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| NHI BI TORS FI ELD OF THE | NVENTI ON This invention pertains generally to
treating di seases characterized by 5 angiogenesis including cancer. Mre
specifically, woaemventi on described herein pertains to trearisegsadiseases
characterized by activity of vascul ar endothelial growh factor receptor
tyrosi ne ki nases. The present inventioﬂ'provides, smal | nol ecul e

i nhi bitors of vascul ar endothelial growth factor receptor tyrosine kinase,
pharmaceutical fornulations containing such inhibitors, nethods of treating
patients 10 with such pharmaceutical fornulations, and to nethods of
preparing such pharmaceutical fornulations and inhibitors. BACKGROUND OF
THE | NVENTION Capillaries r i [ e human body
and supply tissues with ox?%ieﬂr?"éﬂé ngkglﬁ)’é}ﬁlggés@?ﬁﬁ%ﬁ&éﬁgvi ng waste
products. Under 15 typical conditions, tﬁe endothel ial cells lining the
capillaries do not divide, and capillaries, therefore, do not normally
increase in nunber or size in a human adult. Under certain nornal

condi tions, however, such as wherFELD OFUEHE SNVENGQPON, or during certain
parts of the menstrual cycle, the capillaries begin to proliferate

rapidly. This process of fTHignngtiGEperaRigederallyas nkitiidisessee hiasdcienigedyood
vessel s is 20_known as angio enesi s Qr neOVﬁSC | gri.zati.on, See Fol kman, J.
Soiont i o Andr i @B§Io8cPess inglndios euacer) MRS PRGN, ALY O ASSHPAASERE heal | ng
is an exanpl e of pefaid QRN HiREE SHarRRPYASIS UHcavitZaftva@lad eidot@lidGedvit | 1 T e.
Duri ng wound healing, the additional_capillaries provide a supply of
oxygen and nut ri SO TEGEPISRETRSING KRS ol Reohfesept 1B¥gpHon praydes, gmpkh e

rempval . After t¢nfided dQRschlar bduBthBIeA ot d¥en Mc%?&@;ﬁoxttﬁ’fbsi%g’ xeRgY, | 1 ari es
norhally regress. Lynboussaki, A. "Vascul ar Endotheliral G owh Factors and

their Receptors PRrEapsuied formylations conpiging such jphjbiors, apeibpdsiof rggting patiepisog - 2

PCTI USCL/ 42133 Diyg@hLiahHaRRacedddhMEnRildtiond fand R) Bdids of PRp&EIY Af Cancer
Bi ol ogy Laboratory and

pharmaceutical formulations and inhibitors.

BACKGROUND OF THE INVENTION

Capillaries reach ioto almost all tissues of the human body and supply

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

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

20  known as angiogenesis or neovascularization. See Folkman, J. Scientific American
275, 150-154 (1996). Angiogenesis during wound healing is an example of
pathophysiological neovascularization during adult life. During wound healing, the
additional capillaries provide a supply of oxygen and nutrients, promote granulation |
tissue, and aid in waste removal. After termination of the healing process, the

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

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




Deipartrrent of Pat hol ogy, Haartman Institute, (1999). Agi ogenesis also plays
an inportant role in the growh of cancer <cells. It is known that once a -
nest of cancer _cells reaches a certain size, roughly 1 5to 2 nmin

di ameter, the ¥A¥&*¥%tel s nust develop a blood supply in oedewséiasisi he
tunor to grow larger as diffusion will not be sufficient to supply the
cancer cells with enough oxygen and nutrients. Thus, inhibition of

angi ogenesis is expected to halt the grow® of cancer cells. Receptor
tyrosi ne ki nases (RTKs) are transnmenbrane pol ypeptides 10 that regul ate

devel opnental ce enodel i ng_and regeneration
ofvadulot ti ssuesbllslf/ﬁgaggﬁ émnﬁioéljmw éffﬁ{l&% ﬁol‘f&'l“?”é?’@ﬁeb g?loggéﬁbcggtsrsgm I

(1995); van der Begartmept ofsRatwilogy AHnarRean Indizhtk, @bgd). 10, 251-337 (1994).
Pol ypeptide |igands known as growt h factors or cytokines, are known to

activate RTKs. Signaling i i gand bi ndj and a shift in
conformation in the 15 extAeﬁﬁmgfde%gisgﬁﬁﬁ at?’ﬁ'g)ofté‘?:‘erﬁflﬂd‘?&ﬁeééwtploﬁ@aqcﬁ its

di meri zation. LyfHdubisakiownihat dhvaa;nuk afcaEmilQEﬂIhellch@hlcs SRS sife2ch and
their Receptoys j,n rﬁ,&%ﬁﬁ%‘em ‘# - in Tunors" Academ ¢ DissSertation,
Uni versity of Hel Si nKi u 5?‘7"&&% } mugidsyeler 2 blapd puppbyrip oxded f@apart nent
of Pathol ogy, HaamonEgrowdarperis @iffusbAQN not B JubhiGd: | 61,
203-212 (1990). Wﬁ"ﬁ“é} of _the | igand to the RTK ZBIﬁg@%{%ﬁaﬁceﬁg}éptor

t r ans- pbosphor yl‘at | OXygER: pgd nuthiaats, SThye ipkikitign efangiogenssib isepemndd to
activation of tHmaltakdgbwth ¢F cdeienteélz. f or the phosphoryl ation of cytoplasmc
sybstrates. Id. Two subfanmilies of RTKs are specific to the vascul ar

endot helium These i ncl uge t he vascul ar endothelial growth factor (VEGF)
subfanily and the Tie 25 t&CRBE Brosingidnasss| (R TKs) a8 srapsmeniiits poiypéptides

VEGFR- 1, VEGPRR- Zl;latasfgdl wiga;a ta‘mblpgmh 519-525
(1990); Ter man, ) 1)ﬁr(r:mgenel , 1Md (ﬁﬁf%lg n?lf'g&%@g&nﬁg%? kova, O et

al ., Cancer Res reﬁ\??cmtf%’:’f?ﬂgk Hissgesp  MusigneneF setal., 1 Hee\NBiGogp U2, 895.898 have
been described M9 ivagdabber, P%thﬁ%ﬁq{cvaé%hg)é/lg}egg%?%& _and

endot hel i al cel IP O|J fer at | on and further /42131 -3
identified as a ﬂ&}’ gipde kngyyn ﬁrﬂ?‘ﬁ@éﬂ@gﬁsreﬁdkmasmullmgsemesacsivat&:errara

EI ngt t 0aI ; Endmsn@hgnaB@JRmmV&V%q‘ggﬁ@%&Hg Xﬁ%smﬁ in Con ormtatl(l)onsi[rjleCI fically
15  external domain of the receptor resulting in its dimerization. Lymboussaki, A.

“Vascular Endothelial Growth Factors and their Receptors in Embryos, Adnits, and
in Tumors” Academic Dissertation, University of Helsinki, Molecular/Cancer
Biology Laboratory and Department of Pathology, Haartman Institute, (1999);
Ullrich, A. et al., Cell 61, 203-212 (1990). Binding of the ligand to the RTK

20  results in receptor trans-phosphorylation at Speciﬁﬁ tyrosine residues and subsequent

activation of the catalytic domains for the phosphorylation of cytoplasmic
substrates. [d.

Two subfarilies of RTKs are specific to the vascular endothelium.
These include the vascular endothelial growth factor (VEGF) subfamily and the Tie
25 receptor subfamily. Class Il RTKs include VEGFR-1, VEGFR-2, and VEGFR-3.
Shibuya, M. et al., Oncogene 5, 519-525 (1990); Terman, B. et al., Oncogene 6,
1677-1683 (1991); Aprelikova, O. et al., Cancer Res. 52, 746-748 (1992).

Members of the VEGF subfamily have been described as being able

to induce vascular permeability and endothelial cell proliferation and further



REKs including VEGFR-1 and VEGFR-2. DeVries, C. et al., Science 255, 989-
991 (1992); Qinn, T. et al., Proc. Natl. Acad. Sci. 90, 7533-7537 (1993).
VEG- 5 stinulates the mgration and proliferation of endothelial cells and
i nduces angi ogeaE®ss® both in vitro and in vivo. Connolly, HOTASLEN3L, J.
Biol. Chem 264, 20017-20024 (1989); Connolly, D. et al., J. din. Invest.
84, 1470-1478 (1989); Ferrara, N et at, Endocrino. Rew. 18, 4-25 (1997);
Leung, D. et al., Science 246, 1306-1309 ¢*989); Plouet, J. et al., EMBO J
8, 3801-3806 (1989) 10 Because angi ogenesis is known to be critical to the
rowt h of cancer bt gnti al
gfforts have been (?iartg'ﬁgl&oﬁhﬁ eve%éﬂ%%ggnﬁl}gcug%sg%@aﬁ agoni sts
of VEGF-RTK to thbr Ein;ocrmqﬁithv t18p4-26 €1987)d ‘é]Ei@FaBgemwlte ,spmrﬁdall)hnmbmul ly,

interfere or sto arl hem rrpounds
and conpositions é“%‘é Mféipalpﬁ%{\’e%&a{{\&hg? Hﬁs aCte'It\;}ll’[ C'%&%\?ﬁs? one of
gore tBedVEGF- RTIQQ} (198 2MQues, rrnedaldemudeolAaae stemo;atsweswqw%) avEGF
escribed in 98/ 1335 am noni cot i nam.de e.g., W

01/ 55114), anysoséﬂ'g Ay d’&‘ﬁff&“’(%‘&@f"‘éfa "0“?/(6"3‘611‘? I&)a“‘g B’gb“t"ﬁdom meti cs

(see, e.g., WO 03{:@8%% &ls bol ia%e hkd W vd@rlooaﬁdu\yea el(:ﬂea, BRI.XChemUzéy, Pat ent
No. 6, 258, 951) npnocl onal anti bodi es lg]see 086 _20 705 Al),

various 5, 10, 15 3B0K720024 (1989, Soppaly i Rsetathe- ﬁ%l@@stt PPt B @RS (see,

e.g., WO 00/ 2737%m#aene£p£y@nu&rﬁbkﬁa»esltslI;Qflmwicaﬁé@%t sar Ry J4g, acid
derivatives (see, 19841985 oxi ndol yl qui nazol1ne derivatives (see,

e.g., WD 99/ 1034@96—939941%%2%19#% ¢ il -n EMRG §a3&0\}e’>§0§ §989).e.g., U S.
Patent No. 5,763,441), and cinnoline derivatives (see, e.g., VO 97/ 34876) ,
and various 2p indazol e cosRAUBASi€RARIs iCk@Dwn Y6 PAAQL ’RPHe GNP Bidep3268) .

Various indolyl substituted conmpounds have recently been disclosed in WO

01/ 29025, WD 01/ 69btebe capigoling by IYEGDHaH VEGIRTEy pubgantind sHpits lapye beep|

conpounds have r ggfbhkeh t@%@ﬂ:l(ﬂi ﬁ&%&e’ﬁﬁ&tﬁﬂa)@%%éﬁﬁ?%\m@?ﬁ@ﬂ( Rﬁﬁ@&lﬁnds are
reportedly capabl e of inhibiting, nodulati ng}r and/ or regul ating signal

transduction WO GBiBOEgeamcHEiggepesisand hopafully, ipistiprercs slop tamartpyoliferaliva.
non-receptor tyrosine kinases. Sone of the disclosed conpounds contain a

qui nol one fragment bonded £ Qide\Rribfy @0 LbEniQ cdgdEhdE 26a 20mydsitions have been

15 reported as having activity against one of more the VEGF-RTKs. Examples include

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

20 705 Al), various 5,10,15,20-tetraaryl-porphyrins and 5,10, 15-triaryl-corroles (see,
e.g.. WO 00/27379), heterocyclic alkaﬁcsu]fonic and alkane carboxylic acid
derivatives (see, e.g., DE19841985), oxindolylquinazoline derivatives (see, e.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 bave recently been disclosed in WO 01/28993. These compounds are

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



grioup. The synthesis of 4-hydroxy quinol one and 4-hydroxy quinoline 5
derivatives is disclosed in a nunber of references. For exanple, Ukrainets
et at. have disclosed the synthesis of

3- (benzi mi dazo¥O9¥3F%- 4- hydr oxy- 2- oxo- 1, 2- di hydr oqui nol i nepcidssoaisngi s, 1
et al., Tet. Lett. 42, 7747-7748 (1995); Wkrainets, 1. et at., Khimya
Ceterotsiidicheski kh Soedinii, 2, 239-241(1992). Wkrainets has also

di scl osed the synthesis, anticonvul sive and-antithyroid activity of other 4
10 bydroxy qui nol ones and thi o anal ogs such as

| H 2- oxo- 3- ( 2- beg#i m vl) - 4- rdoxyquinoline. Ukrainets, |. et al.,
Khi mi ya Get er ot s?i i c&gﬁ(%rktkgqé%gdﬁg ﬁ"ir?cfgp %r le%&g_kﬂ?ges( T ‘%W%ﬁ]?’f’é@s, . et
at., Khimya Getemoshds|containskquisiolde éaipmbit,bofided t3 URSndolAr be&9R)dazalyi

Ukr ai nets, |. et s Chem Heterocyclic Conp. 33, 600-604, (1997). 15 The
synt hesi s of var Fouks qui noline derivatives is disclosed in WO 97/48694.
These conpounds are disclosed as capable of bind;ng to nuclear hornone
receptors and being usef ullhé eyndmsis nfd-aydrogy eidat @a4-1yaRky @mafHhon and
bone growth.5The compoun Syl . al sobdiéfclﬁpsed as_being useful 1n the
treatment or - preventioR O GFEEABIbELUJEICIERERS- A 5 ample Jdkraimers whale

receptor fam|i emve 2{3clvied ideyniesis 't 3-(denAlRidb d D iyES i dtoiY1b GRo-§ Be Denzene
ring of the quipolone is supstituted with a sul'fur group are disclosed in

WO 92/ 18483. Thedreayinghom qUkiametsgl. seplockey gt B2i g 771348 (1995)n Ukrainets,
phar maceut i cal floeral), Xhiips GRREbARIcHERALSRERRE S 2@9‘129&5%&?- i‘it‘hdai%& [@rin
ety

derivatives have been disclosed as having 25 use in a va

appl i cati ons unr@Psisipsedgheapthesiscanticenvplsive pedaithyeeil abtoritydf athepms .

Ref erences timt Wes&y gRSelbR& Rl 8RdLAld f i ohe, deri vatives for use
i n phot opol yner itgabl g'q(_:o(r)r_posi tions or g??)urCﬂlaa?ani;_g%:oegfz gcf%ﬁ'@awlé’g""ncl ude:
U.S. Patent No.lhysiogpminplige.Waaigets,tloet@halfbinuyz Gertatsikii-ReikhODeBinii JP

7-43896; JP 6-9 ; R Iy 794376; . and 23 63 .459. WO 0222598
PCT/ US01/ 42131 92&63{35%1??@%% e%gf'orglf‘ig%ﬁ%’fea %g?/rgp&(f’fvs@?géﬂ%dﬁﬁ”s@ri es to
provi de VEGF- RHIKOHAIBYM33t Ukrhioetai etsal. , &ShemnHeetetticpdici@sash. 98] 660560401
conpounds t hat i(fgyﬁ)_i t the proliferation of capillaries, inhibit the
grow h of tunors, and/or inhibit vascul ar

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

prevention of diseases associated with nuclear hormone receptor families.

20 Various quinoline derivatives in which the benzene ring of the
quinolone is substituted with a sulfur group are disclosed in WO 92/18483. These

compounds are disclosed as being useful in pharmaceutical formulations and as
medicaments,

Quinolone and coumarin derivatives have been disclosed as baving
25  use In a variety of a;;piications unrelated to medicine and pbarmaceutical
formulations. References that describe the preparation of quinolone derivatives for
use in photopolymerizable compositions or for luminescent propertie; include: U.S.
Patent No. 5,801,212 issued to Okamoto et al.; JP 8-29973; JP 7-43896; JP 6-9952;
JP 63-258903; EP 797376; and DE 23 63 459.

,



endot hel i al growth factor receptor tyrosine kinase and pharmaceuti cal

formul ations 5 that contain such conpounds. A need al so exists for nethods
for adm nistering such conpounds and pharmaceutical fornulations to
patients in new@ogirstieof . SUMVARY OF THE | NVENTI ON The pr esRGRUSUHIHBR | on
provi des conpounds, pharmaceutical fornulations including the conpounds,
nmet hods of preparing the pharmaceutical 10 formul ati ons, and net hods of
treating patients with the pharnmaceutical fornul ations and conpounds. The
present invention provides a first group of conpounds having the structure
|. The invention also provides taut rs of th uy , .

phar maceuti cal | y accept ab?&%esg% Lﬁesex for% Ife 028ﬁ%&%ﬁgg%&ﬁ%gﬁg?ﬁ%’&%ﬂ%@a ly 15
accept abl e sal t sSROK-tgohBUtherpies .a Bhtinuidguread éxifiafor ichinpbunds diai imbibfi@ienul a: |

where, in the first _group _of conmpounds: Y is selected fyom-ORL0 groups,
(=0 -R' gr ogps?"’-‘ﬁ%‘?ﬁ""f Cﬂ%"gaﬁ%g,‘ﬁgﬂb%igfmﬁ? 8’;"3"&%%%{ fq’;hﬁ’t“e"dsc&%ﬁy nyl
groups, substi t utRIbtHelial YRSWE Fhckdr dtRPoY\@réie AR addphaldnickhtitd(1 B imulftions

het er ocycl yl al kyl groups, substituted or, unsubstituted_ al kyl am noal kyl
groups, subs?Pi t@@gi":?“@tm THeh GorERquRds: o) neRdAlS X RORFIROPS 197 eAMpRisteEnn st i t ut ed
or unsubsti t ut edgyc8ic¥inpind® AdPrarmHcAIRS forditiiohd 1 Reles inuRed BRLdoF Ut ed

di aryl am noal kyl groups, substituted or unsubstituted

(al kyl) (aryl)antinoal kyl groups, substituted or 5 unsubstituted

het er ocycl yl am noal kyl groups, | Lyt (tuted saturated

het erocycl yl groups, substitute@@%ﬁﬁ{rmﬁ ocycl yl oxyal kyl
groups, substituted or unsubstituted. hydroxyal k Qups. .or. substituted
or unsubstituted aryl oxya 3 enér‘%’ﬁ%?? ?ﬁl‘isgglérfléé:"tned pﬁ%)rgir%c ,t'c , or NR14
groups; 10 R, RiyrmkBtiomriachitingmdy chigpouhds, sethedoof mefatiag ertphamehcanieal

i ndependent |y _.selected fromH L .Br..F, 1 -CN, . - -OH, - OR15 .groups,
NReR oroude®C Kipufet B mhodsho Reitin etems vt DiEpisite! ahpRE L o
or unsubstit ut ednd¢bapodhddy! groups, substituted or unsubstituted prinmary,

secondary, or tertiary al kyl groups, substituted or unsubstituted aryl

groups, substituted or The present invention provides a first group of compounds having the

structure I.  The invention alse provides tautomers of the compounds,
pharmaceutically acceptable salts of the compounds, and pharmaceutically

15  acceptable salts of the tautomers. Structure I has the following formula:

where, in the first group of comi)ounds:

Y is selected from -OR™ groups, -C(=0)-R"' groups, -NRR”
groups, substituted or unsubstituted alkynyl groups, substituted or unsubstituted




1% unsubstituted al kenyl groups, substituted or unsubstituted al kynyl .
groups, substituted or unsubstituted beterocyclyl groups, substituted or
unsubstituted _am noal | cyl groups, substituted or unsubstituted

al kyl ani noal kyYO %8s, "substituted or unsubstituted dial KgTarseneasky!
groups, substituted or unsubstituted arylam noal kyl groups, substituted or
unsubstituted diaryl am noal kyl groups, 20 substituted or unsubstituted

(al kyl) (aryl)am noal kyl groups, substituted or unsubstituted

het er ocycl yl al kyl groups, substituted or unsubstituted

di bet er ocycl yl anketdiedickyioy [ |
(het erocycl yl) (al ky,lﬁ)ggigti nogﬁt&gsl? Glétfsgﬁgsg,&g&%%?ﬁtﬁggygﬁdg%%ﬁ%ﬁgsm ed

(bet erocycl yl ) ( aPiurHed srownswistitugd digheylangpoalicyl 2 @URS, sybsinpet oriBsRstimRa, R7,
and R8 may be t Jeaet ey Lff.e b ent | el ected fromH,
a, Br, F, 1, -N®&. - 0%1@-%5&; Sg%“%ﬂ*&‘?“"%@ﬁw%g@%ﬁg 1n0akyTETO8s. 1 oups,

- S(=0) R73 gr oupssubstigitedyyrampebsyutsd galky {SM)aminosikylt grongd, substitutedodost i t ut ed

am di nyl groups, i S t.i tuted ni di nyl gr.oups,
substituted ol%) uur?gdtj]gééllie%l&%%g)cgc{lw%glrn)gﬁ%%‘@é%%aa?@%’%@P’eﬁl’ls}‘%?’?m&l sRiprated oups,
substituted WO UfeRR5E31 #GiHs| SOktirded 34 unsébstituted Baodyiclylth@sld aydupd! OUPS,
substituted or %Gg%ﬁ&{tut e% al éﬁgﬁ% ]&raﬁilirs substituted or unsubstituted
al kynyl groups, “SubstittEogh g BPUB (08 FEsied jor ypsybsisuted
substituted or wndoyalky! grogss; het er ocycl yl al kyl groups, -C(=0) R Sgroups,
substituted or unsubstituted am noal kyl groups, substituted or

unsubstituted al kyl am noal kyl = 5 oups, . su jtuted or unsubstituted
di al | ryl am noal kyl group? ’%ﬁiwbﬂ?‘rﬁ’ %r‘”?ﬁ%‘:sﬁtﬁgl’ﬁ;t uted aryl anti noal kyl

groups, substituted or unsubstituted diaryl am noal kyj groups, substituted
or unsubstitl@ted (al kyl) (Rl R, RimhmdRe deagl beghe syase orsdiffsrbattand 8@ Or

unsubstituted b yl al kyl_.gr.o , bsiituted or. unsubstituted
di het erocycl yl aﬁlﬁd%é%ﬁgﬁﬂy sﬁfré(r:(;?ud; ?mﬁ;b%lt Pf’tﬁz{d'@y’ Weu s OR edoups.
(het erocycl yl ) (aNRYRY aniupgahbsyibuteros upsubstRinds hinidity® gradps, YissuRieddi grut ed
(heterocyclyl) (ar m_noal kyl groups, substituted or unsubstituted
hydr oxyal kyl g?lg%'tﬁ‘)én,%u%ﬂg‘?f‘%f g‘ﬂ“‘?ffs‘fPﬁE‘Hﬁét‘ﬁrFHﬁ“@ﬁ‘t‘é‘F‘kB‘WﬁWkW@aﬁum,
substituted or umSarpatky! groes, subktithed YhdsWbstigh QLS grops Ssbsithbdbed or
unsubsti t ut gd h%ﬁs% acycl k%ﬁal kgél 'ng ou&?‘; R9 and gR may be the sane or
different and are rhigepe PP SUDETREE 8F PP BIHIEd allomy! grauRsi i t ut ed or
unsubstitut ed akubstitstedoduidGbstitidiHteterdtyell &oups, substituted or upsubstituted

aminoalkyl groups, substituted or unsubstituted alkylaminoalky} groups, substituted

or unsubstituted dialkylaminoalky} groups, substituted or unsubstituted

arylaminoalky] groups, substituted or vnsubstituted diarylaminoalky] groups,

20 substituted or wisat stituted (alkyl)(aryl)aminoalkyl groups, substituted or

unsubstituted heterocyclylalkyl groups, substituted or unsubstitated

diheterocyclylaminoalky! groups, substituted or unsubstituted

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

(heterocyclyl)(aryl)aminoalkyl groups, or -C(=0)R'® groups:

C

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 amidinyl groups, substituted or unsubstitated guanidinyl groups,

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



udsubstituted aryl oxy groups, -NH2, substituted or unsubstituted al kyl am no
grioups, substituted or unsubstituted aryl am no groups, substituted or
unsubstituted dial kylam no groups, substituted or unsubstituted

di aryl am no gneeipx22s8ubstituted or unsubstituted (al kyl) ( ACITUSaM2EG
groups, substituted or unsubstituted al kyl groups, 20 substituted or '
unsubstituted aryl groups, -C(=OH, -C(=0-al kyl groups, or -C(=0-aryl
groups; R10 is selected from substituted or~unsubstituted aryl groups,
substi t ut ed or unsubstituted heterocyclyl groups, -C(=OH, -C(=0) -alkyl

T N, 55 LBy Shuat b iyd oiffdtnen izt Grft bR

- (=0 N(al kyl ) 2 grwpwuuted@an@ymm Mstgmupsunsul@omce)ﬂwemwayl(mw@

TNl kY1) (e y 1) B br fEsBhies lklrdilabo REGHRE o GOR A ry et B’
-N( het er ocycl yl )é’r mﬁmnﬂued a(igdakkyl gﬁ;ﬁ;ﬁt erbeiizl wi imsug:ﬁmu@isa]kylammoalkyl

oy 2 N e OCHN bingiihed oF Dbt G e B ips: Postinged gp

02/ 22598 PCTI Usqadsﬂeshaﬁecr ﬂﬁ:@)nuémfwraufpbestuagmyd:brydn)su&mwaaaarﬂmnﬁluhﬁﬂl tuted
or: unsubstituted het eroc yl al ké (%rou is selected fromH, -NH2,

-NH(al | cyl ) gr ouEF&uPs. KisH W)"f yry ed taﬁwaiakxl Yayoanagliy] greups. N(béﬁ“weﬁ‘ 9T gr oups,
-N(al kyl') (aryl) %thwm&?aw slhcyxl Qméasgmgmﬁted oNubebEhpgycl yl) 2
groups, -N(al kyl) (heterocycl roups; ~-N(aryl)(heterocyclyt) groups,

-Oba![ k%/I tg(rjoups dl@‘aﬁﬂﬂ’d)dm 15@@9& Glélgﬁélﬂlyqd(ﬂm jtutedyr oups, Olr-l
substitute u rom H,
! % Ufteidfr {:]%’MI)%}FLE&%/&H%E %s sﬁgst?x ked o Gl d.ﬁ'gte&

substituted or unsubs st Itute unsubsti t ut ed
aryl groups, or @mmwclulﬂ@wl)emmbﬂtmupsmémnned errungytstipted hydrogyadiyps; R13

Is selected fro ted or
unsubsti t ut ed ap??Hgféﬂ%g&ﬁg Q?M§§1 %fﬂﬁ 8 3%%%%U%é§“ﬁ§%%?@%@%§$%ﬁ
groups, -OH, al kaylexyallgdgssuparoy Ismymtgd(oupmbstmm@i heserbeychytaxyaklyl groups;
unsubstituted heterocyclylal kyl groups, substituted or unsubstituted

am noal | cyl groups, subst iR""zlﬁc?ﬂ“ﬂa%(BémH@épréﬁle&Eﬂ%@a}%Vh@%E&Qﬁtvw groups,

substituted or unsubstituted dialkylam noal kyl groups stituted or
unsubst i t ut ed ar selestediesn Ry tORrsobgsiguted or unsubstituted alkoxy groups, substituted or

unsubstituted aryloxy groups, -NHz, substituted or unsubstituted alkylamino groups,

substituted or unsubstituted arylamino groups, substituted or unsubstituted
dialkylamino groups, substituted or unsubstituted diarylamino groups, substituted or
unsubstituted (alkyi)(aryl)amino groups, substituted or unsubstituted alkyl groups,

20  substituted or unsubstituted aryl groups, -C(=0)H, -C(=0)-alkyl groups, or
~C(=0)-aryl groups;

_ R' is selected from substituted or unsubstituted aryl groups,
substituted or unsubstituted heterocyclyl groups, -C(=0)H, -C(=0)-alkyl groups,
-C(=0)-aryl groups, -C(=0)0-alkyl groups, -C(=0)0-aryl groups, -C(=0)NHz,

25 -C(=0)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, -NH:z, -NH(alky!) groups,
“NH(aryl) groups, -N(alkyl): groups, -N(alkyl)(aryl} groups, -N(aryl): groups,
-NHiheterocyclyl) groups, -N(heterocyclyl): groups, -N(alkyl)(heterocyclyl)
groups, -N(aryl)(heterocyclyl), ~-C(=0O)NH(heterocyclyl) groups,

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



SLé)StI tuted or unsubstituted diarylam noallryl groups, substituted or
unsubstituted (al kyl)(aryl)amninoal kyl groups, substituted or unsubstituted
al kyl am no groups, substituted or unsubstituted arylam no groups,
substituted orVA¥E%tituted 20 dial kyl ami no groups, substipcimeshiazsi
unsubstituted diarylam no groups, substituted or wunsubstituted
(al kyl)(aryl)am no groups, -C(=OH, -C(=0-alkyl groups, -C(=0-aryl
groups, -C(=0 O-al kyl groups, -C(=0 O aryl-8&roups, -C(=0) NH2,

-C(=O NH( al kyl') groups, -C(=O NH(aryl) gr oups -C(=O) N(al kyl)2 groups,

- O)N(aryl)2 ar; & r %53b ou chet erocyclyl 25
groups, -C(=0 -0 e?)ZNgu (Fg méfovjp%f))s C% %ﬁt"ﬁ&”&?@&%‘b gr oups,
-C(=0) - N( het er ocbf@drqdy):lzlaycybgmsps -C(=O N(aryl) (beterocyclyl) groups,
substituted or unsubstituted heterocyclylam noal cyl groups, substituted

or unsubstituted hydroxygl d or uns tut ed

al koxyal kyl groups, subst|ﬁtlu"%li‘%fg{ﬁgL’!&Bl HZ?@’SQ&H@W{%@H S 1) groups,

lﬁnf ubstit Iut Ied ar‘W(dk})l)a ngqdps,gN(mjﬂsa grengas tN@aildyBAnay grb?fsu mﬁ@Fglptg)agclyi) -

et erocycl yl axy Qu et erocycl yl )™ groups;

and R19 may f)% t pé’ar%{'%?’%‘éfc Cé’ ’aﬁ&dé’i&é"‘%{?ﬁé’ﬁ’é@cﬂéﬁ’ﬂﬂsy sel ected from

substituted or Umﬁﬁ%btﬂ&ﬁﬂ’ylﬁérkws g@@!ﬁ@ﬁgoﬁ{aﬂomryuﬁ&wm&%@&%ﬁ% d 5
erocycly subs

aryl groups, substituted or unsubstituted he groups ut ed
or  unsubst i t ut SRSt YrsyRsHRIteA ofjuagubsttuisd vl grampsio) H, - O( =O) - al kyl gr oups,
-C(=0) -aryl groups, -C(=O NH2, -C(=O NH(al kyl) groups, -C(=O NH(aryl)
groups, -C(=O N(al kyl)2 gr®ipslecredfrofd) ¥ abitinkdd emism%um&( g!(&b@' ) (aryl)
groups, -NH(heter clyl) groups, -N heterocycl yl )2 groups,

-N( al kyl )(het er 098?%8 or gnsihsituted agyh £1Aups, 96 sehsti@led oy Hpsubstisited heteratystyil t ut ed
or unsubstiout gdoupsi noal kyl groups, substituted or unsubstituted

al kyl am noal kyl groups, substituted or unsubstituted -dial kyl am noal kyl
groups, substituted or §ubst|t %ed aryI am noal kyl groups, substituted or
unsubstituted diaryl amn |WF'¢°‘3$J ORgSubstifpied orrunsubgtitted gl ereunst ut ed

(al kyl') (aryl ) amsuisdniedlor @habfifute AR iiolpt ShsfturcdDr Uﬁh%b@.ﬁﬁtb& h@t&gcyclyl
het er ocycl yl am noal ky substl tuted or unsubstituted

di het er ocycl yl aff W8I §7‘| alko T EOPRSy PRIy e RS DT §ulstisered or upsubstituted
(heterocycl yl) (&Eﬂéi}bb k. suBsHIS i
))uiyfmmégh'éﬁ\b su bd Bﬂﬂﬁﬁbsﬁﬁtdd%%ﬁsﬁ%%l?ugﬁfg%éls bsti mteidkyl

(het erocycl E)( anm noal k substituted or unsub oxya
gr oups, bstituted alky ammoalkyl groups, substituted or unsubstituted

dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl groups,
substituted or unsubstituted diarylaminoatkyl groups, substituted or unsubstituted
(alkyl)(aryl)aminoalkyl groups, substituted or unsubstituted alkylamino groups,

substituted or unsubstituted arylamino groups, substituted or unsubstituted

20  dialkylamino groups, substituted or unsubstituted diarylamino groups, substituted or
unst;bstituted (alkyl{aryl)amino groups, -C(=0)H, -C(=0)-alkyl groups,
-C(=0)-ary! groups, -C(=0)O-aikyl groups, -C(=0)O-aryl groups, ~C(=O)NHz,
-C(=0)NH(alky!) groups, -C(=0)NH(aryl) groups, -C{=0)N(alkyl): groups,
-C(=0)N(aryl): groups, -C(=O)N(alkyl)(aryl) groups, -C(=0)-heterocyclyl

25  groups, -C(=0)-O-heterocyclyl groups, -C(=0)NH(heterocycly?) groups,
-C(=0)-N(heterocyclyl): groups, -C(=0)N(aryl)(beterocyclyl) groups, substituted
or unsubstituted heterocyclylaminoatkyl groups, substituted or unsubstituted
hydroxyalkyl groups, substituted or unsubstituted alkoxyalkyl groups, substituted or



substituted or unsubstituted hydroxyal kyl groups, substituted or
unsubstituted 20 aryl oxyal kyl groups, or substituted or unsubstituted
het er ocycl yl oxyal kyl groups; R 6 and 0- may be the sane or different and
are i ndependemvbywz2sed ected fromH, substituted or unsubstircrusd/eiiyl
groups, substituted or unsubstituted aryl groups, or substituted or
unsubstituted heterocyclyl groups; I R' and R21 may be the sane or
different and are independently 25 selectéd fromH, substituted or
unsubstituted al kyl groups, substituted or unsubstituted aryl groups,

substituted or uns bstttedhtroccl Q) -.al kyl
o oups, - G(=0) - aPFHOB T omAREERE, st e%w%)oﬁﬁ&smﬁtf%ﬂ%agg Ryl
-(=O NH(aryl) ggfu ,or-@(—@N AlyyietetodeRlsoups;- C(=O) N(aryl ) 2 groups,
-C(=O0 N(al kyl) (aryl) groups, -C(=0) O alkyl groups, WO 02/22598

PCT/USO /42131 -10 -C(=0 Q,a grou subst i or _unsubst ted
het er ocycl yl al kyl gr oups, %sﬂ%ﬁll et EﬂmBF%%rLfﬁgetrﬂq ea“"dﬁ%‘éﬁg Q'I groups,
substituted or u@éléﬂiﬁitfidml'&@@muﬁh sy hizabstiaaddaliyl gfoRpg Substitiliealt or uaubsticokd

unsubsti tuted di al kyl am noal i/l groups, substi tuLed or lg{gsup tituted
aryl ami noal kyP gPEligErps apEtiuied 0 H0PSURIEt BRETPEYGY o8 OBPS f i®hoal kyl

groups, substi t u,eqpQitak M%ybEM@wSkytﬁ - E@agoﬁﬂﬂﬂrll@n‘bups

groups, - C(=0) - het erocyc gr oups, - et erocycl yl
2 0(=0) Nk het er ocy&l=y)ansf moms, NS OB alieyergies o6 aNH aryD

(=0 Neary!) ( helag gevel Ybin @R Sou SRS Ll QoSS0 RS ary)

het erocycl yl am n tuted or unsubstitute
di het er ocycl yl amigromps, kiH (igteaenysly)) grdups.i -Nihetegocyelydmsaenst i t ut ed

(heterocycl yI (al ted
(het erocycl yl ?( ar%ﬁ%ﬁmﬁo (f%t&é?(l 51%0%119&(3 Q%%W%g pa;ggﬁﬂgl?{:dt (?Jlltjed
hydr oxyal kyl  gr mnmbsutmacb&nml;ahm graops, un@ubmdlqrun@hstmtybadmmnylpalgﬂoups

bsti d b
insubst i tut oo, nobthaeybryhishor RN Ko bRy SRS kbiliits 6

-C(=0 - N(al kyl) ( hﬂillbﬁtﬂmy(tﬁlylajm@ﬂlk}ﬂwpup?‘l&bstﬁltﬁd MSUMﬁmtmrmmb@kﬂhe samnme

o oo I o, BRI e BB BR  D, kk)

-N(al I ryl) (arygl ) ugsubstirsted béstpdyelyutmoatidyy | shbstituted or unsubsmuted
diheterocyclylaminoalkyl, substituted or unsubstituted
(beterocyclyl)(alkyl)aminoalkyl, substituted or unsubstituted
{heterocyclyl)(aryljaminoalkyl, substituted or unsubstituted alkoxyalkyl groups,
substituted or unsubstituted hydroxyalky!l 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, substituted or unsubstituted alkyl groups, substituted or

unsubstituted ary] groups, or substituted or unsubstituted heterocyclyl groups;

" R"7and R* may be the same or different and are independently
25  selected from H, substituted or unsubstituted alky!l groups, substituted 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(aryD): groups, -C{=0)N(alkyl)(aryl) groups, -C(=0)O-alky! groups,



géoups, -N(heterocyclyl)(alkyl) groups, -N(heterocyclyl)(aryl) groups, 20
-N(heterocyclyl)2 groups, substituted or unsubstituted al kyl groups, '
substituted or unsubstituted aryl groups, -OH, substituted or

unsubst i t ut ed Y89 R¥&?8gr oups, substituted or unsubstituted HeErEooeMs V!
groups, substituted or unsubstituted aryl oxy groups, heterocyclyl oxy
groups, -NHOH, -N(al kyl)OH groups, -N(aryl)OH groups, N(alkyl)Oallryl
groups, -N(aryl)O al kyl groups, -N(al kyl)@ryl groups, or 25
-N(aryl)O-aryl groups; and R is selected fromsubstituted or unsubstituted
al kyl groups, syhQstdibl {tute ryl..grou r. substituted or
unsubsti t ut ed heg%@?%%%%&ﬁ%%ﬁ%ﬁ?ﬁ%g@#ﬁ%ﬁ%@lﬁ&ﬂgﬂ@%1 The

i nvention provi dibstintedoromdubgtimted aofincatkypgronss sibsttutéd ioP Gnsubffieands havi ng
the structure 1, omers of th onpounds har maceut i cal | accept abl e
salts of the co%%@%zéroﬁﬂﬁfﬁgﬁ & s 'E%HPH‘BF’EJ‘%O&F‘EYX%PP&, he
tautomers. 5 |n suhsitgetantsgisoued afylGORPAM @Eoups! sistiffddes putlsti@y - OR10
groups, C(:(’S))I%Hg oups, -NRI2R13 groups, substituted or unsubstituted
al kynyl groups, % %’F’?@M‘oﬁ%@suﬁ@ﬁfﬂgwPUP@HbSUH%?%%W]@m}UWQr oups,

substituted or Supa S0 } g Ltuted or
= ﬁ{i@ ¢ @Q&eﬁ{cﬁ}]@%ﬁ?@d{&b}ﬂf il y(g:llﬁ gﬁ%&%’st ituted 10

unsubstituted dial kyl am noal kyl ~ groups, substitute
aryl am noal kyl gH6TPENHGEKECYSIYA Eups, -GrsObNftietemopdlylh groypsani noal kyl
groups, substitgteg WS LT Y .nogl kyl groups,
substituted or uE\su%g%@g%edﬁe?g?g%ﬁ’lagy%ﬂfn&noarldl?%/@g]é’ 5‘§ps, substituted or
unsubstituted sde§resydrlamiveallsylargupsysubsfitateber, unsutisstuieiut ed or unsubst it ut ed
het er ocycl yl1oxy aditeyerocdEIQU RSy i.tuted or unsubstituted hydroxyal kyl
groups, or substi tutoecgl etk lsg%?'%pﬁt et Stﬂi@é 3?%%@?@ | groups; Zis

sel ected from 0,QerogclyNRIkyaminoslikyRRroupR2subRBytediocurRub¥tmedae t he same or
different and ar | nt.ly.selected fromH C. Br, F |, -CN -NO2,
-OH, -OR15 gr ougﬁterb&gﬁﬁwﬁ&%&éﬁfyg%ssfﬁsﬁ?% op posithitied htdsexyalkehi di nyl
groups, substi t grays,crbsti0nedns whsibsdtutee dikgrialkyHiroyps, SIbeiRed of Uebidautted or
unsubstitut ed PRy S50 Abdiuted or unsubstinuted heterocyclyloxyalky! groups, or

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

-

.y

R™, R®, R*, and R* may be the same or different and are
independently selected from H, -NHz, —NH(alkf,rl) groups, -NH(aryl) groups,
-N(alkyl)2 groups, -N(aryl) groups, -N(alkyi)(aryl) groups, -NH(beterocyclyl)
groups, ~N¢heterocyclyl}alkyl) groups, -N(heterocyclyl)(aryl) groups,

20 -N(heterocyclyl): groups, substituted or unsubstituted atkyl 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(alky})O-alkyl groups, -N(ary1)O-alkyl groups, -N(alkyl)O-aryl groups, or

25  -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.



aﬁd tertiary al kyl groups, substituted or unsubstituted aryl groups,
substituted or unsubstituted al kenyl groups, substituted or unsubstituted
al kynyl groups, substituted or unsubstituted heterocyclyl groups,
substituted orwoeedsest i t uted am noal kyl groups, substitut RCTEISO/42131
unsubstituted al kyl am noal kyl groups, substituted 25 or unsubstituted

di al kyl am noal kyl groups, substituted or unsubstituted arylam noal kyl
groups, substituted or unsubstituted diaryllm noal kyl groups, substituted
or unsubstituted (al kyl) (aryl)anvnoal kyl groups substituted or

unsubstituted heterocycl yl’ﬁm&lﬁdcn C?Q;}_}\yﬁ\ﬁdes%r ?J"?c%l?&ﬁ?ﬁ% Wul /22598

-12 PCTIUS01/ 42131 R5, R6 an erent and are
i ndependent |y selcemprmdda‘havmgl*he sauptuarl tdﬁtonters oﬂtEBZQomp@ihGS- ma@mmpﬁ,

O, subst 11 ot 60 Pt &b ef i SHBRoaRe apryrep SRS acrsRb PP PR "

unsubstitut ed guaamadienyy! groups, 5 substituted or unsubstituted primry,
secondary, and tertiary al kyl groups, substituted or unsubstituted aryl
groups, substistuted or un stltu en oups, substituted or

unsubsti tuted™al kynyl gr oE‘blﬂ]e 31} mtuEItOFC r%"mgc{ﬁe'wbstl tuted heterocyclyl

groups, substituted or unsubsti tut ed heterocyclylallryl groups, -C(=0 R25
groups, substituted or uﬁ‘subslt:attdjfrexd @lergnaipkwc(g@tﬂi’sgros}tsbslﬂk‘flﬂf ed or

unsubstituted 10 al kyl K titu ubtltu ed
di al kyl ani noal ky|g‘a° %S%é%n‘?‘%u Yy BLRUBPaiotdP bbby iRty YPERHEE kyi
groups, substi t utewrooyclylalisyl lpsdups, Lshmimmllmmythﬁmmmdihllkyllarngroalkpsgmmsbst ituted

or unsubstituted am stlt ted

Onsubat Tt ut ed norupui bt Riatbd RISk niapdo? 2Rk RThit s Taliimet « ut e
hyg’ro_xyal kél 19r ougsamb ifidalist grtyu;tsedtb@ﬁtutwsubt&hbstttuit@wx&t;lﬁﬁmoatk&ygmgfdsoups, 15
substituted or ubstitute stituted or
unsubstituted hét P@Wﬂ%%ﬁ%@@@b@ﬂm@%@rg@%ﬁ’g ®m the group
consi sting of - Odnsubttianid tda&@@clgrammua&yb@baﬁspmghrab&exynsgtssﬁum, satutHp&t | t ut ed
or unsubstituted aryl ox roup bstituted or uns bstituted

al kyl ami no gr oup&ete P d“‘l?t‘"’tﬁ‘?é‘ﬁﬂg’t“gfqﬂt%h%o%w&yﬂ ¥ Beps,

substituted or uwﬁteubﬂm%ﬁtn@éd@yhmﬂ@&myp&n sssbtddtod baehbQitted
unsubsti t ut ed di ar){l am no groups, substituted or unsubstituted

(al kyl ) (aryl)iani AG’oxyalkyl 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, 1, -CN, -NO2, -OH, -OR" groups,
-NR"R" groups, substituted or unsubstituted amidinyl groups, substituted or

20  unsubstituted guanidiny] groups, substituted or unsubstituted primary, secondary,
and tertiary alkyl groups, substituted or unsubstituted aryl groups, substituted or
unsubstituted alkenyl groups, substituted or unsubstituted alkyny! groups,
substituted or unsubstituted heterocyclyl groups, substituted or unsubstituted
aminoalky] groups, substituted or unsubstituted alkylaminoalkyl groups, substituted

25 - or unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted
arylaminoalky] groups, substituted or unsubstituted diarylaminoalkyl groups,
substituted or unsubstituted (alkyl)(ary])anﬂt)oalkyl groups, substituted or
unsubstituted heterocyclylalkyl groups, or -C(=0)R" groups;



g@oups, substituted or unsubstituted al kyl groups, substituted or
unsubstituted aryl groups, -C(=OH, -C(=0 -al kyl groups, or -C(=0 -aryl
groups; R10 is selected fromsubstituted or unsubstituted aryl groups, 25
substituted orWOAXEESti tuted heterocyclyl groups, -C(=OH, pcF@laasky!
groups, -C(=0O-aryl groups, -C(=0 O al kyl groups, -C(=0 O aryl groups,
-C(=O NH2, -C(=O NH(al kyl) groups, -C(=O NH(aryl) groups, -C(=0O N(al kyl)2
groups, -C(=ON(aryl)2 groups, -C(=O N(al®31) (aryl) groups, -NH2,

-NH(al kyl) groups, -NH(aryl) groups, -N(alkyl)2 groups, -N(alkyl)(aryl)
groups, -N(aryl)2 groups, p30ps &6 = terocyclyl ). groups

-C(=0) N( het erocycl yl )2 gr(l}ugg %%W&’%é’g %ﬁé&?@ﬂ%%&a’i3

- O(=0 N(al kyl ) ( hiedeersiepdy saloctagrionmd], CLBr®) N(WJ X e DR Ogadsy INRAgz0UPS,  or

substituted or Stdyf U ter _y IaIk rou R'" is selected from
H -NH2, -NH(al k%}??ﬂggr%%péﬁﬂ- g(lc_) é? ? §yﬂr5"ﬂi'sgr(3ﬁ;§§bstltll<(thr yl)2-

groups, -N(al kyl 9r(1mmblst)tut9d aupliny] g%ﬁ&hﬁnﬁﬁé@dﬂﬂnguﬁéﬂmtm guanidin lgrou&)s, | kyl
S

groups, - N( heter N(al kyl ) (het erocycl yl) “grou
groups, O ar53e/l éy%'h%%& @5@’???&9@ ¥ §FONgAY i and testary|aldpl gmpyps, or

substituted or subsithat drtusbieBtiicd and RMBS subklifud fhemH
substituted or un@gﬁbst Ituted al kylar)groups * suégf?rﬁﬁ%%gﬁﬁgdSL§%§QWﬁt ed

aryl groups, or % E‘L‘?dt?it“é‘ﬂ’béﬁ‘mlﬁﬂ§M§X1|grmwub@mmwisyﬂsnmﬂaa hgtefudpayl R' is

sel ected from H, gr&shSdubdtitti&floOins SRR Y §ubst|tut ed or
unsubsti tuted aré:;grou ps, s%bstltut&%gﬂggre%ﬁgﬂlgﬁcﬁ &@dtife(«se“t(@

groups, -OH, alk mqud:@plgsubaqxtyqe@;@mgpwpgpupsmﬁsnma@st urtsutbsﬁd:tdar
unsubstitut ad aldeMhaiEa ti stit ted aryl am no
SUATAIRG SoBb S BRT Y W B Rk e Rng

groups, substituted or strtute TgoMpst i tuted or
unsubstituted disehsimiedion @nsglbsmgsd arylandisdal My L@ tpso Euhﬂﬁtﬁtbb%fr hzhs.sbﬁﬂuted

Groubs, -Gl =0 O PRy bt il titisd ltiEs bpminpaion '
g(( 8m(4( al :<3/I2) BMDY psf?smu@(di@uw«tﬁmmiea hqmumalamxﬁéﬂ@l b@kak%/sh%&amaf&u ps.
ar r oups ituted nr
unsubst i tu%/ed het erocyteq %&M éﬂgﬁ Su'i’éﬂé@??'i‘ﬂ@%‘?fnﬁﬁ‘edlmmlm@d
am noal kyl 1§r osybstitutsd bs tasubdrinedarylorgalis gidupd, O sistitiled B RA@bAMl e OUPS,
substituted or heterocyclyloxyalkyl groups;

R’ is selected from the group consisting of -OH, substituted or
unsubstituted alkoxy groups, substituted or unsubstituted aryloxy groups, -NHz,
substituted or unsubstituted alkylamino groups, substiruted or unsubstituted

20  arylamino 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 ai'yl
groups, ~-C(=0)H, -C(=0)-alky! groups, or —~C(=0)-aryl groups;

R is selected from substituted or unsubstituted aryl groups,

25  substituted or unsubstituted heterocyclyl groups, -C(=0)H, -C(=0)-alky] groups,
-C(=0)-ary! groups, -C( =0)0—alk_yl groups, -C{=0)O-aryl groups, -C(=0)NH:z
-C(=0)NH(alkyl) groups, -C(=0)NH(gJyl) groups, -C(=0)N(alkyl): groups,
-C(=0)N(aryl)2 groups, -C(=0)N(alkyl)(aryl) groups, -NHa, -NH(alkyl} groups,
-NH(aryl) groups, -N(alkyl) groups, -N(alkyl)(aryl) groups, -N(aryl): groups,

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

bl



ungubsti tut ed di al kyl am noal kyl groups, substituted or unsubstituted

aryl am noal kyl groups, substituted or unsubstituted diarylam noal kyl
groups, substituted or unsubstituted (al kyl)(aryl)am noal kyl groups,
ZC(=0) - het er ocYAY#2G oups, 25 - C(=0) - O het erocycl yl gr oupsPCTUSOV/a2131

