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hyperproliferative disorders in mammals . 
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N4 - PHENYL - QUINAZOLINE - 4 -AMINE 
DERIVATIVES AND RELATED COMPOUNDS 
AS ERBB TYPE I RECEPTOR TYROSINE 

KINASE INHIBITORS FOR THE 
TREATMENT OF HYPERPROLIFERATIVE 

DISEASES 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[ 0001 ] This application is a Divisional of U.S. patent 
application Ser . No. 15 / 599,867 , filed May 19 , 2017 , which 
is a Continuation of U.S. application Ser . No. 14 / 034,361 , 
filed Sep. 23 , 2013 , which is a Divisional of U.S. application 
Ser . No. 12 / 085,048 , filed on May 15 , 2008 , now U.S. Pat . 
No. 8,648,087 , which is the U.S. National Phase under 35 
U.S.C. $ 371 of International Application No. PCT / US2006 / 
044431 , filed on Nov. 15 , 2006 , which claims priority to 
U.S. Provisional application No. 60 / 736,289 , filed Nov. 15 , 
2005 , and U.S. Provisional application No. 60 / 817,019 , filed 
Jun . 28 , 2006 , each of which is incorporated herein by 
reference in its entirety . 

[ 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 ) 19 : 183 
232 : Klapper , et al . , Adv . Cancer Res . ( 2000 ) 77 : 25-79 ; and 
Hynes and Stem , Biochim . Biophys . Acta ( 1994 ) 1198 : 165 
184 ) . Squamous 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 . 
[ 0005 ] The type I tyrosine kinase receptor family has been 
an active area of anti - cancer research ( Reviewed in Men 
delsohn and Baselga , Oncogene ( 2000 ) 19 : 6550-6565 ; and 
Normanno et al . , Endocrine - Related Cancer ( 2003 ) 10 : 1 
21 ) . For example , U.S. Pat . No. 6,828,320 discloses certain 
substituted quinolines and quinazolines as protein tyrosine 
kinase inhibitors . 

[ 0006 ] Several inhibitors of the EGFR and the ErbB2 
signaling pathway have demonstrated clinical efficacy in 
cancer treatment . HERCEPTIN® , a humanized version of 
anti - ErbB2 monoclonal antibody , was approved for use in 
breast cancer in the United States in 1998. IRESSA? and 
TARCEVA® 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 kinase receptor signaling pathways are in clinical 
and preclinical development . For example , ERBITUX® , a 
human - murine chimeric monoclonal antibody against 
EGFR , is available for the treatment of irinotecan - refractory 
colorectal cancer . 

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 , pharmaceuti 
cal 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 

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 

I 
R ? 

[ 0003 ] The type 1 receptor tyrosine kinase family consists 
of four closely related receptors : EGFR ( ErbB1 or HER1 ) , 
ErbB2 ( HER2 ) , ErbB3 ( HER ) , and ErbB4 ( HER4 ) ( Re 
viewed 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 sig 
naling domain . In addition , all receptors contain an intrac 
ellular 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 
extracellular domain of the receptor by one of a number of 
different hormones . Upon ligand binding , homo- or het 
erodimerization is induced , which results in the activation of 
the tyrosine kinase domains and phosphorylation of tyro 
sines 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 / raf / 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 . 

E 

R ? 

R3 112 

[ 0008 ] and solvates , metabolites , and pharmaceutically 
acceptable salts and prodrugs thereof , wherein B , G , A , E , 
R1 , R² , R3 , m and n are as defined herein , wherein when said 
compound of Formula I is represented by the formula 
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[ 0018 ] This invention further provides kits for the treat 
ment or prevention of a type I receptor kinase - mediated 
condition , said kit comprising a compound of Formula I , 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 com 
prise a second compound or formulation comprising a 
second pharmaceutical agent useful for treating said disease 
or disorder . 
[ 0019 ] This invention further includes methods of prepar 
ing , 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 advan 
tages of the invention may be realized and attained by means 
of the instrumentalities , combinations , compositions , and 
methods particularly pointed out in the appended claims . 

DETAILED DESCRIPTION OF THE 
INVENTION 

[ 0009 ] and R3 is other than Qor Z wherein Q and Z are as 
defined herein , then E is not a benzofuranyl , indolyl , qui 
nazolinyl , quinolinyl , or isoquinolinyl ring . 
[ 0010 ] In a further aspect , the present invention provides 
a method of treating diseases or medical conditions medi 
ated 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 . 
[ 0012 ] 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 metabo 
lite , 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 com 
pound effective to treat or prevent said type I receptor 
kinase - mediated condition or a 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 con 
ditions 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 , leu 
kemias , lymphomas , esophagus , uterus or prostate , among 
other kinds of hyperproliferative disorders . 
[ 0014 ] The compounds of Formula I may be used advan 
tageously in combination with other known therapeutic 
agents . 
[ 0015 ] The invention also relates to pharmaceutical com 
positions comprising an effective amount of an agent 
selected from compounds of Formula I or a pharmaceuti 
cally acceptable prodrug , pharmaceutically active metabo 
lite , 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 . 

[ 0021 ] Reference will now be made in detail to certain 
embodiments of the invention , examples of which are illus 
trated 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 alterna 
tives , 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 , tem usage , described techniques , or 
the like , this application controls . 
[ 0022 ] Definitions 
[ 0023 ] The term “ alkyl ” as used herein refers to a satu 
rated 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 substituents described below . Examples of alkyl 
groups include , but are not limited to , methyl ( Me , CH3 ) , 
ethyl ( Et , CH2CH3 ) , l - propyl ( n - Pr , n - propyl , 
CH2CH2CH3 ) , 2 - propyl ( i - Pr , i - propyl , CH ( CH3 ) 2 ) , 
1 - butyl ( n - Bu , n - butyl , CH2CH2CH2CH2 ) , 2 - methyl - 1 
propyl ( i - Bu , i - butyl , CH2CH ( CH3 ) 2 ) , 2 - butyl ( s - Bu , 
s - butyl , CH ( CH3 ) CH , CH2 ) , 2 - methyl - 2 - propyl ( t - Bu , 
t - butyl , C ( CH3 ) 3 ) , 1 - pentyl ( n - pentyl , 
- CH CH CH CH CH3 ) , 2 - pentyl ( CH ( CH3 ) 
CH2CH2CH3 ) , 3 - pentyl ( CH ( CH2CH3 ) 2 ) , 2 - methyl - 2 
butyl , ( C ( CH2 ) , CH , CH2 ) , 3 - methyl - 2 - butyl -CH ( CH3 ) 
CH ( CH3 ) 2 ) , 3 - methyl - 1 - butyl ( CH , CH , CH ( CH3 ) 2 ) , 
2 - methyl - 1 - butyl ( CH2CH ( CH3 ) CH2CH3 ) , 1 - hexyl ( 
CH , CH , CH , CH , CH , CHZ ) , 2 - hexyl ( CH ( CH3 ) 
CH2CH2CH2CH3 ) , 3 - hexyl -CH ( CH CH ) 
( CH2CH2CH3 ) ) , 2 - methyl - 2 - pentyl ( CH ( CH3 ) 
2CH2CH2CH3 ) , 3 - methyl - 2 - pentyl ( -CH ( CH3 ) CH ( CH3 ) 
CH2CH3 ) , 4 - methyl - 2 - pentyl ( -CH ( CH3 ) CH2CH ( CH3 ) 2 ) , 
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3 - methyl - 3 - pentyl C ( CH3 ) CH2CH3 ) 2 ) , 2 - methyl - 3 - pen 
tyle CH ( CH CH , CH ( CH3 ) 2 ) , 2,3 - dimethyl - 2 - butyl - C 
( CH3 ) 2CH ( CH3 ) 2 ) , 3,3 - dimethyl - 2 - butyle_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. , C1 - Co alkyl ) , wherein the alkyl 
radical may be optionally substituted independently with 
one or more substituents described below . 
[ 0025 ] 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 , sp² 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 alterna 
tively , “ E ” and “ Z ” orientations . Examples include , but are 
not limited to , ethylenyl or vinyl ( CH = CH2 ) , allyl 
( CH2CH = CH2 ) , 1 - cyclopent - 1 - enyl , 1 - cyclopent - 2 - enyl , 
1 - cyclopent - 3 - enyl , 5 - hexenyl , 1 - cyclohex - 1 - enyl , 1 - cyclo 
hex - 2 - enyl , and 1 - cyclohex - 3 - enyl . 
[ 0026 ] 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 trible bond , wherein the alkynyl 
radical may be optionally substituted independently with 

or more substituents described herein . Examples 
include , but are not limited to ethynyl ( C = CH ) and 
propynyl ( propargyl , CH , C = CH ) . 
[ 0027 ] The terms " cycloalkyl , " " carbocyclyl , " and " car 
bocycle ” 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 - cyclopent - 1 - enyl , 1 - cyclopent - 2 - enyl , 1 - cy 
clopent - 3 - enyl , cyclohexyl , 1 - cyclohex - l - enyl , 1 - cyclohex 
2 - enyl , 1 - cyclohex - 3 - enyl , cyclohexadienyl , cycloheptyl , 
cyclooctyl , cyclononyl , 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 poly 
cyclic ( e.g. , bicyclic and tricyclic ) cycloalkyl structures , 
wherein the polycyclic structures optionally include a satu 
rated or partially unsaturated cycloalkyl fused to a saturated 
or partially unsaturated cycloalkyl or heterocyclyl ring or an 
aryl or heteroaryl ring . Bicyclic carbocycles having 7 to 12 
atoms can be arranged , for example , as a bicyclo [ 4,5 ] , [ 5,5 ) , 
[ 5,6 ] or [ 6,6 ] system , or as bridged systems such as bicyclo 
[ 2.2.1 ] heptane , bicyclo [ 2.2.2 ] octane and bicyclo [ 3.2.2 ] 

one 

[ 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 , propenyl , and the like , wherein at least 
one of the carbon atoms is replaced with a heteroatom 
selected from N , O , 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 
heteroalkenyl radical may be optionally substituted indepen 
dently with one or more substituents described herein , and 
includes radicals having “ cis ” and “ trans ” orientations , or 
alternatively , “ E ” and “ Z ” orientations . 
[ 0030 ] The term " heteroalkynyl ” 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 , O , 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 heteroalkynyl radical may be 
optionally substituted independently with one or more sub 
stituents described herein . 
[ 0031 ] The terms “ heterocycle ” and “ heterocyclyl ” as 
used herein are used interchangeably and refer to a saturated 
or partially unsaturated carbocyclic radical of 3 to 8 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 " heterocy 
clyl ” 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 , pyrrolidi 
nyl , tetrahydrofuranyl , dihydrofuranyl , tetrahydrothienyl , 
tetrahydropyranyl , dihydropyranyl , tetrahydrothiopyranyl , 
piperidino , morpholino , thiomorpholino , thioxanyl , piper 
azinyl , homopiperazinyl , azetidinyl , oxetanyl , thietanyl , 
homopiperidinyl , oxepanyl , thiepanyl , oxazepinyl , diazepi 
nyl , thiazepinyl , 2 - pyrrolinyl , 3 - pyrrolinyl , indolinyl , 
2H - pyranyl , 4H - pyranyl , dioxanyl , 1,3 - dioxolanyl , pyrazoli 
nyl , dithianyl , dithiolanyl , dihydropyranyl , dihydrothienyl , 
dihydrofuranyl , pyrazolidinylimidazolinyl , imidazolidinyl , 
3 - azabicyco [ 3.1.0 ] hexanyl , 3 - azabicyclo [ 4.1.0 ] heptanyl , 
azabicyclo [ 2.2.2 ] hexanyl , 3H - indolyl quinolizinyl and 
N - pryidyl ureas . Spiro moieties are also included with 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 - 1 - yl 
( N - attached ) or pyrrol - 3 - yl ( C - attached ) . Further , a group 
derived from imidazole may be imidazol - 1 - yl ( N - attached ) 
or imidazol - 3 - yl ( C - attached ) . Examples of heterocyclic 
groups wherein 2 ring carbon atoms are substituted with oxo 
( 0 ) moieties are isoindoline - 1,3 - dionyl and 1,1 - dioxo 
thiomorpholinyl . The heterocyclyl groups herein are unsub 
stituted or , as specified , substituted in one or more substi 
tutable positions with various groups . 
[ 0032 ] 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 pyrimidine , position 2 , 3 , 5 , or 6 of a 

nonane . 

[ 0028 ] 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 , O , 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 indepen 
dently with one or more substituents described herein . The 
term “ heteroalkyl ” encompasses alkoxy and heteroalkoxy 
radicals . 
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[ 0039 ] The term “ halogen ” as used herein includes fluo 
rine ( F ) , bromine ( Br ) , chlorine ( CI ) , and iodine ( I ) . 
[ 0040 ] The term “ a ” as used herein means one or more . 
[ 0041 ] In the compounds of the present invention , where 
a term such as ( CR13R14 ) , is used . R13 and R ! 4 may vary 
with each iteration of q above 1. For instance , where q is 2 , 
the term ( CRIR ! 4 ) , may CH2CH2- or -CH ( CH3 ) C 
( CH2CH3 ) ( CH_CH_CHz ) or any number of similar moi 
eties falling within the scope of the definitions of R13 and 
R14 
[ 0042 ] ErbB Inhibitors 
[ 0043 ] This invention relates to compounds that are useful 
for inhibiting type I receptor tyrosine kinases , such as EGFR 
( HER1 ) , ErbB2 ( HER2 ) , ErbB3 ( HER3 ) , 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 Raf , MEK , and p38 . Such 
compounds have utility as therapeutic agents for diseases 
that can be treated by the inhibition of the type I receptor 
tyrosine kinases signaling pathway and serine , threonine , 
and dual specificity kinase pathways . 
[ 0044 ] In certain embodiments , this invention relates to 
compounds that are useful for inhibiting type I receptor 
tyrosine kinases such as EGFR ( HER1 ) , ErbB2 ( HER2 ) , 
ErbB3 ( HER3 ) , and ErbB4 ( HER4 ) . 
[ 0045 ] In one embodiment , this invention includes com 
pounds of Formula I 

I 
R2 

A. 
E 

pyrazine , position 2 , 3 , 4 , or 5 of a 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 isothiazole , 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 - pyridyl , 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 - pryazinyl , 2 - thiazolyl , 4 - thiazolyl , or 5 - thi 
azolyl . 
[ 0033 ] By way of example and not limitation , nitrogen 
bonded heterocycles are bonded at positon 1 of an aziridine , 
azetidine , pyrrole , pyrrolidine , 2 - pyrroline , 3 - pyrroline , imi 
dazole , imidazolidine , 2 - imidazoline , 3 - imidazoline , pyra 
zole , pyrazoline , 2 - pyrazoline , 3 - pyrazoline , piperidine , pip 
erazine , indole , indoline , 1H - indazole , position 2 of an 
isoindole , or isoindoline , position 4 of a morpholine , and 
position 9 or a carbazole , or ß - carboline . Still more typically , 
nitrogen bonded heterocycles include 1 - aziridyl , 1 - azetedyl , 
1 - pyrrolyl , 1 - imidazolyl , 1 - pyrazolyl , 1 - piperidinyl . 
[ 0034 ] 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 radi 
cals include aryl - C1-3 - alkyls such as , but not limited to , 
benzyl , phenylethyl , and the like . 
[ 0035 ] The term " heteroarylalkyl ” as used herein means 
an alkyl moiety ( as defined above ) substituted with a het 
eroaryl moiety ( also as defined above ) . Examples of het 
eroarylalkyl radicals include 5- or 6 - membered heteroaryl 
C1-3 - alkyls such as , but not limited to , oxazolylmethyl , 
pyridylethyl and the like . 
[ 0036 ] The term " heterocyclylalkyl ” as used herein means 
an alkyl moiety ( as defined above ) substituted with a het 
erocyclyl moiety ( also defined above ) . Examples of hetero 
cyclylalkyl 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 het 
erocyclyl radicals include 5- or 6 - membered cycloalkyl - C1 
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 indepen 
dently replaced with a substituent . Typical substituents 
include , but are not limited to F , C1 , Br , I , CN , CF3 , OR , R , 
= O , = S , = NR , = N + ( O ) ( R ) , = N ( OR ) , = N + ( O ) ( OR ) , 

N — NRR ' , COR , CEO ) OR , CONRR ' , 
-N + RR'R " , -N ( R ) CEOR , N ( R ) CEO ) 

OR ' , —N ( R ) C ( = O ) NR'R " , SR , OCEO ) R , OC 
( O ) OR , OCEO ) NRR ' , OS ( O ) ( OR ) , OPCO ) 
( OR ) 2 ) , OP ( OR ) , -PC = O ) ( OR ) 2 , PCO ( OR ) 
NR'R " , -S ( O ) R , -S ( O ) R , S ( O ) R , S ( O ) , NR , -S ( O ) ( OR ) , 
S ( O ) 2 ( OR ) , SCO ) R , SCO ) OR , = O and SC 

( O ) NRR ' ; wherein each R , R ' and R " is independently 
selected from H , alkyl , alkenyl , alkynyl , aryl and heterocy 
clyl . Alkenyl , alkynyl , allyl , saturated or partially unsatu 
rated cycloalkyl , heteroalkyl , heterocyclyl , arylalkyl , het 
eroarylalkyl , heterocyclylalkyl , cycloalkylalkyl , aryl and 
heteroaryl groups as described above may also be similarly 
substituted . 

R ? 

R3 m 

[ 0046 ] and solvates , metabolites , and pharmaceutically 
acceptable salts thereof , wherein : 
[ 0047 ] A is O , CO ) , S , SO or SO2 ; 
[ 0048 ] G is N or C - CN ; 
[ 0049 ] B represents a fused 6 - membered aryl ring or a 
fused 5-6 membered heteroaryl ring ; 
[ 0050 ] E is 

( R 12 ) ( R2 ) 
-NRR ' , ckx 

N P 
D3D2 D2 - D2 

( R'2 ) ; ( R2 ) ; 

P4 , Do , 
D6-05 D4 - D5 
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-continued 

( R2 ) 

15 

Die " De - DE ORIS 

from halogen , oxo , cyano , nitro , alkyl , alkenyl , alkynyl , 
heteroalkyl , heteroalkenyl , heteroalkynyl , saturated or par 
tially unsaturated cycloalkyl , saturated and partially unsatu 
rated heterocyclyl , aryl , arylalkyl , heteroaryl , heteroarylal 
kyl , trifluoromethoxy , difluoromethoxy , fluoromethoxy , 
trifluoromethyl , difluoromethyl , fluoromethyl , OR 
NR15R16 , NR SOR16 , NR15COOR18 , NR 5C ( O ) R16 
SO , NR SR16 , SR'S , SOR'S , SO , R'S , CEO ) R " , CEO ) 

OCOR15 ) , CEOJNRÍSR , NRÍSCO ) 
NRIOR 7 , NR15CENCN ) NR1R17 or NR15CENCN ) 
R ! , ( C , -C4 alkyl ) NR “ R " and NR15C ( O ) CH , OR " , 
[ 0059 ] or R3 is a 5-6 membered heterocyclic ring contain 
ing from 1 to 4 heteroatoms selected from N , O , S , SO and 
So , and substituted with -M - M2 - Mº - M * or -Mº - M , 
wherein M is C - C4 alkyl , wherein optionally a CH , is 
replaced by a C ( O ) group ; M² is NR or CR®Rf ; M is 
C1 - C4 alkyl ; M * is CN , NR'S ( O ) O - R “ , S ( O ) -2NRER ” , COR 
ER " , S ( O ) O - R " , or COR , and M is NR R " , wherein R , RS , R $ and R ” are independently H or C -4 alkyl , or R $ and Rh 
together with the nitrogen atom to which they are attached 
form a 5- or 6 - membered ring optionally containing 1 or 2 
additional heteroatoms selected from N , O , S , SO and SO2 
in which any ring nitrogen atom present is optionally 
substituted with a C2 - C4 alkyl group and which ring may 
optionally have one or two oxo or thiooxo substituents ; 
[ 0060 ] Qis 

OR15 , 2 

9 

9 

NR6 

R10 N 
| 
R8 

[ 0061 ] Z is selected from 

R8a 
R6 Rea 

Rg 

[ 0051 ] X is N or CH ; 
[ 0052 ] D ' , D2 and D3 are independently N or CR \ " ; 
[ 0053 ] D + and D are independently N or CR19 and Dó is 
O , S , or NR20 , wherein at least one of D4 and D is not CR19 ; 
[ 0054 ] D7 , D8 , D and D10 are independently N or CR19 , 
wherein at least one of D7 , D8 , D and Dlº is N ; 
[ 0055 ] Riis H or alkyl ; 
[ 0056 ] each R2 is independently halogen , cyano , nitro , 
trifluoromethyl , difluoromethyl , fluoromethyl , fluo 
romethoxy , difluoromethoxy , trifluoromethoxy , azido , 

SR18 C ( O ) R1 C ( O ) ORIS , NRC ( O ) 
OR18 , OC ( O ) R15 NR 14SO , R18 SO NR15R14 
- NR4C ( O ) R15 C ( O ) NR15R14 -NR15C ( OJNR15R14 
- NR13C NCN ) NR15R14 , NR15R14 , alkyl , alkenyl , alky 
nyl , saturated or partially unsaturated cycloalkyl , cycloal 
kylalkyl , -S ( O ) , ( alkyl ) , S ( O ) , ( CRBR ! 4 ) , - aryl , aryl , 
arylalkyl , heteroaryl , heteroarylalkyl , saturated or partially 
unsaturated heterocyclyl , heterocyclylalkyl , O ( CR13R14 ) 
-aryl , NR15 ( CR13 R14 ) , - aryl , O ( CR13 R14 ) , heteroaryl , 
NR13 ( CR13R14 ) , heteroaryl , O ( CRR1 * ) , -heterocy 

clyl or NR15 ( CR13R14 ) , heterocyclyl , wherein said alkyl , 
alkenyl , alkynyl , cycloalkyl , aryl , arylalkyl , heteroaryl , het 
eroarylalkyl , heterocyclyl and heterocyclylalkyl portions are 
optionally substituted with one or more groups indepen 
dently selected from oxo , halogen , cyano , nitro , trifluorom 
ethyl , difluoromethoxy , trifluoromethoxy , azido , 
NR13SO , R18 , SONRISR13 , C ( O ) R15 , C ( O ) R15 , C ( O ) OR15 , 
OC ( O ) RiS - NR 13C ( O ) OR18 NR 13C ( O ) R15 , C ( O ) 

NR15R13 -NR15R13 NR14C ( O ) NR15R13 , NR14C 
( NCN ) NR15R13 , OR15 , aryl , heteroaryl , arylalkyl , het 
eroarylalkyl , saturated and partially unsaturated 
heterocyclyl , and heterocyclylalkyl , and wherein said aryl , 
heteroaryl , arylalkyl , heteroarylalkyl , heterocyclyl or het 
erocyclylalkyl 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 cycloal 
kyl , saturated and partially unsaturated heterocyclyl , 
NR15R1 and OR15 ; 
[ 0057 ] each R * is independently Q , Z , halogen , cyano , 
nitro , alkyl , alkenyl , alkynyl , heteroalkyl , heteroalkenyl , 
heteroalkynyl , saturated or partially unsaturated cycloalkyl , 
saturated or partially unsaturated heterocyclyl , aryl , arylal 
kyl , heteroaryl , heteroarylalkyl , trifluoromethoxy , difluo 
romethoxy , fluoromethoxy , trifluoromethyl , difluoromethyl , 
fluoromethyl , OR'S , NRÍSR15 , NR SOR16 , NR5C ( = O ) 
OR18 , NR15C ( O ) R16 , SO NR SR16 , SRS , SORS , 
SO_R15 , CEO ) R15 , CEO ) OR15 , OC = O ) R15 ) , CEO ) 

NR15C ( O ) NR16 , R17 , NR15C = NCN ) 
NR1R11 , or NRISCENCN ) Rio , 
[ 0058 ] wherein said alkyl , alkenyl , alkynyl , heteroalkyl , 
heteroalkenyl , heteroalkynyl , cycloalkyl , heterocyclyl , aryl , 
arylalkyl , heteroaryl and heteroarylalkyl are optionally sub 
stituted with one or more groups independently selected 

R8 

R8a 
RS 

Rg 
N 

W W mhome . 
N RO 

N 
13 N 

" W2 R86 man 

NR?SR16 

[ 0062 ] and tautomers thereof ; 
[ 0063 ] W and V are independently O , NR , S , SO , SO2 , 
CR7RS , CRØR or C = 0 ; 
[ 0064 ] W2 is O or S ; 
[ 0065 ] Y is S , SO , SO ,, CR CRS , or CRR , 
[ 0066 ] provided that when W is O , NR " , S , SO , or SO ,, 
then V is CR?R " , and 
[ 0067 ] when V is O , NRÓ , S , SO , or SO2 , then W and Y 
are each CROR " ; 
[ 0068 ] R $ is H or C.-C. alkyl ; 
[ 0069 ] each R " , R8 , R8a and Rº are independently hydro 
gen , trifluoromethyl , alkyl , saturated or partially unsaturated 
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cycloalkyl , saturated or partially unsaturated heterocyclyl , 
aryl , arylalkyl , heteroaryl , heteroarylalkyl , or heterocyclyl 
alkyl , wherein said alkyl , cycloalkyl , heterocyclyl , aryl , 
arylalkyl , heteroaryl , heteroarylalkyl , and heterocyclylalkyl 
are optionally substituted with one or more groups indepen 
dently 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 ) R15 , SO R15 , trifluo romethyl , difluoromethyl , fluoromethyl , fluoromethoxy , dif 
luoromethoxy , trifluoromethoxy , azido , aryl , heteroaryl , ary 
lalkyl , heteroarylalkyl , and heterocyclylalkyl , 
[ 0070 ] or R8 and R8a together with the atom to which they 
are attached form a 3 to 6 membered carbocyclic ring ; 
[ 0071 ] R7 is hydrogen , halogen , cyano , nitro , alkyl , alk 
enyl , alkynyl , saturated or partially unsaturated cycloalkyl , 
saturated or partially unsaturated heterocyclyl , cycloalkyl 
alkyl , aryl , arylalkyl , heteroaryl , heteroarylalkyl , heterocy 
clylalkyl , NRISSO , R16_SO , NR SR16 , C ( O ) RS , 
C ( O ) OR15 , OC ( O ) R15 -NR15C ( O ) OR18 , -NR15C 

( OR16 , C ( O ) NR15R16 NR15R16 , NR15C ( O ) 
NR16R17 , OR " , -S ( OR'S_SORT " , 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 unsaturated heterocyclyl , 
cycloalkylalkyl , cyano , nitro , trifluoromethyl , difluorom 
ethyl , fluoromethyl , fluoromethoxy , difluoromethoxy , trif 
luoromethoxy , azido , NR15SO , R16_SO NR SR16 , 

C ( O R15 , - C ( O ) OR15 , OC ( O ) R15 , - NR15C ( O ) OR 18 , 
NR15C ( O ) RO , CONR'SR10 C ( O ) NR15R16 - NR15R16 , NR150 

( O ) NR16R11 -S ( O ) R'S , SO , R15 , SR5 , aryl , 
arylalkyl , heteroaryl , heteroarylalkyl , and heterocyclylalkyl ; 
[ 0072 ] R1 ° is hydrogen , alkyl , alkenyl , alkynyl , saturated 
or partially unsaturated cycloalkyl , saturated or partially 
unsaturated heterocyclyl , cycloalkylalkyl , aryl , arylalkyl , 
heteroaryl , heteroarylalkyl , heterocyclylalkyl , NR15C ( O ) 

-NR15C ( O ) R16 , NR15R16 , OR15 , 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 , difluorom 
ethyl , fluoromethyl , fluoromethoxy , difluoromethoxy , trif 
luoromethoxy , azido , NRSSO , R16_SO NRSR1 
- C ( O ) R15 , COORis_OC ( O ) R15 - NR15C ( O ) OR18 
-NR1SC ( O ) R16 , C ( O ) NR15R16 NR SR16 -NR15C 
( O ) NRIÓR17 , OR ! 5 , -S ( O ) R15 , SO_R15 , SR95 , aryl , 
arylalkyl , heteroaryl , heteroarylalkyl , and heterocyclylalkyl ; 
[ 0073 ] or R? 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 additional heteroatoms selected from N , O , S , SO , SO2 
and NR " , wherein said carbocyclic and heterocyclic rings 
are optionally substituted with one or more groups indepen 
dently selected from oxo , halogen , alkyl , alkenyl , alkynyl , 
saturated and partially unsaturated cycloalkyl , saturated and 
partially unsaturated heterocyclyl , cycloalkylalkyl , cyano , 
nitro , trifluoromethyl , difluoromethyl , fluoromethyl , fluo 

romethoxy , difluoromethoxy , trifluoromethoxy , azido , aryl , 
OR15 , NRI5R16 , SR15 , heteroaryl , arylalkyl , heteroarylalkyl , 
and heterocyclylalkyl ; 
[ 0074 ] 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 con 
taining one or more additional heteroatoms selected from N , 
O , S , SO , SO , and NR “ , 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 , cyano , nitro , trifluoromethyl , difluorom 
ethyl , fluoromethyl , fluoromethoxy , difluoromethoxy , trif 
luoromethoxy , azido , aryl , OR15 , NR15R16 , SR15 , het 
eroaryl , arylalkyl , heteroarylalkyl , and heterocyclylalkyl ; 
[ 0075 ] or R8 and Rº together with the atoms to which they 
are attached form a 3 to 10 membered saturated or partially 
unsaturated cycloalkyl or heterocyclyl ring optionally con 
taining one or more additional heteroatoms selected from N , 
O , S , SO , SO , and NR , 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 , cyano , nitro , trifluoromethyl , difluorom 
ethyl , fluoromethyl , fluoromethoxy , difluoromethoxy , trif 
luoromethoxy , azido , aryl , ORIS , NR SR16 , SRS , het 
eroaryl , arylalkyl , heteroarylalkyl , and heterocyclylalkyl ; 
[ 0076 ] or Rand 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 NRÓ , wherein said heterocyclic ring is optionally sub 
stituted 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 , tri fluoromethyl , difluoromethyl , fluoromethyl , fluoromethoxy , 
difluoromethoxy , trifluoromethoxy , azido , aryl , OR15 , 
NR15R16 , SR15 , heteroaryl , arylalkyl , heteroarylalkyl , and 
heterocyclylalkyl ; 
[ 0077 ] or R? 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 NR “ , 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 , tri 
fluoromethyl , difluoromethyl , fluoromethyl , fluoromethoxy , 
difluoromethoxy , trifluoromethoxy , azido , aryl , ORTS , 
NRISR16 , SR15 , heteroaryl , arylalkyl , heteroarylalkyl , and 
heterocyclylalkyl ; 
[ 0078 ] each R12 is independently halogen , cyano , nitro , 
trifluoromethyl , difluoromethyl , fluoromethyl , fluo 
romethoxy , difluoromethoxy , trifluoromethoxy , azido , 

OR15 , -C ( O ) R'S C ( O ) R15 , COOR15 , NR14C ( 0 ) 
OR18 OC ( O ) R15NR14SO , R18 , SO , NR SR14 
-NR14C ( O ) R'S C ( O ) R15R14 , -NR 13CCOJNR15R14 
NR 13C NCN ) NR15R14 , NR15R14 , alkyl , alkenyl , alky 

OR15 , 

OR18 , or 

. 

