
QUINOLINONE DERIVATIVES FIELD OF THE INVENTION This invention pertains generally to
treating diseases characterized by 5augiogenesis including cancer. More specifically, the invention
described herein pertains to treating diseases characterized by activity of vascular endothelial growth
factor receptor tyrosine ldnases. The. present invention provides, small molecule inhibitors of vascular
endothelial growth factor receptor tyrosine kinase, pharmaceutical formulations containing such
inhibitors, methods of treating patients 10 with such pharmaceutical formulations, and to methods of
preparing such pharmaceutical formulations and inhibitors. BACKGROVND OF THE INVENTION
Capillaries reach into almost all tissues of the human body and supply tissues with oxygen and
nutrients as well as removing waste products. Under 15typical conditions, the endothelial cells lining
the capillaries do not divide, and capillaries, therefore, do not normally increase' in number or size in a
human adult. Under certain normal conditions, however, such as when a tissue is damaged, or during
certain parts of the menstrual cycle, the capillaries begin to proliferate rapidly. This process of forming
new capillaries from pre-existing blood vessels is 20 known as angiogenesis or neovascularization. See
Folkman, J. Scientific American 275, 150-154 (1996). Angiogenesis during wound healing is an
example of pathophysiological neovascularization during adult life. During wound healing, the additional
capillaries provide a supply of oxygen and nutrients, promote granulation tissue, and aid in waste
removal. After termination of the healing process, the 25capillaries normally regress. Lymboussaki, A.
."Vascular Endothelial Growth Factors and their Receptors in Embryos, Adults, and in Tumors"
Academic  -9- Dissertation, University of Helsinki, Molecular/Cancer Biology Laboratory and
Department of Pathology, Haariman Institute, (1999)            Angiogenesis also plays an important role
in the growth of cancer cells. It is known that once a nest of cancer cells reaches a certain size, roughly
1 5 to 2 mm in diameter, the cancer cells must develop a blood supply in order for the tumor to grow
larger as diffusion will not be sufficient to supply the cancer cells with enough oxygen and nutrients.
Thus, inhibition of angiogenesis is expected to halt the growth of cancer cells. 



Receptor tyrosine kinases (RTKs) are transmembrane polypeptides 10 that regulate developmental cell
growth and differentiation, remodeling and regeneration of adult tissues. Mustonen, T. et al., J. Cell
Biology 129, 895-898 (1995); van der Geer, P. et al. Ann Rev. Cell Bin', 10, 251-337 (1994).
Polypeptide ligands known as growth factors or cytokines, are known to activate RTKs. Signaling RTKs
involves ligand binding and a shift in conformation in the 15 external domain of the receptor resulting in
its dimerization. Lymboussaki, A. "Vascular Endothelial Growth Factors and their Receptors in
Embryos, Adults, and  in Tumors" Academic Dissertation, University of Helsinki, Molecular/Cancer
Biology Laboratory and Department of Pathology, Haartman Institute, (1999); Ullrich, A. et al., Cell 61,
203-212 (1990), Binding of the ligand to the RTK 20 results in receptor trans-phosphorylation at specific
tyrosine residues and subsequent activation of the catalytic domains for the phosphorylation of
cytoplasmic substrates. Id. Two subfamilies of RTKs are specific to the vascular endothelium. These
include the vascular endothelial growth factor (VEGF) subfamily and the Tie l5 receptor subfamily.
Class III RTKs include VEGFR-1, VEGFR-2, and VEGFR-3. Shibuya, M. et al., Oncogene 5, 519-525
(1990); Terman, B. et al., Oncogene 6, 1677-1683 (1991); Aprelilcova, 0. et al., Cancer Res. 52,
746-748 (1992).  -3- identified as a major inducer of angiogeriesis and vasculogenesis. Ferrara, N. et
al., Endocrinol. Rev. 18, 4-25 (1997). VEGF is known to specifically bind to RTKs including VEGFR-1
and VEGFR-2. DeVries, C. et al., Science 255, 989- 991 (1992); Quinn, T et al., Proc. Natl. Acad, Sci.
90, 7533-7537 (1993). VEGF 5 stimulates the migration and proliferation of endothelial cells and
induces angiogenesis both in vitro and in vivo. Connolly, D. et al., I. Biol. Chem. 264, 20017-20024
(1989); Connolly, D. et at , I Clin. Invest. 84, 14704478 (1989); Ferrara, N. et al., Endocrine. Rew. 18,
4-25 (1997); Leung, D. et al., Science 246, 13061309 (1989); Plottet, J. et al., EM130 I 8, 3801-3806
(1989). 10Because aiagiogenesis is known to be critical to the growth of cancer and to be controlled by
VEGF and VEGF-RTK, substantial efforts have been undertaken to develop therapeutics that are
antagonists of VEGF-RTK to thereby inhibit or retard angiogenesis, and, hopefully, interfere or stop
tumor proliferation. A wide variety of chemical compounds and compositions have been 15 reported as
having activity against one of more the VEGF-RTKs. Examples include quinoline derivatives such as
described in WO 98/13350, aminonicotinamide derivatives (see, e.g., WO 01/55114), antisense
compounds (see, e.g., WO 01/52904), peptidornimetics (see, e.g., WO 01/52875), quinazoline
derivatives (see, e.g., U.S. Patent No. 6,258,951) monoclonal antibodies (see, e.g., EP 1 086 



20705. Al), various 5,10,15,20-tetraaryl-porphyrins and 5,10,15-triaryl-correles (see, e.g., WO
00/27379), heterocyclic alkanesulfonic and alkane' carboxylic acid derivatives (see, e.g., DF19841985),
oxindolylquinazoline derivatives (see, e.g., WO 99/10349), 1,4-diazaanthracine derivatives (see, e.g.,
U.S. Patent No. 5,763,441), and cinnolhie derivatives (see, e.g., WO 97/34876), and various 25
indazole compounds (see, e.g., WO 01/02369 and WO 01/53268).           Various indolyi substituted
compounds have recently been disclosed in WO 01/29025, WO 01/62251, and WO 01162252, and
various beuzimidazoly1 compounds have recently been disclosed in WO 01/28993. These compounds
are reportedly capable of inhibiting, modulating, and/or regulating signal transduction  -4- of both
receptor-type and non-receptor tyrosine kinases. Some of the disclosed compounds contain a
quiriolone fragment bonded to the incloly1 or benzimidazolyl group. The synthesis of 4-bydroxy
quinolone and 4-hydroxy quimAine 5 derivatives is disclosed in a number of references. For example,
Ukrainets et a have disclosed the synthesis of 3-(benzimidazol-2-y1)-4-hydroxy-2-oxo-1,2-
clihydroquinoline. Ukraine, I. et al., TeL Lett. 42, 7747-7748 (1995); Ukrainets, I. et al., Khimiya
GeterotsiklichesIdidi Soedinii, 2, 239-241(1992). Ula-ainets has also disclosed the synthesis,
anticorivulsive and antithyroid activity of other 4- 10 hydroxy quinolones and thio analogs such as
111-2-oxo-3-(2-henzimidazoly1)-4- hyrdoxyquinoline. Ukrainets, I. er al., Khirtilya Geterotsiklicheskikh
Soedinii, I, 105-108 (1993); Ukrainets, J. et al., 1Chintiya GeterotsiklichesIdlch Soedinii, 8, 1105-1108
(1993); Ukrainets, I. et al., Chem. Heterocyclic Comp. 33, 600-604, (1997). 15The synthesis of various
quinoline derivatives is disclosed in WO 97/48694. These compounds are disclosed as capable of
binding to nuclear hormone receptors and being useful for stimulating osteoblast proliferation and bone
growth. The compounds are also disclosed as being useful in the treatment or prevention of diseases
associated with nuclear hormone receptor families_ 20Various quinoline derivatives in which the
benzene ring of the quinolone is substituted with a sulfur group are disclosed in WO 92/18483. These
compounds are disclosed as being useful in pharmaceutical formulations and as medicaments_
Quinolone and coumarin derivatives have been disclosed as having 25 use in a variety of applications
unrelated to medicine and pharmaceutical formulations. References that describe the preparation of
quinolone derivatives for use in photopolymerizable compositions or for luminescent properties include:
U.S. Patent No. 5,801,212 issued to Okamoto et al.; JP 8-29973; JP 7-43896; JP 6-9952; JP
63-258903; EP 797376; and DE 23 63 459.  



-5-             Despite the exploration of a variety of chemistries to provide VEGFRTK-antagonist
therapies, a continuing need exists for coMpounds that inhibit the proliferation of capillaries, inhibit the
growth of tumors, and/or inhibit vascular endothelial growth factor receptor tyrosine kinase and
pharmaceutical formulations 5 that contain such compounds. A need also exists for methods for
adininistering such compounds and pharmaceutical formulations to patients in need thereof.
SUMMARY OF THE INVENTION             The present invention provides compounds, pharmaceutical
formulations including the compounds, methods of preparing the pharmaceutical 10 formulations, and
methods of treating patients with the pharmaceutical formulations and compounds.            The present
invention provides a first group of compounds having the structure I. The invention also provides
tantonaers of the compounds, pharmaceutically acceptable salts of the compounds, and
pharmaceutically 15acceptable salts of the tautomers. Structure I has the following formula:  where, in
the first group of compounds. Y is selected from -OR' groups, -C(--0)-le groups, -NW2R13 groups,
substituted or unsabstituted alkynyl groups, substituted or unsubstituted  -6- beterocyclylalicyl groups,
substituted or unsubstituted alkylaminoallcyl groups, substituted or unsubstituted dialicylaminoalkyl
groups, substituted or unsubstituted arylaminoallcyl groups, substituted or wasubstituted
diarylamirmancyl groups, substituted or unsubstituted (allcyl)(aryBaminoalkyl groups, substituted or. 5
unsubstituted beterocyclylaminoalkyl groups, substituted or unsubstituted saturated beterocycly1
groups, substituted or unsubstituted beterocyclyloxyalkyl groups, substituted or unsubstituted
hydroxyalkyl groups, or substituted or unsubstituted aryloxyalkyl groups; Z is selected from 0, S, or NR"
groups; 10R1, --22 121, and R4 may be the same or different and are 



independently selected from II, Cl, Br, F, I, -CN, -NO; -011, -OR" groups, groups, substituted or
unsubstituted amidinyl groups, substituted or unstthstituted gtanidinyl groups, substituted or
unsubstituted primary, secondary, or tertiary alkyl groups, substituted or unsubstituted aryl groups,
substituted or 15unsubstituted alkenyl groups, substituted or unsubstituted alkynyl groups, substituted
or unsubstituted heterocyclyl groups, substituted or nnsubstitutecl aminoalkyl groups, substituted or
unsubstituted alkylaminoalkyl groups, substituted or unsubstituted dialicylaminoalkyl groups,
substituted or unsubstituted arytaminoalkyl groups, substituted or unsubstituted diaryiaminoalkyl
groups, 20substituted or unsuLstituted (alkyl)(aryl)aminoalicyl groups, substituted or unsubstituted
beterocyclylalkyl groups, substituted or unsubstituted dibeterocyclylaminoalkyl groups, substituted or
unsubstituted (heterocycly1)(alkyBarninoallcyl groups, substituted or unsubstituted
(heterocycly1)(azyDarainoalkyl groups, or -C(----0)12'5 groups; 2512.5, R6, 127, and RE may be the
same or different and are independently selected from 11, Cl, Br, F, I, -NO3, -OH, -01119 groups,
-NORgroups, -S11, -SR groups, -Ser-0)11" groups, -S(=0)2R24 groups, -CN, substituted  or
unsubstituted amidinyl groups, substituted or unsubstituted guanidinyl groups, substituted Or
uusubstituted primary, secondary, or tertiary alkyl groups, substituted  -7- or unsubstitutecl aryl groups,
substituted or unsubstituted alIcenyl groups, substituted or unsubstituted alkynyl groups, substituted or
unsubstituted heterocycly1 groups, substituted or unsubstituted heterocyclyialkyl groups,
-C(-0)legroups, substituted or unsubstitated arninoalkyl groups, substituted or unsubstihned
alkylaminoalkyl 5 groups, substituted or imsubstituted dialkylaminoalkyl groups, substituted or
unsubstituted azylaminoalkyl groups, substituted or unsubstituted diarylarninoalkyi groups, substituted
Or unsubstituted (alkyl)(aryl)aminoalkyl groups, substituted or unsubstituted heterocydylaminoalkyl
groups, substituted or unsubstituted diheterocyclylaminoalkyI groups, substituted or unsubstituted 10
(heterocyclyl)(alkyl)aminoalkyl groups, substituted or unsubstituted (heterocyclyI)(aryl)aminoalkyl
groups, substituted or unsubstituted hydroxyalkyl groups, substituted or unsubstituted alkoxyalkyl
groups, substituted or unsnbstituted aryloxyalkyl groups, or substituted or unsubstituted
heterocyclyloxyalkyl groups; R9 and Rm may be the same or different and are independently 15
selected from H, -011, substituted or unsubstioned alkoxy groups, substituted or unsubstituted aryloxy
groups, -NIL, substituted or unsubstituted alkylamino groups, substituted or unsubstitated arylamino
groups, substituted or unsubstituted dialkylamino groups, substituted or unsubstituted diarylamino
groups, substituted or unsubstitated (aLkyl)(aryl)amino groups, substituted or unsubstituted alkyl
groups, 20 substituted or unsubstituted aryl groups, -C(-0)13, -C(=0)-allcyl groups, or C( =O)-aryl
groups;           RI is selected from substituted or unsubstituted aryl groups, substituted or unsubstituted
heterocyclyl groups, -C(-0)11, -C(=0)-alkyl groups, -C(---0)-aryl groups, -C(=0)0-alkyl groups,
-C(=0)0-aryl groups, -C(-0)N142, 



25 -C(----0)NH(alkyl) groups, -C(--0)NH(ar)r1) groups, -C(=0)1,1(alkyl)2 groups, -C(=0)N(ary1)2
groups, -C(-0)N(alkyl)(aryl) groups, -NM, -NH(alkyl) groups, :-,NH(aryl) groups, -N(alkyl)2 groups,
-N(aLkyl)(aryl) groups, -N(aryl)z groups, -NET(heterocycly1) groups, -N(heteroeyely1)2 groups,
-N(alkyl)(heterocyclyI) groups, -N(ary1)(heterocycly1), -C(-0)NH(heterocycly1) groups, 30
-C(----0)N(heterocycly1)2 groups, -C(=0)N(alkyl)(heterocycly1) groups,  -8-  C(-0)N(aryl)(heterocycly1)
groups, or substituted or unsubstitutecl heterocyclylalkyl groups; Rm is selected from H,-NH(alkyi)
groups, -NH(aryl) groups,  N(alkyl)2 groups, -N(aryl)2 groups, -N(alkyl)(aryl) groups, -N14(lieterocycly1)
5groups, -N(heterocyclyl)z groups, -N(alkyl)(heterocycly1) groups, -N(ary1)(beterocycly1) groups,
-0-alkyl groups, 0-aryl groups, heterocyclyloxyalkyl groups, or substituted or unsubstituted aryl groups;
Rm is selected from H, substituted Of unsubstitated alkyl groups, substituted or unsubstituted aryl
groups, or substituted or =substituted heterocyclyi 10groups;            Rm is selected from substituted or
unsubstituted alkyl groups, substituted or unsubstitated aryl groups, substituted or unsubstituted
heterocyclyl groups, -OH, alkoxy groups, aryloxy groups; -N112, substituted or =substituted
heterocyclylalkyl groups, substituted or uusubstituted aminoalkyl groups, substituted 15or unsubstituted
alkylarninoalkyl groups, substituted or =substituted dialkylaminoal_kyl groups, substituted or
unsubstituted arylarninoalkyl groups, substituted or =substituted diarylaminoalkyl groups, substituted or
unsubstitutecl (alltyl)(aryl)aminoalkyl groups, substituted or unsubstituted alkylamino groups,
substituted or =substituted arylamino groups, substituted or =substituted 20dialkylarnino groups,
substituted or unsubstituted diarylamino groups, substituted or =substituted (alkyl)(aryl)amino groups,
-C(=0)I-1, -C(=O)-alkyl groups,  C(=0)-aryl groups, -C(=0)0-alkyl groups, -C(=0)0-aryl groups,
-C(=0)N112  C(=0)N711(alkyl) groups, -C(=0)N11(aryl) groups, -C(ffi0)1\1(aUcy1)2 groups,
C(=0)N(ary1)2 groups, -C(=0)N(alicyp(aryl) groups, -C(=0)-heterocycly1 



25 groups, -C(=0)-0-heterocycly1 groups, -C(=0)N11(heterocycly1) groups, -C(----0)-N(reterocycly1)
groups, -C(=0)N(ary1)(heterocycly1) groups, substituted or unsubstituted heterocyclylaminoalkyl
groups, substituted or unsubstituted hydroxyallcyl groups, substituted or uusubstituted alkoxyalkyl
groups, substituted or  -9- unsubstituted aryloxyalkyl groups, substituted or misubstituted
heterocyclyloxyalkyl groups, or -C(=0)-N(alkyl)(heterocyciy1) groups;           R'3 and le9 may be the
same or different and are independently selected from substituted or unsubstitated alkyl groups,
substituted or unsubstituted 5aryl groups, substituted or uusubstituted heterocycly1 groups, substituted
or unsubstituted heterocyclytalkyl groups, -C(=0)11, -C(=0)-alkyl groups., -C(-0)-aryi groups,
-C(t--0)N112, -C(=-0)N1-1(alkyl) groups, -C( r-- 0)N11(aryl) groups, -C(=0)N(allryI)2 groups,
-C(---0)N(ary1)2 groups, -C(=0)N(alkyl)(aryl) groups, -NH(heterocycly1) groups, -N(heterocycly1)2
groups, 10 -N(alkyl)(heterocycly1) groups, -N(ary1)(heterocycly1) groups, substituted or unsubstituted
aminoalkyl groups, substituted or unsubstituted alkylaminoalkyl groups, substituted or unsubstituted
diallrylaminoalkyi groups, substituted or unsubstituted arylaminoalkyl groups, substituted or
unsubstituted diarylaminoalkyl groups, substituted or unsubstituted (alky0(ary0aminoalkyl groups,
substituted or 15unsubstituted heterocyclyiaminoaikyl, substituted or unsubstimted
diheterocyclylaminoancyl, substituted or uasubstituted (heterocycly1)(allcypamincialkyl, substituted or
unsubstituted (heterocycly1)(ary0arnirmalkyl, substituted or un,substituted alkoxyalkyl groups,
substituted or unsubstituted hydroxyalkyl groups, substituted or unsubstituted 20 aryloxyalkylgroups, or
substituted or unsubstituted heterocyclyloxyalkyl groups;           R" and le may be the same or different
and are independently selected from H, substituted or unsubstitated alkyl groups, substituted or
unsubstituted aryl groups, or substituted or unsubstituted heterocycly1 groups, R37 andRz may be the
same or different and are independently 25selected from H, substituted or unsubstituteci allcyl groups,
substituted or unsubstituted aryl groups, substituted or unsubstituted heterocyclyl groups, -C(=0)H,
-C(=0)-alky1 groups, -C(=0)-aryl groups,-C(=0)NH2,  -Ce=0)NH(alkyl) groups, -C(=0)NH(aryI) groups,
-C(=0)N(alky1)2 groups, -C(=0)N(ary1)2 groups, -C(=-0)N(alkyl)(aryl) groups, -C(=0)0-allcy1 groups,.  



-10- 0)0-aryl groups, substituted or unsubstituted heterocyclylalkyl groups, substituted or =substituted
arninoalkyl groups, substituted or =substituted allcylaminoalkyl groups, substituted or =substituted
dialkyIaminoallod groups, substituted or unsubstituted arylaminoallcyl groups, substituted or
unsubstitutect 5 diarylaminoalkyl groups, substituted or =substituted (alkyl)(aryl)aminoalkyl groups,
-C(=0)-beterocyclyi groups, -C(=0)-0-heterocycly1 groups, -C(=--0)N11(lieterocycly1) groups,
-C(=0)-N(lieterocycly1)2 groups, -C(=0)N(ary1)(heterocycIy1) gimps, substituted or unsubstituted
heterocyclylaminoalkyl groups, substituted or unsubstituted 10 diheterocyclylaminoalkyl groups,
substituted or =substituted (heterocycly1)(alkyl)aminoalkyl groups, substituted or unsubstituted
(tieterocycly1)(aryDaminoalltyl groups, substituted or unsubstituted hydroxyalkyl groups, substituted or
unsubstituted allcoxyalkyl groups, substituted or unsubstituted aryloxyalkyI groups, substituted or
=substituted heterocyclyloxyalkyI groups, or 15-C(-0)-N(aLlcyl)(heterocyc1y1) groups; 124, R22, le,
and 12.22 may be the same or different arid are independently selected from H,-N11(alkyl) groups,
-NH(aryl) groups, -N(alkyl)2 groups, -N(ary1)2 groups, -N(alkyl)(aryl) groups, -NB(heterocycly1) groups,
-N(heterocycly1)(alkyl) groups, -N(heterocycly1)(atyl) groups, 20 -N(heterocycly1)2 groups, substituted
or unsubstittitecl allcyl groups, substituted or unsubstituted aryl groups, -OH, substituted or
unsubstituted alkoxy groups, substituted or masubstituted heterocycly1 groups, substituted or
=substituted aryIoxy groups, heterocyclyloxy groups, -NHOH, -N(alkyl)OH groups, -N(aryl)OH groups,
-N(alkyl)0-alkyl groups, -N(aryl)0-alkyl groups, -N(alkyl)0-aryl groups, or 25 -N(aryl)0-aryl groups; and
R22 is selected from substituted or unsubstituted alkyl groups, substituted or unsubstituted aryl groups,
or substituted or =substituted heterocycly1 groups.             The invention provides a second group of
compounds including compounds having the structure 1, tautorners of the compounds,
pharmaceutically acceptable salts of the compounds, and pharmaceutically acceptable salts of the
tautorners. 5In the second group of compounds:           Y is selected from -0R' groups, -C(--=-0)-Ril
groups, -N1?"1212.13 groups, substituted or unsubstituted alkynyl groups, substituted or uusubstituted
heterocyclylallcyl groups, substituted or ansubstituted alkylaminoalkyl groups, substituted or
misubstituted dialkylaminoalkyl groups, substituted or unsubstituted 10 arylaminoalkyl groups,
substituted or unsubstituted diaryiamirioalkyl groups, substituted or unsubstituted (alkyi)(aryltaminoalkyl
groups, substituted or unsubstituted beterocyclylambioalkyl groups, substituted Or unsubstituted
saturated heterocyclyl groups, substituted or unsubstituted beterocyclyloxyallcyl groups, substituted or
unsubstituted bydroxyalkyI groups, or substituted or unsubstituted 15 aryfoxyalicyf groups; Z is selected
from 0, S, or NR14 groups; 



te, le, and R4 may be the same or different and are independently selected from H, Cl, Br, F. I, -CN,
-NO2, -OH, -OR" groups, -NOR" groups, substituted or unsubstituted amiclinyl groups, substituted or
20 unsubstituted guanidinyl groups, substituted or unsubstituted primary, secondary, and tertiary alkyl
groups, substituted or unsubstituted aryl groups, substituted or unsubstituted alkenyI groups,
substituted or unSubstituted alkynyl groups, substituted or unsubstituted heterocyclyl groups,
substituted or uusubstituted aminoallcyl groups, substituted or unsubstituted allcylairtinoalicyl groups,
substituted 25 or unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted  arylaminoalkyl
groups, substituted or unsubstituted diarylambroaIkyl groups, substituted or unsubstituted
(alkyl)(arypaminoalicyl groups, substituted or unsubstituted heterocyclylallcyl groups, or -C(,--0)R18
groups;  -12-            R5, R6, R7, and R.8 may be the same or different and are independently selected
from H, Cl, Br, F, 1, -N0z, -OH, -0R19 groups, -NR20R21 groups, -SR, -SR2groups, -S(= 0)R21
groups, -S(= 0)2R94 groups, -CN, substituted or unsubstituted amidinyl groups, substituted or
unsubstituted guanidinyl groups, 5 substituted or unsubstituted primary, secondary, and tertiary alkyl
groups, substituted Or unsubstituted aryl groups, substituted or masubstituted alkenyi groups,'
substituted or unsubstituted alkynyi groups, substituted or unsubstituteci heterocyclyi groups,
substituted or unsubstituted beterocyclylalkyl groups, -C(=0)10 groups, substituted or unsubstituted
arninoalkyl groups, substituted or unsubstituted 10 alkylaminoalkyl groups, substituted or unsubstituted
dialkylaminoalkyl groups, substituted or uusubstituted arylaminoalkyl groups, substituted or
unsubstituted diarylanainoalkyl groups, substituted or unsubstituted (alkyl)(aryl)amitioalkyl groups,
substituted or unsubstituMd heterocyclyiaminoalkyl groups, substituted or unsubstituted hydroxyalkyl
groups, substituted or unsubstituted alkoxyallcyl groups, 15substituted or unsubstituted aryloxyalkyl
groups, or substituted or unsubstituted beterocyclyloxyaikyl groups; R9 is selected from the group
consisting of -OH, substituted or unsubstituted alkoxy groups, substituted or unsubstituted aryloxy
groups, -N1-12, substituted or unsubstituted alkylamino groups, substituted or unsubstituted 20
arylanaino groups, substituted or unsubstituted dialkylamino groups, substituted or unsubstituted
diarylamino groups, substituted or unsubstituted (aikyi)(aryl)amino groups, substituted or unsubstituted
alkyl groups, substituted or unsubstituted aryl groups, -C(-0)11, -C(=0)-alkyl groups, or -C(=O)-aryl
groups; 12.39 is selected from substituted or unsubstituted aryl groups, 25 substituted or unsubstitated
heterocycly1 groups, -C(=0)11, -C(=0)-allcyl groups, -C(=O)-aryl groups, -C(=0)0-alkyl groups,
-C(=0)0-aryl groups, -C(=0)NE12, -C(r---0)M1(alkyl) groups, -C(=0)N11(ary1) groups, -C( =0)N(alkyl)2
groups, -C(=0)N(ary1)2 groups, -C(=0)N(alkyl)(aryl) groups, -NH2, -NI-1(alkyl) groups, 



-NH(aryi) groups, -N(alkyl)2 groups, -N(alkyl)(aryl) groups, -N(aryl)z groups, 30 -C(=-0)NE(beterocyclyi)
groups, -C(=0)N(heterocycly1)2 groups,  -13- -C(=0)N(ailtyl)(heterocycly1) groups,
-C(=0)N(ary1)(beterocycIy1) groups, or substituted Or unsubstituted heterocyclyiallcyl groups; 12" is
selected from II, -Nit, -N1-1(alkyl) groups, -NH(aryl) groups, -N(alky1)2 groups, -N(aryl)2 groups,
-N(alkyl)(aryl) groups, -NH(heterocycly1) 5 groups,.-N(beterocycly1)2 groups, -N(alky0(beterocycly1)
groups, -0-alkyl groups, 0-aryl groups, substituted or unsubstituted alkyl groups, or substituted or
unsubstituted aryl groups;              12' is selected from H, substituted or unsubstituterl alkyl groups,
substituted or unsubstituted aryl groups, or substituted or unsubstituted heterocyclyl 10groups;
R" is selected from H, substituted Or unsubstituted alkyl groups, substituted or unsubstituted aryl
groups, substituted or unsubstituted heterocyclyl groups, -OH, alkoxy groups, aryloxy groups, -Nit,
substituted or uusubstituted alkylamino groups,. substituted or unsubstituted arylamino groups,
substituted or 15unsubstituted diallcylamino groups, substituted or Unsubstituted diarylarniuo groups,
substituted Or unsubstituted (alkyl)(aryl)arnino groups, -C(=0)11, -C(=0)--alkyl groups, -C(=-0)-aryl
groups, -C(=0)0-alkyl groups, -C(--0)0-aryl groups, -C(=0)14H2, -C(=0)NI-1(alkyI) groups,
-C(=0)NH(aryl) groups, -C(r-O)N(alkyl)2 groups, -C(=0)N(ary1)2 groups, -C(=0)N(allcyl)(aryl) groups,
substituted or 20 unsubstituted heterocyclylalkyl groups, substituted or unsubstituted aminoalkyl
groups, substituted or unsubstituted alltylamthoalkyl groups, substituted or unsubstitutecl
dialkylaminoalkyl groups, substituted or unsubstitutecl arylaminoalkyl groups, substituted:or
unsubstituted diarylambmalkyl groups, substituted or unsubstituted (alkyl)(aryl)aminoalkyl groups,
-C(=0)-beterocyclylgroups, 25 -C(=0)-0-beterocyclyl groups, -C(=0)NH(fieterocy-ely1) groups,
-C(=0)-19(heterocycly1)2 groups, -C(=0)N(ary1)(beterocyclyI) groups, -C(=0)-N(alkyl)(heterocycly1)
groups, substituted or unsubstitated heterocyclylarninoalkyl groups, substituted or unsubstituted
hydroxyalkyl groups,  -14- substituted or unsubstituted alkoxyadicyl groups, substituted or unsubstituted
aryloxyalicyl groups, or substituted or unsubstituted heterocyclyloxyalkyl groups;            It'4 is selected
from 14, -OH, substituted or unsubstituted alkoxy groups, substituted or nnsubstituted aryboxy groups;
-NE12, substituted or 



5 unsubstituted alkylarnino groups, substituted or unsubstituted arylamino groups, substituted or
unsubstituted dialkylamino groups, substituted or unsubstituted diarylamino groups, substimted or
unsubstituted (alkyl)(aryl)mnino groups, substituted or unsubstituteu alkyl groups, substituted or
unsubstituted aryl groups, -C(=0)H, -C(,---0)-alkyl groups, or -C(-0)-aryl groups; 1.0R5 and R.' may be
the same or different and are independently selected from substituted or unsubstituted alkyl groups,
substituted or unsubstituted aryl groups, substituted or unsubstituted heterocycly1 groups, substituted
or unsubstinned heterocyclyiallcyl groups, -0(=0)11, -C(=0)-alkyl groups, -C(=0)-aryl groups,
-C(=0)Nfl2, -C(=0)NH(alkyl) groups, -C(=0)NH(aryl) 15groups, -C(=-0)N(allcyl)2 groups,
-C(=0)1\1(ary1)2 groups, -C(=0)N(allry1)(ary1) groups, substituted or unsubstituted aminoalkyl groups,
substituted or unsubstituted allcylaminoalkyl groups, substituted or unsubstituted dialkylaminoalkyl
groups, substituted or unsubstituted arylaminoalkyl groups, substituted or unsubstituted
diarylarninoallcyl groups, substituted or unsubstituted (alltyl)(aryl)aminoalkyl 20groups, substimiec or
misubstituted heterocydylaminoalkyl, substituted or unsubstituted dilaeterocyclylaminoallcyl, substituted
or unsubstituted (heterocycly1)(alkyl)aminoalkyl, substituted or urtsubstituted
(heterocycly1)(aryl)aminoaLlcyl, substituted or unsubstituted allwxyalkyl groups, substituted or
unsubstituted hydroxyalkyl groups, substituted or unsubstituted 25aryloxyalkyl groups, or substituted or
uusubstituted heterocyclyioxyallcyi groups;           le and le4 may be the same or different and are
independently selected from H, substituted or unsubstituted alkyl groups, substituted or unsubstituted
aryl groups, or substituted or unsubstituted laeterocycIy1 groups;  -15-            R'7 and R23 may be the
same or different and are independently selected from H, substituted or unsubstituted alkyl groups,
substituted or unsubstituted aryl groups, substituted or unsubstituted heterocycly1 groups,     C(0)H,
-C(--=0)-alkyl groups, -C(=0)-aryI groups,-C(=0)Nlii, 5 -C(=0)NH(a11cyl) groups, -C(=0)NH(aryl)
groups, -C(r-O)N(alkyl)2 groups,  C(=0)N(ary1)2 groups, -C(=0)N(alkyl)(aryl) groups, -C(=0)0-a1ky1
groups, -C(= 0)0-aryl groups, substitirted or unsubstituted beterocyclylallcyl groups, substituted or
unsubstituted arninoalkyl groups, substituted or unsubstituted alkylaminoaLlryl groups, substituted or
unsubstituted dialkylaminoallryI groups, 10substituted or unsubstituted arylaminoalkyl groups,
substituted or unsubstituted diarylarainoalkyl groups, substituted or unsubstitured
(alkyl)(aryl)arninoOkyI groups, -C(-=0)-heterocyclyl groups, -C(=0)-0-heterocyclyi groups,
-C(=0)N1-1(heterocycly1) groups, -C(=0)-N(heterocycly1)2 groups, 



-C(=0)N(ary1)(heterocycly1) groups, -C(=0)-N(allry0(aeterocycly1) groups, 15substituted or
unsubstituted heterocyclyiaminoallcyl groups, substituted or unsubstituted hydroxyalkyl groups,
substituted or unsubstituted alkoxyalkyl groups, substituted or unsubstituted aryloxyalkyI groups, or
substituted or unsubstituted beterocyclyloxyalkyl groups; RTh, le, and R7-5 may be the same or
different and are 20 independently selected from 11, N1-12, -NT-1(alkyl) groups, -NH(aryl) groups,
N(alkyl)2 groups, -N(aryl)2 groups, -N(alkyl)(aryl) groups, -Nkl(heterocycly1) groups,
-N(heteroeye1y1)(a11cy!) groups, -N(lieteroeycly1)(aryl) groups,.  N(heterocycly1)2 groups, substituted
or unsubstituted alkyl groups, substituted or unsubstituted my! groups, -OH, substituted or
unsubstitutecl alkoxy groups, 25substituted or unsubstituted heterocyclyi groups, substituted or
unsubstituted aryloxy groups, -NI-10H, -N(alkyl)OH groups, -N(aryl)OH groups, -N(alkyl)0-alkyl groups,
-N(ary1)0-alkyl groups, -N(a1kyl)0-ary1 groups, or -N(ary1)0-ary1 groups; and  16-           R is selected
from substituted or unsubstituted alkyl groups, substituted or unsubstituted aryl groups, or substituted
or unsubstituted heterocyclyl groups. The invention provides a third group of compounds including 5
compounds having the structure 1, tautomers of the compounds, pharmaceutically acceptable salts of
the compounds, and pharmaceutically acceptable salts of the tautomers. In the third group of
compounds: Y is selected from -OH, SH, alkylthio groups, arylthio groups, -OR' 10 groups, -C(=--0)-R"
groups, -N1t12R13 groups, -CN, substituted or uusubstituted alkyl groups, substituted or unsubstitute.d
alkenyl groups, substituted or unsubstituted alkyny groups, substituted or nnsubstituted aralkyl groups,
substituted or unsubstinited heterocyclylalkyl groups, substituted or unsubstituted alkylaminoalkyl
groups, substituted or unsubstituted diallcylanabioallcyl groups, 15substituted or unsubstituted
arylaminoalkyl groups, substituted or unsubstituted diarylaminoalkyl groups, substituted or
unsubstituted (alkyl)(ary.baminoalkyl groups, substituted or unsubstituted heterocyclylaminoallcyl
groups, substituted or unsubstituted heterocyclyl groups, substituted or unsubstituted aryl groups,
substituted or unsubstituted heterocyclyloxyalicyl groups, substituted or 



20 unsubstituted hydroxyalkyl groups, substituted or utsubstituted alkoxyalkyl groups, or substituted or
unsubstituted aryloxyalkyl groups; Z is selected from 0, S, or Me groups; R1, R2, IV, and R4 may be
the same or different and are independently selected from H. Cl, Br, F, I, -CN, -NO2, -OH, -OR" groups,
25-NRI6R17 groups, substituted or unsubstituted anaidinyl groups, substituted Or unsubstituted
guanidinyl groups, substituted or unsubstituted primary, secondary, or tertiary alkyl groups, substituted
or unsubstitutecl aryl groups, substituted or unsubstituted alkenyl groups, substituted or unsubstituted
allcynyl groups,  -17- substituted or =substituted heterocycly1 groups, substituted or unsubstituted
aminoalkyl groups, substituted or unsubstituted alkylaminoalkyl groups, substituted or unsubstituted
dialkylatninoalkyl groups, substituted or =substituted arylaminoalkyl groups, substituted or
unsubstitated diarylaminoalkyl groups, 5 substituted or =substituted (alkyl)(aryDaminoalkyl groups,
substituted or =substituted heterocyclylalkyl groups, or -C(=0)R" groups; R5, R6, le, and 125 may be
the same or different and are independently selected fromCI, Br, F, I, -NO2, -OH, -OR" groups,
-NR2R2t groups, -SH, -SR groups, -S(-=-0)R23 groups, -S(-0)21e groups, -CN, substituted 10 or
unsubstitated amidinyl groups, substituted or unsubstituted guanidinyl groups, substituted or
unsubstituted primary, secondary, or tertiary allcyl groups, substituted or =substituted aryl groups,
substituted or unsubstituted alkenyi groups, substituted or =substituted alkynyl groups, substituted or
unsubstituted heterocyclyl groups, substituted or unsubstituted alkylaminoalkyl groups, substituted or
=substituted 15 dialkylaminoalkyl groups, substituted or =substituted arylaminoallcyl groups, substituted
or unsubstituted diarylaminoalkyl groups, substituted or =substituted (alky0(arypaminoalkyl groups,
substituted or =substituted heterocyclylaikyl groups, -C( ---0)1e groups, substituted or =substituted
aminoalkyl groups, substituted or =substituted heterocyclylarninoallcyl groups, substituted or 20
=substituted hydroxyalkyI groups, substituted Or unsubstituted allcoxyalkyi groups, substituted or
unsubstituted aryloxyalkyl groups, or substituted or unsubstituted beterocyclyloxyalkyl groups;
R9 and Rw may be the same or different and are independently selected from H, -OH, substituted or
unsubstituted alkoxy groups, substituted or 25 unsubstituted aryloxy groups, -NII2, substituted or
unsubstituted alkylamino groups, substituted or =substituted arylamino groups, substituted or
=substituted dialkylannino groups, substituted or unsubstituted diarylamino groups, substituted or
unsubstituted (alky0(ary0amino groups, substituted or unsubstituted alkyl groups, substituted or
unsubstituted aryl groups, -C(----0)11, -C(=0)-alkyl groups, or 



30 -C(0)-aryl groups;  -18-            K1 is selected from substituted or unsubstituted alkyl groups,
substituted or unsubstirated aryl groups, substituted or unsubstituted heterocyclyl groups, substituted or
unsubstituted heterocyclylalkyl groups, -C(= 0)H,  C(=0)-alicyl groups, -C(=0)-aryl groups, -0(=0)0-alkyl
groups, TC(=0)0-aryl 5 groups, -C(=0)&112, -C(=0)N11(allcyl) groups, -C(=0)tql(aryl) groups,
-C(r-O)N(aLicy1)2 groups, -0(=0)N(ary1)2 groups, -C(=0)N(alkyl)(aryl) groups, -N112, -141-1(alkyl)
groups, -NIT(aryl) groups, -N(alkyl)2 groups, -N(alkyl)(aryl) groups, -N(aryl)2 groups,
-Ce=0)M1(lieterocycly1) groups,      C(=0)N(heterocycly1)2 groups, -C(--0)N(alkyl)(beterocycly1)
groups, or 10 -C(=0)N(ary1)(heterocycly1) groups;            RI is selected from IT, -OH, allcoxy groups,
aryloxy groups, -NH2, -N1-1(a11cyl) groups, -N1-1(aryl) groups, -N(alkyl)2 groups, -N(aryl)2 groups,
-N(aRcyl)(aryl) groups, substituted or unsubstituted alkyl groups, -NH(heterocycly1) groups,
-N(beterocycly1)1 groups, -N(alkyl)(heterocycly1) groups, or substituted or 15 unsubstituted aryl
groups;            W2 is selected from H, substituted or unsubstituted alkyl groups, substituted or
unsubstituted aryl groups, or substituted or unsubstituted heterocyclyl groups; W3 is selected from 11,
substituted or unsubstituted alkyl groups, 20substituted or unsubstituted aryl groups, substituted or
unsubstituted heterocyclyl groups, -OH, alkoxy groups, aryloxy groups, -NI-12, substituted or
masubstituted heterocyclylailryl groups, substituted or uusubstiWted aminoallcyl groups, substituted or
unsubstituted alkylarninoalkyl groups, substituted or unsubstituted dialkylaminoalkyl groups, substituted
or uusubstituted arylaminoalkyl groups, 25 substituted or unsubstituted diarylaminoalkyl groups,
substituted Or urisubstituted (alkyl)(aryl)amitioalicyl groups, substituted or unsubstituted alkylamino
groups, substituted or unsubstituted arylarriino groups, substituted or unsubstituted dialkylamino
groups, substituted or unsubstituted diarylamino groups, substituted or unsubstituted (alicyl)(aryparitino
groups, -C(u--0)H, -C(=0)-alkyl groups,  -19-  C(-----0)-ary1 groups, -C(r0)0-a1kyl groups, -C(-0)0-aryl
groups, -C(=-0)N112, -C(-0)N1-1(allcyl) groups, -C(=0)1411(aryl) groups, -C(=0)N(alicy02 groups,
-0(-0)N(ary02 groups, -C(=0)N(alkyl)(aryl) groups, -C(=0)-heterocycly1 groups, -C(=0)-0-heterocyclyl
groups, -C(=0)1?111(heterocycly1) groups, 5 -C( = C)N(heterocyc1y1)2 groups,
-C(=0)N(alkyl)(lieterocycly1) groups, 



C(=0)N(ary))(heterocycly1) groups, substituted or unsubstituted heterocyclylamiimalkyl groups,
substituted or unsubstituted hydroxyallcyl groups, substituted or unsubstituted alkoxyallcyl groups,
substituted or unsubstituted aryloxyalkyl groups, or substituted Or unsubstituted heterocyclyloxyalkyl
groups; 10W5 and W9 may be the same or different and are independently selected from substituted or
unsubstituted alkyl groups, substituted or unsubstitated aryl groups, substituted or unsubstituted
heterocycly1 groups, substituted or unsubstituted heterocyclylalkyl groups, -C(-0)11, -C(=0)-alkyl
groups, -C(=0)-aryl groups, -C(-0)NI-12, -C(---0)1?11-1(alkyl) groups, -C(=0)Nli(ary1) 15 groups,
-C(=0)N(alky1)2 groups, -C(=0)N(ary1)2 groups, -C(=0)N(allcyl)(aryD groups, substituted or
unsubstituted anainoallcyl groups, substituted or unsubstituted alkylaminoalkyl groups, substituted or
unsubstituted dialkylarninoallcyl groups, substituted or unsubstituted arylarninoalkyl groups, substituted
or unsubstituted diarylaminoalkyl groups, substituted or unsubstiruted (alkyl)(arypaminoalltyl 20groups,
substituted or unsubstituted heterocyclylaminoalkyl, substituted or unsubstituted
diheterocyclylaminoalkyl, substituted or unsubstituted (heterocycly1)(alkyl)aminoalkyl, substituted or
unsubstituted (heterocycly1)(aryl)anainoalkyl, substituted or unsubstituted alkoxyalkyl groups,
substituted or unsubstituted hydroxyalkyl groups, substituted or unsubstituted 25aryloxyallcyl groups, or
substituted or unsuhstituted heterocyclyloxyalkyl groups;               and R2 may be the same or different
and are independently !selected from H, substituted or unsubstituted alkyl groups, substituted or
unsubstituted aryl groups, or substituted or unsubstituted heterocyclyl groups;  -20-           R' and le
may be the same or different and are independently selected from II, substituted or unsubstituted allcyl
groups, substituted or unsubstituted aryl groups, substituted or unsubstituted laeterocyclyi groups,
-C(=0)14, -C(=0)-alkyl groups, -C(=0)-aryi groups,-C(=0)NH2, 5 -C(=0)N11(alicyl) groups,
-C(=-0)N11(aryl) groups, -C(=0)N(alky02 groups,  C(=0)N(ary1)2 groups, -C(=0)N(alkyl)(aryl) groups,
-C( =0)0-alkyl groups,  C(=0)0-aryl groups, substituted or unsubstituted heterocyclylalkyl groups,
substituted or unsubstituted aminoallcyl groups, substituted or unsubstituted alkylaminoalltyl groups,
substituted or unsubstituted dialkylaminoalkyl groups, 10substituted or unsubstitmed arylaminoalkyl
groups, substituted or unsubstituted charylaminoalkyl groups, substituted or unsubstituted
(alkyl)(atypaminoallcyl groups, -C(=0)-heterocycly1 groups, -C(=0)-0-beterocycly1 groups, 



C(=O)N}i(beterocyciyl) groups, -C(=0)-N(heterocycly1)2 groups,  O)N(alkyl)(heterocyclyl),
-C(-0)-N(aryi)(beterocycly1) groups, 15substituted or unsubstituted heterocyclylaminoalkyl groups,
substituted or unsubstituted hydroxyalkyl groups, substituted or unsubstituted alkoxyalkyl groups,
substituted or unsubstituted aryloxyallcyl groups, or substituted or unsubstituted beterocyclyloxyallcyl
groups; R", le, l(24, and le may be the same or different and are 20 independently selected from
H,-NII(alkyl) groups, -N11(aryl) groups,-  N(allcyl)z groups, -N(aryl)2 groups, -N(alkyl)(aryl) groups,
-NH(beterocycly1) groups, -Mheterocycly1)(alkyl) groups, -N(beterocycly1)(aryl) groups,
N(heterOcycly1)2 groups, substituted or unsubstimted alkyl groups, substituted or unsubstituted aryl
groups, -011, substituted or unsubstituted alkoxy groups, 25substituted or unsubstituted aryloxy
groups, substituted or unsubstituted beterocycly1 groups, -N1-101-1, -N(alkyl)OH groups, -N(aryl)OH
groups, -N(alkyl)0-alkyl groups, -N(aryl)0-alkyl groups, -N(al1cy1)0-ary1 groups, or 4i(ary1)0-aryl
groups;  -21-            R is selected from substituted or unsubstituted alkyl groups, substituted or
unsubstitmed aryl groups, or substituted or unsubstituted heterocycbd groups. In the third group of
compounds, at least one of R5, R6, R', or R is 5selected from substituted or Pr/substituted amidinyl
groups, substittred or unsubstituted guanidinyl groups, substituted or unsubstituted saturated
heterocyclyl groups, substituted or unsubstituted alkylaminoalkyl groups, substituted or unsubstituted
dialkylaminoalkyl groups, substituted or unsubstituted aryIaminoallcyl groups, substituted or
unsubstituted diarylarninoalkyl groups, substituted or 10unsubstituted (alicyl)(arybaminoalkyl groups,
substituted or unsubstituted heterocyclylalkyl groups, substituted or =substituted heterocyclylamirioalkyl
groups, substituted or unsubstituted hydroxyalkyI groups, substituted or uusubstituted alkoxyalkyl
groups, substituted or unsubstitated aryloxyalkyl groups, or substituted or unsubstituted
beterocyclyloxyalky,1 groups; -01219 groups where R'9 15is selected from substituted or unsubstituted
aryl groups, substituted or unsubstituted heterocyclyl groups, substituted or unsubstituted
heterocyclylalkyl groups, 



C(=0)I-1, -C(=0)-aryl groups, -C(-0)Nfiz, -C(=0)NI-1(alkyI) groups, -C(0)NH(aryl) groups,
-C(=-0)N(alky1)2 groups, -C(=0)N(ary1)2 groups,  C(-0)N(alkyl)(ary1) groups, substituted or
unsubstituted aminoalkyl groups, 20substituted or unsubstituted alkylaminoalkyl groups, substituted or
unsubstituted dialkylaminoalkyl groups, substituted or imsubstituted arylaminoallcyl groups, substituted
or unsubstituted diarylarninoalkyl groups, substituted or unsubstituted (alkyD(aryl)aminoallcyl groups,
substituted or unsubstituted heterOcyclylaminoalkyl groups, substituted or unsubstituted
diheterocyclylaminoalicyl groups, substituted or 25unsubstituted (heterocycly0(a1kyDaminoa11cy1
groups, substituted or unsubstituted (beterocycly1)(aryl)aminoalkyl groups, substituted or unsubstituted
hydroxyalkyl groups, substituted or unsubstituted alkoxyalkyl groups, substituted or unsubstituted
aryloxyalkyl groups, or substituted and unsubstituted heterocyclyloxyalkyl groups; -NIV12.21 groups
where Rm is selected from substituted or unSubstituted heterocyclyl 30groups; -1\11eR74 groups
where R2' is selected from substituted or unsubstituted heterocyclyI groups, -C(=-0)11, -C( 0)-aryl
groups,-C(=0)N112,  -22- -C(=0)N11(alkyl) groups, -C(=0)N11(aryl) groups, -C(=0)N(alky1)2 groups,
-C(=0)N(ary1)2 groups, -C(-0)N(alkyl)(aryl) groups, -C(=z0)0-alky1 groups, -C(=0)0-aryl groups,
substituted or unsubstituted aminoalkyl groups, substituted or unsubstituted alkylaminoallwl groups,
substituted or unsubstituted 5dialkylannuoalkyl groups, substituted or nnsubstituted arylaminoalkyl
groups, substituted or unsubstituted diarylaminoalkyl groups, substituted or unsubstituted
(alkyl)(aryl)aminoalkyl groups, substituted or unsubstituted heterocyclylaminoalkyl groups, substituted
or unsi, tinned hydroxyaLkyl groups, substituted or unsubstituted alkoxyalkyi groups, substituted or
unsubstituted aryloxyalkyl groups, 10substituted or unsubstituted heterocyclylalkyl groups, or
substituted or nnsubstituted heterocyclyloxyalkyl groups; or -C(= 0)R groups where Ras is selected
from II, 44112, -N11(alkyl) groups, -N11(aryl) groups, -N(alkyl)2 groups, -N(aryl)2 groups,
-N(alkyl)(a_ryl) groups, -Nfl(heterocyclyi) groups, -N(teterocyclyI)(alkyl) groups, -N(heterocycly1)(aryl)
groups, -N(beterocycly1)2 groups, substituted or unsubstinfted 15aryl groups, substituted or
unsubstituted aryloxy groups, or substituted or unsubstituted heterocyclyl groups.           The invention
provides a fourth group of compounds having the structure 1, tautorners of the compounds,
pharmaceutically acceptable salts of the compounds, and pharmaceutically acceptable salts of the
tautomers. 20Iii d.e fourth group of compounds:            Y is selected from -OH, SH, alkylthio groups,
arylthio groups, -ORI groups, -C(=O)-R11 groups, -NR.12103 groups, -CN, substituted or unsubstituted
alkyl groups, substituted or unsubstituted alkenyl groups, substituted or unsubstituted alkynyl groups,
substituted or unsubstituted aralkyl groups, substituted 