-C(=O) NH( heterocyclyl) groups, -C(=0 -N(heterocyclyl)2 groups,

-C(=O N(aryl) (heterocyclyl) groups, -C( :O)IB-N( al kyl') (heterocyclyl) groups,
substituted or unsubstituted heterocyclylam noal kyl groups, substituted or
unsubsti tuted hydroxyal kyl groups, WO 02/22 98 PCr/USO /42131 -14

substituted or unRS(HOIN(alyBUe@tdcPlylREioups, gl‘(ei_mm(arwbﬁeirdcyagg tgifb?ﬂs,t, o

unsubstituted aryl axyal kyl “%routgé or substituted or unsu
bet er ocycl yl oxyal® '?nge?d’ﬁ nsubstiuted heterapyclylallyl €FYRFH, - OH, substituted or
unsubstituted al koxy groups, substituted or unsubstituted aryl oxy groups,

-NH2, substituted or 5 unsRibstsekettte ttomlHyNHRUNH (@AY Boups URBIEH Y bR S;)r
unsubstituted ary. di al kgl’am' no

]g 1 N0 _group substituted or unsubstituted
groups, substituf G'mé'B’ gf?fﬁ%é@f“f’ﬂ?é&’“l’ﬂi‘ﬁmgﬁmgﬁ}“ﬂbpyﬂ@%ﬁﬁ%ﬂyhed or
unsubst i t ut ed 5( alglonbs, (-HnéterGsFtHD: ﬁ]}ép%i(alléﬁ}{ﬁ&{eﬂokyﬂlﬁﬂ gfa[,pg_g g.%@{_érw};s’e u

al kyl groups, substituted or unsubstituted aryl groups,

-C(=0) - al kyl gr op¥Y! HPupscubsytuted o upspbstipuied aiky! Broyps od sesGtutedyer be t he same
or different andu%sstmgfﬁpg{%ﬁgsly sel ected from substituted or
unsubstituted al kyl groups, Subsfituted or unsubstituted aryl groups,
substituted or unsubstituted het erocycIHyLs groups, substituted or

unsubstituted het erocycl yRal Byflegeorps H, substitape or ngyubgituted ’liry] ggoupsips,

-C(=0 -aryl groupsstimfet sFhNEBstinnéd a7 | de3hBsti e QB Sunsa %:%1 [ %1 15
groups, -C(=Q)N(al kyl)2 gr oupsl, - C(ar@ NCar yl )2S grtoups,ns‘"-lb z :ﬁ%@%ﬁijlﬁ:{ (aryl)
.groups, subst!Pt uB®¥P%r unsubstituted am noal kyl groups, substituted or
unsubstituted al kyl am noal kyl groups, substituted or unsubstituted

di al kyl am noal kyl groups. RS Babddd s aHHOL SRS Liibaied Abagiapal ky!
groups, substituted.or unsubstituted diarylam noalkyl groups,” suldstituted
or unsubstituted ﬂfbétrtkw P YISYbSfiitgd A gequps. sobsiifuserher unsyhsited ihpterocysiyl

unsubstitut ed bepRuRsYOHYAIRGHy RIS irylospBehist Uiag sﬁt%sggkﬁas&%ﬁédb&}é&t%’

di heterocycl yl am noal kyl, substituted or unsubstitu
(het er ocycl yi ) ( aPlKY/RERiEFRYRS ISy Psttks pramsubstiseied arylaminanopps, tubgkituted or

(het er ocycl yli} (anashisafkeadikthming gRsupd, stisEitleor URSYRRAED HLEHRKGEYR! KY!
gr oups, .
substituted or unsubstituted (alkyl}(aryl)amino groups, -C(=0)H, -C(=0)-alkyl
groups, ~C{=0)-aryl groups, -C(=0)O-alkyl groups, -C{=0)O-ary! 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, substituted or

20  unsubstituted heterocyclylalkyl groups, substituted or unsubstituted aminoalkyl
groups, substituted or unsubstituted alkylaminoalkyl groups, substituted or
unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl
groups, substituted or unsubstituted diarylaminoalkyl groups, substituted or
unsubstitutcd (alkyl)(aryl)aminoalkyl groups, -C{=0)-heterocyclyl groups,

25 —C(=O)-O-heterocyclyl groups, -C(=0)NH(heterocyclyl) groups,
-C(=0)-N¢heterocyclyl): groups, -C(=0)N(aryl)(heterocyclyl) groups,
-C{=0)-N(alkyl)(heterocyclyl) groups, substituted or unsubstituted
heterocyclylaminoalky! groups, substituted or unsubstituted hydroxyalkyl groups,



s@bstitut ed or unsubstituted hydroxyal kyl groups, substituted or
unsubstituted 25 aryl oxyal kyl groups, or substituted or unsubstituted
het er ocycl yl oxyal kyl groups; R16 and R2A may be the sanme or different and
are independer‘rgf?wmsfﬁl ected fromH, substituted or unsubstiRCwessvsdiby |
groups, substituted or unsubstituted aryl groups, or substituted or
unsubstituted heterocyclyl groups; W 02/22598 PCT/USO /42131 -15 R' and
R27 may be the sanme or different and are i-htependently selected fromH,
substituted or unsubstituted al kyl groups, substituted or unsubstituted

| , SUbsil OH,
"G oyl 3t oERRL: G B sk L o
groups, - C(=0) NHiraloyyalkyy gumps or subistiBled(onuignbitituted betprdcyclyléxyalRyiNranps: ) 2
groups, -C(=O N(al kyl)(aryl) groups, -C( O)Oal kyl groups -C( O)Oaryl

groups, substituted or T t I al k substituted ’
or unsubstituted am noal kﬁl qg%éé‘*fﬁ%?%“p Sﬁfl;l?u%{'%cfy ged ﬁﬁgﬁg{’"“ ' d"’él&’
al kyl am noal kyl gpumpsrbstsulbdbt bstiestitubed anyisxyogiioips) tNH: Bubdtikéder noal Kyl
groups, 10 supstt ubstitute Iam noal | yl oups, substituted
or unsubstit it edu %LSF%{ a?‘ﬁyﬁg"ﬁ'q(-?l‘mlﬁr B‘g’ﬁtém ed opup ?Pctéﬂd g‘?’"aﬂ’rﬁ%‘lﬁgt‘ﬂst ut ed
(al kyl') (aryl ) am Subﬂitﬂ(gd or lgﬂmﬁﬁtedﬂmlq@rmﬁkﬁ%%:ﬁsﬁhmd or unsubstituted
groups, - (=0 - O het er ocycl groups het er ocycl yl ) groups,

~C(=0) - N( het er oc$&Ygmyne P’é{ﬁ ibstimigd °U)“NE'%§P ‘f)d((ﬂ'éft”éra@di}ﬂlgﬂ grogpsoups,

-C(=0 - N(al kyl )(siaemnaqulnxrhﬁsnﬂfegun@r g 38psS k&hﬁﬁﬁ;&%?%%stm&d%gl %‘fogé

ut yal kyl

het er ocycl yl am noal kgﬁ %4 6—8 substi ed or unsubstituted
gi oups, substi t uf&dO @iyl groups. & KRyl greemsups, substl tuted or
unsubstituted aryl oxyal kyl groups, or substituted or unsubstituted

het er ocycl ylmxyal kyl grounsmﬂﬁmaﬁbemmeagd%e&nmdQ@dd@ﬁle é:{z@
di fferent and are 20 |ndependently selected fromH, - yl)

groups, - NH( ar yISFlegrbiipe substigyted qeyansubsipigd plicy! sTRiRss Wbﬁgﬂ@ﬁ ot p@ubstltuted

-N(al kyl') (aryl) #y1Qedp sub%h@é&ﬁﬂﬁmb%{eh he@f YA gro %E‘t&&%&i}y' ) (al kyl)
groups, -N(bet er ocC cI yI gar yl) roups - N%het er ocycl yl groups
substituted or fed F‘é@%ﬂl 3yl grenpns C= Bt 1G(@eplion graupsubst i t ut ed

Subst Pt ot 6d or C’Sﬁéﬁ%?f‘?% Bt ANl Eedl Pl ROty

- unsubstitut €8 arqumg%yC( O)N(alkyl)2 groups, -C(=0)N(aryl): groups, -C(= O)N(alkyl)(aryl)
groups, substitated or unsubstituted ammoalkyl groups, substituted or unsubstituted
alkylaminoalkyl groups, substituted or unsubstituted dialkylaminoalkyl groups,
substituted or unsubstitated arylammoalkyl groups, substituted or unsubstituted
diarylaminoalkyl groups, substituted or unsubstituted (alkyl)(aryl)aminoalkyl

20 groups, substitiiec or unsubstituted heterocyclylaminoalky!, substituted or
unsubstituted diheterocyclylaminoalkyi, substitated or unsﬁbstituted
(heterocyclyl)(alkyl)aminoalkyl, substituted or unsubstituted
(beterocyclyl)(aryl)aminoalky!, substituted or unsubstituted alkoxyalkyl groups,
substituted or unsubstituted hydroxyalkyl groups, substituted or unsubstituted

25  aryloxyalkyl groups, or substituted or unsubstituted heterocyclyloxyalkyl 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;



gréups,- -NHOH, - N(al kyl)OH groups, -N(aryl)COH groups, -N(al kyl) O al kyl
groups, -N(aryl)O al kyl groups, -N(alkyl)O aryl groups, or -N(aryl)O aryl
groups; and WO 02/22598 PCl' /US01/42131 -16 R Z is selected from
substituted or WHB(EESEi t ut ed al kyl groups, substituted or ROTAIMOB4AI3UL ed
aryl groups, or substituted or unsubstituted heterocyclyl groups. The

i nvention provides a third group of conpoungs i ncludi ng 5 conpounds havi ng
the structure 1, tautonmers of the corrpound§ pharmaceutically acceptable
salts of the conpounds, and pharnaceutically acceptable salts of the
tautoners. In the third grR@mdgt” ROy I

al kyl t hi o groups, aryl t hi o groups, -OR7 g%le OYgF%%%gaﬁ&;é?%cicﬁ%m lSﬁups

_NR ZR' groups, Seftedsfensd, tSH‘PSBH““érOTHh@hﬁ@lﬁwdr@mkwm&ymﬂm substi tuted

O olps. subst i ¢ ut ot 36Dy, Rt P i TR ey o

unsubst it ut ed hetetRNEI- 9[=a0kyllky@r®mps~c(s@sryl@m@d—(mh(mmnbst i tuted

al-kyl am noal k¥l el Sti tut am noal kyl

groups, 15 sugstl fut ed éﬁglzg l'ug{ eﬁ.ﬂ&@%@ﬁ&nﬁ’“ﬁ& %&ﬁ%bﬁgm‘éﬁfbstl t ut ed

or unsubst it ut ed-Cai@Ngrabi mﬂﬂskﬁ(=@)N&ﬂ@l)(ﬂ$ﬂbgiwput(e@=©)0-umﬁtgbﬁpgt ut ed.

(alkyl)(aryl)am qa@ﬁ [ Oups subﬁltut nsubstltuted

het er ocycl yl ani noal kyl> v oSS SRELYe o iy B'r’mteﬁ Srsyshyicd Eeter ocycl vyl

groups, substi t ukwestitored Uﬂandnsmw@ﬁncaﬂcyi g@ﬁp@uﬁﬁmtzméﬁlbﬁﬁﬂshb&:ﬁ&dm
substituted or 20 unsubstituted

unsubstituted het ijlg{,ox allég{l roups,

hydr oxyal kyl gro améﬁ L BrOHPaFupiti %iqbftﬁﬁ‘éﬂd‘&lkﬂwmlgf@%ups or
substituted a0 usnsmehsid bﬂﬁﬁdbsﬁ&ﬂdd%}lﬁhh&dﬂq@%%% substitufed 7 hEGb&Rutd oM 0, S,
or NR14 groups; and R e sane or different and are

e
i ndependent | y se?’é’é'ﬂaé‘ﬂn‘fapﬂ?’rﬂqupwbswédpf unpubstituked (alkiaryD@pino2ll®15 gr oups,

25 -NR16R 7 gr oup@upss UDGSE O) htteRbbyOlyi bt L @gc@rg%q oups
substituted or unsubstitut ed gazlﬁaﬁig%fjér%ps su slﬁgll

unsubstituted pri , ]'Hﬂytemwl)w@mps substi tuted or
unsubst i t ut ed arad(%ﬂth@ﬁ)(ha&%klﬁ)%&fésﬁfa =0)-N(alkyl)(heterocyclyi) groups,
15  substituted or unsubstituted heterocyclylaminoalkyl groups, substituted or

unsubstituted hydroxyalkyl groups, substituted or unsubstituted alkoxyalkyl groups,
substituted or unsubstituted aryloxyalkyl groups, or substituted or unsubstituted
heterocyelyloxyalkyl groups;

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

20  independently select_ed from H, -NHz, -NH(alkyl) groups, -NH(aryl) groups,
-N(alkyl): groups, -N(aryl): groups, -N(alkyl)(aryl) groups, -NH(heterocyclyl)

1 groups, -N(heterocyclyl)(alkyl) groups, -N(beterocyclyl)(aryl) groups,
-N(heterocyclyl)2 groups, substituted or unsubstituted alkyl groups, substituted or
unsubstituted aryl groups, -OH, substituted or unsubstituted alkoxy groups,

25  substituted or unsubstituted heterocyclyl groups, substituted or unsubstituted aryloxy
groups, -NHOH, -N(alkyl)OH groups, -N(ary})OH groups, -N(alky})O-aikyl
groups, -N(aryl)O-alky! groups, -N(alky1)O-aryl groups, or -N(aryl)O-aryl groups;
and



substltuted al kenyl groups, substituted or unsubstituted al kynyl groups,
02/ 22598 PCTI USO /42131 -17 substituted or unsubstituted heterocyclyl
groups, substituted or unsubstituted am noal kyl groups, substituted or
unsubst i t ut edvRI%¥35%hi noal kyl groups, substituted or unsuBETAUBUtRLS
di al kyl am noal kyl groups, substituted or unsubstituted arylam noal kyl
groups, substituted or unsubstituted di aryl am noal kyl groups, 5 substituted
or unsubstituted (al kyl) (aryl)am noal kyl ‘glp()ups, substituted or
unsubstituted heterocyclyl al kyl groups, or -C(=0O R78 groups; R5, R6, R7,
and R8 may be the sane orp« t cted from H,
a, Br, F, 1, -N02, -OH, Oi:\s’sgﬁgfagﬁg?w?ﬁhﬁed bﬂg@&%ﬁ%ﬁ‘%sﬁ%] %ﬁhﬁ ’SR229roups
-S(=0 R29 gr oupsubstimjed o apeubgiiteiedhary] gronps, o bestitteded ui@bgitutedtdretycit ed
am di nyl groups gron )stituted or unsubstituted guanidinyl groups,
substituted or uns stituted primary, secondary, or tertiary al kyl groups,
substituted or unsubstituted aryl groups, substituted or unsubstituted
al kenyl groups, substitutidg m‘@ﬁ“@rﬁﬁl‘béfkslattbtré(grtaipkit,fnympcgmdmnsludmgjbst| tuted
or unsubstitgte ns bstitut
al kyl ani noal Eyl g%;r oups, &ﬁgiﬁ %?tlg ta“ﬁ"%%bf H%%? @F%‘FW‘?‘P ﬁb’noal kyl
groups, substi t eceplalde saliaofietcompéunds,cn phaimacadtially Geapubk saltsefihd | t ut ed or
unsubsti t ut ed d )ﬁ%m noal kyl groups, substituted or unsubstituted
(al kyl) (aryl )am noa groups, substituted or unsubstituted
bet erocycl yl al kyl groups, -C(=0 R3groups, substituted or unsubstituted
am noal kyl groups, substlthettEd! groupiofuwopbiadst ed het er ocycl yl am noai | ryl
groups, substituted or 20 unsubstituted hydroxyal kyl groups substituted or
unsubsti tuted al koxyal kyk- gr. t kfyu HRsubshit ut ed
aryl oxyal kyl groups, or & ét?l& uaﬁhﬁislu ﬁ?“@é@ 5\}‘%&1 1SSy 198V al ky!
groups; R9 Hhd mnpsrra@(%@-Rﬁgr@amNBPRBlgtd\xps,e-rﬂN ambstiane érnoapetdgeat | v

| ected f d _al
e T
unsubstitut ed albsyhstimiadaligmplgisyps, slblsmutﬁﬁ utenbubmnuetsarblkyli groidpe dsuBktith@di no
groups, substityt bg{*mwd%%?O%Ctgy%ﬁﬁb%&'m?u{%a%w%{.ﬂ%ﬁ@w ‘EqubStl tuted or

unsubstituted diarylam no grou ted
(:al kyl) (aryl.) ardlkdamgincalipd ,grmphssnbstmimtbrmnsum&mbﬁtdidlmmﬂc&dlm lg,rogf,@ups

substi tut Edl.’:o r &B&Mﬂ&i <|:u't lynts Sistifiel I:41 I Oug'ﬁkyl grctgu;)s) subsutucg:d or) unstlxbléy tutcgr oups, o

diarylaminoalkyl groups, substituted or unsubstituted (atkyl¥(aryl)aminoalkyl

groups, substituted or unsubstituted heterocyclylaminoalkyl groups, substitated or
unsubstituted heterocyclyl groups, substituted or unsubstituted aryl groups,
substituted or unsubstituted heterocyclyloxyalkyl groups, substituted or

20 unsubstituted hydroxyalkyl groups, substituted or unsubstituted alkoxyalkyl groups,
or substituted or unsubstituted aryloxyalkyl groui)s;

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

R', R%, R’ and R* may be- the same or different and are
independently selected from H, CI, Br, F, 1, -CN, -NOz, -OH, -OR" groups,

25 -NRR" 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 alkeny! groups, substituted or unsubstituted alkynyl groups,



30%-C(=0) -aryl groups; WO 02/22598 -18 PCT/ USOLl/ 42131 R10 is selected from
substituted or unsubstituted al kyl groups, substituted or unsubstituted
aryl groups, %‘Lé}% ed or unsubstituted heterocyclyl groups, substituted
or unsubstitute ocycl yl al kyl groups, -C(=OH, - C( =0) M4 YEbups,
-C(=0O)-aryl groups, -C(=0 O al kyl groups, -C(=0O O aryl 5 groups, -C(=0 NH2,
-C(=O NH( al kyl') groups, -C(=O NH(aryl) groups, -C(=O N(al kyl)z groups,
-C(=O N(aryl)2 groups, -C(=O) N(al kyl)(aryl) ‘groups, -NH2, -NH(alkyl)
groups, -NH(aryl) groups, -N(alkyl)2 groups, -N(al kyl)(aryl) groups,
-N(aryl )2 groups,substifw&) d‘dlﬂnb\ﬂtt@tﬁﬁ@yakm@clﬂ lzR0pS, substituéd) MuRgibesRey cl Y1 ) 2
groups, -C(=O N(a agp%oei}{y et erocyc 1) grougs_, or 10 )
-C(=0) N(aryl ) (het Sgﬁ‘e?ab‘éwf‘&fuwsg Sigyl A lgdamipeation gronpy, substifutedy
groups, aryl oxy girmmsnmtuﬂamncymm%akﬁy%\laup@r.%aﬁmea DHGREDElided OUPS,
-N(al kyl')2 groups, -N(ar 2 groups, ) (aryl) groups, substituted
or unsubstituted 353 %6135%‘}’5’-%\“’4(%@ (b‘é?’é’ tfptpd d@ﬂé@éoalkmgmmer ocyclyl)2
groups, -N(al kyl )sﬁmg%d anﬁﬁlﬁﬁ%i nsubstituted
Qﬁ)ﬁﬁhﬂ&kt}m&( R Itute l%%ﬁsﬁ{) ttu?e? Fed al kyl

aryl groups; R12 is selected from subs
groups, substi t@%@s@ﬁ‘e@h@wmwdmapylorg@m%” goumsubst it uted or
unsubstituted heterocyclyl groups; R' is selected fromH, substituted or

unsubstituted al kyl groupsgs, RQQ{’Séhgﬁi"nﬁdittﬁ%é)JmU%H@EénﬁFIL £dearyl groups,

substituted or unsubstituted heterocyclyl groups oXy groups,
aryl oxy groups, -Jidependensiyselested tem o, anﬁuﬂ%ﬂnﬂﬁbe@H h@ﬂ?érgml;;ml WM?R%&/I

groups, substit Utgﬁﬁll Or syns ! yt gﬁ_@fﬂzﬂ%@.{léws(ggﬁﬂps%o ’g%% %’zg"

unsubstituted ai Kyl am noal | r'od tute

di al kyl ani noalCkyler gﬁ%bﬁs@tcds@béw}tgn@@d smbstmnsdmrsnmhstlmubdzgngduaﬁyl@ﬁaipk,yl
groups, 25 subst igyd Hgﬁ_ﬁ “?g a a %‘IP’ ou

substituted or urﬁsu%@'ﬁd%giggﬁ a‘%dlg/ﬁ& h(gna[ PRy (Bgﬁ’é’ Ps“ﬂtlfé’f"it‘idut ed

or unsubsti t ut ed cakkspbuiiteIrgrasenps, subsmben mxtumsx&adumted alkenyd gicubs) tsetsktituieal am no
0TS Tirse oAbl R R A =
~ substituted or unsubstituted alkylaminoalky} groups, substituted or unsubstituted
15  dialkylaminoalky! groups, substituted or unsubstituted arylaminoalky} groups,
substituted or unsubstituted diarylaminoalky] groups, substituted or unsubstituted
(alkyl){aryl)aminoalky! groups, substituted or unsubstituted heterocyclylalkyl
groups, -C(=0)R® groups, substituted or unsubstituted aminoalkyl groups,
substituted or unsubstituted heterocyclylaminoalky! groups, substituted or
20  unsubstituted hydroxyalkyl groups, substituted or unsubstituted alkoxyalkyl groups,
substituted or unsubstituted aryloxyaikyl 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

25  unsubstituted aryloxy groups, -NHz, substituted or unsubstituted alkylamino groups,
substituted or unsubstituted arylamino groups, substituted or unsubstituted
dialkylamino groups, substituted or unsubstituted diarylamino groups, substituted or
unsubstituted (alkyl)}(aryi)amino groups, substituted or unsubstituted alkyl groups,
substituted or unsubstituted aryl groups, -C(=0)H, -C(=0)-alkyl groups, or

30  -C(=0)-aryl groups;



22598 PCT/USO /42131 -19 -C(=0O -aryl groups, -C(=0 O al kyl groups,
=0Q) G aryl groups, -C(=O NH2, -C(=O NH(al kyl) groups, -C(=O NH(aryl)
roups, -C(=OMQe¥RyE)2 groups, -C(=ON(aryl)2 groups, PCT/US01/42131
C(=O) N(al kyl) (aryl) groups, -C(=0 -heterocyclyl groups,
-C(=0 -0 heterocyclyl groups, -C(=0 NH(heterocyclyl) groups, 5
-C(=0) N(heterocyclyl)2 groups, -C(=0 N(al k}8) (beterocyclyl) groups,
-C(=O N(aryl) (beterocyclyl) groups, substituted or unsubstituted

het er ocycl yl am noal kyl grgi tituted or unsubstituted hydroxyal kyl
groups, substituted or uﬁsg see?t,l[é({jj eﬁsgﬁﬁwgg?rkwl%owfﬂél Kyl g198ps.t ut ed or

unsubsti t ut ed éﬂ?ﬂtmmrklykubgmmqbaryl groupy) R6bstitueddeas Mubﬂﬁﬁt@@ﬁ&tbﬁoﬁ}m?ﬂ
be the sane or erent

het er ocycl yl ox u my
and ar eyi néepe%%ﬁ%ﬁky&&g 1 ‘Hs‘fbﬁmﬁegg‘B@W?ﬂY‘é@’o&“"ﬁHﬁsﬁKﬁQ%t ed al kyl
groups, substit uCedO}}alkylrgsut;ﬁt J,(t(hbt@da% rdhlps 9 %o_ﬁwp %du[:,yt EE_ Qﬁo-aryl

I't u

unsubstitute heteroc ro su stltute unsu

q =0

het er ocycIC%/I e(a)l) KIHZ mﬁg N%(@d 8319 %EEMP?I g@Fgﬁﬂg(&ryl) goufd), - ar y!

roups, - rou

gC( IOO)N(aI kyl) z ﬁ( e&ﬂﬁ?io% gj))z gro '@‘W@P&ﬂ]g E gr oups,

substituted or ﬂakw grgumu ﬂﬁ@ﬂ@l)bgbuptsutm@ll@n(aryi)

unsubstituted gidapl,a I apeu i tuted or unsubstituted
di al kyl ani noal kyldﬁgr oﬁkﬂﬁﬁ wggt F?UPZ%HQI%Q% ﬁlﬁétgf?“ﬁf ‘ed aryl ani noal kyl

groups, substi t ftEOBHbasereerolyhi gruulsd-C(d#@JN(hlamma&Io@dylgg@umsor substi t ut ed
or unsubsti gt eQ:((-—%)iN(L%ﬂ()({%Et&lo}: oaI kyI 20 groups, substituted or

unsubsti tuted heterocyc %/IO Ssubstituted or unsubstituted
di heterocyclyl am noal kyl, substituted or unsubstituted
(‘het erocycl yl) (al kyl ) ani R zib kej¢ctedSrans Hi tQH ealkony grogs payioki gRips, -NH.

(heterocycl yl) (aggy unsub ted aI koxyal kyl
groups, substi tutdél)éléorg E ﬁH "’?‘3?‘?"3}’{1 @?@@élg ﬁifﬂ’ﬂg’ ErQWSst i t ut ed or
ﬁntsubstl t:,lt :ad (Ewll)@w;agrkqus gbsinpsd Olomsﬁhsﬁﬁn:)ddta![utyeﬁro@ﬁs LWH(I%&?’?&)/H!E}Q? .
eterocyclyl oxy, e sane or différént an
are i ndependent?JO I}‘(sel ecte ro%%?s’sﬁﬁ@ﬁ%eéacyﬁg’%&ﬁ%%?‘iSE‘B?"éﬁccthyl
groups, subb i tupsekstioned agyiguivgs;i t ut ed aryl groups, or substituted or
unsubstituted heterocyclyl groups; WO 02/ 22595 PCT/ OSO1/ 02131

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

ugsubstltuted (al kyl) (aryl)am no groups, -C(=OH, -C(=0 -alkyl groups, WO
02/
-
g

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

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

20 substituted or unsubstituted aryl groups, substituted or unsubstituted heterocyclyl
groups, -OH, alkoxy groups, aryloxy groups, -NHz, substituted or unsubstituted
heterocyclylalky! groups, substituted or unsubstituted aminoalkyl groups, substituted
or unsubstituted alkylaminoalkyl groups, substituted or unsubstituted
dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalky] groups,

25 substiru_ted or unsubstituted diarylaminoalky] groups, substituted or unsubstituted
(alkyl)(aryl)aminoalkyl groups, substituted or unsubstituted alkylamino groups,
substituted or unsubstituted arylamino groups, substituted or unsubstituted
dialkylamine grounps, substituted or unsubstituted diarylamino groups, substituted or
unsubstituted (alkyl)(aryl)amino groups, -C(=0)H, -C(=0)-alkyl groups,



-2@) R' -and R21 may be the sane or different and are independently selected
fromH, substituted or unsubstituted al kyl groups, .substituted or
unsubstituted aryl oups, substituted or unsubst i t ut ed het er ocycl yl

groups, -C(=0OM¥ 285("&0) al kyl groups, -C(=0 -aryl groups, - ECEUNW4231 5
-C(=O NH(al kyl) groups, -C(=O NH(aryl) groups, -C(=0 N(al kyl)2 groups,

-C(=O N(aryl)2 groups, -C(=O N(al kyl) (aryl) Jroups, -C(=0 O al kyl groups,
-C(=0) O aryl groups, substituted or unsubsti¥ ut ed het er ocycl yl ai kyl groups,
substituted or unsubstituted am noal kyl groups, substituted or

unsubstituted al(=a@¥anegdupy, l-COL 0P aIyISHBSs] @;ng%ylws@ t_léﬁ
di al kyl am noal kyl &g &yﬁ_ﬁ 10 substituted or unsubstituted ar oal kyl

groups, substitut FrlDroups <= ORNHfayy I ioupsar QQFFOW@@I gfglubst i tuted

bstituted L Q |yl
S;OEB:U SCI( g) eO(r(\%t %@?@I %Im@{nogpabwkla %ﬁ%’tseroc Iyefgcgg%lc L

- C(=0) - N( bet er ocy&Pyps) £ Ifbgaemc)@}'fg))m(’%.l Qﬁ@lﬂ&&haﬂmemlymum oups.

- C(=0) - N(aryl )5 hejcgr S 0 substltuted
het er ocycl.yl am nogkgﬁy&gl%%t%%@ﬁﬂgg&& t%t(egﬁlg amym%%ﬁs ?lyﬂtggod' nydr oxyal kyl
_groups, substitut®= BNﬁammbmmwdvhdrcmpycsulysnihkgdorgmmmtcdsubst ituted or
unsubstituted ar ut e substi t ted
het er ocycl yl oxyayliﬁf%ég'£ g%{l)usn%@{ ‘E&‘j’é Su%@l dmﬂgg ’?‘Hfé[ﬂ OI‘W‘Y BiPEPDr
different and ar esulzanmt@ct&pmmﬂemmbqlalk@dyemyleg}oﬁ;rspmbﬂ;mwcﬂ\ﬂ;ﬁunsnﬁ\dﬁﬁﬁédky| )

- NH |  -N(al k
9{\1(();Fiy| )(ag ;W érouﬁgﬁ"yl %W%é&e@ﬁ%@?ﬁ ? %E%’FB‘HBé%C‘yNGW&g g@%srym)sq al kyl)

groups, -N(heterocyclyl )(ar%l ) groups, -N(heterocyclyl)2 groups,
substituted di unsubst | t utR a:ailBé?/ma:gbmthpsamesomrféx‘emtaﬁdlamrmddpaﬁdbﬂgt ituted

2L%lst |g'[ 8?23 or u,rfglg St rh;é% "ar y|°§>g<su§ﬁ755‘lﬁ?f Iggﬁg%lléﬁ(s Sgél?%‘fgfm@&gm ut ed
het erocyclyl  gr oapgroupiis@tituted(on iksnbytiBkedbanetpsyclyt Moapsy kitichituga@ups,
RN O a1 oA S Bl AR M sy 710
sel ected from sub€t+@argdgroups Gy HOHNHE, UCEE ORNK §alicy §gRslipSs, -C(=0)NH (aryi)
15 groups, -C(=O)N(alkyl). groups, ~C(=0)N(aryl): groups, -C(=0)N(alkyl)(aryl)
groups, substituted or unsubstituted aminoalkyl groupsl, substituted or unsubstituted
alkylaminoalkyl groups, substituted or unsubstituted dialkylaminoalkyl groups,
substituted or unsubstituted arylaminoalkyl groups, substituted or unsubstituted
diary]amigoalkyl groups, substituted or unsubstituted (alkyl}(aryl)aminoalky!
20  groups, substituted or unsubstiruted heterocyclylaminoalkyl, substituted or

unsubstituted dibeterocyclylaminoalkyl, substituted or unsubstituted
| (heterocyclyl)alkyl)aminoalkyl, substituted or unsubstituted
(heterocyc]yl)(ary])aminoalkyl, substituted or unsubstituted alkoxyalkyl groups,
substituted or unsubstituted hydroxyalkyl groups, substituted or unsubstituted
25  aryloxyalkyl groups, or substituted or unsubstituted heterocyclyloxyalkyl groups;

T

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;



stibstituted or unsubstituted aryl groups, or substituted or unsubstituted.
heterocyclyl groups. In the third group of conpounds, at |east one of R5,
R6, R, or RBis 5 selected fromsubstituted or unsubstituted am di nyl
groups, substWOuREHI®r unsubstituted guani di nyl groups, sulPSTiusmwadior
unsubstituted saturated heterocyclyl groups, substituted or unsubstituted
al kyl am noal kyl groups, substituted or unsubstituted dial kyl am noal kyl
groups, substituted or unsubstituted aryIé%*noalkyl groups, substituted or
unsubstituted diaryl am noal kyl groups, substituted or 10 unsubstituted
(alkyl) (aryl) ami noal kyl ogokpeg: shbBL et of HisttPk B dok WkRPendealy
het erocycl yl al kyl groups, substituted or unsubstituted
het er ocycl yl ami rﬁ@&ttkq/fromgﬁ,@umlmtmwmhsu@ttd@ikymasmbstsulosunm drydr oxyal kyl
groups, substit I I [ stituted or
it A7 B bRl R bloa SRR BB

unsubstituted arylo or 'subs "ut ed

he';)e[ o;:y;:l él oxy&U((?O)I@,I-@ﬂﬁﬁ()j ch(j]%;romsouﬁ(;—-@hengégR?& A =GR egt 1?'dt f [ 031
substituted qr u ar stitu ubstitute

het er ocycl yl %gr o?rg Bﬁi%{g@gﬁ 5& @ﬁ@ﬁ@yﬂﬂ“% h@r@ﬁ%@@%ﬁys@}lw gr oups,
-C¢(=OQH -C(=0 —@(#@Mﬁ@@%mup@ét:@ Lky§ia5d) Mﬁ' k&dﬁow ﬁl!tﬂ%roups

-C(=O NH(aryl) grou -C(=O N alk )2 groups, -C(=O N 2 groups,
-C(=0) N( al ky|)(aF§/’F§3%FHb “Pss e&t‘éd‘“ﬂ’l”“ﬁfl‘\%ﬁ%‘ﬁ"? béai PRSI Ky

groups, 20 substsybsabfe @MunstBSiHRSS hﬁlufoﬁdylagr&ﬂsambmadekﬂ ufbuBYRReq SUbSti tut ed
or unsubstituted di al k}/l am noal kyl groups, substituted or unsubstituted

aryl ani noal kyl dtigiggunoalks] greupss E:‘ibéﬂu@ﬁl of yabaithted, digtkylaminoplkaheraups, ky |
groups, subsfi t Wedn@dd dRaMRSIhEY Cyclfl&hégy lgl)o(xg{ ¥Jll%sﬁmté&%|u‘ﬁ¥dbs&gfgh' ps.

substituted or unsubstituted heter nT no groups stituted or
unsubstituted didirsylamizeylsylyeronns. bstioked orgmenmgmtegdmn(tauﬂ)emlr@nuc%

unsubstituted ( c 0 K tjituted or
unsubsti t ut ed %I?u&fper%y(tz)?/h %‘?gﬁy)ll gﬁpgoa kyl) %&%ﬁg@dﬁgg& iL'tut ed or
unsubstituted hyﬁf%&i}ﬂﬂﬂhytbrocm)dhpwpss tBst O Nirettrayclyhsgrgisi t ut ed

Cubst 1 uted and CheoDSRE AL SR R HBy S e b M Heetitao] o s

wher e R20 i d5selsulstititbdfor onsubsiinged hastreckchylaminsalihd fdups, esdbsnattet @cycl yl 30

noubat  ut e RERAUAS ARG Galittiose SRS o b IHIS! Lh R ey revr

WO 02/ 22598 - 22 substituted or unsubstituted aryloxyalkyl groups, or substituted or unsubstituted

beterocyclyloxyalkyl 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(alky!): groups, -N(aryl)2 groups, -N(alkyl)(aryl) groups, -NH (heterocyclyl)
groups, -N(heterocyclyl){alkyl) groups, -N(beterocyclyl){aryl) groups,
-N(heterocyclyl): groups, substituted or unsubstituted alkyl groups, substituted or
unsubstituted aryl groups, -OH, substituted or unsubstituted alkoxy groups,

25  substimted or unsubstituted aryloxy groups, substituted or unsubstituted heterocyclyl
groups, -NHOH, -N(alkyl)OH groups, -N(ary})OH groups, -N{alkyl)O-alkyl
groups, ~-N(aryl)O-alky! groups, -N(aik_yl)O-aryl groups, or -N(aryl)O-aryl groups;
and



PCT/ USOL/ 42131 -C(=O NH(al kyl ) groups, -C(=O NH(aryl) groups,
-C(=O N(al kyl )2 groups, -C(=O N(aryl)2 groups, -C(=0 N(alkyl) (aryl)
groups, -C(=0 O al képq(groups -C(=0) O aryl groups, substituted or

unsubsti t ut ed EEV%% groups, substituted or unsubstit REEASOV42131

al kyl am noal kyl groups, substituted or unsubstituted 5 dial kyl am noal kyl
groups, substituted or unsubstituted arylanjnoal kyl groups, substituted or
unsubsti tuted diaryl am noal kyl groups, subsfltuted or unsubstituted

(al kyl') (aryl ) am noal kyl groups, substituted or unsubstituted

het er ocycl yl ami noal kyl grmmzeau@&bmtsub@marorum&bsﬁmwmﬁl %qu,lgoxyal kyl
groups, substituted or. unsubstituted al koxyal r oups, stituted or

unsubstituted ar yPBEMIA Lebsped aryl groups, oF Fitbé%/‘é'ﬁg 8F "@fﬁ%ﬁ?ﬁ%ﬁdﬂlﬁ@f@d‘ﬂﬂ

het erocycl yl al kylgrgiipeups, or substituted or unsubstituted

het er ocycl yl oxyal yI groups; or -C(=0) R2S groups where Ru is selected from
H  -NH2, -NH(al kyl) groups, -NHSaryI ) groups, -N(al kyl)2 grpups -N(aryl ) 2
groups, -N(alkyl)(aryl) Z1GUP IOE FIPRNYAS: 9 Ieashpis SR’ R

“N(het er ocycl ¥l ) (sakebisd ol s@ied or MeBLRAEF YRl )é@ﬁ@é‘ }ubgﬁnﬁlé%
-N(heterocyclyl)2 groups, substituted or unsubs uted 15 ary? groups,

substituted or uﬁ’é‘ﬂ%?é‘tmlﬁ‘ilg‘@aldmgmps Gulstipied op ungubsiituted sptuseiedheterocyclyl

unsubstituted het € YGbaYitu th group of
conpounds havi ng g?%“g strluéﬁj@em%bsgrg%?g%rs o?mpﬁgrr%odﬁgﬂﬁu L

phar maceut i cal | y vasbgutedbiialkylaminoaliy] grbwps, nlbﬁpmmglsunsmumpﬂarymmm ally
o sel oot ed 1 om® &R Qi Ehamstied dabanfob i bibupl 3B ed‘é‘ﬁv”pgﬁﬂﬂﬁs !
-C(=0) -R' grdéps umﬂhﬂ@ﬁl@lkgi)mpymmc@myl gmhpst sithstite@d or unsnbstibsddi t ut ed al kyl
nsubst i tut ed al IamrosHaRH 385t hBRRHH Y B BB SR gr oups.
substituted 25 orgramps ubm:mmmdnbmsmummiw:lyalkkygrogfspumnmtsmbxst | t ut ed or
grochet 100 SUABRDGEL Y 4B e SR AL iR za%;akyl
groups, substit utoewbmmMSnmmbshUmMeteebc@ﬂylbﬁyﬂmgjohp@ —QRé?lgml,ps sH&s Rt ut ed
or unsu_bsti tyied,( lelétxé%r é%’%ﬁ‘é u“ﬂi{’ rou subst tg_bed or,
unsubst i t ut e bet er 0CyC SHpEd a9l Borps SPRSEVESH oppnsEbstioudgg
PCT/ US01/ 42131 - 2&erocyclyl groups, substltutcd or unsubsumtcd heterocyclylalkyl groups,
-C(=0)H, -C(=0)-aryl groups, -C(=0)NH:, -C(=0)NH(alkyl) groups,
-C(=0)NH(aryl) groups, -C(=0)}N(alkyl): groups, -C{=0)N(aryl) groups,
—C(=O)N(a]ky])(ary1) groups, substituted or unsubstituted aminoalky! groups,
20  substituted or unsubstitted alkylaminoalkyl groups, substituted or unsubstituted
dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalky! groups,
substituted or unsubstituted diarylaminoalkyl groups, substituted or unsubstituted
- (alkyl)}{aryl)aminoalkyl groups, substituted or unsubstituted heterocyclylaminoalkyt
groups, substituted or unsubstituted diheterocyclylaminoalkyl groups, substituted or
25  unsubstituted (heterocyclyl)(alkyl)aminoalkyl groups, substituted or unsubstituted
(beterocyclyl}(aryl)aminoalky! groups, substituted or unsubstituted 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 substituted or unsubstituted
heterocyclyl groups, -C(=0}H, -C(=0)-aryl groups,-C(=0)NHz,



uhsubstituted heterocyclyl groups, substituted or unsubstituted aryl
groups, substituted or unsubstituted heterocyclyl oxyal kyl groups,
substituted or unsubstituted hydroxyal kyl groups, substituted or
unsubstit ut ed¥REBX4I kyl groups, or substituted or unsub¥icirtushedis

aryl oxyal kyl groups; 5 Z is selected fromO, S, or NR groups; R, R2, RS,
and R may be the sane or different and are independently selected fromH,
c, Br, F, 1, -CN, -N02, -OH, -OR15 group¥®?- -NRL6R' groups, substituted or
unsubstituted am di nyl groups, substituted or unsubstituted guanidinyl

g Qups,  SUbSUi L UeesopuINSH Rl LSO ABEORHBE e Dbl 21

al kyl groups, substituted or unsubst i gro
unsubsti t ut ed arkeTINGYBugoupss fBist QXNealiey) (anyl) mengis S1C(=0)echliah lsesuph, gr oups,

substituted or L@@W_ g h . Lyl gr Substituted or .

unsubstituted am noal.%rérg?pgpg}sb?ﬁ@ﬁ%g)f ¥?SH?%’§H§AIH’H§§%%‘F$@{?P’e‘;éfbfnmted

al kyl ami nogl ky![ orngsulpsstut@tﬂsnb Tm:ld}aé@é grlmlpursﬁhlmhﬁitetd@]&%gzlugﬁﬁ{chyl am nga![ k%/I e

groups, substi stitute aryl ani noa .groups, substituted

or unsubst i t%Jt ew%&%oéwﬁﬁggm&f'}b&’%ﬁgg ug&%ﬁ"é@‘l‘?"( Wéanwﬂwﬁggmi t ut ed

het o1 obyol vl i Kypar opsor - O o e o SRl Wilibmiued e ¢y

eterocyclyla oyps,. or. -C(= r oups; , R, ., an may be the

sanme or differ e%ap(ygf‘i’aytigfrﬁnmﬁﬁbgﬁ&’%é\‘hsg?@ﬁ SBubsitpted hetproc iy lamBinpali;] | |

-NO2, -OH, - OR' grgumy pbstira VRO Rl Zﬂltﬂf@dﬁﬁtyalkﬁl_ém%pgy\éﬂ{s,ﬂﬂ@? or S(=0 R23
r~unsubstitute

groups, -S(=0 2R24 gr oups, -CN, substituted © am di nyl
groups, substi t YiSBREORed atkoxpalkyl Eraups sybstititedi onyinsuhstiupd arylexybliyi grotgg or

unsubst it ut 88l pPeubsEREd orSBRMRARA M heR ' k roupns, substituted or
unsubstituted aryl gr o(t)ers, subst i t{:utroe{:%itg@%fkginéﬁ%t Hfj %%f"tg‘?ﬁre%sf"gs&%s,

substituted orbelfieqyE¥loryaliod grawpkyanyC(gOMRM groupsivbere Wt e delevtedUGhl St i t Ut ed
bet erocycl yl gr.@m;;,sqmj?é"@ LLu bst it uted al kyl am noal kyl
groups, substituted or unis’l%?gﬁ’t ﬁﬁﬁéﬁéﬁyﬁa&lﬁ%&ﬁ%w 'ﬁ"ﬁ%’s‘%""%bsti tuted
or unsubsti t ut e& @@ sowpky NHfhaeupeyclyhsbgs] IN(haerooyclyiamF kichpkt ed
di aryl am noal kyly J 1 Ut € r.un stituted . )
(al'kyl) (aryl) am Ry 3%’;@{0{'@&3’2@?‘?% CZYngrgfﬂW_émﬁd‘gf‘f“E‘&? @fgmsubstituted
het er OICKC: yiPal lagl gf%@gp?tlm@(%%?gg?@g?ﬂu})@?_s:?ﬁt?djgysubst ituted
am noal kyl gro - substituted or
e Pl il

unsubstituted beterocyc " groups, substituted or

The invention provides a fourth group of compounds having the
structure I, tautomers of the compounds, phbarmaceutically acceptable saits of the

compounds, and pharmaceutically acceptable salts of the tautomers.
20 [ th.e fourth group of compounds:

Y is selected from -OH, SH, alkylthio groups, aryithio groups, -OR*
groups, -C(=0)-R" groups, -NR"R" groups, -CN, substituted or unsubstituted
alky} groups, substituted or unsubstituted alkenyl groups, substituted or
unsubstituted alkynyl groups, substituted or unsubstituted aralkyl] groups, substituted

25  or unsubstituted heterocyclylalkyl groups, substituted or unsubstituted
alkylaminoalky] groups, substituted or unsubstituted dialkylaminealkyt groups,
substituted or unsubstituted arylaminoalky} groups, substituted or unsubstituted
diarylaminoalkyl] groups, substituted or upsubstituted (alkyl)aryl)aminoalkyl
groups, substituted or unsubstituted heterocyclylaminoalky! groups, substituted or-



uri:??;subst'i tuted hydroxyal l ryl groups, substituted or unsubstituted

al koxyal kyl groups, substituted or unsubstituted aryl oxyal kyl groups, or
substituted oryygn ituted heterocyclyloxyallcyl groups; R14
may be the sa%ﬁo%ﬁfer ent and are independently sel ect epﬁf[’rgg'r@& - OH,
supstituted or unsubstituted al koxy groups, substituted or wunsubstituted
aryl oxy groups, -NH2; substituted or unsuh3tituted al kyl am no groups,
substituted or unsubstituted arylam no groups, substituted or unsubstituted
di al kyl am no groups, substituted or unsubstituted diarylam no groups,
substituted or 10Gbbsiteed heteroetglyl aronps, sobstitptef orvpwbsiiteeparyl grabpst i t ut ed or
unsubstituted al kyle:Qr-a4pPs ' Lty e. | groups,
-C(=OH, -C(=0)-al S;I ) gtbgugssu}ﬁgl?% ﬁ%?é%)glyg{xwﬂg:ég% %;Sﬂglgné?d;&sel ected from
substituted or umswbsititedhaidoxhlkyl groupsupbstinteditrsurisehstitutdatkouyasiob gioupd)t ed
aryl groups, subst bt [ tit d..heterocyclyl 15 groups,
substituted or u%lélkj b?%@%?re%ﬁé?ést%gl?egcy f)&aglﬁyﬁ%rﬁupér oups, -C(=OH,

-C(=0 -al kyl groups, -C(=0-aryl groups, -C(=0 O al kyl groups, -C(=0 O aryl
groups, -C(=OPNH2, - C(=0) MHsatlkgr¢d frem 6uiSs or NR{'2@uii( ar yl') groups,

-C(=O N(atkyl)2 groups, -C(=O N(aryl)2 groups, -C(=0O N(al kyl)(aryl) groups,
-NH2, -NH(al kyl) groups, -gNHgamRy! )59 - %"kﬁ

-N(al kyl') (aryl) 20 groups, ’-N('g?’y ?3’#@3’8%’3}&- lé}C/) c%{e%l(ei%g%ycl yl) groups,
- C( =0) N( het er ocy #idgpendently selprted fradt HOONY B, Iy IL)-CNe thiDo cQfl, yOR” groopsps, or
-C(=O N(aryl) (het Iy RS, ed fromH, - al koxy
groups, aryl oxy gﬁ%ﬁ%sgmﬂﬁ@%ﬁ&@f éﬁﬁsﬁhf“%%oﬁ‘gé?ﬁ%ﬂil’asrSy“l"?““g‘r’_'%?fps,

-N(al kyl ) 2 gr oup¥psubdtitaed/guaidoubgrpens, bstithicdbikytsytsetuydd)prigraoy Becondasdri t ut ed

or unsubstit yted, al roups, s NH(het er ocycl yl.) roups,. -.N( het erocyclyl)2
gr oups, - N( al l@l ) {%ézﬁlr SR ﬁs)s‘%%&‘%‘g‘?‘ iy iafyég{é’d'l’grs‘lbsﬂwgfgﬂ’ét i t ut ed
aryl groups; WO ORMBHEAR! MEhyUH0ipsAdibRiuted &SunRitdtitted 38lye tgeshpf,r om H,
substituted or unsubstituted alkyl groups, substituted or unsubstituted
aryl groups, or g'fsilﬁgs%?tlefl Gt %%f“%-’?‘"ﬁ%‘s‘ﬁ%éw%%ﬂwﬁeﬁu ?‘Wt‘?ff’w“sut@?%gs; R13 is
sel ected from H, amitbalkyltgnéups, spbstuncldsinidbsiteed alldyhingAlRRFoups, substituted

or unsubstituted dialkylaxnin(_)a]kyl groups, substituted or unsubstituted

15  arylaminoalkyl groups, substituted or unsubstituted diarylaminoalkyl groups,
substituted or unsubstituted (alkyl)(aryl)aminoalkyl groups, substituted or
unsubstituted heterocyclylalky!l groups, or ~-C(=0)R" groups;

R®, R®, R’, and R® may be the same or different and are
‘ independently selected from H, Cl, Br, F, [, -NOz, -OH, —O'R”. groups, -NR™R?
20  groups, -SH, -SR™ groups, -S(=0)R® groups, -S(=0):R* groups, -CN, substituted
) or unsubstituted amidinyl groups, substituted or unsubstituted guanidinyl groups,
substituted or unsubstituted primary, secondary, or tertiary alkyl groups, substituted
or unsubstituted aryl groups, substituted or unsvbstituted alkenyl groups, substituted
or unsubstituted alkynyl groups, substituted or unsubstituted heterocyclyl groups,
25  substituted or unsubstituted alkylaminoalkyl groups, substituted or unsubstituted
dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl groups,
substituted or unsubstituted diarylaminoalkyl groups, substituted or unsubstituted
(alkyl)(aryl)aminoalkyl groups, substituted or unsubstituted heterocyelylalky!
groups, -C(=0)R™ groups, substituted or unsubstituted aminoalkyl groups,



