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 Idnases. 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 copglifighsnbREesivedaiEas 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 neovascularizatigﬁ g)uri%g a Mﬁ#g wound healing, the additional
capillaries provide a supply of oxygen and nutri , 8 mote tissue, and aid in waste
removal. After termination of the healing.pr s, ihe.2ogapillaties normal 'éggreaﬁﬂ aki, A.
"Vascular Endothelial Growth Fe}ct(?rl}sﬂgh% %ﬁg{ﬁl 5%0(;1&(%‘@%&%#“@}50? Eg)lrﬁts, gnd‘ in T%}r%%&rjgf
Academic -9- Dissertatiegiogsniss Siglugindersieri, Morscprsifcalicehaiteonsserabodbensd
Department of Pathology,iaariman nshisie. 109 erizea A RAVEF BE SIS RSP GlANAAM IFRGHANt role

in the growth of cancer cells. It is known that once a nest of cancer cells reaches a certain size, roughly
15 to 2 mm in diametef2HRE CSFRIEF BENSTA bitagesy dibp PABISbE ISR/ RFPBser TBthB A to grow

larger as diffusion will ngiibross Hiciehiar sHpRhetAEEanaeheplis i@ rpvehar@ea) and nutrients.

Thus, inhibition of angiogenesis is expected.to halt the growth, of.cancer cells, .
g pgaﬁnaceutzscal ormulations contamej:n suchﬂ;%nbl%:»rs, meﬁwds- of treating patients

10 with snch pharmaceutical formulations, and to methods of preparing such *

pharmaceutical formulations and inhibitors.

BACKGROUND OF THE INVENTION

Capillaries reach into almost all tissues of the heman body and supply

tissues with oxygen and nutrients as well as removing waste products. Under

15 typical conditions, the endothelial celis lining the capillaries do not divide, and
capillaries, therefore, do not normally increase in number or size n 2 human adult.
Under certain normal conditions, however, such as when a tissue is dm_nageci, or
during certain parts of the menstrual cycle, the capillaries begin to proliferate
rapidly. This process of forﬁﬁng new capillaries from pre-existing blood vessels is

20  known as angiogenesis or peovascularization. See Folkman, J. Scientific Arﬁerican
275, 150-154 (1996). Angiogenesis during wound healing is an example of
pathophysiological neovascularization during aduit life. During wound healing, the
additional capiilaries provide a supply of oxygen and mutrients, promote granulation
tissue, and 2id In waste removal. After termination of the healing process, the

25  capillaries normally regress. Lymboussaki, A. “Vascular Endothelial Growth

Factors and their Receptors in Embryos, Adults, and in Tumors™ Academic



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 DissertationZtUniversity of Helsinki, Molecular/Cancer
Biology Laboratory and Department of Pathology, Haartman Institute, (1999); Ullrich, A. et al., Cell 61,

203212 (1990) Bindiga gl 9AILIC G TR0 TRl sesmen RS plRshondaion o speci

tyrosine residues and subsequent activation of the catalytic domains for t sphorylation of
cytoplasmic substrat&$pratomegbos tshmiis Barmas lsigi it the vascular endothelium. These
include the vascular endothelial growth factor (VEGF) subfamily and the Tie IS receptor subfamily.
Class Il RTKs include VEGFR-1, Miptokfedisand Wiafs kR ipShibuyel: b it atodhodgeme:, 519-525
(1990); Terman, B. et al., Qncqgene §, 1677-1683 % 991); Aprelilcova, 0. et al., Cancer Res, 52,
746-748 (1992). -3- ?&%%tiite’ﬂ%%oﬂ’n f%r%c&uac]é?ﬁo Jfa%aé‘%é é:%lg%irse%c\rglas\?a%e&%lg%cégg? rljara, N. et °
al., Endocrinol. Rev. 8, #=85« A807ete), F8 e dsckn oyl torspisifiopl by Bind topRiTKs éndtudinghy EGFR-1
and VEGFR-2. DeVries, C, et al.. Science .989-.991 (1992) Quinn, T ., Proc. Natl. Acad, Sci.
90, 7533-7537 (1993). 8Fg%°‘s’f’tir§%r§%t%ss‘f’f?§5rh°%% |0Iﬁ&a(?1%SB%ﬁ%%a%?oﬁl%@%?%o%ﬁ%ﬁ%I Al
induces angiogenesiwiintnonghitoes g and/intiion by, hhdriabn biRrgioShests REApROEIM-20024
(1989); Connaolly, D. ﬁ&l@ﬁm'g%j@tﬂ%‘(%ﬁtgﬁc&ﬁ?od'ﬂs (1989); Ferrara, N. et al., Endocrine. Rew. 18,
4-25 (1997); Leung, D. et al”; Science 246, 13061309 (1989); Plottet, J. et al., EM130 | 8, 3801-3806

(1989). 10Because aiagiogenesis_is known to be critical tofge growth of cancer and to be controlled by
VEGF and VEGF-RTK, substantiaiSfifs b ERAsthHE @eﬁ%g%@&ﬂ?&%ﬂw%y?ﬁm are
antagonists of \1BGFiRiTiégiddbetalkyoinhdnttDrelt faoch dngid géfiftesisiaaing, feapekiihy dntbrfere or stop

tumor proliferation. A wide variety. of chemical compounds and.c ions haug heen, 1o reported as
having activity againgf%ﬁ‘uér%aor%}?ea%l@et @Séﬁ%-é%ﬁpso.ng{ﬁh&e%’fﬁgﬁ og qha?r%ﬁﬁt\aé%enva%?es such as
described in WO 98/41¥35D, vamilsoricertirfarnidb danRaivésesBeleld., /P81 /8834)4), antisense

compounds (see, e-%%%@ééﬁ?g@%mwﬁqgr INRIERASE D HotiQ AHSaR R Puinageline

derivatives (see, e.g., U.S. Patent No. 6,258,951) monoclonal antibodies (see, e.g., EP 1 086

RTKs. Signaling RTKs involves ligand binding and a shift in conformation in the

15 extefnal domain of the receptor resulting in its dimerization. Lymboussaki, A.
“Vascular Endothelial Growth Factors and their Receptors in Embryos, Adults, and
in Tumors” Academdc Dissertation, University of Helsinki, Molecuiar!Cancér
Biology Laboratory and Department of Pathology, Haartman Institute, (1999);
Ulirich, A. et al., Cell 61, 203-212 {1990). Bi.ndihg of the ligand to the RTK

20  results in receptor trans-phosphorylation at Spebiﬁé tyrosine rcsid_ues and subsequent

activation of the catalytic domains for the phosphorylation of cﬁytoplasmic

substrates. Id.

Two subfamilies of RTKs are specific to the vascular endothelium.
These include the vascular endothelial growth factor (VEGF) subfamily and the Tie
)5 receptor subfamily. Class I RTKs inclode 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); Aprelikova, Q. et al., Cancer Res. 52, 746-748 (1992).

Members of the VEGF subfarnily have been described as being able

to induce vascular pérmeability and endothelial cell proliferation and further



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 beuzimidazolyl compounds have recently been diéi:losed in WO 01/28993. These compounds
are reportedly capable of inhibiting, modulating, and/or regulating signal transduction -4- of both
receptor-type and nonideaemioaiysesing kifaseSranmgakiitagiselesddzenmpolfaaaoian a

quiriolone fragment bonded to the incjol r imida royp. The synthesis. of 4-bydroxy
qguinolone and 4-hydroa>1<y%&%ﬂﬁ%ﬁS(ﬂoegégti\%%ﬂ@%yl&éggé;%nma Aum é°r¥ e gﬁe] é’emé&.:)%or example,
Ukrainets et a have di8dBseaucthéiny MRESR-dfa84 NéitHikila s\ iy, ) hyeloRgicnaxesd, 289-
clihydroquinoline. Ukraj Ay, Tel Lefl. 42,07 (487748 (492 M&J««’?‘é@?!%év 1@3 Khimi
Geterotsiklichesldidi S@c%e |1n'£|)|'&2§ l5]'1'%19%('%21’4J11='(1 é?’).P l5-ainets has aﬁs’o disclosed thz syr?t'hé}sgig},lfa

anticorivulsive and antt#yrsigsdbtvingstiothenrdpraliitrpten ) epdeibriistsaldnsiadisaiogs such as

111-20x0-3-(2 henzIgilay el ooy HOmBRNGHe9ingIS. Ineeals. Kb Geirsigikicheskikh
Soedinii, I, 105-108 (1993); Ukrainets, J. et al., 1Chintiya Geterotsiklichesldich Soedinii, 8, 1105-1108
(1993): Ukrainets, |. e281 10034 (&8s Ermmoltyoipetad, doblBodn\adod: 16ThE <8 AIH8Y:s of various

quinoline derivatives iFglisglo3edtnlV @456 e heser oo pBymds ke AslOSEdREARIAlGlE Of
binding to nuclear hor e rece ‘and being useful far sti [ % st proliferation and bone
growth. The compoung%?)g‘rég%@%%@?ﬁ.lg%e%ib%i o GO I}ﬁ;ﬂg@;ﬁ%ﬁf ﬁprevention of diseases
associated with nuclear hormone receptor families_ 20Various quinoline derivatives in which the
benzene ring of tH& quinolone is sUbAHHsERIGINERRESE RIgIvL P decaiteid se reweior/ 18883, These

compounds are discloggrh@seipgdigatyy i mbaunaceuticahiermuations agg-asmedicaments_
Quinolone and coumarin derivatives have been disclosed as having 25 use in a variety of applications

unrelated to medicine HHE BAEH ISR R ERRERIRE Berrems AL I I irtiabaration of
quinolone derivatives faiibis@r Repliotemnnbgnrtizahie, copunoBitiona frdar sioj nesce piglifeaskies 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 2%@3’1@9&1&)! of chemical compounds and compositions have been
15  reported as baving activity against one of more the VEGF-RTKSs. Examples inclnde

guinoline derivatives such as described in WO 98/13350, aminonicotinamide
derivaiives (see, e.g., WO 01/55114), antisense compounds {see, e.g., WO
01/52904), peptidomimetics (see, e. g.,' WQ 01/52875), quinazoline derivatives
(seé, e.g., U.S. Patent No. 6,258,951) monoclonal antibodies (see, e.g., EP 1 086

20 705 A1), various 3,10,15,20-tetraaryl-porphyrins and 5,10, 15-triaryl-corroles (see,
e.g., WO 0(}{273'};'9), heterocyclic alkanesulfonic and alkane carboxytic acid
derivatives (see, e.g., DE19841985), oxindolylgquinazoline derivatives (see, €.g.,
WO 99/10349), 1,4-diazaanthracine derivatives (see, e.g., U.S. Patent No.
5,763,441), and cinnoline derivatives (see, e.g., WO 97/34876), and various

25  indazole compounds (see, e.g., WO 01/02369 and WO 01:’53268).

Various indolyl substituted compounds have recently been disclosed
in WO 01/29025, WO 01/62251, and WO 01/62252, and various benzimidazolyl
compounds have recently been disclosed in WO 01/28993. These compounds are

reportedly capable of inhibiting, modulating, and/or regulating signal transduction



-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 prepé‘dﬁng the pharmaceutical 10 formulations, and
methods of treating patients with the pharmaceutical formulations and conipounds. The present
invention provides adirsbgrestepaicompaidnds-hesdnorthe siasckinssds TSenpventiediatsngrovides

tantonaers of the compounds, pharmaceutically acceptable salts of the ounds, and
pharmaceutically 158 88¥£§?egg’éﬁ?§‘c?f‘iﬁlé‘?§l‘}¥o%? rs.e@trﬁ%iure_t &S ﬁ%?ﬁﬁa\%?ﬁé@c??ﬁ%ﬁ}& where, in
the first group of congpmipnds. 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 alkylgqingatieyk HoHpsdRb S isineer MasURRItse diRlig¥aminoalkyl
groups, substituted or unsubstituted arylaminoallcyl groups, substituted or wasubstituted

diarylamirmancy? grélp¥ad RS SaietrsidUR SUBEHRETE (EIEGGy BRAFIERSA Higabets&iBbtituted or. 5
unsubstituted beteragye WRaneapikylsgraes subgiiseddardmsyhstiiied sptieated Heterocyclyl

O ot A o D A AP N e
groups; 10R1, --22 12#, dndRitnipaGhertheidmheskdthdifedont 2nA38241(1992). Ukrainets has

also disclosed the synthesis, anticonvulsive and antithyroid activity of other 4-

10 hydrbxy quinolones and thio analogs such as 1H-2—0x0—3~(2—ben£imjdazolyl)-4-

hyrdoxyquinoline. Ukrainets, I. et al., Khimiya Geterotsiklicheskikh Soedinii, 1,

105-108 (1993); Ukrainets, . et al., Khimiya Geterotsiklicheskikh Soedinii, 8,

1105-1108 (1993); Ukrainets, 1. et al., Chem. Heterocyclic Comp. 33, 600-604,

(1987).

15 The synthesis of varions quinoline derivatives is disclosed in WO
97/48694. These compounds are disclosed as capable of binding to nuclear
hormoné receptors and being useful for stiruulating osteoblast proliferation and bone
growth. The compounds are also disclosed as being usefn] in the treatment or

prevention of diseases associated with nuclear hormone receptor families.

20 Various quinoline derivatives in which the benzene ring of the
quinolone is substituted with a salfur group are disclosed in WO 92/18483. These
compounds are disclosed as beiﬁg'useful in pharmaceutical formulations and as

medicaments.

Quinolone and coumarin derivatives have been disclosed s having
25 use in a variety of aﬁplications unrelated 1o medicine and pharmaceutical
' formulations. References that describe the preparation of quinolone derivatives for
use in photopolymerizable compositions or for luminescent pmpertieg inctude: U.S.
Patent No. 5,801,212 issued to Okamoto et al_; JP 8-29973; JP 7-43896; JP 6-9952;
IP 63-258903; EP 797376; and DE 23 63 459.



independently selected from Il, 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, substitiited or unsubstituted diaryiaminoalkyl
groups, 20substituted or unsuLstituted (alkyl)(aryl)aminoalicyl groups, substituted or unsubstituted

beterocyclylalkyl groups, substituteg Qpngubstiivtacsibeismes vaminaated & pHRsisyigiiuted or
unsubstituted (hetero%ggl)(aIkyB_arnlnoaIIcyI groups, substituted or unsubstituted

(heterocycly1)(azyDariozARAEGR6Y Rerapics; (- COpf P B g Path e st for omgounsts that dmBihg, be the
same or different and pigifegepandeapysaleciashirans tlbviah, Bumoks; Mador @hlbi0kiddagroups,
-NORgroups, -S11, -SR groups, -Ser-0)11" groups, -S(=0)2R24 gro -CN, substjtuted or
unsubstituted amidiny‘f'ﬁjr%tﬁﬁléa,lﬁﬂ EBF%%&@H&?@E{ ?ﬁia?#ﬁ %ér‘gﬁap utéfﬁf ptteaters

uu;u bstitu;ed prinﬁagyﬁmeégmllafyuﬂlr &erﬁian;naikgAgmdpsscselhsﬁEmemetﬂedlslr(funSjmbhﬁswﬂmg ?)ryl grogps,
substituted or unsubstjtuted allcenyl grqups, substit or upstity n oups, substituted or
unsubstituted heteroc%/%(félccg%aglslfxss%%gs{#a e cglrl%cr%g%%%rfﬂ%%%lﬁE‘i@r%%%ﬁy%ﬂ%‘%ﬁﬁgﬁ%sg
-C(-0)legroups, substituted or unsubstitated arninoalkyl groups, substituted or unsubstihned

alkylaminoalkyl 5 groups, substituted or |Wﬂg WW@&oups substituted or
unsubstituted azylaminoalkyl groups, substitu r unsubstituted diary

rninoalkyi groups, substituted

Or unsubstituted (aIkyl)(aryl)aminogﬂgyéggg&gﬁvéﬂgﬁtgm@ggrcldgﬁhgggggy Aetemregydylaminoalkyl

groups, substituted or unsubstituted diheterocyclylaminoalkyl groups, substituted or unsubstituted 10
(heterocyclyl)(alkyl)anieaiRpot dbludiae BasicqrrrerdinisH b RIPIRIES SYe RIS AR Hoalky
groups, substitutegl orfuhssibstitkiegdyemaIky-ghapparisktbstkuted pransubatifatedalaemiky
groups, substituted or unsnbstituted aryloxyalkyl groups, or substituted or unsubstituted .
heterocyclyloxyalkyl g?%%ﬁ%?lﬂ@l% d 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 unsubStieFsePeTkiFEsAINe BIOUMRS S OBt ARRY YrogrsaBaitdading Pamino
groups, substituted orstisabstituied diaiianinpeseups ksl dHer ddagdagtiiuted diarylamino
groups, substituted or unsubstitated (aLkyl)(ar Elﬁamino groups, substituted or unsubstituted alkyl
groups, 20 substituted” Wﬁ%ﬂﬁ’ﬁﬁ%éﬂcﬁ%&rg Es?f-%?-@ﬁ?gﬁéﬁéwgﬁr@%ﬁ&? Y C(=0)-aryl
groups; RIl5 selectpdbicosmlisutishitubethoeransithsttctddharyhgfdlpsingubstitdéed 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,

where, in the first group of comﬁounds:

Y is selected from —OR'® groups, -C(=0)-R"" groups, -NR”R¥
groups, substituted or unsubstituted alkynyl groups, substituted or unsubstituted



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 (heterocyclyl) groups, -N(heteroeyely1)2 groups,
-N(alkyl)(heterocyclyl) groups, -N(aryl)(heterocyclyl), -C(-0)NH(heterocycly1) groups, 30
-C(----0)N(heterocycly1)2 groups, -C(=0)N(alkyl)(heterocyclyl) groups, -8- C(-0)N(aryl)(heterocyclyl)
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 grcﬁjps_, -N(alkyl)(aryl) groups, -N14(lieterocyclyl)
5groups, -N(heterocyclyl)z groups, -N(alkyl)(heterocyclyl) groups, -N(ary1)(beterocyclyl) groups,

-0-alkyl groups, O-arylegdpeiyieter geyighyl axyainkaraunsues suRatiipamnsnppbsttiped aryl groups;
Rm is selected from H, substituted Of unsubstitated alkyl groups, substituted or unsubstituted aryl
groups, or substituteﬁ‘hﬂ%ﬁﬂéﬁtﬂ?@@ﬁ%?g%ﬁilﬁﬁﬂﬂ}%& groups, pHbSHINGY OX ARSI hstituted or

unsubstituted alkyl greylpsissdpstitutechoy wupsibaiitatacand@uospsiasyibsiituiag ronsybstituted
heterocyclyl groups, - lkoxy groups, aryl oups; -N112. substitute =substituted
heterocyclylalkyl groﬁ%iﬁﬁgtﬁﬁ%s %Qtﬁg%@%ﬁ@ay Qmmo%%&%’llérrga %, Sélg%%ﬁﬂﬁaeoé 150r unsubstituteq
alkylarninoalkyl groupssubstistitdtbelconcyslyimbitetalydigtkyimmintditisd grounpshssobstitatecher
unsubstituted arylarnjnoalkyl. S..subst Qr.= itieq di 00 S, substituted or
unsubstitutecl (aIItyl%gr%%E%ﬁgoéﬁ%ﬁ Sgrlg(ﬁjbf)qsﬁltl g%%%ﬁi?&%%ﬁuns%bﬁ%@ am%(?hl rsdups,
substituted or =substiebssiehted krnsubgrioupshsiiostaliEzoeupsuy B supsirRddinngaindegroups,

substituted or unsubg?}&%gl@gqr%g‘%po groups, substituted or =substituted (alkyl)(aryl)amino groups,
-C(=0)I-1, -C(=0)-alkyl groups, T(=D)-aryl groups, -C(=0)0-alkyl groups, -C(=0)0-aryl groups,

-C(=0)N112 C(=0)N711(alkyl) graups, -C(=0)N11l(aryl) ps, -C(ffi0)1\1(aUcy1)2 groups,
C(=0)N(ary1)2 groups, -C(:O)N(a%’ég}ﬁf%ﬁ%’%dd)f%’p]téj - f’féi)?-%et%ﬁ%l f/‘CIyl

10 R!, R, R?, and R* may be the same or different and are
independently selected from H, Cl, Br, F, I, -CN, -NOz, -OH, -OR" groups,
-NR™RY groups, substituted or unsubstituted amidinyl groups, substituted or
upsibstituted guanidinyl groups, substitrted or unsubstituted primary, secondary, or
tertiary alkyl groups, substituted or unsubstituted aryl groups, substituted or

15 unsubstituted alkenyl groups, suﬁsﬁmted or unsubstituted alkynyl groups,
substituted or vasnbstituted heterocyclyl grou;lns, substitmted or ynsubstituted
aminoalkyl groups, substituted or unsubstituted alkylaminoalkyl groups, substituted
or unsubstituted dialkylaminoalkyl groups, substitated or unsubstituied
arylaminoalkyl groups, substituted or unsubstituted diarylaminoalkyl groups,

20 substituted or mwsubstituted (alkyl)(aryljaminoalkyl groups, substitnted or
unsubstituted heterocyclylalkyl groups, substituted or unsubstituted
diheterocyclylaminoalkyl groups, substituted or unsubstituted
(heterocyciyl)(alkyl)aminoalky! groups, substituted or unsubstituted
(heterocyclyl}aryl)aminoalkyl groups, or -C(=0)R'® groups;

25 R’, R®, R’, and R® may be the same or different and are
independently selected from H, CI, Br, F, I, -NOz, -OH, -OR* groups, -NR*R?
groups, -SH, -SR* groups, -S(=0)R* groups, -S(=0)R* groups, -CN, substituted
or unsubstituted amidiny] groups, substituted or unsubstituted gnanidinyl groups,
substituted or unsubstituted primary, secondary, or tertiary alkyl groups, substituted -



25 groups, -C(=0)-0-heterocyclyl groups, -C(=0)N11(heterocyclyl) groups, -C(----0)-N(reterocyclyl)
groups, -C(=0)N(aryl)(heterocyclyl) 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)(heterocyciyl) 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 udsubstituted heterocycly1 groups, substituted
or unsubstituted heterocyclytalkyl groups, -C(=0)11, -C(=0)-alkyl groups., -C(-0)-aryi groups,
-C(t--0)N112, -C(=-0) i chicalsorth @@ RS ity AiNA{aNV) GroMRanned RN ’\FSQEQB%ted
-C(---0)N(ary1)2 groups, -C(=0)N(alkyl)(aryl) groups, -NH(heterocycly1) groups, - g’weterocyclyl)z
groups, 10 -N(alkyl)(h‘é‘té‘r‘%?@%ﬂfi‘)eﬁr%@ﬁg’, Wmﬁﬁhﬁ%&%m‘&%ﬁ‘ﬁ@ Bﬁ%é%‘f&‘f 4 BPTsubstituted
aminoalkyl groups, sulasiittiee o wasuHastiuEratotaynakyl ey PSS OhRttptechqIsuhsidsituted

diallrylaminoalkyi groups, substituted or u stituted arylaminoalkyl graups., substituted. o X
unsubstituted diarylarﬂ?n%nasﬁl( tg%egp%?’gﬁ%@ﬁ{) ity ﬁ'%bsgltt}%‘stf'ﬁu?reaﬁégﬁs)? %%%F%%ﬂ%}fyéroups,
substituted or 15dnsufstipreshhatmrod pelytavhitoadd disipktititediyl prsphstiinttoited or
diheterocyclylaminoa i LU ituted Xfmﬁl &“dﬁ‘&('ﬁ I ﬂ% tituted or
unsubstituted (heteroqcl%{l)?%@?%%ﬁwmaﬂ%ﬁ# Eg{)%ﬂgt%t%ty %ﬁ%%%bsﬂtut%e%%?koxy I%g/%%?ou §s
substituted or unsubsgtausd, pbistsjedian qrobpsntdostiatierdlamsonkitereurso wbylowipdikyIgroups, or
substituted or unsubstifited heter RexehUPMAASIRHRS oups, sultifaRd | MRXHREHha same or different

and are independently selected from H, 'substituted or unsubstitated alkyl groups, substituted or
unsubstituted aryl grotiBsteErGhdtminealor gHunssaRbEaE raer SeFeR itiups, R37 andRz may be the
same or differenI@nd(ﬁé&fﬁ@lﬁpﬂ;@g@m@@wmtg@ﬁg@mﬁgﬁﬂmwt@gwggm&&)stituteci allcyl groups,

substituted or unsubstjtuted aryl groups, substituted or unsubstituted heterocyclyl groups, -C(=0)H,
-C(=0)-alky1 groups, * 563-%@&[1%[@@@’&%%3 %‘fp%sélngﬁtmﬁ SR 38?5%’8&&@1{) ky1) groups,
-C(=0)N(alky1)2 groupsyuss(=0hbi{amyd )it gnoubpsnue] 2ty henr), gussieCir 0)abittydgroups,.

aryloxyalkyl groups, or substituted or unsubstituted heterocyclyloxyalkyl .groups;

R’ and R may be the same or different and are independently
15  selected from H, -OH, substituted or unsubstituted alkoxy groups, substituted or
unsubstituted aryloxy groups, -NH>, 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, substituted or unsubstituted alkyl groups,
20  substituted or snsubstituted aryl groups, -C(=0)H, -C(=0)-alkyl groups, or
2C(=0)-aryl gronmﬁ

‘ RY is selected from substituted or unsubstituted aryl groups,
substituted or unsubstinrted heterocyclyl groups, -C(=0)H, -C(=0)-alkyl groups, -
-C(=0)-aryl groups, -C(=0)O-alky! groups, ~C(=0)O-ary! groups, -C(=O)NHe,

25 -C(=0)NH(alkyl) groups, -C{=0)NH(aryl) groups, -C(=0)N(alkyl): groups,
C(=0)N{aryl) groups, -C(=0)N(alkyl)(aryl) groups, -NH>, -NH(alkyl) groups,
~NH{aryl) groups, -N(alkyl)z groups, -N(alkyl)(aryl) grdups,' -N(aryl): groups,
-NHi(heterocyclyl) groups, -N¢heterocyclyl): groups, -N(alkyl)(heterocyclyl)
groups, -Naryl)(heterocyclyl), -C(=0)NH (heterocyclyl) groups,

30 -C(=0)N(heterocyclyl): groups, -C{=0)N(alkyl}(heterocyclyl) groups,



-10- 0)0-aryl groups, substituted or unsubstituted heterocyclylalkyl groups, substituted or =substituted
arninoalkyl groups, substituted or =substituted allcylaminoalkyl groups, substituted or =substituted
dialkylaminoallod 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-heterocyclyl groups, -C(=--0)N11(lieterocyclyl) groups,
-C(=0)-N(lieterocycly1)2 groups, -C(=0)N(aryl)(heterocyclyl) gimps, substituted or unsubstituted
heterocyclylaminoalkyl groups, substituted or unsubstitutéd 10 diheterocyclylaminoalky! groups,
substituted or =substituted (heterocyclyl)(alkyl)aminoalkyl groups, substituted or unsubstituted

(tieterocyclyl)(aryDa[@ipp@jW(lag’rgthg%ﬁ%i%?&%Lg?%ggﬁmggdopﬁggmgﬁ groups, substituted or

unsubstituted allcoxyalkyl groups, substituteéd or unsubstituted aryloxyalkyl groups, substituted or
=substituted heterocy&f§8xyEmkgtEIB®sor 15-C(-0)-N(aLlcyl)(heterocyclyl) groups; 124, R22, le,
and 12.22 may be the same or different arid are independently selected from H,-N11(alkyl) groups,
-N(Frll(aryl) grolup; -m(alkyl)Z grounﬁhﬂ iMatyﬂe);ﬂfgmerll)s,-N‘ﬂIaIW(aImr)]@ﬂmps, -ll‘ﬂB(mthgwm*ylg grOUpj,
-N(heterocyclyl)(alkyl s, -N(heterocyclyl)(atyl) 20 -N(heterqay 2 groups, substituted
or unsubstittitecl aIIcy%é%geﬂq%%% sstittlﬁrécri%j? é}légﬁgstﬂgu(@@%%&g%u ,gfoqﬁ%%sﬁt-fg or o
unsgbstitutgd alkkoxy Wmﬁﬁm@&mbﬁ@bﬂ%ﬂm@m@y@bﬂgjm&s, substituteld or
=substituted aryloxy QR4 LSS ONR(OCTel IGakk -k RS DR groups,
-N(alkyl)0-alkyl groups, -l\%%ryl)o-aéﬁ& é?;éoup%,’-N_(aIIifyyIl)\g;-larylS bro%q[%,%ggS’-N(aryﬂo-gry %%’?J[ps; and
R22 is selected from SERtitdksahskiurd tstrenbaigeA 4l #Be Rubstituted or unsubstituted aryl groups,

or substituted or =substituted heterocyclyl groups. The invention provides a second group of
compounds including compoundsittayingethel stnatiresihsidutedne rsnefittreciyliodndsps,

pharmaceutically acceptable salts of the compounds, and pharmaceuticall cent ble salts of the
tautorners. 5In the sésggsr;ﬁ E}er%sﬁlbuo %%S%nﬁ%&%%fgmups’\?ﬁg %ﬁ%ﬁe fogrlﬁs‘-}g%&éFgu%é?rf}&-cfﬁ)O)-Ril
groups, -N1?"1282. 18¢esups, substituted or unsubstituted alkynyl groups, substituted or uusubstituted

heterocyclylallcyl groups, substituted or ansubstituted alkylaminoalkyl groups, substituted or
misubstituted dialkylaminoalkyl gie@psscietasiifubad sabstinseb shituiechdihasy |l amingaiyd, groups,
substituted or unsubstitut laryiamirioalkyl groups, substituted or unsubstitut alksz( yltaminoalkyl
groups, substituted or %%@f?ﬁstﬂﬁﬁ'é’%%@%%y% |§£ﬁ%?8aﬂ§ﬁf%‘%ﬁ%8f lslﬂ%}i) %{Rgﬁ? ?Qeurﬁx iituted
saturated heterocyclgtepsupO s sty odups Laylipstitneedsb etdtacydistioned beyimgrbsiusiesubstituted or

;Jrgf: %f’?*ﬁ%%ﬂ%%%@@ﬁfﬁm Of RO SHIHER ARG P SH ORI et Lo RSy QUG O QBFfedS Selected

15 or unsubstituted alkylaminoatky! groups, substituted or unsubstituted
dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl groups,
substituted or unsubstituted diarylaminoalkyl groups, substituted or unsubstituted
(alkyDY{arylaminoalkyl groups, substituted or unsubstituted alkylamino groups,
substituted or unsubstituted arylamino groups, substituted or unsubstituted

20 dialkylamino groups, substituted or unsubstituted diarylamino groups, substituted or
unsubstituted (atkyl)(aryl)amino groups, -C(=0)H, -C(=0)-alkyl groups,
~C(=0)-aryl groups, -C(=0)O-alkyl groups, -C(=0)O-aryl groups, -C(=0)NIb,
-C(=0)NH(alkyl) groups, -C(=0)NH(aryl) groups, -C{(=0)N(alkyl)2 groups,
-C(=0)N(aryD): groups, -C(=O)N(alkyl)(aryl) groups, -C(=0)-heterocyclyl

25 groups, -C(=0)-C-heterocyclyl groups, -C{=0)NH(heterocyclyl) groups,
vC(:O);N(heterocyclyI)z groups, -C(=0)N(aryl)(beterocyclyl) groups, substituted
or unsubstituted heterocyclylaminoalky} groups, substitated or unsubstituted
hydrexyalky] groups, substituted or unsubstituted alkoxyalky! groups, substitisted or



te, le, and R4 may be the same or different and are independently selected from H, CI, 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 alkenyl 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, s#bstituted or unsubstituted arylaminoalkyl
groups, substituted or unsubstituted diarylambroalkyl groups, substituted or unsubstituted
(alkyl)(arypaminoalicyl t?a%'ltéﬁg S ?I -C(,:=Q)R18
oops. o R e A lectec
from H, CI, Br, F, 1, -Ng2u©Hr SR yRabeDRreroreviymapes:-SR, -SR2groups, -S(= 0)R21
groups, -S(= 0)2R94 groups, -CN, substituted or unsubstituted amidinyl groups, substituted or
unsubstituted guanidinyl groups, 5 Rifbsiitete .oy bnsadostitsteddpitrmeandece hdrpenaadijertiary alkyl
groups, substituted Or u S%Q ituted aryl groups, substitu %ﬂ% masubstjtyted alkenyi graups,’

e{%c- aﬁmﬁl su stlxiégé 01I'J Bn%ﬁﬁ%%l%et} 2 Og %rst{%&l,e%#%l{ugﬁg or ?%H%SUHRBd

substituted or unsubstitite ynyi groups, S or eterocyclyr groups,
substituted or uns@bstigtegtdhgte mbyoiytadkyt grewips=E{8)E0cyrblpsrspi stbateadararnsubstituted

arninoalkyl groups, sugﬁm %@’%ﬁﬂ%%%%%@@{ﬁ%{%la‘ﬁe%%ﬁyl‘@@%alwpggg ; d or unsubstituted

dialkylaminoalkyl groups, su arylaminoalkyl groups; s Uted or

unsubstituted diarylanaitoaMyArnuqyes subist@itdtor Grs OGN H kR reyptariaA oyl yroups,
substituted or unsubstigidd. h_@gqg)ﬁm%q@byj QreUPSNBAY Bl Qr_@@g&mwﬁ(%oxyalkyl
uted a [

groups, substituted or Unsubstit koxyallcyl'groups, 15substituted or unsubstituted aryloxyalkyl
groups, or substituted ﬁp%uﬁgfﬁﬁéﬂ’ﬁ@@rbﬁﬂ%‘@ﬁox%ﬁﬁgﬂf@%ﬂ&% R selected from the group
consisting of -OH,tsubstitallgd GE Ry BISt e el KOXMITIRRSS S tptechor bsithstituted aryloxy
groups, -N1-12, substitute ar Ltjrasuhstitil;e alkélamiq(%.%o&lgshsu sititutteqd?ﬂfrépnsugﬁ ituted 20
arylanaino groups, subBHioted f li'rjljéﬁci? fruted fal?&/ Amino grro%us,ssfﬂbcs ifuted or unsubstituted
diarylamino groups, s\gostiteiteubetitutad wh stitatestiadkdydiidnyhemmnodgr gupgs suibstitutedoor unsubstituted

alkyl groups, SUbStitUt‘aﬂsﬁﬂ;&ﬁﬂﬁeﬁ&Mﬁfﬁ BEOMBR, nlslitda PRI ArRURR Rl i )-ary!

groups; 12.39 is selected from substituted or ‘unsubstituted aryl groups, 25 substituted or unsubstitated

heterocyclyl groups, EPEB)BCHEe] ey Brotse] (Ediahraraps] o oiRgrbops,
-C(=0)0-aryl groups, -GFAMNEAER oy Mkl ar eupsinmte(FQ) Mk daandigroups, -C( =0)N(alkyl)2
aroups, -C(-ONG@YLZ grous, OGN FovRss N1 (el grovps,

(heterocyclyl}{alkyl)aminoalkyl, substituted or unsubstituted

(keterocyclyl}aryl)aminoalkyl, substituted or unsubstituted alkoxyalkyl groups,

substituted or unsubstituted hydroxyalkyl groups, substituted or unsubstituted

20  aryloxyalkyl groups, or substituted or unsubstituted heterocyclyloxyalkyl groups;

R' and R* may be the same or different and are independently
selected from H, substinited or unsubstifuted'aiky! groups, substituted or

unsubstituted aryl groups, or substituted or unsubstituted heterocyclyl groups;

_ " R'7and R* may be the same or different and are independently
25 selected from M, substituted or nnsubstituted alkyl groups, substituied or
unsubstituted aryl groups, substituted or unsubstituted heterocyclyl groups,
-C(=0)H, -C(=0)-alkyl groups, ~C(=0)-aryl groups,-C(=0)NHz,
-C(=0)NH(alkyl) groups, -C(=0)NH(aryl) groups, -C(=0}N{alkyl): groups,
-C{=0)N(aryl): groups, -C{=0)N{alkyl)(aryl) gréups, -C{=0)0-alky! 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)(heterocyclyl) groups,
-C(=0)N(aryl)(beterocyclyl) groups, or substituted Or unsubstituted heterocyclyiallcyl groups; 12" is
selected from Il, -Nit, -N1-1(alkyl) groups, -NH(aryl) groups, -N(alky1)2 groups, -N(aryl)2 groups,
-N(alkyl)(aryl) groups, -NH(heterocyclyl) 5 groups,.-N(beterocycly1)2 groups, -N(alkyO(beterocyclyl)
groups, -0-alkyl groups, O-aryl groups, substituted or unsubstituted alkyl groups, or substituted or
unsubstituted aryl groups; 12' is selected from HiGubstituted or unsubstituterl alkyl groups,
substituted or unsubstituted aryl groups, or substituted or unsubstituted heterocyclyl 10groups;

R" is selected from HegulpiBuigs H5nsuisHuies &b esqiined %@g&ygﬁq@[}q?&gﬁituted aryl

groups, substituted or unsubstituted heterocyclyl-groups, -OH, alkoxy %roups, aryloxy groups, -Nit,

substituted or uusubStRSHEHESIRY FHREGY6H PE RSP O rSEPRUMEH TSI IRAEMR groups,
substituted or 15uns%ﬁﬁﬁg&ﬂ@lgﬁaﬁgj@g@f@mg,@uﬁg&?ﬁgﬁqﬁ@r&m@u@ﬂﬁuﬁg@n@wﬁgniuo groups, -

substituted Or unsubstituted (alkyl)(aryl)arnino groups, -C(=0)11,-C(=0)--alkyl groups, -C(=-0)-aryl
groups, -C(:O)O-alkﬁ‘t%’l%lﬂﬁg‘,g%@%@ﬁmﬁﬁﬁ%@}%ﬁﬁ gsa:@_&g ?S_llf'gl‘i%ff%{zbtﬂﬁg
-CézQ)NHéaryl)zgouﬂhrjﬂh(cmb : '@:)Nl(plIgrb@gl,roiamilmﬁﬂqﬁ)m@mﬁ}_&@rdwpﬂ,)(ﬁﬁgﬁ)ﬁmﬁaﬂékyu)(aryl)"g(jrloups, |
substituted or 20 unsubstituted heterocyc roups, sufstituted or ubstituted aminoalky
groups, substituted &F Urfst b@ﬂ?ﬁ?@%eiﬁ%f%n%ﬁ’é‘ﬁ%%g@h’;@%%& ?{ngglfgf HRshibstitutec
dialkylaminoalkyl grotijfs:; 3 NGs$(itereectpelvin gubgittECHAN IS thématigldrognospsubstituted:or
unsubstituted diaryla_repg&lg ‘Jﬂ%f Sig Q%tpt tr%?} r mwkﬂ;ﬁ Hegnéﬁ arylaminoalkyl groups,
-C(=0)-beterocyclylgroups, g @%%-Bﬁet o%yc&%’groups, -C%:O)NH fleterocy-elyl1) groups,
-C(=0)-19(heterocychetgregidilssuncytin) menys. ) tbbibrsed o WpgbtiipatedC (=0)-N(alkyl) (heterocycly 1)

groups, substityted qw%%&ﬁg@q&mb@gmmgml(grgﬁgggsﬂdggtituted or unsubstituted
hydroxyalkyl groups, -14- substituted or unsubstituted alkoxyadicyl groups, substituted or unsubstituted

aryloxyalicyl groups, BHEeEREESP HREesEiErRbt . VRSt It4 is selected
from 14, -OH, substittitedoey¢ifBuppiiind Al yogfeLnmssualitec aisartetbBjiduearylooxy groups;
"NE12, substituted Ongoups, substituted or unsubstituted alkoxyalky! groups, substituted or unsubstituted
aryloxyalkyl groups, substituted or unsubstituted heterocyclyloxyalkyl groups, or

15 -C(=0)-Nalkyl)(heterocyclyl) groups;

R® R%Z, R¥ and R* may be the same or different and are
independently selected from H, -NHs, -NH(alkyl) groups, -NH(aryl) groups,
-N{alkyl): groups, -N(aryl): groups, -N(alkyh{(aryl) groups, -NH(heterocyclyl)
groups, -N(heterocyclyl)(alkyl) groups, -N{heterocyclyl)(aryl) groups,

20 -Ntheterocyclyl): groups, substituted or unsubstituted allyl groups, substituted or
unsubstituted aiyl groups, -OH, substituted or unsubstituted alkoxy groups,
substituted or wmsubstitnted heterocyclyl grovps, substituted or nnsubstituted aryloxy
groups,lheterocyclyloxy groups, -NHOH, -N(alkyl)OH groups, -N(ary)OH groups,
-N{alky)O-alkyl groups, -N(aryl)O-alkyl groups, -N(alkyl)O-aryl groups, or .

25  -N{aryl)O-aryl groups; and

R* is selected from substituted or unsubstituted alkyl gronps,
substituted or unsubstituted aryl groups, or substituted or unsubstituted heterocyclyl

groups.



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 heterocyclyl groups, substituted
or unsubstinned heterocyclyiallcyl groups, -0(=0)11, -C(=G)}-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(g¥jyh)@da HOHRS: ék&%ﬂﬂ%@&ﬁ%%@h‘s gggdgeg@mmé)alkyl groﬁps,

substituted or unsubstituted allcylaminoalkyl groups, substituted or unsubstituted dialkylaminoalkyl

groups, substituted or SRRV RS e SMEER SBOpEIS 0b R GRERPOY I sBbamRateically
diarylarninoallcyl groupssepuipstituiR b ome astpsiitdte ddatidiandianinoalypderame i sppstimiec or
misubstituted heterocydylaminoalkyl, substituted or unsubstituted dilaeterocyclylaminoallcyl, substituted
or unsubstituted (hete%%ﬁ)(alkyl)aminoalkyl, substituted or urtsubstituted
(heterocyclyl)(aryl)aminoalLlcyl, substituted or unsubstituted allwxyalkyl groups, substituted or
unsubstituted hydéoxyalkyl groups Isdistiesed grynslibutinsds25aryloxyalkyl groups, or substituted or
uusubstituted heterocyclyioxyallcyi groups; le and le4 may be the same or different and are

independently selected from H, sulysiitudpeiaf fosubsHtfeupy(groOpR Splshi)tek@RUNsubstituted
aryl groups, or substituted or u subsc;[%uted Iageterocg/r%l& g{ou§)s; - %_ti d R'7 agd_Rzg may be the
same or different and BE RS ERUEH R SRR S A M S B SHRT e SR Y TREERE N groups,
substituted or unsubstiizttect iyl gkolipsiupsbatiuiettd ounsubstitetalch iatencoyallyd groyps, C(O0)H,

aroups. -Cl-ONaho A Bioias SN e LSS oo

groups, -C(= 0)0-¥Yyl grapsealindtiieers crubssutss i esnbiiaves yaylameyepdtiberosnbstituted or

unsubstituted arninoalig:grauPa: SHRMHHRL: Qi }%@WQ&F@@M&@&U@S, substituted or
unsubstituted dialkylaminoallryl %roups, 10substituted or unsubstitute arylaminoaliléa/l groups,

substituted or unsubs RRATEHI GRS SiRGR S BRI e ted saturated
(alkyl)(aryl)arninoOky her@upslylGirapy-haterowd vt gieuipsiniiR) dobetpioeyalyy Igioups,
_C(:O)N1_1(heteroc)/c%%&%%ﬂ%%’ﬁn%&ﬁs(%}ful\tl&] %E;%E%%}’ﬁﬁ}’y][)é rfJ)slf R%'substituted or unsubstituted

15  aryloxyalkyl groups;
Z is selected from O, S, or NR™ groups;

R', R%, R?, and R* may be the same or different and are .
independently selected from H, CI, Br, F, I, -CN, -NOz, -OH, -OR" groups,
-NRRY groups, substituted or unsubstituted amidinyl groups, substituted or

20  unsubstituted guanidinyl groups, substituted or unsubstituted primary, secondary,
.and tertiary alkyl groups, substituted or unsubstituted aryl groups, substituted or
unsubstituted alkenyl groups, substittited or unsubstituted alkynyl groups,
substituted or unsubstituted heterocyclyl groups, substituted or unsubstituted
aminoalkyl groups, substituted or unsubstituted alkylaminoalkyl groups, substituted

25 - or unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted
arylaminoalkyl groups, substituted or unsubstituted diarylaminoalkyl groups,
substituted or unsubstituted (alkyl)(aryl)amiboalkyl groups, substituted or
unsubstitted heterocyclylalkyl groups, or -C(=O)R" groups;



-C(=0)N(aryl)(heterocyclyl) groups, -C(=0)-N(allryO(aeterocyclyl) groups, 15substituted or
unsubstituted heterocyclyiaminoallcyl groups, substituted or unsubstituted hydroxyalkyl groups,
substituted or unsubstituted alkoxyalkyl groups, substituted or unsubstituted aryloxyalkyl 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(heterocyclyl) groups,
-N(heteroeyelyl)(allcy!) groups, -N(lieteroeyclyl)(arylygroups,. N(heterocycly1)2 groups, substituted
or unsubstituted alkyl groups, substituted or unsubstituted my! groups, -OH, substituted or

unsubstitutecl alkoxy groups, 25spbsfituied piautsubs Wiited Betesp eabrear auParsubstituted or
unsubstituted aryloxy groups, -NI-10H, -N(alkélr)OH I%rou s, -N ary&%H royps, -N(alﬁ%z)no-zglkyl groups,
-N(ary1)0-alkyl group!%%eﬂ@{]gi%}?)é@%ﬁ?idg%ﬂb » & Rtaly ot -GupeRard o’ -NRYRR is selected
from substituted or ug@p@tugfgdm@ggf@gpss@ubmmmpg, upsHbstitetechasy| JrPLRSHRIGWPStituted .
or unsubstituted heteroci%c%l %rou s. The invention&ro.vid%s a thirc{)]%roug) of ca unds including 5
compounds having tfe R BHFEOBRhE Scf’rjﬁilfﬁ)u diDSB Hoise &Y E{:%‘Bfable salts of
the compounds, andsphsitmed eviiaallysdetaptablersakiscofithg tandasreasy kikyierthie group of )
compounds: Y is selected from -OH. .SH. alkylthio groups,.arylthio groups, -:OR'’ 10 grqups, -C(=--0)-R"
groups, -N1t12R13 gs%f?glélﬁ%@ﬁ,usnﬁ%gsﬁ&% %ﬂﬁ@mﬁ%&t.ﬁ&%’é%‘&‘g g}lﬁﬁ%%“gﬁ %t?%%ﬁ FOL?REUbstitute.d
alkenyl groups, substitotiétited onsohdstitsed Allymnyl groups, ssbbgtiteded onswhsuibtdbesetaaliky| groups,
substituted or UnsubE{Wﬁ?dsﬂﬁéﬁﬁ%&%ﬁ@ﬁﬂﬂ;&&%%&%ﬁ%ﬂﬁﬁcﬂ#ﬂ SWI@H%{J inoalkyl

groups, substituted or unsubstituted diallcylanabioallcyl groups, T5stbs itlted or unstbstituted
arylaminoalkyl group®bsiBiast oreepsisHateS At BrA BRI ORIKSATS 9p $nsihsattisted or
unsubstituted (atky!) GEy:AamsaRF KSR RSsHHRSH b adQb4RRHP Al eaBiRIRAYEWgInoallcy|

groups, substituted or unsubstituted heterocyclyl groups, substituted or unsubstituted argl groups,
substituted or unsubSIRHEY A QBRI IIBIETATIAG IS | LB TRRpRpted or unsubstitute

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

groups, substitnied or unsubstittuted heterocyclytaminoalkyl groups, substituted or

unsubstituted hydroxyalkyl groups, substituted or unsubstifuted alkoxyalkyl groups,
15  substitated or unsobstituted aryloxyalkyl groups, or substituted or unsubstimted

heterocyclyloxyalkyl groups;

R’ is selecied from the group consisting of -O¥, substituted or
unsubstituted alkoxy groups, substituted or unsubstituted aryloxy groups, -NHz,
substituted or unsubstituted alkylamino groups, substituted or unsubstimited

20  arylamino groups, substituted or unsubstituted dialkylamino groups, substituted or
unsubstituted diarylamino groups, substituted or unsubstituted (alkyl){aryl)amino
groups, snbstituted or unsubstituted alkyl groups, substituted or unsubstituted afyl
groups, -C{=0)H, -C{=0)-alkyl groups, or ~-C(=Q)-aryl groups;

R" is selected from substituted or unsubstituted aryl groups,

25  substituted or unsubstituted heterocyclyl groups, -C(=O0)H, -C(=0)-alkyl groups,
-C(=0)-aryl groups, ~C(=0)O—alk_yl groups, -C(=0)O-aryl groups, -C(=0)NHz,
-C(=0)NH{alky}) groups, -C{(=0)NH(ary}) groups, -C(=0)N(alkyl): groups,
-C{(=0)N(aryl)z groups, ~C(=O)N(a]kyi)(aryl) groups, -NHz, -NH(alkyl) groups,
-NH({aryl) groups, -N{alkyl): groups, -N{alkyl)(aryl) groups, -N(aryl) groups,

30 -C(=0)NH(heterocyclyl) groups, -C(=0O)N(heterocyclyl): groups, '



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 heteroc')}éryl groups, substituted or unsubstituted
aminoalkyl groups, substituted or unsubstituted alkylaminoalkyl groups, substituted or unsubstituted
dialkylatninoalkyl grougs=eybsiiikitpcheeresybistitgteabarniz e getpss SIS itotee, of
unsubstitated diarylaminoalk % rou .substituted oy =substituted (alkyl)(aryDaminoalkyl groups;
substituted or :substﬁﬁ?g@f'ﬁ% é%rf)%?/%fy@@f(g#g%ﬁ%?%{yz : —%%ﬁmﬁsrbUps; R5, R6, le, and 125 may be
the same or different and are independently selected fromCl, Br, F, I, -NO2, -OH, -OR" groups,

-NR2R2t groups, -SH, -SR groupsR-S¢-selopted 5rgne HpsNE(-OY ey epeunt NVE (¥ @remsi0 or
LnSbstitated amidinyhganyns sSHRSULAIS RGNS B UAPIIVGTOS S Jutgs or

unsubstituted primary, secondary, or tertiary allcyl groups, substituted or =substituted aryl groups,
substituted or unsubsiREY ABHGTREIL %@?h[ﬁéﬂ%p%ﬂgﬁi’ﬁl@a BTRURS/ GFalpL s¥Bstituted or
unsubstituted heterooyelyhgroups, sitestiitstdrantinstinsiled alomndrcatisyhgeowps, substituted or
=substituted 15 dialkx{flamti)ntoalkxl rgups]j substituted or =substituted arylaminoallcyl groups, substituted
or unsubstituted diary Bsr‘ﬁuﬁété'fﬁyﬁg?’ l%p%,pssﬂbstituted or =substituted (alkyO(arypaminoalkyl groups,
substituted or =substituted heterocyclylaikyl groups, -C( ---0)1e groups, substituted or =substituted
aminoalky!l groups, substituted or Bsuldaterisd fete bcyRniigismhennayrbidusd Al s or 20

=substituted hydroxygheyligited B uaitiativied £ snsybsitdiedmlicaomliivhaauRs reibstiftigd or

unsubstituted arx{l}oxyalkyl groups, or substituted or unsubstituted beterocyclyloxyalkyl groups;
R9 and Rw may e tH&%H8Mme or different and are independently selected from H, -OH, substituted or
unsubstituted alkoxy groups, substituted or 25 unsubstituted aryloxy groups, -NI12, substituted or

unsubstituted alkylamino groups, Blibistielestedirem ibstitbtdaras panmebeistiphalkubsmnsd or

=substituted dialkylanging-gunsisubsiieiachal pepbstiged:diasy aminaiaiespsesdstituted or
unsubstituted (alkyO(aryOamino groups, substituted or unsubstjtuted aIk_yll groups, substituted or

unsubstituted aryl groBpS:CE: GI9. G afky PG SRS or T 2, SubStuiEd or unsubstitied

alkylamino groups, substituted or unsubstitnted arylamino groups, substituted or '

15  unsubstituted diatkylamino groups, substinuted or unsubstituted ciiarylamiuo Zroups,
substitited or unsubstituted (alkyh{aryl)amino groups, -C( :OjH, -C(=0)-alkyl
groups, ~C(=0)-aryl groups, -C(=0)0-alkyl groups, -C(=0)0-aryl groups,
-C(=0)NHz, -C(=0)NH(alky]) groups, -C(=0)NH(aryl) groups, -C{=0)N(alkyl)
groups, -C(=0)N(aryl)2 groups, -C(=0)N(alkyl}(aryl} groups, substituted o

20  ursubstifuted heterocyclylalkyl groups, substituted or unsubstituted aininoa]kyl
groups, substituted or unsubstituted alkylaminoaikyl groups, substituted or
unsubstituted dialkylaminoalkyl groups, substituted or unsubstituied arylaminoalkyl
groups, substituted ‘or unsubstituted diarylaminoalkyl groups, substituted or
unsubstituted {alkyl){(arylaminoaliyl groups, -C(=0)-beterocycly! groups,

25 ~C(£.b)-0~hetcrocyclyl gmupé,' ~C(=0)NH(heterocyclyl} groups,
-C(=0)-N(heterocyclyl): groups, -C(=0)N(aryl)theterocyclyl) groups,
-C(=.O)—N(alkyl)meterocyclyl) groups, substituted or unsubstituted

heterocyclylaminoalky] groups, substituted or unsubstituted hydroxyalkyl groups,



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)tgl(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)(arll groups, -N(aryl)2 groups,
-Ce=0)M1(lieterocyclyl) groups,  C(=0)N(heterocyclyZ)Z groups, -C(--0)N(alkyl)(beterocyclyl)
groups, or 10 -C(=0)N(aryl1)(heterocyclyl) groups; - Rl is selected from IT, -OH, allcoxy groups,
arszloxy glJ)r(OUpS NH%ubNﬁgﬂe(@aﬂ%ﬁaﬁ&@mb% amax%wlgﬂf&pspsubmmdﬁw)ﬁ gﬁ@umlsﬁms&aryl)Z groups,
-N(aRcyl)(aryl) groups, substituted or unsu st|1u eterocyc roups,
-N(beterocycly1)1 grdy ;55 QYR BT TR SEYR ‘gf’du 5%5%1%‘? R @ﬁ%ﬁ%ﬁﬂ{%’d aryl

groups; W2 is selected from H, substltuted or unsubstltuted alkyl groups, substituted or
unsubstituted aryl groups, or subsﬁlfumlé‘?-t@mﬁﬁ’ﬁsﬁut%lh&b?ﬁ@%MQWUWB%I@HNed from 11,

substituted or unsubg{ggﬁgdsgﬁym@gw%rg%@mggq Lrgﬂ shiRstiivied QpAIRKRE. substituted or
OX

unsubstituted heterocyclyl s, -OH, alkoxy groups, ary ygrou ps, -NI-12, substituted or

masubstituted héterd&se FHHF QF&?&”%E@H&%WW‘H&%Bét‘?WE@&%ﬁ‘ﬁﬁéEﬂéWﬁ?cﬂEB@%ubstltuted or
unsubstituted alkylarqipgaiod gfmﬁyﬁga@mymgpﬂﬁytg@bghﬁu@ammﬁhg&@ups substituted

or uusubstituted arylaminoalkyl groups, 25 substituted or unsubstituted iar /laminoalkyl groups,

substituted Or urlsub@ﬁfﬂ@ﬂ%ﬁlﬁ%{%ﬁ)’gmﬁ%ﬁlewa%wtgﬁk@llﬁd S0P BERRed alkylamino

groups, substituted mnhnﬂutbatﬁutﬁ:@ﬁmmtawunmgrtgu@@sssﬂmmtem @ winsbhifiiitt eyt adogamino

groups, substituted or. f % amlno groue . bstl uted or. unsubstituted (alicyl)(aryparitino
groups, -C(u--0)H, C =0)- I g oups, 1 Ol grrguﬁg ]%f(rO)O -alkyl groups, -C(-0)0-aryl
groups, -C(=-0)N112, -C(-0)N1-1(a IIcyI) roups -C 0)1411(ar [) groups, -C(=0)N(alicy02 groups,

-0(-0)N(ary02 d%ups -C(=0)N(al ﬁBW@PGEﬁ@eI@’(‘d@) -heterocyclyl

groups, -C(= 0)1’>11Jsememyﬁh&bﬂr@msc@ﬂbﬁﬁiwBﬂéﬁrgﬁi@kym@f@@@& nnsubstituted

CE O)N(alkyl)(“eter%rycglgp%r Bst:tuted or unsubstifuted heterocyclyl groups, substimted or
unsubstitnted heterocyclylalkyi groups, -C(=0)H, -C(=0)-alkyl groups,
-C(=0)-aryl groups, -C{=0)NHz, -C(=0)NH(alkyl) groups, -C(=0)NH(aryl)

15 groups, -C(=0)NalkyD: groups, -C{=0)N(ary})2 groups, ~C(=0)N(alkyl)ary))
groups, substituted or unsubstituted aminoalkyl groups, substituted or unsubstituted
alkylaminoallcyl groups, substituted or unsubstituted dialkylaminoalkyl groups,
substituted or unsubstimted arylaminoalkyl groups, substituted or vnsubstituted
diarylaminoalky! groups, substituted or unsubstituted (alkyl)(aryl)aminoalkyl

20 groups, substitiiec or unsubstiuted heterocyclylannnoaﬂcyl substituted or
unsubstituted diheterocyclylaminoalkyl, substituted or nnsubstiteted
{beterocyclyl}alkylaminoalkyl, substituted or unsubstituted
(heterocyclyl)(aryl)ammoaﬂcyl, substituted or unsubstituted alkoxyalkyl groups,
substituted or unsubstitted hydroxyalkyl groups, substituted or unsubstituted

25  aryloxyalkyl groups, or substituted or unsubstituted heterocyclyloxyalky! groups;

R’ and R® 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;



C(=0)N(ary))(heterocyclyl) 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
heterocyclyl groups, substituted or unsubstituted heterogyclylalkyl 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(aryl) 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 R(dsstiRitechpbe HxufostierediFirsaamihas isdagesdpshsubstituted or
unsubstituted dialkylarninpalieyl orpuns.aHRGHHIRH Ak nsE BRI EesLAY IERinAaly] groups, substituted

or unsubstituted diarylaminoalkyl groups, substituted or unsubstiruted (alkyl)(arypaminoalltyl 20groups,
substituted or unsubstititediEad B efprhindsikyics opuntbeiteed hegrstitlibaroups,

diheterocyclylaminoalkyL-gypstiteitedypr wpsplbspiuted Ldrateracyrdids (atkypruinoalkyl, substituted or
unsubstituted (heterocyclyl)(aryl)anainoalkyl, substituted or unsubstituted alkoxyalkyl groups,
substituted or unsubsf ‘?é%ﬁl(w&%’ %ﬁiﬁ}lbsr’o‘%?,,MW%EQIBP%S‘GB?@%W afB%allcyl groups, or

substituted or unsuhstii#eBlNeisMoyehe Xy aIEsiaryl) groupdR2 Mayabgitessgne or different
and are independently.!selected from H, substituted or unsubstituted alky| groups, substituted or
unsubstituted aryl grdﬁ%@@éﬁg{sﬁfﬁ?@a’ g%ﬁg’&%ﬂ{%‘#}%-E%tF(‘)Eng,%ﬁe;P&%{&%&ﬁnyfﬁ?”P > Randle
may be the same or dﬂiﬁeﬂemca_ndmﬁstdquémmy@ma ﬂmﬂimt@ymsummédiwmﬂnsupstituted allcyl
oS, oSt eC s kand o R U P UMBR LU IRCIRRKET 0TouPs.

-C(=0)14, -C(=0)-alkyl groups, 'yl groups,-C(=0)NH2, 5 -C(=0 11(alicyl) roups,
-C(=-0)N11(aryl}Yrospeieedomuamhoind eptnaeabiN girrry2 Biutipscd e{2osn@yHlaryl) groups,
-C(=0)0-alkyl groupséia%mmoam@gﬁ%e@ sibatibder erMpsHbRitRGNeRIAcYYIRIY! groups,
substituted or unsubstituted aminoallcyl groups, substituted or unsubstituted alkylaminoalltyl groups,
substituted or unsubSETRSd GERGPRAIFOSIRD SFoSs, b5 B LEIsY YHsEBtmed arylaminoalkyl

groups, substituted ord{r3pFlbted eharlammnsaliG(-gDoufEe epbsitiyipdoupsubstituted
(ally(@typaminoalioy, preyRe e R YE Y9 Mo; NG ARSI SRRy b aigePs

15 substituted or unsubstimted heterocyclylaminocalkyl groups, substituted or

unsubstituted hydroxyalkyl groups, substituted or unsubstituted alkoxyalkyl groups,
substituted or unsubstititted aryloxyalkyl groups, or substituted or unsubstituted

heterocyclyloxyalkyl groups;

R¥, RZ, R¥, and R® may be the same or different and are

20  independently selected from H, -NHz, -NH(alkyl) groups, -NH(aryl) groups,
-N{alkyl)z groups, -ﬁ(aryl)z groups,.-N(alkyl)(aryl) groups, -NH(heterocyclyl)
groups, -N(heterocyclyl)(alkyl) groups, -N{beterocyclyl){aryl) groups,
-N(heterocyclyl): groups, substitiuted or unsubstituted alkyl groups, substituted or
unsubstituted aryl groups, -OH, substituted or unsubstituted alkoxy groups,

25  substituted or unsubstituted heterocyclyl groups, substituted or unsubstifuted aryloxy
groups, -NHOH, -N(alkyl)OH groups, -N(aryDOH groups, -N{alkyDO-alkyl
groups, -N{aryl}O-alky! groups, -N(alky})O-aryl groups, or -N{ary)O-aryl groups;

and



C(=O)N}i(beterocyciyl) groups, -C(=0)-N(heterocyclyl)2 groups, O)N(alkyl)(heterocyclyl),
-C(-0)-N(aryi)(beterocyclyl) 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 beterocyclyloxyallicyl
groups; R", le, I(24, and le may be the same or different and are 20 independently selected from
H,-Nli(alkyl) groups, -N11(aryl) groups,- ‘N(allcyl)z groups, -N(aryl)2 groups, -N(alkyl)(aryl) groups,
-NH(beterocycly1) groups, -Mheterocycly1)(alkyl) group$8=N(beterocyclyl)(aryl) groups,
N(heterOcycly1)2 groups, substituted or unsubstimted alkyl groups, substituted or unsubstituted aryl

groups, -011, substituted or unsuRstituted-alkeon0ERRede D halitisehaumsHstityied aryloxy
groups, substituted or unsubstituted beterocyclgl groups, -N1-101-1, -N(alkyl)OH Ic};lroups, -N(aryl)OH

groups, -N(alkyl)0-afsHEH ST ReHRFBUEAQTE BaPes: N SHPST B L:08 Fryrbtrieted aiezeeistlary
groups; -21- faspselected 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, %@ﬁ@#j&%‘%&%‘a& @%%a}g)ép&}ﬁ&%ﬁr jtuted amidinyl

groups, substittred or unsubstituted guani groups, subs d or unsubstituted saturated
heterocyclyl groéips,ceuipstingebagimgribe bistettedl atkytemaroafihe gromsyds Ewimacesicalsubstituted

dialkylaminoalkyl grqupssyDSI GG dRRWRHlUGE arylamiraatiay ek Suhaliyigd or

unsubstituted diarylarninoalkyl groups, substituted or T0unsubstituted (alicyl)(arybaminoalkyl groups,
substituted or unsub@ERfE&E heterocyclylalkyl groups, substituted or =substituted heterocyclylamirioalkyl
groups, substituted or unsubstituted hydroxyalkyl groups, substituted or uusubstituted alkoxyalkyl
groups, substituted or unsubstitaied:ariiod yeadkepl offoupppwrdsubstituted or unsubstituted
beterocyclyloxyalky,1 groups; -01219 groups where R'9 15is selected from substituted or unsubstituted

aryl groups, substituted or unsubﬁ@gg@%tg&ﬁy@ﬂ,gggﬁm%@éﬁg,%ﬂaﬁg@g{}ygg%wv

heterocyclylalk}/{l) grc?glnj-ggﬁs, -C(=0)-R" groups, -NR"R" groups, -CN, substituted or unsubstituted
alkyl groups, substituted or unsubstiited alkenyl groups, substituted or
unsubstituted alkyayl groups, substituted or unsubstituted aralky! groups, substituted
or unsubstituted heterocyciylalicyl groups, substituted or upsubstituted
alkylaminoalkyl groups, substituted or unsubstituted dialkylaminoalkyl groups,

15  substituted or unsubstituted arylaminoalkyl groups, substituted or unsubstituted
diarylaminoalkyl groups, substituted or unsubstituted (alkyl)(aryl)aminoalkyl
groups, substituted or unsubstituted heterocyclylaminoalkyl groups, substituted or
unsubstittited heterocyclyl groups, substituted or unsubstimted aryi groups,
substiteted or unsubstituted heterocyclyloxyalkyl groups, substituted or

20  unsubstituted hydroxyatkyl groups, substituted or unsubstituted alkoxyalkyl groups,

or substituted or unsubstituted aryloxyalkyl groups;
Z is selected from O, S, or NR* groups;

R', R?, R?, and R* may bel the same or different and are
independently selected from H, Cl, Br, F, I, -CN, -NOz, -OH, -OR" groups,

25 -NRMR" groups, substitnted or unsubstituted arnidinyl groups, snbstituted 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,



C(=0)I-1, -C(=0)-aryl groups, -C(-0)Nfiz, -C(=0)NI-1(alkyl) groups, -C(O)NH(aryl) groups,

-C(=-0)N(alky1)2 groups, -C(=0)N(ary1)2 groups, C(-O)N(alkyl)(aryl) 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 25unsubdtituted (heterocyclyO(alkyDaminoallcyl

groups, substituted or unsubstituted (beterocyclyl)(aryl)aminoalkyl groups, substituted or unsubstituted
hydroxyalkyl groups, sufitiste d:oimsiEsithstiiedrabiery affodpgreupsisitbsiituieshattusgubstituted

aryloxyalkyl groups, or subsfjtuted and unsubstituted heterocyclyloxyalkyl groups; -NI\VV12.21 groups
where Rm is selected%%’agﬂt)iﬁ{f’lﬁ%d Ot ﬁthtgﬁ%gfifﬁfsél ﬁ]e teerxb%?/%’lfy%%garl&g%;ojﬁi’fg i t@fpoups
where R2' is selecteddromnsbstitdtditiylanmdabiitugectbe teromtifetyd grompshstDite®) 11, -C( 0)-aryl
groups,-C(=0)N112, -22- -C 239%21 % I% [QURS, ¢ %: %&M@@/@ S0 ‘_I%)JBK kyl)2 groups,
-C(=0)N(ary1)2 group_s,%a%c))N i%}l ?‘g’%l %rs'%&l}%s, ?% ggz)%) O-alkyl b%%% -??(éo O-a‘%’l groups,
substituted or unsubstibtasistmmaanpsamsebalsil st eansalips ersp Edpuiyddinoallwl groups,

substituted or unsubs{jﬁg@g%ﬁﬁ@lﬁg{g&gm%g%; gy@ﬁ;@gﬁm&r@gﬁgbstituted arylaminoalky!
Iky o}

groups, substituted or unsubstituted diarylaminoalkyl groups, substituted or unsubstituted
(alkyl)(aryl)aminoalkyl groups, substityted or unsybstituted heterocyclylaminoglkyl groups, substituted
or unsi, tinned hydroxyalLkyl groutég’sﬂubs it&Pé:P ot &Hé%%ﬁtﬁ%‘& %ﬁ(&o%?glﬁtﬁ%%rda}/ucps, substituted or
unsubstituted aryloxyaiksparbupy, st@sedstiutél 6, s Hhdiitdie, hetdreoRcydaikys ghSRIR 'or
substituted or nnsubstifiited hgterapye [z alkyl gy Qs Cler QIR gropns wherg Ras.is selected
from Il, 44112, -Nll(a‘&{iyl QP(%SS?-N%_%]) ggjkrloup%#?%f’al Sﬂil)gzgrgflijps, g@(a%l_)z_ g?gupss, A
-N(alkyl)(a_ryl) gHoupsT INsibetaretysidingt srpys - sbstsrssyayneahaiygbepraidarheerpbycly 1) (aryl)
groups, -N(beterocyclibidatarpssaubsititad Ohbrsubsiniad dorivaar QuRs seupstitutadeg

unsubstituted aryloxy groups, or substituted or unsubstituted heterocyclyl groups. . The invention

provides a fourth group BFESHBOTHIE HEOIRE ﬁﬁ@%’l’?ﬁ‘é@tﬁ%"fﬂ?ﬂ{%gP!%%%’Eér%?ﬁ’p%’&ﬁ%,wd

pharmaceuticall;(/]I acgepmb&mhm?ﬁmmﬁm(?mmdsstmmummmmwmﬂm@lmﬁlﬂis of the

tautomers. 20lii d.e faygth. of ¢ : . is selecte PH.2H It io groups,
0 BISHE, ShSORARHALR: romypoali? SBIRE RO - UM

arylthio groups, -ORI groups, - _ groups jroups, -CN, substituted or unsubstituted
alkyl groups, substitutelietamisosisiheretnsliahsigisupsreybsititedrolumsopsttmedraikynyl groups,
substituted or unsubsgiistied BiakyhaipgSURSHIShalky] groups, substituted or unsubstituted

(alkyD){aryl)aminoalky] groups, substituted or unsubstifuted heterocyclylalkyl

groups, -C(=0)R” groups, substituted or unsubstituted aminoalkyl groups,
substituted or unsubstituted heterocyclylaminoalkyl groups, substituted or

20  unsubstituted hydroxyalkyl groups, substituted or unsubstituted alkoxyalkyl groups,
substituted or unsubstituted aryloxyalkyl groups, or substituted or unsubstituted

heterocyclyloxyalkyl groups;

R® 2nd R™ may be the same or different and are independently

selected from H, -OH, substituted or unsubstituted alkoxy groups, substituted or

25 unsubstifuted aryloxy groups, -NHoz, substituted or unsubstiteted alkylamino groups,
substituted or unsubstituted arylamino groups, substitited or unsubstituted
dialkylamino groups, substituted or unsubstituted diarylamino groups, substimted or
unsubstituted (alkyl)(aryl)amino groups, substituted or unsubstituted alky! groups,
substituted or nnsubstituted aryl groups, -C{(=0)H, -C(=0)-alkyl groups, or

30 -C(=0)-aryl groups;



250r 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)aminoallcyl groups, substituted or unsubstituted heterocyclylaminoalkyl groups, substituted
or -23- unsubstituted heterocyciyl groups, substituted or unsubstituted aryl groups, substituted or
unsubstituted heterocyclyloxyalkyl groups, substituted or unsubstituted hydroxyacyl groups, substituted
or unsubstitated allcoxyalkyl groups, or substituted or atfsubstituted 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, -CI!*N@2sctéaHroRR15sghaLpsr MRLOdEL giegpsagabstituted or
unsubstituted aunicli I_g{r;o ps, suhbstituted or unsubstituted u(?nidig%/l‘#routpi, substituted or
unsubstituted primg}lsj,}égl ERERRIS S TE e AR SRR gF’BB%,Lﬁgut%tﬁ BROP P ER LEISERYEEY aryl groups,
substituted or unsupstitpiesiibdkiemyd graupsssubstitutechoydyisikiptitoted, allfsyOgioups, substituted or
unsubstituted hetcroeyclyl groups, substit Qr unsubstityte inoallcyl groups, stituted or
unsubstituted alkylﬁiﬁgfﬁ%yg%)ﬁl&%’s_u s_%%ég S ist fﬁ?’e%ﬁp dag%? aér(}ll noali Sﬂé roup &J
substituted or ensupstipred’{5ARBEmiHaYNGGins) sustitu{ed=6Ntikabd)imegsdiarylaminoalkyl
groups, substituted pr U e vl gzﬁﬂgl%] I OouUps.. ' tituted
heterocyclylalkyl groeu(ps?)?}#@ci@b%e rétfé?slgl 5, R % %%dﬁgﬁmgﬂ/%% %@%ﬁr@ﬁgﬁg%erent and are
_independently selecBdfrof{alkg), Beurs. -NRGEyLorpum1 2N GUgrbu prouan TIR@RH Xargboups, -SlI,
-SR22 groups, -S(.z QiR gﬁgﬁlﬁz srfuI2R74 B5RuR%R &Ly SivBSHtigd or unsubstituted amidiny|

I

groups, substituted or tunsubstiMted uanidinyl groups, substituted .or unsubstituted primary,
secondary, or tertiafy G YRS GHREYSiB NS o U rSIPYa B sRIGTEl P UBSttted or

unsubstitated@kenylgroyNGrsHRstHHER10]) Yharhstituted alkynyi groups, substituted or nasubstituted
beterocyclyl groups, 25substituted or unsubstiruted allcylaminoallcyl groups, substituted or

unsubstituted dialkylaminoalkyl grolRg;.siiRstifuiad orENSHR 'tt#gg@%r)é}?ilgﬁogtl rQuRs, substituted
itute ’ it (alkyly(ary

or unsubstituted diarylarninoallcyl groups, substituted or unsubstita ﬁ1i"noefﬂtyl groups,

substituted or unsubSiatsdresrseyRiHam) girvups NGkD)RErgpUpS (s #s.or nnsubstituted
arainoalkyl groups, NgdrayRs/iiuRARr sakaitiedheteraryshiaminealky QuHRS Rbshtyted or

unsubstitutecl hydroxyalkyl groups, substituted or =substituted alkoxyalkyl groups, substituted or
unsubstituted arylcR/aRS | QPGS G S Situnsa Srakyp sty Al iRy S Obs: 5Wand
R,14 may be the samenbsiiffalrent gnshpre independently selected from H, -OH, substituted or
unsubstituted alkoxy groups, substituted or unsubstituted aryloxy groups, -NI substituted or

=substituted allcylamino groupsz substitdtes sl pSUnstkied BNl AETIRRHEQURRy SHBRUted or
=substituted dialicylarniuo e%roups, substituted or unsubstituted diatylamino groups, substituted or
substituted or unsubstituted aryl groups, or substitted or unsubstifnted heterocyclyl

groups;

R™ is selected from H, substituted or unsubstituted alkyl groups,

20  smbstituted or unsubstituted aryl groups, substituted or unsubstituted heterocyclyl
groups, -OH, alkoxy groups, aryloxy groups, -INHz, substituted or unsubstituted
heterocyclylaikyl groups, substituted or unsubstituied aminoalkyl groups, substituted
or unsubstifuted alkylaminoalkyl groups, substituted or unsubstituted
dialkylaminoalkyl groups, substitited or unsubstituted arylaminoalkyl groups,

25  substituted or unsubstituted diarylaminoalky! groups, substituted or unsubstituted
{alkyt{(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{arylamino groups, -C(=0)H, -C(=0)-alkyl groups,



10unsubstituted (alkyl)(arypainitio groups, substituted or =substituted alkyl groups, substituted or
=substituted aryl groups, -C(rO)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(heterocyclyl) groups, -C(--O)Ngbete,rocyclyoz
groups, -C(=0)N(alkylyEtsteideytEroyemotids (OF-alled pupary (RetdeyEx B omtipS e® e ected

from PI, -OH, alkoxy groups,) eV » =V AAL PSR 05 QuRs:s-Nalltyl)a
groups, -N(aryl) 2 grou éwéé% -I\Id(alle?(‘:g/J (aryl =03 ﬁgi‘t%%%d %r :S%Sti}tﬁﬁeuc?gkyl a;,cfups,

) groups, su
41ll(beteracyclyl) grot S",M}b%%)‘fgﬁﬁf Aty AT Rt oy B EesEy 87 Substituted or
=substituted aryl groug&;upaﬁ.-c(:0)hda'lgtéﬁ@%gqtgﬂ)ﬁ@mﬂ,ﬁ@ﬂgﬁ@@&@ya@mﬁmged alkyl groups,
substituted or unsubstitute | groups, qr substituted or =substituted heterocyclyl groups; Au is
selected from H, ubsfg’vI ﬁa%)%i}/l&ﬁ%%rﬁﬁ%ﬂﬁﬁz&f%'l%l @fgﬁ?&]@gﬁ@%ﬁ‘ff%&%?%ﬁ%%‘éﬁmed aryl groups, -
substituted or unsubstiti(te @ Ntasd)iekybaytiripgrofk] , satstixytagiroupssulsiiuzed groups, -NIL, substituted
or unsubstituted hetergcyclylalkyl groups, substituted.or unsubstit inaal S, substituted or
unsubstituted alkylamﬁ%éﬂg ch%ﬂl%ons?as b&ﬁ?ﬁ?é’dsc‘% Sun(r%fé.tu gﬁtﬂ?@#%ﬁﬁt%%&’r%ﬁ%%ﬁé%&%é
substituted or =substitetinigdanineaukiivro alkox 1dsphswupadsdsiimtbetinpadstizigdanainoalkyl
groups, substituted orgzsbliiyegldallyandamiacalyl acatess ubSUIGaigpuRsHiycd

ed or nosubs

alkylaroino groups, substituted:or unsubstitute.d arylamino groups, substitu ituted
e s U R R TR Bl ,
-C(-=.0)0-aryi groups, sd@t@) ity s@fsa@NH{atinytheioupbaiGT 20k 1 igtonpasuBE@)ed(alky1)7
groups, aryl groups, substituted or unsubstituted heterocyclyl groups, substit_uted or
unsubstituied heterocyclylalkyl groups, -C(=0)H, -C(=0)-alkyl grbups,
-C(=0)-aryl groups, —Ct=0)NI—b, -C(=0)NH(alkyl) groups, -C(=0)NH{aryi)
15 groups, -C(=0)N{alkyl)2 groups, -C{=0)N(azryl)2 groups, -C(=0)N(alkyl)(aryl}
groups, substituted or unsubstituted aminoalkyl .groups‘, substinited or unsubstituted

atkylaminoaltky] groups, substituited or unsubstituted dialkylaminoalkyl groups,
substituted or unsubstituted arylaminoatkyl groups, substituted or unsubstituted
djarylamh_xoa]kyl. groups, substituted or unsubstituted (alkyI}(aryl)aminoalkyl
200 groups, substited or unsubstituted heterocyclylaminoalkyl, substituted or
unsubstituted dihetcrocyc]ylaminoalky], substituted or unsubstituted
(heterocyclyl)(alkyl)aminealkyl, substituted or unsubstituted
(heterocyclyl)(aryl)aminoalkyl, substituted or unsubstinited alkoxyalkyl groups,
substituted‘ or unsubstituted hydroxyalkyl groups, substituted or unsubstituted

25  aryloxyalkyl groups, or substituted or unsubstituted heterocyclyloxyalkyl groups;

R'6 and R? 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 beterocyclyl groups;



C(=0)1\1(arypa groups, -C(;=0)N(alkyl)(aryl) groups, -C(=0)-heterocyclyi groups, -C(=0)-0-heterocyclyl
groups, TC(=0)NH(heterocyclyl) groups, C(=0)N(beterocycly1)2 groups, -C(=0)N(allcyl)(heierocyclyl)
groups, 20-C(=-0)N(ary1)(lieterocyclyl) 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%r uusubstituted aryl groups, substituted or
uasubstitmed heterocyclyl groups, substituted or unsubstituted heterocyclyialkyl groups, -C(=0)14,

-C(-O)-allgfl( ggsu?sli -C(-;O)-aryl mguﬁgk@ﬁa@;gatﬂesmﬁd%wg&&@klkwﬁm?ﬂggp%ﬁw1-é(aryl) .
groups, -C(=0)N(allcyl roups, -C(=0)N(aryl roups, -C(= a aryl), oups, substituted or
unsubstituted aminoeﬁ?gﬁxg?lofggg,%ué’ﬁ?ﬂﬂséﬁy&r G%\?R?ﬁﬁ%ﬁgé]q%g%ﬁm%ﬁs, substituted or
uusubstituted dialkylaisutadtieddron gsogub stitutizo <l on subsitikeet dytaoydgllgyingeoups, substituted -
or unsubstituted diarylamiggallcy] gpaups, substituted, oryusubstituted (alk Haroirmalkyl groups,
B B S B TRl |

substituted or unsubstituted heterocyc e unsubstituted

diheterocyclylaminoatiigEEMBiiadiel groups oKt RtHastbrempgis 1 4O aindalkydupubstituted or
unsubstituted (heterogygl Hamingalkyl s i oF., stituted alleoxyalkyl groups,
substituted or msubstittﬁ%e@ hyd oi;%k;% g’jr_(l)ildpse,ﬁ sﬁil}sﬂ%ﬁgge@%%ngubs%eﬁry%xélic@#groups, or

substituted or unsubsfittétGremrtangepyl orpatiopiegrouprsubsnutegh Betesoripiptaling swnms.or different and
are independently selgglaghiop hsablrikiethalunsyRRsitHied.alerh ArolinmauRRiituged or

masubstituted aryl groups, or substituted or unsubstituted heteroegy y1 groups; Rn and 12' may

erocycl|
be the same or differ@YZHEPALM SEIBS e ofetpibsiiyted hethransn b gisiated alkyl
groups, substituted osubbitisdhstithéeskankg iRt isohpityiet Rl snsubstiuedReteragyelyl groups,

-C(rO)11, -C(-O)-alkylcggrglfggfnbgﬁgy?)g-%gygsgg%ggt?ﬁ;t% -ggl}lxgis]ﬁ%’stimted (alkyl)(aryDaminoalkyl
groups, -C(=0)-heterocyclyl groups, -C(= 0)-O-heterocyclyl groups,
-C{=0)NH((beterocyclyl} groups, -C(=0)-N(heterocyclyl). groups,
-C(-:O)N(a]kyl)(heterocyclyl) groups, -C(=0)-N{aryl)(heterocyclyl) groups, .