25or unstihstituted heterocyclylallcyl groups, substituted or unsubstituted alkyiaminoalkyl groups,
substituted or unsubstituted dialicylaraitioalkyl groups, substituted or unsubstituted arylaminoalkyl
groups, substituted or unsubstituted diarylaminoalkyl groups, substituted or unsubstimted
(allcyl)(aryl)aminoalIcyl groups, substituted or unsubstituted heterocyclylaminoalkyl groups, substituted
or  -23- unsubstituted heterocyciy1 groups, substituted or unsubstituted aryl groups, substituted or
unsubstituted heterocyclyloxyalkyl groups, substituted or unsubstituted hydroxyacyl groups, substituted
or unsubstitated allcoxyalkyl groups, or substituted or unsubstituted aryloxyalkyl groups; 5Z is selected
from 0, S, or NO groups; RI, R2, 123, and R4 may be the same or different and are independently
selected from H, Cl, Br, F, 1, -CN, -NO2, -OH, -0R15 groups, -NR161417 groups, substituted or
unsubstituted auniclinyl groups, substituted or unsubstituted guanidinyl groups, substituted or
unsubstituted primary, secondary, or 10 tertiary alkyl groups, substituted Or unsubstituted aryl groups,
substituted or unsubstituted alkenyl groups, substituted or unsubstituted allynyl groups, substituted or
unsubstituted hetcrocyc1y1 groups, substituted or unsubstituted aminoallcyl groups, substituted or
unsubstituted alkylarninoalkyl groups, substituted or unsubstituted dialkylaminoalicyl groups,
substituted or unsubstituted 15 arylaminoalkyl groups, substituted or unsubstituted diarylaminoalkyl
groups, substituted or unsubstituted (alkyl)(aryBandimallcyl groups, substituted or unsubstituted
heterocyclylalkyl groups, or -C(=-0)Ie groups; 125, R6, R7, and le may be the same or different and are
independently selected from H, Cl, Br, F, I, -N0z, -OH, -01219 ,groups, -INTRaRn 20 groups, -SII,
-SR22 groups, -S(.= 0)Rn groups, -S( 0)2R24 groups, -CN, substituted or unsubstituted amidinyl
groups, substituted or unsubstiMted guanidinyl groups, substituted or unsubstituted primary,
secondary, or tertiary alkyl groups, substituted or unsubstimted aryl groups, substituted or
unsubstitated alkenyl groups, substituted or unsubstituted alkynyi groups, substituted or nasubstituted
beterocycly1 groups, 25substituted or unsubstiruted allcylaminoallcyl groups, substituted or
unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl groups, substituted
or unsubstituted diarylarninoallcyl groups, substituted or unsubstitated (alkyl)(aryl)aminoalltyl groups,
substituted or unsubstituted heterocyclyialkyl groups, -C(=0)Rn groups, substituted or nnsubstituted
arainoalkyl groups,  -24- substituted or =substituted beterocyclylaminoalkyl groups, substituted or
unsubstitutecl hydroxyalkyl groups, substituted or =substituted alkoxyalkyl groups, substituted or
unsubstituted aryloxyalkyl groups, or substituted or =substituted heterocyclyloxyalkyl groups; 5Wand
R,I4 may be the same or different and are independently selected from H, -OH, substituted or
unsubstituted alkoxy groups, substituted or unsubstituted aryloxy groups, -NI substituted or
=substituted allcylamino groups, substituted or unsubstituted arylamino groups, substituted or
=substituted dialicylarniuo groups, substituted or unsubstituted diatylamino groups, substituted or 



10unsubstituted (alkyl)(arypainitio groups, substituted or =substituted alkyl groups, substituted or
=substituted aryl groups, -C(r0)H, -C(=0)-alkyl groups, or  C(-0)-aryl groups,              121 is selected
from substituted or unsubstituted alkyl groups, substituted or =substituted aryl groups, substituted or
=substituted beterocyclyl 15 groups, substituted or =substituted beterocyclylalkyl groups, -C(=0)11,
C(=0)-alkyl groups, -C(=0)-aryl groups, -C(= 0)0-alkyl groups, -C(-0)0-aryl groups, -C(=0)N1-12,
-C(=0)NH(alkyl) groups, -C(=0)N-H(aryl) groups,    C(=0)N(alky1)2 groups, -C(=0)IC(ary1)2 groups,
-C(=0)N(alkyl)(aryl) groups, -N112, -NH(allryl) groups, -NH(aryl) groups, -N(alkyl)2 groups,
-N(alkyl)(aryl) 20 groups, -N(aryl)2 groups, -C(=0)NH(heterocycly1) groups, -C(--0)N(beterocycly02
groups, -C(=0)N(alkyl)(Lteterocycly1) groups, or -C(=0)N(aryl)(heterocycly1) groups; re1 is selected
from PI, -OH, alkoxy groups, aryloxy groups, -Mt,  N11(alkyl) groups, -N1-1(aryl) groups, -Nalltyl)a
groups, -N(aryl) 2 groups,  25 -N(allcyl)(aryl) groups, substituted or =substituted alkyl groups,
41II(beteracycIy1) groups, -N(tteterocycly1)2 groups, -N(alkyl)(heterocycly1) groups, or substituted or
=substituted aryl groups;  -25-            R'2 is selected from H, sithstituted or ansubstitated alkyl groups,
substituted or unsubstituted aryl groups, or substituted or =substituted heterocyclyl groups; Au is
selected from H, substituted or unsubstitured alkyl groups, 5substituted or unsubstituted aryl groups,
substituted or unsubstituted hetcrocycly1 groups, -OH, alkoxy groups, aryloxy groups, -NIL, substituted
or unsubstituted heterocyclylalkyl groups, substituted or unsubstituted aminoalkyl groups, substituted or
unsubstituted alkylaminoailryl groups, substituted or unsubstituted diaLkylaminoalkyl groups,
substituted or =substituted arylaminoalkyl groups, 10substituted or unsubstituted diarylanainoalkyl
groups, substituted or =substituted (alkyl)(aryHaminoallcyl groups, substituted or unsubstituted
alkyIaroino groups, substituted or unsubstitute.d arylamino groups, substituted or nosubstituted
dialkylamino groups, substituted or =substituted diaryiamino groups, substituted or =substituted
(alkyl)(aryl)amino groups, -C(=0)11, -C(=0)-alkyl groups, -C(=0)-aryl groups, -C(---.0)0-alkyl groups,
-C(-=.0)0-aryi groups, -C(=0)NIH,  C('=0)NH(allryl) groups, -C(=0)14.11(aryl) groups, -C(-0)N(alky1)7
groups, 



C(=0)1\1(arypa groups, -C(;=0)N(alkyl)(aryl) groups, -C(=0)-heterocyclyi groups, -C(=0)-0-heterocycly1
groups, TC(=0)NH(heterocycly1) groups,  C(=0)N(beterocycly1)2 groups, -C(=0)N(allcyl)(heierocycly1)
groups, 20-C(=-0)N(ary1)(lieterocycly1) groups, substituted or =substituted heterocyclylaminoallcyl
groups, substituted or unsubstituted hydroxyalkyl groups, substituted or unsubstituted alkoxyaBcyl
groups, substituted or unsubstituted aryloxyalkyl groups, or substituted or =substituted
beterocyclyloxyalkyl groups; R'5 and R' may be the same or different and are independently 25selected
from substituted or unsubstituted alkyl groups, substituted or uusubstituted aryl groups, substituted or
uasubstitmed heterocyclyl groups, substituted or unsubstituted heterocycIyialkyl groups, -C(=0)14,
-C(-0)-alkyl groups, -C(--=0)-aryl groups, -C(=0)N1-12, -C(=0)N14(alkyl) groups, -C(=0)N1-1(aryl)
groups, -C(=0)N(allcy1)2 groups, -C(=0)N(ary1)2 groups, -C(=0)N(alkyl)(aryl) 30groups, substituted or
unsubstituted aminoalkyl groups, substituted or unsubstituted  alkylaminoalkyl groups, substituted or
uusubstituted dialkylaminoalkyl groups, substituted drunsubstituted arylaminoallcyi groups, substituted
or unsubstituted diarylaminoallcyI groups, substituted or uusubstituted (alkyl)(aryHaroirmalkyl groups,
substituted or unsubstituted heterocyclylaminoalkyl, substituted or 5 unsubstituted
diheterocyclylaminoalkyl, substituted or unsubstituted (heterocycly1)(alicyl)aminoalkyl, substituted or
unsubstituted (heterocycly1)(aryHaminoalkyl, substituted or unsubstituted alkoxyalkyi groups,
substituted or msubstituted hydroxyalkyl groups, substituted or unsubstituted aryloxyalicyl groups, or
substituted or unsubstituted lieteronycIyloxyalkyl groups; 10R'' and V may be the same or different and
are independently selected from H, substituted or unsubstituted alkyl groups, substituted or
masubstituted aryl groups, or substituted or unsubstituted heterocycly1 groups;            Rn and 12' may
be the same or different and are independently selected from H, substituted or unsubstituted alkyl
groups, substituted or 15unsubstituted aryl groups, substituted or unsubstituted heterocycly1 groups,
-C(r0)11, -C(-0)-alkyl groups, -C(=0)-aryl groups,-C(-0)N112, 



-C(=-0)NTI(alkyl) groups, -C(=0)N13(aryl) groups, -C(=0)N(alky1)2 groups, -C(---0)N(ary1)2 groups,
-C(-0)N(alkyl)(aryl) groups, -C(--0)13-alky1 groups, -C( =0)0-aryl groups, substituted or unsubstituted
heterocyclyiallcyl groups, 20 substituted or imsubstituted anunoalkyl groups, substituted or
u.nsubstitutect alkylaminoalk-y1 groups, substituted or uasubstituted dialkylaminoalkyl groups,
substituted or unsubstituted arylaminoallcyl groups, substituted or unsubstinited diarylarninoalkyI
groups, substituted or unsubstituted (alkyl)(aryl)arainoalityl groups, -C(-0)-heterocyc1y1 groups,
-C(---0)-0-heterocycly1 groups, 25 -C(=0)N1-1(heterocycly1) groups, -C(=0)-N(heterocycly1)2 groups,
-C(-0)-Malkyl)(heterocycly1) groups, -C(--0)-N(ary1)(lieterocycly1) groups, substituted or unsubstituted
heterocyclyianahmallcyl groups, substituted or tmsubstituted hydroxyalkyl groups, substituted or
uusubstituted alkoxyalkyl groups, substituted or unsubstituted aryloxyalkyl groups, or substituted or
unsubstituted 30 heterocyclyloxyalicyl groups;  47- R18, R23, R.24, and It25 may be the same Or
different and are independently selected from 11,-Nfl(alicyl) groups, -NH(aryl) groups, -N(alkyl)2
groups, -N(aryl)2 groups, -N(alkyl)(aryI) groups, -N11(heterocycly1) groups, -N(heterocycly1)(alkyI)
groups, -N(lueterocyclyI)(aryl) groups, 5-N(heterocycly1)2 groups, substituted or unsubstituted allcyl
groups, substituted or unsubstituted aryl groups, -OH, substituted or nnsubstituted alkoxy groups,
substituted or unsubstituted aryloxy groups, substituted or imsubstituted heterocyclyl groups, -NHOH,
-N(alkyl)014 groups, -1\1(aryl)011 groups, -N(alkyI)O-alkyl groups, -N(ary1)0-alkyl groups,
-N(allcy1)0-aryl groups, or -N(aryl)0-aryl groups; 10 and            R22 is selected from substituted or
unsubstituted alkyl groups, substituted or unsubstituted aryl groups, or substituted or unsubstituted
heterocyclyl groups. In the fourth group of compounds, at least one of R', R2, le, or R4 is 15 an -01215
group and R is selected from substituted or unsubstituted heterocyclylallcyl groups, substituted or
unsubstituted dialkyraminoalkyl groups, substituted or unsubstituted alkylamirioallcyl groups,
substituted or unsubstituted aminoalkyl groups, substituted or unsubstituted diarylaminoalkyl groups,
substituted or unsubstituted arylaminoalkyl groups, substituted or unsubstituted 20
(aLkyl)(aryl)aminoalkyl groups, substituted or unsubstituted beterocycly1 groups, substituted or
unsubstituted heterocyclylaminoalkyl groups, substituted or unsubstitoted dibeterocyclyIaminoalkyl
groups, substituted or unsubstituted (heteroeyely1)(alicybaminoalkyl groups, or substituted or
unsubstitured (heterocycly1)(arypaminoallcyl groups. 



25Preferred compounds in any of the first, second, or third groups described above are provided in
which Z is an -NR. Preferred compound of the fourth group are also provided in which Z is an :NO
group.  -28- Preferred compounds according to the first, second, third, and fourth groups of compounds
are provided in which Y is an -Ole group, an-MR.22R' group, or a substituted or unsubstituted allcynyl
group. Other preferred compounds of the first, second, third, and fourth 5 groups are provided in which
R1 is selected from H, substituted or unsubstituted alkoxy groups, substituted or unsubstituted
heterocyclylalkoxy groups, substituted or unsubstituted heterocyclyloxy groups, or substituted or
nnsuhstituted beterocyclyi groups. Still further provided are compounds of the first, second, third, and
10 fourth groups in which R2 is selected from the group consisting of H, F, CI, -NO2, substituted and
unsubstituted heterocyclylalkoxy groups, and substituted and unsubstitnted heterocycIy1 groups.
Still further provided are compounds of the first, second, third, and fourth groups in which 1(6 or 122 is
an alkyl group. Still further preferred 15 compounds of the four groups are those in which R6 or 122 is
an -011'9 group and 1219 is an alkyl group, an aryl group, a heterocyclyI group, or a heterocyclylalkyl
group.            Preferred compounds of the fourth group of compounds are provided in which 122 is an
-OR's group and 1215 is selected from substituted or unsubstituted heterocyclylalkyl groups,
substituted or unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted alkylaminoancyl
groups, substituted or unsubstituted arainoaficyl groups, substituted Or unsubstituted diarylaminoalityl
groups, substituted or unsubstituted arylaminoalkyl groups, substituted or unsubstituted
(alkyl)(aryDaminoalkyl groups, substituted or unsubstituted heterocycly1 groups, 25substituted or
unsubstituted heterocyclylanainoallcyl groups, substituted or unsubstituted diheterocycIylaminoallcyl
groups, substituted or uthsubstituted (beterocycly1)(alkypaminoalkyl groups, or substituted or
unsubstituted (heterocycly1)(aryl)aminoalkyl groups.  -29-             The invention further provides
compounds having the structure II. The invention provides tautomers of the compounds,
pharmaceutically acceptable salts of the compounds, and pharmaceutically acceptable salts of the
tautomers_ Structure fl has the following formula 



5 where:             Y is selected from II, -OH, -00 groups, -SH, -SR" groups, -NRI21V3 groups, -CN,
-0(=0)-124 groups, substituted or unsubstituted alkyl groups, substituted or unsubstituted alkenyl
groups, substituted or unsubstituted 10alicynyl groups, substituted or unsubstituted aralkyi groups,
substituted or unsubstitated heterocyclylalicyl groups, substituted or unsubstituted alkylaminc.a_cyl
groups, substituted or unsubstitated dialkylaminoalkyl groups, substituted or unsubstituted
arylaminoalkyl groups, substituted or unsubstituted diarylarninoalkyl groups, substituted or
unsubstituted (alkyl)(aryl)amithealkyl groups, substituted or 15unsubstituted beterocyclylamiuoaLkyl
groups, substituted or unsubstituted beterocycIy1 groups, substituted or ansubstituted aryl groups,
substituted or unsubstituted hydroxyalkyl groups, substituted or unsubstituted alkoxyallcyl groups,
substituted or unsubstituted aryloxyalkyl groups, or substituted or unsubstituted heterocyclyloxyalkyl
groups;  -30-            R', le, le, le, R5, re, Ie, and R8 may be the same or different and are independently
selected from H, Cl, Br, F, 1, -N0z, -CN, -OH, -OR groups, -NRI81e7 groups, -C(=0)W8 groups, -SH,
-SRI9 groups, -3(=0)1e groups, S(---0)21el groups, substituted or unsubstituted anaidinyi groups,
substituted or 5 unsubstituted guanidinyl groups, substituted or uasubstituted primary, secondary, or
tertiary allcyl groups, substituted or uusubstituted aryl groups, substituted or unsubstituted alkenyl
groups, substituted or unsubstituted allrynyi groups, substituted or unsubstituted terocyclyl groups,
substituted or mtsubstituted alkylaminoalkyl groups, substituted or unsubstituted dialkylaminoallcyl
groups, 10substituted or unsubstituted arylaminoalkyl groups, substituted or unsubstituted
diarylaminoalkyl groups, substituted or uusubstituted (allcy0(arynaminoalkyi groups, substituted or
unsubstitated heterocyclylalkyl groups, substituted or unsubstituted aminoalkyl groups, substituted or
unsubstituted heterocyelylaminoalkyl groups, substituted or unsubstituted hydroxyalkyl groups,
15substituted or unsubstituted alkoxyalkyl groups, substituted or onsubstituted aryloxyalkyl groups, or
substituted or unsubstituted heterocyclyloxyalkyl groups; BY is absent or is 11 if X3 is N; RI is absent or
is H if X7 is N; R7 is absent or is H if XI is N; and R8 is absent or is H if XI is N; 



BY is selected from-OH, substituted or unsubstituted alkoxy 20groups, substituted or unsubstituted
aryloxy groups, -N1-12, substituted or unsubstituted alkylamino groups, substituted or unsubstituted
arylamino groups, substituted or unsubstituted dialkylamino groups, substituted or unsubstituted
diarylaraino groups, substituted or unsubstituted (alicyl)(aryBamino groups, substituted or unsubstituted
alkyl groups, substituted or unsubstituted aryl groups, 25-C(= 0)H, -C(-0)-alkyl groups, or -C(---0)-aryl
groups;            RI is selected from substituted or unsubstituted alkyl groups, substituted or
unsubstituted aryl groups', substituted or unsubstitutecl heterocyclyl groups, substituted or
unsubstituted heterocyclylallryl groups, -C( =0)H, -C(groups, -C(=0)-aryl groups, -C(=0)0-alkyl groups,
-C(=O)O-aryl 30 groups, -C(=0)Nliz, -C(.----0)NH(a1ity1) groups, -C(--0)N11(aryl) groups,  -31-
-C(-0)N(alkyl)2 groups, -C(-0)N(aryl)2 groups, -C(.0)N(alkyl)(aryl) groups, -N112, -NH(alkyl) groups,
-NH(aryl) groups, -N(alkyl)2 groups, -N(alkyl)(aryI) groups, -Naryl)i groups, -C(=-0)NFI(ieterocycly1)
groups, -Q=0)N(lieterocycly1)2 groups, -C(=0)1\1(alkyl)(heterocycly1) groups, or
5-C(----0)N(ary1)(beterocydyl) groups;            RH and R'9 may be the same or different and are
independently selected from substituted or unsubstimted alkyl groups, or substituted or =substituted
aryl groups; 1212 is selected from H, substituted or =substituted alkyl groups, 10substituted or
unsubstituted aryl groups, or substituted or unsubstituted beterocycly1 groups;              is selected from
H, substituted or =substituted alkyl groups, substituted or viasubstituted aryl groups, substituted or
=substituted heterocyclyl groups, -OH, aikoxy groups, aryloxy groups, -Nib, substituted or unsubstituted
15heterocyclylalkyl groups, substituted or unsubstituted aminoalkyl groups, substituted or =substituted
alkylarninoallcyl groups, substituted or =substituted dialkylaminoalkyl groups, substituted or
unsubstrtuteci arylarninoalkyl groups, substituted or =substituted diarylarninoallcyl groups, substituted
or unsubstituted 



(alkyl)(aryl)amirioallcyl groups, substituted or =substituted alkylamino groups, 20 substituted or
=substituted aryIamino groups, substituted or =substituted dialloylamino groups, substituted Or
unsubstituted diarylamino groups, substituted or unsubstituted (alltyl)(aryl)amino groups, -C(=0)H,
-C(=0)-alkyl groups, -Ce-0)-aryl groups, -C( =0)0-alkyl groups, -C(=0)0-aryl groups, -C(.=0)NF12,
-C(-0)NH(allcyl) groups, -C(----0)N11(aryl) groups, -C(-0)N(alky1)2 groups, 25-C(-0)N(ary1)2
groups,-C(----0)N(alkyl)(aryl) groups, -C(--0)-heterocyclyi groups, -C(=0)-0-heterocycly1 groups,
-C(=0)N11(heterocycly1) groups, -C(-0)1\7(heterocycly1)2 groups, -C(=C)N(alkyl)(heterocycly1)
groups, -C(=0)N(aryl)(heterocycly1) groups, substituted or unsubstituted heterocyclylaminoalkyl
groups, substituted or =substituted hydroxyalkyl groups,  -32- substituted or unsubstituted aIkoxyalkyl
groups, substituted or unsubstituted aryloxyalkyi groups, or substituted or unsubstituted
heterocyclyloxyalkyl groups;           R14 is selected from H, -OH, alicoxy groups,. aryloxy groups, -NH;
-N11(allcyl) groups, -N1-1(aryl) groups, -N(alkyl)2 groups, -N(ary1)2 groups, 5 -N(alkyl)(aryl) groups,
substituted or unsubstituted alkyl groups, substituted or unsubstanted aryl groups,
-1\11-1(beterocycIy1) groups, -N(heterocycly1)2 groups, -N(a1kyl)(heterocyc1y1) groups, or
-N(ary1)(heterocyc1y1) groups;           R22 and R22 may join together to form a 5 to 7 membered
saturated or unsaturated, substituted or unsubstitated N-containing ring; 10R25 is selected from
substituted or nsubstituted alkyl groups, substituted or unsubstituted aryl groups, substituted or
unsubstitned heterocyclyl groups, substituted or unsubstituted heterocyclylalkyl groups, -C(=0)H,
-C(-0)-aikyl groups, -C(=0)-aryl groups, -C(.0)NH2, -C(=-0)N11(ailcyl) groups, -C(=0)N1-1(aryl) groups,
-C(-=0)N(alkyl)2 groups, -C(=0)N(ary1)2 15 groups, -C(=0)N(alkyl)(ary1) groups, substituted or
unsubstituted arninoalkyl groups, substituted or unsubstituted alkylaminoalkyl groups, substituted or
inasubstituted dialkylaminoalkyl groups, substituted or unsubstitined arylaminoalkyl groups, substituted
or wasubstituted diarylaminoallcyl groups, substituted or unsubstituted (alkyl)(atyllaminoalkyl groups,
substituted or unsubstituted 20 heterocyclylaminoalkyl groups, substituted Or unsubstitated
diheterocyclyiaminoalkyl groups, substituted or unsubstituted (beterocyclyI)(alkyl)amitioallcyl groups,
substituted or unsubstituted (heterocyclyi)(aryl)arninoalkyl groups, substituted or wisubstituted
alkoxyalkyl groups, substituted or unsubstituteci aryloxyalliy1 groups, substituted or 25 unsubstituted
hydroxyalkyl groups, or substituted or unsubstituted heterocyclyloxyalkyl groups;           R26 is selected
from H, substituted or unsubstituted alkyl groups, substituted or unsubstitutecl aryl groups, or
substituted or =substituted lieterocycly3 groups; 



-33-            R17 is selected from H, substituted or unsubstituted alkyl groups, substituted or
=substituted aryl groups, substituted or unsubstitated heterocyclyl groups, -C(=0)11, -C(r0)alkyl groups,
-C(=0)-aryl groups, -0(-0)N112, -C(=0)NH(a11cyl) groups, -C(=0)N1-1(aryl) groups, -C(---0)N(alky1)2
groups, 5 -C(=-0)N(ary1)2 groups, -C(---.0)N(alkyl)(aryl) groups, -C(=0)0-alkyl groups,  C(-0)0-aryl
groups, substituted or =substituted aminoalkyl groups, substituted or unsubstioned alkylaminoalltyl
groups, substituted or =substituted dialkylaminoalk-y1 groups, substituted or unsubstituted
arylamiuoalkyl groups, substituted or unsubstituted diaryIaminoalkyl groups, substituted or =substituted
10(ary1)(alkyl)amirioalkyl groups, substituted or unsubstituted heterocyclylalicyl groups,
-C(=0)-heterocycly1 groups, -C(-0)-0-heterocycly1 groups,  C(=0)NH(heterocycly1) groups,
-C(=0)-N(beterocycly02 groups,  C(=O)-N(alkyl)(hererocyclyl) groups, -C(---0)-N(ary1)(heterocyclyl)
groups, substituted or =substituted heterocyclylaminoalkyl groups, substituted or 15unsubstituted
hydroxyalkyl groups, substituted or unsubstituted alkoxyalkyl groups, substituted or =substituted
aryloxyalkyl groups, substituted or =substituted heterocyclyloxyalkyl groups, -OH, substituted or
unsubstituted alkoxy groups, substituted or unsubstituted aryloxy groups, or -NI-12 groups;
RD' and R17 may join together to form a 5 to 7 membered saturated or 20 unsaturated, substituted or
unsubstituted N-containing ring; and               1Z20, and le may be the same or different and are
independently selected from H, -NH?, -NH(alkyl) groups, -NE(aryl) groups, -N(alkyl)2 groups,  N(aryl)2
groups, -N(alkyl)(aryl) groups, substituted or unsubstituted alkyl groups, substituted or =substituted aryl
groups, -OH, substituted or unsuhstituted alkoxy 25groups, substituted or unsubstituted atyloxy groups,
substituted or unsubstituted heterocyclyl groups, -N11011, -N(alkyl)OH groups, -N(aryl)OH groups,
N(alkyl)0-alkyl groups, -N(aryl)0-alkyl groups, -N(alkyl)0-aryl groups, or  N(aryl)0-aryl groups.  



-34-            Preferred compounds having structure H are also provided where Y is selected from H,
-OH, -00 groups, or -NR1212.13 groups. Still other preferred compounds having structure II are
provided where at least two of X', r, X3, and ri are C and the corresponding substituents 5 R5, R6, R7,
and R8 are hydrogen, and at least one of X', X2, r, and X4 is N, and the rest of the compound is
consistent with any of the above-described compounds.           Still other more preferred compounds of
structure 11 are provided in which Re or R7 is an alkyl group and the rest of the compound is
consistent with any of the above-described compounds. 10Still other compounds of structure II are
provided in which R6 or R7 is an -0R15 group and I2.16 is an alkyl, aryl, heterocyclyl, or
heterocyclylalkyl group and the rest of the molecule is consistent with any of the above-described
compounds Still further compounds having the formula of structure IT are 15 provided in which R' is
selected from H, substituted or unsubstituted alkoxy groups, substituted or =substituted
heterocyclylalkoxy groups, substituted or =substituted heterocyclyloxy groups, or substituted or
unsubstituted heterocyclyl groups.            Still other compounds having the Structure II are provided in
which In other compounds having the structure II, R2 is selected from H, F, Cl, -NO2, 20substituted or
=substituted heterocyclyi groups, or substituted or unsubstituted heterocyclylalkoxy groups.
Pharmaceutical formulations according to the present invention are provided which include any of the
compounds described above in combination with a pharmaceutically acceptable carrier. 25A method of
treating a patient in need of an inhibitor of vascular endothelial growth factor receptor tyrosine kinase is
provided which includes  35- administering an effective amount of the pharmaceutical formulation
according to the present invention to a patient in need thereof             Further objects, features and
advantages of the invention will be apparent from the following detailed description. 



5DETAILED DESCRIPTION OF TIM INVENTION             The present invention provides novel
compounds that act as antagonists of receptor tyrosine kinases, and, more particularly, as inhibitors of
bEGF and/or VEGF-RTK function. The compounds provided herein can be formulated into
pharmaceutical formulations that are useful in treating patients with 10 a need for an inhibitor of
VEGF-RTK, especially, in particular embodiments, to provide compositions and methods for reducing
capillary proliferation and in the treatment of cancer. The following abbreviations and definitions are
used throughout this application: 15"VEGF" is an abbreviation that stands for vascular endothelial
growth factor_ "RTIC is an abbreviation that stands for receptor tyrosine kinase.             "VEGF-RTK" is
an abbreviation that stands for vascular endothelial growth factor receptor tyrosine kinase. 20"Fh-1" is
an abbreviation that stands for fnis-like tyrosine kinase-I, also known as vascular endothelia] growth
factor receptor-1 or "VEGFR1".            "KDR" is an abbreviation that stands for kinase- insert
domain-containing receptor, also known as vascular endothelial growth factor receptor-2 or "VEGFR2".
-36- "bFGF" is an abbreviation that stands for basic fibroblast growth factor_           "bFGFR" is an
abbreviation that stands for basic fibroblast growth factor receptor. 5Generally, reference to a certain
element such as hydrogen or H is meant to include all isotopes of that element. For example, if an R
group is defined to include hydrogen or 1-1, it also includes deuterium and tritium. 



The phrase "unsubstituted alkyl" refers to alkyl groups that do not contain heteroatoms. Thus the
phrase includes straight chain alkyl groups such as 10 methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl,
octyl, nonyl, decyl, undecyl, dodecyl and the like. The phrase also includes branched chain isomers of
straight chain alkyl groups, including but not limited to, the following which are provided by way of
example: -CH(CH3)2, -C11(CH3)(CH2CH3), -CH(CH2C1-13)2, -C(C1-13)3, -C(C112CH3)3,
-CH2C11(C1-13)2, -C1-12CH(C113)(CH2C1-13), -C112CH(C112CH3)2, 15 -CH2C(CH3)3,
-CH2C(CH2C113)3, -CH(CH3)CH(CH3)(CH2CH3),  CH2CH2C11(C1-13)2,
-CH2C112CH(CH3)(CH2C113), -C1-12CH2CH(CH2CH3)2,  0420-bC(C1-13)3, -CILCH2C(CH2CHi)3,
-CH(CH)CII2CH(C1-13)2, -01(0-13)CH(C1-13)01(C113)2, -CH(CH2CH)CH(C113)CH(C1ia)(CIT2CH3),
and others. The phrase also includes cyclic alicyl groups such as cyclopropyl, 20 cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl and such rings substituted with straight and
branched chain alkyl groups as defined above_ The phrase also includes polycyclic alkyl groups such
as, but not limited to, adamantyl norbornyl, and bicyclo[2.2.2]oc1yl and such rings substituted with
straight and branched chain alkyl groups as defined above. Thus, the phrase unsubstituted alkyl
25groups includes primary alkyl groups, secondary alkyl groups, and tertiary allcyl groups.
Unsubstituted alkyl groups may be bonded to one or more carbon atom(s), oxygen atom(s), nitrogen
atom(s), and/or sulfur atom(s) in the parent compound. Preferred unsubstituted alkyl groups include
straight and branched chain alkyl groups and cyclic alkyl groups having 1 to 20 carbon atoms. More
preferred such  -37- unsubstituted alkyl groups have from 1 to 10 carbon atoms while even more
preferred such groups have from 1 to 5 carbon atoms. Most preferred. unsubstitured alkyl groups
include straight and branched chain alkyl groups having from 1 to 3 carbon atoms and include methyl,
ethyl, propyl, and -CH(CIL)2. 5The phrase "substituted alkyl" refers to an unsubstituted alkyl group as
defined above in which one or more bonds to a carbon(s) or hydrogen(s) axe replaced by a bond to
non-hydrogen and non-carbon atoms such as, but not limited to, a halogen atom in halides such as F,
Cl; Br, and I; and oxygen atom in groups such as hydroxyl groims, alkwoy groups, aryloxy groups, and
ester groups; a sulfur 10 atom in groups such as thiol groups, alkyl and aryl sulfide groups, sulfone
groups, sunny' groups, and sulfoxide groups; a nitrogen atom in groups such as alpines, amides,
alkylambies, dialkylamines, arylanaines, alkylarylamines, diarylamines, N- oxides, imides, and
enamines; a silicon atom in groups such as in trialkylsily1 groups, diallcylarylsilyi groups, alkyldiarylsilyl
groups, and triarylsily1 groups; and 15 other heteroatoms in various other groups. Substituted alkyl
groups also include groups in which one or more bonds to a carbon(s) or hydrogen(s) atom is replaced
by a bond to a beteroatom such as oxygen in carbonyl, carboxyl, and ester groups; nitrogen in groups
such as imines, oximes, hydrazones, and pitches_ Preferred substituted alkyl groups include, among
others, alkyl groups in which one or more 20 bonds to a carbon or hydrogen atom is/are replaced by
one or more bonds to 



fluorine atoms. One example of a substituted alkyl group is the trifluoromethy1 group and other alkyl
groups that contain the trifluoromethyl group. Other alkyl groups include those in which one or more
bonds to a carbon or hydrogen atom is replaced by a bond to an oxygen atom such that the substituted
alkyl group contains 25 a hydroxyl, alkoxy, aryloxy group, or heterocyclyloxy group. Still other alkyl
groups include alkyl groups that have an amine, alkylamine, dialkylaraine, arylannine,
(alkyl)(aryl)araine,diarylamine, beterocyclylamine, (alkyl)(heterocyclypamine, (ary1)(betmocyclyl)amine,
or diheterocyclylamine group.  -38-            The phrase "unsubstituted aryl" refers to aryl groups that do
not contain heteroatoms. Thus the phrase includes, but is not limited to, groups such as phenyl,
biphenyl, anthracenyl, iaaphthenyl by way of example. Although the phrase "unsubstitured aryl"
includes groups containing condensed rings such as 5naphthalene, it does not include aryl groups that
have other groups such as alkyl or halo groups bonded to one of the ring members, as aryl groups
such as tolyl are considered herein to be substituted aryl groups as described below. A preferred
=substituted aryl group isny1. linsubstituted aryl groups may be bonded to one or more carbon atom(s),
oxygen atom(s), nitrogen atom(s), and/or sulfur atom(s) in 10 the parent compound, however.
The phrase 'substituted aryl group' has the same meaning with respect to =substituted aryl groups that
substituted alkyl groups had with respect to =substituted alkyl groups. However, a substituted aryl
group also includes aryl groups in which one of the aromatic carbons is bonded to one of the
non-carbon or 15 non-hydrogen atoms described above and also includes aryl groups in which one or
more aromatic carbons of the aryl group is bonded to a substituted and/or =substituted alkyl, alkenyl, or
alkynyl group as defined herein. This includes bonding arrangements in which two carbon atoms of an
aryl group are bonded to two atoms of an alkyl, alkenyl, or alkynyl group to define a fused ring system
(e.g. 20 dihydronaphtlayl or tetralaydronaphthy/). Thus, the phrase 'substituted aryl" includes, but is not
limited to tolyl, and hydroxyphenyl among others.           The phrase "unsubstinned alkenyl" refers to
straight and branched chain and cyclic groups such as those described with respect to =substituted
alkyl groups as defined above, except that at least one double bond exists between two 25 carbon
atoms. Examples include, but are not limited to vinyl, -CH=C(H)(CH3), -C11--C(C1-13)2,
-C(C11-3)=C(H)2, -C(CIE)=-C(H)(C113), -C(ClizCH3)-CH2, cyclohexenyl, cyclopentenyl,
cyclohexadienyl, butadienyl, pentadienyl, and bexadienyl among others.  -39-           The phrase
'substituted alkenyr has the same meaning with respect to unsubstituted alkenyl groups that substituted
alkyl groups had with respect to onsubstitated alkyl groups. A substituted alkertyl group includes
alkenyl groups in which a non-carbon or non-hydrogen atom is bonded to a carbon double bonded to 



5 another carbon and those in which one of the non-carbon or non-hydrogen atoms is bonded to a
carbon not involved in a double bond to another carbon.            The phrase "unsubstituted alkynyl"
refers to straight and branched chain groups such as those described with respect to unsubstituted
alkyl groups as defined above, except that at least one triple bond exists between two carbon atoms.
10 Examples include, but are not limited to -C.EC(H), -C--a-C(CH3), -CC(CH7C1-13),
-C(112.)C:=-C(13), -C(H)7C.=-C(C113), and -C(11)7C--C(C112CHs) among others.            The phrase
"substituted alkynyl" has the same meaning with respect to unsubstituted alkynyl groups that
substituted alkyl groups had with respect to unsubstitoted alkyl groups. A substituted alkynyl group
includes alkynyl groups in 15 which a non-carbon or non-hydrogen atom is bonded to a carbon triple
bonded to another carbon and those in which a non-carbon or non-hydrogen atom is bonded to a
carbon not involved in a triple bond to another carbon.            The phrase aunsubstituted araIlcyl" refers
to unsubstituted alkyl groups as defined above in which a hydrogen or carbon bond of the unsubstituted
20 2 alkyl group is replaced with a bond to an aryl group as defined above. For example, methyl
(-C133) is an unsubstimted alkyl group. If a hydrogen atom of the methyl group is replaced by a bond to
a phenyl group, such as if the carbon of the methyl were bonded to a carbon of benzene, then the
compound is an unsubstituted aralkyl groupa benzyl group). Thus the phrase includes, but is not limited
to, 25 groups such as benzyl, diphenylmethyl, and 1-plienylethyl (-CH(C61-15)(C113)) among others.
The phrase 'substituted aralkyl" has the same meaning with respect to unsubstituted aralkyl groups that
substituted aryl groups had with respect to unsubstituted aryl groups. However, a substituted araikyl
group also includes  -40-  groups in which a carbon or hydrogen bond of the alkyl part of the group is
replaced by a bond to a non-carbon or a non-hydrogen atom. Examples of substituted aralkyl groups
include, but are not limited to, -CH2C(=0)(C61-15), and -CH2(2-methylphenyl) among others. 5The
phrase "unsubstituted heterocyclyr refers to both aromatic and nonaromatic ring compounds including
monocyclic, bicyclic, and polycyclic ring compounds such as, but not limited to, quinuclidyl, containing 3
ar more ring members of which one or more is a heteroatom such as, but not limited to, N, 0, and 8..
Although the phrase "unsubstitated lieterocycly1" includes condensed 10 heterocyclic rings such as
benzimidazolyl, it does not include heterocyclyi groups that have other groups such as aLkyl or halo
groups bonded to one of the ring members as compounds such as 2-methylbenzimidazoly1 are
substituted heterocycly1 groups. Examples of heterocycly1 groups include, but are not limited to:
unsaturated 3 to 8 membered rings containing 1 to 4 nitrogen atoms such as, but not 



15limited to pyrrolyl, pyrrolizzyl, imidazolyl, pyrazolyi, pyridyl, dihydropyridyl, pyrimidyl, pyz-azinyl,
pyridazinyl, triazolyl (e.g_ 411-1,2,4-triazolyi, 1H-1,2,3- triazolyl, 2H-1,2,3-triazoly1 etc.), tetrazolyi, (e.g.
1H-tetrazolyl, 2H tetrazolyl, etc.); saturated 3 to 8 membered rings containing 1 to 4 nitrogen atoms
such as, but not limited to, pyrrolidirtyl, imidazolidinyl, piperidinyl, piperazinyl; condensed 20
unsaturated heterocyclic groups containing 1 to 4 nitrogen atoms such as, but not limited to, indolyl,
isoindolyl, indolinyl, indolizinyl, benzimidazolyl, isoquinolyl, indazolyl, benzotriazoly1; unsaturated 3 to 8
membered rings containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms such as, but not limited to,
oxazolyl, isoxazolyI, oxadiazolyl (e.g. 1,2,4-oxadiazokyl, 1,3,4-oxadiazolyl, 1,2,5- 25 oxadiazolyl, etc.);
saturated 3 to 8 membered rings containing 1 to 2. oxygen atoms and Ito 3 nitrogen atoms such as, but
not limited to, morpholinyl; unsaturated condensed heterocyclic groups containing 1 to 2 oxygen atoms
and 1 to 3 nitrogen atoms, for example, benzoxazoiyl, bermoxadiazolyl, benzoxazinyl (e.g_ 2H-14-
benzoxazinyl etc.); unsaturated 3 to 8 membered rings containing 1 to 3 sulfur 30 atoms and k to 3
nitrogen atoms such as, but not limited to, thiazolyl, isothiazolyl, thiadiazolyl (e.g. 1,2,3-thiadiazolyl,
1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,5-  -41- thiadiazoIy1, etc.); saturated 3 to 8 membered rings
containing Ito 2 sulfur atoms and 1 to 3 nitrogen atoms such as, but not limited to, thiazolodinyl;
saturated and nnsaturated 3 to 8 membered rings containing 1 to 2 sulfur atoms such as, but not
limited to, thienyl, dihydrodithiinyl, dihydroditbionyl, tetrahydrothiophene, 5tetrahydrothiopyran;
unsaturated condensed heterocyclic rings containing 1 to 2 sulfur atoms and 1 to 3 nitrogen atoms
such as, but not limited to, benzothiazolyl, benzothiadiazolyl, berizotbiazinyl (e.g.
2H-1,4-benzotbiazinyl, etc), dihydrobenzothiazinyI (e.g. 211-3,4-clihydrobenzothiazinyl, etc.),
unsaturated 3 to 8 membered rings containing oxygen atoms such as, but not limited to- fury]; 10
unsaturated condensed heterocyclic rings containing 1 to 2 oxygen atoms such as benzodioxoly1 (e.g.
1,3-benzodiexoyl, etc.); unsaturated 3 to 8-membered rings containing an oxygen atom and 1 to 2
sulfur atoms such as, but not limited to, dihydrooxathiinyl; saturated 3 to 8 membered rings containing 1
to 2 oxygen atoms and 1 to 2 sulfur atoms such as 1,4-oxathiane; unsaturated condensed rings 15
containing 1 to 2 sulfur atoms such as benzothienyl, benzodithiinyk and unsaturated condensed
heterocyclic rings containing an oxygen atom and 1 to 2 oxygen atoms such as benzoxathiinyi.
Heterocyclyl group also include those described above in which one or more S atoms it the ring is
double-bonded to one or two oxygen atoms (sulfoxides and sulfones). For example, lieterocyclyl groups
include 20 tetrahydrothiophene, tetranydrothiophene oxide, and tetrahydrothiophene 1,1- dioxide.
Preferred heterocycly1 groups contain 5 or 6 ring members. More -preferred lieterocyclyl groups
include morpholine, piperazine, piperidine, pyrrolidine, imidazole, pyrazole, 1,2,3-triazole, 1,2,4-triazole,
tetrazole, thiomorpholine, thiornorpholine in which the S atom of the thioniolpholine is 25 bonded to one
or more 0 atoms, pyrrole, homopiperazine, oxazolidin-2-one, pyrrolidin-2-one, oxazole, quinuelidine,
thiazole, isoxazole, furan, and tetrahydrofuran. 



The phrase "substituted heterocyclyr refers to an unsubstituted heterocycIyi group as defined above in
which one of the ring members is bonded to 30 a non-hydrogen atom such as described above with
respect to substituted alkyl groups and substituted aryl groups. Examples, include, but are not limited
to, 2-  -42- methylbenzimidazolyl, 5-methylbenzimidazolyl, 5-chlorobenzthia7olyI, 1-methyl piperazinyl,
and. 2-chloropyridyl among others.            The phrase "unsubstinited heterocyclylalkyl" refers to
=substituted alkyl groups as defined above in which a hydrogen or carbon bond of the 5 =substituted
allcyl group is replaced with a bond to a heterocyclyi group as defined above. For example, methyl
(-C113) is an =substituted alkyl group. If a hydrogen atom of the methyl group is replaced by a bond to
a heterocyclyl group, such as if the carbon of the methyl were bonded to carbon 2 of pyridine (one of
the carbons bonded to the N of the pyridine) or carbons 3 or 4 of the pyridine, then the 10 compound is
an un,substituted heterocyclylalkyl group.            The phrase "substituted heterocyclylallwl" has the
same meaning with respect to =substituted heterocyclylalkyl groups that substituted aralkyl groups had
with respect to =substituted aralkyl groups. However, a substituted heterocyclylalkyl group also
includes groups in which a non-hydrogen atom is 15 bonded to a heteroatom in the heterocyclyl group
of the heterocyclytalkyl group such as, but not limited to, a nitrogen atom in the piperidine ring of a
piperictinylalkyl group.            The phrase tcunsubstituted alkylaminoalkyl" refers to an =substituted
alkyl group as defined above in which a carbon or hydrogen bond is replaced by a 20 bond to a
nitrogen atom that is bonded to a hydrogen atom and an =substituted alkyl group as defined above. For
example, methyl (-CH3) is an unsubstituted alkyl group. If a hydrogen atom of the methyl group is
replaced by a bond to a nitrogen  atom that is bonded to a hydrogen atom and an ethyl group, then the
resulting compound is -C1-12-N(11)(CH2C113) which is an unsubstituted alkylarninoalkyl 25 group.
The phrase "substituted alicylarninoalkyl" refers to an =substituted alkylaminoallcyl group as defined
above except where one or more bonds to a carbon or hydrogen atom in one or both of the alkyl
groups is replaced by a bond to a non-carbon or non-hydrogen atom as described above with respect
to substituted  -43--   11w1 groups except that the bond to the nitrogen atom in all alkylaminoalkyi
groups does not by itself qualify all alkylaminoalkyl groups as being substituted. However, 



substituted alkylaminoalkyl groups does include groups in which the hydrogen bonded.to the nitrogen
atom of the group is replaced with a non-carbon and non- 5 hydrogen atom.            The phrase
"unsubstituted dialicylaminoalkyr refers to an unsubstituted alkyl group as defined above in which a
carbon bond or hydrogen bond is replaced by a bond to a nitrogen atom which is bonded to two other
similar or different onsubstituted alkyl groups as defined above_ 10The phrase "substituted
dialkylaminoalkyr refers to an unsubstituted dialkylanainoalkyl group as defined above in which one or
more bonds to a carbon or hydrogen atom in one or more of the alkyl groups is replaced by a bond to a
non-carbon and non-hydrogen atom as described with respect to substituted alkyl groups The bond to
the nitrogen atom in all dialkylaminoalkyl groups does not by 15itself qualify all dialkylanainoalkyl
groups as being substituted.            The phrase "unsubstituted heterocyclyloxyalkyl" refers to an
unsubstituted alkyl group as defined above in which a carbon bond or hydrogen bond is replaced by a
bond to an oxygen atom which is bonded to an unsubstiturecl heterocyclyl group as defined above.
20The phrase 'substituted heterocyclyloxyalkyl" refers to an unsubstirated hetetocyclyloxyalkyl group
as defined above in which a bond to a carbon or hydrogen group of the ally/ group of the
heterocydyloxyalkyl group is bonded to a non-carbon and non-hydrogen atom as described above with
respect to substituted alkyl groups or in which the heterocyclyl group of the 25 heterocycIyloxyalkyl
group is a substituted heterocyclyl group as defined above.            The phrase "unsubstituted
arylaminoalkyin refers to an unsubstiruted alkyl group as defined above in which a carbon bond or
hydrogen bond is replaced  -44- by a bond to a nitrogen atom which is bonded to at least one
unsubstituted aryl group as defined above.           The phrase "substituted aryla.minoalkyl" refers to an
nnsubstituted arylaminoalkyl group as defined above except where either the alkyl group of the 5
arylarainoalkyl group is a substituted alkyl group as defined above or the my] group of the
arylaminoaLkyl group is a substituted aryl group except that the bonds to the nitrogen atom in all
arylaminoalkyl groups does not by itself qualify all arylaminoalkyl groups as being substituted.
However, substituted arylninoalkyl groups does include groups hi which the hydrogen bonded to the
nitrogen atom of 10 the group is replaced with a non-carbon and non-hydrogen atom. 