53subst|tuted or unsubstituted aryl groups, substituted or unsubstituted
hét erocycl yl groups, -OH, al koxy groups, aryloxy groups, -NH2, substituted
or unsubstituted heterocyclylal kyl groups, substituted or unsubstituted
am noal kyl gr SYD&/2288pbstituted or unsubstituted al kyl am nearigbrrgiaups,
substituted or unsubstituted dial kylam noal kyl groups, substituted or
unsubstituted arylam noallyl groups, 10 substituted or unsubstituted

di aryl am noal kyl groups, substituted or unktbstituted

(al kyl) (aryl)am noal kyl groups, substituted or unsubstituted aryylam no

groups, substityg, m roups, ,substituted or
unsubstituted di a%%%%%ﬁ%%éﬁe ﬁ—:fiocg{ I%Llﬁmtor‘,%y%’g'ﬂ%sm%%’%?red

di aryl am no gr ouﬁusUbSQMthyﬂmedkﬁrgromnsuﬂmahnddtﬂreﬂsdbaﬂltktph )ﬂkaméhaya

groups, -C(=0 H, -ar rou O)Oal kyl
groups, -C(=0 O%’P t(jgr %rﬁl X"“‘@E‘ﬁéfﬁﬁlﬁ%'%‘ & W@ %‘f‘ﬁ!ﬁi

-C(=O NH(aryl) glaﬂmplyb@ﬂ@ll‘g(caipk,yl )2 groups, -C(=0 N( aryl)2 groups,
-C(=O N(al kyl) (aryl) groups, -C(=0O) -heterocycl yI groups

-C(=0) -0 hetegocyclyl grogp X NH( het er o I
- C(=0) N( het e?{)cycl yl)2 grgu%“s RC&(‘O& éém?r) é‘rf)&é% ‘Eﬁpe'ﬁj’reé‘!bbs
- (=0 N( aryl ) ( heslectet yromw){m Quipssituted P ahdubsticned BikotNGoRR! bibsiEd or
bet er ocycl yl am noal kgla}eg S, SUbSi\h’ uted, or unsubstituted bydroxyal kyl

groups, substi %3 SHPUPSt DU afiRYitsd Ry pusybgyes allsilasiae goupd or

unsubsti t ut ed agﬁyﬂtaﬁx&ﬁdrkmbulﬂﬁmw%ryl&{m&gkbﬁﬂsl "sﬁﬂsﬁﬁite@ror WRSHARY &# ut ed
het erocycl yl oxy (i}aliéﬂ groups; R15 and R19 may be the sanme or A ferent and

are i ndependent | ArGing gYOURS) SHBSHREd op yRsubLitteed diarylang b gropps subdtitated ok
groups, substo t uneths@ed (ARAY HAIGS groﬁI%Q/ Lulﬁﬁ H:Q%r uﬁéﬁgﬁglgtt&?%lﬁﬂ &é(gups

unsubsti t ut ed heterocyclyl roups, stbstitute unsu

bet er ocycl yl al kyBbsfuisigas uns%eﬂt@:ﬂaryl DeHB) %(H@)IH gﬁﬁaﬁbaﬂcyl-gf)éup@)eraryl

groups, -C(=0 NHg(= %QW@I kyl) groups, -C(=O NH(aryl) groups,
-C(=O N(al kyl)2 groups “C(=O) N(aryl)2 groups, -C(=O N(alkyl)(aryl) 30

groups, substituted or unspbstituted anmi noal kyl groups, substituted or

unsubst it uted WO 02/ 22598R PETelerer fram substituted oz pRrsubatitited alkihgroups oups

substituted or umstitasddicr uhaMsitied kY] SBEHR0/LKNhed 6P R Sbst ém%&(ﬁcg%lﬁfj or

unsubstituted aryl am noal kyl group$S, substituted or unsu st

di aryl ani noa}gkyIg“ﬁ‘P%L?B?““%%tWWW‘@EF%hﬂHﬁ@Gb@Wﬂlxrfélés -C(=0)H,

L {1 A SN )kl OSSP -0
groups, -C(=0)NHz, -C(=0)NH(alky!) groups, -C(=O)NH(aryl) groups,
-C(=0O)N(alkyl): groups, -C(=0)N(aryl)z groups, -C(=0)N(alkyl){aryl) groups,
-NH:z, -NH(alkyl) groups, -NH(aryl) groups, -N(alkyl) groups, -N(alkyl)}(aryl)

20 groups, -N(aryl): groups, -C(=0)NH(heterocyclyl) groups,

-C(=0)N(heterocyclyl): groups, -C(=0)N(alkyl)(heterocyclyl) groups, or
-C(=0)N(aryl)(heterocyclyl) groups;

R is selected from H, -OH, alkoxy groups, aryloxy groups, -NHz,
~-NH(alkyl) groups, -NH(aryl) groups, -N(alkyl): groups, -N{aryl) groups,
25 -N(alkyl)(aryl) groups, substituted or unsubstituted alkyl groups, -NH(heterocyclyl)
groups, -N(beterocyclyl): groups, -N(alkyl)(heterocyclyl) groups, or substituted or
unsubstituted aryl groups;



5 dnsubstituted di heterocyclyl am noal kyl, substituted or unsubstituted
(heterocycl yl) (al kyl )ami noal kyl , substituted or unsubstituted

(bet erocycl yl )Q{’ir gjlé%arn’ noal kyl , substituted or unsubstituted al koxyal kyl
groups, substiYQP¥d¥%r unsubstituted bydroxyal kyl groups, EGHESG1HEBed or
unsubstituted aryloxyal kyl groups, or substituted or unsubstituted

het erocycl yl oxyal kyl groups; 10 R' and R2D jymy be the sanme or different and
are independently selected fromH, substitUted or unsubstituted al kyl
groups, substituted or unsubstituted aryl groups, or substituted or
unsubstituted heterocyclyl REriosysted RonfH dsuBainiByr Dsubdhient&oamey] glough, f f er ent
and are independenhliglf ciel ected fromH substituted or unsubstituted al kyl
groups, substit ut ¥GBFER e WhTHuicdan GEPURS- AT SERSHIFY, or dppdstteted keterogyclyl
unsubstituted hetgogryclyl groups, -C(=OH, -C(=0-alkyl groups,
-C(=0)-aryl groups,-C(=0O NH2, -C(=O NH(alkyl) groups, -C(=O NH(aryl)

, -C(=0O N(al kyl)2 . ~C(=ON(aryl)2. groups,.
grc?g%)s N( aIC(kyI g ( fa?yl 3/ z;_r ogggu%‘sﬁﬂﬁ%oﬁﬂ)ﬁ&“%%%& “nSB@PE‘@Pm@* §PURSE oups,
substituted ors unsbsuisittd stimsutighes ABY GronbaIskbstineaQ Resubg fusd Redrbdydh,pd or

unsubstituted am noal kyl —groups, substituted or unsubstituted.
al kyl ami noal kyl ¢ 8PSs O Akoxy eIAuRY apHoRYrasonps: NHp atbsetrtsd oy nosabstitugadky |

! i ’ - . i d
groups, substi t UleRhcPelym§LESEHst SivectuRd ¥ AIthpRkLY iA4P rgggsgﬁﬁ%@t{é%&e or

unsubstituted diarylantinoal kyl groups, substituted or

(al kyl) (aryl) ani riSarRpstituted pikyaminoatkyl Grovpat sabsitared 9l unghstioted

-C(=0) - O bet er ocy, -5 -qr. S

-C(=0 - N(heter ocy%%%lﬁhgr UE?%&SSC;‘%SE%CNH? gﬁ%&%%ﬁ%%ﬂ%’é@@ﬁ\ "gf)? bud?rs oups,

" C§ 7O - N( ar ?/| X hé@bﬁﬂbfﬁcqryﬂm)ubgttm@dmlmm?m grtoeph,@ubsugmwbg gndﬁbﬁ;ﬁgﬁd e
eterocyclyl amn [ : itu xyal ky

groups, substi tu'ft ggy’ %)I(rryg%g{l}gét l?&?@% S%%@xﬁér@?u%gtﬁg%gf,kyltmélﬂﬁs%?“Pﬁt ed or

unsubstitut ed ar \shiesktpsddloy unspbstiped anylaminelg bupts isubstitated onsdstistiutedt ed 30

and R7S may be. {1 LR B Tl b bl sk rppeCubsisteaen om
H - NHL, - NH(al kyinjubgituted &lkylirlaming grgumu (=0 G{kQ)- iyl grapns, - N(aryl) 2
R A TSI ———
-C(=0)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)-heterocycly}
groups, -C(=0)-O-heterocyclyl groups, -C(=0)NH(heterocyclyl) groups,
-C(=0)N(heterocyclyl) groups, -C(= OjN(alky])(heterocyclyl) groups,
20 -C(=0)N(aryl)(heterocyclyl) groups, substituted or unsubstituted
heterocyclylaminoalkyl groups, substituted or unsubstituted hydroxyalkyldgroups,
) 7 substituted or unsubstituted alkoxyalkyl grouf)s, substituted or unsubstituted

aryloxyalkyl groups, or substitted or unsubstituted beterocyclyloxyalkyl groups;

R'S and RY 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 heterocjrclyl groups, substituted or
unsubstituted 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): groups, ~C(=0)N(alky)(aryD)
30  groups, substituted or unsubstituted aminoalkyl groups, substituted or unsubstituted



51 N( het er ocycl yl )2 groups, substituted or unsubstituted al kyl groups,
substituted or unsubstituted aryl groups, -OH substituted or
unsubstituted al koxy groups, substituted or unsubstituted aryl oxy groups,
substituted orw?lf'l’éﬁé’éti tuted beterocyclyl groups, -NHOH, -RqTAISeyi)GH
groups, -N(aryl)OH groups, -N(al kyl)O al kyl groups, -N(aryl) O al kyl
groups, -N(al kyl)O aryl groups, or -N(aryl Oaryl groups; 10 and Rig is
sel ected from substituted or unsubstit utecal kyl groups, substituted or
unsubstituted aryl groups, or substituted or unsubstituted het erocyclyl

groups. In the fautdning Erlo%s Q%Hﬁ&ﬁ%%unﬁbstlt@t@@%mﬁ(? ulioaﬁgl gro‘ﬁ%ubstl ?Lt Eﬁ

is 15 an -OR75 group an I's selected from su
het er ocycl yl al kyRb¥jferdss unsubsiitiied atvéaminralkyhguobps, isthstiotedctir ankubsttuted noal Ky

or “unsubst |t ect L Bea g MR C AR PG

di aryl ami noal kylgr@P&lﬁphSUwemmumuhsmdted betexonpaiyisiinbaikgld steytgdionoal Kyl
groups, substst ar noal kyl groups,
substituted oSIr Jqﬁgﬁﬁ%b?ﬁﬁ'%%%ﬁ@ﬂ 18“5%5%@ X%S%Jg%’ﬂ qit ed or

unsubsti t ut ed héhe&wrw;zbrl)wll@mmhlkyll subbtues or Ghdabinited ed or  unsubstituted
di het erocycl yl a ne(;al km H’gﬂf Ebstl tuted or unsubstituted

(bet erocycl yl)( ek TIPSR “@F"E‘B‘W GRstitgd oz ygsybsityted alkaxyalind etosps.t ut ed
(bet erocycl yl ) ( antystiducedion aadubitinted BriRSyaRP &2 fb@ﬂsewbﬁ%&&)ﬁpf?ﬁéﬂgﬁndtéh any of the
first, second, or .third groups described above are provid In which Zis

an -NR74. Pref ePPKYekyaoups: feffsu{)%véﬂedqumwmgm@q@erarc@ngwapwbmoum in
which Z is an -NR70 group. WO 02/22598 PCT/ USO /42131 -28 Preferred

conmpounds adé€or di ng to t IR dnidrret maﬁ@&@@gamé(ﬂ'd’lﬂ’ereﬁ{rﬂiildfa%aé})é:%‘%%@}’ps of
group, or

conpounds are prqvi which Y is an - ro an- NR

a substituted of® ﬁﬁ%t}gﬁﬁbﬂtﬁﬂmﬁp@ﬁ‘ﬁ“bﬁ% %@Ps,p?“éﬁt@tﬁé@l‘ compounds of
the first, seconskubdubitedlaryPeussObr dubstinfedisAbBSbsAhfdHRYSE lér@u ich R is
sel ected from H, substituted or unsubstituted al koxy group Stituted or

unsubsti tuted heterocycl y,Aal roups, substituted, or unsubstltut ed
het er ocycl yl oxy groups, ] EE% %ﬁeetgeﬁfnclﬂ’iélﬂfffgfqt@ﬂq &g picpedsutc) v

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

o

By

. 15  unsubstituted ary! groups, substituted or unsubstituted heterocyclyl groups,
-C(=O)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(alkyl): groups,
-C(=0)N(aryl). groups, -C(=0)N(alkyh(aryl) groups, -C(=0)0-alkyl groups,
-C(=0)0-aryl groups, substituted or unsubstituted heterocyclylalkyl groups,

20  substituted or unsubstituted aminoalkyl groups, substituted or unsubstituted-
alkylaminoalky! groups, substituted or vnsubstituted dialkylaminoalkyl groups,
substituted or unsubstituted arylaminoalkyl groups, substituted or unsubstituted -
diarylaminoalkyl groups, substituted or unsubstituted (alkyl)(aryl)aminoalkyl
groups, -C(=0)-heterocyclyl groups, -C( =0)-O-heterocyclyl groups,

25  -C(=0)NH(heterocyclyl) groups, -C(=0)-N(heterocyclyl): groups,
-C(=0)-N(alkyl)(beterocyclyl) groups, -C(=0)-N(aryl)(heterocyclyl) groups,
substituted or unsubstituted heterocyclylaminoalkyl groups, substituted or
unsubstituted hydroxyalkyl groups, substituted or unsubstituted alkoxyalkyl groups,

substituted or unsubstituted aryloxyalkyl groups, or substituted or unsubstituted

30  heterocyclyloxyalkyl groups;



gr'f;_)ups.- Still further provided are conpounds of the first, second, third,
and 10 fourth groups in which Rz is selected fromthe group consisting of
H F d, - substl tuted and unsubstituted heterocyclyl alé%(%/w?roups

and substrtute&"ﬁﬂ insubstituted heterocyclyl groups. Stif Hér
provided are conpounds of the first, second, third, and fourth groups in
which R6 or R is an al kyl group. StrII furgher preferred 15 conpounds of
the four groups are those in which R6 or R is an -OR19 group and R 9 is
an al kyl group, an aryl group, a heterocyclyl group, or a heterocyclyl al kyl
group. Preferred conpoundsRBfE¥hé4hQMRthgnQUﬁeg&ndhamﬁﬁﬂﬁﬂ&uﬁ&@ provi ded

in which R is an 5|ss cted fromsubstituted or
unsubstituted 20 ‘?Péfgé'%l g?ilﬁji'b l’g(ﬂ%%’{ igipeNEHaryh grayet. i t ut ed
di al kyl am noal kyl- Ngm@gpgmupgs upgl})njzlggdags on(wxg?;)rg;&,tp@dw@gr re) aI kyl

groups, substituted or_unsubstituted am no groups, substitdated or
unsubstituted di &F@PP%IWN@F&YWFIYB@MBgo@&bmfﬂifp%m)éﬂfﬂmE@Hl?ﬁst| t ut ed

aryl am noal kyls grgmegrocsatpst grBrH:E et SR bistithd lFro ups, s stituted or

(ai kyl) (aryl)am noal kyl “groups, substituted or unsu eterocycl yl
groups, 25 subst upsgybeiut anyhgrabpst r@fﬂu@bstiﬂé@tepbwubswmaﬂway Bxoitpgr oups,

substituted or [ LACY, I RSy nSubst i tut ed
or unsubstitut edg!!’lb%tlrItIB ‘é‘r°t6§1y’&§yﬂ‘%be gl%f I%L gﬁ}fﬁﬁ’ g%&ﬁ%i’&'g&edh c§?‘fyf:M ed or
unsubstituted (Ilgetups, oDYEEIH N(M)K)}bgrbumamk(ytylmmgmps Vi2031)025H98

PCT/ US01142131 - t furt es _conpo. t he
structure H. Thé?oug\ien{argﬁ@pirk&\ﬁraueng BE%H(@ &fouf’ﬁgp ﬂﬁﬁ‘fm igf%u

phar maceuti cdbll yamtceptable salts of the corrpounds and phar maceut i cal | y
acceptabl e salts of the tautoners. Structure Il has the follow ng formul a
5 where: Y is selected fr ' oups, -NR
22R13 groups, -CN, -(C(= O)qgﬁse]%c%sﬁomcﬁég?tg{eg;ég SUb§€ur%%du tligﬁ)ﬁ?%d al kyl
groups, substi t usuhdtitated wn gudobstintted 2yl gadipe.ngrl substiuebor wnibshited heaerooyclyl
unsubsti tut ed

groups.

In the fourth group of compounds, at least one of R', R%, R®, or R is

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

20 (alkyl)(aryl)ammoalkyl groups, substituted or unsubstituted heterocyclyl groups,
substituted or unsubstituted heterocyclylaminoalkyl groups, substituted or
unsubstituted diheterocyclylaminoalkyl groups, substituted or unsubstituted
(heterocyclyl)(ajkyl)mnmoaﬂcyl groups, or substituted or unsubstituted
{beterocyclyl)(aryljaminoalkyl 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.



1@ al kynyl groups, substituted or unsubstituted aral kyl groups, substituted
or unsubstituted heterocyclyl al kyl groups, substituted or unsubstituted

al ky;a-ri,, ., q¥ﬁ¥%a roups, substituted or unsubstituted dial kyl am noal kyl
groups, subst | 5 unsubstituted aryl am noal kyl groupsPCHUM&MI8Lt ed or
unsubsti tuted dlarylanlnoalkyl groups, substituted or unsubstituted

(al kyl) (aryl)am noal kyl groups, substituteg or 15 unsubstituted

het er ocycl yl ani noal kyl groups, substituted $r unsubstitut ed het er ocycl yl
groups, substituted or unsubstituted aryl groups, substituted or

unsubstituted hydroxyal kyIPrgérgddndmpsinas hécorti@itothe mgq@@hﬂtﬂfrgdml%&)&yal kyl
groups, substituted 03,0 unsubstituted aryloxyal kyl groups, or 'substituted

or unsubst i t ut ed®TOWRSH CEmPRUNds &% PEAVIAg iRy PBighSY 1520 ~RR” gxaup, w-NRIR'X ar e

sel ected from C gby ,orarsdb@;méd%ﬁ%hs@aﬁmeéa%yu gfth X3, and X4 is N VIO
02/ 22598 PCTI USO1/ 42131 -30 R, R2, M E R "R7, "and R may be the

sane or different and are |ndependently sel ect ed from H d, Br, F, I,
“NO2, -CN, -OH, -OR 5 groier prefexped sempougds,pbthe first seeyody tirgy andofourth SH, - SR* .
groups, -S(=Q R2BosrsakPprovided mIMER i 5QLHRR fréik B bhilsHh B RTundiSitpayi t ut ed

am di nyl groups, substituted or 5 unsubstituted guani di nyl groups,
substituted or lﬁ%q}l’éﬁ?‘lpﬁi%‘Hﬂ'}ﬂr‘mﬂywbﬁé@@ﬁdiaﬁcspcy(éﬂalkomgm@sysmmtedgroups

substituted or l{jgﬁ%[&%},ﬁﬁ,{éﬁ?@tgﬁwc'#s%%?%té ﬁ%t clibd tﬁ'rdungubsuéﬁne%lhb%tl tLFJ]%t iy

al kenyl groups, stitute ynyl™ groups
or unsubstitut ed®rewnsocycl yl groups, substituted or unsubstltuted
al kyl am noal kyl groups, substituted or unsubstituted dialkylaninoalkyl

groups, 10 substituted or g g@%ﬁrgﬁaﬁ%@{ﬁb &o&ltgé/ 9c%B§t ,Iba{sna![ tegt ed

or unsubstituted diarylam no groups stitute unsu
(al kyl) (ar yl Yanifaes gpips igrahighR’ :wlystedtfnsptredte«grougmenm;:ng biJHeH c1 —NOz

het er ocycl yl al klébb stl tut@%ﬁdl{léyﬁ&g ylal.ﬁgsubs%(;l;’tF u'ér d g}unegdﬂ gr oups,

substituted or unsu erocyc y am no tituted or
unsubsti t ut ed hyasubgtyaied yetemeyniy groupd5 substituted or unsubstituted
al koxyal kyl groups, substituted or unsubstituted aryl oxyal kyl groups, or

substituted or unsubstitusadsfeler %ﬁa}’é%ﬁﬁ%h%'of leHQSsegﬁad thitq abaent or

is Hif X is N R6 is absent or sernft or’is Hif
X: is N and RfP‘STﬂ’aSJQ'H?‘@tmG«IhIChé’\GHRf isx(n alkyl jtoup. Still further preferred

15  compounds of the four groups are those in which R® or R’ is an -OR'® group and
R" is an alkyl group, an aryl group, a heterocyclyl group, or a heterocyclylalkyl
group. '

Preferred compounds of the fourth group of compounds are provided
in which R' is an ~-OR" group and R* is selected from substituted or unsubstituted

20 beterocyclylalkyl groups, substituted or unsubstituted dialkylaminoalkyl groups,
substituted or unsubstituted alkylaminoalkyl groups, substituted or unsubstituted
aminoalkyl groups, substituted or unsubstituted diarylaminoalkyl groups, substituted
or unsubstituted arylaminoalkyl groups, substituted or unsubstituted
(alkyl)(aryl)aminoalkyl groups, substituted or unsubstituted heterocyclyl groups,

25  substituted or unsubstituted heterocyclylaminoalkyl groups, substituted or
unsubstituted diheterocyclylaminoalkyl groups, substituted or unsubstituted
(heterocyclyl)(alkyl)aminoalky! groups, or substituted or unsubstituted
(heterocyclyl)(aryl)aminoalky! groups.



R'.;ls selected fromH, -OH substituted or unsubstituted al koxy 20 groups,
substituted or unsubstituted aryl oxy groups, -NHL, substituted or
unsubstituted al kyl am no groups, substituted or unsubstituted arylam no
groups, substWOWRH¥%Sr unsubstituted dial kyl ami no groups, PSEES#I42MR1ed or
unsubstituted diarylam no groups, substituted or unsubstituted
(al kyl)(aryl)am no groups, substituted or unsubstituted al kyl groups,
substituted or unsubstituted aryl groups, 2% -C(=OH, -C(=0-al kyl groups,
-C(=0)-aryl groups; R10 is selected fromsubstituted or unsubstituted

or
al kyl groups, substitut edlﬁrm‘}égmgr?}&gde@w &Bm,%%%mb Htgd or

unsubstituted heterocyclyl groups, substitute unsubSt 1 t ut

het er ocycl yl %I kOyfThgrﬂUGwym pryidesyaomersyf41g) camtrioyhds gphagpesentically-Orepisbjé
ro r
gC( u%)SNH(gI( kyl)) grci%égg% &@ﬁﬂdhﬁ?ﬂaﬁ%ﬂ ar oupg %@gfﬂﬁ%g@ﬁ%’?ﬁﬁllﬂml

-31 - C(=0) N( al ky Sirgcgredlibas, the o{levdpdNfaamyla) 2 gr oups, - C(=0) N(al kyl) (aryl)
groups, -NH , -NH(al kyl) groups, -NH(aryl) groups, -N(al kyl)2 groups,
-N(al kyl') (aryl) groups, -N(aryl)2 groups, -C(=£) NH(het erocycl yl) groups,
-C(=O) N(heterocyclyl)2 groups, -C(=0 N(al kyI)(he{ero/y%IyI) groups, or 5
-C(=O N(aryl) (heterocyclyl) groups; R' and R' may'=he’the same or different
and are independently selected from substituteg or &nsubstl tuted al kyl
groups, or substituted or unsub Stitufled ar ghoups iR 2 is sel ected
fromH, substituted or un i ‘ S 6 substituted or
unsubstituted aryl groups, ( subst\tut ed heterocyclyl
groups; R' is selected fromH d or ,unsubstﬂ"tut ed al kyl groups,
substituted or unsubstituted & subsiituted or unsubstituted

het erocycl yl groups, -OHR4E Xy~ gr oNps, &yl oxy groups, -NM substituted
or unsubstituted 15 beterocyclylalkyl|groups substituted or unsubstituted
am noal kyl groups, substituted Rr un8ubstituted al kyl ami noal kyl groups,
substituted or unsubstituted dial kyl am noal kyl groups, substituted or
unsubsti t ut edsaryl am noal kyl groups, )i

where:

Y is selected from H, ~OH, -OR" groups, -SH, -SR" groups,

-NR"R" groups, -CN, -C(=0)-R" groups, substituted or unsubstituted atkyl
groups, substituted or unsubstituted alkenyl groups, substituted or unsubstituted

10 alkynyl groups, substituted or unsubstituted aralkyl groups, substituted or
unsubstituted heterocyclylalkyl groups, substituted or unsubstituted alkylamiiea <yl
groﬁps, substituted or unsubstituted dialkylaminoalky] groups, substituted or
unﬁubstituted arylaminoalkyl groups, substituted or unsubstituted diarylaminoalkyl
groups, substituted or unsubstituted (alkyl)(aryl)aminoalkyl groups, substituted or

15 unsubstituted heterocyclylaminoalkyl groups, substituted or unsubstituted
beterocyclyl groups, substituted or unsubstituted ary! groups, substituted or
unsubstituted hydroxyalkyl groups, substituted or unsubstituted alkoxyalkyl groups,
substituted or unsubstituted aryloxyalkyl groups, or substituted or unsubstituted

heterocyclyloxyalkyl groups,

20 X', X?, X3, and X* are selected from C or N, and at least one of X,
X2, X, and X* is N;



s{E_Jbsti tuted or unsubstituted diaryl am noal kyl groups, substituted or
unsubstituted (alkyl)(aryl)antinoalkyl groups, substituted or
unsubsti t ut ed“fcmé am no groups, 20 substituted or unsubstituted aryl am no
groups, substi #%8r unsubstituted dialkylamino groups, PSTRSeIztted or
unsubstituted diarylam no groups, substituted or wunsubstituted
(al kyl)(aryl)am no groups, -C(=OH, - O) aI kyl groups, -C(=0 -aryl
groups, -C(=0 O al kyl groups, - O)Oaryl‘ groups - C(=0) NHz,
-C(=O NH( al kyl') groups, -C(=O NH(aryl) groups, -C(=0O N(al kyl)z groups, 25
-C(=O N(aryl)2 groups, -GRe@rNealpkyds)garmy! QHBShe th | yl
groups, -C(=0) - Oheterocyclyl r(h)?\u}ﬁs)ﬁ- g—%dgl\llﬁ( heterocym@?rhﬁkr%rg%}ég
- C(=0) N( het er oc )¢ Wﬁmnﬁnﬁhﬁﬂéecfﬁd@%ﬂw@:l %B!hﬂ(kr@?cwi )-OBF @upsps,

- (=0 N(aryl) (hejgreo L %tReﬁ Rot Ut ed
bet er ocycl yl am noal k %%‘*%%Sg ubg Fﬁ gié or r30nss 38 Bﬁed gFﬁ}lBF’oxyal kyl
groups, WO 02/ 22%58) U801 yubRit@ed oﬂ&sehsbatadtamld!dylcgroumsmbsﬁmﬁealbﬁd
al koxyal kyl gro i or ituted | oxyal kyl groups, or
substi tuted gr 3&%&5&#(?%@%@%2%’%5 %Wél“l?%bs‘b‘}’% afH) 4e0Rdagn| Bt ed
fr oEn H, I )O—l al k@ﬁg«ygﬂ?ljmupsaswsﬁm;edgf Qhui)Bsuln;t%yl gro &hﬂéﬁﬂ(uhe;ﬂ%f IO;JE)S 5
-NH(ary gr oups s,. -N(aryl)?2 5 -N(al ky ary
groups, substi tuPsél(?Q&\?‘ %K‘gﬂ%g Pj{;)é'ﬂ”ﬂ'i“k‘vlmé}?% e‘gﬁﬂiﬁé Yl EIRUBYH or
unsubsti t ut ed alsutlstlgtcﬁlw&nsubNd(tELEt egrg@y)ég,lx g}@pg@%gﬁmd-d}l(,ﬁgjb% clyl)2
groups, -N(al kg_*]%fhﬂ] et eroc py s, or -N( arK g(het erocyclyl) groups;
R12 and R13 nmay tﬁlefHP gr sospbstiput Targingalkylreaoups. or
unsat ur at ed 1osuaa:tst1ﬁ1t¢t1%eluﬂ§hb§dmﬁé&0a? lafnitlo GEat & 51is
sel ected from substituted or unsubstl tutgg%li%arl Kyl 5?%8%‘51 ok H%u Stl@l]jt ed or

unsubsti tut ed aPiFrYiypigeaber] seups sphstituead o3 uosnbstitbied (aﬂgﬂ)édvhmo@qym yl
groups, substi t gidags, Qﬁbsﬂﬂz?édtb?tuh L&&J‘ﬁ&&%%?ﬁ@%@%}%ﬁ%@% o A=0H,

-C(=0) - al kyl groups -C(=0-aryl groups kyl)
gr oups, C( =0) NIE® %H“)tc‘b%fmﬂ?ﬁéh’l SOUROShstituked| o Zngpbetitped - C(=O) N(aryl )z 15
-C(=0 . t t ed
o hoad kyl +_ g orac SAchealoBERUBS st d: thalls el BIUBRI KRS, oo,
substitut edldr substmtsd pf U@Phﬁ@i“@hdadlwymlrmipk,wubgmup& ursulBsmietdut ed or
unsubsti tut ed aﬁ@i(ﬁ?ﬂﬂé@%l’cjﬁﬁ) or 9:?1%#8%:(1 of UREbAdES ﬁieterocycpy? saﬁ(yltgl'rlguepg R?

di aryl am noal kyl “grou
is absent or is H if X' is N; R%is absent oris H if X2 is N; R? is absent or is H if X*

is N; and R® is absent or is H if X* is N;

R? is selected from H, -OH, substituted or unsubstituted alkoxy
20  groups, substituted or unsubstituted aryloxy groups, -NHa2, 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, substituted or unsubstituted ary] groups,
25 -C(=O0)H, -C(=0)-alky! groups, or ~C(=0)-aryl groups;

R is selected from substituted or unsubstituted alky] groups,
substituted or unsubstituted aryl groups, substituted or unsubstituted heterocyclyl
groups, substituted or unsubstituted heterocyciylalkyl groups, -C(=0)H,
-C(=0)-akkyl groups, -C(=0)-ary] groups, -C(=0)0-alkyl groups, -C(= O)O-aryl

30  groups, -C(=0)NHz, -C(=0)NH(alkyl) groups, -C(=0)NH(aryl) groups, '



ungubstituted (al kyl) (aryl)am noal kyl groups, substituted or unsubstituted
20*het erocycl yl am noal kyl groups, substituted or unsubstituted

di bet erocycl yl noalkyl groups, substituted or -unsubstituted
(het er ocycl yi ) U1%%P i noal kyl groups, substituted or unsJS3fYSPUzEY
(heterocyclyl)(aryl)am noal kyl groups, substituted or unsubstituted

al koxyal kyl  groups, substituted or unsubs! r;uted aryl oxyal kyl groups,
substituted or 25 unsubstituted bydroxyal kyl groups, or substituted or
unsubstituted heterocyclyl oxyal kyl groups; R16 is selected fromH,

substituted or UH§(Fb@IN(ﬁJHﬁ1)3@nﬁJpK,)LC(§OONﬁQ/l)z gmbﬁt_ctﬂomamm)@m},@gﬁﬂst ut ed
aryl groups, or SH.E @I{#ﬂ@% ﬁig i.tuted terocyclyl groups; WO
02/ 22598 PCTI USO RO o-TILRB BELTPr #VDZS&EB‘&% (el Xam))
unsubstituted al Igydupgr.u@gh @#b&t(é@l)ﬁﬂfl@{erdéﬂéﬂbgidu yted aryl groups,

substituted or |tute heterocycl rou C(=0 - al kyl
groups, -C(=0) - aré#J ocyclyagopupsp -C g@é\&@pﬂﬁkmrwqyi)ggrgwsor

-C(=O NH(aryl » gr@ Q},I};Q(fgl hapdr oups, 5 -C(=0) N(aryl)2 groups,
-C(=O) N(al kyl) (aryl) gr(%rglg(g )81% g?sgyl groups, -C(=0) O aryl groups,
substituted or unsubstituted anypoalkyl groups, substituted or
unsubstituted al kyl ani noalRkyad & 'Jnaysbe the saae; or iffaens and are inriependentivd

di al kyl ani noal ky kelge@Uisin subbtisibd Bmxﬁdbs%zed%ﬁ&bé&hﬁ%ﬁ pRfithled I} noal kyl
groups, substituted or unsubstituted diaryl ant noal kyl groups, substituted

or unsubst i t ut ed VBWPEREA Ylgreyps;) ani noal |yl groups, substituted or
unsubsti tuted heterocyclyl al kyl groups, -C(=0) -beterocyclyl groups,

-(=0 - O heterocyclyl grOwssscleciaﬁﬁ@ﬂ\lhlimhﬁﬁ@@x%%hﬂmﬁﬁ oups,

-C(70O) - N( het erocyclg groups, C(1 =0 - N(al kyl) (het erocyclyl gr éups,

- (=0 - N( ar y ' ( betbatteg er Wybsgwe?ew BEWBBLar Sehsippted or ynwbBRted baterocyclyi

bet erocycl yl am n | groups, substituted or 15 unsubstituted hydroxyal kyl
groups, substituted or unsubstituted al koxyal kyl groups, substituted or

unsubstituted aryl oxyal ky uqr o%%s substituted or unsubstituted
het er ocycl yl oxyal kyl " grou ed fiopH; tubstivgtedspr unsubspQitadiatieyd aroppsk oxy

groups, substi t sibegled owhswaﬁﬁzteﬁ Whe Gradpy |sepelineHaQi Rasub@iruedhide 9RHPS: R 6
an-'d R may join tl% gst r—]&[l z}llg)x; %xr'orzrl]psa %13:% gZo:?stnP]\?Igze(sjubsstaftElye[i%E igsugsrututed
15  heterocyclylalkyl groups, substituted or unsubstituted aminoalkyl groups, substituted
or unsubstituted alkylaminoalky} groups, substituted or unsubstituted
dialkylaminoalky] groups, substituted or unsubstituted arylaminoalkyl groups,
substituted or unsubstituted diarylaminoalky] groups, substituted or unsubstituted
(alkyl(aryl)aminoalky] groups, substituted or unsubstituted alkylamino groups,
20 substituted or unsubstituted arylamino groups, substituted or unsubstituted
! diatkylamino groups, substituted or unsubstituted diarylamino groups, substituted or
unsubstituted (alkyl)(aryl)amino groups, -C(=0)H, -C(=0)-alky! groups,
-C(=0)-aryl groups, -C(=0)0-alkyl groups, -C(=0})O-aryl groups, -C(=0)NHz,
-C(=0)NH(akkyl) groups, -C(=0)NH(aryl) groups, -C(=0)N(alkyl): groups,
25  -C(=0)N(aryl): groups, -C(=0)N(alky!)(aryl) groups, -C(=0)-heterocyclyl
groups, -C(=0)-O-heterocyclyl groups, -C(=0)NH(beterocyclyl) groups,
-C(=0)N(heterocycly): groups, -C(=0)N(alkyl)(heterocyclyl) groups,
-C(=0)N(aryl)(heterocyclyl) groups, substituted or unsubstituted
heterocyclylaminoalkyl groups, substituted or unsubstituted hydroxyalkyl groups,



28 unsaturated, substituted or unsubstituted N-containing ring; and R 8,
R20, and R11 may be the same or different and are independently selected
fromH -NH2, -NH(al kyl) groups, -NH(aryl) groups, -N(alkyl)2 groups,
“N(aryl)2 grodBR9226885) kyl) (aryl) groups, substituted or ureTSbid2ded

al kyl groups, substituted or unsubstituted aryl groups, -OH, substituted
or unsubstituted al koxy 25 groups, substituted or unsubstituted aryl oxy
groups, substituted or unsubstituted het e'?‘%‘cyclyl groups, - NHCH,

-N(al kyl ) OH groups, -N(aryl)OH groups, -N(alkyl)O al kyl groups,

-N(aryl) O al kyl gibstitped or d¥sabdtilid , yl gr oups
WD 02/ 22598 PCT/ USQOl / 42131 - 34 Prg‘l ef‘fy’g!&’q gg‘#%? s“d{““ﬁ%d\%ﬁé‘x%‘%spﬂ‘@ ure Il are
al so provi ded whEYEX¥alkyl gravgs.«s sebstifuedror pnsubsbityted liﬂﬂrﬁc:,g;lylmp»slkybgrouﬂyRMR"

groups. Still other preferred conpounds having structure Il are provided
where at | east two of X' » R¥s sefedted 3 . a018 ondi
substituents 5 R and R8 are hydrog@(m%r% fOF( °8P|Se @% X, X2,

X3, and X4 is N~ Eilkylﬂ E@“P%SNH&FYB Eeoups ni Glkyd): gmupmns(asymrgmwsth any of ,
t he ab d d ds of
Fuctare 11 ar 6 RoAREDA s, mhichubelFl Bl IS Hob ot edda t ne rest

structure 11 are providéed in
of the conmpound q“é“'l‘iﬂ‘ﬁ?ﬁﬂ}érﬂtoum,t-NHéhﬂ]crocgtlyl)igeolfpbomhddﬁsc}rcl)lllﬁgrdlggﬁpounds

10 sStill other ture rovided in whic
an - ORL5 group aﬁgﬂ%ﬁg |esr92r? ngéyqps il H(ar%;;](gfftg §‘l°“P°or
het er ocycl yl al kyl group and t he rest of the nolecule is consistent with

any of the above-descri bdy” é@ﬂtﬁ%mdsomﬁtgﬁﬂhbr tblfﬁrﬁlhﬂﬁt@@wfbﬂ shxaMtedhr t he

formul a of struGhHhGat ded is selected fromH,
substituted or unsubgHtsgésg u%dbs?%tedgqm"?b‘ﬂ’%&?’?%t ed or unsubstituted

het erocycl yl al koxy groups, substl t ut ed or unsubstituted heterocyclyl oxy
groups, or lostituted orkTiselseed frgmesdbmertwmmymwﬁmtgdampsgm@tsl | | ot her

conmpounds havi nguish oyi,ded. in whic ot her conpounds
ot emtes o VA k3l BBy Wil Br i Eheyedocosgeybet | ¢ vt e

havi ng the structure |1 IS se from
or unsubstit ut e§"yet éP’éﬁ@%ﬂ’Mr ugsubstirsied betersoyaillilky gesbpr-OgREYRAST i t Ut ed

bet erocycl yl al ko(g(;g@)r AR $roups, -C(= O)-aryl groups, -C(=0)NHz, -C(=O)NH (alkyl)
groups, -C(=0)NH(ary]) groups, -C(=0)N(alkyl): groups, ~C(=0)N(aryl):

15  groups, ~C(=0)N(alkyl)(aryl) groups, substituted or unsubstituted aminoalkyl
groups, substituted or unsubstituted alkylaminoalkyl groups, substituted or
unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl
groups, substituted or unsubstituted diarylaminoalkyl groups, substituted or

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

20 heterocyclylaminoalkyl groups, substituted or unsubstituted
dibeterocyclylaminoalky} groups, substituted or unsubstituted
(heterocyclyl)(alkyl)aminoalky] groups, substituted or unsubstituted
(heterocyclyl)(aryl)aminoalkyl groups, substituted or unsubstituted alkoxyalkyl
groups, substituted or unsubstituted aryloxyalky! groups, substituted or

25  unsubstituted hydroxyalky! groups, or substituted or unsubstituted
hcterocycly.loxyalkyl groups;

R'® is selected from H, substituted or unsubstituted alkyl groups,

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



k]
Phar maceutical fornul ati ons according to the present invention are
provi ded- whi ch i ncl ude any of the conpounds descri bed above in conbination
with a phar lcal |y acceptable carrier. 25 A nethod of treating a
patient in ngg‘gsg%&zé?# i nhi bitor of vascular endothelial gridW¥oM4itlor
receptor tyrosine kinase is provided which includes WO 02122598
PCTI US01142131 -35 adm nistering an effec_tj?_ve anount of the pharnaceuti cal
formul ati on according to the present inveniion to a patient in need
thereof. Further objects, features and advantages of the invention will be
apparent fromthe fol |l ow R’ detlactbetiond ¢k cubspititaior tnsibsitied BRyDESER PTI ON OF
THE | NVENTI ON Theut%{iei nt 'néetnttieﬁgn gr oVi dgﬁ? DO%I conpounds that act as
ant agoni sts of racBpror Pyrderied ayLaaups, sybgtitued or upsubstinted hetaroeyclyk
i nhi bitors of Dblgfdapgndf 9 0)WEGE=BT4iky Uir6ips 00C(FOP a0 pRaapsn ds( SRy, ded herein
can be fornulat eg _i@h&l(gpaﬁrmceutical fornmul ations_that are useful in
treating patients“4r kyl) gravps aCEoPINH 2y Rrgravaso rCGTONIEtRRERCUPS,

especi al ly, 18 pact+ON@fiyeroass, @M@N(Qpﬂ)(g?ﬁ\eg}a?sp_@@mjaik?pC o d met hods

for reducing capillary proliferation and’in t reatnment o céer. The
fol | owi ng abbr evi BT ONLarmherowrs: sittigh er wisubstigued amipenligh etoups. lubstituted

appl i cation: 15 oVE@Ebstfie St Ploft, LRl dinh Qlugscul ar

endothelial growth factor. "RTIK" 1s an abbreviation that stands for
receptor tyrosi ndialkylasroalkyl mopnsRIustitited amunsbbationddaaryleminoiiky! gsoupnds f or
vascul ar endot hellilined @ - FEEB rosine.kinase. 2Q “"Fit-1" is
an abbrevi ation that sté)ngﬁséa}){)@ﬁ%@%%& [ eh%lr%é?p%ésﬁg[ﬁ%gg%% ?ns"?sgglfego known
as vascul ar dRAdofand)(plkil)amiogelty] Emopo substoed oo uashbaitttd/RErRyclylalgDR' i s an

abbrevi ation that, stands_for. Ki - insert dommin- cantaining receptor,

al so known as vagf:ou %reinggﬁﬁ%?%ﬁ%ﬁp oy ﬁé(;—a(g)t g&'e{}é%céﬁgcﬁ“-“ﬁ’sor "VEGFR2" .

WO 02/ 22598 PCT/ US6E @)X (Bderocyclyl) groups, ~C(=0)-N(heterocyclyl): groups,
-C(=0)-N(atkyl)(beterocyclyl) groups, ~C(=0)-N(aryl)(beterocyclyl) groups,
substituted or unsubstituted heterocyclylaminoalky! groups, substituted or

15  unsubstituted hydroxyalkyl groups, substituted or unsubstituted alkoxyalkyl groups,
substituted or unsubstituted aryloxyalkyl groups, substituted or unsubstituted
heterocyclyloxyalkyl groups, -OH, substituted or unsubstituted alkoxy groups,
substituted or nnsubstituted aryloxy groups, or ~NH: groups;

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

20 upsaturated, substituted or unsubstituted N-containing ring; and

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): groups,
-N(aryl)z groups, -N(alkyl)(aryl) groups, substituted or unsubstituted alkyl g'roups,
substituted or unsubstituted aryl groups, -OH, substituted or unsubstituted alkoxy

25 groups, substituted or unsubstituted aryloxy groups, substituted or unsubstirted
heterocyclyl groups, -NHOH, -N(alkylYOH groups, -N(ary)OH groups,
-N(alkyl)O-alkyl groups, -N(ary)O-alky! groups, -N(alkyl)O-ary! groups, or
-N(ary})O-aryl groups.



-36 "bFGF" is an abbreviation that stands for basic fibroblast growh
factor. "bFGFR' is an abbreviation that stands for basic fibroblast growth
factor receptor. 5 Generally, reference to a certain elenment such as

hydr ogen or HYQ92338%8nt to include all isot opes of that el srfEIMSOLEDS
exanple, if an R group is defined to incl ude hydrogen or H, it also

i ncludes deuteriumand tritium The phrase,junsubstituted alkyl" refers to
al kyl groups that do not contain heteroat 3‘?713 Thus the phrase incl udes
straight chain al kyl groups such as 10 nethyl, ethyl, propyl, butyl,

pentyl, hexyl, heptyl, OCthéferrmyﬂpﬂuﬂﬂCbM{rmg MARRSY ITare ﬂ@@ﬁf‘o\ome@wﬂeﬁeh@ like.

The phrase al so lncJGL{e(ﬁﬁ br}?n%ﬂg hai n isoners, of straight chain alkyl

groups, i ncl udi n§ BEEChBP™ Hori d 31’9% Pro'INPO\ﬂ n&JOWMsi ch are provided by

way of exanple: -CH(CH3)2, -CH CHB)(CHZCHB) - CH( CH2CH3) 2, - C(CH3) 3,

- C( CH2CHB) 3, CHZCH( CH3) 2 StiHl GG a2} C6Hnipandy havireHa Gkl feHE Gvidel>

R R e I o s G

- CH2CH2C( CH2CH3) B, REQRY( @B R G RIMrEER), 2nd ar 16l de3 ) (MW

- CH( CH2CH) CH( Cl-gﬁgesg%lxﬂ CHZC%%, and dgtl%s Tﬁg: phrase al s%)%{ el udes
ro

cyclic al kyl ?féﬁe a%mtoyed Bseppsient with agy ef 66 oy desryibbd pampioyhds.
cycl ohexyl , cycl oheptyl, and cyclooctyl and such rings substituted with

straight and branched chaSﬂuaih&yrhoﬁrﬁaa&e@&xﬂ%%ﬂcﬁ%ﬁsmmé@n JrQSmJE&E& o al so

i ncl udes pol ycycl ﬁ Lkyl, groups such as, but not limted
nor bornyl , and b’f"t’% o RS o1 1ﬁrowd§hﬁzwstmfﬁg§ommrmomtmwmwy ai ght

and branched ck@tﬁhggomesgm%ggmﬁémqgl ned above. Thus, the phrase
unsubstituted al kyl 25 groups includes primary al kyl groups, secondary

at kyl groups 0 and terti ar% al kyl groups. Unsubstituted al kyl gr oups nay be
bonded to on more car BWhoBEr undsawgmreaﬂaﬂmwdm tﬂr\bigethaqrdhl( s),

and/ or sul fur at;@ﬂii SQRF BrdupQudRFENEn ﬁ?ﬂﬁ%‘;}ﬁ(ﬂewm@j}cﬁle&f ﬁ&erﬂ% £ ng“’tﬂgd

al kyl groups inclyde straight and branched chain clic

al kyl groups ha/A" ghelm‘t‘SfﬁBl%OAffCBlﬁns gnsifient m@ymfétcabpwdgmbrdv\o 02/ 22598
PCT/ USQl / 42131 -c3#hpounds.

i

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 unsubstituted

heterocyclyloxy groups, or substituted or unsubstituted heterocyclyl groups.

5till other compounds having the Structure II are provided in which
In other compounds having the structure II, R? is selected from H, F, Cl, -NO,
20  substituted or unsubstituted heterocyclyl groups, or substituted or unsubstituted
beterocyclylalkoxy groups.

Pharmaceutical formulations according to the present invention are

provided which include any of the compounds described above in combination with

a pharmaceuticaily 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 includes



4
undubstituted al kyl groups have from1 to 10 carbon atons while even nore
preferred such groups have from1l to 5 carbon atons. Mst preferred
unsubstituted alk I groups include strai ght and branched chai n al kyl
groups havi ng YP8Hi%#%: 0 3 carbon atoms and incl ude met hyl ,PCE{USH42138r opy | |
and -CH(CH3)2. 5 The phrase "substituted alkyl" refers to an unsubstituted
al kyl group as defined above in which one jﬁr nore bonds to a carbon(s) or
hydrogen(s) are replaced by a bond to non=hydrogen and non-carbon atons
such as, but not limted to, a halogen atomin halides such as F, d, Br,

and 1: and OXY ge adrainBitringlaéfiense arfdidhofake phacthaveNtical foRiBRtiorPdckRAikg B OUPS,
aryl oxy groups, and ester groups; a sulfur 10 atomin groups such as thiol

groups, al kyl an&leérirrmwrrtrqréogrpa%@m@aﬁhswe -groups, sul fonyl groups,
and sul foxi de groups; a nitrogen atomin groups such as am nes, am des,

al kyl am nes, di al kyl am neS’urtEd’r)bbﬁBTsﬁﬁﬁur&@-hﬂﬁYdd&ﬁﬂﬁg%ﬁbf'&%,m\féhtﬂfn}('}ﬂm: nes, N
oxi des, |mdes and enfz;m nes; a silicon atomin groups such as in

trialkylsilyl gfffarsat repp thedoliopying detpled descpiptipn. g kyl di arylsilyl groups,

and triarylsilyl groups; and 15 other heteroatons in various other groups.
Substituted al kyl groups also include groups in which one or nore bonds to
a carbon(s) of hydrogen(sPEIAILEDSDESRIPIEION OF THD ONVENTIONhet er oat om such
as oxygen in carbonyl, carboxyl, and ester groups nitrogen in groups such

as i Tni nes, oxi nmes, hydra erred bstituted al kyl
groups include, anong ot héir}‘gg’%sn Qenuoﬂ m%” Fht cchrnpoHB tﬁ%ﬁﬁtrj‘e 20 bonds to

a carbon or hydrmg@omasomecep’tmtgmsm@kmmsj ahy, mere penicolarlg, Ladsbtotsos f 1 uori ne
atons. One exanp f al k roup is th i f.l uoronet hyl
group and ot her g’?‘ﬁ’i?“ gorréﬁ’%? %ﬁg%ﬁf"ai%he %@@P#Sfﬂfﬁ‘ﬂﬁ%’&fmraﬂdroup Ot her
al kyl  groups i nfnlrmntaed s pharacatiioahfoameatidhs Mt e REITAISn tRatthg GatAR il

hydr ogen ato | ace an ox en atpm such that the
substitut ed ky? %fﬁg %ﬂ{’lé ﬁgg%q:aﬁﬁgﬂfﬁﬁ?? PREeYar gpbadggeatsgiogup,  or

het erocycl yl oxy grooidpconﬁiomhbnswnbeﬁenﬁhkm} redgflﬁglbé;nllaﬁiﬁbwﬁ%raiok)ﬂhd Afgups t hat

have an am ne, kyl am pe, dial kyl am ne, arylam ne,

(al kyl) (aryl)am ﬁ'éa)é‘ﬂ‘?”é PYF8ffifne, heterocycl yl ani ne,

(al kyl') (heterocyclyl)amine, (aryl)(heterocyclyl)am ne, or

d| het erocyct yl anmi ne  gr oufbe 00 ORE ARTOGatBRST4ldSBNirMiANSdre v (loszhpltriws
"unsubstituted arl%i ref ers to aryl groups that do not

15 *VEGF” is an abbreviation that stands for vascuiar endothelial

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

} “VEGF-RTK” is an abbreviation that stands for vascular endothelial
growth factor receptor tyrosine kinase.