15  substituted or unsubstituted heterocyclylaminoalkyl groups, substituted or
umsubstituted hydroxyalkyl groups, substituted or unsubstituted alkoxyalkyl groups,
substituted or wnsubstituted aryloxyalkyl groups, or substimted or nasubstituted

beterocyclyloxyalkyl groups;

R® R® R*, and R* may be the same or different and are

20  independently selected from H, -NHz, -NH(alky!) groups, -NH(aryl) groups,
-N{alkyl): groups, -N(aryl)z groups, -N{alkyl)(aryl) groups, -NH(heterocyclyl)
groups, -Nheterocyclyl){alkyl) groups, -N(heterocyclyl)(aryi) gIoups,
—N(heterdcyclyl)z groups, subsiituted or unsubstimted alkyi groups, substituted or
unsubstituted aryl groups, -OH, substituted or unsubstituted alkoxy groups,

25  substited or unsubstitated aryloxy groups, substituted or unsubstituted heterocyclyl
groups, -NHOH, -N{alkyl)OH groups, -N(aryl)OH groups, -N(alkyHO-alkyl
groups,‘-N(aryl)O—alkyl groups, -N(alkyhO-aryl groups, or Naryl)O-aryl groups;

and



-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-alkyl1 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 diarylarninoalky!l
groups, substituted or unsubstituted (alkyl)(aryl)arainoalityl groups, -C(-0)-heterocyclyl groups,
-C(---0)-0-heterocyclyl groups, 25 -C(=0)N1-1(heterocyc groups, -C(=0)-N(heterocycly1)2 groups,
-C(-0)-Malkyl)(heterocyclyl) groups, -C(--0)-N(ary1)(lieterocyclyl) groups, substituted or unsubstituted
heterocyclyianahmallcyl groups, s@Bstitetkdted tosubstitited hy dioxpatikybdepersyistituted or
uusubstituted alkoxyalkyl groups, substituted or unsubstituted aryloxyalkyl groups.. or substituted or
unsubstituted 30 heter%?‘%P&F&?aﬁ%%%%%%ﬂ -grlslirg,’ ﬁTZ?ﬂj%ﬁ%éa%rdl ¥t‘3%’scrbnl%§§f %%e%ﬁré)?écr}#e Or
different and are indegervgently selected from 11,-Nfl(alicyl) groups, -NH(aryl) groups, -N(alkyl)2
groups, -N(aryl)2 groups, -N(alkyl)(aryl) groups, -N11(heterocyclyl) groups, -N(heterocyclyl)(alkyl)
groups, -N(lueterocyclyl)(aryl) grompsurilkheteha@cihpdeia RS 1eHDSHE WERP ORUNSUbSEULed allcyl
groups, substitutgdii or unsubstituted aryl groups, -OH, substituted or nnsub tit‘ute% alkoxy groups,
substituted or unstibstttte if%ﬁ&}bdf’ge}g%,°§d‘8§‘fﬁﬁ‘ﬂ&8%ﬁfﬂ%§ﬁ*8&ﬁf8’fé’& ﬁ‘é%tf%l&/ Rfi groups, -NHOH,
-N(alkyl)014 groups, -dhd(esyl)d kemidpg) Ntafisy pDsatiaddysoupsibshitay Kjfualicyl igrawpscly]
-N(allcy1)0-aryl groups or-N{br I%p ryl groyps., 10.and .. 2 is selected from substituted or
unsubstituted alkyl gr(%ﬂoﬁlg,s sﬂ%s%} u,tteegdgcr)r ﬂ%usﬁgksuﬁ?&t%] é?ﬁ%?(aj@és‘?r or Sut%hfﬁ etgég?rjunsubstituted
heterocyclyl groups. Inthwestiuieh drdoprofineikpbgrues atlsdiston erofiRibRAId, oyiRdngallglan -01215
group and R is seIect%gqﬁgg%mgg%tgp%Mgéiwﬁga@%@{w}c L@a%gyg%_&md%ybstituted or
uhsubstitute

unsubstituted dialkyraminoalkyl groups, substituted or alkylamirioallcyl groups,

substituted or un$UbsHieeiExsthEHmRDI(YelassnebetitmeasoPthssvEstioh e diERAEhinoalkyl groups,

substituted or unsubstisuiedARIARYINGBLRY, SRLRS BURSItMIBAiREN st UIRaR0alky]
(aLkyl)(aryl)aminoalkyl groups, substituted or unsubstituted betiroc clyl gr%‘é%s, substituted or

unsubstituted heteroc Wﬁﬁﬁ#ﬁ%%ﬂd%%}’@%&ﬂ%%?ﬂ PSS SR 8Ey clylaminoalky!
groups, .substituted omun&uﬁmﬂﬂﬁﬁo@yel@bmwxmmmﬁnmaﬂnﬁbtymetp&}dmsvalkyliqu:isor
unsubstitured (hetero‘é)’?n%!%@'ﬁ’t%o&’%},%éﬁ%'&f %gtgﬁﬁcyclyloxyalkyl groups; —OR " groups where R¥

15  is selected from substituted or unsubstituted aryl groups, substituted or unsubstituted

heterocyclyl groups, substituted or unsubstituted hetérocyclylalkyl groups,
-C(=0}H, -C(=0)-aryl groups, -C(=0)NHz, -C(=0)NH(alkyl) groups,
~C(=O)'NH(aryl) groups, -C(=0)N(alkyl): groups, -C{=0)N(aryl)z groups,
-C(=O)N(alky1)(aryl) groups, substituted or unsubstituted aminoalkyl groups,

20 substituted or unsﬁbstituted alkylaminoalky] groups, substituted or unsubstituted
diatkylaminoalkyl groups, substituted or unsubstituted arylaminoaltky! groups,
substituted or unsubstituted diarylaminoalkyl groups, substitated or unsubstituted

_ (alkyl)(aryl)airﬂnoalky] groups, substituted or unsubstituted heterocyclylaminoalky!
groups, substituted or unSubstimted diheterocyclylaminoalkyl groups, substituted or

25  upsubstituted (heterocyclyl)(aJky'I)am.inola]kyl groups, substituted or upsubstituted
(heterocyclyl){arylyaminoalkyl groups, substituted or unsubs_tit_uted hydroxyalkyl
groups, substituted or unsubstituted alkoxyalkyl groups, substituted or unsubstituted
aryloxyalkyl groups, or substituted and unsubstituted heterocyclyloxyalkyl groups;
NR®R? groups where R” is selected from substituted or unsubstituted heterocyclyl

30  groups; -NR®R” groups where R” is selected from substitated or unsnbstituted
heterocyclyl groups, -C(=0)H, -C( =IO)—ary1 groups,-C(=0)NH:,



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-A&terocyclyloxy groups, or substituted or
nnsuhstituted beterocyclyi groups. Still further provided are compounds of the first, second, third, and

10 fourth groups in whickhR&1ig 8§1¢ iedp om they e R-A9 B ekiRg-0f B talkyyQdngubstituted and

unsubstituted heteroc’éyclylalkoxi)'groups, and substitutgaﬂand unsubstitnted heterocyclyl groups.
Still further provided Gf& SSHEEREOBPthe i oHala Grthesyasotih POPEThERMEh 1(6 or 122 is

an alkyl group. Still faithenprefereeupb, corspatsads abthesfivuegronnsde hosssiusiafdd6 or 122 is.
an -011'9 group and 1219 is an alkyl group, ryl group, a.heterocyclyl group, or a heterocyclylalkyl
group. Prefe%ﬁ%&?ﬁ%@ﬂ %@?ﬁﬁﬁ%f’ggﬁ &%&HE@&%@#&%‘P *V%lded in which 122 is an
-OR's group and 124Gy kelactdiyirgroupupstlistiadedounaniistituted drgtardoydigibfcghgsoups, '
substituted or unsutéagg%?td ddiglhggaggmg{%l&(% r?ﬁg‘%bg&tiftit%eg Q cql%tgﬁtitytecsiuglski}él‘%rginoancyl
groups, substituted or Unsubstituted arainoahe groups, UBstittited OF unsu s‘t]ﬁlutecf 1larylaminoalityl
groups, substituted Giluhdtybitutect iy aropoatkyigrsubs; subdstireed dretrsubblmedaliyl
(aIkyI)(aryDamlnoaIEy(I_, Qg%ﬂ&ugﬁtgyh%g,pr syl ggdcIm%%%gl)éhgg%:g&,Og_Ssubstltuted or

unsubstituted heterocyclylanainoallcyl groups, substituted or unsubsﬁtuted diheterocyclylaminoallcyl
groups, substituted WrsubSEEstipEary thetesERyRIy DYpslikisa o1 NG ey Bt 35/ e alipatEIReRs or
unsubstituted (ieteraeyshti(3piRmRRatyhasRzytAR groups, bRedhuantianfudhakmmsdes

compounds having the structure Il. The inventionﬁjrovidgjs tautomers of the compounds,

pharmaceutically adt&FRm R LaHasy 1 seoLBin Sbifés ARd BrRseh 30ET &l SPeestbrEis of the
tautomers_ StructureNfith asTHisieljowdagsfommtayly groups, -N(alkyl): groups, -N(aryl) groups,
-N (alkyi)(al;yl) groups, ~-NHheterocyclyl) groups, -N(heterocyelyl}(alkyl) groups,
~N(heterocyclyl)(awl) groups, -N(heterocyclyl): groups, substituted or unsubstituted

15 aryl groups, substituted or unsubstituted aryloxy groups, or substituted or

unsubstituted heterocyclyl groups.

The invention provides a fourth group of compounds having the
structure 1, tautomers of the compounds, pharmaceutically acceptable salts of the

compounds, and pharmaceutically acceptable salts of the tautomers.
20 T the fourth gronp of compounds:

Y is selected from -OH, SH, aIky!ﬂﬁo groups, arylthio groups, -OR™
groups, -C(=0)-R" groups, -NRZR" groups, -CN, substituted or unsubstituted
alkyl groups, substituted or unsubstituted alkényl groﬁps, substituted or
unsubstituted alkynyl groups, substituted or unsubstituted aralkyl groups, substituted

25  or unsubstituted heterocyclylalkyl groups, substituted or unsubstitiuted
alkylaminoalkyl groiips, substituted or unsubstituted dia]kylaminoajkyl 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-



5 where: Y is selected from Il, -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 diarylgrninoalkyl groups, substituted or
unsubstituted (alkyl)(aryl)amithealkyl groups, substituted or 15unsubstituted beterocyclylamiuoaLkyl
groups, substituted or unsubstituted beterés:gclyl groups, substituted or ansubstituted aryl groups,

substituted or unsubstROTERFERHRREEROSY Eh0 BHERSy SbHRNEA AT CRSET SR ahes YRyl groups,

substituted or unsubstistaechaeyloxyatkybeiRuPsst Slosyhsitiatyo sk bsitiiieg:Agterocyclyloxyalkyl
groups; -30- R, le, le, le, R5, re, le, and R8 maﬁ{ﬂggﬂth same or different and are independently

selected from H, CI, BFESOtTRer hydqry gyl EEMRPGrS P8 B RVIE 2K OEANTE GP8RDs, -SH,
-SRI9 groups, -3(=0)1ergtdupsydd(er Q)R diadgied psy Substiddus unsubstituted anaidinyi groups,
substituted or 5 unsubstituted guanidinyl groups, substituted or uasubstituted primary, secondary, or -
tertiary allcyl grougs, substituted orzugsagfggg&lml grgymisg{gﬁ;@ted or unsubstituted alkenyl
groups, substituted or unsubstituted allrynyi groups, substituted or unsubstituted terocyclyl groups,
substituted or mtsubstituted alkylaminqalky] %%Légﬁ sul%stitguted or urgs bsti}ute dialkylaminoallcyl
groups, 10substituted or unsubstituted arylamin I@?ygrgupcs?aéﬁ%g{i uted B UiiBstituted
diarylaminoalkyl groupssdspeogtittitesteriud Supstitytell Ba)lEy 0(abBhhadiiw alkd, gbRipgraphstituted or
unsubstitated heterocy yl group i U ineal - substituted or
y'gﬂ#i %g?;?% ; %u%‘%f%?t%&“&%%%&%&i?@%%ﬁsﬁtgyélﬁﬁb%%ﬂl%s?ﬁ

unsubstituted heterocye _ groups, substituted or unsu _ droxyalkyl groups,
15substituted or unsulstelEE sk gy rowps, sUisttstoer craRsupstipaaryiRRYadRA gFoups, or

substituted or unqubst{w&gz*aﬁéﬁrlgﬁxgyj%M&lkﬂé@@%ﬁ@z\’r@@%ﬁ@&%ﬁ Moliiso; Rl is absent or
is Hif X7 is N; R7 is absent or is H if XI is N; and R8 is absent or is H if Xl is N;
unsubstifuted alkenyl groups, substituted or unsubstituted atkynyl groups,

substituted or unsubstirted heterocyclyl groups, substituted or unsubstituted
aminoalkyl groups, substituted or unsubstituted alkylaminoalky! groups, substituted
or unsubstituted dialkylanﬂnoaikyl groups, substifuted or unsubstituted

15  arylamimoalkyl groups, substlituted or unsubstitnted diarylaminoalkyl groups,
substituted or unsubstituted (alkyl)(aryl)aminoalkyl groups, substituted or
unsubstituted heterocyclylalkyl groups, or -C(=0)R" groups;

R’, RS, R, and R® may be the same or different and are
_ independently selected from H, Cl, Br, F, I, -NOz, -OH, -OR" groups, -NR¥R*
20 groups, -SH, -SRZ groups, -S(=0)R? groups, -S(=0)R* groups, -CN, substituted
or upsubstituted 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,
25  substituted or unsﬁbstitutcd alkylaminoalkyl groups, substituted or unsubstituted
| dialkylaminoalky! groups, substimted or unsubstituted arylaminoalkyl groups,
substituted or unsubstitted diarylaminoalkyl groups, substituted or unsubstituted
(alkyf)(arylyaminoalkyl groups, substimted or un;substimted heterocycivlalkyl
groups, -C(=0)R” groups, substituted or unsubstituted aminoalkyl groups,



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; Rl is selected from substituted or unsubstituted alkyl groups, substituted or
unsubstituted aryl groups', substituted or unsubstituteclféterocyclyl groups, substituted or
unsubstituted heterocyclylallryl groups, -C( =0)H, -C(groups, -C(=0)-aryl groups, -C(=0)0-alkyl groups,

-C(=0)O-aryl 30 groypsyfeaQNlizutistirnreDidtEHR iy bhOrOHRS: Tedord) NMikianvkh groups, -31-

-C(-0)N(alkyl)2 groups, -C(-0)N(aryl)2 groups, -C(.O)N(alkyl)(ﬁlaryl) groups, -N112, -NH(alkyl) groups,

-NH(aryl) groups, -N A2 GHOIE - R SRy PORRIS Rairyr Y ps: Ko Gty cly )

groups, -Q=0)N(lietes@eyrilirdd 2onaststitiiéa Q) id{alikyl) hetpro ey alydiged s, dkubstituted

5-C(----0)N(ary1)(beterocyd roups; _RH and R'9 may be the same or different and are
SRR v

independently selec & substimted alkyl groups, or substituted or =substituted
aryl groups; 1212 is selected from !!-l sub&tituted or =substituted alkyl groups, 10substituted or
unsubstituted aryl groups, or sub&itesddRormmskdateaag pedifstsupadprsupdependently is selected from

H, substituted or =subgitusegali! Q@F,%%b%%%&%ﬁ%%ﬂﬁ%@%ﬁ%ﬁ%ﬁrﬁ‘ﬂ%ﬁ%&hﬁ“wted or
=substituted heterocyclyl groups, -OH, aikoxy groups, arylox groupljslé -Nib, substituted or unsubstituted
ﬁgdﬁlk‘%s

15heterocyclylalkyl B sty sruRsubSR TRpEH; Siipe: SHPLamIRCEE RS ubstituted
alkylarninoallcyl grougsstaufatitisdupkmatasiiuesheialkdaminaalkdose upsivsubstifuted or
unsubstrtuteci arylarnjr]%gg%lj groups, substituted or =s bstitugeg,diazri}/éarninoallcyl roups, substituted
or unsubstituted dialkyiarmno groups, substituted or unsubstitute raryl_ no. groups, substifuted or
10 unsubstituted (alkyl){aryl)amino groups, substituted or unsubstituted alkyl groups,
substituted or unsubstituted aryl groups, -C(=0)H, -C(=0)-alkyl groups, or

-C(=0})-aryl groups;

R is selected from substifuted or unsubstituted atkyl groups,

substituted or unsubstituted aryl groups, substituted or unsubstituted heterocyclyl

15  groups, substituted or unsubstituted heterccyclylalkyl groups, -C(=0)H,
-C(=0})-alkyl groups, -C(=0)-aryl groups, ~-C(=0)0-alkyl gToups', ~-C(=0)O-aryl
groups, -C(=0)NHz, -C(=0)NH(alky!) groups, -C(=0)NH(aryl) groups,
-C(=0)N(akkyl)2 groups, -C{=0)N(aryl)2 groups, -C(=0)N(atkyl)}(aryl) groups,
-NH2, -NH(alky!) groups, -NH(aryl) groups, -N(alkyl)z groups, -N(alkyD){aryl)

20 groups, -N(aryl): groups, -C(=0)NH¢heterocyclyl) groups,
-C(=0)N(heterocyclyl): groups, -C(=O)N(alkyl)(beterocyclyl) groups, or
-C(=0)N(aryl)(heterocyclyl} groups;

R¥ is selected from H, -OH, alkoxy groups, aryloxy groups, -NHa,
-NH(alky?!) groups, -NH(aryl) groups, -N(alkyl)2 groups, -N(aryl): groups,
25  -N(atkyl{aryl) groups, substituted or unsubstituted alkyl groups, -NHheterocyclyl)
groups, -Nheterocyclyl): groups, -N(alkyl)(heterocyclyl) groups, or substituted or
unsubstituted aryl groups;




(alkyl)(aryl)amirioallcyl groups, substituted or =substituted alkylamino groups, 20 substituted or
=substituted arylamino 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(----O)N(alkyl)(aryl) groups, -C(--0)-heterocyclyi ¢ oups, -C(=0)-0-heterocyclyl groups,
-C(=0)N11(heterocyclyl) groups, -C(-0)1\7(heterocycly1)2 groups, -C(=C)N(alkyl)(heterocyclyl)
groups, -C(=0)N(aryl)(heterocyclyl) groups, substituted or unsubstituted heterocyclylaminoalkyl
groups, substituted or =substituted Y dseriratkg|fgraupssutstnindstiamabistriadstiogtgumems alkoxyalkyl
groups, subsiituted or SHERIH SR AMINBIN,9IRURS, O SHRRHIWE CLUARRI vyl
eterocyclyloxyalkyl groups; R14is selected’from H, -OH, alicoxy groups,. aryloxy groups, -NH;
-N11(allcyl) groups, -NECPggkyl) 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(beterocyclyl) groups, -N(hgféieeyieltddXgno i snbitaidd/ i hatetotdpcddy/ dkgrotgaps o
-N(aryl)(heterocyc¢lyl) groups: d R22 may join together 1o for to 7 mempered
saturated or unsa%lratg:u ,Sgﬁgsc%i?ﬁt%%f%grzsﬁlﬁl%%gﬁﬁ%o R%égh?gﬁrﬁ?%oﬁnugn;s %E‘%‘%ﬂ?shgtéfé’a’é(? rom
substituted or nsubstitgtewpalk@ralpzy subatidadosy gregstitiedsabyligtedipsswbstitnited or
unsubstitned heterocy ' JNsbsti roupS,-G=0)H,
-C(-0)-aikyl groups, C%Efégggggﬁ gﬁ}%@ﬁ%&éﬂﬁ%ﬁﬁ%ﬂ%&?%ﬁﬁlﬁ i?ﬁ%?)%%%ﬁy%gg%ﬁﬁbﬁgy groups,
-C(-=0)N(alkyl)2 group®, wespbstifedyiplaniepaiipsraaps oInheaiya aRMsEbeipsdsubstituted or
unsubstituted arninoallyg/iasRseSKAstitied g{@ﬁ@@g%}tu{g@@ﬂ@yﬂ@g@f@@}ﬁgggﬁyg@ugy,bstituted or
inasubstituted dialkylamingalkyl groups, substituted or unsubstitined arylaminoalkyl ﬁroggpﬁs@substituted

or wasubstituted Hiary SHHBEHS Stk miehdbrlanaealind o uRe:SH SR Ak | groups,
substituted or unsubstituen2Q hetercayelyiesuppalitigratipsusubstituteit: Ry lam stttk d

diheterocyclyiaminoalky| gro substit r unsubstituted (beterocyclyl(alkylamitioallcyl groups,
S R A e

e
substituted or unsubstituted (F terocyc§/ ary
alkoxyalkyl groups, suisiitviteies gnasphswisasidrgionypalipitutpddisaylsuistigreagso sRstgnsw bstituted

hydroxyalkyl groups, apshRgitiie dh@t Hnsyhatitied iglereqyahiaxvelubyteiSronps, R26 is selected

from H, substituted or unsubstituted alkyl groups, substituted or unsubstitutecl| aryl groups, or

substituted or =stDstitdteqREEFOEAPS: g&éF O-aliey? groups, -C(=0)O-aryl groups, '8(30%11{2’ '
-C(=0)NH({alkyl) groups, ~-C(=0)NH(aryl} groups, ~-C{=0)N(alkyl): groups,
-C{=0)N(aryl)2 groups, -C(=0)N(alkyi){aryl) groups, -C(=0)-heterocyclyl
groups, ~C{=0)-O-heterocyclyl groups, -C{=0)NH{heterocyclyl) groups,
-C(=0)N(beterocyclyl)z groups, —C(=05N(alk}fl)(heterocyclyl) groups,

20 -C(=0)N(aryli(heterocyclyl) groups, substituted or unsubstituted

heterocyclylaminoalkyl groups, substituted or nnsubstituted hydroxyalkyl-tgroups,
substituted or nnsubstituted alkoxyalkyl grou};;s, substituted or :}nsubstimted

aryloxyalkyl groups, or substitted or unsubstituted hetzrocyclyloxyalkyl groups;

R and R? may be the same or different and are independently
25  selected from substituted or unsubstituted alkyl groups, substituted or unsubstituted
aryl groups, substituted or unsubstituted heterocjaclyl groups, subsiinited or
unsubstituted heterocyclylalkyl groups, -C(=0)H, -C(=0)-alky} groups,
-C(=0)-aryl groups, -C(=0)NHz, -C(=0)}NH(alkyl) groups, -C(=0)NH({aryl)
groups, ~C{=0)N(alkyD): groups, -C{=0)N{aryl): groups, ~C(=0)N(alkyl)(ary})
30  groups, substituted or unsubstituted aminoalkyl groups, substituted or upsubstituted



-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(rO)alkyl groups,
-C(=0)-aryl groups, -0(-0)N112, -C(=0)NH(allcyl) 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 diarg*%minoalkyl groups, substituted or =substituted
10(aryl)(alkyl)amirioalkyl groups, substituted or unsubstituted heterocyclylalicyl groups,
-C(=0)-heterocycly 1 gpidREn ot easyitydd GroMREDsEHTA iRl REX DY }@tRupS,
-C(=0)-N(beterocyclyQ2 groups, C(=0O -N(alkylf(hereroc clyl) groups,.-C(---0)-N(aryl)(heterocyclyl)
groups, substituted SYRSEEBH T &y ﬁﬂfﬁ?&gf@%‘?ﬂkﬁl Sl B bEIHE bstituted
hydroxyalkyl groupsdzdfatiftiteder siosphsiibitaaal kaxysibsigiadaaisuisitiedronikgubstituted

aryloxyalkyl groups, substituted.or =substituted heterocyclyloxyalkyl groups, -OH, substituted or
unsubstituted alkoxfbor‘gﬁpg? Sl?tgustﬁf‘u%alg}ldﬂsﬁlguﬁ %tﬁte&?ed; Yg‘%&ﬁ;@ggr%%?gs? ???Sfﬁffﬁogrroups; '
RD' and R17 may joimsidgetined tilfacnoy SylamimakyberddidatadatednentBdrudaturated, substituted or
unsubstituted N-containing. ring. - Z ame or different and are
independently selec@gL Trrr;‘]())%#w,} (%wgﬁﬁ%?%%%%%%%&eﬂ?éﬁ%é&%e@ps -N(alkyl)2 groups, N(aryl)2
groups, -N(alkyl)(arybetptoapdyB(isxiiamaadkdnstisittab or alkgiigitouicd, adremliye dronpssubstituted aryl
groups, -OH, SUbSti%&%‘ﬁtﬁ{eH%%@%ﬂe@'lﬁ?&éﬁﬁﬂﬁwg%u%‘bﬁﬂéﬁﬁﬂe%%ﬁé{ﬁéﬁw atyloxy groups,
1, -

substituted or unsubstituted heterocyclyl groups, -N110 (alkyl)OH groups, -NSaryI)OH groups,

N(alkyl)0-alkyl grou@l%{é%@wamﬁﬂmwmi% YRV G BEDS.

10 R'® and R* may be the same or different and are independently

selected from H, substituted or unsubstimted alkyl groups, substitited or
unsubstituted aryl groups, or substituted or unsubstituted heterocyclyl groups;

_ R"and R may be the same or different and are independently
selected from H, substituted or upsubstituted alkyl groups, substituted or

15 unsubstitited aryl groups, substituted or unsubstituted heterocyclyl groups,

. -C(=0)H, -C(=0)-alkyl groups, ~C(=0)-aryl groups,-C(=0)}NHz,
-C(=0)NH(alkyl) groups, -C{=0)NH(aryl) groups, -C(=0}N(alkyD: groups,
-C{=0)N{aryl) groups, -C(=0)N(alkyl)(aryl) groups, ~-C(=0)O-alkyl groups,
-C(=0)0-aryl groups, substituted or unsubstituted heterocyclylaikyl groups,

20  substituted or unsubstituted aminoalkyl groups, substituted or unsubstituted
alkylaminoalkyl groups, substituted or unsubstituted dialkylaminoalkyl groups,
substituted or unsubstituted arylaminoalkyl groups, substituted or unsubstituted -
diarylaminoatkyl groups, substituted or unsubstituted (alkyl}(arylaminoalkyl
grou;is, -C{=0)-heterocyclyl groups, -C(=Q)-O-heterocyclyl groups,

25 -C(=0)NH(heterocyclyl) groups, -C(=0)-N(heterocyclyl): groups,
-C(=0)-N{alkyl)(heterocyclyl) groups, -C( =O)-N(ary1)(hetcrocyclyl) groups,
sﬁbstituted or unsubstituted heterocyclylaminoalkyl groups, substimted or
unsubstituted hydroxyalky! groups, substituted or unsubstituted alkoxyalkyl groups,
substituted or unsubstitted aryloxyalkyl groups, or substiruted or unsubstitited

30 heterocyclyloxyalkyl 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 Il 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. T0Still other compounds of structure Il are
provided in which R6 or R7 is an -OR15 group and 12.16 is an alkyl, aryl, heterocyclyl, or
heterocyclylalkyl group and the resg Bf e RiglestiR i spgrisistertawithadijfatthendbove-described

compounds Still further compounds having the formula Qf.siructure IT are rqvided in which R' is
selected from H, substiuted Hoernﬁlﬁ Sa %{%?é%naﬁto% fo?jgf)is&%%js%é%g d oﬁg%{)qgtﬁﬁot?é ’
heterocyclylalkoxy grobitaksibstituped-DiargiiaursdNelksddpen axgugrodhs (wtasatisiytited or

unsubstituted heteroc ¢ ' s ayi re Il are provided in_
s %aﬁtemcydytg%&(gfﬁ%ggggg&ggted%?org%%gg,)%:}IE,}#?\I%Z, 20substituted or

which In other compounds having the stru

=substituted hetefocycNhgesapEcivorpEptutabr bR rd TR Het siBE) BIVRK SR ap ST

Pharmaceutical formulatipns:ageolding seheanesensinventionmissaamtadumishipgiude any of the
compounds described above in combination with a pharmaceutically acceptable carrier. 25A method of

treating a patient in nEEFHPIEA AHBRES UL e AESRSe FEP NG RS B Rt el kinase is
provided which includgsupg--aUH Sty AR festye ayDioH heuphadiiseeltcaiformulation

according to the present invention to.a patient in n d]rlgﬁi 20f Furt roﬁ'ﬁpts features and
advantages of the inveNtibH wﬁ@ﬁgﬁg)ﬁf)@f?éﬁﬁ?g?h mﬁ @ianré/ Io%?élﬁédoées ?lrﬁ ona.lry1 ETOUPS;
10 and

R* is selected from substituted or unsubstituted alkyl groups,

substituted or unsubstituted aryl groups, or substifuted or unsubstituted heterocyclyl
groups.

In the fourth group of compounds, at Ieast one of R!, R, R®, or R is

15  an-OR" group and R is selected from substituted or unsubstituted
heterocyelylalkyl groups, substituted or unsubstituted dialkylaminoalkyl groups,
substituted or unsubstituted alkylaminoalkyl groups, substituted or unsubstituted
aminoalkyl groups, substituted or unsubstituted diarylaminoalkyl groups, substifuted
or unsubstituted arylaminoalkyl groups, substituted or unsubstituted

20 (g_l!;yl)(aryl)aminoaikyl groups, substituted or unsubstituted heterocyclyl groups,
sﬁi;éﬁtuted or unsubstitated heterocyclylaminoalkyl groups, substituted or
unsubstituted diheterocyciylaminoalkyl groups, substituted or unsubstituied
ihééérocyclyl)(alkyl)amjnoaﬂcyl groups, or substituted or unsubstituted
(heterocyclyl){aryl)aminoalkyl groups.

25 - Preferred 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 -NR'™ group.



SDETAILED 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. Thqu llowing 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 vastrafenehcothelindsgrowtdifecto theSepitoregrd st kinaddo@@Fh-1" is

an abbreviation that"%%%gjg éﬁ%ﬂﬁ%ﬂﬁ%ﬁé&gl&mﬁ%lw W@@WI% apgeghelia] growth

factor receptor-1 or is an abbreviafion that stands for kinase- insert
domain-containing reEBtorofistRIEHAL 25 Yersbstivteh sl at§¥Bwth 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 fiimabjestgeawtinfaciatsrettptarsh Genetathirdefatkefioedo a certain

element such as ydrggen or iz mesdt (inchids slsolppes, of nalelement. e ramg'e: an R
group is defined to intlu ydrogen or 1-1, It also includes deutefium and tritium.
alkoxy groups, substituted or upsubstituted heterocyclylalkoxy groups, substituted

or unsubstimted heterocyclyloxy groups, or substituied or wosubstituted beterocyclyl

groups.

Still further provided are compounds of the first, second, third, and
10 fourth groups in which R? is selected from the group consisting of H, F, Cl, -NO,,
substituted and unsubstituted heterocyclylalkoxy groups, and substituted and

uasubstituted heterocyclyl groups.

Still further provided are compounds of the first, second, third, and
fourth groups in which R® or R’ is an alkyl .group. Still further preferred
15  compourds of the four groups are those in which R® or R7 is an _ORY group and
R" is an alkyl group, an aryl group, a heterocyclyl group, or a heteroeyelylalkyl
group. |

Preferred compounds of the fourth group of compounds are provided

in which R’ is an ~OR" group and R* is selected from substitated or unsubstituted

20 heterocyclylalkyl groups, substimted.or unsubstituted dialkylaminoalkyl groups,
substituted or unsubstituted alkylaminoalkyl groups, substituted or unssbstituted
aminoalkyl groups, substituted or unsubstituted diarylaminoalkyl grbups, substituted
or unsubstituted arylaminoalky! groups, substitated or unsubstituted
(alkyl)(aryl)aminoalky] groups, substituted or unsubstituted heterocyclyl groups,

25  substituted or unsubstituted heterocyclylaminoalkyl groups, substimted or i
unsubstituted diheterocyclylaminoalkyl groﬁps, substituted or upsubstituted
(heterocyclyl)(alkyl)aminoalkyl groups, or substituted or unsubstituted

(heterocyclyl}(arylarinoalkyl groups.



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), CHZ@%ZCll(Cl—lS)Z,
-CH2C112CH(CH3)(CH2C113), -C1-12CH2CH(CH2CH3)2, 0420-bC(C1-13)3, -CILCH2C(CH2CHi)3,
-CH(CH)CII2CH(C1-13)2, -01(0-13)hHivantd) Gt kB ide HémbtRGH J2ki(E 180t (@t ) (CIT2CH3),
and others. The phrasg,also includes cyclic alicyl graups such as gy !B ropyl,.2 lobutyl
cyclopentyl, cyclohexy ,hgylé'l‘écﬁlg&l ,%‘ﬁ%%&%‘ié’o&’;% %esﬁ%lﬁpﬁﬁgggé %ﬁ%%“&“@%%ﬁé%%’gﬁ lEé\nd
branched chain alkyl gedisp¥ ge defipecdboveé phirneaskrticdlylets inahld 6dlp of Bydiivtathgisgroups such
as, but not limited to, agdamantyt H&rﬁférﬁﬂo#{ﬁg Rieyeiel2.2.2]Joclyl and such rings substituted with
straight and branched chain alkyl groups as déefined above. Thus, the phrase unsubstituted alky!
25groups includes primary alkyl groups, secondary alkyl groupsh@nd tertiary allcyl groups.
Unsubstituted alkyl groups may be bonded to one or more carbor atom( K’ oxygen atom(s), nitrogen
atom(s), and/or sulfur atom(s) in the parent compound. Preferred mﬂs&ﬁtituted alkyl groups include
straight and branched chain alkyl groups arg{ql cycli%alkyl groups aving 1 to 29 carbon atoms. More
preferred such -37- unsubstituted alkyl grotips have from L;to 1 \carb atofms while even more

I! pref unsubstitured alkyl groups
35 havirg from~kto 3 ca>bgn atoms and include methyl,
hstituted|alkyl” réfers to aft unsubstituted alkyl group as
asarbortts).or hifdrogen(s) axe replaced by a bond to
non-hydrogen and non-carbon atoMis such fs, butfiot limited to, a halogen atom in halides such as F,
Cl; Br, and I; and oxygen atom in groups sugh as hgsdroxyl 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"' graups, and sulfoxide groups; a nitrogem[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 trialkylsilyl groups, diallcylarylsilyi groups, alkyldiarylsilyl
groups, and triarylsilyl groups; and 15 Gther heteroatoms in various other groups. Substituted alkyl
groups also include groups in which one or more bonds to a ce}gbon(s) or hydrogen(s) atom is replaced
by a bond to a beteroatom such astoRy§EHSA EarbEhyICEaridky| FENase stk gPSUPE RRTogen in groups
such as imines, oximesik¥RIFazQoes, -and wichesR 'Prefepc dubishsiityiadalkygesapairclude, among
others, alkyl groups in which one or more 20 bands tg a carbon or h]}gdr%geg atom [s/are replaced by
one or more bonds to groups, substituted or unsubstituted alkenyl groups, substiiied or unsubstituted

10 alkyny! groups, substituted or unsubstituted aralkyl groups, substituied or

defined above in which one or more_bend

unsubsiztuted heterocyclylalkyl groups, substituted or unsubstimted alkylamie .yl
grc;{lps, substituted or unsubstitated dialkylaminoalkyl groups, substituted or
unﬁubstitutcd arylaminoalkyl groups, substituted or unsubstituted diarylaminoatkyl
groups, substimuted or unsubstituted (alkyl)(aryljaminoalky! groups, substituted or
15  unsubstituted heterocyelylaminoatkyl groups, substituted or nnsubstitated
heterocyclyl groups, substituted or unsubstituted aryl groups, substimied or
unsﬁbstituted hydroxyalkyl groups, substituted or upsubstituted alkoxyalkyl groups,
sub§ti.tuted or unsubstituted aryloxyalkyl groups, or substituted or nusubstituted

heterocyctyloxyalkyl groups;

20 X!, X2 X, and X* are selected from C or N, and at least one of X,
X2, X, and X' is N;



fluorine atoms. One example of a substituted alkyl group is the trifluoromethyl1 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, (aryl)(betmocyclyl)amine,

or diheterocyclylamine group. -38- The phrase "tfSubstituted 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, iaaphthenw®!brAvay, of examplR’ Althorbihephmsensiosaisstitdradaary!”
includes groups containing condensed rings. such as 5naphthalene, it does pot include aryl groups that
have other groups stich'a %"Iﬁgﬁ%}yhsg%cben%&ﬁ?&hg%cﬁfo ’nqe meh' ] 592%6 & %A groups
such as tolyl are consIRERA frenpin 1G(sesRYstiiey &iH), g8RibsrampsesirH@ R Bemnps preferred -
=substituted aryl grayp isny: linsubstituted aryl groups be bonded ne.or.mare carbon atom(s),
oxygen atom(s), nit%{geﬁg on‘%&u,pghﬁ%sp sgllj ﬁro Is{lélr% s%t%?{%%ﬁg%l ?e%to c%%%%ﬁ%@%dg%ever. ,
The phrase 'suldstituasbsttugrd gpatidsthersapnesnbetiviiag wvithsespiesedopeisuaystisatendary] groups that
substituted alky!l gro%ap}ag]wgtié;%%ggﬁ}b%ﬁ§égp§}igﬂg%gsﬁgﬁy&ggp}”pﬁ%ml_l—bg\’/v&\ég{mﬁeﬁ%stituted aryl

group also includes aryl groups in which one of the aromatic carbons is’bonded to one of the

non-carbon or 15 norypataHeth alltemik siedwes sebstwerioanasasstHef -BRmhATERBYPS in which one or
more aromatic carbepssehitbe anharur.isdonded a2 sehstituesancio raastiuted alkyl, alkenyl, or

alkynyl group as defined herein. This includes bonding arrangements in which_two carbon atoms of an

aryl group are bond U YRR, AHE & SRS SHIRGANLAR SR VIDHD [ reneid &r9Red ring system
(e.g. 20 dihydromapkiisyitoietesralaydpnash hyRmituisqthe-aipasebsth it weshaiydtitnetides, but is not
limited to tolyl, and hydroxyphepyl among others. The phrase "unsubstinned alkenyl" refers to
straight and branchgéarc‘ﬁ%%r?né)ﬁg‘i [15% Ef?o g%%%% %rsuﬁ?&ségaletscf%@\g\%ﬁ}raé’%%g%% =substituted
alkyl groups as defigechphowbstancepirthmtubbitasi beerdoudtélighgrexsissidetvgeh dwo 25 carbon
atoms. Examples in it vinyl,~CH=C( -:¢11--C(C1-13)2,
-C(C11-3)=C(H)2, g%%ﬁ%ﬁ%’??%%@ %%J(ﬁfzéﬁlz‘@?%%hégcg%ﬁé@ﬁg cyclopentenyl,
cyclohexadienyl, bubStHESYEpemiaabay srnash sslstiBiy aniasipBitésd hydoxyalkyl greppphrase

'substituted alkgnyr imsifie. S3NeS0BARIAG With Grinpnsubstititedalkkemd:@iaups that substituted
alkyl groups had with respect to onsubstitated ala?yl groups. A substituted alkerr%l roup includes

alkenyl groups in wiTEH RYRGH.EREBH 8F FHERUIR/ET Y EHIRGEFYSE Paion &8UBe Honded to

is absent or is H if X' is N; R‘5 is absent or is H if X% is N; R’ is absent or is H if X°
is N; and R? is absent or is H if X* is N; '

R’ js selected from H, -OH, substituted or unsubstituted alkoxy
20 groups, substitnted or ungubstitoted aryloxy groups, -NH->, substituted or
unsubstituted alkylamine groups, substituted or unsubstituted arylamino groups,
substituted or unsubstitnted diatkylamino groups, substituted or unsubstituted
diarylamino groups, substimted or unsubstituted (alkyl)(aryl)amino groups,
substituted or unsubstituted alkyl groups, substituted or unsubstituted aryl groups,
25  -C(=0)H, -C(=0)-alkyl groups, or —C(=0)-aryl groups;

R is selected from substituted or unsubstimted alkyl groups,
substituted or wosubstituted aryl groups‘, substituted or unsnbstituted he_terocycly} '
groups, substituted or unsubstituted heterocyclylalkyl groups, -C(=0)H,
-C{=0)-alkyl groups, ~C(=0)-aryl groups, -C{=0)0-alkyl groups, -C(=0)0-aryl

30 groups, -C(=0)NH:, -C(=O0)NH(alkyl) groups, -C(=0)NH(aryl) groups,




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 groupsdtFIBaleiia growpsarGon@iNianmihgirogenGter iy bbnddée b gragrhon triple

bonded to another car qqghﬁgﬁ E’aTno %rgh ﬁ%ﬂﬁsorﬁ&ﬂqnydéf’&%@ af@m%}géﬁgged toa

carbon not involved in a triple er car on. The phrase aunsubs arallcyl" refers
to unsubstituted alkyl gFeups ﬁ(@!@ﬁﬂé@%v@(mmtmwwlﬁ&rbon bond of the unsubstituted

20 2 alkyl group is repL@qe.q) F-Nalolgla R IrQUIDRS( g}yﬁ rge(lasm@le methyl
(-C133) is an unsubstimted a B\@ll grou% 9 yd?té)gen atom gﬁ%e methy gror?% is replaced by a bond to

a phenyl group, suth aSif %Eﬁ%ﬁﬂ‘i@%’étﬁﬂﬂ‘\%re 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, diph&iyamiel Y/ manbelitpliemdethdif{eCit (@6t SEaa@pndynong others.

The phrase substitutegﬂ%ggégx@% %ggenﬁm gmmtw%]ﬁyggﬁsto&qﬁ%ﬁg&ﬁ%g aralkyl groups that

substituted aryl groups respect to unsubstituted a However, a substituted araikyl
group also includes -4@subsawsl mslhBienrs: 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 (sQ}{exelt From andutstiR(2d raetihytibemnidd atgngoathers. 5The

phrase ' unsubstr#}ed het %cl r ref8£§ t?egoth %@%@%tlgrasﬂ%g@t omantéctrslpgncegrggound &ncludrng
monocyclic, bicyclic an ycyc ic ring comp%ﬂ’n c¢has hot fimite to, quinucli (ﬁw ontaining 3
ar more ring membersga)tmﬂhrch one or more is a heteroatom such as, but not limited to, N, 0, and 8..
Although the phrase "unsubstitated lieterocyclyl" includes condensed 10 heterocyclic rings such as

benzimidazolyl, it does not incIude;tiétggew,e&yifgfrmjﬂssﬁhﬂhhﬁa@@ﬂn@ngfmu@su@hu m@gkyl or halo

groups bonded to one of the rin S pounds such g-rne ben ri(' are
substituted heterocycIy]igg{;télltffg[s%r EXamp éjswid?%ﬁt dly'i%%r%lﬁ%sqhé u'f: c:llzrl]e ROUHF ied to:

unsaturated 3 to 8 mepubaredPilgglsostgmipg. mndommrerg@n ﬁﬂmglmum@é,(bumﬁmshmted

15 heterocyclylalkyl groups, substituted or unsubstituted aminoalkyl groups, substituted
or unsubstituted alkylaminoaliky] groups, substituted or unsubstituted
dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl groups,
substituted or unsnbstituted diarylaminoalkyl groups, substituted or unsubstituted
(alkyl)(aryl)anﬁnoalky_l groups, substiited or unsubstituted alkylamino groups,

20 substituted or upsubstituted arylamino groups, substifitted or unsubstituted
dialkylamino groups, substituted or unsubstituted diarylamino groups, substituted or
unsubstituted (alkyl)}{arylJamino groups, -C{(=0)H, -C{=0)-alky!l groups,
-C(=0)-aryl groups, -C(=0)0-zalkyl groups, -C(=0)O-aryl groups, -C(=0)NH>,
-C(=0)NH(alkyl) groups, -C(=O)NH(aryl) groups, -C(=0)N(alkyl): groups,

25 -C(=0)N(aryl) groups, -C(=0)N(alkyl)(aryl) groups, -C(=0Q)-heterocyclyl
groups, -C(=0)-0O-heterocyclyl groups, -C(=0)NH(heterocyclyl) groups,
-C(=0)N(heterocyclyl): groups, -C{=0)N(alkyl)(heterocyclyl) groups,
-C(=0)N(aryl)heterocyclyl) groups, substitur.ed. or unsubstituted
heterocyclylaminoalkyl groups, substituted or unsubstituted hydroxyalky! groups, .



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-triazoly1l 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 mdazolyl benzotriazolyl; unsaturated 3 to 8
membered rings containing 1 to 2 oxygen atoms and 1 t nltrogen atoms such as, but not limited to,
oxazolyl, isoxazolyl, oxadiazolyl (e.g. 1,2,4-oxadiazokyl, 1,3,4-oxadiazolyl, 1,2,5- 25 oxadiazolyl, etc.);
saturated 3 to 8 mensbbsathidgs wentaiNe ko Ry Hkylge Hupto M Aitetdicos mﬁmagﬁmta&)ms such as, but
not limited to, morphollr%l u turated cronqtl’epg1 éjd%etel{& ﬂé:t rpURS coC |n|n to 2 o§<ygen atoms
and 1 to 3 nitrogen atoms, Yore ﬂmﬁse enzoxazmy ermoxadiazo PCB/e azi ygf 8 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 liFhitdtis8casmhEeRN Hs otila 28Rt BraMREz SRI08 g2 0 ps tNilaliazolyl,

1,2,4-thiadiazolyl, 1 Smﬂty@{ggyégiﬁbsl,&g(ﬁﬁ;-gm@gla;g%ﬁtgﬂ,@gtumﬁﬁ gp&ﬁmembered rings

containing Ito 2 sulfur.atoms and 1 to 3 nitrogen atoms such_as, but not limited to, thiazolodinyl,

saturated and niisaturSEES @8 HamSe FIBCHAEL B HBTRS Y0 P FRH YL but not

limited to, thienyl, d|h;td[mdﬂﬂilmyhrjilfg‘z‘dlﬁpsjltblﬂl(lhétdﬁifﬁhyﬂrgﬁbup@hm&téf@d‘g@nyﬁ@ﬂmggyran
unsaturated condens hkyﬁs C|IC fings containin aé%(f(%ﬁ]sulfur s and 1 to 3 nitrogen atoms
2

such as, but not I|m|tedil ?ﬁg E08RZ thi: e rge o E7ath) q(e g.
2H-1,4-benzotbiazinyl, etc), dlhydrobenzothlazmyl (e.g. 211-3,4- cllhydrobenzothlazmyl etc.),

unsaturated 3 to 8 membered rinds GMRNIBEYIRILBEREHIS EQI&h%%%ﬁWWfﬁt’eﬁ%ﬂﬁﬁW} 10

unsaturated condensﬁgamgeg@%g@lﬁmggﬂgaﬁgmtgdtg_@mg atgms such as benzodioxoly1l (e.g.
1,3-benzodiexoyl, etc.); unsaturated 3 to 8- membered rings contalnlng an oxygen atom and 1 to 2

sulfur atoms suis@ as, but not limi Iose(ilétg%g oxat r%the rg&g%ﬁlﬂe% rq%,] %eorgd rings containing 1
to 2 oxygen atoms and 1 to 2 sulfur atoms suc oxat ane: Unsaturate BHsed rings 15

containing 1 to 2 sulfiwbatisred guehsabsnemmégwummzwntmﬁdm anshbrisated drse evntyénsed
heterocyclic rings cow@gﬁmg@&ﬂﬁgeﬁ Aamandd ﬁ&gﬂymﬁfmﬁuc@@s@@zoxathuny|

Heterocyclyl group al: so include those described above in which one or more S atoms it the ring is

double-bonded to ori& &7 KB FetRsorhs TSUs Y e M SUTHRE Fof B MBI Berocyclyl groups
include 20 tetrahydrgﬂm@mhe@e;tﬁmﬁ[u@mtgu@maere(&mﬁ(@nﬂﬁ%ﬁfahxd@{mhm@m1 dioxide.

Preferred heterpgycl memb et teroc Igroups
include morphoﬁe glp‘g}Pazmé %})&Q@EHQ ﬁ'&% e |m|§at%t8e pyrazo %g e 1,2,4-triazole,
tetrazole, th|omorphmﬂ@%mmmhnmwmdmmtrﬂmmememhmiﬂbqs 25 bonded to one
or more 0 atoms, py{Qlg, BAMARREEINGRG7 HSliPs 2 0NRHRY G q}ﬁu%seﬂﬁe@m@nmye"dme

thiazole, isoxazole, furan, and tetrahydrofuran.
groups, substifuted or unsubstitnted diarylaminoalky! groups, substitated or

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

20 heterocyclylaminoalkyl groups, substituted or unsubstituted
dibeterocyclylaminoalky] groups, substituted or unsubstituted
(heterocyclyl)(alkylaminoalky!l groups, substituted or unsubstituted
(heterocyclyl)(aryDaminoalkyl greups, substituted or unsubstituted alkoxyalkyl
groups, substituted or unsubstituted aryloxyalkyl groups, substituted or

25  unsubstituted hydr_oxyalkyl groups, or substituted or unsubstituted
heterocyc]floxyaﬂcyl groups;

R is selected from H, substituted or unsubstituted alkyl groups,
substituted or unsubstituted aryl groups, or substituted or unsubstituted heterocyclyl

£roups;



The phrase "substituted heterocyclyr refers to an unsubstituted heterocyclyi 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-chlorobenzthia7olyl, 1-methyl piperazinyl,
and. 2-chloropyridyl among others. The phrase "unsubstinited heterocyclylalkyl" refers to
=substituted alkyl groups as defined above in which a hygrsggen 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 theR¢aheiratdreomdihyhbsetettbocestbstartbd alRybfmyridine (one of
the carbons bonded t%u‘{?s%c%%flé@%&%ﬁ&iﬁ@a"&%ﬁﬁ@%%%u%ﬁ&f%g"&% '&ﬁu&é&eﬂeﬁé}gﬁl% ompound is

an un,substituted heterocy yl group. rase "substituted heterocyclylaliwl™ has the
same meaning with respeet. td£subsitdtés Bk diepcgrayialkyl-Grodparvh arawbstitre@ Hiddky| groups had

with respect to :substj@@@mﬁ@j&@%%#Mgm@lgg@%{ﬁﬁﬁ%@ﬁmmlwawD also

includes groups in which a non-hydrogen atom Is to a heteroatom in'the heterocyclyl group
of the h_eterocyclﬂalky%?dﬁ%ﬂb’l‘?za%%lﬂﬂ’ nbt ﬁ@fé@l@’p&aﬁﬂﬁo@eﬁlﬁwﬁ m}%"’&%’éﬁ@\‘@ring ofa
p:EelnctlnyIaIky(ljg][pu%,cg—_o)q'[ﬂ@;‘%%a@g gggg&y@g;ﬂg@@gmb ﬁéﬂdlm&ldl&}rﬁdéﬁg@gg éﬁa@gﬁﬁ_{fjgftltuted
alkyl group as defined above in which a carbon or rogen bond js replace a ond to a
nitrogen atom that is %Ffagg’?gt&tﬁg%&ﬁ%w&gﬂlﬁﬁ T @fﬁ'i}ci%%% as defined above. For
example, methy! (-CH3}lisylmimsilysivigd, alkstignedpr ibsityditogd natammbthd gaethyl group is
replaced by a bond tosgéwﬁ{&og n_ atom | ha icifé)nﬁed tgaﬁr{]y%o gnsgfgggﬂ a dralgme‘}p%ﬁg{%lp, then the
resulting compound is -CT- &\ﬁrﬂ]}f@—@i 3 WHich Is-an Uhaubgtituted a ﬁarnlnoa yF 5 group.
The phrase "sub#fitutéatdieitaltnmoantit @f@m,tméﬂi&mjbmim@ﬁinymm@ﬁkﬁ}WMp as defined
above except where CE?SuBE,m@fgéﬂﬂ%r&ﬁﬁﬁﬁ’%g—blg@ﬂ N %WI%%pOth of the alkyl

n roge

groups is replaced by a bond to a non-carbon or non-hy ﬁ@n atom as described above with respect
to substituted -43-- 1HTOIPTBE EREEHY hefeme: b Q- Mi&sirreysh BrgrWs all alkylaminoalkyi

groups does not by itseif-qopiNyaadplaaingaliataRUIS @Th s Systkvieiyh anayer,

substituted or vnsubstituted heterocyclylaminoalkyl groups, snbstituted or

15 upsubstituted hydroxyatkyl grdups, substituted or unsubstituted alkoxyalkyl groups,
substituted or unsubstituted aryloxyalky! groups, substituted or unsubstituted
heterocyclyloxyalkyl groups, -OH, substituted or unsubstituted alkoxy groups,
substituted or vnsubstituted aryloxy groups, or —NH2 groups;

R'® and R may join together to form a 5 to 7 membered saturated or

20  unmsaturated, substituted or unsubstinited N-contairing ring; and

R, R® and R* may be the same or different and are independently
selected from H, -NHs, -NH(alkyl) groups, -NH(arjrl) groups, -N(alkyly groups,
-N{aryl)z groups, -N(allyl)(aryl} groups, substituted or unsubstituted alkyl gfoups,
substituted or nnsubstituted aryl groups, -OH, substituted or unsubstituted alkoxy

25 gioups, substituted or unsubstituted aryloxy groups, substituted or unsubstituted
heterocyclyl groups, -NHOH, -N(alkyl)OH groups, -N(aryl)CH groups,
-N(alkyD)O-alkyl groups, -N{ary}O-alkyl groups, -N(alky)O-aryl groups, or
~N(ary})O-aryl groups.



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 dialkylanain%l_kyl 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 dialkylamiRutksddgrompeuadebavinasragnse i guraiie araisid bam¥alkyl

groups as being subsfityiedes from }il' h@ﬂb[@ﬁgd‘gﬂﬂﬁ@%}gﬁﬁﬂpl %g]yloxyalkyl" 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 hponded to an unsubstiturecl_ heterocyclyl up as defined above.
20The phrase 'substituted heterothyIBRE R 'Fr%jfgf’%mé?%H%%%ﬁfé%%rgﬁe%c%‘ﬂé%alkyI group

as defined above in whiah & hastdte afGarigh) oF hydroderedianp tktheralydgimgpdfstiveents ,
heterocydyloxyalkyl grouR isoaon to a npn-carbo d non-h g om_as.described above with
respect to subst%tegéll%}h %rbﬁ%gs‘igr%e whictPthe %‘gtg}r%%ay%ﬂﬂegar/gg% 0 tr?é 2%“%?%1%@{7@@/ oxyalkyl
group is a substitutethheterotyistydampamda s defisicdralvotbeany of theTihevphierseibehsopttutsd
arylaminoalkyin refers to an unsubstiruted alkyl group as defined above in which a carbon bond or

hydrogen bond is replaced -44- byia haadhie.e pitiesen atapuwhichs sienaed eajleastione
unsubstituted aryl group as defined above, The_phrase "substituted argla.minoalkyl" refers to an

nnsubstituted arylamHBEHST Grdus42 alkihetPun avd R Leh e P TRABIIHE ORYFERO b ke 5
arylarainoalkyl groupoiiiz: stibetildesisiybgresipds 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

arylaminoalky! ggoups does not byfiseif qualifyalharARINeaKY! HORRS ASORINGRH IS 1 ed.
However, substituted arylningalkyl groups does include arou%s hi which the hydrogen bonded to the

nitrogen atom of 10 &Y iSRspIaReE Wit HisH: FREYTA- 1y OGRS tRLky! group

and the rest of the molecule iz consistent with any of the above-described

compounds.

Still further compounds having the formula of structure I are
15  provided in which R’ is selected from H, substituted or unsubstituted alkoxy groups,
substituted or unsubstituted heterocyclylalkoxy groups, substituted or unsubstituied

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 I, R? is selected from H, F, Cl, -NOg,
20  substituted er unsubstituted heterocyclyl groups, or substituted or unsubstituted

beterocyclylalkoxy groups.

Pharmaceutical formulations according to the present invention are
provided which inctude any of the compounds described above in combination with

a pharmaceutically acceptable carrier.

25 A method of treating a patient in need of an inhibitor of vascular

endothelial growth factor receptor tyrosine kinase is provided which mcludes




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 heterocyclyl group as defined above. 15The phrase "substituted
heterocyclylaminoalky!" 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 aiP20 heterocyclylaminoalkyl groups as being
substituted. However, substituted heterocyclylamitioalkyl groups do include groups in which the
hydrogen bonded to thamikegan atorratitkegieupdstepraathyvithcal fonreamnnaedaedagndydrogen
atom. The phrase "unsubstituted allﬂaminoalkox © refers to an. 25 unsubstituted alkyl group as defined
above in which a carﬁ%ﬁ%?sr‘?%%vgeg B igaFgB¥é%386 By'53Hd 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 Eustseebitetn Fomssardadmotasgsef tesbettionerithhe/ group as

defined above. -.45- ypparenl RORMAISSHRSHLSE AMkYIamiapalkoxy” 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-hygreqqp PRI REFATENS S5 PRRVENAENGEREC! 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 aBOPEHh PEEFAR RIS MNE T IETRHEUBE #he presence of the
amine and alltoxy fungitagalitys iof atcift@ngylaiminaakco xyngroups gaerneailbyMsaifdrealify all such
groups as substitute am'noq;lgB%(_ S. .. he phrase, "unsuhstitured dialkylaminoalkoxy"
refers to an unsubsti?B%Ja aalﬂy’ioéroup asﬁ Elqg‘fgnlgau 3%'0\% ?ncov%)?ﬁgﬁnasc%rr \Saeérthﬁ%%aneggbondis replaced
by a bond to an oxygérmunedunictpisroundaitablonaylaient behapousrdud i tdBtingpkiichtandther carbon

or hydrogen bonghof the.unsuhsfitkiiasallorOERHPHT ORI 49, 2 RaERADRLUBIRAIS honded to two

other similar or different unsubstituted alkyl groups as defined above. The phrase "substituted
dialkylaminoalkoxy" refFframRATRIgHS AfidSer Bk MR RTR IR GRDIRBUPrakierefireardbb te in which a
bond to a 20 carbon erebyshiagaratem 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 spRsHiyie, 3!yl QLIRS AR AL 85O LD Rk liylgroups

bonded to the nitrogen of the amine is bonded to a non-carbon and non-hydrogen atom as described
above with respect to®PBISEIstituted alkyl groups. The presence of the amine and alkoxy functionality in
all dialkylaminoalkoxy groups does not by itself qualify all such groups as substituted
dialkylaminoalkoby groups_ “VEGEF” is an abbreviation that stands for vascular endothelial

growth factor.
“RTK?” is an abbreviation that stands for receptor tyrosine inase.

“VEGF-RTK" is an abbreviation that stands for vascular endothelial

growth factor receptor tyrosine kinase.

20 “Flt-1” is an abbreviation that stands for fms-like tyrosine kinase-1,

. also known as vascular endothelial 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”.




-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
heterocyclyl 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 heterocyclyl 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 protectin‘é jroup 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, (3rdE@itioR, ai02hwhiahacan berad ded ik kemoveestigiogihe procedures
set forth therein. Exgm&gles of protected hydroxyl groups include, but are not limited to, silyl ethers
such as those obtainet 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 etheeF&UaR a8, A rbhorvisHRadies featdsdeybrsieilEaidast igrstiithiomethyl
ether, benzyIoxymetﬂgy{oﬁlgggp{érbutoxymetbyl ether, 2-methoxyethoxymethyl ether, tetrahydropyrany!
ethers, 1- ethoxyethyl ether, ally] ether, benzyl ether; esters such as, but not limited to, 20
benzoyiforrnate, formate, acetat trichf&roa%etateé tand trifluor ceta%e. xar(ﬁj‘tpl s of projected amine
groups include, but are not limite R 1SS SUEh é)s? Fgrrﬁlgrﬁldg?%cse A eY gitvolge! étamide, and
benzamide; imides, saait asiptitdaliihideiopedadithidslzosimir nitde camdpdth & sn Rxauoyplés defipedtected
sulfhydryl groups in¢lu not limy thi tﬁﬁr pl%s 5 thioether, and 8-4-picolyi
25 thioether; SUbStit(lEJ‘!Jteﬂ(ﬁ g‘%ﬁ%&%&ﬁ%?&%ﬁcﬁ%@s eéng?it%?o, iﬁ%%qgﬁg%'minothio acetals; and
others. A "pharmaceutically acceptable salt” includes a salt with an inorganic base, organic base,
inorganic acid, organic acid, or bX&dPBraseidresIRIet AkHs iR & AioryEaers et LoR invention
includes, for examplenaliaterariadns4 TFisd Gheashagelianaepotaigsiehzialkatingeasthsiertals such as
calcium and magnesium or aluminum; and ammonia. As salts of organic bases, the invention includes,
for example, tr%geth%t%}ﬁlhg, e%ﬁé’%%‘é{y&ﬁ%ﬂ%%ﬁc@l%@%?h%%%ra%%i §F§ Ea‘ﬁ%‘?ﬁ% he, and
triethanolamine. As daktsybtunatgdiiic. atltsplinaseraitamdades htrmaliot kidas jsonaxafmsteight/drochloric
acid, hydroboric aci, fitigacid s, etk ARG RIGTAIANC BERuRR SR GIBLPIIANG ARS. the
instant invention includes, for éxample, formic acid, acetic acid, trifluoroacetic acid, fumaric acid, oxalic

acid, tartaric acid, ni&iay R gxenpe actd €chineriC Héd e, 1Bt dit darenic GEa::
benzenesulfonic acid;@meateluenesilfanin acidAcsaiis:qti0diasic emica@idsrt)g instant invention

2oid and glatatic e O R e LS B G BETH G ineucing having the,
structure I. The invetiibGRISH | Cokz)d e i ERiais G e Hpo viHsCHCH(CHCHa)e,
-CHzCH2C(CHs)s, -CH2CH2C(CH2CHs)s, -CH(CH3)CH2CH(CHs)z,
-CH(CH:)CH(CH3)CH(CHs)2, ~-CH{CH:2CHs)CH(CH3)CH(CH3)(CH:CHs), and
others. The phrase alsc includes cyclic alkyl groups such as cyclopropyl,

20 cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl and such rings
subs,tituted with straight and branched chain alkyl groups as defined above. The
phrase also includes polycyclic alkyl groups such as, but not limited o, adamanézi
norbornyl, and bicyclo{2.2.2]octyl and such rings substituted with siraight and
branched chain alkyl -groups as defined above. Thus, the phrase unsubstitited alkyl

25  groups inclades primary alkyl groups, secondary alkyl groups, and tertiary atkyl
groups. Unsnbstitated 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 vnsubstituted alkyl groups include straight and branched chain alkyl
groups and cyclic alkyl groups having 1 to 20 carbon atoms. More preferred such



15 pharmaceutically acceptable salts of the compounds, and pharmaceutically acceptable salts of the
tautouiers. Structure | has the following formula: ne Preferred compounds having structure | 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, sub_§ jtuted or unsabstituted arylarainoalkyl
groups, substituted or unsubstituted diarylaminoalicyl groups, substituted or unsubstituted
(alkyl)(aryl)aminoalkyl groups, substituted or unsubstituted heterocyclylaminoalkyl groups, substituted
or unsubstitured saturateuttssteratyiiyil soropsis velbstitlted O cabsabininstedilketerpoyalyloxyailtyl
groups, 10 substitted ge ORI IRC BYORYRIEN BrouBb o RURS" e AENASH IR

aryloxyalkyl groups, Z Is selecte or N1V4 groups; Rs, Rs, and le may be the same or

different and are indepefesroypsaiedudd frahtiag brpckedichamalkki@oum Brionrardups, 15
-NWEW?7 groups, substifer psinsrtbsliiiedammidieararisi siestittiedies,unsubstituted guanidinyl

groups, substituted or unsubstituted primary, secondary, or tertiary alkyl groups, substituted or
masubstitated aryl groups, substituted or unsybstifut Ayl groups, substituted or. unsubstituted
alltynyl groups, substituted or unsubs fith eﬁ%eﬁ@%&%@%efoluﬁ%%u gﬁtﬂ?@‘ég%ﬁ%tﬁﬁa@?iﬁﬁ%? 20
aminoalkyl groups, suisstitiited siravnsobétithtent aliapennhmodiipl grathys( s dtidnesdns) ansubstituted
ey oAy, 9roul SbSIIEH Y, nRBRHMIE LAY AMIGBIaIoNR. S Bal
unsubstituted diarylarrﬁﬁ%%lkyl r(;ﬁpg, S?Jlgas%t tec% Ei)r unsubstituted (a?kyl)(aryl?afrninoaL yqétrjoups,

substituted or unsubstivitedaezersey inlibidet cupsasstinStitiite dwsh biast9steghedomsin groups
diheterocyclyiaminoallg@cgrgqgﬁi,r&gﬁsé%w{%q Qk&gsélgﬁgy%o@eéﬁ;@gy%ﬂ}@y@yﬁggpmgg%yl groups,
y1)(ar

substituted or unsubstituted (heterocyc yparninoalkyl groups, or -C(=0)Ris groups; W, R6,
le, and R6 may b&%he 4eFhi SFHRS BT ahtrge e pEid i\ Aod SURaF SEHTPE SEfoRs S18U85-NO2,

-OH, -OR' groups, -19sh#faafR Zkoups, and sulfoxide groups; a nitrogen atom in groups such as amines,

amides, alkylamines, dialkylamines, arylamines, alkylarylamines, diarylamines, N-
. oxides, imides, and enamines; 2 silicon atom in groups such as in trialkylsilyl

groups, dialkylarylsilyl groups, alkyldiarylsilyl groups, and triarylsilyl 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 hete_roétom such as oxygen in carbonyl, carboxyl, and ester groups;
nitrogen in groups such as imines, oximes, hydrazones, and nitriles. Preferred
substituted alkyl groups include, among others, alkyl groups in which one-or more

20  bonds to a carbon or hydrogen atom 1s/are replaced by one or more bonds to
fluorine atoms. One example of a substituted alkyl group is the trifluoromethyl
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  ahydroxyl, alkoxy, aryloxy group, or heterocyclyloxy group. Still other alkyl
groups include alky! groups that have an amine, alkylamine, dialkylamine,
arylamine, (alkyl)(aryl)amine,diarylamine, heterocyclylamine,
(alkyl)(beterocyclyl)amine, (aryl}(heterocyclyljamine, or dibeterocyclylamine
grop. |



-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
ansubsStituted 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 gr@&bs, substituted or unsubstituted
arylamincialkyl groups, substituted or uttsubstituted diarylaminoalkyl 10 groups, substituted or
unsubstituted (alkyl)(arypaminoalkitiegphiies “aulbstitittes arhseistitoted hetexsayetyaminoalky|

groups, substituted or unsubstitated dilaeterogyclylaminoalkyl groups, substituted or unsubstituted
(heterocycly1)(alkyl)amiioa ‘%}F’:g"raé%%%, %ét%é‘%ﬁﬁ%%%%ﬁ%‘%&%? (h°§t%?é%§éi§i1%’(%“r§?)%“rﬁﬁn%alkyl
groups, substituted ophenglibstihatet, hytressaikylapbthaypby svdysofsredpleunsiimiiutbe pikoryal kyl -

groups, substituted Of‘ﬁi{éﬁH&ﬁﬂfmﬁﬁ@M&% &f%@?ﬁﬁjﬁg%ﬂ&ﬁgﬂ%%pmmed

heterocyclyloxyalicyl groups; and R4 ma e same or different and are independently

selected from H, SOHoapsiR0ted pesriiatiidearsionypsibaihave nikergreups suristiallinded aryloxy

groups, -N117, S‘UbStHME?Er&I(fLJ%ﬁ@&i%ts&%kﬂé@ﬂfg%fﬂ%& 20aspinsitiechal snsistipited
arylarnino groups, substituted or unsubstituted diallcylamino groups, substituted or unsubstitated

diarylarnino groups, SGBUfittRddSEiTTessterdated RDD GIRPa R rssGHREp S st Bt dinsubstitated

allcyl groups, substitiieehinetesubatitebas Ay SEAUNSsUb{RRNEl a5 Qoalicyhares Ben@it fe(oal)-aryl
groups; R93 is selected from substituted or unsybstituted arylgq({_%JEsc}@?ub tituted or |
S0)

unsubstituted hetero&eRATG BT 2SRE)1 PV EEAB DL FEIRRBL™ S10BEh¥h-alkyl
groupk, -C(=-0)Q8aryltbr penest c<cthpdddRywe(ez0)N13(alkyl) groups, -C(0)NH(aryl) groups,
-C(=0)N(alky1)2 groups, -C(7=0)N(aryl)2 groups, -C(=-0)N(alicyl)(aryl) groups, -N112, -NH(alkyl)

groups, 30-N11(aryl) groups, -N(ae)hi2-arauBshUslioy Mang) BHRURS sshiaRkiZ terps, -50-
-N11(heteroeyelyl) groups, -Neneterocycly02 groups, -N(a k’él (heterocyclyléagrou

¢ IS,
-N(ary1)(hetercieyelyF Pt SRAPE it 8k 5PLPE tBRf e bt teh oY HsZ e8RS SO0 IS EiaRspkte
-C(-0)N(alkyl)(heteroeyeiystingeaums-&: a0 N @eyk)re tevanyitidd graupsupasolasiitdedug
unsubstituted Shetergcyclylalicyl groups:. 1711 is selected from 11, -NH?, -N1-1(alkyl) groups,
-N1-1(aryl) groups, -@ﬁ%bz@%‘%ﬁégﬁ(ﬁ%ﬁ%%‘ﬁﬁ‘é‘,g‘ﬁfa‘n(?/ aTlf\{/lng%%{éfs%]%\ﬂ%nceg{g%E%lyl)
groups, -N(hetetdcychpiyydrogepsitoriadieytyibetabtoryeiyd Jgeonpydes aryl groups in which one or

more aromatic carbons of the aryl group is bonded to a substituted and/or
unsubstituted aikyl, alkenyl, or alkynyl group as defined herein. This includes
bonding arrangements in which two carbon atorus of an aryl group are bonded io
two atoms of an alkﬂ, alkenyl, or alkynyl group to define a fused ring system (e.g.