SR18 , 
2 
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nyl , saturated or partially unsaturated cycloalkyl , cycloal 
kylalkyl , -S ( O ) 2 ( alkyl ) , S ( O ) ( CR13R14 ) , - aryl , aryl , 
arylalkyl , heteroaryl , heteroarylalkyl , saturated or partially 
unsaturated heterocyclyl , heterocyclylalkyl , O ( CRIR ! 4 ) 
, -aryl , NR 5 ( CR13R14 ) , - aryl , O ( CR | R14 ) , - heteroaryl , NR ' 3 ( CR13R14 ) , -heteroary , O ( CR13R14 ) , heterocy clyl or NR15 ( CR13R14 ) , heterocyclyl , wherein said alkyl , 
alkenyl , alkynyl , cycloalkyl , aryl , arylalkyl , heteroaryl , het 
eroarylalkyl , heterocyclyl and heterocyclylalkyl portions are 
optionally substituted with one or more groups indepen 
dently selected from oxo , halogen , cyano , nitro , trifluorom 
ethyl , difluoromethoxy , trifluoromethoxy , azido , 
NR3SO , R18 , SONR15R13 , C ( O ) R15 , C ( O ) R15 , -C ( O ) OR15 , 
OC ( O ) RÍS - NR 13C ( O ) OR18 NR13C ( O ) R15 , -C ( O ) 

NR15R13 , NR15 , R13 , NR14C ( O ) NRISR13 , NR14C 
( NCN ) NR SR13 , OR15 , aryl , heteroaryl , arylalkyl , het 
eroarylalkyl , saturated and partially unsaturated 
heterocyclyl , and heterocyclylalkyl , and wherein said aryl , 
heteroaryl , arylalkyl , heteroarylalkyl , heterocyclyl or het 
erocyclylalkyl 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 cycloal 
kyl , saturated and partially unsaturated heterocyclyl , 
NR15R13 and OR15 ; 
[ 0079 ] R13 and R 14 are independently hydrogen or alkyl , 
or 

luoromethoxy , azido , aryl , OR " , NR “ R , SR " , heteroaryl , 
arylalkyl , heteroarylalkyl , and heterocyclylalkyl , 
[ 0083 ] or R13 and Ris 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 heterocyclyl are 
optionally substituted with one or more groups indepen 
dently selected from halogen , cyano , nitro , trifluoromethyl , 
difluoromethyl , fluoromethyl , fluoromethoxy , difluo 
romethoxy , trifluoromethoxy , azido , oxo , OR " , NR “ R ” , NR . 
OR " , NR “ CO , R " , NR'COR , SO NRR " , SR “ , SOR " , 
SO , R " , SS - R " , COR " , CEOOR " , OCCOR “ , 
CEO ) NR “ R ” , NR “ C = O ) R ” , and NRC ( = O ) NRØRº ; 
[ 0084 ] R18 is CF3 , alkyl , alkenyl , alkynyl , heteroalkyl , 
heteroalkenyl , heteroalkynyl , saturated or partially unsatu 
rated cycloalkyl , saturated or partially unsaturated hetero 
cyclyl , cycloalkylalkyl , aryl , arylalkyl , heteroaryl , het 
eroarylalkyl , or heterocyclylalkyl , wherein said alkyl , 
alkenyl , alkynyl , cycloalkyl , saturated or partially unsatu 
rated heterocyclyl , cycloalkylalkyl , aryl , arylalkyl , het 
eroaryl , heteroarylalkyl and heterocyclylalkyl are optionally 
substituted with one or more groups independently selected 
from alkyl , alkenyl , alkynyl , heteroalkyl , heteroalkenyl , 
heteroalkynyl , saturated and partially unsaturated cycloal 
kyl , saturated and partially unsaturated heterocyclyl , aryl , 
heteroaryl , halogen , oxo , OR " , NR “ R ” , NR OR " , 
NR “ CO , R " , NR COR " , SO NR “ R ” , SR “ , SOR “ , SOR " , 
SSR " , COR , CEO ) OR " , OCOR " , CEO ) 
NR “ R ” , NRC ( = O ) R ' , and NR ° CC = O ) NRØR “ , 
[ 0085 ] Ris and R18 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 indepen 
dently selected from halogen , cyano , nitro , trifluoromethyl , 
difluoromethyl , fluoromethyl , fluoromethoxy , fluoromethoxy , difluo 
romethoxy , trifluoromethoxy , azido , oxo , OR “ , NRR " , NR 
OR " , NR “ CO , R " , NR'COR , SO NRR " , SR “ , SOR " , 
SO R " , SS — R " , CEO ) R " , CEO ) OR " , OCCOR " , 
CEO ) NR'R " , NR ° C ( O ) R " , and NR " CO ) NR " R " ; 
[ 0086 ] each R ' is independently H , halogen , cyano , nitro , 
trifluoromethyl , difluoromethyl , fluoromethyl , fluo 
romethoxy , difluoromethoxy , trifluoromethoxy , azido , C ( O ) R15 C ( O ) OR15 , NR14C ( 0 ) 
OR18 OC ( O ) R15NR480 R18 SO NR15R14 
-NR14C ( O ) R15 , CONR5R15 , NR13CONR15R14 
NR13C ( NCN ) NR15R14 , NR SR14 , alkyl , alkenyl , alky 

nyl , saturated or partially unsaturated cycloalkyl , cycloal 
kylalkyl , -S ( O ) ( alkyl ) , -S ( O ) , ( CR13R14 ) , - aryl , aryl , 
arylalkyl , heteroaryl , heteroarylalkyl , saturated or partially 
unsaturated heterocyclyl , heterocyclylalkyl , O ( CR13R14 ) 
q - aryl , NR15 ( CR13R14 ) q - aryl , O ( CRR14 ) , heteroaryl , 
NR13 ( CR13R14 ) , heteroaryl , O ( CR13R15 ) , heterocy 

clyl or -NR15 ( CR13R14 ) , heterocyclyl , wherein said alkyl , 
alkenyl , alkynyl , cycloalkyl , aryl , arylalkyl , heteroaryl , het 
eroarylalkyl , heterocyclyl and heterocyclylalkyl portions are 
optionally substituted with one or more groups indepen 
dently selected from oxo , halogen , cyano , nitro , trifluorom 
ethyl , difluoromethoxy , trifluoromethoxy , azido , 
-NR13SO , R18 , SONR SR13 , C ( O ) R15 , C ( O ) R15 , - C ( O ) OR15 , 
OC ( O ) RÍS NR13C ( O ) OR18 , NR13C ( O ) R15 

NR15R13 NR15R13 NR14C ( O ) NR SR13 , NR14C 
( NCN ) NR15R13 , OR15 , aryl , heteroaryl , arylalkyl , het 
eroarylalkyl , saturated or partially unsaturated heterocyclyl , 

_SR18 , 

[ 0080 ] R13 and Rlt together with the atoms to which they 
are attached form a saturated or partially unsaturated 
cycloalkyl or a saturated or partially unsaturated heterocy 
clyl ring , wherein said alkyl , cycloalkyl and heterocyclyl 
portions are optionally substituted with one or more groups 
independently selected from halogen , cyano , nitro , trifluo 
romethyl , difluoromethyl , fluoromethyl , fluoromethoxy , dif 
luoromethoxy , trifluoromethoxy , azido , oxo , OR " , NR “ R " , 
NR OR , NR ° CO_R " , NR “ COR " , SONR “ R ” , SR “ , SOR " , 
SO R " , S - S — R " , CEO ) R " , CEO ) OR " , OCOR " , 
CEO ) NR “ OR , NR " CEO ) NR'ORC ; 
[ 0081 ] R15 , R16 and R17 are independently H , alkyl , alk 
enyl , alkynyl , heteroalkyl , heteroalkenyl , heteroalkynyl , 
saturated or partially unsaturated cycloalkyl , saturated or 
partially unsaturated heterocyclyl , cycloalkylalkyl , aryl , ary 
lalkyl , heteroaryl , heteroarylalkyl , or heterocyclylalkyl , 
wherein said alkyl , alkenyl , alkynyl , cycloalkyl , heterocy 
clyl , cycloalkylalkyl , aryl , arylalkyl , heteroaryl , heteroary 
lalkyl , 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 , NR “ R ” , NR'OR " , NR " CO , R ” , NR " COR " , 
SONR “ R ' , SR “ , SOR “ , SO , R " , S S R " , CEO ) R " , 
CEO ) OR " , OC ( O ) R " , CEO ) NR “ R ” , NR " CO ) R ' , 
NRCO ) NR'R , OCEO ) NR " R " , and C ( = O ) CHOR " ; 
[ 0082 ] or any two of R15 , R16 and R17 together with the 
atom to which they are attached form a heterocyclic ring 
optionally containing one or more additional heteroatoms 
selected from N , O , S , SO , SO , and NR ” , wherein said 
heterocyclic ring is optionally substituted with one or more 
groups independently selected from oxo , halogen , alkyl , 
alkenyl , alkynyl , saturated and partially unsaturated cycloal 
kyl , saturated and partially unsaturated heterocyclyl , 
cycloalkylalkyl , cyano , nitro , trifluoromethyl , difluorom 
ethyl , fluoromethyl , fluoromethoxy , difluoromethoxy , trif 

ORIS , 

2 
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[ 0103 ] B represents a fused 6 - membered aryl ring or a 5-6 
membered heteroaryl ring ; 
[ 0104 ] E is 

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 , fluo 
romethyl , difluoromethyl , trifluoromethyl , alkyl , alkenyl , 
alkynyl , saturated and partially unsaturated cycloalkyl , satu 
rated and partially unsaturated heterocyclyl , NRISR13 and ( R'2 ) ; ( R12 ) ; 
OR15 ; 

N N 

D3 - D2 D3 

( R2 ) ; nhum ( R 12 ) ; 
x 

[ 0087 ] each R20 is independently C , -C4 alkyl , saturated or 
partially unsaturated cycloalkyl , trifluoromethyl , difluorom 
ethyl , or fluoromethyl ; 
[ 0088 ] R " , R and Rº are independently H , alkyl , alkenyl , 
alkynyl , saturated or partially unsaturated cycloalkyl , satu 
rated or partially unsaturated heterocyclyl , aryl , or het 
eroaryl , 
[ 0089 ] or NR “ R ” forms a 5-6 membered heterocyclic ring 
having 1-2 ring nitrogen atoms and optionally substituted 
with ( C. - C , alkyl ) , 
[ 0090 ] or NRØR® forms a 5-6 membered heterocyclic ring 
having 1-2 ring nitrogen atoms ; 
[ 0091 ] j is 0 , 1 , 2 or 3 ; 
[ 0092 ] m is 1 , 2 , 3 , or 4 ; 
[ 0093 ] n is 0 , 1 , 2 , 3 , or 4 ; 
( 0094 ] qis 0 , 1 , 2 , 3 , 4 , or 5 ; and 
[ 0095 ] p is 0 , 1 or 2 ; 
[ 0096 ] wherein when said compound of Formula I is 
represented by the formula 

D6--05 D4 or 2 

( R 12 ) ; 

R9 - D 

R2 n 
E 

R ! 

R ] 
N 

[ 0097 ] and R3 is other than or Z , then E is not a 
benzofuranyl , indolyl , quinazolinyl , quinolinyl , or isoqui 
nolinyl ring . 
[ 0098 ] In certain embodiments , provided are compounds 
of Formula I 

[ 0105 ] X is N or CH ; 
[ 0106 ] D ' , DP and D are independently N or CR ' ' ; 
[ 0107 ] D and D are independently N or CR 19 and D is 
O , S , or NR20 , wherein at least one of D + and D is not CR19 ; 
[ 0108 ] D7 , D8 , D and D10 are independently N or CR19 , 
wherein at least one of D ’ , D8 , D and D10 is N ; 
[ 0109 ] R1 is H or alkyl ; 
[ 0110 ] each R ? is independently halogen , cyano , nitro , 
trifluoromethyl , difluoromethyl , fluoromethyl , fluo 
romethoxy , difluoromethoxy , trifluoromethoxy , azido , 
SR15 , OR15 , C ( O ) R15 , CORS C ( O ) OR15 , NR14C ( 0 ) 

OR18 , OC ( O ) RIS , NR14SO_R18 , SO2NRISR14 
NR14C ( O ) R15 , C ( O ) NR15R14 NR15C ( OJNR15R14 
NR13C NCN ) NR15R14 , NR15R14 , alkyl , alkenyl , alky 

nyl , saturated or partially unsaturated cycloalkyl , cycloal 
kylalkyl , -S ( O ) , ( alkyl ) , -S ( O ) , ( CR13R14 ) , aryl , aryl , ary 
lalkyl , heteroaryl , heteroarylalkyl , saturated or partially 
unsaturated heterocyclyl , heterocyclylalkyl , O ( CR13R14 ) 
q - aryl , — NR'S ( CR R14 ) -aryl , Co ( CR'R ! 4 ) , -heteroaryl , NR 13 ( CR13R14 ) , heteroaryl , O ( CR13R143 ) , heterocy . clyl or NR1S ( CR " > R14 ) , heterocyclyl , wherein said alkyl , 
alkenyl , alkynyl , cycloalkyl , aryl , arylalkyl , heteroaryl , het 
eroarylalkyl , heterocyclyl and heterocyclylalkyl portions are 
optionally substituted with one or more groups indepen 
dently selected from oxo , halogen , cyano , nitro , trifluorom 
ethyl , difluoromethoxy , trifluoromethoxy , azido , 
-NR13SO , R13 , - SO , NR15R13 , SO , NR15R13_C ( O ) R15 , C ( O ) R !, -C ( O ) OR'S , 
OC ( O ) R R15C ( O ) OR1 NR13C ( O ) R15C ( O ) 

NR15R13 NR15R13 NR14C ( O ) NR15R13 - NR14C 
( NCN ) NR15R 13 , OR15 , aryl , heteroaryl , arylalkyl , het 
eroarylalkyl , saturated and partially unsaturated 
heterocyclyl , and heterocyclylalkyl , and wherein said aryl , 
heteroaryl , arylalkyl , heteroarylalkyl , heterocyclyl or het 
erocyclylalkyl rings may be further substituted with one or 
more groups selected from halogen , hydroxyl , cyano , nitro , 
azido , fluoromethyl , difluoromethyl , trifluoromethyl , alkyl , 

I 

R ! 

R3 
15 NR 134 9 

[ 0099 ] and solvates , metabolites , and pharmaceutically 
acceptable salts thereof , 
[ 0100 ] wherein : 
[ 0101 ] A is O , C ( = O ) , S , SO or SO2 ; 
[ 0102 ] G is N or C — CN ; 
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alkenyl , alkynyl , saturated and partially unsaturated cycloal 
kyl , saturated and partially unsaturated heterocyclyl , 
NR15R13 and OR15 , 
[ 0111 ] each R is independently Q , Z , halogen , cyano , 
nitro , alkyl , alkenyl , alkynyl , heteroalkyl , heteroalkenyl , 
heteroalkynyl , saturated or partially unsaturated cycloalkyl , 
saturated or partially unsaturated heterocyclyl , aryl , arylal 
kyl . heteroaryl , heteroarylalkyl , trifluoromethoxy , difluo 
romethoxy , fluoromethoxy , trifluoromethyl , difluoromethyl , 
fluoromethyl , OR'S , NRÍSR16 , NRSOR 16 , NR5CEO ) 
OR19 , NR15CEO ) R16 , SO , NR SR16 , SRPS , SOR15 , SO_R15 , CEO ) R15 , C ( O ) OR 5 , OC ( = O ) R15 , CEO ) 
NR?SR16 , NRSC ( = O ) NR16R17 , NRISCENCN ) NRIOR ? " , 
or NRISCENCN ) R16 , 
[ 0112 ] wherein said alkyl , alkenyl , alkynyl , heteroalkyl , 
heteroalkenyl , heteroalkynyl , cycloalkyl , heterocyclyl , aryl , 
arylalkyl , heteroaryl and heteroarylalkyl are optionally sub 
stituted with one or more groups independently selected 
from halogen , oxo , cyano , nitro , alkyl , alkenyl , alkynyl , 
heteroalkyl , heteroalkenyl , heteroalkynyl , saturated or par 
tially unsaturated cycloalkyl , saturated and partially unsatu 
rated heterocyclyl , aryl , arylalkyl , heteroaryl , heteroarylal 
kyl , trifluoromethoxy , difluoromethoxy , fluoromethoxy , 
trifluoromethyl , difluoromethyl , fluoromethyl , OR15 , 
NR15R16 , NRISOR16 , NR SCOOR18 , NR5C O ) R16 , 
SONRISR16 , SR15 , SOR ! 5 , SOZR15 , CEO ) RS , CEO ) OC ( O ) R15 , CONRÍSRIO , NR15C ( O ) 
NRIOR ! ? , NR15C ( = NCN ) NRIR17 , and NR15CE = NCN ) 
R16 ; 
[ 0113 ] Q is 

C ( O ) R15 

ORIS 

[ 0120 ] each R® , R8 , R & a and Rº are independently hydro 
gen , trifluoromethyl , alkyl , saturated or partially unsaturated 
cycloalkyl , saturated or partially unsaturated heterocyclyl , aryl , arylalkyl , heteroaryl , heteroarylalkyl , or heterocyclyl 
alkyl , wherein said alkyl , cycloalkyl , heterocyclyl , aryl , 
arylalkyl , heteroaryl , heteroarylalkyl , and heterocyclylalkyl 
are optionally substituted with one or more groups indepen 
dently selected from oxo , halogen , alkyl , alkenyl , alkynyl , 
saturated and partially unsaturated cycloalkyl , saturated and 
partially unsaturated heterocyclyl , cycloalkylalkyl , cyano , 
nitro , ORIS , NR SR16 , SR'S , SEO ) R15 , SO Ris , trifluo romethyl , difluoromethyl , fluoromethyl , fluoromethoxy , dif 
luoromethoxy , trifluoromethoxy , azido , aryl , heteroaryl , ary 
lalkyl , heteroarylalkyl , and heterocyclylalkyl ; 
[ 0121 ] R7 is hydrogen , halogen , cyano , nitro , alkyl , alk 
enyl , alkynyl , saturated or partially unsaturated cycloalkyl , 
saturated or partially unsaturated heterocyclyl , cycloalkyl 
alkyl , aryl , arylalkyl , heteroaryl , heteroarylalkyl , heterocy 
clylalkyl , NR ISSO , R16_SONR15R16 , 
C ( O ) OR15 , OC ( O ) R15 , -NR15C ( O ) OR18 , NR15C 

( O ) R16 C ( O ) NRISR16 , -NR15R16 , NR15C ( O ) 
NR6R17 , ORS , S ( OR15 , - SO , R15 , or SR'S , 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 , cyano , nitro , trifluoromethyl , difluorom 
ethyl , fluoromethyl , fluoromethoxy , difluoromethoxy , trif 
luoromethoxy , azido , -NR1550 R16_SO NRSR ! 
C ( O ) R15 , -C ( O ) ORS , OC ( O ) R15 , NR15C ( O ) OR 18 
NRISC ( O ) R16 - C ( O ) NRSR16 , NR15R16 , -NRSC 
( O ) NRR11 , OR'S , -S ( O ) R15 , SO , R15 , or SR15 , aryl , 
arylalkyl , heteroaryl , heteroarylalkyl , and heterocyclylalkyl ; 
[ 0122 ] R10 is hydrogen , alkyl , alkenyl , alkynyl , saturated 
or partially unsaturated cycloalkyl , saturated or partially 
unsaturated heterocyclyl , cycloalkylalkyl , aryl , arylalkyl , 
heteroaryl , heteroarylalkyl , heterocyclylalkyl , -NRISC ( O ) 
OR18 , NR15C ( O ) R16 - NR15Rio , or 15 , 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 , difluorom 
ethyl , fluoromethyl , fluoromethoxy , difluoromethoxy , trif 
luoromethoxy , azido , NR15SO , R16_SO , NR SR16 

C ( O ) R's , -C ( O ) OR'S , OC ( O ) R13 , NR'S COOR18 
-NRISC ( O ) R16 C ( O ) NR15R16 , NR15R16 , - NR150 
( O ) NR16R17 , -OR 5 , -S ( O ) R15 , SO2R15 , or SR15 , aryl , 
arylalkyl , heteroaryl , heteroarylalkyl , and heterocyclylalkyl ; 
[ 0123 ] or R? 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 additional heteroatoms selected from N , O , S , SO , SO2 
and NR ” , wherein said carbocyclic and heterocyclic rings 
are optionally substituted with one or more groups indepen 
dently selected from oxo , halogen , alkyl , alkenyl , alkynyl , 
saturated and partially unsaturated cycloalkyl , saturated and 
partially unsaturated heterocyclyl , cycloalkylalkyl , cyano , 
nitro , trifluoromethyl , difluoromethyl , fluoromethyl , fluo 

NR6 

R10 

R8 

[ 0114 ] Z is selected from 
OR15 , 

R 89 R6 
RO T R8 R & 

Re . 
w 

R6 R8a 
R : R6 R8 

N upon 
[ 0115 ] and tautomers thereof ; 
[ 0116 ] W and V are independently O , NR “ , S , SO , SO2 , 
CR7RS , CR?R9 or C = 0 ; 
[ 0117 ] Y is S , SO , SO2 , CR / CRS , or CR R , 
[ 0118 ] provided that when W is O , NR ” , S , SO , or SO2 , 
then V is CR?R , and 
[ 0119 ] when Vis O , NR , S , SO , or SO2 , then W and Yare 
each CR?R !; 
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arylalkyl , heteroaryl , heteroarylalkyl , saturated or partially 
unsaturated heterocyclyl , heterocyclylalkyl , O ( CR1R14 ) 
g - aryl , NR 5 ( CR13R14 ) , - aryl , ( CR1R14 ) , heteroaryl , 
-NR 13 ( CR13R14 ) , - heteroaryl , O ( CR13R14 ) , -heterocy 
clyl or NRIS ( C?IPR ! 4 ) , heterocyclyl wherein said alkyl , 
alkenyl , alkynyl , cycloalkyl , aryl , arylalkyl , heteroaryl , het 
eroarylalkyl , heterocyclyl and heterocyclylalkyl portions are 
optionally substituted with one or more groups indepen 
dently selected from oxo , halogen , cyano , nitro , trifluorom 
ethyl , difluoromethoxy , trifluoromethoxy , azido , 
-NR13SO , R18 , SO , NR SR13 , C ( O ) R15 , C ( O ) R15 , -C ( O ) OR15 , 
OC ( O ) RTS , NR13C ( O ) OR18 , NRÍSC ( O ) R15 , -C ( O ) 

NR15R13 NR15R13 NR14C ( O ) NR15R13 , NR14C 
( NCN ) NR SR 13 , OR'S , aryl , heteroaryl , arylalkyl , het 
eroarylalkyl , saturated and partially unsaturated 
heterocyclyl , and heterocyclylalkyl , and wherein said aryl , 
heteroaryl , arylalkyl , heteroarylalkyl , heterocyclyl or het 
erocyclylalkyl 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 cycloal 
kyl , saturated and partially unsaturated heterocyclyl , 
NR15R13 and OR15 ; 
[ 0129 ] R13 and R14 are independently hydrogen or alkyl , 
or 

romethoxy , difluoromethoxy , trifluoromethoxy , azido , aryl , 
OR15 , NR SR16 , SR's , heteroaryl , arylalkyl , heteroarylalkyl , 
and heterocyclylalkyl ; 
[ 0124 ] 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 con 
taining one or more additional heteroatoms selected from N , 
O , S , SO , SO2 and NR ” , 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 , cyano , nitro , trifluoromethyl , difluorom 
ethyl , fluoromethyl , fluoromethoxy , difluoromethoxy , trif 
luoromethoxy , azido , aryl , OR15 , NR15R16 , SR15 , het 
eroaryl , arylalkyl , heteroarylalkyl , and heterocyclylalkyl ; 
[ 0125 ] or R8 and Rº together with the atoms to which they 
are attached form a 3 to 10 membered saturated or partially 
unsaturated cycloalkyl or heterocyclyl ring optionally con 
taining one or more additional heteroatoms selected from N , 
O , S , SO , SO2 and NR ” , 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 , cyano , nitro , trifluoromethyl , difluorom 
ethyl , fluoromethyl , fluoromethoxy , difluoromethoxy , trif luoromethoxy , azido , aryl , OR15 , NR15R16 , SR15 , het 
eroaryl , arylalkyl , heteroarylalkyl , and heterocyclylalkyl ; 
[ 0126 ] or R? 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 , SO , 
and NR " , wherein said heterocyclic ring is optionally sub 
stituted 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 , tri 
fluoromethyl , difluoromethyl , fluoromethyl , fluoromethoxy , 
difluoromethoxy , trifluoromethoxy , azido , aryl , OR15 , 
NRSR16 , SR15 , heteroaryl , arylalkyl , heteroarylalkyl , and 
heterocyclylalkyl ; 
[ 0127 ] 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 , O , S , SO , SO2 
and NR , wherein said heterocyclic ring is optionally sub 
stituted 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 , tri 
fluoromethyl , difluoromethyl , fluoromethyl , fluoromethoxy , 
difluoromethoxy , trifluoromethoxy , azido , aryl , OR15 , 
NR15R1 , SR15 , heteroaryl , arylalkyl , heteroarylalkyl , and 
heterocyclylalkyl ; 
[ 0128 ] each R12 is independently halogen , cyano , nitro , 
trifluoromethyl , difluoromethyl , fluoromethyl , fluo 
romethoxy , difluoromethoxy , trifluoromethoxy , azido , 
SR18 , C ( O ) RS , C ( O ) OR'S , -NR14C ( O ) 

OC ( O ) R15 NR14SO , R18 SO NR15R14 
NR14C ( O ) R15 - C ( O ) NR15R16 -NR13C ( OJNR1R14 , 
-NR13CNCN ) NR SR14 , RSR14 , alkyl , alkenyl , alky 
nyl , saturated or partially unsaturated cycloalkyl , cycloal 
kylalkyl , -S ( O ) , ( alkyl ) , -S ( O ) , ( CR13R14 ) , - aryl , aryl , 

[ 0130 ] 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 por 
tions are optionally substituted with one or more groups 
independently selected from halogen , cyano , nitro , trifluo 
romethyl , difluoromethyl , fluoromethyl , fluoromethoxy , dif 
luoromethoxy , trifluoromethoxy , azido , oxo , OR " , NR “ R ” , 
NR'OR " , NR " COZR " , NR “ COR , SONR R " , SR “ , SOR " , 
SO , R " , S - S - R " , CEO ) R " , COOR " , OCEO ) R " , 
CEONR “ R " , NR " CEO ) R " , and NR " C ( O ) NR " R " ; 
[ 0131 ] RWS , R16 and R17 are independently H , alkyl , alk 
enyl , alkynyl , heteroalkyl , heteroalkenyl , heteroalkynyl , 
saturated or partially unsaturated cycloalkyl , saturated or 
partially unsaturated heterocyclyl , cycloalkylalkyl , aryl , ary 
lalkyl , heteroaryl , heteroarylalkyl , or heterocyclylalkyl , 
wherein said alkyl , alkenyl , alkynyl , cycloalkyl , heterocy 
clyl , cycloalkylalkyl , aryl , arylalkyl , heteroaryl , heteroary 
lalkyl , 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 , NR R " , NR'OR , NR " COZR " , NR COR " , 
SO NR “ R " , SR “ , SOR “ , SO , R " , SS_R " , CEO ) R " , 
CEOOR " , OCOR " , CEO ) NRCR , NR “ CEOR " , 
and NR “ CEO ) NR'R , 
[ 0132 ] or any two of R15 , R16 and R17 together with the 
atom to which they are attached form a heterocyclic ring 
optionally containing one or more additional heteroatoms 
selected from N , O , S , SO , SO , and NR ” , wherein said 
heterocyclic ring is optionally substituted with one or more 
groups independently selected from oxo , halogen , alkyl , 
alkenyl , alkynyl , saturated and partially unsaturated cycloal 
kyl , saturated and partially unsaturated heterocyclyl , 
cycloalkylalkyl , cyano , nitro , trifluoromethyl , difluorom 
ethyl , fluoromethyl , fluoromethoxy , difluoromethoxy , trif 
luoromethoxy , azido , aryl , OR , NR “ R ' , SR , heteroaryl , 
arylalkyl , heteroarylalkyl , and heterocyclylalkyl , 

ORIS , 
OR18 
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rings may be further substituted with one or more groups 
selected from halogen , hydroxyl , cyano , nitro , azido , fluo 
romethyl , difluoromethyl , trifluoromethyl , alkyl , alkenyl , 
alkynyl , saturated and partially unsaturated cycloalkyl , satu 
rated and partially unsaturated heterocyclyl , NR1R13 and 
OR15 . 

