloride  (3.117 & 7.406 nunol), 6-oxa-bicyclo[3.1.0)hexane (0.6924 ml,
7.777 mmol), cesium hydroxide  monohydrate (2.736 g, 16.29 mmol), DMP (20
mL). The reaction was heated to 92 C for 12  hours, then cooled to room
temperature and dilute with 200 mL of water. The mixture was  stirred for 24
hours. The resulting precipitate was collected by filtration, washed with
water and  air dried to provide 2.80 g of the title compound as a racemic
mixture. MS APCI (+) m/z 469.3  (M+1) detected. Example 35' O  HN I E N.  H
1 N. N_tr- N N N.  HO 0 NJ (2-(4-(4
(fI.24ltriazolofI.5-alpyfdin-7-yloxv)-3-methylpheny~no)quinazolin-6-vlaminoL
- methyl-4.5-dihvdrooxazol-4-yllmethanol  [005071 Step A: Preparation of
(E)-N'-(4 (3-(I-(tert butyldphenylsllyloxv)-3-hvdroxv-2- methvtpropan-2-v]
thioureido)-2-cyanophenvl)-N.N-dimcthylfo i_. mr idamide: Prepared
according to the method of Example 1, using
2-aririno-3-(tort-butyldiphenylsilyloxy)-2- methylpropan-l-ol in place
of2-amino-2-methylpropan-l-ol. 



[005081 Step B: Preparation of
N4-(4-(fl.2.4ltriazolofl.5-a]pyrtdin-7-yloxv)-3- metllylp
henyl)-N6-(4-((tort-bgtyldiphenylsilyioxv)methvll-4-meth
yl-4.5-dihydrooxazol-2- v]lauinazoline-4.6-diamine: Prepared according to
the method of Example 1, using (E)-N'-(4-(3- (1-(tort
butyldiphenylsilyloxy)-3-hydroxy-2-methylpropan-2-yl)thioureido)-2-cyanophen
yl)- N,N-dimethylformimidamide in place of 1-(3-cyan-4-
((dimethylamino)methyleneamino)phenyl)-3-(1-hydroxy-2-methylpropan-2-yl)thio
urea and 4- ([1,2,4]triazolo[1,5-a]pyridin-7-yloxy)-3-methylbenzenamine in
place of 4-(imidazo[1,2- a]pyridin-7-yloxy)-3-methylaniline. 112 WO
2007/059257 PCT/U52006/044431  [005091 Step C: Preparation of
(2-(4-(4-(fi.2.4)triazolo[1.5-alpvridin-7-vloxv)-3- methvlnh
lamino)guinazolin-6-vlamino)-4-methyl-4 5-dihydrooxazol-4-vl)methanol: TBAF
(7.799 mmol, 7.79 ml., INI in THF) was added to a solution of
N4-(4-([1,2,4]triazolo[1,5-
a]pyridin-7-yloxy)-3-methylphenyl)-N6-(4-((tert-butyldiphenylsilyloxy)methyl
)-4-methyl-4,5- dihydrooxazol-2-yl)quinezoiine-4,6-diamine (2.866 g, 3.900
mmol) in THE (60 mL). The  reaction was stirred for 3 hours and then
concentrated. The residue was purified by flash  chromatography, eluting
with EtOAc/Hex/MeOH 9:1:1 with 0.1% H2O to provide the title  compound. MS
APCI. (+) m/z 497.4 (M+1) detected. Exam pie 36 HN / Q N  O N N  N44-(T1
.2,41triazolol I.5-abyridin .7-yloxy]-3-methytphenvl)-5-(2-methox)ethoxv~qu
inazol i n- 4-amine [005101 Step A: Pegaration of
5-(2-methox3ethoxv)auinazolin-4-ol: To a solution of 2- methoxyethanol
(0.528 ml, 6.70 mmoi) in DMA (6 mL) was slowly added 514 mg of a 60%
dispersion of Nail (0308 g, 12.8 mmol), and the reaction mixture was stirred
at room  temperature for 30 minutes. 5-Fluoroquinazolin-4(3H)-one (1.0 g,
6.09 mmol) was added and  the reaction mixture was heated at 80 C for 2
hours, The reaction was concentrated and the  residue was suspended in EtOH
(75 thL) and then filtered through GF/F paper. The filtrate was.
concentrated to afford the desired product as a yellow solid. 



[00511] Step B: Preparation of 4-chloro-5-(2-methoxvetltoxv uinazoline:
Prepared'  according to the method of Example 15 using 5-(2-meth
oxyethoxy)quinazolin-4-ol in place of4- hydroxyquinazolin-6-yl acetate.
[00512] Step C: Preparation of Nd4-(f1.2.41triazolo[L5-aiowidin-7-yloxv)-3-
methylnhenvl)-5-(2-methoxvethoxv)auinazolin-4-amine: Prepared according to
the method of  Example 24 using 4-chloro-5-(2-methoxyethoxy)quinazoline in
place of 4-chloro-6-(2- methoxyethoxy)quinazoline. MS APCI (+) m/z 443.1
(M+1) detected. [00513) The following compounds were also prepared according
to the above-described  methods. 113 WO 2007/059257 PCT1US2006/044431  Ex. #
Structure MS m/z 511.5 (M+1) detected  H. N, N  37 ON N15 UO N N  O i NJ
443.3 (M +1) detected  ,&o `jl  38 HN O N2- ~^i0 N 443.3 (M+1) detected  39
/~ HN 442.1 (M +1) detected  40 HN N  N S N 522.3 (M +1) detected  



' ` o l 41 `N H HN N ` `N Nom/  0. I / NJ O 435.4 (M+1) detected  H. 42 C" N
1 N N `N NJ  N~ 114 WO 20071059257 PCTIUS20061044431  418.4 (M+1) detected
\ O ~ HN ' `  43 HO \ ~N  N~  514.1 (M+I) detected 44 HN N N  N 516.1
(M+I)'detected  45 O HN H N N  N 518.3 (M+1) detected  it N - 46 HN \ N F11.
N  F I N~ 455.2 (M+1) detected  47 



N Ns/  N 498.0 (M+1) detected  HN 48 H NyN \ ~N N  NJ  115 WO 20071059257
PCT/U520061044431  496 (M+1) detected I / N~  49 N N HN N-=,  O ~NJ 538.3
(M+I) detected  HN 50 ^,o ~N N  OyN / NJ 556.2 (M+I) detected  MN 51 N'
pOvN NJ  I J7 539.2 (M+1) detected  FIN 52 n5\:O 510.0 (M+1) detected  53 H
HN ONUN  O N 429.3 (M+I) detected  H 1 / / 



54 1  \io N NJ 116 WO 20071059257 PCT111S2006/044431  451.0 (M+]) detected
N. 55 HO \ HN N  ry  NJ 510.1 (M+l) detected  M 56 `N I HN /  ~N~N l  ' N N
O / NJ 497.0 (M+I) detected  57 C H HN k NuN / N  O \ NJ! 476.1 (M+1)
detected  H N I I N 58 N  N NJ 476.3 (M+I) detected  HN / 59 10 ` LI N I/ J
. O N 443.3 (M+l) detected  HN / 60 O N- N 



117 WO 20071059257 PCTIU520061044431  463.3 (M+1) detected  61 HN I / -Q ~ S
NJ 509.0 (M+i) detected  62 H HN NuN  0 I / NJ 413.3 (M+1) detected  HN I /
C .~. 63 N  \ N~ 459.1 (M+1) detected  HNI 64 N. N  S N 443.4 (M+l) detected
& I 65 HN .N  `0/x/0 N+N  N 488.2 (M+1) detected  66 / I ~N A5~ Br N  S N
118 WO 20071059257 PCT/US2006/044431  



523.0 (M-1) detected  N 67 I H HN ONUN \ `N N  O I i Nd 494.1 (M+1) detected
68 H HN I f ONUN f f N~`  0 ~NJ 519.3 (M+]) defeated  F O J \~ 69 l; HN 11
N,N  NYN N / N ` J \ 4673 (M+1) detected  o 70 H HN I f .N N  N1,-N .i i ty
- ~O ` :7 JI 457.3 (M+1) detected  0 H. \ I N,  71 N O NII N  Nf 523.3 (M+1)
detected  ` / I N 72 ON HN U N IOI 119 WO 20071059257 PCTIUS2006/044431  



463.2 (M+1) detected  HN I I t; N  73 N F 513.2 (M+1) detected  I  I ~ HN i
74 N N  J N 432.4 (M+1) detected  75 HN N I J  S N    4  HO  ~ 476.0 (M-t1)
detected  76 HN Nj  JN S N 4473 (M+l) detected   .O  77 HN 11  N N / 1  S I
N1 



467.3 (M+I) detected  I N 78 HN  l7 N  HN~ I / N J 120 WO 20071059257
PCT/US20061044431  481.1 (M+I) detected  a E / E N.  79 <DN UN HN N 11 / /
0 \ ~NJ 443.3 (M+I) detected  80 OH H N E E 4 N ^~.O ~,, (, N I 503.2 (M+I)
detected  ~ HN ' /  sl <x- N NL  HJ 443.3 (M+1) detected  82 HN 0  ^i0 ~N N
N  E / d 459.2 (M+I) detected  83 HN \N N~ 428.1 (M+I) detected  



84 HN E / , 1 H E ~N N  S NJ 121 WO 2007/059257 PCTIUS20061044431  499.3
(M+1) detected  F 85 H HN NYN / N 496.3 (M+1) detected   H_ \ I I N,  86 I \
p ` \ N N N I. N)  CI 535.3 (M+1) detected  87 ?-> HN / Bin^-,O N 498.3 (Mt1
detected   88 HN \ I I }  .~~0 I \ N  Hp'..~N' IN 474.3 (M+1) detected  I  I
89 HN  H N N - ~ I J  N 475.2 (M+1) detected  90 HN Ia 



N-J  122 WO 20071059257 PCT/US20061044431  500,2 (M+1) detected  91 HN I I
N, H.,. 10 \ N N N 472A (M+1) detected  O \ i N  92 HN I iS~/\ O I ~N N  N
498.2 (M+1) detected  0 I  93 HN I 1  N HON^~iO i \ JN  N  Cl 501.3 (M+1)
detected  \ o l \ 94 HN / j NN  NYN / / N N O N $08,3 (M+1) detected  95 `N
H HN I 11 ~N N  O I i NJ o 526.2 (M+1) detected  