20  dihydronaphthyl or tetrahydronaphthyl). Thus, the phrase “substituted aryl”
inclodes, but is not limited to tolyl, and hydroxyphenyl among others,

The phrase “urnsubstituted alkenyl” refers to straight and branched
chain and cyclic groups such as those described with respect to unsubstituted alkyl
groups as defined above, except that at least one double bond exists between two

25  carbon atoms. Examples incinde, but are not limited to vinyl, -CH=C{H)(CHs),
-CH=C(CHs)z, -C(CHz)=C(H)z, -C(CHz) =C(){(CH3), -C(CH2CH3)=CHz,
cyclohexenyl, cyclopentenyl, cyclohexadienyl, butadienyl, pentadienyl, and

hexadieny] among others.



N(aryl)(heterocyciyl) groups, -0-alkyl groups, O-aryl 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 arnirroalkyl
groups, substituted or unsubstituted alkylarninoalky! grou"é) , substituted or nnsubstituted
diadkylaminoalkyl groups, substituted or unsubstituted aryiaminoallcyl groups, 20 substituted or

unsubstituted diaryiaminoalkyl groups; @tbﬁiﬁﬁ@dim&ﬂﬂﬂhgﬂ&ﬁad@lkg&ﬁéambﬁr@wﬁﬂiky&mups,
substituted or unsubsttuted ﬁ% mrqgeg p I%p S't'hb t|t Lgl a stltut wl%ml Lgroups
e R e

substituted or uusubstl?u‘tmsdfl amino dlary‘f INO groups,
substituted or unsubsumﬂd@téalteﬂ)d(ﬁcuﬂ@mmo g.rmmgm@(@)kenad:@o)pam}umdﬂ@nmmpmo) -aryl

groups, -C(=0)0-alkyl graups. (c ?()ﬁlr BUOMDS ek QQH%QGDB&&QNE&%%KBMQH&Em to
-C(r-O)N11(aryl) groups, -C(=0)N(alky1)2 groups, C(=0)N(aryl)2 groups, -C(=0)N(alkyl)(aryl)

groups, -C(=0)-liefero@yerprytathes am(thogy) ip Heirdroes eh/ihg s hop-0 R ERESeRL Isgroups,

C(=0)-N(heterocycly 1 )ggiauRsa i) Waiwbiagtaroayahid heraupansubstiuies. -51- or unsubstituted
heterocyclylamitwalkyl groups, substituted or =substituted hydroxyalkyl groups substituted or

=substituted alkoxyalicyl groups, s stl ed QI’ u ylo bstituted or
=substituted beterocyclyloxyalkyl g#guﬁ r‘) %{%ﬁaﬁ(ﬁﬂ%eteroc %y alggr hg% &gand ft may
be the same or d|fferecitaamgrau98|ndéw@mt#sﬂ@ﬁ@ﬁmp%bsmm@@@n@sﬂb@ma@d alkyl groups,
oo o sl and &y HESTAGHL AL sy BOtMIPH UL RYREN 0 P, sDstiLted

or unsubstitatect heterocyclylalkyl groups, -C( = )-alkyl groups, -C(=0)-aryl groups,
-C(=0)N1-12, C(1@)Nf@€e‘m4‘f* @‘F@‘H% h@(af@mﬁ‘l‘(a‘%ﬂ)f‘lﬁ%ﬁ& ~CEENanbA RS,

-C(-0)N(ary1)2 groups, Bﬁd%k@@ BEOLYE %ngggppﬁﬁrg\/lbeterocyclyl)z
groups, N(alkyl)(heterocyclyl) groups (acyl)(heterocyclyl) groups substitutéd or =substituted

aminoallcyl groups, substituted or Zzsubstituted g‘{% ﬁ/ﬁsmlnoallc,yl S, substituted or unsubstituted
diailcylaminoallcyl groups, substitufetf B35 = fleﬂké’ﬂ?ilarﬁ GURRCE B EReF or

unts)ubstltuc':ed dlar)tglanmimlﬁ;dtgmmdmk}sgbgtﬁupkea:thmﬂuiEﬂtumd gatkiph) tad/dydnmesatkyl groups,
substituted or =substi t fits,
dilieterocyclylaminoalkyl, s gﬁ%ﬁ%ﬁﬁ@ yﬁ% mﬁ%si}%‘uié’ E%%{erﬁg ﬂ #&gﬁi %améﬁl%lmyr éﬂ“ sstiltluted or

=substituted 15  which a non-carbon or non—hydrogen aforn is bonded to a carbon triple bonded to

another carbon and those in which a non-carbon or non-hydrogen aton is bonded o

a carbon not mvolved in a triple bond to another carbon.

The phrase “unsnbstituted aralkyl™ refers to wnsubstituted alkyl '
groups as defined above in which a hydrogen or carbon bond of the unsubstituted
20 ' alkyl group is replaced with a boud to an aryl group as defined above. For
. example, methyl (-CHs) is an unsubstituted atkyl group. If a hydrogen atom of the
{. methyl group is replaced by a bond to a phemyl group, such as if the carbon of the
methryl were bonded to a carbon of benzene, then the compound is an unsubstituted
- aralky! group (i.e., a benzyl group). Thus the phrase includes, but is not Jimited to,
25  groups such as benzyl, diphenylmethyl, and 1-phenylethyl (-CH(CsHs}CHs)) among

 others.

The phrase “substituted aralkyl” has the same meaning with respect
to unsubstituted aralkyl groups that substitted aryl groups had with respect to
unsubstituted aryl groups. However, a substituted aralkyl group also inchudes



20 cheterocyclyO(aryl)aminoalkyl, substituted or unsubstituted alkoxyalkyl groups, substituted or
unsubstituted hydroxyalkyl groups, substituted or unsubstituted aryloxyalkyl groups, or substituted or
unsubstituted heterocyclyloxyalkyl groups; 1216 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 ufiubstituted 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, -g§=0())l)\lo(alI@f&%@i@mﬁe}g@e@%ﬁwﬂﬁ&%@lmﬁfﬂHﬂ@lfp&f?ﬁflﬂla@uﬁp,ist():(?o)o-dalkyl
groups, -C(---0)0-aryl- groups, sybstjtuted or unsubstitated ljeterocyclyialkyl groups, substituted or
unsubstituted aminggﬁ%ﬁe&?%Siloé’&t}gtﬂtﬂ‘gﬁ%’fgﬁﬂﬁﬁs’%ﬁﬁfé&%‘ﬁ%l Milio |@W§?53 s, substituted or
unsubstituted diallcyisanitnesi|atelkybpirpmps waddide | ddicire nsulistitetad, atROjAdACERy paps, substituted
or unsubstituted diar, inoalkyl groups, substituted or unsubstituted (alkyl)(aryl)aminoalkyl groups,
-C(:O)-heterocyclylh%%@ﬁgewg%- qﬁéa{%%%ﬂ%fw ‘groups, -C(=0)NH(heterocyclyl) groups, )
-C(=0)-N(heterocycly1)2 groups, 10 -C(=0)N(aryi)(heteroeyelyl) groups, substituted or unsubstituted
beterocyclylatnmoalkyl groups, sERsRHGRSS ‘bﬁnﬂ%@HB‘é‘fﬁﬁ‘aﬂfﬂ?ﬁQ OBSTER RIS ATesAGFoRTSsS,

substituted or uusuIggﬁﬁkggﬁt(bQﬁ@g%ﬁ@ﬂmm.M@ﬁg@ﬂﬁ@ﬂ@yﬂygn@ypﬁ,yaub,séﬁwt@%@@g&sg@@tituted
(heterocyclyl)(aryhaminoalkyl groups, substituted or unsubstituted hydroxyallcyl 15 groups, substituted
or unsubstituted alKEXERTKH @Fﬂ)’ﬁ]bgsshﬁts?ﬂbigﬂtsq BoSuBYRIEEH 5?9%%§k%logf8%sf’%bstituted or
unsubstituted heteraeyabgioxyfaltitly iaigas, ooreG{a G3tiidattyl) thetierg e lydl) Igrdedso, N, 0, 1V3, R24,
and R2s may be the e,qL different and ate independently sel .from ff,-NIT (alkyl) groups,
-NH(aryl) groups, 26" ?ﬁ’lg(%l yﬁf‘%ﬁe‘(})ﬁ’ﬁ a}ﬁfgrﬁ)}sﬁl gsﬁ)gﬂ%%se,hﬁg(raﬁ%%%gg %Er%ejﬁ:s?,n- i eterocyclyl)
groups, -N(het¥rocyrsietotatlicyiingscuph 2sNenetmidanpdils1 ) dogh TroinsBiditieteepdytBro)@groups,
substituted Or unsu@g{iﬁu@doﬂgym%bo&cﬁ%%ﬂgyf%g ﬂ@g%tg&ggdqg/bgg%% if!, substituted or
ute

tiosubstituted alkoxy groups, substituted or unsubstituted eterocycl?/l groups, substituted or

unsubstitutec! aryioBFEBeE 8t FemReREs R iS4 Br U s raaifedcly] &g sHhBIsdpesHSy Nilaryl)01i
groups, -N(alky1)0-geieyd. IRRuRSieN{RR0aY1GHAMPS imYGaliC Y0 YoB IDLARS :

unsatirated 3 to 8 membered rings containing 1 to 4 nitrogen atorms such as, but not

15  limited to pyrrolyl, pyrrolinyl, imidazolyl, pyrazolyl, pyridyl, dihydropyridyl,
pysimidyl, pyrazimmyl, pyridazinyl, triazoiyl (e.g. 4H-1,2,4-triazolyl, 1H-1,2,3-
triazolyl, 2H—1-;2,3-triazoly1 etc.), tetrazolyl, (e.g. 1H-tetrazolyi, 2H tetrazolyi,
etc.); saturated 3 to 8 membered rings containing 1 to 4 nitrogen atoms such as, but
not limited to, pyrrolidinyl, imidazolidinyl, piperidinyl, piperazinyl; condensed

20 unsaturated heterocyclic groups containing 1 to 4 nitrogen atoms such as, but not
limited to, indolyl, isoindelyl, indolinyl, indolizinyl, benzimidazolyl, q_ui:uolyl,
isoquinolyl, indazolyl, benzotriazolyl; unsaturated 3 to & membered rings containing
1 to 2 oxygen atoms and 1 to 3 nitrogen atoms such as, but-not limited to, oxazolyl,
isoxazolyl, oxadiazolyl (e.g. 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,5-

25  oxadrazolyl, efc.); saturated 3 to § membered rings counfaining 1 to 2 oxygen atoms
and 1 to 3 nitrogen atoms such as, but not Iimited to, morpholinyl; unsat;;'ated
condensed heterocyclic groups containing 1 to 2 oxygen atoms and 1 to 3 nitrogen
aforns, for example, benzoxazolyl, benzoxadiazolyl, benzoxazinyl (e.g. 2H-1,4-
benzoxazinyl etc.); unsaturated 3 to 8 membered rings containing 1 to 3 sulfur

30  atoms and 1 to 3 nitrogen atoms such as, but not limited to, fhiazolyl, isothiazolyl,
thiadiazolyl (e.g. 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,5-



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 heterocyclyl 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 dialkylaminoaayl groups, substituted of dhsubstituted arylaminoalkyl groups,
substituted or unsubstituted diarylarninoalkyl groups, substituted or unsulastituteti
(alkyO(ary)amitioalky thitisgasyls ehs)itcdmea e BOdAsudstitnie dibhet ecasymiytat nend alkil gromps,
substituted or unsubstit tyrated beterocycl oups, substityted nsubstit
heterocyclyloxyalkyi S’rlglutgg’ %s,inlg)hs?ﬁﬁ e%)glrs ﬁﬁ%éﬁﬁg i?%%%(?/%lky g%%gﬁlﬁﬂosrgg%g%ﬁ%gd or
unsubstituted aryloxyzaksiteasd FstoZ imenheotd difigsroodiaBiny NRI2 splfipioms Richlas2 bwypaind R4 may

be the same or differgpaRd. A g ERARARGINLERIPCIRN HaRG1, BiriybrofNpsMO2, -OH, -OR”

groups, -NRHRI7 groups, subs_t!tuted or unsubstitated amidinyl groups, stbstituted or masubstituted
guanidinyl groups, suBSaRItEatEPRTTaBDaRRItEY s AoRdsnsed Setarms e Tanas fRIMBIRG I gfodips,

substituted or unsubsiiigie gy @ROPRS3 SHRFIIRHR 85, WySHRSIBLIRE RIKR) YEIQHRS,BUDSItUted Or
unsubstituted alkynyl groutgs, substituted or unsubstitutecl heterocyclyl groups, substituted or

unsubstituted -amino%gP %‘Hﬁ@@h%ﬂ%ﬂ?@@z&%ﬁ%ﬁbﬁéﬁd’%ﬂﬁ%@ﬁﬂ%hl tgroups, substituted or
unsubstituted dialkylamirRetekaoups Selksiuied-ainyasHaativindiayy amijralayl.graipse gubstituted

or masubstituted diarylaminoalkyl groups,. 25 substituted or nsuEgtitu d %!5 B(aryl)aminoalkyl
groups, substituted o%ﬁ%%ﬁ%gﬁ‘gé%‘ ?1_% énrlggyoa%ﬁ(éfoé%ﬁtbs, B - ?%‘Bﬁ’i“ﬁ g¥%£“6 vR9, 127, arid R9
may be the samié or diffenenatedrdreismsntispendatity s eotadiffopm! e, ixBeoaidmaNGd, aOH, -0W9

groups. -NR2R2" 0royRs o RG4S SN, AN RiseiafP3 o GifbiRtine A, SUStiUted
contalming 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  containmg 1 to 2 sulfur atoins such as benzothienyl, benzodithiinyl; and unsaturated
copdensed heterocyclic rings containing an oxygen atom and 1 to 2 oxygen atoms
-such as benzm-cathijnyl. Heterocyelyl group also include those described above in
. which ome or more S atoms in the ring is double-bonded to one or two oxygen
atoms (sulfoxides and sulfones). For example, heterocyclyl groups include

20  tetrahydrothiophene, tetraliydrothiophene oxide, and tetrahydrothiopherne 1,1-
dioxide.. Preferred heterocycly! groups contain 5 or 6 ring members. More
-preferted heterocyclyl groups include morpholine, piperazine, piperidine,
pyrrohidine, imidazole, pyrazole, 1,2,3-triazole, 1,2,4-triazole, tetrazole,
thiomorpholine, thiomorpholine in which the S atom of the thiomorpholine is

25  bonded to one or more O atoms, pyrrole, homopiperazine, oxazolidin-2-one,

- pyrrolidin-Z-one, oxazole, quinuclidine, thiazole, isoxazole, faran, and

tetrabiydrofuran.

The phrase “substituted heterocyclyi” refers to an unsubstinited
heterocyclyl group as defined above in which onpe of the ring members is bonded to -
30  a non-hydrogen atom such as described above with respect to substituted afkyl

groups and substituted ary} groups. Examples, include, but are not limited to, 2-



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 unsubstitfited diarylaminoallcyl groups, substituted or
unsubstituted (alkyl)(aryparninoalkyl 10" groups, substituted or unsubstituted heterocyclylaminoalkyl
groups, substituted ahétagiseaktiashBiydlreateil GroMRizsHS iR HenBlRs L teshatkoxyalkyl
groups, substituted or, unsubstituted aryloxyalkyl groups, or substituted or unsubstituted
heterocyclyloxyalkyl BRSEHEER oA APy ﬂ%"ﬁ%oﬂ%‘%&nsisting 'Of -OH, substituted or
15unsubstituted alkoicy groups, substituted or masubstituted aryloxy groups, -b11-12" substituted Or .
unsubstitured alkylamino groups, Eubphitese dvasubstitiedifistscheygidatind” griens d0 suissiittiteiddor

unsubstituted dialkylaine.giaYRS veHRSIRA A WiEHISETHIGH.HIBNaBIR @ SH YPReSubstituted or

unsubstimted (alkyl)(aryl)atnino groups, substituted or uasubstituted alkyl groups, substituted or
unsubstituted aryl 2 ated @llygrasp-s3ppinegH gretipsbend-teadeirpcyrbil gseur as defjueiselected
from substituted or ufigRstitgiec anarRLURS SdYstdas eiubsitheitiiegd Qﬁﬁgﬁpqygllﬂyggg ,O)H,
-C(=--0)-alkyl groups, C(=0)-aryl groups, -C(-----0)40-alk-yi groups, -C(=0)0-aryf groups, -C(=O)N112,
C(=0)NH(alkyl) group§RCf LDi¢ Jikéf%’dfdﬁﬁé?@%‘ew%?&iﬂﬁfzhﬁm&éﬁlﬁsﬂé‘cﬁo%ﬂh?ﬁ1&2 groups,
-C(=0)N(alkyl)(aryl) gieupshonNp ixtidd@ikyegs Ouissd to Mlsbiarydf greimns: iedih2 Gieups,
-N(alltyl)(aryl) groups, -N(ary! ups,  C(=Q)N11(heterqcyclyi).groups,-C(=:0)N(heterocyclye2
groups, C(=0)N(aL gﬁ%gteé%%&%gfg%?ggﬁén% 56)%?3??1%(?&1{6{@%)%%? %?Sutp%g(?g%,ubstituted or
unsubstituted hHterooyopsaixkyt gnompebstifbedlutsayidgtaldtgmud, -NH2, -NI-1(alkyl) groups,
-NR(aryl) groups, -N(allcy1)2 groups, -N(aty1)2 groups, -N(alicy")(aryD groups, -NH(heterocycly1)
groups, 7N(heterocycly1)2 groupsid\Hiades HivptarerualbarguRfaxdialikyd GrosRge Brafihgroups,

substituted or 'unsubstituted alkyl grou or substituted or
with respect {o %subgtslfuted heterocyclylalkyl groups that substituted aralkyl groups

had with respect to unsubstiteted 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 heterocyclylalkyl group

such as, but not limited to, a nitrogen atomn in the piperidine ring of a

piperidinytalkyl group.

The phrase “unsubstituted alkylaminoalkyl” refers to an unsubstituted
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 unsubstituted
alkyl gronp as defined above. For example, methyt (-CHs) is an unsubstituted ajky}
gronp. If a hydrogen atom of the methyl group is replaced by a bond to a nitrogen
atom that is bonded 10 a hydrogen atom and an ethyl group, then the resulting
compound is —-CHx-N(H)(CH2CHs) which 1s an unsubstituted alkylaminoalkyl
25  group.

The phrase “substituted alkylaminoalkyl” refers to an unsubstitated
alkylaminoalkyl 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 & bond to

a non-carbon or non-hydrogen atom as described above with respect to substituied




5 =substituted aryl groups; R'2 is selected from Il, substituted or =substituted alkyl groups,
substituted or wasubstituted aryl groups, or substituted or =substituted heterocyclyl groups; R33 is
selected from H, substituted or unsubstituted alkyl groups, 10substituted or unsubstituted aryl groups,
substituted or unsubstituted heterocyclyl groups, -OH, alkoxy groups, aryloxy groups, -1\1112,
substituted or =substituted alkylarnino groups, substituted or tinsubstituted arylamino groups,
substituted or =substituted dialkylamino groups, substitutgd or =substituted diarylamina groups,
substituted or uusubstituted (alkyl)(atypamino groups, -C(--- O)H, -C(=0)-alkyl 15 groups, -C(=0)-aryl
groups, -C(=0)D-alkyl groups, -C(=0)0-aryl groups, -C(-0)N112, -C(=0)NH(alkyl) groups, :
-C(=0)NET (aryl) grouﬁ%@@—f@ﬂxﬂ«éﬂwm@%@a@@f@@ewam)%f@?dﬂﬁ& Bykacafia)gseys groups,
substituted or =substityieGiieraeCMIANYLE BURSIIARIIIAMSY drsulsiiiedaminpgalkylgroups,
substituted or =substituted alk?élarnino_alk | groups, substituted or 20 =substityted djalkylsm'dmalky!l

groups, substituted oPPSHRY A hEANEN LB G ISZaTRin BPGh S mLired
diarylaminoalkyl grougsndshstitisteirogennssib sittitegr éapid Mayarnitibalkyhgeobpsan&ial)-beterocyclyi
groups, -C(.0)-0-lieterocyclyl groups, -C( =0)NH(beterocyclyl) groups, -C(=0)14(lieterocycly1)2
groups, -C(=0)N aryl%{%‘féér%cyclﬁ/‘l) groups, 25 -C(=0)N(alicyl)(heterocyclyl) groups, substituted or
=substituted heterocyclylaminnalityl groups, substituted or =substituted bydroxyalkyl groups,

substituted or urisubstituted alkoxyaRphigre pasubsbaned dialsrlasinsatiilict &y 19dmlkyl groups, or

substituted or unsubstistgdiiele FIENGYIaN Y8 SO RS e 1R hich a caffdd HenatleGiRRJEam H, -OH,
substituted or unsubstituted alkox%lrgrou S, substituted or unsubstituted arilo groups, -NH2,

ST X
substituted or unsub AR ERETERTNG GPot Ha2 SHERERB AP, PR AT LI R ANRSD DS,
substituted or unsubstitaifferehiatiosdantinnegwokp rounsii digthal abaseibstituted: 5 diarylamino groups,
substituted or unsubstituted (alkyl)(aryflamino groups, substituted or unsubstituted alkyl groups,

substituted or upgubstituted ary! ggURgyE s ina GONAABEAMDE: QS (DI BERURS]

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

unsubstituted alkyl gttt o dn S5Bat Ry i 3ACHRRGE, BaTRARHE (PG GRS stituted
heterocyclyl groups, stibgtiibies femnswhs tiuiednatamwayelydadph arospsediiEo bbhd © cao)alkyl

groups, -C(-0)-aryl groups, -C(=0)N112, -C(=0)N11(alkyl) graups, -C( -O)N1fcaryl) groups,
-C(-0)N(alky1)2 grou%isr, 98@6§lﬁ?§%f%)’ﬂgg?ogﬁ%%,%#éﬁgfﬁﬁﬁgﬁ té’r%%ﬁé%éﬁb%{ﬂﬁted or
unsubstituted aminoaiorrgrolips bsubstititadropemaatystitatedia Bdioyheatitbeiteys gasa pof Bubstituted or
unsubstituted digjicylarpinaalios SRRy EHRRIREEd AL asYRalFUR@AMaminoalkyl groups, substituted

or unsubstituted diarylaminoalkyl groups, substituted or unsubs%tuted (allcyl)(aryHarairioalkyl groups,

substituted or unsubstituted heter%ﬁ cmaaspj‘goalég/é_ su ft'?lteitur%edC(Prlgns b?m%%ds o
ditierocyclylamixioalkyl, substitute 6P unsubsttu eﬁ ett%r()cgyé’lyﬁ(agﬁ%yl)ramlnoaﬁ?yl, substituted or
unsubstituterl unsubstituted alkyl group as defined above in which a carbon bond or hydrogen

bond is replaced by a bond 10 an oxygen atorx which is bonded to an unsubstitiated

heterocyclyl group as defined above.

20 The phrase “substituted heterocyclyloxyatkyl” refers to an
unsubstituted heterocyclyloxyatkyl group as defined above in which a bond to a
carbon or hydrogen group of the alkyl group of the heterocyclyloxyaikyl group is
bonded to a men-carbon and non-hydrogen atom as described above with respect to
substituted alkyl groups or in which the heterocyclyl group of the

25  heterocyclyloxyatkyl gréup 1s a substituted heterocyclyl group as defined above.

The phrase “vnsubstituted arylaminoalkyl™ refers to an unsubstituted
alkyl group as defined 2bove in which a carbon bond or hydrogen bond is replaced




(heterocyclyl)(arypaminoa&yl, substituted or unsubstiMted alkoxyalkyi groups, substituted or

unsubstituted hydroxyalkyl groups, substituted or unsubstituted aryloxyallcyl 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 heterocyclyl 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, substiﬁfh%‘d or unsubstituted heterocyclyl groups, -57-
C(-0)11, -C(----0)-allcyl groups, -C(=0)-aryl groups,.-C(=0)NH2, -C(=0)N11(aikyl) groups,
-C(=-0)N11(aryl) grobps, bax-®)b fatayd) atgeoupih- £ (edjNideany 1) FegrionpsnChstdydatkyd) (aryl) groups,

-C(=-0)0-E1kyl groups Cﬁ--&)&pﬁgqy%%ups, substituted or unsubstituted beterocyclylalkyl groups, 5
Ky

substituted or =substiut groups, substituted or unsubstituted alkylaminoalkyl groups,

bup as

aminoa

substituted or unsubstituted dialkélgeminoalkyl groups substituted or =substituted arylaminoalkyi

groups, substituted or unsubstitatCHEABRAS

(acdys(/)l; I(\Ialril()larninoalk&fmﬂw@(@ﬁoﬁwﬁ%@fﬁﬁgpt%ﬂ%ﬂm%ﬁ@wm I101 )
-C(- ietemeyci roups, -C(7=0)-N(ieteroc groups, .C(.-- aryl)(heterocyclyl) group
-C(=0)-N(alkyO( eter%zzf‘gﬁ? é’,“BdfaééﬁR&l’j“&g@C d&ﬂﬁﬂéﬁ?féﬁ?‘ﬂ%%ﬁ%’?&%@%ps,

SR padRsainea okt Refars fo-a BesHbstpred

substituted or urisubstfittitesiyeiiaaayk wirgie dps ssbinntikid aeyD pianpLdxstijt that eikdboynabad geoups,

substituted or unsub%-t1
groups; 12.23, Rzi, an

1
same O are}fn epeqn e

tuted aryloxyalkyl groups, or substituted or =substituted.15 heterocyclyloxyalkyl
T T

y'selected from H,

S,

44H2, -NH(alkyl) groeqybmbipiisy pgrpaps bdialiyngedupdoitary 1yasgroadssyNtatiogliaryl) groups,
-Nli(heterocyclyl1) gr m-&@%@f@@’%}é 'Q%L‘f%ﬁﬁ%@ﬁyﬂ%%%%&%ﬁ'@ﬁ%@u%%%%om of

20-N(lleterocyclyl1)Z. groups, substitu

r unsubstirutéd a

aryl groups, -014,, sillssErotedsrRIASHOIHURCHILIREEP GRPE- BYATSBAREWSr u;asubstituted
heterocyclyl groups, substituted or unsubstitutecl aryloxy groups, -NIOH, -N(alkyl)OH groups,
-N(aryl)OH groups, -N(alky1)0-allHegrimaps “uifiatrtiyeeel oyt ayrowd s]anivifakidiO0- azipds gocmps, or
-N(ary1)0-aryl 9roUPGhsubstituted alkyl group as defined above in which a carbon of hydrogen bond is

15

20

25

replaced by a bond te a nitrogen atom which is bonded to at least one unsubstituted

heterocyclyl group as defined above.

The phrase “substituted heterocyclylaminoatkyl” refers to
unsubstitated heterocyclylaminoalky! groups as defined above in which the

-heterocyclyl gronp is a substitnted heterocyclyl group as defined above and/or the

alky! group is a substituted alkyl group as defined above. The bonds to the nitrogen
atom in all heterocyclylaminoalkyl groups does not by itself gualify all
heterocyclylaminoalkyl groups as being substituted. However, substituted
heterocyclylaminoalkyl groups do mclude groups in which the hydrogen bonded to
the pitrogen atom of the group is replaced with a non-carbon and non-hydrogen

atom.

The phrase “unsubstifuted allkcylaminoalkoxy” refers to an
unsubstituted alkyl group as defined above in which a carbon or hydrogen bond is
replaced by a bond to an oxygen atomn which is bonded to the parent compound and
in which another carbon or hydrogen bond of the unsubstituted aikyl group is
bonded to a nitrogen atom which is bonded to a hydrogen atom and an unsubstituted

alkyl group as defined above.

| groups, substituted or uusubstituted



25 and lin is selected from substituted or =substituted alkyl groups, substituted or unsubstituted
aryl groups, or substituted or unsubstituted beterocyclyl groups. -58- In another embodiment,
the present invention provides a third group of compounds having the general formula | 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 unsubstituteél'/'1 eterocyclylalkyl groups, substituted or
unsubstituted allglarninoalkyl groups, substituted or unsubstinited dialkylaminoallcyl groups, 1G

substituted or unsubstituted arylarfiogiiadegtatiistnsubsitititednoniingytb sttited dirnptzinmoalkyl
groups, substituted or. n%n%%g te}c{i (alkxl %Eyégﬂli 0 (l)i\gé/l %Oﬁgéa%u%t{gugec% ryns bé}ci,t%}?d
heterocyelylaininoalkyl groups, su FUTEE oF URSUDSTtute eerocyc?yl groups, substi ted or
unsubstituted aryl grodpms, gUbstilie guonp heudrstiv dbeispgenciyulyidisialkyloghsdis eprstingted or

15unsubstituted hydr%&q}mcg%os Sical R§tiutes AunsLRRtbtehalkaxyalkyh %;ig%%r%eﬁubstituted or

unsubstituted aryloxyalkyl groups; Z is selected from 0O, S, or NW' grouPs; . It', and le may
be the same or differéfftiahes Aieetserdrdnee it seraetble reirred lisy! groppdiN@ e oH, -OR'
groups, 20-NIV612.11@idPs behdeiisige hidp FBSH NIRRT IR Y0EQHPS: SHO SHHESESfen

unsubstituted guanidinyl groups,_substituted or unsubstiruted primary, secondary, or tertiary alkyl
groups, substituted o ﬁfdféaeﬂyéﬁfﬁ‘ﬂépgﬁ‘ﬂf&ﬁ%fgﬁ%F%%gml%mdﬁfl&ﬂﬁs,
substituted or unsubsiitdtedtaikyny narehyakogeib Mtuteddescuibsa hsttutedhaigratyelydtgroups,

substituted or unsubst%yﬁtled 254a ,ig)lrmall%/} graups, substltgtg]ﬂoor L%Qscl;t{él%stl L ted rylambaoalkyl

. |
groups, substituted of tnstbstitute %Partﬁ?: gmlnoalﬁgﬂ%?gﬂps, SUBstittied of unstibstituted

arylaminoalicyl gi®upslksidssiinaeckeungubkiitnetitgiatsy] ouin ok} sgrb gpoeyS uls stitataatedr

unsubstituted (aIIcyI)(M}MgﬁJ&/} QGRS 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, -S roups, -S(= 0)W1 groups, -S(= 0)21e
groups, -CN, substituted or unsubstttf Sﬁm?&ﬁﬁ%ﬁﬁ%&”@ﬁﬂ%’l’ﬂ?&ﬁ% unStBEdeR dguanidinyl
groups, 5 substituted wrsuirsabsti uikgt o an/dcoedniary, inmeidiercabot grdypsgsobstidited or
unsubstituted aryl groups,SHBSUISH &7 HSURSHG KA CERNASHSHPSIUIEU NS AR tUted

allcynyl groups, substituted or‘unsubstituted héterocyclyl dgroups, substituted or unsubstituted
alkylaminoalky! dfoup8; ShiBs raaber SAihea s didfegsn bond of the unsubstituted alkyl group is

bonded to a nitrogen atom. which is bonded to two other similar or different

unsubstitted alky! groups as defined abeve.

The phrase “substituted dialkylaminoalkoxy” refers to an
unsubstituted dialkylaminoalkexy gronp as defined above in which a bond to a
20  carbon or hydrogen atom of the alkyl group bonded to the oxygen atom wihich 5
bonded io the parent compound is replaced by one or more bonds o a ﬁori—carbon
“and non-hydrogen atoms as discussed abeve 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 substimted alky] groups. The presence of the amine and alkoxy functionality in all
dialkylaminoalkoxy groups does not by itself qualify all such groups as substitated
‘diafkylaminoalkoxy groups.




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 indepé‘i’ﬁjently selected from H, -011, substituted or
unsubstituted alkoxy groups, substituted or unsubstituted aryloxy groups,.-N112, substituted or

unsu.bstituted alkylarnino groups;12@ gg@g&jhﬁ@gﬁmi@lﬁwb&&m@mﬁfﬂ@mﬁgn@m@cﬁuﬁ)ﬁtituted or
unsubstituted dialkylamino groups, substituted or unsybstitoted diarylarnjno groups, substituted or
unsubstituted (alkyl)(%fr%x‘i%f?ﬁﬁg Hr3hEL U5 &’?&1%8&“8&&1 &ﬁﬁf&é%ﬁ?}?%%%&? g%ﬁ‘gé?iﬁﬁﬁl& or

unsubstituted aryl gracups pf@i=@)tSyid€ (paliyi gl bupsnarly)-anlmae dpBn@biidseselected from
substituted or unsubstituted alkyl groups, substituted or unsubstituted aryl groups, substituted or

unsubstituted heterocyclyl group lﬁ}gggg dHRbMRSURSti £ | 1) £5(=0)14,
-C(=0)-alky! groups, -C(=0)-aryl, ?élgps, -C(t:%oq)%g-{gﬁi(yl groupsﬁaﬁg%)%%ﬁ?rghﬂég }@585{%&42

-C(=0)NIi(alkyl) groufEHOE-BINFRI aryiptoes BEeEARAIRF B Gibbbe "B RTEGHEBroups,
-C(=0)N(alky3)(aryl)agratiiter«fd shikiduaitéatiotyaio uhsp bbladgasi greslps, -N(alky1)2 groups,
-N(alkylh(aryl) groups, -N(aryl)2 groups, -C(r-O)NH(beterocyclyl) groups, C(-=0)N(heterocyclyl)2

groups, -C(=0)N(alkyl)(heterocyc [OURS, Of C(s-- ) r : 5R" 5s selected
from H, -OH, alkoxy groups, arylo%ég%é%yp ,i'-'NEti%‘, ‘ﬁ%’[}lfréa%%/% %Rg%ﬁggfm%%géboaé%ﬁ&%%yﬁ%alicy1)2
groups, -N(ary1)2 greahsulihy@nd @eaps yefeouipsiosassiitiese Bmotiriabsnsitduchirg pieoopsd

-N11(Imterocyclyl) grouRaaeNRRErOeKol hithH BHRS: MY aHovh (AR HOGYENEE) GEALPE QAE SWpstituted or

=substituted aryl groups; 10Ru is selected from O, substituted or =substituted alkyl groups, substituted

or =substituted Hfyl gHsthFs Brse st it SrotetbGitin B ERSEHA VIS, Oreene, TiWsiis selected

from H, substituted owunsebstitiiediaisygrougss sy Miwted:ar FaUhstgusadtiany|19soypaigubstituted or

unsubstitnted beterogxg M added or removed using the procedures set forth therein. Examples of
protected hydroxyl groups include, but are not Himited to, silyl ethers such as those
obtained by reaction of a hydroxyl group with a reagent such as, but not limited to,

15  t-butyldimethyl-chlorosilane, trimethylchlomsﬂané, triisopropylchlorosilane,
triethylchlorosilane; substituted methyl and ethyl ethers such as, but not limited to
methoxymethyl ether, methythiomethyl ether, benzyloxymethy! ether, {-
butoxymethyl ether, 2-methoxyethoxymethyl ether, tetrahydropyranyl ethers, 1-
ethoxyethyl ether, ally! ether, benzyl ether; esters such as, but not limited to,

20  benzoylformmate, formiate, acetate, frichloroacetate, and triflnoracetate. Examples of
protected amine groups include, but are not limited to, amides such as, formamide,
acetamide, trifluoroacetamide, and benzamide; imides, such as phthalimide, and
dithiosuccinimide; and others. Examples of protected sulfhydryl groups include,
but are not limited to, thioethers such as S-benzyl thicether, and S-4-picolyl

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



15 groups, -OH, alcoxy groups, aryloxy groups, -NH2, substituted or =substituted heterocyclyialkyl
groups, substituted or unsubstituted aminoalkyl groups, substituted or unsubstituted alkylaminoalkyl
groups, substituted or unsubstituted dialkylamitmallcyl groups, substituted or =substituted atylaminoallO
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 unsubstitg&gﬂd 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(alkyl) grougisas SYdiunyN poeassinyrabpe S{UhN{akdy yRgrapd;iumOn aaety2ignoups,
“C(=0)N(alkyl)(aryl) OrQURsn{urO)RSISIAGHEY L 9LHPSE Sl rAs iSO GHEd A AbREe Gir
O0)NH(beterocyclyl) groups, C(—O)N(heterocyqul)z g_roups,'-C;(:O)_N(a}IkyI) heterocyclyl) groups,
-C(-=-0)N(ary1)(beter&efena:) Hratipylagtpd ittty aris, Lt s Plﬂmﬁeé?@’@%inoawyl groups;

substituted or unsubsfifiaias RysrexyRiky rexREnsIBDSHELRE oF upskbsiusad alkewealicy! groups,
substituted or unsubstituted arylox allc%yl groups, or substituted or unsubstituted heterocyclyloxyalkyl
groups; and R." nray BBV ARHARRLuGFhifRE SR 2P r st RRlt Ry 8T RGOS 5 ituted or
unsubstituted alkyl grewipsicatistifuteshosphnsiibsiiutas and of oxpaicaisiituiethainnsuwagimuted
beterocyclyl groups, sulystituted or unsubstitated heterocyclylal roups. -C(=0)R, -C(=0):allcyi
groups, -C(-0),-aryl g%@ﬁg?s-’g Ef‘d“ﬂ{'fﬁiz?‘l E-ﬁﬁe\f% I?%%Qg}gom-%f% 1 alr%/aﬁcgar%ﬁ’ps,
-C(=0)N(alkyi)2 groupssahC @eid) Mftaryd 2idr ougdsc -ACids Oitia ity anptirio grdupslisabstiituted or

unsu bst!tuted amlnoa%é%_gﬂ%@f%n%@ég% fols 'H.'T!f%HR%Q&?%Q%X@H&H&?&M@%%&PSA ﬁskg_i)étgyted_or
unsubstituted dialkylarninoalkyl groups, substituted or unsubstitlited arylaminoalkyl groups, substituted
or unsubstituted §iaryratisinEanAcisUps instass teta oy BJudeitireer eamiel reaipivaniisdsiRyd groups,
substituted or unsubssiuiBRdEIRTRRY ShRTIRAR NI RIS AL 5pHASURMILHEGutamic
diheterocyclylaminoalkyl, substituted or unsubstituted (heterocyclyl)(alkyOaminoalkyl, substituted or
unsubstituted (heteroﬁﬁ}éiyl)(aryl)aminoalkyl, substituted or unsubstituted alkoxyalkyl groups,
substituted or unsubstituted hydroxyallcyl groups, substituted or unsubstituted aryloxyalkyl groups, or
substituted or unsubstitated heter&EpasaBRy Sikyhimiiopprooides someawals ehideng davans thdifferent and

are independently selggigd iromide SWREHIHGH PHvRUb BlillBE 2 iomar QiR wrbsStituted or

15  pbarmaceutically acceptable salts of the compounds, and pharmaceutically

acceptable salts of the tautomers. Structure ] has the following formeala:

RB

R5

RY .

Preferred compounds having structure I are those within one of four

groups.




unsubstituted aryl groups, or substituted or unsubstituted heterocyclyl 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 g¢ 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 unsubstitutédthénfiysa grinvpatk ghgressdssubstituted or unsubstituted
(alkyl)(ary))aininoalkyl 5 groups, -C(=-0)-heterocyclyl groups, -C(=0)-0-heterocyclyl groups,
C(=0)NH(beterocycly1) groups, @(@ééﬂé&eaemcw?@mp@&c@@y@N@@B(hmem@yclyl) groups,
-C(= O)N(aryl)(heterocycl 1) roups substituted or unsubstituted h hcyclylaminoalkyl groups,

substituted or unsubsHtiESd BQ%%%B@%BIQHX@W%&H tey ngmgroups,

10substituted or uns%ﬁiﬂmﬁe@am‘j@g‘y&h@yl wmmmsuhﬁmtmamm&msw dretprpcyclyloxyalky|

groups; R25 may be the e.or diff rent and dependently selected from

H, -NH2, NH(aIkyI) gs%ﬁ%usl%%ﬁ('é% Sgrtcl)lttﬁcc)fslg,11 fn &%F s - (aryg/sﬁ Qg?%%pusmlﬁ[gmty (aryl)

groups, -N1- 1(hetermmmpgpsm@mmmwfnglm@mHMQMﬂ)(aryl) groups,

-N(hererocyclyl)2, %%Rﬁué%ﬂh%&&uéﬁ%&? M.? aﬂ{ﬁﬂaﬂ{?’l 3 sy b&hgy;&gegr}msubstltuted aryl
stitute

groups, -OH, substituted or unsubstimted alkoxy groups, sub Or uasubstituted aryloxy groups,

substituted or unsub%ﬁéﬁ%ﬁbﬁé‘@}?@ﬁlﬂ?@u&mﬁl LORPs - RIS TG FBTARSHONR BTG roups,
-N(allty1)0-alkyl 20 gfeipss bbb Grara @b A RAGERYBS 16y A %b@;@ryl groups; and

R22 is selected from substituted or unsubstituted alkyl qroups substituted or unsubstituted aryl groups,
or substituted o?%usﬁfﬂ%ﬁffﬁ@d’ﬁ%‘f&%ﬁ%m @’&fﬂ&aﬁq groups, ot substituted or unsubstituted

aryloxyalkyl groups;

Z is selected from O, S, or NR™ groups;

R!, R? R?, and R? may be the same o7 different and are
 indeperdently selected from H, CI, Br, F, I, -CN, -NOz, -OH, -OR" groups,

15 -NR™R" groups, substituted or unsubstituted amidiny] groups, substituted or
unsubstituted guanidinyl groups, substituied or unsubstituted primary, secondary, or
tertiary alkcyl groups, substituted ot unsubstiteted aryl groups, substituted or
unsubstituted alkeny} groups, substituted or unsubstituted alkynyl groups,
substituted or unsubstitted heterocyelyl groups, substituted or upsubstituted

20  aminoalkyl groups, substituted or unsubstituted alkylaminoalkyl groups, substitted
or unsubstituted dialkylaminoalkyl groups, substitated or unsubstituted
arylaminoalkyl groups, substinnied or unsubstituted diarylaminoalkyl groups,
substituted or unsubstituted (alkyl)(aryDaminoalkyl groups, substituted or
unsnbstituted heterocyclylalkyl groups, substituted or unsubstituted

25  diheterocyclylaminoalkyl groups, substituted or unsubstituted
(heterocyclyl){alkyDaminoalkyl groups, substituted or unsubstituted
(heterocyclyl)(arylaminoalkyl groups, or FC(=O_)R"‘ groups;

R’ RS, R’, and R® may be the same or different and are
" independently selected from H, Cl, Br, F, I, -NO2, -OH, -OR* groups, -NR®R?




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 heterocyclyl groups, substituted or unsubstituted alkylaminoalkyl groups,
substituted or unsubstituted diallcylaminoalkyl groups, substituted or unsubstituted arylaroinoalkyl -63-
groups, substituted or unsubstituted diarylaminoalkyl 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 alkoxyalkyl groups, substituted or =substituted aryloxyallcyl groups, or

sugs:i:uieg or unsugs:ggatt@d hsmrmélﬁowflﬁktgh?ﬁ)gre@ﬂgéﬂtg@bﬁé arbers Rlﬂjsmt&@ﬁﬁdtftrotmd
substituted or unsubstibste I stitute substitu r s, substituted or
unsubstituted heterocycl%ﬂﬁ'?k %glrt%uﬁrsgl%gﬁéff}gpﬁlmr%tutﬁs &r(uﬂ’ﬂ%)r%‘ %%)Gﬂ?é&f uIggroups 10
-C(=0)NH(aryl) groupsybgia@iiNtatiost)2igpredpsin@ (-0 (e 2 grupsy-SDgrmicyiitaiytegroups;
substituted or =substi t ﬁﬁq&g# Jﬁgﬁ;ﬁ&j%&%@ r%m%ﬁﬁ?ﬁ'%&%ﬂ:@ y Q%Iﬂ&u%&)ups

substituted or unsubstltate groups, substituted or unsubstitited arylaminoalkyl

groups, substitute? orquﬁs&tﬁ@ﬁtut%‘b%Mbﬁf@ﬁb‘élﬁ&h%?@ﬂﬁ@@%@ﬁﬂ@ﬁ%%ﬂﬁt@@s
15(alkyl)(aryl)aminoalkyl GeanR e SHRSHHIRE Ol e o1l iRM BedGFaCYChH UTRAQRIGY, SRS aubStituted

or unsubstituted dilieterocyciythminvalkyi Bagroups substituted or unsubstituted

(heterocyclyO(alkyl)anfrantsigrst pariapkit gratps YhiBEd Qtemidrsed aismmmiminoalky 2
groups, Sugstltuteg 0rgkﬂ@gbﬁﬁmﬁadéay&r%@whgﬂmﬁyﬁubﬁﬂ&glt?ﬁg@cﬁgp@,smmsﬂtmfﬂoalkoxygIryl
groups, substituted or stlt ar s, or substituted. an stitut
heteroeydyloxyalkyl g'l%fj ?éeﬁr%?gu%s%ﬁ? sséll%‘ JrSRred Euﬁe%al Léru ﬁ%%ltltuted
heteroeyclyl groips; gMRpR sgbeuqnsﬁd/hﬁuaﬂﬁ:mmekb(akgﬂftmyi)suhmnuw@mupslﬂubmmed teterocyclyl

groups, -C(=0)11, C( &ﬁ%&@g&%& f%yﬁ!iﬁna C%)(O %Mﬁﬁgegrmubgmwh(aryl) groups,

-C(=0)N(allty1)2 group ary groups, (asyl) groups, -C(-0)0-aLkyl groups,
C(-0)0-aryl groups, substienrerchbiamsgpktil sesnsifsaitipdpoupstbstiBsiftuted or unsubstituted
alkylasninoallcyl grou%Hgﬂ%g%ﬁmggﬁgqtﬁguﬁyaémmt@@@kybmuﬁﬁﬁgubstltuted or

unsubstitited arylaminoalkyl groups substituted or =substituted diar Iammoallc}%’ é% oups, substituted or

unsubstituted 30(alky FEEAEH W{)F@t’ﬂ?ﬁjgy BRI s PREva %Wﬂmfnoalkyl
groups, substituted orgunpuhsthstizdeyarmeyblidyitgi aljpsy sikybitkotgd, erbstituted or unsubstituted

aryloxyalkyl groups, or substituted or unsubstituted heterocyclyloxyalkyl groups;

R® and R" may be the same or different and are independently
selected from H, -OH, substituted or unsubstituted alkoxy groups, substifuted or
unsubstitted aryloxy groups, -NHz, substituted or unsubstituted alkylamino groups,

20  substituted or unsubstituted arylamino groups, substituted or unsubstituted
dialkylamino groups, substitnted or upsubstituted diarylamino groups, substituted or
qnsubstituted (alkyl)}(aryl)amino groups, substituted or unsubstituted alkyl groups,
substituted or unsubstitated aryl groups, -C(=0}H, -C(=0)-alkyl groups, or
-C{=0}-aryl groups;

25 R is selected from substituted or unsubstituted aryl groups,

o substituted or unsubstituted heterocyclyl groups, -C{=0)H, -C(=0)-alkyl groups,
~C(=0)-aryl groups, -C(=0)0-alkyl groups, -C(=0)O-aryl groups, -C(=0)NHz,
-C(=0)NH(alkyl) groups, ~-C(=0)NH(aryl) groups, -C(=0)Nalkyl}» groups,
~C(=0)N(aryl) groups, -C(=O)N(alkyl)(aryl) groups, -NHz, -NH(alkyl) groups,

30  -NH(aryl) groups, -N(alkyl): groups, -N(alkyl)(aryl) groups, -N(aryl): groups, |



-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, -NlI(alkyl) groups, -NlI(ary0 groups, -N(alkyl)2
groups, -N(aryl)2 groups, 5 -N(alicyl)(aryl) groups, -NH(heterocyclyl) groups, -N(laeterocyclyll(alkyl)
groups, -N(beterocyclyl)(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 | in
which the substituents described below define a fourth group of compounds; ' 'Y is selected from

-OH, SH, alkylthio grNHssteytLRION ERuipss, -Bibegioopdy e )AL - Hratgd(hbigtiiygroups, -CM,
substituted or unsubstituted, alkyl groups, substitufed arunsubstituted alkenyl groups, substituted or 15
unsubstituted alkyny %‘llﬂbsusls\%%’é it %cyjdﬁéﬁésﬁl mr%‘%{aefﬁ)w ‘@;Er%ﬁﬁls?ugtsj’:)stituted or unsubstituteci
heterocyclylaLkyl gréi{p<}8{ibstiutectivhupsupstitGled N siaviheoriogyghdl peupabstituted or :
unsubstituted dialky_lé gl U ti Of N '&Htg_d Eg%tﬁigiﬁ@@'ky' groups, substituted
OF unsubstituted diar@a%%@y@é%%%i,@%éﬁ%ﬁ&ég or u%?s%tstitut d (alkyl)(aryl)aminoalkyl )
20groups, subsfitutddieriotieiripbitugeeibsterocyclylaminoalkyl groups, substituted or masubstituted
heterocyclyl groups, substituted or unsubstituted aryl groups, substituted or unsubstituted

heterocyclyloxyalkyl-groups, su bRtHWQelmrﬁ&haﬂgutmzhmwgmt@mmﬁmgﬂ@qjgr

fom 0. . or NR gro0U AL RvEts, NVETUF HayEbe Ta SXUNEEE) BIGRen AR S Widbendendy
selected from Il, Cl, gdoyps, IN@ENErabOF D:QtoppQ) RNfatighheerdd R I@Y\brogpeups, substituted or
uusubstituted anaidigyl p ituted or unsubstituted guanidi oyp uted or
unsubstituted primarli)l/]\;( ;@%%@H’%ﬁlzér%ﬁ%i;@ gﬁél%lrof E’sﬁzﬁgqs%f%a %r %ﬁi\%}%ﬁé&e gryl groups,
substituted or dfsulzEaeRsearaikbsikigloupensshstieteayd stm®abstituted alkynyl groups, substituted or

unsubstituted heterocyclyl groups, substituted or =substituted aminoalkyl groups, substituted or
unsubstituted alkyfarninoallryl greis saisbstitfited 15, gubsmismbs it iachtisiindamind ghsipgroups,

Subaited or unsu AR A e T e e M M SR R oope
beterocyciyia)kyl grétpesor -C(-0)R18 groups; ‘
RP is selected from substituted or unsubstituted alkyl groups,
15  substituted or unsubstituted aryl groups, substitited or unsubstituted heterocyelyl

“groups, -OM, alkoxy groups, aryloxy groups, -NHz, substituted or unsubstituted

heterocyclylatkyt groups, substinited or unsubstitated aminoalkyl groups, substimted

or unsubstituted alkylaminoalkyl groups, substituted or nnsubstituted

dialkylaminoalkyl groups, substituted or unsubstitated arylaminoalkyl groups,

20 substituted or unsubstituted diarylaminoalkyl groups, substituted or unsubstituted
(a]kyl)(aryl)aminda]kyl groups, substituted or upsubstitated alkylamino groups,
substitted or unsubstituted arylamiﬁo groups, substituted or unsubstituted
diatkylamino groups, substituted or unsubstituted diarylamine groups, substituted or
unsubstituted (alkyl)(aryl)amino groups, -C(=O)H, -C(==0)-alky! groups,

25  -C(=0)-aryl groups, -C(=0)0-alkyl groups, -C{=0)0-aryl groups, -C{(=0)NHz,
-C{=0)NH{alkyl) groups, -C(=O)NH(aryl) groups, -C{=0)N(aiky}) groups,
-C(=0)N(aryl). groups, -C(=0)N(atkyl)(aryl) groups, —C(%O)-het.emcyclyl
groups, ~-C(==0}-O-heterocyclyl groups, -C(=0)NH(heterocyclyl) groups,
-C(=O)~N(heterocyplyl)z groups, -C(=0)N(aryl)(heterocyclyl) groups, substitted



RS5, le, le, and le may be the same or different and are 10 independently selected from IlI, 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 150r =substituted alkynyl groups,
substituted or unsubstituteci heterocyclyl groups, substituted or =substituted allcylaminoalkyl groups,
substituted or unsubstituted dialkylaminoarkyl groups, subtituted or unsubstituted aryiaminoalkyl
groups, substituted or =substituted diarylarninoalkyl groups, substituted or uusubstituted
(alkyl)(aryflarainoalkybgtiasyes;iatbstituast plviaubetikie droeper eoyaiylali i 20gistipsd C(-0) 1e5
groups, substituted oy unsubstityted arningalkyl groups u§s ityted or ubstituted, .
beterocyclylaminoalk%?( é}r%}ﬂfﬁﬁsi,cygﬁgﬁ?ﬁtéébslrl%tﬁ%u 5s |£liJu’[eS w&eﬁroxfﬁ%@rgﬁg Ssﬂlgg 1|'ﬁ5tteéid06r
unsubstituted alkoxyathksiigtiveles, ssylostistkPczorpsutubiitinessl onfosyisigpial defosaycisidsstitiyed or

unsubstituted heterqc&gng&al_lﬁ%ag&g@&l%ﬁ@ an Eﬂ"b &e the same or different and are

independently selected from H, -OH, Subst or uhsubstituted aLlcoxy groups, substituted or
unsubstituted axgiloxy groups, -Nit, substityted or unsubstituted alkylamipo

S I‘%roup%q%mstituted or
unsubstituted arylaruino groups, sgbﬂﬂ%&d’ﬁ?yz%@&ﬁﬁ%ooﬂfi&Wﬁ%ﬁ%@ BpEP e uted or
=substituted diarylamiglecgibfiof Sutsiiitse or ahdthstisub ity egdakyddafiianiagidspssalibstituted

or unsubstituted alkyl groups, -66- substituted or ynsubstituted aryl groups, :C(= -C(=0)--alkyl
groups, or -C(:O)-ar}?%fr)g‘lﬂg%l&s’ Subst I ismsué-‘\sencSlejzg'1 Fg%%ﬁﬁgﬁ%}%feﬁ P uth\"l]thsgm%?Fefgalkyl groups,
substituted or unsubstitsietiakgh droepsy dybiytugstpy, HicabBlkLEtHRIedbYyetytrBgroups, substituted

Con kol groups. DA A AP s O MR ) aroups,
C(=0)N(allcy1)2'groufe Re =6 R AW Biintrapans.CHOMERYDRIratss, ORI toups,
-1,111(atyl) groups, -NeafkyDRiarasecyia) ey SamieiRs critandigsgroups,
O heteroey el R ereracy dyly doums O SRS iyl ot Sbshtacas ooy YY) groups, or
unsubstituted aminoalkyl groups, substifuted or unsubstituted alkylaminoalkyl
groups, substimted or unsubstituted dialkylaminoalkyl groups, substituted or
15 unsﬁbstituted arylaminoalkyl groups, substituted or unsubsttuted diarylaminoalkyl
groups, substittted or unsubstituted (alkyl)(aryl)aminoalky! groups, substituted or
unsubstituted heterocyclylaminoalkyl, substituted or unsubstituted
diheterocyclylaminoalkyl, substituted or nnsubstituted
(heterocyclyl)(alkyllaminoalkyl, substituted or unsubstituted
20 (hete;ocyclyl)(aryl)aminoalkyl, substituted or unsubstinated alkoxyalkyl groups,
substituted or unsubstituted hydroxyalkyl groups, substituted or unsubstituted
aryloxyalkyl groups, or substiuted or unsubstituted heterocyclyloxyalkyi groups;

R and R*® may be the same or different and are independently
selected from H, substituted or unsubstifuted alkyl groups, substituted or

25  unsubstituted aryl groups, or substituted or nnsubstituted heterocyclyl groups;

R"”and R* may be the same or different and are independently
selected from H, substituted or unsubstimted alkyl groups, substituted or
unsubstituted aryl groups, substituted or unsubsﬁtuted heteracyclyl groups,
-C(=O)H, -C(=0)-alkyl groups, —-C(=0)-ary! groups,-C(=0)NHz,




C(=0)N(ary1)(beterocyclyl) groups; Ru is selected from H, -OH, alkoxy groups, aryloxy groups,
-NH2, -NH(alkyl) groups, -NH(aryl) groups, -N(al1yl)2 groups, -N(aryl)2 groups, 15 -N(alltyl)(aryl)
groups, substituted or unsubstituted alkyl groups, -NH(beterocyclyl) groups, -N(beterocycly1)2.groups,
-N(alkyl)(beterocyclyl) 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, substitfﬁ@a or unsubstituted beterocyclyi groups, -OH,
alkoxy groups, aryloxy groups, -NH2, substituted or unsubstituted heterocyclylalkyl groups, substituted

or unsubstituted ainiuaak)ITEHIBYIS dhaiis)tat] 200 NEsDsEivtes], all(Haniiaidkyl gwipes, substituted
or unsubstituted dialkylaminoalkyl. groups, sypst; of. Unsubstituted grylaminpalkyl groups,
substituted or unsubsti Te@%?aa{ﬁ%?rﬁ{ﬂd’a‘i‘ﬁ(yq”gpré}%}f?%bg%@e%o&ﬂj tns Esﬁ?}télgcy 5 gm%ps’
(allcyl)(aryl)aminoallcyT o)) Psaryl igstitpt elioatiorisd bs titstddtali e aevtne prlyigisy Istrosgisuted or .

unsubstituted arylami s, substituted.or unsuybstit -67- €l ' X S, Substituted or .
S R I SR e o,

unsubstituted diarylamino groups, substituted or uns
-C(=0)-alkyl groups, WyreminyilirbepuipsCLup)iuskyrlugrobinid (@aiolamingrdopsrotis0)N112,
-C(=0)1\111(a1kyl) JLauRsn i GOMNb{AYL gfwﬂanaﬁﬁpgwggk_y%amm%ﬁ%%@aym groups,

-C(=-0)N(allcyl)(aryl) groups, -C(=0)-heterocyclyl groups, -C(=0)-0-heterocyclyl groups,
CEONL (el 9 SToRsH o (RRIB A PR OO RRRTRASTbcycly 1) roups.

CC=0)14(aryl)(heterqgyapsl ) Oreupsssisitiiied apsnsthstiiutetererbisiaye gyshgaminoalkyl groups,
substituted or unsubstituted h%/!droxyalkyl roups, 10substituted or unsuybstituted allcoxyallcyl groups,

substituted or unsubstitaT&d RN SR or SUB ST GORLUHIONEY heterocyclyloxyalkyl
groups; 1215 anE-\N@ny) hedthe: samesondiffenantimod araiindepandently selected from
substituted or unsubstituted al Xl groups, substituted.or unsubstituted, aryl groups, substituted or
unsubstituted hetero%?%ﬁ?of érlgliups, gﬁg@tﬁﬁ?g%sbsru%ﬁn%elﬁgosrtilfﬁt%}asﬁré%é“r{ocyclylaIkyI groups, -C(=0)H,
-C(=0)-alky1 groups,diheterocyclylaminoalkyl groups, substituted or unsubstimted
(heterocyclyi)(aﬂkyl)aminoa]l@ groups, substituted or unsubstituted

(heterocyclyl)(arylaminoalkyl groups, substituted or unsubstituted hydroxyalkyl

15 groups, substituted or unsubstituted alkoxyalkyl groups, substituted or nosubstituted
aryloxyalkyl groups, substituted or unsubstituted heterocyclyloxyalkyl! groups, or
-C{(=0)-N(alkyh(heterocyclyl) groups;

R™ R® R*, and R* may be the same or different and are
independently selected from M, -NHz, -NH(alkyl) groups, -NE{aryl) groups,

20 -N(alkyl): groups, -N(aryl): groups, -N(alkyl)(aryl) groups, -NH(heterocyclyl)
groups, -N¢heterocyclyl)(atkyl) groups, ~-N(heterocyclyl)(aryl) groups, .
-N(beterocyclyi) 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

25  groups, heterocyclyloxy groups, -NHOH, -N(alkyl)OH groups, -N{(arylJOH groups,
-N(alky[}O-alkyl groups, -N{aryl)O-alkyl groups, -N(alkyl}O-aryl groups, or
-N(aryl)O-aryl groups; and

RZ is selected from substituted or unsubstituted alkyl groups,
substituted or unsubstifuted aryl groups, or substituted or unsubstituted heterocyclyl

30 groups.



C(=0)-aryl groups, -C(---0)NH2, -C(=0)NT1(alkyl) groups, -C(..--O)N11(aryl) groups, -C(-0)N(alky1)2
groups, -C(=0)N(ary1)2 groups, -C(=0)N(alicyl)(aryl) groups, substituted or unsubstituted =unary]
groups, substituted or unsubstituted alkylamthoalkyl groups, substituted or unsubstituted
diallcylaminoalkyl groups, 20substituted or unsubstituted arylaminoalkyl groups, substituted or
unsubstituted diarylarainoalkyl groups, substituted or unsubstituted (allcyl)(aryl)aminoalkyl groups,
substituted or unsubstituted heterocyclylaminoalkyl, substituted or unsubstituted
dibeterocyclylaminoalicy, 1, substituted or ansubstitated’ :z%“eterocyclyl)(alkypandnoalkyl, substituted or
u.nsubstituted 25(heterocyclyl)(aryl)aminoalkyl, substituted or unsubstitated alkoxyalkyi groups,
substituted or unsubstitured hydrasysheylegiaigaesidhstindac arisnsohaptuiel af Wiexyadky! groups, or
substituted or uusubstjtuted heterocyclyloxyalkyl groups; .12)-6 and RN may be.the same or
different and are independ ’f}%eﬁglé%ﬁ%@ﬁquflP%—'clgosq}éé’s[fﬂﬁs’[g&%?%trlllseu%lngi;ffﬂfeenésaﬁ}/%ﬁ%%%ps, substituted
or 30unsubstituted amydigroups, or substituted or unsubstituted beterocyclyl 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 unsubgtﬁggggcﬁwbgfﬁ)uﬁﬁvsg{qﬁgﬂtaﬁ{gro;@m@ﬁgﬁyggq\jketgrocyclyl groups,
-C(---0)11, -C(=0)-allcyl groups, -C(=0)-aryl groups,-C(=0)N112, 5 -C(=0)NH(alkyl) groups,
-C(=0)N11(aryl) rou&ﬁ“ﬁé@éﬁmﬂm@&%ﬁﬂﬁ&%&mﬁ@@m Jrotipsed er2RhEstaryl) groups,
-C(=0)0-alkyl groups hefef56)eadhgeuRs, SwhstitiedQimymsitbatio urghalesakyevalsg groups,

substituted or unsubstituted aminoalkyl groups, substjtuted or unsubstituted alkylamitioalkyl groups,
substituted or unsubgﬁhffle%mﬁn c‘iﬂa%ﬁ%éﬁgﬁfad’?éﬂi‘”’ﬂi%‘n%?‘?f@éﬁ‘fﬁfea“ ?tbt%tgglﬁé){ﬁ'ﬂﬁ%lﬁ%w gminoalkyl
?rlc:(u%?, sul)bstit_uteo:kom'grlmsuhm“ ityled oigyydabriinaadkyt groulpsingedditgtach inm__uhﬂgmtipsted
alkyl)(aryl)aminoalkyg, are TG0 QCYC s -C(30)-0-he _ groups,
o e O oy,
groups, -C(=0)-M{ary b8! gAinoalky
groups, substituted %@%Mlﬁ%quygfmg@gg[ﬁmﬁgﬂggsﬂ%%iﬂwmgéitg;ggp@koxyalkyI

groups, substituted or unsubstituted aryloxyalkyl groups, or substituted or unsubstituted
heterocyclyloxyalkyl SFBEH5Eefk o upesbstisia lydpopyaliorh sRPth OSSP i ife FERsABS e 20
independently selected;Togyaikly:Nitidgkyl) groups, -N1-1(aryl) groups, -N(alkyl)2 groups, -N(aryl)2
groups, -N(alkyl)(aryl) groups, -Nll(heterocyclyl) groups, -N(heterocyclyl)(alkyl) groups,
-N(heterocyclyl)(aryl) groups, 7 is selected from 0, S, or NR* groups;

15 R!, R?%, R, and R* may be the same or different and are
independently selected from H, Cl, Br, F, I, -CN, -NO, -OH, -OR* groups,
-NR¥RY groups, substitated or unsubstitated amidinyl groups, substituted or -
unsubstituted guanidinyl groups, substituted or unsubstitufed primary, secondary,
and tertiary alkyl groups, substituted or unsubstituted aryl groups, substitted or

20  unsubstituted alkenyl groups, substituted or unsubstituted alkynyl groups,

substimted or unsubstituted heterocyclyl groups, substitﬁted or unsubstituted
~aminoalkyl groups, substituted or unsubstituted alkylaminoalkyl groups, substituted
or unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted
arylaminoalkyl groups, substituted or unsubstituted diarylaminoalkyl groups,

25  substituted or unsubstituted (alkyl)(aryl)aminoalkyl groups, substituted or
‘unsubstituted heterocyclylalkyl groups, or -C(=0)R" groups;

R®, R, R, and R® may be the same or different and are
independently selected from H, CI, Br, F, I, -NO:z, -OH, -OR" groups, -NR*R*
groups, -SH, -SR% groups, -S(=0)R? groups, -S(=0)R* groups, -CN, substituted




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-alkyl groups, -N(alicyl)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 heterocyclyl groups. In the fourth group of
compounds, at least one of W, R2, R3, or le is . 5an -OR¥5 group and 1225 is selected from substituted
or unsubstituted beterocyclyialkyl groups, substituted or unsubstituted dialkylaminoalkyl groups,

substituted or Wisubggmﬁigﬂar&iﬂﬁﬁ]iy PeusRstitedanbaRRa BRia/kaminealiey! groups,
y! gro

substituted or =substituted diaryiaminoa ups, substituted or =substituted arylanairioalkyl groups,

substituted or unsubStREHEEFd STARIHEIRAESRITBATKy FEoRs) <kt B Es8i0htuted heterocycly!
groups, substituted @issnsiesdtuteshheiorarys)yianipo ol Enadns: sastituied alkesphstigied .
diheterocyclylaminoalkyl groups, substituted or unsubstituted (aeterocyclyl)(a)kyl)athinoalkyl groups, or
substituted or :subsﬁﬂl?ﬁ'é%lf#e%%ﬁ%g}i‘)t @%ﬁﬁﬁﬁ%’é? &(ﬁ‘é{t%‘i’g lfﬁélllﬁggﬁ%ég’gﬁ%?%’rcmm group
of compounds Zis pgefepahiybatimbR @rewgnbstiniteddretarabtyytutioteeRigs|s O PORF dupempounds of
the fourth group incluge. those com s jn.which Z.is an -NW. group, more preferably where 121 is H.
Y is preferably an &fgjsgnr%%%acgnnnﬁﬁg%ﬁt agl;nrlc?ﬁ%l, ’SIr %r%%ét%rAgggdgg :snlsjlgjs%m%%% alkynyl group, or
MOM preferably is alleNimdankeiguupsirstheifirsd seoondstisndd diriddaragdépberafsompounds. In
more preferred Comg%éﬂ%eﬁg&h&%&%?é&oﬂ iﬁa%ﬂRﬁé f%z%%ﬁs%%&iﬁa@éﬁ%?&d&iﬁﬂtﬁ&ore preferred

compounds of the second and third groups, Y is a N 3'group and one or both of R22 and R13
are if 250ther prefefEgyiamield siermesbstitged on Anars Aol drBupsandlnaeembad where Y is

selected from M(CL3iRs - Mpd6EikDr G IIRE Ao GiAh2LER Zrodph Lapicattaups. -N(ary1)2
groups, -NHNI12., -NHN(CI13)2, N(C113)NH(C113), -NIi(C112.).,NH2 groups,
“N1-1(C13.2).NH(al A HGHE D ropeaiosh sRout D Grother Pr’ii&‘?ﬁ%‘%%i%%ﬁﬁé Faps,

substituted or unsubstituted aryloxyalkyl groups, or substituted or unsubstituted

heterocyclyloxyalkyl groups;

R’ is selected from the group consisting of ~-OH, substituted or
15 umsubstituted alkoxy groups, subst.imtecl or uasubstituted aryloxy groups, -NH?z,
substituted or unsvbstituted alkylamino groups, substituted or unsubstituted
arylamino groups, substimted or unsubstituted dialkylamino groups, substituted or
unsubstituted diarylamine groups, substihited or unsubstituted (allyl)(aryl)amino
groups, substituted or unsibstiuted atkyl groups, substituted or unsubstituted aryl
20. groups, -C(=0)H, -C{=0)-aikyl groups, or -C(=0)-ary! groups;

R is selected from substituted or unsubstituted aryl groups,
substituted or unsubstituted heterocyelyl groups, -C(=0)H, -C(=0)-alkyl groups,
-C(=0}-aryl groups, -C(=0)0-alkyl groups, -C(=Q)O-ary! groups, -C(=0)NHz,
-C(=0)NH({alkyl) groups, -C(=0)NH{aryl) groups, -C(=0)N(alkyl): groups, |

25  -C(=0)N(aryl): groups, -C(=0)N(alkyl)(aryl) groups, -NHz, -NH(alky}) groups,
—NH(aryl). groups, -N{alkyl)z groups, -N{alkyl)(aryl) groups, -N(aryl): groups,
-C(=0)NH(heterocyclyl) gronps, -C(=0)N(heterocyclyl): groups,
-C(=O)N(alkyl)(heterocyclyl) groups, -C(=0)N(aryl)(heterocyclyl} groups, or -
substituted or unsubstituted heterocyclylalkyl groups;



-70- N(allcyl)(042)to-N11(allryl) groups, -N(allcyD(C1-12).N(alloy02 groups, NH(C142).(heterocyclyl)
groups, -N(alkyl)[(C112).(heterocyclyl)] 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(quinuclidyl), 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 js 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-benzimiclazolyl), -NH(C1-142N(CH3)2, -N14(C112)201-1,
-bili(C112)(4-imidazoly1), -N H(C/lR)‘@r iriidaddiyt) HNINEG 1 295 @ i dy)psNMEEH ) Srpypicy 1),

-NH(CH2)(3-pyridy1), ﬂ\l{é&é& Jetﬁ@}ﬂﬁ?&gﬁ%%ﬁ%ﬁt}?g@ fBQ djlﬂﬁyléletglg‘gﬁwﬁ)(s_

piperidinyl), -N11(C112)2]2-(N-rhethyfpyrrolidinyl);, pyrrolidinyl), 15
-NH(C112)[2-(N-methgApiitotiifsiespcyRIHITE 9Dt B&@F@rﬂdﬁh%m%@ﬂl@f‘ﬂ}?r‘enﬁlwléfoups
-NH(3-pyrrolidinyl). = o.aryiRisigedsompoiicsali.fiistand secndosmpaiaciide those

compounds where le, R2 Ie le, R6 le, and Ware all H. Other preferred compounds of the first, second,
third, and fourth gt E}% HEELSiBe le is 20 selected from H, substituted or unsubstituted
alkoxy groups, substltuted or unsubstltated heterocyclylalkoxy groups, substituted or unsubstituted
heterocyclyloxy groups, substituteB bisunkatsstivredihetbstioyed drosybstisvtssaligtbgramns,

unsubstitedeteroosit Ay AARRAKY L AToHER, SMRIA Y o BRI allamtoally

groups, substituted Or unsubstituted 25d|arylam|noa yl groups, substituted or nusubstit
(allcyl)(arybazainoalitfF@isups, substituted or unsubstituted alkyl- or aryl-aminoalkoxy groups,
substituted or unsubstituted dialkylaminoalkoxy groups, or substituted or unsubstituted
diarylaminoalkoxy groups. Still oth@¥ coselpaih dsmfihedbsinsecondstivscusddBodrtrogpeups include

e atitted 0> SIEGIEGRA O bl AAPHH B0 6] ARHRS U 5 BURLAIOHRR SRt o
unsubstituted heterocyclylalkoxy groups, .

groups, -OH, alkoxy groups, aryloxy groups, -NHz, substltuted or unsubstituted
alkylamino groups, substituted or unsubstituted arylamino groups, substituted or
unsubstituted dialkylamino groups, substituted or unsubstitnted diarylamino groups,
substituted or unsubstituted (alkyl)(arylyamino groups, -C(=O)H, -C(=0)-alkyl

15 groups, ~C(=0)-aryl groups, -C(=0)0-alky! groups, -C(=0)0-aryl groups,
_C(=O)NHL, -C(=0)NE(alkyl) groups, -C(=0)NH(aryl) groups, -C(=0)N(alkyl}:
groups, -C(=0)N(aryl)2 groups, -C(=0)N(alkyl)(aryl} groups, substituted or
unsubstituted heterocyclylalkyl groups, substituted or unsubstituted aminoatkyt
groups, substituted or unsubstituted alkylaminoalkyl groups, substituted or

20 unsubstituted dialkylsnumoalkyl groups, substituted or unsubstitued arylaminoalkyl
groupS', substituted or unsubstituted diarylaminoajkﬂ groups, substituted or |
msubstituted (alkyi)(aryl}amiubalkyl groups, -C{=0)-heterocyclyl groups,
-C{(=0)-O-heterocyclyl groups, -C(=0)NH(aeterocyclyl) groups,
-C(=0)N{heterocyclyl)z groups, -C(=0)N(aryl)(heterocyclyl) groups,

25  -C(=0)N(alkyl)(heterocyclyl) groups, substituted or unsubstituted
hetemcyclylanﬁnoaikyl groups, substituted or unsubstituted hydroxyalkyl groups,
substited or unsubstituted alkoxyalkyl groups, substituted or unsubstituted
aryloxyalkyl groups, or substituted or unsubstituted heterocyclyloxyalkyl groups;

i




-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 alkylaminoalkoxy 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 -OQM 2R NEars oA FIOUDE, @@&RQHQM(W){mydmps, aikoxy

g(;%ups O(4l|cgper1|clln 0%2‘%;)1 all‘% P}ggr% F‘EY?%Y%[&’ Flggrl%Q%gL ré)lups,
-0[3-quirmelidinyli pyrrolidiny -
15ancy|)py|rrglld|r:1y|] gmmgmmdlazlmhl?thg@ﬁmmmummmﬁmlmmmﬂwpfrd, and fourth
groups include those | IS :

-N-cis- dlalkylmorphOF % 4- H?Sl‘)lp%ﬁl(rig%my E%prn éﬂ]’é{her pre E%%% compounds of _
the first, second Sth|rdl«’-‘ahl@wm@mps@@ﬂna&ﬁelmubglwr@r@lﬂmmmmh F, Cl, -NO2,
substituted or unsubgfijitd helelacUEIHAKAZII YRS O BRI SE Blbnarhsintad hgtgrocycly!

groups- Yet other preferred compounds of the first, second, third, and fourth groups include’ those
where R2 is selected GG ELCL (RO 2800 sames %t@&u@é‘[?ﬁ!ﬂ@%&oxy groups, substituted or
nusubstituted heterocyclylalkoxy groups, substituted or 25unsubstituted heterocyclyl groups,

substituted or unsubstituted alkylR Heter 8 ay, mnithassina i nigitkstigralins, iﬂdlqﬁﬁd&mﬁyor
unsubstituted dialkyl- ngeglg éllaméno [%\4 rgup ﬁ%l%éé't% )g%r) %gsg]?gttﬁg&g&i E}'latm oalkyl
an ou

groups, substituted or unsubstltufe aryl-aminoa ps Stit e or unsubstituted
dialkyl: and diar3f-andind &rery. gﬁbﬂgﬁgtﬂﬂr@mhﬂtmt@i Boeoeryalys ronns . abyianygd ezinoalkoxy

groups. -72- b ereaaiess train gﬁsof@eéﬁﬁ S&copslathyidsansk fourth groups

include those where R6 is an alkyl group avm om one to four carbon atoms. In other preferred

compounds of the firt{&&dopa! AREPsant i Srots QP ARMNRTr ol HAWRHEARh one to four

carbon atoms. Still f@mﬁsﬁmﬁ@m@m@m@uﬁ@s @@h@jmmgmpgeiﬁps@)m@@;qﬁﬂﬁ)or R7 is an

-011.19 group and le is an alk foup, an a roup, a heter 1 ar heter cyclylalkyl group.
e “ié%qeco%&“thré?ké{ é o0 e Re or%s‘l‘g‘ g\ég

In still other preferre&rcoPnpoun &% t e Hh | groups,
-OCH2(012)q(h¥&terodilstjmpaiiy amw,lwﬁﬁmg;@omnsubstimted dialkylaminoalkyl groups,

substituted or unsubstiinted arylaminoalkyl groups, substituted or unsubstituted

diarylammoaikyl groups, substitiited or unsubstituted (alkyl){arylyaminoalkyl
groups, substituted or unsubstituted heterocyclylaminoalkyl, substituted or
unsubstituted diheterocyclylaminoalkyl, substituted or unsubstituted

20  (heterocyclyl)(alkyl)aminoalkyl, substituted or unsubstituted
(heterocyclyl)(aryDaminoalkyl, substifuted or unsubstituted alkoxyalkyl groups,
substituted or unsubstituted hydroxyalkyl groups, substituted or unsubstituted
aryloxyalkyl groups, or éubstimted or unsubstituted heterocyclyloxyatkyl groups;

RS and R may be the same or different and are independently
25 selected from H, substituted or unsubstituted aikyl groups, substinuted or

unsubstituted aryl groups, or substituted or unsubstituted heterocyclyl groups;

R' and R* 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,



10 4, more preferably where the heterocyclyl group of the -0C117(CllOiiieterocycly)) 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-‘ﬁ?()ne, substituted or unsubstituted
pyrrolidiu-2-one, substituted or unsuhstituted pyridine, substituted or unsubstitated oxazole, 10
substituted or unsubstifltethoxareld)-sithbstuted, oCinSastitytedp)iazele)Nidastituted or

unsubstituted isothiazgle, ituted or unsubstit rali, substityted ubstituted thiophene,
substituted or unsubsti t@%ﬁ%@f‘#ﬂ@{g}lgﬁ: g‘jbs#ﬁgﬁx rlju%gﬁgést:#ﬁe(? gg%ﬁ%%grgfﬁ%ﬁhene,
substituted or unsubst@ifted)bémzinigtaupde ; S(H Ok blanyls ghstitutdd HéRLoxdy bimouns substituted or

5 unsubstituted b_euzq@dg@[g;aryl groﬁﬂsgrsﬂﬂﬂﬁﬁ%‘égm&%‘?ﬁ%ﬁ%f@r& prgﬁ%ﬁrocyclyl may be
attached in various ways. For examiple, in the -0C1-12(012)q(heterocycly1) group, the heterocyclyi

group may be bordedFtbstivstieyarEhsHre BrmRlobaeRpedR Rt B uAabstinted
-0C1-12(C112)q(heteppgyphihddiaugbipariousHpeamemneysiByduaye laandnitne.eyample, whore q

is 1 and the heterocyclyl group is tetrahydrofuran, -73- the group cquld be represented by the formula

-OCH2C11z(tetrahydrBRS QRRERS AR t SRS WG SR A Fesebstiede structure i

represents the group thaykafideelkeferiagsiosats tingedorla k(A &l tetkahydrofutamalkgroup and

structure IV represents the g_rigggéﬁl
-

the _%té can bfg Lief%resd _t_@ éa_s ?8:06%%&0291 .%gﬁt%rrahydrofuranyl)
group. When the hete%cycly oup SPANAG n%alﬁlpng ter cy(ﬁe, sugﬁ)ésg, BOY hot limited to .

piperidine, piperagine-GefMhdhtetcorayylydligiovpsthE (i yteocaie bonded to the methylene

carbon through a ri”9-@%&%%@;%%%%%@%(%Wﬁhﬁ&ﬁ)&%?é&%’ﬂ%ﬂo%ﬁ?mai”ing

heterocycle. Both of thes__é' are preferred. Where the heterocyclyl group is a pipericline and g is 2 for an
-00-12(C112)q(hetercdpelifatyd 5 isehditeirs brigr atytlotamurcalie besumesabri piedeired: Wi
unsubstinited hydroxyalkyl groups, substimted or unsubstituted alkoxyalkyl groups,
substituted or unsubstituted aryloxyalky! groups, or substituted or unsubstimted

i5 heterocyclyloﬁyalkyl Zroups;

R®, R® R*, and R” may be the same or different and are
independemtly selected from H, -NH:, -NH(alkyl) groups, -NH(aryl) groups,
-N(alky})z groups, -N(aryl): groups, '-N(alkyl)(aryl) groups, -NH(heterocyclyl)
groups, -N(heterocyclyl)(alkyl) groups, -N(heterocyclyl}aryl} groups,

20 -N(heterocyclyl): groups, substitated or unsubstituted alkyl groups, substituted or
unsubstituted aryl groups, -OH, substituted or npsubstituted alkoxy groups,
substituted or unsubstituted heterocyclyl groups, substituted or unsubstituted aryloxy
groups, -NHOH, -N(alkylYOH groups, -N(aryl)OH groups, -N(alkyl}O-alky!
groups, -N(aryl)O-alkyl groups, -N(alkyl)O-aryl groups, or -N{aryl)O-aryl groups;

25  and ‘

RZ is selected from substituted or unsubstitated alkyl groups,
substituted or unsubstituted aryl groups, or substituted or unsubstituted heterocyclyl

groups.