20 [ 0137 ] each R2 ° is independently C - C4 alkyl , saturated or 
partially unsaturated cycloalkyl , trifluoromethyl , difluorom 
ethyl , or fluoromethyl ; 
[ 0138 ] R “ , R and Rº are independently H , alkyl , alkenyl , 
alkynyl , saturated or partially unsaturated cycloalkyl , satu 
rated or partially unsaturated heterocyclyl , aryl , or het 
eroaryl ; 
[ 0139 ] j is 0 , 1 , 2 or 3 ; 
[ 0140 ] m is 1 , 2 , 3 , or 4 ; 
[ 0141 ] nis 0 , 1 , 2 , 3 , or 4 ; 
[ 0142 ] qis 0 , 1 , 2 , 3 , 4 , or 5 ; and 
[ 0143 ] p is 0 , 1 or 2 ; 
[ 0144 ] wherein when said compound of Formula I is 
represented by the formula 

R2 

E 

R ! 

R ] 

[ 0133 ] or R13 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 , wherein said alkyl , cycloalkyl and heterocyclyl are 
optionally substituted with one or more groups indepen 
dently selected from halogen , cyano , nitro , trifluoromethyl , 
difluoromethyl , fluoromethyl , fluoromethoxy , difluo 
romethoxy , trifluoromethoxy , azido , oxo , OR " , NR “ R ” , NR " . 
OR " , NR " CO , R " , NR “ COR " , SO NR “ R " , SR “ , SOR " , 
SO , R " , SSR " , CEOR " , CEODOR " , OCOR " , 
CONR R ” , NR ° C = O ) R " , and NR ° CEO ) NR " RC ; 
[ 0134 ] R18 is CF3 , alkyl , alkenyl , alkynyl , heteroalkyl , 
heteroalkenyl , heteroalkynyl , saturated or partially unsatu 
rated cycloalkyl , saturated or partially unsaturated hetero 
cyclyl , cycloalkylalkyl , aryl , arylalkyl , heteroaryl , het 
eroarylalkyl , or heterocyclylalkyl , wherein said alkyl , 
alkenyl , alkynyl , cycloalkyl , saturated or partially unsatu 
rated heterocyclyl , cycloalkylalkyl , aryl , arylalkyl , het 
eroaryl , heteroarylalkyl and heterocyclylalkyl are optionally 
substituted with one or more groups independently selected 
from alkyl , alkenyl , alkynyl , heteroalkyl , heteroalkenyl , 
heteroalkynyl , saturated and partially unsaturated cycloal 
kyl , saturated and partially unsaturated heterocyclyl , aryl , 
heteroaryl , halogen , oxo , OR " , NR “ R ” , NR " OR " , 
NR " COR " , NR COR “ , SO NR'R ' , SR “ , SOR “ , SOR " , 
SS - R " , CEO ) R " , CEO ) OR " , OCOR " , CEO ) 
NR “ R ” , NR " COR " , NR " CO ) NR RC , 
[ 0135 ] or R15 and R18 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 indepen 
dently selected from halogen , cyano , nitro , trifluoromethyl , 
difluoromethyl , fluoromethyl , fluoromethoxy , difluo 
romethoxy , trifluoromethoxy , azido , oxo , OR " , NR “ R ” , NR “ . 
OR " , NR “ CO2R ” , NR “ COR " , SO NR “ R ” , SR " , SOR " , 
SO , R " , S - SR " , CEO ) R " , COOR " , OCOR " , 
CEO ) NR “ R " , NR " CO ) R " , and NR ° CEO ) NR " R " ; 
[ 0136 ] each Rºis independently H , halogen , cyano , nitro , 
trifluoromethyl , difluoromethyl , fluoromethyl , fluo 
romethoxy , difluoromethoxy , trifluoromethoxy , azido , 

SR18 OR15 , C ( O ) R15 CORI C ( O ) OR15 , NR14C ( O ) 
OC ( O ) R15 , -NR 1480 R18 SO NR SR14 

-NR14CORIS , CONR15R14 , -NR13C ( OJNR15R14 , 
-NR13C NCN ) NR15R14 , NR15R14 , alkyl , alkenyl , alky 
nyl , saturated or partially unsaturated cycloalkyl , cycloal 
kylalkyl , S ( O ) , ( alkyl ) , S ( O ) , ( CR13R14 ) , - aryl , aryl , aryl 
alkyl , heteroaryl , heteroarylalkyl , saturated or partially 
unsaturated heterocyclyl , heterocyclylalkyl , O ( CR13R14 ) 
q - aryl , -NR 15 ( CR1314 ) q - aryl , O ( CR13R14 ) , heteroaryl , 
R13 ( CR13R14 ) , - heteroaryl , O ( CR13R14 ) , - heterocyclyl 

or - NR'S ( CR1R14 ) , heterocyclyl , wherein said alkyl , alk 
enyl , alkynyl , cycloalkyl , aryl , arylalkyl , heteroaryl , het 
eroarylalkyl , heterocyclyl and heterocyclylalkyl portions are 
optionally substituted with one or more groups indepen 
dently selected from oxo , halogen , cyano , nitro , trifluorom 
ethyl , difluoromethoxy , trifluoromethoxy , azido , 
NR13SO , R18 , SO NR15R13 , C ( O ) R15 , -C ( O ) OR15 , 
OC ( O ) RÍS , NR13C ( O ) OR18NR 13C ( O ) R15 C ( O ) 
NR5R13 , NR15R13 , NR14C ( O ) NR15R13 , NR146 
( NCN ) NR SR13 , OR15 , aryl , heteroaryl , arylalkyl , het 
eroarylalkyl , saturated or partially unsaturated heterocyclyl , 
and heterocyclylalkyl , and wherein said aryl , heteroaryl , 
arylalkyl , heteroarylalkyl , heterocyclyl or heterocyclylalkyl 

2 

OR18 

[ 0145 ] and R3 is other than Q or Z , then E is not a 
benzofuranyl , indolyl , quinazolinyl , quinolinyl , or isoqui 
nolinyl ring . 
[ 0146 ] In certain embodiments of compounds of Formula 
I , G is N. 
[ 0147 ] In certain embodiments of compounds of Formula 
I , Rl is H. 
[ 0148 ] In certain embodiments of compounds of Formula 
I , A is 0 . 
[ 0149 ] In certain embodiments of compounds of Formula 
I , A is S. 
[ 0150 ] In certain embodiments of compounds of Formula 
I , B is a fused 6 membered aryl ring . 
[ 0151 ] In certain embodiments of compounds of Formula 
I , B is 

o 



US 2021/0008023 A1 Jan. 14 , 2021 
12 

[ 0152 ] 
ture : 

In certain embodiments , Formula I has the struc [ 0159 ] wherein R ' , R2 , R , G , A , E and n are as defined 
above . 

[ 0160 ] In certain embodiments of compounds of Formula 
I , E is R2 12 

E 

R ! 
N ahm ( R12 ) ; ( R 12 ) ; mhm x 

R ] 

D4 D6 

DO - D5 D4 : DS or 

( R2 ) ; [ 0153 ] wherein R ' , R² , R3 , G , A , E and n are as defined 
above . 
[ 0154 ] 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 . 
[ 0155 ] In certain embodiment of compounds of Formula I , 
B is ca 

Re - D8 

co [ 0161 ] Exemplary embodiments of E include , but are not 
limited to , bicyclic heteroaryl rings selected from 

or 

( R'2 ) ; ( R'2 ) ; 
[ 0156 ] 
ture : 

In certain embodiments , Formula I has the struc 

R ? 
R 19 R 19 

( R12 ) ; ( R'2 ) ; R ! 

-R20 N 
R3 

N 

R19 R 19 , 

wherein R1 , R2 , R3 , G , A , E and n are as defined ( R1 ) ; ( R'2 ) ; [ 0157 ] 
above . 
[ 0158 ] 
ture : 

In certain embodiments , Formula I has the struc 
N N 

R2 R20 R19 R19 , 
E 

( R'2 ) ; R ! ( R2 ) oot tot 
R3 

( R19 ) 
( R19 ) k and 
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-continued -continued 
( R12 ) ; 

100 100 ( R1 ) ki 
NN 

NH , 

[ 0169 ] In certain embodiments of compounds of Formula 
I , E is 

[ 0162 ] wherein k is 0 , 1 , 2 , or 3. Examples of Rgroups 
include , but are not limited to , amino , C1 - C4 alkoxy , satu 
rated or partially unsaturated cycloalkyl , CN , trifluorom 
ethyl , difluoromethyl , and fluoromethyl . Example of R19 
groups include , but are not limited to , H , amino , C , -C4 
alkoxy , saturated or partially unsaturated cycloalkyl , CN , 
trifluoromethyl , difluoromethyl , and fluoromethyl . 
Examples of R20 include , but are not limited to , C , -C4 alkyl , 
saturated or partially unsaturated cycloalkyl , trifluorom 
ethyl , difluoromethyl , and fluoromethyl . 
[ 0163 ] In other embodiments , R12 is halogen . 
[ 0164 ] In other embodiments , R20 is H. 
[ 0165 ] In particular embodiments , R12 is H. 
[ 0166 ] In certain embodiments , Rºis H or C.-C. alkyl . In 
particular embodiments , R19 is H or methyl . 
[ 0167 ] In certain embodiments , R20 is H or CZ - C6 alkyl . In 
particular embodiments , R20 is H , methyl or ethyl . 
[ 0168 ] In particular embodiments , E is selected from the 
structures : 

( R2 ) when ( Rl2 ) ; 

N 
1 

D - D2 or 

[ 0170 ] In one embodiment , at least one of D ' , D2 and D3 
is N. 
[ 0171 ] Exemplary embodiments of E further include het 
eroaryl rings selected from , but not limited to . 

( R'2 ) ; ( R2 ) ; 

N , ' S , -R 19 -R19 
N 

R 19 

to ( R !? ) ( R ' ; 

N , N -R19 , 
N 

R 19 R19 R 19 Kocke ( R ) ; ( R 12 ) ; 

and 

N 

hoo to R 19 R 19 

[ 0172 ] wherein each Rl group is independent of the other . 
Examples of R12 groups include , but are not limited to , 
amino , C , -C4 alkoxy , saturated or partially unsaturated 
cycloalkyl , CN , trifluoromethyl , difluoromethyl , and fluo 
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-continued 
E2 

romethyl . Example of R19 groups include , but are not limited 
to , H , amino , C1 - C4 alkoxy , saturated or partially unsatu 
rated cycloalkyl , CN , trifluoromethyl , difluoromethyl , and 
fluoromethyl . 
[ 0173 ] In certain embodiments , R12 is halogen . In certain 
embodiments , j is 0 or 1. A particular example for R12 is F. 
[ 0174 ] In certain embodiments , R19 is H , C , -C6 alkyl , or 
halogen . Particular examples for R19 include H , methyl , CI , 
and Br . 

[ 0175 ] Particular examples of E include : 

-R19 

R 19 
E3 

min ( R12 ) ; 

-R20 N 

N R19 
E4 

loo aro N 

E5 

N , 
N 

E6 Foto Hot 
Lor Ko N 

E7 too Br , N 
NH 

E [ 0176 ] In one embodiment the compounds of Formula I 
are selected from compounds wherein E is selected from the 
groups E1 , E2 , E3 , E4 , E5 , E6 , E7 and E8 : 

E1 

( R'2 ) ; 

N 
[ 0177 ] In certain embodiments , E is selected from the 
groups E1 , E2 and E3 , and j is 0 or 1. In certain embodi 
ments of the groups E1 , E2 and E3 , R12 is halogen . In certain 
embodiments of the groups E1 , E2 and E3 , R19 is selected 
from H , halogen or CZ - C . alkyl . In certain embodiments of 
the groups E1 , E2 and E3 , R20 is H. Particular examples of 

R19 
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ErbB2 selective compounds include compounds of Formula 
I wherein E is selected from the groups 

-?? 

OR " , 

[ 0178 ] In another embodiment , provided are compounds 
of Formula I wherein E is selected from E1 , E2 and E3 , 
provided that R3 of formula I is other than NR15C ( O ) 
( CH - CH ) R164 when R16a represents 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 , heteroalkenyl , heteroalkynyl , saturated 
and partially unsaturated cycloalkyl , saturated and partially 
unsaturated heterocyclyl , aryl , heteroaryl , halogen , oxo , 
OR " , NR “ R " , NR'OR , NR " CO , R " , NR'COR , SONR “ R " , 
SR “ , SOR “ , SO2R “ , S S R " , C ( = O ) R " , CEO ) OR “ , 
OC ( = O ) R " , CEO ) NRAR " , NRCOR " , NR " CEO ) 
NRØR , OC ( O ) NR'R ' , and CEO ) CH OR " . 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 IC50 for EGFR 
is at least 20 fold higher than the IC50 for ErbB2 as 
determined by the cellular ErbB2 and EGFR phosphory 
lation 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 inven 
tion were found to have an ICs for EGFR that is at least 100 
fold higher than the IC50 for ErbB2 . 
[ 0179 ] Accordingly , this invention provides compounds of 
Formula I which are highly potent ErbB2 inhibitors and are 
highly selective for ErbB2 relative to EGFR . Such com 
pounds 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 . 
[ 0180 ] However , compounds of Formula I where R is 
-NRISC ( = O ) ( CH - CH ) R16a and R16a 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 . 

[ 0181 ] In certain embodiments of compounds of Formula 
I , m is 1 . 
[ 0182 ] In certain embodiments of compounds of Formula 
I , R 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 indepen 
dently selected from saturated and partially unsaturated 
cycloalkyl , heteroaryl , saturated and partially unsaturated 
heterocyclyl , OR “ , SO R " , and NR “ R ” . 
[ 0183 ] In certain embodiments of compounds of Formula 
I , R3 is OR15 and RR15 is 
[ 0184 ] ( i ) H ; 
[ 0185 ] ( ii ) Cz - Co cycloalkyl optionally substituted with 
OR " ; 
( 0186 ] ( iii ) cycloalkylalkyl ; 
[ 0187 ] ( iv ) C.-C. alkyl optionally substituted with one or 
two groups independently selected from OC ( O ) 

CO2R “ , SO , R " , SR " , -C ( O ) NR “ R ” , -NR “ R ” , 
NR ° C ( OR " , OC ( O ) NR “ R , and NR " C ( O ) NR RC ; 

[ 0188 ] ( v ) a 5-6 membered heterocyclic ring having a ring 
heteroatom selected from N and O and optionally substituted 
with - C ( O ) R " , C.-C. alkyl , CONRR ' , -SO , R " , or 
C ( O ) CH OR “ ; 
[ 0189 ] ( vi ) heterocyclylalkyl , wherein said heterocyclic 
portion is a 5-6 membered ring having 1 or 2 ring heteroa 
toms independently selected from N and O and is optionally 
substituted with C , -C . alkyl , halogen , OR “ or oxo ; 
[ 0190 ] ( vii ) a 5-6 membered heteroaryl ring having from 
1 to three ring nitrogen atoms and optionally substituted 
with C.-C. alkyl or halogen ; or 
[ 0191 ] ( viii ) heteroarylalkyl , wherein said heteroaryl por 
tion is a 5-6 membered ring having 1-2 ring nitrogen atoms 
and is optionally substituted with C , -C . alkyl . 
[ 0192 ] In certain embodiments , R * is OH . 
[ 0193 ] Examples of OR15 when R15 represents a C3 - C6 
cycloalkyl group optionally substituted by OR " wherein Ra 
represents H or C - Co alkyl include cyclohexanoxy and 
cyclopentanoxy groups optionally substituted with OH , for 
example , 2 - hydroxycyclopentoxy . 
[ 0194 ] Examples of OR15 when Ris represents a cycloal 
kylalkyl group include 0 ( C3 - C , cycloalkyl ) ( CH2 ) 
wherein p is 1 , 2 , or 3. A particular example is 1 - cyclopro 
pylmethoxy . 
[ 0195 ] Examples of ORls when Rls represents a C - C6 
alkyl group include CH2O and CH CH 04 
[ 0196 ] Examples of OR15 when Rls represents a C.-C. 
alkyl group substituted with one or two OR “ groups and Ra 
represents H , C1 - C , alkyl or benzyl include CH2O ( CH2 ) 
20 , CH3CH2O ( CH2 ) 20 , HO ( CH2 ) 20 , HOCH2CH 
( OH ) CH20 , CH2CH ( OH ) CH20 , HOC ( CH3 ) 2CH20 , 
( PhCH , O ) CH2CH20 , and ( PhCH ) OCH CH ( OH ) 
CHO 
[ 0197 ] Examples of ORIs when Rls represents a C - C6 
alkyl group substituted with -OC ( O ) R “ include 
( CH2 ) , OC ( O ) R " wherein p is 1-6 and Rº is H or C.-C. alkyl . 
A particular example is O- ( CH ) , OC ( O ) CH3 . 
[ 0198 ] Examples of OR15 when Rls represents a C , -Co 
alkyl group substituted with CO , Rº include O ( CH2 ) 
POC ( O ) Rº wherein p is 1-6 and Rº is H or C.-C. alkyl . A 
particular example is O- ( CH2 ) CO , CHz . 
[ 0199 ] Examples of OR15 when Ris represents a C , -C6 
alkyl group substituted with SO , R " include 0— ( CH2 ) 
SO , R " wherein p is 1-6 and Rºis C.-C. alkyl . A particular 
example is O ( CH2 ) 2SO , CHz . 

50 
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[ 0200 ] Examples of OR15 when R15 represents a C , -C6 
alkyl group substituted with SR “ include O ( CH2 ) , SR 
wherein p is 1-6 and Ris C.-C. alkyl . A particular example 
is O ( CH2 ) SCHz . [ 0201 ] Examples of OR15 when R15 represents a C.-C. 
alkyl group substituted with OC ( O ) R “ R include O 
( CH2 ) , C ( O ) NRR " wherein p is 1-6 and Ra and Rºare 
independently H CZ - C6 alkyl or NR “ R ” represents a 5-6 
membered heterocycle having 1-2 ring nitrogen atoms and 
optionally substituted with C1 - Co alkyl . Particular examples 
of OR15 include ( CH3 ) 2NC ( O ) CH , O , CH2NHC ( O ) 
CH20— , NH , C ( O ) CH2O , and 

from N and O and optionally substituted with C ( O ) R " , 
C.-C. alkyl , oxo , C ( O ) NR “ R " , SOZR “ , or -C ( O ) 
CHOR " include pyrrolidinyl , piperidinyl , and tetrahydro 
2H - pyranyl ring optionally substituted with C ( O ) ( CZ - C6 
alkyl ) , oxo , C.-C. alkyl , -C ( O ) N ( C , C6 ) alkyl ) 2 , —SO2 
( C.-C. alkyl ) , and C ( O ) CH2O ( C - C6 alkyl ) . Particular 
examples include 

nhu 
non 

HN j mhm . mhm . 
N 

mkw . mchun , 
? 

[ 0202 ] Examples of OR15 when R15 represents a C , -C6 
alkyl group substituted with -NR " C ( O ) Rinclude 
O ( CH2 ) 2NR “ C ( O ) R " wherein p is 1-6 and Ra and Rare 

independently H or C , -C6 alkyl . Particular examples or 
OR's include - O ( CH2 ) 2NHC ( O ) CH3 and — O ( CH2 ) 2NHC 
( 0 ) CH , CH ,. 
[ 0203 ] Examples of OR15 when R15 represents a C - C6 
alkyl group substituted with -NR “ R ” include O ( CH2 ) 
„ NR “ R ” wherein p is 1-6 and Rº and Rºare independently H 
or C -Co alkyl ( for example methyl or ethyl ) . Particular 
examples of OR15 include O ( CH2 ) 2N ( CH3 ) 2 and 

O ( CH2 ) 2N ( CH3 ) 2 
[ 0204 ] Examples of OR15 when Rls represents a C.-C. 
alkyl group substituted with OC ( O ) NºR include 
( CH2 ) 2 - OC ( O ) NR “ R ” wherein p is 1-6 and Rº and R " 
independently H or C , -C6 alkyl . A particular example is 
-O ( CH2 ) 2OC ( O ) N ( CH3 ) 2 . 

[ 0205 ] Examples of OR15 when R15 represents a C.-C. 
alkyl group substituted with -NR “ C ( O ) NRPRC include 

0 ( CH2 ) , NR “ C ( O ) NRR wherein p is 1-6 , and Rº and 
Rb are independently H or C , -C6 alkyl , and Rº is H , CZ - C6 
alkyl or -O ( CZ - Co alkyl ) , or NRØRº represents a 5-6 mem 
bered heterocycle having 1-2 ring nitrogen atoms ( for 
example pyrrolidinyl ) . Particular examples of OR15 include 

nhu 
are 

ox no 
[ 0207 ] Examples of OR15 when R15 represents a hetero 
cyclylalkyl group include O - Hetcyc ) ( CH ) , 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 C , -C alkyl , halogen , 
OH , O ( C1 - C6 alkyl ) and oxo . Examples of the heterocy 
clic ring include pyrrolidinyl , piperidinyl , morpholinyl , tet 
rahydrofuranyl , pyrazinyl , and imidazolidinyl rings option 
ally substituted with one or two groups independently 
selected from methyl , F , OH and oxo . Particular examples of 
OR15 include and 

[ 0206 ] Examples of OR 15 when R15 represents a 5-6 mem 
bered heterocyclic ring having a ring heteroatom selected 
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-continued 

nhu 
F 

N nhum 
mhm ?? : 

F 

F [ 0210 ] In certain embodiments , R3 is a 5 membered het 
erocyclic 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 C - C . alkyl , oxo and ( CH2 ) -2NR “ R " , wherein Rº and 
Rare independently H or C - C alkyl . Particular examples 
of OR15 include mm 

o 
man ?? ??? QIQAH 

Alyang 
??? HN N N 

[ 0211 ] In certain embodiments , R3 is a 5-6 membered 
heteroaryl ring having 1-3 nitrogen atoms , wherein said 
heteroaryl is linked to the B ring by a ring nitrogen atom . An 
example includes 1H - pyrazolyl , for example 1H - pyrazol - 1 
yl . 

[ 0212 ] In certain embodiment of compounds of Formula I , 
R3 is Z. In certain embodiments , Z is selected from 

mhm . 
RO R a R 8a 

R8 R8 
N 

when 
R6 R & ? 

R8 

[ 0208 ] An example of OR15 when R15 represents a het 
eroaryl group includes groups wherein the heteroaryl is a 
pyridinyl group optionally substituted with C - C , alkyl or 
halogen . Particular examples include 2 - methylpyridin - 4 
yloxy , 2 - chloropyridin - 4 - yloxy , and 2 - methylpyridin - 4 
yloxy . 
[ 0209 ] An example of OR15 when R15 represents a het 
eroarylalkyl group includes O ( CH2 ) , ( heteroaryl ) 
wherein p is 1-6 and the heteroaryl group is optionally 
substituted with C.-C. 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 of OR 15 include 

[ 0213 ] and tautomers thereof . Examples of tautomers of 
the above Z groups include those wherein R ™ is hydrogen , 
and can be represented by the following structures : 
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R89 R8a 
N H 

R8 . R8 

[ 0219 ] In certain embodiments , R? is H or C -Co alkyl . 
[ 0220 ] In certain embodiments , R $ and R a are indepen 
dently H or C.-C. alkyl optionally substituted with OR 
wherein Rº is H or C , -C , alkyl . In other embodiments , RS 
and R8a together with the atom to which they are attached 
form a Cz - Cocycloalkyl ring . 
[ 0221 ] In certain embodiments , Z is selected from 

R 82 
H R $ tx tx H 

/ 

enfin impon 
R8 RS H HN N H 

N impor and 

[ 0214 ] In certain embodiments , Z is selected from : N 

impor 
nhun R 8a ox 

to ?? . H 
I ??? H 

/ Hest 
44 

N N mfum infor RS Ro N H NN upon R85 w 
and 

H 
N / 

N [ 0215 ] In certain embodiments , W is O or S. 
[ 0216 ] In certain embodiments , W2 is O or S. 
[ 0217 ] In certain embodiments , V is CRRº . 
[ 0218 ] In certain embodiments , Z is selected from : 

RO R 8 R82 
Ro R8 R8 

N N 

R8a 
R & ty of 

[ 0222 ] In certain embodiments , R is NR15C ( O ) R16 
Examples of R16 include , but are not limited to , alkyl , 
alkenyl or alkynyl , wherein said alkyl , alkenyl and alkynyl 
are optionally substituted with NRR . 
[ 0223 ] In other embodiments , Ris - NR15CEO ) R16 
wherein R15 is H or methyl and Rl represents C.-C. alkenyl 
optionally substituted with NR “ R ” . Examples include 
NR15C ( = O ) CH = CH , R16a wherein R16a represents H 

or a substituted or unsubstituted C.-C. alkyl . Particular 
examples of Rinclude —NHCE ) CH = CH2 and 
NHC ( 0 ) CH = CHCH , N ( CH? ) . 

[ 0224 ] In other embodiments , R3 is - NR15C ( O ) R16 
wherein R15wherein Risis H or methyl and R16 represents a 
5-6 membered heterocyclic ring having one or two ring 
heteroatoms and optionally substituted with C , -C6 alkyl . 
Examples of heterocyclic rings include piperidinyl , tetrahy 
drofuranyl , and tetrahydropyranyl rings optionally substi 
tuted with C , -C6 alkyl . Particular examples of R3 include 

impan 
R8 R8 
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HN HN 

HO 

HO . and tx and HN man 
[ 0234 ] In certain embodiments , R3 is a C3 - C6 alkynyl 
group substituted with - NRISC ( O ) CH , OR . In certain 
embodiments , R15 is H or CZ - C6 alkyl . In certain embodi 
ments , R is H or C.-C. alkyl . A particular example of Ris 

2 . [ 0235 ] In certain embodiments , R is a C.-C. alkynyl 
group substituted with a 6 membered heterocyclic ring 
having one or two ring heteroatoms independently selected 
from O , and SO2 . In certain embod ts , the heterocy 
clic ring has at least one ring nitrogen atom and is attached 
to the alkynyl group through the nitrogen atom . Particular 
examples of R3 include 

[ 0225 ] In other embodiments , Ris - NR15C ( O ) R16 
wherein Ris represents H or methyl and R16 represents 
C1 - C6 alkyl optionally substituted with one or more groups 
independently selected from C1 - C . alkyl and OR “ . In certain 
embodiments , Rºis H or C , -C . alkyl . Particular examples of 
R? include CH C ( O ) NH , ( CH2 ) 2C ( O ) NH , CH , CHÚC 
( ON ( CH ) CHOCH , C ( O ) NH CH OCH , C ( O ) N 
( CH3 ) — , CH2CH ( OCH3 ) C ( O ) NH— , CH OCH_CH_C ( O ) 
NH? , CH?OCH ( CH3 ) COONH? , and CH3OCH2CH ( CH3 ) 
C ( O ) NH … . 
[ 0226 ] In certain embodiments , R3 is C ( = O ) NR15R16 . 
In certain embodiments , Rls and R independently are Hor 
C.-C. alkyl . A particular example of Ris — CEO ) N ( CH2 ) 

In other embodiments , 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 O and optionally substituted with C -C6 alkyl . Examples 
of the heterocyclic ring include piperazinyl or morpholinyl 
optionally substituted with methyl . Particular embodiments 
of R include_CEO ) ( 4 - morpholinyl ) and CEO ) ( 1 
methylpiperazin - 4 - yl ) . 
[ 0227 ] In certain embodiments , R3 is SO_R15 . In certain 
embodiments , RlS is C , -C . alkyl or a phenyl group option 
ally substituted with C , -C . alkyl . Particular examples of R3 
include 4 - methylbenzenesulfonate or ethanesulfonate . 
[ 0228 ] In certain embodiments , R3 is SOR15 . In certain 
embodiments , Ris is C.-C. alkyl . A particular example of R 
is ethysulfinyl . 
[ 0229 ] In certain embodiments , R3 is SR15 . In certain 
embodiments , Ris is C - C . alkyl . A particular example of R 
is Ets— . 
[ 0230 ] In certain embodiments , R is halogen . A particular 
example of R3 is bromide . 
[ 0231 ] In certain embodiments , Rºis CO2R15 . In certain 
embodiments , R15 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 C - C . alkyl ( for example methyl ) . A 
particular example of R3 is CO2 ( 1 - methylpiperazinyl ) . 
[ 0232 ] In certain embodiments , R3 is a substituted or 
unsubstituted C.-C. alkyl group . In certain embodiments , 
the alkyl group is substituted with OR15 , wherein R15 is H 
or ( C.-C. alkyl ) , such as ( C.-C. alkyl ) OH and ( C.-C. 
alkyl ) O ( C7 - C , alkyl ) . Particular examples of R3 include 
- ( CH2 ) 2OH and ( CH ) , OCHz . 