The phrase "unsubstituted heterocyclylarninoallgl" refers to an unsubstituted alkyl group as defined
above in which a carbon or hydrogen bond is replaced by a bond to a nitrogen atom which is bonded to
at least one uusubstituted heterocycIy1 group as defined above. 15The phrase "substituted
heterocyclylaminoalkyl" refers to unsubstituted heterocyclylaminoalkyl groups as defined above in
which the heterocyclyl group is a substituted heterocyclyl group as defined above and/or the alkyl group
is a substituted alkyl group as defined above. The bonds to the nitrogen atom in all
heteroeyclyiaminoalltyl groups does not by itself qualify all 20 heterocyclylaminoalkyl groups as being
substituted. However, substituted heterocyclylamitioalkyl groups do include groups in which the
hydrogen bonded to the nitrogen atom of the group is replaced with a non-carbon and non-hydrogen
atom. The phrase "unsubstituted allglaminoalkoxy" refers to an 25 unsubstituted alkyl group as defined
above in which a carbon or hydrogen bond is replaced by a bond to an oxygen atom which is bonded to
the parent compound and in which another carbon or hydrogen bond of the unsubstituted alkyl group is
bonded to a nitrogen atom which is bonded to a hydrogen atom and an unsubstituted alkyl group as
defined above.  -.45-           The phrase "substituted alkylaminoalkoxy" refers to unsubstituted
alkylaminoalkoxy groups as defined above in which a bond to a carbon or hydrogen atom of the alkyl
group bonded to the oxygen atom which is bonded to the parent compound is replaced by one or more
bonds to a non-carbon and non-hydrogen 5 atoms as discussed above with respect to substituted alkyl
groups and/or if the hydrogen bonded to the amino group is bonded to a:non-carbon and non-hydrogen
atom and/or if the alkyl group bonded to the nitrogen of the amine is bonded to a non-carbon and
non-hydrogen atom as described above with respect to substituted alkyl groups. The presence of the
amine and alltoxy functionality in all 10 ancylaminoalkoxy groups does not by itself qualify all such
groups as substituted allgIaminoalkoxy groups.           The phrase "unsubstitured dialkylaminoalkoxy"
refers to an unsubstituted alkyl group as defined above in which a carbon or hydrogen bondis replaced
by a bond to an oxygen atom which is bonded to the parent compound and 15 in which another carbon
or hydrogen bond of the unsubstituted alkyl group is bonded to a nitrogen atom which is bonded to two
other similar or different unsubstituted alkyl groups as defined above. The phrase "substituted
dialkylaminoalkoxy" refers to an unsubstituted dialkylamirmalkoxy group as defined above in which a
bond to a 20 carbon or hydrogen atom of the alkyl group bonded to the oxygen atom which is bonded
to the parent compound is replaced by one or more bonds to a non-carbon and non-hydrogen atoms as
discussed above with respect to substituted alkyl groups and/or if one or more of the alkyl groups
bonded to the nitrogen of the amine is bonded to a non-carbon and non-hydrogen atom as described
above with respect to 25 substituted alkyl groups. The presence of the amine and alkoxy functionality in
all dialkylaminoalkoxy groups does not by itself qualify all such groups as substituted
dialkylaminoalkoxy groups_  



-46-            The phrase "unsubstituted heterocyclyloxy" refers to a hydroxyl group (-OH) in which the
bond to the hydrogen atom is replaced by a bond to a ring atom of an otherwise unsubstituted
heterocycly1 group as defined above.              The phase 'substituted heterocyclyloxy" refers to a
hydroxyl group 5 (-OH) in which the bond to the hydrogen atom is replaced by a bond to a ring atom of
an otherwise substituted heterocycly1 group as defined above.            The term "pit cted' with respect
to hydroxyl groups, amine groups, and sulfhydryl groups refers to forms of these functionalities which
are protected from undesirable reaction with a protecting group known to those skilled in the art 10
such as those set forth in Protective Groups in Organic Synthesis, Greene, T.W.; Wuts, P. G. M., John
Wiley & Sons, New York, NY, (3rd Edition, 1994) which can be added or removed using the procedures
set forth therein. Examples of protected hydroxyl groups include, but are not limited to, sily1 ethers
such as those obtained by reaction of a hydroxyl group with a reagent such as, but not limited to, 15
t-butyldimethyl-chlorosilane, trimethylchlorosilaue, trilsopropylcblorosilane, triethylchlorosilane;
substituted methyl and ethyl ethers such as, but not limited to methoxymethyl ether, methythiomethyl
ether, benzyloxymethyl ether, t- butoxymetbyl ether, 2-methoxyethoxymethyl ether, tetrahydropyranyl
ethers, 1- ethoxyethyl ether, ally] ether, benzyl ether; esters such as, but not limited to, 20
benzoyiforrnate, formate, acetate, trichloroacetate, and trifluoracetate. Examples of protected amine
groups include, but are not limited to, amides such as, forrnamide, acetamide, trifluoroacetamide, and
benzamide; imides, such as phthalirnide, and dithiosuccinirnide; and others. Examples of protected
sulfhydryl groups include, but me not limited to, tbioethers such as S-benzyl thioether, and 8-4-picolyi
25 thioether; substituted S-methyl derivatives such as hemithio, dithio and aminothio acetals; and
others.           A "pharmaceutically acceptable salt" includes a salt with an inorganic base, organic base,
inorganic acid, organic acid, or basic or acidic amino acid. As salts of inorganic bases, the invention
includes, for example, alkali metals  -47- such as sodium or potassium; alkaline earth metals such as
calcium and magnesium or aluminum; and ammonia. As salts of organic bases, the invention includes,
for example, trimethylamine, triethylamine, pyridine, picoline, ethanolamine, diethanolamine, and
triethanoIamine. As salts of inorganic acids, the instant 5invention includes, for example, hydrochloric
acid, hydroboric acid, nitric acid, sulfuric acid, and phosphoric acid. As salts of organic acids, the
instant invention includes, for example, formic acid, acetic acid, trifluoroacetic acid, fumaric acid, oxalic
acid, tartaric acid, maleic acid, citric acid, sum:uric acid, malic acid, methanesulfonic acid,
benzenesulfonic acid, and p-toluenesulfonic acid. As salts of 10 basic amino acids, the instant invention
includes, for example, arginine, lysine and ornithine. Acidic amino acids include, for example, aspartic
acid and glatamic acid.           Generally, the invention provides compounds including having the
structure I. The invention also provides tautomers of the compounds, 



15 pharmaceutically acceptable salts of the compounds, and pharmaceutically acceptable salts of the
tautouiers. Structure I has the following formula: ne  Preferred compounds having structure I are those
within one of four groups.  -48- In the first group of compounds:            Y is selected from -OW groups,
-C(1=0)-R" groups, -NRisfes groups, substituted or unsubstituted alkynyl groups, substituted or
unsubstituted heterouyclylalkyl groups, substituted or unsubstituted alkylaminoalkyl groups, 5
substituted or unsubstituted dialkylaminoalkyl groups, substituted or unsabstituted arylarainoalkyl
groups, substituted or unsubstituted diarylaminoalicyl groups, substituted or unsubstituted
(alkyI)(aryl)aminoalkyl groups, substituted or unsubstituted heterocyclylaminoalkyl groups, substituted
or unsubstitured saturated heterocycly1 groups, substituted or unsubstituted heterocyclyloxyailtyl
groups, 10 substituted or unsubstituted hydroxyallcyl groups, or substituted or unsubstituted
aryloxyalkyl groups, Z is selected from 0, S, or N1V4 groups; Rs, Rs, and le may be the same or
different and are independently selected from H, CI, Br, F, 1, -CN, -NO2, -OH, -0W5 groups, 15
-NW6W7 groups, substituted or unsubstituted amidinyl groups, substituted or unsubstituted guanidinyl
groups, substituted or unsubstituted primary, secondary, or tertiary alkyl groups, substituted or
masubstitated aryl groups, substituted or unsubstituted alkenyl groups, substituted or unsubstituted
alltynyl groups, substituted or unsubstituted heterocycly1 groups, substituted or unsubstinited 20
aminoa1kyl groups, substituted or unsubstituted alkylaminoalkyl groups, substituted or unsubstituted
diallcy/aminoallcyl groups, substituted or unsubstituted arylaminoalkyl groups, substituted or
unsubstituted diarylarninoalkyl groups, substituted or unsubstituted (alkyl)(aryl)arninoaLkyl groups,
substituted or unsubstiMted heterocyclylalkyl groups, substituted or unsubstituted 25
diheterocyclyiaminoalkyl groups, substituted or unsubstituted. (heterocycly1)(a1lcyBaminoalky1 groups,
substituted or unsubstituted (heterocycly1)(aryparninoalkyl groups, or -C(=0)Ris groups;          W, R6,
le, and R6 may be the same or different and are independently selected from H, CI, Br, F, J, -NO2,
-OH, -OR' groups, -19-122aR2i 



-49- groups, -SH, -SR n groups, -S(-=0)R23 groups, -S(-0)21e4 groups, -CN, substituted or
unsubstituted arnidiuyl groups, substituted or imaubstituted guanidinyl groups, substituted or
ansubStituted primary, secondary, or tertiary alkyl groups, substituted or unsubstituted aryl groups,
substituted or unsubstituted alkenyl groups, substituted 5 or unsubstituted alkynyl groups, substituted
or urisubstituted heterocyclyl groups, substituted or unsubstituted heterocyclytalkyl groups, -C(--,0)Ras
groups, substituted or unsubstituted anniaoallcyl groups, substituted or unsubstitated alkylaminoalkyl
groups, substituted or unsubstituted dialkylaininoalkyl groups, substituted or unsubstituted
arylamincialkyl groups, substituted or uttsubstituted diarylaminoalkyl 10 groups, substituted or
unsubstituted (alkyl)(arypaminoalkyl groups, substituted or unsubstituted heterocyclylaminoalkyl
groups, substituted or unsubstitated dilaeterooyclylaminoalkyl groups, substituted or unsubstituted
(heterocycly1)(alkyl)aminoalkyl groups, substituted or unsubstituted (heterocyely1)(aryl)aminoalkyl
groups, substituted or unsubstituted hydroxyalkyl 15groups, substituted or unsubstituted alkoxyaLkyl
groups, substituted or unsubstiruted aryloxyalkyl groups, or substituted or unsubsrituted
heterocyclyloxyalicyl groups;           R9 and R'4 maybe the same or different and are independently
selected from H, -OH, substituted or unsubstituted alkoxy groups, substituted or unsubstituted aryloxy
groups, -N117, substituted or unsubstituted alkylamino groups, 20 substituted or unsubstituted
arylarnino groups, substituted or unsubstituted diallcylamino groups, substituted or unsubstitated
diarylarnino groups, substituted or unsubstituted (alkyl)(aryl)amino groups, substituted or unsubstitated
allcyl groups,  substituted or unsubstituted aryl groups, -C(=0)H, -C(-0)-alicyl groups, or -C(=-0)-aryl
groups;           R93 is selected from substituted or unsubstituted aryl groups, -substituted or
unsubstituted heterocyclyI groups, -C(=0)11, -C(=-0)-alkyl groups, -C(=0)-aryl groups, -C(=0)0-alkyl
groupk, -C(=-0)0-aryl groups, -C(.--0)NH2, -C(=0)N13(alkyl) groups, -C(0)NH(aryl) groups,
-C(=0)N(alky1)2 groups, -C(7=0)N(aryI)2 groups, -C(=-0)N(alicyl)(aryl) groups, -N112, -NH(alkyl)
groups, 30-N11(aryl) groups, -N(a1lcy1)2 groups, -N(allcyl)(aryl) groups, -N(ary1)2 groups,  -50-
-N11(heteroeyely1) groups, -Neneterocycly02 groups, -N(alkyl)(heterocycly1) groups,
-N(ary1)(hetercieyely1), -C(--'0)N11(heterocycly1) groups,    C(=40)N(beterocyclyI)2 groups,
-C(-0)N(alkyl)(heteroeyely1) groups, -C(=0)N(ary1)(heterecycly1) groups, or substituted or
unsubstituted 5heterocyclylallcyl groups; IZI1 is selected from 11, -NH?, -N1-1(alkyl) groups,
-N1-1(aryl) groups, -N(allry02 groups, -N(aryl)2 groups, -N(alkyl)(aryl) groups, -NH(heterocycly1)
groups, -N(heterocycly1)2 groups, -N(alkyl)(beterocycly1) groups, 



N(ary1)(heterocyciy1) groups, -0-alky1 groups, 0-ary1 groups, heterocyclyloxyallcyl 10 groups, or
substituted or unsubstituted aryl groups;           RI-2 is selected from 11, substituted or unsubstituted
alkyl groups, substituted or unsubstituted aryl groups, or substituted or unsubstituted heterocyclyl
groups; 12' is selected from substituted or unsul3stituted alkyl groups, 15substituted or unsubstituted
aryl groups, substituted or unsubstimted heterocyclyi groups, -OH, alkoxy groups, aryloxy groups,
-NI-12, substituted or unsubstituted heterocyclyialkyl groups, substituted of rinsubstituted arnirroalkyI
groups, substituted or unsubstituted alkylarninoalkyl groups, substituted or nnsubstituted
diadkylaminoalkyl groups, substituted or unsubstituted aryiaminoallcyl groups, 20 substituted or
unsubstituted diaryiaminoalkyl groups, substituted or unsubstituted (alky0(aryl)aminoalkyl groups,
substituted or unsubstituted alkytainino groups, substituted or ansubstituted arylamino groups,
substituted or uusubstituted dialkylamino groups, substituted or unsubstitmed diarylamino groups,
substituted or unsubstituted (alkyl)(aryeamino groups, -C(0)H, -C(=0)-alkyl groups, 25 -C(----0)-aryl
groups, -C(=0)0-alkyl groups, -C(-0)0-aryl groups, -C(=0)N112, -C(=0)NI-1(alkyl) groups,
-C(r-O)N11(ary1) groups, -C(=0)N(alky1)2 groups,  C(=0)N(ary1)2 groups, -C(=0)N(alky1)(ary1)
groups, -C(=0)-lieterocyclyi groups, -C(=--0)-0-heterocyclyi groups, -C(=0)N11(heterocycly1) groups,
C(=0)-N(heterocycly1)2 groups, -C(=0)N(ary1)(heterocycly1) groups, substituted  -51- or unsubstituted
heterocyclylamitwalkyl groups, substituted or =substituted hydroxyalkyl groups, substituted or
=substituted alkoxyalicyl groups, substituted or unsubstituted aryloxyalkyl groups, substituted or
=substituted beterocyclyloxyalkyl groups, or -C(v---0)-N(alkyl)(beterocycly1) groups; 5121-5 and ft may
be the same or different and are independently selected from substituted or unsubstitated alkyl groups,
substituted or unsubstituted aryl groups, substituted or unsubstiMted lieterocycly1 groups, substituted
or unsubstitatect heterocyclylalkyl groups, -C( =0)H, -C(=0)-alkyl groups, -C(=0)-aryl groups,
-C(=0)N1-12, -C(-0)N13(alltyl) groups, -C(=0)N11(aryl) 10 groups, -C(=0)N(alky1)2 groups,
-C(-0)N(ary1)2 groups, -C(---.0)N(alky1)(ary1) groups, T-N1-1(heterocyclyl) groups, -Mbeterocycly1)2
groups, -N(alkyl)(heterocycly1) groups, -N(acyl)(heterocycly1) groups, substituted or =substituted
aminoallcyl groups, substituted or =substituted alicylaminoallcyl groups, substituted or unsubstituted
diailcylaminoallcyl groups, substituted or 15 =substituted arylarninoalkyl groups, substituted or
unsubstituted diarylamitioalkyl groups, substituted or unsubstituted (alkyl)(ary1)aminoalkyl groups,
substituted or =substituted heterocyclylaminoalkyl, substituted or uusubstituted
dilieterocyclyIaminoalkyl, substituted or =substituted (beterocycly1)(alkyl)aminoalkyl, substituted or
=substituted 



20 cheterocycly0(aryl)aminoalkyl, substituted or unsubstituted alkoxyalkyl groups, substituted or
unsubstituted hydroxyalkyl groups, substituted or unsubstituted aryloxyalkyl groups, or substituted or
unsubstituted heterocyclyloxyalkyl groups; 1Z16 and R" may be the same or different and are
independently selected from H, substituted or =substituted alkyl groups, substituted or 25misubstituted
aryl groups, or substituted or unsubstituted heterocyclyi groups;               Ri7 and R2' may be the same
or different and are independently selected from H, substituted or imsubstituted alkyl groups,
substituted or =substituted aryl groups, substituted or unsubstituted beterocyclyi groups, -C(=0)H,
-C(---0)-alkyl groups, -C(=0)-aryl groups,-C(=0)Nlia,  -52- -C(-0)N1-1(alkyl) groups, -C(=0)NI-1(aryl)
groups, -C(=0)N(allcyl)2 groups, -C(=0)N(ary1)2 groups, -C(--0)N(alkyl)(aryl) groups, -C(=0)0-alkyl
groups, -C(---0)0-aryl groups, substituted or unsubstitated lieterocyclyialkyl groups, substituted or
unsubstituted aminoalkyl groups, substituted or unsubstituted 5alkylaminoalicyl groups, substituted or
unsubstituted diallcylaminoallcid.groups, substituted or unsubstitated arylaminoalkyl groups, substituted
or unsubstituted diarylaminoalkyl groups, substituted or unsubstituted (alkyl)(aryl)aminoalkyl groups,
-C(=0)-heterocycly1 groups, -C(=0)-0-heterocycly1 groups, -C(=0)NH(heterocycly1) groups,
-C(=0)-N(heterocycly1)2 groups, 10 -C(=0)N(aryi)(heteroeyely1) groups, substituted or unsubstituted
beterocyclylatninoalkyl groups, substituted or unsubstitaterl diheterocyclylaminoallcyl groups,
substituted or uusubstiruted (heterocycly1)(a.lky0aminoalkyl groups, substituted or unsubstituted
(heterocyclyI)(aryhaminoalkyl groups, substituted or unsubstituted hydroxyallcyl 15 groups, substituted
or unsubstituted alkoxyalkyl groups, substituted or uusubstituted aryloxyalkyl groups, substituted or
unsubstituted heterocyclyloxyalkyl groups, or -C(=-0)-N(alkyl)(heterocycly1) groups;               1V3, R24,
and R2s may be the same or different and are independently selected from ff,-NIT(alkyl) groups,
-NH(aryl) groups, 20 -N(alkyl)2 groups, -N(ary1)2 groups, -N(alkyl)(aryl) groups, -N11(heterocycly1)
groups, -N(heterocycly1)(aLicyl) groups, -N(heterocycly1)(aryl) groups,  N(heterocycly1)2 groups,
substituted Or unsubstituted alkyl groups, substituted or ansubstirined aryl groups, -OH, substituted or
tiosubstituted alkoxy groups, substituted or unsubstituted heterocycly1 groups, substituted or
unsubstitutecl aryioxy 25 groups, heterocyclyloxy groups, -N1101-1, -N(alkyl)OH groups, -N(aryl)01i
groups, -N(alky1)0-a1ky1 groups, -N(aryl)0-alkyl groups, -N(alicy00-aryl groups, or 



N(aryl)0-aryl groups; and                                         .1R.72 is selected from substituted or unsubstituted
alkyl groups, substituted or uusubstituted aryl groups, or substituted or uusubstituted heterocycly1 30
groups.  -53-            In other embodiments of the invention, compounds of formula 1 above include a
second group of compounds having the substituents described below: Y is selected from -OW groups,
-C(r-o)re groups, -NRI2W3 5 groups, substituted or unsubstituted alkynyl groups, substituted or
unsubstituted heterocyclylalkyl groups, substituted or uasuhstituted alkylaminoalkyl groups, substituted
or nusubstituteel dialkylaminoaayI groups, substituted or unsubstituted arylaminoalkyl groups,
substituted or unsubstituted diarylarninoalkyl groups, substituted or unsulastituteti
(alky0(ary)amitioalky1 groups, substituted or 10 unsubstituted beteroeyclylarninoalkyl groups,
substituted or unsubstituted saturated beterocycly1 groups, substituted or unsubstituted
heterocyclyloxyalkyi groups, substituted or unsubstituted hydroxyalkyl groups, or substituted or
unsubstituted aryloxyalkyl groups; Z is selected from 0, S. or NRI4 groups; 15RI, 112, W, and R4 may
be the same or different and are independently selected from H, CI, Br, F, I, -CN, -NO2, -OH, -OR"
groups, -NRHRI7 groups, substituted or unsubstitated amidinyl groups, substituted or masubstituted
guanidinyl groups, substituted or unsubstituted primary, secondary, and tertiary alkyl groups,
substituted or unsubstitutecl aryl groups, substituted or 20 uusubstituted alkenyi groups, substituted or
unsubstituted alkynyl groups, substituted or unsubstitutecl heterocycly1 groups, substituted or
unsubstituted -aminoalltyi groups, substituted or unsubstitated alkylarninoalkyl groups, substituted or
unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted arylamiimalkyl groups, substituted
or masubstituted diarylaminoalkyl groups, 25 substituted or unsubstituted (alkyB(aryl)aminoalkyl
groups, substituted or nnsubstituted heterocyclylalkyl groups, or -C(=0)1219 groups; R9, 127, arid R9
may be the same or different and are independently selected from 11, Cl, Br, F, I, -NO2, -OH, -0W9
groups, -NR2R2' groups, -SH, -SRngroups, -S(=0)Rn groups, -S(=0)21e4 groups, -C1\1, substituted
-54- 



or unsubstitated amidinyi groups, substituted or imsubstituted guanidinyl groups, substituted or
unsubstituted primary, secondary, and tertiary alkyl groups, substituted or unsubstituted aryl groups,
substituted or unsubstituted alkenyl groups, substituted or unsubstituted alkynyl groups, substituted or
unsubstituted heteroc.yclyl 5 groups, substituted or unsubstituted heterocyclyialkyl groups,
-C(=0)R25groups, substituted or unsubstituted aminoalkyl groups, substituted or unsubstituted
alkylaminoalkyl groups, substituted Or unsubstitated dialkylarninoalkyl groups, substituted Or
unsubstitutedaminoalkyl groups, substituted or unsubstituted diarylaminoallcyl groups, substituted or
unsubstituted (alkyl)(aryparninoalkyl 10 groups, substituted or unsubstituted heterocyclylaminoalkyl
groups, substituted or unsubstituted hydroxyallcyl groups, substituted or unsubstituted alkoxyalkyl
groups, substituted or unsubstituted aryloxyalkyl groups, or substituted or unsubstituted
heterocyclyloxyalkyl groups; R9 is selected from the group consisting 'Of -OH, substituted or
15unsubstituted alkoicy groups, substituted or masubstituted aryloxy groups, -b11-12" substituted Or
unsubstitured alkylamino groups, substituted or unsubstituted arylamino groups, substituted or
unsubstituted dialkylamino groups, substituted or unsubstituted diarylamino groups, substituted or
unsubstimted (alkyl)(aryl)atnino groups, substituted or uasubstituted alkyl groups, substituted or
unsubstituted aryl 20 groups, -C(=0)H, -C(-13)-alkyl groups, or -C(-0)-aryl groups;           W is selected
from substituted or unsubstituted aryl groups, substituted or unsubstituted heterocyclyi groups,O)H,
-C(=--0)-alkyI groups,  C(=0)-aryl groups, -C(-----0)40-alk-yi groups, -C(=0)0-aryf groups, -C(=O)N112,
C(=0)NH(alkyl) groups, -C(--=0)N1-1(aryl) groups, -C(-0)N(allty1)2 groups, 25 -C(=0)N(ary1)2 groups,
-C(=0)N(alkyl)(aryl) groups, -Nib, -NIT(alkyl) groups,      N1-1(aryl) groups, -N(alkyl)2 groups,
-N(alltyl)(aryl) groups, -N(aryl)z groups,      C(=0)N11(heterocyclyi) groups, -C(=-0)N(heterocyclye2
groups,  C(= 0)N(aLkyl)(heterocyclyr) groups, -C(=0)N(ary1)(heterocyclyi) groups, or substituted or
unsubstituted heterocyclyiaLkyl groups;  -55- Ru is selected from H, -NH2, -NI-1(alkyl) groups,
-NR(aryl) groups, -N(a11cy1)2 groups, -N(aty1)2 groups, -N(alicy")(aryD groups, -NH(heterocycly1)
groups, 7N(heterocycly1)2 groups, -N(alkyl)(heteroeyelyi) groups, -0-alkyl groups, 0-aryl groups,
substituted or 'unsubstituted alkyl groups, or substituted or 



5 =substituted aryl groups;            R'2 is selected from II, substituted or =substituted alkyl groups,
substituted or wasubstituted aryl groups, or substituted or =substituted heterocycly1 groups; R33 is
selected from H, substituted or unsubstituted alkyl groups, 10substituted or unsubstituted aryl groups,
substituted or unsubstituted heterocycly1 groups, -OH, alkoxy groups, aryloxy groups, -1\1112,
substituted or =substituted alkylarnino groups, substituted or tinsubstituted arylamino groups,
substituted or =substituted dialkylamino groups, substituted or =substituted diarylamina groups,
substituted or uusubstituted (alkyl)(atypamino groups, -C(--- 0)H, -C(=0)-alkyl 15 groups, -C(=0)-aryl
groups, -C(=O)D-alkyl groups, -C(=0)0-aryl groups, -C(-0)N112, -C(=0)NH(alkyl) groups,
-C(=0)NET(aryl) groups, -C(=0)N(alky1)2 groups, -C(-0)N(ary1)2 groups, -C(-0)N(ally1)(aryl) groups,
substituted or =substituted heterocyclylalkyl groups, substituted or unsubstituted aminoalkyl groups,
substituted or =substituted alkylarninoalkyl groups, substituted or 20 =substituted dialkylsm'dmalkyl
groups, substituted or =substituted a_rylaminoalkyl groups, substituted or unsubstituted
diarylaminoalkyl groups, substituted or unsubstituted (alkyi)(aryl)amitioalkyl groups, -C(=0)-beterocyclyi
groups, -C(.0)-0-lieterocycly1 groups, -C( =0)NH(beterocycly1) groups, -C(=0)14(lieterocycly1)2
groups, -C(=0)N(ary1)(heterocycly1) groups, 25 -C(=0)N(alicyl)(heterocycIy1) groups, substituted or
=substituted heterocyclylaminnalityl groups, substituted or =substituted bydroxyalkyl groups,
substituted or urisubstituted alkoxyalkyl groups, substituted or =substituted aryloxyalkyl groups, or
substituted or unsubstituted beterocyclyloxyalkyl groups;  -56-            R14 is selected from H, -OH,
substituted or unsubstituted alkoxy groups, substituted or unsubstituted aryloxy groups, -NH2,
substituted or unsubstituted alkylamino groups, substituted or unsubstituted arylamino groups,
substituted or unsubstitated dialkylamino groups, substituted or nusubstituted: 5 diarylamino groups,
substituted or unsubstituted (alkyl)(aryflamino groups, substituted or unsubstituted alkyl groups,
substituted or unsubstituted aryl groups, -C(--0)11, -C(-0)-alkyl groups, or -C(-0)-aryl groups;
RTh and R19 may be the same or different and are independently selected from substituted or
unsubstituted alkyl groups, substituted or unsubstituted 10 aryl groups, substituted or unsubstituted
heterocyclyl groups, substituted or unsubstituted heterocyclylalkyl groups, -C(=0)11, -C(-=0)-alkyl
groups, -C(-0)-aryl groups, -C(=0)N112, -C(=0)N11(alkyl) groups, -C( -0)N1f(aryl) groups,
-C(-0)N(alky1)2 groups, -C(-0)N(a1y1)2 groups, -C(=0)N(a1ky1)(aryI) groups, substituted or
unsubstituted aminoalkyl groups, substituted or unsabstituted 15allcylaminoallcyl groups, substituted or
unsubstituted diallcylaminoalkyl groups, substituted or wasubstituted arylaminoalkyl groups, substituted
or unsubstituted diarylaminoalkyl groups, substituted or unsubstituted (allcyl)(aryHarairioalkyl groups,
substituted or unsubstituted heterocyclylaminoalkyl, substituted or unsubstituted
ditierocyclylamixioalkyl, substituted or unsubstituted 20(heterocycly1)(allcyl)aminoalkyl, substituted or
unsubstituterl 



(heterocycly1)(arypaminoa&yl, substituted or unsubstiMted alkoxyalkyi groups, substituted or
unsubstituted hydroxyalkyl groups, substituted or unsubstituted aryIoxyallcyl groups, or substituted or
unsubstituted heterocyclyloxyallcyl groups;               R16 and R26 may be the same or different and are
independently 25 selected from H, substituted or unsubstituted alkyl groups, substituted or
uusubstitured aryl groups, or substituted or unsubstituted heterocycly1 groups;           1217 and R21
may be the same or different and are independently selected from H, substituted or urisubstituted alkyl
groups, substituted or nnsubstituted aryl groups, substituted or unsubstituted heterocyclyl groups,  -57-
C(-0)11, -C(----0)-allcyl groups, -C(=O)-aryl groups,.-C(=0)NH2, -C(=0)N11(aikyl) groups,
-C(=-0)N11(aryl) groups, -C(=0)N(a1ky1)a groups, -C(=0)N(ary1)7 groups, -C(r-O)N(alkyl)(aryl) groups,
-C(=-0)0-E1kyl groups,  C(---0)0-aryl groups, substituted or unsubstituted beterocyclylalkyl groups, 5
substituted or =substituted aminoalkyl groups, substituted or unsubstituted alkylaminoalkyl groups,
substituted or unsubstituted dialkylaminoalkyl groups, substituted or =substituted arylaminoalkyi
groups, substituted or unsubstitated diarylamiaoalkyl groups, substituted or =substituted
(alkyl)(aryl)arninoalkyl groups, -C(=0)-heterocycly1 groups, -C(=0)-0-11eterocycly1 groups, 10
-C(-0)N11(lietemeyciy1) groups, -C(7=0)-N(ieterocycly1)2 groups,  C(.--0)N(ary1)(heterocycly1) groups,
-C(=0)-N(alky0(heterocycly1) groups, substituted or unsubstituted heterocyclylaminoalkyl groups,
substituted or urisubstituted hydroxyalkyl groups, substituted or unsubstituted alkoxyalkyl groups,
substituted or unsubstituted aryloxyalkyl groups, or substituted or =substituted 15 heterocyclyloxyalkyl
groups; 12.23, Rzi, and R7-5 may be the same or different and are independently selected from H,
44H2, -NH(alkyl) groups, -NH(aryl) groups,  N(alkyl)2 groups, -N(ary1)2 groups, -N(allcyl)(aryl) groups,
-Nli(heterocycly1) groups, -N(heterocycly1)(alkyl) groups, -N(heterocyclyI)(aryl) groups,
20-N(Ileterocyc1y1)2. groups, substituted Or unsubstiruted alkyl groups, substituted or uusubstituted
aryl groups, -01-1, substituted or unsubstitutecl alkoxy groups, substituted or u;asubstituted
heterocyclyl groups, substituted or unsubstitutecl aryloxy groups, -NIOH, -N(alkyl)OH groups,
-N(aryl)OH groups, -N(alky1)0-alkyl groups, -N(aryl)0-alkyl groups, -N(alky00-azy1 groups, or
-N(ary1)0-aryl groups; 



25 and           lin is selected from substituted or =substituted alkyl groups, substituted or unsubstituted
aryl groups, or substituted or unsubstituted beterocycly1 groups.  -58-           In another embodiment,
the present invention provides a third group of compounds having the general formula I above with
substituents selected from the following: Y is selected from -OH, SH, alkylthio groups, arylthio groups,
--Ole 5 groups, -C(=0)-Rn groups, -NI212Rn groups, -CN, substituted or unsubstituted alkyl groups,
substituted or unsubstituted alkenyl groups, substituted or unsubstituted alkyrtyl groups, substituted or
unsubstitmed aralkyl groups, substituted or unsubstituted heterocyclylalkyl groups, substituted or
unsubstituted allglarninoalkyl groups, substituted or unsubstinited dialkylaminoallcyl groups, 1G
substituted or unsubstituted aryIaminoalkyl groups, substituted or unsubstituted diarylaininoalkyl
groups, substituted or unsubstituted (alkyl)(aryl}aminoalicyl groups, substituted or unsubstituted
heterocyelylaininoalkyl groups, substituted or unsubstituted heterocyclyi groups, substituted or
unsubstituted aryl groups, substituted or unsubstiUded beterocyclyloxyalkyl groups, substituted or
15unsubstituted hydroxyalkyl groups, substituted or unsubstituted alkoxyalkyl groups, or substituted or
unsubstituted aryloxyalkyl groups; Z is selected from 0, S, or NW' groups;           12J, R2, It', and le may
be the same or different and are independently selected from H, Cl, Br, F, I, -CN, -NO2, -OH, -OR'
groups, 20-NIV612.17 groups, substituted or unsubstituted arnidinyl groups, substituted or
unsubstituted guanidinyl groups, substituted or unsubstiruted primary, secondary, or tertiary alkyl
groups, substituted or nusubstituted aryl groups, substituted or unsubstituted alkenyl groups,
substituted or unsubstituted alkynyl groups, substituted or unsubstituted heterocyclyl groups,
substituted or unsubstituted 25 a_mirmalkyl groups, substituted or unsubstituted alkylambaoalkyl
groups, substituted or unsubstituted diallcylaminoalkyl groups, substituted or unsubstituted
arylaminoalicyl groups, substituted or unsubstituted diarylaminoalkyl groups, Substituted or
unsubstituted (allcyl)(alyflaminoalkyl groups, substituted or unsubstituted heterocyclylalkyl groups, or
-59-           R5, W, le, and /28 may be the same or different and are independently selected from H, Cl,
Br, F, I, -NO2, -OH, -OW groups, -NR2121 groups, -SH, -SR n groups, -S(= 0)W1 groups, -S(= 0)21e
groups, -CN, substituted or unsubstituted amidinyl groups, substituted or unsubstitutedguanidinyl
groups, 5 substituted or nnsubstituted primary, secondary, or tertiary alkyl groups, substituted or
unsubstituted aryl groups, substituted or unsubstituted alkenyl groups, substituted or unsubstituted
allcynyl groups, substituted or unsubstituted heterocyclyl groups, substituted or unsubstituted
alkylaminoalkyl groups, substituted or unsubstituted 



dialkylaminoalkyl groups, substituted or unsubstituted arylaminoaikyl groups, 10substituted or
unsubstituted diarylaminoalkyl groups, substituted or unsubstituted (alkyl)(aryflanirmalkyl groups,
substituted or unsubstituted beterocyclylalkyl groups, -C(=0)1725 groups, substituted or unsubstituted
aminoalkyl groups, substituted or tuisubstituted heteroeyelylaminoalkyl groups, substituted or
unsubstituted bydroxyallcyl groups, substituted or unsubstituted alkoxyalkyl groups, 15substituted or
unsubstituted aryloxyalkyl groups, or substituted or unsubstituted heterocyclylottyalicyl groups;
2.9 and W4 may be the same or different and are independently selected from H, -011, substituted or
unsubstituted alkoxy groups, substituted or unsubstituted aryIoxy groups,.-N112, substituted or
unsu.bstituted alkylarnino groups, 20 substituted or unsubstituted arylamino groups, substituted or
unsubstituted dialkylamino groups, substituted or unsubstitoted diarylarnino groups, substituted or
unsubstituted (alkyI)(aryI)amino groups, substituted or unsubstituted alkyl groups, .substituted or
unsubstituted aryl groups, -C(=0)13, -C(=0)-alkyl groups, or 0)-aryl groups; 25W is selected from
substituted or unsubstituted alkyl groups,  substituted or unsubstituted aryl groups, substituted or
unsubstituted heterocycly1 groups, substituted or unsubstituted beterocyclylallryl groups, -C(=0)14,
-C(=0)-alkyl groups, -C(=0)-aryl groups, -C(=0)0-alkyl groups, -C(=-0)0-aryi groups, -Q=0)N142,
-C(=0)NII(alkyl) groups, -C(=0)NTI(aryl) groups, 30 -C(=0)N(alky1)2 groups, -C(=0)N(aryl)2 groups,
-C(=0)N(a1ky3)(aryl) groups,  -60-  NH2, -NH(alkyl) groups, -N1-1(aryl) groups, -N(alky1)2 groups,
-N(alkyl)(aryI) groups, -N(aryl)2 groups, -C(r-O)NH(beterocycly1) groups,   C(-=0)N(heterocycly1)2
groups, -C(=0)N(alkyl)(heterocycly1) groups, or -C(---0)14(ary1)(beterocycly1) groups; 5R" 5s selected
from H, -OH, alkoxy groups, aryloxy groups, -NE12, -N11(alkyl) groups, -NH(aryl) groups, -N(alicy1)2
groups, -N(ary1)2 groups, -N(allcyl)(aryl) groups, substituted or unsubstituted alkyl groups,
-N11(1mterocycly1) groups, -N(beterocycly1)2 groups, -N(alkyl)(heterocycly1) groups, or substituted or
=substituted aryl groups; 10Ru is selected from 0, substituted or =substituted alkyl groups, substituted
or =substituted aryl groups, or substituted or =substituted heterocyclyl groups;            11.'3 is selected
from H, substituted or unsubstituted alkyl groups, substituted or =substituted aryl groups, substituted or
unsubstitnted beterocyclyl 



15 groups, -OH, alcoxy groups, aryloxy groups, -NH2, substituted or =substituted heterocyclyialkyl
groups, substituted or unsubstituted aminoalkyl groups, substituted or unsubstituted alkyIaminoalkyl
groups, substituted or unsubstituted dialkylamitmallcyl groups, substituted or =substituted atylaminoall0
groups, substituted or unsubstitutecl diarylaminoalkyl groups, substituted or unsubstituted 20
(allcyl)(ariparninoalkyl groups, substituted or unsubstitutecl alkylamino groups, substituted or
unsubstituted arylamino groups, substituted or unsubstituted dialkylaminu groups, substituted or
unsubstituted diarylamino groups, substituted or =substituted (alkyl)(arypainino groups, -C(=0)H,
-C(-----0)-alicyl groups,  C(-0)--aryl groups, -0(-0)0-alkyl groups, -C(=0)40-ary1 groups, -C(=0)NH2, 25
-C(=0)N1-1(a1kyl) groups, -C(a---0)N11(aryl) groups, -C(0)N(alkyl)2 groups,     0)N(ary1)2 groups,
-C(=0)N(alkyI)(aryl) groups, -C(=0)-beterocycly1 groups, -C(= 0)-0-lieterocycly1 groups, -C(=
0)NH(beterocycly1) groups,  C(-0)N(heterocycly1)2 groups, -C(=0)N(alkyl)(heterocycly1) groups,
-C(-=-0)N(ary1)(beterocycly1) groups, substituted or =substituted  -61- heterocyclyiaminoaLkyl groups;
substituted or unsubstittzted hydroxyalkyl groups, substituted or unsubstituted alkoxyalicyl groups,
substituted or unsubstituted aryloxyallcyl groups, or substituted or unsubstituted heterocyclyloxyalkyl
groups; and R.' may be the same or different and are independently 5 selected from substituted or
unsubstituted alkyl groups, substituted or unsubstituted aryl groups, substituted or unsubstiruted
beterocyclyl groups, substituted or unsubstitated heterocyclylalkyl groups, -C(=0)R, -C(=0)-allcyi
groups, -C(-0),-aryl groups, -C(=-0)N1-12, -C(=-0)1\TH(alkyl) groups, -C(=0)N11(aryD groups,
-C(=0)N(alkyi)2 groups, -C(---0)N(ary1)2 groups, -C(=0)N(alltyl)(aryl) 10 groups, substituted or
unsubstituted aminoalkyl groups, substituted or unsubstittited alkylaminoalkyl groups, substituted or
unsubstituted dialkylarninoalkyl groups, substituted or unsubstituted arylaminoalkyl groups, substituted
or unsubstituted diarylaminoalkyl groupS, substituted or =substituted (allry1)(aryl)aminoalkyI groups,
substituted or unsubsrituted heterocyclylaminoalkyl, substituted or 15 unsubstituted
diheterocyclylaminoalkyl, substituted or unsubstituted (heterocyclyl)(alkyOaminoalkyl, substituted or
unsubstituted (heterocycly1)(aryl)aminoalkyl, substituted or unsubstituted alkoxyalkyl groups,
substituted or unsubstituted hydroxyallcyl groups, substituted or unsubstituted aryloxyalkyl groups, or
substituted or unsubstitated heterocydylexyalkyl groups; 20le and le may be the same or different and
are independently selected from H, substituted or unsubstituted alkyl groups, substituted or 



unsubstituted aryl groups, or substituted or unsubstituted heterocycly1 groups;           R" and le may be
the same or different and are indeperidently selected from 1-1, substituted or unsubstituted alkyl
groups, substituted or 25 unsubstituted aryl groups, substituted or unsubstituted heterocyclyi groups,
-C(=--0)H, -C(-0)-alkyl groups, -C(---0)-aryl groups,-C(=0)NH2,  -C(r=0)N1-1(allcyl) groups,
-C(=0)N11(aryl) groups, -C(=0)N(alicy1)2 groups, -C(-0)N(ary1)2 groups, -C(=0)N(alkyl)(aryl) groups,
-C(=0)40-alkyl groups, -C(.--0)0-aryl groups, substituted or unsubstituted beterocyclylalkyl groups,  62-
substituted or unsubstituted aufmoalkyl groups, substituted or unsubstituted alltylaminoalkyi groups,
substituted or unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl
groups, substituted or unsubstituted dimylaminoalkyl groups, substituted or unsubstituted
(alkyl)(ary))aininoalkyl 5 groups, -C(=-0)-heterocyclyl groups, -C(=0)-0-heterocycly1 groups,
C(=0)NH(beterocycly1) groups, -C(=0)N(heterocycly1)2 groups,   C(---0)N(alkyl)(heteroeycly1) groups,
-C(=0)N(ary1)(heterocycly1) groups, substituted or unsubstituted h bcyclylaminoalkyl groups,
substituted or unsubstituted hydroxyalltyl groups, substituted Or unsubstituted alkoxyalltyl groups,
10substituted or unsubstimted aryloxyalkyl groups, or substituted or unsubstituted heterocyclyloxyalkyl
groups;            Ws, RP, e, and R25 may be the same or different and are independently selected from
H, -NH2, -NH(alkyl) groups, -NH(aryl) groups,  N(alkyl)2 groups, -N(ary1)2 groups, -N(alkyl)(aryl)
groups, -N1-1(heterocycly1) 15groups, -N(heterocyclyi)(allcyl) groups, -N(heterocycly1)(aryl) groups,
-N(hererocycly1)2, groups, substituted or uasubstituted alkyl groups, substituted or imsubstituted aryl
groups, -OH, substituted or unsubstimted alkoxy groups, substituted or uasubstituted aryloxy groups,
substituted or unsubstituted heterocycly1 groups, -NI1011, -N(alkyl)OH groups, -N(aryl)OH groups,
-N(allty1)0-alkyl 20 groups, -N(awl)0-alkyl groups, -N(allty1)0-aryl groups, or -N(aryl)0-aryl groups; and
R22 is selected from substituted or unsubstituted alkyl groups, substituted or unsubstituted aryl groups,
or substituted or uusubstitute,d heterocycly1 groups. 



25In the third group of compounds, at least one of 10, R6, R7, or Rs is selected from substituted or
unsubstituted amidinyl groups, substituted or unsubstituted guanidinyl groups, substituted or
unsubstituted saturated heterocycly1 groups, substituted or unsubstituted alkylaminoalkyl groups,
substituted or unsubstituted diallcylaminoalkyl groups, substituted or unsubstituted arylaroinoalkyl  -63-
groups, substituted or unsubstituted diaryIaminoalkyl groups, substituted or unsubstituted
(alk-y1)(aryl)aminoalkyl groups, substituted or =substituted beterocyclylaikyl groups, substituted or
unsubstituted heterocyclylarainoalkyl groups, substituted or =substituted hydroxyalkyl groups,
substituted or 5 unsubstitated aIkoxyalkyl groups, substituted or =substituted aryloxyallcyl groups, or
substituted or unsubstituted heterocyclyloxyallryl groups; -012.19 groups where Rt9 is selected from
substituted or unsubstibsted aryl groups, substituted or =substituted heterocycly1 groups, substituted or
unsubstituted heterocyclylalkyl groups, -C(=0)-ary1 groups, -C(=0)N112, -C(=0)N11(alkyl) groups, 10
-C(=0)NH(aryI) groups, -C(=0)N(alky1)2 groups, -C(--0)N(ary02 groups, -C(=0)N(ailcyl)(aryl) groups;
substituted or =substituted aminoalkyl groups, substituted or =substituted alkylanainoalky1 groups,
substituted or unsubstitated dialkylaminoalkyl groups, substituted or unsubstitated arylaminoalkyl
groups, substituted or unsubstituted diarylaminoalkyl groups, substituted or unsubstituted
15(alkyl)(aryl)aminoalkyl groups, substituted or =substituted beterocyclylaminoallcyl groups, substituted
or unsubstituted dilieterocyciythminvalkyi groups, substituted or unsubstituted
(heterocycly0(alkyl)aminoalkyl groups, substituted or unsubstituted (heteroeyely1)(ary0aminoalky2
groups, substituted or unsubstituted hydroxyalkyl groups, substituted or unsubstitated aikoxyglry1
groups, substituted or =substituted 20 aryloxyalkyl groups, or substituted and unsubstituted
heteroeydyloxyalkyl groups;  NR'R' groups where It'n is selected from substituted or unsubstituted
heteroeycly1 groups; -NR"R' groups where le is selected from substituted or =substituted heterocycly1
groups, -C(=0)11, -C(=0)-aryl groups,-C(-0)NH2,      -C(=0)NH(alkyl) groups, -C('0)Nli(aryl) groups,
-C(=0)N(allty1)2 groups, 25-C(=0)N(ary1)2 groups, -C(=0)1\1(alkyl)(asyl) groups, -C(-0)0-aLkyl groups,
C(-0)0-aryl groups, substituted or unsubstituted aminoalkyl groups, substituted or unsubstituted
alkylasninoallcyl groups, substituted or =substituted  dialkylaminoalkyl groups, substituted or
unsubstitited arylaminoalkyl groups, substituted or =substituted diarylamizioallcyl groups, substituted or
unsubstituted 30(alkyl)(atypaminoalkyl groups, substituted'or =substituted heterocyclylaminoalkyl
groups, substituted or unsubstituted hydroxyalkyi groups, substituted or  



-64- unsubstituted alkoxyalkyl groups, substituted or unsubstitUted aryloxyallcyl groups, substituted or
unsubstituted heterocyclylalkyl groups, or substituted or unsubstituted heterocyclyloxyalkyl groups; or
-C( =.-0)R25 groups where R2s is selected from H, -NII(alkyl) groups, -NII(ary0 groups, -N(alkyl)2
groups, -N(aryl)2 groups, 5 -N(alicyl)(aryl) groups, -NH(heterocycly1) groups, -N(laeterocyclyll(alkyl)
groups, -N(beterocycIy1)(aryl) groups, -N(heterocyely1)2 groups, substituted or unsubstituted aryl
groups, substituted or unsubstitnted aryloxy group's, or substituted or unsubstituted beterocyclyt
groups. bit yet another embodiment, the present invention encompasses 10 compounds of formula I in
which the substituents described below define a fourth group of compounds;            Y is selected from
-OH, SH, alkylthio groups, arylthio groups, -OR' groups, -C(-0)-12' groups, -NRI2Ru groups, -CM,
substituted or unsubstituted alkyl groups, substituted or unsubstituted alkenyl groups, substituted or 15
unsubstituted alkynyl groups, substituted or unsubstituted aralkyl groups, substituted or unsubstituteci
heterocyclylaLkyl groups, substituted or unsubstituted allcylaminoalkyl groups, substituted or
unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl groups, substituted
OF unsubstituted diarylaminoalkyl groups, substituted or unsubstituted (alkyl)(aryl)aminoalkyl
20groups, substituted or urtsubstituted heterocyclylaminoalkyl groups, substituted or masubstituted
heterocyclyl groups, substituted or unsubstituted aryl groups, substituted or unsubstituted
heterocyclyloxyalkyl groups, substituted or unsubstituted hydroxyalkyl groups, substituted or
unsubstitute.d alkoxyalkyi groups, or substituted or unsubstituted aryloxyalkyl groups; 25Z is selected
from 0, S, or NR groups; W, R2, Rs, and W may be the same or different and are  independently
selected from II, Cl, Br, F, 1, -CN, -NO2, -OH, -OR groups, -P,11216W7 groups, substituted or
uusubstituted anaidinyl groups, substituted or unsubstituted guanidiuyl groups, substituted or
unsubstituted primary, secondary, or  65- tertiary alkyl groups, substituted or unsubstituted aryl groups,
substituted or unsubstituted alkenyl groups, substituted or unsubstituted alkynyl groups, substituted or
unsubstituted heterocyclyl groups, substituted or =substituted aminoalkyl groups, substituted or
unsubstituted alkyfarninoallryl groups, substituted 5 or unsubstituted dialkylaminoalkyl groups,
substituted or =substituted arylaminoalkyi groups, substituted or =substituted diarylaminoalkyl groups,
substituted or unsubstituted (alkyl)(aryi)aminoallcyl groups, substituted or unsubstituted
beterocyciyia)kyl groups, or -C(-0)R18 groups; 



R5, le, le, and le may be the same or different and are 10 independently selected from II, Cl, Br, F, I,
-NO; -011, -0R'9 groups, -NR20R2I groups, -811, -SR groups, -S( =0)1e3 groups, -S(=0)2R24 groups,
-CN, substituted or unsubstituted amidinyl groups, substituted or =substituted guanidinyl groups,
substituted or =substituted primary, secondary, or tertiary alkyl groups, substituted or unsubstituted aryl
groups, substituted or unsubstituted alkenyl groups, substituted 15or =substituted alkynyl groups,
substituted or unsubstituteci heterocyclyl groups, substituted or =substituted allcylaminoalkyl groups,
substituted or unsubstituted dialkylaminoarkyl groups, substituted or unsubstituted aryiaminoalkyl
groups, substituted or =substituted diarylarninoalkyl groups, substituted or uusubstituted
(alkyl)(aryflarainoalkyl groups, substituted or =substituted beterocyclylalkyl 20 groups, -C(-0)1e5
groups, substituted or unsubstituted arninoalkyl groups, substituted or unsubstituted
beterocyclylaminoalkyl groups, substituted or unsubstituted hydroxyalkyl groups, substituted or
unsubstituted alkoxyalkyl groups, substituted or =substituted oryloxyalkyl groups, or substituted or
unsubstituted heterocyclyloxyalkyl groups;  25Rs and Ri4 may be the same or different and are
independently selected from H, -OH, substituted or unsubstituted aLlcoxy groups, substituted or
unsubstituted axyloxy groups, -Nit, substituted or unsubstituted alkylamino groups, substituted or
unsubstituted arylaruino groups, substituted or =substituted dialkylamino groups, substituted or
=substituted diarylamino groups, substituted or 30 unsubstituted (alky0(aryl)amino groups, substituted
or unsubstituted alkyl groups,  -66- substituted or unsubstituted aryl groups, -C(=0)H, -C(=O)--alkyl
groups, or -C(=O)-aryl groups;             Ri is selected from substituted or unsubstituted alkyl groups,
substituted or unsubstituted aryl groups, substituted or unsubstituted lieterocycly1 5groups, substituted
or unsubstituted beterocyclylallcyl groups, -C(=0)11,  C(=0)-alkyl groups, -C(=0)-aryl groups,
-C(=0)0-alkyl groups, -C(=0)0-aryl groups, -C( =0)N112, -C(=0)NH(alkyl) groups, -C(=0)Nli(aryl) groups,
C(=0)N(allcy1)2 groups, -C(=0)N(ary1)2 groups, -C(r-O)N(alkyl)(aryl) groups,  -NH(alkyl) groups,
-1,111(atyI) groups, -N(alkyl)2 groups, -N(alkyl(aryl) 10groups, -N(aryl)2 groups,
-C(=0)Nli(heterocycly1) groups,  C(=0)N(heterocycly1)2 groups, -C(r-O)N(alkyl)(heterocyclyi) groups, or