20 “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".



c%ntain het eroatons. Thus the phrase includes, but is not limted to,
groups such as phenyl, biphenyl ant hr acenyl , naphthenyl by way of

exanpl e. Al though the phrase "unsubst i t ut ed aryI i ncl udes groups

cont ai ni ng coﬂﬁ%ﬁ%ﬁﬁ?rlngs such as 5 naphthal ene, it does RE¥/UBHItsIbde aryl
groups that have other groups such as alkyl or halo groups bonded to one
of the ring nenbers, as aryl groups such gf tolyl are considered herein to
be substituted aryl groups as described be %w. A preferred unsubstituted
aryl group is :nyl. Unsubstituted aryl groups nmay be bonded to one or nore

carbon aton(s), oxygen atGFGE).is ik hbsRaeRioA AN iElds faNEHsRT b?bﬂl PEro@aPn(s) in

10 the parent cqnmpound, however. The phrase ' substltute ary roup" has
t he sane neani nécac\fﬂfth respect to unsubstituted aryl groups that
substituted al kyl groups had with respect to wunsubstituted alkyl groups.

However, a substituted argrGEROUPahitrevidfioh HALSakd ¥br badie FbPshidsNe Mhch one
of the aromatl c carbons is bonded to one of the non-carbon or %r

non- hydr ogen at GHFHOT IREERIPT-hed above and al so i ncl udes aryl groups in which
one or nore aromatic carbons of the aryl group is bonded to a substituted

and/or unsubstituted al k3gheraBy k@ftYénce & a &lrrlfiﬂlr&'émcﬂf QHH a@ﬁ{(ﬁﬁée‘n%?@l jperei n

Thi s includes bonding arrangenents in which two carbon a an ary
group are bonded<R 1 MY albisgtopes ofifhairlespent. ok exgmple.of amRigyoupl is defmes to

define a fused i MeudiaRIRA 6 &, 1t2a9soqb3\yd\1_§9&@é?ﬁgp d PHliukSt F ahydr onaphthyl ).

Thus, the phrase "substituted aryl I ncl udes isnot limted to tolyl,
and hydroxyphenyl anong ot hers. The phrase "unsubstituted al kenyl" refers
to straight and branched IheRiese FHEuRs|Eied allgl oafsss rikyl geuphtstededescr i bed

with respect tomﬂmmabit&h@dmﬁm phﬁ§CQHB§de§§trﬂ§It'cﬂﬁq aap{)&ggl%u sur%)?st that

at | east one doubl e bond exi sts between two bon

i Téflcﬂgs C?llﬂl;l ar Befhyl e‘hygﬁfﬁg?% repiyl, heOR=IRER).(€H8) ponyl, CdelqﬂXtﬁida@yz
- = zZ, dS i E ;rtﬁ hd_
cycl opentenyl, cycl'ohexadi enyl ut acﬂged : T %Ch(fdeni/% %% Bg?élﬁfl enyl
anong ot hers. V@WMB%PP@UIQM bmm@i;nn@gom@fqnomwﬂlsmhstpmwueed
al kenyl" has th n s gr oups
that substitute a Epﬁbwaéﬂe\n E?}?@ %Ch%#g unstht)e%ﬁ% u¢£(§$§r kyl
groups. A subst i Sépl, Wﬂ(gfﬂ‘bhp(ﬂheﬂ(@@(@h@ﬁ@y FCHACHOHCH>):,

15  -CH2C(CHs)s, ~-CH:2C(CH2CH3)s, -CH{CH1)CH(CH3)(CH2CHa3),

-CH2CH2CH(CHs)2, ~-CH2CH2CH(CH3)(CH2CHs), -CH:CH:CH{CH:CHs),,
~CH:2CH2C(CHs)s, -CH2CH:C(CH2CHa)s, ~-CH(CH3)CH2CH(CHs),
-CH(CH»)CH(CH3)CH(CH3)z, -CH(CH2CH3)CH(CH>)CH(CH3)(CH:CHs), and
others. The phrase also includes cyclic alkyl groups such as cyclopropyl,

20 cyc]f)butyl, cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl and such rings
substituted with straight and branched chain alkyl groups as defined above. The
phrase also includes polycyclic atkyl groups such as, but not limited to, adamanfyl
norbornyl, and bicyclo[2.2.2]octyl and such rings substituted with straight and
branched chain alkyl 'groups as defined above. Thus, the phrase unsubstituted alky}

25  groups includes primary alky! groups, secondary alky! groups, and tertiary alkyl
groups. Unsubstituted alkyl groups may be bonded to one or more carbon atom(s),
oxygen atom(s}, nitrogen atom(s), and/or sulfur atom(s) in the parent compound.
Preferred unsubstituted alkyl groups include straight and branched chain alkyl
groups and cyclic alkyl groups having 1 to 20 carbon atoms. More preferred such



V\,hﬁch a non-carbon or non-hydrogen atomis bonded to a carbon doubl e bonded
to 5 anot her carbon and those in which one of the non-carbon or

non- hydr ogen a%nlb% bonded to a carbon not involved in a double bond to
anot her carbon Brase "unsubstituted al kynyl " refers t®EYSY# YAt and
branched chain groups such as those described with respect to
unsubstituted al kyl groups as defined abov_,% except that at |east one
triple bond exists between two carbon atons. 10 Exanpl es include, but are
not limted to -C C(H), -CC(CHs), -C=C(CH2CH3), -C(H2)C=C(H),

|Cf<H) 2|C-C§]CHB) ] am:dubs(f(utd)ﬂﬁgycgﬁrﬁsﬁnﬁé frafang IORzﬁlbbﬁatgﬂiBthﬂEléwégﬁerlmlz@ubist ituted
al kyny as the s t resp t o unsubstituted al kyn gr oups
that substituted %a#g&?g‘éﬁﬁgﬁb@pﬁ *H'c\ﬂ“frh e"é‘f?él?ﬂ" gogms.  Meghpesferedas at%lmtyﬁ
groups. A substi talkygroubkitapibe Wﬁdﬁﬂﬁ&ﬁchﬁiﬂl@ﬂ@thcﬂ{)@W&g'ffbmlﬁto ich a
non- car bon or non- drogun atom.is bonded to a carbon triplé bonded to

anot her carbon arfd*1°R3%ms;and wciude methyl, sthyl, pEPKL, 3pd nEH(GR® ogen atom i s
bonded to a carbon not involved in a triple bond to another carbon. The

phrase "unsubstituted aral Ky phrise™ambstitited MRAUREkrstd! e fhsahdtMled
defi ned above in Wﬁ:qph a h dro%en or carbon bond of the unsubsti'tut egl 20
al kyl group is reSugEd abpvern ¥bich ege pigmefg bands|to g carbpn(Blor dudiopesés) atrove. For

exanpl e, nethyl (refid3) bl bdfd tbf}ﬁﬁil?:%ﬂogéﬂtaﬁ&‘ né4- K&imrge[t&ﬂ:f)sucﬁ bs, Buf e f@%@? atom

of the nethyl group is replaced by a bond to a phenyl grodp, such as if
the carbon of thd% Hhalessn aigeyie hb'éﬂﬁélél&htabFaCbQF,b@d Ip#ndyegigenratom tmqup;she
conpound IS an UR{HOS thviitek a Thus

t he phrase incl udes, t;i&(t |§l%r§%l%§ ]%gg;?ygng%(y(}rrm B;?B%QS% %

di pheny! met hyl® Ao @-ﬂﬁﬁmﬁ)ﬁﬁ@tﬂwhlm(gf@%@@%ﬁft}ms)ﬂfmmr@ps csnlﬁamgrmfp'bl,e
phrase ' substltutg)@@0 I es

unsubstituted aral r%'Po spgn{ﬂlg?%gﬁ St tugﬁgg%p%?wlé gmu Sﬁ%oas\ﬁm("?fsr espect
to wunsubstitut edmaiéylallg*rlmnpss, diatkylemaes, agylzuibes, laﬂculaedhmnal, HiglylagtisegpNal so

| ud WO 02/ 2 wh
Ih;grlcj)gg?\ bond of %?ﬁ% E‘F@Lﬁ%r&“ﬁ% %@QCS%@%D?]?&P%‘@@@H] tﬁ@rkg' 'B'de to a
non-carbon or a EoWPhylRikdanlsatlgmupbatayidiaggsityl groapd)ahd triﬂ')&ﬁlyﬁ.graﬁﬂﬁ)/imcgl’ oups
i ncl ude, but ﬁr e oltet hétér@t&ﬂgl \gnousgd?ercgroug ( %ﬂsamteg ngyl EToups gl%o mcltudz | phenyl)

anong ot hers
groups in which one or more bonds to a carbon(s) or hydrogen(s) atom is replaced

by a bond to a heteroatom 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 alom is/are replaced by one or more bonds to
fluorine atoms. One example of a substituted alkyl group is the rifluoromethyl

) group and other alkyl groups that contain the trifluoromethyl group. Other atkyl

groups include those in which one or more bonds to a carbon or bydrogen 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 alkyl groups that have an amine, alkylamine, dialkylamine,

arylamine, (alkyl)(aryl)amine,diarylamine, heterocyclylamine,
(a]kyl)(hetcrocyc}yl)amine, (aryl)(beterocyclyl)amine, or dibeterocyclylamine
group.



5%The phrase "unsubstituted heterocyclyl"” refers to both aromatic and
nonaronati c ring conpounds including nonocyclic, bicyclic, and polycyclic
ring compounds such as, but not |imted to, quinuclidyl, containing 3 c'r
nore ring nmefSfE2F® which one or nmore is a heteroat om su@ETaS04383 not
limted to, N, O, and S. Although the phrase "unsubstituted heterocyclyl"”
i ncl udes condensed 10 heterocyclic rings sych as benzim dazolyl, it does
not include heterocyclyl groups that have "ot her groups such as al kyl or
hal o groups bonded to one of the ring mnenbers as conpounds such as

2- et hyl benzi m dazol yl  ar gnepasdel turbudstidied S5 PCHErYio arfl LolRS thaFdGaR! €s of
het erocycl yl groups._include, but are not limted to: ~unsaturated 3 to 8

menbered rings cHREMS hEseptoms. oThus the phagse ipclndgindutisamnt bmitedyos etawns sush bs ni t ed

t |yl , j eni : i , A Layl,
e o gy PLIRSI TSl RS, R0 o e, B SR

1H 1, 2, 3- tri azofuppubstitipied agylBinclulesaspups centaining conslensed gings suckies g.
1H-tetrazol yls Znﬂpfatﬁé]&ﬁ? RldXLs' not ﬁ{cﬁrd} ﬁry;i;1 E%OH%%E]%CL,—?E B@Fr%rpg)g%ﬁ%h?a% aliléyli' %rs

containing 1 to 4" nitrogen atons suc
pyrrolidinyl, iniafegrotpsdionded, to pngefi theliing nemperp,eas azylydups eehde e dire 0

unsat ur at ed het e VCl i roups cont ai ni 1 tod nitrogen ato such as,
but not linite 8%‘?“%%‘%6‘%‘9?‘3 Q‘i %’gf‘ﬁ%‘i WP&PFﬁfoﬂsidﬁiﬁfP“[ ‘FFg%’f-i i By§ferred

benzi m dazol yl , wsibsiteied aryl igsongd Nohyil , Ursitsdaeddydryl greups afal ibd BerdéH to one
unsaturated 3 to 8 nenbered ri?gs cont ai ni n%_(%l to 2 og}gen atons and Ito 3
nitrogen atoms sUAHTREUPHMAORE. GXy R AP(E)o LUSREL BPY(S), 20{O sulius pipm(s) in

oxadi azol yl 10e. Ohe parént doBpcudi aFWeydr, 1, 3, 4-oxadi azolyl, 1,2,5 25

oxadi azolyl, etc.); saturated 3 to 8 nenbered rings containing i to 2

oxygen atons and 1 to 3 pitrogen atons.such as, but not limted to,
nor pbol i nyl ; unsat ur at ed eo‘?“’d%ﬁsé‘g’s ‘E%P%’Eﬁ?l“?chﬁr HECBRRRE Ry | to 2

oxygen at oms ancrespett@o Gusibitih@gRayl GbaP¥Rhat hibktifred ANye groly@Ea%ad ¢kdpket to
2H 1, 4- henzoxazl nyl etc.); unsaturated

benzoxadi azol yl , b‘ﬁanzox zjnyl (e.q, .
3 to 8 nenbered V¥ @tém'fgﬁftk&elﬁi"\gﬂi' %{‘1“63‘@'* & Sbstiuted 3 igaoHp alsadncludesanyl i t ¢ ogen
atonms such as, htbope@d whichbae6F tharobticccfiops is Yobddto 38Obtthe nod-dirisl G20l Y

(e.qg. 1,2,3-thiadiazolyl, 1,2, 4-thiadiazolyl,. 1,3,4-thiadiazolyl, 1,2,5 WO
02/ 22599 PC'I']}%SC&"P%Q‘%QE‘E-W‘T Jpscrthed 2bgvgand Age. includes ary} aapups Lswhigh gngrBinber ed

rings contai ni Ngndre w@nwtié tdrbsts o {HeHBy] pddf id bdRedPio fubQiall Aldgs such as,
but not limted to, thiazolodinyl; saturated and unsaturated 3 to 8

menber ed rings cBMbgRER glkyl, alienyl.oon Akypyl grpes Sginedaherein  Thip ipcludes

bonding arrangements .in which two carbon atoms of an aryl group are bonded to
two atoms of an alijl, alkenyl, or alkyny! group to define a fused ring system (e.g.
20  dihydronaphthyl or tetrahydronaphthyl). Thus, the phrase “substituted aryl”

includes, but is not limited to tolyl, and hydroxyphenyl among others.

The phrase “vnsubstitated 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 include, but are not limited to vinyl, -CH=C(H)(CH3),
~-CH=C(CHs)z2, -C(CHs)=C(H)z, -C(CHs)=C(H)(CH3), -C(CH:CHs)=CHz,
cyclohexenyl, cyclopentenyl, cyclohexadienyl, butadienyl, pentadienyl, and

hexadienyl among others.



Iiﬁited to, thienyl, dibydrodithiinyl, dihydrodithionyl,

t et rahydr ot hi ophene, 5 tetrahydrothiopyran; unsaturated condensed

het erocyclic rings containing 1 to 2 sulfur atons and 1 to 3 nitrogen
atoms such as,“@ﬁ?nﬁ%? linmited to, benzothiazolyl, benzot BGHSAYEII
benzot hi azi nyl (e.g. 2H 1, 4-benzothiazinyl, etc.), dihydrobenzothi azi nyl
(e.g. 2H 3, 4-di hydrobenzot hi azi nyl etc.),3 nsaturated 3 to 8 nenbered
ri ngs containing oxygen atons such as, but-not limted to fury]; 10
unsat urated condensed heterocyclic rings containing | to 2 oxygen atons

such as benzodi oxol yl (e. e phrade babeaste@NRty1” 1k Che)samb ARALiHY Hiffhsibel © 8
menbered rings cont alﬁnj ng. an oxygen atomand 1 to 2 sul fur atons such as,

but not limted t'®UIsupitnEr Jksext &pynsyhat substiiied plkyl growns had mithisespestitor | ngs
containing 1 to ZinQwyieRd alkoNEouANA dubddtuted ikt PRd&YHy -

1, 4- oxat hi ane; unsat ur at ed con%l:apgsed uri ngs 15 ncgz’oénrtogé% nggsl toﬁ%msugf Pur
atoms such as beréth raRggarbop ep aeindrigemtom is hehdesh et carbanaiduble bomed sed

heterocycl ¢ B oAt SUBETRELAM Aok 2o RIS T e

as benzoxat hiinyl. Heterocy group also 1 nclude those ve in
whi ch one or nor ®osled teasarben ndt éavolved)ini asdodble bbbl focnokher dacboane or two oxygen
atons (sul foxi des and sul fones). For exanple, heterocyclyl groups include

20 tetrabydrothi ophene, tefy h%garQInFﬂ 4l d.tetrahydrot hi ophene
1,1- dioxide. Preferred het g?’ocycl y bg@gﬁg?kg%t gﬁfﬁggj %rra'g%'{ ?Illr&ﬁ’émﬁsecﬁber S.
More preferred Keaiegwupciugh agthosgdescribal witteresperpth alsubstitutpd plgylaziupe as

pi peridine, pyrgokdedi L1l I 2,.3-triazol e,

1,2, 4-triazol e, - tgétiﬂregfo g E%%%‘ﬁﬁﬁgﬁeﬁﬁﬂeﬁﬂﬂ%mﬁ?ﬂﬁ 9290t he S
atom of the tlRi oksampted incledd, bu2e b Mighireld to0-CxBEHR-CEO(CH, -E=CELCRYY, ' Ol €,
honopi perazine, o .din-2-ane, yrrolidi n-2-one, oxazole, quinuchdine,
t hi azol e, i soxaz("#@ﬁlﬁgﬂgﬂ,‘égﬁﬁEq(GﬁP}aWWC%@)ﬁm%%elhef§ubst i tuted
het erocyclyl" refers to an unsubstituted heterocyclyl group as defined
above in which one of the ThphrasenbiBtitted AKOYIYags he skt BenRPWihdepagn atom

such as descri bed abav i.th respect to substjtuted al kyl = groups” and
substituted aryl gog?“é%@@w&g?“pf%ﬁ% f“t‘ff'ltﬁlkyétgéo“ﬁb]é‘adl‘f”mrteﬁlﬁat‘%,' 2 WO
02/ 22598 PCT/ USOisBstidited alk? gromp) YA lbetiatatsl dBgat roupindiiieakinglotiisdaz ol y! |
5-chl or obenztlgi azgl ¥I o 1- n%ghé/l %i Eer azi nyl, and g-chl oropyridyl anong -
ot hers. which a'non-carbon r non-hydrogen atom is bonded to a carbon triple bonded to

another carbon and those in which a non-carbon or non-hydrogen atom is bonded to

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

The phrase “unsubstituted aralkyl” refers to unsubstituted alkyl
groups as defined abeve in which a hydrogen or carbon bond of the unsubstituted
20 alkyl group is replaced with a bond to an aryt group as defined above. For
! example, methyl (-CH:) is an unsubstituted alky] group. If a hydrogen atom of the
" methyl group is replaced by a bond to a phenyl group, such as if the carbon of the
methy! were bonded to a carbon of benzene, then the compound is an unsubstituted
~ aralkyl group (i.e., a benzyl group). Thus the phrase includes, but is not limited to,
25  groups such as benzyl, diphenylmethyl, and 1-pbenylethyl (-CH(CeHs)CHs)) among
others.

The phrase “substituted araikyl” has the same meaning with respect
to unsubstituted araikyl groups that substituted ary! groups had with respect to
unsubstituted ary! groups. However, a substituted aralkyl group also includes



The phrase "unsubstituted heterocyclylal kyl" refers to unsubstituted alkyl
groups as defined above in which a hydrogen or carbon bond of the 5
unsubstituted al kyl group is replaced with a bond to a heterocyclyl group
as defined aW@M225e%r exanple, nethyl (-CH3) is an unsubstrcrasecs2sikyl
group. If a hydrogen atomof the nethyl group is replaced by a bond to a
het erocyclyl group, such as if the carbon of the nethyl were bonded to
carbon 2 of pyridine (one of the carbons “fonded to the N of the pyri di ne)
or carbons 3 or 4 of the pyridine, then the 10 conpound is an unsubstituted

het erocycl yl al kighoupd UPhic HEarbby &%ﬁa?@%ﬁ&ﬂdtd&ga}lg@&gtﬁgﬁ%{nﬁi Kkyl" has the

sane neaning WwWth respect to unsubstituted groups that
substituted araftaredpoapend teadnopicathon espeert-hydrogensitins.t Exartysies afr al ky|

groups. However guSillsid g_ﬁg L al. kyl. arc I sQ 1 ncl udes
groups in whi ch®& non- hygl[)o enpgpg%ngé’ﬁﬁgékégﬁ%&g%%’ W@@ggﬂ% #M t he

het erocycl yl gr cig(bmethylphemf)eanmmg othgtsal kyl group such as, but not linited
to, a nitrogen atomin the piperidine ring of a piperidinylalkyl group.

The phrase "gnsubstitute |_kvI am Kyl refers.to._an ynsubstituted

al kyl group gs def i ned a?&'\%g@aﬁ@w{“ﬁﬁl’%@g%@ﬁygﬂ ot S&ﬁg’ﬁa’@?ﬂaq%ﬁnﬂepl aced
by a 20 bond t onerarsimatiogimg camponrtifimtinding bondedlié, bicychy,dind pelciliefngnd an
unsubsti t ut ed g&mil;%l n(%rs%c a tdef 'l.ned above. For exanpl g, et hyl (-Cl3) is
an unsubstitute Ky ?ﬁn%?‘ g lupited 19, GUBGElIdY, GOYRINOR S WaBeys Fingr oup | s

repl aced by a bmenbérs ofiwhich bo€ 6 more iDaThdtéradtoinSsubORI Bd: do? limidy &, @Q{y at om

and an et hyl gr%‘ﬁ}d &%Fﬁe resul,ting .  conpound is -CH2-N( (CHZ2CHPB) whi ch

i's an unsubstit S RIEASK y ynsytstifed heterqqyglypingludes condsasedt ut ed

al kyl anmi noalixy| letdredyeliSrihg sabh b berhsidabaliied doad K&'i@dﬁd&%iel‘aé&clgf ﬁ&?’;gas
rag

defi ned above e celgt where one or nore bonds to a carbon of en atom
in one or both BptIRKROLELgIOuRs Yehs ally] prlAlongroypLiongdedhiornae oé thegingon- car bon

or non- hydr ogenmahkeiy @Scoifpotnidsiech B20HEnWbdRinESBRT brel BostiRST fete
02/ 22508 PCT] USORT 45131 X5 husyotn & 2 tetytbendinilai are s Hha byt ©

ni trogen atom i §o%st Eppplennf hstpryiyt groupsiaciuds dut sromotimitedstel f qual i fy al |
al kyl am noal kyl y@4dRa 388 B%éxﬂgzrélmg h&&ﬁlﬁﬂg llprtﬁJgﬁﬂqataﬁggﬁ htalgt guq not
e hydrogehn

al kyl am noal kyl .groups does include groups Tn whic 0
) I5 " limited to pyrrolyl, pyrrolinyl, imidazolyl, pyrazolyl, pyridyl, dihydropyridyl,
pyrimidyl, pyrazinyl, pyridazinyl, triazolyl (e.g. 4H-1,2,4-triazolyl, 1H-1,2,3-

triazolyl, 2H-1,2,3-triazolyt etc.}, tetrazolyl, (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, pyrrolidinyl, imidazolidinyl, piperidinyl, piperazinyl; condensed

'20  unsaturated heterocyclic groups containing 1 to 4 nitrogen atoms such as, but not
limited to, indolyl, isoindolyl, indolinyl, indolizinyt, benzimidazolyl, quinolyl,
isoquinolyl, indazolyl, benzotriazolyl; unsaturated 3 to 8 membered rin;gs 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  oxadiazolyl, etc.); saturated 3 to 8 membered ripgs containing 1 to 2 oxygen atoms
and 1 to 3 nitrogen atoms such as, but not limited to, morpholinyl; unsat:lrrated
condensed heterocyclic groups containing 1 to 2 oxygen atoms and 1 to 3 nitrogen
atoms, for example, benzoxazolyl, benzoxadiazolyl, benzoxazinyl (e.g. 2H-1,4-
benzoxaziny) 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, thiazolyt, isothiazolyl
thiadiazolyl (e.g. 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,5-

r



bo%ded-to the nitrogen atomof the group is replaced with a non-carbon and
non 5 hydrogen atom The phrase "unsubstituted diallrylaninoal kyl" refers
to an unsubstituted al kyl group as defined above in which a carbon bond or
hydrogen bond¥%" &8 aced by a bond to a nitrogen at om whiRT/AsgiAzanded to
two other simlar or different unsubstituted al kyl groups as defined
above. 10 The phrase "substituted dialkquginoalkyl" refers to an
unsubstituted dial kyl am noal kyl group as & i ned” above in which one or
nore bonds to a carbon  or hydrogen atomin one or nore of the al kyl groups

i's replaced by a diadigholys, éic.)|Qhtnra@a 3268 niasheRAdpY d6RARAL 340 hifr IB5G! | Ped
wth respect to gg‘gstltuted al kyl grougy. The bond to t%e nitrogen atomin

S

al | dial kyl am no&Pk¥l© §P¥8ee AsBssuabes. iyt not Bmited tof, thizpgladinly sathrated and

di al kyl am noal kyn@h@ses3 858 eibGeSHRR dohidinGi 1 tIgesuﬁE&f A5 é&ﬂ%%ﬁ:&dg& ut ed
al kyl g as

het erocycl yl oxyal kyl" refers to an unsubstitute roup I ned
above in which alighiedin tienyd ditydtodithitngb dibydredithioyl s ephlgriethiphese, bond t o an

Get Pned above: 20 iRe T agab BB ki baeeli B PR Y B o< (o

an unsubsti t ut esulfisrwmsepd 1yd 3 rimpéndtony o ag Suthed: linddd &) BsgothbzoWl, ch a

bond to a carbo [ e r.ou f th | kyl oup of the
het er ocycl yl oxyapﬁ‘%m%}é%&piﬁr ge'g?)oﬁ%lé'ﬂ(‘fﬁ' gﬂ'ﬂo‘ég@ﬁ&gﬁﬁgﬁnﬂc'&on- hydr ogen at om
as described abodisysvobénzothinpieyit(e p 02H-S|4bdihydrobieasbidhdinyll, € 9uRSanRhted Hd\i Ch

the heterocyclyl _aroup.af the 25 heterocyclyl oxyal kyl group is a
substituted bet eP%f:nyc O 8} SUBNRE Fesen sa%%ggﬂfétm%‘é‘mﬂhsubst i tuted

aryl ani noal kyD" neherged @nadtssdnBieRsyilicHtnps corddiky I%Q'éﬁyzg%ﬁaﬂﬁﬁkﬁlﬁ%above in
whi ch a carbon bg&&lﬂé)r h grogeg bond is replaced WO 02/°22598 PCT/ USQO /42131
-44 by a bond to 1?’?05‘5 fr&al SREREARIERIY] Stohk awirated 3 fo § mambererhengs
unsubsti tuted ar ydntaigh® wpPodgediRéh ARl aPPMfur Hdfs REHAS Shur SutNShileh 4 d

aryl am noal kyl " rigfy(frs tQ an unsubstituted arylam noallryl group as

defined above ex(E¥IroRREIEYlesaatrd 3 (8 HEmpered FingRFoBRiniNgCl B 2anyeeamiomsal ky |

group i s a subst addif @b suBbkitbmOseh Bs B3-odahiRe tn@RR¥E Sndld& | group of
the aryl am n?gl kg{l %i:?uP Is a substituted aryl group except that the bonds
to the ntaining 1 to 2 sulfur atoms such as benzothieny!, benzodithiiny); and unsaturated

_condensed hctg:rocyclic rings containing an oxygen atom and 1 to 2 oxygen atoms
such as benzoxathiinyl. Heterocycly! group also include those described above in
-which one or more S atomns in the ring is doubie-bonded to one or two oxygen
atoms (sulfoxides and sulfones). For example, heterocyclyl groups include

20  tetrahydrothiophene, tetralrydrothiophene oxide, and tetrahydrothiophene 1,1-
dioxide. Preferred heterocyclyl groups contain 5 or 6 ring members. More
preferred heterocyclyt groups include morpholine, piperazine, piperidine,
pyrrolidine, 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-2-one, oxazole, quinuclidine, thiazole, isoxazole, furan, and
tetrahydrofuran.

The phrase “substituted heterocyclyl” refers to an unsubstinuted
heterocyclyl group as defined above in which one of the ring members is bonded to -
30 2 pon-hydrogen atom such as described above with respect to substituted alkyl
groups and substituted aryl groups. Examples, include, but are not limited to, 2-



niétrogen atomin all arylaninoal kyl groups does not by itself qualify all
aryl am noal kyl groups as being substituted. However, substituted
aryl am noal kyl groups does include groups in which the hydrogen bonded to
the nitrogen Y@®MB$9810 the group is replaced with a non-cardysesigs:

non- hydrogen atom The phrase "unsubstituted heterocyclylam noal kyl" refers
to an wunsubstituted al kyl group as defined above in which a carbon or
hydrogen bond is replaced by a bond to a-fi#trogen atom which is bonded to
at | east one unsubstituted heterocyclyl group as defined above. 15 The

phrase "substit u,,86vIBELSHRASHH V-3 ahﬁx ~dif &L nsubstjtute

het er ocycl yl am noal iyl grloup l’a'}’sﬁ'g%g?@ne Jg 0\1)2’ ?ﬁﬁ%@gﬁz&f%gmh%f“g%gycl yl
group i s a substiperazeylbader-didgrapyyidylanoong aaleersief i ned above and/ or the al kyl
group is a substituted al kyl group as defined above. The bonds to the
nitrogen atomin all het Y2 G0 ﬁﬁgo not by.itself
qualify all 20 heterocycl gp‘gﬁ%%af y gr%ﬁéééte%éﬁﬁgl g?jf rg?ﬁgpﬁs)[ﬁgﬂ%m wever,
substituted hetadndeyupy hsdafnehitioyt ingviickps hyitroganadr abogy bonpsf thel Whi ch t he
hydr ogen bonded . ' n.atagm of .th rQup.is replaced with a

non- car bon a%g n%%ﬁ%é‘gl?cg%ieﬁ i glg’ﬁ %%re@ﬁcggﬁﬂ&a{%&dg%EBB%W¥%legﬁwp as defined

al kyl am noal koxyaboves Brrexsmple mahyl (FCHED 5t dntusksstdtitated lkyDpoup. ¥ Rigfrdgeqd
above in which a(g:arp%n or fl'l dro%en bo g}yi s replaced b}/ a bond to an
oxygen at om whi GO &' 16 Reray! grgup CHEFQ ahont i Betsraeyclyt gropm; sash apéft her

carbon or hydr ogkncaismcofale jnblylunge bedded t @ebonl Kot pySitRE PodeSf tRARARG L0 @
nitrogen atom V\,g)lgg&qqés bonded to.a hydrogen atom and an unsubstituted

al kyl group as 8 e o6 the \pyyigine) p sarBonsSron pfithe pyridine, AnThe phr ase

"substit ut edoal kympsindGhk@eMbstbRddeRrdccly RGP {I]g_ut ed al kyl am noal koxy
groups as defined above in which a bond”to a“carbon or hydrogen atom of

the al kyl group bonded to_the oxygen atom which is bonded to the parent
conmpound is repl aced by o%&“%mgwlﬂwlc&%ﬁsmmmmydrogen

5 atonms as di sCudtrdspelray @ndbitiutbLERG6dyclyRlSi Bidupd thedbaldidd 2 QiGHPugnd/ or
I f the hydrogegﬁ%g&ﬁed to the am no group is bonded to a non-carbon and

non- hydrogen a d7sBect g unsphstigadyaralioy] greyoso H@waveroa substitatedr ogen of t he
am ne is bonded hk@rayclylalkyl 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 atom in the piperidine ring of a

piperidinylalky! 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 group as defined above. For example, methyt (-CH>) is an unsubstituted alkyl
‘group. If a hydrogen atom of the methyl group is replaced by a bond to a nitrogen
atom that is bonded 10 a hydrogen atom and an ethyl group, then the resulting
corapound is ~CHz-N(H)(CH2CHz) which is an unsubstituted alkylaminoallkyl
25  group.

The phrase “substituted alkylaminoalkyl” refers to an unsubstituted
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 a bond to

a non-carbon or non-bydrogen atom as described above with respect to substituted



nd%-carbon and non- hydrogen atom as descri bed above with respect to
substituted alkyl groups. The presence of the am ne and al koxy
functionality in all 10 al kyl am noal koxy groups does not by itself qualify
all such group¥94e2&bstituted al kyl am noal koxy groups. THETRIspHEEs!
"unsubstituted dial kyl am noal koxy" refers to an unsubstituted al kyl group
as defined above in which a carbon or hydrggpn bond.is replaced by a bond
to an oxygen atomwhich is bonded to the parent conpound and 15 in which
anot her carbon or hydrogen bond of the unsubstituted al kyl- group is bonded

to a nitrogen at athyhioops éxsepparackhel bbm th 'k Bicdpeh afoinin laBalkamHo f?ﬂﬁ s
unsubstituted al kyl l%rgus)s ltfs definﬁg above. The phrase "substitu ecP

di al kyl ami noal koXy® TP&PE el qualify all aikylamaqoaliyk saungias bus whstieted-k Bryewroup as
defined above i n sitititfedaiNyMitinda SEhs GRELBA NG r@gﬁghgkq@hﬁ he al kyl
group bonded to bggﬁgﬁéggn_atongiﬁ?Lﬁﬁ IS _bgnJ%§M§5 t he par ntgg%npound IS
repl aced by one GPR GHepeen dom of g sraphbreplagaddvithonndmcdrhogend aemens  as

di scussed abose wdBgdnaigeCt to substituted al kyl groups and/or if one or
nore of the al kyl groups bonded to the nitrogen of the amne is bonded to
a non-carbon and non-hydr%%gg at om as q;;S;%gggﬁgggxﬁ mh}h respect to 25
substituted al kyl groups. N defpisko Ry
functionality i nuadubstinéticPAkp!gpoth A0 A HLLY Xodib : b | f qualify
all such groups as substituted " dial kyl am noa Sggagroupg&XV&#%g%?ZSQB

PCT/ USO1142131 - kendiif eenlasediayea bopd soib oitiogen atein mhichrivlopded,toowy dtheesimilar t 0 a
hydroxyl group &r §¥rehivuididsGRieh B t ogen atomis replaced by
a bond to a ring - atom of ar? o%%e%pég&ﬁﬁgﬁﬁ@??%qéd het er ocycl yl group as
defi ned abov The phrase "substituted heterocyclyloxy" refers to a

hyd)r oxyl gr og?) 5 (-OH) i ThGARrRe S¥Rstinyise dlialkylantieoatiy Hriofserto ar snmubsitatepl aced
by a bond 0 a I iy RiciBalkdf gréh ' YarSclapeve ! Rilch o Siindie bEARG & Liho " OUP as
defi ned above. The term"pi.. eted” wth respect to hydroxyl groups, amne
groups, and sul PHEYEFeRED aom ip §1q exfragrs of te phyhayous it tepleedfbyadiond med hén- €S

whi ch are prot ectfehn dnbi o 'ggm:gdregﬁ ' ygsE;EQ! egt i.ng group
known to those skilled in ?ﬁ%gg;e?t_ 10 suc %ds‘g{&l!]ose s@ts%sgﬁieﬁa:lkﬁgm otective
G oups in O gani &°%ntHedrnd totheriregenRtony in all dialkylaminoalkyl groups does not by

15 itself qualify 21! dialkylaminoalkyl groups as being substituted.

The phrase “unsubstituted heterocyclyloxyalkyl” refers to an
unsubstituted alkyl group as defined above in which a carbon bond or hydrogen
bond is replaced byg bond to an oxygen atom which is bonde& to an unsubstituted
heterocyclyl group as defined above.

20 The phrase “substituted heterocyclyloxyalkyl™ refers to an
unsubstituted heterocyclyloxyalky! group as defined above in which a bond to a
carbon or hydrogen group of the alkyt group of the heterocyclyloxyalkyl group is
bonded 10 a non-carbor and non-hydrogen atom as described above with respect to
substituted alkyl groups or in which the heterocyclyl group of the

25  heterocyclyloxyalkyl group is a substituted heterocyclyl group as defined above,

The phrase “unsubstituted arylaminoalkyl” refers to an unsubstituted
alkyl group as defined above in which a carbon bond or hydrogen bond is replaced



Wits, P. G M, John Wley & Sons, New York, NY, (3rd Edition, 1999) which
can be added or renoved using the procedures set forth therein. Exanples of
prot ected hydroxyl groups include, but are not limted to, silyl ethers
such as those WoRR8ed by reaction of a hydroxyl group w tAcTa)sep@gant such
as, but not limted to, 15 t-butyldi nethyl-chlorosilane,
tr]methyl chl orosilane, triisopropylchlorosilane, triethylchlorosilane;
substituted methyl and ethyl ethers such a$- but not limted to

met hoxynet hyl et her, nethythi onethyl ether, benzyl oxynethyl ether, t-

but oxynl et hyl et B&% porr BBl I r trahydr ranyl ethers,
1- ethoxyetbyl ether, alliﬁmpagﬁ%@, ﬁeﬁ@?"“’é‘%ﬁ&??"*&}é&% %%“ﬁut not
limted to, 20 berwepes defmedbatoye.f ormate, acetate, trichloroacetate, and
trifluoracetate. Exanples of protected am ne groups include, but are not

limted to, am des such a ] m ~trifluoroacetam de, and
benzani de; inides, such ag-h%ﬁt %al i mﬁjsgteﬁmzr}%ﬁ%ﬁ?%logffgﬁitﬁm, ot hers.
Exanpl es of pr ot aelamgoslkyk drpelr 38l definalgbeve excépadiéhere didibr the ElkPDirohp 5 hed to,
t hi oet hers sugh ~ | thiogetber, and S-4-picolyl 25 thioether;

substit uted gm?ﬁ%@?@gﬁpﬁgs %@Msﬂﬂﬂéﬁf"f’ﬂﬁﬁ,&eﬂﬂﬁ APeye on dheaAmyaseun o
acetal s; and ot hefitse arpatnpivalipiegrong isaatibyinbacent Ailprexedl that iRVohaes e sal t

w th an inorgani.ﬁ?bas or gani ¢ pase, inorganic acid, organic acid, or

basi ¢ or acidic BHT§8 apdamupoalkyl groups, 8oes 91 by Bsefamalifyiall i nvent i on
i ncludes, for exapgintoalkylkginips A8 behS subbeed 2 AaWever GlibitRiidd %ﬁaﬁn&%lsuch as
magne

sodi um or potassium al kaline earth netals such as cal ci um sium

n
of al umi num  and® 8T clde srawnsdn ghich thedyrrogkmbensied torhe pitsogert dtom of
includes, foro emapbugis repihdd N ABRSrbok EAcPﬁJhYﬂgﬁFﬂg%gam ridine, picoline,

e.

et hanol am ne, di et hanol am ne, and tri et hanol am salts of inorganic
acids, the instant 5 i nve@;i %rl]mi ncl udes, for exanple, hydrochloric acid,
hydroboric acid, nitric attcPirauPrypsigtedheterocyplylaptinpsidib refernioiad. As salts

of Largani ¢ aci dsunsittruled ShAIirosXQIEiheY bbotd 3 Wiidisa cohfin HRERIE: b7l ©
acid, acetic acid, trifl til}oroacet,l c acid, fumaric acid, oxalic acl d,
tartaric acid, riEF'25e8 O4aPand 10,3 yifreger atom whigh isi hendedoeiatileasiané unsabstitited

met hanesul f oni ¢ RerdycigRap R ddhh@tbsveaci d, and p-tol uenesul fonic acid. As
salts of 10 basic amno acids, the instant invention includes, for exanple,

arginine, lysine and ornijhine. Acidic am no acids include, for exanple,
asgart i aciyl? and gl ut am"@le phrase sul:;st:tutf:éle keterocyclylaminoalkyl” refers to P

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 heterocyclylaminoalkyl groups does not by itself qualify all

20 beterocyclylaminoalkyl groups as being substituted. However, substituted
beterocyclylaminoalkyl groups do inciude groups in which the kydrogen bonded to

the nitrogen atom of the group is replaced with a non-carbon and oon-hydrogen
atom.

The phrase “unsubstituted alkytaminoalkoxy™ refers to an
25  unsubstituted alkyl group as defined above in which 2 carbon or hydrogen bond is
replaced by a bond to an oxygen atom which is bonded to the parent compound and
in which another carbon or hydrogen bond of the unsubstituted alkyl group is

bonded to a nitrogen atom which is bonded to a hydrogen atom and an unsubstituted
alky! group as defined above.



acud General ly, the invention provides conpounds including having the
structure 1. The invention al so provides tautoners of the conpounds, 15
pharmaceutical |y acceptable salts of the conpounds, and pharmaceutically
accept abl e sal WO ®BR2¥he tautoners. Structure | has the fol | BEWEIABINUl a: |
Preferred conpounds having structure | are those within one of four groups.
WO 02/ 22598 PCTI USO01/ 42131 -48 In the fi rSf_group of conpounds: Y is

sel ected from-0OR10 groups, -C(=0)-R' groups, -NR 2R' groups, substituted
or unsubstituted al kynyl groups, substituted or unsubstituted

het erocycl yl al kyl gr oups Brielyidst Uhudekidled Hﬂ-ﬁlﬁﬂﬁfoh}kﬂiﬁ%ﬁis‘%'xﬁﬂbﬁﬁ%&y|
groups, 5 substi %@g@ﬂ unsubsti tuted dial kyl am noal kyl groups

substituted or qalkoxy;eronps 3sdefipgdabryA i grhihrsbond tha carben exchyérogen
unsubstituted di ath anheaeyikerbusBRNRE. mé&ﬂ?gédétéﬁx%ﬁxc‘ﬁﬁs ?otdthé ph&d

(al kyl) (aryl)ami noal I ryl groups, substitute unsubsti t ut
het er ocycl yl ani nG4MRYMND ds 1pA3ecd by s1ms OF moreckpody tormpnisatbion andnomskydragen ed

het er 0CY UYL & s  WRBltdaibSel. Ot HASDRLIULED AEH SHAEY SlrdGrge k!

groups, 10 substituted or unsubstitut rox fibstit ut ed
or unsubstit ut ed hYéﬁoﬁﬂd%@}l@ﬁdl@ Ithegﬁﬂunrpsrouiml@n@IteamenMrbmﬂ n0S:hydrogddR'"

groups; R, g@ﬂ i fferent and. are

i ndependent |y sel ecte romga*ylcﬁ?O&pgt?onﬁ%T%Imc m%@ Oﬁﬁ'f %0?531 "tﬂ oups,

15 -NR 6R' gr oupsxon-submtarﬂtm&diydrbganmmbsi d&stﬁbed aBdﬂedmmyrEs;gﬂQU@ﬂ}snmted
substituted or uam nyI bstituted or

unsubst it ut ed prmpé&g econ8 91668? \&Igﬁgjfyk petppRifpdn 2k ypst i tut ed or

unsubst it ut ed0ar ylky@nmmp&ox)sgrbmslcbb& ©d b ﬁtselﬂtpﬁh@&lul st @duptl ¢ Qibsliru@EOUPS,
substituted or g{g stltlgt ed al kynyl groups, substituted or unsubstituted

het erocycl yl grod PPL&IPYE or unsubstituted 20 ani noal kyl groups,
substituted or unsubstituted al kyl am noal kyl groups, substituted or
unsubsti t ut ed di al kyl ami udﬁal‘:hydasegﬁmaﬂrsum&dlbmﬂytanﬁmﬂu@iywwbﬁ;taht ut ed

g; XLS?, noal kyl Réﬁﬂ&médja?ﬂl Ig}o'{lpeag d¥ned ol“\lrlgsug {v 1c a car !n? ¢r31y J:y%ry)gen
replaced by a bond to an oxygen atom which is bonded to the parent compound and
15 in which another carbon or hydrogen bong of the unsubstituted alkyl group is
bonded to a nitrogen atom which is bonded to two other similar or different

unsubstituted alky! groups as defined above.