HN I / 96 p N N  o NgJ 123 WO 2007/059257 PCTIUS2006/044431  545.1 (M+i)
detected  O O A I / I N  97 "N  'N 5 NJ 524.4 (M+1) detected  A 98 "N I E
CIO \ I  N N N 524.2 (M+I detected  99 N ) MN / 15NN NUN / / N'J  O \ NJ
5.72.2 (M+ 1) detected  f~ I 100 ^/o "N N-r r~ ~N OyN f / ' 529.3 (M+1)
detected  ~ f /  101, "N N~  N 545.3 (4+i) detected  



f \ a I \ "N  102 N  124 WO 2007/059257 PCTIUS20061044431  455.2 (M+1)
detected  103 ~C HO / / N N  N 480.1 (M+1) detected  104 H HN { / ~J N , / r
N O \ \ ~NJ 481.3 (M+1) detected  N 105 HN E / I  NJ  iNCrO N 443.0 (M+l)
detected  E N  106 HN 1_/JN  S s~ 476.4 (M+I) detected  \ a i I N  107 HN 1
N \ ~NJ 506.3 (M+1) detected  



{ o I . 108 HN N  iSv~iO I \ .N Nom/  / NJ 125 WO 2007/059257
PCTIUS2006/044431  481.3 (M+1) detected  F &O"Q, 109 HN N N 429.3 (M+1)
detected  HOB/~ I / f N, 110 Y 443.] (M+l) detected  111 MeQ~~ HN 1 ~N  N N
J &1, 463.1 (M+1) detected  o 112 HN I l N  N_  454.1 (M+1) detected  113 w
ri O I / N 1 437.4 (M+1) detected  114 HN O / N 467.2 (M+1) detected  



115 N HN N w) N N-N NJ 126 WO 20071059257 PCT/U520061044431  ` 0 \ 483.3
(M4-1) detected  116 HN ~N ~o 0 NJ 466.4 (M--1) detected  I, I N 117
{`ffJJYH HN A  N I N 0 481.3 (M+l) detected  tiN I 1 N lts N N 481.4 (M+1)
detected  I~ 119 NJ  6 I / NJ 451.4 (M+1) detected  I~ 120 HN NJ  ~N o / NJ
453.3 (M+I) detected  1 121 Ni  O I / NrJ n 453.4 (M+1) detected  / I N 



122 ~ /  N ~ 1N N  0 I / NJ 0 465.2 (M+t) detected  123 N N'N I ~ N' 127 WO
20071059257 PCT/US2006/044431  c I 495.3 (M+1) detected  I~ \rv 124 "i H)  o
l i NrJ c 469.2 (M+l) detected  125 H~o HN\ N/ 0 ` ~N 466,3 (M+1) detected
126 N JN 523.3 (M+1) detected  N 127- yN HN N  71~ \ 439A (M+1) detected  I
\l 126 N ~\ N o NJ 455.4 (M+ 1) detected  129 "" I ! NJ 494.3 (M+l) detected



\ I I N 130 B "1 N  ~N \ N c NJ ` o \ 483.2 (M+1) detected  131  " VVY 128
WO 20071059257 PCTIUS2006/044431  ` 444.1 (M+1) detected  132 r H bo ~ O~ V
fN ~~~ N 428.4 (M+1) detected  \IN 133 J  N 439.3 (M+1) detected  ~I I 134 ~
i I / NJ N 01' 469.2 (M+1) detected  135 )yu _ "~ N O I / wJ 468.3 (M+1)
detected  I CL-Q  136 ~N NN / N4  OJ 452.4 (M+1) detected  137 HN H H 



N  N O 1 / N'j 398.3 (M+1) detected  138 1 HN f 1~ o C N jr N 469.3 (M+1)
detected  139 _ Hj I/ N  ~w O I / NJ 129 WO 20071059257 PCT/U52006/044431
460.3 (M+1) detected  ~ I I \N 140 %,p HN N  IN N-' 469.3 (M+1) detected  /
I I \N 141 J/  iN~ni 1 Rp N  NJ 4952 (M+1) detected  142  1 N 0 497.3 (M+l)
detected  143 \~'AYH ~N / I rim HO ~fl  I / N~ 469.2 (M+1) detected  I N 144
I HI N  



~NyN 0 f N~ 467.4 (M+1) detected  145 H H f/ INJ Y Jf~ 454.4 (M+1) detected
rH+~~ 146 l11r N \ o ` 484.3 (M+I) detected  147 HN N ~O 0 1 / N 130 WO
20071059257 PCT/US2006/044431  429.3 (M+1) detected  I~ 148 H" N~  IN ` 0
454.4 (M+1) detected  I y  14 149 M Nom` ~ N  0 I . NJ 484.1 (M+1) detected
I/ I N. 150 "UO ~N  / N~ 482.3 (M+1) detected  151 N~ INJ' 



~. N  0 'L.J.N / 0 429.3 (M+1) detected  I I~ 152 N 524.2 (M+1) detected
153 H N NV  0IllN N  . I ri~ 452.4 (M+1) detected  154 INU a N  0 479.2
(M+l) detected  o ` 155 N N/ IN~ 131 WO 20071059257 PCT10S2006/044431  440.2
(M+1) detected  / I N, 156 0 "" N_. N o I/ NJ O 470.3 (M+1) detected  157 N
O I NJ 471.2 (M+1) detected  /I I\ 158 FIN\  \ ~N I / N> 



455.1 (M+1) detected  N D4, 159 N N FIN - H  y o I/N J 453.4 (M+1) detected
160 N HN / N=/ N 'N 413.2 (M+1) detected   t\ I 161 HN N' N 456.2 (Mtl)
detected  162 "1 i .o~ I N  o NJ 467.3 (M+I) detected  ~ O \ 163 _ HN / N  N
- ~N I/N 132 WO 20071059257 PCTIUS2006/044431  0 445.1 (M+ 1) detected  164
HN N Cf `N 496.4 (M+1) detected  I 1 ~ 165 NJ  o N 0 496.2 (M+1) detected  I
166 b N N2f 



N 439.2 (M+1) detected  H 167 " N-11 NJ 466.3 (M+1) detected  168 N fN-i ~N
N'N NJ 438.4 (M+1)'detected  0 'I  169 H 0 I/ . 495.2 (M+I) detected  `I 170
N IiN ,N  Me2N * 1 I N fl NJ 461.3 (M+1) detected  N _ H  171 C', , '~ 1 J
133 WO 20071059257 PCTIUS2006/044431  0 497.1 (M+1) detected  &IS 172 iiN~O
HN Nr 497.3 (M+1) detected  H 173 N^~  



ho ~ly &N" 4693 (M+I) detected  174 Ny J ~N  N 482.2 (M+1) detected  175 NN
480.4 (M+l) detected  Imo. H FiN / 176 YN N -/''  3 N 471.3 (M+I) detected
177 -2 N 509.2 (M+l) detected  179 H~r N' N z 495.3 (M+I) detected  179 HN
NJ ~r 134 WO 20071059257 PCTIUS2006/044431  467.3 (M+1) detected  H ? 180 19
N N  0 I 474.3 (M+1) detected  181 4sP HN ~I ~ 537.3 (M+l) detected  



182 CNN I /" N^~ IT1f N ` 0 \ 480.2 (M+1) detected  H 183 468.1 (M+1)
detected  HP 184 N- 0 NUN ~N '  11 / N J 45i.3 (M+I) detected  Iss ~lr q \ H
0 N~ 466.3 (M+1) detected  186 HN I I N=/ N  o N' 4833 (M+1) detected  f I
187 q ' N Jtr 135 WO 2007/059257 PCT/US2006/044431  465.4 (M+1) detected
188 N HNI Nom/ 0 458.1 (M+1) detected  189 ~ggt' " I d`" \ ~N 442.3 (M+ I)
detected  190 HN ' f N N^"  N~ 483.3 (ivl+I) detected  



I I ~ 191 H H j N o 453.3 (M+I) detected  HP I N~ H I92 N N \ o "\ 509.5
(M+l}detected  193 ID N---r 0 I ~ 144 443.3 (M+]) detected  194 RN ~otio I ~
o ` 498.3 (M+]) detected  195 HN I I ~ ~N 136 WO 20071059257
PCT1US20061044431  472.2 (M+1) detected I I~  196 H s  `O, N=-r  o i i N
442.2 (M+I) detected  f] I !\ 197 HN n! \  v~N N- I NJ 456.2 (M+1) detected
198 q NN NJs NJ c 486.2 (M+1) detected  199 H H 



N 500.2 (M+1) detected  H 200 1l ~N-2 ~o U I N" 412.3 (M+1) detected  a 201
NN  4. ~N N- I 469.3 (M1) detected  racemic N 202 HQ HN NJ 137 WO
20071059257 PCT/1JS2006/044431  471. 3 (N+I) detected  O Qa-, racemic "N
203 H~ Nr/  a N 442.3 (M+1) detected  204 HN I JVH ~O^i0 ~N N2 470.3 (M+1)
detected  MN N 205 ~0 \ `N Nom/  NJ 459.3 (M-0) detected  



O HN N 206 ~N 459.2 (M+I) detected  207 HN ,.,0 N N Q 1/ N~ 479.3 (M4-1)
detected  O 208 HN /  ^,,O -N N  138 WO 20071059257 PCT/US20061044431  478.2
(M+1) detected Yl `) 209 HN { 0 ~, N 454.1 (M+1) detected  210 HN { { D O ~N
N 454.2 (M+1) detected  211 HN I { O `N N  {/N, 531.2 (M41) detected  212 HN
1 N 467.3 (M+1) detected  0 213 HN { { N r  a N { / N!J 495.2 (M+1) detected



214 HN \ { O { N  N 139 WO 2007/059257 PCT117S20061044431  509.3 (M+t)
detected  215 I HN 1 I N  iN D, N 510.1 (M+1) detected  216 HN N N  ~NJ I .
J N 524.2 (M+1) detected  217 N HN I N N ..  4791 (M+1) detected 218 HN  / N
I~ N 455.2 (M+1) detected  O 219 HN 'ry  p ~N _!  C - I. N J 455.2 (M+4)
detected  ~ I I N. 220 HN  



O N N 140 WO 2007/059257 PCT/U52006/044431  525.2 (M+1) detected  O ,  221 O
O HN \ I P N~  N 532.2 (M+1) detected  \ I N 222 O HN 2  a O ~N N  N 496.3
(M+1) detected  O 223 O 1.1N \ f 1 N ,  O N N' 510.1 (M+1) detected  O 224
HN N 511.2 (M+1) detected  225 HN \ 1~ ^v0 \ ~N N N NJ 525.3 (M+1) detected
O 226 N HN QN,AN  N  N 