C(=0)N(ary1)(beterocycly1) groups;           Ru is selected from H, -OH, alkoxy groups, aryloxy groups,
-NH2, -NH(alkyl) groups, -NH(aryl) groups, -N(a11yl)2 groups, -N(aryl)2 groups,  15 -N(alltyl)(aryl)
groups, substituted or unsubstituted alkyl groups, -NH(beterocycly1) groups, -N(beterocycly1)2.groups,
-N(alkyl)(beterocycly1) groups, or substituted or unsubstituted aryl groups;              R'2 is selected from
H, substituted or unsubstituted alkyl groups, substituted or unsubstituted aryl groups, or substituted or
unsubstituted heterocyclyi 20 groups;             R13 is selected from H, substituted or unsubstituted alkyl
groups, substituted or unsubstituted aryl groups, substituted or unsubstituted beterocyclyi groups, -OH,
alkoxy groups, aryloxy groups, -NH2, substituted or unsubstituted heterocyclylalkyl groups, substituted
or unsubstituted ainiuoalkyl groups, substituted 25or tmsubstituted alkylaminoalkyl groups, substituted
or unsubstituted dialkylaminoalkyI groups, substituted or unsubstituted arylaminoalkyl groups,
substituted or unsubstituted diarylaminoalkyl groiips, substituted or unsubstituted
(allcyl)(aryl)aminoallcyl groups, substituted or unsubstituted allcylamino groups, substituted or
unsubstituted arylamino groups, substituted or unsubstituted  -67- cliallcylamino groups, substituted or
unsubstituted diarylamino groups, substituted or unsubstituted (alkyl)(arybamino groups, -C(=0)H,
-C(=0)-alkyl groups,  C(=0)-aryl groups, -C(=0)0-a1ky1 groups, -C(=0)0-aryl groups, -C(=0)N112,
-C(=0)1\111(a1kyl) groups, -C(=0)N11(axyl) groups, -C(=0)N(alkyl)z groups, 5-C(=0)N(ary1)2 groups,
-C(=-0)N(al1cy1)(ary1) groups, -C(=0)-heterocycly1 groups, -C(=0)-0-heterocycly1 groups,
-C(=0)N1-1(heterocycly1) groups,  C(=0)N(heterocyclypa groups, -C(=0)-N(alkyl)(lieterocycly1) groups,
CC=0)14(aryl)(heterocycly1) groups, substituted or unsubstituted     heterocyclylaminoalkyl groups,
substituted or unsubstituted hydroxyalkyl groups, 10substituted or unsubstituted allcoxyallcyl groups,
substituted or unsubstitated aryloxyalkyl groups, or substituted or unsubstituted heterocyclyloxyalkyl
groups;            1215 and W9 may be the same or different and are independently selected from
substituted or unsubstituted alkyl groups, substituted or unsubstituted aryl groups, substituted or
unsubstituted heterocycly1 groups, substituted or 15unsubstituted heterocyclylalkyl groups, -C(=0)H,
-C(=0)-alky1 groups, 



C(=0)-aryl groups, -C(---0)NH2, -C(=0)NT1(a1kyl) groups, -C(..--0)N11(aryl) groups, -C(-0)N(alky1)2
groups, -C(=0)N(ary1)2 groups, -C(=0)N(a1icyl)(ary1) groups, substituted or unsubstituted =unary]
groups, substituted or unsubstituted alkylamthoalkyl groups, substituted or unsubstituted
diallcylaminoalkyI groups, 20substituted or unsubstituted arylaminoalkyl groups, substituted or
unsubstituted diarylarainoalkyl groups, substituted or unsubstituted (allcyl)(aryl)aminoalkyl groups,
substituted or unsubstituted heterocycIylaminoalkyl, substituted or unsubstituted
dibeterocyclylaminoalicy, 1, substituted or ansubstitated (beterocycly1)(alkypandnoalkyl, substituted or
u.nsubstituted 25(heterocyclyI)(aryl)aminoalkyl, substituted or unsubstitated alkoxyalkyi groups,
substituted or unsubstitured hydroxyalkyl groups, substituted or unsubstituted aryloxyalkyl groups, or
substituted or uusubstituted heterocyclyloxyalkyl groups;           IZ)-6 and RN may be the same or
different and are independently selected from 1-1, substituted or unsubstituted alkyl groups, substituted
or 30unsubstituted aryl groups, or substituted or unsubstituted beterocycly1 groups;  -68-           R'7 and
1221 may be the same or different and are independently selected from H, substituted or unsubstitated
alkyl groups, substituted or unsubstituted aryl groups, substituted or unsubstituted heterocycly1 groups,
-C(---0)11, -C(=0)-allcyI groups, -C(=0)-aryl groups,-C(=0)N112, 5 -C(=0)NH(alkyl) groups,
-C(=0)N11(aryl) groups, -C(-=0)N(alky1)2 groups,  C(=0)N(ary1)2 groups, -C(=0)N(alkyl)(aryl) groups,
-C(=0)0-alkyl groups, -C(=0)0-aryl groups, substituted or unsubstitured heterocyclylalkyl groups,
substituted or unsubstituted aminoalkyl groups, substituted or unsubstituted alkylamitioalkyl groups,
substituted or unsubstituted diallcylaminoalkyl groups, 10 substituted or unsubstituted arylaminoalkyl
groups, substituted or unsubstituted diarylaminoalkyl groups, substituted or unsubstituted
(alkyl)(aryl)aminoalky1 groups, -C(=0)-heterocycly1 groups, -C(=0)-0-heterocycly1 groups,
Ce=0)N11(heterocycly1) groups, -C(=0)-N(heterocycly1)2 groups, -Cfr-0)-N(alkyl)(heterocycly1)
groups, -C(=0)-N(ary1)(heterocycly1) groups, 15substituted or unsubstiluted heterocyclylarninoalkyI
groups, substituted or nnsubstituted hydroxyalkyi groups, substituted or unsubstituted alkoxyalkyl
groups, substituted or unsubstituted aryloxyalkyl groups, or substituted or unsubstituted
heterocyclyloxyalkyl groups; R.'8, R23, R24, and R's may be the same or different and are 20
independently selected from II,-NIIHalkyl) groups, -N1-1(aryl) groups, -N(alkyl)2 groups, -N(aryl)2
groups, -N(alkyl)(aryl) groups, -NII(heterocycly1) groups, -N(heterocycly1)(alkyl) groups,
-N(heterocycly1)(aryl) groups, 



N(heterocycly1)2 groups, substituted or unsubstituted allgl groups. substituted or unsubstituted aryl
groups, -OH, substituted or unstbstituted alkoxy groups, 25substituted or unsubstituted aryloxy groups,
substituted or unsubstitrated heterocyclyi groups, -NI-10H, -N(alkyl)OH groups, -N(aryl)OH groups,
-N(alkyl)0-alkyl groups, -N(ary1)0-a1ky1 groups, -N(alicy1)0-aryl groups, or -N(ary1)(1)-aryl groups;
and  -69-            R22 is selected from substituted or =substituted alkyl groups, substituted or
=substituted aryl groups, or substituted or unsubstituted heterocycly1 groups. In the fourth group of
compounds, at least one of W, R2, R3, or le is . 5an -0R15 group and 1225 is selected from substituted
or unsubstituted beterocyclyialkyl groups, substituted or unsubstituted dialkylaminoalkyl groups,
substituted or wisubstituted alkylaminoalkyl groups, substituted or unsubstituted aminoalkyl groups,
substituted or =substituted diaryiaminoaIkyl groups, substituted or =substituted arylanairioalkyl groups,
substituted or unsubstituted 10(alkyl)(aryeaminoalkyl groups, substituted or =substituted heterocyclyI
groups, substituted or unsubstituted heterocyclylaminoalkyl groups, substituted or =substituted
diheterocyclylaminoalkyl groups, substituted or unsubstituted (aeterocycly1)(a)kyl)athinoalkyl groups, or
substituted or =substituted (heterocycly1)(ary0amiimalkyl groups. 15In the first, second, or third group
of compounds Z is preferably an  NR group, more preferably where R14 is II. Preferred compounds of
the fourth group include those compounds in which Z is an -NW group, more preferably where 121 is H.
Y is preferably an -Ole group, an -NRI2R.22 group, or a substitotrA 20 or =substituted alkynyl group, or
MOM preferably is an -NR12N12 group in the first, second, third, and fourth groups of compounds. In
more preferred compounds of the first group, Y is a NR121223 group and R22 is II. In more preferred
compounds of the second and third groups, Y is a NR121223 group and one or both of R22 and R13
are if 25Other preferred compounds of the first, second, and third groups include those where Y is
selected from -N(C113)2, -NI-1(C113), -NH(C112C113), -N(C112C113)2, -N11(aryl) groups, -N(ary1)2
groups, -NHNI12., -NHN(CI13)2,  N(C113)NH(C113), -NII(C112.).,NH2 groups,
-N1-1(C13.2).NH(alky1) groups,  NH(CH2)mN(alky1)2 groups, -N(alky15(012)mN112 groups,  



-70-  N(allcyl)(042)to-N11(aIlryl) groups, -N(allcyD(C1-12).N(alloy02 groups,  NH(C142).(heterocyc1y1)
groups, -N(alkyl)[(C112).(heterocycly1)] groups,  N14(C142),11014 groups, -NH(C1-12)mOCH3
groups, -NIICH2CH(NH2)C11(0-13)2,  NH(2-anainocyclohexyl), -NR(cyclohexyl), -N110C113,
-NII(N-morpholinyl), 5 -N11(quinuclidy1), especially -NH(quinticlid-3-y1), or groups where 1212 and
R12 join to form a substituted or unsubstituted saturated 5 Or 6 membered N-containing ring, where m
is an integer ranging from 2 to 4 such as 2, 3, or 4 and n is an integer ranging from 0 to 3 such as C , 2,
or 3. More preferred compounds of the first, second, and third also 10 include those in which Y. is
selected from -NFI(5-benzimiclazoly1), -NH(C1-I42N(CH3)2, -N14(C112)201-1,
-bili(C112)(4-imidazoly1), -NH(C/12)(3- imidazoIy1), -NH(C112)(4-pyridy1), -NH(CH2)(2-pyridy1),
-NH(CH2)(3-pyridy1), -N11(CH2)(2-tetraltydrofuranyl), -NII(CH2)(4-piperidinyl), -NR(CH2)(3-
piperidinyl), -NII(C112)2[2-(N-rnethylpyrrolidinyl)j, -NH(C142)2(2-pyrrolidinyl), 15
-NH(C112)[2-(N-methylpyrrolidiny1)), -NH(CI-12)(2-pyrrolidinyl), -N1-1(3- piperidinyl), or
-NH(3-pyrrolidinyI).            Preferred compounds of the first and second groups include those
compounds where le, R2, le, le, R6, le, and Ware all H. Other preferred compounds of the first, second,
third, and fourth groups include those where le is 20 selected from H, substituted or unsubstituted
alkoxy groups, substituted or unsubstitated heterocyclylalkoxy groups, substituted or unsubstituted
heterocyclyloxy groups, substituted or unsubstituted heterocyclyl groups, substituted or
unsubstittitedheterocyclyl-, or aryl-auainoalkyl groups, substituted or unsubstituted dialkylamittoalkyl
groups, substituted Or unsubstituted 25diarylaminoalkyl groups, substituted or nusubstituted
(allcyl)(arybazainoalityl groups, substituted or unsubstituted alkyl- or aryl-aminoalkoxy groups,
substituted or unsubstituted dialkylaminoalkoxy groups, or substituted or unsubstituted
diarylaminoalkoxy groups. Still other compounds of the first, second, third, and fourth groups include
those in which RI is selected from F, Cl, substituted or 30 unsubstituted alkoxy groups, substituted or
unsubstituted heterocyclylalkoxy groups,  



-71- substituted or unsubstituted heterocyclyl groups, substituted or unsubstitated alkyl-, heterocyclyl-,
or aryl-aminoalkyl groups, substituted or unsubstituted dialkylaminoalkyl groups, substituted or
unsubstituted diarylaminoalkyl groups; substituted or unsubstituted (alkyl)(aryDarainoalkyl groups,
substituted or 5 unsubstituted alkyIaminoalkoxy groups, substituted or unsubstituted aryiatainoalkoxy
groups, substituted or unsubstituted dialkylaminoalkoxy groups, substituted or ansubstituted
diarylaminoalkoxy groups, or substituted or unsubstituted (alkyl)(arypaminoalkoxy groups. Particular
examples include: -0C113, -OCH2CH2(N-utorpholinyl), -N-morpholinyl, -N-cis-dialkylmorpholinyi, 10
-N-(4-alkyl)piperazinyl, -0012CH/N(alky1)2 groups, -OCH2CH2N11(alkyl) groups, -OCH2CH2Nth,
-OCH2C112N11(aryl) groups, -OCH2CH2N(ary02 groups, -0042CH2N(alicy1)(ary1) groups, aikoxy
groups, -0(4-pipericlinyl), -0[441- alkyDpiperidinyi] groups, -0[3-(1-alkyl)piperidinyl] groups,
-0[3-quirme1idiny1i, -OCH2(2-pyridy1), -0C112(4-pyridy1), -0(3-pyrrolidinyl), or -0L3-(1-
15ancyl)pyrrolidinyi] groups.           Still other preferred compounds of the first, second, third, and fourth
groups include those in which 112 is selected from F, CI, -NO2, -0C1-13, N- morphoMayl,
-N-cis-dialkylmorpholinyl, -N-(4-alkyl)piperazinyl, or -00-12(2- pyridyl). Other preferred compounds of
the first, second, third, and fourth groups 20 include those where 122 is selected from H, F, Cl, -NO2,
substituted or unsubstituted heterocyclylalkozy groups, or substituted or unsubstimted heterocyclyl
groups- Yet other preferred compounds of the first, second, third, and fourth groups include those
where R2 is selected from F, Cl, -N0z, substituted or unsubstituted aBcoxy groups, substituted or
nusubstituted heterocyclylalkoxy groups, substituted or 25unsubstituted heterocyclyl groups,
substituted or unsubstituted alkyl-, heterocycyl-, and aryl-aminoalkyl groups, substituted or
unsubstituted dialkyl- and diarylaminoalkyl groups, substituted or unsubstitated alkylarylaminoalkyl
groups, substituted or unsubstituted alkyl- and aryl-aminoalkoxy groups, substituted or unsubstituted
dialkyl: and diaryl-aminoalkoxy groups, or substituted or 30 unsubstituted ancylarylanzinoalkoxy
groups.  -72-            Still further preferred compounds of the first, second, third, and fourth groups
include those where R6 is an alkyl group having from one to four carbon atoms. In other preferred
compounds of the first, second, third, and fourth groups, 12.7 is an alkyl group having from one to four
carbon atoms. Still further 5 preferred compounds of the four groups are those in which R6 or R7 is an
-01I.19 group and le is an alkyl group, an aryl group, a heterocycly1 group, or a heterocyclylalkyl group.
In still other preferred compounds of the first, second, third, and fourth groups, R6 or R' is a
-OCH2(012)q(heterocycly1) group and q is 0, 1, 2, 3,or 



10 4, more preferably where the heterocycly1 group of the -0C117(CII0iiieterocyc1y)) group is a
heterocycle selected from substituted or unsubstituted morpholine, substituted or unsubstituted
piperazine, substituted or unsubstituted piperidine, substituted or unsubstituted pyrrolidiue, substituted
or unsubstituted pyrrole, substituted or unsubstitmed kaidazole, substituted or ubsubstituted pyrazole,
15substituted or unsubstituted 1,2,3-triazole, substituted or unsubstituted 1,2,4- triazole, substituted or
unsubstituted tetrazole, substituted or unsubstituted thiomorpholine, substituted or uasubstituted
hotriopiperazine, substituted or unsubstituted oxazolidin-2-one, substituted or unsubstituted
pyrrolidiu-2-one, substituted or unsuhstituted pyridine, substituted or unsubstitated oxazole, 10
substituted or unsubstituted isoxazole, substituted or unsubstituted thiazole, substituted or
unsubstituted isothiazole, substituted or unsubstituted furali, substituted or unsubstituted thiophene,
substituted or unsubstituted tetrahydroturan, substituted or unsubstitnted tetrahydrothiophene,
substituted or unsubstituted benzirnidazole, substituted or unsubstituted benzoxazole, or substituted or
5 unsubstituted beuzothiazole.           In groups including heterocyclyI groups, the heterocycly1 may be
attached in various ways. For example, in the -0C1-12(012)q(heterocycly1) group, the heterocyclyi
group may be bonded to a methylene carbon of the -0C112(0d2)q group of the
-0C1-12(C112)q(heterocycly1) through various ring members. By way of non-limiting example, whore q
is 1 and the heterocyclyl group is tetrahydrofuran,  -73- the group could be represented by the formula
-OCH2C11z(tetrahydrofuranyl) which corresponds to the following two structures:    where structure III
represents the group that can be referred to as the -0012CH2(2- 5 tetrahydrofuranyl) group and
structure IV represents the group that can be referred to as the -0C112C11.43-terrahydrofuranyl)
group. When the heterocycly1 group is a N-containing heterocycle, such as, but not limited to
piperidine, piperazine, morpholine, or pyrrolidine, the heterocycle can be bonded to the methylene
carbon through a ring carbon atom or through a nitrogen atom in the ling of the N- 10 containing
heterocycle. Both of these are preferred. Where the heterocyclyl group is a pipericline and q is 2 for an
-00-12(C112)q(heterocycly1) group, the following structures are possible and preferred: WI 



Structure V is an example of a -0(042)3(N-pipericlinyl) or 15 -0(012)3(1-piperidinyl) group. Structure VI
is an example of a -0(0-1)342- piperidinyD group. Structure VII is an example of a
-0(CI12)3(3-piperidinyl)  -74- group. Structure VDT is an example of a -0(C112)3(4-piperidinyl) group.
Where the heterocycly1 group is a piperazine and q is 1 for an -0C112(C112)q(heterocycly1) group, the
following structures are possible and preferred:    5Structure IX is au example of a
-0(C112)2(2-piperazinyl) group, and structure X is an example of a -0(C1-1)2(1-piperazinyl) or
-0(CF12)2(Npiperazinyi)group. Where the heterocyclyl group is a morpholine and q is 1 for an
-0C1-12(C112)q(heterocycly1) group, the following structures are possible and preferred:    10
Structure XI is an example of a -0(CH2)2(3-morpholinyl) group, structure X.11 is an example of a
-0(C112)2(4-morpholinyl) or morplaolinyl) group, and structure XILI is an example of a
-0(012)2(2-morpholinyl) group. It will be observed that where the group is a pyrrolidine, and q is 1, the
15structures available include -0(012)7(1-pyrro1ictiny1) or -0(C112)2(N-pyrro1idinyD, 



-0(Cb)2(2-pyrrolidinyl), and -0(C112)2.(3-pyrrolidiny1).  -75-            Yet other preferred compounds Of
the first, second, third, and fourth groups include those where at least one of Rs, Rs, R7, and R8 is a
substituted or unsubstituted heterocyclyl group, more specifically a substituted or unsubstituted
heterocyclyl group comprising at least, one 0 or N atom, still more particularly a 5substituted or
unsttbstituted heterocyclyl group selected from morpholine, piperazine, piperidine, 1,2,3-triazole,
1,2,4-triazole, tetrazole, pyrrolidine, pyrazole, pyrrole, thionampholine, thiomarpholine in which the S
atom of the thioniorpholine group is bonded to one or more 0 atoms, homopiperazine, benzimidazole,
oxazofidin-2-one, pyrrolidin-2-one, imidazole, isoxazole, oxazole, 10isothiazole, thiazole, thiophene,
furan, pyran, tetrahydrothiophene, tettaltydrofuran, tetrahydropyran, or pyridine.           Other preferred
compounds of the first, second, third, arid fourth groups include those in which at least one of R19 or
Rs' is selected from substituted . or unsubstituted aminoallcyl groups, substituted or unsubstituted
alkylaminoalkyl 15groups, substituted or unsubstituted arylaminoalkyl groups, substituted or
unsubstitnted dialk3rlaininoalkyl groups, substituted or unsubstituted diarylaminoalkyl groups,
(alkyl)(aryl)anainoalkyl groups, or substituted or unsubstitnted beterocyclylalkyl groups, including:
-C1-12(CH.2)pNli2 groups, 41-124C112)pNli(alkyl) groups, -C1-12(C1h)pN1H(aryl) groups,
-Cf12.(C1-12)pN(allcyl)z. 20 groups, -C1-12(CH2)pN(ary1)2 groups, -C112(C112)pN(ailcyl)(aryl)
groups, or -Cliz(CH2)p(heterocycly1) groups, wherein p is an integer ranging from 0 to 4 and the
heterocyclyl group of the -C112(C1-12)p(tieterocycly1) group is a N-containing heterocycle selected
from substituted or unsubstituted morpholine, substituted or unsubstituted pyrrolidine, substituted or
unsubstituted piperazine, substituted or 25unstbstituted piperidirie, substituted or unsubstituted pyrrole,
substituted or unsubstituted imidazole, substituted or unsubstituted pyrazole, substituted or
unsubstituted 1,2,3-iriazole, substituted or unsubstituted 1,2,4-triazole, substituted or unsubstituted
tetrazole, substituted or unsubstituted thiomorpholine, substituted or unsubstituted homopiperazine,
substituted or unsubstituted oxazolidirt-2-one, 30substituted or unsubstituted pyrrolidin-27one,
substituted or unsubstituted pyridine, substituted or unsubstituted oxazole, substituted or unsubstittded
isoxazole, 



76- substituted or unsubstituted thiazole, substituted or unsubstituted isothiazole, substituted or
unsubstituted benzimida_zole, substituted or unsubstituted benzexazole, or substituted or
unsubstituted benzothiazole. Still further preferred compounds according to the first, second, 5third,
and fourth groups include those in which F.25 is selected from substituted or unsubstituted aryl groups,
substituted or unsubstituted alkyl groups, -N112, -NH(allcyl) groups, -N(alkyl)2 groups, -N1-1(aryl)
groups, -N(aryl)2 groups,  N(alkyl)(aryl) groups, -NH(heterocycly1) groups, -N(beterocycly1)(alkyl)
groups,  N(beterocycly1)(aryl) groups, -N(beterocycly1)2 groups, or N-containing 10 heterocycles. In
such compounds, the N-containing heterocycles are bonded to the carbonyl carbon of the -C(2-0)-R25
group through either a nitrogen atom or a carbon atom in the -rings of the N-containing heterocycles. In
more preferred such coinpounds that are provided, the N-containing heterocycle of the R25 group is
selected from substituted or unsubstituted morpholine, substituted or unsubstituted 15pyrrolidine,
substituted or unsubstituted piperazine, substituted or unsubstituted piperidine, substituted or
unsubstituted pyrrole, substituted or unsubstituted imidazole, substituted or unsubstituted pyrazole,
substituted Or unsubstituted 3,2,3- triazole, substituted or unsubstituted 1,2,4-triazole, substituted or
unsubstituted tetrazok, substituted.or unsubstituted thiomorpholine, substituted or unsubstitutcd
20hornopiperazine, substituted or unsubstituted oxazolidin-2--one, substituted or unsubstituted
pprolidin-2-one, substituted or unsubstituted pyridine, substituted or unsubstituted oxazole, substituted
or unsubstituted isoxazole, substituted or unsubstituted thiazole, substituted or unsubstituted
isothiazole, substituted or unsubstituted benzimidazole, substituted or unsubstituted benzoxazole, or
25substituted or unsubstituted benzothiazole.            Preferred compounds according to the first, third,
and fourth groups of compounds are also those where le is H.  -77- heterocyclylalkyl groups,
substituted or uusubstimted dialkylaminoalkyl groups, substituted or unsubstituted alkylaminoalkyl
groups, substituted or unsubstituted aminoallcyl groups, substituted or unsubstituted diarylarninoalkyl
groups, substituted or unsubstituted arylaminoalkyl groups, substituted or unsubstituted 



5(alicyO(aryI)aminoaIkyl groups, substituted or misubstituted heterocyclyl groups, substituted or
unsubstituted heterocyclylaminoalkyl groups, substituted or unsubstitated ditieterocyclylaminoalicyl
groups, substituted or unsubstituted (beterocyclyl)(allcyl)amitioalkyl groups, or substituted or
unsubstituted (heterocycly1)(aryl)aminoalkyl groups. 10Other particularly preferred inhibitors of
VEGF-RTK are compounds having the structure II, tautomers of the compounds, pharmaceutically
acceptable salts of the compounds, and pharmaceutically acceptable salts of the tantorriers. Structure
II has the following formula:  15In compounds having structure II, Y is selected from H, -OH, -Ole
groups, -SH, -SR" groups, -NR121213 groups, -CN, -C(=--0)-R4 groups, substituted or onsubstituted
alkyl groups, substituted or unsubstituted alkenyl groups, substituted or unsubstituted alkynyl groups,
substituted or unsubstituted groups, substituted or unsubstituted heterocyclylalkyl groups, substituted
or 20 unsubstituted allcylaminoalky/ groups, substituted or unsnbstituted dialkylarninoalkyl groups,
substituted or unsubstituted arylaminoaficyl groups, substituted or  -78- unsubstituted diarylaminoalkyl
groups, substituted or =substituted (alkyl)(aryl)aminoalkyl groups, substituted or =substituted
heterocyclylaminoalkyl groups, substituted or unsubstituted heterocyclyl groups, substituted or
=substituted aryl groups, substituted or =substituted hydroxyalkyl groups, substituted or 5 =substituted
alkoxyalkyl groups, substituted or unsubstituted aryloxyalkyl groups, or substituted or unsubstituted
heterocyclyloxyalkyl groups.            In preferred coinnounds of structure H, Y is selected from H, -OH,
-012.9 groups, or -NW'R'2 groups. More preferably, Y is a -NW5W2 group. Still more preferably, Y is a
-NRIV2 group and both R' and R'2 are hydrogen. In 10 other preferred compounds having the structure
B, is selected from -N(C113)2, -NII(C112), -NERCH2C113), -N(CH2C1-12)2, -NH(aryl) groups,
-N(aryl)2 groups, -NHNEL, -NUN(013)7, -N(C1-10H(C113), -NTI(C112)mhal2 groups,
-NE(CH2),,,NR(alkyl) groups, -N11(0-12)1,11'1(allcy1)2 groups, -N(alkyl)(CH2).NH2 groups,
-N(alicyl)(012)mNH(alkyl) groups, -N(alkyl)(CH2)m.N(allty1)2 groups, 15-NEI(CH2)n(heterocycly1)
groups, -N(ality1)[(C112)(heterocycly1)] groups,  N1-1(C112).01-1 groups, -NH(C1-12).0C1-13 groups,
-NHCII2CH(N112)CH(C113)2, 4413(2-aminocyclohexyl), -Nli(cyclohexyl), -NHOCIL,
-N11(N-morpholinyl), 



N11(quinuclidy1), especially -NH(quienclid-3-y1), and groups where Rll. and R'2 join to form a
substituted or =substituted saturated 5 or 6 membered N-containing 20 ring, where m is 2, 3, or 4 and n
is 0, 1, 2, or 3. Still more preferred compounds of this type are those in which -Y is selected from
-1\11-1(5-benzimidazoly1),  NH(CH2)2N(C113)2, -NH(C112)20H, -NH(CH2)(4-irnidazoly1),
-NH(CH2)(3- iniidazoly1), -NH(CH2)(4-pyridy1), -NII(C112)(2-pyridy1), -NH(C112)(3-pyridy1),
-NH(CH2)(2-tetrahydrofaranyl), -NEI(CH2)(4-piperidiny1), -NH(CI12)(3 - 25 piperidinyl),
-NH(CH2)2[2-(N-methyl-pyrrolidiug], -NIACI-12)2(2-pyrrolidinyl), -N11(C1-14[2-(N-methylpyrrolidinyl)],
-NH(CH2)(2-pyrrolidinyl), -NH(3- piperidinyl), or -N11(3-pyrrolidiny1).              In compounds of structure
H, XI, X2, X3, and r are selected from C or N and at least one of Xl, X2, X3, and X4 is N. In some
preferred compounds of 30 structure IC X' is N, R5 is absent or H, and X2, X', and X' are all C. In other
-79-- preferred compounds of structure ii, X2 is N, R_6 is absent or H, and X', X3, and Xs are C. In
other preferred compounds of structure II, X3 is N, 1'.2 is absent or H, and X', X2, and Xs are all C. In
still other preferred compounds of structure II, Xs is N, le is absent or H, and X', X2, and X3 are all C.
5In compounds of structure II, Ra, R2, R3, Rs, R.5, R6, 12.2, and R2 may be the same or different and
are independently selected from II, CI, Br, F, I, -NO2, -CN, -OH, -00 groups, -NIV6R1'
groups,-C(n--0)Rig groups, -511, -S1212 groups, -8( ---0)122 groups, S(=0)2R2' groups, substituted or
=substituted amidinyl groups, substituted or =substituted guanidinyl groups, substituted or
unsubstituted primary, 10 secondary, or tertiary alkyl groups, substituted or =substituted aryl groups,
substituted or =substituted alkenyl groups, substituted or =substituted alkynyl groups, substituted or
uusubstituted heterocyclyl groups, substituted or unsubstituted alkylanainoalkyl groups, substituted or
=substituted dialkylaminoalkyl groups, substituted or =substituted aryiaminoallcyl groups, substituted or
=substituted 15 diarylarninoallcyl groups, substituted or unsubstituted (alkyl)(ary0aminoalkyl groups,
substituted or =substituted heterocyclylalkyl groups, substituted or =substituted arninoalkyl groups,
substituted or =substituted heterocyclylaminoalkyl groups, substituted or unsubstituted hydroxyalicyl
groups, substituted or =substituted alkoxyalkyl groups, substituted or =substituted 20 aryloxyalkyl
groups, or substituted or unsubstiarted heterocyclyloxyalkyl groups. In compounds of structure II, Rs is
absent or is H if X' is N. R.6 is absent or is H if X2 is N, le is absent or is H if X3 is N, and Rs is absent
or is H if Xs is N. Some preferred compounds have the structure II where at least cue of IV, R2, R3, le,
TO, R6, le, or 112 is a substituted or =substituted heterocyclyl 25 group, and, in more particular
embodiments, a substituted or =substituted heterocyclyl group selected from morpholine, piperazine,
piperidine, 1,2,3-triazole, 1,2,4-triazole, tetrazole, pyrrolidine, pyrazole, pyrrole, thiomorpholine,
homopiperazine, benzimidazole, oxazolidin-2-one, pyrrolidin-2-one, irnidazole, isoxazole, oxazole,
isothiazole, thiazole, thiophene, foram, pyran, 



30 tetrahydrothiophene, tetrahydrofuran, tetrahydropyran, and pyridine.                Still other preferred
compounds having structure II are those in which V, R2, R3, and 124 are H. In some preferred
embodiments, R' is Selected from H, substituted or unsubstituted alkoxy groups, substituted or
unsubstituted heterocyclyIatkoxy groups, substituted or unsubstituted heterocyclyloxy groups,
5substituted or tuasubstituted heterocycly1 groups, substituted or unsubstituted alkyl-, heterocycly1-,
Or aryl-aminoalkyl groups, substituted or unsubstituted dialkylaminoalkyl groups, substituted or
unsubstituted diarylaminoalkyl groups, substituted or unsubstituted (alkyl)(aryl)arninoalltyl groups,
substituted or unsubstitated alkyl- or aryl-aminoalkoxy groups, substituted or unsubstituted 10
dialkylaminoaIlcoxy groups, or substituted or unsubstituted diarylaminoalkoxy groups. In other preferred
compounds; R' is selected from F, CI, substituted or tinsubstituted alkoxy groups, substituted or
unsubstituted heterocyclylalkoxy groups, substituted or unsubstituted heterocyclyl groups, substituted
or unsubstituted alkyl-, heterocycly1-, or aryl-aminoallcyl groups, substituted or unsubstitnted
15dialkylaminoalkyl groups, substituted or unsubstituted diarylaminoalkyl groups, substituted Or
unsubstituted (alkyl)(aryDaminoalkyl groups, substituted or unsubstituted alkylaminoalkoxy groups,
substituted or unsubstituted arylanainoalkoxy groups, substituted or nnsubstituted dialkylarninoalkoxy
groups, substituted or unsubstituted diarylaminoalkoxy groups, or substituted or 20 unsubstituted
(alkyl)(ary0aminoalkoxy groups. Particular examples include: -0C1-13, -0C112C1-12(Ninorpbolinyl),
-N-morpholinyl, -N-cis-dirriethylmorpholinyl, -N-(4-alkyl)piperazinyl,-OCH2C112N(alky1)2 groups,
-OCII2C112N1-1(a11cyl) groups, -0C112012NI12, -00320-12NH(axyl) groups, -OCH2CH2N(ary1)2
groups, alkoxy groups, -0C112C13I2N(alkyl)(aryl) groups, -0(4-piperidinyt), -0[4-<1- 25alkyl)piperidinyl)
groups, -0[3-(1-alkyl)piperitlinyl] groups, -0[3-quinuclidiuy1], -00112(2-pyridy1), -0Cf12(4-pyridy1),
-0(3-pyrrolidinyl), -0[3(1- alkyl)pyrrolidinyl], or other -0(heterocycly1) groups not listed in this paragraph.
In other compounds having the structure II, R2 is selected from F, Cl, -NO2,-N-morpholinyl,
-N-cis-dialkylmorpbolinyl, 30 alkyl)piperazinyl, or -0612(2-pyridy1). In yet other compounds having the
structure II, V is selected from H, F, CI, -NO2, substituted or unsubstituted  -81- heterocyclylalkoxy
groups, or substituted or unsubstituted heterocyclyl groups. Yet other preferred compounds having the
structure II include those where R2 is selected from F, Cl, -NO2, substituted or unsubstittned alkoxy
groups, substituted or unsubstituted heterocyclylaikoxy groups, substituted or unsubstituted
heterocyclyl 5 groups, substituted or unsubstituted alkyl-, heterocycyl-, and aryl-aminoalkyl groups,
substituted or unsubstitured dialkyl- and diaryI-aminoalkyl groups, substituted or unsubstituted
aikylarylaminoalkyl groups, substituted or unsubstituted alkyl- and aryl-aminoalkoxy groups, substituted
or unsubstituted dialkyl- aud diax-ylaminoalkoxy groups, or substituted or unsubstituted
allcylarylaminoalkoxy groups. 10In some preferred compounds having structure II, at least two of X. X2,
Xa, and X4 are C and the corresponding substituents 12.5, R6, R7, and Ra are hydrogen, and at least
one of X`, X2, X3, and X4 is N. In yet other preferred compounds haying structure IL three of 1:t5, R6,
12.7, and Ra are hydrogen and one of X', X2, X3, and X..4 is N. In still other more preferred
compounds of structure H, 



15 R6, R7, or both R6 and le are alkyl groups such as those having from one to four carbon atoms. In
yet other preferred compounds of structure IF, R6 or le is an - Ole group and R14 is an alkyl, aryl,
heterocyclyl, or beterocyclyIalkyi group. In still further compounds of structure II, R6 or R7 is a
-0CH2(C1-12)qQieterocyclyI) group and q is 0, 1, 2, 3, or 4. In more preferred compounds in which R5
or R7 is 20 a -0C1-12(C1-1).,-(beterocycly1) group, the heterocyelyl group of the
-0C112(C112)4heterocycly1) group is a heterocycle selected from substituted or unsubstituted
morpholine, substituted or unsubstitined piperazine, substituted or unsubstituted piperidine, substituted
or unsuhstituted pyrrolidine, substituted or unsubstituted pyrroIe, substituted or unsubstituted imidazole,
substituted or 25unsubstituted pyrazole, substituted or unsubstituted 1,2,3-triazole, substituted or
unsubstituted 1,2,4-triazo1e, substituted or unsubstirated tetra2ole, substituted or unsubstitmed
thiomorpholine, substituted or unsubstituted thiomorpholine in which the S atom of the thiomorpholine
group is bonded to one or more 0 atoms, substituted or unsubstinded bomopiperazine, substituted or
unsubstituted oxazolidin- 302-one, substituted or unsnbstituted pyrrolidin-2-one, substituted or
unsnbstitutecl Pyridine, substituted or unsubstituted oxa_zole, substituted or unsubstituted  -82-
isoxazole, substituted or unsubstituted thiazole, substituted or unsubstituted isothiazole, substituted or
unsubstituted fin-au, substituted or unsubstituted tblophene, substituted or unsubstituted
tetrahydrofuran, substituted or unsubstituted tetrahydrothiophene, substituted or unsubstituted
benzimidazole, substituted or 5unsubstitutecl benzoxazole, or substituted or unsubstituted
benzothiazole.            In compounds of structure II, le is selected from H, -OH, substituted or
uusubstituted alkoxy groups, substituted or unsubstituted aryloxy groups, -NI-12, substituted or
unsubstituted allcylamino groups, substituted or unsubstituted arylamino groups, substituted or
unsubstituted dialicylamino groups, substituted or 10 unsubstituted diarylarnino groups, substituted or
unsubstituted (alkyl)(arybanaino groups, substituted or unsubstituted alkyl groups, substituted or
tuisubstituted aryl groups, -C(=0)11, -C(=-0)-alkyl groups, or -C(=0)-aryl groups. One group of
particularly preferred compounds of structure If are those in which P.9' is hydrogen. In compounds of
structure 11, Rm is selected from substituted or 15unsubstitated alkyl groups, substituted or
unsubstituted aryl groups, substituted or unsubstituted heterocyclyI groups, substituted or unsubstituted
heterocyclyialkyl groups, -C(=0)H, -C(-0)-alkyl groups, -C(=O)-aryl groups, -C(=0)0-alkyl groups,
-C(=0)0-aryl groups, -C(=0)NH2, -C(=0)N1-1(alicyl) groups,  C(=-0)Nll(aryl) groups, -C(=0)N(allcy1)2
groups, -C(----0)N(ary1)2 groups, 20-C(=0)N(alkyl)(aryI) groups, -NH2, -11/411-1(alicyl) groups,
-NI.[(aryl) groups, -N(al1cyl)2 groups, -N(alkyl)(aryl) groups, -N(aryl)2 groups, -C(=0)N11(heterocycly1)
groups, -C(=0)N(heterocycly1)2 groups, 



C(=0)11(allcyl)(heterocycly1) groups, or -C(=0)N(ary1)(heterocycly1) groups; hi compounds of structure
11, R" and R9 may be the same or 25different and are independently selected from substituted or
unsubstituted alkyl groups, or substituted or unsubstitmed aryl groups whereas Rn is selected from H,
substituted or unsubStituted alkyl groups, substituted or unsubstituted aryl groups, or substituted or
unsubstituted heterocyclyi groups.  -83-             In compounds of structure 11, 1213 is selected from II,
substituted or unsubstituted alkyl groups, substituted or unsubstituted aryl groups, substituted or
unsubstituted hererocyclyi groups, -OR, alkoxy groups, aryloxy groups, substituted or unsubstituted
heterocyclyialkyl groups, substituted or unsubstituted 5aminoalkyl groups, substituted or unsubstituted
alkylaminoalkyl groups, substituted or unsubstituted dialkylaminoalkyi groups, substituted or
unsubstitated arylaminoalityl groups, substituted or masubstituted diarylarainoallcyl groups, substituted
or unsubstituted (allcyl)(aryl)aminoalkyl groups, substituted or unsubstituted alkylarnino groups,
substituted or unsubstituied arylarrtiuo groups, IDsubstituted or unsubstituted dialkylamino groups,
substituted or unsubstituted diarylarnino groups, substituted or unsubstituted (alkyl)(aryl)amino groups,
-C(.0)-a1ky1 groups, -C(=0)-aryl groups, -C(=0)0-alkyl groups,  C(=0)0-aryl groups, -C(=0)NI-12,
-C(=O)NE1(alkyl) groups, -C(=0)N1-1(aryi) groups, -C(=0)N(alltyi)2 groups, -C(=0)N(ary1)2 groups,
-C(=0)N(aticyl)(aryl) 15 groups, -C(-0)-heterocycly1 groups, -C(=0)-0-heterocyclyl groups, -C(
0)N11(heterocycly1) groups, -C(= 0)-N(heterocyclyI)2 groups,  C(=0)14(alkyl)(heterocycly1) groups,
-C(=0)-N(ary1)(heterocycly1) groups, substituted or unsubstituted heterocyclylaminoalkyl groups,
substituted or unsubstituted hydroxyalkyl groups, substituted or unsubstituted alkoxyalkyl groups,
20substituted or unsubstituted aryloxyallcyl groups, or substituted or unsubstituted lieterocyclyloxyalkyl
groups. R.12 and R13 may join together to form a 5 to 7, membered saturated or unsaturated,
substituted or unsubstituted N-containing ring.             In compounds of structure LE, R)4 is selected
from H, -OH, alkoxy groups, aryloxy groups, -1\1112, -NR(alkyl) groups, -NH(aryl) groups, -N(alkyl)2
25groups, -N(aryl)2 groups, -N(alkyl)(aryl) groups, substituted or unsubstituted alkyl 



groups, substituted or unsubstituted aryl groups, -N1-1(heterocycly1) groups,  N(heterocyclyl)a groups,
-N(alley1)(heterocycly1) groups, or -N(ary1)(beterocyclyI) groups. In compounds of structure II, R15 is
selected from substituted or 30unsubstituted alkyl groups, substituted Or unsubstituted aryl groups,
-substituted or  -84- unsubstituted heterocycly1 groups, substituted or unsubstituted heterocyclylallcyl
groups, -C(=0)11, -C(----0)-a1ky1 groups, -C(=0)-ary1 groups, -C(=0)N112, -C(=0)NTI(aikyl) groups,
-C(=0)N1-1(aryl) groups, -C(=0)N(alky1)2 groups, -C(=0)N(ary1)2 groups, -C(L-0)N(alkyl)(ary1) groups,
substituted or unsubstituted 5 aminoalkyl groups, substituted or unsubstituted alkylaminoalkyl groups,
substituted or unsubstituted dialkylaminoalkyl groups, substituted or =substituted arylaminoalkyl
groups, substituted or unsubstituMd diarylaminoalkyl groups, substituted or unsubstituted
(allcyl)(aryparninoalkyl groups, substituted or =substituted heterocyclylamiuoalkyl groups, substituted or
uusubstiMted 10 dibeterocyclylaminoalkyl groups, substituted or unsubstituted
(heterocycly1)(alkyl)ainnwallcyl groups, substituted or =substituted (heterocyclyI)(arypaminoallcyl
groups, substituted or =substituted alkoxyalkyi groups, substituted or =substituted aryloxyalkyl groups,
substituted or =substituted hydroxyalkyl groups, or substituted Or =substituted 15 heterocyciyloxyalkyl
groups,           In compounds of structure U, R1' is selected from H, substituted or unsubsdtuted alkyl
groups, substituted or unsubstituted aryl groups, or substituted or unsubstituted heterocycly1 groups
whereas W7 is selected from H, substituted or =substituted alkyl groups, substituted or =substituted
aryl groups, substituted or 20 unsubstituted heterocyclyi groups, -C(=0)H, -C(=0)-alkyl groups,
-C(=O)-aryl groups, -C(=t0)NH2, -C(=-0)NH(alkyl) groups, -C(--0)1\114(aryl) groups,  C(--0)N(alky1)2
groups, -C(=-0)N(ary1)2 groups, -C(=0)N(alkyl)(aryl) groups,  C(--0)0-alky1 groups, -C(=0)0-aryl
groups, substituted or unsubstituted amilloalkyl groups, substituted or =substituted aikylaminoalkyl
groups, substituted  or unsubstiMted dialkylaminoalkyl groups, substituted or =substituted
arylaminoalkyl groups, substituted or trusubstituted diarylaminoalkyl groups, substituted or =substituted
(ary1)(alkAaminoa1kyl groups, substituted or =substituted heterocyclylalkyl groups,
-C(---0)-heterocycly1 groups, -C(=0)-Oheterocycly1 groups, -C(=0)NH(heterocycly1) groups,
-C(=0)N(heterocycly1)2 groups, -C(7-0)-N(alkyl)(heterocycly1) groups, -C(=0)N(ary1)(heterocycly1)
groups, substituted or =substituted 



heterocyclylarninoallcyl groups, substituted or unsubstituted hydroxyallgl groups, substituted or
unsubstituted alkoxyaficyl groups, substituted or unsubstituted aryloxyalkyI groups, substituted or
unsubstituted heterocyclyloxyalkyl groups, -OH, substituted. or unsubstituted alkoxy groups, substituted
or unsubstituted aryloxy 5 groups, or -N112 groups_ RI' and R17 may join together to form a 5 to 7
membered saturated. or unsaturated, substituted or unsubstituted N-containing ring.            Finally, in
compounds of structure II, RTh, Rw, and R21 may be the same or different and are independently
selected from H, -Nib, -NH(alkyl) groups,  NH(aryl) groups, -N(alkyl)2 groups, -N(ary112 groups,
-N(allcyl)(aryl) groups, 10substituted or unsubstitated alkyl groups, substituted or unsubstituted aryl
groups, -011, substituted or unsubstituted alkoxy groups, substituted or unsubstituted aryloxy groups,
substituted or unsubstituted beterocycly1 groups, -NIIGH, -N(alky1)011 groups, -N(aryl)OH groups,
-N(alkyl)0-alkyl groups, -N(axyl)0-alkyl groups, -N(alkyl)0-aryl groups, or -N(aryl)G-aryl groups.
15Compounds having the structure II-may include those in which IV is selected from substituted or
unsubstituted alkyl groups, substituted Or unsubstituted aryl groups, -Nib, -NU(alkyl) groups, -N(allty1)2
groups, -NH(aryl) groups,  N(aryl)2 groups, -N(alicyl)(aryl) groups, -N11(laeterocycly/) groups,
N(hererocyc1y1)(a1kyl) groups, -N(heterocyclyi)(aryl) groups, -N(hetemcycly1)2 20groups, or
N-containing heterocycles, and the N-containing heterocycles are Gilded to the carbonyl carbon of the
-C(-0)-R18 group through either a nitrogen atom or a carbon atom in the rings of the N-containing
heterocycles. In still more preferred compounds itt which IV is a N-containing heterocycle, the
N-containing heterocycle of the R18 group is selected from substituted or unsubstituted morpholine,
25substituted or onsubstituted pyrrolidine, substituted or unsubstituted piperazine, substituted or
unsubstitated piperidine, substituted or unsubstituted pyrrole, substituted or unsubstituted imidazole,
substituted or unsubstituted pyrazole, substituted or masubstituted 1,2,3-triazole, substituted or
unsubstituted 1,2,4- triazole, substituted or unsubstifuted tetrazole, substituted or unsubstituted.
30thiomorpholiue, substituted or unsubstituted homopiperaziue, substituted or  -86- unsubstituted
oxazolidin-2-one, substituted or linsubstitateci pyrrolidin-2-one, substituted or unsubstituted pyridine,
substituted or unsubstitnted oxazole, substituted or unsubstituted isoxazole, substituted or
unsubstituted tbiazole, substituted or unsubstituted isothiazole, substituted or unsubstituted
benzimidazole. 



5substituted or unsubstituted benzoxazole, or substituted or unsubstituted benzothiazole.            Other
preferred c--mounds having structure 11 are provided M which 121 or RD is selected from substituted
or unsubstituted aninoalkyl groups, substituted or unsubstituted alicylatninoalley1 groups, substituted or
unsubstituted 10arylaminoalicyl groups, substituted or unsubstituted dialkylaminoallcyl groups,
substituted or unsubstituted diarylarninoalkyl groups, substituted or unsubstituted
(alkyl)(a_ryflanainoalkyl groups, or substituted or unsubstituted heterocyclylaminoalkyl groups
including: -CH2(C1-12)pN142 groups, -C1-12(C1-12)pN1-1(allcyl) groups, -C112(012)pN1-1(ary1)
groups, -C1-12(CH2)pN(a11cyl)2 15groups, -C112(O112)pN(ary1)2 groups,
-C1-12(0112)pN(altr3P1)(aryl) groups, or -C1-12(C112)p(heterocycly1) groups, where p is an integer
ranging from 0 to 4 and the heterocyclyl group of the -C1-12.(C1-12)p(lreterocycly0 group is a
N-containing heterocycle selected from substituted or unsubstituted morpholine, substituted or
unsubstituted pyrrolidine, substituted or unsubstitnted piperazine, substituted Or 20unsubstituted
piperidine. substituted or nnsubstituted pyrrole, substituted or uusubstituted imidazole, substituted or
unsubstituted pyrazole, substituted or unsubstituted 1,2,3-triazole, substituted or uusubstituted
1,2,4-triazole, substituted or unsubstituted tetrazole, substituted or unsubstituted thiomorpholine,
substituted or unsubstituted homopiperazine, substituted or unsubstituted oxazolidin-2-one,
25substituted or unsubstitured pyrrolidin-2-one, substituted or imsubstituted pyridine, substituted or
unsubstituted oxazole, substituted or unsubstituted isorazole, substituted or unsubstitited thiazole,
substituted or unsubstitated isothiazole, substituted or unsubstituted benzimidazole, substituted or
unsubstituted beiazoxazole, or substituted or unsubstituted benzothiazole.  -87-             Compounds of
structure I are readily synthesized from simple starting molecules as shown in the following Examples.
Compounds of structure I may generally be prepared using benzene substituted with nitrile or
carboxylic acid groups in addition to other optional groups. 5Compounds of notate I may be
synthesized from simple starting molecules as shown in Schemes 14 and exemplified in the Examples.
As shown in Scheme 1, compounds of structure I may generally be prepared using aromatic
compounds substituted with amines and carboxylic acid groups. Scheme 1.  