The phrase “substituted dialkylaminoalkoxy” refers to an

unsubstituted dialkylaminoalkoxy group as defined above in which a bond to a

20 carbon or hydrogen atom of the alky! group bonded to the oxygen atom whici: 13
bonded to the parent compound is replaced by one or more bonds to a ﬁon’—carbon
and non-hydrogen atoms as discussed above with respect to substituted alkyl groups
and/or if one or mere of the alkyl groups bonded to the nitrogen of the amine is
bonded to a non-carbon and non-hydrogen atom as described above with respect to

25 | substituted alkyl groups. The presence of the amine and alkoxy functionality in all
dialkylaminoalkoxy groups does not by itself qualify all such groups as substimted
‘dialkylaminoalkoxy groups.




stbstituted or unsubstituted (alkyl)(aryl)amni noal kyl groups, substituted or
uasubsti tuted heterocyclyl al kyl groups, substituted or unsubstituted 25

di bet erocycl yl am noal kyl groups, substituted or unsubstituted

(het erocycl yl Wod2kyds3 am noal kyl groups, substituted or unswostiskied
(heterocyclyl)(aryl)am noal kyl groups, or -C(=O R18 groups; R5, R R, and
R8 may be the sane or different and are independently selected fromH, O,
Br, F, I, -NOz, -OH, -OR' groups, -NR2OR2AGAD 02/ 22598 PCT/ USC]/42131 -49 |
groups, -SH, -SR22 groups, -S(=O R groups, -S(=0)21(24 groups, -CN,

substituted or unsubstit Pl stiLtuted or substltut ed
guani di nyl groups, substﬁeﬁ&gg@or nﬁ%étﬁtgw?ﬂ#fﬁoey&yyg%ynﬁ § tgé%{’:‘@éﬂy
Lot ary a1l GrOuEOH e i Ll s WABE 3
substituted or u i ed a n oups, . substi or unsubstitute
al kynyl groups, ﬁg’ﬁgf”{% ee‘&’“&ﬁ’“ﬂﬁﬁfﬂ??#’?‘ﬁ't%@ﬂjﬂ@fw&&ﬁw ByP¥ups, :
substituted or unsubstituted heterocyclyl al kyl groups, -C(=0)R25groups,
substituted or unsubsti t Tecphras“sdstifeed hghmapﬂylogummimtaﬂ@dﬁfxylgr

up
unsubsti tuted al I substitute ubstituted
di al kyl ani no;gl k%lgd%f%d’&é‘% ‘gﬁh‘%‘tﬁ%g}tég‘t}"‘ en ﬁ‘ﬁ?dﬁéet??aﬁ'ﬁﬂ@'da 'ﬁ'aﬁtriqﬂc%rmw
groups, substi t uffes otherwisessubsinited hicdstoclicB Yloap s @Hnky hbol®. gr oups,
substituted or unsubstituted (alkyl )(aryl am noal kyl groups, substituted or
unsubsti tuted heterocycly, am noal kyl substituted or unsubstituted
di het er ocycl yl ani noal kyl ~ g0 tig%, Pisu @P’ﬂgéﬁp?ﬂ 0 fSTA3¥ BHOBRSe duine groups,
(bet erocycl yl)( aah:ﬂydlﬂmnﬂyng@hffsyﬂefag{ RUDARs st hinblReligs wHRGHHS bictddlead
(heterocycl yl )(% %@m r;g@l E%/ 8ro ps, substituted or unsubstituted
hydr oxyal kyl 15 5%6 gSirabig yedetip ArOIELIDg BEQUP (NPR Tohgsesiilies i the arups
substi tuted 16r uﬁmdasﬁdsé bt @6kch AABrbIeXR|Crifps G O S%hm&ib%ﬂe&dét gdwar
unsubstituted h | oxyal kyI groups; _R9 and be’ t he’sane or

& dathol

different and ar ddpin Viltw kelansNew ¥akNY, @{d@m 1P exchichy

unsubstituted alcko¥yadgeduPemobsiiiidgtid fdc@hires SAFoHRS thbfelt %&B}Y Q¥Yy groups,
-NH2, substituted or unsubstituted aI Kyl am no_groups, stituted or

unsubst it ut ed aPYIeHRtHYdgRE, EFeuPs Jplude; %%i%ﬁb@bgﬂxlpﬂmueh 8l thgdeani no

groups, substit ybBedby &B&Nﬂ&if'athy&ﬁﬁylcﬂré\fpy\hﬁm% %s ﬁﬂ%@tlt{ﬁl hgg or
unsubsti tuted (aI kyl )(ar am no groups, substi t unsu ut ed al kyl
gr oups, 15 t-butyldunethy —c orosilane, trzmethylchlomsﬂanc trnsopropylch]orcsﬂane

triethylchlorosilane; substituted methyt and ethyl ethers such as, but not limited to
methoxymethyl ether, methythiomethy! ether, benzyloxymethyl ether, t-
butoxymethy! ether, 2-methoxyethoxymethy! ether, tetrahydropyranyi ethers, 1-
ethoxyethyl ether, allyl ether, benzy] ether; esters such as, but not limited to,

20  bemzoylformate, forniate, acetate, trichloroacetate, and trifluoracetate. 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 thioether, and S-4-picolyl

25  thigether; substituted S-methyl derivatives such as hemithio, dithio and amjnothio

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



substituted or unsubstituted aryl groups, -C(=OH, -C(=0)-al kyl groups, or
-C(=0O-aryl groups; 25 R10 is selected from substituted or unsubstituted
aryl groups, stituted or unsubstituted heterocyclyl groups, -C(=OH

- C(=0) - al kyl g%?‘ff!%”” C(=0)-aryl groups, -C(=0) O al kyl gr R§Jdsera2is
-C(=0)0-aryl groups, -C(=O NH2, -C(=O NH(al kyl) groups, -C(=0O) NH(aryl)
groups, -C(=O N(allryl)2 groups, -C(=0 N(gfl:l,yl )2 groups,

-C(=O N(al kyl) (aryl) groups, -NHL, -NH(al kyl') groups, 30 -NH(aryl) groups,
-N(al kyl )2 groups, -N(al kyl)(aryl) groups, -N(aryl)2 groups, WO 02/22598 PC
| USOI / 42131 - 50 -sii(ass¢dium @y pbrssjung falkiafise, earthiieeil €uol ¥EEaidivie afd Abiesinm

B i Cre i —

-C(=0) N( al kyI)(hei@i;ﬂn;yﬁllnb’th)laﬁInQUﬁ&thylarcﬂc- M@ésphcbﬁﬁ@tem&ﬂ%ﬁlwl) grOUps
or substituted or, yns bstltut ed 5 het eroc ?;.bal kyl grou&( R' is selected
fromH -NH2, -N ﬁaﬂwj S Phpofaorganigac }hﬁ)@t@mups
-N(aryl)2 grospsi veMnﬁ'ﬂﬂﬁ@eE %i/l:}) O WRBock1 it
- N( het er ocycl yl )5“ roups, -N(al kyl)( git’lg?%cyc yﬁ; ﬁidr}g%cgig%ﬁi ik
_N(aryl ) ( het er ocydRyie pcidy m@gglmphenaawl Agsalig 9§ organig pgitls, gheoippant mventlon
het erocycl yl oxya biesl S ) t ed ary
groups; Rl12 is slieﬂlaeﬁc%seg)rfro Itsllfo éﬁ?tﬁeﬁe%;cgérj tﬁfrllgogg%#? ;}c gu%ﬁr}?ﬁ gr oups,
substituted or unmsclﬁmtt@r@b a;nqumagmmq:ﬂs citge agd,bwtditivbed, mmdmstubstl tut ed
het er ocycl yl from uted r. unsubstitu

Or RidBnestifid i) SLEEM A MAURTD i Bl UBRVRR L SO

al kyl groups, 15 substitu Oor “unsubstitu
unsubsti t ut ed0 heb@mmym gdlds gredugest mvé]ﬁpnadt:lmikg( fgrrmmple ﬂgiﬂﬂa}(ys@é £4dpS,

~NH2, substitut tituted | al bst i t ut ed
or |_'unsagstsl Itu?eg am noa Elafsc "3%’%0 %%ds lgcu‘bdg ?@%%@%plgﬁﬁ/%g@ggg‘s SU stitute

al kyl am noal kyl emdups, substl tuted or unsubstituted dialkylam noal Kyl
groups, substituted or unsubstituted aryl am noal kyl groups 20 substituted
or unsubstituted diaryla Ly ti tut ed Qr bstituted

(al kyl ) (aryl ) ani noal kyl %ﬁ%ﬁlﬁy u'%n?éd?&% %%9@?5 TROOBEF 8‘ LL&W%/ Smi no
groups, substi t sfrustireol. Iﬂuﬂsmmmnaﬁsepkomﬂgdtammmmgfmmempmstl tuted or
unsubsti t ut egs pharmaceutically acceptable salts of the compounds, and pharmaceutically

acceptable salts of the tautomers. Structure I has the following formula:

RS

Preferred compounds having structure I are those within one of four

groups.



di al kyl ami no groups, substituted or unsubstituted diarylam no groups,
stibstituted or unsubstituted (al kyl)(aryl)amn no groups, -C(=OH,

-C(=0) -al kyl groups, 25 -C(=0)-aryl groups, -C(=0) O al kyl groups,

-C(=0 O aryl gremms-C(=0O NH2, -C(=OQ NH(alkyl) groups, - @T@shiAzesny!)
groups, -C(=O N(al kyl)2 groups, -C(=ON(aryi)2 groups,

-C(=O N(al kyl')(aryl) groups, -C(=0)-het er?@{cl yl  groups,

-C(=0) - 0O heterocyclyl groups, -C(=0 NH(he ocyclyl) groups,

-C(=O) -N(heterocyclyl)2 groups, -C(=O N(aryl) (heterocyclyl) groups,
substituted WO 02/ 22598 P -%,]mgg. unsubsti tut ed

het er ocycl yl am noal kyl grg{gg:}égl%s %?é?m or unsubstituted hydroxyal kyl
groups, substituted or unsubstituted al koxyal kyl groups, substituted or
unsubstituted aryl oxyal kyl¥ i§s@eried fram bR graued -6(= MR eroupsutRI’R

het er ocycl yl oxya SRS o = ( | roups; 5 Ru’
and R19 may be t eyﬂ;és‘rrg)gor dio%r %P%s%ﬂ%%%ﬁeéﬁ%é%%%@gﬁgﬁb%gg e d from
- substituted or ukpisesyelylallybgroupsq yibstituted ps nnsbdtitited alkydaminoalkyisgudagsis t ut ed

aryl groups, subsii r i e rocyclyl. groups, .substituted
o eobort (ot bbb MRoliSH B850 Sttt RmpSiived oL
-C( =0 - ar;&l( gcg); &Emlfmmltmm;, suﬁ‘:(tiuﬁ))d\lbl\j(mism?sﬁt)negrdmﬂﬂSmino 5 ﬂtﬂﬁarky: 3(10 N
roups, -C(= al ky] roups.  -C(= ry. roups, -C(= a ar
oS TN ot bl G oSt ChFA Bimtind o s spbstaned on © ' (27

N(al kyl ) ( het er ocunsibstiuteg hetsfagyclylMpinoalkyl (RS saBgded or (B5RSed SHESTdgt ut ed
or unsubsti tuteétltan‘i %}oal ké{ﬁ g{rboups substituted or unsubstituted
al | cyl ami noal ky! "3 EESerotRs, Tsted o yisuisHutrgdeterqsygiony i graups.noal ky|

groups, substo t Wubdinsd ckRnsbSitaeE hidibBUIGT Kot BORbKHhed bPHREbsiRHRST | t Ut ed
or unsubstituted-diaryl am noal kyl ~ groups, substituted or unsusbstl tuted

(al kyl) (aryl)am LgPeRIps, substituted or unsubstituted
het er ocycl yl am noal kyl, substituted or unsubstituted

di bet erocycl yl ani noal kyl ,Z seRtted bR, d, o NRUMDSbigsut ed
(heterocyclyl)(al kyl )am noal kyl, substituted or unsubstituted 20

(heterocyclyl) (aryl)am naogl kyl,s S ituted or un utgc?titu ed al koxyal kyl
groups, substituted or ﬁsébs%ifmut Ry Gr &WEI&?%’ BGARS 2Eubst i t ut ed or
unsubstituted andepoxdgalylsglected fromd, QI BSH) ] IANI-BIO: CSOH|INORYSdrbipdt ed

het er ocycl yl axya 17QLOUpsS; and 0.may be. the sanme or different and
are i ndepen dl(eSn t )};Ihy’h %rou s shbsltqlgh or unsul sututea/ am:%mypgroups, substituted or
unsubstituted guanidiny! groups, substituted or unsubstintted primary, secondary, or

tertiary alky! groups, substituted or unsubstituted aryl groups, substituted or
unsubstituted alkeny! groups, substituted or unsubstituted alkynyl groups,
substituted or unsubstituted heterocycly] groups, substituted or unsubstituted

20  aminoalkyl groups, substituted or unsubstituted alkylaminoalky! groups, substituted
or unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted
arylaminoalky] groups, substituted or unsubstituted diarylaminoalky} groups,
substiteted or unsubstituted (alkyl)(aryl)aminoalky! groups, substituted or
unsubstituted heterocyclylalkyl groups, substituted or unsubstituted

25  diheterocyclylaminoalkyl groups, substituted or unsubstituted
(heterocyclyl}(alkyi)aminoalkyl groups, substituted or unsubstituted
(beterocyclyl)(aryl)aminoalky! groups, or -C(=0)R"® groups;

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



seﬂect ed fromH, substituted or unsubstituted al kyl groups, substituted or
25 unsubstituted aryl groups, or substituted or unsubstituted heterocyclyl
groups; R'and R21 may be the same or different and are i ndependently
sel ected from MOQ®M¥Bituted or unsubstituted al kyl groups, PEUBWAM2IEK ed Or
unsubstituted aryl groups, substituted or unsubstltuted het er ocycl yl
groups, -C(=OH, -C(=0O-al kyl groups, -C(=Q -aryl groups,-C(=0 NH2, WO
02/ 22598 PCTIUSO /42131 -52 -C(=0) NH( al kyl)4 groups, -C(=O NH(aryl) groups,
-C(=O) N(al kyl)2 groups -C(=O N(aryl)2 groups, -C(=0O N(al kyl) (aryl)
groups, -C(=0 O afrkmls, upgRz B Q 7

RN Ouﬁ_@:@)ﬁ )é}o £ B2 %F&u#sugsh@ﬁ?%tﬁd

unsubsti tuted heteroc cIyIaIkyI groups, sub titute
am noal kyl groups®f ‘WMMW SIAYRL Isehstituted od nBsubstitytedgiandadyk glougyt oups,

nsubst i tut e ar vl ATl gt GRsRCRY KRN, BAGHEY TR, piied

di aryl am noal kyl rosnbstituted b gtoupsaduhsutunadlsnbmbitmmﬂalkenyl groups, substituted

1 kyl | =Q),- h
L5 Obet ooy Aot 85I gty Qe s Yyl Pl sroves,
- C(=0) - N( het er oc ysubsfikitel cgrtmsmﬁumﬂ:ﬂ he:ﬁbe;@yu(l}qn ghoupkleCeE OsRAE4rvhps, SibSHRSd

substituted or unsubs b am noal kyl roups, substituted or
unsubsti t ut ed dl%“{lﬁgl&%:é}gf ﬁ‘ﬂgkﬁﬂ fr Sé?sﬂﬁ‘ﬁél °I§’H%§’F‘%F‘G? gl(ljylammoallqu
unsubsti t ut ed ( @dmps meﬂitmbd oradnsydstiaizd B K)zﬂxmﬂl’k?l@r%u sS Wzfitufelibed OF
unsubsti t ut ed et 1) (ar am noal rou S subst ituted or
unsubst it ut ed hyd’f“ﬁ‘@ﬁ'&%fﬂ%’ %&WM@’“@UB@W‘P é’d"'éﬂlﬁﬁ!iﬁ%‘t%w}@m@dlkyl
al koxyal kyl grooupSoups,abdtinitetd &dm@uibsﬁtﬂt%&'éﬁéyl)ﬁ#%lzﬂnm@ﬂﬁ& ge&aﬁg k¥HstiEeQ'PS

or

sub§t|tut ed or unsubstituted heterocyclyl oxya gr oups,
-O(=0) - N(al ky! ) ( HHERUEStEREGE hsfprpexsivdamincalieh groupr; sumwedszndnmbsm@ be the sanme
or different and g aﬁgﬂ%g t%r&qﬁ%ﬁsﬁhﬁgj S BRdiielH2, - NH(al kyl)
groups, -NH(aryl) oups yI') groups, -N(aryl)2 groups,

-N(al kyl) (aryl) %g%wcyi Wem@palkx)cgqupps su@qnamsiso unpibistastiied ocycl yl ) (al kyl )
groups, - N(bet erqsa&bepk%(am a}mﬂfaﬂ&pégud)s Mwﬁ%@& BN &9@’? &@%&g@g%

substituted or unsubstifuted al k strtute |tut ed
aryl groups, WoH, gr%bﬁ‘?%*ﬂl‘@cpfdmmﬁw%@hxmm SIbwe xsubgringtexper, unsehstimted t ut ed

or " unsubst i t ut ed JAabGHRAEbIpS, 6 HHRAreatY Bkubli e Al MRRMAS L Y G5l 27 Y OXY

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 groups, -NHz, substituted or unsubstinited alkylamino groups,

20  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,
substituted or unsubstituted aryl groups, -C(=0)H, -C(=0)-alky} groups, or
-C(=0)-aryl groups;

25 R is selected from substinited or unsubstituted aryl groups,
substituted or unsubstituted heterocycly} groups, -C(=0)H, -C(=0)-alkyl groups,
-C(=0)-aryl groups, -C(=0)0-alkyl groups, -C(=0)O-aryl groups, -C(=0)NHs,
-C(=0)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, -NHz, -NH(alkyl) groups,

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



2’5 groups, beterocyclyl oxy groups, -NHOH, -N(al kyl)OH groups, -N(aryl)OH

groups, -N(alkyl)Oalkyl groups, -N(aryl)O al kyl groups, -N(alkyl)O aryl

groups, or - éﬁ)ryl)c}aryl groups; and 30 R2 is selected from substituted
WOP2ZIRY) |

or unsubstitu groups, substituted or unsubstitut BgI/ESegld213T OUpS,
or substituted or unsubstituted beterocyclyl groups. WO 02/ 22598
PCTIUSO /42131 -53 In other enbodi nents of__the invention, conpounds of
formula | above include a second group oTsobonpounds havi ng t he
substituents described below Y is selected from-OR10 groups, -C(=O-R"

groups, -NR 2R' -NH(1@te®dy6lyl ?ﬁa@g,i_ okl %Qﬁst,i_ lp groups,
substituted or unsubsti tu?é het emﬁc?égl gf}ﬂyl grolfju.ms@g(sﬂlfijﬂtsg‘tﬁl()%i l? ed or
unsubstituted alBRPhNREEDRHEro0gYAIhsC(=CRHthetermcrdyld graupss ubst i t ut ed

di al kyl am noal kyt(-0npHR&e i depr ' m noal kyl
groups, substitut(ed or unrgé}ggtﬁ%ﬁjdtdgﬁ 8%9%%%?&@%‘%%?%?&%@9 substituted -
or unsubst i t ut ed (=PRYayPeeierocaelyh geougy lor gubstimeed os ubsbsiitaiedd or 10

unsubsti t ut eg hﬁ&ﬁo%%ﬁ%@? | kyl groups, substituted or unsubstituted
saturated heterocyclyl ps,’ substituted or unsubstituted

het er ocycl yl oxyal kyl groups, substituted or unsubstituted hydroxyal kyl
groups, or substituted orRunsSelbeitd from &l -NHe, - NGK 9tk 1k gloups, eNHéarylYgiospss el ect ed

fromO, S, or Ny ks R K R4, nmay be. the sa r

di fferent and ar e(a&? nE E%p'élﬁdgﬁlﬁyy E%FBJ; %@ﬂ&?&&aﬂ%g%ﬁ 'Ep&eﬁrmg‘?‘yga\l, - NOR,
-OH, - OR 5 gr ouproups, -NRe@RIcydy Bgreyps siN(sikyhttesbeptylypougast i t ut ed ani di nyl
groups, substitti stituted ani di nyl groups, substituted or
unsubst it ut ed pﬁﬁ&g)@meg%gﬁ@g%ps’ I ﬁﬂgl{iéﬁuipﬁrr '“Eﬁﬁgﬂugbrhs&‘iﬁ%yd@%@w ut ed
or unsubst i 0t egroapsy lor gubstitped os ulsabstitusdedylofrodd; unsubst i t ut ed al kenyl
groups, substituted or unsubstituted al kynyl groups, substituted or

unsubsti tuted heterocycl wzgr e SUBbST It Ut or _u bstityted am noal kyl
groups, substituted or u#sul g@l %utféoén ar ﬁ%sgﬁf"ﬁ(%flwgag'f%{]ﬂbﬂ EEWBSt i t ut ed
or unsubsti t ut eshbetitated pt aaskbrtinitddydrylgroups.sor sebetmited ortunshbetitute Setbrotyctyt ed

Eroups;

R" is selected from substituted or unsubstitated alkyl groups,

15  substituted or unsubstituted aryl groups, substituted or unsabstituted heterocyclyl
groups, -OH, alkoxy groups, aryloxy groups, -NHz, substituted or unsubstituted
heterocyclylatky! groups, substituted or unsubstituted aminoalkyl groups, substituted
or unsubstituted alkylaminoalkyl groups, substituted or unsubstituted
dialkylaminoalky] groups, substituted or unsubstituted arylaminoalky] groups,

20 substituted or unsubstituted diarylaminoalkyl groups, substituted or unsubstituted
(a]kyl)(aryl)amino'aikyl groups, substituted or unsubstituted alkylamino groups,
substituted or unsubstituted arylamino groups, substituted or upsubstituted
dialkylamine groups, substituted or vosubstituted diarylamino groups, substituted or
unsubstituted (alkyl)(aryl)amino groups, -C(=0)H, -C(=0)-alkyl groups,

25 -C(=0)-aryl groups, -C(=0)0-alkyl groups, -C(=0)0-aryl groups, -C{(=0)NH-,
-C(=O)NH(atkyl) groups, -C(=0)NH(aryl) groups, -C(=0)N(alkyl): groups,
-C(=0)N(aryl): groups, -C(=0)N(alkyl)(aryl) groups, -C(=O)—heferocyclyl
groups, -C(=0)-O-heterocycly! groups, -C(=0)NH(heterocyclyl) groups,
-C(=0)-N(heterocyclyl): groups, -C(=0)N(aryl)}(heterocyclyl) groups, substituted



arill ant noal kyl groups, substituted or unsubstituted diaryl am noal kyl
groups, 25 substituted or unsubstituted (al kyl) (aryl)am noal kyl groups,
substi tut ed or stituted heterocyclylal kyl groups, or -C(=0 R18

gr oups; Ow}fggnd R8 may be the same or different andd 2"2”1
independently sel ected fromH d, Br, F, I, -N02, -OH, -OR" groups,
-NR20OR21 groups, -SH, -SR329roups -S( =0 R _ groups, -3(=0 2R24 groups,
-CN, substituted WD 02/22598 PCT/ US01/ 42131 -54 or unsubstituted am dinyl
groups, substituted or unsubstituted guanidinyl groups, substituted or
unsubstituted pr bmybstmammmczymdmhmyng'rams aibkmhte@bpmﬁbsﬁnﬁdbst ituted
or unsubstituted bstituted or. uns ituted al kenyl groups,
substituted or h‘g‘ﬁ@?ﬁ‘yﬁg@l}p FW@FWB?“@%‘E? ?}w@’%ﬁpsmﬁ‘i%%%ﬂg%t ed
heterocycl yl 5 gupupsitued! 5§ lokjaulyesrodps, stk dr WhRBstRabEL QGG IR

groups, -C(= O)R'ﬁ'groups subst tutg% or unsubstituted am ngg}ll)yl 5"!g;nfé}k)ups,

substituted or HPFSPFt"G{'eQ)'NéHWWb&FFF%‘éIW)ZFO"@P,Oups substituted or
unsubsti tuted dial kyl am noal kyl groups, substituted or unsubstituted c.
am noal kyl gr®ups, substi tRitad Mm@%&d}ﬁdﬁr&dﬂeré&aﬁwh@mﬂw@hmy groups,

substituted or un ti tut ed (al kyl) (aryl)am noal kyl 10 groups, Substituted
or unsubstituted® %%Fa ‘g'ﬁ‘? PK‘&F’@H@% Broupf, S¥histigyied @r gpsubstituted

unsubsti tut ed hYQ&Dg&M@ésk%bsﬂtﬁ%B?usﬁﬁkﬁﬁﬁédtﬂé&?&yglﬁrl b Skhdie@dr @l koxyal kyl

groups, substituted or unsubstituted aryl oxyal kyl groups, or substituted

or unsubst it ut eduRsHRstiBrERetroqyelxlaleykarpursy &Ip@)m@ﬁ’so)sféhé@r@ws,f romthe
group consi sting.qqkq) lug?ug,gt ldub%prc(_’lé)m@%ﬁgﬁt%&&ggs?lé ﬁb@fﬁ%ﬁ oups,

substituted or unsubst | ox roups
unsubsti t ut ed0 al ﬂypﬁm%@]l‘ﬁal}sﬁ)z gwb&t-CfﬁOliﬁ{ami)z aresph sC 0 M@EkyBéapan no

groups, SUbSt'tuéxﬁgpsorNHﬂ&tépo%&&&]}'b%g% l@{h@;‘}o w#’lﬂ%n gups substituted or

unsubsti tuted diaryl am no group stituted
(al kyl) (aryl)am ﬁﬁalkﬁb(bﬁp@q@bdbgpmmmmmheumdslﬁ @tmpedutahkxydd ogr oups

cubst LUt ed or USURSLASE Y bond 04 NS LT DoY) o 0P

aryl groups, sugreunst snbstmted onnssulpgtuted diadldy ldminesliod wodups, soirstityes, or - C( =0 H,

-C(=0) - al kyl 1 9r oyns;, é{ % 59

-C(=0 G aryl gr oups,sntu ﬁqhﬂ@&ﬁy] g{“%% n& dIor uasr“lgg%%mg &y?aﬁj

groups, -C(=0 N(gowpsl jubsufuted o ynsubstituted (alky])(aryl)annnoalkyl groups, subsntuted or
unsubstituted heterocyclylaminoalkyl, substituted or unsubstituted

diheterocyclylaminoalkyl, substituted or unsubstituted
(heterocyclyl)(alkyl)aminoalkyl, substituted or unsubstituted
20 (heter_ocyclyl)(aryl)aminoalkyl, substituted or unsubstituted alkoxyatkyl groups,
substituted or unsubstituted hydroxyalky! groups, substituted or unsubstitnted
i aryloxyalkyl groups, or substituted or unsubstituted heterocyclyloxyalkyl groups:

R' and R* may be the same or different and are independently
selected from H, substituted or upsubstituted alky! groups, substituted or
25  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 uusubsﬁtuted heterocyclyl groups,
-C(=0)H, -C(=0)-alkyl groups, -C(=0)-aryl groups,-C(=0)NH:,



2?5 -C(=O N(aryl)2 groups, -C(=O N(al kyl)(aryl) groups, -NH2, -NH(al kyl)
groups -NH(aryl) groups, -N(al kyl)2 groups, -N(al kyl) (aryl) groups,
-N(aryl)2 grou C(= O NH(heterocyclyl) groups, -C(=O N heterocycl yl)2
groups, - Cf(wzéﬁl?? $1) (heterocyclyl) groups, -C(=0 N(aryl YEHEBUMEBYCI vl )
groups, or substltut ed or unsubstituted heterocyclyl al kyl groups; WO
02122598 PCT/ USOI /42131 -55 R' is sel ect eq’ fromH -NH2, -NH(al kyl) groups,
-NH(aryl) groups, ‘-N(alkyl)2 groups, -N(aryl )2 groups, -N(al kyl) (aryl)
groups, -NH(heterocyclyl) groups, -N(heterocyclyl)2 groups,

- NE) al kyl )(get er ocyebyml)l(agwgmd pls -G 20 H (1P pivmps, b@%}ﬂ(algﬁlwgups
substituted or' uted a or substjt or

unsubsti t ut ed ar é?@éﬁ’é )2 SENpS, f&@%&'ﬁﬁg@ﬂm‘m L@E’ﬂmaﬁws
unsubsti t ut ed alJ&y O30-2HM Sroups Wistituted lof dnfibstitied Réidrodyelyesliod pydup§ll OUps, or
substituted or unsubstjtuted beterocyclyl groups; RI'3is sel ect ed fromH,

substituted or (HAUBYE erymabstiniRd pmigoyfligrovps osusiisyed ennnsebsitednsubst i t ut ed
aryl groups, ssubabidnihsty? owm&m&%ﬁmtha%g}c%ﬁ%%gkﬁ al koxy -

groups, aryloxy groups, NV ‘substituted or unsubst a?n no
groups, substi tﬁv@@“md anwibstititedrpdmanoalkyhgnonpsy shsryted on bssubstitedt] or

oroups,  Subst | (i eAs R ENRE: B bbb Bl KA DR L 20 1)

C( O) al kyl 15 ggwmpﬁ( %@a@)oeswlw&r@pnuﬁs~0)qhﬁ)r®yalykyﬂoum OUps

R o vl

-C(=0 N( al kyllo) ( aCy=D) N e tidsterceydish ploups duidtittddns whsibidruted d

het er ocycl yl al kyl groyps,.s tituted or unsubsti tu d am noal kyl groups,
substituted or %’ﬁ@ﬂf%#ﬁ?‘ﬂ%“@égjlgwp%tﬁi’m%& substl tuted or 20
unsubsti t ut ed d|daieleyd@ay1amh|kwgngfp§>uqasstm&gtbé‘,tMgwsﬁﬂzegr unsubsti t ut ed

aryl am noal kyl L(‘]?rou‘gli substituted or unsubstituted di atg¥| am noal kyl
gi oups, subst it SEEFFEYD(ANShREioplist gErups) RhTted OF unsHRsiY%E Kyl gr oups,

~ (=0 - het erocy ghefer Tamifeh ChBEAGKE oY LnsO5 GRS bydroxyal
-C(=0 NH( het er o?ll cly 0@@9%) lkﬂ)gr lgshet erocyclyl )2 grou ysroxy kyl

rou
- (=0 N(ar yIy( héf‘é‘npbc‘y‘é%% 4 waﬂlbglmtedzékw@elk@ N("éﬂsk%b'f‘(%'é‘i elf Rsybstigytsd
groups, substit Hﬁ@&y@l&y]%&ﬁﬂg,sstubgtkﬂtﬁﬁor unsubstituted heterocyclyloxyalkyl groups, or

-C(=0)-N(alkyl)(heterocyclyl) groups;

R"™, R%, R*, and R® may be the same or different and are
independently selected from H, -NH2, -NH(alkyl) groups, -NH(aryl) groups,

20 -N(alkyl) groups, -N(aryl): groups, -N{alky!){aryl) groups, -NH (heterocyclyl)
groups, -N(heterocyclyl)(alkyl) groups, -N{heterocyclyl){aryl) groups, -
-N(heterocyclyl): groups, substituted or unsubstituted alky] 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{aryl)OH groups,
-N(alky!)O-alkyl groups, -N{(ary1)O-alkyl 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
30  groups.



heﬁerocyclylanlnoalkyl groups, substituted or unsubstituted hydroxyal kyl
groups, substituted or unsubstituted al koxyal kyl groups, substituted or
unsubstituted aryl oxyal kyl groups, or substituted or unsubstituted

het er ocycl yl oxPFRARYEr oups; WO 02/ 22598 PCT/ US01/ 42131 - 56r@iIuskoi/s1sel ect ed
fromH -OH substituted or unsubstituted al koxy groups, substituted or
unsubstituted aryl oxy groups, -NH2, substituted or unsubstituted

al kyl am no groups, substituted or unsubstr?gted aryl am no groups,
substituted or unsubstituted dial kyl am no groups, substituted or

unsubstituted 5 diaryl am
y MR oftiePEHRSodirSetRSif thdinG&htidh, déﬂx?&%ﬁ& io&hgﬁ,ﬁgr Jups.

(al kyl ) (aryl)ami no groups, substituted or unsubstit

substituted or uﬁ?‘ﬂu‘@é{*‘il‘ﬂcﬁt"e‘ﬁm&ﬁﬁfougpﬁeﬂmpomdﬂ(ﬂ@lﬂmSl@(ttﬂ@maﬂcsbcylbecgroups or
-C(=0 -aryl groupgiewRl5 and R 9 may be the sanme or different and are

i ndependently selected from substituted or unsubstituted al kyl groups,

substituted or unsubstituted 10 aryl groups, substituted or unsubstituted
het er ocycl yl groups substY Byelegedbirom gRR] @lirtsutf'é&QitR’ QWCWR%R’RyI
groups, - C(=05H, grdups; Qbstibued! gmua edaxkéc %‘ Cg, ,O%J

Z0(=0) NH( al kyl) roups TA =0 g‘ft nguP O%Sy 2 pagbss ?‘ltjups

-O(= 8){\'( ;ﬂ%/l 212 g 6‘9199%1';' @‘Npa|Sk‘35n9“€f&‘rwlu)mbgﬂmqballwlammlkﬁltgra¢spr
unsubstituted amy@R ol unsy
al kyl ami noal kyl groups, S %Sgttj!%“@ﬁ%deg gl&ﬁlﬁéﬁg’gtyqﬁﬁ? esags& I“&?ﬂ%ﬁtﬁﬁﬁeﬁyl
groups, substit awéaﬂnmallwhgmmzst suberitated ar yhsabstinoal d{atb(lagﬁr@u]mﬁ], growgast i tuted or
unsubstituted digf +lwopg%hé%{uegrgﬁ}@g f)UbStlli Ult or nsubstl tuted

(aI kyI)(aryI)amnoa cyl P oups ( (H eher
g_eth e { ocycl y: dfﬂ npmukaﬂmtefbmdl;uy?mfwglkyl Simbﬁﬂ?fﬂﬁtﬂhf&dun;%bsﬁmted saturated

i heterocyc a subs u or unsubstitute

(bet er ocy%:ll yl>/) (a %Qr%fycyr# %8’3?%{3??"3“%‘{3%{;’{ PP%‘F%'&“‘EH hetgracyp¥loryaliod groups,

(het erocycl yl ) ( asgblst)mmi powdsiitystituted Wpdriokilye grodps, WP Subasthiel Ut SbuidrkRedy al Kyl
groups, substlt Fd clé[lunsubstltut ed hydroxyal kyl groups, substituted or
unsubsti tuted arv y roups or substituted or unsubstituted

het erocycl yl oxyal kyl groups; R16 and R2D nmay be the sane or different and

are independently 25 sel &dt secfed GomHD, S,udrR't pioepks; or unsubstituted al kyl
groups, substituted or unsubstituted aryl groups, or substituted or

unsubstitut egs het erocycl YR G20RDSaq B ma) bk B tarhB: Bl fSosaye or .different
and are |ndependently
independently selected from H, C, Br, F, 1, -CN, -NOz, -OH, -OR* groups,
-NR*R" groups, substituted or unsubstituted amidiny! groups, substituted or
unsubstituted guanidinyl groups, substituted or unsubstituted primary, secondary,
and tertiary alkyl groups, substituted or unsubstituted aryl groups, substituted or
20  unsubstituted alkenyl groups, substituted or unsubstituted alkyny! groups,
) substituted or unsubstituted heterocyclyl groups, substituted or unsubstituted
-aminoalky] groups, substituted or unsubstituted alkylaminoalkyl groups, substimted
or unsubstituted dialkylaminoalkyl groups, substifuted or unsubstituted
arylaminoalkyl groups, substituted or unsubstituted diarylaminoalkyl groups,
25  substituted or unsubstituted (alkyl)(aryl)aminoalky! groups, substituted or
uasubstituted heterocyclylalkyl groups, or -C(=0)R® groups;

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



s’?l ected fromH, substituted or unsubstituted al kyl groups, substituted or
unsubstituted aryl groups, substituted or unsubstituted heterocyclyl
groups, WO 02/22598 PCT/ US01/ 42131 -57 -C(=OH, -C(=0 -al kyl groups,
(=0 -aryl gMOBELIE(=O) NH2, -C(=O NH(al kyl) groups, - C(2CYNBEf11At)
groups, -C(=O N(al kyl)2 groups, -C(=ON(aryl)2 groups,

-C(=O N(al kyl)(aryl) groups, -C(=0 O al kyl_groups, -C(=0 O aryl groups,
substituted or unsubstituted heterocyclyl ai*kyl groups, 5 substituted or
unsubstituted am noal kyl groups, substituted or unsubstituted

al kyl ani noal ky! ghu@siBsitusd el HrBipsos BAH&&Q%H:L#% 1@%@
groups, substituted or unsubs ftii%d %ryl am noa &ﬂu %Ll%}d ?Jitut ed or
unsubst it ut ed é}l‘aﬁupmlrﬁfmbme@pwgy, secqhdary, tapd eemnaw alkbgriowpsi, t ut ed

| kyl I I
(8t L L it ) S BRI Mo o o

g(( 3 NE hﬂ( elr ;Jéyww-)@f@mﬁwed QIEXIWDEN@gs %shl%stlhmdafd rmmlsmht)ed gftemrsﬁct ; lyl

a subst i or ut e
bet er ocycl yl ant fgn%ggkgﬁ%ﬁjr%iu%s US%EWPEI(F@&Y& rﬁrﬂﬂ?@tl (U?ig RIMPbxyal kyl
groups, substi tuulsdmtud on masubstinkted AreidoslioN @xoupk, kerbstiitel R SunsulistiREd t ut ed or
unsubsti tuted ar X aP\{%lpggroug% or ,substjtuted or unsubstituted 15
het er ocycl yl oxy& g‘f‘x‘tf ubptifutedhon unsybigieyed diglicdamingalkd preups
di fferent and awksbstitufed@p anabsiinkd :§e|1ﬁfﬁ'kﬂ.ﬂkyf r@@sHsutfsNh@dor Wjﬁétﬂé& groups,
-NH(aryl) group , - iélal kxl)z groups, -N(ary é@wgrou ps, -N(al kyl)(aryl)

groups, - NH( bet g@?“ﬁ%ﬁgb-“‘ll‘ﬂdﬁlit"@?‘tﬁ’é Ka%%]@ybmml@ﬂs

- N( het er ocyaby! chﬁlw|shbsﬂﬁ1@éan§,un&gsu*rmé@ﬁét%&¢aﬁ oo YRS - subdiBRdd §rut ed Or
unsubstituted a rou substltut ed or nsubsti't Gt el 'aryl groups, -OH,
substituted or ted Ak exgupgr whpguted guinsphstititedchikexyalkd ghsips,t ut ed
het er ocycl yl gr@wgﬁ - NHOH,
-N(al kyl ) CH gr oups mtﬁggﬁéﬁgﬁﬁﬁgrﬁ}%%%? okﬁy%?%f@{%leﬁwa?%ﬁ%séﬂw

-N(aryl) O al kyl 61"@@&5’ NQ%\‘IE(%P);D aryl groups, or -N(aryl)Oaryl groups;
25 and R32 is selected fromsubstituted or unsubstituted al kyl groups,
substituted or unsubst it geeckeRE¥ FOMAHPSrou Eor sy bLBHE duinkasybst | t ut ed
het erocycl yI gr ougm

unsubstituted alkoxy groups, substituted or unsubstituted aryloxy groups, -NHa,

substituted or unsubstituted alkylamino groups, substituted or unsubstituted

arylamino groups, substimated or unsubstituted dialkylamino groups, substituted or

vosubstituted diarylamino groups, substituted or unsubstituted (alkyD)(aryl)amino

groups, substituted or unsubstituted alky] groups, substituted or unsubstituted aryl

20  groups, -C(=0)H, -C(=0)-alkyl groups, or ~C(=0)-aryl groups:

R is selected from substituted or unsubstituted ary! groups,
substituted or unsubstituted heterocyclyl groups, -C(=0)H, -C(=0)-alkyl groups,
-C(=0}-aryl groups, -C(=0)0-alkyl groups, -C(=0)O0-aryl groups, -C(=O)NHz,
-C(=0)NH(alkyl) groups, -C{=0)NH (aryl} groups, -C(=0)N(alkyl) groups,

25  -C(=O)N(aryl): groups, -C{=0)N(alkyl)(aryl) groups, -NHz, -NH(alkyl) groups,
-NH(aryl) groups, -N(alkyl)2 groups, -N(alkyl)(aryl) groups, -N{aryl)z groups,
-C(=0)NH(heterocyclyl) groups, -C(=0)N(heterocyclyl): groups,
-C(=O)N(alkyl)(beterocyclyl) groups, -C(=0)N(aryl){heterocycly!) groups, or
substituted or unsubstituted heterocyclylaiky) groups;



V[§02122598 PCTI USO01/ 42131 -58 I n anot her enbodi ment, the present invention
provides a third group of conpounds having the general formula | above

Wi th substitue %uéﬁ ected from the following: Y is selected from-OH, SH
al kyl thio grouﬁé’ thio groups, -OR 0 5 groups, -C(=0)-ReTVEOEIRY
-NR12R"' graoups, -CN, substituted or unsubstituted al kyl groups, substituted
or unsubstituted al kenyl groups, substitutgﬁ_or unsubsti tuted al kynyl
groups, substituted or unsubstituted aral kyl groups, substituted or
unsubstituted heterocyclyl al kyl groups, substituted or unsubstituted

al kyl am noal kyl groups, sdb‘éimsbl@ctettifrom HindUih s INH(aikgl)l grbiupd, kMHmlmg.a,higy

groups, 10 substi unsy tuted substituted
or unsubstituted Ng&ﬁ%ﬁ mu Snoa{%w g&”B&p@Wﬂnﬁﬁ{ﬁ“\éﬁ ; Qﬂé’glﬁ’l t ut ed
(al kyl) (aryl)ami rmipk,yN(hegarmmsnz groigs| HU@IkeD(heverod Iyl Parotdsy L@Alkyl groups,

heterocyclylanln bstituted or unsubstituted heterocyclyl
groups, substitut esry%gr %F‘fsf}ﬁ?ét@tf"legf’é'd"sﬁ spiuterd alkyh groups; 96 sybstityted @t or

unsubstltutedSheumﬁﬁﬁﬁﬂhyh@Kgahhyl groups, substituted or 15 unsubstituted
bydr oxyal kyl groups, substltuted or unsubstituted al koxyal kyl groups, or

substituted or unsubstltut roups; Z is. selected fromOoO, S,
or NRLO groups; R, X‘i—‘?‘f%‘%{?ﬁé '?SH@‘@MWSW‘?‘*M@O‘WM are

i ndependent | y selsﬂﬁhmddfoi QﬁBubi;nnﬁEd arfll grodps, dr subdethted A dasubsfitited nélbeyGHouPS,
20 -NR16R17 groups, substituted or unsubstituted am di nyl groups,
substituted or @H¥BBst it ut ed guani di nyl groups, substituted or
unsubstituted primry, secondary, or tertiary alkyl groups, substituted or

unsubstituted aryl groups R‘%Mbﬂédtﬁlﬁ@dfp&ubsum&ubﬁﬁﬁbﬁtﬁde@dlkﬁ% up§] 0ups,
sub tituted ubst| t ut ed, al kxng lu,ﬁ%r oup substituted or unsubstituted

bet er ocyclyl qgr ofﬁS Ui O5 pRsppstl @%s@i‘ﬂ‘%@'ﬁ%'ﬂﬁ%@ﬁlhﬁtﬂmlg:ﬂ)dups
substituted or urgmub@tmﬁuﬁlﬁ&ya%r&iﬂsadﬂrlﬂﬁﬁﬂé%s QAL RSbstifita S uhstib§ifuted’

unsubsti tuted di Iam noal k roups substituted or unsubstituted
aryl ani noal kyl gf ‘Wﬁébé‘ﬁg'ﬁi prylagHneigraugs subistitatat Ry |

groups, substit uh@ﬁmﬁfmdﬂ]ﬂld;h&ﬁinb gtoups, (sﬁﬁskiﬁxkéd(o@'h)ﬂu):ﬁﬁﬁi@@ﬁ:ﬁb&'lmﬂﬂ@ §p89
substituted or substituted beteroc | al kyl groups, or -
u ted or unsubstituted (a]kyl¥ )ammo groups, -C(= O)H -C(= )alkyl
15 grouwps, ~-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(alkyl);
groups, -C(=0)N(aryl)z groups, -C(=0)N(alkyl)(aryl) groups, substituted or
unsubstituted heterocyclylalkyl groups, substituted or unsubstituted aminoalkyl

groups, substituted or unsubstituted alkylaminoalkyl groups, substituted or

20  unsubstituted dialkylaci:inoalkyl groups, substituted or unsubstituted arylaminoalky}
groups, substituted or unsubstituted diarylaminoalkyl groups, substituted or
unsubstituted (alkyl}aryl)aminoalkyl groups, -C{=0)-heterocyclyl groups,
-C(=O)—O—heterocyclyl groups, -C(=0)NH(heterocyclyl) groups,
-C(=0)N(heterocyctyl): groups, -C(=0)N(aryl)(heterocyclyl} groups,

25 —C(=0)N(alkyl)(heterocycly]) groups, substituted or unsubstituted
heterocyclylaminoalkyl groups, substituted or unsubstituted hydroxyatkyl groups,

substituted or unsubstituted alkoxyalky] groups, substituted or unsubstituted
aryloxyalkyl groups, or substituted or unsubstituted heterocyclyloxyalky! groups:



V\b 02/ 22598 PCT/ US01/ 42131 -59 R5, R6, R, and R8 may be the sane or
different and are independently selected fromH, d, Br, F, |, -NX®2, -OH,
- OR79 groups, 1 groups, -SH, -SRl2groups, -S(=0 R2' groups,
-S(=0) 2R21 gr thégglzggl substituted or unsubstituted am diPWﬂ’S@’r"Bb’ﬂs,
substituted or unsubstituted guanidinyl groups, 5 substituted or
unsubstituted primry, secondary, or terti_g_y al kyl groups, substituted or
unsubstituted aryl groups, substituted or Unsubstituted al kenyl groups,
substituted or unsubstituted al kynyl groups, substituted or unsubstituted
heterocyclyl groups, subRBliit sdeettddronuRs uOHY ibsfite@d of isuBdiniQPdlkosy 9r oups,
substituted or unsubstitute di al kyl am noal kyl groups, substitutéed or
unsubstituted arf %ﬂ%ﬁﬁ\#%?ﬁﬁ%ﬁ'&%%ﬂ@%é%rmm%ﬁ tuted -

di aryl am noal ky|ungutstited afkylading iro)sh, QibsHsA: bhiubl@bted arylamino groups

(al kyl') (aryl)am nga,l I%r%l gr Qups, .substituted or uns_ubst??ut ed ’

het er ocycl yl al ky TSt ?)‘s‘{ns‘!bé{‘)@@%‘@’t‘%ﬁg groyugh Sehstipedpr gnsubsidutod t i t ut ed

am noal kyl gmuﬁﬁmlaﬁﬂﬁbsérbﬁﬁdt%stﬁﬁte&'ﬂﬁbﬁ%%étﬁtﬂ%ﬁe@]ﬁﬁ(gz%j&%ﬁ éjﬁ‘%;spt noal kyl

groups, substituted or unsubs_tl tut ed bydroxy ituted or
unsubstitut ed alSRbsEed@rungibsimied alksl grobps, isthstintbdor vosubstivsted anyt grdups,

aryloxyal I ryl greupgyg Ol SRSk _ppspbstituted heterocyclyl oxyal kyl
groups; R9 and ngzgm)ay’ t% t@ﬁgﬁéggﬁ%}ﬁ%ﬁéi ?Fepggﬁyi g0 e i ndependent |y
selected fromH, -OH, subsltitutgd or unsubstituted al koxy groups,
substituted or unsubsti tRf el BY pagbg the ssmswor diffdrint amisys iridependehtlyr

o oups,  Subst ¢ it oo or SRl o Eltofls, WRSHNEN ot HhSteid i or

groups, substituted or unsubstitute ups, d or
unsubstit ut ¢ di2EH Erens.rebssitssedoes, unsulisiiedbieedocpelyl groups paibitituted o

(al kyl) (aryl) antg, igH}Bﬁ i or~unsubsti tut ed al kyl groups,
substituted or ungsi%f)tg{“%}lggtg ar y%k}gté(%ﬁl g C-(C?i%) a,s(—-(%(@@)'gﬁﬁ“%fl groups, or
-C(=0) - aryl gr oupéTOP&FYRIOUPSss -Clet @)NHed-C (-eDNH(hRY1) Estpy] -O(=OyNIIast) t ut ed
al kyl groups, il lnsubsti_ It aryl groups, stituted or
unsubstituted hete %’c%l W“’B%‘P’gﬁé",’l’ssu‘%@tﬁ%fﬂél 6%“‘?5‘@%5’56% aryl)
het er ocyc IC%/I al) kgrougs,csup‘simtetﬁ(r:c@dﬁstimcd:@ﬂﬂj)oaﬂdykgtbulg[ ﬁibél?‘ute;l of miibstibiydd
groups, -C(50) O . oups, -C(=0) O ar roups, . - C(=0) NH2,
P50 hal 151 ) By Bltelhd ’gwmﬁ%’é‘%‘iﬁ? o Prypdined ity imoymeliyigrvps
groups, ; - C(=0) Newtrstituled oy uowbsitated oy Bhriifcalitgy biolsy, yibstigfed WP Snsubstituted
diarylaminoalkyl groups, substituted or unsubstituted (alkyl){aryl)aminoaikyi
groups, substituted or unsubstituted heterocyclylaminoalkyl, substituted or

unsubstituted diheterocyclylaminoalkyl, substituted or unsubstituted

20  (heterocyclyl)(alkyl)aminoalkyl, substituted or unsubstituted
(heterocyclyl)(aryl)aminoalkyl, substituted or unsubstituted alkoxyalky! groups,
substituted or unsubstituted hydroxyalky!l groups, substituted or unsubstituted
aryloxyalky! groups, or substituted or unsubstituted heterocyclyloxyalkyl groups;

R' and R” may be the same or different and are independently
25  selected from H, substituted or unsubstituted alkyl groups, substituted or

vnsubstituted aryl groups, or substituted or unsubstituted beterocyclyl 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,



V\dﬁOZ/ 22598 PCTIUSQO /42131 -60 -NH2, -NH(al kyl) groups, -NH(aryl) groups,
-N(al kyl' )2 groups, -N(al kyl)(aryl) groups, -N(aryl)2groups,

-C(=O NH( heterocycl yl ) groups, -C(=0 N(heterocyclyl)2 groups,

-C(=0) N(al kyl ) MoR@#8%ycl yl) groups, or -C(=0 N(aryl) (het Caaiselazi3
groups; 5 R' is selected fromH, -OH. al koxy groups, aryloxy groups, -NM
-NH(al kyl) groups, -NH(aryl) groups, -N(alkyl)2 groups, -N(aryl)2 groups,
-N(al kyl) (aryl) groups, substituted or uns‘t?é‘sti tuted al kyl groups,

-NH( bet erocycl yl) groups, -N(heterocyclyl)z groups,

-N(al kyl') (het er ocygLphn, .g:gg]pp%}kyp rodpiDSEIL O &g Bbups WOELBRHS Ut ed aryl

groups; 10 R12 is selecte rom H, substituted or ‘unsubstituted al kyl

groups, substi t ulaOBYH@HY1) issavps.ciCé OMNEHand) grayes, -&~ Q) Malkyilk gtoeps, or
bstituted hete¢o ) Ryl f pon _ tituted
unsubstituted het ey ogyehih) gﬁ&%%( &N(é\ﬁ%ﬁ%&ﬁ?&@ , E;?_r_szb %F&S‘Iﬁ%gp; or

unsubstituted al kyl 8r oups, stitute itute
substituted or unS{mEI-ayl ewupse sehstiwied|oy hnsubstignaiipsrocyGylaligl kowps, gr oups,

yl - NHR ' ; titut t I | kyl
aroups, Subst it urbiroreth Shoubitliby Bhind R 82bd IO SOSEHE Ui e or
unsubstituted al kjlyamiratkykgroumsr aubstptes abadsitistitued dilklasingsiy oy
di al kyl anri noal kyl S, S tifuted.or, unsubstituted aryl am_noal kyl
gr oupg, subst i tﬁsflbesgg’gclrd%ﬁ Hﬁﬁ@ﬁ?‘iﬁ%@“‘b‘?"%l SRS o pd Efr%’tﬁ‘bbé‘,’m?ﬁbs%/i t ut ed
or unsubstit ut ed d2yl{intalkyl geoups,)sabetanel df thsu@sRutas RS dmfakyPr
unsubsti tuted al kyl am EE‘@&EU‘?‘S ubstituted or unsubstituted arylam no
groups, substitut RSB P?)i?{yi&m“aﬁva PR hbRETgY U EOuRS Ubst i t ut ed or

bsti t ut ediodi aCy @NHYEe ) ta( id ut ed

LI (oo ac e IaBORUB pEMEEUC0 S Sbock A 0 5,
groups, -C(=0 O é&k’%ﬁﬁg‘ﬁnﬁ’%‘?‘@wﬂ@@% y&@@bﬁﬁ?&k)’l)ﬂﬂﬁ@yﬂm gromps,
-C(=0) NH( al kyl htife subaitdrie. R - roups,
- g(( :Og N( <(31r yl {2) grgoumg, d-OTC(G:‘:O)Q%L\}( al kyci{é)ra(’cg‘ras(l) gr%lp%(sr?]%g@%@hae%e?ocygl yl
groups, -C(=0)-0OY %mewdmxyamﬁgﬁps*segwwwwa@m% rNcb3yyaliy bgrpups,

- C(=0) N( bet er ocy ghpslithi2a @F @ i T Ma&lfy h )
- g(( :Og Ng aryl) hgt eljréoaéyclgg‘/_l ?bgﬁsrng{ljﬁa,]%ubs %(%/rh%ééga&:)%;’ﬁ%}siu %’{Qntsﬁ{sg%%

02/ 22598 PCT/ sth‘a'?imyloxyalk% groups;

R", 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)2 groups, -N(aryl): groups, -N(alkyl)(aryl) groups, -NH (beterocyclyl)

~ groups, -N(heterocyclyl)(alkyl) groups, -N(heterocyclyl){aryl)} groups,
20 -N(heterocyclyl)y: 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, -NHOH, -N(alkyl)OH groups, -N(aryl)OH groups, -N(alky1)O-alkyl
groups, -N(aryl)O-alky! groups, -N(alkyl)O-aryl groups, or -N(aryl)O-ary! groups;
25 anmd '

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



Bl het er ocycl yl am noal kyl groups; substituted or unsubstituted

hydr oxyal kyl groups, substituted or unsubstituted al koxyal kyl groups,
substituted or_unsubstituted aryloxyal kyl groups, or substituted or
unsubst i t ut ed "HeYZ2B8ycl yl oxyal kyl groups; R15 and R' nay PETaisevesste or
different and are independently 5 selected from substituted or
unsubstituted al kyl groups, substituted or_unsubstituted aryl groups,

substituted or unsubstituted heterocyclyl “gtfoups, substituted or
unsubsti t ut ed heterocyclyl al kyl groups, -C(=OH, -C(=0 -al kyl groups,
-C(=0) -ar yI groups, - C(=CuNidother %ﬁ@)ﬂﬂ(&héﬂ?ﬂc&nﬂfn@&ﬂﬁm pr&(tdt@ an‘é g

=0 N(al Ryl) (aryl)

groups, - O)N( O N(aryl)z groups -
10 groups, subst? %B@%?Lﬂmgﬁ?‘?{?@&ma% @}'rbéﬁétp@ts seigoted iftont ed or

unsubstituted ahkjouawingoal kyl groups, substltut ed or unsubstituted

di al kyl am noal kyl gr oups substituted or unsubstituted aryl am noal kyl
groups, substituted or ubstituted di ar | am noal kyl groups, substituted
of unsubstituted (al kyl )( S sejesier fepm 1QH. SHyraionlio asoupst arylibie grawps, -OR™

unsubst i t ut eds hegrapeCYgLy)am ﬁ@@ﬂskmuﬁuﬁ’x%%% g(tjﬁdsd?rgutééd UP RS ked ed
Ubst

di het erocycl yl am noal kyl , substituted or
(bet erocycl yl ) ( ARy ETPuPS. Sehsiivied or sle@bsumtq:t dkenyt gronp isstistitutedan