141 WO 20071059257 PCT/US2 00 610 44 43 1  492.2 (M+1) detected  227 HN \ I
I , N N 412.2 (M+1) detected  I \ p I NN  228 \ ~J 480.2 (M+1) detected  229
HN I. J  N 482.2 (M+1) detected  HN ~I I~ 230Nf  p^/ ~ rJT I li 496.3 (M+1)
detected  N 231 CU' \ HN&  N 482.3 (M+I) detected  O 232 HN N N  NJ 142 



WO 20071059257 PCT/US2006/044431  468.2 (M+i) detected  233 HN N N^-~  N O
468.2 (M+1) detected  234 HN pC:rO N N ^,~ 481.1 (M+I) detected  O 235 HN I
/ N  p \ N N 545.1 (M+I) detected  0 HN l  236 NO / JN NO N 5382 (M+I)
detected  O HN \  237 469.2 (M+I) detected  238 HN N- N ` NJS 143 WO
2007/059257 PCTIUS2006/044431  483.2 (M+1) detected  HN 239 I J  



N 511.1 (M+1) detected  240 HN r'N~p / / N N NJ 523.2 (M+1) detected  q 241
HN I I /  I %N N-- 'N NJ 524.1 (M+1) detected  O HN I I 242 /~ .  1 NI N
.,N./ I "/ NJ 538.2 (M+1) detected  243 HN I..i Nip ~N N2- N) 486.1 (M+1)
detected  I~p 244 .l~  HN / .J N 144 WO 200 71059 25 7 PCTIUS20061044431
504.3 (M+l) detected  ` / I N 245 044) HN 5~  



iS~\i0 ! N N J  N 456.4 (M+1) detected  246 HN / 11~ N .  NJ 426.4 (M+1)
detected  O ,  247 HN y~  HO_ i ~N N N O 384.4 (M+1) detected  248 HN / HO N
N 570.0 (M+I) detected  249 `. HN / A o O N 549.2 (M+i) detected  O / N  250
Bn0QW HN - 0 ,N N  N 145 WO 2007/059257 PCT/US20061044431  459.4 (M+I)
detected  251 1111 '~ HO QHO H 



N O 459.4 (M+]) detected  252 pH HN 4 / I `J HOB/O iN N  N \ o I \ 518.3
(M+1) detected  HN 253 JJ~ 470.3 (M+1) detected  254 HN /o)CI `N Nom/ .
538.3, 540.2 (M+, Cl pattern) detected  255 HN N N O I 454.3 (M+1) detected
N. 256 ~O^/O N N 499.2 (M+1) detected  257 HN / I N~ N O~~ I ~ IV 146 WO
20071059257 PCT/US2006/044431  456.3 (M+I) detected  N 258 N N  N J 455.2
(M+I) detected  N 259 rl~o~ 



497.3 (M+-1) detected  I N. 260 b NN  / NJ 498.1 (M+1) detected  I, I 261 N
N  ~N pp ~N 1 H ~ / NJ 514.1 (M+l) detected  262 N 524.0 (M+1) detected  `I
I N 263o I / N  N 469.2 (M+l) detected  ' ~ I 264 ~ N"1 N  "~~ 469.2 (M+1)
detected  I Q IN 265 \ I HN ND  0 N 147 WO 2007/059257 PCT/US2006/044431
480.2 (M+1) detected I f N  266 n ~/0 HN N N-~  NJ 499.1 (M+1) detected  



267 "N N % 0 470.2 (M+1) detected  I,N 268 E' ~ ti 453.3 (M+1) detected  269
N " N 441,2 (M+1) detected  ~I 270 N H N N 462.2, 464.2 "(M+, Cl  1 4
pattern) detected 271 "  ~~.~~ \ N N NJ 4462 (M+1) detected  272 NN t ~~ \ N
N 476.2, 478.1 (M+, Cl  ! I pattern) detected 273 N ice  .o.~  N 148 WO
2007/059257 PCTIUS20061044431  0 456.3 (M+1) detected  I, 274 522,1, 520.2
(M+, Br  I I N pattern) detected 275 \o~o ` N N  I, NJ 460.4 (M+l) detected
I I N 



276 N F t / \ N~I,  507.3 (M+1) detected  HN \I I N. 277 "  N^ip I ~Nt N~
N^~ i NJ 493.3 (M+1) detected  278 ' N'~ hiN I !r 512,1 (M+1)detected  I~1
279 NN NJ a I, NJ 510.1 (M-+ 1) detected  ` N Nom. 280 0 " tUf\. Jr ~l  N,
472.2 (M+I) detected  {~ S 281 NN N 149 WO 2007/059257 PCTIUS2006/044431
[00514] The foregoing description is considered as illustrative only of the
principles of  the invention. Further, since numerous modifications and
changes will be readily apparent to  those skilled in the art, it is not
desired to limit the invention to the exact construction and  process shown
as described above. Accordingly, all suitable modifications and equivalents
may  be considered to fall within the scope of the invention as defined by
the claims that follow. [00515] The words "comprise," "comprising,"
"include," "including," and "includes"  when used in this specification and
in the following claims are intended to specify the presence  



of stated features, integers, components, or steps, but they do not preclude
the presence or  addition of one or more other features, integers,
components, steps, or groups thereof. 150 WO 20071059257 PCTIUS2006/044431
What is claimed is: 1 Acompound of Formula I R2  \' I A,E  R1 R3 M G B11 J I
or a pharmaceutically acceptable salt thereof, wherein:  A is 0, C(am), S,
SO or 502; G is N or C-CN; B represents a fused 6-membered aryl ring or a
5-6 membered heteroaryl ring;  Eis s+'s~(R12)l  N  DBaDz D'-D2 s e (R12)1
(R72 (R1?)j  D4 Da DL 1  DBIp6 D4aDS ~D9  XisNorCH; D), DZ and D3 are
independently N or CR'9; D' and DS are independently N or CR'9 and D6 is 0,
S, or NR2, wherein at least one of  D) and DS is not CRk9; D7, D8, D9 and
D10 are independently N or CR'9, wherein at least one of D7, D8, D9 and  D10
is N; R' is H or alkyl; 



151 each R2 is independently halogen, cyano, nitro, trifluoromethyl,
ditluoromethyl,  fluoromethyl, fluoromethoxy, difluoromethoxy,
trifluoromethoxy, azido, -SR", - OR15, -C(O)R'S, -C(O)OR15, -NR 4C(O)OR'8,
-OC(O)RjS, -NRj4SO2R18, -SO2NR5R'", - NR14C(O)R's, -C(O)NR'5R'a
-NR15C(O)NR'5R14-NR'3C(NCN)NR'5R14, -NR1sR14 alkyl,  alkenyi, alkynyl,
saturated or partially unsaturated cycloalkyl, cycloalkylalkyl,
-S(O)P(alkyl),  -S(O)p(CR13R14)q aryl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, saturated or partially  unsaturated heterocyclyl,
heterocyclylalkyl, -O(CR'3R14)q  aryl, -NR15(CR13R'4)q-aryl, -O(CR13R'4)q
heteroaryl, -NR'3(CR13R'4)q- heteroaryl, -O(CR13R14)q-heterocyclyl or
-NR'5(CRl'Rj4)gheterocyclyl, wherein said alkyl,  alkenyl, alkynyl,
cycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl and
heterocyclylalkyl portions are optionally substituted with one or more
groups independently  selected from oxo, halogen, cyano, nitro,
trifluoromethyl, difluoromethoxy,  trifluoromethoxy, azido, -NR13SO2R1e, -
SO2NR15R'3, -C(O)R15, -C(O)ORS, -OC(O)R'S, -NR13C(O)OR'g,  NR3C(O)Rts
-C(O)NR15R3 -NR] 5Rt3 -NR14C(O)NR15R13, -NR14C(NCN)NR15R'3 -OR",  aryl,
heteroaryl, arylalkyl, heteroarylalkyl, saturated and partially unsaturated
heterocyclyl,  and heterocyclylalkyl, and wherein said aryl, heteroaryl,
arylalkyl, heteroarylalkyl,  heterocyclyl or heterocyclylalkyl rings may be
further substituted with one or more groups  selected from halogen,
hydroxyl, cyano, nitro, azido, fluoromethyl, difluoromethyl,
trifluoromethyl, alkyl, alkenyl, alkynyl, saturated and partially
unsaturated cycloalkyl,  saturated and partially unsaturated heterocyclyl,
NR15R13 and OR's; each R3 is independently Q, Z, halogen, cyano, nitro,
alkyl, alkenyl, alkynyl,  heteroalkyl, heteroalkenyl, heteroalkynyl,
saturated or partially unsaturated cycloalkyl,  saturated or partially
unsaturated heterocyclyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
trifluoromethoxy, difluoromethoxy, fluoromethoxy, trifluoromethyl,
difluoromethyl,  fluoromethyl, ORS NR'5R16 NR15OR6, NR15C(=O)OR'2,
NR15C(=O)R'e SO2NR15R6  SR15, SOR15, SO2R15 C(-0)R15 C(-0)ORts OC(-0)RS,
C(-0)NR'5R16  NR'5C(=O)NR16R, NR'SC(=NCN)NR16R17, or NR'SC(=NCN)R6, wherein
said alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl,
cycloalkyl, heterocyclyl, aryl, arylalkyl, heteroaryl and heteroarylalkyl
are optionally  substituted with one or more groups independently selected
from halogen, oxo, cyano,  



nitro, alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl,
saturated or  partially unsaturated cycloalkyl, saturated and partially
unsaturated heterocyclyl, aryl,  arylalkyl, heteroaryl, heteroarylalkyl,
trifluoromethoxy, difluoromethoxy, fluoromethoxy,  trifluoromethyl,
difluoromethyl, fluoromethyl, OR15, NR15R16, NR'3OR6,  NR15C(=O)OR'g,
NR15C(=O)R1fi, SO2NRj5R6 SR' 5, 152 WO 2007/059257 PCTIUS20061044431  SOR'S,
SO2R15, C(O)R'5, C(-O)OR15, OC(=O)Rf5, C(=O)NR'SR16, NR75C(=O)NR1fiRi7,
NRi5C(=NCN)NRf 6817, NR15C(-NCN)R'6, (CI-C4 alkyl)NR'Rb and NR35C(O)CH20R;
or R3 is a 5-6 membered heterocyclic ring containing from I to 4 heteroatoms
selected  from N, 0, S, SO and SO2 and substituted with -M'-M2 M3-M` or
-M'-M5, wherein M' is CI-C4  alkyl, wherein optionally a CH2 is replaced by
a C(=O) group; M2 is NR` or CR`Rr; M3 is CI- C4 alkyl; M4 is CN, NRS(O)a_2R,
S(O)a2NRBRb, CORaRh, S(O)o.2R, or CO2R, and M5 is  NRRRh, wherein R`, R1, Re
and e are independently H or CI-C4 alkyl, or R9 and Rh together  with the
nitrogen atom to which they are attached form a 5- or 6-membered ring
optionally  containing I or 2 additional heteroatoms selected from N, 0, S,
SO and S02 in which any  ring nitrogen atom present is optionally
substituted with a C1-C4 alkyl group and which ring  may optionally have one
or two oxo or thiooxo substituents; NR6  RIO)--,N,N v i  Qis Re - ;  Z is
selected from Re  Rea Ron N`.~ I Ra Re R Ra tS-I / YN Re  YII ~w V_ N ` \>-N
and  W V W W Rab w2 and tautomers thereof, W and V are independently 0. NR6,
S, SO, SO2, CR"R, CRR9 or C0;  W2isOorS; 