0 0 NH2 ClOMe 0d.",.."..0O2Me  R OH N3 i --`-c--IT AN IIH H  10As shown Ccbeme 1, a substituted
aromatic compound such as a substituted or unsubstituted 2-aminobenzoic acid may be reacted with
an acyl halide such as methyl 2-(chlorocarbonyOacetate to produce an amide that will react with a
substituted or unsubstituted 1,24iarninobenzene. The resulting product is a 4- hydroxy-substituted
compound of structure I. One skilled in the art will recognize 15 that the procedure set forth in Scheme
1 may be modified to produce various compounds. A method for preparing 4-amino substituted
compounds of structure 1 is shown in Scheme 2, As shown in Scheme 2, aromatic compounds
substituted with amine and Mile groups may be used to synthesize 4-amino substituted 20 compounds
of structure I A compound such as ethyl 2-cyanoacetate may be  -88- 



reacted with ethanol to produce ethyl 3-ethoxy-3-iminopropanoate hydrochloride. Subsequent reaction
with a substituted or unsubstimted 1,2-phenylenediarnizie provides substituted or unsubstituted ethyl
2-benzimidazol-2-yIacetate. Reaction of a substituted or unsubstituted ethyl 2-henzimidazol-2-ylacetate
with an aromatic 5 compound having an amine and Side group such as substituted or unsubstituted 2-
atninobenzonitrile with a base such as lithium bis(trimethylsilypamide or a Lewis acid such as tin
tetrachloride provides the substituted or unsubstituted 4-amino substituted compound of structure I.
NH2 LiHMOS Or SnO4  10Scheme 3 illustrates a general synthetic route that allows for the synthesis
of 4-dialkylamino and 4-alitylamino compounds of structure I. An inspection of Scheme 3 shows that
4-hydroxy substituted compounds of structure I may be converted into the 4-chloro derivative by
reaction with phosphorous oxychloride or thionyl chloride. The 4-chloro derivative may then be reacted
with 15 an ailcylamine or dialkylamine to produce the corresponding 4-alkylamino or 4- dialkylamino
derivative. Dcprotection affords the final 4-alkylamino or 4- dialkylamino compounds of structure 1.
Other groups that may be reacted with the 4-chloro derivative in this manner include, but are not limited
to, ROH, RSFL and CuCN.  -89-  Scheme 3. 0 



MOH0 NH.FICI CN)1"jk 11C1BOOE      N As shown in Scheme 4, the synthesis of compounds of
structure I having a H, alkyl group, aryl group, or beterocycly1 group in the 4-position may be
accomplished using a substituted or unsubstituted 2-benzimidazo1-2-y1acetate 5 prepared as shown in
Schemes 2 and 3. R" H, alkyl aryl, heterocyclyl              Ileteroaromatic diamines may be used as
precursors of compounds of structure II_ The synthesis of compounds of structure IT where Y= Nlh is
depicted in Scheme 5.  Scheme 5.    EIOH, heat DOH0 NH'HCI 



EN  DONCIEl0A-A0Et R'"\ic;'yILH2               A compound such as ethyl eyanoacetate may be
condensed with a substituted or unsubstituted heterocycle containing two ortho amino groups such as
substituted or unsubstituted 1,2-diaminopyridine to obtain a substituted or 5 unsubstituted
24midazolo[5,4-b]pyridin-2-y1ethanenitri1e, which may subsequently be hydrolyzed in acidic medium to
provide a substituted or unsubstitutecl ethyl 2- imidazolor5,4-b1pyridin-2-ylacetate. As an alternate
route, a substituted or unsubstituted ethyl 2-imidazoto,[5,4-b]pyridin-2-ylacetate may be obtained from
a compound such as the hydrochloride salt of 3-ethoxy-3-irainoproparioate and a 10substituted or
unsubtituted 1,2-diaminopyritline. Reaction of a substituted or unsubstitated ethyl
2-imidazolof5,4-b]pyridin-2-ylacetates with an aromatic compound having an amine and nitrite group
such as substituted or unsubstituted 2- aminobenzonitriie with a base such as lithium
bis(trimethylsilyl)amide provides the substituted or unsubstituted compound of structure II. 15The
instant invention also provides for compositions which may be  prepared by mixing one or more
compounds of the instant invention, or pharmacentically acceptable salts or tautomers thereof, with
pharmaceutically acceptable carriers, excipients, binders, diluents or the like, to treat or ameliorate a
variety of disorders related to the activity of VEGF-RTK, more particularly 20 angiogenesis'associated
with cancer. A therapeutically effective dose further refers to that amount of one or more compounds of
the instant invention sufficient to result  -91- in amelioration of symptoms of the disorder. The
pharmaceutical compositions of the instant invention can be manufactured by methods well known in
the art such as conventional granulating, mixing, dissolving, encapsulating, lyophilizing, . emulsifying or
levigating processes, among others. The compositions can be in the 5form of, for example, granules,
powders, tablets, capsules, syrup, suppositories, injections, emulsions, elixirs, suspensions or
solutions. The instant compositions can be formulated for various routes of administration, for example,
by oral administration, by transmucosal administration, by rectal administration, or subcutaneous
administration as well as intratI3ecal, intravenous, intramuscular, 



10intraperitoneal, intranasal, intraocular or intraventricular injection. The compound or compounds of
the instant invention can also be administered in a local rather than a systemic fashion, such as
injection as a sustained release formulation. The following dosage forms are given by way of example
and should not be construed as limiting the instant invention. 15For oral, buccal, and sublingual
administration, powders, suspensions, granules, tablets, pills, capsules, gelcaps, and caplets are
acceptable as solid dosage forms. These can be prepared, for example, by mixing one or more
compounds of the instant invention, or pharmaceutically acceptable salts or tautomers thereof, with at
least one additive or excipient such as a starch or other additive. Suitable additives 20or excipients are
sucrose, lactose, cellulose sugar, mannitol, maltitol, dextran, sorbitol, starch, agar, alginates, chitins,
chitosans, pectins, tragacanth gum, gum arabie, gelatins, collagens, casein, albumin, synthetic or
semi-synthetic polymers or glycerides, methyl cellulose, hydroxypropylmethyl-cellulose, and/or
polyvinylpyrrolidone . Optionally, oral dosage forms can contain other ingredients to 25 aid in
administration, such as an inactive diluent, or lubricants such as magnesium stearate, or preservatives
such as paraben or sorbic acid, or anti-oxidants such as ascorbie acid, tocopherol or cysteine, a
disintegrating agent, binders, thickeners, buffers, sweeteners, flavoring agents or perfuming agents.
Additionally, dyestuffs OE pigments may be added for identification. Tablets and pills may be further
treated 30 with suitable coating materials known in the art.  -92-            Liquid dosage forms for oral
administration may be in the form of pharmaceutically acceptable emulsions, syrups, elixirs,
suspensions, slurries and solutions, which may contain an inactive diluent, such as water.
Pharmaceutical formulations may be prepared as liquid suspensions or solutions using a sterile 5
liquid, such as, but hot limited to, an oil, water, an alcohol, and combinations of these. Pharmaceutically
suitable surfactants, suspending agents, emulsifying agents, may be added for oral or parenteral
administration.            As noted above, suspensions may include oils. Such oil include, but are not
limited to, peanut oil, sesame oil, cottonseed oil, corn oil mid olive oil. 10 Suspension preparation may
also contain esters of fatly acids such as ethyl oleate,  isopropyl myristate, fatty acid glycerides and
acetylated fatty acid glycerides_ Suspension formulations may include alcohols, such as, but not limited
to, ethanol, isopropyl alcohol, hexadecyl alcohol, glycerol and propylene glycol. Ethers, such as but not
limited tb, poly(etbyleneglycol), petroleum hydrocarbons such as mineral 15 oil and petrolatum; and
water may also be used in suspension formulations.            For nasal administration, the
pharmaceutical formulations may be a spray or aerosol containing and appropriate solvents and
optionally other compounds such as, but not limited to, stabilizers, antimicrobial agents, 



antioxidants, pH modifiers, surfactants, bioavailability modifiers and combinations 20 of these. A
propellant for an aerosol formulation may include compressed air, nitrogen, carbon dioxide, or a
hydrocarbon based low boiling solvent. The compound or compounds of the instant invention are
conveniently delivered in the form of an aerosol spray presentation from a nebulizer or the like.
Injectable dosage forms generally include aqueous suspensions or oil 25 suspensions which may be
prepared using a suitable dispersant or wetting agent and a suspending agent. Injectable forms may be
in solution phase or in the form of a suspension, Which is prepared with a solvent or diluent.
Acceptable solvents at vehicles include sterilized water, Ringer's solution, or an isotonic aqueous saline
solution. Alternatively, sterile oils may be employed as solvents or suspending  -93- agents. Preferably,
the oil or fatty acid is non-volatile, including natural or synthetic oils, fatty acids, mono-, di- or
tri-glycerides.             For injection, the pharmaceutical formulation may be a powder suitable for
reconstitution with an appropriate solution as described above. 5Examples of these include, but are not
limited to, freeze dried, rotary dried or spray dried powders, amorphous powders, granules,
precipitates, Or particulates. For injection, the formulations may optionally contain stabilizers, pH
modifiers, surfactants, bioavaiiability modifiers and combinations of these. The compounds may be
formulated for pareateral administration by injection such as by bolus 10injection or continuous
infusion. A unit dosage form for injection may be in ampoules or in multi-dose containers.             For
rectal administration, the pharmaceutical formulations may be in the form of a suppository, an ointment,
an enema, a tablet or a cream for release of compound in the intestines, sigmoid flexure and/or rectum.
Rectal suppositories are 15 prepared by mixing one or more compounds of the instant invention, or
pharmaceutically acceptable salts or tautomers of the compound, with acceptable vehicles, for
example, cocoa butter or polyethylene glycol, which is present in a solid phase at normal storing
temperatures, and present in a liquid phase at those temperatures suitable to release a drug inside the
body, such as in the rectum. Oils 20 may also be employed in the preparation of formulations of the soft
gelatin type and suppositories. Water, saline, aqueous dextrose and related sugar solutions, and
glycerols may be employed in the preparation of suspension formulations which may also contain
suspending agents such as pectins, cm-homers, methyl cellulose, hydroxypropyl cellulose or
carboxymethyl cellulose, as well as buffers and 25preservatives. Besides those representative dosage
forms described above, 



pharmaceutically acceptable excipients and carries are generally known to those skilled in the'art and
are thus included in the instant invention, Such excipienrs and  -94- carriers are described, for example,
in "Remingtons Pharmaceutical Sciences" Mack Pub. Co., New Jersey (1991), which is incorporated
herein by reference_           The formulations of the invention may be designed for to be short-acting,
fast-releasing, long-acting, and sustained-releasing as described below, 5Thus, the pharmaceutical
formulations may also be formulated for controlled release or for slow release. The instant comp._
"itions may also comprise, for example, micelles or liposomes, or some other encapsulated form, or
may be administered in an extended release form to provide a prolonged storage and/or delivery effect.
10 Therefore, the pharmaceutical formulations may be compressed into pellets or cylinders and
implanted intramuscularly or subcutaneously as depot injections or as implants such as stents. Such
implants may employ known inert materials such as silicones and biodegradable polymers. Specific
dosages may be adjusted depending on conditions of disease, 15the age, body weight, general health
conditions, sex, and diet of the subject, dose intervals, administration routes, excretion rate, and
combinations of drugs. Any of the above dosage forms containing effective amounts are well within the
bounds of routine experimentation and therefore, well within the scope of the instant invention.           A
therapeutically effective dose may vary depending upon the route of administration and dosage form.
The preferred compound or compounds of the instant invention is a formulation that exhibits a high
therapeutic index. The therapeutic index is the dose ratio between toxic and therapeutic effects which
can be expressed as the ratio between LDso and Eno. The LErso is the dose lethal to 2550% of the
population and the EDso is the dose therapeutically effective in 50% of the population. The LDso and
Ella are determined by standard pharmaceutical procedures in animal cell cultures or experimental
animals_  -95- "Treating" within the context of the instant invention, means an 



alleviation of symptoms associated with a disorder or disease, or halt of further progression or
worsening of those symptoms, or prevention or prophylaxis of the disease or disorder. For example,
within the context of treating patients in peed of an 5 inhibitor of VEGF-RTK, successful treatment may
include a reduction in the proliferation of capillaries feeding a tumor or diseased tissue, an alleviation of
symptoms related to a cancerous growth or tumor, proliferation of capillaries, or diseased tissue, a
halting in capillary proliferation, or a halting in the progression of a disease such as cancer or in the
growth of cancerous cells. Treatment may also 10 include administering the pharmaceutical
formulations of the present invention in combination with other therapies. For example, the compounds
and pharmaceutical formulations of the present invention may be administered before, during, or after
surgical procedure and/or radiation therapy. The compounds of the invention can also be administered
in conjunction with other anti-cancer drugs including those used in 15antisense and gene therapy.
A method of treating a patient in need of an inhibitor of vascular endothelial growth factor receptor
tyrosine kinase includes administering an effective amount of a pharmaceutical formulation according
to the invention to a patient in need thereof 20A method for inhibiting tumor growth in a patient includes
administering an effective amount of the compound or a pharmaceutically acceptable salt thereof to a
patient having a rumor.               A method for inhibiting the proliferation of capillaries in a patient
includes administering an effective amount of the compound or a pharmaceutically 25acceptable salt
thereof according to a patient in need.            A method of preparing pharmaceutical formulations
includes mixing any of the above-described compounds with a pharmaceutically acceptable carrier and
water or an aqueous solution.  -96-            The present invention, thus generally described will be
understood more readily by reference to the following examples, which are provided by way of
illustration and are not intended to be limiting of the present invention. EXAMPLES 5The following
abbreviations are used in the Examples: ATP:Adenosine triphosphate BSA:Bovine Serum Albumin
DMA:N,N-Dimethylacetamide DMF:NN-Dimethylformamide 



10dppf:1,1'(diphenyiphosphino)ferrocene DTT:DL-Dithiothreitol EDTA:Ethylene diamine tetraacetic acid
Et0Ac:Ethyl acetate Et011:Ethanol 15liBTU:0-Benzotriazol-1-yl-N,N,N',N'-tetramethyluronium
hexalluorophosphate ICso value:The concentration of an inhibitor that causes a 50 % reduction in a
measured activity. Lil-1MDS:Lithium bisftrimetlayisilyBamide 20 MeOILMethanol
NMP:N-methylpyrrolidone THETetrahydrofuran                 The compounds were named using
Nomenclator (v. 3,0 & v. 5.0) 25 from Cmemlnovation Software, Inc and ACD/Name v. 4.53. The
various aryl diamine starting materials used to synthesize benzimidazole acetates may be obtained
from commercial sources, prepared by methods know to one of skill in the art, or prepared by the
following general Methods 1-15.  -97- Method 1  



NO2       R'RN              2,4-Difluoronitrobenzene (1.0 eq) was placed in a dry round-bottomed flask
equipped with a dry ice condenser charged with acetone and dry ice. 5 Ammonia was condensed into
the flask and the resulting solution was stirred at reflux for 7 hours. A yellow precipitate formed within 1
hour. After 7 hours, the condenser was removed and the liquid ammonia was allowed to evaporate
over several hours. The crude product was purified by- flash chromatography on silica gel (85:15
hexanes:ethyl acetate, product at Rf 0.32, contaminant at Rf = 0.51); 10 GC/MS mix 156.1 (M+), RA
11.16 minutes..           The resulting 5-fluoro-2-nitrophenylamine (1.0 eq) and an amine (1.1 eq) e.g.
N--methyl piperazine, were dissolved in NMP and triethylamine (2.0 eq) was added. The reaction
mixture was heated at 100C for 3 hours. The solution was then cooled to room temperature and diluted
with water. The resulting 15 precipitate was filtered and dried under vacuum to provide the
2-nitro-diamino product. Alternatively, the same product may be obtained from commercially available
5-chloro-2-nitrophenylarnine under identical conditions except heating at 130C for 1-2 days. In some
examples, the displacement on either 5-fluoro-2- nitrophenylamine or 5-chloro-2-nitrophenylamine can
be conducted in neat amine (5 20 eq) at 100C or 130 C, respectively. The product is isolated in an
identical manner: LC/MS rniz 237.1 (MI-1-H, Itx 1.304 minutes. The nilroamine (1.0 eq) and 10% Pd/C
(0.1 eq) was suspended in 



anhydrous ethanol at room temperature_ The reaction flask was evacuated and subsequently filled with
112. The resulting mixture was then stirred under a 25 hydrogen atmosphere overnight. The resulting
solution was filtered through Celite and concentrated under vacuum to provide the crude product which
was used without further purification.  Method 2               A round-bottom flask was charged with
2,3-difluoro-6- nitrophenylamine (1 eq) and enough NMP to make a viscous slurry. An amine (5 5 eq),
e.g. N-methyl piperazine, was added and the solution was heated at 100C. After 2 hours, the solution
was cooled and poured into water. A bright yellow solid formed which was filtered and dried. The
nitroarnine was reduced as in Method 1 to provide the crude product which was used without further
purification, LC/MS miz 225.1 (MH-F), k 0.335 minutes. 10 Method 3               To a 0.1 M DME solution
of 1,3-diflutoro-2-nitrobenzene was added Et3N (2 eq) followed by an amine (1 eq), e.g. rnorpholine.
The mixture was stirred for 18 hours and then diluted with water and extracted with ethyl acetate.
LC/MS 15 m/z 227.2 (MH+), 1212.522 minutes. The combined organic layers were dried over MgSO4,
filtered, and concentrated. Ammonia was condensed into a bomb containing the crude product. The
bomb was sealed and heated to 100C (over 400 psi). After 72 hours the bomb was allowed to cool and
the ammonia was evaporated to provide a reddish solid. The nitroamine was reduced as in Method 1
20 to provide the crude product which was used without further purification. LC/MS in/z 194.1 (Mk-1-F),
R11.199 minutes.  Method 4   



To a stirred NMP solution containing NaH (1.3 eq) was added an alcohol (1.0 eq), e.g.
2-raethyloxyethanol_ The resulting mixture was then stirred 5 for 30 minutes. A slurry of
5-fluoro-2-nitrophenylarnine in NMP was then added slowly. The mixture was then heated to 100C.
After 2 hours; the reaction mixture was cooled and water was added. The mixture was then filtered and
the captured solid was washed with water and purified by silica gel chromatography (1:1 ethyl
acetate:hexane). LC/MS trilz 213.2 (MR-I-), RI 2.24 minutes. The 10 nitroarnine was reduced as in
Method 1 to provide the crude product which was used without further purification. LC/MS m/z 183.1
(M1I+), 12/ 0.984 minutes. Method 5    Diisopropyl azodicarboxylate (1.1 eq) was added dropwise to a
15stirred solution of 4-amino-3-nitrophenol (1.0 eq), triphenylphosphine (Li eq), and an alcohol, e.g.
N-(2-hydroxyethyl)morpholine (1.0 eq), in tetrahydrofuran at 0C. The mixture was allowed to warm to
room temperature and stirred for 18 hours. The solvent was evaporated, and the product was purified
by silica gel chromatography (98:2 CH2C12imethauol) to yield 4-(2-morpholin-4-ylethoxy)-2- 20
nitrophenylamine as a dark reddish-brown oil. LC/MS m/z 268.0 (M114-), It 1.01 minutes. The
nitroamine was reduced as in Method 1 to give the crude product which was used without further
purification. LC/MS iniz 238.3 (M1I+), Its 0.295 minutes.  -100-  To a flask charged with
4-amino-3-nitrophenol (1 eq), IC2CO3 (2 eq), 5 and 2-butanone was added an alkyl dibromide, e.g.
1,3-clibromopropane  (1.5 eq). The resulting mixture was then heated at 80C for 18 hours. After
cooling, the mixture was filtered, concentrated, and diluted with water. The solution was then extracted
with C1-12C12 (3 x) and the combined organic layers were concentrated to give a solid that was then
washed with pentane. LCMS mlz 275.1 10 (MI-1+), R/2.74 minutes. An acetonitrile solution of the
bromide prepared above, an amine, 



e.g. pyrrolidine (5 eq), Cs2CO3 (2 eq) and 13u4NI (0.1 eq) was heated at 70C for 48 hours. The
reaction mixture was cooled, filtered, and concentrated. The residue was dissolved in CII2Ch, washed
with water, and concentrated to give the 15 desired nitroamine,
2-nitro-4-(3-pyrrolidin-l-ylpropoxy)phenylamioe. LCMS rtik 266.2 (MI-1+), R11.51 minutes. The
nitroamine was reduced as in Method 1 to provide the crude product which was used without further
purification. Method 7 NH2NH2 t'iNO2NH2 CINRR 20To a suspension of
6-ch1oro-3-nitropyridin-2-amine (1 eq) in acetonitrile was added an amine, e.g. morpholine (4 eq). The
resulting reaction mixture was stirred at 70C for 5 hours. The solvent was evaporated under reduced
pressure, and the residue triturated with ether to provide the desired compound as a bright yellow
powder. LC/MS in/z 225.0 (1V11-1-1-), Sto 1.79 minutes.  -10 1- The nitroamine was reduced as in
Method 1 to provide the crude product which was used without further purification. Method 8:    5A
phenol (1 equivalent) and 5-chloro-2-nitro aniline (1 equivalent) were dissolved in DMF, and solid
K2CO3 (2 equivalents) was added in one portion. The reaction mixture was heated at 120C overnight.
The reaction mixture was cooled to room temperature, most of the DMF was distilled off, and water was
added to the residue to obtain a precipitate. The solid was dried and purified by 10 chromatography on
silicagel (2-10% Me011/C112C1.2) to afford the desired product. The nitroamine was reduced as in
method 1 to give the crude product that was used without further purification_ 



Method 9 15Furthermore, the introduction of substiments on the benzimidazole ring need not be limited
to the early stages of the synthesis and may arise after frinuation of the quinolinone ring. For example,
the crude methyl ester shown in the figure above was dissolved in a 1:1 mixture of Et0H and 30%
aqueous KOH and stirred overnight at 70C. The reaction mixture was then cooled and acidified 2.0 with
1N 110 to give a precipitate. The solid was filtered, washed with water and dried to obtain
2-(4-amino-2-oxo-1,2-dihydroquinolin-3-y1)-1H-benzimidavoie-6- carboxylic acid
244-amino-2-oxo-3-hydroquinolyl)benzimidazole-6-carboxylic acid as a brown solid. LC/MS In/z: 321.1
(MH +), Ri 226 minutes.  -102-            A mixture of
2-(4-amino-2-oxo-1,2-clihydroquinolin-3-y1)-1Hbenzimidazole-6-carboxylic acid (1 eq) the amine (1 eq),
EDC (1-(3- dirnethylaminopropy1)-3-ethylcarbodiimide hydrochloride, 1.2 eq), BOAT (1-
hydroxy-7-azabenzotriazole, 1.2 eq) and triethylamirie (2.5 eq) in DME, was stirred 5 at 23 C for 20 h.
The reaction mixture was partitioned between water and ethyl acetate. The combined organic layers
were dried (Na2804) and concentrated. Water was added and the precipitate thus formed was filtered
off and dried to afford the desired product The various 2-amino benzoic acid starting materials used to
10 synthesize isatoic anhydrides may be obtained from commercial sources, prepared by methods
know to one of skill in the art, or prepared by the following general Methods 10-11. General isatoic
anhydride synthesis methods are described in]. Med. Chenz_ 1981, 24 (6), 735 and ./. fleterocycl.
Chem. 1975, 12(3), 565. Method 10 Compounds 1-3 were made using similar procedures as found in
U.S. Patent No. 4,287,341. Compound 3 was reduced using standard hydrogenation conditions of 10%
Pd/C in NH4OH at 50C over 48 hours. The product was precipitated by neutralizing with glacial acetic
acid, filtering, and washing with 20 water and ether_ Yields were about 50%. Compound 5 was
prepared in a manner similar to that disclosed in U.S. Patent No. 5,716,993.  -103- Method 11        1.
Iodine, 



Ag2SO4, CO2MeEt0H002H CINH2 2. NaOH 3NCINH2 3. aq. HCI 1. Iodine, Ag2S0,1, Et01-1ICO2H
2. NaOH 3N Nfri2NH2        3. aq. HCI  CO2Me 1. Iodine, Ag2SO4, BCH          2. NaOH 3N NI-12NH
3. aq. HO, Iodination of aniline containing compounds: Iodination was done by 5a similar procedure as
in J. Med. Chem. 2001, 44, 6, 917-922. The authranilic ester in EtOil was added to a mixture of silver
sulfate (1 equivalent) and Ti (1 equivalent). The reaction was typically done after 3 hours at room
temperature. 



The reaction was filtered through celite and concentrated. The residue was taken up in Et0Ac and
washed with aoueous saturated Na1-1CO3 (3x), water (3x), brine (1x), 10 dried (MgSO4), filtered, and
concentrated. The crude product (-5 g) was dissolved in Me011 (60-100 ml), NaOH 6N (25 ml), and
water (250 ml). The reactions were typically done after heating at 70-80C for 4 hours. The reaction
mixture was extracted with Et0Ac (2x), neutralized with aqueous HCI, filtered to collect the solids, and
the solid products were washed with water. The products 15 were dried in vacuo.            In various
instances, substitutions on the quinolinone ring may also be introduced after coupling as shown in the
general methods 12-15.  -104- Method 12                Conversion of the C-6 or 0-7 halides to an acid
group was accomplished using procedures in the following references - Koga, H.; et al., Tel. 5Let.,
1995, 36, 1, 87-90 and Fulaiyaina, T.; et al., J. Am. Chem. Soc., 1994, 116, 3125-3126. Method 13
Conversion of the .0-6 or C-7 halides to a cyano group was 



10 accomplished using procedures in the following reference - Anderson, B.A.; et al., J. -Ors, Chem.,
1998, 63, 8224-828. Method 14  -105-             Suzuki Method: To a 1 dram (4 ml) vial was added
sequentially the quinolone (1 equivalent), boronic acid (1.24.5 equivalents), Pci(dppf)C12, Cl2C112 (0.2
equivalents), DMF (0_5 - 1 ml) and TEA (4 equivalents). The reaction was flushed with argon, capped
and heated at 85C for 12 hours. Once done, the 5 reaction is cooled to room temperature, and filtered
with a syringe filter disk. The clear solution is then neutralized with TFA (a couple of drops) and injected
directly onto a preparative 1-1PEC. The products are lyophilized to dryness.            StiIle Method: To a
1 dram (4 ml) vial was added sequentially the quinolone (1 equivalent), tin reagent (1.8 equivalent),
Pd(dppeCh . ChC112 (01 10 equivalents), and DMF (0.5 - 1 m1). The reaction was flushed with argon,
capped and heated at 60-85C for 4 hours. Once done, the reaction is cooled to room temperature, and
filtered with a syringe filter disk. The clear solution is then neutralized with TFA (a couple of drops) and
injected directly onto a preparative IIPLC, The products are lyophilized to dryness. 15 Method 15    X,
X' = F, Ci, I Y = NH, 0, S A dihaloquinoIone such as a difluoroquinolone (12-15 mg) was . placed in a 1
dram (2 ml) vial. NMY (dry and pre-purged with argon for 5      minutes) was added to the vial (0.5 ml).
The amine reagent (40-50 mg) was added 20 next. If the amine was an HO salt, the reaction was
neutralized with TEA ( - 1.2- 1.5 equivalents). The reaction was purged again with argon for about 5
seconds, 



and immediately capped. The reaction was typically heated in a heating block at 90-95C for 18 hours.
The reaction was followed by IIPLC or LCMS. After     taking samples for IIPLC, the vial was purged
with argon again and capped. Some 25coupling partners took 24 or 42 hours to reach completion. Less
nucleophllic  -106- amines lilce pyrrole required the addition of a strong base to reach completion. In
these cases, cesium carbonate t2 equivalents based on the amine used was added to the reaction.
Once done, the reaction was cooled to room temperature, and filtered with a syringe filter disk. The
clear solution was then neutralized with TFA (a 5 couple of drops) and injected directly onto a
preparative HPLC. The products were lyophilized to dryness. Example 1 Ethyl
2-benzimidazol-2-ylacetate A solution of 1,2-phenylenediamine (1.0 eq) and ethyl 3-ethoxy-3- 10
iminopropanoate hydrochloride (13 eq) in ethanol was stirred at 90C overnight. The reaction was
cooled to room temperature and the solvent was removed in vacuo . Water and CH2C12 were added to
the residue. The organic layer was separated, dried over Na2SO4 and the solvent removed. The solid
recovered was used without purification. LC/MS iniz 205.2 (MH+), Rd 1.44 minutes.
155-(4-Methylpiperaziny1)-2-nitrobenzeneearbonitrile 5-Fluoro-2-nitrobenzenecarbonitrile (1.02 eq) and
N- merhylpiperazine (1 0 eq) were dissolved in NIMP. Triethylamine (2.1 eq) was added, and the
resulting solution heated at 100C for 1 hour. The solution was cooled to room temperature and poured
into. H2O. A precipitate formed which was 20filtered to yield the desired product as a green solid.
LC/MS /ilk 247.3 (MH+), Ri 1.46 minutes. 2-Amino-5-(4-methylpiperazhayflbenzenecarbonitrile
5-(4-MethylpiperazinyI)-2-nitrobenzenecarbonitrile (1.0 eq) was dissolved in Er0Ac. The flask was
purged with nitrogen, and 10% Pd/C (0.1 eq) 25 was added. The flask was evacuated and purged with
112 three times. The resulting mixture was stirred for three days at room temperature. The mixture was
filtered through Celite and the filter pad was washed with Et0Ac. The solvent was removed in vacuo to
give a yellow solid which was purified by silica gel 



-1 07- chromatography (5:1:95 MeOlf:EtaN:Et0Ac) to give the desired product as a yellow solid. LC/MS
m/z 217,3 (MH-r), Ri 0.95 minutes. Method A
4-Amino-3-henzimidazol-2-y1-6-(4-methylpiperazinAlrydroquinolin-2-one 5Ethyl
2-benzimidazo12-ylacetate (1.1 eq) and 2-amino-5-(4- methylpiperazinyl)benzenecarbonitrile (1.0 eq)
were dissolved in 1,2- dichloroethane, and then 5E104 (11 eq) was added. The mixture was heated at
reflux overnight. Upon cooling, the mixture was concentrated in vacua. Na011 (3 M) was added to the
solid, and the mixture heated at 80C for 0.5 hours. The solid 10 was filtered and washed sequentially
with 1120, CH202, and acetone. LC/MS indicated that the product was present in the acetone layer and
the solid. These fractions were combined and purified by silica gel chromatography (5-10% Me01-1 in
CH2C12. with 1% aN) to give the desired product. LC/MS nz/z 375.4 (M11+), R, 1.65 minutes.
15Example 2 6-Anabro-2-(2-morpholin-4-ylethoxy)benzeneearbortitrile
4-(Hydroxyethyl)rnorpholine (1.02 eq) was added to NaH (1.2 eq) in NMP. After 10 minutes,
6-amino-2-fluorobenzenecarbordtrile (1.0 eq) was added in NMP. The resulting mixture was heated at
100C for 1 hour. The mixture was 20 then cooled and poured into 1120. The aqueous layer was
extracted with Et0Ac. The combined organic layers were washed with brine, dried over Na2SO4,
filtered, and concentrated in vacua to a yield a brown gum. The crude material was purified by silica gel
chromatography (5:1:95 MeOH:Et3N:Et0Ac) to give the desired product. LC/MS .z/z/z 248.3 (MH+),
R11.26 minutes. 25 4-Amino-3-ben.zimidazol-2-yl-5-(2-morpholin-4-ylethoxy)hydroquinolin-2- Dente
title compound was synthesized as described in Example 1, Method A using
6-amino-2-(2-morpholin-4-ylethoxy)bezazenecarbonitrile. LC/MS nz/z 406.4 (Mil +), R11.67 minutes.
-108- Example 3  4-(2-Morpholin-4-ylethoxy)-2-nitrophenylamine 



Diisopropyl azodicarboxylate (1.1 eq) was added dropwise to a stirred solution of
4-amirio-3-nitropheno1 (1.0 eq), triphenylphosphine (1.1 eq), and 5 N-(2-hydroxyethyl)morpholine (1.0
eq), in THE at 0C. The mixture was allowed to warm to room temperature and left td stir for 18 hours.
The solvent was evaporated and the product was purified by silica gel chromatography (98:2
C112.02:Me01-1) to yield a dark reddish-brown oil. LC/MS nilz 268.0 (M11+), 1.01 minutes. 10
4-(2-Morpholin-4-ylethoxy)benzeue-1,2-diamine           To a solution
4-(2morpholin-4-ylethoxy)-2-ilitrophenyIainine (LO eq) in EtOH was added Pd/C (0.1 eq). The reaction
vessel was repeatedly purged with nitrogen, then stirred under a hydrogen atmosphere (1 atm) for 18
hours. The product was filtered through a Ceiite plug, and the plug washed with Et011. The .5diamine
was used without purification. LC/MS rn/z 238.3 (Win +), Ri 0.295 minutes. Ethyl
2-F-(2-morpholim-4-ylethoxy)benzimidazol-2-yljacetate            The title compound was synthesized as
described in Example 1 using 4(2-morpholin-4-y1ethoxy)benzene-1,2-diamine. The organic layer was 9
concentrated and the residue was purified by silica gel chromatography (10:1:2 CI-ECh:MeOH:Et0Ac)
to yield a dark reddish brown oil. LC/MS tniz 334.4 (M11+) R1.08 minutes,
4-Amino-345-(2-morpholin-4-ylethoxy)benzimidazol-2-y11-6-nitrohydroquitiolin2-one            The title
compound was synthesized as described in Example 1, Method A using ethyl
245-(2-inorpholin-4-ylethoxy)benzimidazol-2-yljacetate and 5-nitroanthranilonitrile. The crude product
was purified by silica gel chromatography (5-10% MeOH in C1-1202 with 1% Et3N) to give the desired
product. LC/MS in/z 451.2 (MH+), 11-1.89 minutes.  -109- Example 4
4-Amino-5-(2-morpholin-4-ylethary)-3-[5-(2-morpholin-4-ylethoxy)-
henzimidazol-2-yl]hydroquinolin-2-one The title compound was synthesized as described in Example I,
5 Method A using ethyl 2-15-(2-morpholin-4-y1ethoxy)benzimidazol-2-y1jacetate and
6-amino-2-(2-morpholin-4 ylethoxy)berizenecarbonitrile. LC/MS raiz 535.4 (1v1H-0, Rt 1.44 minutes,
Example 5 2-KEtho2ycarbonyOmethy1ibenzimidazole-5-cartmxylic acid 



10The title compound was synthesized as described in Example 1 using 3,4-diarninobenzoic acid. The
crude material was purified by silica gel chromatography (5:95 MeDH:C1-12C12) to afford the desired
product as a white to off-white solid. LC/M5 nz/z 249.1 (MU +), 12, 1.35 minutes. Ethyl
245-(N,N-dimethylcarbamoyl)benzimidazol-2-yljacetate
152-[(Ethoxycarbonyl)methyl]benzinaidazole-5-carboxylic acid (1.0 eq) was dissolved in THE. HBTU
(1A eq) and diisopropylethylamine (2.0 eq) were added, followed by diniethylamine (2.0 M in THE, 1.1
eq). The reaction was stirred at room temperature overnight then concentrated and the resulting
residue was purified by silica gel chromatography (5:95 Me011:CH2C12) to afford the 20 desired
compound LC/MS m/z 276.2 (M11), IL 1.18 minutes.
[2-(4-arrthao-2-oxo(3-bydroquinolyfi)benzimidazol-5-A-N,Ndimethylearboxamide.           The title
compound was synthesized as described in Example I, Method A using ethyl
215-(N,N-dimethylcarbamoyDbenzimiclazo1-2-yljacetate and 25 anthranilonitrile. The resulting solid
was collected by filtration ancl washed with water followed by acetone to afford the desired product as
a white solid. LC/MS in/z 348.3 (MH-0, 12, 1.87 minutes.  -110- Example 6
4-Amino-3-15-0norplaolin-4-ylearbenylThenzimidazol-2-ylThydroquinoliu-2-one.
2-[(Ethoxycarbon.ypinethyl]benziraidazole-5-carboxylic acid (1.0 eq) was dissolved in THF. HEW (1.1
eq) and diisopropylethylamine (2.0 eq) were 5 added, followed by rnorpholine (1.1 eq). The reaction
was stirred at room temperature for 3 days then concentrated and purified by silica gel chromatography
(5-10% naethanol/dichlommethane). The product-containing fractions were concentrated and dissolved
in anti) .,o-us 1,2-dichloroethane. Andiranilonitrile (1.0 eq) was added followed-by SnC14 (5.0 eq) and
the reaction was heated at 90C 10 overnight. The reaction mixture was concentrated and the resulting
residue was redissolved in Na011 (2 M) and heated at 90C for 4 hours. After cooling to room
temperamre, the resulting solid was collected and washed with water followed by acetone to afford the
desired product. LC/MS nilz 390.2 (MH-1-), R 1.95 minutes. 



Example 7 15 4-Bromobenzene4,2-diamine            A solution of 4-bromo-2-nitroandline (1.0 eq) and
Sn02(2.2 eq) in Et0H was heated at reflux for 3 hours. After this time, the solution was poured onto ice,
brought to pH 10 with 2M Nalall and extracted with Et20. The combined organic layers were dried over
MESO4 and concentrated. The resulting brown oil 20 was purified by silica gel chromatography (0-50%
Et0Achexanes) to provide a light yellow solid. LCIMS m/z 187.1 (MH+), RJ 1.33 minutes.
2-Nitro-4-(2-thienyfiphenylamine            4-Bromo-2-nitroandine (1.0 eq) and NarCO3 (2.0 eq) were
dissolved in DMF/H20 (5:1) at room temperature. Nitrogen was bubbled through the 25reaction mixture
for 5 minutes and PdC12(dppf)z (0.1 eq) was added. After stirring at 23C for approximately 10 minutes,
2-thropeneboronic acid (1.1 eq) in DMF was added and the reaction was heated at 90C for 12 hours.
After this time, the solution was concentrated and partitioned between Et0Ac and I--120. The layers
were separated and the aqueous layer was extracted with Et0Ac. The combined  organic layers were
dried over MgSO4 and concentrated under reduced pressure. The resulting black residue was purified
by silica gel chromatography (0-20% Et0Ac:hexanes) to yield an orange solid. LC/MS m/z 221.1
(I1/4/1H+), R/2.67 minutes. 5 Ethyl 215-(2-thienypbenzimidazol-2-yllacetate
2-Nitro-4-(2-thienyl)phenylamine (1.0 eq) and 10% Pd/C (0.1 eq) were susPended in anhydrous HOB
at room temperature. The reaction flask was evacuated and subsequently filled with 112. The resulting
mixture was allowed to stir under- a hydrogen atmosphere for 3 hours. Ethyl
3-ethoxy-3-iminopropanoate 10 hydrochloride (2.0 eq) was then added and the resulting mixture was
heated at reflux for 12 hours. After this time, the solution was filtered through a plug of Celite,
concentrated, dissolved in 50 ml of 2N NCI and washed with CH2C12. The aqueous layer was brought
to pH 12 with concentrated N114011(aq) and extracted with CH2C12. The combined organic layers
were dried with MgSO4 and 15concentrated to yield a brown oil which was purified by silica gel
chromatography (5:95 Me011:CH2C12) to provide a yellow solid. 1...C/MS rtz/z 287.1 (MR +), 1.98
minutes. 4-Amino-315.-(2-rhieuyfibenzimidazol-2-yljhydroquinolin-2-nue The title compound was
synthesized as described in Example 1, 20 Method A using ethyl 245
-(2-thienyfibenzimidazol-2-yl]acetate and 



anthranilonitrile. LC/MS m/z 359.2 (MEI +), RI 2.68 minutes. Example  5-Fluoro-2-nitrophenylanctine
2,4-Difluotonitrobenzene (1.0 eq) was placed in a dry round- 25 bottomed flask equipped with a dry ice
condenser charged with acetone/dry ice. Ammonia was condensed into the flask and the resulting
solution was stirred at reflux for 7 hours. A yeBow precipitate was forined within I hours. After 7 hours,
the condenser was removed and the liquid ammonia was allowed to evaporate over several hours. The
crude product was purified by flash chromatography on silica  -112-- gel (85:15 hexanes:EtflAc, product
at RI = 0.32, contaminant at IV- 0.51). GC/MS m/z 156.1 (M ), R, 11.16 minutes.
2-Nitro-541-(1,2,4-triazolylllphenylarnine 5-Flaorcr-2-nitrophenylamine (1.0 eq), 1H-1,2,4-triazole (3.0
eq) and 5 Nall (3.0 eq) hi I\IMP were heated at 100C for 1 hour. The solution was cooled to room
temperature and slowly poured onto ice water. The resulting precipitate was filtered and dried under
vacuum to yield the desired product. The restGing solid was recrystallized from Et011 to afford pure
product as a bright yellow solid. LC/MS rn/z 206.2 (vm+), lb 1.88 minutes. 10 Ethyl
2-(54141,2,4-triazolyMbenzhnidazol-2-y1}acetate The title compound was synthesized as described in
Example 7 using 2-nitro-541-(1,2,4-triazolyfflphenylanaine. LC/MS Inlz 272.1 (MI-1+), R! L19 minutes.
4-Aardno-345-11-(1,2,4-triazolyelbenzimidazol-2-371}hydroquiriolin-2-one 5The title compound was
synthesized as described in Example 1, Method A using ethyl
215-11-(1,2,4-triazolyeThenzimidazol-2-yl}acetate and anthraniloniftile. The crude solid was collected
and purified by silica gel chromatography (92:7:1 C1-12C12:MeOH:EbET). LC/MS rn/z 344.3 (MH-F),
IL 2.01 minutes. Example 9  



Method B N44-Chloro-2-cyanopheny1)-2-(5-ixtorpholitt-4-ylbenzimidazol-2- yflacetatnideLialvIDS (25
eq) was added to ethyl 245-(2-morpholin-4- yletlioxy)benzimidazol-2-yljacetate (1.0 eq) in THE at -78C.
After i hour, 2- amino-5-chlorobenzenecarbonitrile (0.82 eq) in THE was added. The reaction was
allowed to warm to 23C and stirred overnight. The resulting mixture was quenched with NH4C1
(aqueous saturated solution) and extracted with Et0Ac. The combined organic layers were washed with
I-120 and brine, dried over Na2SO4,  A 13-- filtered and concentrated in mato to yield a brown solid.
The crude material was purified by silica gel chromatography (5:1 Et0Ac:hexane) to give the desired
product. LC/MS tn/z 396.1 (M11+), 12,1.79 minutes.
4-Amino-6-chloro-3-(5-morpholin-4-ylbenziznidazol-2-yphydroquinolin-2-orte
5N-(4-chloto-2-cyanopheny1)-2-(5-morpholin-4-ylbenzirradazol-2- y1)acetanaide (1.0 eq) was heated in
Na0Me (0.5 M in Me011, 1S eq) at 70C for 2 hours. Thesesuiting mixture was cooled, and the resulting
solid was filtered and washed with water to give the desired product. LC/MS m/z 396.4 (MI-1+), Rr 2.13
minutes. 10Example 10 2-Nitro-5-pipericSphenylarnine           The title compound was synthesized as
described in Example 8 using piperidine (3.0 eq, excess acts as base in place of Nall). The desired
product was obtained as a yellow, crystalline solid. LC/MS nilz 222.2 (Mil-1-), R, 2_53 15minutes. Ethyl
2-(5-piperidy1benzixxildazoN2-371)acerate           The title compound was synthesized as described in
Example 7 using 2-nitro-5-piperidy1phenylamine. The desired product was obtained as a yellow oil.
LC/MS nilz 288.3 (M1-1+), R., 1.31 minutes_ 20
4-amino-3-(5-piperidy1benzimidazo1-2-yOhydroquinolin-2-one           The title compound was
syrithesiiecl as described in Example 9, Method B using ethyl 2-(5-piperidylbenzim1dazol-2-yl)acetate
and anthranilonitrile. The acyclic amide was used crude in the Na0Me cyclization step. The desired
product was obtained following purification by silica gel chromatography 



25 (96.5:3.0:0.5 CRICE:MCOMEtIN, Rf 0.2). LC/MS nilz 360.4 (M11), RI 1.83 minutes.  -114 Example
11  [1-(3-Amitto-4-nitrophenybpyrrolidin-3-ylirlimethylamine              The title compound was
synthesized as described in Example 8 using 3-(climethylamino)pyrrolidine (3.0 eq, excess amine was
used as the base in place of 5 Nan). LC/MS m/z 251.3 (MI-14-), R 1.25 minutes. Ethyl
2-{5-0-(dimethylamina)pyrrolidityljbenzimidazo1-2-yllacetate             The title compound was
synthesized as described in Example 7 using
[1-(3-amino-4-nitrophenyOpyrro1idin-3-y1]climethylamine. The desired product was obtained as a
yellow oil. LC/MS nz/z 317.4 (M11+), 1Z, 1.36 minutes. 10
2-{5-P-(Dimethylamino)pyrrolidinyljbenzimidazol-2-y/I-N-(4-ehloro-2- cyanopheaypacetamide
The title compound was synthesized as described in Example 9, Method B using ethyl
2-{543-(dimethylamino)pyrrolidinyllbenzimidazol-2- yllacetate. LC/MS m/z 423.4 (M11), 1?...,1.67
minutes. 15 4-Amitto-3-{543-(dimethylamino)pyrrolidiuyllbeuzimidazoN2-y1}-6-
chlorohydroquinolin-2-one            The title compound was synthesized as described in Example 9,
Method B using 2-{543-(dimethylamino)pyrrolidinyllbenzimidazol-2-y1J-N-(4-
chloro-2-cyanophenypacetamide. LC/MS nit 423.4 (M11), 121 L71 minutes. 20Example 12 Ethyl
2-[5-(dimethylamini o)benzimidazol-2-yliatetate The title compound was synthesized as described in
Example 7 using (3-amino-4-nitrophenyl)dimerhylamine. The resulting tan film was purified by silica gel
chromatography (5:1:94 MeOH:Et3N:C112C12) to give the desired product. 25 LC/MS 248.3 iniz (ME
+), R11.24 minutes.  -115- 2-[5-(Dimethylamino)benzimidazol-2-ylj-N-(2-cyanophenyl)acetamide 



The title compound was synthesized as described in Example 9, Method B using ethyl
2[5-(dimethyiamino)benzimidazol-2-yljacetate and antlaranilonitrile. LC/MS nz/z 320.2 (MH+), RI 1.68
minutes. 5 4-Amino-315-(dimethylamino)benzimidazol-2,-yljhydroquinolin-2-one             The title
compound was synthesized as described in Example 9, Method B using
2-[5-(dimethy1arnino)benzimidazoi-2-yli-N-(2- cyanophenyBacetamide. LC/MS raz 3201 (M11), 11'132
minutes. Example 13 10 Ethyl 2-(5-cyamobenzimidazol-2-yBacetate            The title compound was
synthesized as described in Example 7 using 4-amino-3-nitro-ben.zonitrile. LC/MS raiz 230.2 (M11+),
RI 1.29 minutes. 2-(4-Amino-2-oxo-3-hydroquinolyl)betizimidazole-5-carbonitrile The title compound
was synthesized as described in Example 9, 15Method B using ethyl
2-(5-cyanoberainuidazol-2-yl)acetate and anthranilonitrile (no acyclic amide observed so the Na0Me
step was not needed). LC/MS nilz 302.3 (MH+), RI 2.62 minutes. Example 14
2-(4-Amino-2-oxo-3-hydroquinolyl)benzimidazole-5-carboxanaidine
202-(4-Amino-2-oxo-3-hydroquinoly1)ben.zimidazole-5-earbonitrile (1.0 eq) in Et011 was placed into a
glass bomb, cooled to 0C and HC1 (g) was bubbled through for 15 minutes. The bomb was then
sealed, brought to room temperature and stirred overnight. The solvent was removed in vacua. The
residue was dissolved in Et0H in a glass bomb and cooled to 0C. N1-13 (g) was bubbled 25 through for
15 minutes and the bomb was sealed and heated to 80C for 5 hours.  -116- The solvent was removed
in vacua and the crude product was purified by reversed-phase HPLC. LC/MS m/z 319.2 (Mil+), 1 1.70
minutes. Example 15 



4-Amino-3-15-(2-morpholin-4-ylethoxy).-benzimidazol-2-yl]hydroquinolio-2-one 5The title compound
was synthesized as described in Example 9, Method B using anthranilonitrile. The crude acyclic amide
was used without purification in the Na0Me cyclization step. The crude final product was purified by
reversed-phase HPLC (DMS0/5% TEA). LC/MS ink 406.4 (MH-I-), Ri 1.56 minutes. 10Example 16
5-Morpholin-4-y1-2-nitroplaeuylamine           The title compound was synthesized as described in
Example S using morpholine (3.0 eq, excess amine was used as the base in place of NaH). LC/MS ink
224.1 (Mli+), 1 1.89 minutes. 15 Ethyl 2-(5-worpholin-4-ylbenzimidazo1-2-ypacetate            The title
compound was synthesized as described in Example 7 using 5-morpholin-4-y1-2-nitrophenylamine.
The crude yellow oil was purified by silica gel chromatography (89.5:10:0.5 CD2C12:Me011:Et3N) to
yield the desired product as a yellow solid. LC/MS raiz 290.3 (MH+), 1 1.31 minutes. 20 Method C
4-Hydroxy-3-(5-morpholitt-4-ylhenziniddazol-2-371)-1-benzylhydroquinolio-2-one           , To a solution
of ethyl 2-(5-morpholin-4-ylbenzimidazoI-2-yl)acetate (1.0 eq) in anhydrous THE at -78C under an
atmosphere of nitrogen was added LiIIMDS (1 M in THF, 3.1 eq) and the solution was stirred for 1 hour.
A solution 25of 1-benzylbenzo[d]1 ,3-oxazaperhydroine-2,4-dione (1.05 eq) in anhydrous THE was
then added dropwise and the resulting solution was allowed to warm. to 0C  -117- over 1 hour. The
resulting mixture Was quenched with a saturated aqueous solution. of ammonium chloride and the
organic layer was separated. The aqueous layer was extracted with C1-12C12. (4 times). The
combined organic layers were dried over N22SO4, concentrated in vacuo, and the crude material was
dissolved in toluene and 5 heated at reflux for 16 hours. The toluene was removed in vacua and the
crude material was used without further purification_ The product was obtained as a whit solid. LC/MS
nzlz 453.1 (ivill+), R2.91 minutes. 4-Ilydroxy-3-(5-morpbolin-4-ylbenzimidazol-2-11)hydroquincilin-2-one
Crude 4-hydroxy--3-(5-rnorpholin-4-ylbenzimidazo1-2-y0-1- 10 benzylhydroquinolin-2-one (1.0 eq) was
dissolved in trifluoromethanesulfonic acid and heated at 40C for 16 hours. The resulting solution was
diluted with water and neutralized with 6 N Na011 (aq), whereupon a yellow precipitate formed. The
crude solid was isolated by centrifugation and purified by reversed-phase HPLC to produce the desired
product as a bright yellow solid. LC/MS iniz 363.3 (M1I+), 



15 137 mimes.                                Example 17
N-E1-(3-Amino-4-nitropbenyppyrrolidin-3-yliftert-butoxylearboxamide           The title compound was
synthesized as described in Example 8 using 3-(fert-butoxycarbonylamina)pyrrolidine (1.01 eq) with
diisopropyIethylamine (2.0 20 eq) as the base (in place of Nall). The product was obtained as an
orange, crystalline solid. LC/MS tit& 323.3 (MI1,9,11 2.53 minutes. Ethyl
2-(5-{34(tert-butoxy)carbonylaminipyrrolidinyilbenzimidazo12- yDatetate              The title compound
was synthesized as described in Example 7 using 25
N-fl-(3-amino-4-nittophenyl)pyrrolidin-3-ylytert-butoxy)carboxamide. The product was obtained as a
yellow oil. LC/MS in/z 323.3 (M1I+), Ri 2.53 minutes.
345-(3-aminopyrrolldinypheuzimidazol-2-y11-4-hyclroxyhydroguinolin-2-one            The title compound
was synthesized following the procedure described in Example 16, Method C using ethyl
2-(5-{3-Rtertbutoxy)carbonylamino]pyrrofidinyllbenzimidazol-2-y1)acate. The prodtict was 5 obtained as
a yellow solid following cleavage of the berizyl group (see procedure in Example 15). LC/MS mie 362.3
(Mild-), R L55 minutes. ,xample 18  (3-Amino-4-ttitropheny1)(2-(dimethylamiuo)ethyllmethylanulne
The title compound was synthesized as described in Example 8 using
101,1,4-trimethylethylenediamine (1.01 eg) with diisopropylethylarnine (2.0 eq) as the base (in place of
Nall). The product was obtained as a bright yellow, crystalline solid. LC/MS ink 239.3 (MI1+), Ill 1.29
minutes. Ethyl 2-(5-1[2-(diatethylamitto)ethyl]methylarninolbenzimidazol-2-y1)acetate The title
compound was synthesized as described in Example 7 using
15(3-amino-4-nitrophenyl)[2-(dimethylarnino)ethylimethylarnitie. The desired product was obtained as a
yellow oil. LC/MS raiz 305.2 (MI++), IL 1.17 minutes.
3-(5-{[2-011innethylamino)ethylimethylarnino}benzimidazol-2-y1)-4-hydroxy-1-
henzylhydroquinolin-2-otte 



The title compound was synthesized as described in Example 16, 20 Method C using ethyl
2-(5-{l2-(dimethylamino)ethylimethylaminolbenzimidazol-2- ypacetate. The product was obtained as a
pale yellow solid, LC/MS ralz 468,4 (ME-I-), 16 2_26 minutes.
3-(5-{12-(1imethylamino)ethyllmethylaminolhenzimidazol-2-y1)-4- hydroxyhydroquinolin-2-one 25The
title compound was synthesized as described in Example 16, Method C using
3-(5-{[2-(dimethylamino)ethylknethylaminoiberizimidazol-2-y1)-4- hydroxy-1-benzylhydroquinolin-2-one.
The crude material was purified by  reversed-phase HPLC to yield the product as a yellow solid. LC/MS
tnk 378.4 (MH+), R 1.99 minutes. Example 19 Method D 5
4-Chloro-3-(5-morpholin-4-ylbenzimidazol-2-y1)-1-benzylhydroquinolitt-2-one           A solution of
4-hydroxy-3-(5-morpholin-4-yIbenzimidazoI-2-y1)-1- benzylkydroquinolin-2-one (1.0 eq) and POC1 in a
dry, round-bottomed flask was heated at 80C for 2 hours_ The excess POCIs was removed in vacua
and the crude material was quenched with water. The crude product was collected by filtration 10 and
purified by silica gel chromatography (1:9 MeOH:CH2C12). 4-Chloro-3-(5-
morpholin-4-ylbenzimidazol-2-yI)-1-henzylhydroguinolin-2-one was isolated as a red solid. LC/MS Ink
471.4 (M11+), RI 2.35 minutes. 4-[(2-Metboxyetbypaminol-3-(5-morphoLin-4-ylbenzimidazol-2-y1)-1-
benzylhydroquinolin-2-one 15A solution of 4-ehloro-3-(5-morpholin-4-ylbenzimidazol-2-y1)-1-
berizylhydroquiriolin-2-orte (1.0 eq) and Et0H was treated with 2-methoxyethylamine (10 cc) at room
temperature. The resulting solution was heated at reflux for 16 hours and then the solvent was
removed in vacua. The crude solid was sonicated in water, filtered, eicuicated in hexanes, and filtered
again. The crude 20 product Was used without fiirther purification. LC/MS m/z 510.4 (MH+), R, 2.20
minutes. 4-[(2-Metboxyethyl)anaino1-3-(5-morpholin-4-ylbenzimidazol-2- yl)hydroquitielin-2-one
4-[(2-methoxyethypamino]-345-morpholin-4-ylbenzinaidazol-2-y1)-1- 25 benzylhydroquinorin-2-one
was debenzyiated using the procedure described in Example 16 to produce the title compound. LC/MS
/n/z 420.2 (MH-)-) R 1.57 minutes. 4-[(2-hydroxyethyparnino]-3-(5-naorpholin-4-ylbenzimidazol-2-
y1)hydroquinorim2-one was produced as a side product (see below). 