[ 0233 ] In certain embodiments , R² is a C3 - C6 alkynyl 
group . In certain embodiments , the alkynyl group is substi 
tuted with OR15 . In certain embodiments , R15 is H or ( C , -C . 
alkyl ) . Particular examples of Rinclude 

ni 
and 

3 

[ 0236 ] In certain embodiments , R3 is a -NRISC ( O ) 
NRÓR17 group . In certain embodiments , R15 , R 16 and R17 
are independently H or C.-C. alkyl . Particular examples of 
R include 

?????? ? and 

[ 0237 ] In certain embodiments , R² is a -NR15C ( O ) 
NR1R17 group wherein R15 is H or C.-C. 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 O. 
Examples include pyrrolidinyl , morpholinyl and piperazinyl 
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-continued rings . In certain embodiments , the heterocyclic ring is 
substituted with C.-C. alkyl . Particular examples of R3 
include Xey 

H2N Cyy my 
Qyyyy 

[ 0238 ] In certain embodiments , R * is a heterocyclylalkyl 
group . Examples include ( CH2 ) , ( 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 II 

O [ 0246 ] In a particular embodiment , R3 is 

[ 0239 ] In certain embodiments , R² is a 5-6 membered 
heterocyclic ring containing from 1 to 4 heteroatoms 
selected from N , O , S , SO and SO2 and substituted with the 
group Mº - M2 - M3 - M4 , wherein M1 , M2 , M3 and M4 are as 
defined herein . 
[ 0240 ] In certain embodiments , the 5-6 membered hetero 
cyclic ring is furanyl , dihydrofuranyl , thienyl , imidazolyl , 
tetrazolyl , triazolyl , pyridinyl , pyrrolyl , pyrimidinyl , isoaxa 
zoleyl or oxadiazolyl . In a particular embodiment , the het 
erocyclic ring is furanyl . 
[ 0241 ] In certain embodiments , Mis CH , CH , CH , 
C ( O ) , or CH - C ( O ) . In particular embodiments . M ' is CH . 
[ 0242 ] In certain embodiments , M² is NH or N ( C2 - C6 
alkyl ) . In particular embodiments , M12 is NH or NMe . 
[ 0243 ] In certain embodiments , Mº is methylene , ethylene 
or propylene . 
[ 0244 ] In certain embodiments , M4 is SOR , SORA 
NR'SO R " , SO NRSR " , CO R , or CONRER " . wherein R , 
R® and R are independently H or C - C4 alkyl . 
[ 0245 ] Particular examples of Rwhen it is represented by 
a 5-6 membered heterocyclic ring substituted with the group 
M - M2 - M3 - M4 include : 

[ 0247 ] In certain embodiments , n is 1 and R2 is halogen , 
CN , trifluoromethyl , difluoromethyl , fluoromethyl , C. - C4 
alkyl , C1 - C4 - alkoxy , or cycloalkyl . 
[ 0248 ] In certain embodiments , the phrase " RÓ and R8 
together with the atoms to which they are attached form a 3 
to 10 membered saturated or partially unsaturated hetero 
cyclic ring ” refers to a ring formed from an Rand R8 radical 
attached to different atoms on the same functional group , 
such as in a Qor Z group as defined above . The heterocyclic 
ring formed can be a fused ring or a spirocyclic ring . 
[ 0249 ] In certain embodiments , the phrase “ R7 and R8 
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 same carbon atom , for 
example such as in a Z group as defined above wherein W 
is CR'R8 . In other embodiments , the ring can be a fused ring 
formed by the R7 atom that is part of the CR7R8 group and 
an R8 atom attached to an adjacent carbon on the Z group . 
[ 0250 ] In certain embodiments , the phrase “ R8 and Rº 
together with the atoms to which they are attached form a 3 
to 10 membered saturated or partially unsaturated cycloalkyl 
or heterocyclyl ring ” refers to a spirocyclic ring formed from 
an R8 and Rº radical attached to the same carbon atom , for 
example such as in a Z group as defined above wherein Vis 
CRSR ° . In other embodiments , the ring can be a fused ring 
formed by the Rº atom of the CRSR ° group and an R8 atom 
attached to an adjacent carbon on the Z group . 

Xey 
xo 
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[ 0251 ] In certain embodiments , the phrase “ R? and R10 
together with the atoms to which they are attached form a 3 
to 10 membered saturated or partially unsaturated hetero 
cyclyl ring ” refers to a ring formed by the NR and the R10 
groups on the group Q as defined above . 
[ 0252 ] In certain embodiments , the phrase “ R8 and R10 
together with the atoms to which they are attached form a 3 
to 10 membered saturated or partially unsaturated hetero 
cyclyl ring ” refers to a ring formed by the N – R8 and the R10 
atoms on the group Q as defined above . 
[ 0253 ] 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 heterocyclyl ring ” refers to a carbocy 
clic ring formed from an R13 and R 14 radical attached to the 
same carbon atom , such as in a group having the formula 

S ( O ) , ( CR13R14 ) O ( CRR14 ) , - aryl , 
( CR13R14 ) , - aryl , O ( CR13R14 ) , heteroaryl , 
( CR13R14 ) -heteroaryl , O ( CR1 R14 ) , heterocyclyl or 
- NRS ( CR13R ! 4 ) , - heterocyclyl , or to a heterocyclic ring 
formed through an R13 and R 14 radical attached to different 
atoms within the same group , such as in a group having the 
formula NR14C ( O ) NR15R 13 , NR13C ( NCN ) NR15R14 , 
-NR13 ( CRR ! 4 ) , heteroaryl or NR15 ( CR3R14 ) q - het 

erocyclyl . 
[ 0254 ] In certain embodiments , the phrase “ R13 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 hetero 
cyclic ring formed through an R13 and R15 radical attached 
to different atoms within the same group , such as in a group 
having the formula NR13C ( NCN ) NR15R14 , -NR 
( CR ! R14 ) , -aryl , or —NRIS ( CRIR ! 4 ) , heterocyclyl . 
[ 0255 ] In certain embodiments , the phrase “ any two of 
R15 , R16 and R17 together with the atom to which they are 
attached form a heterocyclic ring ” refers to a heterocyclic 
ring formed from an Ris and Rl radical attached to the same 
nitrogen atom , such as in a group having the formula 
NR SR16 , SONRISR16 , C ( = O ) NRSR , or an R16 or R17 
radical attached to the same nitrogen atom , such as in a 
group having the formula NRISCO ) NRIR17 . In other 
embodiments the phrase refers to a heterocyclic ring formed 
from an R15 and Rlradical attached to different atoms on the 
same group , such as in the group NR1SOR16 , NR15C ( O ) 
R16 , NR SCENCN ) NRIR17 , or NR15CENCN ) RÓ 
[ 0256 ] 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 , for example , the 
radical arylalkyl is attached to the structure in question by 
the alkyl group . 
[ 0257 ] 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 of this invention . 
[ 0258 ] The term " enantiomer ” 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 different physical properties , 
e.g. melting points , boiling points , spectral properties , and 
reactivities . 
[ 0259 ] 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 ” 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 imine - enamine 
isomerizations . Valence tautomers include interconversions 
by reorganization of some of the bonding electrons . 
[ 0260 ] In the structures shown herein , where the stereo 
chemistry of any particular chiral atom is not specified , then 
all stereoisomers are contemplated and included as the 
compounds of the invention . Where stereochemistry is 
specified by a solid wedge or dashed line representing a 
particular configuration , then that stereoisomer is so speci 
fied and defined . 
[ 0261 ] In addition to compounds of Formula I , the inven 
tion also includes solvates , pharmaceutically acceptable 
prodrugs , and pharmaceutically acceptable salts of such 
compounds . 
[ 0262 ] The phrase " pharmaceutically acceptable ” indi 
cates that the substance or composition is compatible chemi 
cally and / or toxicologically , with the other ingredients com 
prising a formulation , and / or the mammal being treated 
therewith . 
[ 0263 ] 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 , isopropanol , ethanol , methanol , 
DMSO , ethyl acetate , acetic acid , and ethanolamine . The 
term “ hydrate ” refers to the complex where the solvent 
molecule is water . 
[ 0264 ] “ pharmaceutically acceptable prodrug ” is a com 
pound that may be converted under physiological conditions 
or by solvolysis to the specified compound or to a pharma 
ceutically 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 , phosphothreo 
nine , phosphotyrosine , 4 - hydroxyproline , hydroxylysine , 
demosine , isodemosine , gamma - carboxyglutamate , hippuric 
acid , octahydroindole - 2 - carboxylic acid , statine , 1,2,3,4 
tetrahydroisoquinoline - 3 - carboxylic acid , penicillamine , 
ornithine , 3 - methylhistidine , norvaline , beta - alanine , 
gamma - aminobutyric acid , cirtulline , homocysteine , homo 
serine , methyl - alanine , para - benzoylphenylalanine . phe 
nylglycine , propargylglycine , sarcosine , methionine sulfone 
and tert - butylglycine . Particular examples of prodrugs of 
this invention include compounds of Formula I covalently 
joined to a phosphate residue or a valine residue . 
[ 0265 ] Additional types of prodrugs are also encom 
passed . For instance , a free carboxyl group of a compound 
of Formula I can be derivatized as an amide or alkyl ester . 
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As another example , compounds of this invention compris 
ing free hydroxy groups may be derivatized as prodrugs by 
converting the hydroxy group into groups such as , but not 
limited to , phosphate ester , hemisuccinate , dimethylamino 
acetate , 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 ( acyloxyethyl ethers 
wherein the acyl group may be an alkyl ester , optionally 
substituted with groups including , but not limited to , ether , 
amine and carboxylic acid functionalities , 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 ( C - C . ) alkanoyloxymethyl , 1 - ( ( C1 - C . ) al 
kanoyloxy ) ethyl , 1 - methyl - 1 - ( ( C / -C ) alkanoyloxyethyl , 
( C / -C . ) alkoxycarbonyloxymethyl , N- ( C , -C ) alkoxycarbo 
nylaminomethyl , succinoyl , ( C.-C. ) alkanoyl , c - amino ( C 
C. ) alkanoyl , arylacyl and a - aminoacyl , or caminoacyl - a 
aminoacyl , where each a - aminoacyl group is independently 
selected from the naturally occurring L - amino acids , P ( O ) 
OH ) 2 , —P ( O ) ( O ( C , -C . ) alkyl ) , or glycosyl ( the radical 
resulting from the removal of a hydroxyl group of the 
hemiacetal form of a carbohydrate ) . 
[ 0266 ] 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 functionalities . 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 ( C - C10 ) 
alkyl , ( C3 - C , ) cycloalkyl , benzyl , or R - carbonyl is a natural 
a - aminoacyl or natural a - aminoacyl - natural a - aminoacyl , 
C ( OH ) C ( O ) OY wherein Y is H , ( C / -C . ) alkyl or benzyl , 
C ( OYY , wherein Y , is ( C , -C4 ) alkyl and Y is ( C.-C. ) 

alkyl , carboxy ( C , -C . ) alkyl , amino ( C , -C4 ) alkyl or mono - N 
or di - N , N- ( C.-C. ) alkylaminoalkyl , C ( Y ) Y , wherein Y , 
is H or methyl and Yz is mono - N- or di - N , N- ( CZ - C ) 
alkylamino , morpholino , piperidin - 1 - yl or pyrrolidin - 1 - yl . 
[ 0267 ] 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 . 309-396 , edited by K. Widder , et al . ( Academic 
Press , 1985 ) ; b ) A Textbook of Drug Design and Develop 
ment , 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 
e ) N. Kakeya , et al . , Chem . Pharm . Bull . , 32 : 692 ( 1984 ) , 
each of which is specifically incorporated herein by refer 

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 , monohydrogen 
phosphates , dihydrogenphosphates , metaphosphates , pyro 
phosphates , chlorides , bromides , iodides , acetates , propi 
onates , 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 , 
sulfonates , xylenesulfonates , phenylacetates , phenylpropi 
onates , phenylbutyrates , citrates , lactates , y - hydroxybu 
tyrates , glycollates , tartrates , methanesulfonates , propane 
sulfonates . naphthalene - 1 - sulfonates , 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 . 
[ 0269 ] 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 glutamic acid , 
an aromatic acid such as benzoic acid or cinnamic acid , a 
sulfonic acid such as p - toluenesulfonic acid or ethanesulfo 
nic acid , or the like . 
[ 0270 ] 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 , benzylammo 
nium , 2 - hydroxyethylammonium , bis ( 2 - hydroxyethyl ) am 
monium , phenylethylbenzylamine , dibenzylethylenedi 
amine , 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 , ornithine , histidine , 
phenylglycine , lysine and arginine . 
[ 0271 ] The compounds of Formula I also include other 
salts of such compounds which are not necessarily pharma 
ceutically 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. 
[ 0272 ] The present invention also embraces isotopically 
labeled compounds of the present invention which are 
identical to those recited herein , but for the fact 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 particu 
lar atom or element as specified is contemplated within the 

ence . 

[ 0268 ] A “ pharmaceutically acceptable salt , ” unless oth 
erwise indicated , includes salts that retain the biological 
effectiveness of the free acids and bases of the specified 
compound and that are not biologically or otherwise unde 
sirable . A compound of the invention may possess a suffi 
ciently 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 
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scope of the compounds of the invention , and their uses . 
Exemplary isotopes that can be incorporated into com 
pounds of the invention include isotopes of hydrogen , car 
bon , nitrogen , oxygen , phosphorus , sulfur , fluorine , chlorine 
and iodine , such as ? H , 3 , 110 , 13C , 14C , 13N , 15N , 150 , 170 , 
180 , 32P , 33P , 35S , 187 , 36C1 , 1231 and 1251. Certain isotopi 
cally - labeled compounds of the present invention ( e.g. , 
those labeled with PH and 14C ) are useful in compound 
and / or substrate tissue distribution assays . Tritiated ( i.e. , 3H ) 
and carbon - 14 ( i.e. , 14C ) isotopes are 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 meta 
bolic 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 , 
110 and 18F 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 . 

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 biologi 
cal 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 fash 
ion , e.g. , by MS , LC / MS or NMR analysis . In general , 
analysis of metabolites is done in the same way as conven 
tional 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 compounds of the invention . 

[ 0276 ] Synthesis of Compounds of Formula I 
[ 0277 ] 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 , Wis . ) or are readily pre 
pared 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 Beilsteins Handbuch 
der organischem Chemie , 4 , Aufl . ed . Springer - Verlag , Ber 
lin , including supplements ( also available via the Beilstein 
online database ) . 

[ 0273 ] Metabolites of Compounds of Formula I 
[ 0274 ] 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 , hydroly 
sis , 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 . 

[ 0278 ] 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 
compounds of Formula I may be prepared by a combinato 
rial ‘ split and mix ’ approach or by multiple parallel synthe 
ses 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 . 

[ 0275 ] Metabolite products typically are identified by pre 
paring a radiolabelled ( e.g. , 14C or 3H ) isotope of a com 
pound of the invention , administering it parenterally in a 

[ 0279 ] For illustrative purposes , Schemes 1-7 show gen 
eral 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 
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-continued 
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Examples section below . Those skilled in the art will appre 
ciate that other synthetic routes may be used to synthesize 
the inventive compounds . Although specific starting mate 
rials 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 . 
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[ 0280 ] Scheme I illustrates synthesis of “ N - linked ” qui 
nazoline compounds ( 4 ) of the present invention wherein A 
and E are as defined herein . According to Scheme 1 , 
4 - anilino - 6 - nitro - quinazoline ( 3 ) can be prepared by react 
ing an appropriate aniline ( 2 ) with a quinazoline ( 1 ) substi 
tuted 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 ( iPr ) 

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 Hz , 
Zn / AcOH , Zn / NH4Cl 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 H , or Zn / NH_Cl . The resulting aniline can be 
coupled with halides , or reacted with other suitable electro 
philes such as aldehydes , acid chlorides , etc. to provide 
compound ( 4 ) . These reactions may require a suitable base 
and / or elevated temperatures . 
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[ 0281 ] Scheme 2 illustrates an alternative route towards [ 0282 ] Scheme 3 illustrates a route towards “ N - linked ” 
“ N - linked ” quinazoline compounds ( 4 ) wherein A and E are oxazoline - quinazoline compounds wherein A and E are as 
as defined herein . According to Scheme 2 , 4 - chloro - 6 defined herein . According to Scheme 3 , amidine ( 8 ) can be 
iodoquinazoline ( 5 ) can be used in place of 4 - chloro - 6 condensed with suitable aniline ( 2 ) in the presence of an acid 
nitroquinazoline ( 1 ) in Scheme 1 to prepare 4 - anilino - 6 such as HOAc in a suitable organic solvent such as isopropyl 
iodoquinazoline ( 6 ) . The palladium mediated cross - coupling acetate ( IPAC ) to provide the thiourea ( 9 ) . The oxazoline 
reaction of the resulting iodoquinazoline ( 6 ) with a suitable ( 10 ) can be prepared by cyclizing the thiourea ( 9 ) under a 
amine RISNH , to give compound 4 can be accomplished by variety of conditions , for example , by treating the thiourea 
treatment with a palladium catalyst , for example Pd ( OAc ) 2 , ( 9 ) with TsCl and aqueous NaOH in THF . 
Pd ( PPhz ) 4 , PdC12 ( dppf ) 2 , Pd ( 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 accom Scheme 4 

plished using Pd2 ( dba ) 3 , X - PHOS and Cs CO2 in THF and ( R2 ) n 
E 

heating to 65 ° C. Scheme 2 also demonstrates the prepara 
R ! 

tion of C - linked compounds ( 7 ) . These analogs can be CI N 

prepared from compound ( 6 ) by palladium mediated cross RO . ( 2 ) 
N 

coupling reactions with boronic acids or organo tin com 
pounds using standard Suzuki or Stille reaction conditions 

11 

well known in the art . 
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[ 0283 ] 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 ( 11 ) can be reacted with suitable aniline ( 2 ) 
under standard coupling conditions as described in Scheme 
1 to provide compound ( 12 ) . The oxygen moiety of com 
pound ( 11 ) can be substituted with various Rº groups , 
wherein Rº 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 alkylhalide RiS - X and an 
appropriate base , such as K_CO3 , Cs , CO , or Cs ( OH ) , in an 
organic solvent such as DMF or acetone to provide com 
pound 13. In one example , the alkylation is achieved with 
R1 Br using Cs , C03 as a base in DMF . Alternatively , 
R 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 R15_OH under standard 
Mitsunobu conditions , such as DIAD / PPhz in THF , to pro 
vide compound 13 . 

DLE Do - DS 
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[ 0284 ] Scheme 5 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 ) and 
( 15 ) are commercially available or 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 K2CO3 , 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 - fluoronitrobenzene ( 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 and H2 , Pd / C and hydrazine , Pt / C with NaOH and H2 , 
Zn / AcOH , ZnNH4Cl or Fe / HOAc . In one example , the 
reduction is accomplished with Pd / C and H2 ( 40 psi ) . When 
R , is a halogen , the reduction can be accomplished with Pt / C 
with NaOH with H , or Zn / NH4Cl . In a similar manner , 
compound ( 2b ) can be prepared from phenol ( 15 ) . 
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Scheme 6 Scheme 7 
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[ 0285 ] Scheme 6 illustrates a method of preparing phenol 
intermediate ( 14a ) suitable for use in Scheme 5. Chloro 
pyridine ( 18 ) 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 ) . 

[ 0286 ] Scheme 7 illustrates a method of preparing phenol 
intermediate ( 14b ) suitable for use in Scheme 5. A suitably 
substituted acetal can reacted with DMF and POCIz to 
provide a dimethylamino - acrylaldehyde intermediate . Con 
version of this intermediate to a pyrrazolo - pyrimidine can be 
accomplished by treatment with an optionally substituted 
1H - pyrazol - 3 - amine in base at elevated temperatures , for 
example NaOMe in MeOH at 60 ° C. The benzyl group can 
be removed to give ( 14b ) under standard conditions , such as 
Pd / C and H2 . 
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[ 0287 ] 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 accom 
plished by treatment with a palladium catalyst , for example 
Pd ( OAC ) 2 , Pd ( PPhz ) 4 , PdC12 ( 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 accom 
plished using LHMDS with Pd2 ( dba ) 3 , X - PHOS and 
Cs2CO3 in THF and heating to 65 ° C. The resulting 2 - ami 
nopyridine can be optionally protected as the Boc - carbamate 
under standard conditions , for example Boc20 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 com 
pound ( 20 ) can be removed with acid , for example TFA in 
DCM . The deprotected 2 - aminopyridine ( 21 ) can be con 
verted to an imidazopyridine derivative by reaction with a 
suitably substituted 2 - halo - carbonyl compound . For 
example , compound ( 21 ) can be reacted with either chloro 
acetaldehyde , chloroacetone , or 2 - chloropropanal in THF 
heated to reflux . Conversion of compound ( 21 ) into triazo 
lopyridines can be achieved by two - step procedure that 
includes condensation of ( 21 ) with dimethylforamide dim 
ethylacetal to provide a N , N - dimethyl - formimidamide 
derivative , which is then reacted with hydroxylamine sulfo 
nic 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 ) . 

Scheme 9 

( R2 ) n . 

O2N ( R2 ) ?? . 
1. Amine , 
Pd catalyst , 
phoshpine ligand , 
heat 

( R2 ) . 
( 16 ) 

base , DMF 
ON CI 

ON NH2 
22 

23 

1 . 19 

R 19 1. DMF - DMA 
2. cyclization 
3. reduction 2. reduction 
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-continued 
( R2 ) n . ( R2 ) , 

H2N H2N 

R 19 2f R19 
2e 

[ 0288 ] 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 - hy 
droxypyridine is reacted with an optionally substituted 
4 - fluoronitrobenzene ( 16 ) as described in Scheme 5. The 
chloro derivative ( 22 ) can be converted to the amino deriva 
tive ( 23 ) under palladium mediated cross coupling condi 
tions as described in Scheme 8. Conversion of compound 
( 23 ) to provide imidazopyridines or triazolopyridines can be 
accomplished under suitable conditions as described in 
Scheme 8. Reduction of the corresponding nitro groups can 
be accomplished as described in Scheme 5 to provide 
compounds ( 2c ) and ( 2 ) . 

NaH in THF , 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 condi 
tions , such as KOH in MeOH heated to reflux . The thiol ( 24 ) 
can then be reacted with an optionally substituted 4 - fluo 
ronitrobenzene ( 16 ) as described in Scheme 5. Reduction of 
the nitro group can be accomplished as described in Scheme 
5 , for example with Fc / HOAc or Zn / NH4C1 , to provide 
compound ( 2g ) . An alternative synthesis of aniline ( 28 ) 
includes reacting a halo - substituted fused heterocyclic com 
pound ( 25 ) , where X = Br , with ( iPr ) , SiSH and a palladium 
catalyst , for example Pd ( PPhz ) 4 in THF , and healing to 

Scheme 10 

1 . ( R2 ) , 

?? , HS ON 1. CICSNMez 
2. Heat 
3. Base , heat ( 16 ) 

base , DMF 
N N 

2. reduction ( R2 ) , 
D3D2 D3D2 

14 24 
H?N ' N 

D3D2 
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X S ( iPr ) 3SISH , 
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THF 

( iPr ) 3SISH 

' N D D1 1 . ( R2 ) , F 
D3 D3 

25 26 
O2N 

( 16 ) 
CsF , DMF 

2. reduction 

[ 0289 ] 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 , 

reflux . The resulting protected thiol ( 26 ) can be de - silated 
and reacted with an optionally substituted 4 - fluoronitroben 
zene ( 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 . 
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Scheme 11 
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-continued 
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R86 H?N 

[ 0290 ] Scheme 11 illustrates a method of preparing aniline 
( 2h ) suitable for use in Schemes 1-4 . According to Scheme 
11 , acid chloride ( 27 ) is reacted with 2 - pyridone and a base 
to yield ester ( 28 ) , for example with EtzN in DCM . Boronic 
acid ( 29 ) is prepared from the halo substituted fused het 
erocycle ( 25 ) by standard conditions , for example by treat 
ment with nBuLi at low temperatures followed by B ( OMe ) z . 
Compound ( 28 ) is then coupled with boronic acid ( 29 ) under 
palladium mediated cross - coupling conditions , for example 
Pd ( OAC ) 2 , PPhz and dioxane , and heating to 50 ° C. ( Tata 
midani , H .; 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 / NH C1 , to provide compound ( 2h ) . 

ON DCM / HOAC 
NO * NMe2 

R ? A 
E 

HN 

HN 
Scheme 12 N R86 

1 ) 

H2N . CN 
DCM u 

[ 0291 ] Scheme 12 shows a method of preparing com 
pounds 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 : 2 ) 

NMe2 Ac NH2 

CN R86 
HN 

| 
Ac 

POC13 
DCE N 

iPrEtN 
N NMez 

[ 0292 ] wherein R85 is H or methyl . 
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[ 0296 ] with a compound of formula ( F2 ) 
Scheme 13 

1 ) ( F2 ) 
Z 

N 
H2N CN 

DCM N 
2 ) NH2NH2 

N NMe2 [ 0297 ] in which Z represents a leaving atom or group ; or 
[ 0298 ] ( b ) for a compound of Formula I in which G is N , 
reacting a compound of formula ( F3 ) Meo . OMe 

H2N OMe 
pTsOH , DCE ( F3 ) 

R3 CN 
' N NMe2 

B ' 

R ? R 
E 

CN 
- H2N 

DCMHOA N NMe2 
R²n . 

E 

HN 

[ 0293 ] Scheme 13 shows a method of preparing com 
pounds of Formula I wherein and A and E are as defined 
herein , ring B is a fused benzo ring and R * is a Z group 
having the formula : 

[ 0299 ] in which R represents a tertiary amino group , for 
example di ( 1-6C ) alkylamino , such as dimethylamino , with a 
compound of formula ( F1 ) ; followed if necessary , by con 
verting the compound of Formula I into another compound 
of Formula I having a different Rº group . 
[ 0300 ] More particularly , this invention provides methods 
of preparing compounds of Formula I , comprising : 
[ 0301 ] ( c ) for a compound of Formula I wherein R3 is 
-NHR * and R * is R15 or -C ( O ) R15 , and R15 is as defined 

for Formula I , reacting a corresponding compound of For 
mula I wherein R3 is NH , with an alkylating agent or an 
acylating agent R15X1 wherein R15 X1 is an acid or 
reactive derivative thereof ( such as R15 ( 0 ) Cl ) or wherein X1 
is a leaving group such as halogen group , optionally in the 
presence of a base ; or 
[ 0302 ] ( 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 R is an 
iodide group with a compound having the formula RISNH , 
in the presence of a palladium catalyst and a phosphine 
ligand ; or 
[ 0303 ] ( e ) for a compound of Formula I wherein R3 is R15 
and R15 is as defined for Formula I , reacting a corresponding 
compound of Formula I wherein Rº is an iodide group with 
a compound having the formula RISB ( OH ) , or RSSnBuz in 
the presence of a palladium catalyst and a phosphine ligand ; 

NE 

[ 0294 ] The compounds of Formula I may be prepared 
using reaction methods known in the art or by methods 
analogous to those known in the art . This invention also 
provides methods of preparing compounds of Formula I , 
comprising : 
[ 0295 ] ( a ) reacting a compound of formula ( F1 ) 

or 

( F1 ) 
R ? 

A 

[ 0304 ] ( f ) for a compound having the Formula I wherein 
R is OR15 and R15 is alkyl , alkenyl , or alkynyl , reacting a 
corresponding compound of Formula I wherein R3 is OH 
with R15 — X2 wherein R15 is alkyl , alkenyl or alkynyl and 
X2 is a leaving group , in the presence of a base ; or 
[ 0305 ] ( g ) for a compound having the Formula I wherein 
R3 is OR and Ris is alkyl , alkenyl or alkynyl , reacting a 
corresponding compound of Formula I wherein R3 is 
OR 15a and OR?5a is a sulfate group such as a tosylate 

group , with a compound having the formula R150H in the 
presence of a base ; or 

E 15 

R ! 
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[ 0306 ] ( h ) for a compound having the Formula I wherein 
R is a group of formula ( F3 ) 

[ 0313 ] wherein Rº is H , cyclizing corresponding com 
pound of Formula I wherein R3 is a group of the formula 
( F6 ) wherein R? is H in the presence of diispropyl azodi 
carboxylate and a phosphine ligand such as PPHz ; or 
[ 0314 ] ( k ) for a compound having the Formula I wherein 
R3 is a group of formula ( F7 ) 

( F3 ) 

R86 ( F7 ) 

R 8a 

R8 t [ 0307 ] reacting a corresponding compound of Formula I 
wherein R3 is an iodide group with a compound having the 
formula ( F4 ) 

( F4 ) 

[ 0315 ] wherein R ™ is H , reacting a corresponding com 
pound having the Formula 1 wherein R3 is a group of 
formula ( F6 ) and Rois H in the presence of a base and a 
sulfonyl chloride . 
[ 0316 ] 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 ( F1 ) 

H 

R8 

[ 0308 ] in the presence of a palladium catalyst , a phosphine 
ligand and a base ; or 
[ 0309 ) ( i ) for a compound having the Formula I wherein 
R3 is a group of Formula ( F5 ) 

( F1 ) 
R2 n 

? 