(heterocycl yl) ( afp¥ibliidki t hs yted al kQ al kyl
groups, substituted or gﬁg&b?tt Pt e?fghﬁ%rog%ug{bﬁwgr oatéfﬁi EToups, Sphst "é’fd or
unsubsti t ut ed altfWhgtmtﬁyhetgmb@,lmlgrospdosubsnmtaadxmnsuhmuteat i tuted

het er ocycl yl oxy }é|n ol e sa or different
and are i ndepen?lﬁ aﬁegrémfléd Lﬁjsg%%alor g'ffBE W‘gﬂ ?‘ﬂ’ét ed al kyl
groups, subskd t Lﬂli@dmtﬂd oruns:bmruted aityfachisoaidy] gb@psp&bs@ﬂhte&lébﬁhdubﬁﬁﬂéh or
unsubstituted h roups e the sanme or different
and are indepen?ﬂiﬁ){%ﬁ%8 “gﬁ ?P%ﬁtﬁa‘”éﬂg@t’?? é‘ghﬂ}(ﬂéﬁﬁ%‘ﬂﬁg‘tlﬁlut ed al kyl
groups, substit grags, anbsﬁﬁmrmuﬂasmsmmmdetabwclmumm%% § | subktiRReddr

S, NI e e e e B
grc?u%)s N - IC(k |O§ E\I(saﬂskmieﬁ br gfisubigituted h&lxo@):‘?(@}”ml Brhps, Lbﬂﬁcsinmct)t)td or

al kyl) (ar roups, .- Oaryl groups,
substituted or ﬁ%kﬁ) ‘f‘ﬂﬁé‘a‘yﬁ@ I&IB‘WCSI“?‘Y"QFR‘%/?’ ‘@F'&)‘&B@tﬂd\ﬂ%ﬁm BOWPS,
PCT/ USOl / 42131 -obshbstituted or unsubstituted aryloxyalkyl groups;

u

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, 1, -CN, -NOz, -OH, -OR" groups,

20  -NR"R" groups, substituted or unsubstituted amidinyl groups, substituted or
unsubstituted guanidiny! 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

25  aminoalkyl groups, substituted or unsubstituted alkylaminoalkyl groups, substituted
or unsubstituted dialkylaminoalky} groups, substituted or unsubstituted
arylaminoalkyl groups, substituted or unsubstituted diarylaminoalkyl groups,
substituted or unsubstituted (alkyl)(aryl)aminoalky! groups, substituted or
unsubstituted heterocyclylalkyl groups, or -C(=O0)R";



sulistituted or unsubstituted am noal kyl groups, substituted or

unsubstituted al kyl am noal kyl groups, substituted or unsubstituted

di al kyl am noal w(i%z%g%klp substituted or unsubstituted aryl am noal kyl

groups, substitu unsubstituted diarylam noal kyl grouffST/USS1/#~43% t ut ed

or unsubstituted (al kyl) (aryl)am noal kyI 5 groups, -C(=0) -heterocyclyl

groups, -C(=0 -0 heterocyclyl groups, -5 ) NH( het er ocycl yl') groups,
-C(=O) N(heterocyclyl)2 groups, -C(=0 N( al Kyl ) (heterocyclyl) groups,
-C(=O N(aryl) (heterocycly]) groups, substituted or unsubstituted h,

ocycl yl ani noal kyl groups, R’UlﬁtR’L atidRP may bdtﬂét@ﬁtdrtdﬂméhtlﬁdjmxym kyl

noubsti tutad aryREMFRRPsn e el%r@sﬁbﬁ’?%%%ﬁ“ hgonps ARARS

het erocycl yl oxyalgrydps,g-ISHum{ngi’&@s ‘ﬁgb ey ol
different and are g%{)end%?[gltlg’% sel ect ed from )NHZgllaﬁli)\l Fﬁﬁ Fpt oups,

-NH(aryl) groups,® berpeps. sugtiguted 9‘2‘”{5\*1@99@4 gﬂN@éﬂﬂjd)gn)l(pa,r yl)

, - NH( hex fiked! mar)l 2858
ng(()nger ocyf:l yl )ezsgfs))z;il fﬂo}gﬁsggg&ﬁwﬁet er f)c cl {l/r?)cglcég%%# ak}hé&%@? fq%?@ledor
unsubstituted al KPRy %@ﬁ%ﬂ arzkasglmswa@mms%/or upsithstiwted talkiemyd gooups, sgbstitipsd, - OH,

substituted or ungJuRsbittdidEMalKaNhs b BtiRRed o ﬁ”? d, or substituted
aryl oxy groups, substituted ork’ %éLpr%u(Bt ut ed @%%@3"8&%"‘“&#@@@11’5 NHOH,

-N(al kyl ) OH gr ouﬁ%bSllmN(l@r ynsﬂmttgmlpémnmwlql ErpupOsatiskipated 29 ugs"uoum&ed

-N(aryl) O al kyl ro roups;
anf:l R%Z) i s se%lec?{aag& rom s N&ﬁ% I%S) %31)9 txm %ns%@’s???‘?eﬂﬁgal&ﬁﬁ“@%y?é g P
substituted ol umehsirted onusdbsiturdd cgm)lammoaibyl geoUps | substinged &fuﬂdﬁb%mhﬁh' tuted

het gr ocycl yl 9r G4BT third.qroup of conpounds, at |east one of
R5, ¢R6, R7, or W@Zﬂr&n?&%?grlpg% § e‘?ﬁ"t e qvehylldl ani di nyl
groups, substi tuMpan(mmfmaupk meﬁnmludsubyﬁm@m&sﬂ]éﬁ &lpb.t ut ed or
unsubsti tuted sagw&%&&l het a 9r ups, SLbetItute or unsubstituted
al kyl ani noal kyl groups, °s gtfs ﬁ%’?% Rl dﬁ?fﬁ’&ﬁ‘gﬂ STRURE YPSHHEA Ani noal kyl
groups, substit uvmmmmrmﬁri@ﬂhﬁyauqu tgﬁﬁipﬁ, rsyﬁsaﬁtea @2 kkidbstibedAkSSaRA or
PCTI US01/ 42131 ?%@d&ﬁns&%ﬁtﬁéﬁ t‘ unsubstituted diarylam nc?a’l Kyl
groups, substitu aryloxy 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 groups, -NHa, substituted or unsubstituted alkylamino groups,

20 substituted or unsubstituted aryla;mino groups, substituted or unsubstituted
dialkylamino groups, substituted or unsubstituted diarylamino groups, substituted or
| unsubstituted (alkyl}(aryljamino groups, substituted or unsubstitated alkyl groups,
substituted or unsubstituted aryl groups, -C(=0)H, -C(=0)-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, substituted or unsubstituted heterocyclylalkyl groups, -C(=0)H,
-C(=0)-alkyl groups, -C(=0)-ary] groups, -C(=0)0-alkyl groups, -C(=0)0-aryl
groups, -C{=0)NHa, -C(=0)NH(alkyl) groups, ~C(=0)NH(aryl) groups,

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



uhsubstituted (allyl)(aryl)am noal kyl groups, substituted or unsubstituted
het er ocycl yl al kyl groups, substituted or unsubstituted

bet erocycl yl am noal kryl groups, substituted or unsubstituted hydroxyal kyl
groups, subst WAR2EAr 5 unsubstituted al koxyal |yl groups, reuasbidzgied or
unsubstituted aryl oxyal kyl groups, or substituted or unsubstituted

het er ocycl yl oxyal kyl groups; -OR groups where RI' is selected from
substituted or unsubstituted aryl groups, @bstituted or unsubstituted

het er ocycl yl groups, substituted or unsubstituted beterocyclylal kyl groups,

Q=0 H, - (=0) - a4l -

-C(=O NH(aryl) groups, @ 5 m I )é’r&% 5’528%% atyﬁﬂ?gﬁg?lgb

-C(=0) N(al kyl ) ( aF§HDs. diay groymmsti ch&ﬂhqprogy@ﬂbgmput ed ami noal kyl
groups, substitgye substituted
or unsubstitut ed@tdlégtl?@c#{%yag%éwﬁ 'f)"sfhf’a é‘fygg& B‘lPﬁS?betl tuted
aryl am noal kyl QéN(ar}sl)Jibmmtyuhfé)cgrmpsunsubstl tut ed di aryl am noal kyl
groups, substi tut ed or unsubstituted 15 (al kyl) (aryl)am noal kyl groups,

substituted or unsubsti tu ) substl tut ed or
%Qﬁkﬁaﬁ)ﬁ%gr odpq&’%g&%s‘tpl’?aq greups, -NH:

unsubstituted di heterocycl yl am noa

unsubsti t ut ed (h%@d}/&ﬂoym,(wmi) groupso il falkly g groups -Neaikigrdugs,ed or

unsubstituted ( m noal substituted or

unsubsti t ut ed hygﬁq%ﬁﬁﬁﬁ%r oups Edu%élf'f'tlﬁé‘ttg%d&ﬂ‘gﬁﬂgﬁ??sflim@?'@wcﬂlﬂ)

al koxyal kyl gr ogpsps,sdifsitérbeptciyt): groupunslutaﬂ@l)(mtee@tyagn)%wjpgxdfa_,hﬂfsyi{m&r&ups or

substituted and %%L%%m?tt?% ied het erocycl yl oxyal kyl groups; -NR20R21 groups
C

where R2 is sele YSE¥PSt ut ed” or " unsubstituted heterocyclyl
groups; -NR20R21 groups where R21 is selected fromsubstituted or

unsubstitutd@ het er ocyclK¥ isgelectpd from®, sDstimted gridsuttigitedGUGHPBups =O) NH2

-C(=O) NH( al kyl) ur""m.ﬁ %‘) O N(al kyl') z gro s
-C(=O) N(aryl )2 group Dr&ué%fq\%ﬁé WY ("é‘g‘yf"jp‘%ﬂd}ﬁ%‘“ ’Ef(’h"@}‘@‘%\‘t ups
-C(=0) O aryl gr emvss; substltut ed or unsubstituted am noal kyl groups,
substituted or unsubstituted al kyl am noal kyl groups, substituted or

unsubstituted dial kyl amgoal tute stituted
aryl ani noal kyl groups, swubgtslétxﬁ?&fﬁg eistﬁ‘rltbssﬁg&t&‘t Qe s‘aﬁlﬁaﬁ‘ﬁ%ﬁﬁrﬂ'&il kyl
groups, substit E}tbé@uﬁﬂ Ou mbsﬁuwmargtigr&@s( aubkiyehied ar yhshbdtinfiebleetbeyBi PUPS,
Substi tut ed';er ar c I am noal k substl tuted or
unsubsti tuted hydr xya g’g%ﬁ& t"t‘h’t eﬁﬁﬁ’r%"&?&?‘g@@
PCTI USO / 42131 hq;erocyclylalkyl groups, subsnmtcd or unsubstifuted aminoalky} groups, substituted

or unsubstituted alkylaminoalky] groups, substituted or unsubstituted

diatkylaminoalkyl groups, substituted or unsubstituted arylaminealky! groups,
substituted or unsubstituted diarylaminoalkyl groups, substituted or unsubstituted
20 (alkyl)(aryl)aminoalkyl groups, substituted or unsubstituted alkylamino groups,
substituted or unsubstituted arylamino groups, substituted or unsubstituted
dialkylamino groups, substituted or unsubstituted diarylamizo groups, substituted or
unsubstituted (alkyl)(aryl)amino groups, -C(=0)H, -C(=0)-alky! groups,
-C(=0)-aryl groups, -C(=0)O-alkyl groups, -C(=0)O-aryl groups, -C(=0)NH,
25 -C(=0)NH(alkyl) groups, -C(=0)NH(ary1) groups, -C(=0)N(alkyl). groups,
-C(=0)N(aryl): groups, -C(=0)N(alkyl)(aryl) groups, -C(=0)-heterocyclyl
groups, -C(=0)-O-heterocyclyl groups, -C(=O)NH(heterocyclyl) groups,
-C(=0)N(heterocyclyl) groups, ~C(=0)N(alkyl)(heterocyclyl) groups,
-C(=0)N(aryl)(heterocyclyl) groups, substituted or unsubstituted



ungubstituted al koxyal kyl groups, substituted or unsubstituted aryl oxyal kyl
groups, substituted or unsubstituted heterocyclylal kyl groups, or
substituted or unsubstituted heterocyclyloxyal kyl groups; or -C(=0O Ru
groups where R 9282%8| ected fromH, -NH2, -NH(al kyl) groupeT/usonsiar yl )
groups, -N(al kyl)2 groups, -N(aryl)2 groups, 5 -N(al kyl)(aryl) groups,

-NH( heterocyclyl) groups, -N(heterocyclyl )(aI kyl) groups,

-N(het erocycl yl)-(aryl) groups, -N(het erocycq yl )2 groups, substituted or
unsubstituted aryl groups, substituted or unsubstituted aryloxy groups, or

substituted or ungubyLilishEitha V&bt g& k
enbodi nent, the present mvenm?ltﬁaﬁc%npdatgtseg u%sd%%glkg‘%%ﬂfg Mira 1 in
whi ch the substl tsieshituseddersmeitistiaited alkoxyabkyt gmepsasﬁlmumteu or gmsobqumtﬁi corrpounds

ooy 6 5 RSl ke VBt 3 i

unsubstltuted al kyl groups, substi tuted -or unsubstltuted al kenyl groups,
substituted or 15 unsubst|RU@EUREMyhythcqmgpsdif@ubsmtammdkpaudemly

et er ocycl yi al'kyl e bR 4RI Edybishitcn Slot OSBRI oot
groups, substitutaed gmp&m@mﬂmm@bmwb&yﬂmmlgmm guistipaed or Subst i t ut ed
G ar'yi am noal kyl e Stied Bt PRI ET S e TR Ol -l arois, |

(al kyl) (aryl ) am rO6+@)hryP grogso uixssO)sih SO0 NH (0ky gt ses S IG(Hah BH (ary

g oups, _subst | t uBEobr-CrOBal iRt ety Qg FowspS ey Earn?cyc' g
unsybst i t ut edioh etgﬂj’upfs)éﬁb.ﬂnﬂeﬂy@dﬁWbstﬁiit&lJﬁﬁlnoﬂkbh Shupblt @6stffted déRRsBSIEY €d
hydr oxyal kyl grou |tuted or unsubstltuted al koxyal kyl groups, or

substituted or beFounsy substiruted. o7 unsistityeed dﬂ’q’iﬁﬂ?'%o%l gewmsd from O,

S, or NR' gr OUps ,su’d?tlmte%r ulidbstiéh R\Iralaﬁ[ﬁ%albﬂ énk\g\lsﬁﬁﬁmﬂéd & dobabbeiiba and are
i ndependently selected fromH <, , -OR15 groups,

_NRL6R" groups, SiEpdamiopalkyl Brups, subsEeied on pabsimed W‘)@ﬂéﬁmﬂoa@ﬂbst i tuted

or unsubstit ut edra@panrishifidd &mw&:mt%&b%/é lyRchitdany SRkl 4f ed primary,
secondary, or WO 02 22598 PCT/ USQ1/ 02131 -65 ferti ary al kyl groups,

substituted dP uHeYBEwed dibeieraeyelylamienabiay], substignadiqragpbejtuted
{(beterocyclyl)(alkyl)aminoalkyl, substituted or unsubstituted

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

substituted or unsubstituted hydroxyalkyl groups, substituted or unsubstituted
aryloxyalkyl groups, or substituted or unsubstituted heterocyclyloxyatkyl groups;

20 R'® and R* may be the same or different and are independeudiy
selected from H, substituted or unsubstituted alkyl groups, substituted or

unsubstituted aryl groups, or substituted or unsubstituted heterocyctyl groups;

R and R* may be the same or different and are independently
selected from H, substituted or unsubstituted alky! groups, substituted or
25  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(alky!) groups, -C(=0)NH(aryl) groups, -C(=0)N(alkyl): groups,
-C(=0)N(aryl): groups, -C(=0)N(alkyl)(aryl) groups, -C(=0)0-alkyl groups,
-C(=0)O-aryl groups, substituted or unsubstituted heterocyclylalkyl groups,



u@substituted al kenyl groups, substituted or unsubstituted al kynyl groups,
substituted or unsubstituted beterocyclyl groups, substituted or
unsubstituted am noal kyl groups, substituted or unsubstituted

al kyl am noal kYO 8¥B8f¥s, substituted 5 or unsubstituted di aldopnmsiseal kyl
groups, substituted or unsubstituted arylam noal kyl groups, substituted or
unsubstituted diaryl am noal kyl groups, substituted or unsubstituted

(al kyl) (aryl)aninoal kyl groups, substitute®or unsubstituted

het er ocycl yl al kyl groups, or -C(=O R18 groups; R, R6, R7, and R8 nay be
the sane or diffgeahht itled AAHSR ected fromH C, Br, F,
I, -NO2, -OH -OR 3?533‘3‘,‘&?‘%&52“"8"%21 g?‘gﬁg@"!’s}:@‘-%&?ﬁ&%ﬁ ted o Loy Ro3
groups, - S(=0) 2rikyigninapkyl graxs, substisted ertupshibsituted dallyRimihasligd gghsli ny|
groups, substit . J T ut ani di nyl groups,. substituted or
-unsubstituted pﬁlﬁ%}t@t@d?ﬂ%ﬁé%b@eﬁ %ﬁa[?'g?%g@%ﬁ’%yﬁ“ﬁ?@uﬁﬁm&ﬁ%‘[eﬁt uted or-
unsubsti tut ed ardaryocudky] grobsst subsdtendd or wnsabsngéd (alkyD@rajakiamlkypr oups,
substituted 15 gmlkmsg@qs_t(%’)t u%ed llken‘ii’lé %QE:BS substituted or
unsubst it ut ed het ersey ey yi) IHEesey! eranss 1 (FiDdrherosyryligequps.ut ed

al kyl am noal kyl -G(=GpNH(imwbsdytly gRap-CUaNBEkiod@fl). gfhupl Kyl am noal kyl

groups, substitut.ed nsybstituted aryl am noal Kyl™ groups, substituted or
unsubsti t ut ed di'gf'ypgﬁ\(aﬂﬁ'g ocYFIH, BrOuPSs b 6T PR hsferenyslyb grdupsit ed
(al kyl) (aryl) anisobstibityd ordindsHRfimted YOS bfcif1SRine4LIH td %&.ﬁ
het er ocycl yl al kyl 20 graoups, -C(=O R’ %?%gps, su%g(%h?g’uétu{é oghﬂrnsubstitut ed
ani noal kyl ~ gr oupy&sebstiisd hydrgryalkybgroupss substitutedtos dudwbstisetert slkoxyhlil growsky |
groups, subgpi t ghenREd orhssHREhed MBSy " | b MRS S et L fut ed or
unsubstituted al koxyal k})/l roups, %suﬁg%s?tggé%g‘ %rslutbﬁ%gug%g i "ﬂ'flf’étb‘"te‘s
aryl oxyal kyl gr @E‘ﬁ%",‘:y%‘ﬁ’ °§Iﬂg‘§’ﬂ groupsed or unsubstituted heterocyclyl oxyal kyl
groups; 25 R9 and R14 nmay be the sane or different and are independently
selected fromH, -OH subg®ig=ted. o RUASYIRIEL UL ps,
substituted or _unsubstituted aryl ox ritjfs, -NHg),r%lsé&ggg?ﬁJ ed or
unsubstitut ed atPeRdently sslesigdom s ik, NH (@YD growps ubBGEyDgatpsr yI ani no
groups, substit utigtyds 4 DR L) dy ) o} substijtuted or
unsubstituted diaryl amg#rftﬁ)}ﬁgr ofja}}lsyggﬂ sstl:qfalil}%{%)léﬁgi? Egogg{jnsugsqﬁrg‘%f]téh
(al kyl) (ar yFy an®Hypyr-lfsieroeyglyttaioyl) geepps - Nreterpeyelyl)(argdigmbgsy | gr oups, WO
02/ 22598 PCP/ 11 tee3diyl)s Hups Wb dindttl &hnQ ' ed gryl groups,
-C(=OH, -C(=0-al kyl gr%&zgé, p?)’r 4 6:uRosHAIH Y] BB sitftueed oF
unsubstituted aryl groups, -OH, substituted or unsubstituted alkoxy groups,

substituted or unsubstituted aryloxy groups, substituted or unsubstituted heterocyclyl
groups, -NHOH, -N(alkyhYOH groups, -N(aryl)OH groups, -N(alky1)O-alkyl

20 groups, -N(aryl)O-alkvl groups, -N{alkyl)O-ary} 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 beterocycly)
groups.

25 ' In the third group of compounds, at least one of R®, Ré, R, or R% is
selected from substituted or unsubstituted 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 unsubstituted arylaminoalkyl



-G =0 -aryl groups; R10 is selected fromsubstituted or unsubstituted al kyl
groups, substituted or unsubstituted aryl groups, substituted or
unsubstituted heterocyclyl 5 groups, substituted or unsubstituted
het er ocycl yl al 026?‘563: -C(=OH, -C(=0-al kyl groups, - @CEESOHIHHN
groups, -C(=0 Oal kyl groups, -C(=0) O aryl groups, -C(=0 NH2,
-C(=O NH( al kyl') groups, -C(=O NH(aryl) gr Bs. -C(=O N(al kyl)2 groups,
-C(=O N(aryl)r groups, -C(=0 N(al kyl )(aryl% groups, -NH2, -NH(al kyl)
groups, -NH(aryl) groups, -N(alkyl)2 groups, -N(al kyl)(aryl) 10 groups,
-N(aryl)2 gr oups,grm@é —Qbmtaﬁ&ﬁmyﬁhw hxaﬂ,ﬂﬁbﬁﬂ&alkyl g%pso)sﬁifsht%&eawcycl yl)2
groups, -C(=0 N(al )(beterocycl yl.

-C(=0) N(aryl )(het"é’f‘%[% @K%ﬂ&@mqagw} &rOuRs;, é'&sweﬂrobmwsmm aI koxy

groups, aryl oxy Qi@ elyl’a‘m{'l?mu ps Nab @it or GHERReq b Ntﬁ(oef
-N(al kyl' )2 groups, - groups, 15 -N(al kyl') (ary groups, substltut ed
or unsubstituted %‘PWI supbtigitgsso f“ﬂNqé hﬁ%?’bﬂangmg?SowgﬂmtﬂNéhet erocyclyl)2
groups, -N(al kyl JGh& bstituted
Ayl aroups. iz waPARPEE MR pky Ol R SRl BNl B o B O
groups, substi t 19f sebstiuted oy ubsbstlmﬂddmtemtyﬂylgmllhﬁgroops sOBé?tgmupk Mle:erR"
unsubsti tuted he I URS ect ed stltuted
tlse.{ %ﬁéﬁ f%h sugs%tt%do I bl:}yfmtgé a:'y? Eroups, gl%bs{xla{n 8 81* F

or unsubstituted a groups,
substituted or urhantmsyaiyltgrmqbs hebsanm@lyﬁluyiubstgmemb&cmeﬁjlallqdl gﬁmys gr oups

aryl ox roups, doru erocycl yl al kyl
grgupsy gubs!tol t ut e{}z%»f 6’@ ‘ﬂf@ﬁ‘* &( g})ﬁﬁ@ )sﬂ%‘éﬂs?/t ut eé 25 or
unsubst i t ut edoal ky(@mamqaiyl)rg‘bupgncchpmbl@mpm grongsedC(e0) NS R Shdupsit ed

di al kyl am noal kyl g_ag)tﬁ) S( §t I tut e subst I tut ed aryl am noal kyl
groups, substitat (@B Erqupt- é r3Psbsued singdlisyl sEUPS ubst i t ut ed
or unsubsti t ut ed sulisBfutedio} Qasudtihadsa m@@dnhﬂdan@[ StoRss, sitdinstel b tuRtbDituted

unsubstituted al no oups, substituted qor unsubstituted arylam no
groups, substit ubéh‘ygm‘?ﬂ?g‘ﬂb%rf"l‘ﬂsu?“@ﬁ‘w erapsuhsymtepaniiapgaliyh grovps, 67
di al kyl ami no gr ougsituted a8 ihdubbifEbdQiaris BRI 1T, SbATMASH AXLSHRERS -

P80 ol ot 95, o B haciincatkyt grougs, dutateiied or unbabetiured heteroey ylatain

-C(=0) - al kyl ‘gr olfyD{aryhaminoalkyt group yelylaminoalkyl
groups, substituted or unsubstituted diheterocyclylaminoalkyl groups, substituted or
unsubstituted (heterocyclyl){alkyl)aminoalkyl groups, substituted or unsubstituted
(heterocyclyl)(aryhaminoalky! groups, substituted or unsubstituted hydroxyalkyl
groups, substituted or unsubstituted alkoxyalkyl groups, substituted or unsubstituted

20  aryloxyalkyl groups, or substituted and unsubstituted heterocyclyloxyatkyl groups;
-NR™R* groups where R™ is selected from substituted or unsubstituted heterocyclyl
groups; -NR*R? groups where R is selected from substituted or unsubstituted
beterocyclyl groups, -C(=0)H, -C(=0)-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)2 groups, -C(=O)N(alkyl)(aryl) groups, -C(=0)0-alky] groups,
~-C(=0)0-aryl groups, substituted or unsubstituted aminoalkyl groups, substituted
or unsubstituted alkylaminoalkyl groups, substituted or unsubstituted -
dialkylaminoalky] groups, substituted or nnsubstituted arylaminoalkyl groups,
substituted or unsubstituted diarylaminoalky] groups, substituted or unsubstituted

30  (alkyl){aryl)aminoalkyl groups, substituted or unsubstituted heterocyclylaminoalkyl
groups, substituted or unsubstituted hydroxyalkyl groups, substituted or



-g:O)-aryl groups, -C(= 0)O al kyl groups, -C(=0 O aryl groups, -C(=0) NH2,
C( =0 NH( al kyl) groups -C(=O NH(aryl) groups, -C(=O N(al kyl)2 groups, 5

-C(= O)N(aryl)z(%g s, -C(=O N(al kyl)(aryl) groups, -C(=0)-heterocyclyl

groups, - ér ocyclyl groups, -C(=0 NH( heterocycl ylPCTgisouszsi
-C(=0 N( het er ocycl yl)2 groups, -C(=0-N(al kyl) (heterocyclyl) groups,
-C(=O N(aryl) (beterocyclyl) groups, substituted or unsubstituted

bet er ocycl yl am noal kyl groups, substituted®r unsubstituted

hydr oxyal kyl groups, 10 substituted or unsubstituted al koxyal kyl groups

substituted or uﬂﬁ&ﬂ%ﬁﬁt&i%& alﬂé*o% s}’@{lﬁ%{u%r@%?u s 5:3%@“ éﬁqﬁ% OWPSne or

unsubsti tuted beterocycly 0 roups
di fferent and arsubstifiedennpeybistigted :l;ledeemcéyjalkymomsbet Slthlit&tdd or unstibsghfdd t ut ed

al kyl gro t r bstituted or
nsubst] Luted herarasy syt URSHERL LEI Bk Bipti Whe i iditied o
het er ocycl yI aI kyNHg,HN}Hal,kyl) gﬁmﬁi), I—NH{zﬁ:fl;QJ)oupi kMkalgn)a s, NGy grotips!

T =0 Nk )2 2 B S Htne SRS grae. W@Wﬁbﬂmﬂtﬁiﬁm

groups, substit uNeﬂmyuvs@hs)tgrbwsedv@ameﬁdm)algr&f Uﬁ%st:ﬁcwpgttﬁrtsﬁﬁsﬁgnéar

unsubsti tuted liyl am noal kyl groups, substituted or unsubstitute

di al kyl ani noal kﬂy %’QN“W%MW‘BWGWW%@EHS» pgubstiteted/orani noal kyl
groups, substit whSs@bted AELBScIy Efdﬁﬁs di aryl am noal kyl groups, substituted
or unsubstituted (alkyl)(aryl’)am noal kyl —groups, substituted or

unsubstituted beterocyclyl am noal kyl, substituted or unsubstituted
di het er ocycl yl ani noal kyl , In yetpopther grahodisnent, {hq present iveafion encompasses

(het erocycl yb) ( ab:hyduhmmaﬁdwi in WStk bitsBleRt d&@ﬁb@%ﬂ&&‘&%ﬁ %k kvl
oxyal ky

(heterocyclyl) (ar ?m noal kyl , substituted or unsubstitut
groups, substi® B(ﬁ‘ 6YTRANEG DSt i t ut ed hydr oxyal kyl groups, substituted or
unsubstituted aryl oxyal kyl groups, or substituted or unsubstituted

het er ocycl yl oxyal kyI gr oups;selddadirandOl? BH, BRYIIDE gtdiPs SAPBiPErofs! | @”t and
are mdependentlg%/ 4:?_ g from Hy&s&ggstl t ut ed or unsubst| tut fed a

groups, substit %88 or 38 -Ginstaves: EEPUPS, b $pbstinged %‘l}ws‘!bﬁ@@teéd or
unsubst i { ut ed_heker goys] ybsicupeinsWRRAEIN oo SRNAdRISL 08 R and
R2' may be e sa ifferent and are independently selected fromH,

substi t ut ed '§'t‘? Poey! gpwsst substingd or unssstirter wrallyk groups, substituted

or unsubsnmted heterocyclylalkyl groups, substituted or unsubstituted
alkylaminoalky! groups, substituted or unsubstituted dialkylaminoalky] groups,
substituted or unsubstituted arylaminoalkyl groups, substituted or unsubstituted
diarylaminoalkyl groups, substituted or upsubstituted (alkyl)(aryl)aminoalkyl

20  groups, substituted or unsubstituted heterocyclylaminoalkyl groups, substituted or

unsubstituted heterocyclyl groups, substituted or unsubstituted aryl groups,
substituted or unsubstituted heterocyclyloxyalkyl groups, substituted or
unsubstituted hydroxyalky! 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, -ORY groups,
‘NR'GRI_1 groups, substituted or unsubstituted amidiny? groups, substituted or
unsubstituted guanidinyl groups, substituted or unsubstituted primary, secondary, or



un§ubst|tuted aryl groups, substituted or unsubstituted heterocyclyl
groups, -C(=OH, -C(=0-alkyl groups, -C(=0)-aryl groups,-C(=O NH2, 5

- C(=0O) NH( al kyl lv rou s -C(=O NH(aryl) groups, -C(=0O N(al kyl)r groups,
-C(=O N(aryl)2 &q -C(=O N(al kyl) (aryl) groups, -C(=0 ®EUESpiMagsI0UpS,
-C(=0) 0-aryl groups, substitut ed or unsubstituted heterocyclyl al kyl groups,
substituted or unsubstituted am noal kyl groups, substituted or
unsubstituted al kyl am noal kyl groups, sub®Pt tuted or unsubstituted
di al kyl am noal kyl groups, 10 substituted or unsubstituted aryl am noal kyl

groups, substit uttegagraliyn R ?st sdtdiB&a of’hﬁ"sﬁﬁitﬁﬂ@@ﬂ?i'@ﬁip{,j?{uﬁ% eq SUbstituted

or unsubstituted (alkyl)(aryl)am noal Kyl groups roc yclyl
gr oups, - C( =0) - O asubsipuice plk FﬂYgB@Hl?ﬁsSUbSU'@(eﬂ(D)M{uhﬁmdmlyymbzygr)m;groups

- C( =0 - N( het er ocyghatihied Ik oups,

-C(=0 - N(aryl) (het erocycl ;gﬁimglrt%tﬁd%er% Q gll é E& é‘?u%%%'{‘%]t ed
het er ocycl yl am n@aiinegkykgrousss substinged onunsd:tumted allhymﬁmfaﬂ@ugreﬁbshmlgmml kyl
groups, substistu | kox ou substituted or
unsubstituted ar &Fgrﬁgﬁuﬁﬂ& }(%ps, glﬂﬁﬁfﬁlg E‘%‘&&& Eﬂ‘;bff t ut ed
het er ocycl yl oxyalawaxmgmaﬂcypgxouﬁs Sybsthituted oRﬁns;ubai&decRu f% me or
different and ar ubs?tut l,ndepe entI ted from H - NH2 H(al kyl )

i s

groups, -NH(aryl groﬁ;djé)ru Qﬁgunoalﬁ(lagr%py,zsuaﬁwﬁgor

-N(al kyl') (aryl) gnwhmutedmlﬂ(r&@t@ram@yglouﬁs) or JI(QUMRY grdiiphiet er ocycl yl) (al kyl)
groups, -N(heterocyclyl )(aryl ) groups - N( het erocycl yl) 2 groups,

substituted or unsubstitut aglr( 4 2 substit }I ed or . unsubstituted
aryl groups, -OH, substltlﬁee% ﬁg‘u ? beteesﬁm&f)k‘g creghgg g 25
substituted af unﬁmmdeuﬂwsdebtﬂrf;dnomycgrmUBﬂ -NghSOH, u@gd gRiup NRRPREI t ut ed
het er ocycl yl al roups, - O—l roups,

-N(al kyl ) O al kyI g?%usblnggﬂN(gg’Péﬁ % éz})%lgg%‘fpéuﬁé‘ )Z&I( ﬁ%‘ﬂ) aF‘!meQﬁC@)ups,
or -N(aryl) O arybr gusasfisyed aﬁﬂdnw\@'dﬁﬁﬂ,m&tﬁqﬂuhﬁ@&{tﬂ&ﬂ-

'ﬂ 1 I S
selected from sub tsltttg%ed or. unsubstituted al kyl groups, %i)%t tff ed or
unsubstituted ar 1> grot s esyhstisg drimapt. éﬁF"B‘i‘arIrr%lﬁ%gWH}%EO%t abefityted y |

groups. In the fotudsibsguedprioroepResiiited i tunduB@itied®Ren9f grbups, Rbstihtea O R4

'S, 15 or unsubstituted alkynyl groups, substituted or unsubstituted heterocyclyl groups,
substituted or unsubstituted alkylaminoalkyl groups, substituted or unsubstituted
dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl groups,
substituted or unsubstituted diarylaminoalky! groups, substituted or unsubstituted
(alkyl)(aryl)aminoalkyt groups, substituted or unsubstituted heterocyclylalky!

20 groups, -C(=O0)R® groups, substituted or unsubstituted aminoalky! groups,

substituted or unsubstituted heterocyclylaminoalkyl groups, substituted or

! unsubstituted hydroxyalkyl groups, substituted or unsubstitted alkoxyalkyl groups,
substituted or unsubstituted aryloxyalkyl groups, or substituted or unsubstituted
beterocyclyloxyalkyl groups;

.25 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 groups, -NHa, substituted or unsubstituted alkylamino groups,
substituted or unsubstituted arylamino groups, substituted or unsubstituted
diatkylamino groups, substituted or unsubstituted diarylamino groups, substituted or

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



5§an -OR13 group and Rs is selected from substituted or unsubstituted

hét erocycl yl al kyl groups, substituted or unsubstituted dial kyl am noal kyl
groups, substjituted or unsubstituted al kyl am noal kyl groups, substituted
or unsubstituﬁ@ﬂﬁkgﬁ§noalkyi groups, substituted or unsubs???ﬂ?@ﬂznl

di aryl am noal kyl groups, substituted or unsubstituted aryl am noal kyl
groups, substituted or unsubstituted 10 (g%gyl)(aryl)anlnoalkyl gr oups,
substituted or unsubstituted heterocyclyl groups, substituted or
unsubstituted heterocyclyl am noal kyl groups, substituted or unsubstituted

di het er ocycl yl amibstikddydr vgsubstiisied atybgioups) t @ OYH, UG 03-alkiLdregps, or

(het erocycl yl )(aH;y i\ nLnoaI Kyl groups, or substituted or unsubstituted
(heterocyclyl)(a é)?ﬁy groups. 15 In the first, second, or third
group of conmpounds Z is pref erably an -NR group, nore preferably where R,
is H Preferred conpoundsR'®fs stllaﬂedbomtsbbsugnmm mhﬁxd@dhlk?lsgoﬁlﬁrrpounds in

which Zis an -N oup re rabl \l\:here R10 is H .Y is preferably
an - OR10 group, g%‘gm 8#%}&% ?WFGP““‘?B“E‘P‘%P@HB@FE‘EM ed -

al kynyl group, @roumrsebmwﬂrmsme@ﬂemmdm@rgas@s i r(tlagnf i rst, second,
third, and fourth gr% of conpounds. In nore B}sferred co ounds of the
first group, Y (% FErougs, G@‘&Hﬂwqp§ T(=OBerk groppe 6+ @M-8vhpounds

of the second aghybd)i-Le=ONEHLSC(= \()M(MEQ%‘?ORFS areup) rsw%rco%d both of R12

and R' are H 2 her preferred conpounds$ and third

groups include @ﬁo@é"( reropps.s Céa P tasd): gravps, --ﬂ(’éﬂ@)]@lkyl)wlﬁgﬁ)lps

NN(Ge) 2| NG R el Qs ek e n SRRty

groups, - NHE CHzyaupg. aNkayyl)2reppeufés= O)INK Greteydcy ¢igh2iomdiH2 gr oups, WO 02/ 22595

PCT/ USQO / 42131 - 1

“N(al kyl ) (CH2) - r\fzz ?2”@%5‘“#"% 100U, W%ﬁ%ﬁé&%@%ﬁ 8rOURSy Oy,

-N(al kyl ) [ (CH2) ret@R¥(myh@wpioryclyy gomss; - NH( CH2) . OH groups, - NH( CH2) r OCH3
groups, -NHCH2CH(NH2) CH(CH3) 2, - NH( 2- am’ nocycl ohexyl ), -NH(cycl ohexyl),

- NHOCH3, - NH( N- nor phol | Ny 15 Séec\;\% US| %Kéér GRS LRk _
- NH( qui nucl i d- 3-yl), groups ere 2" ah ﬁrm n’ y J’)émups’ NH,
-NH(alkyl) groups -NH(ary]) groups -N(alkyl)z groups, -N(aryl}z groups,
15 -N(alkyi)(aryl) groups, substituted or unsubstituted alkyl groups, -NH(heterocyclyl)
groups, -N(heterocyclyl): groups, -N(alky!)(heterocyclyl) groups, or substituted or

unsubstituted ary} groups;

R™ is selected from H, substituted or unsubstitted alkyl groups,
substituted or unsubstituted aryl groups, or substituted or unsubstituted heterocyclyl
20  proups;

R" is selected from H, substituted or unsubstituted alky! groups,
substituted or unsubstituted aryl groups,. substituted or unsubstituted heterocyclyl
groups, -OH, alkexy groups, aryloxy groups, -NHz, substituted or unsubstituted

v heterocyclylalkyl groups, substituted or unsubstituted aminoalkyl groups, substituted
25 or unsubstituted alkylaminoalkyl groups, substituted or unsubstituted
dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl groups,
substituted or unsubstituted diarylaminoalkyl groups, substituted or unsubstituted
(a]kyl)(aryl)amiqoajkyl groups, substituted or unsubstituted alkylamino groups,
substituted or unsubstituted arylamino groups, substituted or unsubstituted



tolforma substituted or unsubstituted saturated 5 or 6 menbered )
N-containing ring, where mis an integer ranging from2 to 4 such as 2, 3, *
or 4 and nis an integer ranging fromO to 3 such as C, 2, or 3. Mire
preferred conp¥¥B&2¥? the first, second, and third al so ZETUSeVQER t hose
in which Y is selected from-NH(5-benzi m dazolyl), -NH(CHz)2N(CH3) 2,
-NH(CH2) 20H, -NH(CH2) (4-im dazolyl), -NH )(3- imdazolyl),

-NH( CH2) (4- pyridyl), -NH(CH2) (2-pyridyl), =NH(CH2)(3-pyridyl),

-NH( CH2) (2-t etrahydrofuranyl ), -NH(CH2) (4-piperidinyl), -NHCHz)(3-

pi peridinyl), - Nd{DtAandihe globpsTiHINtuRY lof Ghdubitmued di i i
UNH(GH2) 20 2-pyrrol i dinyl) o 15 - N c;Hz)[2-(Mrret)g#/?éwn&gf%'?pﬁy"ﬁt‘,‘““"d"’

- NH( CH2) ( 2- pyr r ol"PeHbsted (allggl(asyDagyines groupsn v (= Ok -Cou@)3lof gravps, di nyl ) .
Preferred conpoungs=gi. Lol Stbe —aNEh. r | t hQse npounds
where R, R2, RS, E&Zgj gg?ﬁoR'{“?s’ gtén(d_%l}(6 %ﬁg%gqapgﬂ.e&paé%de%ip&gﬁ%f pfetd_%)(l:\%%pounds
of the first, secefO)Niakyl) geanos, -G(F OMNBlaplingoipaciQie@) Ny poapse R is 20

sel ected fromgH, _subgin S| ' I r S tituted or
nsabst | ¢ ut edhet o ool rDERelts, xRkt @Y Pl el SLREeS N Lt e

het er ocycl yl oxy grmps—,(l(ﬁeb@tahﬂﬁcgfiybgmumstﬂ?(@ﬂ)}ﬂ(l&tkrd@tlgl)@lﬁunpd,yl glrlczulos,
substituted or u Ltute -, t C -, or_aryl-am noa

gr oups, substitutbgﬁygﬂ %eﬁg'fyﬁ]gﬁ?F%P@d'gfﬁﬁkﬁfﬁﬁlmﬁﬁww ﬁﬁﬁ‘ﬁ% substiyt ut ed
?rl En;s;ﬂ(ost [ It;Jt e_d—QGT-?)'Nliaryl)anaﬂemﬁdlﬁy%ro?p?u{:ts;émﬁﬂlashﬂsn%gti?gdﬁdoz gnslullzslt i tuted

a ar am noa ro , _Substituted or unsubstituted a - or
aryl Yam’ nogl koxy NP8, c&m%ﬂ??i@??{ﬂ‘@ SubsHtugg o yose %tﬂ{wyalr%wml&m%&m koxy
groups, or sudst isibstimtbd@F ursabstifiddl Akbxskyl Gy, sapsineal Jt QxMbemePS. Stil |

ot her conpounds of .the first, second, third, and fourth groups include
those in which REVIGVALYEel o sehspmieder vnswbsiyied heteseryelylozypligh stees i t ut ed
al koxy groups, substituted or unsubstituted heterocyclyl al koxy groups, WO

02/ 22598 PCT/ USQl / 42131 - RY s Btradytiectle simeld stifhdnt anit 26 indejeadeagy cl v!
bstituted alkyl-. —heterocycl

groups, substituted, ar. uns . | -, or .
aryl - am noal kyl acﬁ%cﬁ%sffon%ﬁ“%ﬁt?t Proupsistipied afiet grPERSeH‘bS‘HFéi‘ RUNISPRSHE Ky |
groups, substi t utgt gmops)asutisted btit@dbsdinadeardcaal dedips FubHGed orsUbst i t ut ed
or unsubstituted (alkyl)(,aryl)am noallcyl groups,. substituted or 5
unsubsti t ut ed” al E’éﬂug‘m I%d( e%@‘%b‘f"@ﬁﬁ%‘f’“éuﬁgﬁ@ﬁt &d =5l g394RS t ut ed

-C(=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 or unsubstituted aminoalky! groups, substituted or unsubstituted

alkylaminoalkyl groups, substituted or unsubstituted dialkylaminoalky! groups,

20  substituted or unsubstituted arylaminoalky! groups, substituted or unsubstituted

diarylaminoalkyl groups, substituted or unsubstituted (alkyl)(aryl)aminoalky]

) groups,' substituted or unsubstituted heterocyclylaminoalkyl, substitated or
unsubstituted diheterocyclylaminoalkyl, substituted or unsubstituted
(beterocyclyl)(alkyl)aminoalkyl, substituted or unsubstituted

25  (heterocyclyl){aryl)aminoalkyl, substituted or unsubstituted alkoxyalky! groups,
substituted or unsubstituted hydroxyalkyl groups, substituted or unsubstituted
- aryloxyalkyl groups, or snbstituted or unsubstituted hcteroéyclyloxyalkyl groups;

R' and R* may be the same or different and are independently
selected from H, substituted or unsubstituted afkyl groups, substituted or
30  unsubstituted ary! groups, or substituted or unsubstituted heterocyclyl groups;



alyl am noal koxy groups, substituted or unsubstituted dial kyl am noal koxy
groups, substituted or unsubstituted diaryl am noal koxy groups, or
substituted or unsubstituted (al kyl) (aryl)am noal koxy groups. Particul ar
exanpl es i ncl W22 CH3, - OCH2CH2( N- nor phol i nyl ), - N- nor pRETAUSBII42131
-N-ci s-di al kyl nor phol i nyl, 10 -N-(4-al kyl) pi perazi nyl, -OCH2CH2N( al kyl ) 2
groups, -OCH2CHzNH(al kyl) groups, -OCH2CH2NHZ, OCHZCHZNH( aryl) groups,
- OCH2CH2N(aryl ) 2 groups, - OCH2CH2N( al kyl )%ryl ) groups, al koxy groups,
-0(4-piperidinyl), - 4-(1- alkyl)piperidinyl] groups,
- 3- (1-al kyl) pi peri di nylgw pyridyl),
-OCH2( 4- pyridyl), 3 py$rgfﬁ?§]; bg%r%%w&ﬁg%gﬂ#aﬁe Hd%@énﬁfdl nyl ]
groups. Still otslﬁi’éfit dt.rse U@Wﬁ)@l}m@@swﬁwﬂh&ﬁmms sestmred,ort hi rd, and

fourth roups i bg[?cgt C fromFE, C, -NO2,
- OCH3, N(::] rr[)rlophoﬂlﬁiSll e&@??rdugs %ﬁ ror pho mﬁt‘,’&-ﬁ OYHLERPYi per azi nyl
or -OCH2(2- pyr |-691=§))H CClre O)pligf gnulsd—emmmmngon‘ﬁs LiehNEst, second,

L a3 SRR g e ROt ol oA B e

substituted or uﬁ(;uﬁ)‘ﬂ(mtyni g&buﬁbgt@(:@@mhlﬂl)(g@g%psmj( ® ”glro%grred
conpounds of theSE ‘éﬁ#fﬂ'@j econd, thl rd, and fourth rou&lﬁl ncl ude” 't hose
e

where R2 is selé I‘—’“pSCF“ bstitysd or sppstityied kegeresyciialiod erquput ed al koxy

groups, substi t uinssedmed ouﬁﬁ.«hhbﬁttmbdlhﬂﬂoé]@i%f gy%wtlﬁlt&?&)/mﬂﬁt%ﬂ@&d substituted
or 25 unsubstltuhgjj het erocyclyl gr oups, stituted or unsubstituted

al kyl -, beterocy 2icHl STPYRS. snbstirated RS/P“SHPS&QM dialkyeminoalikpdronps,
unsubst it ut ag dismskthted oRBRbuHirRIY aryﬁmld?ﬁﬁhk@fbu ! QiRRuced Bpﬁﬁduﬁs%; 8 or

unsubstituted al kyI aryl am noal kyl groups, stitute unsu ?d tuted
al kyl - and aryl ¢ m%a%ll@slgﬂglpwp%sums@bwnmsme@faikmsubmnmoanmd di al kyl -

ZPﬁ'yf';ra;?Lma?OQ?ﬁ‘*é‘?px‘z‘r%‘g’a&v@%?“z@Eg ORI, 5 T i cher
ItOLef er \rM?d coggo )éa{(hﬁfomcl@tgm%c&{&?)m(hﬂdpcm@cz gtapst h gr oup;s i ncl :Jde
ose where L§(£ our rbon atons. In
other preferred co our?g{g )(h?{ Egdwyomgs é ondﬂ?a{%?(h em%c&ﬁf%rﬁmsh groups,
R7 is an al Ryl Q‘Ft@tﬂitcﬁavimgbm mowdymmoamgroupsatmﬁmte&tot Il further

unsubstituted hydroxyalkyl groups, substituted or unsubstituted alkoxyalkyl groups,
substituted or unsubstituted aryloxyaikyl 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(alky!): groups, -N(aryl)z groups, -N(alkyl)(aryl) groups, -NH(hetcrocyciyl)
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,

25  substituted or unsubstituted aryloxy groups, substituted or unsubstituted heterocyclyl
groups, -NHOH, -N(alky))OH groups, -N{arylYOH groups, -N(alky!)O-atkyl
groups, -N(aryl)O-alkyl groups, -N(alkyl)O-ary] groups, or -N(aryl)O-aryl groups;
and



5 preferred compounds of the four groups are those in which R6 or R is an
-OR'9 group and R 9 is an alkyl group, an aryl group, a heterocyclyl
group, or a heterocyclylalkyl group. In still other preferred conpounds of
the first, secy ¥ M rd, and fourth groups, R6 or R is aPCTUS01/42131
-OCH2(CH2) g( het erocycl yl) group and q is O, 1, 2, 3,or 10 4, nore
preferably where the beterocyclyl group of the OCH2(CH2)q(heterocyclyl)
group is a heterocycle selected from substituted or unsubstituted

nor phol i ne, substituted or unsubstituted piperazine, substituted or
unsubstituted piperidine, R®ihelebiodhBfh Qbstii&iRSibivitiGedR f@lua i ne,
substituted or unsubstituted pyrrole substituted or unsubstituted

i m dazol e, subst i PRNIBLEIAT uonbEuted pyl stpups; or sRbisdmed BT yusybYtinttes lettrayclyl
unsubstituted 1, Zy@pkri azol e, substituted or unsubstituted 1,2,4- triazole,
substituted or unsubstituted tetrazole, substituted or unsubstituted

t hi onor phol i ne, substituted or_ unsubstituted honopi perazi ne, substituted or
unsubstituted oxazol i di n- tIBHfis fourtihgrorp af empgpndsnatierst pref &4 R% R, or R is

pyr Ol i di n- 2- GNe.an -ORgIduphERGE sed vl biblRehe ¥ bilififueubSti tuted or
unsubsti tuted oxazol e, 20 substituted or unsubstituted 1soxazol e,

substituted or urkeIesYSixlalod greups.abtisuted erpmsutistinuted diabinylamiseabigt grougsed

i sothi azol e, subsishibtieatr Qs bHEHES i r Lfyted or

unsubsti tuted thi opﬁene, rsusllolst?l%{pt e‘cciJ %%'ﬁﬁan%ﬁg@?f’ustﬁg‘gﬁ%%Orré"l‘l?sﬁ!ﬁt&’ftﬁq an,
substituted or uABinealkyiaseupd, substitatbd o wisthstippizd miary lsmbeblkylgr@ghs, Gbstituted
unsubstituted begpgidi, | A substi t.uted benzoxazol e, or
substituted or 25 unsu%gﬁgtﬁlﬁuﬁéﬁlﬁﬁuﬁgzﬁﬁ%ﬁq nmglf’n(g\fpp"émfeﬂcl udi ng

het erocycl yl 1§r odaisy)arnidankiesatiyd gxoopsy ubstimted r uatubaitived hitgtosi@lyl Paspsays. For
exanple, in the (X2 erocycl yl L ou t he heterocyclyl group
may be bonded to'a ﬁe%ﬁ??é%%ﬁgg; oﬁx%?xgﬁggwffﬁ@k%PE?q“ﬁﬁﬁﬁﬁ%Obf t he

- OCH2( CH2) q( het enowhstituéd dibdweroryglylansinoatiys groiipsg sitRiieH Or ulybiiyedo! 30
non-limting exa i.s I and the heterocyclyl group is
tetrahydrofuran,%e&ﬁﬁi%ggégﬁﬂ?ﬁﬁW%EﬁfFﬂE&§imﬁﬁ?@“ﬁﬁ%“éWB%ﬁ“ﬁguld be
represent ed by t Ketdeyoyl@ry)ankdald(gredpsahydr of uranyl ) which corresponds
to the following two structures: Ao~ /\ ,0 where structure IIl represents

the group thas can be refef{ed &0 Ashat Qletbfr%%gdggxfxpounds Z is preferably an

-NR" group, more preferably where R™ is H. Preferred compounds 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™ group, an -NR™R™ group, or a substitut~
20 or unsubstituted alkyny! group, or more preferably is an -NR”N* group in the
J frst, second, third, and fourth groups of compounds. In more preferred
compounds of the first group, Y is a NR”R" group and R is H. In mere
preferred compounds 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(CH>)z, -NH(CH3), -NH(CH:CH:),
-N(CH:CHs)2, -NH(aryl) groups, -N(aryl): groups, -NHNH:, -NHN{(CH3)s,
-N(CH:)NH(CHb:), -NH(CR2)»NH: groups, -NH(CHz)mNH(alkyl) groups,
-NH(CHz2)aN(alkyl): groups, -N(alky!)(CHz)xNH: groups,



54t etrahydrofuranyl) group and structure IV represents the group that can.
be referred to as the - OCH2CH2(3-tetrahydrofuranyl) group. Wen the

het er ocycl yl s a N-containing heterocycle, such as, but not limted
to piperidine, g@@?i‘zl ne, norpholine, or pyrrolidine, ther!mlmynl e can
be bonded to the met hyl ene carbon through a ring carbon atom or through a
nitrogen atomin the ring of the N 10 containing heterocycle. Both of these
are preferred. Where the heterocyclyl grou'zé‘ is a piperidine and q is 2 for
an - OCH2(CH2) q( heterocyclyl) group, the foll ovvi ng structures are possible

and preferred: -N/(hlkN)@Hz)d‘CNH(aﬁ&\/f (%E' pém-I\Q (@kyl)z groups

roup. Structure VI

CH2) 3( N-
i gan )exfarrplolepg; Ibgl{ r&é’@% pieoacyelyl) SToNBs: - Téﬁaﬁvl)ﬁ%&wyer%rgﬂﬂtm@sm | is an

g;(?ggi ﬁr gf V?I Iol( s an%%gﬂ #l‘%ﬁﬁsdl-l'@ﬂ OH%Q%% er | dﬂh%@r%gﬁp )%\ﬁe?:aogﬁe

het erocyclyl gr OIJE‘I@W%Y@MID,HMMIOQCK)@ fNH@CHa,n—NH(N—mDrpholmyl)

oreterred 1 20 gy Sepeyy B0, o) ENTRLEG, BB © T
- Q( CH2) 2( 2- pi per razfmmyt )ubgmmtg:p ,or amubstigtted atuate] Xoi 6 nmmheveaﬂ‘{k@xtaikﬁngrmg,
hot eyt L Pl Bt BN affucelh faphe by DIDELRR p0Y ' 3 3B 0 WG Srcher®

het erocyclyl group I's a nor
- OCH2( CH2) g( het eraogiyg fryin)0 @r3ouph asthe , fobd oW ng structures are possi ble and

preferred: i~Oi N1 - 2/0Vv\Q \ "XI i~Ov NO XIl Structure Xl is an
exanpl e of a - CH2)2(3- nMo?eh;(})rle*err\é(li 2:0]]960?1}1]&’ of the first, second, and third also
10  include those in which Y is selected from -NH(5-benzimidazolyl),
-NH(CH2)2N(CHs)z, -NH(CH2)20H, -NH(CHz)(4-imidazoly}), -NH(CH:)(3-
imidazolyl), ~-NH(CH2)(4-pyridyl), -NH(CH2)(2-pyridyl), -NH(CH2)(3-pyridyl),
-NH(CPb)(Z—t_etmhydroﬁlrany]), -NH{CH:)(4-piperidinyl), -NH(CH:)(3-
piperidinyl), -NH(CH:):[2—(N—methylpyrro]idi;ayl)], -NH(CH:=)(2-pyrrolidinyl),
15 -NH(CH2)[2-(N-methylpyrrolidinyl)], ~-NH(CHz)}(2-pyrrolidinyl), -NH(3-
piperidinyl), or -NH(3-pyrrolidinyl).