-120- 4-[(2-hydroxyethyl)aminoJ-3-(5-morpholin-4-ylbenzinaidaz01-2-11)hydroquinolin2-one           The
title compound was obtained as a side-product of the debenzylation of
4-[(2-methoxyethypaminol-3-(5-morpholin-4-ylbenzimidawl-2-y1)- 5 1-benzythydroquinolin-2-one using
the procedure described in Example 16 and was isolated by reversed-phase HPLC as a yellow solid.
LC/MS m/z 406_2 (M1-1-1), Ri 1.39 minutes. Example 20
4-(44erhoxyamino)-3-(5-morpholia-4-ylbenzimidazol-2-y1)-1- 10 benzylhydroquinolin-2-one           The
title compound was synthesized as described in Example 19, Method D using 0-methylhydroxylamine.
The product was used without purification.
4-(Metlioxyamino)-3-(5-morpholin-4-ylbenzimidazol-2-yi)hydroguinolin-2-one 15The title compound was
obtained as a yellow solid after debenzylation of
4-(metboxyamino)-3-(5-morpholin-4-ylbenzimidazol-2-y1) -1- benzylhydroquinofin-2-one using the
procedure described in Example 16. LC/MS m/z 31/2.2 (MH+), R L82 minutes. Example 21  20
tert-Butyl-3-{f3-(5-morpholiti-4-yibenzimidazol-2-51)-2-oxo-1-benzyl-4-
hydroquinotyljamino}piperidinecarboxylate           The title compound was synthesized as described in
Example 19, Method D using 1-ten-butoxycarbouy1-3-arinnopiperidine. The product was used without
purification. 25 3-(5-Morpholin-41-ylbeuzimidazol-2-y1)-4-(3-piperidylamino)laydroquinolin-2-one
The product was obtained as a yellow solid after debenzylation of
tert-butyl-3-{[3-(5-morpholin-4-ylhenziinidazol-2-yi)-2-oxo-1-benzyl-4-
hydroquinolyliaminoThiperidinecarboxylate using the procedure described in  121- Example 16. The
t-butoxycarbonyi group is removed under the reaction conditions. LC/MS fink 445.4 (MH+), k 1.73
minutes. Example 22 



tert-Buty1-3-({13-(5-morpholin-4-34henzimidazol-2-y1)-2-oxo4-henzy1-4- 5
hydroquinolylianainOmethyl)piperidinecarboxydate           The title compound was synthesized as
described in Example 19, Method D using 1-tert-butoxycarbony1-3-aminomethylpiperidine. The product
was used without purification.     3-(5-Morpholin-4-ylbenzimidazol-2-y1)-4-[(3-piperidylmethy0aminoi10
hydrogainolin-2-one            The title compound was obtained as a yellow solid after debenzylation of
tert-buty1-3-(1[3-(5-morpholin-4-ylbenzimidazol-2-y1)-2-oxo-Ibenzyl-4-hydroquinolyl]amino)methyOpipe
ridinecarboxytate using the procedure described in Example 16. LC/MS nz/z 459.6 (M1-14-), RI 1.71
minutes. 15Example 23  4-{[2-(Dimethylamino)ethyljarnino}-3-15-morpholin-4-ylbenzimidazol-2-y1)-1-
benzylhydraquinolin-2-one The title compound was synthesized as described in Example 19,     Method
D using 1,1-dimethylethylenediamine. The product was used without 20purification.
4-{[2-(Dimethylamino)eihyllatnirro}-3-(5-morpholin-4-ylbenzingdazol-2- Ahydroguinolin-2-one The title
compound was obtained as a yellow solid after debenzylation of
4-{[2-(dimethylamino)eMYHatni1101-345-morHbolin-4- 25
ylbenzimidazol-2-y1)-1-benzylhydroquinolin-2-one using the procedure described in Example 16.
LC/MS ni/z 433.4 (MH+), Hi 1.55 minutes.  -122- Example 24
3-(5-Morpholin-4-ylbenzimielazol-2-y1)-4-[(oxolan-2-ylmethyl)amino]-1- benzylhydroquindia-2-ime
The title compound was synthesized as described in Example 19, 5 Method D using
2-aminomethyltetrahydrofurat. The product was used without purification.
3-(5-Morpholirt-4-ylbenzimidazol-2-31)-4-[(oxolan-2-yhazethypaminojhydroquinolirt-2-one The title
compound was obtained as a yellow solid after 10debenzyiation of
3-(5-morplaolin-4-ylbenzimidazol-2-yI)-4-[(oxolan-2- 



ylmethypamino]-1-benzylbydroquinolin-2-one using the procedure described in Example 16_ LC/MS
ni/z 446.5 (MIT +), 12/ 2.19 minutes. Example 25
4-{[2-(Methylamine)ethylJamino)-3-(5-morpholin-4-ylbenzimidazol-2-y1)-1- 15
benzylhydroquinolin-2-one            The title compound was synthesized as described in Example 19,
Method D using 1-tert-butoxycarbony1-1-methylethylenediamine. The product was used without
purification.      4-{[2-(Methylamino)ethyljamino}-3-(5-morpholin-4-ylbenzimidazol-2- 20
yl)hydroquiriolin-2-one The title compound was obtained as a yellow solid after debenzylation of
4-{f2-(metbylantine)ethyljamino)-3-(5-morpholin4- ylbenzimidazol-2-y1)-1-benzylhydroquinolirt-2-one
using the procedure described in Example 16. The t-butoxycarbonyl group is removed under the
reaction conditions. ?.5LC/MS ni/z 419.4 (vill+), RI 1.50 minutes.  Example 26
tert-itutyl.-3-{[3-(5-morpholin-4-ylbenzimidazol-2-y0-2-exo-1-benzyl-4-
hyclroquinolyljaminolpyrrolidinecarborylate The title compound was synthesized as described in
Example 19, 5 Method D using 1-tert-butoxycarbonyI-3-aminopyrrolidine_ The product was used
without purification. 3-(5-Morpholin-4-ylberizimidazol-2ry04-(pyrrolidin-3-ylamino)hydroquitiolin-2- one
The title compound was obtained as a yellow solid after 10 debenzylation of
ten-buty1-3-{(3-(5-morpholin-4-ylbenzhnidazol-2-y1)-2-oxo-1-
benzyl-4-hydroquhaolyflamino}pyrrolidinecarboxylate using the procedure described in Example 16.
LC/MS m/z 431.4 (MH+), 121 1_50 minutes. Example 27
41((28)-2-Arnino-4-methylpentyfiamitiol-3-(5-morpholin-4-ylbenzimidazol-2-y1)- 15
1-benzylhydroquinolin-2-one            The title compound was synthesized as described in Example 19,
Method D using (25)-2-tert-butoxycarbonylamino-4-methylpentylamine. The product was used without
purification.     4-M2S)-2-Amino-4-methylpentyl)aminol-3-(5-morpholin-4-ylhenzirnidazol-2- 20
yhhydroquinolin-2-one 



The title compound was obtained as a yellow solid after debenzylation of
4-[((25)-2-amino-4-rnethylpentyl)aminoi-3-(5-morpholin-4-
ylbenzimidazol-2-y1)-1-beazylhydroquinolin-2-one using the procedure described in Example 16.
EC/MS iii/z 461.4 (NIB +), 12/ 1.78 minutes.  -124- Example 28 t-Butoxycarbonyl protected
41((2.511-2-amino-3-methylbutypaming-3-(5-
morpholin-4-ylbenzimidazol-2-y1)-1-benzylitydroquinolin-2-one               The title compound was
synthesized as described in Example 19, 5 Method D using
(28)-24ert-butoxycarbonylamino-3-methylbutylamine. The product was used without purification.
4-R(2S)-2-Amino-3-methytbutyl)anainol-3-(5-rnorpholin-4-ylbenzimidazol-2- yphydroquitioliti-2-one The
title compound was obtained as a yellow solid after 10debenzylation of
4-[((2,5)-2-amino-3-methylbutyl)amino]-3-(5-morpholin-4-
ylbenzimidazol-2-y1)-1-benzylhydroquinolin-2-one using the procedure described in Example 16. The
t-butoxycarbonyl group is removed under the reaction conditions. LC/MS miz 447.5 (MIl+), Rf 2.96
minutes_ Example 29 15 4-Amino-3-(5-morpholin-4-ylbenzimidazol-2-y1)-1-benzythydroquinolin-2-one
The title compound was synthesized as described in Example 19, Method D using ammonia in a sealed
glass tube. The product was used without purification.
4-Amino-3-(5-morpholiu-4-ylbenzimidazoi-2-yphydroquinolin-2-one 20The title compound was obtained
as a bright yellow solid after debeuzylation of 4-amino-3-(5-morpholin-4-ylbenzimidazol-2-y1)-1-
benzylhydroquinolin-2-one using the procedure described in Example 16 and purification by
reversed-phase IIPLC. LC/MS m/z 3613 (lvII1+), R., 1.61 minutes. Example 30 25
3-Beuzimidazol-2-y1-4-hydroxy-1-bettzylhydroquinolin-2-one 



The title compound was synthesized as described in Example 16, Method C using ethyl
2-benzimidazol-2-ylacetate. The product was obtained as a  -[25- white solid and used without farther
purification. LC/MS rtz/z 368.4 (M.11-1-), Ri 2.99 minutes.
3-(Benzimidazol-2-y1)-4-ehloro-1-benaylhydraquinolin-2.-one The title compound was synthesized as
described in Example 19, 5 Method D using
3-beazimidazol-2-y1-4-hydroxy-1-berzy1bydroquino1in-2-one. The crude product was used without
purification. Example 31  3-Benzimidazol-2-y1-4-(metlaylamino)hydroquinolin-2-one The benzylated
title compound was synthesized as described in 10 Example 19, Method D using methylanible and
3-(benzinaidazol-2-y3)-4-chloro-1- benzylhydroquinolin-2-one. The product was obtained after
debenzylation as a yellow solid using the procedure described in Example 16. LC/MS nz/z 291.3
(M1-1), Rz 1.64 minutes. Example 32 15 3-Benzimidazol-2-31-4-(ethylaminTh)hydrogainolin-2-one The
benzylated title compound was synthesized as described in Example 19, Method D using ethylamine
and 3-(benzimidazol-2-y1)-4-chloro- 1- benzyihydroquinolin-2-one. The title compound was obtained
after debenzylatian as a yellow solid using the procedure described in Example 16. LC/MS m/z 305.3
20 (MILE), It 2.01 minutes. Example 33  4
3-13enzimidazol-2-y1-4-[(oxolan-2-yhaethynamino]hydroquinolin-2-oue 



The benzylated title compound was synthesized as described in Example 19, Method D using
2-aminomethyltetrahydrofuran and 3-(benzimidazol- 25 2-y1)-4-chloro-l-benzythydroquinolin-2-one.
The tide compound was obtained after debenzylation as a yellow solid using the procedure described
in Example 16. LC/MS nz/z 361.2 ME-f), R., 1.74 minutes.                              Example 34
3-Benzinaidazol-2-y1-44(4-piperidylatethy0aminolhydroquinolin-2-one            The protected title
compound was synthesized as described in Example 19, Method El using
1-tert-butoxycarbony1-4-aminornethylpiperidine and
53-(benzimirlazol-2-y1)-4-eh1oro-1-benzyllaydroquino1in-2-one. The title compound was obtained after
deprotection and debenzylation as a yellow solid using the procedure described in Example 16. LC/MS
in/z 3743 (MH+), RI 1.29 minutes. Example 35
3-13enzinuidazot-2-y1-44(4-Iluorophenyl)aminoihydrequinolin-2-one 10The benzylated title compound
was synthesized as described in Example 19, Method D using 4-fluoroauiline and
3-(benzimidazol-2-y0-4-ehloro-1- benzylhydroquinolin-2-one. The title compound was obtained after
debenzylation as a yellow solid using the procedure described in Example 16. LC/MS raiz 371.2
(M1-1), R 1.92 minutes. 15Example 36  3-13enzimidazol-2-y1-4-(methoxyamMo)hydroquiriolin-2-one
The benzylated tide compound was synthesized as described in Example 19, Method D using
amethylhydroxylarnine and 3-(benzimida.zol-2-y1)-4- chloro-l-benzylhydroquinolin-2-one. The title
compound was obtained after 20 debenzylation as a yellow solid using the procedure described in
Example 16. LC/MS ink 307.3 (MIT +), Rr 1.77 minutes. Example 37
3-13enzimidazol-2-y1-4-(benzimidazol-6-ylatnino)hydroquinolin-2-one The benzylated title compound
was synthesized as described in 25 Example 19, Method D using 5-aminobenzimidazole and
3-(benzimidazol-2-y1)-4- 



chloro-l-benzylhydroquinolin-2-one. The title compound was obtained after debenzylMion as a yellow
solid using the procedure described in Example 16. LC/MS mly 393.4 (MH),12, 1.41 minutes.  -127-
Example 38 3-Benzimiclazol-2-y1-4-(phenylamino)hydroquinolin-2-one The benzylated title compound
was synthesized as described in Example 19, Method D using aniline and
3-(benzimidazol-2-y1)-4-chloro-1-  5 benzylhydroquinolin-2-one. The title compound was obtained after
debenzylation as a yellow solid using the procedure described in Example 16. LC/MS nz/z 353.4
(M11+), R/2.38 minutes. Example 39
3-Beuzimidazol-2-y1-4-(quitiuclidin-3-ylamino)hydroquinolin-2-one 10The benzylated title compound
was synthesized as described in Example 19, Method D using 3-aminoquinuclidine and
3-(benzimidazol-2-y1)-4- chloro-l-benzythydroquinolin-2-one. The title compound was obtained after
debenzylation as a yellow solid using the procedure described in Example 16. LC/MS /az 386.4 (Milt), It
1.82 minutes. 15Example 40 3-Benzimidazo172-y1-4-Rimidazol-5-ylmethypaminolhydroquinolin-2-one
The benzylated title compound was synthesized as described in Example 19, Method D using
4-aminometlay1-1H-imidazo1e and 3-(ben7itnidazol-2- y1)-4-chloro-1-benzylbydroquinolin-2-one. The
tide compound was obtained after 20debeuzylation as a yellow solid using the procedure described in
Example 16. LC/MS zn/z 357.4 (1v1H+), RI 1.34 minutes.  428- 



Example 41  3-Benziroidazol-2-y1-4-(inorpholin-4-ylamino)hydroquiinolin-2-one            The benzylated
title compound was synthesized as described in Example 19, Method D using 4-aminomorpholiue and
3-(benzinaidazol-2-y1)-4- chloro-1-benzylhydroquinolin-2-one. The title compound was obtained after
dehenzylation as a yellow solid using the procedure described in Example 16. LC/MS m/z 362.4 (MH+),
R 1.42 minutes. Example 42  3-Benzimidazol-2-y1-4.hydrazinohydroquinolin-2-one 10The benzylatect
title compound was synthesized as described in Example 19, Method D using hydrazine and
3-(benzirnidazol-2-y1)-4-cliloro-lbenzythydroquinolin-2-one. The title compound was obtained as a
yellow solid after debenzylation using the procedure described in Example 16. LC/14 mla 292.3
(M11+), R1.19 minutes. 15Example 43 3-Benzimidazo1-2-y1-2-oxohydroquinoline-4-carbonitrile
3-Benzimidazol-2-y1-4-chloro-1-benzylhydroquinolin-2-one (1 eq) was dissolved in DMA, and CuCN
(10 eq} was added in one portion. The reaction mixture was stirred at 90C overnight. The resulting
mixture was allowed to cool 20 to room temperature, water was added, and the orange precipitate was
removed by filtration. The solid was treated with a solution of hydrated FeCh at 70C for 1 hour. The
suspension was centrifuged and the solution removed. The remaining solid was washed with 6N HC1
(2 times), sat. Na2CO3 (2 times), water (2 times) and lyophilized. The resulting powder was dissolved
in 1 triL of tithe acid and 25 heated at 60C overnight. The resulting mixture was cooled to 0C and water
was slowly added. Saturated LiOH was added dropwise to the suspension to a pH of 8, then the solid
was filtered and washed with water (3 times). Purification by reversed-phase HPLC afforded the
desired product. LC/MS mlz 287 1 (MH+), R 1_89 minutes.  -129- Example 44 Ethyl
2-(5,6-dimethylbenzinaidazol-2-ypacetate            The title compound was synthesized as described in
Example 1 using 4,5-dimethylbenzene-1,2-diarnine The crude yellow oil was purified first by silica 5gel
chromatography (96.5:3.0:0.5, C11202:MeOH:EraN), and then by recrystallization from toluene to yield
the title compound as a pale, yellow solid. LUMS m/z 233A (MH+), 12., 1.73 minutes. 



3-(5,6-Dimethylbenzimidazol-2-y1)-4-hydrory-1-benzylitydroquinolin-2-one The title compound was
synthesized as described in Example 16, 10 Method C using ethyl
2-(5,6-dimethylbenzimidazol-2-yl)acetam. The crude material was purified by silica gel chromatography
(98.5:1.5, CH2Ch:IVIe0H) to yield the title compound as a yellow solid. LC/MS nr/z 396.2 (MI-1+), R
3.60 minutes. 3-(5,6-Dimethylbenzimidazol-2-y1)-4-chloro-1-beurylhydroquinoliii-2-one 15The title
compound was synthesized as described in Example 19, Method D using
3-(5,6-dimethylbenzimidazol-2-y1)-4-hydroxy-1- beraylhydroquinolin-2-one. The title compound was
obtained as an orange-yellow solid. LC/MS m/z 414.2 (MH+), 1?" 2.47 minutes.      ten-Butyl
34[3-(5,6-dirnethy1benzinfidazoi-2-y1)-2-oxo-1-hetay1-4- 20 hydroguiuolyliamino}piperidinecarboxylate
The title compound was synthesized as described in Example 19, Method D using
1-tert-butoxycarbony1-3-aminopiperidine. The crude material was purified by silica gel chromatography
(99:1 CH2C12:Me0H) to yield the title compound as a yellow solid. LC/MS m/z 578.5 (MH+), RJ 3.05
minutes. . 253-(5,6-Dimethytherizimidazol-2-y1)-443-piperidylamino)bydroquitiolin-2-one ten-Butyl
3-([3-(5,6-dimethylbenzimidazoI-2-y1)-2-oxo-1-benzyl-4- hydroquinoIyliarnino}piperidine-rarboxylate
was debenzylated as described iii Example 16. The crude material was purified by reversed-phase
HPLC to yield the title compound as a light yellow solid_ LC/MS m/z 388.4 (MH+), RI 1.61 minutes.
-130- Example 45 3114midazor4,5-b]pyriditi-2-ylacetonitrile Ethyl cyattoacetate (1.5 eq) and
2,3-diaminopyridine (1 eq) were 5 heated at 185C for 30 minutes. The reaction mixture was cooled to
room temperature and the black solid was triturated with ether. The desired product was thus obtained
as a dark brown powder. LC/MS ink 159.1 (M14+), 10.44 minutes. Ethyl
3/7-imidazo[4,5-bbyridin-2-ylacetate 103H4inidazo[4,5-b]pyridin-2-ylacetonitrile was suspended in
Et011, 



and gasebus HO was bubbled through for 3 hours. The suspension initially seemed to dissolve, but a
precipitate started forming almost immediately. The reaction mixture was cooled to 0C and a cold
saturated NaliCO3 solution was carefully added. Solid NaHCO3 was also added to bring the pH to a
value of 7.6. The 15 aqueous phase was then extracted with Et0Ac7 and the organic extracts were
dried (Na2SO4). After evaporation of the solvent under reduced pressure, the residue was purified by
chromatography on silicasel (10% Me0H in CH7C12 with 1% EtsN) providing the desired product as a
light brown solid. LC/MS nth 206.1 (MH), lb 0.97 minutes. 20
4-Amina.343H-imidazo[4,5-b]pyridin-Z-yl)quinolin-2(111)-one           LiHMDS (3.0 eq) was added to
ethyl 3H-imidazo[4,5-blpyridin-2- ylacetate (1.0 eq) in THE at -78C. After 20 minutes, a solution of 2-
aminobenzenecarbonitrile (1.1 eq) in THF was added. The resulting mixture was allowed to warm to
room temperature, stirred for 3 hours, and then refiuxed 25 overnight. The mixture was cooled to 0C
and quenched with an aqueous saturated Nif4C1 solution. A precipitate formed, was filtered off, and
was washed repeatedly with ether to yield the desired compound as a light brown solid. LC/MS Ink
278.2 (141-1+), By 1.82 minutes.  -131- Example 46 6-MorpholM-4-y1-3-nitropyridin-2-amine
Morphline (4 eq) was added to a suspension of 6-chloto-3- nitropyridim-2-amine (1 eq) ill CH3CN, and
the reaction mixture was stirred at 5 70C for 5 hams. The solvent was evaporated under reduced
pressure, and the residue was triturated with ether to afford the desired compound as a bright yellow
powder. LC/MS m/z 225.0 (M11+), Ri 1.79 minutes. Ethyl
(5-morpholin-4-y1-3H-imidazo[4,5-Mpyridin-2-yOacetate To a solution 6-ch1oro-3mitropyridin-2-amine
(1.0 eq) in Et0H was 10 added Pd/C (0_1 eq). The reaction vessel was repeatedly purged with
hydrogen and then stirred under a hydrogen atmosphere (1 atm) for 18 hours. Ethyl 3-ethoxy-3-
iminopropanoate hydrochloride (2.0 eq) was added in one portion, and the reaction mixture was
refluxed overnight The reaction mixture was cooled to room temperature, filtered through a celite plug,
and the plug was washed with Et011. 15After evaporation of the solvent under reduced pressure, the
residue was purified by silica gel chromatography (5% Me011 in CH2C12 with 1% Et3N) providing the
desired product as a brown solid. LC/MS m./z. 291.3 (MH+), R! 1.71 minutes.
4-Amloo-345-morpholin-4-y1-3Thimiclazo[4,5-b]pyridin-2-yl)quinolin-2(111)-one The title compound
was synthesized as described in Example 45, 



20Method E using ethyl 2-(5-morpholin-4-yliznidazolo[5,4lb]pyridin-2-y1)acetate and
2-arninobenzenecarbonitrile, with a modified workup procedure.. After quenching with a saturated
aqueous ammonium chloride solution, the two phases were separated and the aqueous phase
extracted with Et0Ac. Upon standing, a solid formed and precipitated out of the organic extracts. The
precipitate, a dark brown 25 solid, was filtered off and dried. Purification by reverse phase
chromatography afforded the desired product as a reddish solid. LC/MS in/z 363.2 (Mll+), R 2.20
minutes.  -132- Example 47
4-Amina-5-[(2R,6S)-2,6-dimethylmorpholin-4-y11-3-(311-imidazo[4,5-h]pyridin-
2-y1)quinolin-2(111)-one LIIIMDS (3.0 eq) was added to ethyl 3H-imidazo[4,5-121pyridin-2- 5 ylacetate
(1.0 eq) in TI-IF at -78C. After 20 minutes, a solution of 2-amino-6-
[(2R,68)-2,6-dimethylixtorpholin-1-yl]benzonitrile (1.1 eq) in THE was added. The resulting mature was
allowed to warm to room temperature, stirred for 2 hours and then heated to 60C overnight. The
mixture was cooled to 000 and quenched with an aqueous saturated NII4C1 solution. The aqueous
phase was extracted with 10 CH2C12 (5 times) and the organic extracts were collected, dried
(Na2S03) and concentrated. The crude product was purified by HPLC. LC/MS nilz 391.2 (MH+), Ri
2.35 minutes. Example 48 Ethyl (5-[3-(dimethylamion)pyrrolidin-1-y1]-3H-imidazo[4,5-b]pyridin-2- 15
yllacetate            6-chloro-3-nitro-2-aminopyricline (1.0 eq) and 3- (dinaethylamino)pyrrolidine (1.1 eq)
were dissolved in CH3CN and diisopropyiethylamine(2.0 eq).was added. The reaction mixture was
heated at 70C overnight. The solution was cooled to room temperature, and the solvent was 10
evaporated. The residue was triturated with ether and water and dried under vacuum (LC/MS nz/z
252.2 (MH +), R 1.09 minutes). The isolated product (1.0 eq) and 10% Pd/C (0.1 eq) were suspended
in anhydrous Et0H at room temperature. The reaction flask was evacuated and subsequently filled with
112. The resulting mixture was allowed to stir under a hydrogen atmosphere overnight. b Ethyl
3-ethoxy-3-iminopropanoate hydrochloride (2.0 eq) was then added and the resulting mixture was
heated at reflux overnight. The solution was then filtered through Celite and evaporated under reduced
pressure. The residue was suspended in CH2C12 and concentrated NF1401-1 was added until a pH of
11 was achieved. The N1-14C1 thus formed was filtered off. The two phases were separated, and the 



.0 organic phase was dried (Na2SO4). Evaporation of the solvent and trituration of the  -133- residue
with ether gave a light green powder. LCIMS m/z 318.1 (MI1+), R., 1.11 minutes.
4-Amiao-3-{543-(dimethylamino)pyrrolidin-l-y11-311-itnitlazo[4,5-b]pyridin-2- y1}quindin-2(1B)-one
5LiHMDS (3.5 eq) was added to ethyl {543-
(dimethylamino)pyrrolidha-1-y11-311-imidazo[4,5-b]pyridin-2-yiTacetate (1.0 eq) in THE at -40 C. After
10 minutes, a solution of 2-amiuobenzenecarbonitrile (1.1 eq) in THE was added_ The resulting
mixture was allowed to warm to room temperature, stirred for 1 h and then heated to 60 C overnight.
The mixture was 10 cooled to room temperature and quenched with NH4CI (aq, saturated). The
aqueous phase was extracted with CH2Ch (5 times). The product crashes out of the organic solution
during the extractions. Evaporation of the solvent under reduced pressure afforded a brown solid that
was triturated repeatedly with 1V1e0f1 and acetone to obtain a yellow greenish powder. LC/MS m/z
390.2 (MIT+), Pl L48 minutes. 15Example 49 2-(4-Ethylpiperazinyl)-6-nitratrenzenecarbonitrile
2,6-Dinitrobenzenecarbonitrue (1.0 eq) and ethylpiperazine (3.6 eq) were dissolved in DME. The
resulting solution heated at 90C for 2 hours. The solution was cooled to room temperature and poured
into 1420. A precipitate 20 formed which was filtered to yield the desired product as a brown solid.
LC/MS m/z 260.1 (M11+), R/1.69 minutes. 6-Amino-2-(4-ethylpiperazinyl)benzenecarbonitrile
2-(4.-Ethylpiperazinyl)-6-nitrobet7enecarbonitrile (1.0 eq) was dissolved in Et011 and Et0Ac. The flask
was purged withand 10% Pd/C (0.1 25 eq) was added. The flask was evacuated and purged with H2
three times. The resulting mixture was stirred overnight at room temperature. The mixture was filtered
through Celite, and the filter pad was washed with Et0Ac. The solvent was  



-134- removed in vacua to provide the desired product as a yellow solid. LC/MS Ink 231.2 (MH-F),
R1.42 minutes. 4-Arnino-34111-henzimidazol-2-y1)-5-(4-ethylpiperazin-1-yDquinolin-2(1H)-one /-13aLi
(3.1 eq) was added to ethyl 2-benzimitiazol-2-ylacetate (1.0 5eq) and
6-amino-2-(4-ethylp1perazinyl)benzeRecarbonitrile (1.0 eq) in THF at 0C. The reaction was stirred
overnight. The resulting mixture was quenched with NE140 (aq, saturated) and extracte with Et0Ac.
The combined organic layers were washed with H20 and brine, dried over Na2SO4, filtered, and
concentiated liz vacua to yield a brown solid. The crude material was triturated with Clizeh and 10
1Wle011 to provide a tan solid. LC/MS in/z 389.1 (MH-F), R1.80 minutes. Examples 50-154           The
2-aminobenzonitti1es or isatoic anhydride starting materials used to synthesize Examples 50-154 are
readily recognizable by one skilled in the art. They were either commercially available or synthesized
following the examples 15shown above (e.g. Examples 1, 2, and 49). The anhydride 6-chloro-1-
(phenylmethyl)-211-3,1-benzoxazine-2,4(11-0-clione was synthesized following the general isatoic
anhydride synthesis methods described in J. Med. Chem. 1981, 24 (6), 735 and I Heterocycl. Chem.
1975, 12(3), 565. The benzimidazole acetates were formed by reacting aryl diamines 20 with ethyl
3-ethoxy-3-iminopropanoate hydrochloride as shown in Example 1. The requisite diamines used in the
syntheses are also readily recognizable by one skilled in the art and may be synthesized following
Methods 1-9. The isatoic anhydrides were coupled with the benzimidazole acetates using methods C
and D. The 2- aminobertzonitriles were coupled with the benzimidazole acetates using method El, 25
the coupling method of example 49, or the general procedure set forth below.  -135- Method E
LiHMDS (3-4 eq) was added to the benzimidazole acetate (D) eq) in THE (at a constant temperature
ranging from -78C to 0C). After 20 minutes, a solution of the 2-aminobenzonitrile (1.1 eq) in THE was
then added. The resulting 5 mixture was allowed to warm to room temperature, stirred for 1-3 hours
and was then heated to approx. 40C - 65C (1 hour to 12 hours). The mixture was cooled to 0C and
quenched with N1-14C1 (aq, saturated). The aqueous phase was extracted with CH2C12 or Et0Ae,
and the organic extracts were collected, dried (Na2SO4), and filtered. Evaporation of the solvent under
reduced pressure and purification of 



10 the residue by silica gel chromatography or HPLC provided the 4-amino quinolinone products.
Exampie Name LC/MS m/z (M1-1-9 50 4-amino-345-[(3S)-3- (dimethylamino)pyrrotidin-1-A-1H-'
benzirnidazol-2-ylleuinolin-20 H)-one 389.4 51 4-[(33)-1-azabicyclo[2.2.2]oct-3-ylamino]-3- (1
H-benzirniciazol-2-y1)-6-ch lotoqu Malin2(1H)-one 420 52 4-[(3R)-1-azabicycto[2.2.2]oct-3-ylaminok
3-(1 Fl-benzimidazol-2-y1)-6-ch loroq ui nol in2(1H)-one  420 53 3-(1H-benzimidazol-2-y1)-4-[(3R)-3-
(dimethylamino)pyrrolidin4-yllquinolin2(1H)-one 374.2 54. 3-(1H-benzimidazoi-2-y1)-6-chloro-4 408.1 



[(31R)- 3-(ditnethylamino)pyrrolidin-1-yliquinolin2(1H)-one  55 4-amino-345-(4-ethylpiperazin-1-y)-11-1-
benzimidazol-2-y1]-1-methylquinotin-2(1H)one 403.2 56 4-amino-3-(6-piperazin-l-y1-1H- beraimid
azol-2-ypq ii Molt n-2(1 H )-on e 361.2 57 4-amino-3-[6-(pyridln-4-ylrnethy1)-1H-'
benzimidazol-2-yilquinotin-2(1H)-one 368.2 58 4-amino-3-(5-[(3R,5S)-3,5-
dimethylpiperazin-1113-1H-benzimidazol-2- yllquinolin-2(1H)-one 389.4  -136- 59 



4-amino-345-(4-methylpiperazin-1-y1)-1H- benzirnidazoI-2-yljquinolin-2(1H)-one 375.2 60
4-amino-3-(6-methyl-5-morpholin-4-y1-1H- benzimidazol-2-yOquinolin-2(1H)-one 376 61 4-a
mino-3-15-1(1 -methylpiperidin-3-yl)oxyj- 1H-benzimidazol-2-yOquinolin-2(1H)-one 390.1 62
4-amino-3,-(5-1(2R,68)-2,6- dimethylmorpholin-4-y1]-6-fluoro-1Hbenzimidazol-2-yllquinolin-2(1H)-one
4082 63 4-amino-345-[(1-methylpyrrolidin-3-yl)oxy]- 1H-benzimidazol-2-Mu inol in-2(1H)-one 376.2 64
4-am5no-345-(4-methy1-1,4-diazepan-1-y1)- 1H-benzimidazol-2-yllquinolin-2(1H)-one 3892 65
4-amino-3-{5-[(3R)-3- (dimethyl am ino)pyrol id in-1-yll-1Hbenzimidazol-2-yliquinolin-2(1H)-one 



389.2 66 4-amino-6-chloro-3-(5-[(3R)-3- (d imethyla mino)pyrrolid in-111]-1Hbenzim id azol-2-yl}q
uinolin-2(1H)-one 423 67 ethyl {412-(4-amino-2-oxo-1,2- dihydroquinolin-3-y1)-1H-benzimidazol-6-
Apiperazin-1-yllacetate 447.2 68 4-amino-3(6-[methyl(1-methylpiperid in-4- y)amino3-1H-benzirnid
azol-2-yllqu inol in-2(1H )-one 403.1 69 3-16-(4-acetyipiperazin-1-y1)-1H-
benzimidazol-2-yrj-4-arninoqu inol in-2(1H)one 403.3 70 4 amino-346-(1,4'-bipiperidin-1-y1)-1H- 443.3
benzimidazol-2-yrjquinolin-2(1H)-one 



71 2-(4-amino-2-oxo-1,2-dihydroquinolin-3-y1)- 1H-benzimidazole-6-carboxylic acid. 321.2 72  405.3
4-amino-5-(methyloxy}-346-(4- methyl piperazin-1-yi)-1H-benzimidazol-2- yliquinolin-2(1H)--one  73
4-amino-3-(6-14-(1-methylethyl)piperazin-1- y1]-1H-benzimidazoI-2-yl}quinolin-2(1H)one 403.3 74
{442-(4-amino-2-oxo-1,2-dihydroquinolin-3- y1)-1H-benzimidazol-6-Apiperazin-1- yllacetic acid 419.2
75 4-[(38)-1-azabicyclo[22.2loct-3-ylaminol-3- (1H-benzimidazol-2-yl)quinolin-2(1H)-one 386.1 



76 4-[(3R)-1-aza b icyclo[2.2.2]act-3-yla mino]- 3-0 H-benzimidazol-2-yl)quinolin-2(1H)-one 386.1 77
4-amino-3-j5-(4-ethylpiperazin-1-yI)-1H- benzimidazol-2-yliquinolin-2(1H)-one 389.1  -137- 78
4-amino-3-(54(2S,5S)-2- [(dimethylamino)methy1]-5- methy1morpholin-4-y1}-1H-benzimidazol-2-
y1)quinolin-2(1H)-one 433.3 79  4-amino-6-chloro-345-(4-rnethylpiperazin-
1-y0-1H-benzimidazol-2-yliquinolin-2(1H)one 4092 80  4-amino-6-chloro-3-(5-j(3S)-3-
(dimethylamino)pyrrdidin-1-y11-1Hbenzimidazo1-2-yllquinolin-2(1H)-one 423.1 



51 .  4-amino-5,6-ciichloro-3-{5-[(3S)-3-
(dimethylamino)pyrro1idin-1-y1]-1Hbenzimidazol-2-yliquinolin-2(1H)-one 457.2 82  4-a
mino-5,6-dichlora-3-15-(4- methylpiperazin-1-y1)-1 H-benzimidazo1-2- yl}quinolin-2(1H)-one. 443_2 83
4-a mino-3-(1H-benzimidazol-2-y1)-6- [(pyridin-2-ylrnethyl)oxy]quinolin-2(1H)-one
4-amino-3-(1H-benzimidazol-2-yl)-6- [(2R,65)-2,6-dimethylmorpholfn-4- Aquinolin-2(1H)-one 384_2
390.1 84    85  



4-amino-3-(1H-benzimidazoi-2-11)-6- morpholin-4-ylquinolin-2(1H)one 362.2 86
4-amino-3-(1H-benzimidazo1-2-y1)-5-1(1- methylpiperidin-3-yl)oxylquinolin-2(1H)-one 390.2 87
4-amino-3-(1H-benzimidazo1-2-y1)-5- [(pyridin-2-y1methyl)oxylquinol1n-2(1H)one 384.1 58
4-amino-3-(5-morpholin-4-0-1H- benzimidazo1-2-y1)-5-[(pyridin-4- ylmethyl)oxyjquinoli11-2(1H)-one
469.2 89  4-amino-3-(1H-benzimidazo1-2-y1)-5- (methyfoxy)quinolin-21H}one 307.1 90  



4-amino-3-(5-methy1-1H-benzimidazol-2- y1)-5-(methyloxy)quinolin-2(1H)-one 321.1 91
4-amino-3-(5-[(2R,68)-2,6- dirnethylmorpholin-4-y1]-1H-benzimidazo/-
2-y15-(methyloxy)quinolin-2(1H)one 420.2 92  4-am1no-3-(1H-benzimidazol-2-y1)-5-
morpholin-4-ylquinolin-2(1H)-one 362.2 93  4-amino-3-(1H-benzirnidazol-2-y1)5-
R2R,63)-2,6-dimethylmorpholin-4- yliquinolin-2(1H)-one 390.2 94
4-amino-3-(1H-benzimidazol-2-y1)-5-(4- 375.1   



me1hylpiperazin-1-yl)quinolin-2(1H)-one  95  4-amino-5,6-dichloro-3-(5-morpholin-411-
1H-benzimidazol-2-yftitiindin-2(1H)--one 430  -138- 96 -3-{54(2-morpholin-4-ylethypoxy]-1H-
benzimidazol-2-yl}quinolin-2(1Hyone 391.3 97 4-arnino-345-[(3-pyrroIidin-1 -ylpropyl)oxy}- 404
1H-benzimidazol-2-yOquinolin-2(1H)-one  98 4-amino-3-(5-[(3-morpholin4-ylpropyl)oxyk
11-1-benzimidazol-2-yllquinolin-2(1H)-one 



420.4 99 4-amino-6-fluoro-3-(5-morpholin-4-yI-1H- benzimidazol-2-y1)quinolin-2(1H)-one 380 100 4-a
mino-3-{5-j3-(d imethyiam ino)pyrrolid in- 1-A-1H-benzimidazol-2-y11-6- fluoroquinolin-2(1 H)-one 407
101 4-amino-3-(1 H-benzimidazol-2-y0-6- fluoroquinolin-2(1H )-one 295 102
4-amino-3-(6-11uoro-5-morpholin-4-y1-1H- benzimidazol-2-yOquinolin-2(1H)-one 380 103
4-amino-3-{54(tetrahydrofuren-2- ylmethypoxy]-1H-benzirriidazol-2- yl)quinol in-2(11-1)-o ne 377 104
4-arnino-6-fluoro-3-(6-fluora-5-morpholin-4- y1-1H-benzimidazol-2-Aquinolin-2(1H)-one 398 105 



4-amino-346-fluoro-5-(4-methylpIperazin4- y1)-1H-benzirnidazor-2-yl]quinolin-2(1H)one 393 106
4-arnino-3-(54[2-(methyloxy)ethylioxy}-1H- benzimidazol-2-yl)quinorIn-2(1H)-one 351 107
4-amino-3-14,6-clifluoro-5-(4- methy1piperazin-1-}4}-1H-benzim id azol-2- yljeluinolin-2(1 H)-one 411
108 4-a mino-34543-(dimethyla mino)pyrrolid in- 1-y11-1H-benzimidazol-2-y1}-5-
fluoroquino3in-2(1H)-one 407.1 109 4-a mino-5-fluoro-345-(4-methylpiperazin-1-
y1)-1H-benzimidazol-2-Aquinolin-2(1 H)-one 3931 110 4-a mino-5-chloro-3-(5-(4-methyl piperazin-
1-y1)-1H-henzimidazol-2-yljquinolin-2(1H)one 409.1 111 4-amino-3-{5-3-(dirnethylamino)pyrrolidin-
1-y1]-6-fluoro-1H-benzimidazol-2- yl)quinolin-2(1H)-one 407.1 



112 4-amino-5-ohloro-3-(5[3- (dirnethylarrEino)pyrrolidin-1-y1]-1Hbenzirnidazol-2-yllquinorin-2(1H)-one
423.1 113 4-amino-6:-chloro-3-1543-
(dimethylamino)pyrrolidin-1-y11-6-fluoro-1Hbenzimidazol-2-yl}quinolin-2(1H)-one 441  -139- 114 4-a mi
no-5-[(2R,68 )-2,6-d i methyl morpholi n- 4-y1]-3-(3 H-iinidazo[4,5-b]pyrid i n-2- yl)quinolin-2(1H)-one
3911 115 4-amino-3-(6-thiomorpholin-4-y1 1H 378.4  benzimidazol-211)quinolin-2(1H)-one  116
4[no-345-(4-cyclohexylpiperazin-1-y1)- am 



443.1  1H-benzimidazol-2-yl]quinolin-2(1H)-one  117 4-a mi no-3-{613-(d iethyl amino)pyrro!id In-1-
y1]-1H-benzimidazo1-2-Aquinolin-2(1H)one 417.1 118 4-amino-346-(4-pyridin-2-y1piperazin-1-y1)-
1H-benzimidazor-2-yl]quinolin-2(1H)-one 438.3 119 4-amino-315-(4-methylpiperazin-1-y0-3H-
imidazo[4,5-b]pyridin-2-Aquinolin-2(1H)one 376.3 120 4-am ino-6-chloro-315-(4-methylpiperazin-
1-yl)--1H-imidazo[4,5-13]pyridin-2-yllquinolin2(1H)-one 410.2 121
244-arnino-2-oxo-1,2-dihydroquinolin-3-yly
N-methyl-N-(1-methylpipericiin4-y1)-1Hbenzimidazole-5-carboxamide 431.3 122 



4-amino-3-(54[4-(1-methylethyl)piperazin- 1-Acarbon}4}-1H-benzimidazel-2- yOquinolin-2(1H)-one
431.3 123 4-a m ino-345-(4-methyl pi perazi n-1 -yI)-1H- benzim idazol-2-y1}-6-n itro qujn
olin-2(1H)one 420.2 124 4-amino-345-(1,4'-bipiperidin-1 '-
yrcarbony1)-1H-benzimidazol-2-yriquinolin2(1H)-one 471.1 125 4-a m ino-3-{5-[(4-methylpiperazin-1-
yl)carbony11-1 H-benzimidazol-2-yl}quinolin2(1 1-1)-one 403.3 126 4-a mino-3-[5-(1-oxidothiomorphol
in-4-yly 1H-benzimidazoI-2-yllquinolin-2(1HYone 394.5 127 345-[(4.acetylpiperazin-l-AcarbonyI1-1H.
benzirnidazol-2-y1)-4-aminoquinolin-2(1H)one 431.3 128 4-amino-3-(5-{[(31R)-3-
(dimethylamino)pyrroiidin-1-yljcarbonyll1H-benzimidazol-2-Aquindin-2(1H)one 417.4 



-140- 129 4-arnino-3-(5-{[(3S)-3- 417.4  (di meth yla mino)pyrrolidin-1-yl]ca rbonyll-
1H-benzimidazoI-2-yl)quinorin-2(1H)-one  130 4-8 mino-3-(5-([4-(d imethylamino)pi peridin-
1-ylicarbonyl)-1H-benzimidazd-2- y1)quinolin-2(1H)-one 431.4 131 methyl
2-(4-amino-5-fluoro-2-oxo-1,2- dihydroquinolin-311)-1H-benzimidazole-6- carboxylate 353.2 132
4-amino-3-{5-(1,3'-bipyrrolidin-1 '-y1)-1H- henzimidazot-2-yliquinolin-2(111)-one 415.5 133
4-amino-3-15-(pyridin-3-yloxy)-1H- benz[midazol-2-yllquinolin-2(1H)-one 



370.2 134 4-a mino-5,6-bis (methyloxy)-3-{5-(4- methylpiperazin-1-y1)-1H-benzimidazol-2-
yliquinolin-2(1 H)-one 435.5 135 2-(4-arnino-2-oxo-1,2-dihydroquinolin-3-y1)-
N42-(dimethylarnino)ethyll-N-methyl-1Hbenzimidazole-5-carboxamicle 405.3 136
2-(4-amino-2-oxo-1,2-dihydroquinolin-3-yI)-
N-methyl-N-(1-methylpyrrolidin-3-y1)-1Hbenzimidazole-5-carboxamide 417_2 137
4-amino-3-{5-[(5-methy1-2,5-
diazabicyclo[2.2.1Thept-2-ypearbonyl]-1Hbenzimidazol-2-yllquinolin-2(1H)-one, 415_2 138 4-a m
ino-3-{54(4-cyclohexyl piperazin-1- yl)carbonyr]-1H-benzImidazol-2-yllquinolin2(1 H )-one 471.6 139
4-amino-3-{54(2-pipericlin-1-ylethyl)arninol- 1H-benzimidazoI-2-yl)quinolin-2(1H)-one 403.2 140 



ethyl 4-{[2-(4-amino-2-oxo-1,2- dihydroquinolin-3-y1)-1H-benzimidazol-5-
yllaminolpiperidine-1-earbo>cylate 4473 141 4-amino-3-15-{{(5R)-5-
[(methyloxy)methyl]pyrroliclin-3-yllarnino)- 1H-benzimidazol-2-yliquinolin-2(1H )-one  142
4-amino-3-15-[(pyriclin-2-ylmethyl)Amino]- 1H-benzimidazol-2-yl}quinolin-2(1H)-one  143
4-amino-315-(piperidin-3-ylamino)-1Hbenzimidazoi-2-yliquindin-2(1H)-one  144
4-amino-541uoro-3-{54(pyrid i n-2- ylmethyDamino]-1H-benzimidazol-2- yl)quinolin-2(1H )-one   -141-
145 ethyl 44[2-(4-amino-5-11uoro-2-oxo-1,2- dihydroquinolin-3-y1)-1F1-benzimidazoi-5-
yilaminolpioeridine-1-carboxylate  4-amino-5-fluoro-345-(piperidin4-yfamino)-
1H-benzimidazol-2-yliquinolin-2(1H)-one 465.5 



393.3 146   147 4-amino-3-(1H-benzimidazol-2-y1)-6- bromoquinalin-2(1H)-one 3511 148
4-amino-3-(1H-benzimidazol-2-0)-7- bromoquinolin-2(1H)-one 357.1 149
4-amino-3-(5-bromo1H-benzimidazol-2- yl)quinolin-2(lH)one 357.1 150
N,N-dhethyl-2(2-oxo-1,2-dihydmquinolin- 3-yI)-1H-benzimidazole-5-carboxamde 333.1 151
4-amine-3-(5-thien-2,11-1H-benzimidazoir-2- yOquinolin-2(1H)-one 359.2 152 