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 VIl is an example of a
-0(Cl12)3(3-piperidinyl) -74- group. Structure VDT is an example of a -0(C112)3(4-piperidinyl) group.
Where the heterocyclyl group is a piperazine and q is 1 for an -0C112(C112)q(heterocyclyl) 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 e>g§§1ple of a -0(C1-1)2(1-piperazinyl) or
-0(CF12)2(Npiperazinyi)group. Where the heterocyclyl giroup is a morpholine and q is 1 for an
-0C1-12(C112)g(heterocyclyl) group, the following structures are possible and preferred: 10
Structure Xl is an example of a -OlCH2}B{Bembogmmitythg presensinveniien Xrbtideom thicd molgp of a

iAo RPN IR GERI PUIS K kiSRS

-0(012)2(2-morpholin erved that where the group IS a pyrro |§J|Jne, %(r)]lgq is 1, the
15structures availablériglayeng(012)7(1-pyrrolictinyl) or -0(C112)2(N-pyrrolidinyD, -

Y is selected from .-OI-I, SH, alkylthio groups, arylthio groups, -OR®
5  groups, -C(=0)-R" groups, -NRZR"™ groups, -CN, substituted or wmsubstituted
alky! groups, substituted or unsubstituted alkenyl groups, substituted or '
unsubstituted alkynyl groups, substituted or unsubstituted aratkyl groups, substituted
or nnsubstitnted heterocyclylalkyl groups, substiinted or unsubstituted
alkylamincalky? groups, substituted or unsubstituted dialkylanxinoalky! groups,
10 substimted or unsubstituted arylaminoalkyl groups, substituied or unsubstituted
diarylaminoalkyl groups, substituted or unsubstituted (alkyl){aryl)arninoaliyl
groups, substitoted or unsubstituted heterocyclylaminoalkyl groups, substifuted or
unéﬁb'stimted heterocyclyl groups, substituted or unsubstiteted aryl groups,
substituted or unsubstituted heterocyc]yloxyaﬂtyl groups, substituted or
15  unsubstituted hydroxyalkyl groups, substituted or unsubstituted alkoxyalkyl groups,
or substituted or uasubstituted aryloxyalkyl groups;

Z is selected from O, S, or NR™ groups;

R, R?, R®, and R* may be the same or different and are
independently selected from H, Cl, Br, F, I, -CN, -NOz, -OH, -OR" groups,

20 -NR™R' groups, substituted or unsubstituted amidinyl groups, substituted or
unsubstituted guanidiny] groups, substituted or unsnbstituted primary, secondary, or
tertlary ajkyl groups, substituted or unsubstituted aryl groups, substituted or
unsubstituted alkenyl groups, substituted or unsubstituted alkynyl groups,
substituted or unsubstituted heterocyclyl groups, substituted or unsubstinuted

25 arainoalkyl groups, substituted or unsubstituted alkylaminoalkyl groups, substituted
or uasubstituted dialkylaminoalkyl groups, subsﬁtﬁtcd or unsubstituted
arylaminoalkyl groups, substituted or unsubstituted diarylamincalkyl groups,
substimted or unsubstitured (alkyl)(aryl)aminoalkyl groups, substituted or
unsubstituted heterocyclylalkyl groups, or -C(=O)R";



-0(Cb)2(2-pyrrolidinyl), and -0(C112)2.(3-pyrrolidinyl). -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, thignampholine, 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, tetrahydrothiopheneRieRA) R radd R mtotiatie someranddfepsridimbare Other preferred

compounds of the first, .sec n%,, hir, ari%fou ssinclygs, these imyyhich at Je: of R19 or
Rs' is selected from s]g%eslﬁfjt%n 3.;8?%%%% gfﬁmﬁg(? gorﬁﬁmoérhigﬁgﬁbups,’syt%ti%té%%rﬁfﬁfsﬁtuted
alkylaminoalky! 15graupepssuBstitoRGmeunss i stROREtaey pamibicaiRyRY retyes suBYtisubstiveted '

unsubstitnted dialk3rlginineallvlioLRS:SY BRI RkHAS SliNES iy AmiRaRIKL B1AUPS.

(alkyl)(aryl)anainoalkyl groups, or substitited or unsubstitnted beterocyclylalkyl groups, méluding:
-C1-12(CH.2)pNIR2 gﬁ&ﬁff@wm‘zmﬂgwmipawwgﬁéi?ﬁé?tbflltﬁ(éﬂfﬁ)gﬂmg{am Protibated

-Cf12.(C1-12)pN(allcy) gngistaied aryCekohgt Cignhtaryl id gkt GikdR (GG NEiatdary!)
groups, or -CIiz(CHZ)p(heter%cycI 1ﬁqgroups, wherein p is an integer ranging from 0 to 4 and the
a

heterocyclyl group of th&Pseds Tt AR SER FPERD B B HPRI S ST KL A5EURSe selected
from substituted or usstigsiitdtesumNQtRhkiaE: Rlastitoitc, DEroass babkuiRt Dy olidingnsedstituted or

unsubstituted piperazjne, substituted or 25un tt{).?éi_t ed piperidirie, su stituteﬂ(z unsubstituted pyrrole,
substituted or unsubs%’ﬁﬁég |m?3§9’olgr,°§’%ss[lﬂt%lfé t%ért ?Jrnsnt%%fﬂéeg %Vrg%ﬁlg?s Stitted or
unsubstituted 1,03-iralxtiwfcubstitsitbtiotedniubEtitinodky1 2 rhernazolbstiulod ttutashbrtiinsd bstituted

tetrazole, substituted(%wk}}ggﬁli%mgﬁp%E%éﬁﬁtm%%%&%gw&@popiperazine,

substituted or unsubstitited oxazolidirt-2-one, 30substituted or unsubstituted gyrrolidm-Z?one,
substituted or unsub<ftRsd-Hridie, Styaat e etheupsBRAEY e aFneabst¥Red or unsubstittded

isoxazole, substituted or unsnbstituted heterocyclylaminoatkyl groups, substituted or
unsubstitated hydroxyalkyl groups, substituted or nnsubstituted alkoxyalkyl groups,
15  substituted or unsubstituted aryloxyalkyl groups, or substituted or unsubstituted

heterocyclyloxyalkyl groups;

R® and R* may be the same or different and are independently
selected from H, -OH, substituted or unsubstituted alkoxy groups, substituted or
unsubstituted aryloxy groupé,_-NHz, substituted or unsubstituted alkylamino groups,

20 substituted or unsubstituted arylémino groups, substituted or unsubstituted
dialkylamino groups, substituted or unsubstituted diarylamino groups, substituted or
unsubstituted (alkyl)(aryl)amino groups, substituted or unsubstituted alkyl groups,
_.substituted' or unsubstituted aryl groups, -C(=0)H, -C(=0O}-alkyl groups, or
-C(=0)-aryl groups;

25 R™ is selected from substituted or unsubstituted alkyl groups,
substituted or unsubstituted aryl groups, substituted or unsubstituted heterocyclyl
groups, substifuted or unsubstituted heterocyclylalkyl groups, -C(=0)H,
-C(=0)-alkyl groups, -C(=0)-aryl groups, -C(=0)0-alkyl groups, -C(=0)O-aryl
groups, -C(=0)}NHz, -C(=0)NH(alkyl) groups, -C(=0)NH(aryl) groups,

30 -C(=0)N(alkyl): groups, -C(=0}N(aryl) groups, -C(=0)N(alkyl}aryl} groups,




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(heterocyclyl) groups, -N(beterocyclyl1)(alkyl)
groups, N(beterocyclyl)(aryl) groups, -N(beterocyclyl)“é@?oups, 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_mm;rqmm@i@sgamqg@g)ﬁolgpmeﬁ(m%@fgm@p&-qq@@w%ﬁpterocycle_s. In
more preferred such compouuré%sx%lat are prov@egﬁﬁ%ﬁ N-contalglng heterocycle of the R25 group is
selected from substifGE8S o goREY Rl ipHOTHE LRSS Bisubstituted 15pyrrolidine,

substituted or unsubsl{tEyNipeiaziteyEubstibyiedEr Ny ahstiitatpiyelyilinepssbstituted or

unsubstituted pyrrole,, _gt? ' te%&r unsubstituted imidazole, substituted or unsubstituted pyrazole,
SEOEEE

substituted Or unsubs &Y5uBStiRited or unsubstituted 1,2,4-triazole, substituted or _

unsubstituted tetrazok, substituted.or unsubstituted thiomorpholine, substituted or unsubstitutcd
20hornopiperazthe, substituted oRuASSHEHE:IPB Tz SR BoBR ETAMSs AT oF tis D FRuted

pprolidin-2-one, suqum@grﬁaﬁb@sm@@g%{g@gg SyhstibiesApsNsyBSkiviggupxazole, substituted

or unsubstituted isoxazole, substituted or unhsubstituted thiazole, substituted or unsubstituted

isothiazole, substituroiRS U HsBROTES Blg?fiii?ﬁﬁ?a‘fd@?%H&ﬁﬁéﬁ%‘rgﬁﬂ%§mﬁ@6‘%8ﬁ’%zoIe, or

25substituted or unsgibspéptEdhbengoltidraieoups, -N(dcgigheeesorip wiospaceosaiegnteedhs first, third,
and fourth groups of compounds are Jcrstclgos_those where le is H. -77- heterocyclylalkyl groups,
substituted or uusubstimted dialRy aﬁnnga’lkyl groups, substituted or unsubstituted alkylaminoalkyl

groups, substituted or unsubstitutqg.aminoallc | groups, substituted or unsubstituted diarylarninoalky!l
groups, substitifled or unsubstitu?ed%?ﬂﬁﬁﬁ?l%%ﬁlg%Bﬁ@%i?ﬂf@ﬁsﬂpﬁﬁ%ﬂﬁg’ti%%%

substituted or unsubstituted aryl groups, or substituted or unsubstituted heterocycly!

groups;

, R” is selected from H, substitated or unsubstituted alkyl groups,

substituted or unsubstitated aryl groups, substituted or unsubstituted heterocyclyl

15  groups, -OH, alkoxy groups, aryloxy groups, -NHz, substituted or unsubstituted
heterocyclylalkyl groups, substituted or unsubstituted aminoalkyl groups, substinited
or unsubstituted alkylaminoalkyl groups, substituted or vnsubstituted
dialkylaminoalky] groups, substimted or unsubstimted arylaminoalkyl groups,
substitated or unsubstituted diarylaminoalkyl groups, substituted or unsubstituted

20 (alkyl)(aryl)aminoalky! groups, substituted or unsubstimuted alkylamino groups,
substituted or unsubstituted arylamino groups, substituted or unsubstituted
dialiylamino groups, substituted or unsubstituted diarylamino groups, substituted or
unsubstituted (alkyly{aryljamino groups, -C(=0)H, -C{=0)-alky] groups,
-C(=0)-aryl groups, -C(=0)0-alkyl groups, -C(=0)O-aryl gfoups, -C(=0)NHz,

25  ~C(=O)NH(alkyl) groups, -C(=0Q)NH(aryl) groups, -C( :O)N(alkyl)z groups,
-C(=0)N(aryl): groups, -C(=0)N(alkyl)(aryl) groups, -C{=0)-heterocyclyl
groups, -C(=0)-O-heterocyclyl groups, -C(=0)NH(beterocyclyl) groups,
-C(=0)Ntheterocyclyly groups, -C(=0)N(alkyD(heterocyclyl) groups,
-C(=0)N(aryD(heterocyclyl) groups, substituted or unsubstituted




5(alicyO(aryl)aminoalkyl 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 (heterocyclyl)(aryl)aminoalkyl groups. 100ther particularly preferred inhibitors of
VEGF-RTK are compounds having the structure Il, tautomers of the compounds, pharmaceutically
acceptable salts of the compounds, and pharmaceutically acceptable salts of the tantorriers. Structure
Il has the following formula: 15In compounds having struéthre 11, Y is selected from H, -OH, -Ole
groups, -SH, -SR" groups, -NR121213 groups, -CN, -C(=--0)-R4 groups, substituted or onsubstituted
alkyl groups, subStitut%x%hﬁﬁ%ﬁﬂﬂé%ﬁgﬁsﬁgﬂ,.gﬁ%mm@ﬁ@&mw%w Akyny! groups,
substituted or unsubstituted groups, substituted or unsubstituted heterocyclylalkyl groups, substituted
or 20 unsubstituted allBs ?R%?Bﬂﬁ%{egmlcﬁ’?ﬂﬁnﬁ‘é?ﬁﬂ%ﬁyﬁ H&ﬁ%‘?ﬁ%ﬁfkyl groups,
substituted or unsubstittyiesyandapingaficylsgreipeduatittethe:d hétronysistitited giampdaminoalky!
groups, substituted or =substituted (alkyl)(aryl)aminoalkyl groups, substituted or =substituted

heterocyclylaminoalkyl groups, subﬁtkt%gq{ermp@gtm BP&%H}%'M%QH&%@M&%HE ed or

=substituted aryl groups, substituted or =substituted hydroxyalkyl groups, substituted or’5 =substituted

alkoxyalkyl groups, sutsierisbE on SHaisded redarhRiyEk )iy cpee sYmBHad eHBF S Ibtituted

heterocyclyloxyalkyl gk@iRgoups, subiRESIes! aeeRIRRMNEISRESIFUG IS, Substisiacked from H, -OH,
-012.9 groups, or -NW'R'2 groups. More preferably, Y is a -NW5W?2 group. Still more preferably, Y is a

_NRIV2 group and both*ERtsHepei sl ehdin 51095 other BrEreitda Lonibg ¥ having the structure

B, is selected from -N(C128)2ary\ f6ubd 2)C¢NBRER 2CLL B)NN(GTkyDGlold) 2 CINH(AHIgHUPS,

-N(aryl)2 groups, -NHNEL, -NUN( 7, -N(C1-10H(C113) -NTI(C112)mhal2 g :

_NE(CH2)., NR(alkyl) 5?8‘6?6;‘%1?’(@%%?&‘%@ z'lgﬁoNLﬁa&%'fl’%\?(é’Hf)ﬁr)( #?%%%%%9,

-N(alicyl)(012)mN#i (alkythpmoumbstiakid oy @Rt iatinda Ryl gyopes. FELNEIGHRmthbtéseycly1)

groups, -N(ality1)[(C1 I "OLRS . N - - C1-13 groups,
L G O R GRS

-NHCII2CH(N112)CH(C11 aminocyclohexyl), -Nli(cyclohexyl), ,
-N11(N-morpholinyl), substitnted or unsubstituted arylaminoalky! groups, subsfinited or umsubstituted

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

groups, substituted or unsubstituted heterocyclylaminoalkyl, substituted or

15  unsubstituted diheterocyclylaminoalkyl, substituted or unsubstituted
(heterocyclyl){(alkylaminoaikyl, substituted or unsubstituted
{heterocyclyl){(aryl)aminoalkyl, substituted or unsubstituted alkoxyalkyl groups,
substituted or unsubstituted hydroxyalkyl groups, substituted or unsubstituted
aryloxyalky! groups, or substituted or unsubstituted heterocyclyloxyatky! groups;

20 R and R may be the same or different and are independeniiy
selected from H, substituted or unsubstituted alkyl groups, substitated or

unsubstituted aryl groups, or substituted or unsubstituted heterocyelyl groups;

R" and R* may be the same or different and are independently
selected from H, substituted or unsubstituted alkyl groups, substituted or
25  unsubstituted aryl groups, substituted or unsubstituted heterocyelyl groups,
-C(=0)H, -C(=O)-a]kyl groups, -C(=Qj-aryl groups,-C(=0O)NIk,
-C(=O)NH(alkyl) groups, -C(=0)NH(aryl) groups, -C(=0)N(alkyl): groups,
-C{=0}N(aryl)2 groups, -C(=0)N(alkyl)(aryl) groups, -C(=0)0-alkyl groups,
-C(=0)0-aryl groups, substitated or nnsubstituted heterocyclylatkyl groups,



N11(quinuclidyl), especially -NH(quienclid-3-y1), and groups where RIl. and R'2 join to form a
substituted or =substituted saturated 5 or 6 membered N-containing 20 ring, where mis 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-benzimidazolyl), NH(CH2)2N(C113)2, -NH(C112)20H, -NH(CH2)(4-irnidazolyl),
-NH(CH2)(3- iniidazolyl), -NH(CH2)(4-pyridy1), -NII(C112)(2-pyridy1), -NH(C112)(3-pyridyl),
-NH(CHZ2)(2-tetrahydrofaranyl), -NEI(CHZ2)(4-piperidinyl), -NH(CI12)(3 - 25 piperidinyl),
-NH(CH2)2[2-(N-methyl-pyrrolidiug], -NIACI-12)2(2-pyrrefidinyl), -N11(C1-14[2-(N-methylpyrrolidinyl)],
-NH(CH2)(2-pyrrolidinyl), -NH(3- piperidinyl), or -N11(3-pyrrolidinyl). In compounds of structure
H, XI, X2, X3, and r agg splepted: oMokl ARRahiSRSrARE AliniRa B uaimbSdsaN- In some

preferred compounds of 30 structure IC X"is N, R5 isabsent or H, and X2, X', and X" are all C. In other

-79-- preferred compélindrsrapettadigrenps xptigtinged o5 Teabsémtc diplgiammoxybHgurs. are C. In
other preferred compgieaRiSIFUEIHIR B 48, min ity RBRGk Obun: R or HRmBRshXsiare all C. In
b

still other preferred compounds of structure Il, Xs is N, le'is absent or H, and X', X2, and X3 are all C.

5In compounds of strtfefdfarninpetkk sraues, pbsiiuedyy uwubstiptekoliyliansiprinogiiad or different and
are indepe(ndegltly seleetgd, frop-0)GhtBbcitil g&@%,-@b&@@-h%@ﬁ@fﬂ@ﬁgrbﬂiyﬁ@l' ted o
groups,-C(n--0)Rig graups,.-p1.1, -S1212 groups, -8( --- 2 groups, S(=0)2R2' groups, substituted or
=substituted amidinyl%tﬁoﬂ?y@a e rgl:é)%sﬁ&f@g?é\%u%%&ﬁﬂﬁﬁcéﬁﬁBg%ufﬁbstituted or
unsubstituted primary16 S¢igaikieheptrteriipty aibiyhgral(ps) Buastiiflettorwdv siiduted aryl groups,
substituted or :SUbSt&,‘EeE%%‘aeg}yﬁ %ﬁ%%@]%‘t ‘stitgéecq L =su ti uteoql as"%%i%ﬁ?eﬁ%sr’ substituted or
uusubstituted heterocycfy1 groups, substi Ufed or ORSUbETTLTE ’l&ﬁar?afnoa yl'groups, substituted or
=substituted dialkylanmisdztiiyiigidydsysabstigrago sulsgbatd ce grsnistivited allcyk by osphstituted or

=substituted 15 gyarylaiingallcyl GROURRARUPSIY 5&%‘5?@#&%9 Rl iptyaningaliy! groups,
I} : 1 : : )

substituted or =substituted heterocyclylalkyl g%uégmfs%ﬁbgtu ed or :sfjbstltuted arninoalkyl groups,

substituted or =substittftsachebafaEsBylgamRsalkyl groups, substituted or unsubstituted hydroxyalicyl

groups, substituted or =substituted alkoxyalkyl groups, substituted or =substituted 20 aryloxyalkyl

groups, or substituted or unsubsti&fedkPerétomytBAomysl kylthecups. dndifienpaandsref structure 1, Rs is
absentoris H if X' is. y sept.aris H ifX24s N, \a4 € IS 34 j d Rs is absent
oris Hif Xsis N. Sorr]%és)re ‘é%?z% Sc%oi}rﬁ%glﬁ%é%ve eiﬁt}fgb(%grjz #Bv]\?ése’reﬁa}ﬁe sf%%%ggf IV, R2, R3, le,
TO, R6, le, or 112 is %eiksbeutemes N(isiarettetdieEge D growms, NH GeipserechBrticular
embodiments, g subsiitued ou@sdRRMBhASIPLReYHY LaRMB-s8lesed OB sapEPholine, piperazine,

piperidine, 1,2,3-triazole, 1,2,4-triazole, tetrazole, pyrrolidine,sg razole, pyrrole, thiomorpholine,
homopiperazine, ber ISR Y k-F 98T FSHUEANT SIRIHPSIGIRY. Al EawRs. iS8REoUtd, Bxazole,
isothiazole, thiazole, dhiaphtnedferarnrdaptaroH, substitated or unsubstimuted alkoxy groups,

substituted or unsubstituted aryloxy groups, substituted or unsubstituted heterocyclyl
groups, -NHOH, -N(alkyD)OH groups, -N{aryl)OH groups, -N(alky)O-alkyl
20 groups, -N(aryl)O-alkvl groups, -N(alkyl)O-aryl groups, or -N{aryl)O-aryl groups;

and

R* is selected from substituted or unsubstituted alkyl groups,
substituted or unsubstituted aryl groups, or substituted or unsubstituted heterocyclyl

groups.

25 ' In the third group of compounds, at least one of R*, R%, R”, or R® is
selected from substituted or unsubstinted amidinyl groups, substituted or
unsubstituted guanidinyl groups, sui}stituted or unsubstituted saturated heterocyclyl
groups, substituted or unsubstituted alkylaminoalkyl groups, substituted or
unsubstituted dialkylaminoalkyl groups, substituted or unsubstifuted arylaminoalkyl



30 tetrahydrothiophene, tetrahydrofuran, tetrahydropyran, and pyridine. Still other preferred
compounds having structure Il 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 heterocyclylatkoxy groups, substituted or unsubstituted heterocyclyloxy groups,
5substituted or tuasubstituted heterocyclyl groups, substituted or unsubstituted alkyl-, heterocycly1-,
Or aryl-aminoalkyl groups, substituted or unsubstituted dialkylaminoalkyl groups, substituted or
unsubstituted diarylaminoalkyl groups, substituted or unsfngB“stituted_(aIkyI)(aryI)arninoalItyI groups,
substituted or unsubstitated alkyl- or aryl-aminoalkoxy groups, substituted or unsubstituted 10
dialkylaminoallcoxy gretsngs,crusstiratidite dusnbnubs iitetidiacylaphmoatsoxybgriaugsodn other preferred
compounds; R' is selected fram E, Cl. substituted gr tinsubstity e%ta koxy aro stituted or
unsubstituted heteroc;‘fé’fg)}]la }(%u)g:/dg(rgg&zéfarﬂ}g% 3?@8’%? Uheupsatl “élcﬁjug é%ﬂgg%/%?ﬁl %Légups, substituted
or unsubstituted alkyl-péteterpdytHixy! sovupsy sebstiingedl oy grobpgrsdtstimertvagrizedirinted
15dialkylaminoalkyl 9rOMDSs sust %%Pﬁﬁ&ﬁﬁ&%&ﬁéﬂ%%&%@&l&%?&@@@&ﬂ%éﬁ ghibstituted Or

unsubstituted (alkyl)(afyDaminoalkyl groups, substituted or’'unsubstituted alkylaminoalkoxy groups,

substituted or unstibstaautERRdMknoRikskeraratTabsi R efo SFis s STlesedM Ie/amsin oalkoxy

groups, substituted or ynguRsiiiied H/RMIRP RGN AIABRPAIR;ISHEBSIFILIeR Br2Q:pneuBS iuted
(alkyl)(aryOaminoalkoxy groups. Particular examples include: -0C1-13, -0C112C1-12(Ninorpbolinyl),

-N-morpholinyl, -N-cis iRt R ABRAY e aesiRs N A PR e Rbeu e\ QL HRFEbs g 5 ps,
-OCII2C112N1-1(allo-auens copt L]0 0R3BARM s yyarams! seddd2CH2N (ary1)2
groups, alkoxy groups, -:0C112C1312N(alkyl)(aryl) groups, -Q(4-piperidinyt), -Q[4-<1- 25alkyl)piperidinyl)
groups, -O[3-(1-alkyl)p78£ﬁ | r]"gjcr?{vﬁé\ija{ﬁé(alﬂ%ﬁu%ﬁ&&;ﬂﬁ’oﬁ &?@%Mg&@i?@-pyridyl),
-0(3-pyrrolidinyl) 160[3 (L a#)MiEianslicinyths orQita ) Nihiatergoygly, 1 grod3saptistedpn this paragraph.
In other compounds hgving,th I I f s - 10linyl,
-N-cis-dialkylmorpboli%ﬁ,—%ﬁ%@ﬁpﬁgﬁoﬁ c’)r§ 1%%6{ 2 Z-Bﬁ%{%ﬁ%%%l%%%%%%ds having the
structure 11, V is selectd@stidnd-pr mngbstitg? aBubaminalndrespinsbsehelisted o1 nppletiilydlylalkoxy
groups, or substituted@mkmgﬂmﬁggg@%@lgg@%ﬂg{%ggsa{,gﬁﬁp@a@[giﬁﬁ@d(m@g’nds having the

structure Il include those where R2 is selected from F, Cl, -NO2, substituted or unsubstittned alkoxy
groups, substituted or%hgﬁgﬂtﬂféﬁﬁagﬁﬁ?gﬁﬁfﬁw&q%&?‘Qﬁb%‘?ﬁ?&ﬁ%%ﬁﬁﬂﬁ?ﬂfﬁ@d
heterocyclyl 5 grosips (sktstittBarionst petitpd echblitpicchetersayayitcd idianydyalylinaatiegroups,
substituted or unsubstitured dialkyl-.and diaryl-aminoalkyl substitut u tuted
aikylarylaminoalkyl gr u%g’é’? ’sﬁ%s%ﬁ%g%? ﬁ%ﬂ@%ﬁted%l@ﬁ%%ﬂry@%iggg%égﬁgﬁ}é%? Substituted
or unsubstituted dialkyinsbaiiest-Gleipnppditdsikgianme bk e ed sitiedh ohemvRaeuted

allcylarylaminoalkoxy gfgspeydPhsAmaisisi edsaMRe e gy ntsuatiathatyerst two of X. X2,
Xa, and X4 are C and the corres?,orfglng substit%ts 12.5, R6, R7, and Ra are hydrci)%en, and at least
1

one of X', X2, X3, ancP5e#P% RO DS hespheraties pRSUaR GEoRBSi P Liret o8 YRSl st 1:t5, Re,

12.7, and Ra are2bydragenyalidybaeut Xr Xidsikdeanddonduissiitule setkatherwoayelbefesigst
compounds of structu[r&ll{-ieR21

groups where R™ is selected from substituted or unsubstituted heterocyclyl
groups; -NR™R* groups where R* is selected from suBstituted or unsubstituted
heteroeyclyl groups, -C{=0)H, ~C(=0}-aryl groups,-C(=0)NHa,
~C(=0)NH({alkyl) groups, -C(=0)NH(aryl) gfoups, -C(=0)N(alkyl): groups,

25 -C{=0)N(aryl): groups, -C(=0)N{alkyl){aryl) groups, -C(=0)0O-alkyl groups,
-C(=0)O-aryl groups, substituted or unsubstituted aminoalkyl groups, substituted
or unsubstituted alkylaminoalkyl groups, substituted or unsubstituted -
dialkylaminoalkyl groups, substituted or nnsubstituted arylaminoalkyl groups,
‘substitnted or unsubstituted diarylaminoalkyl groups, substituted or unsubstituted

30 (alkyH(aryDaminoalkyl groups, substituted or unsubstituted heterqcyclylaminoaikyl
groups, substituted or unsubstituted hydroxyalkyl groups, substituted or




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 beterocyclylalkyi group. In still further compounds of structure Il, R6 or R7 is a
-0CH2(C1-12)gQieterocyclyl) group and qis 0, 1, 2, 3, or 4. In more preferred compounds in which R5
or R7is 20 a-0C1-12(C1-1).,-(beterocyclyl) group, the heterocyelyl group of the
-0C112(C112)4heterocyclyl) group is a heterocycle selected from substituted or unsubstituted
morpholine, substituted or unsubstitined piperazine, sub¥fituted or unsubstituted piperidine, substituted
or unsuhstituted pyrrolidine, substituted or unsubstituted pyrrole, substituted or unsubstituted imidazole,

substituted or 25unsufstittited PyNazgiaraulstibedmtnpslbstiivtediut3 driagolaksupssitpied or

unsubstituted 1,2,4-triazole, substituted or ynsubstirated tetra2ole, substituted or unsubstitmed
thiomorpholine, sub&ht] g%méir?fnlgﬁgug?ﬁmgg tl%rr%cgfcﬁ%ﬂﬁf %Oﬁfﬁﬁcﬁrtﬁ%gglt%a]ﬁ%%n%f’ H‘%ﬁ?ﬂ%grpholine

group is bonded to dremeybyiie:qAtghscepl)stitulc-NRfisubspnaddrb Rfidpipkeaalfepmubstituted or -
unsubstituted oxazolidin- -0hesubstitut nbstitut rrolidin-2-o bstituted or
unsnbstitutecl Pyridiﬁ@%tﬁ%@gg Fgﬁﬁéhbﬁsi{l%%gﬁg %&%%}%0@?%%%%%%@ df@?\%ﬁ@%ﬁﬁ%&‘ -82- )
isoxazole, subsﬁtute@@W&b&liMﬂSthmmsm&ﬂtwnpun&_ﬁb@ﬁr@ﬁ@dﬁ&lﬁ@ﬂm@cﬁs}mbstituted or
unsubsiituted fin-au. syfshiiodafdionubsiy!er diaRhaRR S RSB T RNASHASIHU B e

tetrahydrofuran, substituted or un_su_bstlf’uted tetrahydrot i(?pﬂ)??ene, substituted or unsubstituted
benzimidazole, sybSEYE@EE cEHRSHSH e BBFE A 0By STBRRUPEJBFIRSdStIuted
benzothiazole. undFHERARE HRERBf UK 11, 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 grou‘?)%,y g%%)nso'tﬂl?g{ée B?%%nzéﬁgs?ﬁﬁt%f &a?%ﬁ%?n?rﬁ%galr%aﬁﬁ?, substituted or
unsubstituted (Hkylfempsandsd froupds] subdachide abanagbistitesedbekyrigro dpsnsalfstittited or
tuisubstituted aryl gr, HQEOT(E&: 4sC(=-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 15unsubstifated. alkyl groups,,substituted Qr,,
unsubstituted aryl groups, subsgﬁlf%a%rc Lﬁﬁgﬂ nslﬁéxgdéﬁétzé{}%rggé?ﬁ gor@ﬁp:sl?}zumsﬁa%a’ép substituted
heterocyclyialkyl grampens;CC(6)B)-RE (e0)upbky Nt BB P graBpsO¥-Rryduroined @ @Bh0stitkgddqgroups,
-C(=0)0-aryl groupsanéf ;93&9;{23111%&%9&&“ -LAlievharauRsn & GNI@R grauRs. -C(=0)N(allcy1)2

{
groups, -C(----0)N(ary1)Z'groups, 20-C(=0)N(alkyl)(aryl) groups, -NH2, -11/411-1(alicyl) groups,
-NL[(aryl) group’, -NpsEPeled iy ! Supansy SEaFT GRS SINEER IS giakpseraapsobstiiederocyclyl)
groups, -C(=0)N(hetRroey st iRuseyclylaliyl groups, substituted or unsubstitnted

alkylaminoalkyl groups, substituted or unsubstituted dialkylaminoatkyl groups,
substituted or unsubstituted arylamincatkyl groups, substimted or unsubstituted
diarylaminoalkyl groups, substituted or unsubstituted (aﬂql)(ary])amiuoélky]

20 groups, substituted or unsubstituted heterocyclylaminoalkyl groups, substituted or
unsubstituted heterocyclyl groups, substituted or unsubstituted aryl groups,
substituted or unsubstituted heterocyclyl'oxyalkyl groups, substituted or
unsubstitated hydroxyalkyl groups, substituted or unsubstituted alkoxyalkyl groups,
or substituted or unsubstituted aryloxyalkyl groups;

25 Z is selected from O, S, or NR*™ groups;

R, R%, R*, and R* may be the same or different and are
independently selected from H, Cl, Br, F, I, -CN, -NOz, -OH, -OR" groups,
-NR"R" groups, substituted or unsubstituted amidinyl groups, substituted or

unsubstituted giianidinyl groups, substituted or unsubstituted primary, secondary, or



C(=0)11(allcyl)(heterocyclyl) groups, or -C(=0)N(aryl)(heterocyclyl) 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 I,
substituted or unsubstituted alkyl groups, substituted or unsubstituted aryl groups, substituted or
unsubstituted hererocyclyi groups, -OR, alkoxy groups, a’r@rclbxy groups, substituted or unsubstituted
heterocyclyialkyl groups, substituted or unsubstituted 5aminoalkyl groups, substituted or unsubstituted

alkylaminoalky! groupsersidBsitiifes-e4nsibostitetest dialindaniapaliqyieipypsisuhssiuwed or
unsubstitated arylaminoalityl. groups, substituted or masubstituted diarylaraingallcyl groups, substituted
or unsubstituted (aIIcyB?%‘f%'ﬁ%ﬁ#g%ﬁWﬁ%’B%,Sg%ﬁté% e 8?%?%‘%%‘8&%&%@%%%%&%0 groups,
substituted or unsubstitigohey ke Hisohgrioashdidstpslyiugeci oy, unsuidstifuse dididgditytaedino groups,
substituted or unsubstjtut iarylarnino gr substitute substi alkv])(aryllamino groups,
-C(.0)-alkyl groups, "&L:& - a%/f%or%%spssugﬁqé%%o%ﬂ%ug?t(t)lut%és)g 5&@?%‘%%&9 gé@%ﬁ?ﬂ
-C(=O)NE1(alkyl) growssmsgistpred digdirydngiroaliy] sDia@) Nt ROroupsibstiaiN (ary1)2 groups,
-C(=0)N(aticyl)(aryl) 1%9 -0)-het =0)70- Eﬁzﬁﬁ&%‘l’lﬁ} I s, -C(
0)N11(heterocyclyl) groups, %@ﬁﬁ%é?ggggﬁ%&)gélr%rigﬁ.})sﬁrégzd(%ﬁ(alk I)_(hgtge%%%yl) groups,
-C(=0)-N(ary1)(heterotShayases reiisubetisaiee (ednBH A Samarnats ﬁ‘é‘%é}}gfﬂ@malkyl groups,
substituted or unsubstifegraveroieralin BrauRs asibstikited Yamrsustipdted alkoxyalkyl groups,

20substituted or unsubstituted aryloxyallcyl groups, or substituted or unsubstituted lieterocyclyloxyalkyl

groups. R.12 and R13 may join togat for 210/, membered saturated or unsaturated,
substituted or unsubstituted N-con%gfrrﬁ”gghgg?m ma? I%égce)?n?)%lur%glo gtruf%tlur%r?_E, R)4 is selected

from H, -OH, alkéRy givdapendentis:epigrsdftomiNl L2 BiNR (BIkYPgrédbs: ORI geyps grBHR N (alkyl)2
25groups, -N(ary)2 grguess, -NfelkyRandharogps osRBSHRd YUHLeSEtdIns, alM! substituted
or unsubstituted amidinyl groups, substituted or unsubstitated guanidiny] groups,
substituted or unsubstituted primary, secondary, or tertiary alkyl groups, substituted
or unsubstituted ary} groups, substituted or unsubsﬁmted alkeny! groups, substituted
15 or unsubstituted alkynyl groups, substituted or unsubstituted hétemcfcijd groups,
substitnted or npsubstitated alkylaminoalkyl groups, substituted or unsubé:ﬁtuted
dialkylaminoalky! groups, substituted or unsubstituted arylamiﬁoalkyl groups,
substituted or unsubstituted diarylamineaikyl groups, Substimted or unsubstituted
(atkyl)(aryl)aminoalkyl groups, substituted or unsubstituted heterocyclylalkyl
20 groups, ~-C(=0)R? groups, substituted or unsubstituted aminoalkyl groups,
substituted or unsubstituted heterocyclylaminoalky! groups, subsiiinted or
unsubstituted hydroxyalkyl groups, substituted or unsubstituted alkoxyalkyl groups,
substituted or unsubstituted aryloxyalkyl grbups, or substituted or unsubstituted
heterocyclyloxyalkyl groups;

- 25 R? and R may be thé same or different and are independently
selected. from H, -OH, substituted or unsubstituted alkoxy groups, substituted or
unsubstituted aryloxy groups, -NHe, substituted or unsubstituted alkylamino groups,
substitmted or unsubstituted arylamino groups, substituted or unsubstituted
dialkylamino groups, substituted or unsubstituted diarylamino groups, substituted or

30 unsubstituted (alky])(aryl)émino groups, substituted or unsubstituted aikyl groups,



groups, substituted or unsubstituted aryl groups, -N1-1(heterocyclyl) groups, N(heterocyclyl)a groups,
-N(alleyl)(heterocyclyl) groups, or -N(aryl)(beterocyclyl) groups. In compounds of structure Il, R15 is
selected from substituted or 30unsubstituted alkyl groups, substituted Or unsubstituted aryl groups,
-substituted or -84- unsubstituted heterocyclyl groups, substituted or unsubstituted heterocyclylallcyl
groups, -C(=0)11, -C(----0)-alkyl groups, -C(=0)-aryl groups, -C(=0)N112, -C(=0)NTlI(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)(aryl) groups,
substituted or unsubstituted 5 aminoalkyl groups, substittited or unsubstituted alkylaminoalkyl groups,
substituted or unsubstituted dialkylaminoalkyl groups, substituted or =substituted arylaminoalky!
groups, substituted osbstiutestion Meubaiyaiind skt cdis,Guhsti(tad) alkyh snbsgituved
(aIIcyl)(aryparninoalkyé%[(aips F#{%%&uted or =substituted heterocyclylamiuoalkyl groups, substituted or
uusubstiMted 10 dibete ocycﬂr)}fa iIndalkyl groups, substituted or unsubstituted
(heterocyclyl1)(alkyl)ainnwallcyl groyps, substituted or =substituted (heterocyclyl)(arypaminoalicyl ‘
groups, substituted or =substituted alR &I B RIEsERB: R EHEsLatg SR HBIoxyalkyl groups,
substituted or =substitisgrubdspxualkshararpsi ersipbsiiviat e ssubstyietd bdagtrirpyciyloxyalkyl.
groups, In_.compounds of structure U, R1' is selected from. H, substituied or unsubsdtuted alkyl
groups, substitutad oégﬂlf‘%suBg%ﬁﬂfgt&%a%I“BFBEF;S’HS&EE"BE?%?&&%? bﬁ%ﬂ?&ifﬁ%&?ﬁerocyclyl groups
whereas W7 is select€@-@ralkl; gt t€d-o0 Fanb ghitutad -dlkydalis] b HEd¢-0D suhstituted

aryl groups, substituted or 20,uns ituted | /clyi groups,<C(= -C(=0)-alkyl groups,
-C(=0)-aryl groups, %?21{8)‘ f%OjﬁCﬂ%W%ypé%%gbg%qmwﬁ rguoﬁlg,SY C(--O)N(alky1)2
groups, -C(=-0)N(aryLy2=§riviployI oy alikdy i @rifagrbugmsms(~0je-@Ryaligrb (aus) L ¢=030-ary|

, Substituted ubgti illoal bsti ti j inoalkyl
groups, substitute QW}SL&Q%%F\%?? d%r%}]gam %§01§15§,SW 'Y &Jﬁg N(ﬁgé%%}él%mmoa y

I=SHRS
groups, substituted or unsub kylaminoalkyl groups, su stiﬁited or =sub
arylaminoalky! §PoupEosphstl(rBd oL e bSITONHGrTEATSHAIRIPEPSUpS, substituted or =substituted

(ary1)(alkAaminoalkylgronmgesubsiiiistanps nstitandirieraeushi ol groups or
-C(---0)-heterocyclyl Irgbgﬁ -CS:O -Oheterocyclyl groups, -C(=0)NH(heterocyclyl) groups,
-C(=0)N(heterocycly1y> gratif! %?Wlé'ﬂ)%%?ﬂgferocyclyl) groups, -C(=0)N(ary1)(heterocycly1)
groups, substituted or =substituted _
R" is selected from H, -OH, alkoxy groups, aryloxy groups, -NHz,

~NH(alkyl) groups, -NH(aryl} groups, -N(alkyl)z groups, -N(aryl)z groups,

15 '—N(allq'l)(aryl) groups, substituted or unsubstituted alkyl groups, -NH{heterocyclyl)
groups, -N(heterocyclyl): groups, -N(alkyl)(heterocyclyl) groups, or substituted or
unsubstituted aryl groﬁpé# | ‘

- R2 s selected from H, substituted or unsubstinited alkyl groups,

substituted or unsubstituted aryl groups, or substituted or unsubstituted heterocyclyl

20 groups;

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, -NHz, substituted or unsubstituted
2 heterocyclylalkyl groups, substituted or unsubstitnted am.iﬁoalkyl groups, substituted
25 or unsubstituted alkylaminoalkyl groups, substituted or unsubstituted
dialkylaminoalkyl gronps, substituted or unsubstituted arylaminoalkyl groups,
substituted or unsubstituted diarylaminoalkyl groups, substitted or unsubstituted
(alkyl){arylyaminoalkyl groups, substituted or unsubstituted alkylamino groups,
substituted or unsubstituted arylamino groups, substitated or unsubstituted ‘



heterocyclylarninoallcyl groups, substituted or unsubstituted hydroxyallgl groups, substituted or
unsubstituted alkoxyaficyl groups, substituted or unsubstituted aryloxyalkyl 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 forma 5to 7
membered saturated. or unsaturated, substituted or unsubstituted N-containing ring. Finally, in
compounds of structure Il, RTh, Rw, and R21 may be theﬁsjame 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, substitutédlgiamsalesiityte dublitmtyd oo wps)istibstiulied, brinsglosiin tedstnptekygroups,
substituted or unsubstjtuted hete clyl aroups. -NIIGH, ~N(alky1)011 -N(aryl)OH groups,
-N(alkyl)0-alkyl groupslfnﬁﬁe?gtﬁg%[g%béﬁro%%ﬁ%(%ﬁﬂ%sofg@T%gﬁng%%?_ogN a 3584 ryl groups.
15Compounds having-fHe=$haeilgzoimmaic{rch Geathiplsg dnpashick O)12-solegteab frof s(hdfifuted or
unsubstituted alkyl grqwg,@%dgghﬁmgepg' Q‘% Ef&ﬂﬂ?@%}ﬁ{ﬁ@lﬁ SLPS, -N(allty1)2
groups, -NH(aryl) groups, N(aryl)2 groups, -N(alicyl)(aryl) groups, -N11(laeterocycly/) groups, '
N(hererocyclyl)(glkyI?@?GB anyer s asRseyelyn N KYH(ED B eHRterfé 7R BBePoyFbtps, or
N-containing heterocygigspandbeNoagaipieg nalsmcycesayeHaldeddaihe samenyl carbon of the

-C(-0)-R18 group through either a nitro?%('an atom or a carhbon atom in the rings of the N-containing
heterocycles. In still Mote SITSIFEPEETRIB ERIPst Wi IV B RETERHRG SRS cycle, the
N-containing heterocy«aig-edihgaR)eheraoy ity Hetecios, tasiiamistiiuisdtrirgubstituted morpholine,

25substituted or onsubstituted pyrrolidine, substituted .or unsubstituted piperazine, substituted or
unsubstitated piperidir? gt,-egﬂﬁg%@é{%ﬁoﬁ%%uﬁ?fu?é%s%%ﬁﬁoI%r, Slibd %ﬁﬂte%% rdg%}%%gtlt%ﬁ%lgslmidazole,
substituted or uriubstebteititsyraaheyistipstit b xyr g srbepitutebl in 2¢8-or azoibs wuledtituted or
unsubstituted 1,2,4- trj; AP SIS RSt SeRaARle nalARy ] jtuted.
30thiomorpholiue, subggl‘t%}?e,d or Enséb’stitjted homopiperaziue, substitufed or %%ﬂ%%étituted
oxazolidin-2-one, substituted or lingubstijtatgci pyrroljdin-2-one,.substituted or unsuhstituted pyridine,
substituted or unsubstitnted oxazole, gﬂ%gitﬁ?gg oertéﬁé%gt?fu‘%é%%rgxaé’g) & uﬁg?ﬂu%%%'or
unsubstituted tbiazolesedesvstifiraddrstimsubetitntstssothicaipié gsnipstisutetingrd ns ulrsiittiesd

benzimidazole.

aryl groups, substituted or unsubstitited heterocyclyl groups, substituted or

15 unsubstimted heterocyclylalkyl groups, -C{=0)H, -C(=0)-alkyl groups,
-C(=0)-aryl groups, -C(=0)NHz, -C(=0)NH(alkyl) groups, -C(=0)NH(aryl)
groups, -C{=0)N(alkyl) groups, -C(=0)N(aryl)2 groups, —-C(=O0)N(alky})(aryl)
groups, substituted or unsubstituted aminoalkyl groups ,. substitated or unsubstimted
alkylaminoalkyl groﬁps, substituted or unsubstituted dialkylaminoalkyl groups,

20  substituted or unsubstituted arylaminoalkyl groups, substituted or unsubstituted
diﬁrﬁlaminoalkyl groups, substituted or unsubstituted (alkyi)(aryDaminoalkyl
groups ,' substituted or unsubstituted heterocyclylaminoalkyl, substiteted or
unsubstitited diheterocyclylaminoalkyl, substituted or unsubstituted
(hetero@yclyl)(a]kyl)ahﬁnoaﬂcyl, substituted or unsubstituted

25  (heterocyclyl{aryhaminoalkyl, substituted or unsubstituted alkoxyalkyl groups,
substituted or unsubstituted hydroxyatkyl greups, substitute_d or unsubstituted
aryldxyalkyl groups, or substituted or unsubstituted heterocyclyloxyalkyl groups;

R and R® may be the same or different and are independently
selected from H, substimted or unsubstituted atkyl groups, substituted or
30 = umsubstituted aryl groups, or substituted or unsubstifuted heterocyclyl groups;



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 alicylatninoalleyl 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(Cl-12)pl\‘?ﬁrl(allcyl) groups, -C112(012)pN1-1(aryl)
groups, -C1-12(CH2)pN(allcyl)2 15groups, -C112(0112)pN(aryl)2 groups,
-C1-12(0112)pN(altr3P1)(aryl) greupss RF-mie(hd Idnr(betarReys whd aro uRfpaligEayp is an integer
ranging from O to 4 and the heterocyclyl group of the -,Cl-l%%?l-lZ)p(lre erocyclyO group is a
N-containing hetero&§Reddiettddy rbrittind frutasrbiied, ﬁﬁé‘ﬂ‘ﬂﬁo?ﬁm A lbstituted or

upsupdstitutedbp);rtrogi@h' 'mﬂ;sﬁnmmﬁe@mﬁmSﬁbmﬁme??)miminwgamt @%ﬁ&@u'nsubzti:}:tidd
piperidine. substituted, or uhstitute rrole, substituted or uusubstitut idazole, substituted or
unsubstituted pyrazé%@s@u?gtﬁu é—dbér%lﬁg%%lfgﬁtek?l,%ﬁp?égéqg?%uééti%w%r uusubstituted )
1,2,4-triazole, stbstil{edBHiGan» grotpd, teisz0)b{HEahs)iptegso - Gis Oh S{alkst:tgiamsarpholine,
substituted or unsubgtjtu opinerazine, | u tituted-Rxpzelidin-2-one,
25substituted or unsu tgtmﬁé%r%%gﬁizggnyﬁgﬁéﬁ%ﬁ%%ﬁ?gbs%ﬁ%gzﬁgﬁg%?%%stituted or
unsubstituted oxazote(3GhStautb e ovnsn swstiitine ¢ri sospbuivtelbeirawydl valb ghwtited thiazole,
substituted or unsu%@@@Q&q&tﬁ}@&g&gmﬁwm@%r#Q@@%{;&ﬁg@pggmqg&%e@ubstituted or

itu

unsubstituted beiazoxazole, or substituted or unsubstituted benzothiazole. -87- Compounds of

structure | are readiRiSymieabad srorpssifprEsiethmgntieiies dalkrammaling #smsing Examples.
Compounds ofjgtruciiainfady:agRessinRke prapatedusingdenzansmuiksitiogusitiuaigile or

cymthesized rom SR SFARN 186t B CHEMT IHSRFOPYEL N RERBIAEA 1 he Examples
As shown in Schemgrdymsorieydeet siyuyilgstpnay (efd@iekecoyehardusing aromatic
compounds substitutef WiySFings-ags BB 6ACH) HaHRS SRS Brbops.
-C(=0)-N(alkyl}(heterocyclyl) groups, -C(=0)-N(aryl)(heterocyclyl) groups,
15  substituted or unsubstituted heterocyclylaminoalkyl groups, substituted or
unsubstituted hydroxyalkyl groups, substituted or unsubstituted alkoxyaikyl groups,
substituted or upsubstituted aryloxyalky! groups, or substituted or unsubstituted

heterocyclyloxyalkyl groups;

R*® R® R*, and R* may be the same or different and are

20  independently selected from H, -NHz, -NH'(alkyl) groups, -NH(aryl) groups,
-N(alkyl): groups, -N{aryl): groups, -N{alkyl}{axyl) groups, -NH{beterocyclyl)
groups, ~N(heterocyclyl)(alkyl) groups, -N(heterocyclyl}{aryl) groups,
-Nheterocyclyl): groups, substituted or unsubstituied alkyl groups, substitnied or
unsubstituted aryl groups, -OH, substituied or vnsubstitnted alkoxy groups,

25  substituted or unsubstituted aryloxy groups, substimted o1 unsubstituted heterocyciyl
groups, -NHOH, -N(alkylYOH groups, -N{arylYOH groups, -N{alkyl)O-alkyl
groups, ~-N(aryh)O-alkyl groups, -N(alkyl)O-aryl gro:ups, or -N(aryl)O-aryl groups;

and




0 0 NH2 CIOMe 0d.",.."..002Me R OH N3 i --"-c--IT AN IIH H 10As shown Ccheme 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 mqg&gd 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 | A compound such aR&tkdcdeeipd fanstirsiniey treung®stituted alkyl groups,

substituted or unsubstituted aryl groups, or substituted or unsubstituted heterocyclyl

SIoupS.

In the fourth group of compounds, at least one of R’ ,. R% R?, or R*is
5 an-OR" group and R* is selected from substimuted or unsubstifuted
heterocyclylalky! groups, substituted or unsﬁbstituted dialkylarninoatkyl groﬁps-,
su{)stimted or unsubstituied alkylaminoalkyl groups, substitutéd or unsubstituted
aminoalkyl groups, substituted or unsubstituted diarylaminocalkyl groups, substituted
or ﬁnsubsti_mted arylaminoalkyl groups, substituted or unsubstitted
10 (alkyl{aryDaminoalkyl groups, substituted or unsubstituted heterocyclyl groups,
substituted or unsubstituted heterocyclylaminoalkyl groups, substituted or
unsubstituted diheterocyclylaminoalkyl groups, substitaied or unsubstituted
(heterocyclyl)(alkyl)arminoalkyl groups, or substituted or unsubstituted
{heterocyclyl}aryl)aminoaltkyl groups.

15 In the ﬁrst, second, dr third group of compounds Z is preferably an
-NR" group, more preferably where R* is H. Preferred édmpounds of the fourth
group include those compounds in which Z is an -NR'® group, more preferably

where R is H.

Y is preferably an -OR™ grﬁup, an -NR"VR" group, or a substitute~
20  or unsubstituted atkynyl group, or ﬁ:_lore preferably is an ~NRN" group in the
first, second, third, and fourth groups of compounds. 1n more preferred
compounds of the first group, Y is a NR™R” group and R? is 4. In more
preferred cémpounds of the second and third groups, Y is a NR”R™ group and one
or both of R™ and R are H. |

25 Other preferred compounds of the first, second, and third groups
include those where Y is selected from -N{CH3)2, -NH(CH3), -NH(CH-CH3),
“N(CHCH:s)2, -NH(aryl) groups, -N(aryl): groups, -NHNHz, -NHN{CHs)z,
“N(CHs)NH(CH3), -NH(CHz)=NH:2 groups, -NH(CH2)=NH(alkyl) groups,

~ -NH(CH2)=N(alkyl): groups, -N{alky)}(CH2)nNH:2 groups,




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-ylacetate. 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-_al7r61_ino 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-dgatipybitHs)edNEiatuhestonzy DHAbyDErEI-N(atkyb4eahipro derivative by
reaction with phosphQwﬁwy%g%rrig%awggd&%Schp@ﬁ&ﬂ@ﬂ-%%%%”ﬁf e4may then be reacted
falky uce’the'co d y#’am%o

with 15 an ailcylamine or ylamineto pr e'the'c responding 4-a r'4- dialkylamino

derivative. DcprotectioN i dHisGResfiops -A(Hing G @iaky AR ¢ ehibadiefsructure 1. -
Other groups that mawhe7eagied MiRdhm-RuRrRAeEvalivam drigNatRaCREHEHRH), are not limited
to, ROH, RSFL and CuCN. -89- geéﬂheme 3.0 SeheR). , Qhﬁ} ) .
5 -NH(quinuclidyl), especially -NH(quinuclid-3-yl), or groups where R” and R” join
to form a substituted or unsubstituted saturated 5 or 6 membered N-coptaining ring,
where m is an integer ranging from 2 to 4 such as 2, 3, or 4 and & is an integer

ranging from 0 to 3 such as C. , 2, or 3.

More preferred cqmpounds of the first, second, and third also
10 include those in which Y is selected from —NH(5-benzimidazolyl),
~NH(CHz):2N(CHa)z, -NH(CHz):0H, -NH(CHz)(4-imidazoly}), -NH(CH2)(3-
imidazolyl), -NH(CHz){(4-pyridyl), <NH(CHz)(2-pyridyl}, -NH(CH2)(3-pyridyl),
—NH(CHz)(Z—t;trahydrofuranyl), ~-NH(CHz)(4-piperidinyl), -NH(CHz)}(3-
piperidinyl), -NE(CHz)[2-(N-methylpyrrolidinyl)), -NH(CHz)2(2-pyrrofidiny),
15 -NH(CH2)[2-(N-methylpyrrolidinyl)], -NH(CHz)(2-pyrrolidinyl), -NH(3-
piperidinyl), or ~-NH(3-pyrrolidiayl).

Preferred compounds of the first and second groups include those -
compounds where R!, R%, R?, R*, R®, R7, and R® are all H. Other preferred
compounds of the first, second, third, and fourth groups inciude those where R’ is

20  selected from H, subsdtuted or mi_substituied alkoxy groups, substifuted or
unsubstituted heterocyclylalkoxy groups, substituted or unsubstituted \
heterocyclyloxy groups, substituted or unsubstituted hetefocyclyl groups, substituted
or unsubstituted alkyl-, heterocyclyl-, or aryl-arninoalkyl groups, substituted or
unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted.

25  diarylaminoalkyl groups, substimted or un;ubstituted (alkyl(arylyaminoatkyl
groups, substituted or unsubstiited alkyl- or aryl-aminoalkoxy groups, substituted
or unsubstituted dialkylaminoalkoxy groups, or substituted or unsubstituted
diarylaminoaikoxy groups. Still other compounds of the first, second, third, and
fourth groups include those ie which R’ is selecied from F, Cl, substituted oz

30  unsubstituted alkoxy groups, substituted or unsubstituted heterocyclylalkoxy groups,



MOHO NH.FICI CN)1"jk 11C1BOOE N As shown in Scheme 4, the synthesis of compounds of
structure | having a H, alkyl group, aryl group, or beterocyclyl group in the 4-position may be
accomplished using a substituted or unsubstituted 2-benzimidazol-2-ylacetate 5 prepared as shown in
Schemes 2 and 3. R" H, alkyl aryl, heterocyclyl lleteroaromatic diamines may be used as
precursors of compounds of structure Il_ The synthesis of compounds of structure IT where Y= NIlh is
depicted in Scheme 5. Scheme 5. EIOH, heat DOHO NKI'HCI

10

15

20

25

30

substituted or unsubstituted heterocyclyl groups, substituted or unsubstitted alkyl-,
heterocyclyl-, or aryl-amincalkyl groups, substituted or unsubstituted
dialkylaminoalkyl groups, substituted of unsubstituted diarylaminoalky! groups;
substitted or unsubstituted (alkyl)(aryl)aminoalkyl groups, substituted or - :
unsubstituted aikylamjnoalkoxy groups, substifuted br unsehstituted
arylaminoalkexy groups, substifuted or unsubstituted dialkylaminoaikoxy groups,
substituted or unsubstituted diarylamindalkbxy groups, or substituted or
unsubstituted (alkyl){aryDaminoalkoxy groups. Particular examples include:
-OCHs, ~OCH2CH2(N-morpholinyl), -N-morpholinyl, -N-cis-dialkylmorpholinyl,
-N-(4-alkyl)piperazinyl, -OCH2CH2N(alkyl). groups, ~-OCH2CHaNH(alkyl) groups,
-OCH:CH:NHz, -OCH2CH:NH(ary) groups, -OCH:CH2N(aryl): groups,
-OCH:CHaN(alkyl)(aryl) groups, alkoxy groups, -O(4-piperidinyl), -O[4-(1-
alkyfpiperidiny]] groups, -Of3-(1-alikyl)piperidinyl] groups, -O[3-quinuclidinyl],
-OCH(2-pyridyl), -OCH2(4-pyridyl), -O(3-pyrrolidinyl), or -Of3-(1-
alkyl)pyrrolidinyi] groups.

Still other preferred compounds of the first, set_:qnd, third, and fobrth
groups include those in which R? Is selected from F, Cl, -NOz, -OCHs, N-
morpholinyl, -N-cis-dialkylmorpholiny], -N-(4-aikyl)piperazinyi, or -OCHa(2-
pyridyl). Other preferred compounds of the first, second, third, and fourth groups
include those where R? is selected from H, F, Cl, -NOq, substi_mted or unsubstituted

- heterocyclylalkoxy groups, or substituted or unsubstituted heterocyclyl groups. Yet

- other preferred compounds of the first, second, tl:urd, and fourth groups include
* those where R? is selected from F, C1, -NQ2, substituted or unsubstituted alkoxy

groups, substituted or unsubstituted heterocyclylalkoxy groups, substituted or
unsubstituted heterocyclyl groups-, substituted or upsubstituted alkyl-, heterocycyl-,
and aryl-aminoalky! groups, substituted or unsubstituted diaikyl- and diaryl-

aminoalkyl groups, substituted or unsubstituted alkylarylaminoalkyl groups,

- gubstituted or unsubstituted alkyl- and aryl-aminoalkoxy groups, substituted or

unsubstituted dialkyl- and diaryl-aminoalkoxy groups, or substituted or

unsubstituted alkylarylamiroalkoxy groups.



EN DONCIEIOA-AOEt 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-ylethanenitrile, 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-ethogy-3-irainoproparioate and a 10substituted or
unsubtituted 1,2-diaminopyritline. Reaction of a substituted or unsubstitated ethyl
2-imidazolof5,4-b]pyridin-2-ylagetates, with gn arpomatic c nd-having an amine and nitrite group
such as substituted or unsubsl%ﬂﬁ?ﬁf -eléﬁgf%e %dg%oﬁﬁﬁg%%ﬁﬁ%%q%% gﬁ% Qasaﬁf iR
bis(trimethylsilyl)dnidie gromyisls:lide thasstrthiterRirivns abslitgtew comipp froch ohstrudture 1. 15The
instant invention glgg prayides fé%%&%&“ﬁ%%éﬁ%&‘%&%l"&ﬂh@% be %PQ&??%J?MBE'Q%&O%&E{@{ more .
compounds of the instant invention, or'p armacentica y acceptable salts or tautomers thereof, with
pharmaceutically zioopptRblis sarilsrsgerpipiwing fomdasiafinarma brtaonite, Yolkduthor ameliorate a

variety of disgrdefs elated I IRGACUY N G MERRREE B PRiaHIaTly, 20 gugioggmesis'associated

with cancer. A therapeutically effective dose further refers to that amount of one or more compounds of -
the instant inventBAMSHRE BNt ARl BTPEP A ATE! BTttt SESYRTHEShSTMRh& disorder. The |
pharmaceutical cgg&p&gjg@lj@gﬁIé}g,jﬁ_sta'nt'invention can be manufactured by methods well known in

the art such as conventional granulating, mixing, dissolving, encapsulating, lyophilizing, . emulsifying or
levigating processes, among %hﬁfﬁ'oﬁré? Cr%@xprgc?ic%?ﬂ‘so&?& %@ tll[; tE%tSE%rg] nﬁ)f,tﬁ]orﬁeégénple, granules,
powders, tablets, capsules, syrup, suppogltorles, |nJe8t|0_ns, emulsions, elixirs, suspensions or

solutions. The ingtamticoessBOnsRakn beF6HATHRdservayidys asone swt adnfinisttatior, for example,
by oral admigjstration, by LANSHYGASA ALTRISIERLON RSl AR RURR. R SR Hfaneous

administration as well as intratl3ecal, intravenous, intramuscular, .
group is a heterocycle selected from substituted or unsubstituted morpholine,

|
|
|

substituted or unsubstituted piperazine, substituted or unsubstituted piperidine,
substituted or unsubstituted pyrrolidine, substituted or unsubstituted pyrrole,
substituted or unsubstituted imidazole, substituted or unsubstituted pyrazole,

13 substituted or unsubstituted 1,2,3-triazole, substituted or unsubstituted 1,2,4-
triazole, substituted or unsubstituted tetrézole, substituted or nasubstituted
thiomorpholine, substimted or unsubstituted homopiperazine, substituted or
unsubstitnted oxazolidin—%oné, substimtéd or uusubétituted pyrrolidio-2-one,
stbstitated or unswhstituted pyridine, substituied or unsubstituted oxazole,

20  substituted or unsubstituted isoxazole, subs_tiruted or unsubstituted thiazole,
substituted or unsubstituted isothiazolé, sﬁbstimted or unsubstitted furan, -
substituted or unsubstituted thiophene, substituted or unsubstituted _tetrahydrofuran,
substituted or unsubstituted tetrahydrotlﬁophene, substituted or unsubstituted
benzimidazole, substituted or unsubstituted benzoxazole, or substituted or

S unsubstituted benzothiazole.

In groups including heterocyclyl groups, the heterocyclyl may be
attached in various ways. Fer example, in the —OC}fz(CIIz)q(heterocyclyl) £roup,
the heterocyclyl group may be bonded to a methylene carbon of the ~-OCH2(CHz)q
group of the ~OCH(CHz)o(heterocyclyl) through various ring members. By way of

) non-limiting example, where q is 1 and the heterocyelyl group is tetrahydrofuran,



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 preparegzfor 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, 't(qéalé additives 200y excipients are
sucrose, lactose, cellulbs& QRSP IR SR ARRTESHRAABY ta&{?ﬁ?ﬂké(?%%ﬁ% %SH, ??gf’é'méf@]%ﬁd&hitins,
chitosans, pectins, tragagasbuasim tgiivlisrdhiergalatias:eollagens, casein, albumin, synthetic or
semi-synthetic polymers or glycerides, methyl cellulose, hydroxypropylmethyl-cellulose, and/or
polyvinylpyrrolidone . Optionally, oral dosage forms can contaiarésthe'r ingredients to 25 aid in

.. . . . L0 .
administration, such as an inactive itpyent-or lu fts such m [ ate, or preservatives
ascorbie acid, tocogherol’gr cysteine, a
teners, flavoring agents.Qr/perfuming agents.

such as paraben or sorbic acid, or anti-oxidants such
disintegrating agent, binders, thickeners, buffers,

Additionally, dyestuffs OE pigments may be added for identification. Tablets and pills may be further
treated 30 with suitable coating materials k nin the art. -92- ngid dosage forms for oral
administration may be in the form of pharmaceutically acceptable emulsions, syrups, elixirs,
suspensions, slurries and solutions, which may contain z:trﬁ inactive d%luercit sucﬂggs el .
Pharmaceutical formul3HBRS TSy 6 b FERETERF 0% hap ShaERSE ALS LR GQ@%%M 5

liquid, such as, bui hotdiraligtidferaypisroptend amatechbl, @pcean dn ations itttese: Rhwredaceutically
suitable surfactants, suspendin emulsifying agents, may.he for qral or parenteral
administration. %gsn%?eagﬁ%(},ﬁgﬁé%neng%#gﬁ% {:Clﬁn ey‘(’;;ﬁ]se.][{il g#sh%ﬁ(}%q&’gjé%?at%ﬁe not
limited to, peanut oil, Sésantdnilz botorseiedsilh edrhubihehitholNieIPEOtbS PrsigiBreparation may
also contain esters of fatly;agids SYCh.AqieHY BleaieroiSerreRvbMMFe Ribnasidalvcerides and

acetylated fatty acid gggerides Suspension formulations may include alcohols, such_as, but not limited

to, ethanol, isopropy! AEGHE A TIBEEREEIR 21EEHYS HERREL 8 PURRER SR Gy s %S, such as but not
limited tb, poly(etiylensglyeal)y Retfolgus Mdiaganae & paiicas dniveial:lboianctatildaiym, and
water may also be used in .suspension formulations. r nasal inistration,.the.
pharmaceutical formut&fidh efﬁalyﬂ/ ea 1625"6%5?6%‘8‘? Cgirfg@?ﬁﬁéog ‘gy(ig%%lﬁr‘iaéﬁee?gg?\%ﬁ% and
optionally other comp@etundsrssiete aesdelt nod limftexddo, stabilizers, antimicrobial agents,

oA e L
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Structure V is an example of a ~O(CHa)s(N-piperidinyl) or
15 -O(CHz)x(1-piperidiny]) group. Structure VI is an example of a ~-O(CHz)-(2-
‘ piperidinyl) group. Structure VI is an example of a -O(CHz)s(3-piperidinyl)




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 %5‘9_3 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. Alternativegypuperferaiisnnaibs anmpioyeld ef2sOi(eHiyd@rEpepdnyithgrogs- Whertshdreferably,

the oil or fatty acid igageyoiA'ISoiG e g naRabe L Bl OISRt AnReORer - O

tri-glycerides. For injection, the pharmaceutical formulation may be a powder suitable for
reconstitution with Z1BpfEpRHEVEBRHEH HEHascPrseliansdarsiEstatples of these include, but are riot
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, bioaif?aﬁ i ifiers.and ¢ ir?aﬁo*n/s'\omhésﬁ'he compounds may be
formulated for pareateral administration py injegtion such as by bolys 10injection or continuous
infusion. A unit dosage form for injectionNpay Be in ampoules or in ti-edse containers. For
rectal administration, the pharmaceutical fo¥mulations may be in the form of a suppository, an ointment,
an enema, a tablet or a cream for releagg of compound in the intes{jnes, 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 tautgmers of the:compo nﬁ% i&)_acce tabée vehicles, for
example, cocoa'y butter or polyettjISRE"GIEAT RATER Psl,ep?g e—r§(| \Slézﬂ%ﬁaags'@] (B8 toring
temperatures, and ptesant i i liguitkpipise! at-OS38 1 perataigd)suitdbi€Har@lease a drug inside the

body, such as in thgg%g%&ﬁgﬂ&g@ W plse SRRy SEL 35 RisAtaon.of faUulgigns of he sof

gelatin type and su itories” Water, saline, aque e and related sugar solutions, and
glycerols may be emBfelffe@ioudeisrapsiahicroup stisfeRerongsHciuan A wefthiaag also contain
suspending agents -pectins, cm-homers, methyl cellulose, hydroxypropyl cellulose or
carboxymethyl cellulose, as well as buffers and 25preservatives. Besides those representative dosage
forms described above,

e ¥ = "
o T a
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Structure X1 is an example of a “O(CHz)2(3-morpholinyl) group,
structure X1 is an example of a ~-Q(CHz)z(4-morpholinyl) or ~O(CHz2)2(N-
‘ morpholinyl) group, and structure X is an example of a ~O(CH2)2(2-morpholinyl)
group. It will be observed that where the group is a pysrolidine, and g is 1, the
15 structures available include -O(CH2)(1-pyrrolidiny]) or —-O(CH2)(N-pyrrolidinyl),
-O(CHz)y(2-pyrrolidinyl), and ~Q(CHa)o(3-pyrrolidinyl).




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 releasg 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 Msatiietipreferrrs compaimis e Seifirto jeneds Girdyrndéosrand

implanted intramusculggly, QERuRRURRE QR ASIHRPAIIYULRIORS RF amiMmPlanisH4ahag stents. Such
implants may employ known inert materials such as silicones and biodegradable polymers. Specific

dosages may be adju'%?é‘d’ﬂgb’@ﬂ&ﬂg%@%ﬂﬁﬁhé%ﬂf?@&géﬂ%ﬂwgﬁﬁ@tﬁ%ﬁy’%@m%eral health
conditions, sex, and diekfktke;SuRiStoagsaitarais, adnunstpiem! GlEsoexsiainmiale, and
combinations of drugs. Any of the abgve dosage forms containing effective amounts are well within the
bounds of routine ex MTHATD A AN TUrA D N MRS SO TR venton. A
therapeutically effectipipaasecnsyeyaiyeddptheaiagolgdnde ot pfeadmlnjstyatididiagid dosage form.

The preferred compound or compgungs. of the instant invention is.a fqr. tign that exhibits a high
therapeutic index. Thgyt%e?%bgaﬁ(ﬂ% e?%ofﬁgogg%’eﬂgla{’t%oﬁ%@vggrﬁom@ur%t gtpanﬁégﬁ}:ceffects which !
can be expressed as tiHemetihdmgwerpLiDserdwntitE e THodLE(SotRthdowapiperazite 2550% of the

population and the ERsg isihe foss haianentisalysiiaative ino%elie RapwafionyLhg LDso and

Ella are determined by standard pharmaceutical procedures in animal cell cultures or experimental

animals_ -95- "HeatiftfaAelm %@%ﬂf@@g?%eﬁfﬁ%amrﬂéﬁ%w JrReaiARbERe. tguahy drofuran,

tetrahydropyran, or pyridine.