Preferred compounds of the first and second groups include those
compounds where R', R*, R?, R, RS, R’, and R® are all H. Other preferred
compounds of the first, second, third, and fourth groups include those where R' is

20  selected from H, subsututed or unsubstituted alkoxy groups, substituted or
unsubstituted heterocyclylatkoxy groups, substituted or unsubstituted t
heterocyclyloxy groups, substituted or unsubstituted hctefocyclyl groups, substimted
or unsubstituted alkyl-, heterocyclyl-, or aryl-aminoalkyl groups, substituted or
unsubstituted dialkylaminoalky! groups, substituted or unsubstituted

25  diarylaminoalkyl groups, substituted or unsubstituted (alkyl)(aryljaminoalky]
groups, substituted or unsubstituted alkyl- or aryl-aminoalkoxy groups, substituted
or unsubstituted diﬂ@h@nwlkoxy groups, or substituted or unsubstituted
diarylaminoalkoxy groups. Siill other compounds of the first, second, third, and
fourth groups include those in which R’ is selected from F, Cl, substituted or

30 unsubstituted alkoxy groups, substituted or unsubstituted heterocyclylalkoxy groups,



4
stfucture X1 is an exanple of a -O(CH2)2(4-norpholinyl) or -O(CH2)2( N

nmor phol i nyl) group, and structure Xl Il is an exanple of a

-Q(CH2) 2( 2- nor i ) group. It will be observed that V\/r],%a roup is
a pyrrolidi ne,ﬂg’(r?%fl%y% s 1, the 15 structures available inclu @swﬁuq
-Q(CH2) 2(1-pyrrolidinyl) or -Q(CH2)2(N-pyrrolidinyl), '

-Q(CH2) 2(2-pyrrolidinyl), and -Q(CH2) 2(3-pyfirolidinyl). WO 02/22598

PCT/ US01/ 42131 -75 Yet other preferred conmpounds of the first, second,
third, and fourth groups include those where at |east one of R5, R6, R7,

and R8 is a substshbsituied asunsubptiiuibd hdteroayely! Erovps, culstingdd oy nowmpstitiredt akyl-,

specifically a s ] e U i . gr.oup conpri sing
at least. one O ;h?éﬁc%%mdorghlﬁ%%%@ gtégjr"’? %@8@%8?{%{1%%8%% tuted or
unsubsti t ut ed hetdaalkyiapihgalkyd goups, seisktoted dr insuhstimpeddiadylandnoalkpl grehazi ne,

pi peridine, 1,2, 3-dr] I 4-1ri azol .tetrazol e, rrolidine,

pyrazol e, pyrrol gl,lﬁs%l?%?%r%%%ftﬁuﬁ%q %a_mﬁéw%%qahggrpﬁpsmﬁ%%mﬁgr 'S at om of

t he thi onor pifol unmbgingegaliglatnimnalkekytgpoups,csubstitited 6 hsatis@ifd honopi per azi ne,
benzi m dazol e, oxazol.i dilkn- 2-one Py ol.i di n- % one, .im dazol e, isoxazole,
oxazol e, 10 i sot RIVAPSPRIKGKY BLORY. subsfippfed op Bpsubsytyted, dialkylamigoalkoxy groups,

t et rahydr ot hi opheutstiniet tor @iynbistiRpel @itylamimdhlkaiy rodpty bAkubs@tite®ys | di ne. O her

preferred conpounds of the first, second, third, and fourth groups:include
t hose in which af‘nﬁugﬁ’é‘fte%ﬁg‘ygfwg‘“@?‘kﬁz’lgmgpssJf"é’é‘i‘l@de’FWﬁssﬂPgéﬁ tuted or

unsubstituted ani.ogoml, k—ﬁCPﬂCﬁ‘z{Pﬁmpr?h@ﬁM),t-@iﬁl@rﬁ%liﬂﬁﬁ-‘f@&g-hfa%lﬁﬁﬁholm 1

al kyl am noal k uted or unsubstituted aryl am nodl kyl

| 15 groups, substi
gr oups, substlﬁt ut@ﬁ‘%‘#ﬂ%jp@%@%i OiHagHA¥ @k 2ipnso LGN (abley]) ssaipst i t ut ed
or unsubst it ut ed ogHAENG] ngma@%u&ag%ﬁ%d}gﬁggﬁgrg&ﬁgl kyl groups,
y oo

or substituted or__unsubstituted beterocyclyl cl udi ng:

- CH2( CH2) pNHz  gr dep:CH:NGUpIGDI) grampss lkpky) ergrpny p@(4-puiHRing) hyQiM-ar yI )
1)
pYy

groups, -CH2(CH2 e I " | g

Jor( ) pNal kymg“% ool g OB R ApL O SikRia,
wherein p is an i ’é{fﬂ\; IFCE'Ngr(E@HM-Bm@Dt@(B:Paﬁdemﬁb dne@Br(dcycl yl group of
t he - CH2( CH2);( hgﬁ@gﬁ%ﬁhﬁﬂ@ Gueup is a N-containing heterocycle selected
from substituted or unsubs |fg d norpholine, substituted or unsubstituted

pyrrolidine, substituted qr unsubstituted piperazine, substituted or 25
unsubstituted piperidi ne, SEHYe] prgtearad epmnonnepfithe binse geqeyd. ithirde andsfobghi t ut ed

or groups include those in which R? is selected from F, Cl, -NOz, -OCHs, N-
morpholinyl, -N-cis-dialkylmorpholinyl, -N-(4-alkyl)piperazinyl, or -OCHa(2-
pyridyl). Other preferred compounds of the first, second, third, and fourth groups

20  include those where R? is selected from H, F, Cl, -NOa, substituted or unsubstituted
“heterocyclylalkoxy groups, or substituted or unsubstituted heterocyclyl groups. Yet
) other preferred compounds of the first, second, third, and fourth groups include
‘those where R? is selected from F, Cl, -NOz, substituted or unsubstituted alkoxy
groups, substituted or unsubstituted heterocyclylalkoxy groups, substituted or
25 unsubstituted heterocyclyl groups; substifuted or unsubstituted alkj(l-, heterocycyl-,
and aryl-aminoalkyl groups, substituted or unsubstituted dialkyl- and diaryl-
aminoalkyl groups, substituted or unsubstituted alkylarylaminoalkyl groups,
- substitmted or unsubstituted alkyl- and aryl-aminoalkoxy groups, substituted or
unsubstituted dialkyl- and diaryl-aminoalkoxy groups, or substituted or
30  unsubstituted alkylarylaminoalkoxy groups.



U'_%lSUbSti tuted i m dazol e, substituted or unsubstituted pyrazole, substituted
or unsubstituted 1,2,3-triazole, substituted or unsubstituted :
1,2,4-triazole, substituted or unsubstituted tetrazole, substituted or
unsubstit ut ed W PBRHSphol i ne, substituted or unsubstitut ed m)Pi per azi ne,
substituted or unsubstituted oxazolidin-2-one, 30 substitut &Jﬂb‘P 210
unsubstituted pyrrolidin-2-one, substituted or unsubstituted pyridine,
substituted or unsubstituted oxazol e, substztuted or unsubstituted

i soxazol e, WO 02/22598 PCTI US01142131 -76 substituted or unsubstituted

t hi azol e, substituted or Fl{ﬁfhll?'%ti tuted i sothiazole, substituted or
unsubst it ut ed b&nzi nmi dazol e, ' SUBSKFETbePmAoundsafisha finst tsexdnd, hbing, aazol e, or
substituted or UpthmpipsineddeaBose aihsied®qd & a1 r preferred
conmpounds accor g, g ‘15‘}% thgﬂfi rst, second, 5 ﬁ%ié@fﬂ%ﬁ%ﬁ%@ﬂfﬂ?‘ﬂf%ps
include those in which R S PUCLRFlEEpdepmRoyRdsiast first sedndthird) AsE BTyt Ut ed

aryl groups, sulgstps,R’dslapn SpHal roups, -NH2, - NH(al kyl)

groups, - N( agkyk}e%%_%rgo%&s, ijla\ll%ary|a;’ﬁlgtrﬁ§%p@%wk?§"gf?ﬁ?’ﬁé%u§§q further

- N(al kyl )(ﬁHl % g ﬁﬁdé:’ l)PEHdﬁ@ B Gy eroppy argrrt]lmtspm whihlli Rfe?xgnbﬁx&%h)( al kyl)
roups, - et gron ) u - et erocyc roups, or

RI— colr[:t ai ning 10 hetperof:{ycll g{s%{kqlr%gi“gbﬁls%lr%é‘ifné ,Etef%é“] @'B‘Figarnr)ng

het er ocycl es argetHBW&B’éall‘ﬂgtm- car bonyl carbon of the -C(=0)-R75 group
through either a nitrogen atomor a carbon atomin the rings of the

N- cont ai ni ng het erocycl edn stliNohR Fer & d .su onpounds that are
provi ded, the N{?ﬁogt ai ni ng het er(]):'cy%r%l cg';ni’?lhngs ﬁﬁa’ﬁfgﬂgl)qc@d, thindeguded from

substituted or URSHEUPS: %%ramﬂﬂmtﬁiz)mmédyhul)@oﬁmu%y@siii gt(?rd 15
pyrrolidi nel0 suhshdré piegda ' i perazine, substitut’ed o
unsubst it ut ed £i 'gﬁrir Pdi nel?w gﬁ%g%téé%&@?’ %ﬂ'&]ﬁé‘ﬁ? t'gpgéfcﬁﬂqﬁhﬁib@pyclyl)
substituted or ZR¥USadeieracucle sdlavied oot sibstivuths bi ishBsnidy phsLi tuted

pyrazol e, substsubsihRe Sruddibeibs) biuted, 1.2 .3- triazole, substituted or
unsubstituted 1,2,4-triazole, %@JB Pt ?’éhg%wt%@mhsm@émpcwm,azo| e,

substi t ut ed. or SHSEEEqriugsubstitutad pyroolidine) imﬁimtéwbﬁﬁﬁshb&iﬁwy fsubsti tut ed
i di n-

20 honopi per azisititfedRs bk r .unsubstituted oxazol - onhe,
substit ut eqéor unsubst i t%{&et B@W%ﬂzf’@i Wi’ﬂl%tﬁ‘é?r unspbstinutedt pydazole,
ted

unsubstitu BYhstigtied @r uswbgtritedit,23-teitzolel aajghﬁltédtdﬁtuﬁg,bwféﬂg, + substi tut ed
i I i a

or unsubsti t ut ashzb18 0@ substi.tuted or unsubstituted ol e,
substituted or unsubstlgt?{]}?%o '#Insmztfs“"?%‘f“é?o"élfﬁigﬂwfed ecknsybstimrd ubst i t ut ed

benzi mi dazol e, @mh@mcwbm:mmmﬁw%ﬁwﬁé&%?'s‘ﬁysmﬂ{cd or

unsubstituted oxazolidin-2-one, substituted or unsubstituted pyrrolidin-2-one

substituted or unsubstituted pyridine, substituted or unsubstituted oxazole,
20 substituted or unsubstituted isoxazole, substituted or unsubstituted thiazole
substitated or unsubstituted isothiazole, substituted or unsubstituted furan, |
substituted or unsubstituted thiophene, substituted or unsubstituted tetrahydrofuran
substituted or unsubstituted tetrahydrothiophene, substituted or unsubstituted |

benzimidazole, substituted or unsubstituted benzoxazole, or substituted or
25  unsubstituted benzothiazole.

In groups including heterocyclyl groups, the heterocyclyl may be
attached in various ways. For example, in the -OCHz(CHz)q(heterocyc]yl) group,

the heterocyclyl group may be bonded to a methylene carbon of the ~OCH2(CHz)q

group of the —OCHz(CHz)q(heterocyclyI) through various ring members. By way of

30 -limiti i
non-limiting example, where q is 1 and the heterocyclyl group is tetrahydrofuran



25esubst|tuted or unsubstituted benzothiazole. Preferred conpounds
according to the first, third, and fourth groups of conpounds are al so
t hose where R9 referred conmpounds of the fourth gro ounds
i ncl ude those \Jﬁoez%_z'%ss»g is an -OR15 group and R15 is sel ec?lg: SrO%?nﬂB
substituted or unsubstituted WO 02/22598 PCTI US01142131 -77
het erocycl yl al kyl groups, substituted or umgubstituted dial kyl am noal kyl
groups, substituted or unsubstituted aRyl am noal kyl groups, substituted or
unsubstituted am noal kyl groups, substituted or unsubstituted
di aryl am noal ky| the gops coudd bsstepresented by dre farmld sOCHeCdeaabyieofiranyd) whith
groups, substitutg j 5 1) (aryl)am noal kyl groups,
substituted or ungﬁ F#E?ggﬁh%%§%%§§E$§ groups, substituted or
unsubstituted heterocyclyl am noal kyl groups, substituted or unsubstituted
di het erocycl yl am noal kyl gr’ stibuted or,_wpsubsyituted
(heterocyclyl)(alIyl)anlnoal yl “groups, 8 substit
(heterocyclyl) (aryl)am noal kyl group$. 1@ Qther particul arly Qreferred
i nhi bitors of VEG-- RTK are conpounds ving the structu |, tautoners of
t he conpounds, pharnmaceutically acceptable salts of the conpounds, and
phar maceutical |y acceptabl e salt;npf the tautoners. ructure H has the
following formula: RS Rs RL Y 15 I n conmpounds having structure H, Y |s
sel ected fromH, CH -OR1Q_ groups,. -SH, -SR' groups, -NR'R" 8rou S
-C(=O0-R14 gr oup§" WW{%&WW‘SM%W&% e‘éﬂf‘?&ﬂd 9 eblpsO 5&@5&@1 ut ed
or . unsubst i t utsed ratdrGayhurSly D Yishp aid Ridchikd! e fhpRisend b Bup st 84 vkt
groups, substituted or unsubstlfuted aralké groups, substituted or

unsubstit ut ed het®ro&y cP{HaCHG-tegyplydppsor o7R- uWé‘G" the hotgrogyelyl Eavptisie ed
al kyl am noal kyl  o-04Hisining HSbéyicldt §p Q, bﬂﬂﬁdﬂﬁ’iﬁﬁﬂe&%kt{/llﬁ rifiel fipbaahdoal kyl

groups, substituted or unsubstltuted aryl am noal roups, substituted or
WO 02/ 22598 PCT/ ossaphalipg, 31 pyrrolidine, the heterocycle can be bonded to the mcthylene carbon

through a ring carbon atom or through a nitrogen atom in the ring of the N-

ubsti t ut ed

10 containing heterocycle. Both of these are preferred. Where the heterocyclyl group
is a piperidine and q is 2 for an ~-OCH2(CHz)q(heterocyclyl) group, the following

structures are possible and preferred:

,’yf’\/\/O ,H,:"\/\/O

Vi
}
N
Hga\\//“\\//l::;:] H§°\\,/”\\,/J::::J
VIl Vil

Structure V is an example of a -O(CHz)s(N-piperidinyl) or
15  -O(CHak(1-piperidinyl) group. Structure VI is an example of a ~O(CHz)s-(2-
- piperidinyl) group. Structure VII is an example of a ~O(CHz)»(3-piperidiny!)



- *}8 unsubstituted diaryl am noal kyl groups, substituted or unsubstituted

(al kyl) (aryl)am noal kyl groups, substituted or unsubstituted

het er ocycl yl aw&?ﬁl §<9¥I groups, substituted or unsubstituted heterocyclyl
groups, substitu &&70r unsubst i t ut ed aryl groups, substit RCaFStw42131
unsubsti tuted hydroxyal kyl groups, substituted or 5 unsubstituted

al koxyal kyl groups, substituted or unsubst_,j,“t_ut ed aryl oxyal kyl groups, or
substituted or unsubstituted heterocyclyl oxyal kyl groups. In preferred
conpounds of structure Il, Y is selected fromH -OH -OR groups, or -NR
| RL2 groups. Morgsoyn.etercaiyt W1 ¥ anexampldlRt RI(CH-RUpiperididyl) oroly. ewhbelgs abl v,
Yis a-NR'R12 q:{e%%) &gp bgth R. and R72 are _hydrogen. In 10 ot her
preferred conpounds Ravi fg k K RRFEEIpdaps 1 fof 305 OCH(CHapthetarenyely Ny CH3) 2,

-NH(CHB) , - NH( Ctiz@ii3 the follhanig Glinidhudes ardNsis@ibll and Predtia, - N(aryl) 2 groups,
-NHN142, -NHN(CH3)2, -N(CH3)NH(CH3), -NH(CHz)nNH2 groups,
- NH( CH2) nNH( al kyl ) groups, -NH(CH2)nN(al kyl)2 groups, -N(al kyl) (CH2) n\NH2

groups, -N(al kyl) (CH H(al kyl ) qroups, %MN.alk ( nmN( al kyl )2 groups,

15 - NH(CH2) n( het er ocyd ylI ) groyps, 3N(al Ky ) [ 2).%%\3;_{ocyclyl)] groups,
grloups, -NHCJ-IZCJ—I% ( CH3) 2,

yl), -NHOCH3, - Myor phol i nyl ),

- NH( CH2) nOH gr oups, - NH( CH2)

- NH( 2- am nocycl ohexyl ), -NH(cyc

-NH( qui nucl i dyl), especially - NH("hui nuclid-3-yl), and groups where R' and
R12 join to forma substitutem{or unsubstituted skt urated 5 or 6 nenbered
N-containing 20 ring, where tois 2, 3, or 4 and nis 0, 1, 2, or 3. Still
nor e preferrgd conpounds .of this type are those in which Y is selected
from - NH( 5- b8nzi mi dazol yI STCRIN iepd pampis o) »-O(CH@rpgeraiay!) group, and
-NH(CI't) (4- i i dacadtyre )X is-abldkdipd 613 -OCHRE YiperdzimynNHC pyridy)),

-NH( CH2) ( 2- pyri d?/lﬂ) . - NH CI-lZf‘gé{-p ri d(yl ), £H-I?(\IH( legl)wkfizg(%%lé)zgﬁydr of uranyl),

- NH( CHz) ( 4- pi pePl “Fﬁwi)\‘%’ YINHECFES fReetarocylisbgrionp ifyA morpholine and q is 1 for an

- NH( CH2) 2[ 2- ( N- rotCIR)(Hetdcglé1fY bobhp, (o i gl :

- NH(CH2) [ 2- (N-ret byl yr%ég{id?cgf/ml%, Ifﬁ?ﬁ%zg)g(')f-%pyrrgf.&gipﬁ%?@%%"NH(&

pi peridinyl), oPrc-%F‘@S- pyrrolidinyl). In conpounds of structure I, X, X2,
X3, and X4 are selected fromC or N and at least one of X, X2, X3, and X
is N In sone preferred conmpounds of 30 structure H X is N, R5 is absent

of H and X2, X3, andvﬂo?wakffjn ot h?blf"mwjpw 11501/ 42131
k/o

O

X1

10 X1

Structure X1 is an example of a -O(CH2)x(3-morpholinyl} group,
structure XIT is an example of a -O(CHz2)2(4-morpholinyl) or —O(CHz2)2(N-
- morpholinyl) group, and structure X1II is an example of a ~O(CHz)2(2-morpholinyl)
group. It will be observed that where the group is a pyrrolidine, and q is 1, the
15  structures available include ~O(CHa2)x(1-pyrrolidiny]) or ~Q{(CH2)x(N-pyrrolidinyl),
~O(CHz)2(2-pyrrolidinyl), and ~O(CH2)2(3-pyrrolidinyl).



7%3 preferred conpounds of structure Il, X is N, R6 is absent or H and
X, X3, and X4 are C. In other preferred conpounds of structure H X 1is
N, R7 is abser\tm% ) and X', X2, and X are all C 1In still other
preferred compounds-of structure H, X is N, R8 is absent "YUV x |
X2, and X3 are all C. 5 In conpounds of structure H R, R2, R, R, R5,
R6, R, and R8 may be the same or differems and are independently sel ected
fromH d, Br, F, I, -NQ2, -CN, -OH -ORl5 groups, -NRL6R' groups,

-C(=O R18 groups, -SH, -SR' groups, -S(=0 R2D groups, S(=0 2R27 groups,
substituted or unsubsti tut\@dotacum&myed gmapopads of shebfSisi, secbad] tiied, wnd Edagthi t ut ed

guani di nyl group U d bstityt Yy, 10. secondary, or
tertiary alkyl g &‘ig 1’91:?1‘1& S|%t uegecl'pl Eﬂfﬁwﬁgaég ‘i{iug dm”@h{s agSPBﬁlﬂg?dnm .
substituted or umlmﬁutédﬁemﬂo@bllybﬁy\hp gmummﬁﬁm}sd hibstitered oF unssstifgdai t ut ed
al kenyl  groups, stubst Hlut ed or uns titut lﬁteroc IyI grougﬂ,
substituted or uREHIBEM &EC8R “OEpPTRAL %é’l“%& oIt B10B% SUI AL RarUAUEEY 6r
unsubst it ut edsdi albsstiedonamtieitudmewniyclylsubs delediea droal merpasist i t ut ed
substituted or unsubstituted 15 di aryl am noal kyl

aryl am noal kyl oups,
groups, substit uP'BE‘g%H’e PHREEIRE b TP drzOls kyftd TiResle ) taraplsoBYTRSHdIne g r oups |

substituted or p%r#él@ckhibﬂioﬁih%ﬂéc Wb Nd1ing O WRRK m%@ﬁs,htowhﬁd or
unsubsti t ut ed am noal K groups, substituted or unsubstituted

het er ocycl yl am nH‘éﬂ“WP SEHUP 13aprsd it oRecqs Terre Ghajomstomapiperativeir oxyal ky!

groups, substit yieghi@lol NSRS iakLa lky! ed or
unsubstituted 20 aryl oxya1 Iyl gr%u%‘ged ﬂr&%gtol%/ul{ng& psiso nsu §H‘%ﬂé[ ed

het erocyclyl é&yalSR@llﬂle? dlupzole, Ith10phem1ﬁa@mdnyra@f teg@hxm'otmoehem,,telﬁ&ydrsftmmsent or

Hif X is I et % Hif X2 is N, R is absent or is Hif
X' is N, and R‘ |s gb g?ﬁﬁ s H |f X4 |s N Some preferred conpounds have

the structure 11 where at Ieast one of R, R4, R, R6, R, or R8
is a substituted or unsub@ﬁefﬁ%e@&%é?mfyhe%t §eevas, thishnd fourtror e

particul ar enbodpeBRtisclude Bb ! bkt ﬁCieaQ{odé%?R@S&r'ﬂzufs%Eleaébeﬁr&ﬁQﬁ%ﬁ&)béh group

sel ected from norphol.ine, piperazine eridine triazo
1,2, 4-triazol e, Petisubsemied aﬁ&&‘]ﬁ?l&’ll%?qﬂé- S“BS}M edyramsyhstifuts alkylaminoalsylphol i ne,

honD i per azi , [ ;one,
pi p 0, honal Hvaaseh smamafaﬂ ool 9&@1 POL, %tsﬁl e

i m dazol e, isoxazol e, oxazole, |sot ene furan,

pyran, 30 tetr ah%?'?ﬁf‘WFeéﬁPﬁé‘ﬁéﬂm@@Whﬁymseﬁwwwdtoé!lmh‘gﬂaﬁ@byr an,. and
pyridine. WO 02/ &Eﬁﬁmpogﬁﬂ/ll g}ags{ éﬂ(}ﬁ(]aryl)mmnoalkyl groups, or substituted or

unsubstituted beterocyclylalkyl groups, including: -CHa(CH2):NH: groups,

-CH2(CH2)NH(alkyl) groups, -CH2(CH:);NH(aryl) groups, -CH2(CHz);N(alkyl}2
20  groups, -CHxCHz)pN(aryl): groups, -CHx(CHaz)N(alkyl)(aryl} groups, or

-CHo(CHz)p(heterocyclyl) groups, wherein p is an integer ranging from 0 to 4 and

) the heterocyclyl group of the -CHa(CHz)o(heterocyclyl) group is a N-containing
heterocycle selected from substituted or unsubstituted morpholine, substituted or
unsubstituted pyrrolidine, substituted 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, substituted
or unsubstituted tetrazole, substituted or unsubstituted thiomorpholine, substituted |
or unsubstituted homopiperazine, substituted or unsubstituted oxazolidin-Z-one,

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

~ substituted or unsnbstituted oxazole, substimted or upsubstituted isoxazole,



éo Still other preferred conmpounds having structure Il are those in which

o

R, R, R3, and Rare H In sone preferred enbodi nents, R is selected
fromH, substuu‘ﬁ:d or unsubstituted al koxy groups, substituted or

unsubst it ut ed V&% Bcycl yl al koxy groups, substituted or uR§ERSIVRIMEd

bet erocycl yl oxy groups, 5 substituted or unsubstituted heterocyclyl groups,
substituted or unsubstituted al kyl-, hete égcycl yl -, or aryl -am noal kyl
groups, substituted or unsubstituted dial Kyl am noal kyl groups, substituted
or unsubstituted diaryl am noal kyl groups, substituted or unsubstituted

(al kyl) (aryl ) ami substinksd oxgursulpsiutedubisiold, sbiRHmesd or WAGBRRHd Wolshzaleky! - or
aryl - am noal koxy substituted or unsubstituted 10 di al kyl am noal koxy

r oups, :
groups, or substﬁ“ﬂfﬁ“ﬁ o unsPRSHed berpimagpic, sybstifwtadnr vpapbstitugd oups. | n ot her

preferred conpoustsigaxadtie,ios soRti@eded vhduBnited Sdnzohidias i tuted or
unsubstituted al koxy groups, substituted or unsubstituted

het erocycl yl al koxy groups,.. g};bsti tuted or unsubstituted heterocyclyl
gfoups, substituted or unsSh L RrEMTEY ReprRoundsipoeqrdige ga-thy first, seond,
aryl - ani noal lsy| tgi®uRS fosthEbigs HcRRe Most RSB RE W @ibeb? ndhAldolapd poal | ry!

groups, substituted or unsubstituted diaryl am noal kyl groups, substituted

or unsubst it ut edMFubskRes @git BropRyisHRsEIuted or gpahpited alixk srounse dNHy
unsubstituted al-kyl@NeRhiox SL ' or ubstituted
aryl am noal koxy gllr((gu?sj,ﬂlg@u st?‘?&?gﬁﬁg?psﬁﬁﬁ%@ﬁrﬁ%d Wﬁgf@h‘%’noal koxy
groups, subst i t-OfED&y) gswest-NHhetatoddickh greups nddhdtaragy clyt)(aiipd), groups,

substituted or 2QuiRsibsti | k 1 noal roups. Particul ar
exanpl es i ncl ude: el %EBB’ ){%8&@( @%&gﬁ%‘?‘%@@ﬁ{ﬁ%‘?‘gﬁw nyl ,
-N-ci s- di metlRy| rhetepleptiésnyin such- ddmpdumsls kipt Nedopmirdmy eydrocyclaChiz Goddddas kael ) 2
groups, -COCH2CH I%“ Ps/— -_QE;HZCH H2 ., - 2CH2NH( aryl ) groups,
- OCH2CH2N( ar yI ) gr%’dps, %Pi‘ggyé( g?%upgouP%ﬁ%—ﬁﬁfra‘f Wf’?‘("a‘?ﬁfz §roups,
- 0( 4- pi peri di nylcprbon @fprh- i the2dinga [ok the Npqueininl hatdrbeygle®UDBmore preferred such
-0[ 3-(1-al kyl) pi '?,i I rou - - ujnulidinl]8 - QCH2( 2- pyridyl),
- OCH2( 4- pyri dyl )@Eﬁ‘%}‘ ﬂg%‘ﬁgr‘%’ng"dﬁe‘{ﬂ ‘?“’q‘i@?’é“’t"f e%i’r‘{&yz‘}llf {RERTEPIRE], or
ot her - Q(het er ossledted frory sehspstedat uhsubstingted Mofphbitne PAIbAGHHE@O Br nisAbsHhRAGS
conmpounds hayi n e..Struct. | . i.s, selected fromF, C, -NO2, -QOCH3,
- N- mor phol i ?llyg/l , P %{E e &Y 5?’%%7‘1% r?ﬁluﬂsﬁgﬁztit‘ﬁ?q pIperpgne, substityed oF ppgubstiatsd hy| | or
- OCH, (2- pyri dy! pipetiding, eshbsithel oransgbeitigs pirosle, Ubdtiited Slunetistitoral |, R2 s
sel ected from Himfihzo%, But;st[\lltqilge’d 0?’ ldgssu étlttlll{é ;():Iyr:g):',r()lel,J gl?blélgégehtolflhgs%bstimted 1,2,3-
triazole, substituted or unsubstituted 1,2 4-triazole, substituted or unsubstituted
tetrazole, substituted. or unsubstituted thiomorpholine, substituted 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 unsubstituted isothiazole, substituted or
‘unsubstituted benzimidazole, substituted or unsubstituted benzoxazole, or
25  substituted or unsubstituted benzothiazole.

Preferred compounds 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



4
WG 02/ 22598 PCTI US01l 42131 -81 heterocycl yl al koxy groups, or substituted or
unsubstituted heterocyclyl groups. Yet other preferred conpounds havi ng
the structure Wodzﬂgsly de those where R2 is selected from Fp a ., - NO2,
substituted or unsubstituted al koxy groups, substituted or ‘Uﬁ'ﬁ‘]l’fézt‘?’t ut ed
het er ocycl yl al koxy groups, substituted or unsubstituted heterocyclyl 5
groups, substituted or unsubstituted al kyl 57_heterocycyl -, and
aryl -am noal kyl groups, substituted or unsubstituted dial kyl- and
di aryl -am noal kyl groups, substituted or unsubstituted al kyl aryl am noal kyl
groups, substi t uthsresyciplalimbgounsyisubstituted by insulsstitited rdydliadamingakyi @oxpgr oups,
substituted or u it al -.and di.aryl - am noal koxy .groups, or
substituted or urr%gu E%‘%dt%b]gﬁglb%}t%ﬁ %@@Wﬂ@lgﬁ'ﬁ?& S@E]%’&B .°r1'f3‘s‘|‘t%“'§ﬁﬁe
preferred conpoursdsndaly] grgupst substituted of hpsulstitutedatidry aihoalkyPEroups XAbstfted and
‘X' are C and the [ respandi substituents R5, , R, and R8 are '
hydr ogen, and at O?%’ésgﬁu o :fp%'?ﬂ%.u’ogl;&l,gr%&s, %Hﬁ’%ﬁﬁ?rsuwbspﬁwget ot her
~preferred codpoakiyinglanigoakyl gedups, Substinddlvr easubtinkied nétbrocyRly ptilfs R are
hydr ogen and one X and X4 is N. In still other nore preferred

f . , X2, X3, \ F

conpounds of st rﬁ@tfsﬂ?l?dl%r upsgbypgutedheterpcyclyBminoalkyherauay, substituigiliey| gr oups
such as those havisigstiiedninas oty MhoallSRERARs, 3iRifiedl R r preferred
conmpounds of strycture U R6 or]_'QI%Tl IS aa(r;iﬂ-g%C%M grobep aﬁgﬁks}%ﬁt?‘g an al kyl,
aryl, heterocycl Jheteresyclybalieyeryiapafiod iBkapps. g suhstitufed or ypgubstingted t her compounds
of structure |1, (ReréyclR)ahyi)afis )d(heterocyclyl) group and q is O,
1, 2, 3, or 4. In nérgcgi)@)rréng%%%ds in which R6 or R7 is 20 a
- OCH2( CH2) q-(ﬂeterocyclyl) roup, the beterocyclyl Yroup of the
- OCH2( CH2) n_(H terocyclyl) ‘Yrsaprirgady Pféfeéf%w&“éfsscﬁll’&ﬁ BTKraonscmposndst ut ed
or  unsubst it ut edavidy @b elnicARe IS taldiibls W ag c@ﬁmg&!h’éb‘,%&hﬁd&&ﬁﬂa@ %@J VAN

u unsubs

substituted or unsubstituted piperidine, substituted or Ituted
pyrrolidine, sub8§tefthegogpoungds,andharmagentirally agoentable salip of the tavtaneos:
unsubstitut ed i msaads el has wRIbiidwbESnAN2S unsubstituted pyrazole,
substituted or unsubstituted 1,2,3-triazole, substituted or unsubstituted
1,2,4-triazole, substituted or unsubstituted tetrazol g, substituted or
unsubstituted thionorpholine, substituted or unsubsti{uted &hi onorpholine
in which the S.atomof the thionorpholine group is bqqggd/to one or nore O
atons, substituted or unsubstituted honopi perazine, ubsﬂjtuted or
unsubstituted oxazolidin 30 2-one, suljstitufed orlTn Ybs yfﬁ%ﬁﬂ

\

t
pyrrolidin-2-one, substituted orpunsulgstitufed / x4

RB

II

15 In compounds having structure II, Y is selected from H, -OH, -OR"
. groups, -SH, -SR"' groups, -NRR® groups, -CN, -C(=0)-R* groups, substituted
or unsubstituted alkyl groups, substituted or unsubstituted alkenyl groups,
substituted or unsubstituted alkynyl groups, substituted or unsubstituted aralkyl
groups, substituted or unsubstituted heterocyclylalky! groups, substituted or
20  unsubstituted alkylaminoalky} groups, substitutcd or unsubstituted dialkylaminoalkyl
groups, substituted or unsubstituted arylaminoalkyl groups, substituted or



pyridine, substituted or unsubstituted oxazole, substituted or
unsubstituted WO 02/22598 PCf/t1S01/ 32131 -82 isoxazole, substituted or
unsubsti t ut ed i Eg&e, substituted or unsubstituted isothiazole
substituted o UREEBStituted furan, substituted or unsubst FEAUSAUA213

t hi ophene, substituted or unsubstituted tetrahydrofuran, substituted or
unsubstituted tetrahydrothi ophene, substitted or unsubstituted

benzi m dazol e, substituted or 5 unsubstituted benzoxazol e, or substituted
or unsubstituted benzothiazole. In conpounds of structure Il, RO is

sel ected fromH, unsﬂlst,lmedldmrjrlhminﬁﬁikylcgioupn,ssmbaitﬁtbwbxeﬁhsﬁﬁsﬁw gr oups,

substituted or ulg(%{y t ut eWI oxy rouitgg subst i tut ed or
unsubst it ut ed al@r © R 8’6?5 tqrosvslylamigealied no
groups, substi t ufrewghsOsubstiterder &dshlﬁsﬁdnddlh%{émﬂyam S6us! SibGmted WP Shdubitinfth OF
10 unsubstituted di a‘a%l am no groups, substituted or unsubstituted

(al kyl) (aryl ) ami¥y & &Pﬂgsuug%%‘t‘?‘tsﬂhs%‘“grhym%@tl|8f(E|‘P‘écF“h~°rt’rE'§FFd #r oups,

substituted or Uﬁ&!ﬂ@@tﬁ!e&ldik% y QitRfimted o Tidubstitated ) | ups, or-
-C(=0O)-aryl groups. roﬁ&a&’iy rog)uggrtlcu | arl 1:lprefenrlred cﬁ%]kgl%wpg

structure Il ar é’ftswg@‘qdr?fm"éﬁl h@elﬁwsé@@hlkyllmomrrpounds of structure
1, RLIO is selected fromsubstituted or 15 unsubstituted al kyl groups,

substituted or unsubst it Upqrefaid cEv-RURS of SRS HUved sObced RSHAFL bl €d
het er ocycl yl grouR& substﬁfeut ed or unsul;)stltutred het éroc f}lﬁt}f b}{u

groups, - C(=0) H-ORCeswps. af kYR"'Br G- B@(f& fesgbp, YisoupeR "R Ceegp GOl ky!
grc?u%)s NH( g& ylog Oglﬁtgﬁhre%%%( ) anﬂf)]lN 011?oups EC?’L]%) % )argyﬁ‘}g‘égr oups, 20
- C(=0) N(al kyl9) ( &‘@Fl)’fc@mdﬁgmpﬁ’““ﬂ&ha" igHpastruckire Gy Ylipselectddtitam y N(CldHups,
S e um o ALY IR, ALY et o
- C(=0 N(al kyl ) ( h&HMNBCYSINOH: 1 SN(ES:)NFHCHE), :wamwm@mm;er ocycl y! ) groups;
and are i ndepend Sy 2 arelon SRR kdten STRuBhGE 1y
groups, or substgrculps eH(abkyl]ﬂﬁHt)hiéH(anqﬂ)@loumsy4N(gky1§n(mHzM@1@m gRiPsi s sel ected
insubst i ut a3 ar S CGERusERSI b eittef R LR R PV B8 et er ocyc yi
groups. WO 02/ ZZEHEWWIJSQNHICHz)mOCHa groups, -NHCH:CH(NHz)CH(CH3),
-NH(2-aminocyclohexyl), -NH({cyclohexyl), -NHOCHs, -NH(N-morpholiny}),
-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, wherem is 2,3, ord andnis 0, 1, 2, or 3. Still more preferred compounds
of this type are those in which Y is selected from -NH(5-benzimidazolyl),
-NH(CH2)2N(CHs)z, -NH(CH2)20H, -NH(CHz)(4-imidazolyl), -NH(CH:)(3-
imidazolyl), -NH(CHz2)(4-pyridyl), -NH(CH2)(2-pyridyl), -NH(CHz)(3-pyridyl),
-NH(CH2)(2-tetrahydrofuranyl), -NH(CHz){(4-piperidinyl), -NH(CH2)(3-
25  piperidinyl), -NH{CH:)[2-(N-methyl-pyrrolidinyl)], -NH(CHz)(2-pyrrolidinyl),
-NH(CH:)[2-(N-methylpyrrolidinyl)], ~-NH(CHz)(2-pyrrolidinyl), -NH(3-
piperidinyl), or -NH(3-pyrrolidinyl).

In compounds of structure O, X', X2, X, and X* are selected from C
or N and at least one of X', X?, X?, and X*is N. In some preferred compounds of
30 structure I, X' is N, R’ is absent or H, and X2, X?, and X* are all C. In other



-8§ I n conpounds of structure Il, R is selected fromH, substituted or
unsubstituted al kyl groups, substituted or unsubstituted aryl groups,
substituted or _ unsubstituted heterocyclyl groups, -OH, al koxy groups,

aryl oxy groups YeRMAS® substituted or unsubstituted heter ochSNEOHIUH
groups, substituted or unsubstituted 5 am noal kyl groups, substituted or
unsubstituted al kyl am noal kyl groups, substjtuted or unsubstituted

di al kyl am noal kyl groups, substituted or urSubst i t ut ed aryl am noal kyl
groups, substituted or unsubstituted diaryl am noal kyl groups, substituted

or unsubstituted frofek¥d ¢dnforhdsaTis@Abek Yl X8 1sOVPRS is SRS dritdt B4

unsubstituted al yyl am no groups, substituted or unsubstitut eéoaryfi%m no
groups, 10 subst i ¥aedngHeype cempaugdscRf girispurg i, ﬁi)lgNoBfm abssnbertH t ut ed or

unsubstituted di ! ¥ S

(al kyl ) (aryl ) ani niiazfﬁW ;?ps%dg-%%c Hp%{' (%&gﬁ@& edlé&% oups, I’%}rﬁ%)mﬂﬁ
groups, -C(=0) O apRyIR isragegstor @(dﬂﬁ)@amwegmcalip@ - C(=0) NH2,

-C(=O NH( al kyl') groups, -C(=O NH(aryl) groups, -C(=0 N(al kyl)2 groups,
(O Ny} groups, - CUnQubalty b kAt I8, e QUORY koGke B0 gherggvel V!
groups, -C(=0)-0O heterocyclyl groups, - Het erdcycly grouﬁ'@
-C(=0) - N( heteroc;}zﬂtyqaa@e@réﬁ&sentand@qem)imemmw yeféveddrae ¥ (G} Br, §r HUNG;,

-0 - N | h | 1op! [
ot e b eaR VL) (el Q50 O bR Do RS LSOO IR 3, S Bl 1y

het er ocycl yl am noal ky LJrou Ubstitu Su

groups, substitut-8tFQ@R Lﬁﬁs'ubs$ﬁ=t(tit1€ﬂgmhpsom5ha:ktktpﬂ ogumpsmtaﬂa:ﬁmhﬂtgréﬁpg ed or
unsubstit ut ed

~unsubstituted ary Stitut

bet er ocycl yl oxyal E%%gérd(fwulblg E)%gd %‘ﬁnﬁ”ﬂy yorof s?%‘ﬁgf)ﬁ@?sug%‘mft@rﬂﬂ% to 7
menber ed sat u¥lat edcopdaryirs adrtiarg tatigy] gmuﬂmstubt;mtmem oPlinsubiSitad drylr@shs,
N-containing rin ture 4 1is selectedfromH
-OH, al koxy gro%BESklag(rayng%%%?%ﬁJ%lﬁ HUPS, N&ftéf?‘ﬁ%f”}“‘&f‘ btipied aligpylay y | )
dUbst i ut ed or )gz"“‘ﬁfg‘{’“‘?“’? °TE‘“““’““””W%°“‘$@F*‘%““°@r°““‘58@’%*’9{“?‘f d
substituted or unsupsti ed a u substituted or unsubstitute
aryl groups, -NHC F('anrmc())gl)%g ygipyps g%lh?ﬂﬁ%e&’ _Eyhstinted YAl aAnyisoaky b grgups.

- N(al kyl) ( bet er ocylstigptet of DEsuPSiuEy ary%ﬂlbaﬂ@l(ghﬁiper@wﬁhyd &r ungbQMQéd I n
conpounds of tr%cttire L1, R75 is sel ga fromsubstituted or

unsubst i t ut edl%al QA IGPBoAY! SRS PRSP °6P“§9H§’&B§j( qa{kéf’()@ﬂylé‘f‘%oa'éjﬂoups

substituted or V\@r@ﬁ# Aitstited or unsubstituted beterocyclylalkyl groups, substituted or

unsubstituted aminoalky] groups, substituted or unsubstitated

heterocyclylaminoalkyl groups, substituted or unsubstituted hydroxyalkyl groups,
substituted or unsubstituted alkoxyalkyl groups, substituted or unsubstituted
20 aryloxyalkyl groups, or substituted or unsubstituted heterocyclyloxyalkyl groups. In
compounds of structure II, R® is absent or is H if X’ is N, R® is absent or is H if X2
} 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 ieast one of
R, R:, R, R, R%, RS, R, or R? is a substituted or unsubstituted heterocyclyl
25  group, and, in more particular embodiments, a substituted or unsubstituted
heterocyclyl group selected from morpholine, piperazine, piperidine, 1,2,3-triazole,
1,2,4-triazole, tetrazole, pyrrolidine, pyrazole, pyrrole, thiomorpholine,
homopiperazine, benzimidazole, oxazolidin-2-one, pyrrolidin-2-ope, imidazole,
isoxazole, oxazole, isothiazole, thiazole, thiophene, furan, pyran,

30 tetrahydrothiophene, tetrahydrofuran, tetrahydropyran, and pyridine.



”%34 PCT/ t1S0OL1/ 42131 unsubstituted heterocyclyl groups, substituted or
unsubstituted heterocycl ylal kyl groups, -C(=OH, -C(=0 -alkyl groups,
-C(=0) - aryI grou‘g{2 C(=O NH2, -C(=O NH(al kyl) groups, -C(=O NH(aryl)
groups, - F&}’ )2 groups, -C(=O N(aryl)2 groups, PCTUS01/42131
-C(=0O N(al kyl )(aryl ) groups, substituted or unsubstituted 5 am noai kyl
groups, substituted or unsubstituted al kylg%m noal kyl groups, substituted
or unsubstituted dial kyl am noal kyl groups;°*Substituted or unsubstituted
aryl am noal kyl groups, substituted or unsubstituted diaryl am noal kyl

groups, substituted or us'tﬁubméﬂﬁr%ﬁeh&oa{pwﬁas(raw L@umuﬂeﬁéﬁftho%&l“ps

substituted or unsubstituted het eroc%cl yl am uoal Kyl groups stituted or
unsubst it ut ed 10"”6‘%%% & Ry arg Rasre kb aluisgine graferpes emboisments Rbi selected

unsubstituted (chatigr g,g%ﬁllubéh)oﬁ %ﬁﬁﬁﬁtm&] J)u QU 8Rat etfgp‘fr&ltlbsulégeg

unsubsti t ut ed gléet erocycl yl) (aryl)am no oups
unsubstit ut ed aliRigsoprslkiplkoxy)groupss substitoicd Dt umseustmnedjhmbm:lylaxp @tbups,

Substr Yt o 30 SR Ul i Recro BN BB RS o st Al ounas.
of structure IThetﬁkZ:Byctlssl scslaeyitaanhdamyhgrbhpssubﬁﬁmtewtoednsabsunuaﬁubstItut ed

al kyl groups, afkiy Ltute unsubst tegted u%g/ roups or substituted or
unsubsti t ut ed he Seyes 6?03%511 Bifcg QL upsupsty %81?15(1&'1@803#19’6&?0#95

substituted or subpembstdrugfudeitaed vlkyOlLy RS inly s bidupd, 6bsBfuddnsubst i t ut ed
aryl groups, subst tut‘éi 20 unsubstltuted het erocycl yl roups, -C(=0OH,
-C(=0) -al kyl gr 80jygstte al%/ - §F v-argingalknyy srenps:ophgtputed gxjus gtrwaﬂkyn
groups, -C(30 Nﬂ(aﬂd?)dlﬁmtﬁlﬂmgiroups %s@k“ﬁéh oy 'uﬂs%bﬂfnﬁ&p&arylagmogé?&_%; él )2 |
ary

groups, - O)N al k (aryl roups - groups
gr oups, substltafoé‘ag/ i“ %dlﬁowour&ml?wdamwte%ﬁr@mﬁsd,ﬂmwtmw or

unsubstituted ahﬁbﬁfﬂlt@@ﬂk@fw grgl'i;ﬁuﬂﬁistm?tbﬂj&t ﬂ&s%ﬁsﬁﬂit&ﬁlcgfocgaglﬁﬁg})} n%rg q%"

di al kyl am noal kyl groups, substituted or unsubstitute
groups, substit SYbsdfutsd of HaTYBitsted heteroeychit SHOHPH, Mehslitaied og npwbstitutedsallodt,i t ut ed

or unsubstitut eﬂet‘ﬁEﬁ@lQlLQﬁh— Ml%ﬁiﬂoﬂﬂ&?{' éﬁﬂps %;fg%@ﬁ d sHBRLdshktgd or

unsubsti tuted heterocyclylal’kyl group eterocyc y gr oups,
- C( =0) - Chet époc fialkylamypegtipyl grorys; ﬁl@)sum(eﬁex wesybsyicited Jianylapumpm|kyBfroups,
- (=0 N( het er 0cykithied o9 bMBSined Pl A A MGG SHSHile) 08" OUPS,

unsubstituted alkylaminoalkoxy groups, substituted or unsubstituted

arylaminoalkoxy groups, substituted or unsubstituted dialkylaminoalkoxy groups,
substituted or unsubstinited diarylaminoatkoxy groups, or substituted or

20 unsubstituted (alkyl)(aryl)aminoalkoxy groups. Particular examples include:
-OCHs, ~OCH:zCHx(N-morpholinyl), -N-morpholinyl, -N-cis-dimethylmorpholinyl,
-N-(4-alkyl)piperazinyl, -OCH-CH:N({alkyl): groups, -OCH:CH:NH(alkyl) groups,
-OCH2CH:aNHz, -OCH2CH:2NH((aryl) groups, -OCH2CH:2N(aryl): groups, alkoxy
groups, -OCH2CH:N(alkyl)(aryl) groups, -O(4-piperidinyl), -O[4-(1-

25  alkylpiperidinyl] groups, -O[3-(1-alkyl)piperidinyl] groups, -O[3-quinuclidinyl],
-OCHaz(2-pyridyl), -OCHz(4-pyridy}), -O(3-pyrrolidinyl), -O{3-(1-
alkyl)pyrrolidinyl], or other —-O(heterocyclyl) groups not listed in this paragraph.