( F5 ) IZ 
R8 

Rea t 
[ 0310 ] wherein R is methyl , cyclizing a corresponding 
compound of Formula I wherein R3 is a group of Formula 
( F6 ) 

( F6 ) 
R6 

R8Q 
R8 Jyy 
HO 

[ 0317 ] wherein R1 , R2 , A , E and n are as defined for 
Formula I. Compounds of Formula ( F1 ) are useful for 
preparing pharmaceutical compounds such as the ErbB 
inhibitors of Formula I. 
[ 0318 ] 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 ) , benzyloxy 
carbonyl ( CBz ) and 9 - fluorenylmethyleneoxycarbonyl 
( Fmoc ) . 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 . 
[ 0319 ] Methods of Separation 
[ 0320 ] 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 homo 
geneity by the techniques common in the art . Such separa 
tions involve , for example , multiphase extraction , crystalli 
zation 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 pressure liquid chroma 
tography methods and apparatus ; small scale analytical ; 

[ 0311 ] wherein Ró is methyl in the presence of a base and 
a sulfonyl chloride such as tosyl chloride : or 
[ 0312 ] ( j ) for a compound having the Formula I wherein 
R3 is a group of Formula ( F5 ) 

( F5 ) 

R8 

R8a 
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simulated moving bed ( SMB ) and preparative thin or thick 
layer chromatography , as well as techniques of small scale 
thin layer and flash chromatography . 
[ 0321 ] Another class of separation methods involves treat 
ment 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 . Alterna 
tively , 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 . 
[ 0322 ] 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 . 
[ 0323 ] 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 diastereoisomers to the 
corresponding pure enantiomers . Also , some of the com 
pounds of the present invention may be atropisomers ( e.g. , 
substituted biaryls ) and are considered as part of this inven 
tion . Enantiomers can also be separated by use of a chiral 
HPLC column . 
[ 0324 ] A single stereoisomer , e.g. , an enantiomer , substan 
tially 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 ( Eliel , 
E. and Wilen , S. “ Stereochemistry of Organic Compounds , " 
John Wiley & Sons , Inc. , New York . 1994 ; Lochmuller , C. 
H. , J. Chromatogr . , ( 1975 ) 113 ( 3 ) : 283-302 ) . Racemic mix 
tures of chiral compounds of the invention can be separated 
and isolated by any suitable method , including : ( 1 ) forma 
tion 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 
the substantially pure or enriched stereoisomers directly 
under chiral conditions . See : “ Drug Stereochemistry , Ana 
lytical Methods and Pharmacology , ” Irving W. Wainer , Ed . , 
Marcel Dekker , Inc. , New York ( 1993 ) . 
[ 0325 ] Under method ( 1 ) , diastereomeric salts can be 
formed by reaction of enantiomerically pure chiral bases 
such as brucine , quinine , ephedrine , strychnine , a - methyl 
B - phenylethylamine ( amphetamine ) , and the like with asym 
metric 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 sulfo 

nic acids , such as camphorsulfonic acid , tartaric acid , man 
delic acid , or lactic acid can result in formation of the 
diastereomeric salts . 
[ 0326 ] Alternatively , by method ( 2 ) , the substrate to be 
resolved is reacted with one enantiomer of a chiral com 
pound to form a diastereomeric pair ( E. and Wilen , S. 
“ Stereochemistry of Organic Compounds ” , John Wiley & 
Sons , Inc. , 1994 , p . 322 ) . Diastereomeric compounds can be 
formed by reacting asymmetric compounds with enantio 
merically 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 , e.g. , ( - ) menthyl chlorofor 
mate in the presence of base , or Mosher ester , a - methoxy 
a- ( trifluoromethyl ) phenyl acetate ( Jacob III . J. Org . Chem . , 
( 1982 ) 47 : 4165 ) , of the racemic mixture , and analyzing the 
' H NMR spectrum for the presence of the two atropisomeric 
enantiomers or diastereomers . Stable diastereomers of atro 
pisomeric compounds can be separated and isolated by 
normal- and reverse - phase chromatography following meth 
ods 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 Chromatogr . , ( 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 dichro 
ism . 
[ 0327 ] Methods of Treatment with Compounds of For 
mula I 
[ 0328 ] 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 anchor serine , threonine , and / or 
dual specificity kinases . An " 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 kinases and / or serine , threo 
nine , 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 . 
[ 0329 ] The terms “ treat ” or “ treatment ” refer to both 
therapeutic treatment and prophylactic or preventative mea 
sures , 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 wors 
ening ) state of disease , delay or slowing of disease progres 
sion , amelioration or palliation of the disease state , and 
remission ( whether partial or total ) , whether detectable or 
undetectable . “ Treatment " can also mean prolonging sur 
vival 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 
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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 . 
[ 0330 ] The compounds of the present invention possess 
anti - cell - proliferation properties , which are believed to arise 
from their Class I receptor tyrosine kinase inhibitory activ 
ity . 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 enzymes , 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 kinase enzymes , 
i.e. , the compounds may be used to produce an anti - prolif 
erative effect mediated alone or in part by the inhibition of 
Class I receptor tyrosine kinase . Accordingly , the com 
pounds 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 , pan 
creas and ovary . The compounds of the present invention are 
also expected to be useful in the treatment of other cell 
proliferation diseases such as psoriasis . 
[ 0331 ] Accordingly , one aspect of this invention relates to 
a pharmaceutical composition for the treatment of a hyper 
proliferative 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 . 
[ 0332 ] The terms “ abnormal cell growth ” and “ hyperpro 
liferative disorder ” are used interchangeably in this appli 
cation . 
[ 0333 ] “ 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 kinase or over - expression of a receptor 
tyrosine kinase ; ( 2 ) benign and malignant cells of other 
proliferative diseases in which aberrant tyrosine kinase 
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 malig 
nant cells of other proliferative diseases in which aberrant 
serine / theroine kinase activation occurs . 
[ 0334 ] In one embodiment , abnormal cell growth in can 
cer . 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 . 
[ 0335 ] In certain embodiments , said cancer is selected 
from lung cancer , bone cancer , pancreatic cancer , skin 
cancer , cancer of the head or neck , cutaneous or intraocular 
melanoma , uterine cancer , ovarian cancer , rectal cancer , 
cancer of the anal region , stomach cancer , colon cancer , 
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 leuke 
mia , 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 . 
[ 0336 ] The invention also relates to a pharmaceutical 
composition for the treatment of pancreatitis or kidney 
disease ( including proliferative glomerulonephritis and dia 
betes - 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 prodrug 
thereof , and a pharmaceutically acceptable carrier . 
[ 0337 ] The invention also relates to a method for the 
treatment of pancreatitis or kidney 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 . 
[ 0338 ] 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 pharmaceutically acceptable salt or prodrug 
thereof , and a pharmaceutically acceptable carrier . 
[ 0339 ] The invention also relates to a method for the 
prevention of blastocyte implantation in a mammal , 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 . 
[ 0340 ] The invention also relates to a pharmaceutical 
composition for treating a disease related to vasculogenesis 
or angiogenesis in a mammal , which comprises a therapeu 
tically 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 . 
[ 0341 ] 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 , or pharmaceuti 
cally 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 condi 
tion such as rheumatoid arthritis , atherosclerosis , inflamma 
tory bowel disease , skin diseases such as psoriasis , eczema , 
and scleroderma , diabetes , diabetic retinopathy , retinopathy 
of prematurity , age - related macular degeneration , heman 
gioma , glioma , melanoma , Kaposi's sarcoma and ovarian , 
breast , lung , pancreatic , prostate , colon and epidermoid 
cancer . 

[ 0342 ] The invention also relates to a pharmaceutical 
composition for treating a disease or condition related to 
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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 scleroderma , diabetes and diabetic complica 
tions , diabetic retinopathy , retinopathy of prematurity , age 
related macular degeneration , hemangioma , chronic 
obstructive pulmonary disease , idiopathic pulmonary fibro 
sis , allergic responses including asthma allergic rhinitis and 
atopic dermatitis , renal disease and renal failure , polycystic 
kidney disease , acute coronary syndrome , congestive heart 
failure , osteoarthritis , neurofibromatosis , organ transplant 
rejection , cachexia and pain . 
[ 0343 ] Patients that can be treated with compositions of 
the present invention include , for example , patients that have 
been diagnosed as having psoriasis , restenosis , atheroscle 
rosis , BPH , lung cancer , bone cancer , CMML , 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 ) , Hodg 
kin'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 child 
hood , lymphocytic lymphomas , cancer of the bladder , can 
cer of the kidney or ureter ( e.g. , renal cell carcinoma , 
carcinoma of the renal pelvis ) , or neoplasms of the central 
nervous system ( e.g. , primary CNS lymphoma , spinal axis 
tumors , brain stem gliomas or pituitary adenomas ) . 
[ 0344 ] Further provided is a compound of Formula 1 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 human , suffering from such 
disorder . 
[ 0345 ) Combination Therapy 
[ 0346 ] 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 combi 
nation , 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 . 
[ 0347 ] 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 
[ 0348 ] effective in treating abnormal cell growth in com 
bination with an anti - tumor agent selected from the follow 
ing categories : 
[ 0349 ] ( i ) antiproliferative / anti - neoplastic drugs and com 
binations thereof , as used in medical oncology , such as 
alkylating agents ( for example , cis - platin , carboplatin , 
cyclophosphamide , nitrogen mustard , melphalan , chloram 
bucil , busulphan and nitrosoureas ) ; anti - metabolites ( for 
example , antifolates such as such as fluoropyrimidines like 
5 - fluorouracil and tegafur , raltitrexed , methotrexate , cyto 
sine 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 - oxoqui 
nazolin - 6 - ylmethyl ) -N - methylamino ) -2 - thenoyl ) -L - gluta 
mic acid ) ; antitumor antibiotics ( for example , anthracyclines 
like adriamycin , bleomycin , doxorubicin , daunomycin , epi 
rubicin , idarubicin , mitomycin - C , dactinomycin and mith 
ramycin ) ; antimitotic agents ( for example , vinca alkaloids 
like vincristine , vinblastine , vindesine and vinorelbine and 
taxoids like taxol and taxotere ) ; topoisomerase inhibitors 
( for example epipodophyllotoxins like eptoposide and teni 
poside , amsacrine , topotecan and campothecin ) ; and mitotic 
kinesin KSP inhibitors ; 
[ 0350 ] ( ii ) cytostatic agents such as antiestrogens ( for 
example , tamoxifen , toremifene , raloxifene , droloxifene and 
iodoxyfene ) ; estrogen receptor down regulators ( for 
example , fulvestratrant ) ; antiandrogens ( for example , 
bicalutamide , flutamide , nilutamide , cyproxerone acetate 
and CASODEXTM ( 4 ' - cyano - 3- ( 4 - fluorophenylsulfphonyl ) 
2 - hydroxy - 2 - methyl - 3 ' - trifluoromethyl ) propionanilide ) ) ; 
LHRH antagonists or LHRH agonists ( for example , goser 
elin , leuporelin and buserelin ) ; progestogens ( for example , 
megestrol acetate ) ; aromatase inhibitors ( for example , 
asanastrozole , letrozole , vorazole and exemestane ) ; inhibi 
tors of 5a - reductase such as finasteride ; and p38 inhibitors 
such as those disclosed in U.S. Publication Nos . 2004 / 
0176325 , 2004/0180896 , and 2004/0192635 ; 
[ 0351 ] ( iii ) agents which inhibit cancer cell invasion ( for 
example , metalloproteinase inhibitors like marimastat and 
inhibitors of urokinase plasminogne activator receptor func 
tion ) ; 
[ 0352 ] ( iv ) inhibitors of growth factor function such as 
growth factor antibodies , growth factor receptor antibodies 
( for example , the anti - erbB2 antibody trastuzumab [ HER 
CEPTINTM ] and the anti - erbB1 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 ( ge 
fitinib , AZD1839 ) , N- ( 3 - ethynylphenyl ) -6,7 - bis ( 2 - methoxy 
ethoxyquinazolin - 4 - amine ( erlotinib , OSI - 774 ) and 
6 - acrylamido - N- ( 3 - chloro - 4 - fluorophenyl ) -7- ( 3 - mor 
pholinopropoxy ) 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 ; 
[ 0353 ] ( 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 [ AVASTINTM ] , compounds such as 
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those disclosed in PCT Publication Nos . WO 97/22596 , WO 
97/30035 , WO 97/32856 , and WO 98/13354 ) and com 
pounds that work by other mechanisms ( for example , lino 
mide , inhibitors of interin avß3 function , MMP inhibitors , 
COX - 2 inhibitors and angiostatin ) ; 
[ 0354 ] ( vi ) vascular damaging agents such as Combret 
astatin A4 and compounds disclosed in PCT Publication 
Nos . WO 99/02166 , WO 0/40529 , WO 00/41669 , WO 
01/92224 , WO 02/04434 , and WO 02/08213 ; 
[ 0355 ] ( vii ) antisense therapies ( for example , those which 
are directed to the targets listed above such as ISIS 2503 , and 
anti - ras antisense ) ; 
[ 0356 ] ( viii ) gene therapy approaches , including for 
example GVAXTM , approaches to replace aberrant genes 
such as aberrant p53 or aberrant BRCA1 or BRCA2 , 
GDEPT ( gene - directed enzyme pro - drug therapy ) 
approaches such as those using cytosine deaminase , thymi 
dine kinase or a bacterial nitroreductase enzyme and 
approaches to increase patient tolerance to chemotherapy or 
radiotherapy such as multi - drug resistance gene therapy ; 
[ 0357 ] ( ix ) interferon ; and 
[ 0358 ] ( 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 granu locyte - macrophage colony stimulating factor , approaches to 
decrease T - cell anergy , approaches to using transfected 
immune cells such as cytokine - transfected dendritic cells , 
approaches using cytokine - transfected tumor cell lines and 
approaches using anti - idiotypic antibodies . 
[ 0359 ] 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 , metabo 
lite , or pharmaceutically acceptable salt or prodrug thereof , 
in combination with a second drug , such as described herein . 
[ 0360 ] The compound ( s ) of Formula I and the additional 
pharmaceutically active agent ( s ) may be administered 
together in a unitary pharmaceutical composition or sepa 
rately 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 therapeu 
tic effect . 
[ 0361 ] Suitable dosages for any of the above coadminis 
tered 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 . 
[ 0362 ] 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 ingre 
dients are : ( 1 ) co - formulated and administered or delivered 
simultaneously in a combined , unit dosage formulation ; ( 2 ) 
delivered by alternation or in parallel as separate formula 
tions ; or ( 3 ) by some other regimen . When delivered in 
alternation therapy , a synergistic effect may be attained 

when the compounds are administered or delivered sequen 
tially , 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 . 
[ 0363 ] The compounds of the present invention can be 
used , for example in combination with additional drug ( s ) 
such as a therapeutic agent for 
[ 0364 ] Administration of Compounds of Formula I 
[ 0365 ] The compounds of the invention may be adminis 
tered by any route appropriate to the condition to be treated . 
Suitable routes include oral , parenteral ( including subcuta 
neous , intramuscular , intravenous , intraarterial , intradermal , 
intrathecal and epidural ) , transdermal , rectal , nasal , topical 
( including buccal and sublingual ) , vaginal , intraperitoneal , 
intrapulmonary and intranasal . 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 formu 
lated with a pharmaceutically acceptable parenteral vehicle 
and in a unit dosage injectable form , as detailed below . 
[ 0366 ] Pharmaceutical Formulations 
[ 0367 ] 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 pharma 
ceutical practice as a pharmaceutical composition . Accord 
ing 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 phar 
maceutically acceptable diluent or carrier . 
[ 0368 ] 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 prac 
tice . 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 thera 
peutically effective amount of the compound to be admin 
istered 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 . 
[ 0369 ] The composition for use herein is preferably ster 
ile . In particular , formulations to be used for in vivo admin 
istration must be sterile . Such sterilization is readily accom 
plished , for example , by filtration through sterile filtration 
membranes . The compound ordinarily can be stored as a 
solid composition , a lyophilized formulation or as an aque 
ous solution . 
[ 0370 ] Pharmaceutical formulations of the compounds of 
the present invention may be prepared for various routes and 
types of administration . For example , a compound of For 
mula I having the desired degree of purity may optionally be 
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mixed with pharmaceutically acceptable diluents , carriers , 
excipients or stabilizers ( Remington's Pharmaceutical Sci 
ences ( 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 ambi 
ent 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 con 
ventional 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 . 
[ 0371 ] The particular carrier , diluent or excipient used will 
depend upon the means and purpose for which the com 
pound 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 gly 
cols ( 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 ; benzalko 
nium chloride , benzethonium chloride ; phenol , butyl or 
benzyl alcohol ; alkyl parabens such as methyl or propyl 
paraben ; catechol ; resorcinol ; cyclohexanol ; 3 - pentanol ; and 
m - cresol ) ; low molecular weight ( less than about 10 resi 
dues ) polypeptides ; proteins , such as serum albumin , gela 
tin , or immunoglobulins ; hydrophilic polymers such as 
polyvinylpyrrolidone ; amino acids such as glycine , gluta 
mine , asparagine , histidine , arginine , or lysine ; monosac 
charides , disaccharides and other carbohydrates including 
glucose , mannose , or dextrins ; chelating agents such as 
EDTA ; sugars such as sucrose , mannitol , trehalose or sor 
bitol ; salt - forming counter - ions such as sodium ; metal com 
plexes ( e.g. , Zn - protein complexes ) ; and / or non - ionic sur 
factants such TWEENTM , PLURONICSTM 
polyethylene glycol ( PEG ) . The formulations may also 
include one or more stabilizing agents , surfactants , wetting 
agents , lubricating agents , emulsifiers , suspending agents , 
preservatives , antioxidants , opaquing agents , glidants , pro 
cessing aids , colorants , sweeteners , perfuming agents , fla 
voring 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 microcapsules prepared , for example , 
by coacervation techniques or by interfacial polymerization , 
for example , hydroxymethylcellulose or gelatin - microcap 
sules and poly ( methylmethacylate ) microcapsules , respec 
tively , in colloidal drug delivery systems ( for example , 

liposomes , albumin microspheres , microemulsions , 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 , phos 
pholipids and / or surfactant which is useful for delivery of a 
drug ( such as the compounds disclosed herein and , option 
ally , a chemotherapeutic agent ) to a mammal . The compo 
nents of the liposome are commonly arranged in a bilayer 
formation , similar to the lipid arrangement of biological 
membranes . 
[ 0372 ] 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 I , which matrices are in the form of shaped articles , 
e.g. , films , or microcapsules . Examples of sustained - release 
matrices include polyesters , hydrogels ( for example , poly 
( 2 - hydroxyethyl - methacrylate ) , or poly ( vinylalcohol ) ) , 
polylactides ( U.S. Pat . No.3,773,919 ) , copolymers of L - glu 
tamic acid and gamma - ethyl - L - glutamate , non - degradable 
ethylene - vinyl acetate , degradable lactic acid - glycolic acid 
copolymers such as the LUPRON DEPOTTM ( injectable 
microspheres composed of lactic acid - glycolic acid copoly 
mer and leuprolide acetate ) and poly - D - ( - ) - 3 - hydroxybu 
tyric acid . 
[ 0373 ] The pharmaceutical compositions of compounds of 
Formula I may be in the form of a sterile injectable prepa 
ration , 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 1,3 - butanediol 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 conven 
tionally 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 . 
[ 0374 ] Formulations suitable for parenteral administration 
include aqueous and non - aqueous sterile injection solutions 
which may contain anti - oxidants , buffers , bacteriostats 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 . 
[ 0375 ] 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 , emul 
sions , 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 ) 
[ 0376 ] 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 

as or 
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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 ascor 
bic 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 proce 
dures well known in the art . 
[ 0377 ] 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 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 . 
[ 0378 ] Aqueous suspensions generally contain the active 
ingredient in finely powdered form together with one or 
more suspending agents , such as sodium carboxymethylcel 
lulose , 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 alco 
hols , for example heptadecaethyleneoxyoctanol , or conden 
sation products of ethylene oxide with partial esters derived 
from fatty acids and a hexitol such as polyoxyethylene 
sorbitol monooleate , or condensation products of ethylene 
oxide with partial esters derived from fatty acids and hexitol 
anhydrides , for example polyethylene sorbitan monooleate . 
The aqueous suspensions may also contain one or more 
preservatives ( such as ethyl or propyl p - hydroxybenzoate , 
anti - oxidants ( such as ascorbic acid ) , coloring agents , fla 
voring agents , and / or sweetening agents ( such as sucrose , 
saccharine or aspartame ) . 
[ 0379 ] Oily suspensions may be formulated by suspending 
the 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 . 
[ 0380 ] 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 . 
[ 0381 ] 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 tragacanth , naturally occurring phosphatides such as 
soya bean , lecithin , esters or partial esters derived from fatty 
acids and hexitol anhydrides ( for example sorbitan 
monooleate ) and condensation products of the said partial 
esters with ethylene oxide such as polyoxyethylene sorbitan 

monooleate . The emulsions may also contain sweetening , 
flavoring and preservative agents . 
[ 0382 ] Syrups and elixirs may be formulated with sweet 
ening agents such as glycerol , propylene glycol , sorbitol , 
aspartame or sucrose , and may also contain a demulcent , 
preservative , flavoring and / or coloring agent . 
[ 0383 ] Suppository formulations may be prepared by mix 
ing the active ingredient with a suitable non - irritating excipi 
ent 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 suit 
able for vaginal administration may be presented as pessar 
ies , tampons , creams , gels , pastes , foams or spray formula 
tions containing in addition to the active ingredient such 
carriers as are known in the art to be appropriate . 
[ 0384 ] 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 . 
[ 0385 ] Compositions for transdermal administration may 
be in the form of those transdermal skin patches that are well 
known to those of ordinary skill in the art . 
[ 0386 ] 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 inhala 
tion 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 . 
[ 0387 ] 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 con 
tainer having deposited therein the pharmaceutical formu 
lation 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 , 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 scaled 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 formu 
lations are those containing a daily dose or unit daily 
sub - dose , as herein above recited , or an appropriate fraction 
thereof , of the active ingredient . 
[ 0388 ] The invention further provides veterinary compo 
sitions comprising a compound of Formula I together with 
a veterinary carrier therefore . Veterinary carriers are mate 
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rials 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 . 
[ 0389 ] 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 embodi 
ment , 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 Compre 
hensive Medicinal Chemistry ( Corwin Hansch : Chairman of 
Editorial Board ) , Pergamon Press 1990 , which is specifically 
incorporated herein by reference . 
[ 0390 ] The invention further provides veterinary compo 
sitions comprising at least one active ingredient as above 
defined together with a veterinary carrier therefore . Veteri 
nary carriers are materials useful for the purpose of admin 
istering 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 paren 
terally , orally or by any other desired route . 
[ 0391 ] 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 embodi 
ment , 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 Compre 
hensive Medicinal Chemistry ( Corwin Hansch ; Chairman of 
Editorial Board ) , Pergamon Press 1990 , which is specifically 
incorporated herein by reference . 
[ 0392 ] Articles of Manufacture 
[ 0393 ] 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 com 
mercial packages of therapeutic products , that contain infor 
mation 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 . 
[ 0394 ] In one embodiment , the kit further comprises a 
container . Suitable containers 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 pierce 
able by a hypodermic injection needle ) . 
[ 0395 ] 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 com 
pound of Formula I and a second pharmaceutical formula 
tion , the kit may further comprise directions for the simul 
taneous , sequential or separate administration of the first and 
second pharmaceutical compositions to a patient in need 
thereof . 
[ 0396 ] 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 
of unit dosages . Such kits can include a card having the 
dosages oriented in the order of their 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 , letters , or other markings or with a calendar insert , 
designating the days in the treatment schedule in which the 
dosages can be administered . 
[ 0397 ] According to one embodiment , an article of manu 
facture 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 con 
tained therein , wherein the second pharmaceutical formula 
tion 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 ) , phos 
phate - buffered saline , Ringer's solution and dextrose solu 
tion . It may further include other materials desirable from a 
commercial and user standpoint , including other buffers , 
diluents , filters , needles , and syringes . 
[ 0398 ] In certain other embodiments wherein the kit com 
prises 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 
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contained within a single , undivided container . Typically , the 
kit comprises directions for the administration of the sepa 
rate 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 . 

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 IC50's of less than 1 uM in this 
assay . 

Example C 

BIOLOGICAL EXAMPLES 

Example A 

Cellular EGFR Phosphorylation Assay 
[ 0403 ] 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./5% CO2 before being 
serum - starved overnight . The next day , compounds are 
added for 1 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 

EGFR / ErbB2 Enzymatic Assays 
[ 0399 ] Thermo LabSystems Immulon 4HBX 96 - well 
plates are coated by incubation overnight at room tempera 
ture with 100 uL per well of 0.25 mg / mL Poly ( Glu , Tyr ) 4 : 1 
( PGT ) ( Sigma Chemical Co. , St. Louis , Mo. ) in PBS ( phos 
phate buffered saline ) . Excess PGT is removed by aspira 
tion , and the plate is washed three times with wash buffer 
( 0.1 % Tween 20 in PBS ) . The kinase reaction is performed 
in 100 uL of 50 mM HEPES ( pH 7.3 ) containing 125 mm 
sodium chloride , 24 mM magnesium chloride , 0.1 mM 
sodium orthovanadate , 15 uM 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 % . Phospory 
lation 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 subse 
quent washing with wash buffer ( see above ) . Phosphorylated 
PGT is detected by 30 incubation with 100 uL per well HRP conjugated PY20 antiphosphotyrosine antibody ( Zymed 
Laboratories , Inc. , South San Francisco , Calif . ) diluted to 
0.2 ug / 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 colorimetric signal is developed by 
the addition of 100 uL per well TMB Microwell Peroxidase 
Substrate ( Kirkegaard and Perry , Gaithersburg , Md . ) , and 
stopped by the addition of 100 uL per well 1M phosphoric 
acid . Phosphotyrosine in measured by absorbance at 450 
nm . 

[ 0400 ] The ErbB2 kinase is as above using 250 ng / mL 
erbB2 intracellular domain in place of EGFR . The intracel 
lular domain of the ErbB2 tyrosine kinase ( amino acids 
691-1255 ) is expressed as a his - tagged protein in Baculo 
virus and purified by nickel chelating , ion exchange and size 
exclusion chromatography . 
[ 0401 ] Compounds of the present invention have IC50's 
from less than 1 nM to 50 mM . 

[ 0404 ] 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 , and / or 
by making routine modifications of reaction conditions . 
Alternatively , other reactions disclosed herein or known in 
the art will be recognized as having applicability for pre 
paring other compounds of the invention . 
[ 0405 ] In 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 ) , N , N - dimethylformamide 
( DMF ) , dichloromethane ( DCM ) , dichloroethane ( DCE ) , 
toluene , dioxane and 1,2 - difluoroethane were purchased 
from Aldrich in Sure seal bottles and used as received . 
[ 0406 ] 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 . 
[ 0407 ] 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 operat 
ing at 400 MHz . ' H - NMR spectra were obtained as CDC13 , 
CD2OD or do - DMSO solutions ( reported in ppm ) , using 
TMS as the reference standard ( 0.0 ppm ) . When peak 
multiplicities are reported , the following abbreviations are 

Example B 

Cellular ErbB2 Phosphorylation Assay 
[ 0402 ] The cellular potency of compounds is measured by 
the inhibition of phosphorylated erbB2 ( p - erbB2 ) in the 
BT474 cell line which overexpresses erbB2 and conse 
quently , 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 
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used ; s ( singlet ) , d ( doublet ) , t ( triplet ) , m ( multiplet ) , br 
( broadened ) , dd ( doublet of doublets ) , dt ( doublet of trip 
lets ) . Coupling constants , when given , are reported in Hertz 
( Hz ) . 

Example 1 
[ 0408 ] 

HN 

7 
( 0.98 g , 

Synthesis of N6- ( 4,4 - dimethyl - 4,5 - dihydrooxazol - 2 
yl ) -N4- ( 3 - methyl - 4- ( 2 - methylbenzo [ d ] oxazol - 5 

yloxy ) phenyl ) quinazoline - 4,6 - diamine 
[ 0409 ] Step A : Preparation of N ' - ( 2 - cyano - 4 - nitrophenyl ) 
N , N - dimethylformamidine : A mixture of 2 - amino - 5 - ni 
trobenzonitrile ( 30.0 g , 184 mmol ) and dimethoxy - N , N 
dimethylmethanamine ( 29.6 mL , 223 mmol ) was heated to 
100 ° C. for 2 hours . The reaction mixture was concentrated 
under reduced pressure and dissolved in dichloromethane . 
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 . 
[ 0410 ] Step B : Preparation of N- ( 4 - amino - 2 - cyanophe 
nyl ) -N , N - dimethylformamidine : A solution of N - 2 - cyano 
4 - nitrophenyl ) -N , N - dimethylformamidine ( 30.0 g , 137 
mmol ) , cyclohexene ( 200 mL ) and 10 % Pd on carbon ( 3.0 
g ) in methanol ( 1 L ) was refluxed for 10 hours under a 
hydrogen atmosphere . The hot solution was filtered through 
Celite and the filtrate was concentrated under reduced pres 
sure . The residue was recrystallized from dichloromethane / 
carbon tetrachloride to provide the product ( 23.4 g , 90 % ) as 
pale gray crystals . 
[ 0411 ] Step C : Preparation of 1- ( 3 - cyano - 4 - ( ( dimethyl 
amino ) methyleneaminophenyl ) -3- ( 1 - hydroxy - 2 - methyl 
propan - 2 - yl ) thiourea : To a cooled ( -10 ° C. ) solution of 
thiocarbonyldiimidazole ( 211 g , 1.178 mol ) in THF ( 1.5 L ) 
was added slowly via cannula a solution of N ' - ( 4 - amino - 2 
cyanophenyl ) -N , N - dimethylformamidine ( 201.6 g , 1.071 
mol ) in THF ( 1.5 L ) . After stirring at -10 ° C. for 25 minutes , 
a solution of 2 - amino - 2 - methylpropan - 1 - ol ( 120 g , 1.4 mol ) 
in THF ( 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 ( 2x2 L ) . 
The combined aqueous layers were extracted with MTBE ( 2 
L ) and ethyl acetate ( 4x1 L ) . The combined organic layers 
were dried over 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 . 
[ 0412 ] Step D : Preparation of 1- ( 2,5 - dihydroxyphenyl ) 
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 
( 3x ) . The combined organic layers were dried and concen 
trated to provide the product ( 10 g , 91 % ) as yellow solid . 
[ 0413 ] Step E : Preparation of 2 - methylbenzo [ d ] oxazol - 5 
ol : To a cooled ( 0 ° C. ) solution of 1- ( 2,5 - dihydroxyphenyl ) 
ethanone oxime ( 1.0 g , 5.98 mmol ) in DMF ( 30 mL ) was 
added dropwise POC1z ( 0.661 mL , 6.58 mmol ) . After stir 
ring 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 pres 
sure to provide the crude product that was used without 
further purification . 
[ 0414 ] Step F : Preparation of 2 - methyl - 5- ( 2 - methyl - 4 - ni 
trophenoxybenzo [ d ] oxazole : 2 - Methylbenzo [ djoxazol - 5 - ol 
( 0.86 g , 5.77 mmol ) , 1 - fluoro - 2 - methyl - 4 - nitrobenzene 

6.34 mmol ) and K2CO3 ( 1.59 g , 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 mixture was extracted with ethyl 
acetate ( 3x ) . 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 . 
[ 0415 ] Step G : Preparation of 3 - methyl - 4- ( 2 - methylbenzo 
[ d ] oxazol - 5 - yloxy ) benzenamine : To a solution of 2 - methyl 
5- ( 2 - methyl - 4 - nitrophenoxy ) methylbenzo [ djoxazole ( 671 
mg , 2.36 mmol ) in ethanol ( 10 mL ) was added 10 % palla 
dium 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 . 
[ 0416 ] Step H : Preparation of 1- ( 1 - hydroxy - 2 - methylpro 
pan - 2 - yl ) -3- ( 4- ( 3 - methyl - 4- ( 2 - methylbenzo [ d ] oxazol - 5 
yloxy ) phenylamino ) quinazolin - 6 - yl ) thiourea : To a solution 
of 1- ( 3 - cyano - 4- ( dimethylamino ) methyleneamino ) phe 
nyl ) -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 ( 0.2 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 . 
[ 0417 ] Step 1 : Preparation of N6- ( 4,4 - dimethyl - 4,5 - dihy 
drooxazol - 3 - yl ) -N4- ( 3 - methyl - 4- ( 2 - methylbenzo [ d ] oxazol 
5 - yloxy ) phenyl ) quinazoline - 4,6 - diamine : To a solution of 
1- ( 1 - hydroxy - 2 - methylpropan - 2 - yl ) -3- ( 4- ( 3 - methyl - 4- ( 2 
methylbenzo [ d ] oxazol - 5 - yloxy ) phenylamino ) quinazolin - 6 
yl ) thiourea ( 156 mg , 0.295 mmol ) and NaOH ( 71 mg , 1.77 
mmol ) in THF ( 5 mL ) was added tosylchloride ( 113 mg , 
0.590 mmol ) . After stirring at room temperature for 3 hours , 
water was added and the mixture was extracted with ethyl 
acetate ( 2x ) . The combined organics were washed with 1M 
NaOH and then brine . The solution was dried and concen 
trated 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 ( + ) 
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Example 4 
[ 0422 ] 

m / z 495 ( M + 1 ) detected ; ' H - NMR ( 400 MHz , DMSO - d6 ) 8 
9.49 ( br . s , 1H ) , 8.45 ( s , 1H ) , 7.95 ( br . s , 1H ) , 7.81 ( br . s , 1H ) , 
7.73 ( br . m , 2H ) , 7.65 ( s , 1H ) , 7.62 ( s , 1H ) , 7.46 ( br . s , 1H ) , 
7.12 ( d , 1H ) , 6.97 ( dd , 1H ) , 6.93 ( d , 1H ) , 4.08 ( m , 2H ) , 2.60 
( s , 3H ) , 2.21 ( s , 3H ) , 1.28 ( s , 6H ) . 