. Other preferred compounds of the first, second, third, and fourth
groups inctude those in which at least one of R” or R? is selected from substituted
or unpsubstituted aminoalkyl groups, substiluted or unsubstituted atkylaminoalkyl

15  groups, subsiituted or unsubstituted arylaminoalky} groups, substituted or
unsubstituted dialkylamminoalkyl groups, substituted or unsubstituted
diarylaminoalkyl groups, {(alkyl){aryl)aminoalkyl groups, or substinited or
unsubstituted heterocyclylalkyl groups, including: -CHz(CH2)NH: groups,
~-CH2(CH2)pNH(alkyl) groups, -CH{CH2)pNH(aryl) groups, -CHa(CHz):N(alkyl):

20 groups, -CHx(CH2)pN(aryl)2 groups, -CH2(CHz)pN{(alkyl)(aryl} groups, or
~CHz(CHz)p(heterocyclyl) groups, wherein p is an integer ranging from 0 to 4 and

the heterocyclyl group of the ~-CHa(CH2)p(heterocyclyl) group is a N-containing
heterocycle selected from substimted or unsubstituted morpholine, substituted or
unsubstituted pyrrolidine, substitited or unsubstituted piperazine, substituted or

25 unsubstituted piperidine, substituted or unsubstituted pyrrole, substituted or
unsubstituted imidazole, substituted or unsubstituted pyrazole, substituted or
unsubstituted 1,2,3-triazole, substituted or unsubstituted 1,2,4-triazole, substitted
or unsubstituted tetrazole, substifuted or unsubstituted thiomorpholine, substinuted - |
or unsubstituted homopiperazine, substituted or unsubstituted oxazolidin-2-one,

30  substitnted or unsubstituted pyrrolidin-2-one, substituted or unsubstituted pyridine,

* substituted or unsvbstituted oxazole, substituted or unsubstituted isoxazole,



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 progrg;g_ion 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 fohstindeibos wisthetiredahiahole mibsimisy bevadehitisteddddsieitsnde.during, or after

surgical procedure aé]fy&fnfégiﬁlj‘ﬁﬂsﬂhﬁ{ﬁn&)fd E%mw&gp%&{@&igyggg@&wlso be administered

in conjunction with other anti-cancer drugs including those used in 15antisense and gene therapy.
A method of treating ¥ Batiesen sree@sshuedanisbsved bonedigsthelial growth factor receptor
tyrosine kinase includes administering an effective amount of a pharmaceutical formulation according

to the invention to a patient in negditfareet pAmethosfoudahieitorgigrothg it séacamdatient includes
administering an.effective amount, of the compound or. a pharmaceutically.: acceptabl t thereof to a
patient having anjru meioﬁrlfr }5 aﬂ?ﬂ’m etHod If%lﬁtl% r%ff:nlél t‘ﬁhe1 %rrgifésrasﬁfc%ﬁ% %a“ﬁhfa“?f%éé%f?]% ?)ratient
includes administeringsabsafientiveybgnoupst efttidueahup condsitaaddim areetical{iH25acceptable salt
thereof according to_q@?ﬂ' 20t i d. e FBs: ho_qLIﬁf il Sphﬁ mageutical formulations
includes mixing any of the%o%lreg}ggécﬁkgaégy(z)%]poésﬁds V\ﬁ%ﬁg gﬁagﬁacefutﬁzlgl ac%céptable carrier and

water or an aqueous NGliibfarybaroups, -NeHsepmosuely hgetmsn; Nikbpsegesyeka (2 lsBoenserswill be
understood more reaﬂi{xeg,y(;@fgmggdtpgg@ggsgI@Wm%wjgéréﬁpg%mggwg by way of

illustration and are not intended to be limiting of the present invention. EXAMPLES 5The following
abbreviations a® usBAFITHRIE X AFIE compouRts s YL RS BEAchE R herdet itibumin
DMA:N,N-DimethylacatamidexbMoNiN-Dimeth )yt mapida-ongh either 2 nitrogen atom or a

carbon atom in the rings of the N-containing heterocycles. In more preferred such
compounds that are provided, the N-containing heterocycle of the R” group is
selected from substituted or nmsubstikuted morpholine, substitnted or unsubstituted
15  pyrrolidine, substituted or unsubstituted piperazine, substitted or unsubstituted
piperidine, substituted or unsubstituted pyrrole, substituted or unsubstituted
imidazole, substituted or unsubstituted pyrazole, substitoted or unsubstituted 1,2,3~
triazole, substituted or unsubstituted 1,2,4-triazole, substituted or unsubstitnted
tetrazole, substituted.or unsubstinited thiomorpholine, substitated or unsubstituted
20 homopiperazine, substituted or unsubstituted oxazolidin-2-one, substituted or
unsubstituted pyrrolidin-2-one, substituted or unsubstituted pyridine, substituted or
unsubstituted oxazole, substituted or unsubstituted isoxazole, substituted or
unsubstituted thiazole, substituted or uasubstituted isothiazole, substituted ox
‘unsubstituted benzimidazole, substituted or unsubstimted benzoxazole, or

25  substimmted or unsubstituied benzothiazole.

Preferred compeunds according to the first, third, and fourth groups

of compounds are also those where R® is H.

Preferred compounds of the fourth group of compounds include those

where R! is an ~OR" group and R* is selected from substituted or unsubstituted



10dppf:1,1'(diphenyiphosphino)ferrocene DTT:DL-Dithiothreitol EDTA:Ethylene diamine tetraacetic acid
EtOAc: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 Cmemlinovation Sofyware; 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 Metheerscyalplalkyl gnonns sybstituted or unsubstituted dialkylamincalky} groups,

10

15

20

substituted or unsubstituted atkylaminoalkyl groups, substituted or unsubstituted
aminoalkyl groups, substituted or unsubstituted diarylaminoalkyl groups, substitited
or unsubstituted arylamincalkyl groups, substituted or unsubstituted
(alkyD(aryl)aminoalkyl groups, substituted or unsubstituted heterocyclyl groups,
substituted or unsubstituted heterocyclylaminoaliyl groups, substinated or
unsubstituted diheterocyclylaminoalkyl groups, substituted or unsubstituted
(beterocyclyl)(alkyl)aminoalkyl groups, or substitated or unsubstituted

(heterocyclyl¥aryDaminoalkyl groups.

Other particularly preferred inhibjtors of VEGF-RTK are compounds
having the structure II, tautomers of the compounds, pharmaceuticaily acceptable
salts of the compounds, and pharmaceuticaliy acceptable salfs of the tautomers.

Structure I has the following formula:

RS ﬁ
N A
K2
F;“1 Y M ' \3_R?
N\ 7
R2 x3
N \,
: R

Rﬁ

I

In compounnds having structure 11, Y is selected from H, -OH, -OR"

. groups, -SH, -SR" groups, -NRP”R* groups, -CN, -C(=0)-R" groups, substituted

or unsubstituted alkyl groups, substituted or unsubstituted alkenyl groups,
substituted or unsubstituted alkynyl groups, substituted or unsubstituted aratkyl
groups, substitated or unsubstituted heterocyclylalkyl groups, substituted or
unsubstituted alkylaminoalkyl groups, substitute& or unsubstituted dialkylarninoalkyl

groups, substifited or unsubstituted arylaminoatky) groups, substituted or



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 atRf = 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 am%@fﬂéﬁdﬁh’@ﬂ@mmIgmﬁﬁswﬁ@ﬁﬁ@ﬁ‘é@@lé@ﬂbsmtemperature and diluted

with water. The resuliing, 42 Rresiniiaia s dillereahand diigH Hgak ¥ask Heloyidsithe

kyl
2-nitro-diamino product. Aternatlvely, the same product may be obtained from commercially available

5-chloro-2- n|trophenﬁ&?‘?ﬁﬁé%@?‘%t%%ﬁﬁﬂ?ﬁ%ﬁ?@?&éﬂﬂr@%ﬁb SEEESHECAPTLDS B A some

examples, the dlspla@gng,r@ﬁ@@ gﬂ}b}ﬁﬁﬁeﬁl@r@ammahﬁwmm@pg@t@glqﬁh&mﬁ@@benylam|ne can
be conducted in neat amlneé 20 eq) at 100C or 130 C, respectlv]é}/ .The produc olatedinan .
identical manner? LCHHSGH %ﬂ"(’ﬁ}ﬁ* kYL enpyrs.SHRSHIMER S vARsHEshARd N (f)gtaqlfBSiO% Pd/C

(0.1 eq) was suspendedubstiizted or unsubstituted heterocyclyloxyalkyl groups.

In preferred comnaunds of structure I, Y is selected from H, ~OH,
-OR® groups, or _NRV'R? grouys. More preferably, Y is a -NR"R" group. Still
more preferably, Y is a -NR'R™ group and both R and R are hydrogen. In

10 other preferred compounds having the structure IT, Y is selected from —N{CH3),

- -NH{CHs), -NH(CH2CH3s), -N{CH2CHbs):, -NH(aryl) groups, -N{aryl): groups,
-NHNHz, -NHN(CHs)z, -N(CH3)NH(CHs), -NH(CH2)=NH> groups,
-NH(CH2z)mNH(alkyl) groups, -NH(CHz2}mN(alkyl): groups, -N(alkyl}(CHz)nNH2
groups, ~N{alkyl)(CH2)nNH(aikyl) groups, -N{alkyI(CHz)mN(alkyl)2 groups,

15 -NH(CH2)n(heterocyclyl) groups, -N{alkyh)[{CHz)r(heterocyclyl)] groups,
-NH(CH2)»OH groups, -NH(CH2)»QOCHa groups, -NHCH2CH(NH)CH({CHs),
-NH(2-aminocyclohexyl), -NH{cyclohexyl), -NHOCH:, -NH(N-morpholinyl},
-NH(quinuclidyl), especially -NH(quinuclid-3-yl), and groups where R" and R*

join to form a substituted or unsubstituted saturated 5 or 6 membered N-containing

20 ring, wheremis 2,3, or4andnis 0, 1, 2, or 3. Still more preferred compounds
of this type are those in which Y is selected from -NH(5-benzimidazolyl),
-NH(CHz)2N{CHs}2, -NH(CH2)20H, -NH{CH:){(4-imidazolyl), -NH(CHz)(3-
imidazolyl), -NE(CHz)(4-pyridyl), -NH(CH2)(2-pyridyl), -NH{CHz2)(3-pyridyl),
-NH(CH:2)(2-tetrahydrofuranyl), -NH({CH2)(4-piperidinyl), -NH(CH2)(3-

25  piperidinyl), -NH(CH2)[2-(N-methyl-pyrrolidinyl)}, ~-NH(CHz2)2(2-pyrrolidinyf),
~“NH(CHz)[2-<(N-methylpyrrolidinyl)], -NH(CH2)(2-pyrrolidinyly, -NH(3-
piperidinyl), or -NH(3-pyrrolidinyl).

In compounds of structure I, X*, X2, X, and X* are selected from C
or N and at Jeast one of X', X3, X and X*is N. In some preferred compounds of
30 structure I, X' is N, R’ is absent or H, and X3, X°, and X" are all C. In other



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 w (,)? heated at 100C. After 2 hours, the solution
was cooled and poured into water. A bright yellow solid fi ? ed 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 mjzeZ@ted c(bﬁl;bdﬁ))dk 6 38Bcmin iteX? ONVIBfhisdiBent or H, dfid &' OXP, Ma®MIE solution

of 1,3-diflutoro-2-nitrop t AMiN&g orpholine.
The mixture was stlrred%g)?r Fﬁ %our éIT ﬁ%'l:_ %Iaﬁuteﬁwn# wagtgﬁbgfngeéxtrac?édjtﬁ%% §tr%/ dcetate.

LC/MS 15 m/z 227.2 @uH¥), aim%?zbwnm@s IntsslcoesipreEoiegatrmpayass Wetaeiedlovér MgSO4,
filtered, and concentrated. rmmQRia ¥as caRdensed:nigabompccontaining 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 wasjevaporated to provide a reddish solid. %h uce%/ $ in Method 1
20 to provide the trude product wiict ARk  SSEE rt%ér&% atl’o 1841 (Mk-1-F),
R11.199 minutes. Méththe ghme or different and are independently selected from H CI Br, F, I, -NO,

-CN, -OH, -OR" groups, -NR¥R" groups, -C(=0)R'® groups, -SH, -SR” groups,
-S(=0)R® groups, S(=0)R* .groups, substituted or unsubstituted amidiny! groups,
substinied or unsubstituted guanidinyl groups, substitnted or unsubstituted primary,

10 secondé.fy, or tertiary alkyl grovps, substituted or unsubstituted aryl groups,
substituted or unsubstituted alkenyl grﬁups, substituted or unsubstituted alkynyl
gfoups, substituted or upsubstituted heterocyclyl groups, substituted or unsubstituted
alkylaminoalkyl groups, substituted or unsubstitated dialkylaminoalkyl groups,
subsfituted or nnsubstinted arjrlaminoaﬂcyl groﬁps, substiuted or nusubstituted

15  diarylaminoalkyl groupé, substituted or unsubstitoted (alicyi)(aryl)amincalkyl
groups, substituted or unsubstituted heterocyclylalkyl groups, substituted or
unsubstimtedwamjnoalkyl groups, substituted or unsubstituted
heterocyclylaminoalkyl groups, substituted or unsubstitited hydroxyalkyl groups,
substituted or unsubstituted alkoxyalkyl groups, substituted or unsubstituted

20 aryioxyaiky] groups, or Substimted or unsubstituted beterocyclyloxyalkyl groups. In
compounds of structure 1T, R® is absent or is H if X’ is N, R® is absent or is H if X?
is N, R” is absent or is H if X* is N, and R® is absent or is H if X* is N.

Some preferred compounds have the structure II where at least one of
R', R%L R?, R*, R®, R%, R, or R® is a substituted or unsubstituted heterocyclyl
25  group, and, in more particular embodiments, a substituted or unsubstituted
heterocycly! group selected from morpholine, piperazine, piperidine, 1,2,3-triazole,
1,2 4-triazole, tetrazole, pyrrolidine, pyrazole, pyrrole, thiomqrphoiiue,
homopiperazine, benzimidazole, oxazolidin-2-one, pyrro]idin—Z;one, imidazole,
1soxazole, oxazole, isothiazole, thiazole, thiophene, furan, pyran, '

30 tetrahydrothiophene, tetrahydrofuran, tettah'jédropyran, and pyridine.



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-nigtiipb@eopfaited oriphaylhhdspkine ik dijjrartdserirlcohol, e.g.
N-(2-hydroxyethyl)m\%% in (‘ll%ezﬂ:h iﬂ4tetrei_§|_y roSLurgn %tfgnc_:ed'lélql A ithéF,V}?%s%'é?V&%Q to warm to
room temperature and stifret fdr 18 hours. The'so \Vent was evaporated, and’the profuct was purified
by silica gel chromatoereBhyul8i2:GH2 Gatipsttited ooy edups (Qubsonptd hn uhspletifosed) - 2- 20
nitrophenylamine a Ish- o]l 1% 205:6h (M1 A4 : ' . The
nitroamine was redﬁé%%gég {ﬁﬁgr%ﬁﬁgsé%%%%@@ru%e product Wh%é]&v?/gysh&%e}g]\%ﬁ%%t further

purification. LC/fS iibstiteged ernrmsubsisutd heierapidek gronps-substifesRIcHsRYelduiadaikyl-,
4-amino-3-nitrophengk &bk 1@%@%1(%@@@@%@?&%%&% addsdiaiealkyl dibromide, e.g.

1,3-clibromopropane (1.5 eq). The resulting mixture was then heated at 80C for 18 hours. After

cooling, the mixture frarer o et s R bRt RS diar e moriEdEt04BSthen extracted

with C1-12C12 (3 x)sandhledcanabinestiorganiadiayertwamanyreripiedussgivedosolid that was then

washed with pentane, L CMS a2 104 100 Y2 £4 mnuiEs: A GeIgnii sgjuton of he

10  dialkylaminoalkoxy groups, or substituted or unsubstituted diarylaminozﬂkdxy
groups. In other preferred compounds, R is selected from F, Cl, substituted or
unsubstituted alkoxy' groups, substitufed or unsubstituted heterocyclylalkoxy groups,
substituted or unsubstituted heterocyclyl groups, substituted or unsubstituted alkyl-,
heterocyclyl-, or aryl-aminoalkyl groups, substituted or unsubstinted

15  dialkylaminoalky) groups, substituted or vnsubstituted diarylaminoalkyl groups,
substituted or unsubstituted (alkyl)(aryl}aminoalky! groups, substituted or
unsubstituted alkylaminoalkoxy groups, substituted or unsnbstituted
arylaminoalkoxy groups, substituted or unsubstituted dialkylaminoalkoxy groups,
substituted or unsubstimited diarylaminoatkoxy groups, or substituted or

20  unsnbstituted (alkyI{aryl)aminoalkoxy groups. Particular examples include:
~OCH3, ~OCH:CHz(N-morpholinyi), -N-morpholinyl, -N-cis-dimethylmorpholiny},
-N-(4-alkyDpiperazinyl, -OCH2CHa2N(alkyl)2 groups, ~-OCH2CH:2NH(alkyl) groups,
-QCH2CH2NHz, -OCHCH2NH(ary!) grdups, ~-OCH2CHzN(aryl)2 groups, alkoxy
groups, -OCH2CHaN(alkyl)(aryl) gronps, ~-O(4-piperidiny!), -O[4-(1-

25  alkylpiperidinyl} groups, -Of3-(1-alkyl}piperidinyl] groups, -O[3-quinuclidinyl],
-OCH2(2-pyridyl), -OCH2(4-pyridyl}, -O(3-pyrrolidinyl), -Of3-(1-
alkyl)pyrrolidinyl], or other —Odheterocyclyl) groups not listed in this paragraph.

In other compoﬁuds having the strocture II, R? is selected from F,
Cl, -NOz2, -OCHs, -N-morpholinyl, -N-cis-dialkjlmorpholinyl, -N-(4-
30  alkyl)piperazinyl, or -GCiIz(Z—pyridy}). In yet other compounds having the
structure II, R? is selected from H, F, Cl, -NOz, substituted or unsubstituted




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 Cl12Ch, 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 g suspension of
6-chloro-3-nitropyridin-2-amine (1 eq) in acetonitrile waShdded 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 residwectryttlydibaxyi etz pteyimiutke thendsssadiedingawagchd adpghiyellow
powder. LC/MS in/z 225.0 (1¥11-1-1-), Sto.1.79.minut -10 1- The ni i s feduced as in
Method 1 to provide tﬁtgeérég}eégFé}dioc Wﬁ?gﬁ hv@%?%@%? %vnltt%ﬁt}{uﬁ %‘r{ép%% i%%%%%éﬁﬁ%%%ﬂ 5A
phenol (1 equivalent) e B-EHlofSCR, mthstawifiher (nageiirdalineyeuites e tineME, and solid i

K2CO3 (2 equivalents) WasAHGEIB-0RRIPAIHKGH, Hﬁﬁ?é\?&&%&f@%ﬂﬁﬂﬁ&iﬁﬁ@%@t&%@ﬁ overnight.

The reaction mixture was cooled to room tempera%re, most of the DMF was distilled oft, and water was

added to the residue 5%BtasitttpreedEatasupsiusctielivhs Mtgacyryl paafietybymioceledmatography on
silicagel (2-10% MeO}ddal 126kidNia affaishib@wasiretproddcliNeRiearingsdgs reduced as in

method 1 to give the crude product that was used withqut further purification .
substituted or unsubstituted alkylarylaminoalkyl groups, substituted or unsubstituted
alkyl- and aryl-aminoalkoxy groups, substituted or unsubstinuted dialkyl- and diaryl-

aminoalkoxy groups, or substitted or unsubstituted aikylarylaminoa]koxy £roups.

10 _ In some preferred compounds having structure 11, at least two of X,
X%, X%, and X* are C and the corresponding substituents ®°, RS, R, and R® are
hydrogen, and at least-one of X!, X2, X*, and X* is N. In yet other preferred
compounds having structare I, three of R®, RS, R7, and R® are hydrogen and one of

X', X%, X2, apd X* is N. In still other more preferred compounds of structure I,
15 RS R or both R and R"" are alkyl groups such as those having from one to four
carbon atoms. In yet other preferred comﬁbunds of _strucmre I ,R®or Rf 18 aD —
OR* group and R™ is an alkyl, ary}, hétcrdcyc]yl, or heterocyclylalkyl group. Tan
still furth.er compounds of structure I, RS or R” is a -OCHxCHz)atheterocyelyl)
groupand qis 0, 1, 2,3, 0r4. In wore preferred compounds in which R or R” is
20 a -IOCH:(CHz)q—(heterocyciyl) group, thé'hete'rbcyclyl gmup ofrthe _
~OCHz(CHah(heterocyclyl) group" is a heterocycle selected ffonj substi;uted or
unsubstituted morpholine, substituted or unsubstitited piﬁeraziﬁe, sqbsiifuted or
unsubstituted piperidine, substituted or unsubstituted pyrrolidine, substituted or
unsubstituted pyrrole, substituted or unsubstituted imidazole, substituted or
25  unsubstituted pyrazole, substituted or unsubstituted 1,2,3-triazole, substituted or
unsubé:tituted 1,2,4-triazole, substituted or unéubstimted tetrazote, substituted or
unsubstituted thiomorpholine, substituted or unsubstituted thiomorpholine in which
the S atom of the thiomorpholine group is bonded to one or more O atoms,
substituted or unsubstituted homopiperazine, suﬁstituted or unsubstituted oxazolidin-
30  2-one, substituted or unsubstitted pyrrolidin-2-one, substitated or unsubstituted

pyridine, substituted or unsubstituted oxazole, substituted or unsubstituted




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 EtOH 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-ox0-1,2-dihydroquinolin-3-y1)-1H-benzimidavoie-6- carboxylic acid
244-amino-2-0x0-3- hydroquinolyl)benzimidazole-6-carb%%<‘ylic 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 i%ﬂ}iﬁlayliccgmbyﬁaitedi’uy&ﬂsﬁbih&medrm&azm,esﬁbcﬂnhaxwGlmﬂlis(ﬂneq) the amine (1 eq),
EDC (1-(3 dlrnethyla opyl)-3-et ylcarb iimid ochlot
hydroxy-7- azabenzofrrrghzaﬁp[ ]E(z;sq gr?do rie yrafr'ﬁlrle % hD ﬂ\ﬁqiowlélg} sbtsl?re % at 23 C for 20 h.
The reaction m|xtur&hmhqnarmam@bmvmwmcawmmafmaﬁh@tcdmbms@mgmdc layers -
were dried (Na2804), %%gw @@W&Sﬁ%%ﬂr@{ég g}ﬁz%gégg@tes&g&ﬁ@%gd was filtered
esire product

off and dried to afford e various 2-amino benzoic acid starting materials used tqQ
10 synthesize isatoibusabsiivigs depetpiroloppaindaivsed eonnstrdianebbreeahirdlared by methods
know to one of skill in the art, or prepared by the following general Methods 10-11. General isatoic
anhydride synthesis methods ardiiesaphieds o} Mﬁduﬁfmrlz‘-‘ 14 doretitom FRSGMdsubdirtesocycl.
Chem. 1975, 12(3), 565 thod 1 Com ounds ere mad ilar procedu as found in
U.S. Patent No. 4, 2§9‘§}? 0&3@&%) esdlugtlté‘tusﬁfgus anc arég Hs gr\%\?%’c %ﬁlons of 10%
Pd/C in NH40H at w@smumdzlt& haoadstifitel qudamxﬁnm@qmwclpnﬂm&dt@ymelm@mgewuh glacial acetic

acid, fitering, and vigghig Wil A0 WaISEANY SISl BINseIR AN 8%, COmRONAG S e

prepared in a mann sc losed in U. S. Patent No.™5,716, 103- Met
lodine, unsubstimted dxarylammo groups, substituted or unsubstituted (alkyl)(aryl)amino

groups, substituted or unsubstituted alkyl groups, substituted or unsubstituted aryl
groups, -C(=0}, -C(=0)-alky! groups, or —C(=0)-aryl groups. One group of
particularly preferred compounds of structure 11 are those in which R’ is hydrogen.

In compounds of structure I, R is selected from substituted or

15  unsubstituted alkyl groups, substituted or unsubstituted aryl groups, substituted or
unsabstituted heterocjxclyl groups, substituted ox unsubstifuted heterocyclylalkyl
groups, -C{=0)H, -C(=0)-alkyl groups, ~C({=0)-aryl groups, -C(=0)O-alkyl
groups, -C(=0)0-aryl groups, -C(=0)NHz, -C(=0)NH(alkyl) groups,
-C(=0)NH (aryl) groups, -C{=0)N(alkyl}: groups, -C(=0)N(aryl)z groups,

20 ~C(=O)N(alky_1)(aryl) groups, -NHz, -NH(alkyl) groups, -NH(aryl) groups,
-N(al]qi)z grouﬁs, -N(alky!)(aryl} groups, -N(aryl): groups,
-C(=0)NH(heterocyclyl) groups, -C(==0)N{(heterocyclyi): groups, _
—C(=O)N(ajkyl)(heterocycly1) groups, or -C(=O)N{aryl)(heterocyclyl) groups;

In compounds of structure II, R and R may be the same or
25  different and are independently selected from substituted or upsubstituted alkyl
groups, or substituted or unsubstituted aryl groups whereas R™ is sefected from H,
substituted or unsubstituted alkyl groups, substitered or unsubstituted aryl groups,

or substituted or unsubstituted heterocyclyl groups.




Ag2S04, CO2MeEtOHO02H CINH2 2. NaOH 3NCINH2 3. aq. HCI 1. lodine, Ag2S0,1, Et01-1ICO2H
2. NaOH 3N Nfri2NH2 3. ag. HCI CO2Me 1. lodine, Ag2S0O4, BCH 2. NaOH 3N NI-12NH

3. ag. HO, lodination of aniline containing compounds: lodination 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. " ' '

In compounds of structure 11, R” is selected from H, substituted or
unsubstituted alkyl groups, substituted or uasubstituted aryl groups, substituted or
upsubstituted heterocyclyl groups, -OH, alkoxy groups, aryloxy groups, -NHz,
substituted or unsubstiﬁxted hetcrocyclylﬁlkyl groups; substituted or unsubstituted

5  aminoalkyl groups, substituted or unsubstinited allylaminoalkyl groups, substituted
or unsubstituted dialkylaminoalkyi groups, substituted or unsubstinated
arylaminoalkyl g-roups, substituted or unsubstituted diarylaminoalkyl groups,
substituted or unsubstituted (alkyl)(aryl)aminoaﬁcyl groups, substituted or
ensubsijtuted alkylamino groups, substituted or unsubstituted arylamino groups,

10 substituted or unsubstituted dialkylamino groups, substituted or unsubstituted
diarylamino groups, subéﬁmted or upsubstituted (alkyl)(aryl)amino groups,
-C(=0}H, -C(=0)-alkyl groups, —C(#O)—aryl groups, _—C(=O)O—alky1 groups,
-C(=0)OQ-aryl groups, -C{=0)NH:, -C(=0O)NH (alkyl) groups, -C(=0)NH(aryl)
groups, -C(=0)N(alkyl)> groups, -C(=0)N(azyi)z groups, -C(=0)N(alkyl)(aryl)

15 groups, -C( =O)—heterdcyclyl groﬁps, —C(=O)-O-ﬁeterocyclyl £IOUpS,
-C{=0)NH(heterocyclyl) groups, -C(=0)-N(heterocyclyl): groups,
-C(=0)N(alkyheterocyclyl) groups, -C(=O0)-N(aryl}(heterocyclyl) groups,
substituted or unsubstituted heterocyclylamdnoalkyl groups, substituted or
unsubstituted hydroxyalkyl groups, substituted or unsubstituted alkoxyatkyl groups,

20 substituted or unsubstituted aryloxyalkyl groups, or substituted or unsubstituted
heterocyclyloxyalkyl groups. R and R™ may join together to form a 5 to 7

membered saturated or unsaturated, substituted or unsubstituted N-containing ring.

In compounds of sthxcture I, R™ is selected from H, -OH, alkoxy
groups, aryloxy groups, -NHz, -NH(alkyl) groups, ~-NH(aryl) groups, -N{alkyl):
25  groups, -N(aryl): gronp's, ~N(z_11kyl)(aryl) groups, substituted or unsubstituted alkyl
groups, substituted or vnsubstituted aryl groups, -NH(heterocyclyl) groups,
-N(heterocyclyl): groups, -N{atkylj(heterocyclyl) groups, or -N(aryD(heterocyelyl)

groups.

In compounds of structure IT, R" is selected from substituted or
30  unsubstituted alky! groups, substitated or unsubstituted aryl groups, ‘Substituted or




The reaction was filtered through celite and concentrated. The residue was taken up in EtOAc and
washed with aoueous saturated Nal-1CO3 (3x), water (3x), brine (1x), 10 dried (MgS0O4), 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 als84e 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 accompli i j f ing.4r hESHT : el. 5Let.,
508, 36. 1. 67.90 A Dy e S S B etnoa 13

Conversion of the .CEBERse-2(TMtis-fe 7 @Yalky grnipswas(=0)-aryl groups, -C(=0)NHz,
-C(=0)NH(alkyl) groups, ~C(=0)NH(aryl) groups, -C(=0)N(alkyl): groups,
-C(=0)N(aryl): groups, ~C(=0)N(alkyl)(aryl) groups, substituted or unsubstituted

5  aminoalkyl groups, substituted or unsubstituted élkylaminoalkyl groups, substituted
or unsubstituted dialkylaminoalky] groups, substituted or unsubstituted
arylaminoalkyl groups, snbstitited or unsubstituted diarylaminoalkyl groups,
substituted or unsubstituted (alkyl)(aryl)aminoalkyl groups, substituted or
unsubstituted heterocyclylaminoalky! groups, substifuted or unsubstituted

10 diheterocyclylamincalkyl groups, substituted or wnsubstituted
(heterocyclyl)(alkyl)aminoalkyl groups, substituted 6r unsubstitited
(heterocyclyl)(aryl}aminoalky! groups, substituted or unsubstituted alkoxyalkyl
groups, substituted or unsubstituted aryloxyalkyl groups, substintted or
unsubstitated bydroxyalkyl groups, or substimted.or unsubstituted

15 heterocyclyloxyalkyl groups. -

In compounds of structure I, RS is selected from H, substituted or
unsubstituted alkyl groups, substitated or unsubstinried aryl groups, or substituted
or unsubstituted heterocyclyl groups whereas RY is selected from H, substituted or
unsubstituted alkyl groups, substituted or unsubstituted aryl groups, substihited or

20 unsubstifuted heterocyclyl groups, -C(=0)H, -C(=0)-alkyl groups, ~C{=0)-aryl
groups, -C{=0)NHa, -C(=0)NH(alkyl) groups, -C(=0)NH(aryl) groups,
-C(=0)N(alkyl): groups, -C(=0)N(aryl): groups, -C{=0)N{alkyl)}{aryl} groups,
-C(=()0-alkyl groups, -C(=0)O-aryl groups, substituted or unsubstifuted
aminoalkyl groups, substituted or unsubstituted alkylaminoalkyl groups, substituted |

5 or unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted
arylaminoalky! groups, substituted or unsubstimt‘cd diarylaminoalkyl groups,
substituted or unsubstituted (aryl)(alkyl)aminoalky! groups, substituted or
unsubstituted heterocyciylalkyl groups, -C(=0)-heterocyclyl groups,
-C{=0)-Oheterocyclyl groups, -C(=0)NH(heterocyclyl) groups,

0 ~C(=O)N(heter0cyclyl)z groups, ~C( =O)-N(alkyl)(hetcrocyclyl). groups,
-C(=0)N(aryl)(beterocyclyl) groups, substituted or unsubstituted



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, CI2C112 (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 neutraliﬁed with TFA (a couple of drops) and injected
directly onto a preparative 1-1PEC. The products are lyophilized to dryness. Stille Method: To a
1 dram (4 ml) vial was added sequentially the quinolone (1 equivalent), tin reagent (1.8 equivalent),
Pd(dppeCh . ChC112 tetrbbyelylivaienls) sodi\MEb{trtedlombnidnutehbpdroxyagfiyshes with argon,
capped and heated at 60- or 4 hour nce done, the reaction m temperature, and
filtered with a syringe f?ﬁ%srgégs:i The'e esé\tslrf%%?ugt%%x?(sa?ﬁé rcmge]? %Pgﬁgnseju &%‘i‘ﬂ‘l’?rqﬁi&g%%tﬁe of drops) and
injected directly onto sapreprabn erdmisCsubiduied dnonskhsinyiep hiiowetd deyrdss! amwstidd. 15 X,

X'=F, Ci, 1 Y = NH, 0,3 A;dibalaquinplongatalas sraifuomauinrlone ck2ntning) Was yplaced in a 1
dram (2 ml) vial. NMY (dry and pre-purged WltnS ar or}7for 5  minutes) was added to the vial (0.5 ml).
The amine reagent (4@*SBRf @ wil GEEF-Z@né’iég R treasiqindogreniP forsaie, thd reatiseiwas

neutralized with TEA (sathrdred & QadivaentiSupkhekaastigRuasu gedoagaimpwihgargon for about 5
seconds, ;

Finally, in compounds of structure iI, R¥, R*, and R* may be the
same or different and are independently selected from H, -NHz, -NH(alkyl) groups,
-NH(aryl) groups, -N(alkyl)> gronps, -N(aryl)z groups, -N(alkyI)(aryl) groups,

10 substituted or unsubstituted aikyl groups, substituted or uansubstituted atyl groups, -
-OH, substituted or unsubstituted aikoxy groups, substitrted or unsubstituted
aryloxy groups, substituied or unsubstituted heterocyclyl groups, -NHOH,
-N(alkyYOH groups, -N(ary)OH groups, -N{alkyDO-alkyl groups, -N{aryl)O-alky}
groups, -N{alkyl)O-aryl groups, or —-N(aryDO-aryl groups.

15 Compounds having the structure -may include those in which R™ is
selected from substituted or unsubstituted alky! groups, substituted or unsubstited
aryl groups, -NHz, -NH(a]kyl) groups, -N{alkyl): groups, -NH{aryl) groups,
-Nf{aryl)2 groups, -N{alkyl){aryD) groups, -NH(heterocyclyl) groups,
-Nheterocyclyl)(alkyl) groups, -N(heterocyclyl)(aryl) groups, -N(heterocyclyl)

20 groups, or N-containing heterocycles, and the N-containing heterocycles afe pomied
to the carbonyl carbon of the —C(=O)-RfE group tﬁroﬁgh cither a nitrogen atom or a
carbon afom in the rings of the N-containing hcterocj’cles. In still more preferred
compounds in which R'® is a N-containing heterocycle, the N-containing heterocycle
of the R™ group is selected from substituted or unsubstitﬁted morpheline,

25  substituted or unsubstituted pyrrolidine, substituted or unsubstituted piperazine,
substituted or ﬁnsubstituted piperidine, substinited br unsubstituted pym;]_e,
substitnted or unsubstituted midazole, substituted or ﬁnsubstituted pyrazole,
substituted or unsubstituted 1,2,3-triazole, substituted or unsuﬁstituted 1,2,4-
triazole, substituted or unsubstituted tetrazole, substituted or unsubstituted’

30  thiomorpholine, substituted or unsubstituted homopiperazine, substituted or



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‘%ﬁdrops) and injected directly onto a
preparative HPLC. The products were lyophilized to dryness. Example 1 Ethyl
2-benzimidazol-2-ylaggdstiaifuas lokiobiabd Zopbesytenedidorings(bstiacg v elidyh-3-ebapxy-3- 10
iminopropanoate hydrqchlori ed(ls egéjn ethanol.was stirred at 90C qvernjght. The reaction was
cooled to room temptsa'%l tdtr%egno HESEER %A%?ngl\%sél%g%ga%ﬂ%n.s ‘%lsa?{téir{gépno C12 were added to
the residue. The organistiayet wamsbpanatddsared o\sebiiazSlt wmuliieiseddmadenoved. The solid -

recovered was used gﬁﬁﬁ%&%@%@ﬁ%ﬁn&g %@%&%@ésﬁmo AR imid

155-(4-Methylpiperazinyl)-2-nitrobenzeneearbonitr uoro-2-nitro enzenecarbomtrlfézo(]f’OZ eq) and
N- merhylpiperaZine $absriatgdvaransibsdived hemanezolTrietisyhstiivied o nusypsiasddded, and the
resulting solution heajggd at;19QC for 1 hour. The solution was cooled to room temperature and poured
into. H20. A precipitate formed which was 20filtered to yield the desired product as a green solid.

LC/MS /ilk 247.3 (MH+), Ri 1.46 mjnutes. 2-Amino-5-(4-methylpiperazhayflbenzenecarbonitrile

5-(4-Methylpiperazinyl)-2-nitrobe%ﬁ%géréﬁg:ﬁlm%“é%%ﬁég R ggi i%ﬁ?ﬁf&ﬁﬁ%@ ﬁggfjlvvas

purged with nitrogen Réngt R%s Relé@e(Dfdoroup§tivas] addeshbtiatidskuivesiglaooaped and purged with

112 three times. The i i i [ a he mixture was
sﬁ%%ﬁg Qﬂ‘&%ﬁaﬁfﬂfe@ﬂggﬁﬁnﬁ%@g %%\Acﬁs LRGP S A Sl D8

filtered through Celite and t er pad was w. ) The solvent was removed in vacuo to
give a yellow sdftd whizkwaeabitiseeby sihsatgied or unsubstituted dialiylaminoalkyl groups,

substituted or unsubstituted diarylaminoalkyl groups, substituted or unsubstimuted
(alkylXarylaminoalkyl groups, or substituted or unsubstituted
heterocyclylaminoalkyl groups including: —CH2(CHz),NH:2 groups,
-CHz(CH2)pNH (alkyl) groups, -CHoCHR)NH((aryl) groups, -CH2(CH2)pN{alkyl)z

15 groups, ~-CH2(CH2)N(aryl): groups, -CHz(CHz)pN(alkyl)(aryl) ETOUpS, OF
-CHz(CHz)p@eterocyciyl) groups, where p is an integer rapging from 0 to 4 and the
heterocycly! group of the -CHa(CHa)p(heterocyclyl} group is a N-containing
heterocycle selected from substituted or unsubstituted morpholine, substituted or
unsubstituted pyrrolidine, substituted or nnsubstituted piperazine, substituted or

20 unsubstituted piperidine. substitnted or nmuﬁstimted pyrrole, substitated or
ugsubstitiuted mﬁdazoie, substituted or unsubstituted pyrazole, substitated or
unsubstitated 1,2,3-triazole, substituted or unsubstituted 1,2,4-triazole, substituted
or unsubstituted tetrazole, substituted or unsubstituted thiomorpholine, substitutéd
or unsubstituted homepiperazine, substituted or unsubstituted oxazolidin-2-one,

25  substituted or unsubstituted pyrrolidin-2-one, substituted or unsubstituted pyridine,
substifuted or unsubstituted oxazole, substituted or unsubstituted isoxazole,
substituted or unsubstituted thiazole, substituted or unsubstituted isothiazole,
substituted or unsubstituted benzimidazole, substituted or unsubstituted

benzoxazole, or substituted or unsubstituted benzothiazole.



-1 07- chromatography (5:1:95 MeOlf:EtaN:EtOAc) 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-benzimidazol2-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. NaO11 (3 M) was added to the
solid, and the mixture heated at 80C for 0.5 hours. The sdlfd 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 commﬁ&mp%@&py Acag8 SHempeDiaRh ¥ify0% 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-AnabriipE melssRsSRsshnath Bkihb Elreras 5iBwRite Compunds of structure 1
4-(Hydroxyethyl)rnorpheiinerd 8 66 pyepsanicies tochiaht cltd@aeinwi RiNfer 18 wpinutasia
6-amino-2-fluorobenzenecarbordtrile (1.0 etl) was added in NMP. The resulting mixture was heated at
100C for 1 hour. The FTSABFEAGEL 501 MRS SR #08R ed into 1120. The aqueous layer was
extracted with EtOAc. The combined organic layers were washed with brine, dried over Na2S04,
filtered, and concéntrated in vacuaGempgiails efistowirgdmay e smibiesizrdidng fisglpaianae by silica gel
chromatography (5:1: g2 M&RHERNFRACKIRGMEADR AS SIS ARCAUGE EfaliRs?/ 2 KAF34MH),
R11.26 minutes. 25 4-Amino-3-ben.zimidazol-2-yl-5-(2-morpholin-4-ylethoxy)hydroquinolin-2- Dente
title compound was sylHES Ze FraRIEEL BT B AR SERRARIK G RrGRenqy using aromatic
6-amino-2-(2-morpholisripyiathaxyibezaz enecasheninieck sk RziZ $06pd. (Mil +), R11.67 minutes.
-108- Example 3 4-(2-Morpholin-4-ylethoxy)-2-nitrophenylamine -

Scheme 1.
R
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10 As shown in Scheme 1, a substituted aronzatic compound such as a

substituted or unsubstituted 2-aminobenzoic acid may be reacted with an acyl halide

such as methy! 2-(chlorocarbonyl)acetate to produce an amide that wiil react with a

substituted or unsubstituted 1,2-dtaminobenzene. The resulting product is a 4-

hydroxy-substituted compound of structure I. One skilled in the art will recoganize
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 I
is shown in Scheme 2. As shown in Scheme 2, aromatic compounds substituted
with amine and nitrile groups may be used to synthesize 4-amino substituted

20 compounds of structure I. A compound such as ethyl 2-cyanoacetate may be



Diisopropyl azodicarboxylate (1.1 eq) was added dropwise to a stirred solution of
4-amirio-3-nitrophenol (1.0 eq), triphenylphosphine (1.1 eq), and 5 N-(2-hydroxyethyl)morpholine (1.0
eq), in THE at OC. 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 Tq,a solution
4-(2morpholin-4-ylethoxy)-2-ilitrophenylainine (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 wesditiérechttanghiaSaiitecity] arththy-pluginegstiedosithbFéddbidii.. 5diamine

was used wihout purdgag, FMR 28RN, BLORTABINIER E Mg

2-F-(2-morpholim-4-yle enzimidazol-2-yljacetate he title compound was synthesized as

described in Exampleriovisisiguhittedpaamiubsneadoiybérizapaiaoidmipeetathe Begetive fyer was 9
concentrated and theesidigaies BHSSERLSIE 98l CHIOMBOUIARRMLEAO i G EGRMEOH:EI0AC)
to yield a dark reddish brown oil. LC/MS tniz 334.4 (M11+) R1.08 minutes, . :
4-Amino-345-(2-Mor AR karis g RNR A A Doy oUB-THERO RS SRRt AD Wisebstituted he title
compound was synthgsizestassteseipedd bixaneles lirMetsid Amsingeydmide or 2 Lewis
245-(2-inorpholin-4-yletl40x benzimidazol-Z-% tate and 5-nitroanthranilonitrile. The_crude product

2-yljacet lon
was purified by silica J& SHrbAT A GrapiNP et @%Vﬂf%ﬁw iWﬂ%MWﬁ%@%%‘%&l@% the desired
product. LC/MS in/z 4b8s@a(ddt-omidudd@F sainutest. -109- Example 4 -
4-Amino-5-(2-morpholin-4-ylethary)-3-[5-(2-morpholin-4-ylethoxy)-
henzimidazol-2-yllhydroquingliag;ane The title compound wag,ﬁynthesized as described in Example |,
5 Method A using ethyl 2-15-(2-morpholin-4-ylethoxy)benzimidaz A ljacetate and
6-amino-2-(2-morpholin-4 ylethoxy)berizgpecarbogitrilg; LGAME, kel 54 (1v1H-g), 44 minutes,
Example 5 2-KEthoZycarboE%é[meﬂWﬁggpzirgjgmgﬁartn'rxyﬂga—tadd Er DZC/—<H l R

RN _
NH o NH N g

LIHMDS R R N
0, N
or -
SnCiy ﬁ ©
10 Scheme 3 illustrates a general synthetic route that allows for the

synthesis of 4-didlkylamino and 4-alkylamuino 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 alkylamine or dialkylamine to produce the corresponding 4-alkylamino or 4-

dialkylamino derivative. Deprotection affords the final 4-alkylamino or 4-
diatkylamino compounds of structure I. Other groups that may be reacted with the
4-chloro derivative in this manner include, but are not imited to, ROH, RSH, and

CuCN.



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]lbenzinaidazole-5-carboxylic acid (1.0 eq) was dissolved in THE. HBTU
(1A eq) and diisopropylethylamine (2.0 eq) were added, foél wed by diniethylamine (2.0 M in THE, 1.1
eq). The reaction was stirred at room temperature overnightthen 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 @didmd3.1.18 minutes. HN
[2-(4-arrthao-2-oxo(3-bydroquinolyfi)benzimidazol-5-A-N,Ndimé@barboxami&ie. The title
compound was synthesized as d scjpeddn Exarppl 1, "RfethEl A using ethyk :@R-
215-(N,N-dimethylcarbamoyD#&nzimiclaze1-Ejljatet®® and 28=anthréfifonitflle ~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-ylgarbejiylThenzimidazol-2-ylThydroquinoliu-2-one.
2-[(Ethoxycarbon.ypinethyl]ber&ﬁ%ole-&carngxli'B (1.0 eq) was di%s;ﬁfﬁin THF. HEW (1.1
eq) and diisopropylethylamine (2 g were}]S agded, 16 V\{%@Isby Forp oli A g@), The reaction
was stirred at room temperature-for-3-days &h concBntrated-and punfie by'kilica-getehromatography
(5-10% naethanol/dichlommet 'g_hﬁ%j;he]ahe produ -c@ntaining&%@ctio /V\ﬁ,ﬁrefboncentrated and dissolved
in anti) .,0-us 1,2-dich|oroetha@d§i\nafrganiIonitriIe (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) keated at 90C for i@@ After cooling to room
t
M

temperamre, the resulting sokd wa followed by acetone to afford the

€ d and waghed withy
desired product. LC/MS nilz 3850 N-), RerES mi NN
N NS0

As shown in Scheme 4, the synthesis of compounds of structure I
having a H, alkyl group, aryl group, or heterocyclyl group in the 4-position may be
accomplished using a substituted or unsubstituted 2-benzimidazel-2-ylacetate

5  prepared as shown in Schemes 2 and 3.

Scheme 4. R "
R™ N
anl P 2 I\ RN g
Ei0.C E piperidine - NG
HOAc H
R" = H, alky

aryl, heterocycly?
Heteroaromatic diamines rhay be used as precursors of compounds of
structure II. The synthesis of compounds of structure II where Y= NH: is depicted

in Scheme 5.



Example 7 15 4-Bromobenzene4,2-diamine A solution of 4-bromo-2-nitroandline (1.0 eq) and
Sn02(2.2 eq) in EtOH 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%
EtOAchexanes) 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. Nltroger199\7as 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 (1.1SetpmelMF was added and the reaction was heated at 90C for 12 hours.
After this time, the solution was concentrated and partitioned betwegn EtOAc and 1--120. Th%layers
were separated and the aqugous lay&k as gxtracted with EtO C. ’§he combined organifigyers were
dried over MgS0O4 and condlavtdsated u de redud&&p;e W@L esﬁhmg_black eslgue-was purified -
an

by silica gel chromatograp%y (0-20% EtBAciHexanes) to yield an orang&Solid. EQ miz 221.1
(11/4/1H+), R/2.67 minutes. 5 Ethyl 215 (2-thienypbenzimidazol- 2E¥$@cetate
2-Nitro-4-(2-thienyl)phenylamine (1.0 eq) and 10% Pd/C (O 1 eq) were ed in anhydrous HOB

at room temperature. The reaction I&yvasE@Uaguatedo an sulbsequ ntly f[ 3d Viith 112. The resulting
mixture was allowed to stir undeP°a hydrogett'atmosihere f6f'3 hours. EthylV M
3-ethoxy-3-iminopropanoate 10 hydrochloride (2.0 eq) was then added and the resulting mixture was
heated at reflux for 12 hours. Afterthjstime, the solution Waﬁ.qjlt )?ough a plug of Celite,
concentrated, dissolved in 50 mi 2,311 NClwandswashed B. The aqueous layer was brought
to pH 12 with concentrateg, 11(aq) and andextracted y; 02@12 The combined organic layers
were dried with MgSO4 and 15concentrate igld a brow oil which was purified by silica gel
chromatography (5:95 Me011:CH2C12) to prowde a yellow solid. 1...C/MS rtz/z 287.1 (MR +), 1.98
minutes. 4-Amino-315.-(2-rhieuyfibenzimidazol paund was
synthesized as described in Exam§ ?L By ﬁ(’j;l#%ﬁ qg:? EH[? Q?D%Jﬂgé!ﬂ.%m%ﬁ Wit
-(2-thienyfiben Z|m|dazgﬂbg19.]]gbgta@sg_mmted heterocycle contammg two ortho amino groups such as

substimted or unsubstituted 1,2-diaminopyridine to obtain a substituted or

5  unsubstituted 2-imidazolol5,4-blpyridin-2-ylethanenitrile, which may subseguently
be hydrolyzed in acidic medinm to provide a substitirted or unsubstituted ethyl 2-
imidazolo[5,4-b]pyridin-2-ylacetate. As an alternate route, a substituted or
unsubstituted ethy] 2-imidazolo[5,4-b]pyridin-2-ylacetate may be obtained from a
compound such as the hydrochlbride salt of 3-ethoxy-3-iminopropaneate and a

10 substinited or unsubtituted 1,2-diaminopyridine. Reaction of a substituted or
unsubstituted eihyl 2-imidazolo[5,4-bipyridin-2-yiacetates with an aromatic
compound having an amine and nitrile group such as substituted or unsubstituted 2-
aminobenzonitrile with a base such as lithium bis(trimethylsilyl)amide provides the

substitated or unsubstituted compound of structure II.

15 The instant invention also provides for compositions which may be
prepared by mixing one or more compounds of the instant invention, or
pharmaceutically acceptable salis or tautomers thereof, with pharmaceuticaﬂy
acceptable carriers, excipients, binders, diluents or the like, to treat or ameliorate 2
variety of disorders related to the activity of VEGE-RTK, more particularly

20  angiogenesis associated with cancer. A therapeufically effective dose further refers

to that amount of one or more compounds of the instant invention sufficient to result



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 | 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 Rl = 0.32, contaminant at IV- 0.51). GC/MS m/z 156.1q#), R, 11.16 minutes.
2-Nitro-541-(1,2,4-triazolylliphenylarnine 5- Flaorcr 2-nitrophenylamine (1.0 eq), 1H-1, 2 4-triazole (3 0

o e o o LU MEL PERSEAL 1P IRk bouind DR SAIGRMIS ARG OO

temperature and slowly poure e result ng preci |tate was flltere led under
vacuum to yield the d@ﬁ@@b%@ﬂ@h@%b@ﬁ@%ﬁﬁﬂé@ reeiiasda el Erayn IEt‘@MrtG‘lEﬁ@ﬁd pure

product as a bright yellgw, solight GIMSHHZ 2062 (R el SR 1ates. I,

2-(54141,2,4-triazolyMbenzhnidazol-2-y1}acetate he title compound was syntheS|zed as described in

Example 7 using 2- nl{F@WH@HﬁYé%%WWg@% iHis eompesifipng $an ba intheminutes.
4-Aardno-345-11-1,2 gririazolyehanzividaaeis; %Bm-yéir%wﬁouﬁp&mesﬁbesuﬁ@gm&ound was

synthesized as described in Example 1, Method A using ethyl

215-11-(1,2,4- tr|azoIyé“ﬂﬁ@??ﬁnfd’ﬂ?ﬁpﬁsyﬁ]é’@éﬁafﬁsﬁﬂﬁ'ﬁ?‘ﬁﬁfa‘f‘ﬂﬂﬂiﬂﬁ?te T dPEATLEO oS 0RS collected

and purified by silica gaharemaiega it {5dud ot -di2Ghaibbattd; bty Mboralz 344.3 (MH-F),

IL 2.01 minutes. Exargalrgir%stratiou, by transmucosal admjnistration, by rectal administration, or
subcutaneous administration 2s Well a8 ihtratbecai, intravenous,h Intrammnscular,

i0 iﬁtrapéritoneal, intranasal, i.rx&aocular or intraveritﬁcﬂar injectioﬁ._ The compound or
compounds of the instant invention can also be administered in a local rather than a
systerhic fashion, such as injection as a snstained release formulation. 'fhe following
dosage forms are given by way of example aﬁd should not be construed as limiting the

instant mvention.

15 For oral, buccal, and sublingual administration, powders, suspensions,
granules, iablets, pills, capsules, geleaps, and caplets are acceptable as solid dosage
forms. These can be prepared, for example by nmcmg one or more compounds of
the instant mvent:on of pharmacentically acceptable salts or tautomers thereof, with
at least one additive or CXC]plBﬂt such as a starch or other additive. Suitable additives

20  or excipients are sucrose, lactose, cellulose sugar, mannitol, maltitol, dextran,
sorbitél, starch, agar, alginates, chitins, chitosans, pectins, tragacanth gum, gum
arabic, gelatins, collagens, casein, albumin, synthetic or semi-synthetic polymers or
glycerides, methyl ceﬂuloée, hydroxypropylmethyl-cellulose, and/or -
polyvinylpyrrolidone . Optionally, oral dosage forms can contain other ingredients to

25 aidin adnunistration, such as an mmactive diluent, or lubricants such as magnesium
stearate, Or preservatives such as paraben or sorbic acid, or anti-oxidants such as

" as.:corbib acid, tocopherol or cysteine, a disintegrating agent, binders, thickeners,
buffers, sweeteners, flavoring agenfs or perfuming agents. | Additionally, dyestufts or
pigments may be added for identification. Tablets and piils may be further treated

30  with suitable coating materials known in the art.



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 EtOAc. The combined organic layers were washed with
[-120 and brine, dried over Na2S04, A 13-- filtered and concentrated in mato to yield a brown solid.
The crude material was purified by silica gel chromatogrﬁﬁhy (5:1 EtOAc:hexane) to give the desired
product. LC/MS tn/z 396.1 (M11+), 12,1.79 minutes. '
4-Amino-6-chloro-3-(5-morpholin-4iyil¢ agizpicazak oy eRidieaiinelined RAEe be in the form of
5N-(4-chloto-2-cyanopheny1)-2-(5-morpholin-4-ylbenzirradazol-2- y1l)acetanaide él.o_ eq) was heated in
NaOMe (0.5 M in Me#b¥FHasuisdlyAseckbly ﬁ%?@?’%é@éﬁﬁtiﬁ@‘%xﬁﬂ?@%@“ﬁo IBHe3 Al the resulting
solid was filtered andsutashey whichwade ctatgivert hedesidarduch. AsG/AEE. NPizdREgbdl-1+), Rr 2.13
minutes. 10Example f10 2-m¥ro-5-gi%%ri%8§%%%n%lﬁrgg € e i(‘}l;]rgeo}itsla&?om&pgslilﬁld V\é?S nthesized as
described in Example%uslné)nﬁsif)nepf mgf(‘ .0"eq, excess acts as base in p?ace of fila?)r.l he desired
product was obtdinediqsd yadttoas, by sietllinetedlicl. anQiM S xtidr. 282)20hii-4nd, demRiBEdbSminutes. Ethyl
2-(5-piperidylbenzixxyldaz - C - ifle c y Zed as described in
Example 7 using 2-n%%%5-%%%%})%%%ﬁ%@%urﬁ?ﬁg %#gcé%%r’ed r%gluc %@%@%tﬁ%ﬁ%ﬁ%a yellow oil.
LC/MS nilz 288.3 (M2genty, Rayl IR pédpd fasrap@r parenteral administration.
4-amino-3-(5-piperidylbenzimidazol-2-yOhydroquinolin-2-one The title compound was
syrithesiiecl as described in ExampieiSebigibied Bspainpetidibhpiperisly bemnzim kdazel-3yl)acetate
and anthranilonitrile. The a@ clitc mide was sed crud(? in tttle Naé)Mle C cIiz;ittiogl ﬁteg. ‘,ghe desired
product was obtained ol {F{E fﬁﬁf?ﬁggl i %Iy’ &fired’ %81 tﬁ?oﬁ%?ggr%fph%/m Ol ang OivE OF.

10 Suspension preparation may also contain esters of fafty acids such as ethyl oleate,

isopropyl myristate, fatty acid glycerides and acetylated fatty acid glycerides.
Suspenston fonnuiatiohs may include alcohols, such as, but not limited to, ethanol,
1sopropyl alcohol, hexadecyl alcobol, glycerol and propylene glycol. Ethers, such
as but not limited to, poly{ethyleneglycol), 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 .a.ud optionally other
compounds such as, but not Hmited to, stabilizers, antimticrobial 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 or
vehicles include sterilized water, Ringer's solution, or an isotonic aqueous saline

solution. Alternatively, sterile oils may be employed as solvents or suspending .



25 (96.5:3.0:0.5 CRICE:MCOMELIN, Rf 0.2). LC/MS nilz 360.4 (M11), Rl 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)pyrrolidityljpenzimidazo1-2-yllacetate The title compound was
synthesized as described in Example 7 using
[1-(3-amino-4-nitrophenyOpyrrolidin-3-yl]climethylamineg?3Ffhe desired product was obtained as a
yellow oil. LC/MS nz/z 317.4 (M11+), 1Z, 1.36 minutes. 10

2-{5-P-(Dimethylaming)pyrroliginylibenzimidazol-2-y/l-N-(4-ehlorp-2- ¢ ‘%e tamide
The title compound-wg Q%(tﬁht éé%gzré F ’sztlheglgﬁ éa n l?(é(smnp% \é‘g?ﬁé%hégné%% ir%%%%?lr
2-{543-(dimethylamineypthaiati ity fatiy 2idid anwlo?- diHac dtheyeOins m/z 423.4 (M11), 1?...,1.67
minutes. 15 4-Amitto-3-{543-(dimethylamino)pyrrolidiuyllbeuzimidazoN2-y1}-6-
chlorohydroquinolin-2-one = Tie fiilesainpepadhassinineszadas fasudeshingexample 9,
Method B using 2-{543- dimet?/lamino yrroli i_nyIIbenzimidaqu-Z-ﬁllJ-N-

4
chloro-2-cyanopheny S AR HEFIH S SERIS N 45573 FRRIBH 1S P ?ﬁ&@&@@gﬁple 12 Ethyl

2-[5-(dimethylamifi o)bemnnpinidszbbe- Hidtdtateilde fittdicirabay iaava gréyh thesiy ddaisotd epeibed in
Example 7 using (3-amin -A%-?iiro hergfl)idimerh Elamine. The resgltirgg tan fil rified by silica gel
chromatography (5:1:@46&% eé%ﬁﬂ %%fﬁsygr&\%at%ueea’eglrrﬁel ‘prS&u%ﬁPrgﬁ%@ﬁs 48.3 iniz (ME
+), R11.24 minutes. -hjestion{3Diermthiatiansire)awtiziic st djaiiizsy ahophéifgiacetamide
surfactanis, bioavailability modifiers and combinations of these. The compounds
may be formulated for parenteral administration by injection such as by bolus
10 injection or continuous infusion. A unit dosage form for injection may be in

ampoules or in multi-dose coxtainers.

For rectal administration, the pharmaceﬁtical formulations may be in
the form of 2 suppository, an ointment, an enema, a tablet or a cream for release of
compound in the intestines, sigroid flexure and/or rectum. Rectal sappositories are

15  prepared by mixing ope or more compounds of the instant invention, or
pharmacentically acceptable salts or tautomers éf the compound, with acceptable
vehicles, for example, cocoa butter or pbljethylene g]yco.l, 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
'suppositOrieé. Water, saline, aqueous dextrose and related sugaf soluticns, and
glycerols may be employed in thé preparation of suspension formujations which
may also contain suspending agenis such asl pectins, carbomers, methyl cellulose,
hydroxypropyi cellulose or carboxymethyl cellulose, as well as buffers and

25  preservatives.

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 excipients and



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+), Rl 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-(dimethylarnino)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-#tro-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

thesized ihed.| | thod.B usj ical Sciences”
was synthesized as dc%??_%{?y%gae'ﬁe@é%@cf’cfo? et ﬁ:d r?ﬂrirgeﬁoiﬂgo%@‘hm eutical Sciences

2-(5-cyanoberainuidazoﬁ cetate arid ant cyclic amide observed so the NaOMe
step was not neededMadk/Kis. file- 30w ensr+(L9R1 2 Ghiphi it iipeorPoEep kereip by reference.
2-(4-Amino-2-o0xo-3-hydroquinolyl)benzimidazole-5-carboxanaidine : \
202-(4-Amino-2-oxo-3-hydroquinoly e Aimidase ebrtaimnithite 6k Aeeighta BiObbwasnlaced into a

glass bomb, cooled to QC and HC1 as buhbled through far 15 minutes. Th b was then
sealed, brought to ro%’fﬁ%ﬁ%@‘fgﬁé}éﬂé% WASESAER Fdﬁ%f%‘l‘ﬁ%“s%fﬁ%%%% \z}vsaas,es}grlﬁg%%%hm vacua. The
residue was dissblvedlios HiHpiamglasiciidnbreatons abasg tds0Ge foiniGaley) fmasootibldddd 25 through for

15 minutes and the %%[Qgé/vq,sf&eﬁled glnd Qeated to 80C for 5 hours. -116- The solvent was removed

in vacua and the crude proé’uct Wa%wphrl ied by reversed-phase HPLC. LC/MS m/z 319.2 (Mil+), 1 1.70
minutes. Example 15

The instant comps - ,tions 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 subcutaneousiy 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,
15  the 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 cxperimentatit;n and therefore, well within the scope of the instant

invention.

20 A therapeutically effective dose Iﬁay vary depending upon the route
of adminisiration 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 LIso and EDse. The LDso is the dose lethal to.

25  50% of the population and the EDso is the dose therapeutically effective in 50% of
the population. The LDso and EDso are determined by standard pharmaceutical

procedures in animal cell cultures or experimental animals.



4-Amino-3-15-(2-morpholin-4-ylethoxy).-benzimidazol-2-yllhydroquinolio-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 NaOMe 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-ytB&nzimidazol-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 hméggj%gg%mgg@pg%@%ﬁp%@ggﬁg%mm1: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-morpRERHEAISAIE sympinmns Ashosated \with & Ao Hrs ditrsetiorp i ef further T4 3 solution
of ethyl 2-(5-morpholiprdewdhesziipazQing-¥b aestaienpdne Cor Brannuenuprbbifyiats 68@dinder an
atmosphere of nitrogen was added LilIMDS (1 M in THF, 3.1 eq) agf the_solutjon was stirred for 1 hour.

A solution 250f 1-benS{BSHob i1 dato 9y SRR raiin s craine of Bealed RAUSHI RiPSEL of BE was
then added dropwise apibitbedEBBIERR TR Kinteyas alomied tawanndéo 0duefide'inaker 1 hour. The
resulting mixture Was qu nched V%Iith satugat d agueous s lutio .tof %mm%@g .chl%ride and the
organic layer was sepParra SHRE a%ﬂ?e%lﬁes? gyelrn%v%s EXtracted with 12ty %?flrrcl’es). The
combined organic laysmptens cibbdl cvercd2280 4y cetoaritmte dpmlfaciion afdiffidaceside material was
dissolved in toluene t.I -JO Jhe.tol r ' and the
crude material was u?é%%v%ﬁtg%%%ﬂ%t %ﬁf%é%)%%lﬁr@é}%%%? V%ngXY gﬁg%aﬁ;lrr%%\ﬁa?sg %@%ﬁtﬁlég fid. LC/MS
nzlz 453.1 (ivill+), R2 BScriteBas £angrrosip e piauib bbitncsrgisas bimiBeeBr2l mahglitoquincilin-2-one
Crude 4-hydroxyo3-(Gunemhindehans pmidazeddaCrlniAhan sy ydreauingimaone (1.0 eq) was
dissolved in triflueromethanesulfonic acid and heated at 40C for 16 hours, The resulting solution was
diluted with water anERHFAIRR RGNS RFRERIT1 &) B (RO ERrERGN I EEPAE S hed. The
crude solid was isolataniyacentriigatieeanipitifie thby rextrissepiasdotP hiTiig, pradisce the desired

product as a bright yesllll?,g,\llcgp ]!)Ilgdclé uﬂf\:/l asndﬂ}lrz rg’rggﬁ% %1'“;3)’!- The compounds of the invention can also

be administered in conjunction with other anti-cancer drugs inciuding those used in

15  antisense 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 2 pharmaceutical formulation according to the invention {o a

patient in need thereof.

20 A method for mhibiting tumor growth in a patient includes
administering an effective amouat of the corupound or a pharmaceutically

acceptable salt thereof to a patient having a tumor.

A method for inhibiting the proliferation of capillaries in a patient
includes administering an effective amount of the compound or a pharmaceutically

25  acceptable salt thereof according fo 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.



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
diisopropylethylamine (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 -96-
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 (M1l+), Ri 2.53 minu&es all

345-(3-aminopyrrolldinypheuzimi azeo?-rff/lltl@(ﬁ’%ygllrlb)%‘ﬁﬁ}%eéu|r\1’oc1ﬁ§95'pc?rd1éwm be cersttl(t)lcédcompound

was synthesized followingriadiyrby eclarenciescifioddlinvEixarxalopl®, Mathodepusidgdahyvay of
2-(5-{3-Rtertbutoxy)cgrhanvaminoloyyaidindihenaimidazal 2phiasatenTheAiggtict was 5 obtained as
a yellow solid following cleavage ot 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 i le.8 using
101,1,4-trimethylethylenediamine (1.01 eg) with diisopropylethylarnine (2.0 eq) as the base (in place of
Nall). The produét was obtained dbha folighvingeiicwe daysisllime wofido HE/MSupke239.3 (MI1+), 1l 1.29
minutes. Ethyl 2-(5-1[2-(diatethylamitto)ethyl]methylarninolbenzimidazol-2-y1)acetate The title
compound was synthggized as describegliit, ExnRigdspisiRg

15(3-amino-4-nitrophgsyh [2-(dimethylampinietivimetmdaspitie. The desired product was obtained as a
yellow oil. LC/MS raip30h:2 (MI++), IL V- DifRet88acetamide ‘
3-(5-{[2-011innethylannap)ethylimethylakinDjbpaaimidazeld:y1)-4-hydroxy-1-

henzylhydroquih®lin-2ppfte 1,1°(diphenylphosphino)ferrocene
DTT: DIL-Dithiothreitol
EDTA: Ethylene diamine tetraacetic acid
EtOAc: Ethyl acetate
EiOH: Ethanol ' :
15 HBTU: O-Bengzotriazol-1-y1-N,N,N’ ,N’tetramethylnronium
hexafluorophosphate
ICso value: The concentration of an inhibitor that causes a 50 % reduction
in a measured activity.
LiHMDS: Lithium bis(trimethylsilyljamide
20 MeOH: Methano]
NMP: N-methylpyrrolidone
THE: Tetrahydrofuran

The compounds were named using Nomenclator (v. 3.0 & v. 5.0)

25  from Cmeminovation 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.



The title compound was synthesized as described in Example 16, 20 Method C using ethyl
2-(5-{12-(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)ethylimethylaminolhenzimidazol-2-y1)-4- hydroxyhydroquinolin-2-one 25The
titte 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 HPLGyt0 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-morph&ﬂ§ih$lﬁenzimidazol-2-y1)-1- benzylkydroquinolin-2-one (1.0 eq) and POC1 in a
dry, round-bottomed flask was heated at §0C for 2 hours_ The excess P Bas was removed in vacua
and the crude material was quenched vty 12 The crude product w Sad by filtration 10 and
purified by silica gel chromatography MeOH:CH2C12). 4-Chloro-
morpholin-4-ylbenzimidazol-2-y1)-1-Henzylhydroguinolin-2-one wasblated as a red solid. LC/MS Ink
471.4 (M11+), RI 2.35 minutes. 4-[(2;\ Xye amin?%- =(5<mar in=4- I‘% imidazol-2-y1)-1-
benzylhydroquinolin-2-one 15A sol%z’[flc:il!wﬁ g&%—% o(%topei%%e - 1&&%2}%&%&&%% ggé@(!l-yl)-l-
berizylhydroquiriolin-2 steried0fies) cauipead Mithasdme ireebpdenser ihansos yethylestonrepéGlioc)cat room
temperature. The resulfing,splufon wagheated ahsafl 108 4 Rusandikten e salen was

removed in vacua. The crude solid was sonicated in water, filtered, eicuicated in hexanes, and filtered

again. The crude 20 prEHuEfRASNEEd AVtRAT BREREIHE AR IPE/ MO 2510 ATME-+R, 2.20

minutes. 4-[(2-MetboxygHayhapainokis(eanasinhotiquiihensimicazaloeilbydeosiitelinr2-one
4-[(2-methoxyethypamino]-345-morpholin-4-ylbenzinaidazo|-2-y1)-1- 25 benzylhydroquingrin-2-one
was debenzyiated using #é! BrEEeddhE FRLEMERNTHER g t&%%%%@%??&fﬁﬂ%@rﬁ%and. LC/MS

Inlz 420.2 (MH-)-) R 1 &1 ®6rusthsxzhd{2hyicicpntel pyparci aoR3={ B 3apcphiatinindny idh zintidazol-2-
yDhydroquinorimg;ong,wasrodvced o 2SR R pelishiage below)

The resulting 5-fluore-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 100°C 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 c;btai.ued from commercially
available 5—chloro-2—njtrophenylamine under identical conditions except heating at -
130°C for 1-2 days. In some examples, the di_s?iacement on either 5-fluoro-2-
nitrophenylamine or 5-chloro-2-pitrophenylamine can be conducted in neat amine (5

20 eq)at 100°C or 130 °C, respectively. The product is isolated in an identical
manner‘i LC/MS m/z 237.1 (MH+), Ri 1.304 minutes.

The nitroamine (1.0 eq) and 10% Pd/C (0.1 eq) was suspended in
anhydrous ethanol at room temperatire. The reaction fiask was evacnated and
subsequently filled with Hz. The resulting mixture was then stirred under a

25  hydrogen atmosphere overnight. The resulting solution was filtered through Celite
and conceptrated under vactum to provide the crude product which was used

without further purification.



-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 Exampl®4.9, Method D using 0-methylhydroxylamine.
The product was used without purification.
4-(Metlioxyamino)-3-£5-£or§20lin-4-ylbenzimidazol-2-yi)hydroguinolin-2-one 15The title compound was
obtained as a yellow r debengzylation of H
4-(metboxyamino)-3-(5-morpholin-4-yl eﬁzép‘uidazol-z-yl) -1- benzylhyc]\loa%‘u fin-2-one using the
procedure described in Example 16. /z 31/2.2 (MH#), R L8 es.ZExample 21 20
tert-Butyl-3-{f3-(5-morpholiti-4-yiben zol-2-51)-2-oxo0-1-benzyl-4
hydroquinotyljamino}piperidinecarboxylate F The title compound was sﬁ]thesized as described in
Example 19, Method D using 1-ten-bu'foxycarbouyl-B-arinnopiperidine.”ﬂﬁié product was used without’

purification. 25 3-(5-Morpho|in-4l}\{lbo%%i_@ig?zoﬁ} 1 -46§3-geaeri{ga/@glggﬁg@%gépquinolin-2-one
The product was obtained as a yel ow Soiid afterde ensiy 4t o ’

i

n

tert-butyl-3-{[3-(5-monphoptenidainme Alined pawl-Sagie R WP 1oz h Aiscous slurry. An amine (5

hydroquinolyliaminoThiperi 'i@gﬁ%&gfww%gggﬁgc%gﬁ%ggﬁgﬁg N 424~ le 16. The
n

t-butoxycarbonyi groug’is rémove r the réaction conditions. LC/MS fink 445.4 (MH+), k 1.73
minutes. Example 22After 2 hours, the solution was cooled and poured into water. A bright yellow solid

formed which was filtered and dried. The nitroamine was reduced as in Method 1
to provide the crude product which was used without further purification. LC/MS
m/z 225.1 (MH+), R:0.335 minutes.

10  Method 3
NO» NH,
F F R'RN. . NH,

To a 6.1 M DMF solution of 1,3-diﬂﬁoro—2—njl;robeuzcne was added

EtsN (2 eq) followed by an amine (1 eq), e.g. morpholine. The mixture was stirred

for 18 hours and then diluted with water and extracted with ethyl acetate. LC/MS
15 m/z227.2 (MH+), Re2.522 minates. The combined organic layers were dried over

MgSO0s, filtered, and concentrated. Amﬁoma was condensed into a bomb

containing the crude product. The bomb was sealed and heated to 100°C (over 400

psi). After 72 hours the bomb was allowed to cool and the ammonia was

evaporated to provfde 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

 m/z 194.1 (MH+), R 1.199 minutes. ‘



tert-Buty1-3-({13-(5-morpholin-4-34henzimidazol-2-y1)-2-oxo4-henzyl-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-piperidylmethyOaminoil0
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-lIbenzyl-4-hydroquinolyllamino)methyOpipe
ridinecarboxytate using the procedure described in Exam®&-16. LC/MS nz/z 459.6 (M1-14-), Rl 1.71
minutes. 15Example 23 4-{[2-(Dimethylamino)ethyljarnino}-3-15-morpholin-4-ylbenzimidazol-2-y1)-1-
benzylhydraquinolin-zl-%%ﬁl&l'd@ titte compound was synthesized as described in Example 19, Method
D using 1,1-dimethylethyterrediamine. p‘e product was used without 20purpjp,ation.
4-{[2-(Dimethylamino)eihyllatnirro}-3-(5 nor gflin-4-ylbenzingdazol-2- AhyroﬁLm?lin-Z-one The title
compound was obtained as a yellow, Ej “debenzylation qf 2
4-{[2-(dimethylamino)eMYHatni110 morHbolin-4- 25
ylbenzimidazol-2-y1)-1-benzylhydfoquitiolin-2-one using the procedu@destribed in Example 16.
LC/MS ni/z 433.4 (MH+), Hi 1.55 minutes. -122- Example 24
3-(5-Morpholin-4-ylbenzimielazol-25713-stiresk SR sourrronamind NeBHd -5 yarrgdriag-2-ime
The title compound wassnatiEsizgd &g descibaskinExaNPid SshRtoehRe usifthen stirred

2-aminomethyltetrahydrofurat, The product was used without purification.
3-(5-Morpholirt-4-yibenBimidBIBIES: 38 SHITS 08 R A PSSR RIBIAS S St BeBAdtde title
compound was obtaineldveis.a Tied ok ot dvaftaed Gdatitnzyiaian affter 2 hours; the reaction

3-(5-morplaolin-4-ylbenzimidazol-2-y1):4-1(0XQlan 2c \dded. The mixture was then filtered and the .

captured solid was washed with water and purified by silica gel chromatography

(1:1 ethyl acetatechexane). LC/MS m/z 213.2 (MH+), R2.24 minwtes. The
10  nitroamiae was reduced as in Method 1 to provide the crude product which was

used without further purificatien. LC/MS m/z 183.1 (MH+), R:0.984 minutes.