2-(4-amino-2-oxo-1,2-dihydroquinoiin-3-yly N,N-dimethy1-1H-henzimidazole-5- sulfonamide 384.1 163
4-amino-6-iodo-345-(4-methylpiperazin-1- y!)1H-benzimidazol-2-yliquinolin-2(lH)one 501.1 '154
4-amino-37(5-(2-[(dimethylamino)methyll- morpholin-4-y1].-1H-benzirnidazol-2- yl)quinolin-2(1H)-one
419.2  Examples 155-270            Examples 155 to 270 shown in the following Table were synthesized
using the methods described above such as Methods 1-15 and those set forth in the 5 Schemes and
other Examples or modified as apparent to one of reasonable skill in the art using commercially
available materials.  -142- Example Name LC/MS raiz (MN+) 155
21-[(3R)-1-azabicyclo[2.2_2]oct-3-y!amino]- 3-(1H-benzimidazol-2-y1)-7-chloro-6-
iodoquinolin-2(1H)one 



547 156 4-[(3R)-1-aza bicyclo[2_2.2joct-3-y1a min* 3-C11-benzimidazol-2-y0-6-nitroquinolin2(1H)-one
431 157 4-[(3R)-1-azaNcyclo[2.2.2)oct-3-yleminok
3-(1H-benzimidazoi-2-y1)-6-rnethylquinolin2(1H)-one 401 _ 158 4-[(3R)-1-azabic}.... 3[2.2.2]0ot-3-y1a
rninol- 3-(1H-benzim idazo1-2-y1)-6,7- difiuoroquinolin-2(1H)-one 422 159
4-[(3S)-1-azabicyclo[2.2.2]oct-3-ylamino]-3- (1H-benzimidazol-2-y1)-7-chloroquinolin2(1H)-one 421 160
4-1(3R)-1-azabicyclo[2.2.2joct-3-ylamino]- 3-(1H-benzimidazol-2-y0-6-bromoquinolin2(1H).-one 465
161 4-[(3R)-1-azabicyclo[2_2.2]oct-3-ylamino} 3-(1H-benzimidazor-2-yI)-2-oxo-1,2-
dihydroquinorine-6-carbonitrile 411 



162 4-[(3R)-1-azabicyclo[2.2.21oct-3-ylamino]- 3-(1H-benzimidazol-2-y1)-6-fluoroquinolin2(1H)-one
404 163 4-[(3S)-1-azabicyclo[2.2.2]oct-3-ylaminoi-3- (1H-benzimidazo1-2-y1)-6,7-
bis(methyloxy)quinolin-2(1Hyone 447 164 4-[(3R)-1-azabicyclo[2.22]oot-3-ylaminok 3-(1
H-bsr.imidazol-2-y1)-6,7- dichloroquino1in-2(1H)-one 455 165 144[(3S)-1-azabicyclo[2.2.21oct-3-
ylamino]-3-(1H-benzimidazol-211)-6-fluoro2-oxo-12-dihydroquinolin-7-ylipiperidine-4- carboxamide 531
166 4-1(3S)-1 -azabicyclo[2.2.2joct-3-ylaminol-3- (1H-benzimidazol-2-y1)-6-fluoro-7-[(3-
hydroxypropyl)aminolquinolin-2(1H)-one 478 167 4-[(38)-1 -azabicyclo[2.2.2]oct-3-ylaminol-3-
(1H-benzimidazol-2-y1)-7-(dimethy1amino)- 6-fluoroquinolin-2(1H)-one 448 168
4-{(3R)-1-azabicyclof2.22}oct-3-yfaminol- 3-(1H-benzinklazol-2-y1)-5-fiuoroquinolin2(1H)one 



404  -143- 169 4-[(3R)-1-azabicyclo[2.2.2]oct-3-ylamino]- 3-(1H-benzimidazol-2-y1)-6-(4-
nitrophenyOquinolin-2(1H)-one 508 170 44(38)-1-azabicycio[2:2.2]oct-3-ylarninop3-
(1H-benzirnidazor-2-y0-742- (dimethylamino)ethygamino}-6- fluoroquinolin-2(1H)-one 491 171
44(38)-1-azabicyclo[2.2.21oct-3-ylaminoi-3- (1H-benzimidazol-2-y1)-6-f]uoro-7-(1
Himidazol-1-yl)quinolin-2(1H)-one 471 172 4-[(3R)-1-azabicyclo[2.2.2]oct-3-y1arnino]- 341H-benzimid
azol-2-y1)-644- (methykoxy)phenyliquinolin-2(1H)-one 493 173
44(33)-1-azabicyclo[2.2.2loct-3-ylamino] 3-- (1H-benzirnidazoi-2-0)-64luoro-7-
morpholin.-4-ylquinolin:2(1H)-one 490 174 4-[(3R)-1-azabicyclo[2.2.2]act-3-ylarninol-
6,7-difluoro-343H-imidazo[4,5-bipyrid in-2- yt)quinol in-2(1H)-one 



423 175 4-[(3R)-1-azabicyclo[2.2.2]oct-3-ylaminol- 341H-benzimidazol-2-y1)-6-(3-
nitrophenyr)quinolin-2(1H)-one 508 176 1-[44(35)-1-azabicyclo[2.2.2]oct-3-
ylarnino]-3-(1H-benzirnidazoi-2-yl)-6-fluoro2-oxo-1,2-dihydroquinolin-7-Apipenciine-3- carboxarnide 531
177 4-ps).-1-azabicyclo[2.2.2]oct-3-ylarnino]-3- (1H-benzirnidazol-2-y1}-5-methylquinolin2(1H)-one 401
178 6-(3-acetylpheny1)-4-[(3R)-1-
azabicycic.[2,2_2]oct-3-ylamino]-3-(3H-imidazo[4,5-b]pyridin-2-yl)quinolin-2(1H)-one 506 179
44(38)-1-azabicyclo[2.2.2Joct-3-ylaminol-3- (1H-benzimidazol-2-y1)-5-ol-doroq ulnoi in2(1H)-one 421
180 4.-[(3R)-1-azabicycio[2.2.2joct-3-ylarninol- 6-fluoro-3-(3H-imidazo[4,5-b]pyridin-2-yr)-
7-morpholin-4-ylquinolin-2(1H)-one 491 181 



4-[(38)-1-azabicyclo[2.2.2joet-3-ylamino]-3- (1H-benzimidazol-2-y)-7-
(cydopropylarnino)-6-fluoroquinolin-2(1 H)-one 460 182 N-{344-[(3R)-1-aza bicycio[2.2.2]ocf-3-
ylamino1-3-(3H-imidazo[4,5-b]pyridin-2-yi)- 2-oxo-1,2-d ihydroq u inoli n-6- Aphenyllacetamide 521
-144- 183  4-[(35)-1-azabicyclo[2.2.2}oct-3-ylarnino]-3- (1H-benzirnidazol-211)-6-fluoro-7-(4-
methylpiperazin-1-yl)quinolin-2(1H )-one 503 184  4-[(3R)-1-azabicyclo[2.2.2]oct-3-ylaminok
6-41uoro-7-(1H-imidazol-1-y1)-3-(3H- }mid azo[4,5-bjpyridin-2-yOqui nolin-2(1H)one 472 185  44(33
)-1-aza bicyclo[2.2.2]act-3-ylarnino1-3- (1H-benzimidazol-2-y1)-6-fluoro-7-[(2-
pyridin-2-ylethyDaminolquinolin-2(1H)-one 525 



186  44(33)-1-azabicyclo[2.2.21oct-3-yla rnino]-3-
(1H-benzimidazol-2-A-6-fluoro-7-piperidin1-ylquinolin-2(11-0-one 488 187  6-ch
loro-3-(3H-imidazo[4,5-b]pyrid in-2- yl)quinolln-2(1H)-one 298 188  ethyl
1-[4-[(3S)-1-azabicyclo[2.22]oct-3- yl a mino1-3-(1H-benzimidazol-2-0)-6-fluoro2-oxo-1,2-dihycl
roquinolin-7-ylipiperid ine-4- carboxyl ate 560 189  4-[(3R)-1-azabicyclo[2_22]oct-3-ylaminol-
3-(1H-benzirniclazol-2-y1)-6-(1-benzothien2-yl)quinolin-2(1H)-one 519 190
4-[(35)-1-azabicyclo[2.2.2]oct-3-ylarninol-3- (1H-henzimidazol-2-y1)-6-fluoro-7-
pyrrolidin-1-ylquinolin-2(1H)-one 



474 191  4-1(3R)-1-azabicyclo[2.2.2loct-3-ylamino]- 3-(3H-im id azo[4,5-blpyrid En-2-y1)-612-
(trifluoromethyl)phenyliquinolin-2(1H )-one 532 192  4-[(3R)-1-aza bicyclo[2.2.2]oct-3-ylam in*
3-(3H-imiclazo[4,5-1Apyridin-2-y1)-642- (rnethyloxy)phenyljquinolin-2(1H)-one 494 193  ethyf
144-[(33)-1-aza b icyclo[2.2.2)oct-3-
ylamino]-3-(1H-benzimidazol-211)-6-fluoro2-exo-1,2-dihydroqufnolin-7-ylipiperidine-3- carboxylate 560
194  44(3R)-1-azabicyclo[2.2.2]oct-3-ylarnino]- 3-(1H-benzirnklazol-2-y1)-6-(4-
ethylphenyOquinolin-2(1H )-one 491 195  44(38)-1-azabicyc1o[2.2.2]oct-3-ylarnino]-3-
(1H-benzimiclazol-2-y1)-641uoro-7-[(2- 



rne thylpropypamino]quinolin-2(1 H)-one 476 196  -4-[(3R)-1-azabicyclo[2.2.2]oct-3-yiaminok
3-(1H-benzimidazol-2-y1)-5-rnethylqu in ol in2(1H)-one 401 197  4-[(3R)-1-azabicyclo[2.2.2]oct-3-yla
minol- 6-(2,4-dfchloropheny1)-3-(3H-finidazo[4,5- bipyriclin-2-yl).quinolin-2(1H)-one 532  -145- 198
44(3R)-1-azab icyclo[2.2.2}oct-3-yla min* 3-(1H-benzirnidazol-2-yr)-613-
(trifluorornethyl)phenyliquinolin-2(1H)-one 531 199 3-(1H-benzimidazol-2-y1)-4-
(dimethylernino)quinolin-2(1H)-one 305 200 4-hydroxy-3-(1H-imidazo[4,5-flquinolin-2-
yl)quinolin-2(1H)-one 



329 201 4-hydroxy-3-(1H-irnidazo[415-blpyridin-2- yl)quinolin-2(1H)-one 279 202 4
[4-[(3R)-1-azabicyclo[2.2.2]oct-3- 525  ylamino)-3-(1H-benzimidazol-210-5-fluoro-
2-oxo-1,2-dihydroquinolin-6-yl]benzoic acid  203 _ 4 [4 [(3R)-1-azabicyclo[2.2.2]oct-3- 524
ylamino]-3-(1H-benzimidazol-2-y1)-5-fluoro2-oxo-1,2-dihydroquinolin-6-Abenzamide  204 



N-{3-14-[(3R)-1-azebicyclo[2.2_2]oct-3-
ylamino]-3-(1H-benzirnidazor-2-y1)-5-fluoro2-oxo-1,2-ciihydroquino1in-6- Aphenylaceta mid 538 205
344-[(3R)-1-aza bicydo[2.2.2]oct-3-
ylarnino]-3-(1H-benzimidazol-2-y1)-541uoro2-oxo-1,2-dihydroquinolin-6-ylibenzoic acid 525 206
444-[(3R)-1-azabicyclo[2.22]oct-3-
ylamino)-341H-benzimidazol-2-y1)-7-fiuoro2-oxo-1,2-dihydroquinolin-6-Abenzoic acid 525 207
N-(3-[4-[(3R)-1-azabicyclo[2.2.2Joct-3-
ylamino]-3-(1H-benzimidazol-2-y1)-7-fluoro2-oxo-1,2-dihydroquinolin-6- yliphenyllaceternide
4-[(3R)-1-azabicyclo[2.2.2joct-3-yla min* 3-(1H-benzimidazol-2-y1)-7-chlore-6-(2-
methylpheny1)quino1in-2(1H)-one 538 511 208   209 4-[(31:2)-1-aza bicyclo[2.2,2]oct-3-yla min*
3-(1H-benzimidazor-2-y1)-2-oxo-1,2- dihydroquinoline-7-carbonitrile 411 



210 4-1(3R)-1-az2bicycEo[2.2.2loct-3-ylarnino}- 3-(1H-benzimidazol-2-y0-7- (methyloxy)quinolin-2(1H
hone 417 211 4441(3R)-1-azabicyclo[2 2 2]oct-3- 506  yla
mino1-3-(1H-benzirnidazol-2-y1)-2-oxo112-dihydroquinolin-7-ylibenzam iris  212 .
4-[(3R)-1-azabicyclor2.2.2}oct-3-ylaminoy 3-(1H-henzirnidazol-2-y1):6-fluoro-7-
(methylcxy)quinolin-2(1H)-one 434 213 (dimethyrarnino)quinolin-2(1H)-one
44(3R)-1-azabicyclo[2.2.2]oct-3-ylarnino]- 3-(1H-benzimidazol-2-y1)-6-chloro-7- 464  -146- 214  



-4-[(3R)-1-azabicyclo[2.2.2]oct-3-ylaminol- 3-(1H-benzirnidazol-2-y1)-7-
(dimethy1amino)-6-iodoquinolin-2(1H)-one 555 215  344-[(3R)-1-azabioyclo[22.2joct-3- ylarnino]-3-(1
H-benzimidazol-2-y1)-7-(1Him id azol-110-2-oxo-1,2-dihyd roqu inolin-6- ylibenzoic acid 573 216
4-[4-[(3R)-1-azabicyclo[2.2.2)oct-3- yla mino]-3-(1H-benzirnidazol-2-y11-2-oxo-7- pipericiin-1-y1-1,2-d
ihydroquinoli n-6,- ylibenzoic acid 590 217  4-[(3R)-1-azabicyclo[2.2.2]oct-3-yla min*
3-(1H-benzimidazol-2-y1)-7-(methyloxy)-6- [4-(methylsulfonyi)phenyl]quinolin-2(1H)one 571 218
44(3R)-1-azabicydo[2.2.2)oct-3-ylaminok 3-(1H-benzimid azol-2-y1)-8-rnethylqu inol in2(1H)-one 401
219 



44(3S)-1-azabicyclo[2.2.2}oct-3-ylaminol-3- (1H-benzimidazol-2-0)-6,7-difluoroquinollin2(1H)-one 422
220  3-(1H-benziroidazoi-2-yI)-6--rnethyl-4- (piperidin-3-yfarnino)quinolin-2(1H)-one 374 221
4-[(35)-1-azabicyclo[2.2_2joct-3-ylarnino]-3- (1H-benzirnidazol-2-0)-642-
(rnethyloxy)phenyliquinolin-2(1H)-one 493 222  4-[(3S)-1-azabicyclo[21_21oct-3-ylarnino]-3-
(1H-benzirnidazol-2-y9-643- (rnethyroxy)phenyliquinclin-2(1H)one 493 223
3-(1H-benzirnidazol-2-y1)-6,7-difiuoro-4- (piperid in-4-yla min o)q u inolin-2(1H)-one 395 



224  3-(1H-benzim id azol-2-y1)-6,7-d ifluoro-4- (pyrroiidin-3-ylarnino)quinolin-2(1H)-one 382 '225  3-(1
H-benzimidazol-2-y1)-6-chloro-4-[(3- morpholin-4-yipropyl)amino]quinolin-2(1 H)-one 439 226
6-chloro-3-(5-morpholin-4-y1-1H- benzimidazol-2-yI)-4-(pi peridin-4- ylamino)quinolin-2(1H)-one 480
227  6-chloro-3-(5-rnorpholin-4-y1-1H- benzimidazol-2-yly4-[(piperidi n-2-
yirnethyl)arnino]quinolin-2(11-1)-one 494 228  4-[(3S )-1-azabicyclo[2.2.2joct-87y1aminol-6-
chloro-3-(5-rnorpholin-4-yi-1Hbenzimidazo1-2-yThuinolin-2(1H)-one 506 



-147- 229 6-ch1oro-3-(5-morpholin-4-y1-11-1- be nzirn id azol-2-y0-4-(piperidin-3-
ylarnino)quinolin-2(1H)-one 480 230 6-chloro-4-a2-(dimethylamino)ethyl]arnino)-
3-(5-morpholin-4-0-1H-benzimidazol-2- yOquinolin-2(1H)-one 468 231
4-[(3R)-1-azabicyclo[2.2.2]oct-3-ylaminoi-
6-chloro-3-(5-morpholin-4-y1-1Hbenzirnidazol-2-yl)quinolin-2(1H)-one 506 232
6-chloro-3-(5-morpholin-4-y11H- benzimidazol-2-y1)-4-Rpipericlin-3- -
ylmethypamino]quinolin-2(1H)-one 494 233 6-chloro-3-(5-morpholin-4-y1-1H- be nzirn id
azol-2-y0-4-[(piperid in-4- ylmethypamino]quinolin-2(1H)-one 494 234
4-[[(1R,2R)-2-aminocyclohexyl]aminol-6-
chloro-3-(5-morpholin-4-y1-1Hben&nidazo1-2-yl)quinolin-2(1H)-one 494 



235 4-[(4-aminocydohexyflaminol-6-chloro-3- (5-morpholin-4-y1-1H-benzimidazol-2-
Aquinofin-2(1H)-one 494 236 4-11(28 )-2-a rn ino-3-rnethylbutylj a mino)-6-
chloro-3-(5-morpholin-4-y1-1Hbenzimidazol-2-yOquinolin-2(1H)-one 482 237
4-01-(aminomethyl)phenylimethyllamino)-
6-chloro-3-(5-morpholin-4-y1-1Hbenzimidazol-2-y1)quinolin-2(1 H)-one 516 238
6-chloro-3-(5-morpholin-4-y(-11-1- benzimiciazol-211)-4-[(pyrrolidin-2-
ylmethyl)arninolquinolin-2L1H)-one 480 239 4-{[(1R)-1-(aminornethyl)propyljarnho)-6-
chioro-3-(5-morpholin-4-y1 1Hbenzimidaio1-2-yOquinolin-2(1H)-one 468 240 4-0 S)-2-amino-1-
(phenylmethypethyljamino)-6-chloro-3-(5- rnorpholin-4-y1-1H-benzimidazol-2- yOquinolin-2(1H)-one
530 241 6-chloro-44[3-(4-methylpiperazin-1-
yOpropyljamino}-3-(5-morpholin-4-y1-1Hbenzimidazo1-2-y1)quinolin-2(1H)-one 



537 242 6-chloro-3-(5-morpholin-4-y1-1H- benzimidazo1-2-y1)-4([1- (phenylmethyl)piperidin-4-
ynamino)quinolin-2(1HFone_ 570 243 6-chloro-3-(5-morpholin-4/1-1H-
benzimidazol-2-y1)-4-[(3-morpholin-4- ylpropyl)amino]quinofin-2(1H)-one 524  -148- 244
6-chloro-3-(5-morpholin-4-y1-11-4- benz1micl3zol-2-y1)4-[(2-piperidin-1-
ylethyl)amino]cuinolin-2(1H)-one 508 245 6-chloro-3-(5-morpholin-4-y1-1H-
benzimidazoi-2-y1)-4-[(pyridin-3- ylmethyl)amino]quinOlin-2(1H)-one 488 246
6-chloro-44[3-(1H-imidazol-1-
Apropyl]amino)-3-(5-morpholin-4-y1-1Hbenzimidazo1-2-flquinolin-2(11-1)-one 505 247
6-chloro-3-(5-morpholin-4-y1-1H- benzimidezol-2-y1)-44(pyricHn-4- ylmethyl)amino]quinolin-2(1H)-one 



488 248 6-chloro-4-{[2-(methylamino)ethyliamino)- 3-(5-morpholin-4-y1-1H-benzimidazol-2-
yl)quinotin-2(1H)-one 454 249 6-chloro-4-{[(2-methy1-1-piperidin-4-y1-1H-
benzimiciazol-5-yi)methyl]amino)-3-(5- morpholin-4-y1-1H-benzimidazo1-2- yi)quinolin-2(1H )-one
6-chloro-3-(5-morpholin-4-14-1H- benzim idazo1-2-0)-44(2-pyrrol id n-1-
ylethyDamino]quinolin-2(1H)-one 624 494 250   251 6-chloro-3-(5-morpholin-411-1H-
benzimidazol-2-y1)-4-(pyrrolidin-3- yla mino)qu inan-2(1H}-one 466 252 4-{[(1
R,2R)-2-aminocyclohexyl]amino}-6- chloro-345-(4-methYlpiperazin-1
-y1)-1Hbenzimidazo1-2-yfiquinolin-2(1H)-one 507 253 4-[(4-aminocyclohexypamino]-6-chloro-3-
[5-(4-methylpiperazin-1-y1)1 Hbenzimidazol-2-yiNu inolin-2(1H)-one 



507 254 4-({[4-(aminomethyl)phenyl]methyflarnino)- 6-chloro-345-(4-methylpiperazin-1 -yt)-1Hbe
nzimidazol-2-Aquinotin-2(1H)-one 529 255 -6-chioro-4-{[2-(methylamino)ethyl]amino
3-15-(4-methylpiperazin-1-y1)-1H- benzin id azol-2-yllquinol in-2(1H)-on e 467 256
6-chroro-3-[5-(4-methylpiperazin-1-yI)-1H- benzimidazo1-2-y1]-44[3-(4-
methylpiperazin-1-yi)propyrjamino)quinolin2(1 H)-one 550 257
6-chloro-345-(4-methylpiperazin-1-y1)-1H- benzimidazol-2-y11-44[1- (ph e nylmethyl)piperid in-4-
yliamino}quinolin-2(1H)-one 583  -149- 258 6Lchroro-345-(4-methylpiperazin-1-yl )-1 H- be
nzimiciazol-2-y11-4-1(2-pyrrolid in-1- ylethyparninolquinolin-2(11-1)-one 507 



259 6-chloro-345-(4-methylpiperazin-1-y1)-1H- benzimidazol-2-y11-4-(pyrrolidin-3- ylamino)quinolin-20
H)-one 479 260 6-chloro-345-(4-methylpiperazin-1-y1)-1H- benzim idazol-2-yr]-4-(piperid in-4- yla
mino)quinolin-2(1 H)-one 493 261 6-chlaro-3-(5-morpholin-4-y1-11-1- benzim iclazol-2-y1)-4-[(2-pipericl
En-2- yleth yl)aminoiquinolin-2(1H)-one 508 262 4-1(38)-1-azabicyclo[2.2.2]oct-3-ylarninoi-7-
chloro-3-(5-morpholin-41H 506  yl benzirnidazol-2-yl)quinolin-2(1 H)-one  263
7-chloro-3-(5-morpholin-4-y1-1H- be nzimidazo1-2-y1)-4-(pi periciin-3- ylamino)quinolin-2(1H)-one 480 



264 6-chloro-345-(4-niethylpiperazin-1-y1)-1H- benzi mid azo1-2-y1]-4-[(piperidin-2- ylmethyl)a
mino]quinolin-2(1H)-one 507 265 6-chloro-345-(4-methylpiperazin-1-y1)-1H- benzimid
azol-2-y11-4-{1(2S)-pyrrofid in-2- ylm ethylla mino)quinolin-2(1H)-one 493 266
6-chloro-345-(4-rnethylpiperazin-1-y1)-1H- benzimidazol-2-A4-11(2R)-pyrrolidin-2-
ylrnethyIlarninolquinolin-2(11-1)-one 493 267 6-ehloro-4-({[(2S)-1-ethylpyrrolidin-2- ygmethy1)ami
no)-345-(4-m ethylpiperazi n-1- 521  y1)-1H-benzirnidazoi-2-yllqu inofin-2(1H )-   one  268 



6-ehloro-44{[(2 R)-1-eth ylpyrrol id in-2- yl]m ethylla mino)-345-(4-methy[piperazi n-1-
y1)-111-benzimidazol-2-yliquinoiin-2(1H)- 521  one  269 4-R3S)-1-azabicyc1o[2.2.2joct-3-ylamino]-3-
493  (1H-benzirnidazol-2-y1)-6-f4-   (methyloxy)plienyljquinolin-2(1H)-one  270
6-(3-arninopheny1)4-[(3S)-1- 478   



azabioyclo[2.2.2joct-3-ylamino]-3-(11-1-   benzimidazol-2-yliguinolin-2(1H)-one   -150- Assay
Procedures In vitro kinase assays for receptor tyrosine kinases            The kinase activity of various
protein tyrosine kinases can be measured by providing ATP and a suitable peptide or protein
tyrosine-containing 5 substrate, and assaying the transfer of phosphate moiety to the tyrosine residue.
Recombinant proteins corresponding to the cytoplasmic domains of the fit-1 (VEGFR1), ICDR
(VEGFR2), an laFGF receptors were expressed in 519 insect cells using a Baculovirns expressio.a
system (InVitrogen) and purified via GM antibody interaction (for Glu-epitope tagged constructs) or by
Metal Ion 10 Chromatography (for Hiss tagged constructs) For each assay, test compounds were
serially diluted in DM50 then mixed with an appropriate kinase reaction buffer plus ATP. Kinase protein
and an appropriate biotinylated peptide substrate were added to give a final volume of 100 }IL,
reactions were incubated for 14 hours at room temperature and stopped by the addition of 50 tL of 45
m/V1EDTA, 50 DIM Ilepes 15 pH 7.5. Stopped reaction mix (75 'IL) was transferred to a streptavidin
coated rnicrotiter plate (Boehringer Mannheim) and incubated for I hour_ Phosphorylated peptide
product was measured with the DELFIA time-resolved fluorescence system (Wallac), using a
Eu-labeled anti-phosphotyrosine antibody PT66 with the modification that the DELFIA assay buffer was
supplemented with i raM MgCb for 20 the antibody dilution. Time resolved fluorescence was read on a
Wallac 1232 DELFIA fluorometer. The concentration of each compound for 50% inhibition (IC50) was
calculated by non-linear regression using XL Fit data analysis software.            Fit-1, KDR, and bFGFR
kinases were assayed in 50 niM Hepes pH 7.0, 2 ruM MgC12. 10 ra/V1 MnC12, 1 mM 1\12F, 1 natvI
DTT, 1 mghial BSA, 2 utv1 ATP, and 0.42 11M biotin-GGGGQDGKDYIVLPI-N1-17.. Flt-1, KDR, and
bFGFR lcinases were added at 0.1 gginiL, 0.05 pgfinL, or 0.1 pg/raL respectively.  -151- 



Each of the following compounds was synthesized and assayed using the procedures described above:
3-{542-(ethylani1ino)ethoxy]-11-1-benzimidazol-2-y1}-4-hydroxy-2(11-1)-quino1inone;
3[5-(4:amiuophenoxy)-11-1-benzindrIa7o1-211]-4-hydroxy-2(1H)-quinolinone; 3-{6-
5[(2-4dithethy1amino)edity1Kmeihy1)aminoi-11-1-benzinaidazoi-2-y1)-4-hydroxy-2(111)- quinolinone;
4-hydroxy-3.15-(4-rnorpho1iny1)-111-benzimidazo1-2-y11-2(111)- quinolinone;
345-(3-amino-1-pyrrolidiny1)-1.11-benzimidazol-2-y1]-4-hydroxy-2(1H)- quinolinone;
N,N-dirnetby1-2-(2-oxo-1,2-dih.ydro-3-quinoliny1)-1H-benzimidazole-5- carboxamide;
3-{512-(4-morpholinyflethoicyj-111-benzimidazol.-2-yl}-2(11-1)- 10 quinolinone;
3-{543-(dimethylamino)-1-pyrrolidinyI]-11-1-benzimidazol-2-y1}-2(111)- quinolinone;
3-(11-1-benzimidazol-2-y1)-2-oxo-1,2-dihydro-4-quinolinecarbonitrile; 4-amino-3-{542-(1
morpholinypethoxy]4H-bezzimidazol-2-y1}-2(111)-quinolinone;
4-amino-346-(4-rnorpho1iny1)-11-1-benzinaidazo1-2-y11-2(111)-quinolinone;
4-amino3-[6-(3-amino-1-pyrrolidinyl)-1H-benzimidazol-2-y1]-2(1H)-quinolinone; 2-(4-
15amino-2-oxo-1,2-dihydro-3-quinolinyi)-1H-benzimidazole-5-carbonitrile; 2-(4-
ardno-2-oxo-1,2-dihydro-3-quinoliny1)-N,N-dimetlayl-111-benzimidazole-5- carboxamide;
4-arnino-3-(5-13-(ditnethylamino)-1-pyrrolidinyll-1H-benzimidazol-2- y1}-2(1H)-quinolinone;
2-(4-ataino-2-oxo-1,24ihydro-3-quinolinyI)-111- benzimidazole-6-carboximidamide;
4-arnino-3[5-(4-morpholinylcarbonyl)-11-1- 21) benzimiciazol-2-y11-2(111)-quinolinoue;
4-amino-345-(111-1,2,4-triazol-1-y1)-1Hbenziruida2o1-2-y1]-2(111)-rtsn'aolinone;
4-amino-345-(dimethylarnino)-1Hbenzimidazol-2-y1]-2(111)-quinolinone;
4-amino-3[5-(1-piperidiny1)-111- benzitnidazol-2-y1]-2(111)-quinolinone;
4-amino-3-[5-(2-thienyi}-11-1-benzirnidazol-2- yli-2(1H)-quinolinone;
4-amino-3-15-[3-(1-pyrrolidinyl)propoxy]-1H-benzimidazol- 252-y11-2(11-1)-quinolinone;
4-anthio-3-{543-(4-morpholinyl)propoxy]-111- benzimidazol-2-y1}-2(111)-quinolinene;
4-amino-345-(3,5-diniethyl-1-piperaziny1)- 1H-benziiniclazol-2-y11-2(11-1)-quinolinone;
4-amino-345-(2,6-dimethy1-4- morpholiny1)-111-benzincticiazoi-2-y11-2(1H)-cpUnolinone;
4-amino-345-(4-methy1-1- piperaziny1)-11-1-benzimidazo1-2-y1]-2(1H)-quinolinone; 4-amino-3-(11-1-
30 benzimidazoi-2-y1)-6-thydroxy(oxido)amino]-2(11-1)-quinolinone;
4-amino-3-(1Hbenzimidazol-2-yl)-5-12-(4-morpholinyl)ethexyj-2(11-1)-quinolinone; 4-amino-3.-{111-
-152- benzimidazol-2-y1)-6-(4--methy1-1-piperaziny1)-2(111)-quinolinone; 4-2rnino-3-(111-
benzimidazol-2-y1)-54(1-methyl-3-piperidinypoxy]-2(111)-quizolinone; 4-antino-6-
chloro-345-(4-rnorphollay1)-1H-benzinaidazol-2-y11-2(111)-quinulinene; 4-amino-6-
oloro-3-(5-13-(dirnethylamino)-1-pyrrolidiny11-111-benzimiclazol-2-y1}-2(1H)- quinolinone;
4-amino-6111ydroxy(oxido)anainol-3-{5-{2-(4-morpholinyl)ethoxyl-11-fhenzimidazol-2-y11-2(1H)-quinoli
none; 4-amino-5-[2-(4-morpholinyflethox3+3-45-
[2-(4-morplaolinyl)ethoxy)-1H-benzimidazol-2-yi}-2(111)-quinolinone;
(1H-benzirnida7o1-2-A-6-(2-pyridinylmethoxy)-2(11{)-quino1inone; -+-arnino-6-
fluoro-345-(4-morpholiny1)-111-beuzimidazo1-2-y1]-2(1H)-quinolinone; 4-amino-3-
{543-(dimethylamino)-1-pyrrolidiny1]-11.1-benzimidazol-2-y11-6-fluoro-2(113)- quinolinone;
3-(1H-benzimiclazol-2-y0-4-[4etrabydro-2-furanylmethypamino]- 2(11-1)-quinolinone;
3-(111-benzimidazol-2-y1)-4-(methylamino)-2(1H)-quinolinone;
3-(1H-benzinaidazol-2-y1)4-(etbylamino)-2(11-1)-quinolinone; 3-01-benzimidazol-2-
y0-4-{[2-0.-metbyl-2-pyrrolidiny])ethyliaminol-2(11i)-quinolinone; 34111-
benzimidazol-2-y1)-44(4-pipericlinylinethyDaminol-2(110-quinolinone; 3-(111-
benzimidazol-2-y1)-4-(4-fluoroatilino)-2(111)-quinolinone; azatricyclor 2
.2.2]oct-3-ylamino)-3-(111-benzimiclazoi-2-y1)-2(111)-quinolinone ; 3- 



(1H-benzimidazol-2-y1)-4-(1H-benzimidazol-6-ylamino)-2(11-1)-quinolinone; 4-
anilino-3-(11-14tenzirnidazol-2-y0-2(111)-quinolinone; 3-(111-benziandazol-2-y1)-4-
20(methoxyamino)-2(111)-quinolinone; 3-(1H-benzimidazol-2-y1)-4-[(11i-imidazoI-5-
ylmetttyl)ambio]-2(11)-quinolinone; 34111-benzimiclazol-2-y1)-4-(4-
morphohnylamino)-2(111)-quinolinone; 3-(11-1-benzirniciazol-2-y1)-4-hydrazino2(1H)-quinolinone;
4-(1-azabicyclo[2.2.2loct-3-ylarnino)-3-(1H-benzimidazol-2-y1)- 2(111)-quinolinone;
4-0-Rzabicyclo[2.2.2]oct-3-y1amino)-3-(11-1-benzirrudazol-2-y1)- 252(111)-quinolinone;
4-[(2-methoxyethyl)amino}-3-[6-(4-morpholiny1)-1H- benziatidazol-2-y1]-2(111)-quinolinane;
44(2-hydroxyethyl)aminol-345-(4- morpholiny1)-1H-benzimiclazol-2-yi]-2(I11)-quinolinone;
4-(methoxyamino)-345-(4- morpholiny1)-111-benzimiclazol-2-y1]-2(1H)-quinolinone;
345-(4-morpholiny1)-11-1- benzimidazol-2-A-4-(3-piperklinylamino)-2(111)-quinolinone;
345-(4-morpholiny1)- 30114-benzirnidazoI-2-y11-4-[(3-pipericlinyhnethyDaminol-2(111)-quinolinone;
4-{[2- (dimethylaminc)ethyl]amino}-315-(4-morpholiny1)-111-benzimidazol-2-y1]-2(113)-  -153-
quinolinone; 3-[5-(4-morpholiny1)-111-benzimidazo1-2-y1]-4-Rtetrabydro-2-
faranylmethyparninol-2(111)-quinolinone; 4-([2-(nethylarnino)ethyllanto}-345-(4-
morpholiny1)-111-benzimidazol-2-y1]-2(111)-quinolinone; 3-f5-(4-morpho1iny1)-111-
benziatidazol-2-y11-4-(3-pyrrolidinylamino)-2(111)-quinolinone; 4-[(2-amino-4- 5
methylpentyparaino)-345-(4-rnorpholinyi)-111-benzinndazol-2-y1]-2( 111)- quindinone;
4-[(2-arnino-3-methyibuty1)amino]-345-(4-nnorpholioy1)-111- benzinndAzol-2-yli-2(111)-quinolinone;
3-(5,6-dimethy1-111-berannidazo1-2-y1)-4-(3- .piperidinylamino)-2(1H)-quinolinone;
4-[(2-aminocyclohexyl)annno]-3-j5-(4- inorpholiny1)-1H-beazunidazol-2-y1)-2(1H)-guinolinone; 44(2-
10annnocyckhexyl)amino]-345-(4-morpholiny1)-111-benzimidazol-2-y1J-2(111)- quinolinone;
3-(111-benzimiclazo1-2-y1)-4-hydroxybenzorgiquino1in-2(111)-one; 4-
amino-3-(311-bniclazo14,5-b]pyriclin-2-yOquinolin-2(111)-one; 4-amino-3-(5-
morpholin-4-y1-311-imidazo[4,5-b1pyridia-2-yDquinolin-2(1H)-one; 4-amino-5-
[(2R,6S)-2,6-climettynnorpholin-4-y1]-3-(31I-imidazo[4,5-b]pyridin-2-y1)quinolin- 152(111)-one;
4.-arnino-3-15-13-(dimethyiannno)pyrrolidin-1-y11-311-nnidazo[4,5- 14yrictin-2-y1}quinolin-2(1H)-one;
4-a:1-So-345-R35)-3- (climethylamino)pyrrolidin-1-y11-11-1-benzizniciazol-2-Aquinolin-2(1H)-one;
4-j(35)- 3.-azabicyclo[22.2joct-3-ylamino1-3-(111-berizimidazol-2-y1)-6-chloroquinolin2(111)-one;
4-1(3R)-1-azabicyclo[2.2.2]oct-3-ylaunnol-3-(1f1-benzimiciazol-2-y1)-6- 



20cnioroquinolin-2(111)-one; 3-(111-benzimiolazol-2-y0-4-[(3R)-3-
(diinetnylamko)pyrrolidin-1-yliquinolin-2(1H)-one; 3-(1H-berazimidazol-2-y1)-6-
chioro-44(3R)-3-(dirnetylamino)pyrrolidin-1-yliquinolin-2(111)-one; 4-amino-345-
(4-ethylpiperazin-1-y1)-111-benzirnidazol-2-y1]-1-methylquinolin-2(11-1)-one; 4-
amino-3-(6-piperazin-1-34-111-benzimiciazol-2-yOquinolin-2(1H)-one; 4-amiuo-346-
25(pyridin-4-ylmethyI)--113-benzirnidazol-2-yliquinolin-2(111)-one; 4-arnino-3-{5-
{(3R,5S):3,5-din2ethylpiperazin-1-y11-1H-benzinidazol-2-y1}quinolin-2(111)-one; 4-
amino-345-(4-methylpiperazin-1-y1)-111-benzimiclazol-2-yliquinolin-2(111)-one; 4-
amino-3-(6-methyl-5-rctorpholin-4-y1-111-beranniclazol-2-yl)quinolin-2(111)-une; 4-
amino-3-{5-[(1-methylpipericlin-3-yeoxy3-111-benzimidazol-2-yOtininolin-2(111)- 30one;
4-amino-345-[(2R,68)-2,6-ditnethylmorpholin-4-y1]-6-fluor0-1H- benzirnidazo1-2-yllquinolin-2(111)-one;
4-amino-3-{5-R1-methylpyrrolidin-3-  -154- yl)oxy]-111-benzimidazoI-2-yllquinolin-2(1H)-one;
4-amino-3-15-(4-naethy1-124- diazepan-1-y1)-1H-benzimidazol-2-yllquinolin-2(111)-one;
4-amino-3-{5-[(3R)-3- (diraethylamino)pyrrolidin-l-y1]-111-benzirnidazol-2-yllquiaolin-2(11-1)-one; 4-
amino-6-chloro-3-{5-[(3R)-3-(dimethylataino)pyrrolidin4-yli-ln-benzitaidazol-2- 5yilquinolin-2(11:1)-one;
ethyl {442-(4-amino-2-oxo-1,2-clihydroquinolin-3-y1)-1H- benzirnidazoI-6-ylipiperazin-1-yi}acetate;
4-amino-3-{6-finethyl(1-inethylpiperidin4-yparninoi-111-benzimido7o1-211}quinolin-2(111)-one;
31[6-(4-acetylpiperazin-1- y1)-111-benzimidazol-2-y1]-4-aminoquinolin-2(111)-one; 4-amino-346-(1,4L
bipiperidin-I'-yI)-1H-benziwidazol-2-Aquinolin-2(1H)-one; 2-(4-anaino-2-oxo-1,2- 10
dihydroquinolin-3-y1)-1H-benzimidazole-6-carboxylic acid; 4-amino-5-(methyloxy)-
346-(44nethylpiperazin-l-y1)-111-benzimidazol-2-yllquinolin-2(1H)-one; 4-amino-3-
{644-(1-cuethylethyl)piperazin-1-y11-111-benzimidazol-2-yOgninolin-2(11-1)-one; {4-
[2-(4-amino-2-oxo-1,2-dinydroquinolin-3-y0-1H-benzinndazo1-6-ylIpiperazin-1- yljacetic acid;
44(3S)4-azabicyclo[2.2.2]oet-3-ylaininol-3-(111-benzimidazol-2- 15y1)quino3in-2(1H)-one;
4-[(3R)-1-azabicyclo[2.12]oct-3-ylantino]-3-(1H- benzinaidazo3-2-Aquinolin-2(111)-one;
4-anaino.-345-(4-ethylpiperazin-l-y1)-111-  benzimidazol-2-yliquinolin-2(111)-one;
4-amino-3-(5-{(2S,5S)-2-
[(diniethylamino)rnethyl]-5-methylinorpholin-4--y1}-1H-benzimidazol-2-yOquinolin- 2(111)-one;
4-amino-6-chloro-315-(4-methylpip eraz in- l-y1)-111-benzirmidazol-2- 20y1lonino1in-2(1H)-one;
4-arnino-6-cliloro-3-15-[(3S)-3-(dimethylamino)pyrrolidin-1-
341-111-benzimidazol-2-34}quinolin-2(1H)-one; 4-amino-5,6-dichloro-3-{5-[(38)-3-
(ditnethylamino)pyrrolidin-l-yli-111-benzimidazol-2-y1}quinolin-2(111)-one; 4-
amino-5,6-dichloro-3-[5-(4-methylpiperazin-l-y1)-111-benzirnidazoI-2-yliquinolin2(111)-one;
4-ananao-3-(111-berizimidazo)-2-y1)-64(pyridin-2-ylmethyl)oxylquinolin- 



252(III)-one; 4-amino-3-(111-benzimidazol-2-y0-6-[(2R,65)-2,6-dimethylmorpholin-11-
yljouinolin-2(111)-one; 4-amino-3-(11-1-benzinlitiazol-2-y1)-6-morpholin-4- ylquinolin-2(1H)-one;
4-amino-3-(1H-benzimidazol-2-y1)-5-[(1-methyipiperidin-3- y0oxylquinolin-2(111)-one;
4-amino-3-(1H-benzimidazoI-2-y1)-5-[(pyridin-2- ylmethyDoxy]quino1in-2(111)-one;
4-amino-3-(5-rnmpholin-4-y1-111-beazimidazol-2- 30y1)-5-f(pyridin-4-ylniethyl)oxyYjninolin-2(114)-one;
4-amino-3-,:.11-benzimidazo1-2- y1)-5-(methyloxy)quinolin-2(1H)-one;
4-arnino-3-(5-methyl-111-ben2inaidazol-2-y1):  -155- 5-(methyloxy)quinolin-2(111)-one;
4-arnino-3-{5-[(2R,I5S)-26-dimethy1morpholin-4-
y1]-111-benzinliclazol-2-y1}-5-(methyloxy)quinolin-2(1J1)-one; 4-amino-3-(111-
benzimida7o1-2-y1)-5-rnolpholin-4-ylquinolin-2(111)-one; 4-amino-3-(111-
benzimiclazol-2-y1)-5-[(2R,6S)-2,6-dimethylmorpliolin-4-yl]quinolin-2(111)-one; 4-
5anaino-3-(111-benzimidazol-2-y1)-5-(4-methylpiperazin-1-y1)quinolin-2(114)-one; 4-
amino-5,6-dich1oro-3-(5-morpholin-4-y1-111-11. enzimidazoI-2-yl)quinolin-2(1H)-one;
3-{5-1(2-morpholin4-ylethyl)oxy1-1H--benzirniclazol-2-ylhnioolin-2(111)-one;
amino-3-{5-[(3-pyrrolidin-1-ylpropyl)oxyl-111-benzimidazol-2-yOquinolin-2(11-1)- one;
4-amino-345-[(3-morpholia-4-y1propyi)oxy1-11-1-benzimidazoI-2-y4quinolin- 102(111)-one;
4-amino-6-fluoro-3-(5-morpholin-4-y1-1H-benzitnidazol-2-y1)quinolin- 2(111)-one;
4-arnino-3-{543-(dicoethylamino)pyrrolidin-1-yINH-benzirnitiazo1-2- y1}-6-fluoroquinolin-2(111)-one;
4-amino-3-(111-benzimidazol-2-y1)-6-- fluoroquinolin,2(1H)-one;
4-amino-3-(6-fluoro-5-morpho1in-4-y1-11-1-benzimidazoi- 2-yl)quino/in-2(111)-one;
4-arnino-3-(5-Ktetrahydrofaran-2-ylmethyl)oxy}-111- 15benzintidazol-2-y1}quino1in72(1}1)-one;
4-amino-6-fluoro-3-(6-fluoro-5-morpholin-4- y1-111-benzimiclazoI-2-yOquiudin-2(113)-one;
4-anaino-316-flnoro-5-(4- raethy1piperazin-1-3/)-111-benzlinidnol-2-yijquinolia-2(1H)-one;
4-amino-3-(5{[2. (methy1oxy)ethy1]oxy}-11-1-benzhniclazoI-2-yDquino1in-2(1M-one; 4-amino-3-(4,6-
difluoro-5-(4-methylpiperazin-1-y1)-1H-benzimidaz61-2-yl]quinolin-2(111)-ont;
20amino-3-{543-(dimethylamil. io)pyrro}idin-1-y11-111-benzimidazol-2-y/1-5-
fluoroquino1in-2(111)-one; 4-amino-5-fluoro-3-[5-(4-methylpiperazin-1-y1)-111-
benzirniclazol-2-yl]quinolin-2(11-1)-one; 4-amino-5-chloro-3-(5-(4-naethyIpiperazin-1-
y1)-111-benzimiclazol-2-yliquinolin-2(1H)-one; 4-arriino-3-{5-[3-
(cliniethylarnino)pyrrolidin-1-y11-6-fluoro-1H-benzimidazol-2-yllquinolin-2(111).-one;
254-arnino-5-chloro-3-{5-(3-(dimethylamino)pyrrolidin-1-y1}-111-benzimidazol-2- 



yliquinolin-2(111)-one; 4-amino-6-chloro-3-{543-(dimethylamino)pyrrolicliii-1-y1]-
6-fluoro-111-benzianidazol-2-y1}quinolin-2(111)-one; 4-arnino-5-[(2R,68)-2,6-
dirriethylmorpholin-4-y1]-3-(311-irniclazo[4,5-b]pyridin-2-yOquinolin-2(111)-one; 4-
arnino-3-(6-thioroorpholin-4-y1-111-benzimidazol-2-yOquinolin-2(1H)-one; 4-amino-
30345-(4-cyclohexylpiperazin-1-y1)-1H-benzimidazol-2-yliquinolin-2(111)-one; 4-
amino-3-{643-(diedviamino)pyrrolidin-l-y11-111-benzimiclazol-2-y1}quinolin-2(111)-  -156- one;
4-amino-346-(4-pyridin-2-ylpiperazin-l-y1)-11-1-benzimiclazol-2-yfiquinolin2(11-1)-one;
4-amino-345-(4-methylpiperazin-l-y1)-311-imidazo[4,5-blpyriclin-2- yl]quinolin-2(111)--one;
4-amino-6-ehloro-345-(4-methylpiperazin-1-y1)-1}1- imidazoK,5-bipyridin-2-yl]cininolin4(11-1)-one;
2-(4-arnino-2-oxo-1,2- dihydroquinolin-3-y1)-N-methyl-N-0-methylpiperidin-4-y1)-11-1-benzimidazole-5-
carboxamide;
4-amino-3-(5-{14-(I-methyIethyppiperazin-1-ylicarbonyi}-1Hbenzinaidazol-2-yl)quinolin-2(1H)-one;
4-amino-345-(4-methylpiperazin-l-y1)-111- benzhniclazol-2-3/3-6-nitroquinolia-2(11i)-one;
4-amino-345-{1,4'-bipipericlin-l'- y1carbony1)-11-1-benznaidazo1-2111quinolin-2(111)-one;
4-anaino-3-(54(4- methylpiperazin-l-yl)carbony1J-111-benzimidazoi-2-yl}quinolin-2(1H)-one;
4-amino345-(1-oxidothiomorpholin-4-y1)-1H-benzimicla7o1-2-yliquinolin-2(1H)-one; 3-45-
f(4-acetyIpiperazin-1-11)carbonyI)-111-benzimidazol-2-y1)-4-aminoquinolin-2(1H)- one;
4-amina-3-(5-{j(3R)-3-(tlimethylarnino)pyrro1iclin-1-y1]carbonyl}-18-
benzimidazol-2-y1)quinolin-2(1M-one; 4-amino-3-(5-{[(38)-3-
15(dimethylamino)pyrroliclin-l-ylicarbony1}-11-1-henzimidazol-2-yequinolin-2(111)- one;
4-aznino-3-(5-{K-(dimethylamino)piperidin-1-yl]carbonyi}-11-1-benzimidazol-2- yppinolin-2(11-1)-one;
methyl 2-(4-amino-5-fluoro-2-oxo-1,2-dihydroquinolin-3-y0- 1H-benzimiclazole-6-carboxylate;
4-amino-345-(1,3'-bipyrrolidin-1'-y/)411benzimiclazol-2-Aquinolin-2(1Hyone;
4-amino-345-(pyriclin-3-y1oxy)-1Hbenzimidazol-2-yllquinolin-2(111)-one;
4-amino-5,6-bis(methyloxy)-345-(4- methylpiperazin-l-y1)-111-benzimidazol-2-yliquinolin-2(111)-one;
2-(4-arnino-2-oxo-1,2-dihydroquinolin-3-y1)-N42-(dimethy1amino)ethy1l-N-rnethy1-1H-henzimidazoIe-5
-carboxamicle; 2-(4-anduo-2-oxo-1,2-clihydroquinolin-3-y1)-N-methyl-N-(1-
methylpyrrolielin-3-yl)-1H-benzimiclazole-5-carboxamide; 4-amino-3-{54(5-methyl-
252,5-diazabicyclo[2.2.1]hept-2-yDearbony1i-114-benzimidazol-2-y1lquinolin-2(111)- one;
4-amino-3-{5-[(4-cyclohexylpiperazin-1-ypearbonyl]-1H-benzimidazol-2- Aquinohn-2(111)-one;
4-amino-3-{54(2-piperidin-l-ylethyl)amino]-1Hbenzimidazol-2-y1}quinolin-2(1H)-one; ethyl
4-([2-(4-amino-2-oxo-1,2- dihydroquino1in-311)-111-benzimidazol-5-yliamino}piperidine4-carboxylate;
4- 30arnino-345-({(5R)-5-[(methyloxy)rnethyl]pyrrolidin-3-yl)amino)-111-beuziraidazol-
2-yliquinolin-2(1H)-one; 4-amino-3-{5-[(pyridin-2-ylmethypamino]-1H-  -157-
benzinticlazel-2-yilciainolin-2(1E1)-one; 4-amino-345-(piperidin-3-ylaraino)-111-
benzirniclazol-2-yllqilinolin-2(11-1)-one; 4-amino-5-fluoro-3-{5-[(pyridin-2-
ylmetbyl)amino]-111-benzinnilazol-2-y1}quinolin-2(111)-one; ethyl 4-{[2-(4-amino-5-
fluoro72-oxo-1,2-clibyclroquinolin-3-y1)-114-benzimidazol-5-yliananolpiperidine-1- 5carboxylate;
4-anaino-5-fluoro-3-[5-(piperidin-3-ylanithe)-111-benzirniclazol-2- yflquinolin-2(IH)-one;
4-ainino-3-(111-benzituidazol-2-y1)-6-broinoquinolin-2(111)- one;
4-arnino-3-(11-17benzinaidazol-2-y1)-7-bromoquinolin-2(111)-one; 4-amino-3-(5-
bromo-1H-benzirnirla7o1-2-yl)quinolin-2(1H)-one; N,N-dimethyl-242-oxo-11-
dihydroquinolin-3-y1)-111.-benzimidazole-5-carboxamide; 4-arnino-3-(5-thien-2-yl- 