Y is S, SO, SO2, CR76R, or CReR9, provided that when W'is 0, NR6, S, SO, or
SO , then V is CRSR9, and  when V is O, NR6, S, SO, or SO2, then W and Y are
each CRR9; e is H or CI-Cr6 alkyl; each R6, Re, Ra and R9 are independently
hydrogen, trifluoromethyl, alkyl, saturated or  partially unsaturated
cycloalkyl, saturated or partially unsaturated hetcrocyclyl, aryl,
arylalkyl,  beteroaryl, heteroarylalkyl, or heterocyclylalkyl, wherein said
alkyl, cycloalkyl, heterocyclyl,  aryl, arylalkyl, heteroaryl,
heteroarylalkyl, and heterocyclylalkyl are optionally substituted with  153
WO 2007/059257 PCT/t1S20061044431  one or more groups independently selected
from oxo, halogen, alkyl, alkenyl, alkynyl, saturated  and partially
unsaturated cycloalkyl, saturated and partially unsaturated heterocyclyl,
cycloalkylalkyl, cyano, nitro, OR,s, NRI5R16, SR's, S(O)Rts, SO2R15,
tritluoromethyl,  difluoromethyl, fluoromethyl, fluoromethoxy,
difluoromethoxy, trifluoromethoxy, azido, aryl,  heteroaryt, arylalkyl,
heteroarytalkyl, and heterocyclylalkyl, or Ra and Rs together with the atom
to which they are attached form a 3 to 6 membered  carbocyclic ring; R7 is
hydrogen, halogen, cyano, nitro, alkyl, alkenyl, alkynyl, saturated or
partially  unsaturated cycloalkyl, saturated or partially unsaturated
heterocyclyl, cycloalkylalkyl, aryl,  arylalkyl, heteroaryl; hetemarylalkyt,
heterocyclylalkyl, -NR15S02R16 _SO2NRI5R'6 -C(O)Rts  -C(O)OR'5, -OC(O)Rrs,
NR'SC(O)OR", NRI5C(O)R16 -C(O)NR15RI6, -NR15RI6  NR'5C(O)NR16R'7, -OR's,
-S(O)R's, -SO2 Ri5, or SR'5, wherein said alkyl, alkenyl, alkynyl,
cycloalkyl, heterocyclyl, cycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, and  heterocyclylalkyl, are optionally substituted with one
or more groups independently selected  from oxo,. halogen,- alkyl, alkenyl,
alkynyl, saturated and partially unsaturated cycloalkyl,  saturated and
partially unsaturated heterocyclyl, cycloalkylalkyl, cyan, nitro,
tifluoromethyl,  difluorornethyl, fluoromethyl, fluoromethoxy,
difluoromethoxy, tifluoromethoxy, azido, - }`1R'5SO t'6 SO2NR'5R'6 -C(O)R's,
-C(O)OR's, -DC(O)R15, NRISC(O)ORIS -NR'5C(O)RI6  -C(O)NR7SR'6, -NR'RES,
_NR15C(O)NR16RI7, -OR's -S(O)Rrs SO2]R Is , SR", aryl, arylalkyl,
heteroaryl, heteroarylatkyl, and heterocyclylalkyl; Rt0 is hydrogen, alkyl,
alkeriyl, alkynyl, saturated or partially unsaturated cycloalkyl,  



saturated or partially unsaturated heterocyclyl, cycloalkylalkyl, aryl,
arylalkyl, heteroaryl,  heteroarytalkyl, heterocyclylalkyl, -NR'5C(O)OR's,
NR'5C(O)R16, -NR'sR16, or -OR1$,  wherein said alkyl, alkenyt, alkynyl,
cycloalkyl, heterocyclyl, cycloalkylalkyl, aryl, arylalkyl,  heteroaryl,
heteroarylalkyl, heterocyclylalkyl, are optionally substituted with one or
more  groups independently selected from oxo, halogen, alkyl, alkenyl,
alkynyl, saturated and partially  unsaturated cycloalkyl, saturated and
partially unsaturated heterocyclyl, cycloalkylalkyl, cyan,  nitro,
trifluoromethyl, difluoromethyl, fluoromethyl, fluoromethoxy,
difluoromethoxy,  trifluoromcthoxy, azido, -NR'"SO2R16 -SO,NR'5R16,
-C(O)R'5, -C(O)OR1S, -OC(O)R'5,  NR15C(O)ORts, -NRISC(O)RI6, -C(O)NR'5Rr6
_NRr5RI6, -NR15C(O)NR16R=7, -OR'5, - S(O)R15, 4O,ZR15, SR'5, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, and heterocyclylalkyl; or R6 and R8
together with the atoms to which they are attached form a 3 to 10  membered
saturated or partially unsaturated heterocyclyl ring optionally containing
one or more  154 WO 2007/059257 PCT/US20061044431  additional heteroatoms
selected from N, O, S, SO, SO2 and NR6, wherein said carbocyclic and
heterocyclic rings are optionally substituted with one or more groups
independently selected  From oxo, halogen, alkyl, alkenyl, alkynyl,
saturated and partially unsaturated cycloaLkyl,  saturated and partially
unsaturated heterocyclyl, eyeioakkylalkyl, cyano, nitro, trifluoromethyl,
difluoromethyl, fluoromethyl, fluoromethoxy, difluoromethoxy,
trifluoromethoxy, azido, aryl,  OR15,NRr5R16, SRIS, heteroaryl, arylalkyl,
heteroarylalkyl, and heterocyclylalkyl; or R7 and Re together with the atoms
to which they are attached form a 3 to 10  membered saturated or partially
unsaturated cycloalkyl or heterocyclyl ring optionally  containing one or
more additional heteroatoms selected from N, O, S, SO, SO2 and NR6,  wherein
said carbocyclic and heterocyclic rings are optionally substituted with one
or more  groups independently selected from oxo, halogen, alkyl, aikenyl,
alkynyl, saturated and partially  unsaturated cycloalkyl, saturated and
partially unsaturated heterocyclyl, cycloalkylalkyl, cyan,  nitro,
trifluoromethyl, difluoromethyl, fluoromethyl, tluorometboxy,
difluoromethoxy,  trifluoromehoxy, azido, aryl, OR'5, NR15R'6, 8R15,
heteroaryl, arylalkyl,.heteroarylalkyl, and  heterocyclylalkyl;  or Re and
R9 together with the atoms to which they are attached form a 3 to 10
membered saturated or partially unsaturated eycloalkyl or heterocyclyl ring
optionally  containing one or more additional heteroatoms selected from N,
0, S, SO, SO2 and NR6,  



wherein said earbocyclic and heterocyclic rings are optionally substituted
with one or more  groups independently selected from oxo, halogen, alkyl,
alkenyl, alkynyl, saturated and partially  unsaturated cycoaikyt, saturated
and partially unsaturated heterocyclyl, cycloalkylalkyl, cyan,  nit%
tritluoromethyl, drfluoromethyl, fluoromethyl, fluoromethoxy,
difluoromethoxy,  trifluoromethoxy, azido, aryl, ORB, NR"R'6, $Rrs,
heteroaryl, arylalkyl, heteroarylalkyl, and  heterocyclylalkyl; or R6 and
R10 together with the atoms to which they are attached form a 3 to 10
membered saturated or partially unsaturated heterocyclyl ring optionally
containing one or more  additional heteroatoms selected from N, 0, 5, SO,
SO2 and NR6, wherein said heterocyclic ring  is optionally substituted with
one or more groups independently selected from oxo, halogen,  alkyl,
alkenyl, alkynyl, saturated and partially unsaturated cycloalkyl, saturated
and partially  unsaturated heterocyclyl, cycloalkylalkyl, cyano, nitro,
trifluoromethyl, difluoromethyl,  fluoromethyl, fluoromethoxy,
difluoromethoxy, trifluoromethoxy, azido, aryl, OR15, NR75R16,  SRIS,
heteroaryl, arylalkyl, heteroarylalkyl, and heterocyclylalkyl; 155 WO
2007/059257 PCTIUS20061044431  or R8 and R10 together with the atoms to
which they are attached form a 3 to 10 membered saturated or partially
unsaturated heterocyclyl ring optionally containing one or more  additional
heteroatoms selected from N, 0, S, SO, S02 and NR6, wherein said
heterocyclic ring  is optionally substituted with one or more groups
independently selected from oxo, halogen,  alkyl, alkenyl, alkynyl,
saturated and partially unsaturated cycloalkyl, saturated and partially
unsaturated heterocyclyl, cycloalkylalkyl, cyano, nitro, trifluoromethyl,
difluoromethyl,  fluoromethyl, fluoromethoxy, difluoromethoxy,
tifluoromethoxy, azido, aryl, OR15 NRISRI6  SRS5, heteroaryl, arylalkyl,
heteroarylalkyl, and heterocyclylalkyl; each R12 is independently halogen,
cyano, nitro, trifluoromethyl, difluoromethyl,  fluoromethyl, tluoromethoxy,
difluoromethoxy, trifluoromethoxy, azido, -SR18, -OR15,  -C(O)Ws, -C(O)OR's,
NR'4C(O)OR'8, -OC(O)R15 -NR14S0a18, -SO2NR'5RI4 _N'4C(O)RIS,  -C(O)NR15R'4,
_NR13C(0)NR15R34, _NR53C(NCN)NR'3R14, -NR15R14, alkyl, alkenyl, alkynyl,
saturated or partially unsaturated cycloalkyl, cycloalkylalkyl,
-S(O)p(alkyl), -8(O)p(CR13R14)q- aryyl, aryl, arylalkyl, heteroaryd,
heteroarylalkyl, saturated or partially unsaturated heterocyclyl,
heterocyclylalkyl, -O(CR13R14)q-aryl, -NR13(CR'3R14)q aryl,
-O(CR13R14)q-heteroaryl,  -NR13(CR13Rj4%-heteroaryl, O(CR13R")q-heterocyclyl
or -NR"(CR13R'4)q-hcterocyclyl,  