Method 5
NH, NH,
N02 NH2

HO RO

Diisopropy! azodicarboxylate (1.1 eq) was added dropwise to a

15  stirred solution of 4-amino-3-nitrophenol (1.0 eq), triphenylphosphine (1.1 eq), and
an alcohol, e.g. N-(2-hydroxyethy)morpholine (1.0 eq), in tetrahydrofuran at 0°C.
The mixture was aliowed 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 CH:Clz:methanol) to yield 4-(2-morpholin-4-ylethoxy)-2-

| 20  nitrophenylamine as a d:clrk reddish-brown oil. LC/MS m/z 268.0 (MH+), R/ 1.01

mioutes. The nitroamine was reduced as in Method 1 to give the crude product
which was used without further 'puriﬁcation. LC/MS m/z 238.3 (MH+), R 0.295

minutes.



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 0-a yellow solid after debenzylation of
4-{f2-(metbylantine)ethyljamino)-3-(5-morpholin4- ylbenzimidazol-2-y1)-1-benzylhydroquinolirt-2-one
using the procedure g@sgiddesl in Example 16. The t-butoxycarbonyl group is removed under the
reaction conditions. ?.5LC/MS ni/z 419.4 (vill+), Rl 1.50 minutes. Example 26
i y NH,

2 1ittzompound wag-synti€sized as il in
Example 19, 5 Methogl sing I-Tert-butox ponyl-3-aminopyrralidime ” The prod as used
without purification. 3-(5-Morpholin-4-ylberizimidazol-2ry04-(pyrrolidin-3-ylamino)hydr qumolln -2- one ,
The title compound wa&®btained as a yellow s(eij’d\after 10 debenzy?ath”\uhfa' I\’T\NRR'
ten-buty1-3-{(3-(5-morpholin-4-ylbenzhnidazol-2- y1) -2-0X0-1-
benzyl-4-hydroquhaolyflamino}pyrql | ﬁ&%ggg ple 16.
LC/MS m/z 431.4 (I\r/IT%R 1211 5?%%&25%9%6 %ﬁjﬁ BaRS 5%&@%&%@@@@1
41((28)-2-Arnino 4 ﬁrﬁéﬁﬂqf&rﬁﬂﬁ%ﬂ@i‘fé%@ﬂﬁl‘r&}h@@ﬁ%ﬁz&nﬂ@%QH?IQWOEW

1-benzylhydroquinolini25a%8. The rediniilificRARNPINEY ABBNAD 8BS RS Fins@ribetki Example 19,
Method D using (25)-2-tert- butox%carbonylammo -4- methk/(pentylamlne The product was used without

purification.  -4-M2S295Rm 5 At etn B ot PSS TdaZ8-2- 20

yhhydroquinolin-2-onilution was then extracted with CH2Cl (3 x) and the combined organic layers were

concentrated to give a solid that was then washed with pentane. LCMS my/z 275.1
10 (MH4), R2.74 minutes.

An acetonitrile solution of the bromide prepared above, ag amine,
e.g. pyrrolidine (5 eq), Cs2COs (2 eq) and BusNI (0.1 eq) was heated at 70°C for
48 hours. The reaction mixture was cooled, filtered, and concentrated. The
residue was dissolved in CHzClz, washed with water, and concentrated to give the
15 desired nitroamine, 2-nitro-4-(3-pyrrolidin-1-ylpropoxy)phenylamine. LCMS m/z
266.2 (MH+), R:1.51 minutes. The nitroamine was reduced as in Method 1 to

pravide the crude product which was used without further purification.

Method 7
NH, NH2
N~ ™ e N ™= NH,

| |
o NRR™ NF

20 - ; Toa suépension of 6-chloro-3-nitropyridin-2-amine (1 eq) in
acetonitri]e. was added an amine, e.g. morpholine (4 eq). The resulting reaction
mixture was stirred at 70°C 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 m/z 225.0 (MH+), R/ 1.79 minutes.



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/lz 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 usib@jt-
(28)-24ert-butoxycarbonylamino-3-methylbutylamine. The product was used without purification.
4-R(2S)-2-Amino-3-m tbutyl)anainol-3=(5-r %%h -yibenzimj gﬁ)é - iioliti-2-one The
title compound was ob aned a8 & 3&%&%&%’%&2@ éb%%%%%%ﬁg% éuy@ﬁ%%%%ﬁh was
4-[((2,5)-2-amino-3-metwivitydyrhirtbi:¢Biesipholin-4-
ylbenzimidazol-2-y1)-1-benzylhydroquinolin-2-one using the procedure described in Example 16. The
t-butoxycarbonyl groupsshaa@ved under the reaction conditions. LC/MS miz 447.5 (Mll+), Rf 2.96
minutes_ Example 29 15 4-Amino-3-(5-morpho|in-4-glbenzimidazol-2-y1)-1-benz thylg(soquinolin-Z-one
The title compound was synthesized as desgyibee i Exanpfe 19, Method D @mrﬁonia in a sealed
glass tube. The product was Msé?i"vvithou&g i,  1,c0, A~ NH,
4-Amino-3-(5-morpholiu-4-ylbenzimidazoi-2-yphydroquinolin-2-one 20The tiﬁe compound was obtained
as a bright yellow solid after debeuzylation of 4-amino-3-(5-morpholin-4-ylbenzimidazol-2-y1)-1-
benzylhydroquinofin-2-one using thé PieRe: dh AaEeerihattin EXGrApreis AHHSShifsatich By
reversed-phase [IPLC ylefe/bSoméd 36 D3 4Gl I bolRd, h63; pingteralExgapiead® @ one portion.
3-Beuzimidazol-2-y1-4fgé/drox -1-b.ettz%la\£§i oqui oliﬁga-(?ne .

Teaction mixnn eated at overnight. The reaction mixture was

Selnty

cooled to room temperamre, 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 chmmatogr.aphy on silicagel (2-10% MeOH/CH:Clz) to afford the desiredlproduct.

The nitroamine was reduced as in method 1 to give the crude product that was nsed

without further purification.

Method 9
O

NH, I\;’©——4(3|".r'I\‘3.‘ 1, KOH NH hg \ / NE4Rs
= N 2. R4RNH 2, N

H * H
N ™0 N" ™0

H H

15 Furthermore, the introduction of substituents on the benzimidazole
ring need not be limited to the early stages of the synthesis and may arise after
formation of the quinolinone ring. For example, the crude methyl ester shown in
the figure above was dissolved in a 1:1 mixture of EtOH and 30% aqueous KOH
and stirred overnight at 70°C. The reaction mixture was then cooled and acidified -

20 with IN HCl to give a precipitate. The solid was filtered, washed with water and
dried to obtain 2—(4—amin0-2~ox0~1,.2-6ihydroquinolin~3~yl)~1H-benzimidazole-6-
carboxylic acid 2~(4-amino-2-0xo-3-hydroquinclyhberzimidazole-6-carboxylic acid

as a brown solid. LC/MS m/z: 321.1 (MH +), R: 2.26 minutes.



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-berzylbydroquinolin-2-one. The crude product was used without
purification. Example 31 3-Benzimidazol-2-y1-4-(metla§|%ino)hydroquinolin-Z-one The benzylated
title compound was synthesized as described in 10 Example 19, Method D using methylanible and

3-(benzinaidazol-2-y3)-4-chloro-1ahepabydmauinglin-2Hae: 2henpee

¥rassohjaiged after

debenzylation as a yellow solid using the procedure described in Example 16. LC/MS nz/z 291.3

(M1-1), Rz 1.64 minﬁl@?ﬁ@ﬁ&?ﬁﬁﬁéﬁ‘o‘?rﬁg‘é%é‘ﬁﬁiHia‘é)z@ﬁ??@&l‘?lf%eﬁ%l fhifydrogainolin-2-one The

benzylated title compempg i
and 3-(benzimidazo
after debenzylatian

WasiayRihsszeeinscaesarbedt iydxampledd 01 WeihoddAwsing ethylamine
I-2-y1)-4-chloro- 1- benzyihydraguinolin-2-one. The title co nd was optained
O SR P R o SO A 1 3 D LR s 3055

20 (MILE), It 2.03 mimaas Eoaplie 3bhelreaction mixture was partitioned between water and ethyl
3-13enzimidazol-2-y Log Hox iR SRt Y A RO HOLURRANR286.) and concentrated.

‘Water was added and the precipitate thus formed was filtered off and dried to afford -

10

15

20

the desired product.

The various 2-amino benzoic acid starting materials used to

synthesize isatoic anhydrides may be obtained from comsmercial sources, prepared

by methods knew to one of skill in the art, or prepared by the following general

Methods 10-11. General isatoic anhydride synthesis methods are described in J.
Med. Chem. 1981, 24 (6), 735 and J. Heterocycl. Chem. 1975, 12(3), 565.

Method 10 -
U e Y
—_—
MeO NO, 2-CUCN a0 NO,
i 2
10% PA/C /@COZH BriMe)sNBrs
——— D ——ae
NH4OH, 50C  MeD NHy  CaCOj, DCM,
MeOH
4

H2804 QCOQH
—————r i
HZ20 MeO NO,

3

. BI’UCO 2H
MeQ NH2

5

Cormpounds 1-3 were made using similar procedures as found in U.S.

Patent No. 4,287,341. Compound 3 was reduced using standard hydrogenaiion
conditions of 10% Pd/C in NH:OH at 50°C over 48 hours. The product was

precipitated by nentralizing with glacial acetic acid, filtering, and washing with

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,



The benzylated title compound was synthesized as described in Example 19, Method D using
2-aminomethyltetrahydrofuran and 3-(benzimidazol- 25 2-y1)-4-chloro-I-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-piperidylatethyOaminolhydroquinolin-2-one The protected title
compound was synthesized as described in Example 19,-Method El using
1-tert-butoxycarbonyl-4-aminornethylpiperidine and B
53-(benzimirlazol-2-y1)-4-ehloro-1-benzyllaydroquinolin-2-one. The title compound was obtained after
deprotection and debaggylation 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-lluorophenyl)aminoihydrequinolin-2-one 10The benzylated title compound
was synthesized as described in Example i@iindethod D using 4-fluoroauiline and
3-(benzimidazol-2-y0-4-ehIoro-lcgg%ylhydﬂz&@holin-%—one. Theéqu compound was obtained after
debenzylation as a yello i using the pf%@é‘dg[e desc n'Ei%ampIe 16. LC/MS raiz 371.2
(M1-1), R 1.92 minuteg,-43&xa ple 36 23nk3pngimidazol-2x T@r_r'lethoxyamMo)hydroquiriolin-z-one
The benzylated tide compound wa$ syrghesiged as described in E)?ample 19, Method D using
amethylhydroxylarnine and 3-(benzimida.zol-2-y1)-4- chloro-I-benzylhydroquinolin-2-one. The title
compound was obtained after 20 debenzyladiimeas a yellow solid using the procedure described in
Example 16. LC/MS ink 3073 (MIT +), Rr 1agBthnutes. Example 37
3-13enzimidazol-2-y1-4-(henzimie5i-6-yIEtRino)hydrobuizotin 2t The benzylated title compound
was synthesized as descng 'n 25 Example;}§yMethod '% 5-aminobenzimidazole and
3-(benzimidazol-2-y1)-4- NFz 3 aq. HC) 2

1. lodine,
AgrS0;,

COsMe E1OH i COzH
—_—
KL, fmen KL,
Todination of aniline containing compounds: Iodination was done by

5  asimilar procedure as in J. Med. Chem. 2001, 44, 6, 917;922. The anthranilic

ester in EtOH was added to a mixture of silver sulfate (1 equivalent) énd I (1

equivalent). The reaction was typically done after 3 hours at room telﬁperamre.

The reaction was filtered through celite and concentrated. The residue was taken up

in EtOAc and washed with aoneous saturated NaHCOs (3x), water (3x), brine (1x),

10 dried (MgS0Os4), filtered, and concentrated. The crude product (~5 g) was

dissolved in MeOH (60-100 ml), NaOH 6N (25 ml), and water (25G ml). The

reactions were typically done after heating at 70-80°C for 4 hours. The reaction

mixture was extracted with EtQAc (2x), neutralized with aqueous HCI, filtered to

coilect the solids, and the solid products were washed with water. The products

13  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.



chloro-I-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 ~104-
3-Beuzimidazol-2-y1-4-(quitiuclidin-3-ylamino)hydroquinolin-2-one 10The benzylated title compound
was synthesized as glgsgrlgd 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 lt@_lr&gi\} cedure described in Example 16Nhﬁ/ 386.4 (Milt), It
1.82 minutes. 15Example 40 3-Benzi 3172- y&d%ﬁ‘l Blazol %}Slr@eth paminolhy uinolin-2-onge

The benzylated title comp @@ sy heS|zed_a_d_es_QLLb_e,d in Ex h@p D using
4-aminometlayl-1H-imidaz®! @y (ben7itnidazol-2- y1)-4-chloro-1-b gquinolin-2-one. The
tide compound was obtained aftér 20debeuzylation as a yellow solid using th& procedure described iri
Example 16. LC/MS zn/z 354 (1y1{4+), RI 1.34 minutes. 428-

Conversion of the C-6 or C-7 halides 1o an acid group was
accomplished using procedures in the following references - Koga, H.; et al., Ter.

5 Let., 1995, 36, 1, 87-90 and Fukuyama, T.; et al., J. Am. Chem. Soc., 1994, 116,

3125-3126.
Methed 13

NHR N‘Q NHR N

X\@%\Iﬁm . Pd, KCMN or NaCN \irr
H.
N™ G
3 Cul, THF
X =1 Br, TIO

Conversion of the C-6 or C-7 halides to a cyano group was
10 accomplished using procedures in the following reference - Anderson, B.A_; et al.,

J.-Org. Chem., 1998, 63, 8224-828.

Method 14

Z
NHR N =
X ,'Q PA(dppACI/ClCHs A NHR N-—\
SN N - - S | / 7
H o = = N
T H \_/ ﬁ o

Y =B{D Bu
X =1, Br, 70 {OH)z or Sn(nBuls

Conversion of the C-6 or C-7 halides to an aryl group was

15  accomplished using standard Suzuki or Stille procedures such as described below.



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
titte compound was synthesized as described in Example 19, Method D using hydrazine and
3-(benzirnidazol-2-y1)-4-c|iIoro-Ibenzythydroquinolin-.Z-Oﬂij‘The titte 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. 15Examplg433NReR#MifazqldZaale? ity ey diaasinelisedesadenitrile
3-Benzimidazol-2-y1-4-c_hIOro-l-benzyIhydroquinplin-,z-oneg{l eq) was dissolved in DMA, and CuCN
(10 eq} was added in BHEPRESh caHEIEL FOFPIRATIE lds s?iﬁ%ﬂvﬁlte%g%‘ilfgpﬁﬁﬁk’ﬂéqusulting
mixture was allowed t@OcDelA0-lentgo MNEIPSraluid) watdiBaag agidedeand the esangs pracipitate was

removed by filtration. The solid was treated with g solution, of hydrated FeCh at 70C foyr 1 hour. The
suspension was centr uéﬁc’é) gﬁ%\,ﬂ’i%(’gofﬁi’t%er\%{v F’é%%?/aé?ﬁ "ﬁ%eg) rgrgoa{i fhg’ Sotid 5%%3%11 8 with 6N HC1

(2 times), sat. NaZCO4@itimaspoldier iGiines)esardrty cplifed:dinthre syttipg fibewdsskwahéelissolved
in 1 triL of tithe acid angd 25 heated at 60C overnight,. The resulting mixture was coole% 0C and water
was slowly added. Saﬁ%%fttseo lfﬁ?ﬂ—fs\%/%g A greaglzgfggwlls’gﬁ%?Eézoélggep%%néﬁ%%sﬁga p e%tf: ,E?ﬁeécﬁythe solid
was filtered and washegtevitbrepaterd (8 HiPh&s) . Tihe pfieduithans lopbideed-shéseesPLC afforded the
desired product. LC/MS miz 287 1 (MH+), R 1_89 minutes. -129- Example 44 Ethyl
2-(5,6-dimethylbenzinaidazol-2-ypaggtateerhod: Td he tiecompound wasaudthesizetas escribed in

chromatography (56, SEH0H & E09b3 THLORIIERT, NSRS ek GG Bt & Gofuene o yioid
the title compounié as eppadd ol and SUEF. QUM S mijz TBS Acthlide )y X ndheBwitnaes, capped

and heated at 60-85°C 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 witﬁ TFA (a couple of drops) and injected directly onto a preparative

HPLC. The products are lyophilized to dryness. |

i5 Method 15

NHR f}l‘@ R-YH ‘ NHRJ\II
X N N —— X N
| H NME | . F
X N O ap-95 ¢ Y N :
H | H
18 h R
X X=F Cll
Y =NH, 0,8

A dihaloquinolone such as a difiucroquinolone (12-135 mg) was
placed in a 1 dram (2 ml} vial. NMP (dry ard 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 HC! salt, the reaction was neutralized with TEA (~1.2-
1.5 equivalents). The reactio.n wés puréed again with argon for a.bout 35 seconds,
and imfnediately .cappcd. The rea(.:.tion. was typically heated in a heating block at
90-95°C for 18 hours. The.xeaction was followed by HPLC or LCMS. After
taking samples for HPLC, the vial was purged with argon again and capped. Some

25  coupling partners took 24 or 48 hours to reach completion. Less nucleophilic



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:IVIeOH) 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- berayltk¥roquinolin-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-dirnethy 1bghzinfigiar piréol a0 heh@idnbro20shydsosidive! Yiaminnipipgsidingcarboxylate
The title compound was synthesized as described in Example 19, Method D using
1-tert-butoxycarbony 4<% SfHofiNERdRIEORHE (G B TR B RA S s et R PAfRd fRatography
(99:1 CH2C12:MeOltheteeyteilch thedid @ aanpeussttename oo aDiirdda! MGperaniéSand Midtd RJ 3.05.
minutes. . 253-(5,6-Dimethytherizimidazpl-2-y1)-443-piperidyla ino}fb roguitiolin-2-one ten-Butyl
3-([3-(5,6-dimethy|bé‘ﬁ ﬁ%é%&%)%%x%%— i@%&?@ﬁ?%%/gra&;%ﬁ?o y %ra(r?#r?o B’ll;%)%flg%n z-1rarboxylate
was debenzylated asodeearibadps) Exhimpited Girtbigyornide maierativeddndwrifidtdprodvesseephase
HPLC to yield the tit190 gﬂ%pe% as[ight yellow solid_ LC/MS m/z 388.4 (MH+), Rl 1.61 minutes.
-130- Example 45 3T14midazor4,5- e]Spyriditi-Z-yIacetonitrile 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 'jitlh e];@ir. The desired product was thus obtained
as a dark brown powder. LC/MS ink 159.1 (M14+), 1074 miftutes. Ethyl

3/7-imidazo[4,5-bbyEdy} 2-jecadside403-daaidatzo[4,5-b]pyridin-2-ylacetonitrile was suspended in
Et011,

A solution of 1,2-phenylenediamine (1.0 eq) and ethyl 3-ethoxy-3-

10 iminopropanoate hydfochloride (1.3 eq) in ethanol was stirred at 90°C ov;:rnight.
The reaction was cooled to room temperature and the solvent was removed in
vacuo. Water and CHoChz Were added to the residue. The organic layer was

separated, dried over Na:SOa and the solvent removed. The solid recovered was

used without purification. LC/MS m/z 205.2 (MH +), R; 1.44 minutes.

15  5-(4-Methylpiperazinyl}-2-nitrobenzenecarbonitrile
| 3-Fluoro-2-nitrobenzenecarbonitrile (1.02 eq) and N-
wmethylpiperazine (1.0 eq) were dissolved in NMP. Triethylamine (2.1 eq) was
added, and the resuiting solution heated at 160°C for 1 hour. The solution was
cooled to room temperature and poured into H20. A precipitate formed which was
20  filtered to yield the desired product as a green solid. LC/MS m/z 247.3 (MH+), R

1.46 minutes,

2-Amino-5-(4-methylpiperazinyl)benzenecarbonitrile

' 5-(4-Methylpiperazinyl)-2-nitrobenzenecarbonitrile (1.0 eq) was

dissolved in EtOAc. The flask was purged with.nitro-gen, and 10% Pd/C (0.1 eq)
25  wasadded. The flask was evacuated and purged with Hz three times. The resuniting

mixture was stirred for three dayé at room temperature. The mixture was filtered

through Celite and the filter pad was washed witﬁ EtOAc. Thg: solvent was

removed in vacuo to give a yellow solid which was purified by silica gel



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 OC 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 EtOAc7 and the organic extracts were
dried (Na2S04). After evaporation of the solvent under reduced pressure, the residue was purified by
chromatography on silicasel (10% MeOH in CH7C12 with 1% EtsN) providing the desired product as a
light brown solid. LC/MS nth 206.1 (MH), Ib 0.97 minutes1®b
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'QEHXSHQEBI'g?aﬁﬂ9Q§.1ﬁ% ChOBORINTES 2 E8GveARSH SR bydtRs: & solution of 2-
eq

aminobenzenecarbonitrile (1.1 eq) in THF was added. The resulting mixture was allowed to warm to
room temperature, stifte#PTosRifods MAd ke réfldiBd 2FRelernBRtShe 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 1.8etgthites. -131- Example 46 6-MorpholM-4-y1-3-nitropyridin-2-amine

Morphline (4 eq) was adglah 1018, SHARRRSION PG IO PIFORASIATIRE £ 99l CHICN, and

the reaction mixture was stirred at 5 70C for 56’ hams. The solvent was evaporated under reduced

pressure, and theSresidue was tritUpHtePhprzstidezeb Ziergtate ddse d ied-45 a bright yellow

powder. LC/MS m/z 223 (M%ﬁb%ﬂ%ﬁﬁ&rﬁéﬁﬂo eq) were dissolved in 1,2-
(5-morpholin-4-y1-3H-imidazo[4,5-Mp ridin-Z-é/Oacetate To a solution 6-chloro-3mitropyridin-2-amine

(1.0 eq) in EtOH was TFETHRsEIBETd TERay L 88k tah Atdet e Tha SrapearaniIsatiudd with
hydrogen and then stiregaxsdeiighhy diegeraimosihehieniteatem) dorddrhatis. Jkihy) NeOwXy-3-
iminopropanoate hydrogchlorid .0 was added in.one portio d reaction mjxture was
refluxed overnight Théeﬁevé%sti%%dgn%i%?ﬁgwg‘g’ 38[3%5 368 thfﬁc{[;éetra u#e?%l@?é&o rsr'oug § 2% lite plug,
and the plug wad@vashediltitreds0d IvatiAfteqevapty aigntidOhEB8 e avd ntemee dUC8d pressure, the

esidoe was puifed by i o6 UOMAARY L NBYLLIEHRCIANID A 8N rovidng e

desired product as a brown solid. LC/MS m./z. 291.3 (MH+), R! 1.71°minutes.
4-Amloo-345-morpholifAisps-B et setkizef st v b srgurcinerat e apive(The%iddeebmpound
was synthesized as dgsctibed indE3RINAR give the desired product. LC/MS m/z 375.4 (MH+),

R, 1.65 minutes.

15 Example 2

6-Arnino-2-(2-morpholin-4-ylethoxy)benzenecarbonitrile
4-(Hydroxyethyl)morpholine (1.02 eq) was added to NaH (1.2 eq) in

NMP. Afier 10 minutes, 6-amino-2-fluorobenzenecarbonitrile (1.0 eq) was added
in NMP. The resulting mixture was heated at 100°C for 1 howr. The mixture was

20  then cooled and poured into Bz0. The aqueous layer was extracted with EtOAc.
The combined organic Iayérs were washed with brine, dried over Na:SQu, filtered,
and concentrated in vacuo 1o a yield a brown gum. The crude material was purified
by silica gel chromatography (5:1:95 MeOH:Et:N:EtOAc) to give the desired
product. LC/MS m/z 248.3 (MHE +), R/ 1.26 minutes.

25  4-Amino-3-benzimidazol-2-yl-5-(2-morpholin-4-ylethoxyhydroquinelin-2-
oneThe title compound was synthesized as described m Exaraple 1, Method A using
6-amino-2~(2-morpholin-4-ylethoxy)benzenecarbonitrile. LC/MS m/z 406.4
(MH+), R: 1.67 minutes.



20Method E using ethyl 2-(5-morpholin-4-yliznidazolo[5,4Ib]pyridin-2-y1)acetate and
2-arninobenzenecarbonitrile, with a modified workup procedure.. After quenching with a saturated
agueous ammonium chloride solution, the two phases were separated and the agueous phase
extracted with EtOAc. 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 -108-
4-Amina-5-[(2R,6S)-2,6-dimethylmorpholin-4-y11-3-(311-imidazo[4,5-h]pyridin-
2-y1)quinolin-2(111)-one LIIMDS (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 solutié&8PB S Mino-6- '

[(2R,68)-2,6-dimethyiixipspRaiim L4ieeozeninirrcbieasiainikéelE was added. The resulting mature was
allowed to warm to room temperature, stirred for 2 hoijrs '@r;&i then he%tﬁ%%é% 60C overnight. The
mixture was cooled to 000 and HUEPRABY AAATISHOSAVRELE Safdtated WA 2The aqueous

phase was extractedimithol@ieGHFALihdibnsispainahdhél drganiapknadihosehine §lldctayl, sded
(Na2S03) and.congeptrated. T ude product was, purified. b LC. LC/MS nilz 391.2 (MH+), Ri -
235 minttes. xR P o e e O B b M5 s
yllacetate _ GtQMM-Blmq}Zémﬁwgpyrm_f(ld@@qioadd Boqrim&élhmnwﬁ;yrroli.dine (1.1 eq)
were dissolved in %Hg geﬁqgcpiﬁci)g{%}ﬂ%l %%@sﬁ%@@cﬁ%ﬁ?ﬂo& g,e@g@n mixture was

heated at 70C overnight. The so n was cooled to room temperature, and the solvent was 10
evaporated. The ré3t-MaO i atiell widarkrapishrirariterhné GAde wirid@GS/A M ILR/MS nz/z
252.2 (MH +), R 1.081mitses). The isolated product (1.0 eq) and 10% Pd/C (0.1 eq) were suspended
in anhydrous EtOH at room temperature. The reaction flask was evacuated and subsequently filled with

112. The resylting jnixture was allowed to stir unde drogen atmosphere overnight. b Ethyl
3-ethoxy-3-irrl#§10pro %%5@%%%'%%‘1&% fﬂf%&)i\i\%@/ﬂ%l#eadded and the resulting mixture was

heated at reflux overnight. The Bohtidntwad-{3endilierbu4tybilgh QElitetaptiesyaparatdcdiunder reduced
pressure. The resi%p%ﬁ"ﬁ@ﬁ”@ﬁ’seﬁﬂﬁg PufetgG ?‘”FDQQQ&%H%%WJSZE%EMH%@&@ until a pH of

11 was achieved. The N1-14C1 thus formed was filtered off. The two phases were separated, and the
with nitrogen, then stirred under a hydrogen atmosphere (1 atm) for 18 hours. The

product was filtered through a Celite plug, and the plug washed with EtOH. The
.5 diamine was used without purification. LC/MS m/z 238.3 (MH+), R 0.295

muaetes.

Ethyl 2-{5-(2-morpholin-4-ylethoxy)benzimidazol-2-yllacetate
The title compound was synthesized as described in Example 1 vsing
4-(2-morpholin-4-ylethoxy)benzene-1,2-diamine. The organic layer was
0  concentrated and the restdue was purified by silica gel chromatography (10:1:2
CH2Ch:MeOH:EtOAc) to yield a dark reddish brown oil. LC/MS m/z 334.4
(MH+) R: 1.08 mimutes. '

4-Amine-3-{5-(2-morpholin-4-ylethoxy)benzimidazol-2-yl}-6-nitrohydroquinolin-
2-one

i The title compound was synthesized as described in Example 1,
Method A using ethyl 2-[5-(2-morpholin-4-ylethoxy)benzimidazol-2-yllacetate and
S-nitroanthranitonitrile. The crude product was purified by silica gel
chromatography (5-10% MeOH in CH2CL: with 1% Ets:N) to give the desired
product. LC/MS m/z 451.2 (ME +), R: 1.89 minutes.



.0 organic phase was dried (Na2S04). 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, stired%3r 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). Erenpsizdtict crashes out of the organic solution

during the extractions. Eyaporation of the solvent under ed pressure affgrded a brown solid that
was triturated repeate ‘:i’l" é%lgﬁ’ 'é‘é’frl? OE aﬁé’rﬁ%‘“f&ﬁ’?\?ﬁé@ 5:1{?5 "Bowder. LC/MS m/z
R G ‘1@‘2‘!&‘3{%— 1

390.2 (MIT+), PI L48 mi ﬁfb‘aiperazinyl)-6-nitratrenzenecarbonitrile
2,6-Dinitrobenzenecarbonitrue (1.0:80)z0d GiwRIPGrAZIRaH3:5-00% WargitiasalyeipOME. The

resulting solution heated at 90C for 2 hours. The solution was cooled to room temperature and poured

into 1420. A precipitatd2thedrinsang sl S fheesad fdmlshogesrdmifsaric-sdescistoni solid.

LCIMS m/z 260.1 (MLE4kn351269. rissphefin G-AviiRshéd-sibvpipgiatinybangenesaspnitile
2-(4.-Ethylpiperazinyl)-6-nitrobet7enecarbonitrile (1.0 eq) was dissolved in Et011 and EtOAc. The flask

was purged withand 1P G 8BS 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 EtQAc. The solvent was
Example § .

2—[(Eth0x‘ycarbonyl)methyl]benzinﬁdazole—S—carboxylic acid
10 The title compound was synthesized as described in Example 1 using
3,4-diaminobenzoic acid- The crude material was purified by silica gel
chromatography (5:95 MeOH:CH2Cl) to afford the desired prodact as a white to
' off-white solid. LC/MS m/z 249.1 (MH+), Ry 1.35 mimutes.

Ethyl 2-[5-(N,N-dimethylcarbamoyl)benzimidazol-2-yl]acetate ,_
15 2—[(Ethoxycarbonyl)methyl]benzimidézole—S-carboxyIic acid (1.0 eq)
was dissolved in THF. HBTU (1.1 eq) and diisopropylethylamine (2.0 eq) were
added, followed by dimethylamine (2.0 M in THF, 1.1 eq). The reaction was
stirred at room temperature overnight then concentrated and the resulfing residue
was purified by silica gel chromatography (5:95 MeOH:CH:zCL) to afford the
20 desired compound. LC/MS m/z 276.2 (MH+), R, 1.18 minutes.

12.(4-amino-2-oxo(3-hydroquinelyl))benzimidazol-5-yl}-N,N-
dimethylcarboxamide.
The fitle compound was synthesized as described in Example 1,
Method A using ethyl 2-[5-(N ,N-dimethylcarbam_oyl)benzhnidazol-?.-y}_}acetate and
25 _anthraniionjtrile. The resulting solid was collected by filtration and washed with
water féi.lowed-by acetone (o afford the desired product as a white solid. LC/MS
miz 348.3 (MH-+), R 1.87 minutes. '



-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-ethylplperazinyl)benzeRecarbonitrile (1.0 eq) in THF at OC. The reaction was stirred
overnight. The resulting mixture was quenched with NE140 (aq, saturated) and extracte with EtOAc.
The combined organic layers were washed with H20 and brine, dried over Na2S0O4, filtered, and
concentiated liz vacua to yield a brown solid. The crudelifaterial was triturated with Clizeh and 10
1WIe011 to provide a tan solid. LC/MS in/z 389.1 (MH-F), R1.80 minutes. Examples 50-154 The
2-aminobenzonittiles or isatoic anhydride starting mgietaif ésed to synthesize Examples 50-154 are
readily recognhizable by one skilled in the art. They were either commercially available or synthesized

following the exampf: vk SpeRRbeling 4 wicarhond) benzimidazel 2ty F9B%o-1-
(phenylmethyl)-211-3,1-benzoxazing=2,4(11-0-cliane synthesized following the al isatoic .
anhydride synthesis methods desé(':ri%e%(f | Cf%ﬂ%@%ﬁﬁ%ﬁ%%ﬁ%ﬁ%%ﬁé% a%%] T ﬁéﬁ%ﬁg}. Chem.
1975, 12(3), 565. TheabemzihidhiroBteteBbdd Wk dprand dinppeemtiaddeyiidiaihit eg) 2@with ethyl

3 ethoxy 3-mingproganaate ieliosh idaA%she LR ExADle:h, The teauisie digmines used in the

syntheses are also readily recognizable by one skilled'in the art and may be synthesized following

Methods 1-9. The is&oReEHGIAE 8 Slovs ibcarmpreatiplad ane Banbinh fiasbie secdreagsiiapinethods C

and D. The 2- aminqeizonitilgaovara cebnkechndih e pruainidazsienaqsiatRasping method El, 25
the coupling method of example 49, or the general procedure set forth below. -135- Method E

LIHMDS (3-4 eq) waOH$aEat 0 Ma disieieldasah aobide BHLYPiTHE (rbrreiieEhtherature
ranging from -78C tef)asAMiae@ minutas; Saslubaregf ihe Aerninehewaondsilal @ doeq) in THE was
then added. Thl% resultipﬂg %gtmlﬁure was allowed to warm t% ro?m Ee&?g(raratllérﬂe stirred for 1-3 hours

and was then heate{10 & prox. qdes 9‘6’&6’&“}{8& o T RourS). T8 i

residue w =
: e mixture was cooled 100C and
quenched with N1-1disbiyad isd{atiie@) M) hedipstis PIf4SdonddantadtfdrwithliBHRCd@mwr Et0Ae,

and the organic ex!aiscEie.CeFIEH Al eshdNAR Sk AT UetG SABROITHIMAS prgolvent under

reduced pressure and purification o
acetone to afford the desired product. LC/MS m/z 390.2 (MH +), Rs 1.95 minutes.

_ Example 7
15 4—Br0mobenzene-1,2-dia-rﬁine
A solution of 4-bromo-2-nitroaniline (1.0 eq) and SnClz(2.2 eq) in
EtOH was heated at reflux for 3 hours. After this time, the solntion was poured
onto ice, brought to pH 10 with 2M NaOH and extracted with EtzO. The combined
organic layers were dried over MgSOs and concentrated. The resulting brown oil
20 was purified by silica gel chromatography (0-50% EtOAc:hexa.nés) to provide a
light yellow solid. LC/MS m/z 187.1 (MH+), Rs 1.33 minutes.

2-Nitro-4-(2-thienyl)phenylamine
' 4-Bromo-2-nitroaniline (1.0 eq) and Na»CO»s (2.0 eq) were dissolved
in DME/Hz0 (5:1) at room ternperature. Nitrogen was bubbled through the
25 reaction mixture for 5 minutes and PdCl(dppf)2 (0.1 eq) was added. After stirring :
at 23°C for approximately 10 minutes, 2-thiopeneboronic écid (1.1 eq) in DMF was
added and the reaction was heéied at 90°C for 12 hours. After this time, the
sojution was concentrated and partitioned betwéén EtOAc and H>0. The layers

were separated and the aqueous layer was extracted with EtOAc. The combined -



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 54.1 131-(1H-benzimidazoi-2-y1)-6-ch|oro-4 408.1

10

15

20

25

organic layers were dried over MgSQs and concentrated under reduced pressure.
The resuiting biack residue was purified by silica gel chromatography (0-20%
EtOAc:hexanes) to yield an orange solid. LC/MS m/z 221.1 (MH+), R:2.67

minutes.

Ethy} 2-[5-(2-thienyl)benzimidazol-2-yljacetate )
2-Nitro-4-(2-thienyl)phenyiamine (1.0 eq) and 10% Pd/C (0.1 eq)

- were suspended in anhydrous EtOH at room ternperature. The reaction flask was

evacuated and subsequently filled with Hz. The resulting mixture was allowed to
stir under a hydrogen atmosphere for 3 hours. Ethyl 3—e£hoxy-3—iﬂlin0propanoate
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 phg of
Celite, concentrated, dissolved in 50 ml of 2N HC1 and washed with CH2Clz. The
aqueous layer was brought to pH 12 with concentrated NH«OH{(aq) and extracted
with ICHzCI.z. The combined organic layers were dried with MgSO4 and
concentrated to yield a brown cil which was purified by silica gel chromatography
(5:95 MeOH:CH=Cl;) to provide a yellow solid. LC/MS m/z 287.1 (MH+), R

1.98 minutes.

4—Ami110—3—[Sz(l—thienyl)benzinﬁdazﬂl-Z-yl]hydroquinoﬁn—l-one

The title cormpound was synthesized as described in Example 1,
Method A using ethyl 2-[3 {(2-thienyl)benzimidazol-2-yl]acetate and
anthranileniirile. LC/MS m/z 359.2 (MH+), Ri 2.68 minutes.

Example 8
5-Fluoro-2-nitrophenylamine _
2,4-Diftuoronitrobenzene (1.0 eq) was placed in a dry round-
bottomed flask equipped with a dry ice condenser charged with acétonefdry ice.

Ammonia was condensed into the flask and the resulting solution was stirred at

* reflux for 7 hours. A yellow precipitate was formed within 1 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



[(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-(pyridin-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 -~ "~=*~*

-112-

gel (85:15 hexanes:EtOAc, product at Ry = 0.32, contaminant at Ry = 0.51).
GC/MS m/z 156.1 (M), R 11.16 minutes.

2-Nitro-5-{1-(1,2,4-triazolyl}]phenylamine
' 5-Fluoro-2-nitropbenylamine (1.0 eq), 1H4-1,2,4-triazole (3.0 eq) and
5 NaH (3.0 eq) in NMP were heated at -iOO“C for 1 hour. The solution was cooled 1o
room temperature and slowly poured onto ice water. The resulting precipitate was
filtered and dried under vacoum to yield the desired produoct. The reswiing solid
was recrystaliized from EtOH to afford pure product as a bright yellow solid.
LC/MS mm/z 206.2 (MH +), R 1.88 minutes.

10 Ethyl Ze{S-[l-(l,2,4—tx‘iazolyl}]henzimidazal-.?ayl}acetate
The title compound was synthesized as described in Example 7 using
2-nitro-5-{1-(1 ,2,4~triazolyl)]phenylafnine. LC/MS m/z 272.1 (MH+), R 1.19

minutes.

4-&1’1&110—3—{5—[1-(1,2,4—triazolyl)]benzimidazol—fz-yl}hydroqnino}in—Z—one

L5 The title compound was synthesized as described in Example 1,
Method A using ethyl 2-{5-{1-(1,2,4-triazoly])Joenzimidazol-2-yl}acetate and
anthranilonitrile. The crude solid was collected and purified by silica gel
chromatography (92:7:1 CH2Ch:MeOH:Et:N). LC/MS m/z 344.3 (MH+), R: 2.01

minutes.

] Example 9
Method B

N-(4-Chloro-2-cyanophenyl}-2-(5-morpholin-4-yibenzimidazol-2-
yhacetamideLiHEMDS (2.5 eq) was added to ethyl 2-{5-(2-morpholin-4-
ylethoxy)benzimidazol-2-yljacetate (1.0 eq) in THF at -78°C. After 1 houi-, 2~
amino-5-chlorobenzenecarbonitrile (0.82 eq) in THF was added. The reaction was
allowed to warm to 23°C and stirred overnight. The resulting mixture was
quenched with NH:CI (aqueous saturated solution) and extracted with EtOAc. The

combined organic layers were washed with H20 and brine, dried over Na:SQOs,



4-amino-345-(4-methylpiperazin-1-y1)-1H- benzirnidazol-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-benzimigdazol-2-yliquinolin-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

filtered and concentrated in vacuo to yield a brown solid. The crude material was

purified by silica gel chromatography (5:1 EtOAc:hexane) to give the desired

product. LC/MS m/z 396.1 (MH+), R: 1.79 minutes.

4-Amino~6-chlor0—3-(5-morpholin—4—ylbeuzimidazol-Z-yl)hydroqninolin—Z-m;e

5 N-(4-chioro-2-cyanophenyl)-2-(5-morpholin-4-ylbenzimidazol-2-
yhacetamide (1.0 eq) was heated in NaOMe (0.5 M in MeOH, 18 eq) at 70°C for2
hours. The resulting mixture was cooled, and the resulting solid was filtered and
washed with water 1o give the desired product. LC/MS m/z 396.4 (MH+), R:2.13

minutes.

10 Example 10
2-Niiro-5-piperidylphenylamine
The title compound was synthesized as described in Example 8 using
piperidine (3.0 eq, excess acts as base in place of Nafl). The desired product was
obtamed as a yellow, crystalliﬁc solid, LC/MS m/z 222.2 (MH+), R, 2.53

15  minutes.

Ethy} 2-(5-piperidylbenzimidazol-2-yl)acetate

The title compound was synthesized as described in Example 7 using
2-nitro-5-piperidylphenylamine. The desired product was obtained as a yellow oil.
LC/MS m/z 288.3 (MH+), R 1.31 minutes.

20  4-amino-3-(5-piperidylbenzimidazol-2-yljhydroquinolin-2-one
The title compound was synthesized as described in Example 9,
Method B using ethyl 2-(5-piperidylbenzimidazol—2—y])acetate and anthranilouitrile.
The acyclic amide was used crude in the NaOMe cyclization step. ‘The desired
product wés obtained following purification by silica gel chromatography
25 (96.5:3.0:0.5 CH2Clz:MeOH:EtN, Rr0.2). LC/MS m/z 360.4 (MH+), R 1.83

minntes.



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-2-0xo0-1,2- 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 114

Example 11
{1-(3-Amino-4-nitrophenyl)pyrrolidin-3-ylldimethylamine
The title compound was synﬂlésizéd as described in Example 8 using
3-{dimethylamino)pyrrolidine (3.0 eq, excess amine was used as the base in place of

5 NaH). LC/MS m/z251.3 (MH+), R, 1.25 minutes.

Ethyl 2-{5-[3-(dimethylamino)pyrrolidinyllbenzimidazol-2-yl }acetate

The title compound was synthesized as described in Example 7 using
[1-(3-amino-4-pitrophenyl)pyrrolidin-3-ylidimethylamine. The desired product was
obtained as a yellow oil. LC/MS m/z 317.4 (MH+), Ri 1.36 minutes.

10 2-{5-[3-(Dimethylamine)pyrrolidinyl]benzimidaze)-2-y1}-N-(d-chloro-2-
cyanophenyl)acetamide
The title compound was synthesized as described in Example 9,
Method B using ethyl 2-{5-[3-(dimethylamine)pyrrolidinylibenzimidazol-2-
yliacetate. LC/MS m/z 423.4 (MH+), R 1.67 minutes.

15 4-Amino-3—{5-—{3—(dimethylamino)pyrrolidiny}]benzinﬁdazol—Z-yl}-ﬁ-
chlorohydroqguinolin-2-one :

The title compound was synthesized as described in Example 9,

Method B using 2={5~[3-(dimethylamino)pyrrolidinyf]benZimidazol-2—yl}-N—(4~

chioro-2-cyanophenylacetamide. LC/MS m/z 423.4 (MH +), R 1.71 minutes.

20 Example 12
Ethyl 2-{S—(dimethyianﬁno)benzimjdazul—Z—yI]acetate
The title compound was synthesized as described in Example 7 using
(3-amino-4-pitrophenyl)dimethylamine. The resulting tan film was purified by
silica gel chromatography (5:1:94 MeOH:Et:N:CH:Cl) to give the desired product.
25  LC/MS 248.3 m/z (MH+), R 1.24 minutes.



71 2-(4-amino-2-ox0-1,2-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-benzimidazol-2-yl}quinolin-2(1H)one 403.3 74
{442-(4-amino-2-o0xo-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

10

15

20

~115-

2-[5-(Dimethylamino)benzimidazel-2-y1]-N-(2-cyanophenylacetamide

The title compound was synthesized as described in Example 9,
Method B using ethyl 2-[5-(dimethylamino)benzimidazol-2-yl]acetate and
anthragilonitrile. LC/MS mi/z 320.2 (MH+), R: 1.68 minutes.

4-Amino-3-[5-(dimethylamine)benzimidazol-2-ylJhydroguinolin-2-one

The title compound was synthesized as described in Exampie 9,
Method B using 2-{5-(dimethylamino)benzimidazol-2-y1j-N-(2-
cyanophenyl)acetamide. LC/MS m/z 320.2 (MH +), R: 1.72 minutes.

Example 13
Ethyl 2-(5-cyanobenzimidazel-2-yl)acetate
The title compound was synthesized as described in Example 7 using
4-armine-3-nitro-benzonitrile. LC/MS m/z 230.2 (MH +), R 1.29 minutes.

2-{4-Amino-2-ox0-3-hydroquinolyl)benzimidazole-S-carbonitrile

The title compound was synthesized as described iz Example 9,
Method B using ethyl 2-(5-cyanobenzimidazol-2-yl)acetate and anthranilonitrile (no
acyclic amide observed so the NaOMe step was not needed). LC/MS m/z 302.3
(MH+), R.2.62 minutes. -

Example 14

2-{4-Amino-2-oxo-3-hydroquinolyl)benzimidazole-5-carboxamidine
2-(4-Amino-2-ox0-3-hydroquinoiyl)benzimidazole-5-carbonitrile (1.0
eq) in EtOH was placed into a glass bomb, cooled to 0°C and HCI (g) was bubbled
through for 15 minutes. The bomb was then sealed, brought to room temperature
and stirred overnight. The solvent was removed in vacuo. The residue was
dissolved in EtOH in a glass bomb and coeled to 0°C. NHs(g) was bubbled

through for 15 minutes and the bomb was sealed and heated to 80°C for 5 hours,



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-yl)-1H- benzimidazol-2-yliquinolin-2(1H)-one 389.1 -137- 78
4-amino-3-(54(2S,5S)-2- [(dimethylamino)methy1]-5- methylmorpholin-4-y1}-1H-benzimidazol-2-
yl)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-l-yll-lHbenzimidazol-2-y|Iq&li%glin-Z(lH)-one 423.1

The solvent was removed i vacuo and the crude product was purified by reversed-

phase HPLC. LC/MS m/z 319.2 (MH+), R 1.70 minutes.

. Example 15
4-Amino-3-[5-(2-morpholin-4-ylethoxy)-benzimidazol-2-ylJhydroquinolin-2-ene
3 The tifle compound was synthesized as described in Example 9,
Method B using anthranilonitrile. The crude acyclic amide was used without
purification in the NaOMe cyclization step. The crude final product was purified
by reversed-phase HPLC (DMSO/5% TFA). LC/MS m/z 406.4 (MH+), R, 1.56

minutes.

10 : Example 16
5-Morpholin-4-yl-2-nitrophenylamine '
The title compound was synthesized as described in Example 8 using

morpholine (3.0 eq, excess amine was used as the base in place of NaH). LC/MS
m/z 224.1 (MH+), R: 1.89 minutes.

15 "Ethyl 2;(5—morpholiu-4-ylbenzimidazol—2-yl)acetate
The title compound was synthesized as described in Example 7 using
S-morpholin-4-yl-2-nitrophenylamine. The crude yellow ofl was purified by silica
gel chromatography (89.5:10:0.5 CHzCla:MeOH:Et:N) to yield the desired product
as a yellow solid. LC/MS m/z 290.3 (MH +), R 1.31 minutes.

20 Method C
4-Hydroxy-3-(5-morpholin-4-ylbenzimidazol-2-yl)-1-benzylhydroquinolin-2-one
. To a solution of ethyl 2-(5-morpholin-4-ylbenzimidazol-2-ylacetate
(1.0 eq) in anhydrous THF at -78°C under an atmosphere of nitrogen was added
LiHMDS (1 M in THF, 3.1 eq) and the solution was stirred for 1 hour. A selution
25  of I-benzylbenzo[d]1,3-oxazaperhydroine-2,4-dicne (1.05 eq) m anhydrous THF

was then added dropwise and the resulting solution was allowed to warm to 0°C



51 . 4-amino-5,6-ciichloro-3-{5-[(3S)-3-
(dimethylamino)pyrrolidin-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-benzimidazol-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
390.184 85 -117- _

over 1 hour. The resulting mixture was quenched with a saturated agqueous sohition.
of ammonium chloride and the organic layer was separated. The agueous layer was
extracted with CH2Cla (4 tiraes). The combined organic layers were dried over
Naz80s, concentrated in vacuo, and the crude material was dissolved in toleene and
5  heated at reflux for 16 howss. The toluene was removed in vacuo and the crude
material was used without further purification. The product was obtained as a white

solid. LC/MS m/z 453.1 (MH+), R 2.91 minutes.

4-Hydroxy-3-(5-morphelin-4-ylbenzimidazel-2-y)hydroquinelin-2-one
Crude 4-hydroxy-3-(5-morpholin-4-ylbenzimidazol-2-yi)-1-

10 benzylhydroquinolin-2-one (1.0 eq) was dissolved in trifluoromethanesulfonic acid
and heated at 40°C for 16 hours. The resulting solution was diluted with water and
neutralized with 6 N NaOH (aq), whereupon a vellow 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 m/z 363.3 (MH+), R

15 1.77 minutes.

_ Example 17
N—fl-(3-Amino-4—nitrophenyl)pyrmlidin—3—y]]{tm‘—butoxy)carboxamide
The title compound was synthesized as described in Example 8 using
3-(tert-butoxycarhonylamino)pyrrolidine (1.01 eq) with diisopropyléﬂxylamine 2.0
20  eq) as the base (in place of NaH). The product was obtained as an orange,
crystalline solid. LC/MS m/z 323.3 (MH+), R 2.53 minntes.

Ethyl 2-(5-{3-[(fert-butoxy}carbonylamino]pyrrotidinyl } benzimidazol-2-
yllacetate

The title compound was synthesized as described in Example 7 using
25 N—{1-(3-amino—4~nitrophenyl)pyrrolidin-B-yl](ren-butoxy)carboxamigje. The product
was obtained as a yellow oil. LC/MS m/z 323.3 (MH), R 2.53 minutes,



4-amino-3-(1H-benzimidazoi-2-11)-6- morpholin-4-ylquinolin-2(1H)one 362.2 86
4-amino-3-(1H-benzimidazol-2-y1)-5-1(1- methylpiperidin-3-yl)oxylquinolin-2(1H)-one 390.2 87
4-amino-3-(1H-benzimidazol-2-y1)-5- [(pyridin-2-y1methyl)oxylquinolln-2(1H)one 384.1 58
4-amino-3-(5-morpholin-4-0-1H- benzimidazol-2-y1)-5-[(pyridin-4- ylmethyl)oxyjquinolil1-2(1H)-one
469.2 89 4-amino-3-(1H-benzimidazol-2-y1)-5- (methyfoxy)quinolin-21H}one 307.1 90

-116-

3—[5-(3~amin0pyrro‘iidinyl)benzimidazol-Z-yl]%—hydroxyhyquuinolin—z—one
The title'compound was synthesized following the procedure
described in Example 16, Method C using ethyl 2-(3-{3-[(ferr-
butoxy)carbonylamino]pyrrolidiny}benzimidazol-2-yl)acetate. The product was
5  obtaired as a yellow solid following cleavage of the benzyl group {see procedure in

Example 15). LC/MS m/e 362.3 (MH+), R: 1.55 minutes.

-xample 18
(3-Amino-4-gitrophenyl)[2-(dimethylamino)ethyl]methylamine
The title compound was synthesized as described in Example 8 using
10 1,1,4-trimethylethylenediamine (1.01 eq) with diisopropylethylamine (2.0 eq) as the
base (i place of NaH). The product was obtained as a bright yellow, crystailine
solid. LC/MS m/z 239.3 (MH ), R 1.29 minutes.

Ethyl 2-(5-{[2-(dimethylamine)ethyl]methylamine } benzimidazol-2-yl)acetate
The title compound was synthesized as described in Example 7 using
15 (3-amino-4-vitropheny})[2-(dimethylamino)ethyl]methytamine. The desired product
was obtained as a yellow oil. LC/MS m/z 305.2 (MH+), R 1.17 minutes.

3-(5-{[2-(Dimethylamino)ethyljmethylamino } benzimidazol-2-y1)-4-bydroxy-1-
benzythydroquinolin-2-one

The title compound was synthesized as described in Example 16,

20  Method C using ethyl 2-(5-{[2-(dimethylamino)ethiylJmetbylamino }benzimidazo}-2-
yDacetate. The product was obtained as a pale yellow solid. LC/MS m/z 4684
(MH-), R 2.26 minutes.
3-(5-{12-(Dimethylamino)ethylimethylamino } benzimidazol-2-yl)-4-
hydrexyhydroquinolin-2-one

25 The title compound was synthesized as described in Example 16,
Method C using 3-(5-{[2-(dimethylamino)ethyljmethylamino}benzimidazol-2-yi)-4-

hydroxy-1-benzylhydroguinolin-2-one. The crude material was purified by



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-aml1no-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 _115-
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reversed-phase HPLC to yield the product as a yellow solid. LC/MS m/z378.4
{MH+), R 1.99 minutes.

Example 19

Method D
4-Chloro-3-(5-morpholin-4-ylbenzimidazol-2-yl}-1-benzylhydroquinolin-2-one

A solution of 4-hydroxy-3-(5-morpholin-4-ylbenzimidazol-2-yl)-1-
benzyihydroquinolin-2-one (1.0 eq) and POCIs in a dry, round-bottomed flask was
heated at 80°C for 2 hours. The excess POCh was removed in vacuo and the crude
material was quenched with water. The crude product was collected by filtration
and purified by silica gel chromatography (1:9 MeOH:CH2Cl). 4-Chloro-3-(5-
morpholin-4-ylbenzimidazol-2-yl)-1-benzylhydroguinolin-2-one was isolated as a

red solid. LC/MS m/z 471.4 (MH+), R 2.35 minutes.

4—[(2—Meth0xyethyl)amm0] -3- {5—m0rphoh11~4-ylbenmmldazol 2-y)-1-
benzylhydroquinelin-2-one

A solution of 4-ehlaro-3~(5-morpholin-4-y!benzimidazol-2-y1)-1-
benzyihydroquinolin-2-one (1.0 eq) and EtOH was treated with 2-methoxyethyl-
amine (10 eq) at room temperature. ‘The resulting solution was heated at reffux for
16 hours and then the solvent was removed in vacuo. The crude solid was
sonicated in water, filtered. scnicated in hexanes, aad filtered again. The crude
product was used without further puriﬁcation, LC/MS m/z 510.4 (MH+), R 2.20
minutes.
4-[(2-Methoxyethyl)amino]-3-(5-morpholin-4-yIbenzimidazol-2-
yhydroquinolin-2-one

4-{(2-methoxyethyl)amino]-3-(5-morpholin-4-ylbenzimidazol-2-yi}-1-
benzylhydroquinolin-2-one was debezﬁylated using the procedure described in
Exampie 16 to produce the titie compound. LC/MS m/z 420.2 MHA), R 1.57
minutes. _4—{(Z-hydroxyethyl}ami.no]-3-(5~m0rpholin—4—ylbenzhnidazol-z-

ylbydroquinolin-2-one was produced as 2 side product (see below).



melhylpiperazin-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-pyrrolidin-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

-

-120-

4-(2-hydroxyethyl)amino]-3-(5-morpholin-4-ylbenzimidazol-2-yl)hydroquinolin-
2-one
The title compound was obtained as a side-product of the
debenzylation of 4-[(2-methoxyethyl)amino]-3-(5-morpholin-4-ylbenzimidazol-2-yl)-
5  1-benzylhydroquinolin-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 (MH+), Ry

1.39 minutes.

Example 20

~ 4-(Methoxyamino)-3-(5-merpholin-4-ylbenzimidazol-2-y})-1~
16 benzylhydroquinolin-2-one

The title compound was synthesized as described in Example 19,
Method D using O-methylhydroxylamine. The product was used without

purification..

4-(Methoxyamino)-3-(5-morpholin-4-ylbenzimidazol-2-yl) rydroquinolin-2-one

15 The title compound was obtained as a yellow sodid after
debenzylation of 4-(methoxyamino)-3-(5-morpholin-4-ylbenzimidazol-2-yl)-1-
benzylhydroquinolin-2-one using the procedure described in Example 16. LC/MS
m/z 392.2 (MH+), R 1.82 minutes. |

Example 21
20 tert-Butyl-3-{[3-(5-morpholin-4-ylbenzimidazol-2-y1)-2-0x0-1-benzyl-4-
hydroquinelyl]amino} piperidinecarboxylate
The title compound was synthesized as described in Example 19,
Method D using 1-terr-butoxycarbonyl-3-aminopiperidine. The product was used

without purification.

25 3-(5—Morplio]in—éi-ylbenzimidazobZ—yl)—4—(3—piperidylanﬁno)hydroquinolin—l—one
The product was obtained as a yellow solid after debenzylation of
tert-butyl-3-{[3~(5-morpholin-4-ylbenzimidazol-2-yl)-2-oxo-1-benzyl-4-

bydroquinolyllaminoJpiperidinecarboxylate using the procedure described in



420.4 99 4-amino-6-fluoro-3-(5-morpholin-4-yl-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)-o0 ne 377 104
4-arnino-6-fluoro-3-(6-fluora-5-morpholin-4- yl-lH-benzjrl‘riifi_azol-Z-Aquinolin-2(1H)-one 398 105
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Example 16. The t-butoxycarbonyl group is removed under the reaction conditions.

LC/MS m/z 445.4 (MH +), Rr 1.73 minutes.

Example 22
tert-Butyl-3-({[3-(5-morpholin-4-ylbenzimidazol-2-yl)-2-oxo-1-benzyl-4-
hydroquinolyijamine jmethyl)piperidinecarboxylate

The title compound was synthesized as described in Example 19,
Method D using 1-teﬁ—butoxycarbonyl-?:-aminomethy}piperidine._ The product was

nsed without purification.

3-(5-Morpholin-4-ythenzimidazol-2-y1)-4-[ (3-piperidylmethyl)amino]- .
hydroguinelin-2-one

_ | The title compound was obtained as a yellow solid after
debenzylation of zert-butyl-3-({[3-(5-morpholin4-ylbenzimidazol-2-yl)-2-oxo-1-
benzyl-4-hydroquinolyl}amino jmetbyl)piperidinecarboxylate using the procedure

described in Example 16. LC/MS m/z 459.6 (MH-+), Rs 1.71 rninutes.

Example 23

4-{[2-(Dimethylamino)ethyljamine }-3-(5-morpholin-4-ylbenzimidazol-2-yl)-1-
benzylhydrequinolin-2-one '

The title compound was synthesized as described in Example 19,
Method D usiog 1,1-dimethylethylenediamine. The product was used without

purification.

4-{[2-(Dimethylamine)ethyljaminoe }-3-(5-morpholin-4-ylbenzimidazol-2-
yhhydroguinolin-2-one

The title compound was obtained as a yellow solid after
debenzylation of 4-{[2-(dimethylamino)ethyHlamino}-3-(5-morpholin4- _
ylbenzimidazo}-2-yi}-1-benzylhydroquinolin-2-one using the procedure described in
Example 16. LC/MS m/z 433.4 (MH+), Rs 1.55 minutes.



4-amino-346-fluoro-5-(4-methylplperazin4- y1)-1H-benzirnidazor-2-yl]jquinolin-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- methylpiperazin-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, 58 mino-5-chloro-3-(5-(4-methyl piperazin-
1-y1)-1H-henzimidazol-2-yljquinolin- 2(1H)one 409.1 1i1 4-amino-3-{5-3-(dirnethylamino)pyrrolidin-
1-y1]-6-fluoro-1H-benzimidazol-2- yl)quinolin-2(1H)-one 407.1

Example 24

3-(5-Mor pholin-4-yIlbenzimidazel-2-yl)-4-{{oxolan-2-ylmethyl)amino]-1-
benzylhydroquinolin-2-one
The title compound was synthesized as described in Example 19,
5  Method D using 2-aminomethyltetrahydrofuran. The product was used without

purification.

3-(5-Morpholin- ¢ylbenzumdazol-z-yl)w[(oxolan—z—ylmethyl}ammo]-
hydroguinolin-2-ene

The title compound was obtained as a yellow solid after
10 debenzylation of 3-(5-morpholin-4-yibenzimidazol-2-yI)-4-[(oxolan-2-
ylmethyT)amino}-1-benzylhydroquinolin-2-one using the procedure described in
Example 16. LC/MS m/z 446.5 (MH+), R: 2.19 minvtes.

Example 25
4-{[2-(Methylamine)ethyl}amino}-3-(5-morpholin-4-yibenzimidazol-2-y})-1-
benzylhydroquinolin-2-one

The title compound was synthesized as described in Example 19,
Method D using 1-terr-butoxycarbonyl-1-methylethylenediamine. - The product was

used without purification.

4-{[2-(Methylamino)ethylJamino}-3-(S-morpholin-4-ylbenzimidazol-2-
20 yhhydroquinolin-2-one
| The title compound was obiained as a yellow solid after
debenzylation of 4-{[2-(mmethylaminc)ethyljamino}-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.

15  LC/MS m/z 419.4 (MH+), R 1.50 minutes.



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[n0-345-(4-cyclohexylpiperazin-1-y1)- am _173-

Example 26
tert-Butyl-3-{[3-(5-morphelin-4-ylbenzimidazoi-2-yl)-2-oxc-1-benzyl-4-
hydroquinoelyljamino } pyrrolidinecarboxylate

The title compound was synthesized as described in Example 19,
5 Method DD using l—z‘en—butoxycarbonyl~3—ammopyrrolidirie. The product was used

without purification.

3-(5-Morphoelin-4-ylbenzimidazol-2-yl)-4-(pyrrolidin-3-ylamino)hydrogninolin-2-
one
The title compound was obtained as a yellow solid after
10  debenzylation of tert-butyl-3-{[3-(5-morpholin-4-yibenzimidazol-2-y1)-2-0x0-1-
benzyl-4-hydroguinolylJamino jpyrrolidinecarboxylate using the procedure described

in Example 16. LC/MS m/z 431.4 (MH+), R: 1.50 minutes.

Example 27

4-[{(28)-2-Amino-4-methylpentyl)aminoc]-3-(5-morpholin-4-ylbenzimidazol-2-yl)-
15  1-benzylhydroguinolin-2-one

_ The tifle compound was synthesized as described in Example 19,
Method D using (25)-2-tert-butoxycarbonylamino-4-methylpentylamine. The

product was used without purification.

4-[((25)-2-Axino-4-methylpentylyamine]-3-(S-morpholin-4-ylbenzimidazol-2-
20  yhhydroquinolin-2-one
The title compound was obtained as a yellow solid after
debenzylation of 4-[((25)-2-amino-4-methylpentyl)amino]-3-(5-morpholin-4-
ylbenzimidazol-2-yh)-1-benzylhydroguinolin-2-one using the procedure described 1n

Example 16. LC/MS m/z 461.4 (MH+), Rr 1.78 minutes.



443.1 1H-benzimidazol-2-yllquinolin-2(1H)-one 117 4-a mi no-3-{613-(d iethyl amino)pyrrolid In-1-
y1]-1H-benzimidazol-2-Aquinolin-2(1H)one 417.1 118 4-amino-346-(4-pyridin-2-ylpiperazin-1-y1)-
1H-benzimidazor-2-ylJquinolin-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-2-0xo-1,2-dihydroquinolin-3-yly 194
N-methyl-N-(l—methyIpipericiin4-y1)-1Hbenzimidazole’-ﬁécérboxamide 431.3 122

Example 28
t-Butoxycarbonjl protected 4-{((25)-2-amino-3-methylbutyl)amino]-3-(5-
morpholin-4-ylbenzimidazol-2-yi)-1-benzylhydroquinolin-2-ene
The title compound was synthesized as described in Example 19,
5  Method D using (25)-2-fert-butoxycarbonylamino-3-methylbutyiamine. The

product was used without purification.

4-[({2S)-2-Amine-3-methylbutylamino}-3-(5-morpholin-4-ylbenzimidazol-2-
yhhydrogquinolin-2-one
The title compound was obtained as a yellow solid after
10 debenzylation of 4-[((25)-2-amino-3-methyibutyl}amino}-3-(5-morpholin-4-
ylbenzimidazol-2-yl)-1-benzylhydroquinolin-2-one using the procedure described in
Example 16. The t-butoxycarbonyl group is removed under the reaction conditions.
LC/MS m/z 447.5 (MH +}, Rr 2.96 minutes.

_ Example 29
15  4-Amino-3-(5-morpholin-4-ylbenzimidazol-2-yi)-1-benzylhydroquinolin-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-morpholin-4-yibenzimidazol-2-y}hydroquinolin-2-one

20 The title compound was obtained as a bright yellow solid after
debenzylation of 4-amino-3-(5-morpholin-4-ylbenzimidazol-2-yi}-1- .
benzylhydroquinolin-2-one using the procedure described in Example 16 and
purification by reversed-phase HPLC. LC/MS m/z 362.3 (MH+), R, 1.61 minutes.

Example 30
25  3-Benzimidazol-2-yl-4-hydroxy-1-benzylhydrequinolin-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 _



4-amino-3-(54[4-(1-methylethyl)piperazin- 1-Acarbon}4}-1H-benzimidazel-2- yOquinolin-2(1H)-one
431.3 123 4-a m in0-345-(4-methyl pi perazi n-1 -yl)-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-benzimidazol-2-yllquinolin-2(1HYone 394.5 127 345-[(4.acetylpiperazin-I-Acarbonyl1-1H.
benzirnidazol-2-y1)-4-aminoquinolin-2(1H)one 431.3 12é%§-'amino-3-(5-{[(31R)-3-
(dimethylamino)pyrroiidin-1-yljcarbonyll1H-benzimidazol-2-Aquindin-2(1H)one 417.4

white solid and used without further purification. LC/MS m/z 368.4 (MH+-), R

2.99 minutes.

3-(Benzimidazol-2-yl}-4-chloro-1-benzylhydroquinolin-2-one
The title compound was synthesiz,e'd as described in Example 19,
5 Method D using 3-benzimidazol-2-yl-4-hydroxy-1-beazylhydroquinolin-2-one. The

crude product was used without purification.

Example 31
3-Benzimidazol—Z—yl-A!—(methylamino)hyquuinolin—Z—one
The benzylated title compound was synthesized as described in
10 Example 19, Method D using methylamine and. 3-(benzimidazol-2-yl)-4-chloro-1-
benzylhydroquinelin-2-one. The produét was obtained after debenzylation as a |
yellow solid using the procedure described in Example 16. LC/MS m/z 291.3
(MH+), R 1.64 minutes. '

Example 32
15 3-Benzimidazol-2-yl-4-(ethylamino)hydroquinelin-2-one _
The benzylated title compound was synthesized as described in
Example 19, Method D using ethylamine and 3-(benzimjdazol—2—y])-4—chlqro—1-
benzylhydroquinolin-2-one. The title compownd was 6btaiﬁed after debexizylatian
as a yellow solid using the procedure described in Example 16. LC/MS m/z 305.3
20 (MH+), R 2.01 minutes.

Example 33
3-Benzimidazol-z-yl—4-[(oxo!an-z-ylmethyi)amino]hydroquinolin-i;for_le
The benzylated title compound was synthesized as described in
Example 19, Method D using 2-aminomethyltetrahydrofuran and 3-(benzimidazol-
25 2—y1)-4—ch10ro—I-benzylhydroquinolin-z—one. The title compound was obtained after
debenzylation as a yellow solid using the procedure described n Example 16.

LC/MS m/z 361.2 (MH+), R 1.74 minutes.



-140- 129 4-arnino-3-(5-{[(3S)-3- 417.4 (di meth yla mino)pyrrolidin-1-yljca rbonyll-
1H-benzimidazol-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-ylIqlanéolin-Z(lH)-one

_ Example 34 _
3-Benzimidazol—2-yl—4-[(4—piperidylmethyl)amino]hydroqﬁinolin-z-one
The protected title compound was synthesized as described in
Example 19, Method D using 1-terf-butoxycarbonyl-4-aminomethyipiperidine and
5 3-(benzimidazol-2-yl)-4-chloro-1-benzylhydroquinolin-2-one. The title compound
was obtained after deprotection and debeunzylation as a yellow solid using the

procedure described in Example 16. LC/MS m/z 3743 (MH+), R: 1.29 minutes,

Example 35
3-Benzimidazol-2-yl-4-[(4-fluorephenyl)amine}hydroqninolin-2-one
10 The benzylated title compound wés synthesized as described in
Example 19, Method D using 4-fluorcanilive and 3-(benzimidazol-2-yl)-4-chloro-1-
benzylhydroquino]in-ﬁ—onc. The title compound was obtained after debenz‘ylation-
as a yellow solid using the procedure described in Exampile 16. LC/MS m/ 371.2
(MH+-), R 1.92 minutes.

15 ' Example 36
3-Benzimidazolé!.-yl—-i-(methoxﬁimino)hydroquinﬁl-i-n-z-one
The benzylated title compound was synthesized as described in
Example 19, Method D using O-methylhydroxylamine and 3-(benzimidazol-2-yh)-4~
chloro-1-benzylhydroquinolin-2-one. The title compound was obtained after
20  debenzylation as a yellow solid using the procedure described in Example 16.
LC/MS m/z 307.3 (MH+), Rr 1.77 minuotes.

Example 37
3-Benzimidazol-2-yl-4-(benzimidazol-6-ylamino)hydroquinolin-2-one
The benzylated title compound was synthesized as described in
25  Example 19, Method D using 5-aminobenzimidazole and 3-(benzimidazol-2-yl)-4-
chloro-1-benzylhydroquinolin-2-one. The title cc;mpound was obtained after
debenzylation as a yellow solid using the procedure described in Example 16.
LC/MS m/z 393.4 (MH+), R 1.41 minutes. |



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-oxo0-1,2-dihydroquinolin-3-y1)-
N42-(dimethylarnino)ethyll-N-methyl-1Hbenzimidazole-5-carboxamicle 405.3 136
2-(4-amino-2-o0xo0-1,2-dihydroquinolin-3-yl)-
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]-1HbenzimidazoI-ZE%Equinolin-Z(lH)-one, 415 2138 4-am
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-benziExampdd-2yl)quinolin-2(1H)-one 403.2 140

3-Benzimidazol-2-yl-4-(phenylamino}hydroguinoln-2-one
The benzylated title compeound was synthesized as described in
Example 19, Method D using antline and 3-(benzimidazol-2-y1)-4-chlore-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 m/z 353.4
(MH+), R:2.38 minutes.

Example 39
3-Benzimidazol-2-yl-d-(quinuclidin-3-ylamino)hydroquinolin-2-one
10 The benzylated title compound was synthesized as described in
Example 19, Method D using 3-aminoqguinuclidine and 3-(benzimidazol-2-y1)-4-
chloro-1-benzylhydroguinolin-2-one. The title componnd was obtained after
debenzylation as a vellow solid using the procedure described in Exampie 16.

LC/MS m/z 386.4 (MH+), R 1.82 minutes.

15 : Example 40
3-Benzimidazol-2-yl-4-[ (imidazol-5-ylmethyl)amino]hydroquinolin-2-one
The benzylated title compound was synthesized as described in
Exampie 19, Method D using 4-aminomethyl-1H-imidazole and 3-(benzimidazol-2-
yl)-4-chloro-1-benzylhydroquinolin-2-one. The title compound was obtained after
20  debenzylation as a yellow solid using the procedure described in Exainple 16.
LC/MS m/z 357.4 (MH+), R 1.34 minutes.



ethyl 4-{[2-(4-amino-2-0x0-1,2- 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- yimethyDamino]-1H-benzimidazol-2- yl)quinolin-2(1H )-one -141-
145 ethyl 44[2-(4-amino-5-11uoro-2-0xo-1,2- dihydroq"&ﬁ'ﬁilin-3-y1)-1Fl-benzimidazoi-S-
yilaminolpioeridine-1-carboxylate 4-amino-5-fluoro-345-(piperidin4-yfamino)-
1H-benzimidazol-2-yliquinolin-2(1H)-one 465.5  Example 41

3-Benzimidazol-2-y1-4-{morpholin-4-ylamino)hydroquinolin-2-one

' . The benzylated title compound was synthesized as described in

Example 19, Method D using 4-aminomorpholine and 3-(benzimidazol-2-y1)-4-
5  chioro-1-benzylhydroquinolin-2-one. The title compound was obtained after

debenzylation as a yellow solid using the procedure described in Example 16.

LC/MS m/z 362.4 (M +), R/ 1.42 minutes.

Example 42
3-Benzimidazol-2-yl-4-hydrazinohydrogquinolin-2-one
10 : The benzylated title compound was synthesized as described in
Example 19, Method D using hydrazine and 3-(b.enzimidazol—2~y1)-4-chl'oro—1-
benzythydroquinolin-2-one. The title compound was obtained as a yellow solid
after debenzylation using the procedure described in Example 16. LC/MS m/z
292.3 (MH+), R 1.19 minutes.

15 Example 43

3-Benzimidazol-2-yl-2-oxohydroguinoline-4-carbonitrile
3-Benzimidazol-2-y}-4-chloro-1-benzythydroguinolin-2-one (1 eq)

was dissolved in DMA, and CuCN (10 eq) was added in one portion. The reaction
mixture was stitred at 90°C overnight. The resulting mixture was allowed te cool

20 to room temperature, water was added, and the erange pfecipitate was removed by
filtration. The solid was treated with a solution of hydrated FeCls at 70°C for 1
hour. The suspension was centrifuged and the solution removed. The remaining
solid was washed with 6N HCI (2 times), sat. Na:COs (2 times), water (2 times)
and Iyophilized. The resulting powder was dissolved in 1 mL of triflic acid and

25 heated at 60°C overnight. The resulting mixture was coeled to 0°C and water was
slowly added. Sarurated 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 m/z 287.1 (MH+), R

1.89 minutes.



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-bromolH-benzimidazol-2- yl)quinolin-2(IH)one 357.1 150
N,N-dhethyl-2(2-ox0-1,2-dihydmquinolin- 3-yl)-1H-benzimidazole-5-carboxamde 333.1 151
4-amine-3-(5-thien-2,11-1H-benzimidazoir-2- yOquinolin-2(1H)-one 359.2 152

10

15

20

25

-129-

Example 44
Ethyl 2-(5,6-dimethylbenzinaidazol-2-yl)acetaie
The title compounnd was synthesized as described in Example 1 using
4,5-dimethylbenzene-1,2-diamine. The crude yellow oil was purified first by silica
gel chromatogrz;phy (96.5:3.0:0.5, CH2Ck:MeQH:EnN), and then by
recrystallization from foluene to yield the title compound as a pale, yellow solid.

LC/MS m/z 233.1 (MH+), R: 1.73 minutes.

3-(5,6-Dimethyibenzimidazol-2-yl)-4-hydroxy-1-benzylhydroquinolin-2-cne
The title compound was synthesized as described i Example 16,
Method C using éthyl 2—(5,6~dimethylbenzimidazol-fl—j'])acétate. The crude
material was purified by silica gel chromatography (98.5:1.5, CH:Cl:MeOH) to
yield the title compound as a yellow solid. LC/MS m/z 396.2 (MH +), R: 3.60

minutes.

3-(5,6-Dimethylbenzimidazol-2-y1)-4-chloro-1-benzylhydroquinelin-2-one

The title compound was synthesized as described in Example 19,
Method D using 3-(5,6-dimethylbenzimidazol-2-y1)-4-hydroxy-1-
benzylhydroquinolin-2-one. The title compound was obtained as an orange-yellow

solid. LC/MS m/z 414.2 (MH4), R 2.47 minutes.

tert-Butyl 3-{[3-(5,6-dimethylbenzimidazol-2-yl}-2-oxo-I-benzyl-4-
hydrequinolyl}amzine }piperidinecarboxylate

The title compound was synthesized as described in Example 19,
Method D using 1-feri-butoxycarbogyl-3-aminopiperidine. The crude material \;vas
purified by silica gel chromatography (99:1 CH2Cla:MeOH) to yield the title
compound as a yellow solid. LC/MS m/z 578.5 (MH+), R 3.05 minutes.