Example 2 

[ 0418 ] 
HN 

HN 

N X ? 
N6- ( 4,4 - dimethyl - 4,5 - dihydrooxazol - 2 - yl ) -N4- ( 3 

methyl - 4- ( 2 - methylbenzo [ d ] oxazol - 6 - yloxy ) phenyl ) 
quinzaoline - 4,6 - diamine 

[ 0419 ] Prepared according to the procedure for Example 1 
using 1- ( 2,4 - dihydroxyphenylethanone in place of 1- ( 2,5 
dihydroxyphenyl ) ethanone . MS APCI ( + ) m / z 495 ( M + 1 ) 
detected ; H - NMR ( 400 MHz , DMSO - d6 ) 89.49 ( s , 1H ) , 
8.45 ( s , 1H ) , 7.95 ( br . s , 1H ) , 7.83 ( br . s , 1H ) , 7.76 ( br . s , 1H ) , 
7.65 ( br . s , 1H ) , 7.61 ( d , 1H , J = 8 Hz ) , 7.20 ( d , 1H , J = 2 Hz ) , 
6.96 ( d , 1H , J = 8 Hz ) , 6.93 ( dd , 1H , J = 8 Hz , 2 Hz ) , 4.09 ( br . 
s , 2H ) , 2.58 ( s , 3H ) , 2.21 ( s , 3H ) , 1.28 ( s , 6H ) . 

N6- ( 4,4 - dimethyloxazolidin - 2 - ylidene ) -N4- ( 3 
methyl - 4- ( 2 - methylbenzo [ d ] thiazol - 6 - yloxy ) phenyl ) 

quinazoline - 4,6 - diamine 
[ 0423 ] Step A : Preparation of 2 - methylbenzo [ d ] thiazole 
6 - ol : To a cooled ( -78 ° C. ) solution of 6 - methoxy - 2 - meth 
ylbenzo [ d ] thiazole ( 0.861 g , 4.80 mmol ) in dichloromethane 
( 10 mL ) was added BBrz ( 5 mL of 1.0 M solution in 
dichloromethane ) . After slowly warming to room tempera 
ture and stirring for 16 hours , the mixture was cooled to 0 ° 
C. and slowly quenched with methanol ( 20 mL ) . The reac 
tion mixture was warmed to room temperature and concen 
trated under reduced pressure . The residue was partitioned 
between saturated NaHCO3 and dichloromethane / isopropyl 
alcohol ( 85/15 ) . 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 . 
[ 0424 ] Step B : The title compound was prepared accord 
ing to the procedure for Example 1 using 2 - methylbenzo [ d ] 
thiazol - 6 - ol in place of 2 - methylbenzo [ d ] oxazol - 5 - ol . MS 
APCI ( + ) m / z 511 ( M + 1 ) detected ; ' H - NMR ( 400 MHz , 
DMSO - d6 ) d 9.51 ( s , 1H ) , 8.46 ( s , 1H ) , 8.03 ( br . s , 1H ) , 7.87 
( d , 1H , J = 9 Hz ) , 7.83 ( s , 1H ) , 7.75 ( d , 1H , J = 8 Hz ) , 7.65 ( d , 
1H , J = 8 Hz ) , 7.50 ( d , 1H , J = 2 Hz ) , 7.10 ( dd , 1H , J = 8 Hz , 2 
Hz ) , 7.00 ( d , 1H , J = 8 Hz ) , 4.07 ( s , 2H ) , 2.76 ( s , 3H ) , 2.20 
( s , 3H ) , 1.28 ( s , 6H ) . 

Example 3 

[ 0420 ] 

Example 5 
HN S 

[ 0425 ] 
N N 

HN 

N6- ( 4,4 - dimethyloxazolidin - 2 - ylidene ) -N4- ( 3 
methyl - 4- ( 2 - methylbenzo [ d ] thiazol - 5 - yloxy ) phenyl ) 

quinazoline - 4,6 - diamine 
N 

N 
[ 0421 ] Prepared according to the procedure for Example 1 
using 2 - methylbenzo [ d ] thiazol - 5 - ol in place of 2 - methyl 
benzo [ d ] oxazol - 5 - ol . MS APCI ( + ) m / z 511 ( M + 1 ) detected ; 
H - NMR ( 400 MHz , DMSO - 06 ) 89.53 ( s , 1H ) , 8.47 ( s , 1H ) , 

8.02 ( s , 1H ) , 8.00 ( d , 1H , J = 8 Hz ) , 7.83 ( s , 1H ) , 7.75 ( d , 1H , 
J = 7 Hz ) , 7.66 ( d , 1H , J = 8 Hz ) , 7.29 ( d , 1H , J = 2 Hz ) , 7.08 
( dd , 1H , J = 8 Hz , 2 Hz ) , 7.03 ( d , 1H , J = 8 Hz ) , 4.08 ( s , 2H ) , 
2.77 ( s , 3H ) , 2.20 ( s , 3H ) , 1.28 ( s , 6H ) . 

N6- ( 4,4 - dimethyloxazolidin - 2 - ylidene - 2 - ylidene ) 
N4- ( 3 - methyl - 4- ( quinolin - 6 - yloxyphenyl ) quinazo 

line - 4,6 - diamine 
[ 0426 ] Prepared according to the procedure for Example 1 
using quinolin - 6 - ol in place of 2 - methylbenzo [ d ] oxazol - 5 
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Example 8 
[ 0431 ] 

ol . MS APCI ( + ) m / z 491 ( M + 1 ) detected ; ' H - NMR ( 400 
MHz , DMSO - d6 ) d 9.54 ( s , 1H ) , 8.78 ( dd , 1H , J = 5 Hz , 2 
Hz ) , 8.48 ( s , 1H ) , 8.25 ( d , 1H , J = 9 Hz ) , 8.05 ( d , 1H , J = 9 Hz ) , 
7.89 ( s , 1H ) , 7.82 ( d , 1H , J = 8 Hz ) , 7.66 ( d , 1H , J = 9 Hz ) , 7.56 
( dd , 2H , J = 9 Hz , 3 Hz ) , 7.46 ( dd , 2H , J = 9 Hz , 5 Hz ) , 7.16 
( d , 2H , J = 2 Hz ) , 7.10 ( d , 1H , J = 9 Hz ) , 4.08 ( s , 2H ) , 2.21 ( s , 
3H ) , 1.29 ( s , 6H ) . 

HN Example 6 
N 

[ 0427 ] X 
HN 

? X 

N6- ( 4,4 - dimethyl - 4,5 - dihydrooxazol - 2 - yl ) -N4- ( 4 
( isoquinolin - 7 - yloxy ) -3 - methylphenyl ) quinazoline 

4,6 - diamine 

N4- ( 4- ( benzo [ d ] thiazol - 6 - yloxy ) -3 - methylphenyl ) 
N6- ( 4,4 - dimethyl - 4,5 - dihydrooxazol - 2 - yl ) quinazo 

line - 4,6 - diamine 
[ 0432 ] Step A : Preparation of benzo [ d ] thiazol - 6 - ol : 
6 - methoxybenzo [ d ] thiazole hydrobromide ( 1.00 g , 4.06 
mmol ) was dissolved in aqueous hydrobromide ( 10 mL 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 . 
[ 0433 ] Step B : The title compound was prepared accord 
ing to the procedure for Example 1 using benzo [ d ] thiazol 
6 - ol in place of 2 - methylbenzo [ d ] oxazol - 5 - ol . MS APCI ( + ) 
m / z 497 ( M + 1 ) detected ; ' H - NMR ( 400 MHz , DMSO - d6 ) 8 
9.55 ( s , 1H ) , 9.26 ( s , 1H ) , 8.47 ( s , 1H ) , 8.06 ( d , 1H , J = 9 Hz ) , 
8.01 ( br . s , 1H ) , 7.85 ( s , 1H ) , 7.77 ( d , 1H , J = 8 Hz ) , 7.66 ( d , 
1H , J = 8 Hz ) , 7.61 ( d , 1H , J = 2 Hz ) , 7.20 ( dd , 1H , J = 9 Hz , 2 
Hz ) , 7.03 ( d , 1H , J = 9 Hz ) , 4.07 ( s , 2H ) , 2.21 ( s , 3H ) , 1.28 
( s , 6H ) . 

[ 0428 ] Prepared according to the procedure for Example 1 
using isoquinolin - 7 - ol in place of 2 - methylbenzo [ d ] oxazol 
5-01 . MS APCI ( + ) m / z 491 ( M + 1 ) detected ; ' H - NMR ( 400 
MHz , DMSO - d6 ) 89.58 ( s , 1H ) , 9.18 ( s , 1H ) , 8.49 ( s , 1H ) , 
8.41 ( d , 1H ) , 8.04 ( br . s , 1H ) , 8.03 ( d , 1H ) , 7.90 ( s , 1H ) , 7.85 
( d , 1H ) , 7.81 ( d , 2H ) , 7.67 ( d , 1H ) , 7.60 ( dd , 2H ) , 7.28 ( d , 
1H ) , 7.12 ( d , 1H ) , 4.08 ( s , 2H ) , 2.20 ( s , 3H ) , 1.29 ( s , 6H ) . 

Example 7 

[ 0429 ] Example 9 
[ 0434 ] 

HN 

HN 

N 
N 

N6- ( 4,4 - dimethyl - 4,5 - dihydrooxazol - 2 - yl ) -N4- ( 3 
methyl - 4- ( quinolin - 7 - yloxy ) phenyl ) quinazoline - 4,6 

diamine 

[ 0430 ] 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 , DMSO - d6 ) 89.59 ( s , 1H ) , 8.81 ( dd , 1H , J = 2 Hz , 5 
Hz ) , 8.49 ( s , 1H ) , 8.34 ( d , 1H , J = 8 Hz ) , 8.04 ( br . s , 1H ) , 8.02 
( d , 1H , J = 9 Hz ) , 7.89 ( br . s , 1H ) , 7.84 ( d , 1H , J = 9 Hz ) , 7.66 
( d , 1H , J = 9 Hz ) , 7.43 ( m , 3H ) , 7.16 ( d , 1H , J = 9 Hz ) , 7.09 ( d , 
1H , J = 2 Hz ) , 4.08 ( s , 2H ) , 2.19 ( s , 3H ) , 1.76 ( s , 6H ) . 

N4- ( 4 - ( [ 1,2,4 ] triazolo [ 4,3 - a ] pyridin - 7 - yloxy ) -3 
methylphenyl ) -N6- ( 4,4 - dimethyl - 4,5 - dihydrooxazol 

2 - yl ) quinazoline - 4,6 - diamine 
[ 0435 ] Step A : Preparation of 4- ( benzyloxy ) -2 - chloropyri 
dine : To a cooled ( 0 ° C. ) slurry of washed ( hexanes ) sodium 
hydride ( 14.07 g , 352 mmol ) in THF ( 650 mL ) was added 
dropwise a solution of benzyl alcohol ( 35.2 mL , 337 mmol ) 
in THF ( 200 mL ) . After stirring for 15 minutes , a solution of 
2 - chloro - 4 - nitropyridine ( 50 g , 306 mmol ) in THF ( 200 mL ) 
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ane ( 20 was 

was added dropwise . After heating to reflux for 16 hours , the 
black slurry was diluted with water ( 200 mL ) and concen 
trated to remove the THF . 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 . 
[ 0436 ] Step B : Preparation of 1- ( 4- ( benzyloxy ) pyridin - 2 
yl ) hydrazine : To a solution of 4- ( benzyloxy ) -2 - chloropyri 
dine ( 4.89 g , 22.30 mmol ) in pyridine ( 120 mL ) was added 
hydrazine ( 45 mL , 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 . 
[ 0437 ] Step C : Preparation of 7 - benzyloxy ) - [ 1,2,4 ] tri 
azolo [ 4,3 - a ) pyridine : To a solution of 1- ( 4- ( benzyloxy ) pryi 
din - 2 - yl ) hydrazine ( 3.52 g , 16.35 mmol ) in trimethoxymeth 

mL , 16.35 mmol ) added 
4 - methylbenzenesulfonic 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 chro 
matographed ( ethyl acetate and 20 : 1 dichloromethane / 
methanol ) to provide the product ( 2.33 g , 63 % ) . 
[ 0438 ] Step D : Preparation of [ 1,2,4 ] triazolo [ 4,3 - a ) pyri 
din - 7 - ol : To a solution of 7- ( benzoyloxy ) - [ 1,2,4 ] triazolo [ 4 , 
3 - a ) pyridine ( 0.512 g , 2.27 mmol ) in ethanol ( 30 mL ) as 
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 chromatographed ( 20 : 1 dichlo 
romethane / methanol ) to provide the product . 
[ 0439 ] Step E : The title compound was prepared accord 
ing 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 ESI ( + ) m / z 481 ( M + 1 ) detected ; ' H - NMR ( 400 MHz , 
CDC13 ) 8 8.79 ( s , 1H ) , 8.85 ( s , 1H ) , 8.19 ( m , 2H ) , 7.95 ( s , 
1H ) , 7.74 ( m , 3H ) , 7.53 ( d , 1H ) , 7.12 ( d , 1H ) , 6.89 ( dd , 1H ) , 
6.79 ( s , 1H ) , 4.14 ( s , 2H ) , 2.26 ( s , 3H ) , 1.46 ( s , 6H ) . 

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 acetate / methanol to isolate a pale gold solid 
( 0.97 g , 96 % ) . 
[ 0442 ] Step B : Preparation of tert - butyl 4- ( benzyloxy ) 
pyridin - 2 - ylcarbamate : To a solution of 4- ( benzyloxy ) pyri 
din - 2 - amine ( 4.6 g , 22.97 mmol ) in tBuOH ( 50 mL ) was 
added boc - anhydride ( 5.57 g , 25.5 mmol ) . After heating to 
50 ° C. for 1 hour , ethanol ( 200 mL ) was added to the 
reaction mixture . The room temperature mixture was filtered 
to provide the solid product ( 5.89 g , 85 % ) . 
[ 0443 ] Step C : Preparation of tert - butyl 4 - hydroxypyridin 
2 - ylcarbamate : To a solution of tert - butyl 4 - benzyloxy ) 
pyridin - 2 - ylcarbamate ( 5.89 g , 19.6 mmol ) 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 g , 99 % ) as 
white solid . 
[ 0444 ] Step D : Preparation of tert - butyl 4- ( 2 - methyl - 4 
nitrophenoxy ) pyridin - 2 - ylcarbamate : To a solution of tert 
butyl 4 - hydroxypyridin - 2 - ylcarbamate ( 4.12 g , 19.6 mmol ) 
and 1 - fluoro - 2 - methyl - 4 - nitrobenzene ( 3.34 g , 21.6 mmol ) 
in DMF ( 40 mL ) was added K2CO3 ( 4.06 g , 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 % 
ethyl acetate in hexanes ) to provide the product ( 2.03 g , 
30 % ) . 
[ 0445 ] Step E : Preparation of 4- ( 2 - methyl - 4 - nitrophe 
noxy ) pyridin - 2 - amine : To a solution of tert - 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 . 
[ 0446 ] Step F : Preparation of 7- ( 2 - methyl - 4 - nitrophe 
noxy ) H - imidazo [ 1,2 - a ] pyridine : To a solution of 4-2 
methyl - nitrophenoxy ) pyridin - 2 - amine ( 0.71 g , 2.90 mmol ) 
in dichloromethane ( 25 mL ) was added saturated NaHCO3 
( 25 mL ) followed by chloroacetaldehyde ( 1.14 g , 7.24 
mmol ) . After stirring at room temperature for 16 hours , the 
mixture was diluted with water and dichloromethane . The 
aqueous layer was extracted with dichloromethane 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 . 
[ 0447 ] Step G : Preparation of 4- ( H - imidazo [ 1,2 - a ] pyri 
din - 7 - yloxy ) -3 - methylbenzenamine : To a solution of 7- ( 2 
methyl - 4 - nitrophenoxy ) H - imidazo [ 1,2 - 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 filtration . The filtrate was concentrated under 
reduced pressure and solidified under high vacuum to pro 
vide the product ( 0.51 g , 97 % ) as white foam . 
[ 0448 ] Step H : Preparation of N4- ( 4- ( H - imidazo [ 1,2 - a ] 
pyridin - 7 - yloxy ) -3 - methylphenyl ) -N6- ( 4,4 - dimethyl - 4,5 
dihdyrooxazol - 2 - yl ) quinazoline - 4,6 - diamine : To a mixture 
of 4- ( H - imidazol [ 1,2 - a ] pyridin - 7 - yloxy ) -3 - methylbenze 

Example 10 
[ 0440 ] 

HN 

N X ? 
N 

Synthesis of N4- ( 4- ( H - imidazo [ 1,2 - a ] pyridin - 7 
yloxy ) -3 - methylphenyl ) -N6- ( 4,4 - dimethyl - 4,5 - dihy 

drooxazol - 2 - yl ) quinazoline - 4,6 - diamine . 
[ 0441 ] Step A : Preparation of 4- ( benzyloxy ) pyridin - 2 
amine : To a mixture of 4- ( benzyloxy ) -2 - chloropyridine 
( 1.10 g , 5.01 mmol ) , Pd2dbaz ( 46 mg , 0.05 mmol ) and 
2- ( dicyclohexylphosphino ) -2 ' , 4 ' , 6 ' - tri - i - propyl - 1,1 ' - biphe 
nyl ( 57 mg , 0.120 mmol ) in THF ( 10 mL ) was added 
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CDC1z ) 8 8 9.58 ( s , 1H ) , 8.93 ( d , 1H ) , 8.49 ( s , 1H ) , 8.38 ( s , 
1H ) , 7.92 ( br . m , 2H ) , 7.67 ( br . s , 1H ) , 7.47 ( br . s , 1H ) , 7.19 
( d , 1H ) , 7.03 ( dd , 1H ) , 6.79 ( d , 1H ) , 4.08 ( s , 2H ) , 2.19 ( s , 
3H ) , 1.28 ( s , 6H ) . Example 12 

HN 

namine ( 0.124 g , 0.518 mmol ) and 1- ( 3 - cyano - 4 - ( ( dimeth 
ylamino ) ) methyleneamino ) phenyl ) -3- ( 1 - hydroxy - 2 - methyl 
propan - 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 THF ( 1 mL ) was 
added tosyl chloride ( 0.180 g , 0.942 mmol ) and NaOH ( 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 acetate / MTBE to 
provide the product ( 0.10 g , 44 % ) as white solid . MS APCI 
( + ) m / z 480 ( M + 1 ) detected ; ' H NMR ( 400 MHz , DMSO 
d6 ) 8 9.55 ( s , 1H ) , 8.54 ( d , 1H , J = 7 Hz ) , 8.48 ( s , 1H ) , 8.00 
( br . s , 1H ) , 7.94 ( m , 3H ) , 7.66 ( d , 1H , J = 8 Hz ) , 7.50 ( br . s , 
1H ) , 7.43 ( s , 1H ) , 7.12 ( d , 1H , J = 8 Hz ) , 6.80 ( dd , 1H , J = 7 
Hz , 2 Hz ) , 6.53 ( d , 1H , J = 2 Hz ) , 4.08 ( br . s , 2H ) , 2.19 ( s , 
3H ) , 1.28 ( s , 6H ) . 

N XI N 

Example 11 
[ 0449 ] 

HN 

N 

N4- ( 4- [ 1,2,4 ] triazolo [ 1,5 - a ) pyridin - 7 - yloxy ) -3 
methylphenyl ) -N6-4,4 - dimethyl - 4,5 - dihydrooxazol 

2 - yl ) quinazoline - 4,6 - diamine 
[ 0450 ] Step A : Preparation of ( Z ) -N , N - dimethyl - N ' - ( 4- ( 2 
methyl - 4 - nitrophenoxy ) pyridin - 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 dime 
thoxy - N , N - dimethylmethanamine ( 1.18 mL , 8.34 mmol ) . 
After heating to 80 ° C. for 1 hour , the mixture was concen 
trated under reduced pressure to provide the crude product 
as dark oil . 
[ 0451 ] Step B : Preparation of 7- ( 2 - methyl - 4 - nitrophe 
noxy ) - [ 1,2,4 ] -triazolo [ 1,5 - alpyridine : to a cooled ( 0 ° C. ) 
solution of ( Z ) -N , N - dimethyl - N ' - ( 4- ( 2 - methyl - 4 - nitrophe 
noxy ) pyridin - 2 - yl ) formamidine ( 1.00 g , 3.33 mmol ) 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 g , 49 % ) as white 
solid . 
[ 0452 ] Step C : The title compound was prepared accord 
ing to the procedure for Example 1 using [ 7- ( 2 - methyl - 4 
nitrophenoxy ) - [ 1,2,4 ] -triazolo [ 1,5 - a ] pyridine in place of 
2 - methyl - 5- ( 2 - methyl - 4 - nitrophenoxy ) benzo [ djoxazole . 
MS APCI ( + ) m / z 481 ( M + 1 ) detected ; ' H - NMR ( 400 MHz , 

N6- ( 4,4 - dimethyl - 4,5 - dihydrooxazol - 2 - yl ) -N4- ( 3 
methyl - 4- ( 1 - methyl - 1H - benzo [ d ] imidazol - 5 - yloxy ) 

phenyl ) quinazoline - 4,6 - diamine 
[ 0453 ] Step A : Preparation of 4- ( 2 - methyl - 4 - nitrophe 
noxy ) -2 - nitrobenzenamine : To a solution of 1 - fluoro - 2 
methyl - 4 - nitrobenzene ( 2.02 g , 13.0 mmol ) and 4 - amino - 3 
nitrophenol ( 2.22 g , 14.4 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 . 
[ 0454 ] Step B : Preparation of N - methyl - 4- ( 2 - methyl - 4 
nitrophenoxy ) -2 - nitrobenzenamine : To a solution of sodium 
hydroxide ( 10.2 g in 10.5 mL water ) was added toluene ( 15 
mL ) , 4- ( 2 - methyl - 4 - nitrophenoxy ) -2 - nitrobenzenamine 
( 2.00 g , 6.92 mmol ) , dimethyl sulfate ( 750 UL , 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 resi 
due was chromatographed ( dichloromethane ) to provide the 
product ( 1.90 g , 91 % ) . 
[ 0455 ] Step C : Preparation of 4- ( 4 - amino - 2 - methylphe 
noxy ) -N1 - methylbenzene - 1,2 - diamine : To a solution of 
N - methyl - 4- ( 2 - methyl - 4 - nitrophenoxy ) -2 - nitrobenze 
namine ( 1.90 g , 6.27 mmol ) 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 . 
[ 0456 ] Step D : Preparation of N- ( 3 - methyl - 4- ( 1 - methyl 
1H - benzo [ djimidazol - 5 - yloxy ) phenyl ) formamide : 4- ( 4 
amino - 2 - methylphenoxy ) -N1 - methylbenzene - 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 par 
titioned 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 % ) . 
[ 0457 ] Step E : Preparation of 3 - methyl - 4- ( 1 - methyl - 1H 
benzo [ djimidazol - 5 - yloxy ) benzenamine : To a solution of 
concentrated aqueous HCI ( 10 mL ) in methanol ( 10 mL ) 
was added N- ( 3 - methyl - 4- ( 1 - methyl - 1H - benzo [ d ] imidazol 
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5 - yloxy ) phenyl ) formamide ( 1.70 g , 6.04 mmol ) . After heat 
ing 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 . 
[ 0458 ] Step F : The title compound was prepared according 
to the procedure for Example 1 using 3 - methyl - 4- ( 1 - methyl 
1H - benzo [ d ] imidazol - 5 - yloxy ) benzenamine in place of 
3 - methyl - 4- ( 2 - methylbenzo [ d ] oxazol - 5 - yloxy ) benze 
namine . MS APCI ( + ) m / z 494 ( M + 1 ) detected ; " H - NMR 
( 400 MHz , DMSO - d6 ) 89.49 ( s , 1H ) , 8.44 ( s , 1H ) , 8.17 ( s , 
1H ) , 8.00 ( br . s , 1H ) , 7.78 ( s , 1H ) , 7.66 ( m , 2H ) , 7.56 ( C , 1H ) , 
7.08 ( d , 1H ) , 6.98 ( dd , 1H ) , 6.86 ( d , 1H ) , 4.07 ( s , 2H ) , 3.84 
( s , 3H ) , 2.23 ( s , 3H ) , 1.28 ( s , 6H ) . 

DMF ( 200 mL ) was added 1 - fluoro - 2 - methyl - 4 - nitroben 
zene ( 4.44 g , 28.6 mmol ) . 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 ( 2x ) . 
The organic layer was washed with brine , dried over 
Na2SO4 , filtered , and concentrated under reduced pressure to provide the product as yellow oil . 
[ 0462 ] Step B : Preparation of 5- ( 2 - methyl - 4 - nitrophe 
noxy ) pyridin - 2 - amine : To a solution of 2 - chloro - 5- ( 2 
methyl - 4 - nitrophenoxy ) pyridine ( 1.13 g , 4.27 mmol ) , 
XPHOS ( 0.097 g , 0.205 mmol ) and Pd2dbaz ( 0.078 g , 
0.0853 mmol ) in THF ( 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 chro 
matographed ( 10 % methanol in ethyl acetate ) to provide the 
product ( 0.336 g , 33 % ) . 
[ 0463 ] Step C : The title compound was prepared accord 
ing 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 + 1 ) detected ; ' H - NMR ( 400 MHz , DMSO - d6 ) 8 9.51 ( s , 
1H ) , 8.45 ( s , 1H ) , 8.21 ( s , 1H ) , 7.91 ( s , 1H ) , 7.83 ( br . s , 1H ) , 
7.73 ( br . s , 1H ) , 7.66 ( m , 2H ) , 7.60 ( d , 1H ) , 7.55 ( s , 1H ) , 7.15 
( dd , 1H ) , 7.00 ( d , 1H ) , 4.07 ( s , 2H ) , 2.27 ( s , 3H ) , 1.28 ( s , 
6H ) . Example 15 

Example 13 
[ 0459 ] 

HN 

HM 
N X ? 

HN 

N 

N 

N6- ( 4,4 - dimethyl - 4,5 - dihydrooxazol - 2 - yl ) -N4- ( 3 
methyl - 4- ( 2 - methylH - imidazo [ 1,2 - a ] pyridin - 7 

yloxy ) phenyl ) quinazoline - 4,6 - diamine 
[ 0460 ] Prepared according to the procedure for Example 
10 using chloroacetone in place of chloroacetaldehyde . MS 
APCI ( + ) m / z 494 ( M + 1 ) detected ; ' H - NMR ( 400 MHz , 
DMSO - d6 ) 8 8.47 ( s , 1H ) , 8.43 ( d , 1H ) , 7.87 ( m , 3H ) , 7.66 
( br , s , 1H ) , 7.56 ( s , 2H ) , 7.10 ( d , 1H ) , 6.71 ( dd , 1H ) , 6.45 ( s , 
1H ) , 4.09 ( s , 2H ) , 2.25 ( s , 3H ) , 2.18 ( s , 3H ) , 1.11 ( s , 6H ) . 
Example 14 

HN 

N. 