wherein said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl,  heterocyclyl and heterocyclylalkyl portions
are optionally substituted with one or more groups  independently selected
from oxo, halogen; cyan, nitro, trifluoromethyl, difluoromethoxy,
difluoromethoxy, azido, -NR13SO2Rf8, -SOzNR'$R13, -C(O)R15, -C(O)OR'S,
-OC(O)R",  NRI3C(O)ORI8 _NR13`.(O)RIS. -C(O)NISRI3 -NR15R13, NI4C(O)NR15RI3,
NR14C(NCN)NR15R'3, _OR'S, aryl, heteroaryl, arylalkyl, heteroarylalkyl,
saturated and partially  unsaturated heterocyclyl, and heterocyclylalkyl,
and. wherein said aryl, heteroaryl, arylalkyl,  heteroarylalkyl,
heterocyclyl or heterbcyclylalkyl rings may be further substituted with one
or  more groups selected from halogen, hydroxyl, cyan, nitro, azido,
fluaromcthyl, difluoromethyl,  trifluoromethyl, alkyl, alkenyl, alkynyl,
saturated and partially unsaturated cycloalkyl, saturated  and partially
unsaturated heterocyclyl, Nle'R" 'and OR"; R'3 and Rj4 are independently
hydrogen or alkyl, or R13 and R14 together with the atoms to which they are
attached form a saturated or  partially unsaturated cycloalkyl, or saturated
or partially unsaturated heterocyclyl ring, wherein  said alkyl, cycloalkyl
and heteorcyclyl portions are optionally substituted with one or more
groups independently selected from halogen, cyano, nitro, trifluoromethyl,
difluoromethyl,  fluoromethyl, fluoromethoxy, difluoromethoxy,
trifluoromethoxy, azido, oxo, ORe, NRR6,  156 WO 2007/059257
PCTIUS2006i044431  NRAORb, NR'COgRb, NR'COR", SOzNR'R", SR', SOR', S02R',
S-S-R', C(S)R', C(=O)OR',  OC(=O)R", c =o , RRb, NR"C(aO)Rb, and
NR"C(=O)NR"R; R15, R16 and R!" are independently H, alkyl, alkenyl, alkynyl,
heteroalkyl, heteroalkenyl,  heteroalkynyl, saturated or partially
unsaturated cycloalkyl, saturated or partially unsaturated  heterocyclyl,
cycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, or
heterocyclylalkyl,  wherein said alkyl, alkenyl, alkynyl, cycloalkyl,
heterocyclyl, cycloalkylalkyl, aryl, arylalkyl,  heteroaryl,
heteroarylalkyl, and heterocyclylalkyl are optionally substituted with one
or more  groups independently selected from alkyl, alkenyl, alkynyl,
heteroalkyl, hetemalkenyl,  heteroalkynyl, saturated and partially
unsaturated cycloalkyl, saturated and partially unsaturated  heterocyclyl,
aryl, heteroaryl, halogen, oxo, OR', NR'Rb, NR'ORb, NR"CO2Rb, NR'CORb,
SO2NRRb, SR, SOR', SO2R', S-S-R', C(=OW, C(=O)OR', OC(--O)R', C(-O)NR'R",
NR'C(=O)R", NR'C(=O)NRDR, OC(=O)NR'R", and C(o)CH20R'; or any two of Rj5,
R16 and R!" together with the atom to which they are attached form a  



heterocyclic ring optionally containing one or more additional heteroatoms
selected from N, 0,  S, SO, SOz'and NR6, wherein said heterocyclic ring is
optionally substituted with one or more  groups'independently selected from
oxo, halogen, alkyl, alkenyl, alkynyl, saturated and partially  unsaturated
cycloalkyl, saturated and partially unsaturated heterocyclyl,
cycloalkylalkyl, cyano,  nitro, trifluoromethyl, difluoromethyl,
fluoromethyl, fluoromethoxy, difluoromethoxy,  trifluoromethoxy, azido,
aryl, OR", NR'Rb, SR', heteroaryl, arylalkyl, heteroarylalkyl, and
heterocyclylalkyl, or R13 and R15 together with the' atom hi which they are
attached form a saturated or  partially unsaturated cycloalkyl or saturated
or partially unsaturated heterocyclyl ring, wherein  said alkyl, cycloalkyl
and heterocyclyl are optionally substituted with one or more groups
independently selected from halogen, cyano, nitro, trifluoromethyl,
difluoromethyl,  fluoromethyl, fluoromethoxy, difluoromethoxy,
trifluoroinethoxy, azido, oxo, OR', NR'Rb,  NR'OR", NR'CO2Rb, NR'CORb,
SO2NR'R", SR', SOR', S02R", S-S-R', C(O)R', C(=O)OR',  OC(-0)R', C(=O)NR'R",
NR`C( )Rb, and NR'C(= O)NR'R'; Rts is CF3, alkyl, alkenyl, alkynyl,
heteroalkyl, heteroalkenyl, beteroalkynyl, saturated or  partially
unsaturated cycloalkyl, saturated or partially unsaturated heterocyclyl,
cycloalkylalkyl,  aryl, arylalkyl, heteroaryl, heteroarylalkyl, or
heterocyclylalkyl, wherein said alkyl, alkenyl,  alkynyl, cycloalkyl,
saturated or partially unsaturated hetemcyclyl, cycloalkylalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl and heterocyclylalkyl are optionally
substituted with one or  more groups independently selected from alkyl,
alkenyl, alkynyl, heteroalkyl, heteroalkenyl,  157 WO 2007/059257
PCTIUS2006/044431  heteroalkynyl, saturated and partially unsaturated
cycloalkyl, saturated and partially unsaturated  heterocyelyl, aryl,
heteroaryl, halogen, oxo, OR, NR'Rb, NRIORb, NR'CO2Rb, NR,CORb,  SO2NR'Rb,
SR', SOW, S02W, S-S-.R', C(O)Ri, C(-O)OR', OC(=O)R, C(=O)NR'RY,  NRaq=O)Rb,
NR'C(=O)NRbRe. or R's and R18 together with the atoms to which they are
attached form a saturated or  partially unsaturated eycloalkyl or saturated
or partially unsaturated heterocyclyl ring, wherein  said alkyl, cycloalkyl
and heterocyclyl are optionally substituted with one or more groups
independently selected from halogen, cyan, nitro, tifluoromethyl,
difluoromethyl,  fluoromethyl, fluoromethoxy, difluoromethoxy,
tifluoromethoxy, azido, oxo, OR', NR'Rb,  NR"ORb, NR'C02Rb, NR'CORb,
SO2NR'Rb, SR', SOR, S02R', S-13-R!, C(=O)R', C(=O)OR',  



OC(=O)R', C(=O)NR"Rb, NRC(-O)1e, and NR'C(=O)NRbR`; each R19 is
independently H, halogen, cyano, nitro, tritluoromethyl, difluoromethyl,
fluoromethyl, fluoromethoxy, difluoromethoxy, trifluoromethoxy,, azido,
-SR18, -OR15,  -C(O)R'5, "C(o)oRls, NR'4C(O)OR18, -OC(O) )5 -NR14SO1a'8;
-SOZNR'5R14 NR14C(O)R's  -C(O)NR'5R14, -NR'3C(O)NRI5Ri4, _NR13C(NCN)NRISRI4,
NRISR14 alkyl, alkenyl, alkynyl,  saturated of partially unsaturated
cycloalky-ll,"cycloalkylalkyl, -S(O)1(alkyl), -S(O)p(CRI3RI4)q_  aryl,
aryl,.arylalkyl, heteroaryl, heteroarylalkyl, saturated or partially
unsaturated heterocyclyl,  heterocyclylalkyl,' -O(CR'3R14 -aryl, -NR' 5
CR13R94)a-a131 -O(CR'3Rt4)q hater YI  ( NR73(CR13Rf4)q-heteroaryl,
-O(CR13R14)y_heterooyClyl or -NRIS(CR13R'4)q_heterocyclyl,  wherein said
alkyl, alkenyl, alkynyl, cycloalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl,  heterocyclyl and heterocyctylalkyl portions aic-optionally
substituted with one or more groups  independently selected from oxo,
halogen, cyano, nitro, trifluoromethyl, difluoromethoxy,  trifluoromethoxy,
azido, -NR13SO2R18, -SO2NR'5R'3, CC(O)R'5, -C(O)OR'5, -OC(O)R's,
-NRI4C(O)NR15R13  NR13C(O)OR38, -NR3( (O)R'5, C(O)NR'5RI3, -N1ZI K13, NW
4C(NCN)NRr5R13, ,AR's, aryl, heteroaryl, arylalkyl, heteroarylalkyl,
saturated or partially  unsaturated heterocyclyl, and heterocyclylalkyl, and
wherein said aryl, heteroaryl, arylalkyl,  heteroarylalkyl, heterocyclyl or
heterocyclylalkyl rings may be further substituted with one or  more groups
selected from halogen, hydroxyl, cyano, nitro, azido, fluoromethyl,
difluoromethyl,  tri?luoromethyl, alkyl, alkenyl, alkynyl, saturated and
partially unsaturated cycloalkyl, saturated  and partially unsaturated
heterocyclyl, NR1$RI3 and OR's; each R20 is independently C1-C4 alkyl,
saturated or partially unsaturated cycloalkyl,  trifluoromethyl,
difluoromethyl, or fluoromethyl; 158 WO 20071059257 PCTIUS2006/044431  R',
Rb and R` are independently H, alkyl, alkenyl, alkynyl, saturated or
partially  unsaturated cyoloalkyl, saturated or partially unsaturated
heterocyclyl, aryl, or heteroaryl, or NR'Rb forms a 5-6 membered
heterocyclic ring having 1-2 ring nitrogen atoms and  optionally substituted
with (CI-C3 alkyl), or NRbR` forms a 5-6 membered heterocyclic ring having
1-2 ring nitrogen atoms;  