3-(5,6-Dimethylbenzimidazol-2-yl}-4-(3-piperidylamino)hydreguinolin-2-one
tert-Butyt 3-{[3-(5,6-dimethylbenzimidazol-2-y1)-2-o0x0-1-benzyl-4-
hydroguinolylJarmino }piperidine-carboxylate was debenzylated as described in .
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+), R 1.61 rm'nﬁtes.



2-(4-amino-2-ox0-1,2-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(IH)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 reasgnable skill in the art using commercially
available materials. -142- Example Name LC/MS raiz“%ﬂ 155
21-[(3R)-1-azabicyclo[2.2_2]oct-3-y!'amino]- 3-(1H-benzimidazol-2-y1)-7-chloro-6-
iodoquinolin-2(1H)one Example 45

3H-Imidaze[4,5-b)pyridin-2-ylacetonitrile

Eﬂiyl cyanoacetate (1.5 eq) and 2,3-diaminepyridine (1 eq) were
5 heated at 185°C 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 m/z 159.1 (MH+), R0.44

mimates.

Ethyl 38-imidazo[4,5-blpyridin-2-vlaceiate

10 3H-Imidazo[4,5-b)pyridin-2-ylacetonitrile was suspended in EtOH,
and gaseous HCl was bubbled through for 3 hours. The suspension initiaily seemed
to dissolve, but a precipifate started forming almost immediately. The reaction

. mixture was cooled to 0°C and a cold saturated NalICOs solution wasl carefully

added. Solid NaHCOs was also added to bring the pH to a value of 7.6. The

15  aqueons phase was then extracted with EtOAc, and the organic extracts were dried
(NaSO4). After evaporation of the solvent nnder reduced pressure, the residue was
purified by chromatography on silicaget (10% MeOH in CH2CL with 1% EtsN)
providing the desired product as a light brown solid. LC/MS m/z 206.1 (MH+), R:

.97 minutes.

20 4-Amino-3-(3H-imidazo[4,5-b]pyridin-Z-yl)quinelin-2(1H)-one
LiHMDS (3.0 eq) was added to ethyl 3H-imidazof4,5-blpynidin-2-

yiacetate (1.0 eq) in THF at ~78°C. After 20 minutes, a solution of 2-
aminobenzenecarbonitrile (1.1 eg) in TﬂF was added. The resulting mixture was -
allowed to warm to room temperature, stirred for 3 hours, and then refluxed

25  ovemnight. The mixture was cooled to 0°C and quenched with an agueous saturated
NH4C! 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 m/z 278.2
(MH+), R 1.82 minutes,



547 156 4-[(3R)-1-aza bicyclo[2_2.2joct-3-y1la 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]00ot-3-yla
rninol- 3-(1H-benzim idazol-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-benzinUgiazoI-Z-yO-6-bromoquinolin2(1H).-one 465
161 4-[(3R)-1-azabicyclo[2_2.2]oct-3-ylamino} 3-(1H-be'riziirﬁidazor-Z-yI)-2-oxo-1,2- :
dihydroquinorine-6-carbonitrile 411 ,

Example 46

6-Morpholin-4-yl-3-nitropyridin-2-amine
Morpholine {4 eq) was added to a suspension of 6-chloro-3-
nitropyridin-2-amine (1 eq) in CH3CN, and the reaction mixture was stirred at
5 70°Cfor 5 hours. The solvent was evaporated under reduced pressure, and the
residue was triturated with ether to afford the desired compound as a bright yellow

pewder. LC/MS m/z 225.0 (MH-), R:1.79 minutes.

Ethyl (5-morphelin-4-yl-3H-imidazof4,5-b]pyridin-2-yl)acetate
To a solution 6—chloro-3~njtfopyridin-2-amine (1.0 eq) in EtOH was
10 added Pd/C (0.1 eq). The reaction vessel Was_'repea_tcdly purged with hydrogen and
then stirred under a hydrogen atmosphere (1 atm) for 18 hours. Ethyl 3-ethoxy-3-
iminopropancate hydrochloride (2.0 eq) was added in one portion, and the reaction
rrﬁxture was refluxed ovem.ight; The reaction mixture was cooled to room
temperatore, filtered through a celite plug, and the phug was washed with EtOH.
15 After evaporation of the solvent under reduced pressure, the residve was purified by
silica gel chromatography (5% MeOH in CH2Clz with 1% EtsN) providing the
desired product as a brown solid.- LC/MS m/z 291.3 (MH+), R 1.71 minutes.

4-Amino-3-(5-morpholin-4-y}-3H-imidazo[4,5-b]pyridin-2-yhquinolin-2{1H)-one
_ The title compound was synthesized as described in Example 45,

20  Method E using ethyl 2-(5-morpholia-4-ylimidazolo[5,4-b]pyridin-2-yl)acetate and
2-aminobenzenecarbonitrile, with a medified workup procedure.. Afier quenching
with a saturated aqueous ammonium chioride solution, the two phases were
separated and the aqueous phase extracted with EtOAc. 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 m/z 363.2 (MH+), R:2.20

minutes.



162 4-[(3R)-1-azabicyclo[2.2.210ct-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-benzimidazol1-2-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- dichloroquinolin-2(1H)-one 455 165 144[(3S)-1-azabicyclo[2.2.210ct-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-[(3%33-‘1 -azabicyclo[2.2.2]oct-3-ylaminol-3-
(1H-benzimidazol-2-y1)-7-(dimethylamino)- 6-fluoroquinolin-2(1H)-one 448 168
4-{(3R)-1-azabicyclof2.22}oct-3-yfaminol- 3-(1H-benzinkgde ¢¥2-y1)-5-fiuoroquinolin2(1H)one

4—Amjno—5-[(2R,6S)—2,6—dimgthyhnorpho]in—4~yl]—3—(3H—imidazb{4,5-b]pyridin—
2-yl)quinelin-2(1H)-one
LiPIMbS (3.0 eq) was added to ethyl 3H-imidazo[4,5-b]pyridin-2-

5  ylacetate (1.0 eq) in THF at -78°C. After 20 minutes, a solution of 2-amino-6-
[(QR_,66’)-2,6~dimethylmorph0]jn—4—~yl]benzonitri}.e (1.1 eq) in THF was added. The
resulting mixture was aliowed to warm to room temperature, stirred for 2 hours and
then heated to 60°C overnight. The mixture was cooled to 0°C and quenched with
an aqueous saturated NH4aCl sointion. The aqueous phase was extracted with

10 CHzCl: (5 tumes) and the organic éxtracts were collected, dried (NaxSQ4}, and
concentrated. The crude product was purified by HPLC. LC/MS m/z 391.2 -
(MH-+), Rr 2.35 minutes.

| Example 48

Eihyl .{5- [3-(dimethylamino)pyrrolidia-1-yij-3 H-imidazo[4,5-b]pyridin-2-

15 yl}jacetate :

6-chloro-3-nitro-2-aminopyridine (1.0 eq) and 3-

(dimethylamino)pyrrolidine (1.1 eq) were dissolved in CHsCN and
diisopropyiethylamine(2.0 eq) was added. The reaction mixture was heated at 70°C
overmght. The solution was cooled to room temperature, and the sclvent was

20 evaporated. The residue was triturated with ether and water and dried under
vacuum (LC/MS m/z 252.2 (MH+), R 1.09 minutes). The isolated preduct (1.0
eq) and 10% Pd/C (0.1 eq) were suspended in anhydrous EtOH at room
temperature. The reaction flask was evacuated and subsequently filled with He.
The resulting mixtore was allowed to stir under a hydrogen atmosphere overnight.

!5 Ethyl 3-ethoxy-3-iminopropanoate hydrochloride (2.6 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 CH2Clz and concentrated NH:OH was added until a pH of 11 was achieved. The
NH4C1 thus formed was filtered off. The two phases were separated, and the

0 organic phase was dried (Na2S0O4). Evaporation of the solvent and trituration of the



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[2.2.210ct-3-ylaminoi-3- (1H-benzimidazol-2-y1)-6-fluoro-7-(1
Himidazol-1-yl)quinolin-2(1H)-one 471 172 4-[(3R)-1-azabicyclo[2.2.2]oct-3-ylarnino]- 341H-benzimid
azol-2-y1)-644- (methykoxy)phenyliquinolin-2(1H)-one 493 173
44(33)-1-azabicyclo[2.2.2loct-3-ylamino] 3-- (1H-benzirni aaioi-Z-O)-64Iuoro-7-
morpholin.-4-ylquinolin:2(1H)-one 490 174 4-[(3R)-1-azabicyclo[2.2.2]act-3-ylarninol-
6,7-difluoro-343H-imidainid Githipyiréd pava-aytuinebing@¢iid)-ch€/MS m/z 318.1 (MH4+), R 1.11

minufes.

4~Amiu0—3-{5—[3—(dimethylamino)pyrrolidinf-1-yl]—3H-imidazo[4,5—b]pyridin-z—
¥} quinolin-2(1H)-one-

5 LiHMDS (3.5 eq) was added to ethyl {5-3-
(dimethylamino)pyrrolidin-1-yl]-3H-imidazo[4,5-blpyridin-2-y1}acetate (1.0 eq) in
THF at -40 °C. After 10 mimutes, a selution of 2-aminobenzenecarbonitrile (1.1
eq) in THF 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 NHaCI (aq, saturated). The aqueous
. phase was extracted with CH2Cb (5 times). The product crashes out of the organic
solution during the extractions. Evaporation of the solvent under redoced pressure
afforded a brown solid that was triturated repeatedly with MeOH and acetone to

obtain a yellow greenish powder. LC/MS m/z 390.2 (MH +), R 1.48 minutes.

15 _ Example 49
2-(4-Ethylpiperazinyl)-6-nitrobenzenecarbonitrile
2,6-Dinitrobenzenecarbonitrile (1.0 eq) and ethylpiperazine (3.6 eq)
were dissolved in DMF. The resulting solution heated at 9G°C for 2 hours. The
solution was cooled to room temperature and poured into H20. A precipitate
20 formed which was filtered to yield the desired product as a brown solid. LC/MS
m/z 260.1 (MH+), R/ 1.69 minutes.

6—Amino-2—(4-eth5flpiperazinyl)benzenecarbonitrile
2-(4-Ethylpiperazinyl)-6-niirobenzenecarbonitrile (1.0 eg) was
dissélved in FtOH and EitOAc. The flask was purged with N2, and 10% Pd/C (0.1
25  eq) was added. The flask was evacuated and purged with Hz three times. The
resulting mixtre was stirred overnight at room temperature. The mixiure was

filtered through Celite, and the filter pad was washed with EtOAc. The solvent was



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-ylamin0]-3-(3H-imidazo[4,5-b]pr)%/ idin-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-ylquirsatiov2d ¥hl)ane b3itd@dk the desired product as a yellow solid. LC/MS m/;

231.2 (MH+), Ri1.42 minutes.

4-Amino-3-(1 H-benzimidazol-2-yl)-5-(4-ethylpiperazin-i-yl}quinolin-2(1H)-one
t-Buli (3.1 eq) was added to ethyl 2-benzimidazol-2-ylacetate (1.0
5  eq) and 6-amino-2-(4-ethylpiperazinyl)benzenecarbonitrile (1.0 eq) in THF at 0°C.
The reaction was stirred overnight. The resulting mixture was quenched with
NH4C1 (aq, saturated) and extracte with EtOAc. The combiped organic layers
were washed with Hz0 and brige, dried over Na:SOs, filtered, and concentrated in
vacio 1o yield a brown solid. The crude material was triturated with CH2Clz and

10 MeOH to provide a tan solid. LC/MS m/z 383.1 (MH+-), R:1.80 minutes.

" Examples 50-154
The 2-aminobenzonitriles of 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
15  shown above (e.g. Examples 1, 2, and 49). The anhydride 6-chloro-1-
(phenylmethyl)-2H-3, 1-benzoxazine-2 ,4(1H)-dione was synthesized following the
general isatoic anhydride synthesis methods described in J. Med. Chem. 1981, 24
(6), 735 and J. Heterocycl. Chem. 1975, 12(3), 565.

The benzimidazole acetates were formed by reacting aryl diamines
20 with ethyl 3-ethoxy-3-iminopropanocate hydrochloride as shown in Example 1. The
requisjte diamines used in the syntheses are also readily recogmizable 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-
aminobenzontiriles were coupled with the benzimidazole acetates using method B,

25  the coupling method of example 49, or the general procedure set forth below.



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-
ylaminol-3-(3H-imidazo[4,5-b]pyridin-2-yi)- 2-oxo0-1,2-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-benzimidazdi3§3y1)-6-fluoro-?-[(2-
pyridin-2-ylethyDaminolquinolin-2(1H)-one 525
Method E
LiHMDS (3-4 eq) was added 1o the benzimidazole acetate (1.0 eq) in
THF (at a constant temperature ranging from -78°C o 0°C). After 20 minutes, a
solution of the 2-aminobenzonitrile (3.1 eq) in THF was then added. The resulting
5  mixtare was allowed to warm to room temperature, stirred for 1-3 hours and was
then heated to approx. 40°C - 65°C (1 hour to 12 hours}. The mixture was cooled
to 0°C and quenched with NH4Cl (aq, saturated). The aqueous phase was extracted
with CH2Clz or EtOAc, and the organic extracts were collected, dried (NaxSQ4),
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 miz
_ ‘ {(MH+) -
50  |[4-amino-3-{5-[(3S)-3- - 3894
{dimethylamino)pyrrolidin-1-y{[-1H-
benzimidazol-2-yl}quinolin-2{1H}-ane
51 4-[{3S})-1-azabicyclof2.2.2Joct-3-ylamino]-3- 420
{1H-benzimidazol-2-yi}-6-chloroquinalin-
2(1H)-one.

52  4-[(3R)-1-azabicyclo[2.2.2]oct-3-ylamino]- 420
3~(1H-benzimidazol-2-yl}-6-chloroguinolin-
. 12(1H)one _

53  {3-(1H-benzimidazol-2-y1)-4-[(3R)-3- 374.2
{dimethylamino)pyrrofidin-1-yllguinotin-
2(1H)-one
54 |3-(1H-benzimidazol-2-yi)-6-chloro-4-{{(3R}- 408.1
3-{dimethylamino)pyrrolidin-1-yi]quinolin-
2{1H}-one
55  4-amino-3-[5-(4-ethylpiperazin-1-yi}1H- 403.2
benzimidazol-2-yl]-1-methylgquinolin-2{1H)-
one _

56 4-amino-3-(6-piperazin-1-yi-1H- : 361.2
benzimidazol-2-yl)quinglin-2(1H}-cne
57 4-amino-3-[6-(pyridin4-yImethyi)}-1H- - 368.2
benzimidazol-2-yljquinolin-2(1H)-one
58  l4-amino-3-{5-[(3R,58}-3,5- _ 3894
dimethylpiperazin-1-yl}-1H-benzimidazol-2-
yllquinolin-2(1H)}-one




186 44(33)-1-azabicyclo[2.2.210ct-3-yla rnino]-3-
(1H-benzimidazol-2-A-6-fluoro-7-piperidinl-ylquinolin-2(11-0-one 488 187 6-ch
loro-3-(3H-imidazo[4,5-b]pyrid in-2- yl)quinolin-2(1H)-one 298 188 ethyl
1-[4-[(3S)-1-azabicyclo[2.22]oct-3- yl a minol1-3-(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-henzirri'i%i%tzol-z-yl)-&fluoro-?-
pyrrolidin-1-ylquinolin-2(1H)-one

59 4-amino-3-{5-(4-methylpiperazin-1-yl}-1H- 375.2
benzimidazol-2-yijquinolin-2(1H)-cne

60 4-agmino-3-(6-methyl-5-morpholin-4-yi-1H- 376
benzimidazol-2-yl)quinolin-2(1H)-one :

61 4-amino-3-{5-{(1-methylpiperidin-3-yl)oxy}- 390.1
1H-benzimidazol-2-yl}quinolin-2(1H)-one

62  |4-amino-3{5-[(2R,65)-2,6- -408.2

dimethylmorpholin-4-yi}-6-fluoro-1H-
benzimidazol-2-yliquinotin-2(1H}-one

G3 4-amino-3-{5-[(1-methylpyrrolidin-3-yhoxy]- 376.2
1H-benzimidazol-2-yijquinclin-2(1H}-one

64 4-amino-3-{5-{4-methyl-1,4-diazepan-1-yl)- 389.2
1H-benzimidazol-2-yllquinolin-2(1H}-one ]

685  j4-amino-3-{5-{(3R}-3- 388.2

(dimethylamino)pyrrolidin-1-yil-1H-
benzimidazol-2-yl}quinolin-2(1H)-one
66 4-amino-6-chloro-3-{5-[(3R)-3- 423
{dimethylamino)pyrrolidin-1-yl}-1H-
benzimidazol-2-yl}quinolin-2(1H)-one
67 ethyl {4-[2-(4-amino-2-0x0-1,2- 447 2
dihydroquinolin-3-yi)-1H-benzimidazol-6-
yilpiperazin-1-yliacetate

68 4-amino-34{6-[methyi(1-methylpiperidin-4- 403.1
yhamine]-1H-benzimidazol-2-yl}quinolin-
Z2(1H)-one 5

69 3-[6-(4-acetyvipiperazin-1-yl)}-iH- 403.3
benzimidazol-2-yi}-4-aminoquinolin-2(1H}-
one

70 {4-amino-3-[6-(1,4-bipiperidin-1-yl)-1H- 443.3
benzimidazol-Z-yliquinolin-2(1H}-one

71 2-(4-amino-2-oxo-1,2-dihydroquinotin-3-yl}- 321.2
1H-benzimidazole-6-carboxylic acid '

72 4-zmino-5-{methyloxy}-3-[6-(4- 405.3

methylpiperazin-1-y})-1H-benzimidazol-2-
viJquinofin-2{1H}-one

73 4-amino-3-{6-{4-{1-methylethyl}piperazin-1- 403.3
yl}-1H-benzimidazol-2-yi}quinolin-2(1H})-
one '

74 {4-{2-(4-amino-2-oxo-1,2-dthydroquinoiin-3- 419.2

yi)-1H-benzimidazol-6-yl]piperazin-1-
vilacetic acid

75 14-{(3S)-1-azabicyclo{2.2.2]Joct-3-ylaminal-3- 386.1
{1H-benzimidazol-2-yl)quinolin-2(1H)-one-

76 14-{3R)-1-azabicyciof2.2.2}oct-3-ylamino]- 386.1
3-{1H-benzimidazoi-2-yl)quinolin-2(1H)-one

77 4-amino-3-[5-(4-ethylpiperazin-1-yi}-1H- 389.1

benzimidazol-2-yllquinclin-2(1H)-one




474 191 4-1(3R)-1-azabicyclo[2.2.2]loct-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-azabi

(1H-benzimiclazol-2-y1)-641uoro-7-[(2-

€lo[2.2.2]oct-3-ylarnino]-3-

78

4-amino-3-{5-{(2S,55)-2-
[{dimethylamino)methyl}-5-
methylimorpholin-4-yi}-1H-benzimidazol-2-
yhquinolin-2{1H})-one

4333

—

79

4-amino-6-chloro-3-{5-(4-methylpiperazin-
1-yh)-1H-benzimidazol-2-yilquinoclin-2{1H)-
one :

409.2

80

4-amino-6-chioro-3-(5-[(35)-3-
{dimethylamino)pyrrolidin-1-yi}-1H-
benzimidazol-2-yl}quinolin-2{1H)-one

423.1

&1

4-amino-5,6-dichloro-3-{5-[(35)-3-
{dimethylamino)pyrrolidin-1-yi]-1H-
benzimidazol-2-yl}guinolin-2{1H}-one

457.2

82

4-amino-5,6-dichloro-3-[5-(4-
methyipiperazin-1-yi)-1H-benzimidazol-2-
vliguinolin-2(1H)-one-

4432

83

4-amino-3-(1H-benzimidazol-2-yl}-6-
[{pyridin-2-vimethyloxy]guinolin-2{1H)-one

384.2

84

4-amino-3-(1H-benzimidazol-2-yl}-6-
K2R,65)-2,6-dimethyimorpholin-4-
yilquinolin-2{1H)-cne

390.1

85

4-amino-3-(1H-benzimidazol-2-yl)-6-
morpholin-4-ylquinclin-2(1H)-one

362.2

86

4-amino-3-(1H-benzimidazol-2-y1)-5-[(1-
methylpiperidin-3-ylioxy]quinolin-2{1H)-cne

390.2

87

. [4-amino-3-(1H-benzimidazol-2-yl}-5-

[{pyridin-2-ylmethylJoxyiquinolin-2(1H}-one

384.1

88

4-amino-3~(5-morpholin-4-yl-1H-
benzimidazol-2-y1)-5-[(pyridin-4-
yimethyloxyiquinolin-2{1H}-one

469.2

59

4-amino-3-(1H-benzimidazol-2-y1}-5-
(methyloxy)quinoiin-2(1H}-one

307.1

90

4-amino-3-(5-methyl-1H-benzimidazol-2-
vI)»-5-(methyloxyYquinolin-2{1H)-one

321.1

91

4-amino-3-{5-[(2R,68}-2,6-
dimethylmorpholin-4-yl}-1H-benzimidazol-
2-y)k5-(methyloxy)quinolin-2{1H)-one

420.2

92

4-amino-3-(1H-benzimidazol-2-yl)-5-
morpholin-4-yiguinolin-2(1H}-one

362.2

a3

4-amino-3-(1H-benzimidazol-2-yi)-5-
[(2R,65)-2,8-dimethylmorpholin-4-
ylJauinoiin-2(1H)-one

380.2

94

4-amino-3-(1H-benzimidazol-2-yl)-5-(4-
methylpiperazin-1-yhguinolin-2(1H)-one

375.1

05

4-amino-5,6-dichloro-3-{5-morpholin-4-yi-

1H-benzimidazol-2-yi)quinolin-2(1H)-one

430




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- (81H imidazo[4,5- flqumolln -2-
yl)quinolin-2(1H)-one

96 3-{5-[(2-morpholin4-yiethyl)oxy]-1H- 391.3
benzimidazol-2-yiiquinolin-2(1H}-one

97  l4-amino-3-{5-{(3-pyrrolidin-1-yipropyljoxyl- 404
1H-benzimidazol-2-yl}quinolin-2(1H}-one

o8 4-amino-3-{5-{(3-morpholin-4-ylpropyl)oxy]- 420.4
1H-benzimidazol-2-yl}quinolin-2(1H)-one _

89  l4-amino-6-fluoro-3-(5-morpholin-4-yl-1H- 380
benzimidazol-2-yl}quinolin-2(1H)-one

100 |4-amino-3-{5-[3-(dimethylamino)pyrrolidin- 407

T-yil-1H-benzimidazot-2-yl}-6-
fluoroguinolin-2(1H)-cne =
101 [4-amino-3-{1H-benzimidazol-2-yi}-6- 295

fluoroguinelin-2(1H)-one

102 |4-amino-3-(B-fluoro-5-morpholin-4-yl-1H- 380
benzimidazol-2-yl)quinolin-2(1H)-one

103 |4-amino-3-{b-[{ietrahydrofuran-2- 377

yimethyl)oxyl-1H-benzimidazol-2-
vitquinolin-2{1H)-one

104  4-amino-6-fluoro-3-(6-fluoro-5-morpholin-4- 398
yl-1H-benzimidazol-2-yl)quineclin-2(1H)}-one

105 [4-amino-3-{6-fluoro-5-(4-methylpiperazin-i-| 393
yl)-1H-benzimidazol- 2—y!]qumolm-2(1 H)-
one

106  {4-amine-3-(5-{[2-(methyloxy)ethyljoxy}-1H- 351
benzimidazol-2-ylYquinolin-2(1H)-one

107  l4-aminc-3-{4,6-difluoro-5-(4- 411

methylpiperazin-1-yl}-1H-benzimidazoi-2-

yljguinelin-2{1H}-one

168  [4-amino-3-{5-[3-{dimethylamino)pyrrolidin- 4067.1

1-yl}-1H-benzimidazol-2-yl}-5-

fluoroquinolin-2(1H)-one

108 M-amino-5-fluoro-3-[5-(4-methylpiperazin-1- 3831

yh)-1H-benzimidazol-2-yi]quinolin-2(1H}

one

110 4~amzno-S—chIoro—3~{5-{4—rnethyipzperazm- 409.1

1-yI}-1H-benzimidazol-2-yi|quinotin-2(1H)-
. jone

111  4-amino-3-{5-[3-(dimethylamino)pyrrolidin- 4071

1-yi]-6- ﬂuor0—1H benzimidazol-2-

ylyquinofin-2(1H}-one

112 |4-amino-5-chloro-3-{5-[3- ' 42314

{dimethylamino)pyrrolidin-1-yi}-1H-

kenzimidazol-2-yllquinolin-2(1H)}-one

113 |[4-amino-6-chloro-3-{5-[3- ' 441

{dimethylamino)pyrrolidin-1-yi}-6-fluoro-1H-

benzimidazol-2-yliquinolin-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-
2-0x0-1,2-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

-139-

114 4-amin0-5~[(2R,68)-2,6—dimethylmorpholin—- 321.2
4-yi)-3-(3H-imidazof4,5-b]pyridin-2-
yhguinelin-2(1H)-cne -

115  |4-amino-3- (B-thlomorpholin—4-yl -1H- 378.4
benzimidazol-2-yl)quinolin-2(1H)one .

116 4-amino-3-[5-(4-cyclohexylpiperazin-1-yl}- 4431

1H-benzimidazol-2-yljquinolin-2(1H}-one

117 14-amino-3-{6-[3-(diethylamine)pyrrolidin-1- 417 1
yli-1H-benzimidazol-2-yliguinolin-2(1H)-
one

118  |4-amino-3-[6-(4-pyridin-2-ylpiperazin-1-yi)- 438.3
1H-benzimidazol-2-yilquinolin-2(1H}-one .

119 |[4-amino-3-f5-(4-methylpiperazin-1-yl}-3H- 376.3
imidazol4,5-b]pyridin-2-yljquinolin-2(1H)-
one

120  |4-amino-6-chloro-3-[5-(4-methyipiperazin- 410.2

1-yl)-1H-imidazof4,5-blpyridin-2- yi]qumohn-

2{1H)-one ]

121 [2-(4-amino-2-oxo-1,2-dihydroquinclin-3-yl)- 431.3

N-methyl-N-(1- methyip1penam—4~yl) 1H-
benzimidazole-5-carboxamide

122 [4-amino-3-(5{[4-(1-methylethyl)piperazin- 431.3
1-yilcarbonyl}-1H-benzimidazo)-2-
. iybquinolin-2(1H)}-one

123 |4-amino-3-[5-(4-methylpiperazin~-1-yi)}-14- 420.2
benzimidazoh-2-yi}-6-nitroquinolin-2(1H}-
one '

124 J4-amino-3-{5-(1,4-bipiperidin-1'- 4711
ylcarbonyl)-1H-benzimidazol-2-yljquinofin-
2(1H)-one

125  |4-amino-3-{5-[(4-methylpiperazin-1- 403.3
yl)carbonyl-1H-benzimidazol-2-yliquinglin-
2(1H)-one :

126  {4-amino-3-[5-(1-oxidothiomorpholin-4-yi}- 394.5
1H-benzimidazol-2-yilquinctin-2(1H)}-one

127 13-{5-](4-acetylpiperazin-1-y))carbonyl]-1H- 431.3
benzimidazol-2-yl}-4-aminoquinolin-2(1H)-
one

128 |[4-amino-3-(5-{[(3R}-3- 417.4
(dimethylamino)pyrrolidin-1-ylJcarbonyi}-
1H-benzimidazol-2-yliquinoclin-2(1H)-one




N-{3-14-[(3R)-1-azebicyclo[2.2_2]oct-3-
ylamino]-3-(1H-benzirnidazor-2-y1)-5-fluoro2-oxo-1,2-ciihydroquinolin-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-di !droquinolin-G-Abenzoic acid 525 207
N-(3-[4-[(3R)-1-azabicyclo[2.2.2Joct-3- 0-
ylamino]-3-(1H-benzimidazol-2-y1)-7-fluoro2-oxo-1,2-dihydroquinolin-6- yliphenyllaceternide
4-[(3R)-1-azabicyclo[2.2.219gt-3-Mlamind-3-(3 KFeenamidazol-2-y1)-7-chlofe-6-(2417 4
methylphenyl)quinolin-2(1H)-ongib#iHy a8 profidid{81iatbargipicyclo[2.2,2]oct-3-yla min*
3-(1H-benzimidazor-2ty1)-2-oxoriRbehixydidapoh iyl prireaicbacritdlechitl
130 |4-amino-3-(5-{[4-(dimethylamino)piperidin- 4314
1-yllcarbonyl}-1H-benzimidazol-2-
yhiquinolin-2(1H)-one

131 |methyl 2-{4-amino-5-fluoro-2-oxo-1,2- 353.2
dinydroquinaolin-3-yl}-1H-benzimidazole-6-
carboxylate

132 l4-amino-3-[5-(1,3-bipyrrolidin-1"-y)-1H- 419.5

benzimidazol-2-yijquinolin-2(1H)}-one

133 |4-amino-3-[5-{pyridin-3-yloxy}-1H- 3702
benzimidazol-2-yljquinotin-2{1H)-one

134 |4-amino-5,6-bis(methyloxy)-3-{5-(4- 435.5
methylpiperazin-1-yl)-tH-benzimidazol-2-
yilquinolin-2{1H}-one

135  |2-{4-amino-2-oxo-1,2-dihydrogquinolin-3-yl}- 405.3
N-[2-(dimethylamino)ethyl]-N-methyl-1H-
benzimidazole-5-carboxamide

136  |2-(4-amino-2-oxo-1,2-dihydroquinolin-3-yi)- 4172
N-methyl-N-(1-methyipyrrolidin-3-y1}- 1H-
benzimidazole-5-carboxamide

137  |4-amino-3-{5-{{5-methyi-2,5- 4152
diazabicyclo[2.2.1]hept-2-yi)carbonyi]-1H-
benzimidazol-2-yl}quinolin-2(1H}-one

138  {4-amino-3-{5-{(4-cyclohexylpiperazin-1- 4716
ylearbonryl]-1H-benzimidazol-2-y}quinolin-
2(1H}-one '
139  |4-amino-3-{5-[(Z2-piperidin-1-ylethyl)amino]- 403.2

L H-benzimidazol-2-yfjquinclin-2(1H)}-one

140 |ethyt 4-{[2-(4-amino-2-ox0-1,2- 4473
dihydroguinolin-3-yl}-1H-benzimidazol-5-
yllamino}piperidine-1-carboxylate

141 |4-amino-3-[5-{{(5R)-5- : 405.2
[(methyloxy)methyllpyrrolidin-3-ylamino)-
1H-benzimidazol-2-vllquinolin-2(1H)-one
142 4-amino-3-{5-{(pyridin-2-yimethyl)amino]- 383.3
1H-benzimidazol-2-yl}quinclin-2(1H)-one

143 |4-amine-3-[5-(piperidin-3-ylamino}-1H- 375.2
benzimidazoi-2-yljquinolin-2(1H)-one

144 |4-amino-5-fluoro-3-{5-[(pyridin-2- _ 401.3
yimethyt)aminol-1H-benzimidazol-2- -
yilquinolin-2(1H)-one




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
minol-3-(1H-benzirnidazol-2-y1)-2-oxo0112-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-benzimi?&zol-Z-yl)-G-chloro-?- 464 -146- 214

145 lethyl 4-{[2-(4-amino-5-fluoro-2-oxo-1,2- 4655 |
dihydroquinolin-3-yl}- 1H-benzimidazoi-5-
yllamino}piperidine-1-carboxylate

146  j4-amino-5-fluore-3-[5-(piperidin-3-ylamino)- 383.3
1H-benzimidazol-2-yflquinoiin-2(1H)-one

147  |4-amino-3-{1H-benzimidazol-2-y})-6- 357.1
bromoguinolin-2{1H)-one

148  |4-amino-3-(1H-benzimidazol-2-yl}-7- 357.1
bromoguinolin-2{(1H)-one

149  |4-amino-3-(5-bromo-1H-henzimidazoi-2- 357.1
viquinolin-2(1H}-one '

150  |N,N-dimethyl-2~(2-oxo-1,2-dihydroquinotin- '333.1
3-yi)-1H-benzimidazole-5-carboxamide

151  |[4-amino-3-(5-thien-2-yl-1H-benzimidazoi-2- - 359.2
yliguinolin-2(1H)-one

152 |2-{4-amino-2-oxo-1,2-dihydroguinolin-3-yi)- 3841

"~ IN,N-dimethyl-1H-benzimidazole-5-

sulfonamide :

163 4-amino-6-iodo-3-[5-(4-methylpiperazin-1- 501.1
yh)-1H-benzimidazol-2-yllquinelin-2{1H)-
one

154  |4-amino-3-(5-{2-[(dimethylamino)methyi}- 419.2

morpholin-4-yi}-1H-benzimidazol-2-
yliquinolin-2(1H)-cne

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 reasounable skill in

the art using commercially available materials.



-4-[(3R)-1-azabicyclo[2.2.2]oct-3-ylaminol- 3-(1H-benzirnidazol-2-y1)-7-
(dimethylamino)-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-o0xo-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-benzinli‘HZazol-Z_-yl)-S-rnethquu inol in2(1H)-one 401
219 :

Exampie Name LC/MS miz
{MH+)
155  [4-(3R)-1-azabicyclof2.2.2)oct-3-ylamino]- 547

3-(1H-benzimidazol-2-y}-7-chloro-6-
iodogquinalin-2(1H)-one

156 - |4-](3R)-1-azabicyclof2.2.2]oct-3-ylamino]- 431
3-(1H-benzimidazol-2-y!)-6-nitroquinolin-
2(1H}-one '

167  |4-[(3R}-1-azabicyclo[2.2_2Joct-3-ylamino]- 401
3~{1H-benzimidazoi-2-yi)-6-methylguinolin-
2{1H)-one .

158  [4-[(3R}-1-azabicy. 0f2.2.2)oct-3-ylamino}- 422
3-(1H-benzimidazol-2-y1)}-6,7-
difluoroquinolin-2(1H}-one
169  |4-{(38)-1-azabicyciof2.2.2Joct-3-ylaminc]-3- 421
{1H-benzimidazol-2-yl}-7-chloroquinolin-
2(1H)-one

160  14-{(3R)-1-azabicyclof2.2.2)oct-3-ylamino]- 465
3-{1H-benzimidazol-2-yh-8-bromoguinolin-
2(1H}-one

161  {4-[(3R)-1-azabicyclo[2.2.2]oct-3-yiamino]- 411
3~(1H-benzimidazol-2-yl)-2-oxo-1,2-
dihydroguinoline-6-carbonitrile

162  |4-[{3R}-1-azabicyclo[2.2.2]oct-3-ylamino}- 404
3-(1H-benzimidazol-2-yl}-6-fluoroquinofin-
2(1H)-one ‘

163 [4-[{3S}-1-azabicyclo[2.2.2]oct-3-ylamino]-3- 447

{1H-benzimidazol-2-y})-6,7 -
bis{methyloxy)quinclin-2(1H)}-one
164  14-{(3R)-1-azabicyclo[2.2.2]oct-3-yiamino}- 455
3-(1H-bzrzimidazol-2-yl)-6,7-
dichioroguinoiin-2(1H}-one
165 |1-[4-[(35)-1-azabicyclo[2.2.2]oct-3- 531
ylamino]-3-(1H-benzimidazol-2-yi}-6-fluoro-|
2-oxo-1,2-dihydroquinolin-7-vi]piperidine-4-
carboxamide

166  |4-[(38)-1-azabicyclo[2.2.2)oct-3-ylamino}-3- 478
(1H-benzimidazol-2-yl}-6-fluoro-7-[(3-
hydroxypropyllamino]quinolin-2(1H)-one
167 14-[(3S)-1-azabicyclo[2.2 . 2Joct-3-ylamino}-3- 448
(1H-benzimidazol-2-y!)-7-{dimethylamino}-
B-fluoroquinolin-2{1H)-one

168  [4-[(3R)-1-azabicyclo[2.2.2joct-3-ylamino]- 404
3-(1H-benzimidazol-2-y1)-5-flucroquinolin-
2(1H)-one




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-yl)-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-y|a14n%in 0)q u inolin-2(1H)-one 395

169  |4-[(3R)-1-azabicyclof2.2. 2oct-3-ylamina]- - 508
3-(1H-benzimidazol-2-yl}-6-(4-
nitrophenyl)guinolin-2{1H)-one
176 |4-[(3S)}-1-azabicycdlo[2:2.2]oct-3-ylamino}-3- 491
(1H-benzimidazol-2-yI)-7-{]2-
(dimethylamino)ethyf]lamino}- 6-
fluoroquinolin-2(1H)-cne '
171 14-[(38}-1-azabicycio[2.2. 2]Joct-3-yiamino}-3- 471
(1H-benzimidazol-2-y)-6-flucro-7-(1H- .
imidazol-1-yhguinolin-2(1H)-one

172  [4-f(3R)-1-azabicyclof2.2. 2joct-3-ylamino]- 483
3-(1H-benzimidazol-2-yl}-6-[4-
(methyloxy)phenyliguinolin-2{1H)-one
173 |4-[(3S}1-azabicyclo[2.2.2)oct-3-ytaming]-3- 480
{1H-benzimidazol-2-yl)-6-fluora-7- - -
morpholin-4-yiquinolin-2{1H)-one
174 |4-[(3R)}-1-azabicyclo]2.2.2}oct-3-ylaminal- 423
6,7-difluoro-3-(3H-imidazo{4,5- b}pyndm-z-
- ybguinolin-2{1H}-one

175  [4-[(3R)-1-azabicyclo[2. 2.2]oct—3~ylam|no]- 508
3-{1H-benzimidazol-2-yl}-6-(3-
nitrophenyljquinolin-2(1H}-one
176 [1-[4-](3S)-1-azabicyclo[2.2.2]cct-3- 531
ylamino}-3-{1H-benzimidazoi-2-yl-6-fluoro-
2-oxo-1,2-dihydroquinolin-7-yi]piperidine-3-
carboxamide

177  |4-[(38)-1-azabicyclo[2.2. 2Joct-3-ylamino)-3- 401
(1H-benzimidazol-2-yl}-5-methylguinolin-
2(1H)-one

178  |6-(3-acetylphenyi)4-[(3R}-1- 506

-tazabicyclol2, 2 2joct-3-ylamino]-3-(3H-
imidazol4,5- b]pyridin—2~yl)quin0lin~2(1 H)
one

178 14-[(38)1- azablcyclo[2 2.2]oct-3-ylamino}-3- 421
{1H-benzimidazol-2-yl)-5~chioroquinoiin-
2{1H}one
180  4-[(3R)-1-azabicyciof2.2.2loct-3-yiamino]- 491

6-fluorc-3-(3H-imidazo[4,5-b]pyridin-2-yi)-

. 7-tmorpholin-4-ylquinolin-2{1H)-one

181  14-{{38)-1-azabicyclo[2.2.2}oct-3-ylamino]-3- 460

~ [(1H-benzimidazol-2-yi)-7-

{cyclopropylamino)-6-fluoroguinelin-2(1 H}
. |one

182  N-{3-{4-{(3R}-1-azabicyclof2.2.2]Joct-3- 521

ylamino}-3-(3H-imidazo[4,5-b]pyridin-2-yi)-

2-oxo-1,2-dihydroquinofin-6-

vilphenyllacetamide




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-yl)-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-87ylaminol-6-

chloro-3-(5-rnorpholin-4-yi- 1Hben2|m|dazol 2-yThuinolin-2(1H)-one 506
-144-

183  [4-{(3S)-1-azabicyclof2.2.2]oct-3~ylamino}-3- 503
{1H-benzimidazol-2-y1}-6-fiuoro-7-(4-
methylpiperazin-1-yl)quinolin-2{1H)-one
184  14-[(3R)}1-azabicyclof2.2.2joct-3-ylamino]- 472
6-flucro-7-{1H-imidazol-1-yi)-3-(3H-
imidazo[4,5-b]pyridin-2-yguinolin-2{1H)-
one

185  14-[(38)-1-azabicyclo]2.2.2)oct-3-ylamino}-3- 525
(1H-benzimidazol-2-yl}-6-fluoro-7-[(2-
pyridin-2-ylethy)aminoiquinolin-2{(1H)-one
186  |4-[(3S8)-1-azabicyclof2.2.2]oct-3-ylamino]-3- 488
{1H-benzimidazol-2-yl}-8-fluaro-7-piperidin-
1-ylquinolin-2(1H}-one

187  |6-chloro-3- (3H-am:dazo[4,5—b]pyndm-2- 298
ylguinolin-2{1H)-one - .
188  |ethyl 1-[4-{(38)-1-azabicyclo]2.2.2}oct-3- 560

vlaminol-3-(1H-benzimidazol-2-yl}-6-fluorc-
2-ox0-1,2-dihydroquinolin-7-yllpiperidine-4-
carboxylate

189  4-[(3R)-1-azabicyclo[2.2.2]Joct-3-ylamino]- 519
3-(1H-benzimidazol-2-yl}-6-( 1-benzothien-
2-yquinolin-2{1H)-one

190  {4-{(38)-1-azabicyclo]2.2.2])oct-3-ylamino]-3- 474
{1H-benzimidazol-2-y1)-6-fluoro-7-
pyrrolidin-1-yiquinolin-2(1H)-one
191 |4-[(3R)-1-azabicyclo[2.2.2]oct-3-ylamino]- 532
3-(3H-imidazof4,5-b]pyridin-2-yl}-6-{2-
{friflucromethylphenviiguinolin-2(1H)-one
192  4-[(3R)-1-azabicyclo[2.2.2}oct-3-ylamino]- 494
3-(3H-imidazol4,5-b]pyridin-2-vi)}-6-2-
' (methyloxy)phenyllguinolin-2(1H)-one
193 l|ethyt 1-{4-[(38)-1-azabicyclo{2.2.2Joct-3- 560
ylaming)-3-{1H-benzimidazoi-2-y1)-5-flucro-
2-0%0-1,2- dlhydroqumoiln 7-ylpiperidine-3-
carboxylate

194 [4-[(3R)-1-azabicyclo[2.2.2]oct-3-ylaminol- 491
{3-{1H-benzimidazol-2-yt)-6-(4-
ethyiphenyl)quinotin-2(1H)-one
1956 14-[(3S)-1-azabicyclo[2.2.2Joct-3-ylaming]-3- 476
(1H-benzimidazol-2-yi)-6-fluoro-7-[(2-
methylpropyl)aminolquinolin-2(1H}-one

196 [4-](3R)-1-azabicyclof2.2.2]oct-3-ylamino}- 401
3-(1H-benzimidazol-2-y!}-5-methylquinolin-
ZU H)-one

197 14-{(3R)-1-azabicyclo[2.2. 2]oct-3-yiam1no]— 532

6-(2,4-dichlorophenyl)-3-(3H-imidazo{4,5-
bipyridin-2-ylquinolin-2(1H)-one




-147- 229 6-chloro-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- 5;ljlperlclln -3- -
ylmethypamino]quinolin-2(1H)-one 494 233 6-chloro-3-( ’r‘ﬁbrpholln 4-y1-1H- be nzirn id
azol-2-y0-4-[(piperid in-4- yimethypamino]quinolin-2(1H)-one 494 234

4-[[(1R,2R)-2-aminocyclphexyamiigiz®). 1-azabicyclo[2.2.2]oct-3-ylamino]- 531
chloro-3-(5-morpholin-4-y1-1Hbengnitdaze 2 aeinolipdisl)-one 494
{triflucromethyl)phenyl]quinolin-2(1H}-one

188 |3-{1H-benzimidazol-2-yi)-4- 305
{dimethylamino)quinolin-2(1H)-one

200  {4-hydroxy-3-(1H-imidazo[4,5-fijquinolin-2- - 328
ylquinolin-2{1H}-one

201 {4-hydroxy-3-(1H-imidazo[4,5- b]pyndln 2- 279
yhguinolin-2(1H)-one

202 |44-(3R)-1-azabicyclo[2.2. 2]oct-3- 525

ylamino}-3-(1B-benzimidazol-2-yt)-5-fluoro-~
2-axc-1,2-dihydroquinolin-6-yiihenzoic acid

203  }4-[4-[(3R)-1-azabicyclo[2.2.2]oct-3- . B24
ylamino}-3-(1H-benzimidazol-2-yl)-5-fluoro-
2-oxc-1,2-dihydroguinolin-6-yilbenzamide

204 IN-{3-[4-[{3R}-1-azabicyclo[2.2.2]oct-3- 538
ylamino]-3-(1H-benzimidazol-2-yI}-5-fluoro-
2-oxo-1,2-dihydroguinolin-6-
yliphenyllacetaniide

205  |3-14-[{(3R)}1-azabicyclof2.2.2]oct-3- 525
ylamino}-3-(1H-benzimidazal-2-y1}-5-fluoro-
2-0x0-1,2-dihydroquinolin-6-yl]benzoic acid

206 [4-{4-[(3R)-1-azabicyclof2.2.2]oct-3- 825
ylamino}-3-{1H-benzimidazol-2-yl}-7-fluoro-
2-oxo-1,2-dihydroguinolin-8-yllbenzoic acid

207  N-{3-[4{(3R}-1-azabicyclo2.2.2Joct-3- 538
ylamino}-3-(1H-benzimidazol-2-yl)-7-fluoro-
2-ox0-1,2-dihydroquinolin-6-
yl}phenyl}acetamide

208  |4-{(3R)-1-azabicyclof2.2.2joct-3- ylammo] I
3-{1H-benzimidazol-2-yl}-7-chioro-6-(2-
methylphenyl)quinolin-2{1H}one

209  |4-[{3R}-1-azabicyclo{2.2.2Joct-3-ylamino}-. | 411
3-(1H-benzimidazol-2-yl}-2-oxo-1,2- '
dihydroquinoline-7-carbonitrile

210 |4-{(3R)-1-azabicycio[2.2.2]oct-3-ylamino]- 417
3-(1H-benzimidazoi-2-yh-7-
{methyloxy)gquinolin-2{1H)-one

211 [4-{4-[(3R)-1-azabicyclo[2.2.2joct-3- 506
lylamino}-3-(1H-benzimidazol-2-yl)-2-oxo-
1,2-dihydroguinolin-7-yllbenzamide

219 4-1(3R}-1-azabicyclof2.2.2joct-3-ylaminc}- | 434
3-(1H-benzimidazol-2-yl}-6-flucro-7-
- |(methyloxy)quinclin-2(1H)-one

213 4-[(3R)}-1-azabicyclo[2.2.2]act-3-ylamino]- 464
3-(1H-benzimidazol-2-y1}-6-chioro-7-
(dimethylamine)quinolin-2(1H)-one




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—(éﬁﬁinornethyl)propyljarnho) 6-
chioro-3-(5-morpholin-4- yl 1Hbenzimidaiol-2- yOqumolln 2(1H)-one 468 240 4-0 S) -2- amlno -1-

(phenylmethypethyljamimoyzg-ct
530 241 6-chloro-44[3r(4-methyl
yOpropyljamino}-3-(5-morpholin;

15 ﬂ-ﬂ "l 1jers

[l f%f-?‘%@hgimidazol—‘? i)
@mw@wm@%@%&uaﬁwﬂnﬁw

)-one

215

3-[4-[(3R)-1-azabicyclof2.2.2}oct-3-
ylamino}-3-(1H-benzimidazol-2-y1}-7-(1H-
imidazol-1-yl}-2-oxo-1,2- dihydroqumoim~6-
yllbenzoic acid

573

216

4-14-{(3R)-1-azabicyclo[2. 2. Z}oct-3-
ylamino}-3-( 1H-benzimidazol-2-yl}-2-oxo-7-
piperidin-1-yl-1,2-dihydroguinolin-6--
ylibenzoic acid

590

217

4-[(3R)-1-azabicyclof2.2.2]oct-3-ylamino}-
3-(1H-benzimidazol-2-yt)}-7-(methyloxy)-6-
[4-(methylsulfonyl)phenyliquinolin-2(1H)-
one

571

218

4-[(3R)-1- azablcycfo[Z 2 2loct-3-ylamino]-
3-(1H-benzimidazol-2-yl}-8-methylquinoclin-
2(1H)-one

4014

219

4-[(3S)-1-azabicyclo]2.2.2]oct-3-ylamino]-3-
{1H-benzimidazol-2-yl}-6,7-difluoroquinolin-
2(1H}-one

422

220

3-(1H-benzimidazol-2-yt)-6-methyi-4-
{piperidin-3-ylamino)guinolin-2(1H)-one

374

221

4-[(35}1-azabicyclo[2.2_2]oct-3-ylamino)-3-
{1H-benzimidazol-2-yl)-6-[2-
{methyloxy)phenyllquinolin-2(1H)-one

493

222

4-[(38)~-1-azabicyclo[2.2.2]oct-3-ylamino)]-3-
(1H-benzimidazol-2-y1)-6-[3-
{methyloxy)phenyllguinolin-2(15}-one

493

223

3~(1H-benzimidazol-2-yi)-6,7-diffuoro-4-
(piperidin-4-ylamino)quinoiin-2(1H}-one

396

224

3-(1H-benzimidazol-2-yl}-6,7-diflucro4-
{pyrralidin-3-ylaminojguinolin-2( 1H)-one

382

T 225

3-(1H-benzimidazol-2-yl)-6-chloro-4-[(3-
morphalin-4-ylpropyljaminolquinolin-2(1H)-
one

439

226

8-chloro-3-(5-morphelin-4-yl-1H-
benzimidazol-2-yl)-4-(piperidin-4-
yiamino)gquinalin-2(1H}-one

480

227

. |ylmethyhaminolguinolin-2{1H)-one

6-chioro-3-{5-morpholin-4-yl-1H-
benzimidazoh-2-yl)}-4-[{piperidin-2-

294

228

4-[(35)-1-azabicyclof2.2. 2]oct-3-ylamino)-6-
chloro-3-(5-morpholin-4-yl-1H-

benzimidazol—iz-yl)quinol-i n-2{1H)-one

506

(1H)-one



537 242 6-chloro-3-(5-morpholin-4-y1-1H- benzimidazol-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- yimethyl)amino]quinOlin- 2(1H) one 488 246
-147

6-chloro-44[3-(1H-imidazol-1-

ApropylJamino)-3-(5-morpholin-4-y1-1Hbenzimidazol-2-flquinolin-2(11-1)-one 505 247

6-chloro-3-(5-morpholin-A-y bAg- ?@%qm@gz(g%%)]éqwm4 yimethy

benzimidazol-2-yi)-4-{piperdin-3-
ylamino)quinolin-2(1H}-cne

aminggguinofi

230

6-chloro-4-{[2-(dimethylamino)ethyllamino}-
3-(5-morpholin-4-yl-1H-benzimidazol-2-
yhiguinglin-2(1H)-one

468

231

4-[{(3R}-1-azabicyclo[2.2. 2]oct~3-ylamlno]
B-~chloro-3-(5-morpholin-4-yl-1H-
henzimidazol-2-yl)quinolin-2(1H}-one

506

232

6-chioro-3-(5-morpholin-4-yl-1H-
benzimidazol-2-yi}4-[(piperidin-3--
vimethyl)amino]quinolin-2(1H)-one

494

233

6-chioro-3-(5-morphoiin-4-yl-1H-
benzimidazot-2-yl)}-4-f(piperidin-4-
yimethyllamino]quinolin-2{1H)-one

494

234

4{{(1R,2R)-2-aminocyclohexyllamino}-6-
chloro-3-(5-morpholin-4-yi-1H-
benzimidazol-2-yl)quinolin-2(1H}one

494

235

4-{(4-aminocyclohexyl)amino}-6-chloro-3-
{5-morpholin-4-yl-1H-benzimidazol-2-
yhguinolin-2{(1H}-one

494

236

4-{[(28)-2-amino-3-methytbutyljamino}-6-
chloro-3-(5-morpholin-4-yl-1H-
benzimidazol-2-yl)quinoiin-2(1H}-one

482

237

4-({{4-(aminomethyl)phenylimethyllamino)-
6-chloro-3-(5-morpholin-4-yl-1H-~
benzimidazol-2-ylquinolin-2(1H)-cne

516

238

B-chloro-3-(5-morpholin-4-yi-1H-
benzimidazol-2-yl}-4-[(pyrrolidin-2-
yimethyllamino]guinolin-2(1H)-cne

480

239.

4-{[(1R}-1-(amincmethyl)propyllamino}-6-
chioro-3~(5-morpholin-4-yi-1H-
benzimidazol-2-yl)quinolin-2(1H)-one

468

240

4-{[(1S)-2-amino-1-
(phenylmethyl)ethyf]am;no}«6~chlor0-3 (&
morpholin-4-yt-1H-benzimidazol-2-
yhguinolin-2(1H)}-one

530

241

8-chloro-4-{3-(4-methylpiperazin-1-
yl)propylJamino}-3-(5-morpholin-4-yl- 1H-
benzimidazol-2-yl)quinolin-2{1H)-one

037

242

8-chloro-3-{5-morpholin-4-yi-1H-
henzimidazol-2-yh)-4-{f1-
(phenyimethyl)piperidin-4-
yljamino}quinolin-2(1H)}-cne

570

243

6-chloro-3-(5-morpholin-4-yl-1H-

benzimidazol-2-yl}4-{(3-morpholin-4-

ylpropyllamino]quinolin-2{(1H}-one

524

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)methylJamino)-3-(5- morpholin-4-y1-1H-benzimidazol-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-aminocyclohexyllamino}-6- chloro-345-(4-meth¥fpiperazin-1
-y1)-1Hbenzimidazol-2-yfiquinolin-2(1H)-one 507 253 4-[(4-aminocyclohexypamino]-6-chloro-3-
[5-(4-methylpiperazin-1-y B H b EEEirGER 2 iNh BRALE-A T H)-one 506
benzimidazol-2-yl)}-4-{{2-piperidin-1-
yiethyhaminglquinolin-2(14)-one
245  {6-chloro-3-(5-morpholin4-yl-1H- 488
benzimidazoi-2-yl)}-4-{{pyrdin-3-
yimethylyaminolguinolin-2(1H}-one
246  {6-chloro-4-{[3-(1H-imidazol-1- 505
yi)propyllamino}-3-(5-morpholin-4-yl-1H- '
benzimidazol-2-yliquinolin-2(1H)-one
247  16-chloro-3~{5-morpholin4-yl-1H- 488
benzimidazol-2-yi}-4-[{pyridin-4-
yimethyllaminolquinolin-2{1H}-one
248  |6-chloro-4-{j2-{methylamino)ethyllamino}- 454
*|3-(5-morpholin-4-yl-1H-benzimidazol-2-
ylquinclin-2{1H)-one

249  |6-chloro-4-{{(2-methyl-1-piperidin-4-yl- R 624
benzimidazol-5-yhmethyl]lamino}-3-(5-
morpholin-4-yl-1H-benzimidazol-2- -
vi)guinolin-2{1H)-one

250  |6-chioro-3-{5-morpholin-4-yt-1H- 494
benzimidazol-2-y1}-4-{(2-pyrrolidin-1-
ytethyh)amino]quinolin-2(1H}-one
251 |6-chloro-3-(5-morphofin-4-yl-1H- 466
benzimidazol-2-yl}-4-{pyrrolidin-3- '
yiamino)quinotin-2(1H)}-one .
252  4-{[(1R,2R)-2-aminacyclohexyllamino}-6- 507
chloro-3-{5-{4-methyipiperazin-1-yi)-1H-
benzimidazol-2-yljquinolin-2{1H)-one
253  |4-{(4-aminocyclohexyl}amino}-6-chloro-3- 507
" {{5-(4-methylpiperazin-1-yl}1H-
benzimidazol-2-yilquinolin-2(i H)-one
254  4-({[4-(aminomethyljphenyl]methyilamino)- 529
B-chioro-3-[5-(4-methyipiperazin-1-yl)-1H- '
benzimidazol-2-y]quinolin-2(1H}-one

255  l6-chloro-4-{{2-{methylamino)ethyllamino}- 467
3-[6-(4-methytpiperazin-1-yt)-1H- :
benzimidazol-2-yljquinolin-2(1H)-one
256  |6-chioro-3-[5-(4-methylpiperazin-1-yl}-1H- 550
benzimidazol-2-yl}-4-{[3-{4~
methylpiperazin-1- yi)propyl]ammo}qumolm-
2(1H)-one

257  |6-chloro-3-[5-(4-methylpiperazin-1-yl)-1H- 583
benzimidazol-2-yi}-4-{{1-
(phenylmethyl)piperidin-4-
yllamino}quinolin-2(1H)-one




507 254 4-({[4-(aminomethyl)phenylmethyflarnino)- 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-yliquinol in-2(1H)-on e 467 256
6-chroro-3-[5-(4-methylpiperazin-1-yl)-1H- benzimidazol-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
258  6-chloro-3-{5-(4-methyipiperazin-1-yi}-1H- 507
benzimidazol-2-yl]-4-[(2-pyrrolidin-1-
ylethyl)aminolgquinolin-2(1H}-one
259  |6-chlora-3-[5-{4-methylpiperazin-1-yl)-1H- 479
: benzimidazol-2-yl}-4-(pyrrolidin-3-
ylamino)quinolin-2(1H)-one
260  |G-chloro-3-[5-(4-methylpiperazin-1-yl}-1H- 493
benzimidazol-2-yi]-4-(piperidin-4-
ylamino)quinolin-2(1H}-one
261  |6-chloro-3-(5-morpholin-4-yl-1H- , 508
: benzimidazol-2-yi)-4-{(2-piperidin-2-
ylethyllaminolgquinolin-2(1H)-one
© 282 |4-[(38)-1-azabicyclo[2.2.2]oct-3-ylamino]-7- 506
chloro-3-{5-morpholin-4-yl-1H-
benzimidazol-2-yl)quinolin-2(1H)-one
263  {7-chloro-3+{5-morphoiin-4-yl-1H- _ 480
benzimidazol-2-y!)-4-(piperidin-3-
.___ylamino)guinolin-2{1H}-one
264  |6-chloro-3-[5-(4-methylpiperazin-1-yi}-1H- 507
benzimidazol-2-yl]-4-[(piperidin-2- -
vimethylJaminojquinalin-2(1H)-one
265  16-chloro-3-[5-{4-methylpiperazin-1-yl)}-1H- 493
: benzimidazol-2-yi-4-{[(2S}-pyrrofidin-2-
yimethyllamine}quinclin-2{1H)-one
266 [6-chioro-3-[5-{4-methylpiperazin-1-y1}-1H- 493
benzimidazol-2-yi]-4-{{{(2R)}-pyrrolidin-2-
yimethyilamino}quinolin-2(1H)-one
267  |6-chloro-4-{{[{2S)-1-ethylpyrrolidin-2- 521
yilmethyi}amino)-3-[5-(4-methylpiperazin-1-
yI}-1H-benzimidazol-2-yljquinolin-2{1H)-

’ one .
268  B-chloro-4-{{[(2R}-1-ethylpyrrolidin-2- 521 |
yljmethytlamino)-3-[5-(4-methylpiperazin-1-
ylI}1H-benzimidazol-2-yljquinolin-2( 1H)-
) ohe
269  |4-[(3S)-1-azabicyclof2.2.2]oct-3-ylamino}-3- 483
(1H-benzimidazol-2-yl)-6-[4-
(methyloxy)phenyljquinolin-2(1H}-one
270 16-(3-aminophenyl)4-[(35)-1- 478
azabicyclof[2.2.2)oct-3-ylamino}-3-(1H-
benzimidazol-2-yl)quinolin-2(1H)-one




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 nzimidazol-2-y12;1 l;J(_pi periciin-3- ylamino)quinolin-2(1H)-one 480

Assay Procedures -

In vitro kinase assays for recepior tyrosine kinases
The kinase activity of variouns 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), KDR (VEGFR2), an WFGF receptors were expressed in Sf9 insect
cells using a Baculovirus expresswa system (faVitrogen) and purified via Gl
antibody interaction (for Glu-epitope tagged constructs) or by Metal Ion h

10 Chromatography (fer Hiss tagged- constructs). For each assay, test compounds were
serially diluted in DMSO then mixed with an appropriate kinase reaction buffér plus
ATP. Kinase protein and an appropriate biotinylated peptide subsirate were added
to give a final volﬁme of 100 uL, reactions were incubated for 1-2 hours at room
temperature and stopped by the addition of 50 ulL of 45 mM EDTA, 50 mM Hepes

15 pH 7.5. Stopped reaction mix (75 pl) was transferred to a streptavidin coated
microtiter plate (Boehringer Mannbeim) and incubated for 1 hour. Phosphorylated
peptide product was measured with the DELFIA time-resoived fluorescence system
{Wallac), using a Eu-labeled anti-phosphotyrosine antibody PT66 with the
modification that the DELFIA assay buffer was supplemented with 1 mM MgCl for

20 the antibody dilution. Trme resolved fluorescence was read on a Wallac 1232
DELFIA fluorometer. The concentration of each compound for 50% inhibition

(ICs0} was calculated by non-linear regression using XL Fit data axalysis software.

Fit-1, KDR, and bFGFR kinases were assayed in 50 mM Hepes pH
7.0, 2 mM MgCk. 10 mM MnClz, 1 mM NaF, 1 mM DTT, 1 mg/mi BSA, 2 pM
15 ATP, and 0.42 uM biotin-GGGGQDGKD YIVLPI-NH.. Flt-1, KDR, and bFGFR
kinases were added at 0.1 pg/ml, 0.05 pg/mlL, or 0.1 .ug{mL respectively.



264 6-chloro-345-(4-niethylpiperazin-1-y1)-1H- benzi mid azol-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-
ylrnethyllarninolquinolin-2(11-1)-one 493 267 6-ehloro-4-({[(2S)-1-ethylpyrrolidin-2- ygmethyl)ami
no)-345-(4-m ethylpiperazi n-1- 521 yl)-lH-benzirnidaz%iBZI-yllqu inofin-2(1H )- one 268

Each of the following compounds was syathesized and assayed using
the procedures described above:
3-{5-[2-(ethylanilio)ethoxy}-1H-benzimidazol-2-y1}-4-bydroxy-2(1H)-quinolinone;
3-{5-(4—'aminophenoxy)-1H-benzimjdazole—yl]—éi—hydroiy-Z(IH)-qui.noljnone; 3-{6-

5 [[2-(dimethylamino)ethyl](methylamino]-1 H-benzimidazel-2-y1}-4-hydroxy-2(1 H)-
quinolinone; 4-hydroxy-3-[5-(4-morpholinyl)-1H-benzimidazol-2-y1}-2(1H)-
guinotinone; 3-[5-(3-amino-1-pyrrolidieyl)- 1 H-benzimidazol-2-yl]-4-hydroxy-2(1H)-
quinoﬁﬁone; N,N-dimethyl-2-(2-0xo0-1,2-dikydro-3-quinoliayl)- 1H-benzimidazole-5-
carboxamide; 3-{5-[2-(4-morpholinyDethoxy]-1H-benzimidazol-2-y1}-2(1H)-

10 quinolinone; 3-{5-{3-(dimethylamino)-1-pyrrolidinyl]-1H-benzimidazol-2-y1}-2(1H)-
quinolinone; 3-(1H-benzimidazol-2-y1)-2-oxo-1,2-dihydro-4-quinolinecarbonitrile;
4-amino-3-{5-2-(4-morpholinyl)ethoxy]-1HH-benzimidazol-2-yl}-2(1H)-quinolinone;
4—amin0—3-[6~(4—morpholinyl)—IH—benzimjdazol—2—yl]~2(1H}—quinoliﬂone; 4-amino-
3-{6-(3-amino-1-pyrrolidinyl)-1H-benzimidazol-2-y1]-2(1H)-quinolinone; 2-(4-

15  amino-2-oxo-1,2-dihydro-3-quinolinyl)-1H-benzimidazole-5-carbonitrile; 2-(4-
amino-2-oxo-1,2-dihydro-3-quinolinyl)-IN, N-dimethyl-1H-benzimidazole-5-
carboxamide; 4-amino-3-{5-[3-(dimethylarnino)-1-pyrrolidinyl]-1H-benzimidazol-2-
y1}-2(1H)-qeinolinone; 2-(4-amino-2-oxo-1,2-dikydro-3-quinolioyl)-1H-
benzimidazole-6-carboximidamide; 4-amino-3-[5-(4-morpholinylcarbonyl)-1H-

20 benzimidazol-2-y1}-2(1H)-quinolinone; 4-amino-3-[S-(1H-1,2,4-triazol-1-y1)-1H-
benzimidazol-2-y1]2(1H-nu nolinone; 4-amino-3-[5-(dimethylamino)-1H-
benzimidazol-2-y1]-2(1H)-quinolinone; 4-amino-3-[5-(1-piperidinyl}-1H-
benzimidazol-2-y1]-2(1H)-quinolinone; 4-amino-3-{5-(2-thienyl)-1H-benzimidazo}-2-
ylJ-2(1H}-quinolinone; 4-amino-3-{5-[3-(1-pyrrolidinyl)propoxy}-1H-benzimidazol-

25 2-y1}-2(1E)-quinolinone; 4-amino-3-{5-[3-(4-morpholinyl)propoxy]-1H-
benzimidazol-2-y1}-2(1H)-quinclinone; 4-amino-3-[5-(3,5-dimethyl-1-piperazinyl)-
1H-berzimidazol-2-y1]-2(1H)-quinolinone; 4-amino-3-{5-(2,6-dimethyl-4-
morphoimyl) 1H-benzimidazol-2-yl]-2(1H)-quinolinone; 4-amtino-3-[5- (4~m€thyl*1“
piperazinyl)-1H-benzimidazol-2-y1}-2(1H)-quinolinone; 4-amino-3-(1H-

30 benzimidazol-2-yl)-6-{hydroxy(oxide)amino]-2(1H)-quinolinone; 4-amino-3-(1H-
benzimidazol-2—yi)—IS-[z—(‘rl-morpholinyl)cthoxy]-z( 1H)-quinolinone; 4-amino-3-(1H-



6-ehloro-44{[(2 R)-1-eth ylpyrrol id in-2- yllm ethylla mino)-345-(4-methy|[piperazi n-1-
y1)-111-benzimidazol-2-yliquinoiin-2(1H)- 521 one 269 4-R3S)-1-azabicyclo[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

-152-

benzimidazolh?.—yi)—é-(drmeﬂlyl-1—piperazinyl}-2t1H)-quinolinene; 4-amino-3-{1H-
benzimidazol-2-y1)-5-{(1-methyl-3-piperidinyyoxy]-2(1H}-quinolinone; 4-amino-6-
chloro-3-{5-(4-morpholinyl)-1H-benzimidazol-2-y1}-2(1H)-quirolinene; 4-aming-6-
chloro-3-{5-[3-(dimethylamino)-1-pyrrolidinyl}-1H-benzimidazol-2-y1}-2(1H)-

5. quinolinonc; 4-amino-6-[hydroxy(oxido)amine]-3-{5-[2-(4-morpholinyl)ethoxyl- 1H-
benzimidazol-2-y1}-2(1H)-quinolinone; 4-amineo-5-{2-(4-morpholinyl)ethoxy}-3-{5-
[2-{(4-morpholinyl)ethoxy]-1H-benzimidazol-2-y1}-2(1H)-quinelinone; 4-amino-3-
{1H-benzimidazol-2-y)-6-(2-pyridinylmethoxy)-2(1H)-quinolinene; +-amino-6-
finoro-3-[5-(4-morpholinyl)-1H-benzimidazol-2-y1]-2(1H)-quinolinone; 4-amino-3-

10 {5-[3-(dimethylamino)-1-pyrrolidinyl}-1H-benzimidazol-2-yl}-6-fluoro-2(1H)-
quinolinone; 3-(1H~benzimidazol—zuyI)—4-[(tetrahydro-2-ﬁ1ranyknethyl)a1nino]—
2{1H)-quinolinone; 3-(1H-benzimidazol-2-yl)-4-(methylamino)-2(1H)-quinolinone;
3-(1H-benzimidazeol-2-yl)-4-(ethylamino)-2(1 H)-quinolinone; 3-(1?1—benzimidazol—2—
yh-4-{ [2-.(1~methy1—.2-pyrr0lidiny])ethyl]amino}~2(lH)-qui110}in0ne; 3-(1H-

15 benzimidazol-2-yi)-4-[(4-piperidinylmethylyamino}-2(1H}-quinolinone; 3-(1H~
benzimidazol-2-yl)-4-(4-fluoroanilino)-2(1 H)-quinolinone; 4-(1-
azabicyclo{2.2.2}oct-3-ylamino)-3-(1H-benzinidazol-2-y1)-2(1H)-quinolinone; 3-
(1H-benzimidazoi-2-y1)}-4-(1H-benzimidazol-6-ylamino)-2(1H)-quinolinone; 4-
anitino-3-(1H-benzimidazol-2-y1)-2(1H)-quinolinone; 3-(1H-benzimidazol-2-y1)-4-

20  (methoxyamino)-2(1H)-quinolinone; 3-(1H-benzimidazol-2-y1}-4-[(1H-imidazol-5-
ylmethyl)amino]-2(1H)-quinolinone; 3-(1H-benzimidazol-2-yI}-4-(4-
morpholinylamino)-2(1H)-quinolinone; 3-(1H-benzimidazol-2-yl)-4-bydrazino-
2(1H}-guinolinone; 4-(1-azabicycio{2.2.2joct-3-ylamino)-3-(1H-benzimidazol-2-y1)-
2(1H)-quinolinone; 4-(1-azabicyclof2.2.2]oct-3-ylamino)-3-(1H-benzimidazol-2-yI)-

25  2(1H)-quinolincne; 4-[(2-methoxyethyl)amino}-3-{6-(4-morpholinyl)-1H-
benzimidazol-2-y1}-2(1H)-quinolinone; 4-{(2-hydroxyethylaminol-3-[5-(4-
morpholinyl)-1H-benzimidazol-2-yi]-2(1H)-quinolinone; 4-(methoxyamino)-3-[5-(4-
morpholinyl)-1H-benzimidazol-2-y1}-2(1H)-quinolinone; 3-[5-(4-morpholinyl)-1H-
benzimidazol-2-yl] -4-(3-piperidinylaﬁnmo)—2(IH)—quh'loli.none; 3-[5-(4-morpholinyl)-

30 1H-benzimidazol-2-yl]-4-{(3-piperidinyimethyi}amino}-2(1H)-quinolinone; 4-{[2- .
(dimethylamino)ethyl]amino}-3—[5—(4-m01ph01inyl)~lH-benzimidazol-Z-yI}Z(lI—I)-'



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
(VEGFR?2), an laFGF receptors were expressed in 519 ingect cells using a Baculovirns expressio.a
system (InVitrogen) and purified via GM antibody interaction (for Glu-epitope tagged constructs) or by
Metal lon 10 Chromatography (for Hiss tagged constructs) For each assay, test compounds were

serially diluted in DM3Gitedaenexed vithemmapinpbridtdriginidredctivh-HiffRFasivd »2FP. Kinase protein
and an appropriate bigiiny, %;g‘lgh gm%pg@gty M&@dﬂqﬁt&@mﬂm@ye&%%% 20 HL.

reactions were incubated ours at room temperature and stopped by the addition of 50 tL of 45

m/V1EDTA, 50 DIM |Féﬁ’é%‘&%ﬂﬁllrlﬁ%b@faﬁﬁé@%a}éir%hlﬂﬂwlm% @éﬁﬁ@ﬂ@%ﬂ‘l@%}é&’epmwdm
coated rnicrotiter platecBagiringer w@@mmlmﬁmmm@m@m@ﬁmm@ﬁmﬁm peptide

product was mea ured with the DELFI resolye cence, llac), using a
Eu-labeled anti-p osr%o FB% ﬁ’fqﬁbo(f' {E% ﬁ? %@%ﬁé&?ﬁ% A assay buffer was
supplemented with i qu:Mnglmfm[@ddnm@canbﬂﬂylmtyt)mnﬁ]ﬂe[ﬁe{geixmﬂﬂMv@sbﬂnce was read on a
Wallac 1232 DELFIA fluororaaze{ ESF entr tlon of O}Jm Bor 500/ |n §:50) was
RS DR
ata analysis £

calculated by non- Ilnear regression are. nd bFGFR
kinases were assaye@lmﬁ@wlﬂﬂmepé‘slﬁﬂ%qﬁ@plmmm M@Emmmqm:m] ﬁ{ﬁm 1\12F 1 natvl

DTT, 1 mghial BSA, %‘l‘!'gf‘%‘ f ﬁ‘ﬁ%@n‘z‘&?ﬁ%}*%%HPzﬁ%%ﬁ%Bﬁ&%BY&\{&P' -N1-17.. Flt-1, KDR, and
bFGFR Icmases were a g) 1 gginiL, 0.05 pgfinL, or 01 p}?/raL res ctlvely -151-
aminocyclohexyl)amino]-3-[5-(4-morpholinyl)-1H-benzimidazol-2-yI]-2(1H)- '

guinolimone; 3-(1H-benzimidazol-2-y1)-4-hydroxybenzo[g]quinolin-2(1H}-one; 4-
amino—3~(3H—imidazo[4,5-b]pyridin—?.—yl)quinolin—Z( 1H)-one; 4-amino-3-(5-
morpholin-4-yl-3H-imidazol4,5-blpyridin-2-yl)quinelin-2(1H)-one; 4-amino-3-
[(2R,68)-2, 6-dimethylmorpholin-4-yl}-3-(3H-imidazof4, 5-blpyridin-2-ylyquinolin-
15 2{1H)-ome; 4-amino-3-{5-3- (dimethylamiflo)pyrrolidin 1-y1]-3H-imidazo[4,5-
b]pyndm-?.—yl}qumolm 2(1H)-one; 4-amino-3-{5-[(35)-3-
(dimethylamino)pyrrolidin-1-y1}-1H-benzimidazol-2-y}quinolin-2( lH)—one 4-[(35)-
1-azabicyclo[2.2.2joet-3-ylamino]-3-( 1H-benzimidazol-2-yl)-6-chloroquinolin-
2(1H}-one; 4-[(3R)- 1—azabicyc10 {2.2.2]oct-3~ylamino}-3-(1H-benzimidazol-2-y1}-6-
20  chloroguinolin-2(1H)-one; 3-(1H-benzimidazot-2-y}4-[(3R)-3-

- (dimethylamino)pyrrolidin-1-yl]quinolin-2(1H)-one; 3-(1H-benzimidazol-2-y1)-6-
chloro-4-[(3R)-3-(dumethylamino)pyrrolidin-1-yl]quinolin-2(1H)-one; 4-amino-3-5-
(4-ethylpiperazin-1-yl)-1H-benzimidazol-2-ylj-1-methylquinolin-2(1H)-one; 4-
amino-3-(6-piperazin-1-yl-1H-benzimidazol-2-vi)quinolin-2{ 1H)-one; 4-amino-3-[6-

25 (pyﬂdin~4~yimethyl)v1H—benzhnidazal&-yl}quinolin—Z(lH)-one; 4-amino-3-{5-
[(3R,58)-3,5-dimethylpiperazin-1-yi}-1H-benzimidazol-2-yl}quinolin-2(1H)-one; 4-
amino-3-[5-(4-methylpiperazin-1-yl)-1H-benzimidazol-2-yl]quinolin-2(1H}-one; 4~
amino-3=_((_S-methyl-S—morpho]in-4-yI~1H-benzirnidazol-Z—yl)quinoIin—Z(lH)-oue; 4-
amino-3-{5-[(1-methylpiperidin-3-yloxy]-1H-benzimidazol-2-y! } quinolin-2(1H)-

30 one; 4-amino-3-{5-[(2R,6S})-2,6-dimethylmorpholin-4-y1}-6-fluoro- 1 H-
benzimidazol-2-yl}quinolin-2{1H)-one; 4-amino-3-{5-[(1-methylpyrrolidin-3-