101H-benziroiclazol-2-y1)quino1in-2(111)-oue; 2-(4-amino-2-oxo-1,2-dihydroquinolin-3-
yl)-N,N-dimetlayl-111-benzimidazole-5-sulfonamide; 4-amino-6-iode-345-(4-
toethylpiperazin-l-y1)-1H-benzintidazol-2-yliquinolin-2(111)-one; 4-analeo-3-(5-{2-
[(dhnethylamin'o)methylimolpholin-4-y0-111-benzaniclazol-2-yl)quiaolin-2(111)-ohe;
4-[(3R)-1-azabicyclof2.2.2loct-3-ylarninoj-3-(1H-benzimiclazol-2-y1)-7-chloro-6-
15iodoquinolin-2(111)-one; 4-[(3R)-1-azabicyclo[2.22]ect-3-ylarninol-3-(111-
benzimidazol-2-y1)-6-nitroquinolia-2(1H)-one; 41(310-1-azabicyclo[2.2.2]oct-3-
ylataino]-3-(1H-benzimidazol-2-y0-6-methylquinolha-2(1H)-one; 4-PR)-1-
a_zabicyclo[2.2.2joct-3-ylamino]-3-(11-1-benzimiclazol-2-yi)-6,7-difluoroquinolin2(111)-one;
4-[(3,S)-1-azabicyclo[2.2.2]oct-3-ylanino]-3-(91-benzhandazol-2-y1)-7- cblorociabaolin-2(113)-one;
4-R3R)-1-azabicyclo[2.2.21oet-3-ylarainol-3-(111- benzimidazol-2-y1)-6-bromoquinolih-2(1H)-one;
44(3R)-1-azabicyc1o[2.2.2}ect--
ylaminol-3-(1H-benzimiciazol-2-y0-2-oxo-1,2-dibydroquinoline-6-carbonitrile; 4-
R3R)-1-azabicyclo[2.2.21oct-3-ylamino]-3-(111-benzirniclazoI-2-y1)-6-fluoroquinolin2(111)-one;
4-R3S)-1-azabicyclo[2.2.21oct-3.-ylamino]-3-(111-benzimidazol-2-y1)-
256,7-bis(nethyloxy)quinolia-2(1H)-one; 4-1(3R)-1-azabicyclo[2.2.2]oct-3-ylarnina]-
3-(111-benzirnidazol-2-y1)-6,7-clichloroquinolin-2(11-1)-one; 144-[(35)-1-
azabicyclo[2.2.2joct-3-ylatnino}-3-(111-benzicaidazol-2.-y1)-6-fluoro-2-oxo-1,2-
dibydrovinelin-7-yllpiperidine-4-carboxamide; 4-[(3S)-1-a7abicyclo[2.2.2]oct-3-
ylarnino]-3-(1H-benziendazol-2-y1)-6-fluoro-7-[(3-hyciroxypropypamine]quinolin2(1H)-one;
44(3S)-1-azabicyclo[2.2.2loct-3-ylanabao]-3-(111-benzimidazol-2-y1)-7-
(climetbylantino)-6-fluoroquinolin-2(111)-one; 4-{(3R)-1-azabicyclo[2.2.2joct-3-  458- ylarnino]-3-(
11-1-benzinaidazol-2-y1)-5-fluoroquinolin-2(11-1)-one; 4-[(3R)-1-
azabicyclo[2.2.2]oct-3-ylamino]-3-(111-benzimidazo1-2-y1)-6-(4- nitrophenyl)quibolin-2(111)-one;
4-1(3S)-1-azabicyclo[2.2.2joct-3-ylanaino]-3-(11-1-
ben7imidazol-2-y1)-7-{[2-(diniethylamino)ethylianairiol-6-fluoroquino1in-2(111)-One;
4-[(38)-1-azabicyclo[2.2.2]oct-3-ylaraino]-3-(1H-benzimidazo1-2-y1)-6-fitioro-7-(1Himiclazol-1-yDquinoli
6-2(1H)-one; 44(3R)-1-azabicyclo[2.2.2]oct-3-ylamino}-3-(111-
benzimidazol-2-y1)-6[4-(methyloxy)phenyljquinolin-2(1H)-one; 4-[(3S)-1-
azabicyclo[2.2.2]oct-3-ylatainel (111-benzimidazol-2-y0-6-fluoro-7-morpholin-4- ylquinolin-2(1H)-one;
4-[(3R)-1-azabicyclo[2.2.2]oct-3-ylamino]-6,7-difluoro-3-
10(3H-irnidazo[4,5-blpytidin-2-yl)quinolin-2(1H)-one; 4-[(3R)-1-azabicyclo[2.2.2loct-
3-ylabainol-3-(1H-benzimidazol-2-y1)-6-(3-bitropheayl)quinolin-2(1H)-one; 114- [(3 S)-1-azabicyclo[2.2
.2]oct-3-yIaminoj-3-(114-benzirnidazol-2-y0-6-fluoro-2-oxo1,2-dibydrocainolin-7-Apiperidine-3-carboxab
aiele;
4-[(3S)-1-azabicyclo[2.21]oct3-y1amino]-3-(111-benzimiclazo1-2-y1)-5-rnethylquinolha-2(111)-one;
6-(3- 15acetylpheny1)-4-[(3R)-1-azabicyclo[2.2.2]oct-3-ylamino1-3-(31-1-imidazo[4,5-
b]pyridin-2-ypquinolin-2(111)-one; 4-[(3S)-1-azabicyclo[2.2.2joct-3-y1amino]-3-
(111-benziaticlazoi-2-y1)-5-chloroquino1ln-2(111)-one; 4-[(3R)-1-
azabicyclo[2.2.2Joct-3-ylarnino]-6-fluoro-3-(311-imiclaza[4,5-bipyridin-2-y1)-7-
taorpholin-4-ylquinoliu-2(111)-one; 4-[(3S)-1-azahicyclo[2.2.2]oct-3-ylarninol-3-
20(1H-benzimidazol-2-y1)-7-(cyclopropylarnino)-6-fluoroquibolin-2(111)-one; N-4344-
[(3R)-1-azabicycler 2 2joct-3-ylaraino1-3-(311-imidazo[4,5-bipyridia-2-y1)-2-oxo-
1,2-dihydroquinolin-6-yl]phenyi}acetamide; 44(3S)-1-azabicyclo[2.2.2]oct-3-
ylamino]-3-(111-benzimidazol-2-y1)-6-fluoro-7-(4-ThethyIpiperazin-1-y1)quibolin2(11-1)-one;
4-[(3R)-1-azabicyclo[2_2.2]oct-3-ylamino1-6-fluoro-7-(1H-irnidazol-1- 



25y1)-3-(3H-imidazof4,5-b]pyridin-2-ybquino1in-2(111)-one; 4-[(3S)-1-
azabicyclo[2.2_2]oct-3-ylamino]-3-(111-benziraidazol-2-y1)-6-fluoro-74(2tyridiu-2-
ylethypamino]quhaolih-2(111)-one; 4-[(35)-1-azabicyclo[2.2.2]oct-3-ylaminoi-3-
(1H-benziraidazol-2-y1)-6-fluoro-7-piperidin-l-ylvinolin-2(1H)-one; 6-eLloro-3-
(311-imidA7o[4,5-b}pyridin-211)quiholin-2(11-1)-one; ethyl 1-144(3S)-1-
azabicyclo[2.2.2loct-3-ylanaino]-3-(1H-benzimidazol-2-yl)-6-fluoro-2-oxo-1,2-
dihydroquinolin-7-ylipiperidine-4-carboxylate; 4-[(3R)-1-azabicyclo[22.2]oct-3-  -159-
ylarnino]-3-(1H-benzhnidazol-2-y1)-6-(1-benzothien-2-ypquinolin-2(1H)-one; 4-
[(3S)-1-azabicyclo[2.2.2joct-3-ylamino]-3-(1H-benzimida7ol-2-y1)-6-fluoro-7-
pyrrolidin-1-ylquinoliii-2(111)-one; 44(3R)-1-azabicyclof2.2.2]oct-3-yiarninol-3-
(3H-imidazo[4,5-b]pyridin-2-y1)-642-(trifluoromethyl)phenyliquittolha-2(111)-oue; 54-[(3R)-1-azabicy
clor .2 lloct-3-ylarnino]-3-(311-irnidazo[4,5-b]pyridim-2-y1)-642-
(methyleoty)phenylJquitiolin-2(11-1)-one; ethyl 144-[(3S)-1-azabicycle[2.2.23ect-3-
ylamino]-3-(1H-benziraidazol-2-y1)-6-fluoro-2-oxo-1,2-dihydropinolin-7- yiThiperidine-3-carboxylate;
4-[(3R)-1-azabicycIo[2.2.2]oct-3-yhviaino]-3-(1Hbenzimidazol-2-y1)-6-(4-elhy1phenyl)quino1in-2(114)-o
ne; 4-[(3S)-1- 10azabicyclo[2.2.2]oct-3-ylaminoi-3-(11-1-benziraidazol-2-yi)-6-fluora-7-[(2-
methylpropyt)anainolquinoii11-2(1H)-one; 4- [(3R)-1-azabicycb512.2.2loct-3-
ylaminol-3-(111-benzirnidazol-2-y1)-5-methylquinolin-2(111)-one; 4-[(3R)-1-
azabicyclo[12.2]oct-3-ylaininol-6-(2,4-dichlorophenyl)-3-(311-imidazo[4,5-.
b]pyridin-2-yi)cluinolin-2(1F1)-one; 4-[(3R)-1-azabicyclo[2.22]oct-3-ylaminol-3-
(114-beazimidazol-2-y1)-643-(trifluoromethybphenyl)quino/in-2(1H)-one; 3-(1H- be;
azimidazol-2-y1)-4-(ciimethylawino)quinolin-2(1H)-one;
4-hydroxy-3-(1Hhhidazo14,5-fiquinolh3-2-yl)quino1in-2(1H)-one; 4-hydroxy-3-(11-1-irnidazof4,5-
bipyridin-2-y1)quinolin-2(1H)-one; 4-14-[(3R)-1-azabicyclo[2.2.21oct-3-ylaminol-3-
(11-1-benzimidazol-2-y1)-5-fluoro-2-oxo-1,2-dihydroquinolin-6-yllbenzoic acid; 4-N-
20[(3R)-1-azabicyclo[2.2.2joct-3-ylaminoi-3-(1H-berizimidazol-2-y1)-5-fluoro-2-oxo-
1,2-dihydroquinolin-6-yIlbenzaraide; N-1344-[(3R)- I -azabicyc 10 [2 .2 oct-3-
ylamino]-3-(1H-benzimidazol-2-y1)-5-thioro-2,-oxo-1,2-dihydroquinolin-6- yliphenyl}acetamicie ;
344-[(3R)-1-azabicyclo[22.2Joct-3-ylarninol-3-(111-
beiazimidazoi-2.-y1)-5-fluoro-2-oxo-1,2-dihydroquiriollu-6-yl]benzoic acid; 4-[4-
25[(M)-1-azabicyclo[2.2.2loct-3-ylamirm]-3-(11-1-benzinidazol-2-y1)-7-fluom-2-oxo-
1,2-dihydroquinolin-6-yl]benzoic acid;.N-C3-[4-[(3R)-1-azabicyclo[2.2.21oct-3-
ylamino}-3-(1H-benzimidazol-2-y0-7-fluoro-2-exo-1,2-dihydroquinolin-6- yllphenyl}acetamide;
4-R3R)-1-azabicyclo[2.2.2]oct-3-ylamino1-3-(1H-
benzinaidazol-2-y1)-7-chloro-6-(2-methylphenyl)quinolita-2(114)-one; 4-[(3R)-1-
30azabicyclo[2.2.2]oct-3-ylaunino]-3-(1H-benzimidazo1-2-y1)-2-oxo-1,2- dlydrequinoline-7-carbonitrile;
4-R3R)-1-a_zabicyclo[2.2.2]oct-3-y1amino)-3-(111-  



-160- benzimidazol-2-y1)-7-(methyloxy)quinolin-2(1H)-one; 4444(3R)-1-
azabicyclo[2.2.2]oct-3-ylaminol-3-(111-benzimidazol-2-y1)-2-oxo-1,2- dibydroquinolin-7-yljbenzamide;
4-[(3R)-1-azabicyclo[2.2.2]oct-3-ylaminol-3-(11-1-
benzimidazol-2-y1)-6-flooro-7-(methyIoxy)qninolin-2(11)-one; 4-[(3R)-1-
5azabicyclo[2.2.2ioct-3-ylamino]-3-(11-1-benzitnidazol-2-y1)-6-chioro-7-
(dimethylaloino)quinolin-2(111)-one; 41(3R)-1-azabicyclo[2.2.2]oct-3-ylamino}-3-
(111-benzimidazol-2-y1)-7-(ditnethylamino)-6-iodoquinofin-2(1H)-one; 314-[(3R)-1-
azabicyclo[2.2.2joct-3-ylathino1-3-(1H-benzimidazol-2-y1)-7-(11-1-imidazol-1-y1)-2-
oxo-1,2-dibydroquinolin-6-ylibenzoic acid; 444-[(3R)-1-azabicyclo[12.2]oct-3- 10
y1amino/73-(111-benzimidazo1-2-y1)-2-oxo-7-piperidin-1-y1-1,2-clihydroquinolin-6- yllbenzoic acid;
4-[(3R)-1-azabicyclo[2.2.2}oct-3-ylamino]-3-(111-benzimidazol-2-
y1)-7-(metlayloxy)-644-Onethylsulfony0phenyliquinolin-2(1H)-one; 4-[(3R)-1-
azabicyclo[2.2.2.1oct-3-yIamino]-3(111-benzinaidazol-2-y1)-8-roethylquiriolin-2(111)- one;
4-[(3S)-1-azabicyclo[2.2.2]oct-3-y1aminol-3-(1H-benziurtidazol2-y1)-6,7-
15difInoroquino1in-2(111)-one; 3-(111-benzimidazoI-2-y0-6-metbyl-4-(piperidin-3-
ylatnino)qninolin-2(1H)-one;
44(33)-1-azabicyclo[2.2.2]oct-3-ylamino]-3-(1Hbenzimidazol-2-y1)-6-[2-(toethyloxy)pbenyllquinolin-2(11
1)-one; 4-PS)-1- azabicyclo[2.2.2]oct-3-ylainino}-3-(111-benzimidazol-2-y1)-613-
(nethyloxy)pltenyliquicolia-2(111)-oue; 3-(111-berizimidazol-2-y1)-6,7-difiuoro-4-
20(piperidin-4-ylarnbao)quinolin-2(11)-one; 3-(1H-benzirnidazol-2-y1)-6,7-difluoto-4-
(pyrrolidin-3-ylaraino)c,.:;1,1,.lin-2(1H)-one; 3-(114-beaziatidazol-2-yI)-6-chloro-4-[(3-
morpholin-4-ylpropyHamino]quinolinj2(1H)-one; 6-Chloro-3-(5-murpholin-4-32-1-11-1-
benzhniclazol-2-y1)-4-(pipericlin4-ylamino)quinolin-2(110-one; 6-chloro-3-(5-
morpholin-4-y1-111-benzimidazol-2-y1)-4-[(piperidin-2-yImethyDaminojquinolin- 252(1H)-one;
4-[(3S)-1-azabicyclo[2.2.2]oct-3-ylainino]-6-chloro-3-(5iniorpholin-4-y1-
Ikkbenzirnidazol-2-yOquinolin-2(1H)-one;
6-claloro-3-(5-morpholin-4-y1-1Hbenziroidazol-2-y1)-4-(piperidin-3-ylamino)quinolin-2(1H)-one;
6-chloro-4-[ [2-
(dirnetlyIarnino)ethyl]amino}-3-(5-morpholin-4-yI-1H-benziniicla2o1-2-y1)quinolin2(1H)-one;
44(3R)-1-azabicyclo[2.2.2]oct-3-ylamino]-6-chloro-3-(5-morpliolin-4-
y1-1H-benzicaidazol-2-yptiubaolin-2(111)-one;
6-chloro-3-(5-morpholin-4-y1-1Hbeuzimidazol-2-A-4-[(piperidin-3-ylrnethyl)arninolquitionn-2(1H)-one;
-161- (5-morpholin-4-3(1-1H-benzimidazo1-2-y1)-4-[(pipericlin-4-yhnethyparnino]quinolin2(11-1)-one;
4-{[(1R,2R)-2-aminocyclohexyllamino}-6-chloro-3-(5-morpholin-4-y1-
1H-berizimiclazol-2-yl)quinolin-2(1f1)-one;
4-1(4-aminocyclohexyl)aminoi-6-chloro3-(5-morpholin-4-y1-111-benzimidazol-2.11)quinolin-2(111)-one;
4-{[(2S)-2-amino-3-
5methy1buty1larnino)-6-chloro-3-(5-morpholin-4-y1-111-benzimiclazoI-2-y1)quinollo- 2(1H)-one;
4-(114-(aminomethyl)phenyljmethyllamino)-6-chloro-3-(5-morpholio-4-
y1-1H-benzimiclazol-2-yOquinolin-2(1H)-one;
6-chloro-3-(5-morpholin-4-yi-1Hbenzimiciazol-2-y1)-4-Upyrrolidin-2-ylmethyHarninoJquinolin-2(1H)-one
; 4-{[(1R)-1- (aminomethyppropyilamino}-6-chloro-3-(5-morpholin-4-y1-1H-benzimiclazoi-2- 



10 yl)quinolin-2(1.H)-one; 4-{[(15)-2-amino-1-(phenyimethyOethyliamino}-6-chloro-3-
(5-morpholin-4-y1-1H-benzimidazo1-2-yOquiaolio-2(111)-one; 6-chloro-44[3-(4-
methylpiperazin-1-y0propy]laminol-3-(5-morpholin-4-y1-1H-benzirnidazol-2- y0quinolin-2(lH)-00e;
6-chloro-3-(5-morpholin-4-y1-111-benzirniciazol-2-y1)-4-{[1-
(phenylmethyl)piperidin-4-yllarninolquinolin-2(1H)-one; 6-chloro-3-(5-morpholin-
154-y1-1H-benzirnidazol-2-y1)-4-[(3-morpholin-4-ylpropyl)amino]quinolin-2(1H)-one;
6-chloro-3-(5-morpholin-4-y1-1H-benzimidazol-2-y1)-4-1(2-piperidin-lylethyl)arninoiquinolin-2(1H)-one;
6-c1iloro-3(5-rnorpholio-4-y1-1H-benziraidazo12.11)-4-[(pyriciin-3-yilnethyoarninoiquinolin-2(1H)-one;
6-chloro-4-1[3-(111- imidazol-I-yl)propyl]amino}-3-(5-morpholin-4-y1-1H-benzirnidazol-2-yOquinolin-
202(111)-one; 6-cbloro-3-(5-morpholin-4-yi-1H-benzimidazo1-2-y1)-4-[(pyrid5n4-
ylmethyOarninojouinolin-2(113)-one; 6-chloro-4-{[2-(methylamino)ethyllainino}-3-
(5-morpholin-4-y1-1H-benzimiciazol-2-y1)quinolin-2(1H)-one; 6-chloro-4-{1(2-
methy1-1-piperidin-4-y1-1H-benzinildazol-5-yOmethyflaininol-3-(5-morpholio-4-y1-
1H-benzimidazol-2-yOquinolin-2(1H)-one; 6-chloro-3-(5-morpholin-4-y1-111-
25benzimiciazol-2-y1)-4-j(2-pyrrolidin-l-ylethyl)aminolquinolin-20M-one; 6-chlom-3-
(5-morpholin-4-y1-1H-benzimiclazol-2-y1)-4-(pyrrolidin-3-ylamino)quinoliu-2(1H)- one;
4-{RIR,2R)-2-asninocyclohexyliamino}-6-chloro-3-[5-(4-metbylpiperazin-1-
y1)-1H-benzimidazol-2-Aquinolin-2(114)-one;.4-[(4-aminocyclohexyDamino]-6-
chloro-3-[5-(4-methylpiperazin-1.-y1)-1H-benzimidazol-2-yflquinolin-2(1H)-one; 4-
30({[4-(aminomethyl)phenyl]inethyljanaino)-6-chloro-34544-methylpiperazin-1-y1)'-
113-benzimiciazol-2-yl]quinolin-2(11-)-one; 6-chloro 4 {{2  -162-
(triethylataino)ethyllamino}-345-(4-methylpiperazin-1-y1)-111-benzimidazol-2- y1iquino1in-2(1H)-one;
6-chioto-3-[5-(4-inethylpiperazin-1-y1)-11-1-benzimidazol-2-
y1]-4-{[3-(4-niethylpiperazin-l-y1)propyl]atninolquinolin-2(111)-one; 6-chloro-345-
(4-methylpiperazin-1-y1)-11-1-benzimidazol-2-y1]-44[1-(phenylmethyppiperidin-4-
5yllamino}quinolin-2(1H)-one; 6-chloro-345-(4-rnethylpiperazin-1-y1)-11-1- benzimidazol-2-y114 [(2
pyrrolidin-1-ylethypamino]quinolin-2(1H)-one; 6-chloro-3-
[5-(4-methylpiperazin-1-y1)-111-benzimidazol-2-y1]-4-(pyrrolidin-3- ylaraino)quiuolin-2(111)-one;
6-chloro-315-(4-methylpiperazin-1-y1)-111-
benzimidazo1-2-y1)-4-(piperidim4-ylamino)quinolin-2(1H)-one; 6-chloro-3-(5- 10
morpholin-4-y1-1H-benzimidazol-2-y1)-4-[(2-piperidin-2-ylethyDarnincdquinolin2(113)-one;
4-[(3S)-1-azabicyclo[2.2_21oct-3-ylamino]-7-chloro-3-(5-morpholin-4-y1-
11{-benzimidazol-2-ypquinolin-2(111)-one; 7-chloro-3-(5-morpholin-4-y1-111-
benzimidazol-2-y1)-4-(piperidin-3-ylamino)quinolin-2(111)-one; 6-ehloro-345-(4-
methylniperazin-1-y1)-111-benzinaidazol-2-y11-4-[(piperidin-2- 



15ylniethyl)aminoiquinolin-2(111)-one; 6-chloro-345-(4-methylpiperazin-l-y1)-1H-
benzimidazol-2-y11-4-{1(28)-pyrrolidin-2-ylmethylianuino}quinolirE-2(111)-one; 6-
chloro-3-{5-(4-methyIpiperazin-1-y1)-111-benyiroidazol-2-y11-41(2R)-pyrrolidin-2-
ylmethynaminolquinolin-2(111)-one; 6-chloro-4-(f [(2S)-1-ethylpyrrolidin-2-
yl]methyllamino)-345-(4--methylpiperazin-1-y1)-1H-benzimidazol-2-ylicminolin- 20 2(1H)-one;
6-chloro-44{[(2R)-1-ethylpyrroliclin-2-ylimethyljamino)-345-(4-
methylpiperazia-1-y1)-1H-berizimidazol-2-yliquinolin-2(111)-one; 4-1(3,S)-1-
azabicyclo[21.2]oct-3-ylaminoi-3-(1H-benzimidazo1-2-y1)-644- (rnethyloxy)phenyljquinolin-2(111)-one;
and 6-(3-arninopheny1)4-[(35)-1-
azahicyclo[2.2.2joct-3-ylamino)-3-(1H-benzimidazol-2-y/)quinolin-2(114)-one. 25Each of the above
compounds displayed an ICA value of less than 10 plvf with respect to VEGFR1, VEGER2, and bFGF.
It should be understood that the organic compounds according to the invention may exhibit the
phenomenon of tautomerism, As the chemical structures within this specification can only represent
one of the possible tautorneric foilus, it  -163- should be understood that the invention encompasses
any tautomeric form of the drawn structure.               It is understood that the invention is not limited to
the embodiments set forth herein for illustration, but embraces all such forms thereof as come within
5the scope of the following claims.           -164- SEQUENCE LISTING <110> CHIRON CORPORATION
RENHOWE, PAUL A. PECCHI, SABINA MACHAJEWSKI, TIMOTHY D. SCHAFER, CYNTHIA M.
TAYLOR, CLARKE MCCREA, WILLIAM R. JR MCBRIDE, CHRISTOPHER JAZAN, ELISA <120>
QUINOLINDNE DERIVATIVES 



<130> 072121/0142 <140> PCT/US01/42131 <141> 2001-09-11 <150> 60/232,159 <151> 2000-09-11
<160> 2 <170> PatentIn Ver. 2.1 <210> 1 <211> 15 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic peptide <220> <223> C-term amidated <400> 1 Gly
Sly Gly Sly Gin Asp Gly Lys Asp Tyr Ile Val Leu Pro Ile 151015 <210> 2 <211> 6 <212> PAT <213>
Artificial Sequence 
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Claims 

1.  A method for synthesizing a 4-amino substituted quinolinone compound, 

comprising: 

reacting a substituted or unsubstituted 2-benzimidazolyl-2-acetate with a 

substituted or unsubstituted 2-aminobenzonitrile in the presence of a base or a Lewis acid, 

wherein the 4-amino substituted quinolinone compound is formed and has structure I: 

N
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H

N

R4

R1

O

R5
R6
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R8R2

R3

H

Y

I  

wherein: 

Y is -NR12R13 group; 

R1, R2, R3, and R4 may be the same or different and are independently selected 

from H, Cl, Br, F, I, -CN, -NO2, -OH, -OR15 groups, -NR16R17 groups, substituted or 

unsubstituted amidinyl groups, substituted or unsubstituted guanidinyl groups, substituted or 

unsubstituted primary, secondary, or tertiary alkyl groups, substituted or unsubstituted aryl 

groups, substituted or unsubstituted alkenyl groups, substituted or unsubstituted alkynyl groups, 

substituted or unsubstituted heterocyclyl groups, substituted or unsubstituted aminoalkyl groups, 

substituted or unsubstituted alkylaminoalkyl groups, substituted or unsubstituted 

dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl groups, substituted or 

unsubstituted diarylaminoalkyl groups, substituted or unsubstituted (alkyl)(aryl)aminoalkyl 

groups, substituted or unsubstituted heterocyclylalkyl groups, substituted or unsubstituted 

<220> <223> Description of Artificial Sequence: Synthetic 6X His tag <400> 2 His His His His His His
15  - 165 - Claims 1. A method for synthesizing a 4-amino substituted quinolinone compound,
comprising:            reacting a substituted or unsubstituted 2-benzimidazoly1-2-acetate with a
substituted or unsubstituted 2-aminobenzonitrile in the presence of a base or a Lewis acid, wherein the
4-amino substituted quinolinone compound is formed and has structure I:  wherein: Y is -NR12R13
group;            R1, R2, R3, and R4 may be the same or different and are independently selected from
H, Cl, Br, F, I, -CN, -NO2, -OH, -0R15 groups, -NR16R17 groups, substituted or unsubstituted amidinyl
groups, substituted or unsubstituted guanidinyl groups, substituted or unsubstituted primary,
secondary, or tertiary alkyl groups, substituted or unsubstituted aryl groups, substituted or
unsubstituted alkenyl groups, substituted or unsubstituted alkynyl groups, substituted or unsubstituted
heterocyclyl groups, substituted or unsubstituted aminoalkyl groups, substituted or unsubstituted
alkylaminoalkyl groups, substituted or unsubstituted dialkylaminoalkyl groups, substituted or
unsubstituted arylaminoalkyl groups, substituted or unsubstituted diarylaminoalkyl groups, substituted
or unsubstituted (alkyl)(aryeaminoalkyl groups, substituted or unsubstituted heterocyclylalkyl groups,
substituted or unsubstituted  - 166 - diheterocyclylaminoalkyl groups, substituted or unsubstituted
(heterocycly1)(alkyl)aminoalkyl groups, substituted or unsubstituted (heterocycly1)(aryeaminoalkyl
groups, or -C(=0)R18 groups;            R5, R6, R7, and R8 may be the same or different and are
independently selected from H, Cl, Br, F, I, -NO2, -OH, -0R19 groups, -NR20R21 groups, -SH, -SR22
groups, groups, -S(=0)2R24 groups, -CN, substituted or unsubstituted amidinyl groups, substituted or
unsubstituted guanidinyl groups, substituted or unsubstituted primary, secondary, or tertiary alkyl
groups, substituted or unsubstituted aryl groups, substituted or unsubstituted alkenyl groups,
substituted or unsubstituted alkynyl groups, substituted or unsubstituted heterocyclyl groups,
substituted or unsubstituted heterocyclylalkyl groups, -C(=0)R25 groups, substituted or unsubstituted
aminoalkyl groups, substituted or unsubstituted alkylaminoalkyl groups, substituted or unsubstituted
dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl groups, substituted or
unsubstituted diarylaminoalkyl groups, substituted or unsubstituted (alkyl)(aryeaminoalkyl groups,
substituted or unsubstituted heterocyclylaminoalkyl groups, substituted or unsubstituted
diheterocyclylaminoalkyl groups, substituted or unsubstituted (heterocycly1)(alkyl)aminoalkyl groups,
substituted or unsubstituted (heterocycly1)(aryl)aminoalkyl groups, substituted or unsubstituted
hydroxyalkyl groups, substituted or unsubstituted alkoxyalkyl groups, substituted or unsubstituted
aryloxyalkyl groups, or substituted or unsubstituted heterocyclyloxyalkyl groups;            R12 is selected
from H, substituted or unsubstituted alkyl groups, substituted or unsubstituted aryl groups, or
substituted or unsubstituted heterocyclyl groups; 
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diheterocyclylaminoalkyl groups, substituted or unsubstituted (heterocyclyl)(alkyl)aminoalkyl 

groups, substituted or unsubstituted (heterocyclyl)(aryl)aminoalkyl groups, or -C(=O)R18 groups; 

R5, R6, R7, and R8 may be the same or different and are independently selected 

from H, Cl, Br, F, I, -NO2, -OH, -OR19 groups, -NR20R21 groups, -SH, -SR22 groups, -S(=O)R23 

groups, -S(=O)2R
24 groups, -CN, substituted or unsubstituted amidinyl groups, substituted or 

unsubstituted guanidinyl groups, substituted or unsubstituted primary, secondary, or tertiary 

alkyl groups, substituted or unsubstituted aryl groups, substituted or unsubstituted alkenyl 

groups, substituted or unsubstituted alkynyl groups, substituted or unsubstituted heterocyclyl 

groups, substituted or unsubstituted heterocyclylalkyl groups, -C(=O)R25 groups, substituted or 

unsubstituted aminoalkyl groups, substituted or unsubstituted alkylaminoalkyl groups, 

substituted or unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted 

arylaminoalkyl groups, substituted or unsubstituted diarylaminoalkyl groups, substituted or 

unsubstituted (alkyl)(aryl)aminoalkyl groups, substituted or unsubstituted 

heterocyclylaminoalkyl groups, substituted or unsubstituted diheterocyclylaminoalkyl groups, 

substituted or unsubstituted (heterocyclyl)(alkyl)aminoalkyl groups, substituted or unsubstituted 

(heterocyclyl)(aryl)aminoalkyl groups, substituted or unsubstituted hydroxyalkyl groups, 

substituted or unsubstituted alkoxyalkyl groups, substituted or unsubstituted aryloxyalkyl groups, 

or substituted or unsubstituted heterocyclyloxyalkyl groups;  

R12 is selected from H, substituted or unsubstituted alkyl groups, substituted or 

unsubstituted aryl groups, or substituted or unsubstituted heterocyclyl groups; 

R13 is selected from substituted or unsubstituted alkyl groups, substituted or 

unsubstituted aryl groups, substituted or unsubstituted heterocyclyl groups, -OH, alkoxy groups, 

aryloxy groups, -NH2, substituted or unsubstituted heterocyclylalkyl groups, substituted or 

unsubstituted aminoalkyl groups, substituted or unsubstituted alkylaminoalkyl groups, 

substituted or unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted 

arylaminoalkyl groups, substituted or unsubstituted diarylaminoalkyl groups, substituted or 

unsubstituted (alkyl)(aryl)aminoalkyl groups, substituted or unsubstituted alkylamino groups, 

substituted or unsubstituted arylamino groups, substituted or unsubstituted dialkylamino groups, 

substituted or unsubstituted diarylamino groups, substituted or unsubstituted (alkyl)(aryl)amino 

groups, -C(=O)H, -C(=O)-alkyl groups, -C(=O)-aryl groups, -C(=O)O-alkyl groups, 

-C(=O)O-aryl groups, -C(=O)NH2, -C(=O)NH(alkyl) groups, -C(=O)NH(aryl) groups, 

R13 is selected from substituted or unsubstituted alkyl groups, substituted or unsubstituted aryl
groups, substituted or unsubstituted heterocyclyl groups, -OH, alkoxy groups, aryloxy groups, -NH2,
substituted or unsubstituted heterocyclylalkyl groups, substituted or unsubstituted aminoalkyl groups,
substituted or unsubstituted alkylaminoalkyl groups, substituted or unsubstituted dialkylaminoalkyl
groups, substituted or unsubstituted arylaminoalkyl groups, substituted or unsubstituted
diarylaminoalkyl groups, substituted or unsubstituted (alkyl)(aryeaminoalkyl groups, substituted or
unsubstituted alkylamino groups, substituted or unsubstituted arylamino groups, substituted or
unsubstituted dialkylamino groups, substituted or unsubstituted diarylamino groups, substituted or
unsubstituted (alkyl)(aryl)amino groups, -C(=0)H, -C(=0)-alkyl groups, -C(=0)-aryl groups,
-C(=0)0-alkyl groups, -C(=0)0-aryl groups, -C(=0)NH2, -C(=0)NH(alkyl) groups, -C(=0)NH(aryl) groups,
- 167 -  C(=0)N(alky1)2 groups, -C(=0)N(ary1)2 groups, -C(=0)N(alkyl)(aryl) groups,
C(=0)-heterocycly1 groups, - C(=0)-0-heterocycly1 groups, -C(=0)NH(heterocycly1) groups,
C(=0)-N(heterocycly1)2 groups, -C(=0)N(ary1)(heterocycly1) groups, substituted or unsubstituted
heterocyclylaminoalkyl groups, substituted or unsubstituted hydroxyalkyl groups, substituted or
unsubstituted alkoxyalkyl groups, substituted or unsubstituted aryloxyalkyl groups, substituted or
unsubstituted heterocyclyloxyalkyl groups, or -C(=0)-N(alkyl)(heterocycly1) groups;            R15 and
R19 may be the same or different and are independently selected from substituted or unsubstituted
alkyl groups, substituted or unsubstituted aryl groups, substituted or unsubstituted heterocyclyl groups,
substituted or unsubstituted heterocyclylalkyl groups, C(=0)H, -C(=0)-alkyl groups, -C(=0)-aryl groups,
-C(=0)NH2, -C(=0)NH(allcyl) groups, C(=0)NH(aryl) groups, -C(=0)N(allcy1)2 groups, -C(=0)N(ary1)2
groups, -C(=0)N(allcyl)(aryl) groups, -NH(heterocycly1) groups, -N(heterocycly1)2 groups,
-N(alkyl)(heterocycly1) groups, N(ary1)(heterocycly1) groups, substituted or unsubstituted aminoalkyl
groups, substituted or unsubstituted alkylaminoalkyl groups, substituted or unsubstituted
dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl groups, substituted or
unsubstituted diarylaminoalkyl groups, substituted or unsubstituted (alkyl)(aryeaminoalkyl groups,
substituted or unsubstituted heterocyclylaminoalkyl, substituted or unsubstituted
diheterocyclylaminoalkyl, substituted or unsubstituted (heterocycly1)(alkyeaminoalkyl, substituted or
unsubstituted (heterocycly1)(aryl)aminoalkyl, substituted or unsubstituted alkoxyalkyl groups,
substituted or unsubstituted hydroxyalkyl groups, substituted or unsubstituted aryloxyalkyl groups, or
substituted or unsubstituted heterocyclyloxyalkyl groups;            R16 and R2 may be the same or
different and are independently selected from H, substituted or unsubstituted alkyl groups, substituted
or unsubstituted aryl groups, or substituted or unsubstituted heterocyclyl groups;            R17 and R21
may be the same or different and are independently selected from H, substituted or unsubstituted alkyl
groups, substituted or unsubstituted aryl groups, substituted or unsubstituted heterocyclyl groups,
-C(=0)H, -C(=0)-alkyl groups, -C(=0)-aryl groups,  C(=0)NH2, -C(=0)NH(alkyl) groups, -C(=0)NH(aryl)
groups, -C(=0)N(allcy1)2 groups,  C(=0)N(ary1)2 groups, -C(=0)N(allcyl)(aryl) groups, -C(=0)0-alkyl
groups, -C(=0)0-aryl groups, substituted or unsubstituted heterocyclylalkyl groups, substituted or
unsubstituted  - 168 - aminoalkyl groups, substituted or unsubstituted alkylaminoalkyl groups,
substituted or unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl
groups, substituted or unsubstituted diarylaminoalkyl groups, substituted or unsubstituted
(alkyl)(aryeaminoalkyl groups, -C(=0)-heterocycly1 groups, -C(=0)-0-heterocycly1 groups,
C(=0)NH(heterocycly1) groups, -C(=0)-N(heterocycly1)2 groups, -C(=0)N(ary1)(heterocycly1) groups,
substituted or unsubstituted heterocyclylaminoalkyl groups, substituted or unsubstituted
diheterocyclylaminoalkyl groups, substituted or unsubstituted (heterocycly1)(alkyeaminoalkyl groups,
substituted or unsubstituted (heterocycly1)(aryeaminoalkyl groups, substituted or unsubstituted
hydroxyalkyl groups, substituted or unsubstituted alkoxyalkyl groups, substituted or unsubstituted
aryloxyalkyl groups, substituted or unsubstituted heterocyclyloxyalkyl groups, or
-C(=0)-N(alkyl)(heterocycly1) groups; R18 R23, K-24,                     and R25 may be the same or
different and are independently selected from H, -NH2, -NH(alkyl) groups, -NH(aryl) groups, -N(alkyl)2
groups, -N(aryl)2 groups,  N(alkyl)(aryl) groups, -NH(heterocycly1) groups, -N(heterocycly1)(alkyl)
groups,  N(heterocycly1)(aryl) groups, -N(heterocycly1)2 groups, substituted or unsubstituted alkyl
groups, substituted or unsubstituted aryl groups, -OH, substituted or unsubstituted alkoxy groups,
substituted or unsubstituted heterocyclyl groups, substituted or unsubstituted aryloxy groups,
heterocyclyloxy groups, -NHOH, -N(alkyl)OH groups, -N(aryl)OH groups, -N(alkyl)0-alkyl groups,
-N(aryl)0-alkyl groups, -N(alkyl)0-aryl groups, or -N(aryl)0-aryl groups; and            R22 is selected from
substituted or unsubstituted alkyl groups, substituted or unsubstituted aryl groups, or substituted or
unsubstituted heterocyclyl groups.             2. The method of claim 1, wherein the substituted or
unsubstituted 2-benzimidazoly1-2-acetate is a substituted or unsubstituted ethyl
2-benzimidazoly1-2-acetate. 
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-C(=O)N(alkyl)2 groups, -C(=O)N(aryl)2 groups, -C(=O)N(alkyl)(aryl) groups, 

-C(=O)-heterocyclyl groups, - C(=O)-O-heterocyclyl groups, -C(=O)NH(heterocyclyl) groups, 

-C(=O)-N(heterocyclyl)2 groups, -C(=O)N(aryl)(heterocyclyl) groups, substituted or 

unsubstituted heterocyclylaminoalkyl groups, substituted or unsubstituted hydroxyalkyl groups, 

substituted or unsubstituted alkoxyalkyl groups, substituted or unsubstituted aryloxyalkyl groups, 

substituted or unsubstituted heterocyclyloxyalkyl groups, or -C(=O)-N(alkyl)(heterocyclyl) 

groups; 

R15 and R19 may be the same or different and are independently selected from 

substituted or unsubstituted alkyl groups, substituted or unsubstituted aryl groups, substituted or 

unsubstituted heterocyclyl groups, substituted or unsubstituted heterocyclylalkyl groups, 

C(=O)H, -C(=O)-alkyl groups, -C(=O)-aryl groups, -C(=O)NH2, -C(=O)NH(alkyl) groups, 

C(=O)NH(aryl) groups, -C(=O)N(alkyl)2 groups, -C(=O)N(aryl)2 groups, -C(=O)N(alkyl)(aryl) 

groups, -NH(heterocyclyl) groups, -N(heterocyclyl)2 groups, -N(alkyl)(heterocyclyl) groups, 

N(aryl)(heterocyclyl) groups, substituted or unsubstituted aminoalkyl groups, substituted or 

unsubstituted alkylaminoalkyl groups, substituted or unsubstituted dialkylaminoalkyl groups, 

substituted or unsubstituted arylaminoalkyl groups, substituted or unsubstituted diarylaminoalkyl 

groups, substituted or unsubstituted (alkyl)(aryl)aminoalkyl groups, substituted or unsubstituted 

heterocyclylaminoalkyl, substituted or unsubstituted diheterocyclylaminoalkyl, substituted or 

unsubstituted (heterocyclyl)(alkyl)aminoalkyl, substituted or unsubstituted 

(heterocyclyl)(aryl)aminoalkyl, substituted or unsubstituted alkoxyalkyl groups, substituted or 

unsubstituted hydroxyalkyl groups, substituted or unsubstituted aryloxyalkyl groups, or 

substituted or unsubstituted heterocyclyloxyalkyl groups; 

R16 and R20 may be the same or different and are independently selected from H, 

substituted or unsubstituted alkyl groups, substituted or unsubstituted aryl groups, or substituted 

or unsubstituted heterocyclyl groups;  

R17
 and R21 may be the same or different and are independently selected from H, 

substituted or unsubstituted alkyl groups, substituted or unsubstituted aryl groups, substituted or 

unsubstituted heterocyclyl groups, -C(=O)H, -C(=O)-alkyl groups, -C(=O)-aryl groups, 

-C(=O)NH2, -C(=O)NH(alkyl) groups, -C(=O)NH(aryl) groups, -C(=O)N(alkyl)2 groups, 

-C(=O)N(aryl)2 groups, -C(=O)N(alkyl)(aryl) groups, -C(=O)O-alkyl groups, -C(=O)O-aryl 

groups, substituted or unsubstituted heterocyclylalkyl groups, substituted or unsubstituted 

3. The method of claim 1, wherein the substituted or unsubstituted 2-benzimidazoly1-2-acetate is
reacted with the substituted or unsubstituted 2-aminobenzonitrile in the presence of the Lewis acid.
4. The method of claim 3, wherein the Lewis acid is tin tetrachloride.  - 169 -             5. The method of
claim 1, wherein the substituted or unsubstituted 2-benzimidazoly1-2-acetate is reacted with the
substituted or unsubstituted 2-aminobenzonitrile in the presence of the base.             6. The method of
claim 5, wherein the base is lithium bis(trimethylsilyl)amide.             7. The method of claim 1, further
comprising adding lithium bis(trimethylsilyl)amide to the substituted or unsubstituted
2-benzimidazoly1-2-acetate in tetrahydrofuran, and then adding the substituted or unsubstituted
2-aminobenzonitrile to the resulting mixture.             8. The method of claim 1, further comprising
forming the 2-benzimidazoly1-2-acetate by reacting ethyl 3-ethoxy-2-iminopropanoate hydrochloride
with a substituted or unsubstituted 1,2-phenylenediamine.             9. The method of claim 8, wherein
reacting ethyl 3-ethoxy-2-iminopropanoate hydrochloride with a substituted or unsubstituted
1,2-phenylenediamine comprises stirring the ethyl 3-ethoxy-2-iminopropanoate and the substituted or
unsubstituted 1,2-phenylenediamine in ethanol at a temperature of 90C.             10. The method of
claim 8, further comprising reacting ethyl 2-cyanoacetate with ethanol to form the ethyl
3-ethoxy-2-iminopropanoate hydrochloride.             11. The method according to claim 1, wherein the
4-amino substituted quinolinone compound is
4-amino-5-fluoro-315-(4-methylpiperazin-l-y0-1H-benzimidazol-2-yliquinolin-2(1H)-one or a tautomer
thereof.             12. The method according to claim 1, wherein the Lewis acid is tin tetrachloride or the
base is lithium bis(trimethylsilyeamide. 
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aminoalkyl groups, substituted or unsubstituted alkylaminoalkyl groups, substituted or 

unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl groups, 

substituted or unsubstituted diarylaminoalkyl groups, substituted or unsubstituted 

(alkyl)(aryl)aminoalkyl groups, -C(=O)-heterocyclyl groups, -C(=O)-O-heterocyclyl groups, 

-C(=O)NH(heterocyclyl) groups, -C(=O)-N(heterocyclyl)2 groups, -C(=O)N(aryl)(heterocyclyl) 

groups, substituted or unsubstituted heterocyclylaminoalkyl groups, substituted or unsubstituted 

diheterocyclylaminoalkyl groups, substituted or unsubstituted (heterocyclyl)(alkyl)aminoalkyl 

groups, substituted or unsubstituted (heterocyclyl)(aryl)aminoalkyl groups, substituted or 

unsubstituted hydroxyalkyl groups, substituted or unsubstituted alkoxyalkyl groups, substituted 

or unsubstituted aryloxyalkyl groups, substituted or unsubstituted heterocyclyloxyalkyl groups, 

or -C(=O)-N(alkyl)(heterocyclyl) groups; 

R18, R23, R24, and R25 may be the same or different and are independently selected 

from H, -NH2, -NH(alkyl) groups, -NH(aryl) groups, -N(alkyl)2 groups, -N(aryl)2 groups, 

-N(alkyl)(aryl) groups, -NH(heterocyclyl) groups, -N(heterocyclyl)(alkyl) groups, 

-N(heterocyclyl)(aryl) groups, -N(heterocyclyl)2 groups, substituted or unsubstituted alkyl 

groups, substituted or unsubstituted aryl groups, -OH, substituted or unsubstituted alkoxy groups, 

substituted or unsubstituted heterocyclyl groups, substituted or unsubstituted aryloxy groups, 

heterocyclyloxy groups, -NHOH, -N(alkyl)OH groups, -N(aryl)OH groups, -N(alkyl)O-alkyl 

groups, -N(aryl)O-alkyl groups, -N(alkyl)O-aryl groups, or -N(aryl)O-aryl groups; and 

R22 is selected from substituted or unsubstituted alkyl groups, substituted or 

unsubstituted aryl groups, or substituted or unsubstituted heterocyclyl groups. 

2.   The method of claim 1, wherein the substituted or unsubstituted 

2-benzimidazolyl-2-acetate is a substituted or unsubstituted ethyl 2-benzimidazolyl-2-acetate. 

3.   The method of claim 1, wherein the substituted or unsubstituted 

2-benzimidazolyl-2-acetate is reacted with the substituted or unsubstituted 2-aminobenzonitrile 

in the presence of the Lewis acid. 

4.    The method of claim 3, wherein the Lewis acid is tin tetrachloride. 
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5.   The method of claim 1, wherein the substituted or unsubstituted 

2-benzimidazolyl-2-acetate is reacted with the substituted or unsubstituted 2-aminobenzonitrile 

in the presence of the base. 

6.   The method of claim 5, wherein the base is lithium 

bis(trimethylsilyl)amide. 

7.   The method of claim 1, further comprising adding lithium 

bis(trimethylsilyl)amide to the substituted or unsubstituted 2-benzimidazolyl-2-acetate in 

tetrahydrofuran, and then adding the substituted or unsubstituted 2-aminobenzonitrile to the 

resulting mixture. 

8.   The method of claim 1, further comprising forming the 

2-benzimidazolyl-2-acetate by reacting ethyl 3-ethoxy-2-iminopropanoate hydrochloride with a 

substituted or unsubstituted 1,2-phenylenediamine. 

9.   The method of claim 8, wherein reacting ethyl 

3-ethoxy-2-iminopropanoate hydrochloride with a substituted or unsubstituted 

1,2-phenylenediamine comprises stirring the ethyl 3-ethoxy-2-iminopropanoate and the 

substituted or unsubstituted 1,2-phenylenediamine in ethanol at a temperature of 90°C. 

10.   The method of claim 8, further comprising reacting ethyl 2-cyanoacetate 

with ethanol to form the ethyl 3-ethoxy-2-iminopropanoate hydrochloride. 

11.   The method according to claim 1, wherein the 4-amino substituted 

quinolinone compound is 

4-amino-5-fluoro-3-[5-(4-methylpiperazin-1-yl)-1H-benzimidazol-2-yl]quinolin-2(1H)-one or a 

tautomer thereof. 

12.   The method according to claim 1, wherein the Lewis acid is tin 

tetrachloride or the base is lithium bis(trimethylsilyl)amide. 

 