jis0,1,2or3; m is 1, 2,3, or 4;  nis0,1,2,3,or4;  gis0,1,2,3,4,or5;and
pis0,1or2; wherein when said compound of Formula l is represented by the
formula  Rz A'E  R\R \. RS  and R3 is other than Q or Z, then E is not a
benzofisranyl, indolyl, quinazolinyl, quinolinyt, or  isoquinolinyl ring. 2.
The compound of claim 1, wherein: each R3 is independently halogen, cyano,
nitro, alkyl, alkenyl, alkynyl, heteroalkyl,  heteroalkenyl, heteroalkenyl,
saturated or partially unsaturated cycloalkyl, saturated or partially
unsaturated heterocycjyl, aryl, ary:alkyl, heteroaryl, heteroarylalkyl,
trifluoromethoxy,  difluoromethoxy, fluoromethoxy, tritluoromethyl,
ditluoromethyl, fluoromethyl, Olds NWSR16  NR'sORt6, NR15C(=O)ORSe,
NR'SC(-O)R16 SO2NR'5Rs6, SR15, SOR15, SO2R'5, C&O)R'S,  C(O)OR15, OC(=O)R's,
C(=O)NR'5Rs6 NR15C(O)NR16Rl7NR'SC(=NCN)NR'6R'?, or  NR15C(=NCN)R16, wherein
said alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl,
cycloalkyl, heterocyclyl, aryl, arylalkyl, heteroaryl and heteroarylalkyJ
are optionally  substituted with one or more groups independently selected
from halogen, oxo, cyan, nitro,  alky), alkenyl, alkynyl, heteroalkyl,
heteroalkenyl, heteroalkynyl, saturated or partially  unsaturated
cycloalkyl, saturated and partially unsaturated heterocyclyl, aryl,
ary)alkyl,  159 WO 2007/059257 PCT/US2006/044431  heteroaryl,
heteroarylalkyl, trifluoromethoxy, difluoromethoxy, fluoromethoxy,
trifluorornethyl, difluoromethyl, fluorometbyl, OR's, NR15R16, NR150R'6,
NRt5C(-~o)OR'9 ,  NR15C(=O)R16, SOZNR SR16, SRS5, SORTS, S02R13, C(=O)R'S,
C(=O)OR15, OC(=O)R'5,  C(=O)NjeSR36, NR15C(O)NR16Rn, NR15C(NCN)NR'6Rn, and
NR'5C('NCN)R'6; 



Z is selected from Re  Ran Rea N ht Rae Re s Rs~N Ra Rs~ ! R6 N R N R6  V
~Na; , YIV~W ~N and ~> each R6, Rs, Rsa and R9 are independently hydrogen,
trifluoromethyl, alkyl, saturated  or partially unsaturated cycloalkyl,
saturated or partially unsaturated heterocyclyl, aryl,  arylalkyl,
heteroaryl, heteroarylalkyl, or heterocyclytalkyl, wherein said alkyl,
cycloalkyl,  heterocyclyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, and
heterocyclylalkyl are optionally  substituted with one or more groups
independently selected from oxo, halogen, alkyl, alkenyl,  alkynyl,
saturated and partially unsaturated cycloalkyl, saturated and partially
unsaturated  heterocYclY1, cYcloalkYlalkYi, cYano nitro, OR15 NR15R'6, SR'5
S(=O)R15, SO2R15,  trifluoromethyl, difluorornethyl, fluoromethyl,
fluoromethoxy, difluoromethoxy,  trifluoromethoxy, azido, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, and heterocyclylalkyl; Rls, R'6 and R" are
independently H, alkyl, alkenyl, alkynyl, heteroalkyl,  heterealkenyl,
beteroalkynyl, saturated or partially unsaturated cycloalkyl, saturated or
partially unsaturated heterocyclyl, cycloalkylalkyl, aryl,-arylalkyl,
heteroaryl, heteroarylalkyl,  or heterecyclylalkyl, wherein said alkyl,
alkenyl, alkynyl, cycloalkyl, heterocyclyl,  cycloalkylalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, and heterocyclylalkyl are
optionally substituted with one or morb groups independently selected from
alkyl, alkenyl,  alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl,
saturated and partially unsaturated  cycloalkyl, saturated and partially
unsaturated heterocyclyl, aryl, heteroaryl, halogen, oxo,  OR', NRRb, NWORb,
NRCO2Rb, NRCORI', SO2NRRb, Sr,- SOR", S02Ra, S'S-R',  C(=O)W, C(=O)ORr,
OC(=O)Ra, C(=O)NR"Rb, WC(O)R", and NR'C(O)NRtR`; and Ra, Rb and R` are
independently H, alkyl, alkenyl, alkynyl, saturated or partially
unsaturated cycloalkyl, saturated or partially unsaturated heterocyclyl,
aryl, or heteroaryt. 3. A compound of claim I or 2, wherein G is N and A is
0 or S.  160 WO 20071059257 PCTIUS20061044431  4. A compound according to
any of claims 1-3 having the formula R2n yIASE  



R\1N R9, w J~ S. A compound according to any of claims 1-3 having the
formula  R2 ~/ ASE  RI $ N 6. A compound according to any of claims 1-3
having the formula  n 44 A,E  RAN \ it N  7. A compound according to any of
claims 1-6, wherein E is selected from  {Rtzl~ (R12)j IR12 D Do 11 a Do  5 1
g/  Do, // / p Ci, and t] 8. The compound of claim 7, wherein E is selected
from the structures:  161 WO 20071059257 PCT/US20061044431  (R12)i (R12))
(R2)1 (R 12)j N I/ S I/ N~R~ I' O  ~ 1a N R19 N N R1e R's,  1R12),  1Rt2)~
~r (R12)l v N  O 20 iJ R Rte Rig (R18)k  



12)j Ri4)1 (R19)k + iRts  and wherein k is 0, 1, 2, or 3. 9. The compound of
claim 8, wherein E is selected from the structures:  AT , /  14 Nz~ / / SJ N
p- , N N-2 N NJ  Nom/ N==) H N 10. A compound according to any of claims
1-6, wherein E is selected from  162 WO 2007/059257 PCT/US2006/044431
(R12)i (R'2)i (Rt2), N N  N"~Di Di 1 0, 1P  p3 D2 p3-p2 and O3 02  11. The
compound of claim 10, wherein E is selected from the structures; ` /(R12)1
(R72)1  -- (R,2) 1 4 x R10 N Rig  N N RIO  RIO N-N Rye  (R'e)( (R R12)i
(R'91 N IN%'N N N "' N' ~N  ~s N~  R Ria Ris and Rie wherein each Rig group
and each Rig group is independent of the other.  



12. The compound of claim 11, wherein E is selected from:  P'lay NN NON L/
N. N i\ E\ N, N  N N `) S ,fl Il ~ r1i  N N N N  NN-' NN , F N) 163 WO
2007/059257 PCTIUS20061044431  13. A compound according to any of claims
1-12, wherein in is I and R3 is Z. 14. The compound of claim 13, wherein Z
is selected from  ROD `` -- ROD Re R-1' N R R~R>- 1V R~ N R t~J N  II_ IVY W
W W and Rj et' W2  V in which W is O or S; W2 is 0 or S; and  V is CRR9. 15.
' The compound of claim 14, wherein:  Z is selected from the structures: R
Run R Ra !R~ RD Rs  R_ N RD Ri,- N RaN Rs ~N /RD  R~ R ,  R6 is H or Ci-C5
alkyl; and Ra and Rh are independently H or G-C6 alkyl optionally
substituted with OR` in which  R is H or Cr-C6 alkyl, or R8 and Ra8 together
with the atom to which they are attached form a C3-C6 cycloalkyl  



ring. 16. The compound of claim 15, wherein m is 1 and R3 is selected from
the structures: "  0 r 0  164 WO 20071059257 PCT/US20061044431  S S ''r, Cs
Flp\_ :` Nr _ / -~ 17. A compound according to any of claims 1-12, wherein m
is 1 and R3 is OR'5.  18. The compound ofclaim 17, wherein R15 is (ii) Cs-Ca
cycloalkyl optionally substituted with OR;  (iii) cycloalkylalkyl; (iv)
C1-C6 alkyl optionally substituted with one or two groups independently
selected  from -OR, -OC(O)R, -CO21t% -SO2!?, -SR", -C(O)NR'R", -NR'R6,
-NRC(O)R",  -OC(O)NR'R", and NR"C(O)NR'R`;  (v) a5-6 membered heterocyclic
ring having a ring heteroatom,selected from N and 0  and optionally
substituted with -C(O)R', CrC6 alkyl, -C(O)NRR", -SO21V, or C(O)CH2OR';
(vi) heterocyclylalkyl, wherein said heterocyclic portion is a 5-6 membered
ring having 1 or 2 ring heteroatoms independently selected from N and O and
is optionally substituted with  C)-C6 alkyl, halogen, OR! or oxo; (vii) a
5-6 membered heteroaryl ring having from I to three ring nitrogen atoms and
optionally substituted with C,-Q alkyl or halogen; or (viii)
heteroarylalkyl, wherein said heteroaryl portion is a 5-6 membered ring
having 1-2  ring nitrogen atoms and is optionally substituted with C1-C6
alkyl. 19. The compound of claim 19, wherein R2 is:  (i) OH; 165 WO
2007/059257 PCTIUS2006/044431  (ii) cyclopentanoxy, 2-hydroxycyclopentoxy,
or cyclohexanoxy; (iii) 1- cyclopropylmethoxy; (iv) CH3O-, CH3CH2O-,
CH30(CH2)20-, CH3CH2O(CH2)20-, HO(CH2)2O-,  



HOCH2CH(OH)CH2O-, CH3CH(OH)CH20-, HOC(CH3)2CH2O-, (PhCH2O)CH2CH2O-,
(PhCH2)OCH2CH(OH)CH2O-, -O-(CH2)2OC(O)CH3, -O-(CH2)CO2CH3, -O(CH2)3SO2CH3,
-O(CH2)3SCH3, -OCH2C(O)N(CH3)2, -OCH2C(O)NH(CH3), -OCH2C(O)NH2, y""  cm \<-O
O  -O(CH2)3N(CH3)2, 0(CH2)2N(CH3)2, -O(CH2)2NHC(O)CH3, -O(CH2)2NHC(O)CH2CHz,
-O(CH2)2OC(O)N(CH3)Z TNTN:~O.. ~~ NuN~_/-0A ~HyN~O O O or O  -N  (v) O O
.,ts~/, Odr, ..  H O t . D / p\\ No  O-tV- I , of / (vi) v F , HD  166 WO
20071059257 PCT/U520061044431  /~ Oy - N - _ 0 -N F N-~  , or  (vii)
2-methylpyridin-4-yloxy, 2-chloropyridin-4-yloxy, or
2-methylpyridin-4-yloxy; or  (viii) NJ , `~N N or  20. A compound according
to claim 19, wherein m is I and Rs is (i) a 5 membered heterocyclic ring
having a ring nitrogen atom and optionally having a  second ring heteroatom
selected from N and 0, wherein said hetdrocyclic ring is optionally
substituted with one or two groups independently selected from C1-C6 alkyl,
oxo and (CH2)1_  sNRRb; . (ii) a 5-6 membered heteroaryl ring having l-3
nitrogen atoms, wherein said heteroaryl  is linked to the B ring by a ring
nitrogen atom; (iii) -NR"5C(O)R16 wherein Rls is Fl or methyl and R'6
is'selected from:  