Each of the following compounds was synthesized and assayed using the procedures described above:
3-{542-(ethylanilino)ethoxy]-11-1-benzimidazol-2-y1}-4-hydroxy-2(11-1)-quinolinone;
3[5-(4:amiuophenoxy)-11-1-benzindrla701-211]-4-hydroxy-2(1H)-quinolinone; 3-{6-
5[(2-4dithethylamino)editylKmeihyl)aminoi-11-1-benzinaidazoi-2-y1)-4-hydroxy-2(111)- quinolinone;
4-hydroxy-3.15-(4-rnorpholiny1)-111-benzimidazol-2-y11-2(111)- quinolinone;
345-(3-amino-l-pyrrolidinyl)-l.11-benzimidazol-2-y1]:45-Q_ydroxy-2(1H)- quinolinone;
N,N-dirnetby1-2-(2-oxo-1,2-dih.ydro-3-quino|inyl)-lH-%)enzimidazoIe-S- carboxamide;
3-{512-(4-morpholinyflethoicyj-111-benzimidazol.-2-yl}-2(11-1)- 10 quinolinone; ,
3-{543-(dimethylamihejyi-phirbelicimydhaol-2 shisminmio L GH 2 opE}- 2@ np-gimtlinotyl-1,4-
s-(LL1-benzimidazplz ) 2ygxprlsesdindians Quiptinacasienisie: 4AmBos TR -

morpholinypethoxy]4H-bezzimidazol-2-y1}-2(111)-quinolinone;
4-amino-346-(4-rdnetingminpipyrrdidianih i ibongimideet 2vhi anephisrig 113)-one; 4-
4-amino3-[6-(3-amifenls RvEraNdiny s Fritbenzinidaspbdnldyefsiluipglinenendrttazol.2-

15amino-2-ox0-1,2-dihydro-3-quinolinyi)-1H-benzimidazole-5-carbonitrile; 2-(4-
ardno-2-0xo-1 2-dib{ oS I i RS-t e A Bt P e BB el
‘21-?”1in0-3-(g-13-(dﬂ%t@irklm?mm@wpqlse':raaii@linyl&ﬂddtﬁ&nﬁiﬁﬂiﬁﬁzgl{&[gk}h%(@jk&&gﬂ%@ﬁ@ﬁ;
-(4-ataino-2-0x0-1,24ihydra-3-quinoliny])-111- henzimida -6-carbpoximidamide; |
4-arnino-3[5-(4-mofiﬁm)”lfﬁ§1 1 'R%Zﬁd%zoéﬁ% %ﬁﬂ%‘&&iﬁfk%ﬁ@ﬁ)ﬂaﬁﬁﬁ@ﬁﬁ%@*-
4-amino-345-(111-}12 Hthazomidyi)-2 Hih ehantidckpRod:2-Y( H(dik] Yrisnmeindeng;4 - :
4-amino-345-(dimethylarnino)-1 imidazol-2-y11-2(111)-quinglinone; .
+-amino-305.(1-pip SR AL LB bRt N ISHOE I EAEES (-amino 2-050-12-
4-amino-3-[5-2-thidiyidrequindiontivhid d-bipimpiiuleth-qerbotiriomneid; 4-amino-3-(methyloxy)-
4-amino-3-15-[3-(1pyrralidi ]l hengimi 22927y L2tk drauineli
- anthio-3-{543. (8- N e O A e o
4-amino-345-(3,5-difiémymacieininpeyaam iodhi Fhheassndagal 2yl uinelndihoms: {4-
j-am!no-gjg-gﬁqm&lta:tfﬂﬂé—%%m 1. 11-1 bgﬂbm'mgti -2 1 2 J}HZ&#& i ﬁ@mzlt@ne;' 3-(11-1
-amino-345-(4-me -1- piperazinyl)-11-1-benzimidazol-2-y1]- -quinolingne; 4-amino-3-(11-1-
30 benzimidazoi-2-]a%‘-:gt-’ﬁ]5%%6@?@ghgﬁﬁ%ﬁﬁlﬁﬁﬁgﬁﬁtﬁ%ﬁ‘gﬁﬁéﬁ%y&ﬁ%mZMIdaZOI'Q'
4-amino-3-(1Hbenzimidaztt-2 (Y Ho5eae-(4HERFphatibiy et i/ RRE BV aniindtholé: 4-amino-3.-{111-
-152- benzimidazol-2-y:1)-6-(4-~ =1-pi i - -quinoli L A-2rni 7(311-
benzimidazo|-2-y1)%h%%}%é@ﬁ@§%%?%%%% -z@i%%”ﬁ%@#%ﬁﬁ%ﬁﬁ%%mﬁﬁ*
chloro-345-(4-rorpeetEidizendlainalaaXd B2 Seminy-duihiidesd: 2-amino-6-
oloro-3-(5-13-(dirnetnyaminaidopuerRliginyldnidoRaRaniclar ol Zsyddndidddi aunglinene: o
4-amino-6111ydrox il%rl]do anainol-3-{5-{2-(4-morpholin I)ethoxyl-ll-fq%nmmld_ ol- -Xll-Z(lH)-qumoll
none; 4-amin0-5-‘[22-)€ G Bh G R GRS%s k- (4-methylpiperazin- 1-yl)- H-benzimidazol-2-
g-|_(|4l-3morpIqgﬁ@;yliﬂ@ﬂybi?ﬁ@@ﬁﬁ&ﬂﬂmﬁﬁ%}zﬁ&d%}ﬁeﬁ(@jFﬁ)nﬁmethy?amigo)pyrroiidin—1—
-benzirnida701-2-A-6:(2-pyridinylmethoxy)- zquinolinane; z+-arnino-6-
quoro-345-(4-morp¥?&ﬁ%§%§ﬁl—€a§§z—?’l |§I %g%l}ﬁ:%‘i}]%)%ﬁﬁ)_qhafﬁbﬂ?ﬁgﬁé%f‘%%%%.{giws) 3
{543-(dimethylamiriéiethyaaimipytiolidin-behditazonzazel-evllawoot 13 H yeiaofinone;
3 (r-benzimiclazol s 4eiae MR Bk H AR ot

3-(111-benzimidazol-2-y1}-4-(methylamino)-2(1H)-quinolinone; L
3-(1H-benzinaidaz{}31y54: (EasyRenind}l Serr iy dgerhd it @ thendmsipbgrdquinotin-
%0-4-{[2;10.-mlesayl-zmyyr@a@imdﬂﬁﬁaiyﬁqatﬁirwnmazwmﬁ@[(@R?G%leé—dixnethyMOrpholin~4~.
enzimidazol-2-y1)-44(4-pipericlinylinethyDaminol-2(11Q-qyinolinone; 3-(111- .
benzimidazoI-2-y1}-133&#6%%%5??8)?’2%%9@%”&% SM%I%@)?E?H&F Bt
.2.2]oct-3-ylamino)yBr{inbEizbai Hywiatg Zck@inyil }- 2 ik pejmitalin bhe ) 3-{( L-methyipiperidin-3-
yhoxyiquinolin-2(1H)-one; 4-amino-3-(1H-benzimidazol-2-y1)-5-[(pyridin-2-

yimethyl)oxylquinotin-2(1H)-one; 4-amino-3-(5-morpholin-4-yl-1H-benzimidazol-2-
30 yD)-5-[{pyridin-4-yimethyDoxylquinolin-2{1H)-one; 4-amino-3-, : H-benzimidazol-2-
yD)-5-(methyloxy)quinolin-2(1H}-one; 4-amino-3-(3-methyl-1H-benzimidazol-2-y1}-



(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-[(11li-imidazol-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-ylamino)-3-(11-1-benzirruda¥®i=2-y1)- 252(111)-quinolinone;
4-[(2-methoxyethyl)amino}-3-[6-(4-morpholiny1)-1H- benziatidazol-2-y1]-2(111)-quinolinane;
44(2-hydroxyethyl)amingl@gffry mmb@tm%rﬂembﬁﬂﬁmC{ﬂ@i@ﬁﬂ}@(@&ﬁn@mﬂﬁimﬁlﬂm4~
4-(methoxyamino)-345-(4- morphollnyl J}l benzimiclazol-2- yl% % qumollnone
345-(4-morpholiny 1) 14- 4 BEREIR AL G- A TS U Rk AR i 1% ) AT AdhE:
345-(4-morpholiny1) @@i&ﬁmwﬁ)dﬁmh&Wyﬂq&mmhﬂymtwaﬁmﬂmtﬂ{l11) quinolinone;

4-{[2- (dimethyl t 1 I idazol-2-y1] 3)- -153-
qumollncl>nr:§ By[%nzlln%?)rp ri%}i% ?ﬂ&enzlm d%%yﬁ“ﬁoﬁefl ﬁ;nt})’“yg’ﬁé) ol 2%1(11[}021 ‘%
faranylmethypar|5|nolaﬁh@quHmehmnmm@MymmmwmmW@ma(1H){me; 4-
morpholiny1)-111- benZLmlcgag %—1314 ?%lsg%é %9 %«I%ﬂm%‘ﬁpa‘# E%_;lé'l%%%(lm-one;

benziatidazol-2- yll-ﬂénpyr‘r idinylami olinone; 4
methylpentyparalno)%@{(AMHWWJ@M@@MHHMWQ&%I]-%M%%Q&W%&H@QEC,

4-[(2-arnino-3-methyifyiy 1 Jaming] %%I((ﬁr{‘ ;{MB;%;} 1ﬁjb%@ggﬁ;§oﬁ'ﬁ¥[ﬁgﬂ]ﬁ@mwnollnone;

3-(5,6-dimethy1-111-berannidazo peridinylamino H)-quinolinone;

4-[(2-aminocyclohexy&nfrBiine; ;%féﬂy ﬁTB}‘HﬁBﬂW”f)YiHOBé%‘%’Dﬂlglgz %%ﬁ@?ﬁﬁ?’ﬁﬁﬂ%ﬂlﬁone 44(2-
10annnocyckhewl)ammlwﬂlmmmw@@%da@umdﬁznﬁaﬁﬂﬂm Quipaimne;

3-(111-benzimiclazol-2:y1)-4- hydrox uinolin

amino-3-(311- bnlclazl)’(ﬁQsBg ﬁpyﬁﬁfﬁf}gﬁgg (?ﬁ' r}?’]fﬂ?giw r}i glﬁunéﬁ%l(% benzimidazol-2-
morpholin-4-y1-311-iphjetafioptofuidbiy-tid 2o tHnolin-2(EH) enspddamirbyb)-6-
[(2R,65)-2,6-climettygnorphielif- }ﬂry"ag%l'é'g%ﬁ?@o@l(h%@%'%@ﬁ%MH' Oof-pLpAidbdRne:

4.-arnino-3-15-13-(dimethyiannno)pyrrolidin-1-y11-311-nnidazo|4,5- 14yric n -2- yl}qumolln 2(1H) one;
4-a:1-S0-345-R35)- 32@}%’@91911%@ﬂb?ﬁ?ﬂ%ﬁﬂ%ﬁﬂr%ifﬂ@&%hﬁ‘éﬁ?fﬁ%?aﬁ@@hﬂaﬂﬁhbhﬂ 2(1H)-one;

4-J(35)- 3.-azabigyclojeiRfzd-ylaminadie=gk idyheuzimidarol-2uckr-8-chigreriinabindihl)-one;

4-1(3R)-1- 10[2.2.2 I |-3-(1f -2-y
(3R)-L-azabicyclof?.2,2loct:3: ag{lﬁnzrjgngugw%n?ﬁ?ﬁ{“gggaé%mm 30 fruoro-s-a-

methylpiperazin-1-y1)-1H-benzimidazol-2-ylJquinotin-2(1H)-one; 4-amino-3-(5-{[2~
(methyloxy)ethylloxy}-1H-benzimidazol-2-ylquinolin-2(1H)-one; 4-amino-3-{4,6-
diflaoro-5-(4-methylpiperazin-1-yl)- 1H-benzimidazol-2-yllquinolin-2(1d)-one; 4-
20 amino-3-{5-[3-(dimethylamino)pyrrolidin-1-y1}- 1H-benzimidazol-2-y1}-5-
fluoroguinolin-2(1H)-one; 4-amino-5-fluoro-3-{5-(4-methylpiperazin-1-yl)-1H-
benzimidazol-2-yl)quinolin-2(1H)-one; 4-amino-5-chloro-3-{5-(4-methylpiperazin-1- '
yl)-1H-benzimidazol-2-yi]quinolin-2(1H)-one; 4-ariino-3-{5-[3- | _
(dimcthylamino)pynoiidin-1~yi]-6-ﬂuoro—1H-begz:imidazol~2—yl}quinoi'mn2(lH)~0ne;
25 4-arnino¥5~chloro-3-{5-[3-(dﬁnethyl’amino)pyrroiidin~l-yl]-lH—benzimidazol—Z-
yl}quinolin-2{11)-one; 4-amiino-6-chloro-3-{5-[3-(dimethylamine)pyrrolidin-1-yl]-
6-flucro-1H-benzimidazol-2-y1} quinolin-2(1H)-one; 4-amino-3-[(2R,65)-2,6-
dimethylmorpholin4-yl]-3-(3H-imidazo{4,5-b]pyridin-2-yi)quinolin-2(1H)-one; 4-
amino-3-(6-thiomorpholin-4-yl-1H-benzimidazol-2-yl)quinolin-2(1H)-one; 4-amino-
30 3—[5~(4~cyc10hexy1piperazin-1~y1)-IH-benzimidazol-Z-yl]quinolin~2(1H)~0ﬁe; 4-
amino-3-{6-[3-(diethylamino)pyrrolidin-1-yI}-1H-benzimidazol-2-yl}quinolin-2(1H)-



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-ylmethyl)--113-benzirnidazol-2-yliquinolin-2(111)-one; 4-arnino-3-{5-
{(3R,58):3,5-din2ethylpiperazin-l-yll-lH-benzinidazo11 §3‘/1}quinolin-2(111)-one; 4-
amino-345-(4-methylpiperazin-1-y1)-111-benzimiclazol-2-yliquinolin-2(111)-one; 4-
amino-3-(6-methyl-bagtarphialindpy s b tibarannigazolyypaineinddde 1peininolin-

amino-3-{5-[(1-methylpipericlin-3-yeoxy3-111-benzimidazol-2-yOtininolin-2(111)- 30ane;
4-amino-345-[(2R, )%Sﬁa%n%ﬁméﬂ%%%&ﬁ%@ﬁ%%i*fi-}ll-%qe"r]f%ﬁﬁzdo ébbll-]-%wﬁxq%ﬂlf?dlin-Z(lll)-one;
4-amino-3-{5-R1-methylimptiolidB-oned Sdampioxs b do3eiiz(drivkzpip Bsdiqirioli-2H:H) -one; -
4-amino-3-15-(4-nagthy1-124-.diazepan-1-y1)-1H-benzimidazol-2-yllguinalin-2(111)-one;
4-amino-3-{5-[(3R)-gglf}éﬁ%%t%ﬁ%%{h&l%%%%ﬁgﬁ@l %rlg e’r?;iéﬁﬁzlagg%-i%y q%’%olin-Z(ll-l)-one; 4-
amino-6-chloro33-{5lgRp@ milredryliatbmeipydblitimadyinipaahritaidh BHrogiganndtif=-2(11:1)-one;
ethyl {442-(4-aminoz2:9x%Qz g Cchk 1iRolin- wﬂ%l}g@% i0az6l:6ripl Zify-1-yi}acetate;
4-amino-3-{6-finethCIZ(Tl-_inet?l‘);/)‘I:’iwgl%%%)%ﬁ—igoi-ll -be‘r12|mi§(!)%%;1§[j 11%%%2}5111)0%;
31[6-(4-acetylpiper W@l%})ﬁ Yisreohndd 8i-on1 ABmnotuidoRs B PiRgdRes 2 8rHho-346-(1,4L
bipiperidin-I'-yl)-1Hhgpzhnigiaz ol-A;A0mineinnd (k- anes i (4-a02i60-259x % Lidpipbtdin-1'-
dihydroquinoIin-3-y1§liaL|IH-benzimidazole-G-carboxyIi,c acid; 4-aminp:t5§g]etr1%1ﬁsxi/§
346-(44nethylpiperdi 4P—%)Dllﬁilﬂ@ﬁ?fﬁ‘?ﬁf§}‘3ﬂﬂl%ﬂﬂlﬁbﬁH—%&ﬂqﬁloﬁ Mot S
{644-(1-cuethylethyipipgagireding 1A 1hisbeyETHidenaiA @0 aintinR6li-1) kN enid 4-amino-
[2-(4-amino-2-0x0-1,2:dinydroguinolin-3-y0-1H:benzinndazo1-6-yllpiperazin:1- yljaceti id;
44(3S)4-azabic':yclo]fé%.a_g}géi‘?g-y'l%%? %9&-]%%)-5%%2)%% alz%f‘g%%@{f g&ﬁ%&%&ﬁfﬂﬁ’-gﬁ
4-[(3R)-1-azabicycléa:2ideirsrytamtingd|ca-bosi IobhtiersinisdaR 22 Adjuih elivooginn)inAéL H)-
4-anaino.-345-(4-ethylpiperazinal i K- henrimifazebRoioHRIny AL DRon SiE-
4-amino-3-(5-{(2S,5S)-2- o ]
[(diniethylamino)rnéRAsdatatyRers izt 190e 1 f8HatidaddPo b quinolin- 2(111)-one;
4-amino-6-chleso-3 irddmrimdpipy eiarin-: - yid-bbiybe naitsidpzak 2o 20ylpmiend o RfiH)-one;
4-arnino-6-cliloro-3-15-[(3S)-3-(di ylamino)pyrrolidin-1-. AV TIL. Fmrrirrads
341-111-benzimida%%ﬁlzgfﬁz}aﬂ-igﬁﬂg(%%&r%? 2t |1r?85§1,1§:éi'gﬂfoa‘rr8%1-}{g-[1(§8!_)’§§§mldaml"2"
(ditnethylamino)pyryéfiinokyli2 () -beezinaltiplZb L aytihgtirblin@idd)-hielidydroquinolin-3-y1)-

amino 5 & giehioro A Re A 4 W Rea A A AInAA) one,

4-ananao-3-(111-berizimidazo)-2-y1)-64(pyridin-2-ylmethyl)oxylquinolin-
benzimidazol-2-yljquinolin-2(1H)-one; 4-amtno-3-[5-(pyridin-3-yloxy)-1H-

20 benzimidazol-2-yljquinolin-2(1H)-one; 4-amino-5,6-bis(methyloxy)-3-[5-(4-
methylpiperazin-1-yl)-1H-benzimidazol-2-yljquinolin-2(1H)-one; 2-(4-an1ino~2—6x0-
1,2-dihydroquinolin-3-y1)-N-{2-(dimethylamsino)ethyi]-N-methyl-1H-benzimidazole-
5-carboxamide; 2-(4-amino-2-0xo-1,2-dihydroquinolin-3-y1)-N-methyl-N-(1-

' methylpyrrolidin-3-y1)-1H-benzimidazole-5-carboxamide; 4-amino-3-{5-[(5-methyl-

25 2,5-diazabicyclo{2.2. 1Thepi-2-ylcarbonyl]-1H-benzimidazol-2-y1}quinolin-2(1H)-
one; 4-amino-3-{5-{(4-cyclohexylpiperazin-1-yijcarbonyl]-1H-benzimidazol-2-
yi}quinolin-2(1H)-one; 4-amino-3-{5-[(2-piperidia-1-ylethyl)amino]-1H-
benzimidazol-2-yi}quinolin-2(1H)-one; ethyl 4-{[2-(4-amino-2-0x0-1,2-
dihydroquinolin-3-yl)-1H-benzimidazol-5-yljamino }piperidine-1-carboxylate; 4~

30 amino-3-[5-({(5R)-5-[(methyloxy)methyllpyrrolidin-3-y1}amino)-1H-benzimidazol-
2-yljquinolin-2(1H)-one; 4-amino-3-{5-[(pyridin-2-yimethyhamino}-1H-



252(l11)-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- yOoxylquinolin-2(111)-one;
4-amino-3-(1H-benzimidazol-2-y1)-5-[(pyridin-2- yimethyDoxy]quinolin-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-benzimidazol-2- y1)-5-(methyloxy)quin r‘¥1§_2(1H) one,
4-arnino-3-(5-methyl-111-ben2inaidazol-2-y1): -155- 5-( ethyloxy)qumolln 2(111)-one;
4-arnino-3-{5-[(2R,I5S)-26-dimethylmorpholin-4-
y1]-111-benzinliclazolb2ryigiBagmiethplaxine] g iFH2¢de 14-amizpL-dfn{ppedidit 3-ylamino)-1H-
benzimida7o01-2-y1)-5-rnal I|n- - |no Ln ne; 4-ami

benzimiclazol-2-y1)- SS\T Eﬁ%é) e%yi?no&%ﬁ 2l§'yﬁmumogl|(|%1lu:}((f1 1]§ or[%yﬂdm_ i
5anaino-3-(111- ben2|mmmm@l&mbmmméﬁaﬂmm%@(ﬁHﬁr@E(quhylcﬂﬂHZﬂﬂmino 5-
amino-5,6dich1oro 3 4aomorpalin Al sty SR Mi9 ARl 2 A OB 9R8 sine 1

3-{5-1(2-morpholin4-ylethyl)oxy1-1H--bénzirniclazol-2- ylhnioolin- 2(11%{1
amino-3-{5-[(3-pyfroliGMbexyisis R B- ?ﬂ“ﬁ@&m&?&dﬁl}b& lﬂﬁ“ﬂ”&@‘”z‘

4-amino-345-[(3-morppligaA sl DY HRX W adkind-DeiRigaead 2oy GUINObRod O3 (hdiln -0 8) -
4-amino-6-fluoro-3-(5-morpholin-4-y1-1H-benzitnidazol-2- )qumolln 2

1)-one; .
4-amnino-3-{543-(dico SRy IARHBIpY O fassL b?eﬁlil?n OIGquaIa)? lﬁj&%ﬁﬁﬁﬂiﬂqﬁﬂ’l)-one;
4-amino-3-(111- benzumaﬁamﬂzayﬂz)nﬁldﬂupmmnwaﬂa)me N,N-dimethyl-2-(Z-0x0-1,2-
4-amino-3-(6-fluoro- 5 h01|n 4 - en2|m dazoi: 2-yl)quina/in 2
4-arnino-3-(5-Ktetrahy argnrﬁ)y?nﬁléfhl‘l%xﬁzﬂid Benzﬁprgjtzl’gazo qu%gﬁ%&f‘ﬂ -one;
4-amino-6-fluorotB-(6- m@mmph@mmmm%ﬂzm{mwd@adm@qm -3~
4-anaino-316- f'nOfO-SFv]fl Retivdninerazitslastielld-benalinidnel 2 viiguinglisag(dr-ane;

4-amino-3-(5{[2. (met yloxy)ethyl oXy }&11 1-benzhniclazol-2- quumolln 2(1M-one; 4-amino-3-(4,6-
difluoro-5-(4-methylpiFtBERiPER R d Ro e g al-g R anerHm (D e, 4-amino-3-(5-{2-

20amino-3-{543-(dimetmyiaimyiaiaimyrretiginnbrybdi ks henainisazokaoy/d-Mquinotin-2(1H)-one;

fluoroquinolin- 2(111) 4-amino-5- fI 5- (4 met zin-1-

benzirniclazol-2- yI]qum %)2 142 cgﬁlg 5‘%}%[[ ??f%ﬁrﬁeﬁﬁlgﬁa#ﬁt&e Cfmm“&

y1)-111- ben2|m|mzoi®aﬁmnhmm1mw)%m&3malrmsy{:ﬂ}[32 2]oct-3-ylamino]- 3 -(1H-

(cliniethylamino)pyrrolidis kv 116 U0eqs i beRzIIARR Ok YAIGHRPY N2k 2Joct-3-

254-arnino-5-chloro-3-{5-(3- Sdlmeth amlho )pyrrolidi r@%ﬁyl -111 %erﬁmmlda%%&{c’w Joc
ylamino]-3-(1H-benzimidazol-2-y1)-6- methquumolm-Z(lH) one; 4-[(3R)-1-
azabicyclof2.2.2]oct-3-ylamino]-3-(3H-benzimidazol-2-y1)-6,7-diflueroquinolin-
2(1H)-ome; 4-[(38)-1-azabicyclo[2.2.2]oct-3-ylamino]-3-(1H-benzimidazol-2-y1)-7-

20  chloroquinolin-Z{1H)-one; 4-[(3R)-1-azabicyclo[2.2.2]oct-3-yiamine]-3-(1H-

benzimidazol-2-y1}-6-bromoquinolin-2(1H)-one; 4-[(3R)-1-azabicyclof2.2.2}cct- -

y]amino]—3~(IH-Eenzin]jdazol—}yl)-z-oxo-1 ,2-dihydroquinoline-6-carbonitrile; 4-
[(3R)-1-azabicyclof2.2.2]oct-3-ylamino}-3-( 1H-benzimidazol-2-yl)-6-fluoroquinolin-
2(1H}-one; 4-[(3S)-1-azabicyclo[2.2.2]oct-3-ylammo]-3-(1 H-benzimidazol-2-y1}-
25  6,7-bis(methyloxy)quinoiin-2(1H)-one; 4-[(£%R)—1-azabicyclo[2.2.2]oct-3-y13.rnino]— '
3-(11-benzimidazol-2-yl)-6,7-dichloroquinolin-2(1H)-one; 1-[4-[(35)-1-
azabicjxclp [2.2.2]oct-3-ylamino}-3-(1H-benzimidazol-2-y1)-6-fluoro-2-oxo-1,2-
dihydroqy?:;olin—?—yl]piperidine~4-carboxamide; 4-[(3S)-1-azabicyclo[2.2.2]oct-3-
ylamino}-3-(1H-benzimidazol-2-y1)-6-fluoro-7-[(3-hydroxypropyl)amino]quinolin-
30  2(1H)-ome; 4-[(35)-1-azabicyclo[2.2.2]oct-3-ylamino]-3-(1 H-benzimidazol-2-y1)-7-
{dimethylamino)-6-fluoroquinolin-2(1H)-one; 4-[(3R)-1-azabicyclo[2.2.2Joct-3-



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-benzimjclazol-2-y1}quinolin-2(111)- -156- one;
4-amino-346-(4-pyridin-2-ylpiperazin-l-yl)-ll-l-ben2|mfégzol 2-yfiquinolin2(11-1)-one;
4-amino-345-(4-methylpiperazin-l-y1)-311-imidazo[4,5-blpyriclin-2- ylJquinolin-2(111)--one;
4-amino-6-ehloro-34BadinviedhgiHipe nazindizyil}- 11 5-inictag o Bub iy Holoa2: yiBR)dIN4(11-1)-one;

2-(4-arnino-2-oxo-1,2- aglh)y%PﬁE Q?Jé@*gﬂ%&moﬁggzml bemrré}g X{ggﬂlg {114 y1)-11-1-benzimidazole-5-

carboxamide;

4-amino-3-(5-{14-(I-mietiphtatiypphodraih)- W@:&lﬂﬁ‘@f}l—Mminbﬁe?a%lﬂ%@%mm%ﬂﬂm-one;
4-amino-345-(4-methylpiperazing-yj. %/0)7 1 AERARNIG RR oLy AR AR ONRR -G e

4-amino-345-{1,4'-bipipericlin-I'- yIcarbonyl1)-11-1- benznaldazol ‘%alllqumolln -2(111)-one;
4-anaino-3-(54(4- m@ﬂﬁ%b@@%ﬁ%ﬁ%&r%ﬁﬂﬂmﬂﬁbﬁﬂﬁlﬂ’&m%ﬁdﬂ?ﬁ”ﬁ@w%@

4-amino345-(1- oxudgmmprppgk‘ﬂlﬁbwﬂ.)zéﬁ)qﬁezmﬁ?@%ﬁmwmlmﬁéwﬁaﬁﬁﬁuﬁ.

f(4-acetylpiperazin-1-11)carbonyl)-111-benzimidazol-2-y1)-4-aminoquinolin 2&1H one;

4-amina-3-(5-{j(3R)- @“*&ﬂﬂ%‘f@?ﬁ%&ﬁ’ RenbttBaisinm iphgeeipuinghin gl H)-one; 4-1G
benzimidazol-2-y1)quinalirig(d M ape; Ayaaminet3-(2HIRR dhdazol-2-y1)-6- ﬂuoro ~7-morpholig-4-

15(dimethylamino)pyjroliclin rbon nolln one;,
4-aznino-3-(5-{K-(di %‘%H&?H&%ﬁﬂoﬁg é’ ]r{ i%ﬁ:%%%%ﬁ’nl}d%?%%‘}%m a&%’f’S é{ﬂ 2(11 1)-one;
methyl 2-(4-amifo- F;(:ﬂﬁrmmdﬂzom51b29¢uh&dﬂag&qudMMMbhﬂ6¢*ﬁ@ﬁbl&M@dﬂf@M]&e

4-amino-345-(1,3'- b@ﬂ{&%@? gfﬁ)ﬁ&)ﬁ (%E;B ?'5%3“&91 i&w(fﬁel(m) one; 1-[4-

4-amino-345-(pyriclin- enzimi ~yllquinolin-

4-amino-5,6- b|s(meWWB%Y@O%%t%ﬂ%éﬂﬁ%mlﬂflﬁhmﬁ?ﬁ%mﬁﬂa@méwﬁﬂl11)-one;

2-(4-arnino-2-oxo-1 ?ﬂﬂmﬂﬁ%ﬁiﬁgﬂiﬂ*ﬁyﬂﬁ%ﬁéﬂmﬁmﬁﬁﬂﬂeOhe{tbxﬁlbéﬂm&w%fidi}%&zimidaZO|e'5
-carboxamicle; 2-(4-anduQ-2-0x0-1,2-clihydroquinglin-3-y1)-N-m [-N-
methylpyrrolielin-3-ylyY4355ek3i iiirsrEnd b%%grﬁlﬂlgthllgwg"gz %%%‘f?ﬁeﬁwﬁ

252,5- d|azablcyjzlo[acztjlllhepmweﬁmeﬁmbiejzdléfmememgIahaﬁny]rB}(ﬂE\Dhﬂﬂﬂci[él,)s@ne
4-amino-3-{5-[(4-cy azm ony nzimida n-2 )-one;
4-amino-3-{54(2-pip %é% )7leY amlnyzﬁZ ﬁgﬁﬁ%ﬁ%’%ﬁfﬁ%fﬁﬁ ﬁi%%l-?) oarf%ugg Ryl
4-([2-(4-amino-2-ox6LH; Eﬂmquh%ﬁhﬁ@ﬂwmweﬁmﬁmoﬁﬁ@ﬁmno}plperldlne4 -carboxylate;

4- 30arnino-345-({( ) jalcaliTaVED %Mgﬁl;ﬁ{__{i .
2-yliquinolin-2(1H)- %%gb -amino- )?&51[ ?ﬁﬁ%ﬂ#}@%@ﬁ{?g&? %mlno 1IE|1[$]51% @W'?

benzinticlazel-2- yllcfﬁmﬁ}%@ﬂ}”&ﬁ%ﬂ (WHmBeR43p p]eﬁ%ﬂh’%’%}%?a?n@?‘itﬂylamo] -3-
benzirniclazol- &yllq@hﬂ%@ﬁ@&ﬁbﬁ@ﬂ)ﬂwﬁn@r&ﬁw -E6fiipygipinetn- 2(1H) one; N-{3-]4-
ylmetbyl)amino]-11 n |nn azo um min
fluoro72-oxo-1,2- cht&gg FHCI? 17-}:% “?%ﬁﬂt%gﬁgyuf%&r%o I’plé lél% yEl>)ca_ﬁt’)xoxylate
4-a_ne_1ino-5-f|uoro -3- I&{Mdrm;m}ﬂ}mmngmmdoaamck&t@E}lyﬂquﬁo{Q@H)em
4-ainino-3-(111-be %lgg &&B{faﬂ%%ﬂ% r’ﬁ;l&n ()]r&]i’l Plfenyipiperazin-1-yl)quinolin-

ol- in- & 3

4-arnino-3-(11-17b nzinal az y1)-7- bromo uinolin-2( 11 -one; mino-3

bromo-lH-benzirnlr?eﬁiﬂlﬂzlﬁyl)’q[iﬁ%hﬂz@ﬁy%ﬁé Q\P}QCQMWHQMQ%%i «(1H-imjdazol-1-
dihydroquinoling3-y}hyhlisbananasaigrrealommidsirdaminee-Orthisn=2-yl-

azabicyclo[2.2.2joct-3-ylamino}-3-(1H-berzimidazol-2-y1)-6-fluoro-7-[ (2-pyridin-2-

ylethyl)amino]quinolin-2(1H)-one; 4-[(35)-1-azabicyclo{2.2.2]oct-3-ylamino]-3-
{1H-benzimidazol-2-yh)-6-fluoro-7-piperidin- 1-ylquinolin-2(1H)-one; 6-chloro-3-
(3H~imjdazo[4,5-b]pyridih-zfyl)quino1in—2(1H)-one; ethyl 1-{4-[(3S)-1-

30  azabicyclo[2.2.2}oct-3-ylamino]-3-(1H-benzimidazol-2-y1)-6-fluoro-2-oxo-1,2-
dihydroquinolin-7-yljpiperidine-4-carboxvlate; 4-[(3R)-1-azabicyclo[2.2.2]oct-3-"



101H-benziroiclazol-2-y1)quinolin-2(111)-oue; 2-(4-amino-2-0x0-1,2-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-&#abicyclo[2.2.2]oct-3-
ylataino]-3-(1H-benzimidazol-2-y0-6-methylquinolha-2(1H)-one; 4-PR)-1-

a_zabicyclo[2.2.2jocty a%ﬂz]octogrﬁr&m(ﬁﬁa g ?6%1%&6%%&9'5%@%&59‘%%1&9

4-[(3,S)-1-azabicyclo -ylanino]-3-(91-benzhandazol-2-y1)-7- cblorociabaolin- 2(113) -one;
4-R3R)-1-azabicyclo[EERaabrslaidirct sct Pralammelint dE iy degobrombeiiipRItni2(1H)-one;

44(3R)-1- azab|CyC10[:3ﬁ%021}§ﬁ11—quumolm-2(lH) -one; 4-[(3R)-1-azabicyclo[2.2.2}oct-3-ylamino]-3
ylaminol-3-(1H-benzimiciazol-2-y0-2-0 dlbydro uinoline-6-carbonitrile; 4-
R3R)-1-azabicyclo[2.9 B1BH#23¢ fﬁ%%@]@ﬁ?{f&)é&iﬁfﬂ&%’ﬁ?@? WF%%@l%eone
4-R3S)-1- azablcyﬁclo[Q-RMQeiz%bixtbwm[mcﬂ ﬂd&ﬂ%ﬁn&mmmi&ﬂ@lﬁum:)am 5-bipyridin-2-y1}-6-[2-
256,7- bls(nethyloxy) 3 azabl lo[

3-(111- benzwmdazol %x?g F }“{'l ﬁqi) ‘i? jﬂégg i szcycﬂ)ﬂ 2.2Joct3-

qumol
azabicyclo[2.2.2joct- 3!inaimuh6}éﬁi(b&ﬂzbadaohﬂﬂaﬂfﬂ~ﬂuqrﬂz)269ﬁqdré -Gilyxpetydaolin-7-

dibydrovinelin-7-ylipipgy ﬂggg}?dﬁlqur&% iﬁ@ # )119&%?:?;&}5%22?0&19%&131[10]13 (1H-

ylarnino]-3-(1H-benziendazol-2-y1)-6-fluoro-7-[(3-hyciroxypropypamine]quinolin2(1H)-one;
44(3S)-1- azab.cyclo[?ez@l@éwlﬂa‘ﬂéréa{éjcﬁlﬁ(@ﬁnmléﬂ%mma%@ =929, A-((35)-1-

(climetbylantino)$-flyese@yingting 20Ld)- u%j@ﬁﬁlﬁ@@g%m@gmgaﬁb 458- ylarnino]-3-(
11-1-benzinaidazol-2- y1%uoroqumolm -2(1

azabicyclo[2.2.2]oct-5%} BB  BERY; ﬁf %fnfxy (5(%3()41 ARBSHEAT Gastin=2(111)-one;
4-1(3S)-1- azab|cycloﬂaa&ameﬁ-6kﬁlaﬂmﬁﬂﬂdaz6u-ﬂb 5- methquumolm—"(lﬂ) one; 4-[(3R)-1-

ben7imidazo|-2-y1)-7 mi 1o oro um

4-[(38)-1-azabicyclo[2. i‘(])b aln%c])} %ogr{z’f!rﬁg ?%Gglﬁtlorm%ﬁa%mlclazol 1-yDquinoli
6-2(1H)-one; 44(3R)Jq]wzdmc%ﬁaxgz@a}a%ﬂsl)ym|ﬁd}339(11a1abxcyclo[2 2.2]oct-3-ylamino]-3-
benzimidazol-2-41)-6{ (RGP ReRVHGELN N6 NS iR Rhdtin-2( 1H)-one; 3-(QH-

azabicyclo[2.2.2]oct-3-ylatainel (111-bénzimidazol-2-y0-6-flioro-7-morpholin-4- ylquinolin- 2(1H) one;
4-[(3R)-1-azabicyclo[ o grahih&iiE ity inolin-2(1 H)-one; 4-hydroxy-3-(1H-

10(3H-irnidazo[4,5- bWﬂﬁq&yﬂqmm@eZﬂ)k[b)nﬁmﬁ %i[l@lﬁbrelmbtﬁyglemﬂ 2gabzoi4,5-
3-ylabainol-3-(1H-be |m1 -( -bj N 4- [ } blcyclo[2 2
.2]oct-3-ylaminoj-3- (Jgf enzn%ﬁéé ciﬁf EF%f oh?égggpl?é 5% P) |no [{ri=7- A%[r:‘erl arfe 3-carboxab
aiele: (1H-benzimidazol- 2~y1) 5 ﬂuoro-z-oxo 1 2-d1hydroqumolm—tﬁ—y]]benmlc acid; 4-[4-

4-[(3S)-1-azabigyclolg=21 19Gk3ry Laminol-Sdddl; @'@%Pﬂ;a%z)ﬁl)ﬂ%ﬁ'i‘%? lguinglbar2(il1)-one;
6-(3- 15acetylphenyl)-4 £ ‘i R)-1- azablc cIo[2 2. occr%[éamlnol -3-(31-1-imidazo[4,5-

b]pyridin-2-ypquinoli stppEnokn gy henzmns Qb3 P AGE - peaisyidpi3-2 Zjoct-3-
(11tjben|2i[aztig|330| Zyléﬁxﬁjpbl(iﬂgﬁbﬁﬁﬂaﬁﬁa%l%@j%ﬁuér&(.@%ﬂi 3—d1]:éydrloqt;m0hu—
azabicyclo|2.2.2Joct arnino u Imic pyrdin-2-y1)-7-
taorpholin-4-quuinolﬁ]é?i¥i¥38?%m2€ fés%“ fg}iﬁ Ef/'@ik?ﬁ%]f%ﬁ]%g éVﬁ%?—§33'(lH"
20(1H- ben2|mldazol&m:bm@y%pmmi@mm@x&ﬂaemgmb@thQEM%moM -43dA4-14-
[(3R)-1-azabicygler ééﬁ% i &x@&gm&%ﬁ% gs%%gzagcyc BB 258 Atuoro 2-0n0-

1,2-dihydroquinolin enyitacetamide; 44(3S 2.2.2]oct-
ylamino]-3-(111-benZisitiaylguaois- ﬂﬂéﬂhﬂmmtﬁy@rﬁ@@ﬂ%‘lﬁy@mw@@[ﬁ}@(i]?ﬁiﬁone;
4-[(3R)-1-azabicyclo|gairdpeliBexleeninal-R dilyorg-7-A ik digar @l 2l dihy droquinolin-6-

yl)phenyl }acetamide; 4-{(3R)-1-azabicyclo[2.2.2}oct-3-ylamino]-3-(1H-
benzimidazol-2-y1}-7-chloro-6-(2-methylphenyl)quinolin-2(1H)-one; 4-[(3R)-1-

30 azabicyclo[2.2.2}oct-_3—ylamino}-3-(IH—benzhnidazol~2-yl)-2—0xo~1,2—
dihydroquinoline-7-carbonitrile; 4-{(3R)-1-azabicyclof2.2.2joct-3-ylamino}-3-(1H-



25y1)-3-(3H-imidazof4,5-b]pyridin-2-ybquinolin-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-imidA70[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“&zabicyclo[22.2]oct-3- -159-
ylarnino]-3-(1H-benzhnidazol-2-y1)-6-(1-benzothien-2-ypquinolin-2(1H)-one; 4-
[(3S)-1- azabicyclo[%%r%iﬁﬁ&&&latpim}(ﬁréé&lﬁ@wimmlﬁ);bh)zfiz@ﬂw[@ﬁ} 1-
pyrrolidin-1-ylquinoliii- 2(11 I) one; 44(3R)-1-azabicyclof2.2.2]oct ? éS%nOI -3-
(3H-imidazo[4,5-b]pfHi 510 BRI BTERN ﬁ%ﬁgﬂ%‘?ﬁ'ﬂﬁ% 1%%U&: 54-[(3R)-1-azabicy

clor .2 lloct-3-ylarningila{adiingiid 2z ofde tedipye i 3R ) 1)abatiZeyclo{2 .2 . 2Joct-3-ylamino}-3-(1H-
(methyleoty)phenyl UItIO|l ethyl 144-[(3S)-1-azab 2.2.
Jb% é}él)}ﬁGgrr}%or “OX6- 2 5%(2)1p| %(ﬁ L)yl’l'%hagengjlne 3-carboxylate;

ylamino]-3-(1H- ben2|ra|(11mlzoalZ [Uoro-2-0Xo- n

4- [(iR[)(Bls?zlabllgycIaﬁ&tﬁ@]ﬂcﬁz&;ﬂiv@f&q}aﬂa(ﬂd%d?ﬁmdmmg-ﬂxmlﬁenyl)qumolln 2(114)-0
ne; 4- -1- 10az %%5& 5]

methylpropyt)analn qumoul ﬁ%ﬁﬁg}%ﬁ%ﬂ%R equla!rza C%%%}fc?é fﬂﬁ i/ail,g& %%M[LSFB"
ylaminol-3-(111- ben@u?htmazmuﬁaygly%%maeﬁhﬁﬁwg@lﬁﬂp@@m@lﬂgﬁymme 3-[4-{(3R)-1-

azabicyclo[12.2]oct-3daiipgt-6- .t digh nVI}-Ba3 A imidazof B Mo smid s
Bpyicn-2-y)clunoir2({e1) ongﬂf[(scg‘l&[%gng?cyc o[2.22]oct:3- 9Iafrln|rtlo a1 -2

(114-beazimidazol-24P1}- éﬂhéﬁ]ﬂ'ﬂ%i%ﬁ’ﬂ%'tﬁy BERANA e arkd-BeHy &@?@Y@ﬁzﬁé Joct-3-
azimidazol-2-yi)-4- (ﬁum&mwmmmaM)MQ-%plpendm-l-yl 1,2-dihydroquinolin-6-

4-hydroxy-3- (1Hhh|d 014 - flqg no @j{ %%{%% é}g 4-h ﬁHS %11 1Arnlq%zof4 5-
oct-

bipyridin-2- yl)qumo¥ one 4 cyc minol-3
(11-1-benzimidazol- ﬂ;ynya@wm%mm@hgiwmqmmmmmﬂémam 4{QR)-1-

20[(3R)-1-azabicyclg2.2.2inct-3-ylami Iglgr&% Fi.;?ﬁ% inifazlazsy i@-%%éﬂlﬁr@fﬁ%im-zaﬂ)-

1,2-dihydroquinolin-6-yllbenzaraide; N azabicyc 10
ylamino]-3-(1H- beni’i’?ﬁqd‘aﬁéﬁbly@?)a@-‘ﬂ’ﬁ% 2, M%ﬂ@%%ﬁ%@ﬁ%@ﬁfﬂ@nﬂ}ﬁ@etamme

§4_4 [(_3F_2I -1- azgé)lcy&?{:%%%ﬂﬁzgtnﬁﬂlﬁ!zﬁ%d&"h 3 (mlbmlzlmudazol -2-y1)-6-methyl-4-(piperidin-3-
eiazimidazoi-2.-y uoro-2-Qxo [ ro iollu- aci

25[(M)-1- azablcycIcg[bf”flﬁ‘f’g'@tugog)l'ér?r{l];'ﬁlhﬁ1 e?’n? %‘5’2 &é)l%] %(ﬂ%@%&lg (IH-

1,2- dlhydroqumolln-lﬁ:-x;d]imimld%dbeﬁ-&-G&%‘[éaﬂmfaﬂqhmynmﬁlﬂmmt@{wS) 1-
ylamino}-3-(1H-bengzj %,l%l[—gzy gctﬂyg{%&ﬁﬁ?_&ﬁ glé hy: m{ﬁg&;pg%% %llphenyl}acetamlde

4-R3R)-1-azabicyclo|2 oct-3-ylamin
benzinaidazol-2- yl)@féw&@cm(@memw&%ih@meﬁtélﬁd?imwémuz(aﬁ)ﬁﬂ -difinoro-4-

30azabicyclo[2:2. 2]@F%F§i¥iﬁ%%x§o§ M%M@lﬁ(m)@&m&ﬁQWWM%l -carbonitrile;
4-R3R)-1-a_zabicyclo[2.2.2]oct-3-ylamino)-3-(111-
(pyrrolidin-3-ylamino)guiadin-2(1H)-one; 3-(1H-bepzimidazol-2-y1)-6-chloro-4-[(3-

morpholin-4-ylpropylyaminojquinolin-2{1H)-ene; 6{h]0r0-3~(5-morpholm~4~yl-lH—
benzimidazol-2-y1)-4-(piperidin-4-ylamino)quinolin-2(1H)-one; 6-chlore-3-(5-
morpholin-4-yi-1H-benzimidazol-2-y1)<4-{(pipenidin-2-yimethyl)amincjquinoiin-

25  2{1H)-one; 4—[(35).—1~azabicyc10[2.2.2}oct-3—ylamin0]-6-chlor0—3—(5~'morpholih-4~y1—
1H-benzimidazol-2-yquinolin-2(1H)-one; 6-chloro-3-(5-morpholin-4-yi-1H-
benzimidazol-2-y1)-4-(piperidin-3-ylamino)quinolin-2(1H)-one; 6-chloro4-{{2-
(dimethylamine)ethyl]amino}-3-(5-morpholin-4-yl-1H-benzimidazol-2-yl)quinol in-
2(1H)-one; 4-{(3R}-1-azabicyclo[2.2.2}oct-3-ylamino}-6-chloro-3-(5-morpholin-4-

30 yl-1H-benzimidazol-2-ylquinolin-2(1H)-one; 6-chloro-3-(5-morpholin-4-yl-1H-
benzimidazol-2-yl)-4-{(piperidin-3-ylmethyl}arnino]quinolin-2(1H)-one; 6-chioro-3-



-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-oxo0-1,2- dibydroquinolin-7-yljbenzamide;
4-[(3R)-1-azabicyclo[2.2.2]oct-3-ylaminol-3-(11-1-
benzimidazol-2-y1)-6-flooro-7-(methyloxy)gninolin-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-iodoquinofiil2(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-dibydroquinofinGsylibenzein asisAAtHaR)-I-Arabie SRR ARkt Aminojouinolin.
ylamino/73-(111-ben&zimicli§gzol-2-)5f11 -2-0?(0-7-_piperidinﬁ-§- 1-1,2-clih d?oquin%lin-&og/_lgg%zu(l)ic acid;
4-[(3R)-1-azabicyclo[ 3 DD10%: A AR AB)-3-primopiionTiekasios -6-chloro-3-(5-morphdlin-4-yi-
y1)-7-(metlayloxy)-644iGpeetnyisséinydphemiiooingion Uoaeidol@dRidey])amino}-6-chioro-
azabicyclo[2.2.2.1oct:3-ylamino]-3(111-henzinaidazol-2-y1)-8-roethylquiriolin- ); one;
4-[(38)-1-azabicyc|o[%fgﬁ.{ﬂfgla?pglﬁgﬁﬁﬂgig?ﬁﬂ%%@l?éﬁ@i%fﬁ@%g@?m? 4—%%%215%'2"3311’:‘0"3'
15difinoroquino1in-2 fhdthyibing}2e(inb ] -belipmntias ale2piioi- et i-bepipedainl-3-yquinolin-
ylatnino)gninolin-2(1H):ene, . o, .. ' . : s -
44(33)-1-azabicyc|o[?ggzrf]8%€3%yﬁgﬁn|(noi-g-r{]fﬁggﬁl}?n |j a%ﬁ??.ﬁ;‘?&lrg-%{%%‘t gl(g?(ﬁgwgﬁi}ﬁq‘ﬁiuinolin-2(11
1)-one; 4-PS)-1- azabiclidtbfaz2uflago!32yiBirvino a1 Hi-prem Arobdreod-2oynyph alin-4-y-1H-
(nethyloxy)pltenyliquigalia-2¢1 1A b e 363 AL iz inidaroh anttQutadifiuartone; 4-{j1R)-1-
20(piperidin-4-ylarnbao)guinolin-).%% )l}(:)fr(ll%a% S-EH-bgrjwzirn%);lzol-zj-)alvi)ﬁ%mg&)ﬁ- {HR-1
(pyrrolidin-3-ylaraino)&mineamethypmany lsgena-G ¢ AlBe R a ez iy fy-, b razinidazol-2-
Lnorprr]‘O'ir|1'4');|pﬂ@Dg’W@zﬁﬂﬁ@]ﬁ:ﬁJmﬂi?ﬂ&(éﬂ%@ﬂ@b?=§ﬂﬂMQQpﬁ§ﬂﬁH{9ﬂﬁ9l§@ﬂﬂr@&nln&}lﬁlchloro—&
enzhniclazol-2-y1)-4-(pipericlin4-ylamino)quinolin-2(110-gne; 6- ro-3-(5-
morpholin-4-y1-111-b&i FRP&A’?@?”QIS}%YQF g?ﬁﬂ}ri;gzyb “%ﬂ%wgﬂﬁa%%ﬁh@%ﬁﬂfﬁﬁ:one; |
4-[(3S)-1-azabicyclo[a2dtR]pipetxitainihpldprionnd}-faifioxphbdiinddyyil- 1 H-benzimidazol-2-
Ikkbenzirnidazol-2-yQguinolin-2 -one. s Al B henaii oo IT1.
6-c|aIoro-3-(5-morph%ﬁﬁ‘-%%ffI’Igflb}?rﬁlfféiggglgﬁ%-:’y 5)-%3? i}pl)oehrlll&‘iln%}y%rbﬁ%zg)%g&iﬁgli%lyé)(fl-f)@one;
6-chloro-4-[ [2- (phenylmethylpiperidin-4-ylJamino} quinolin-2(1H)}-one; 6-chloro-3-(5-morpholin-

(dirnetlylarnino)gshyllapningndntasiaaspeliny4-yis kbRenanickazed skl R HirRogs;
44(3R)-1-azabicyclo 2.2.2%0ct-3-ylamino]-6-chIoro-3- 5-(gor Iiglin-4ﬁ; 5 piveridin.1
y1-1H-benzicaidazol 2 HSRiBaGTOsPRY-rk 1 H-bendimidazol-2-yh)-4-[(2-piperidin-1-
6-chloro-3-(5-morpholietdlyitniidheiziindaiid)-2ad-4-{opefdiiBeyphaiyhrrhidoaitot:2(1H)-one;
-161- (5-morpholin-4;3(1-1H-benzimidazol-2-y1)-4-I(pipericlin-4-yhnett nin iRolin2(11-1)-one;
(IR 2R) 2 aminos oA Ao B AT A SRR RN
1H-berizimiclazol-2-yegfedtinyprtpybaamo}-3-(5-morpholin-4-yl-1H-benzimidazol-2-ylquinolin-
L3 aminocyciexbagiae! 6RO SpRInA M A heSARO g HauiR0 i 2(111)-one
- -2-amino-3- ) o ) ) _
5methy1butyllarnind) BeeHbrBaog HAB BRI 2258 ST ersn b Rl arsI AR Rl - one;
4-(114-(aminomethyphemiinethyllamipe): fnediado? 3 unerphplieifone; 6-chioro-4-{[(2-
y1-1H-benzimiclazol-2- inolin-2(1H)-one; . . i .
6-chIoro-3-(5-morphﬁféﬁ%ﬁ%&ﬁ?giz}%?ﬂ?ﬁ}gﬂ%ﬂgngﬁgﬁﬁﬂ-%ng 'g’/-lgﬁé?]ﬁ?r%hfélﬁrﬁai}ﬁ-Z(lH)-one
; 4-{[(1R)-1- (aminoniéttypproidyieinintinéohintdi 8 San drghbin-3-{faiddpbanrifitzoi-2-
25  benzimidazol-2-yD-4-[(2-pyrrolidin-1-ylethyl)amino]quinolin-2(1H}-one; 6-chloro-3-
' {5-morpholin-4-yl-1H-benzimidazol-2-yl)-4-(pyrrolidin-3-ylamino)quinolin-2(1 H)-
onRe; 4~{[(1R,2R)—2#aminocyclohexyl]amino}-ﬁ»chloro-ﬁs‘-[5-(4—meﬂ1y1piperazin-1—
yI)-1H-benzimidazol-2-yt]quinolin-2{1H)-one; 4-[(4-aminocyclohexyl)amino]-6-
chloro-3-[5-(4-methylpiperazin-1-yl)-1H-benzimidazol-2-yf]quinolin-2{1H)-one; 4-
30 ({f4-(aminomethyl)phenylmethy! }amino)-6-chioro-3-[5-(4-methylpiperazin-1-yl)-

1H-benzimidazol-2-yllquinolin-2(1H)-one; 6-chloro-4-{[2-



10 yl)quinolin-2(1.H)-one; 4-{[(15)-2-amino-1-(phenyimethyOethyliamino}-6-chloro-3-
(5-morpholin-4-y1-1H-benzimidazol-2-yOquiaolio-2(111)-one; 6-chloro-44[3-(4-
methylpiperazin-1-yOpropy]laminol-3-(5-morpholin-4-y1-1H-benzirnidazol-2- yOquinolin-2(IH)-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- yIpropi/ %amino]quinolin-2(1H)-one;
6-chloro-3-(5-morpholin-4-y1-1H-benzimidazol-2-y1)-4- ? piperidin-lylethyl)arninoiquinolin-2(1H)-one;
6-cliloro-3(5-rnorpholio-4-y1-1H-benziraidazo12.11)-4-[(pyriciin-3-yilnethyoarninoiquinolin-2(1H)-one;
6-chIoro-4-1[3-(111-('tm'tdgzghhwéﬂfpﬁaﬂjmﬁw:{ﬂ(%eﬂgr@mjfﬁzﬂrylymH{b&Bﬂmiﬂmlﬂ yOquinolin-
202(111)-one; 6-cblorp- olin-4-y H b 2- (

yImethyOarninojouiﬁﬁﬂ]i’ 5%?3’%) gﬁi\”’%&tﬁﬁ]ﬁ §74 ?efgﬂ] éﬁiﬂlﬁyfzfﬁy gﬁtg‘n|no}%ﬂzmd{dZOI K
(5-morpholin-4-y1-1pilbe(ZirdiaiztoNBiydquineie AtiHaie ) Guiitne2 f(@se; 6-chloro-3-[5-
methy1-1-piperidin ild -55 et

1H-benzimidazol- 25; qu‘%lrjl;)(")ll'tl’np ?ﬁg,_%!y%%ro- J’(E’W&h (&T&[ QJﬂ[&Q’f@M&pemm—
25benzimiciazof2- ylﬂﬂﬂ@ﬁymﬂllﬁbml)&mm&r%%mmbﬁ@fﬁéﬁw%@-
(5-morpholin-4-y1- 15&&%9?&92&9'%&% ‘}-ABN&&B @&Mb@ﬁﬁﬂ@@%@h&é@%@%zm 3-

4-{RIR,2R)-2- asnlnocyclohexyllamlno} Ioro 3-[5-(4-metbylpiperazin-1-
y1)-1H- ben2|m|dazo[l52(-4,135&8‘i\31'131Ii’l‘ii"’zf@%flt)1 é’ﬁeﬂkhﬁﬂzﬁﬁﬁﬂ%‘@yﬁmé&wg AE5-

ggl(?{o (3 [5-(4- me;hw%m@qmlmmﬁh@@gaﬁd%g zfrxﬂquam@llpxﬁe(dﬂzﬁr@%-ﬂi-

4-(aminomet enyllinet aino)-6-chloro-34544-meth erazm -1-y1)'-
113-benzimiciazol- fgg i/‘?(]}‘ﬁﬁ Jf‘ggﬁg réhglﬁd’r]@%]{’fﬁqu%’;nx -one; 6-¢ 1)0'3'(5'
(triethylataino)é(hylImmpm}m%mlmaﬂmmmyl}%lb(ﬂ@ip@mmmhﬂbﬁamﬁ]qnniimﬁ:in-z(1H)-one;
6-chioto-3-[5-(4-ine eraz n-1- 11 1-b 49) in I vl
y1]-4-{[3-(4- nlethylpt?péér zin- I’yl/Ll %S}épy at%llﬂl mo?ﬁ) ;(5 ﬂ%n‘g o?o3 71 48! orpholin-4-yl
(4-methylpiperazin- 1@@?@3%@@&%@@2@N@?ﬂﬂh?ﬂ%pﬁéﬁ9ﬁﬂét®mﬁéﬂhﬂﬁ4ﬂ -1H-
Syllamino}quinolin-2(dEhaRs0e-LhlpmBparidre M%@ﬁ&&ﬂ@nléné dansigidezel-2-y114 [(2

pyrrolidin-1-ylethypamino]quinolin-2(1 -one 6- c loro-3-:
[5-(4-methylpiperazifet: Pfiale'éﬁ%]i Ha%ﬁ@?ﬁ%‘%ﬁ%rérﬁmﬂgn%?amo)qu|uoI|n -2(111)-one;
6-chloro-315- (4ﬂnetﬁ1yiﬂmlﬂﬁﬂﬂﬂlqjdﬁoﬂzﬂ.]2'(lH) -one; 6-chloro-3-[3- (4 methylplperazm—l -y1)-1H-

benzimidazol-2-y1)-4- rid umm 2( 0-3
morpholin-4-y1-1H- %ﬂr%ra% Ii%_ﬁ}‘lﬁr?m |per|H }f]eet%‘ arain %UIHOH (21(9135') “one;
4-[(39)-1- azablcycldﬂEEOZO 216ctd3nat inphZrohlard- BH@W@H@?IM—}WH ~{[(2R)-pyrrolidin-2-
11{-benzimidazol-2-yRauiDaliniatl ddaRes( Z}%ﬂé‘)@cﬁo%%t'@gﬁ# ¥E}f1§i§'§nohdm 2

e;

benzimidazol-2-y1)-4- (plperl in-3-ylamino)quinolin-2(111)-on loro
methylniperazin-1-y1}jiaHYh, Terd2 A iR FApET )7 F-benzimidazol 2 -yllquinolin-

20 2(1H)-ome; 6-chloro-4-({{(2R)-1-ethylpyrrolidin-2-yljmethyl} amino)-3-{5-(4-
methyipiperazin-1-y1}- 1H-benzimidazol-2-yljquinolin-2(1H)-one; 4-{(35)-1-

azabicyclo [2.2.2]0ct-3-ylamiuo}—3—(1H—benzin1jdazol~2~yi)—6—[4~
{methyloxy)phenyljquinolin-2(1H)-one; and 6-(3-aminophenyl)-4-[(35)-1-
azabicyclo[2.2.2]oct-3-ylamino}-3-(1 H-benzimidazol-2-yl)quinolin-2(1H})-one.

25 Each of the above compounds displayed an ICse value of less than 10
pM with respect to VEGFRI, VEGFR2, 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 tautomeric forms, it



15ylIniethyl)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-methylpiperazin-1-y1)-111-benyiroidazol-2-y11-41(2R)-pyrrolidin-2-
ylmethynaminolquinolin-2(111)-one; 6-chloro-4-(f [(2S)-1-ethylpyrrolidin-2-
ylmethyllamino)-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(11B)-one; 4-1(3,S)-1-
azabicyclo[21.2]oct-3-ylaminoi-3-(1H-benzimidazol-2-y1)-644- (rnethyloxy)phenyljquinolin-2(111)-one;
and 6-(3-arninophenysh)nl(8)ikaerstood that the invention encompasses any tautomeric form of the
azahicyclo[2.2.2joct-3-ylamino)-3-(1H-benzimidazol-2-y/)quinolin-2(114)-one. 25Each of the above
compounds displayed @ HSERItfe of less than 10 pivf with respect to VEGFR1, VEGER?2, and bFGF.
It should be understood that the organic compounds according to the invention may exhibit the
phenomenon of tautomerism, As thiesohdanstaldsireicfver as evitiom ithisidpet#icatibn o dintyme present
one of the possible tauiqEngric foillg, Tl eai AW d G HRdSERadARAL e inyenign cpepmpasses
any tautomeric form of the drawn structure. It is understood that the invention is not limited to
the embodiments’settisrepope cdifhfofollersiratiéubut 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 lle Val Leu Pro lle 151015 <210> 2 <211> 6 <212> PAT <213>
Artificial Sequence -164-

SEQUENCE LISTING

<110> CHIRON CORPORATION
RENHCOWE, PAUL A.
PECCHI, SABINA
MACHAJEWSKI, TIMOTHY D.
SCHAFER, CYNTHIA M.
TAYLOR, CLARKE
MCCREA, WILLIAM R. JR
MCBRIDE, CHRISTOPHER
JAZAEN, ELISA

<120> QUINOLINONE DERIVATIVES
<130> 072121/0142

<140> PCT/US01/42131
<141> 2001-09-1il

<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 amidatesd

<400> 1
Gly Gly Gly Gly Gln Asp Gly Lys Asp Tyr Ile Val Leu Pro Ile
1 5 10 15

<210> 2

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Segquence: Synthetic 6X

His tag

<400> 2
His His His His His His
1 5



<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-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 fornm@d 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 amidiny!l
groups, substituted or unsubstituted guanidinyl Ssubstituted or unsubstituted primary,

secondary, or tertiary alkyl groups, substituted or unsubstituted aryl groups, substituted or
unsubstituted alkeny! froAipstbat Stitsiethes angLedéiEmiad alkstitytey qups)l isobsttrtgdwmdinsubstituted
heterocy &hggy&% substituted or unsubstituted aminoalkyl groups, substituted or unsubstituted
alkylaminoa ups, substituted or unsubstituted dialkylaminoalkyl groups, substituted or
unsubstituted arylammmlyg@@hﬁt@%@ﬁm&@@ﬂuﬁ&élﬁa@ﬁt@tmyla&‘malewi@‘ﬂ@ups substituted
or unsubsiiyieddaianermno BiRMRo et axes ubataled ateipcygalkyl roups,

substituted or unsubstituted - 166 - diheterocyclylaminoalkyl groups, substituted or unsubstituted
(heterocydIEiaIReHarRIHOHDSHEEH LN SRR SANBRQUREL B SatinectiasEtessiyelMS (aryeaminoalkyl
groups, or -C(=0)R18 groups; R5, R6, R7, and R8 may be the same or different and are
independently selected from H, CI, Br, F, I, -NO2, -OH, 0R19 groeps, -NR20R21 groups, -SH, -SR22
groups, groups, -S(=0)2R24 groups, -CN, substituted or Risubstitlited amidinyl groups, substituted or
unsubstituted guanidinyl groups, substituted or unsubstituted-prmary, secondary, or tertiary aIkyI

substltuted or unsubstituted alkynyl groups, sqpstltute \§ juted heterocyclyl groups
substituted or unsubstituted heterocycjylalkyl groups, I25-¢
amlnoalkyl groups, substltuteﬂzor uns bst|tute alkylaminoalkyl groups
uted aryldihinoalkyl groups, substituted or

unsubstituted dlarylamlnoalkyl gro ( stltuted or unsubstltuted (aIkyI)(aryeamlnoaIkyI groups,
substituted or unsubstituted heterd g AR
diheterocyclylaminoalky! group's, subs |tuted t&unsubﬁltuted (heterocyclyl)(alkyl)aminoalkyl groups,

substituted or unsubstituted (heterocyclyl)(aryl)aminoalkyl groups, substituted or unsubstituted
hydroxyalkyl groups, substituted or urSubstituted alkoxyalkyl groups, substituted or unsubstituted
aryloxyalkyl groups, or substituted or unsubstituted heterocyclyloxyalkyl groups; R12 is selected
from H, substituted or unsubstituted alkyl groups, stibstituted or unsubstituted aryl groups, or
substituted or unsubstjjyted {reterocyclyl groups;

Y is-NR¥R® group;

R, R? R® and R* may be the same or different and are independently selected
fromH, Cl, Br, F, I, -CN, -NO,, -OH, -OR™ groups, -NR*®R*’ 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 arylaminoa kyl groups, substituted or
unsubstituted diarylaminoalkyl groups, substituted or unsubstituted (alkyl)(aryl)aminoalkyl
groups, substituted or unsubstituted heterocyclylalkyl groups, substituted or unsubstituted



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 dialkylaminoalky!
groups, substituted or unsubstituted arylaminoalkylggoups, substituted or unsubstituted
diarylaminoalkyl groups, substituted or unsubstituted (alkyl)(aryeaminoalkyl groups, substituted or
unsubstityted alkylamino groups, substityted or ynsubstituted arylamino gr , Substituted or
nsubst BT RERG O BBt o SR er RO (ABDE A o or
un(sub)sti@;tg:ﬁwia%ﬁ(mﬂ( amun)' &@?ﬁuned (ﬁérefbty,cmeaa;‘ﬁmhgwqurlecms@r—a@fhgm}ﬁgroupsi;)
-C(=0)0-alkyl groups, =(=0)Q-Aar QuUpPsS -C@Q NH2, -C(=0)NH(a g roups, -CG(=0)NH(aryl) groups,
- 167 - C(=0)N(alkyl) g%u%s’, -C(=0) r?/el grouep%r, géf@réﬁ;*\lisa' % (ﬁrd; %qr%%n;ﬁ& Se)leCtéS
C(=0)-hdterodycBi1 Brdups:NQL{=0H0 2Rt goyapp1- RURE! otirs) NEH heaBdgsaips,)-Ga e
C(=0)-N Cypl or -C(50 ) oIV ;ﬁq [put . tituted
heterocy@@@rﬁ [ n%% %gro%@?%u%&t%g%ﬁ %@Qﬁj%&%%%@%egﬁﬁ@ﬁ g%&%gﬂgﬂg%@gd or

unsubst@m@amﬁ@migmdwpsmﬂmﬁaut@ﬂ DingoBbstiitser Ry sepogesip S semigiyuted or
U””““EH‘@F’%FSG%E?%XS&B@@H%M&H& AR LOIM RIS BF VAN DS REBSikenyl  R15 and

R19 may bé the same or different and are independently selected from substituted or unsubstituted
alkyl gro@fs3irsuBAti dadr wnsupStiies XMy QRS Sy SHitiRcHos LORRSHEIIRA BBt FeRYYy clyl groups,
substitutgehqsd aasdstiees ieiasanyeiv Aol SERINSIG GRS Ry GRS LS ERaY! groups,
-C(=0)NH2, -C%_{Tacg)NH(allcyI@roups, C(=0)NH(aryl) groups, -C(;O N a_IIcyng groups, -C(=0)N(ary1)2
groups, CEUBSHIAREANESA Y SRS B Q) FyRstisd Akiiroanerliyyar B Rroups,
-N(aIkyl)mg@;gwmgypgggt_eu@dwa?k)@ﬁmgwﬁg@ggpmiag@q@ﬂ?m@gun@gbgtitutgd aminoalkyl
groups, sufystituted or unsubstituted alkylaminoal ups, substjtuted or unsubstitut
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unsubstitulesti t(hederoays i) (aisd)deteroaykly éalkgtiambobaliky gt stdstiaik e pa llysuipstityted
substitut ' r ' | kyl groups, or
substitut%%ﬁ@%{gﬁﬂiﬁ?ggﬁﬁgyﬁtg%%%@%%&{t%%%r@aw e the same or
different subgtidvéesheleyisbeiitied el kew@l kg rarPHRsu BEbmitaiechprumsUBS RS PRI YGHS VIR 08BBstituted
or unsubstigjiRg:aid 8F BT FED PIEIS QY MRSHISA Seterocyclyl groups; R17 and R21

may be the same or different and are independently selected from H, substituted or unsubstituted alkyl

groups, substituted orfRinésBABELRE iramy Hy g iutemheriHnaipitiisd Aot iRl Yroups,
oS, At rouns. -G(-0j0-alkyt
groups, -C(=0)N(allcy1)2 groups, C(=0)N(ary1)2 groups, -C(=0)N{(allcyl)(aryl) groups, -C(=0)0-a
groups, -C(:O)O-aryly ups’ itR St'j'y & &Pﬁ%?@@%@é@%ﬂ&&%}%ﬂ%uted or g
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substituted or unsubsti | minoa ups,,substituted or unsubstituted arylaminoalky
aroups, SHBENACEH B G E L B AR P R B v e AR GRS
g(lk)él)) Iilanmmmmmdrg'rrmakyl - (upy; Isabstidated pi @mtu@qw&mﬂmm@mesou ps, "

= -C(50)-N(E y r -C(= eterocycly1) groups,
substitutg'lg) %ﬁ@%&%ﬁﬁé@@%é@y@bﬂﬁ%@aﬁ g @é’p%Bs%@stﬁéégl)&u%Ysu guétituted
diheteroeyyighaimakalkyiognsuph st sdiotenobsiistdoatliandaninortkyt gonupi sllysiaued ealkyl groups,
substitut ' ' i : ituted
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hydroxyalkyl groups, _ ubstituted alkoxyalkyl groups, substituted or unsubstituted
aryloxyafdfis FelggOr sinsaBstitted Ay RIS BAEBShateFh el A5 xiaHEigtagksi aldy| amino groups,

-C(=0)-Néghih a6 opuabet i asa dnsy RinB s dubstituted or unsBai bty sams or
different and are independently selected from H, -NH2 -NH(aIk&_%oups, -NH(aryl) groups, -N(alkyl)2
).

groups, HPHRR) 67 bl etk RS LSS = RIS 1A T QMOuRKY L QPiErocy cly 1) (alkyl)
groups, N{BeSRIOaYFB sy ILgroy R s NOretpoRyali)ZomsasnsCrebRtiiagpyrpapstituted 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-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. - 169 - 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@7e 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 Jithjum bis(trimethylsilyllamide to the s ituted or unsubstituted
2-benzini‘%§§§gw%-4<-\él LER f&i@%ﬂ%@f@ﬁ[w&ﬂﬁﬁé@?’&ﬁ?@ﬂmﬂﬂ?&u or unsubstituted
2-aminobe(z0pitetertoyitigl resuiti g B{@)FO-heterocy8yThr@upsthoE-Of Kia(etkrduyting) gaoopsjsing
forming t = imidazolyl-2-acetat ting,ethyl 3-et -2-iminppropanoate hydrochloride
it & SR B B e A e I e RN s, wherein
reacting enbyh3Hetied kgt2-ae)yioymopzabateongars colostitia edith ansulbstitueddyaroxgal kgtignoeps,

1,2-phe iami i Ly 3- -2-1mi ituted or
msabst e R e B S
claim 8, fuhsiEriesahHRESHEdedMgterngy ytgsyabiad cdeauns it cabiNGafsyh tereny@ yl)

3-ethoxys2sjminopropanoate hydrochloride. 11. The method according to claim 1, wherein the
4-amino Substituted qui{golinon comggund IS

4-amino-5-fluoro-315-Fi- AR pipar Rathe same prf nentiand a2 IRRRRSIARth SRiscsE 6N tautomer
thereof. sunstitutdd of NRSIRSRQAERIROI RIS, Slibishtded BRIPRLBRE WIR RIS istAGtiedde or the
base is "ﬁ%@aﬂﬁ%&"ﬁ&%’é@%ﬁ %rrr(])iugs', substituted or unsubstituted heterocyclylakyl groups,
C(=O)H, -C(=0)-akyl groups, -C(=0)-aryl groups, -C(=O)NH>, -C(=O)NH(alkyl) groups,
C(=O)NH(aryl) groups, -C(=O)N(akyl), groups, -C(=O)N(aryl), groups, -C(=O)N(akyl)(aryl)
groups, -NH(heterocyclyl) groups, -N(heterocyclyl), groups, -N(akyl)(heterocyclyl) groups,
N(aryl)(heterocyclyl) groups, substituted or unsubstituted aminoa kyl groups, substituted or
unsubstituted alkylaminoalkyl groups, substituted or unsubstituted dialkylaminoakyl groups,
substituted or unsubstituted arylaminoalkyl groups, substituted or unsubstituted diarylaminoalkyl
groups, substituted or unsubstituted (alkyl)(aryl)aminoakyl groups, substituted or unsubstituted
heterocyclylaminoalkyl, substituted or unsubstituted diheterocyclylaminoalkyl, substituted or
unsubstituted (heterocyclyl)(akyl)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 heterocyclyloxya kyl groups,

R'® and R* 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;

R' and R** 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(=0)-alkyl groups, -C(=0)-aryl groups,
-C(=O)NHa, -C(=O)NH(akyl) groups, -C(=O)NH(aryl) groups, -C(=O)N(alkyl). groups,
-C(=O)N(aryl), groups, -C(=O)N(a kyl)(aryl) groups, -C(=0)O-akyl groups, -C(=0)O-aryl
groups, substituted or unsubstituted heterocyclylalkyl groups, substituted or unsubstituted
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aminoalkyl groups, substituted or unsubstituted alkylaminoakyl groups, substituted or
unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl groups,
substituted or unsubstituted diarylaminoalkyl groups, substituted or unsubstituted
(akyl)(aryl)aminoa kyl groups, -C(=0)-heterocyclyl groups, -C(=0)-O-heterocyclyl groups,
-C(=O)NH(heterocyclyl) groups, -C(=0)-N(heterocyclyl), groups, -C(=O)N(aryl)(heterocyclyl)
groups, substituted or unsubstituted heterocyclylaminoakyl groups, substituted or unsubstituted
diheterocyclylaminoal kyl 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(=0)-N(akyl)(heterocyclyl) groups,

R™ R%, R* and R® may be the same or different and are independently selected
from H, -NH,, -NH(alkyl) groups, -NH(aryl) groups, -N(akyl), groups, -N(aryl), groups,
-N(alkyl)(aryl) groups, -NH(heterocyclyl) groups, -N(heterocyclyl)(alkyl) groups,
-N(heterocyclyl)(aryl) groups, -N(heterocyclyl), 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(a kyl)O-alkyl
groups, -N(aryl)O-akyl groups, -N(akyl)O-aryl groups, or -N(aryl)O-aryl groups; and

R? 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 baseis 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 atemperature of 90°C.

10.  Themethod of claim 8, further comprising reacting ethyl 2-cyanoacetate
with ethanol to form the ethyl 3-ethoxy-2-iminopropanoate hydrochloride.

11.  Themethod according to claim 1, wherein the 4-amino substituted
quinolinone compound is
4-amino-5-fluoro-3-[ 5-(4-methyl pi perazin- 1-yl)-1H-benzimidazol -2-yl |quinolin-2(1H)-one or a

tautomer thereof.

12.  Themethod according to claim 1, wherein the Lewis acid istin

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