+ 

N- ( 4- ( H - imidazo- [ 1,2 - a ] pyridin - 7 - yloxy ) -3 - meth 
ylphenyl ) -6- ( 2 - methoxyethoxy ) quinazolin - 4 - amine 

[ 0464 ] Step A : Preparation of quinazoline - 4,6 - diol : A mix 
ture of 2 - amino - 5 - hydroxybenzoic acid ( 19.64 g , 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 . 
[ 0465 ] Step B : Preparation of 4 - hydroxyquinazolin - 6 - yl 
acetate : A mixture of quinazoline - 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 . After 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 . 
[ 0466 ] Step C : Preparation of 4 - chloroquinazolin - 6 - yl 
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 

N4- ( 4- ( H - imidazo [ 1,2 - a ) pyridin - 6 - yloxy ) -3 - meth 
ylphenyl ) -N6- ( 4,4 - dimethyl - 4,5 - dihydrooxazol - 2 - yl ) 

quinazoline - 4,6 - diamine 

[ 0461 ] Step A : Preparation of 2 - chloro - 5- ( 2 - methyl - 4 - ni 
trophenoxy ) pyridine : To a suspension of 6 - chloropyridin - 3 
ol ( 3.37 g , 26.0 mmol ) and K2CO3 ( 7.19 g , 52.0 mmol ) in 
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N- ( 4- ( H - imidazo [ 1,2 - a ] pyridin - 7 - yloxy ) -3 - meth 
ylphenyl ) -6- ( cyclopropylmethoxy ) quinazolin - 4 

amine 

[ 0471 ] Prepared according to the procedure for Example 
15 using ( bromomethyl ) cyclopropane in place of 1 - bromo 
2 - methoxyethane . MS APCI ( + ) m / z 438 ( M + 1 ) detected ; 
' H - NMR ( 400 MHz , CDC1z ) 8 8.97 ( s , 1H ) , 8.67 ( s , 1H ) , 
8.07 ( d , 1H , J = 8 Hz ) , 7.82 ( d , 1H , J = 9 Hz ) , 7.65 ( d , 1H , J = 2 
Hz ) , 7.50 ( m , 3H ) , 7.44 ( dd , 2H , J = 9 Hz , 2 Hz ) , 6.93 ( d , 1H , 
J = 9 Hz ) , 6.74 ( dd , 1H , J = 7 Hz , 2 Hz ) , 6.54 ( d , 1H , J = 2 Hz ) , 
3.72 ( d , 2H , J = 7 Hz ) , 2.11 ( s , 3H ) , 1.24 ( m , 1H ) , 0.59 ( m , 
2H ) , 0.21 ( m , 2H ) . 

Example 17 
[ 0472 ] 

HN 

N 

reaction mixture was concentrated under reduced pressure 
and azeotroped with toluene to provide the product ( 11.8 g , 
90 % ) as off - white solid . 
[ 0467 ] Step D : Preparation of 4- ( 4- ( H - imidazo [ 1,2 - a ] pyri 
din - 7 - yloxy ) -3 - methylphenylamino ) quinazolin - 6 - yl acetate 
hydrochloride : A mixture of 4 - chloroquinazolin - 6 - yl acetate 
( 930 mg , 4.18 mmol ) and 4- ( H - imidazo [ 1,2 - a ] ) pyridin - 7 
yloxy ) -3 - methylbenzenamine ( 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 
ether . The precipitate was air - dried to provide the product 
( 820 mg , 43 % ) . 
[ 0468 ] Step E : Preparation of 4- ( 4- ( H - imidazo [ 1,2 - a ] pyri 
din - 7 - yloxy ) -3 - methylphenylamino ) quinazolin - 6 - ol : To a 
solution of 4- ( 4- ( H - imidazo [ 1,2 - a ] pyridin - 7 - yloxy ) -3 - meth 
ylphenylamino ) quinazolin - 6 - yl acetate hydrochloride ( 820 
mg , 1.78 mmol ) in THF ( 30 mL ) was added ammonium 
hydroxide ( 10 mL ) . After stirring at room temperature for 
several hours , the precipitate was collected via filtration and 
washed with THF . The precipitate was air - dried to provide 
the product ( 581 mg , 85 % ) as white solid . 
[ 0469 ] Step F : Preparation of N- ( 4- ( H - imidazo [ 1,2 - a ] pyri 
din - 7 - yloxy ) -3 - methylphenyl ) -6- ( 2 - methoxyethoxy ) qui 
nazolin - 4 - amine : A mixture of 4- ( 4- ( H - imidazo [ 1,2 - a ] pyri 
din - 7 - yloxy ) -3 - methylphenylamino ) quinazolin - 6 - ol ( 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 UL , 1.58 mmol ) in DMF ( 10 mL ) was 
heated to 80 ° C. for 3 hours . After cooling to room tem 
perature , the mixture was partitioned between dichlorometh 
ane and water . The organic layer was washed with water 
( 4x ) and brine , dried over Na2SO4 , filtered and concentrated 
under reduced pressure . The residue was chromatographed 
( 100 : 7 : 0.1 dichloromethane / methanol / triethylamine ) to pro 
vide 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 tempera 
ture 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 ; 
?H - NMR ( 400 MHz , CD , OD ) 8 7.46 ( d , 1H , J = 8 Hz ) , 7.43 
( s , 1H ) , 6.79 ( dd , 2H , J = 11 Hz , 2 Hz ) , 6.54 ( m , 2H ) , 6.52 ( s , 
1H ) , 6.49 ( dd , 1H , J = 9Hz , 2 Hz ) , 6.45 ( dd , 1H , J = 9 Hz , 3 
Hz ) , 6.38 ( d , 4H , J = 9 Hz ) , 6.02 ( dd , 1H , J = 7 Hz , 2 Hz ) , 5.99 
( d , 1H , J = 9 Hz ) , 5.89 ( d , 4H , J = 9 Hz ) , 5.71 ( d , 1H , J = 3 Hz ) , 
3.07 ( m , 2H ) , 2.51 ( m , 2H ) , 2.15 ( s , 3H ) , 1.04 ( s , 6H ) , 0.95 
( s , 3H ) . 

Example 16 
[ 0470 ] 

( E ) -N- ( 4- ( 4- ( H - imidazo [ 1,2 - a ) pyridin - 7 - yloxy ) -3 
methylphenylamino ) quinazolin - 6 - yl ) -4- ( dimethyl 

amino ) but - 2 - enamide 
[ 0473 ] Step A : Preparation of 6 - nitroquinazolin - 4 - ol : A 
mixture of 2 - amino - 5 - nitrobenzoic acid ( 1000 g , 5 mol ) and 
formamidine acetate ( 1000 g , 10 mol ) were dissolved in 
methoxyethanol ( 4 L ) and heated to 115º C. for 16 hours . 
After cooling the mixture to room temperature , ice water ( 5 
L ) was added and the mixture was stirred for 30 minutes 
before collecting the product ( 125 g , 14 % ) by filtration . 
[ 0474 ] Step B : Preparation of 4 - chloro - 6 - nitroquinazo 
line : To a solution of 6 - nitroquinazolin - 4 - ol ( 4.40 g , 23.01 
mmol ) and N - ethy - N - isopropylpropan - 2 - amine ( 11.89 g , 
92.04 mmol ) in dichloroethane ( 50 mL ) was added phos 
phoryl 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 
( 2x100 mL ) to provide the product . 
[ 0475 ] Step C : Preparation of N- ( 4- ( H - imidazo [ 1,2 - a ] 
pyridin - 7 - yloxy ) -3 - methylphenyl ) -6 - nitroquinazolin - 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- ( H - imidazo [ 1,2 - a ] pyridin - 7 - yloxy ) -3 - methylbenze 
namine ( 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 HCl salt . The solid was suspended 
in dichloromethane / isopropanol ( 50 mL / 8 mL ) and washed 
with saturated NaHCO3 ( 50 mL ) . The aqueous layer was 
extracted with dichloromethane ( 2x50 mL ) . The combined 
organics were dried over Na S04 and concentrated to pro 
vide the product ( 7.05 g , 78 % ) . 
[ 0476 ] Step D : Preparation of N4- ( 4- ( H - imidazo [ 1,2 - a ] 
pyridin - 7 - yloxy ) -3 - methylphenyl ) quinazoline - 4,6 - diamine : 
To N- ( 4- ( H - imidazo [ 1,2 - a ] pyridin - 7 - yloxy ) -3 - methylphe 

N 
HN 
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nyl ) -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 was filtered through celite and the solids were 
washed with ethanol ( 100 mL ) . The filtrate was concentrated 
under reduced pressure to provide the product ( 3.89 g , 90 % ) . 
[ 0477 ] Step E : 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 mmol ) 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 . 
[ 0478 ] Step F : Preparation of ( E ) -N- ( 4- ( 4- ( H - imidazo [ 1 , 
2 - a ] pyridin - 7 - yloxy ) -3 - methylphenylamino ) quinazolin - 6 
yl ) -4- ( dimethylamino ) but - 2 - enamide : To a cooled ( 0 ° C. ) 
solution of ( E ) -4- ( dimethylamino ) but - 2 - enoyl chloride 
hydrochloride ( 0.122 g , 0.664 mmol ) was added dropwise a 
solution of N4- ( 4- ( H - imidazo [ 1,2 - a ] pyridin - 7 - yloxy ) -3 
methylphenyl ) quinazoline - 4,6 - diamine ( 0.127 g , 0.332 
mmol ) in NMP ( 1.5 mL ) . After stirring at 0 ° C. for 2 hours , 
saturated NaHCO3 ( 15 mL ) was added to the mixture . The 
aqueous layer was extracted with ethyl acetate ( 2x10 mL ) . 
The combined organics were dried over Na2SO4 and con 
centrated under reduced pressure . The residue was chro 
matographed ( dichloromethane / methanol / 30 % NH OH 
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 ) 
d 8.96 ( s , 1H ) , 8.63 ( s , 1H ) , 8.09 ( d , 1H , J = 7 Hz ) , 7.66 ( d , 
1H , J = 9 Hz ) 7.55 ( d , 2H , J = 14 Hz ) , 7.46 ( d , 1H , J = 9 Hz ) , 
7.40 ( s , 1H ) , 7.38 ( d , 1H , J = 9 Hz ) , 7.02 ( m , 1H ) , 6.83 ( d , 1H , 
J = 9 Hz ) , 6.77 ( d , 1H , J = 8 Hz , 2 Hz ) , 6.43 ( s , 1H ) , 6.34 ( d , 
1H , J = 14 Hz ) , 3.08 ( d , 2H , J = 5 Hz ) , 2.24 ( s , 6H ) , 1.98 ( s , 
3H ) . 

( 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 . 
[ 0482 ] Step C : Preparation of N- ( 4- ( H - imidazo [ 1,2 - a ] 
pyridin - 7 - yloxy ) -3 - methylphenyl ) -6 - bromothieno [ 2,3 - d ] 
pyrimidin - 4 - amine : To a solution of 6 - bromo - 4 - chloroth 
ieno [ 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 DIEA ( 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 0 % to 8 % methanol / 7N 
NHz / ethyl acetate ) . The crude product was purified further 
by reverse phase liquid chromatography . MS ESI ( + ) m / z 
452 , 454 ( M + 1 , Br pattern ) detected ; ' H NMR ( 400 MHz , 
DMSO - d6 ) 89.69 ( s , 1H ) , 8.63 ( d , 1H , J = 7 Hz ) , 8.52 ( s , 1H ) , 
8.10 ( s , 1H ) , 7.94 ( s , 1H ) , 7.82 ( d , 1H , J = 3 Hz ) , 7.78 ( dd , 1H , 
J = 3 Hz , 9 Hz ) , 7.59 ( s , 1H ) , 7.16 ( d , 1H , J = 9 Hz ) , 6.96 ( dd , 
1H , J = 2 Hz , 7 Hz ) , 6.63 ( s , 1H ) , 2.19 ( s , 3H ) . 

Example 19 
[ 0483 ] 

HN 

N Example 18 
[ 0479 ] 

HN 

Br 

( Z ) -N4- ( 4- ( imidazo [ 1,2 - a ] pyridin - 7 - yloxy ) -3 - meth 
ylphenyl ) -N6- ( 3 - methylthiazolidin - 2 - ylidene ) qui 

nazoline - 4,6 - diamine 
[ 0484 ] Step A : Preparation of N- ( 4- ( H - imidazo [ 1,2 - a ] 
pyridin - 7 - yloxy ) -3 - methylphenyl ) -6 - isothiocyanotoqui 
nazolin - 4 - amine : To a solution of N4- ( 4- ( H - imidazo [ 1,2 - a ] pyridin - 7 - yloxy ) -3 - methylphenyl ) quinazoline - 3,6 - diamine 
( 0.292 g , 0.764 mmol ) in THF / dichloroethane ( 6 mL / 3 mL ) 
was added di- ( 1H - imidazol - 1 - yl ) methanethione ( 0.150 g , 
0.840 mmol ) . After stirring at room temperature for 1 hour , 
80 % of the solvent was evaporated and DMF ( 4 mL ) was 
added . The reaction solution was stirred for 1 hour more to 
provide the crude product . 
[ 0485 ] Step 8 : Preparation of 3- ( 4- ( 4- ( H - imidazo [ 1,2 - a ] 
pyridin - 7 - yloxy ) -3 - methylphenylamino ) quinazolin - 6 - yl ) -1 
( 2 - hydroxeyethyl ) -1 - methylthiourea : To N- ( 4- ( H - imidazo 
[ 1,2 - a ] pyridin - 7 - yloxy ) -3 - methylphenyl - 6 
isothiocyanotoquinazolin - 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 . 

N- ( 4- ( H - imidazo [ 1,2 - a ] pyridin - 7 - yloxy ) -3 - meth 
ylphenyl ) -6 - bromothieno [ 2,3 - d ] pyrimidin - 4 - amine 

[ 0480 ] Step A : Preparation of 6 - bromothieno [ 2,3 - d ] py 
rimidin - 4 - ol : To a solution of thieno [ 2,3 - d ] pyrimidin - 4 - 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 temperature 
and poured into saturated NaHCO3 and ice . The solid was 
filtered , washed with water and dried to provide the product . 
[ 0481 ] Step B : Preparation of 6 - bromo - 4 - chlorothieno [ 2 , 
3 - d ] pyrimidine : To 6 - bromothieno [ 2,3 - d ] pyrimidin - 4 - ol 
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[ 0486 ] Step C : Preparation of ( Z ) -N4- ( 4- ( H - imidazo [ 1,2 
a ) pyridin - 7 - yloxy ) -3 - methylphenyl ) -N6- ( 3 - methylthiazoli 
din - 2 - ylidene quinazoline - 4,6 - diamine : To a solution of 
3- ( 4- ( 4- ( imidazo [ 1,2 - a ] pyridin - 7 - yloxy ) -3 - methylphe 
nylamino ) quinazolin - 6 - yl ) -1- ( 2 - hydroxyethyl ) -1 - methylth 
iourea ( 0.38 g , 0.76 mmol ) in THF ( 4 mL ) was added NaOH 
( 40 % , 3.8 mmol ) followed by 4 - methylbenzene - 1 - sulfonyl 
chloride ( 0.29 g , 1.5 mmol ) . After stirring at room tempera 
ture for 2 hours , the reaction mixture was concentrated under 
reduced pressure . The residue was chromatographed ( di 
chloromethane / methanol / 30 % NH , OH 20 : 1 : 0.02 ) to pro 
vide the product . MS APCI ( + ) m / z 482 ( M + 1 ) detected ; ' H 
NMR ( 400 MHz , CDC13 ) 8 8.65 ( m , 2H ) , 8.18 ( m , 2H ) , 7.85 
( d , 1H , J = 7 Hz ) , 7.7 ( s , 1H ) , 7.62 ( m , 1H ) , 7.58 ( s , 1H ) , 7.55 
( s , 1H ) , 6.95 ( m , 1H ) , 6.8 ( m , 1H ) , 6.68 ( m , 1H ) , 4.26 ( m , 
2H ) , 3.78 ( m , 2H ) , 3.2 ( s , 3H ) , 2.15 ( s , 3H ) . 

filtered . The solid was washed with cold isopropanol and 
recrystallized from isopropanol to provide the product ( 2.66 
g , 24 % ) as yellow solid . 
[ 0491 ] Step D : Preparation of N4- ( 4- ( imidazo [ 1,2 - a ] pyri 
din - 7 - yloxy ) -3 - methylphenyl ) -N6- ( 4 - methylthiazol - 2 - yl ) 
quinazoline - 4,6 - diamine : A solution of N- ( 4 - imidazo [ 1,2 
a ] pyridin - 7 - yloxy ) -3 - methylphenyl ) -6 - iodoquinazolin - 4 
amine hydrochloride ( 0.20 g . 0.378 mmol ) and 
4 - methylthiazol - 2 - amine ( 0.086 g , 0.755 mmol ) and sodium 
2 - methylpropan - 2 - olate ( 0.145 g , 1.51 mmol ) , Xanthphos 
( 0.016 g , 0.028 mmol ) , Pd dbaz ( 0.017 g , 0.018 mmol ) 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 ; ' H NMR ( 400 MHz , DMSO - d6 ) d 9.96 ( s , 1H ) , 
8.86 ( s , 1H ) , 8.63 ( s , 1H ) , 8.55 ( d , 1H ) , 7.79 ( m , 5H ) , 7.44 
( s , 1H ) , 7.14 ( d , 1H ) , 6.80 ( dd , 1H ) , 6.55 ( d , 1H ) , 2.50 ( s , 
3H ) , 2.21 ( s , 3H ) . 

Example 20 
[ 0487 ] 

Example 21 
[ 0492 ] 

HN 

HN N 

N4- ( 4- ( imidazo [ 1,2 - a ] pyridin - 7 - yloxy ) -3 - meth 
ylphenyl ) -N6- ( 4 - methylthiazol - 2 - yl ) quinazoline - 4,6 

diamine 

[ 0488 ] Step A : Preparation of 6 - iodoquinazolin - 4 - ol : A 
mixture of 2 - amino - 5 - iodobenzoic 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 hours . The 
solids were filtered and dried under high vacuum to provide 
the product ( 108 g , 83 % ) . 
[ 0489 ] Step B : Preparation of 4 - chloro - 6 - iodoquinazoline : 
To a cooled ( 0 ° C. ) suspension of 6 - iodoquinazolin - 4 - ol 
( 107.6 g , 396 mmol ) and DIEA ( 138 mL , 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 . 
[ 0490 ] Step C : Preparation of N- ( 4- ( H - imidazo [ 1,2 - a ] 
pyridin - 7 - yloxy ) -3 - methylphenyl ) -6 - iodoquinazolin - 4 
amine hydrochloride : To a solution of 4 - chloro - 6 - iodoqui 
nazoline ( 6.07 g , 20.9 mmol ) in isopropanol ( 83 mL ) was 
added 4- ( H - imidazo [ 1,2 - a ] pyridin - 7 - yloxy ) -3 - methylbenze 
namine ( 5.00 g , 20.9 mmol ) . After heating to 80 ° C. for 4 
hours , the mixture was cooled to room temperature and 

N- ( 4- ( benzo [ d ] oxazol - 6 - yloxy ) -3 - methylphenyl ) -6 
( 2 - methoxyethoxy ) quinazolin - 4 - amine 

[ 0493 ] 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 mmol ) . 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 . 
[ 0494 ] Step B : Preparation of benzo [ d ] oxazol - 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 concen 
trated HCl . After heating to 65 ° C. for 30 minutes and 
stirring at room temperature for 16 hours , the mixture was 
poured into water and extracted with ethyl acetate ( 2x ) . The 
organic phase was washed with HCl ( 2N ) and saturated 
NaHCO3 , dried , and concentrated under reduced pressure to 
provide the product ( 2.09 g , 81 % ) as red - black solid . 
[ 0495 ] Step C : Preparation of 5- ( 2 - methyl - 4 - nitrophe 
noxy ) benzo [ d ] oxazole : To a solution of benzo [ d ] oxazol - 5 - ol 
( 1.50 g , 11.10 mmol ) and 1 - fluoro - 2 - methyl - 4 - nitrobenzene 
( 1.89 g , 12.21 mmol ) in DMF 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 ( 3x ) . 
The combined organics were washed with brine , dried , and 
concentrated under reduced pressure . The residue was chro 
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N- ( 4- ( benzo [ d ] oxazol - 5 - yloxy ) -3 - chlorophenyl ) -6 
( 2 - methoxyethoxy ) quinazolin - 4 - amine 

[ 0501 ] Prepared according to the procedure for Example 
21 using 1 - fluoro - 2 - chloro - 4 - nitrobenzene in place of 
1 - fluoro - 2 - methyl - 4 - nitrobenzene , with the exception that 
the reduction of the nitro group was accomplished with 
Zn / NH4Cl in MeOH / THF . MS APCI ( + ) m / z 463.3 ( M + 1 ) 
detected . 

Example 23 

[ 0502 ] 

HN 

matographed ( 30 % ethyl acetate in hexanes ) to provide the 
product ( 1.69 g , 56 % ) as white solid . 
[ 0496 ] Step D : Preparation of 4- ( benzo [ djoxazol - 5 
yloxy ) -3 - methylbenzenamine : To a solution of 5- ( 2 - methyl 
4 - nitrophenoxy ) benzo [ dJoxazole ( 1.65 g , 6.12 mmol ) in 
ethanol was added Pd / C ( 0.130 g , 0.122 mmol ) . After 
stirring under hydrogen atmosphere for 16 hours , the mix 
ture was filtered and the filtrate was concentrated to provide 
the product ( 0.81 g , 55 % ) as yellow oil . 
[ 0497 ] Step E : Preparation of 4 - chloroquinazolin - 6 - ol : A 
mixture of 4 - chloroquinazolin - 6 - yl 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 . 
[ 0498 ] Step F : Preparation of 4 - chloro - 6- ( 2 - methoxy 
ethoxy ) quinazoline : To a solution of 4 - chloroquinazolin - 6 
ol ( 1.00 g . 5.54 mmol ) , triphenyl phosphine ( 1.45 g , 5.54 
mmol ) and 2 - methoxyethanol ( 0.421 g , 5.54 mmol ) in 
dichloromethane ( 83 mL ) was added diisopropyl azodicar 
boxylate ( 1.18 g , 5.54 mmol ) . After stirring at room tem 
perature 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 . 
[ 0499 ] Step G : N- ( 4- ( benzo [ d ] oxazol - 5 - yloxy ) -3 - meth 
ylphenyl ) -6- ( 2 - methoxyethoxy ) quinazolin - 4 - amine : To a 
solution 4 - chloro - 6- ( 2 - methoxyethoxy ) quinazoline 
( 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 2x with EtOAc , 
the combined organic phase was washed with brine , dried 
( Na2SO4 ) , filtered and condensed . The residue was chro 
matographed to provide the product ( 0.100 g , 27 % ) as 
off - white solids . MS APCI ( + ) m / z 443 ( M + 1 ) detected ; ' H 
NMR ( 400 MHz , DMSO - d6 ) 89.59 ( s , 1H ) , 8.76 ( s , 1H ) , 
8.50 ( s , 1H ) , 7.96 ( s , 1H ) , 7.75 ( m , 4H ) , 7.52 ( dd , 1H ) , 7.26 
( m , 1H ) , 7.10 ( m , 1H ) , 6.97 ( d , 1H ) , 4.30 ( m , 2H ) , 3.76 ( m , 
2H ) , 3.36 ( s , 3H ) , 2.24 ( s , 3H ) . 

N 

N- ( 4- ( benzo [ d ] oxazol - 6 - yloxy ) -3 - methylphenyl ) -6 
( 2 - methoxyethoxy ) quinazolin - 4 - amine 

[ 0503 ] Prepared according to the procedure for Example 
21 using 2 - aminobenzene - 1,5 - diol in place of 2 - aminoben 
zene - 1,4 - diol . MS APCI ( + ) m / z 443 ( M + 1 ) detected ; H 
NMR ( 400 MHz , DMSO - d6 ) d 9.60 ( s , 1H ) , 8.69 ( s , 1H ) , 
8.50 ( s , 1H ) , 7.96 ( s , 1H ) , 7.74 ( m , 4H ) , 7.52 ( dd , 1H ) , 7.29 
( d , 1H ) , 7.05 ( m , 2H ) , 4.30 ( m , 2H ) , 3.77 ( m , 2H ) , 3.36 ( s , 
3H ) , 2.23 ( s , 3H ) . 

Example 24 

[ 0504 ] 

Example 22 
HN 

[ 0500 ] 

CI 
N 

HN N- ( 4 - ( [ 1,2,4 ] triazolo [ 1,5 - a ] pyridin - 7 - yloxy ) -3 - meth 
ylphenyl ) -6-2 - methoxyethoxy ) quinazolin - 4 - amine 

' N 

[ 0505 ] Prepared according to the procedure for Example 
21 using 4 - ( [ 1,2,4 ] triazolo [ 1,5 - a ] pyridin - 7 - yloxy ) -3 - meth 
ylbenzenamine in place of 4- ( benzo [ d ] oxazol - 5 - yloxy ) -3 
methylbenzenamine . MS APCI ( + ) m / z 443.2 . 
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Example 25 Example 27 

( 0506 ] [ 0511 ] 

HN 
HN 

N NS 
N 

N 

N- ( 4 - ( [ 1,2,4 ] triazolo [ 1,5 - a ] pyridin - 6 - yloxy ) -3 - meth 
ylphenyl ) -6- ( 2 - methoxyethoxy ) quinazolin - 4 - amine 

N- ( 3 - chloro - 4- ( 1 - methyl - 1H - benzo [ d ] imidazol - 5 
yloxy ) phenyl ) -6- ( 2 - methoxyethoxy ) quinazolin - 4 

amine 

( 0507 ] Step A. Preparation of 4 - ( [ 1,2,4 ] triazolo [ 1,5 - a ] 
pyridin - 6 - yloxy ) -3 - methylbenzenamine : Prepared accord 
ing to the procedure for Example 11 using 5- ( 2 - methyl - 4 
nitrophenoxy ) pyridin - 2 - amine in place of 4- ( 2 - methyl - 4 
nitrophenoxy ) pyridin - 2 - amine . 
[ 0508 ] Step B. N- ( 4 - ( [ 1,2,4 ] triazolo [ 1,5 - a ] pyridin - 6 
yloxy ) -3 - methylphenyl ) -6- ( 2 - methoxyethoxy ) quinazolin - 4 
amine : Prepared according to the procedure for Example 21 
using 4 - ( [ 1,2,4 ] triazolo [ 1,5 - a ) pyridin - 6 - yloxy ) -3 - methyl 
benzenamine in place of 4- ( benzo [ d ] oxazol - 5 - yloxy ) -3 
methylbenzenamine . MS APCI ( + ) m / z 443.3 . 

[ 0512 ] Prepared according to the procedure for Example 
26 using 1 - fluoro - 2 - chloro - 4 - nitrobenzene in place of 
1 - fluoro - 2 - methyl - 4 - nitrobenzene , with the exception that 
the reduction of the nitro group was accomplished with 
Zn / NH4Cl in MeOH / THF . MS APCI ( + ) m / z 476.3 ( M + 1 ) 
detected . 

Example 28 
Example 26 [ 0513 ] 

[ 0509 ] 

HN 
HN 

N 
N 

N 

6-2 - methoxyethoxy ) -N- ( 3 - methyl - 4- ( 1 - methyl - 1H 
benzo [ d ] imidazol - 5 - yloxy ) phenyl ) quinazolin - 4 

amine 

N- ( 4- ( benzo [ d ] thiazol - 5 - yloxy ) -3 - methylphenyl ) -6 
( 2 - methoxyethoxy ) quinazolin - 4 - amine hydrochlo 

ride 

[ 0510 ] Prepared according to the procedure for Example 
21 using 3 - methyl - 4- ( 1 - methyl - 1H - benzo [ d ] imidazol - 5 
yloxy ) benzenamine in place of 4- ( benzo [ d ] oxazol - 5 - yloxy ) 
3 - methylbenzenamine . MS APCI ( + ) m / z 45 ( M + 1 ) 
detected ; ' H NMR ( 400 MHz , CDC13 ) 8 8.68 ( s , 1H ) , 7.85 
( s , 1H ) , 7.83 ( d , 1H , J = 9 Hz ) , 7.56 ( s , 1H ) , 7.53 ( d , 1H , J = 2 
Hz ) , 7.49 ( dd , 1H , J = 9 Hz , 3Hz ) , 7.38 ( d , 1H , J = 9 Hz , 2 Hz ) , 
7.34 ( d , 1H , J = 9 Hz ) , 7.30 ( d , 1H , J = 3 Hz ) , 7.08 ( dd , 1H , 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 ) . 

[ 0514 ] Step A : Preparation of 4- ( benzo [ d ] thiazol - 5 
yloxy ) -3 - methylbenzenamine : Prepared according to the 
procedure for Example 8 using 5 - methoxybenzo [ d ] thiazole 
in place of 6 - methoxybenzo [ d ] thiazole . 
[ 0515 ] Step B : N- ( 4- ( benzo [ d ] thiazol - 5 - yloxy ) -3 - meth 
ylphenyl ) -6- ( 2 - methoxyethoxy ) quinazolin - 4 - amine : Pre 
pared according to the procedure for Example 21 using 
4- ( benzo [ d ] thiazol - 5 - yloxy ) -3 - methylbenzenamine in place 
of 4- ( benzo [ d ] oxazol - 5 - yloxy ) -3 - methylbenzenamine . 
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Example 29 
[ 0516 ] 

OMe HN 

N- ( 4- ( H - pyrazolo [ 1,5 - a ] pyridin - 6 - yloxy ) -3 - meth 
ylphenyl ) -6- ( 2 - methoxyethoxy ) quinazolin - 4 - amine 

hydrochloride 
[ 0517 ] Prepared according to the procedure for Example 
21 using pyrazolo [ 1,5 - a ] pyridin - 6 - ol ( Miki , Y .; et al . , J. 
Heterocycles , 1996 , 43 , 2249 ) in place of benzo [ djoxazol 
5-01 . MS APCI ( + ) m / z 442.2 ( M + 1 ) detected . 