(a) C2-C6 alkenyl optionally substituted with NRRb; (b) a 5-6 membered
heterocyclic ring optionally substituted with CI-C6 alkyl; and  (c) C1-C6
alkyl optionally substituted with one or more groups independently  selected
from C1.C6 alkyl or OR (iv) -C(=O)NR'5R16 wherein R15 and R16 independently
are H or C1-C6 alkyl, or R15 and  R16 together with the atom to which they
are attached form a 6 membered heterocyclic ring  optionally having a second
heteroatom selected from N and 0 and optionally substituted with  C1-C6
alkyl; 167 WO 20071059257 PCT/US20061044431  (v) SO2RI5 wherein R" is Ci-C6
alkyl or a phenyl group optionally substituted with CI C6 alkyl; (vi) SOR13
wherein R'5 is CI-C6 alkyl;  (vii) SR75wherein R'5 is CI-C6 alkyl;  (viii)
halogen; (ix) R3 is -CO2W, wherein R15 is a 6 membered heterocyclic ring
having one or two  ring nitrogen atoms and optionally substituted with CI-C6
alkyl; (x) CI-C6 alkyl optionally substituted with OR75 wherein R'5 is H or
C1-C6 alkyl; (xi) C3-C6 alkynyl optionally substituted with OR15,
NR15C(O)CH20R or a 6 membered  heterocyclic ring having one or two ring
heteroatoms independently selected from N, 0, and  SO2, wherein K'S and R16
are independently H or CI-C6 alkyl, and R' is CI-C6 alkyl; (xii)
-NR1SC(O)NRI6RI7, wherein R15, R16 and R" are independently H or C1-C6
alkyl,  or R36 and RI7 together with the-nitrogen atom to which they are
attached form a 5-6 membered  heterocyclic ring optionally having a
second-heteroatom selected from N and 0 and which is  optionally substituted
with CI-C6 alkyl; or (xiii) heterocyclylalkyl wherein said heterocyclyl
portion is a 6 membered ring having a  ring nitrogen atom and optionally
having a second ring heteroatom selected from N and SO2;  21. The compound
of~claim 20, wherein R3 is: N 1~N l1 ~ 11N N  (I) 0 , 0 , 0 0 0 (ii)
1H-pyrazol-l-yl; (iii)) (CH3 CH)-C(O)NH-, (CH3)2NCH2(CH-CH)C(O)NH-,  "NN-iN-



O O O , 0 O  -~ / CH3C(O)NH-, (CH3)2q(O)NH-, CH3CH2C(O)N(CH3)-,
CH3OCH2C(O)NH-,  CH3OCH2C(O)N(CH3)-, CH3CH(OCH3)C(O)NH-, CH3OCH2CH2C(O)NH-,
CH30CI4(CH3)C(O)NH-, CH3OCH2CH(CH3)C(O)NH-; (iv) (CH3)2NC(O)-,
(4-morpholinyl)C(O)-, or (1-methytpiperazin-4-yl)C(O)-;  168 WO 20071059257
PCTIUS2006/044431  (v) 4-methylbenzenesulfnnate, ethanesulfonate; (vi)
ethysulfinyl;  (vii) EtS-; (viii) Br, (ix) (I-methylpiperazin-4-yl)COZ-;
(x) HO(CH2)3- or CH3O(CH3)3-; Ho- 0  0 H  .,NU e ,NtNI. NyNv  NO Q 0I O , .
0 H NYN~{ ~NUN~,s N uN LDN 0 , O 0 or (xiii) 0 22. A compound according to
any of claims 1-21 wherein- E is selected from 169 12) `xj (R12h  r N R79
-R20  ;' II~R' N N N`N 910 , and R19  R12 Is halogen; jis0or1;  R19 is H,
C1-C6 alkyl, or halogen; and  R70Is R; 



provided that R3 ofFormula I is notNR1SC( O)(CH-MR16a wherein R16' is H,
alkyl,  alkenyS, alkynyl, heteroalkyl, hcteroalkenyt, hcteroalkynyl,
saturated or partially unsaturated  cycloalkyl, saturated or partially
unsaturated heterocyclyl, cycloalkylalkyl, aryl, arylalkyl,  beteroaryl,
hetcroarylalkyi, or heterocyclylalkyl, wherein said alkyl, alkenyl, alkynyl,
cycloalkyl,  heterocyelyl, cyeloalkylalkyl, aryl, arylalk)I, heteroaryl,
hetetoarylalkyl, and heterocyclylalkyl  are optionally substhuted with one
or more groups independentliselected from alkyl, alkynyl,  alkynyl,
heteroalkyl, heteroalkanyi, heteroalkynyl, saturated and partially
unsaturated cycloalkyl,  saturated and partially unsaturated heterocgclyl,
aryl, heteroaryl, halogen, oxo, OW, NRhRb, NR OR, NR'C02R. NR'COR", SOaNR'R,
SR', SOR`, SO2R', S-S-R', C(' O)R; C(=O)OR,  OC(-O)R', C{=O)NRRe, NR'C(-O)R,
NR'C(-O)NR"R", OC(O)NR'R", and C(=O)CH2OR'.  23. A composition comprising a
compound according to any of claims 1-22 and a  pharmaceutically acceptable
carrier. 24. A compound of Formula I as defined in claim 1 and selected from
the structures:  N> 01  H HN O H HN / / N NON IN NO IN O~  N -O NJ O I/ O H
W S H HN N  N N N N{ N N S \  / NJ NJ 170 0 0  ~( y HN \ ' ' \ \ H HN \ ' N
N I\ J N / r N NI - N  0 / N O N) O O  H HN \ H HN \ (NYN IN N~N ~ IN N  NJ
N \ ~O NJ &- 0 



Qn,  H HN H HN )  N N N-N NYN N N  - N) ~ o ~ H HN / I ` N'N H HN \ ' o \
NYN \ N N " I N \ NN  ~0 I / NJ / ~o C / NJ N~ H HN / H HN LN  NYN I IN N~
NYN )  0 HN I \N / I  N HN  ~ J / J ~O /  IN N  O N N 171 ~ I O I \N ~/ O N
H HN/ HN/  N N lol Br S N S N HN H HN J/ I }N  ~I N \ \NI N) ~(N r N IIN N
S I / NJ \-S N CI  HN ~p  



~p~ip N O N N- N HN I / I / N  0 } N  Bpi-,0 I N o-/ pp HN\ N N_  NJ N 0  I
~ o I ~ HN / N I N HN \ I I\  p N N-J O~~p NI N z N- NJ N , CI O  HN N O N=/
HN S  r I Op \ \ N N--/  o N N  172 I\ /Ipl\ OMe HN / N \ HN \ 2N  O N N
O^~O N N NJ  I F I\ 0 F\ O\  H HN / N' H HN / N  11~ N~/N / / N N NYN / / N
O \ ~N J ~p \ N 



/ I N o N H HN' , N ,N }{p HN \ ' PN,  J ~N N  N N N  HN \ I N H N rO HN 1
11  NYN \ ~N N i0 N N HO 0 I / J \ N N  O O  H, N N/N HN N N  ~NU0 N`~
~Oi\i0 ~N N  II \ I \ I 0 I/ N. I/ N. \  HN HN N 8 N  173 N Q"N N H.N N N  H
\ IN N- \ N IN N 0 N NJ I / NJ HN HN S  HO N N=J N S N N'J  NJ NJ \O I\ O O
I\ N- ~0 HN5 HN/I N  H - S INN N FAO N. N N 



F / JJ \ 0 I \ }{ \ 0 1 \  HN / HN / S  NJ NJ N N\ N \ LN N=J  O HN  I, HN
H ~ \ ~I  QNyN / / N O NOI N N N  0 \ ~ I N ~fOt7N  HN S O  0 N0 \ \N NJ N L
i  HN  O \ ~N N~  p I NJ  174 HN /  HN ~NyN N N \i0 N NS 0 NJJ N IN  HO \ HN
ON HN l1 ~\ N N N \ ~NI N-~  O N N  /  \ I\ H. \ I 



/ N, N N  Q  H HN ~N \ O \ \ IN N~  ~N J N N N r I /  0 N I  b~l bl  HN HN /
N N  0 N=/ O N=/  0 0 -O HN N H HN I/ 11 N  ~NI N ~N N \ ~N N  S IN J O NJ
HNI O I\ I\ O\  HN S  0 N -0 N \ J J  N S N  175 I\ OT \ 0 HN N HN J  Br S N
HN N'  \N H HN aIN UN NUN N`/ N N J  



0 I 0 I  F \ O O\ I/ I N I/ I N HN } N H HN } N  YN / / N N NYN / / N N  N
~0 \ ~N O O  H_ I\N, I/ I\N  N ~N N~ HN 0 \ ~NI N~ NUN NJ OI N 6JE /\ 0 N HN
CF3 0 s l J I, I HN  / \ IN NJ  0=S \ J O N  176 xO  / f N 0  HN 1) N HN  S
l O - / \N N N  N HO S N 0 \ 0 q~~  



0 HN NN HN Lol N 0 \ N  N S NJ HN / N HN P OH ,  N  NN N N N N  HN N HN 0
iN~~0 \ JI N O^~O I N N N 0  HN S HN 1  S \N N` H - / I \N N  ~ J J N S N F
0  H.O N \ I N. N  Fi HN \ O \ ~N N J/N NYN / / N N N / I NJ N CI  177 HN HN
\ I N  ~~ BnO~~0 N HOI,./ N. ~N^~0 I N N v  o- 0  HN HN  I / H N N k~O  - \
J J  



N N O 0  N, I \N  HN \ I ~ HN / N /  F N~  ,.~N~~0 \ \ IN is~/\i0 \ N N N CI
0 N  HN \ IN H HN tN  HO J \ ~N N YN / / ~N N N Q \ N  0-11 HN  ~N N HN O /
N NJ  \ \N NJ J O N N  O I / N O p  HN 11 HNC  N N ^N~0 \ ~NI N SNJ NJ  178
E 0  \ I j HN  l HN I pI 1 O IN N~N- vNyN N O N I / NJ 



N E I  HN N/ HN N  N~~O \ JI N=J N~~O \ N JI N N I~ p I~ p l~ HN HN /N  HO N
NyN N ~Jr 0 N N  HN I / N HNI / ~  N  } /N^ /O I N N N rJ~ S I  HN HN 1 ,N N
0 N N N  N N N I  F L 0 O / N, HO, I N.  HN C HN 1 N  0 N N NJ N 179 Me0
QlNHNI / HN AN  N \ \ N N  Jr N NJ  0 



IY  H HN / I 60): ~Ny \ IN N H HN NJ  O / N J ~I N \ \N 0 / NJ N) S N \H\IN
N~ N \HN } NN N ~0 O/ N J  H HN 1 NYN \ IN N N  HN  I/ J I N \ N  N N fy ~N
H HN / O r) HN / N / N N  N / N  / g  HN / O HN \ q N \ N N  N \ \ N /\II~
IN 0  0 / N i O I/ NJ  Y  O yH HN /  r~ N I\ \ N N H N N~  N_N / N_ N N 13-Y
H O I / N J  180 



N I~  HN 00 HN /~ ~N N HN / }/ N ~N N  I  N) N J HN \ HN I/ O I I N/~/  N~N
a ~N N yH / NJ 0 / NJ H HN I/ ON/ VNJ \ I O N,  N 0,_".r NL/ NN HN" 0 HN I /
O ply ~ ( HN \ N~  lvO I \ \N N Ogg \ ~N NJ  N) HN \ I O N \ I \  \is \ N HN
NJ N I \ \N N  / NJ ~pI ~ HN 1 I  II N INI / NY N f \ /JNI 0 N. O / N 181 HN
HNyN N HN / VPN  11 \ - N 0 / NJ / / IIN N  \ ~ J N  HN } \ ~  ryN N Ol iQ
HN l1~  



\ N \iS \ t N   N) N HN \ I O I 1 N O I \N  iN~/ O \ ~NI N 0~1ll HN \ / N-)
dip I \ \ I N  N-) NY  / 0 N 0 \ H HN 2 N,  J N NON  HO IN,, i N~N \ N  N 0
I / NJ O  I/ p I N / ~ H N  HN M L-S N / \J N~ ON HN \N NON  N I / N ~  0 I
/ \N0 HN l & / N,  N N / QH HN 11 Ir ~( \ / I __o O N I \ O \ \NI N~  N J I/
N O O  N. I / I N.  HN /I1~H ~ .N HN 1 O HN N  



N, 11 - N  N. N ~0 / NJ N~ 182 H HN xo-T~ NON HN \ I N,  1!N \ N - - \ \N N~
~ I/N NJ 1 HN \ I 1N \  N I HN   cN N N~ N   J N \ ~N N o I / J b'~~ I ~' 0"
,  HN N \ N H_/ H HN N  ~N N  I / NJN I J N  NI HN \N N  \p H HN ~ N \ ~ \
\N N~  NJ N  N, N N HN ~ HN HN J  o NJ  I N / I N H N / H HN 



\i \ N N N I\ N N / NJ 0 NJ H INN I / I , NN HN \ I , N,N  1 N,/ N  f!\ r O'
I \ N  NJ NJ  183 p H HN I/ pN 0 HN \ O V NON  N . N N--/ TNnip N~  N. 0I N)
V HN ON HN O-Q  ~O I \ !N N~ ~0YN \ NI N  / N! N-N N O I N. \ O I N  HN } N
H HN N  H N \ N N% Me2N / N \ N N-0  o / NJ / NJ HN / I p o \ O  \ N,N HN 0
HN / \4`SAI \ N ip I \ \ NJ  I \ N  / N N I H HN / N' N fN N=J HN \ J  ~0 \O
II N N'  0 / NJ  H HN / J  



,N/ HN / N~ NvN N N  0 0 /N NJ  NJ I  00 \ / I O \  HN 0 HN \ N   oN N ^'
oN^i0 \ \N NJ  O I / N N) 184 H J / I / N- N- //~~ HN 0, } NH N=/ 0\ _N N=J
`' \ ~NI \ INI O / N' 0 / Nf O  \ /  0 0 HN HM N 0  \is ~ N N N N=l  N I\ O
I\ I\ 0 1\  HN / N- HN ~N N ry N H Nom/ ! y \ N \ N o I/ ryJ 0 I NJ  - O I\
I\ I\ 2N- HN / HN / O N rHNrryJ ~N \ N  0  



If I / N II ~N N  101 I NJ / /  0 HN / HN N- NJ N  /I~ \ - NI 101 N/ NJ O N
I/ N  O HN \ HN \ I O I /  O,S Nom/ ~~g \ N NJ  / NJ I / NJ H HN N` H HN I /
N N~  N N N N  i0 O I / i 0 N Ni 185 I ~ D I ~ I ~ or"  H HN /~~ HN M \  N \
`N N \0n i0 \ \N N~  o JJ I~ ~/~~ H HN Js H HN O~S  N=J 'Y N \ N~  IN SIN
Y~N 0  N J O / N  STL HN H HN /  ~N I \ \N 



~N N 5  N. ry~  / J 0 /NJ HN 5 HN S  0 N=J I/ N= III  i0 0 N I Ni i0 O N I/
NJ D I racemic j N  HO HN N  \ N_ N ~o \ I / NN \O O  racemic X/ j '- HO HN
\ ANN HN\ H O I / \N N \O/~O N2  NJ /  186 HN N HN ,60 ~  OfO N S  p /0 I N
N N_J IJ J I J I  HN \ HN g  NS N  N O I \N \ O N  HN HN  



` N NI O \ ~ IN N  NJ NJ C / NJ O  O QN \N  HN HN N~ ~, O N  N NJ  O O N HNC
HN\ I N  N~ )-~  \ I O I N \ O I N  HN / HN O N N CN^i0 \ N N  iN N~ N  187
r0  N HN I \N HNN. 1~ ~  N N ( O ~N N  cir NJ NJ / NJ O O ,  I \N  I  QN, HN
~ HN N  0O I N N N j N ~j N  O HNC HN / 



& I \N. ~ I O I N /N  O N N~ 0 O 'N N  I / /Sp N~ N N. /  0, N N  HN 11 HN N
0 p N N-~ p 'N Nj  NJ "N NJ  O O \ -N HN \N.  HN l1~  N ~ N J  ~N N N N  O O
HNN~ HN N N-/ "p IIN N  NJ I / N) N 188 '60  HN ~N HN \N Croj(:) NNNJ O / NJ
\101/ &01(1~- HN ~q N N 0/ o 1\ ~ N N w0 1\ ~ N N HN N HN N'  0 "o N N 0":r
0 N IN N N \ 1 0 1/ _ \ 1 0 1/ HN HNN_  O N- O N  



~,I~ N N O g_NU 1 N 0 HN N' HN 'N  O O \ NN N N 1 / J N ~\JJII N 0  HN N
HNJI N  N-j CN--,-~O / /) N-/  N~~ OJ \ \N 189 HN \N' HN N- 0 IN N C IN^~O \
~IN N Nf NJ  ~N HN \ I / I N~ HNS  \~N~/\/0 ~N N / N \ \Nl / I N I / N  0,
HN HN -1  i\~0 N N N O N  N N N  HN I/ IN HN HO \ ~N N~ HO \ ~N N  N~ N  VHN
/ N/ H HN / N%  H \ i~N 0 N~/ Bn00O 0 0 NI NJ xolp  O \ xH HN ~~ OH HN ~  



\ N MOO \ N  HO O / NJN / N  190 o I / HIN HN N'  04,~0 N N /\0--~0 N N  N~
N 0` 9 HN N N N-~J 0L N N  J I J oq O N / O\  1 l~ O HN I N~ HN  N 0^~ \ N I
J ~0 O \ ~ ry  N N/JNI " Hry HN \ I N`  N O \ ~N H NJ  H I / N J ANY \ NIN
HI 0 N O HN / 0 l1) N  'NAN^~0 IN i0 N, xN/~O N N  HN \ O I \ry HN \ I O N
GN~H,~,O I \ I ~0 I \ I N~  N O\T\^~~ \  



HN I / I 1 N HNb  O-'y N / / N ^N'O \ ~ryI N ~ N / N  0 \ ~N" 191 p \  Q  /
0 HN I / HN ON 0^i0 N N  ~HO I \ \ N N N NJ  HN HNpN~  N N H2NL I \ N O \ NJ
N 01 F I\ I\ I\ \ HN' O /\' 0 HN /  %  LN N N  NJ HN p I 1N-0I HN O QN~  N N
Bpi\~O N N  NJ I /J N O  HN I/ p I, N/ Br HN I/ I 1 N/  N~ pi-,,0 / N N' N.N
.N p  HN QN HN  /  



N~ (N~~ \ \N N~/  N_ N~ R HN I/ p / ry o HN \ I ~N- Nll Ni\~O \ ~N N HNN0 \
\N N H  N I / J  N N  N 192 ~ S  HN i / N- N N or a pharmaceutically
acceptable salt thereof. 25. A composition comprising a compound according
to any of claims 1-22 and a pharmaceutically  acceptable diluent or carrier.
26. The use of a compound of Formula I as defined in any one of claims 1-22
in the manufacture of a  medicament for the treatment of a
hyperproliferative disease in a mammal. 27. A compound of Formula I as
defined in any one of claims 1-22 for use in therapy.  28. A method of
preparing a compound of Formula I according to claim 1, comprising:  (a)
reacting a compound of formula (Fl) Rx ^~ ASE  RAN \ H (Fl)  with a compound
of formula (F2) 139m~ `~  (P2)  in which Z represents a leaving atom or
group; or 193 (b) for a compound of Formula I in which G is N, reacting a
compound of formula  



s m N  NR  (F3) . -in which R represents a tertiary amino group, for example
di(1-6C)alkylamino, such as  dime&ylarnino, with & compound of formula (F I
); followed if necessary, by converting the  compound of Formula I into
another compound of Formula I having a different R3 group.  29, A compound
according to Claim 24, having the structure: O  HN N  l f I ~  O" O I \ NJ N
30. A compound according to Claim 24, having the structure: & 0 QN '  HN N
N 31. A compound according to Claim 24, having the stricture: HN N  ^/H N 7
, N ,S% N  O 0 N  194 32. A compound according to Claim 24. havingthe
structure:  H HN 'll  N NYN \ ~N NJ  N ~O I / J 



33. A compound according to Claim 24, having the structure: F \ O QN,  H N
/NYN N 0 ~N~  34. A compound according to Claim 24. having the structure:  0
WN I N. H l~N  NN \ ~N N  HO 0 N 195 