Example 30 
[ 0518 ] 

N4- ( 4 - ( [ 1,2,4 ] triazolo [ 1,5 - a ) pyridin - 7 - yloxy ) -3 
chloro - 2 - fluorophenyl ) -N6- ( 4,4 - dimethyl - 4,5 - dihy 

drooxazol - 2 - yl ) quinazoline - 4,6 - diamine 
[ 0521 ] Step A : Preparation of ( Z ) -N ' - ( 4- ( benzyloxy ) pyri 
din - 2 - yl ) -N , N - dimethylformamidine : A 250 mL , single 
neck , round - bottom flask was charged with 4 - benzyloxy ) 
pyridin - 2 - amine ( 6.012 g , 30.02 mmol ) , dimethoxy - N , N 
dimethylmethanamine ( 5.535 ml , 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 . 
[ 0522 ] Step B : Preparation of ( Z ) -N ' - ( 4- ( benzyloxy ) pyri 
din - 2 - yl ) -N - hydroxyformamidine : A 100 mL , single - neck , 
round - bottomed flask was charged with ( Z ) -N ' - ( 4- ( benzy 
loxy ) 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 THF ( 5 ml ) . The reaction was 
heated to 50 ° C. for 7 hours , then concentrated . The residue 
was titrated with EtoAc / THF and filtered . The filtrate was 
concentrated and triturated with dichloromethane to provide 
the product as a white solid . 
[ 0523 ] Step C : Preparation of 7- ( benzyloxy ) - [ 1,2,4 ] tri 
azolo [ 1,5 - a ) pyridine : Trifluoroacetic anhydride ( 2.62 mL , 
18.9 mmol ) was added dropwise to a solution of ( Z ) -N- ( 4 
( benzyloxy ) pyridin - 2 - yl ) -N - hydroxyformamidine ( 4.37 g , 
17.9 mmol ) in THF ( 180 mL ) , and the mixture was cooled 
to 0 ° C. The ice bath was then 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 1 hour to provide the desired product . 
[ 0524 ] Step D : Preparation of [ 1,2,4 ] triazolo [ 1,5 - a ] pyri 
din - 7 - ol : A 250 mL , single - neck , round - bottomed flask was 
charged with 7- ( benzyloxy ) - [ 1,2,4 ] triazolo [ 1,5 - a ) pyridine 
( 3.20 g , 14.2 mmol ) , Pd / C ( 0.756 g , 0.710 mmol ) , and THF 
( 125 mL ) . The reaction was stirred under an atmosphere of 
hydrogen for 16 hours , then filtered ( GF paper ) and con 
centrated to a white solid . The solids were titrated with 
EtOAc and collected by filtration to provide the desired 
product . 
[ 0525 ] Step E : Preparation of tert - butyl 3 - chloro - 2,4 - dif 
luorobenzoate : A 125 mL , single - neck , round - bottomed 
flask was charged with di - tert - butoxy - N , N - dimethylmeth 
anamine ( 48.2 ml , 201 mmol ) , 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 was extracted with 
EtOAc , and the combined organic phases were washed with 
saturated NaHCO3 and brine , dried , filtered and concen 
trated to provide the desired product as a gold oil . 
[ 0526 ] Step F : Preparation of tert - butyl 4 - ( [ 1,2,4 ] triazolo 
[ 1,5 - alpyridin - 7 - yloxy ) -3 - chloro - 2 - fluorobenzoate : A vial 
charged with tert - butyl 3 - chloro - 2,4 - difluorobenzoate 
( 0.210 g , 0.845 mmol ) , [ 1,2,4 ] triazolo [ 1,5 - a ) pyridin - 7-01 
( 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 . 

HN 

N 

4- ( 4- ( benzo [ d ] thiazol - 6 - yloxy ) -3 - methylphenyl ) -6 
( 2 - methoxyethoxy ) quinazolin - 4 - amine 

[ 0519 ] Prepared according to the procedure for Example 
21 using 4- ( benzo [ d ] thiazol - 6 - yloxy ) -3 - methylbenzenamine 
in place of 4- ( benzo [ d ] oxazol - 5 - yloxy ) -3 - methylbenze 
namine . 

Example 31 
[ 0520 ] 

CI 

F 

H HN 

N 
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Example 33 
[ 0531 ] 

[ 0527 ] Step G : Preparation of 4- [ 1,2,4 ] triazolo [ 1,5 - a ] 
pyridin - 7 - yloxy ) -3 - chloro - 2 - fluorobenzoic acid : A 25 ml 
flask was charged with tert - butyl 4 - ( [ 1,2,4 ] triazolo [ 1,5 - a ] 
pyridin - 7 - yloxy ) -3 - chloro - 2 - fluorobenzoate ( 0.060 g , 0.16 
mmol ) and dichloromethane ( 1.6 ml ) . The reaction was 
cooled to 0 ° 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 . 

H HN 

[ 0528 ] Step H : Preparation of 4 - ( [ 1,2,4 ] triazolo [ 1,5 - a ] 
pyridin - 7 - yloxy ) -3 - chloro - 2 - fluorobenzenamine : A vial was 
charged with 4 - ( [ 1,2,4 ] triazolo [ 1,5 - a ] pyridin - 7 - yloxy ) -3 
chloro - 2 - fluorobenzoic acid ( 0.090 g , 0.2925 mmol ) , trieth 
ylamine ( 0.1223 ml , 0.8776 mmol ) and DMF ( 1.5 ml ) . 
Diphenylphosphoryl azide ( 0.1630 ml , 0.7313 mmol ) was 
added . The reaction was stirred at ambient temperature 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 , eluting with a gradient 
from 100 % EtoAc to 10 % ( with 6 % NH4OH ) MeOH / 
EtoAc . 

( R ) -N4- ( 4 - ( [ 1,2,4 ] triazolo [ 1,5 - a ) pyridin - 7 - yloxy ) -3 
methylphenyl ) -N6- ( 4 - methyl - 4,5 - dihydrooxazol - 2 

yl ) quinazoline - 4,6 - diamine 
[ 0532 ] Prepared according to the procedure for Example 1 
using ( R ) -2 - aminopropan - 1 - ol in place of 2 - amino - 2 - meth 
ylpropan - 1 - ol and 4 - ( [ 1,2,4 ] triazolo [ 1,5 - alpyridin - 7 - yloxy ) 
3 - methylbenzenamine in place of 3 - methyl - 4- ( 2 - methyl 
benzo [ d ] oxazol - 5 - yloxy ) benzenamine . MS APCI ( + ) m / z 
467.3 ( M + 1 ) detected . 

Example 34 
[ 0533 ] 

HO HN 

[ 0529 ] Step 1 : Preparation of N4- ( 4- [ 1,2,4 ] triazolo [ 1,5 - a ] 
pyridin - 7 - yloxy ) -3 - chloro - 2 - fluorophenyl ) -N6- ( 4,4 - dim 
ethyl - 4,5 - dihydrooxazol - 2 - yl ) quinazoline - 4,6 - diamine : Pre 
pared according to the procedure for Example 1 , using 
4 - ( [ 1,2,4 ] triazolo [ 1,5 - a ) pyridin - 7 - yloxy ) -3chloro - 2 - fluo 
robenzenamine in place of 3 - methyl - 4- ( 2 - methylbenzo [ d ] 
oxazol - 5 - yloxy ) benzenamine . MS APCI ( + ) m / z 519.3 
( M + 1 , chlorine pattern ) detected . 

-N 

F 
trans - 2- ( 4- ( 4 - ( [ 1,2,4 ] triazolo [ 1,5 - a ] pyridin - 7 - yloxy ) 
3 - methylphenylamino ) quinazolin - 6 - yloxy ) cyclopen 

tanol 

HN HIN N 
N + 

N4- ( 4 - ( [ 1,2,4 ] triazolo [ 1,5 - a ] pyridin - 7 - yloxy ) -2 
fluoro - 3 - methylphenyl ) -N6- ( 4,4 - dimethyl - 4,5 - dihy 

drooxazol - 2 - yl ) quinazoline - 4,6 - diamine 

[ 0534 ] Step A : Preparation of 4- ( 4 - ( [ 1,2,4 ] triazolo [ 1,5 - a ] 
pyridin - 7 - yloxy ) -3 - methylphenylamino ) quinazolin - 6 - ol 
hydrochloride : Prepared according to Example 15 using 
4 - ( [ 1,2,4 ] triazolo [ 1,5 - a ) pyridin - 7 - yloxy ) -3 - methylbenze 
namine in place of 4 - imidazo [ 1,2 - a ] pyridin - 7 - yloxy ) -3 
methylaniline . 
[ 0535 ] Step B : Preparation of trans - 2- ( 4- ( 4 - ( [ 1,2,4 ] tri 
azolo [ 1,5 - a ] pyridin - 7 - yloxy ) -3 - methylphenylamino ) qui 
nazolin - 6 - yloxy ) cyclopentanol : A 50 mL flask was charged 
with 4- ( 4 - ( [ 1,2,4 ] triazolo [ 1,5 - a ] pyridin - 7 - yloxy ) -3 - meth 
ylphenylamino ) quinazolin - 6 - ol hydrochloride ( 3.117 g , 
7.406 mmol ) , 6 - oxa - bicyclo [ 3.1.0 ] hexane ( 0.6924 ml , 7.777 
mmol ) , cesium hydroxide monohydrate ( 2.736 g , 16.29 
mmol ) , DMF ( 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 

[ 0530 ] Prepared according to the procedure of Example 
31 , using 2,4 - difluoro - 3 - methylbenzoic in place of 3 - chloro 
2,4 - difluorobenzoic acid . MS APCI ( + ) m / z 499.3 ( M + 1 ) 
detected . 
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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 . 

4 - methyl - 4,5 - dihydrooxazol - 2 - yl ) quinazoline - 4,6 - diamine 
( 2.866 g , 3.900 mmol ) in THF ( 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 . 

Example 35 
[ 0536 ] 

Example 36 
[ 0540 ] 

HN 

ZI N 

HO 
HN N 

( 2- ( 4- ( 4 - ( [ 1,2,4 ] triazolo [ 1,5 - a ] pyridin - 7 - yloxy ) -3 
methylphenylamino quinazolin - 6 - ylamino ) -4 

methyl - 4,5 - dihydrooxazol - 4 - yl ) methanol 
[ 0537 ] Step A : Preparation of ( E ) -N ' - ( 4- ( 3- ( 1- ( tert - butyl 
diphenylsilyloxy ) -3 - hydroxy - 2 - methylpropan2 - yl ) thiou 
reido ) -2 - cyanophenyl ) -N , N - dimethylformimidamide : Pre 
pared according to the method of Example 1 , using 2 - amino 
3 - tert - butyldiphenylsilyloxy ) -2 - methylpropan - 1 - ol in place 
of 2 - amino - 2 - methylpropan - 1 - ol . 
[ 0538 ] Step B : Preparation of N4- ( 4 - ( [ 1,2,4 ] triazolo [ 1,5 
a ) pyridin - 7 - yloxy ) -3methylphenyl ) -N6- ( 4 ) - ( ( tert - butyldi 
phenylsilyloxy ) methyl ) -4 - methyl - 4,5 - dihydrooxazol - 2 - yl ) 
quinazoline - 4,6 - diamine : Prepared according to the method 
of Example 1 , using ( E ) -N ' - ( 4- ( 3- ( 1 - tert - butyldiphenylsily 
loxy ) -3 - hydroxy - 2 - methylpropan - 2 - yl ) thioureido ) -2 - cyano 
phenyl ) -N , N - dimethylformimidamide in place of 1- ( 3 
cyano - 4 - ( ( dimethylamino ) methyleneamino ) phenyl ) -3- ( 1 
hydroxy - 2 - methylpropan - 2 - yl ) thiourea 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 . 
[ 0539 ] Step C : Preparation of ( 2- ( 4- ( 4 - ( [ 1,2,4 ] triazolo [ ] , 
5 - a ] pyridin - 7 - yloxy ) -3 - methylphenylamino ) quinazolin - 6 
ylamino ) -4 - methyl - 4,5 - dihydrooxazol - 4 - yl ) methanol : 
TBAF ( 7.799 mmol , 7.79 mL , 1M 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 ) 

N- ( 4 - ( [ 1,2,4 ] triazolo [ 1,5 - a ] pyridin - 7 - yloxy ) -3 - meth 
ylphenyl ) -5- ( 2 - methoxyethoxy ) quinazolin - 4 - amine 

[ 0541 ] Step A : Preparation of 5- ( 2 - methoxyethoxy ) qui 
nazolin - 4 - ol : To a solution of 2 - methoxyethanol ( 0.528 ml , 
6.70 mmol ) in DMA ( 6 mL ) was slowly added 514 mg of a 
60 % dispersion of NaH ( 0.308 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 mL ) and then filtered through GF / F 
paper . The filtrate was concentrated to afford the desired 
product as a yellow solid . 
[ 0542 ] Step B : Preparation of 4 - chloro - 5- ( 2 - methoxy 
ethoxy ) quinazoline : Prepared according to the method of 
Example 15 using 5- ( 2 - methoxyethoxy ) quinazolin - 4 - ol in 
place of 4 - hydroxyquinazolin - 6 - yl acetate . 
[ 0543 ] Step C : Preparation of N- ( 4 - ( [ 1,2,4 ] -triazolo [ 1,5 
a ) pyridin - 7 - yloxy ) -3 - methylphenyl ) -5- ( 2 - methoxyethoxy ) 
quinazolin - 4 - amine : Prepared according to the method of 
Example 24 using 4 - chloro - 5- ( 2 - methoxyethoxy ) quinazo 
line in place of 4 - chloro - 6-2 - methoxyethoxy ) quinazoline . 
MS APCI ( + ) m / z 443.1 ( M + 1 ) detected . 
[ 0544 ] The following compounds were also prepared 
according to the above - described methods . 

Ex . # Structure MS m / z 

37 511.5 ( M + 1 ) detected 

H 
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-continued 

Ex . # Structure MS m / z 

38 443.3 ( M + 1 ) detected 

HN N 

39 443.3 ( M + 1 ) detected 

HN N 

40 442.1 ( M + 1 ) detected 

HN 

N 

41 522.3 ( M + 1 ) detected 

HN 

N 

N 

42 435.4 ( M + 1 ) detected 

H. 
N N 
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-continued 

Ex . # Structure MS m / z 

43 418.4 ( M + 1 ) detected 

HN 

HO NS 
N 

N 

44 514.1 ( M + 1 ) detected 

HN S 

45 516.1 ( M + 1 ) detected 

HN S 

HN 

46 518.3 ( M + 1 ) detected 

HN 

Fines 

F 

47 455.2 ( M + 1 ) detected 

HN S 

N 
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-continued 

Ex . # Structure MS m / z 

48 498.0 ( M + 1 ) detected 

HN ' S 

x 
N 

49 496 ( M + 1 ) detected 

HN Cyle N 
50 538.3 ( M + 1 ) detected 

HN 

51 556.2 ( M + 1 ) detected 

HN S 

N 

N 

52 539.2 ( M + 1 ) detected 

HN 

' N 
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-continued 

Ex . # Structure MS m / z 

53 510.0 ( M + 1 ) detected 

H HN 

| 
N 

54 429.3 ( M + 1 ) detected 

HN 

N 

55 451.0 ( M + 1 ) detected 

HN N 
HO 

56 510.1 ( M + 1 ) detected 

HN 
ST 

57 497.0 ( M + 1 ) detected 

HN 

N 
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-continued 

Ex . # Structure MS m / z 

58 476.1 ( M + 1 ) detected 

so H 

N 

N 

59 CI 476.3 ( M + 1 ) detected 

HN 

N 

60 CI 443.3 ( M + 1 ) detected 

HN 

61 463.3 ( M + 1 ) detected 

HN 

N 

62 509.0 ( M + 1 ) detected 

N HN 

N 
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-continued 

Ex . # Structure MS m / z 

63 413.3 ( M + 1 ) detected 

HN 

N 
N 

N 

64 459.1 ( M + 1 ) detected 

HN ' S 

65 443.0 ( M + 1 ) detected 

HN 

NS 

66 Ci 488.2 ( M + 1 ) detected 

HN 

NS 

Br 

NE 

67 523.0 ( M + 1 ) detected 

N HN 

' N 
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-continued 

Ex . # Structure MS m / z 

68 494.1 ( M + 1 ) detected 

H HN qa N 
69 519.3 ( M + 1 ) detected 

F 

HN tylko 
70 467.3 ( M + 1 ) detected 

H HN 

71 457.3 ( M + 1 ) detected 

H 
OH ' N 

t N 

72 523.3 ( M + 1 ) detected 

HN 
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-continued 

Ex . # Structure MS m / z 

73 463.2 ( M + 1 ) detected 

HN 

74 CF3 513.2 ( M + 1 ) detected 

HN 

75 432.4 ( M + 1 ) detected 

HN 

HO 

76 476.0 ( M + 1 ) detected 

HN 
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-continued 

Ex . # Structure MS m / z 

77 447.3 ( M + 1 ) detected 

HN 

78 467.3 ( M + 1 ) detected 

HN 

oc HN . 

79 481.1 ( M + 1 ) detected 

H HN N cy N 

80 443.3 ( M + 1 ) detected 

H 
OH 

N 

81 503.2 ( M + 1 ) detected 

HN 

N 
N 
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-continued 

Ex . # Structure MS m / z 

82 443.3 ( M + 1 ) detected 

HN 

83 459.2 ( M + 1 ) detected 

HN ' S 

N 

84 428.1 ( M + 1 ) detected 

HN 

HO 

85 499.3 ( M + 1 ) detected 
F. 

H HN 

N 

86 496.3 ( M + 1 ) detected 

H 

CI 
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-continued 

Ex . # Structure MS m / z 

87 535.3 ( M + 1 ) detected 

HN S 

Bn0 ' N 

88 498.3 ( M + 1 ) detected 

HN 

HO .. 

89 474.3 ( M + 1 ) detected 

HN S 

HO S 
N " Y 

' N 

90 CI 475.2 ( M + 1 ) detected 

oro HN 

N 
N 

91 500.2 ( M + 1 ) detected 

HN N 

Fun . 
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-continued 

Ex . # Structure MS m / z 

92 472.4 ( M + 1 ) detected 

HN 

93 498.2 ( M + 1 ) detected 

HN 

HOL 

94 501.3 ( M + 1 ) detected 

H HN N 

th 
95 508.3 ( M + 1 ) detected 

HN 

96 526.2 ( M + 1 ) detected 

HN S 

' N 
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-continued 

Ex . # Structure MS m / z 

97 545.1 ( M + 1 ) detected 

HN 

98 524.4 ( M + 1 ) detected 

HN 

N 

99 524.2 ( M + 1 ) detected 

N Quad 
100 572.2 ( M + 1 ) detected 

HN 

N 
N 

N 

101 CI 529.3 ( M + 1 ) detected 

HN 
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-continued 

Ex . # Structure MS m / z 

102 545.3 ( M + 1 ) detected 

HN 

N 

103 455.2 ( M + 1 ) detected 

N 
HN N ta HO 

104 480.1 ( M + 1 ) detected 

HN czy 
105 481.3 ( M + 1 ) detected 

HN 

N 

N 

106 443.0 ( M + 1 ) detected 

HN N 

N 
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-continued 

Ex . # Structure MS m / z 

107 476.4 ( M + 1 ) detected 

HN 

N 

108 CI 506.3 ( M + 1 ) detected 

HN 

S 
N 

109 481.3 ( M + 1 ) detected 
F 

HN 

N 

110 429.3 ( M + 1 ) detected 

HO . 
HN N 

N 

111 443.1 ( M + 1 ) detected 

Meo . 
HN 
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-continued 

Ex . # Structure MS m / z 

112 CI 463.1 ( M + 1 ) detected 

Meo 
HN 

N 

113 454.1 ( M + 1 ) detected 

HN 

N 

114 437.4 ( M + 1 ) detected 

HN 

N 

115 467.2 ( M + 1 ) detected 

HN 

116 483.3 ( M + 1 ) detected 

HN syve 
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-continued 

Ex . # Structure MS m / z 

117 466.4 ( M + 1 ) detected 

HN 

118 481.3 ( M + 1 ) detected 

HN 

N 

119 481.4 ( M + 1 ) detected 

HN 

N 

120 451.4 ( M + 1 ) detected 

HN 

N 

121 453.3 ( M + 1 ) detected 

HN 

N 
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-continued 

Ex . # Structure MS m / z 

122 453.4 ( M + 1 ) detected 

HN 

123 465.2 ( M + 1 ) detected 

HN 

124 495.3 ( M + 1 ) detected 

HN Que 
125 469.2 ( M + 1 ) detected 

HN HN 

N 

126 466.3 ( M + 1 ) detected 

HN 
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-continued 

Ex . # Structure MS m / z 

127 523.3 ( M + 1 ) detected 

HN 

128 439.4 ( M + 1 ) detected 

HN 

129 455.4 ( M + 1 ) detected 

HN 

mo N 
130 494.3 ( M + 1 ) detected 

HN 

N 

131 483.2 ( M + 1 ) detected 

HN HN 

' N 
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-continued 

Ex . # Structure MS m / z 

132 444.1 ( M + 1 ) detected 

HN 

133 428.4 ( M + 1 ) detected 

HN 

N 

134 439.3 ( M + 1 ) detected 

HN 

135 469.2 ( M + 1 ) detected 

HN 72 N 

136 468.3 ( M + 1 ) detected 

HN 

N 
N 
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-continued 

Ex . # Structure MS m / z 

137 452.4 ( M + 1 ) detected 

N 
HN 

HN 

N 

138 398.3 ( M + 1 ) detected 

HN 

139 469.3 ( M + 1 ) detected 

HN 

meno 
140 460.3 ( M + 1 ) detected 

HN 

S 

141 469.3 ( M + 1 ) detected hogy HN 
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-continued 

Ex . # Structure MS m / z 

142 495.2 ( M + 1 ) detected 

HN 

N 

N 

143 497.3 ( M + 1 ) detected 

HN 

ZI 

HO 
N 

144 469.2 ( M + 1 ) detected 

HN yo 
145 467.4 ( M + 1 ) detected 

HN 

N 

146 454.4 ( M + 1 ) detected 

Shen 
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-continued 

Ex . # Structure MS m / z 

147 484.3 ( M + 1 ) detected 

HN syd 
148 429.3 ( M + 1 ) detected 

OH HN 

149 454.4 ( M + 1 ) detected 

HN N ya 
N 

150 484.1 ( M + 1 ) detected 

HN HN N 

N 

151 482.3 ( M + 1 ) detected 

HN 
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-continued 

Ex . # Structure MS m / z 

152 429.3 ( M + 1 ) detected 

HN N 

' N 

153 524.2 ( M + 1 ) detected 

HN N 

154 452.4 ( M + 1 ) detected 

HN N 

N 

155 479.2 ( M + 1 ) detected 

HN 

156 440.2 ( M + 1 ) detected 

HN N 
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-continued 

Ex . # Structure MS m / z 

157 470.3 ( M + 1 ) detected 

HN N 

N 

158 472.1 ( M + 1 ) detected 

HN N 

159 455.1 ( M + 1 ) detected 

HN N 

160 453.4 ( M + 1 ) detected 

HN N 

HN 

161 413.2 ( M + 1 ) detected 

HN N 
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80 

-continued 

Ex . # Structure MS m / z 

162 456.2 ( M + 1 ) detected 

HN ya 
N 

163 467.3 ( M + 1 ) detected 

HN 

164 445.1 ( M + 1 ) detected 

HN 

N ? 

165 496.4 ( M + 1 ) detected 

N 
HN N 

166 496.2 ( M + 1 ) detected 

HN N 
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-continued 

Ex . # Structure MS m / z 

167 439.2 ( M + 1 ) detected 

HN 

N 

N 

168 466.3 ( M + 1 ) detected 

HN 

N 

169 438.4 ( M + 1 ) detected 

HN quod 
170 495.2 ( M + 1 ) detected 

HN 

MezN 

N 

171 461.3 ( M + 1 ) detected 

HN N 
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82 

-continued 

Ex . # Structure MS m / z 

172 497.1 ( M + 1 ) detected 

HN HN 

N 
N 

173 497.3 ( M + 1 ) detected 

HN 

174 469.3 ( M + 1 ) detected 

HN 
IL 

175 482.2 ( M + 1 ) detected 

HN 

N 

176 480.4 ( M + 1 ) detected 

HN 

N 
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-continued 

Ex . # Structure MS m / z 

177 471.3 ( M + 1 ) detected 

HN 

H 

N 

178 509.2 ( M + 1 ) detected 

HN N 

179 495.3 ( M + 1 ) detected 

HN 
TL 

N 

180 467.3 ( M + 1 ) detected og HN 

N 

N 

181 474.3 ( M + 1 ) detected 

HN 

S 
N 

N 



US 2021/0008023 A1 Jan. 14 , 2021 
84 

-continued 

Ex . # Structure MS m / z 

182 537.3 ( M + 1 ) detected 

HN 

183 480.2 ( M + 1 ) detected 

HN 

N 

184 468.1 ( M + 1 ) detected 

HN 

TZ 
N 

185 451.3 ( M + 1 ) detected 

HN 

N 
N 

186 466.3 ( M + 1 ) detected 

HN 

HN 



US 2021/0008023 A1 Jan. 14 , 2021 
85 

-continued 

Ex . # Structure MS m / z 

187 483.3 ( M + 1 ) detected 

HN 

N 

188 465.4 ( M + 1 ) detected 

HN 

N fo 
189 458.1 ( M + 1 ) detected 

HN 

NS 
' N 

190 442.3 ( M + 1 ) detected 

HN 

191 483.3 ( M + 1 ) detected 

HN 

N 
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-continued 

Ex . # Structure MS m / z 

192 453.3 ( M + 1 ) detected 

HN 

N 

193 509.5 ( M + 1 ) detected 

HN 

N 

194 443.3 ( M + 1 ) detected 

HN N 

N 

195 498.3 ( M + 1 ) detected 

HN 

N 

196 472.2 ( M + 1 ) detected 

HN S 

IZ N 
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-continued 

Ex . # Structure MS m / z 

197 442.2 ( M + 1 ) detected 

HN 

NI 
N 

N 

198 456.2 ( M + 1 ) detected 

HN 

ZI NS 

199 486.2 ( M + 1 ) detected 

be HN 

200 500.2 ( M + 1 ) detected 

S sywa 
201 412.3 ( M + 1 ) detected 

HN 

N 
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-continued 

Ex . # Structure MS m / z 

202 469.3 ( M + 1 ) detected 

racemic 

HO HN 

be No 

203 471.3 ( M + 1 ) detected 
racemic 

HO HN ?? 
204 442.3 ( M + 1 ) detected 

HN NH 

205 470.3 ( M + 1 ) detected 

HN 

206 459.3 ( M + 1 ) detected 

HN 2 

N 
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-continued 

Ex . # Structure MS m / z 

207 459.2 ( M + 1 ) detected 

HN 

208 CI 479.3 ( M + 1 ) detected 

HN 

N 

209 478.2 ( M + 1 ) detected 

HN 

210 454.1 ( M + 1 ) detected 

HN 

* 111110 N 

N 

211 454.2 ( M + 1 ) detected 

HN 
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-continued 

Ex . # Structure MS m / z 

212 531.2 ( M + 1 ) detected 

HN 

mu 
213 467.3 ( M + 1 ) detected 

HN 

214 495.2 ( M + 1 ) detected 

HN 

215 509.3 ( M + 1 ) detected 

HN 

216 510.1 ( M + 1 ) detected 

HN 

N 
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-continued 

Ex . # Structure MS m / z 

217 524.2 ( M + 1 ) detected ory N HN 

218 479.2 ( M + 1 ) detected 

HN 

N 
N N 

219 455.2 ( M + 1 ) detected 

HN 

220 455.2 ( M + 1 ) detected 

HN 

221 525.2 ( M + 1 ) detected 

no HN 

* 11110 

' N 
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-continued 

Ex . # Structure MS m / z 

222 532.2 ( M + 1 ) detected 

HN 

How 
223 496.3 ( M + 1 ) detected 

HN N 

224 510.1 ( M + 1 ) detected 

HN 

N 

225 511.2 ( M + 1 ) detected 

HN 

N 

226 525.3 ( M + 1 ) detected 

N HN 

' N 
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-continued 

Ex . # Structure MS m / z 

227 492.2 ( M + 1 ) detected 

on HN N 

228 412.2 ( M + 1 ) detected 

HN 

N 

229 480.2 ( M + 1 ) detected 

HN 

N 
N 

230 482.2 ( M + 1 ) detected 

HN 

231 496.3 ( M + 1 ) detected 

HN N 

N 
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-continued 

Ex . # Structure MS m / z 

232 482.3 ( M + 1 ) detected 

HN 

N 

233 468.2 ( M + 1 ) detected 

HN 

N 
' N 

234 468.2 ( M + 1 ) detected 

HN 

N 

235 481.1 ( M + 1 ) detected 

HN 

236 545.1 ( M + 1 ) detected 

g B HN N 
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-continued 

Ex . # Structure MS m / z 

237 538.2 ( M + 1 ) detected 

HN 

238 469.2 ( M + 1 ) detected 

HN 

239 483.2 ( M + 1 ) detected 

HN 

N 

240 511.1 ( M + 1 ) detected 

HN 

241 523.2 ( M + 1 ) detected 

HN N 

N 
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-continued 

Ex . # Structure MS m / z 

242 524.1 ( M + 1 ) detected 

HN N 

243 538.2 ( M + 1 ) detected 

HN 

244 486.1 ( M + 1 ) detected 

HN ' S 

N ? 
N 

245 504.3 ( M + 1 ) detected 

HN 

246 456.4 ( M + 1 ) detected 

HN 

NE 
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-continued 

Ex . # Structure MS m / z 

247 426.4 ( M + 1 ) detected 

HN 

HO N 

248 384.4 ( M + 1 ) detected 

HN 

?? . 

249 570.0 ( M + 1 ) detected 

HN N 

250 549.2 ( M + 1 ) detected 

OH HN 

Bno . 
N 

251 459.4 ( M + 1 ) detected 

HN OH 

HO 
N 
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-continued 

Ex . # Structure MS m / z 

252 459.4 ( M + 1 ) detected 

HN OH 

HO N 
N 

' N 

253 518.3 ( M + 1 ) detected 

HN 

N 

254 470.3 ( M + 1 ) detected 

HN 

255 CI 538.2 , 540.2 
( M + , CI 

pattern ) detected 

HN 

N 

N 

256 454.3 ( M + 1 ) detected 

N 

N 
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99 

-continued 

Ex . # Structure MS m / z 

257 499.2 ( M + 1 ) detected 

HN 

N 

258 456.3 ( M + 1 ) detected 

HN 

N 

259 455.2 ( M + 1 ) detected 

HN 

N 

260 497.3 ( M + 1 ) detected 

HN 

N 

261 498.1 ( M + 1 ) detected 

HN 

N N 