In other compounds having the structure II, R? is selected from F,
Cl, -NOz, -OCHs, -N-morpholinyl, -N-cis-dialkylmorpholinyl, -N-(4-
30  alkyDpiperazinyl, or -OCH2(2-pyridyl). In yet other compounds having the
structure I, R? is selected from H, F, CI, -NO-, substituted or unsubstituted



-Cé_:O) N(aryl) (heterocycly)) groups, substituted or unsubstituted WO
02/-22598 PCT/ USO /42131 -85 heterocycl yl am noal kyl groups, substituted or
unsubstituted hydroxyal kyl groups, substituted or unsubstituted

al koxyal kyl gr fp®/22898bsti tuted or unsubstituted aryl oxyal kybu@ieups,
substituted or unsubstituted heterocyclyl oxyal kyl groups, -OH, substituted
or unsubstituted al koxy groups, substituted or unsubstituted aryl oxy 5
groups, or -NH2 groups. R16 and R' may joi®ltogether to forma 5 to 7
menbered saturated or unsaturated, substituted or unsubstituted

N-containing rin d',:?ai, | ructure .|| , RPA,_and R2'
may be the gsaneg]g[reFd f lgl:r{( g’r‘\){’ Ergﬁ;%’]gfééiﬂgﬁu eﬁgﬁ%‘é‘%‘ﬁ‘@“@#‘g&%ﬁﬁﬁ%-q& NH2,
AT Ly Sy g e aieh ity vty o
-N(a ar Sg S . ed o S ituted a . groups,
subst i tuted or urbEr Tl iR Ry B ipabeiRd st rbiie, it or
unsubstituted al kiospstguced haterosyrhdaikdxy igRUpN isubbiifutdisdri unstibetuted hot B4 i oups,
substituted ors uns%bsti gu d heteroctg:eéglkvgroups, -NHOH, - N(al kyl gd-l
groups, -Naryl)&® B?‘&H% ,%‘-’q\ﬁrd’l“ b - Bgtesriyey!- apgt aplamiopalijty |
groups, - N(al kyl )gtdups, wlbstifudetDsr unQibstitieddixik)1Oadd Hikry@hRiBRky! po o MPOUNdS

havi ng the struct L{{rie | 1 maéﬂlibnpl ude those in which R18 1S “selécted from
substituted or urf¥buted onragbsiued allglyyiaminoaliyarpuns: adstiuted prsupssisiitiet ed

aryl groups, - Ny b ablitbiodk Ry Bfoups MR ARSes ol ALY diagl OUPS.
-N(aryl')2 groups, -N(al kyl)(aryl) groups, -NH(heterocyc y? roups,

-N( het er ocycl yl ) CRIDRIKIXYEBYRSs Or suRgUBedeqr yasubiiytiied atkylalylamineatoxy groups.
-N(het erocyclyl)2 20 groups, or N-containing heterocycles, and the

N- cont ai ni ng loet er ocycl es J1ak&n AEH cdnfobii HaRhL SRYchur€ A t e,
-C(=0-R18 groupa(&ntg,pugh gt heflﬁg nitrogen atom gr a _car %gﬁasg{wgrﬁq?(n’ t he

rings of the N-c P A HELerd drgorsspording substituensy B, B R eandeRf arc onpounds
n which RIS is aydb@anialfiag AELEXONT Ok and RN CHNRbAENRASLET O0yC! €

of the R18 group 1s selected from substltugedﬁ or unsubstitute nor phol i ne,
25 substituted of RReERAsIRYIESERLES Hy Breedif 8o, R's BhsandtR ] arschydrogemandhmt iof ut ed

pi perazine,  subgtixuk®hn@x* WIS URS frint diite? thobd Pefeldll 'f,yéneld r
unsubstituted _pyrrole, =~ substityted or unsub@?ftu?ggm?ori#%?zflé e, 'substituted
or ' unsubst i t df edRpyr e droth R® andydk are alieyd eroups swels edokbpsethavieg fromn8d fouaz ol e,

substituted or upsslASkdriut RO elotBerrefididb@biunas UPShickt RORQ, iRsybst i tut ed
tetrazole, substityted or unsubsti'tuted ’
OR group and R"™ js an alkyl, aryl, heterocyclyl, or heterocyclylalkyl group. In

still further compounds of structure I, R® or R’ is a -OCH(CHa)a(heterocyclyl)

group and q is 0, 1, 2, 3, or 4. In more preferred compounds in which RS or R” is

20 a-OCH2(CHz)s-(heterocyclyl) group, the heterocyclyl group of the
-OCHz(CHn)s(beterocyclyl) group is a heterocycle selected from substituted or
unsubstituted morpholine, substituted or unsubstituted piperazine, subsiituted or
unsubstituted piperidine, substituted or unsubstituted pyrrolidine, sullasliluted or
unsubstituted pyrrole, substituted or unsubstituted imidazole, substituted or

25 unsubstituted pyrazole, substituted or unsubstituted 1,2,3-triazole, substituted or
unsubstituted 1,2,4-triazole, substituted or unsubstituted tetrazole, 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, substituted or unsubstituted oxazolidin-

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

pyridine, substituted or unsubstituted oxazole, substituted or unsubstituted



39 thi onorpboline, substituted or unsubstituted honopi perazine, substituted
or WD 02/ 22598 -86 PCT/USQO /42131 unsubstituted oxazolidi n-2-one, '
substituted or unsubstituted pyrrolidin-2-one, substituted or

unsubstit ut ed YWY P¥E e, substituted or unsubstituted oxazolmcruseubasi t ut ed
or unsubstituted isoxazole, substituted or unsubstituted thiazole,
substituted or unsubstituted isothiazole, substituted or unsubstituted
benzi m dazol e, 5 substituted or unsubstito®ed benzoxazol e, or substituted
or unsubstituted benzothiazole_ Oher preferred c--7pounds having

structure |1 ar cisolatt,dafofed b ilwsdiia Mok, SuRihis e lbamsybsti tut ed

or unsubstituted am noal kyl groups, substituted or d
al kyl ani noal ky| §Qothiazple, salpkisiad:an maskbstituted fands tsitbstitvesd ok Qnatbytiased noal Kyl

groups, substituyf .t d..di al am poal kyl .grqups, _substituted
or unsubstituted ﬁﬁ%$%1%ﬁﬁ%ﬁgﬁkﬁ#é§¥%ﬁ%§3%éh3§%ﬁ¥ﬂ¥éé”ﬂ%“ﬂﬁ%ﬂﬁ?PﬂFﬂF@d '
g} al kyl) ( alr y: ) amtﬁmyl a:yothli@hmqosubsﬁmmls bgaﬁsiubsuinﬁeh ?d’nzhtglédibl%:[ subskiteed or
eterocycly ti . roups, i nc ing; -CH2(CH2)pNH2 groups,

- CHz ( CH2) pNH(al k@?@d@é‘%ﬂﬁg@’-‘%ﬁfi( E&%‘E pryyusubstiged benzoipproferp) pN( al kyl ) 2
15 groups, -CH2(CH2)pN(aryl)2 groups, -CH2(CH2)pN(al kyl) (aryl) groups, or
- CI(;|2( EHZ) E( het er ocycl yl) Igrcom]?muﬂmmemacmrd B, la?ﬁrs]isﬂ‘é@gﬁfroxlﬁ&{}?bﬂgsﬁﬁsgmeg to 4
and the hetero roup, of the -CH2(CH et erocycly group is a
N-contai ning he gb%‘%f/‘%f%&@%?’g&%'{?s’f ?Cig?ﬂ(t%‘ﬁﬁéﬁ'%sﬁ?s@@t@ra’ﬂﬂ%ﬁﬂﬂ% chVHe

nor phol i ne, subsbbstitutezichr @hsubbtiteied siky ki in® Groupt F @bbFhaeor sidbskiutddt ed or
unsubstituted piperazine, substituted or 20 unsubstituted piperidine

substituted or l"j‘ﬁgﬂ‘b‘g‘{’ PEQIPS Gubsiiiuteg o8 unsbsityted dialigylagyino graenshaubitituted dr
i mi dazol e, 90bs ubfubktRete® Biakiilatibs flohps, S¥bsinifed 2 uRsubSithsd ¥a‘ik§ﬁ)ﬁ9g% 0.
e 2, i azol e,

unsubstituted 1,2 3-triazole, substituted or unsubstitu
substituted or SIEHIEPStEdRT ungubptiyted alkylgrpuns; substéttited or ursubdtibned aryled

t hi onor phol i ne, gedepst-CrHbag -coL i ugp_cb?_qu ' [ stituted
or unsubstituted oxazol i dlﬁﬁ- go%?&ggﬁguﬂg’sti tute %&pﬁé‘%bgﬁeéﬁa&

pyrrol i di n- 2- onBUEHEE: prefered) compoundsuaf strigture dHaroyhdselimwhich Blisstyittogered or
unsubsti tut ed oxazol e, substituted or unsubstituted i soxazole, substituted

or unsubstituted thiazol dn cetiftuhdsidfls@erire ILREURSHER £6hn issliflicazR! ©.
SUbStI LUt ed 0 H SRR kT o S et Snsubatimred gl oo, s o U &
unsubstituted heterocyclyl groups, substituted or upsubstituted heterocyclylalkyl
groups, -C(=0)H, -C(=0)-alkyl groups, -C(=0)-aryl groups, -C(=0)O-alkyl
groups, -C(=0)0-ary! 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,
20 -C(=0)N(alkyl)(aryl) groups, -NHz, -NH(alkyl) groups, -NH(aryl) groups,
-N(alkyl): groups, -N(alkyl)(aryl) groups, -N(aryl): groups,
-C(=0)NH (heterocyclyl) groups, -C(=0)N(heterocyclyl): groups,
-C(=0)N(alkyl)(heterocycly}) 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 unsubstituted alkyl
groups, or substituted or unsubstituted aryl groups whereas R is selected from H,
substituted or unsubstituted alky! groups, substituted or unsubstituted aryl groups,
or substitited or unsubstituted beterocyclyl groups.



ber';zoxazol e, or substituted or unsubstituted benzothiazole. WO 02/22598
PCFf u501/ 42131 -87 Conpounds of structure | are readily synthesized from
sinple starting nolecules as shown in the foll owi ng Exanpl es. Conpounds of
structure | Berd¥ al | y be prepared using benzene subst irciesiiadiih
nitrite or carboxylic acid groups in addition to other optional groups. 5
Conmpounds of structure | nmay be synthesized fromsinple starting nolecules
as shown in Schenes 1-4 and exenplified i m88he Exanpl es. As shown in
Schenme 1, conpounds of structure |I may generally be prepared using aromatic
conpounds substituted wt ) KE:leie! ) ' . henre 1. R
CO2H 0 0 NH2 heat + C' V\émﬁ%%laﬁsﬁ shom“ﬁ&%%qé&eﬁéﬁ%t&lagénggg? P?s?]‘ﬁlée %romatic
conpound such as UBSubgified pkyk gsoppersubstiotitser unsetsttu@d aryl goops) zobstiggicd may be

reacted wth an qgy ' ety 2-(chl or ocar bonyl tate to
produce an ani de thg%tﬂetﬁl ﬁ&?re cﬁ’%\nﬁﬁ%ﬂ:{gﬁség@i?wp‘gﬂ x’ﬁﬁ’é%l}B%t?ﬁﬁht ed
1, 2- di ani nobenzefebstitited or easmbstitngl prepahyclylalkyl grodps, ybetitaey of Ulkabitinited

conpound of skrug : skilled in the art wll recognize 15 that the
pr ggedure set Bf or ‘%‘Owlﬁﬁms“%‘%vp%erﬁl egal%mbq"éﬁﬁ'c%"‘épér Fubstifuted
conpounds. A net houhshistinpedadiakylaginskligigivaps istintedlop dnsosmaaends of
structure | is sh?a\&nméﬂqﬁchene %'f'AS shown in Schene 2, aronmatic conpounds
substituted withYamne Ah&HPS FopEuE] sUpBubgitediazlapinoglcwl growssi ze

4-am no substitummshirﬁﬁd@ﬁﬁmbmd&dqilkﬁj(ﬁuzgwfnaamyl gﬁ),jgg),rgammc@&ch as et hyl
2-cyanoacetate ma %% WO 02/ 22598 PC fUSQI /42131 -88 reacted w th ethanol
to produce et hyl "%lf-“ f5d Alksvlamine, YRS p bt ed 9y HRsybsifutsd agamino groups,

10 substituted or unsubstituted dialkylamino groups, substituted or unsubstituted

diarylamino groups, substituted or unsubstituted {alkyl)(aryl)amino groups,
-C(=0)H, -C(=0)-alkyl groups, -C(=0)-aryl groups, -C(=0)0-alkyl groups,
-C(=0)0-ary! 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)
15 groups, -C(=0)-heterocyclyl groups, -C( =0)-O-heterocyclyl groups,
-C(=O)NH (heterocyclyt) groups, -C(=0)-N(heterocyclyl): groups,
-C(=0)N(alkyl)(heterocyclyl) groups, -C(=0)-N(aryl)(heterocyclyl) groups,
substituted or unsubstituted heterocyclylaminoalkyl groups, substituted or
unsubstituted hydroxyalkyl groups, substituted or unsubstituted alkoxyatkyl groups,
20 substituted or unsubstituted aryloxyalkyl groups, or substitated or unsubstituted
beterocyclyloxyalkyl groups. R'? and R may join together to form 2 5 to 7
membered saturated or unsaturated, substituted or unsubstituted N—containing ring.

In compounds of structure I, R™ is selected from H, -OH, alkoxy
groups, aryloxy groups, -NHz, -NH(alkyl) groups, -NH(aryl) groups, -N(alkyl)2
25  groups, -N(aryl) groups, -N(alkyl)(aryl) groups, substituted or unsubstituted atkyl
groups, substituted or unsubstituted aryl groups, -NH(heterocyclyl) groups,
-N(heterocyclyl): groups, -N(alkylj(heterocyclyl) groups, or -N(aryD(heterocyclyl)
groups.

In compounds of structure I, R¥ is selected from substituted or
30  unsubstituted alkyl groups, substituted or unsubstituted aryl groups, substituted or



Stﬁasequent reaction with a substituted or unsubstituted
1, 2- phenyl enedi am ne provides substituted or unsubstituted ethyl
2- benzi m dazol - 2-yl acetate. Reaction of a substituted or unsubstituted
et hyl 2-benzi nV@4zdis922- y|l acetate with an aromatic 5 conpound havi ng an
amine and nitrile group such as substituted or unsubstitut efCBUSO42I31
am nobenzonitrlie with a base such as lithiumbis(trinethylsilyl)am de or a
Lewis acid such as tin tetrachloride provigges the substituted or
unsubstituted 4-am no substituted conmpound of structure |I. Schene 2. 9
FInH 0 NH HCl H, Ny fdel o &L ,, OBt heat EtQZC 10 Schene 3 illustrates a
general synthetic route YHEErocyrly URSofubstitted oy pnsubsingedlietdtolicBiayh am no
and 4-al kyl am nogrogmpau(ra)HECstn r Ay_Anspection of Schefme 3 shows
that 4-hydr.oxy s@gd)ﬁg% d corrpou)#gr;ﬁog?mjgts’r uc u(?)emﬁgr?}ﬁ’ﬁ' '62=(93H%rted into
the 4-chloro derivatrV “E]?’Dr%%{si &(ﬂWﬂ(@'ﬂmeo@:ogx&g@bpﬁo or
t hi onyl chl ori deC(FigN. lofugs det L | then be reacfed with 15 an
al kyl ani ne ors di aI.km%r}?g ﬁ@pn%ugﬁ{%@l)@p ELUBH Sebsgtued arppsubsimed or  4-
di al kyl ani no “der ™ ETopRSy s etmiedl on ueubsingtad sikfahinBaly14répk Rl ng, O 4-
di al kyl ani no compabfgsicbd Sibhidieh; ki ¢t her .groups that nay be FEUEd e

. : : 0 | ub @E : N
with the 4-chloro derivative'in tﬁll S8R e FUbPtRted gpunspbstinkgde not | imited

to, ROH, RSH, adt/areigealkyl enupn seRE88dREThtiRkh ke 43 1 %ﬂﬁt As shown in
%éﬁ%w ggaupf’ al kyl

Schene 4, the sysishQsd s.of structure |
B R 0P B! mopes vty bo

group, aryl group,bor het er oc

acconpl i shed usPRoBSebbatéroeycythudioallys pdsps, kiktisBals .

2- benzi m dazgl ‘3ih¥1le:%€§‘ct]f}£[§- 5 R epar ed as, s%own T °§c° SPREbstuted 3. scheme
4. R = H alkyl mn0alkyl groups, substituted or unsubstituted

(hetcrocyc]yl)(alkyl)aminoalkyl groups, substituted or unsubstituted

(hcterocyclyl)(aryl)aminoalkyi groups, substituted or unsubstituted alkoxyalkyl

groups, substituted or unsubstituted aryloxyalkyl groups, substituted or
unsubstituted bydroxyalkyi groups, or substituted or unsubstituted

15 heterocyclyloxyalkyl groups.

In compounds of structure II, R is selected from H, substituted or
unsubstituted alkyl groups, substituted or unsubstituted aryl groups, or substituted
or unsubstituted heterocyclyl groups whereas R" is selected from H, substituted or
unsubstituted alky! groups, substituted or unsubstituted aryl groups, substituted or

20  unsubstituted heterocyclyl groups, -C( =O)H, -C(=0)-alky! groups, ~C(=0)-aryt
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(aikyl)(aryl) groups,
-C(=0)0-alkyl groups, -C(=0)O-aryl groups, substituted or unsubstituted
aminoalkyl groups, substituted or unsubstituted alkylaminoalkyl groups, substiruted

25  or unsubstituted dialkylaminoalkyi groups, substimted or unsubstitted
arylaminoalkyl groups, substituted or unsubstitutéd diarylaminoalkyl groups,
substituted or unsubstituted (aryl)(alkyl)aminoalky] groups, substituted or
unsubstituted heterocyclylaikyl groups, -C(=0)-heterocyclyl groups,

-C{ =0)-Oheterocyclyl groups, -C(=0)NH(heterocyclyl) groups,
30 =O)N(heterocyclyl)z groups, -C(=0)-N(aikyl)(hcterocycly]) groups,
-C( =O)N(aryl)(heterocyclyl) groups, substituted or unsubstituted




rﬁl, het erocyclyl Heteroaromatic dianlines may be used as precursors of
compounds of structure |Il. The synthesis of conmpounds of structure |
where Y= NH2 is depicted in Schene 5. Schenme 3. 0 NEtOH HG O NH " HG H2N
ElQ)" J ' ()Et NEe802/ 22598 PCTIIJSO /42131 Schene 5. OPCTAISOVERAN + - 90
'f NF HO EtOH\ , \ O NN NCNII Il HJOEOHJOB NHHCI EtO RCN

HO EIO" -J '"CEt L,HVDS R\ CN 85
heterocyclylaminoalkyl groups, substituted or unsubstituted hydroxyaikyl groups,
substituted or unsubstituted alkoxyalkyl groups, substituted or unsubstituted
aryloxyalkyl groups, substituted or unsubstituted heterocyclyloxyalkyl groups, -OH,
substituted or unsubstituted alkoxy groups, substituted or unsubstituted aryloxy

5  groups, or -NH: groups. R'® and R may join together to form a 5 to 7 membered

saturated or unsaturated, substitated or unsubstituted N-containing ring.

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): groups, -N(aryD): groups, -N(aikyl)(aryl) groups,

3 10 substituted or unsubstituted alkyl groups, substitted or unsubstituted aryl groups,
-OH, substituted or unsubstituted alkoxy groups, substituted or unsubstituted
aryloxy groups, substituted or unsubstituted heterocycly! groups, -NHOH,
-N(alkyl)OH groups, -N(aryl)OH groups, -N(alky)O-aikyl groups, -N{aryl)O-alky]
groups, -N(alkyi)O-aryl groups, or ~N(ary})O-aryl groups.

15 Compounds having the structure II may include those in which R is
selected from substituted or unsubstituted alkyl groups, substituted or unsubstituted
aryl groups, -NHz, -NH(alkyl) groups, -N{alkyl): groups, -NH(aryl) groups,
-Nary1)2 groups, -N(alkyl)(aryl) groups, -NH(heterocyclyl) groups,
-N(heterocyclyl)(alky}l) groups, -N(heterocyclyl)(aryl) groups, -Nheterocyclyl):

20 groups, or N-containing heterocycles, and the N-containing heterocycles are ponded
to the carbonyl carbon of the ~C(=0)-R* group through either a nitrogen atom or a
carbon atom in the rings of the N-containing heterocycles. In still more preferred
compounds in which R™ js a N-containing heterocycle, the N-containing heterocycle
of the R'® group is selected from substituted or unsubstituted morpholine,

25  substituted or unsubstituted pyrrolidine, substituted or unsubstituted piperazine,
substituted or ﬁnsubstitutcd piperidine, substituted or unsubstituted pyrrc;]e,
substituted or unsubstituted imidazole, substituted or unsubstituted pyrazole,
substrtuted or unsubstituted 1,2,3-triazole, substituted or unsubstitutcd 1,2.4-
triazole, substituted or unsubstituted tetrazole, substituted or unsubstituted”

30  thiomorpholine, substituted or unsubstituted homopiperazine, substituted or




NI-§ HHOEc N Et H A conpound such as ethyl cyanoacetate may be .

condensed with a substituted or unsubstituted heterocycle containing two

ortho am no gr‘gﬁps such as substituted or unsubstituted

1, 2- di ami nopyrYdi’H& obtain a substituted or 5 unsubstitubetusoisais;

2-imdazol o[ 5, 4-b] pyridi n-2-ylethanenitrile, which may subsequently be

hydrol yzed in acidic nediumto provide a substituted or unsubstituted ethyl

2- imdazol o[ 5, 4-b] pyridin-2-ylacetate. As 8m alternate route, a

substituted or unsubstituted ethyl 2-imdazolo[5,4-b]pyridin-2-ylacetate

may be obtained taisobstiuteCORRMARD-SHC Ju |E%Qﬁ)§}ﬁ— rids. sabt Of

3- et hoxy-3-i m nopropanoate and a 10 Euﬁbgggtu%c?‘a]{e or uﬁ‘g (ﬁcﬁlﬂ

1, 2-di ami nopyri d? tuted g paspbstipked pysidine t substiteted orunsulmmuimitoﬁaﬂé]ed et hyl

2-im dazol o[ 5, 4- ijwﬁmjibpu t: nma und havi ng an
IAPBER Rl b e S -

amne and nitrile gr tﬁ;) such as s
ani nobenzoni t ri | Sbgo af%%tl%ltcdhsodsazlold; mu:Imubdsb(‘hﬁsdmkﬁwd Bbﬂziﬂuhﬂ&ede

provi des the 5 sulaeintbld d co of structure H 15 The
i nstant invention al$o %(rj‘f)n\% EPE’F%M@% ECSPH'%E@U PERosHbsfitHed  prepared by

m xi ng one or noteEZGBAAMAINdS of the instant invention, or pharmaceutically
acceptable salts or tautoners thereof, wth pharmaceutically acceptable
carriers, excipients, bi néﬁ‘E gH nts or the like, to treat or aneliorate
a variety of disor ders related hePyRYs }W’W GrctiredFaneprovidagria which

particul arly 20 Rnes B)g@rﬁebctsd &smcsubmtu&di o nbutBaiEE Amiddalk)LsRRRuUt | cal |y
ef fective dose fy t .anmpunt of one or nore conpounds of
t he instant mvenﬁugﬁédsgdf ?d(’]:)?uenrlﬁgg? hﬁ@ﬁ?%l\:@'ﬁ?/ %‘9‘8‘@@1’?%@&“@131 91 1

i n anel i or atiOon mlmsx;amﬂkjdlgsoupi shbhﬁnd&cﬁ&hﬁﬁibsutﬂé@d H&y
conposi tions of R nosftuanh an nt| can be manuf acture bg "Bthods wel |
known in the art Suc M&B&“Pﬁg“bwdr@ unglibstitotedi ng,

encapsul ati ng, |(§lb]d}(aﬂyl}mgalk3&rﬁtﬂu§b fof|sBiGktiBiked! o7 \GhBkddida PT OCESSES, among
others. The Comﬁgél c?ﬁs Caﬂkyqegrclougs Encleudmg —-CH2(CHz2),NH: groups,
-CHz(CHz)pNH{alkyl) groups, -CH2(CHz),NH(aryl) groups, -CH2(CH2z):N(alkyi)2
15 groups, -CH2CH:)N(aryl): groups, -CH>(CHz2)pN(alky!)(aryl) groups, or
-CHa(CHz)p(heterocyclyl) groups, where p 1s an integer ranging from 0 to 4 and the
heterocycly! group of the ~CH2(CHz)piheterocyclyl) group is a2 N-containing
heterocycle selected from substituted or unsubstituted morpholine, substituted or
unsubstituted pyrrolidine, substituted or unsubstituted piperazine, substituted or

20  upsubstituted 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, substituted
or unsubstituted tetrazole, substituted or unsubstituted thiomorpholine, substituted
or unsubstituted homopiperazine, substituted or unsubstituted oxazolidin-2-one,

25  substituted or unsubstituted pyrrolidin-2-one, substituted or unsubstituted pyridine,
substituted or unsubstituted oXazole, substituted or unsubstituted isoxazole,
substituted or unsubstituted thiazole, substituted or unsubstituted isothiazole,
substituted or unsubstituted benzimidazole, substituted or unsubstituted

benzoxazole, or substituted or unsubstituted benzothiazole.



5 éorn1of, for exanple, granules, powders, tablets, capsules, syrup,
suppositories, injections, enulsions, elixirs, suspensions or solutions.
The i.nstant conpositions can be fornul ated for various routes of

adm ni strati onWof@nsexanpl e, by oral adm nistration, by tranSmusedsid:

adm nistration, by rectal adm nistration, or subcutaneous adm nistration
as well as intrathecal, intravenous, intranuscular, 10 intraperitoneal,

i ntranasal, intraocular or intraventricul af87t njecti on. The conpound or
conpounds of the instant invention can also be adm nistered in a | ocal
rather than a system c faghion. .suc S injectjion as a sustained rel ease
f or nul ati on. TheyfolIomﬁngéoﬁg%gggﬁngﬁﬁwé 'GWb@ﬁyﬂﬁaﬁﬁ from splFpl e and
shoul d not be corssirtingemolas:ldsiasskowngn theefolldwing BRémpildY QTtnipdinds P stRburdf al .
buccal , and sublin u%l ay i ni str tion,egémders, suspensions, granul es,
tablets, pills, CApSUlEe.Y Yohrerapd usingpepzans sbstinuted, with aptrile o5 (carbaxylie agid o
dosage forms. ThesssapaididnRs e@ér Plond gfoupxanpl e, by m xing one or nore
conpounds of the instant invention, or pharmaceutically acceptable salts

or tautoners thereof, wt at | east one additive or excipient such as a
starch or ot htgr addi ti ve. h%ﬂ?‘fogﬁcf%é)?éﬁ'b“i“ﬁ ?5’@” Syhegized 1508 sPlessiating oy ose,
| actose, cell ul osmlsulgans showi i Schkmed Bk hd Elemplifedtih Wb Exafiids] WQlshowit " Ch.
agar, alginates, chitins, chitosans, pectins, tragacanth gum gum arabic,

gel atins, col | ag&fiemed, campounds of stméuredymayespsrallydie pensredsssinghaeaniatic pol yer s
or glycerides, rBhfgthdCabiitheS Rith AufeOIREABYIRRERYaps! | ul ose, and/ or

pol yvi nyl pyrrolidone . Optionally, oral dosage fornms can contain other
ingredients to 25 aid L m%d inistration, such as an inactive diluent, or

| ubri cants such as nagne5|ﬁ stearate, or preservatives such as paraben or
sorbic acid, or anti-Qxidants such as ascorbic j%ij;cbppopherol or
cysteine, a disintegratrpg-@fent, i nders, thickdgnerls, buffers,

sweet eners, flavori ngs Of gpﬁ&\gﬁg@ agents. hhionally, dyestuffs
or pignents nmay be added Mrar identification. Tabl et slandopmie | s may be
further treated 30 with suitable coating materials hown in the art. WO
02/ 22598 PCf/11S01/42131 -92 Liquid dosage fornms for oral adm nistration
may be in the formof pharmgceutical ly acceptabl e enul sions, syrups,
elixirs, suspensions, & s and sol uti R Wwhi ch may contain an

‘inactive diluent, such as er ., Phafia al formulations may be
prepared as liquid susﬂéﬁsions o] fogfs using a sterile

10 As shown ‘n Scheme 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-(chlorocarbonyl)acetate to produce an amide that will react with a
substituted or unsubstituted 1,2-diaminobenzene. The resulting product is a 4-
hydroxy-substituted compound of structure I. One skilled in the art will recognize
15  that the procedure set forth in Scheme 1 may be modified to produce various

compounds.

A method for preparing 4-amino substituted compounds of structure I
15 shown in Schemne 2. As shown in Scheme 2, aromatic compounds substituted
with amine and pitrile groups may be used to synthesize 4-amino substituted

20  compounds of structure I. A compound such as ethyl 2-cyanoacetate may be



Stliquid, such as, but hot limted to, an oil, water, an alcohol, and
conbi nations of these. Pharmaceutically suitable surfactants, suspending
agents, ermlsifa/i ng agents, may be added for oral or parenteral.

admi ni strati ofVO X288t ed above, suspensions may include oi |ECTAB0CiRISN |
include, but are not limted to, peanut oil, sesane oil, cottonseed oil,
corn oil and olive oil. 10 Suspension preparation may al so contain esters
of fatty acids .such as ethyl ol eate, isop\g%pyl nyristate, fatty acid

gl ycerides and acetylated fatty acid glycerides. Suspension formulations
may i nclude al copgtad wiik' 6 § Ja t O I i r.opyl
al cohol , hexadecgl al cohol ‘,’fﬁﬁgf"ﬁg‘?“éﬁ%&%gj‘gﬁg térﬁlgolgrf)%g%}fehgr%slﬂg? cguch as
but not |inited PW¥psequentyeastion wiha gibstinted or petubgingedrl Byrhemderediangnesuch as

m neral 15 oil pat a6d r | so. .be,ysed in spensi_on
f or mul at i ons. Fglrgkq‘r’\lg%aﬁwgé M nistr atﬁ%%gﬁnﬁ(,a °Ehﬁ§¥‘8 %PW&%ZQE?TY agftatey F‘éﬁ“l ®ns may -
be a spray or aesubslifhted onsibstitugpdantisy] 2henainidazd-Q-18akenyith ansrog@atié onal | y
ot her conpounds ch . but not limted to, stabi|izers, antimn crobial :
agents, ant itg(;xi%?a" "é‘fdal%l\ifnﬁ‘oaﬂflﬂn&agf‘ “étﬂﬁfgé%“cpaFHf as %L%%gf?ra‘b‘}slﬂ?s!‘?‘t%i fiers
and conbi nat i onsanBfobefizohivdieavith/A EeRrh e fihidh® bis@imaBy IS SPanfi® dF Bli;on May

i nclude conpressed, air, .nitrogen, carpon dioxide, or a hydrocarbon based
| ow boi | i ng sol VAt SUCh#fdin ‘Efﬁfg@ﬁ'ﬂﬂPEPr“dEBWﬁé%?‘@f“t“ﬁ%‘bﬁfﬂlﬂﬁﬁtmiﬁmenti on
are conveni ent | ysub@initsedorfpousdl dfli@ucthRrim of an aerosol spray presentation
froma nebulizer or the like. Injectable dosage forns generally include
agqueous suspensi ons oil 25 suspensi ons which na*,be prepared using a
sui t abl e di spersant '\fégf"f?ﬂg agent and a suspbaedirgg agent. | njectable
forms may be in solutiog phase or in the form of b/,suspension, which is
prepared with a solvengigleyiﬁﬁént. cclfptdbl é¥olVent s or__Mefiales

i nclude sterilized w&t®r; nger ' Set taEN, Or &R | soﬁtogd/ﬁa us saline
solution. Alternatively, sterile oils may be enpl oyed as sol Vents or
suspendi ng WO 02/ 22599 PCT/ US01142131 -93 agents. Preferably, the oil or
fatty acid is non-volgtile, including natural or synthetic oils, fatty
aci ds, nono-, di- or m ycerides. For injection, the pharmaceutical
formul ati on may be a r sui&ﬂpl Ot econstitution with an
appropriate solution gﬁmgg cnibe Zbpvd. 75 Exanpl es of these include, but

are not limted to, f-r—eoe;e..dr otYry dried or spray
r

SnCl, H

10 Scheme 3 illustrates a general synthetic route that allows for the
synthesis of 4-dialkylamino and 4-alkylamino 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 thiony! 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-
dialkylamino compounds of structure I. Other groups that may be reacted with the
4-chloro derivative in this manner include, but are not limited to, ROH, RSH, and
CuCN.



drded powder s, anorphous powders, granules, precipitates, or particul ates.
For' injection, the fornulations nay optionally contain stabilizers, pH
nodi fiers, surfactants, bioavailability nodifiers and conbi nati ons of

t hese. The conmduatRs?8nay be formul ated for parenteral adm pcsiusalbgn by

i njection such as by bolus 10 injection or continuous infusion. A unit
dosage formfor injection may be in anpoules or in multi-dose containers.
For rectal administration, the pharnmaceuti ¢ fornulations may be in the
formof a suppository, an ointnment, an enena, a tablet or a creamfor

rel ease of conpound igLHdps 4 Ntestines, signgkd f kexure and/ or rectum
Rectal suppositories are 15 prepared by mi xi gy one or nore conpounds of
the instant invention, op pharggceutdcahl-yaags bl e sal# r tautoners of
t he conmpound, with acc&pﬂakﬂ"ewel‘gwdl\e,ékog or—exarpt %OgUé’rp ‘ter or

pol yet hyl ene gl ycol, which is present ina sol 1t phade at normal storing
tenperatures, and present in a liquid phase at those tenperatures suitable
to rel ease a drug inside the body, such asin the rectum Qls 20 may al so
be enpl oyed in the prepara ion of formulations of the soft gelatin type and
suppositories. Water, gal né%ﬁaqueo S 9 Bse and rel ate ar solutions,
and glycerols may be € 9 r rati ok of $udp i gn
formul ati ons which na§~a+se—eo su%pen&%&b such aslﬁectins,
carboners, nethyl cel | UP'8SE™ hydfoxyhr opyl €&l u £ car boxymet hyl
cellul ose, as well as gﬁf%ﬁ@ and 25 preservati ves. Besides those
representative dosage torns descri bed above, pharmaceutically acceptable
exci pients and carries are gen__a&ly known to those skilled in the-art and
areijthus included in the hmsﬁggiﬁlnvention. Suggzzxtipients and WO 02/ 22598

HR™

PCTI USQl / 42131 - 94 cafeiehs (€ deseki brd nple, in "Rem ngtons
Phar maceuti cal Sci encés. ck Pub—GCo. | NewyJdtsey (1991), which is

i ncorporated herein by reference. The forf ions of the invention nay be
designed for to be short- acting, fast-releasing, |ong-acting, and

sust ai ned-rel easi ng as desty$i8¥a ib¥dheme 45thd kyathesis hecqpimundsad stricosd I
formul ati ons may paligda el ease or.for slow
rel ease. The i nst anté)qgier’rgggir ﬁ%ﬁ%&& %gﬁ%]f’)o%érlﬁ}é? P 3y eet)?(—go%qog ,mﬁliﬁel | es

accomplished using a substituted or unsubstituted 2-benzimidazol-2-ylacetate

5  prepared as shown in Schemes 2 and 3.

Scheme 4. R\ ~-COR" S
R N
N Z~NH, R | Y/
! P 2 AN
EtO,C ﬁ piperidine = H
| HOAC E ©
R™ = H, alkyl

aryl, heterocyclyl
Heteroaromatic diamines may be used as precursors of compounds of

structure II. The synthesis of compounds of structure II where Y= NH is depicted
in Scheme 5.



oﬁ | i posomes, or sone other encapsulated form or may be admi nistered in an
extended rel ease formto provide a prol onged storage and/or delivery
effect. 10 Therefore, the pharmaceutical formulations nay be conpressed
into pellets dWOﬂé?ﬁﬂhders and i nplanted intranuscul arly orrstbsuisBeous! y
as depot injections or as inplants such as stents. Such inplants may
enpl oy known inert materials such as silicones and bi odegradabl e pol yners.
Specific dosages may be adjusted dependi ng%n conditions of disease, 15

t he age, body wei ght, general health conditions, sex, and diet of the

subj ect, dose intervgkgem&gm ni stration routes, excretion rate, and

conbi nati ons of drugs. Any of the above dosage fornms containing effective

amounts are well within thegbounds of routine perimentation and g
therefore, well mntth the s NBf he |nstaﬁ€f%inmegbhon. 30M&;T
therapeutically efh Pe to Vvary~ depeddi ng Tpggtte r Bf
adm ni stration and dosage forn1 e preferred tonpourd or‘%bnpounds of the
instant invention is a fornulation that exhlbltsma4nhgh erapeutic index.
The therapeutic index is fhe dose ratloobe% en tox an% t her apeutic
effects which can be e§$;1%f 2t he ratilo betwe ﬁ§ﬁaﬁd EDso. The
LDso is the dose |ethal 5 50%'of tH® poﬁﬁfation and M e EDSO i s the
dose therapeutically effective in 50% of the populatlon The LDso and EDso
are determ ned by standegi? armaceut i cal P2 in aninmal cel

cul tures or experimegt ai-Aanf mal suodD 02/ 22598 HCH KJSO /42131 -95 1
ndkntion, nmeans an

"Treating" within thd chptext i n&
al'l evi ati on of synmpt ons Ussoci afedl wi t h a~diforder or disease, or halt of

further progression or worsening df*2t hose synptons, or prevention or
prophyl axis of the disease or disorder. For exanple, within the context of
treating patients in needAchmpour éucﬂlhsbdtmwpyanbac\a/ﬁ@ﬁnm% mmmm

BRI Y N NI N T

feeding a tunor or di Ssease I'ssue,
a cancerous gr ovuuhstmncdmrmnsubsmumﬂ|1f13umminbpyrmﬁneaapbiainaarsu%aitut@d or di seased

br ogr osson of AR Rlelo Bl LpBa e s DRiasBimBac epig e wessbmrus

cel I's. Treat nentberigyrobizadbin acidic medivm to provide a substituted 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 hydrochl-oride salt of 3-ethoxy-3-iminopropanoate and a

10 substituted or unsubtituted 1,2-diaminopyridine. Reaction of a substituted or

unsubstituted ethyl 2-imidazolo[5,4-b}pyridin-2-ylacetates with an aromatic
compound having an amine and nitrile group such as substituted or unsubstituted 2-
aminobenzonitrile with a base such as lithinm bis(trimethylsilyl)amide provides the

substituted or unsubstituted compound of structure I1.

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 salts or tautomers thereof, with pharmaccuticall'y
acceptable carriers, excipients, binders, diluents or the like, to treat or ameljorate a
variety of disorders related to the activity of VEGF-RTK, more particularly

20  angiogenesis associated with cancer. A therapeutically effective dose further refers

to that amount of one or more compounds of the instant invention sufficient to result



10"§i ncl ude adm ni stering the pharmaceutical fornulations of the present

I nvention in conbination with other therapies. For exanple, the conpounds
and pharmaceutical fornulations of the present invention nay be

adm ni stered beo¥@expssduri ng, or after surgical procedure apgfgdsiiAash ation
t herapy. The conpounds of the invention can also be admnistered in
conjunction with other anti-cancer drugs including those used in 15

anti sense and gene therapy. 20 A nmethod of -%reating a patient in need of an
i nhi bitor of vascular endothelial growmh factor receptor tyrosine kinase

i ncl udes adm ni st.er.in ] fective unt. of,_a pharmaceuti cal formnul ation
according to the lﬁr?]\?gn r?@?]n ggylgpmﬁléﬁ@g&s e cEhf Agtcal compesifions efor

i nhi biting tunor the st invendopednibemianifhied F mefidai Wels kfdvin g tRAAGLEELL | Ve
amount of the cor&oun O"i\ a Fhar maceutically acceptable salt thereof to a
pati ent having a COFSHOD3ASRHELIAGE. FBFRS. A ipe fgcapsdatsige Iopkilizieg. on of
capillaries in a Cﬂﬁﬂsi@mg_or'léﬁéaﬁﬁ?gom,%ﬁn RS, aﬂ]c%“ﬂ%ﬁ%ﬁdﬁ?(:ﬁqﬁ%{hem the
conmpound or aéphafr mac hltlcall 25 acceptable salt thereof according to a
patient in need. "AhEL AJFXPlS, ERHesHBoYsieEs: takletsy cansules. fspupdugpdsitoriss, ncl udes

mxing any of thgjealnyenisas] 4B COPRMEIES: Wildind @’ﬂ%@%@ LGl
acceptabl e carri 2% and wat er or ~an aéc?geous g%)%lutitblngn. { %%g(%giony

PO/ USOl / 42131 - 98" mhformylaisd iy vaniape avjes af adnbnistratjer deradxiypleldwaridl bed, wil |l be
under st ood nor e zaaekhYo¥ A f | N9 8430l es, which are
provi ded by way oaf i1 uqst’raﬁggﬁﬁl?gg%resﬁgﬁniﬁ{%ﬁ eag' o%{gg’ioﬁi ting of the
present inventi oﬁﬂbmw@MOﬂ@ﬂ Wadlgis mrgrathiodat, vt avbacos Sinteanesauled i n t he
Exanpl es: ATRo AdaRQSkRal, thRRREPHAARAEY PO AGPHUTLA TR, ORYEY

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 pot be construed as limiting the

instant invention.

15 For oral, buccal, and sublingual adnyinistration, powders, suspensions,
granuies, tablets, pills, capsules, gelcaps, and caplets are acceptable as solid dosage
forms. These can be prepared, for example, by mixing one or more compounds of
the instant invention, or pharmaceutically acceptable salts or tautomers thereof, with
at least one additive or excipient such as a starch or other additive. Suitable additives

20 or excipients are sucrose, lactose, cellulose sugar, mannitol, maltitol, dextran,
sorbitol, starch, agar, alginates, chitins, chitosans, pectins, tragacanth gum, gum
arabic, gelatins, collagens, casein, albumin, synthetic or semi-synthetic polymers or
glycerides, methyl cellulose, hydroxypropylmethyl-celiulose, and/or
polyvinylpyrrolidone . Optiopally, oral dosage forms can contain other ingredients to

25  aid in administration, such as an inactive diluent, or lubricants such as Tnagnesium
stearate, or preservatives such as paraben or sorbic acid, or anti-oxidants such as

- ascorbic acid, tocopherol or cysteine, a disintegrating agent, binders, thickepers,
buffers, sweeteners, flavoring agenfs or perfuming agents. | Additionally, dyestuffs or
pigments may be added for identification. Tablets and pills may be further treated

30  with suitable coating materials known in the art.



Ni N- Di met hyl acet ani de DMF: NN- Di net hyl f or mani de dppf: 1,

1" (di phenyl phosphi no)ferrocene DIT: DL-Dithiothreitol EDTA Ethyl ene

diam ne tetraacetic acid 5Et OAc: Ethyl acetate EtOH Et hanol

HBTU: O Benzot AZBF™-yI - N, N, N, N -t et r anet hyl ur oni um hexaffFiSPYMB phat e

| C50 val ue: The concentration of an inhibitor that causes a 50 % reduction
OLi HMDS: in a neasured activity. MOH Li t[’g’ um bi s(trinmethylsilyl)am de

Met hanol NMP: N-net hyl pyrrolidone THF: Tetr a%ﬁydrof uran 25The conpounds were
nanmed usi ng Nonenclator (v. 3.0 & v. 5.0) from Cnem novati on Software, Inc.

and ACD/ Nanme v. 4.53. TheLiqaid dote 3drits f6H ciall daenisibtedtioh Boly BB Lk $brsn 5€d tO
synt hesi ze benzi m dazol e acetates may be obtained from comercial sources,

prepared by nmetMEERACRHisHI: FoenRblegmuiions) syrppsy RlaxiEyy fuspensiops. shaFiesny t he
fol I owi ng gener adojurity, BAGH raylcantaian Qe B¥ R ReRMCIM R Watk 1 BlarmdceudBl hod 1

formulations may be prepared as liquid suspensions or solutions using a sterile
5  liquid, such as, but not limited to, an oil, water, an alcohol, and combinations of
these. Pharmaceutically suitable surfactants, suspending agents, emulsifying

agents, may be added for oral or parenteral administration.

As noted above, suspensions may include oils. Such oil include, but
are not limited to, peanut oil, sesame oil, cottonseed oil, corn oil and olive oil.

10 Suspension preparation may also contain esters of fatty acids such as ethy! oleate,
isopropyl myristate, fatty acid glycerides and acetylated fatty acid glycerides.
Suspension formulations may include alcohols, such as, but not limited to, ethanol,
isopropyl alcohol, hexadecy! alcohol, glycerol and propylene glycol. Ethers, such
as but not limited to, poly(ethyleneglycol), petroteum hydrocarbons such as mineral

15 oil and petrolatum; and water roay also be used in suspension formulations.

‘ For nasal administration, the pharmaceutical forrmulztions may be a
spray or aerosol containing and appropriate solvents and optionally other
compounds such as, but not limited to, stabilizers, antimicrobial agents,
antioxidants, pH modifiers, surfactants, bioavailability modifiers and combinations

20 of these. A propellant for an aerosol formulation may include compressed air,
nitrogen, carbon dioxide, or a hydrocarbon based low boiling solvent. The
compound or compounds of the instant invention are conveniently delivered in the

form of an aerosol spray presentation from a nebulizer or the like.

Injectable dosage forms generally include aqueous suspensions or oil
25  suspensions which may be prepared using a suitable dispersant or wetting agent and
a suspending agent. Injectable forms may be in solution phase or in the form of a
suspension, which is prepared with a solvent or diluent. Acceptable solvents or
vehicles include sterilized water, Ringer's solution, or an isotonic aqueous saline

solution. Alternatively, sterile oils may be employed as solvents or suspending



NH2 NO2 NHZ R RN 2, 4-Di fluoronitrobenzene (1.0 eq) was placed in a dry
round- bottoned flask equipped with a dry ice condenser charged with
acetone and dry ice. 5 Amonia was condensed into the flask and the

resul ting sol wwoomzss stirred at reflux for 7 hours. A yelrasopeesi pitate
formed wthin 1 hour. After 7 hours, the condenser was renoved and the
liquid ammoni a was all owed to evaporate over several hours. The crude
product was purified by flash chromatograp$8 on silica gel (85:15
hexanes: et hyl acetate, product at Rr = 0.32, contamnant at Rr = 0.51); 10

GC/MS mz 156.1 (MWW, 11. 16 mi,nutes. .The resuyltin )

1 oor 0. 2o bt T oBtiaty (aferilive the Gt G agid a5 ndyotise, Fobpucing pampat o 1 )

pi perazi ne, wer e stetolbilgdattyachibAnaivd, dir ératitpyoeiiae (2.0 eq) was added.
The reaction m xture was heated at 100C for 3 hours. The solution was then

oot pitat e owas f11tered don et He bR P Re A b pander
2-ni tro-di am no syiatid dait recodktitetiohatiithvial appropfifte SE1G%oREs AedtEibedE@yvd)e obt ai ned
dpprop

fromcomerci al | avai |l abl e. 5- chl or o- 2- ni t r qphenyl am ne under, i denti cal
condi ti ons exgep%éxwgé‘fsi?f e\ mc‘fg‘h(‘i’“‘f Bf “T-IE‘“EFQQQ'.‘C“%/CFF drifshe roBNY FEPdQr SPraYe

di spl acement on eii¢dRfwderst hiderpRoud poderd, QRAARY | FHEAiFIRLR or particulates. For
5-chl oro- 2-ni trophenyl am ne can be conducted in neat amine (5 20 eq) at

100C or 130 C, r 8¥i5HeR:hefopmulyinas pyyapfiopallyscont gabdlirersnpll mnqdifiert i cal
manner. LG/ MB N gurfaddnd, ﬂiMd?sﬁabilﬁ% mbdiBOA ahd Bt RSatiodd6r st ! ?ﬁérh{hg)g%qﬁdso eq)

and 10% Pd/ C (0.1 eq) was suspended in_ anhydrous ethanol at
t enper at ure. Themeehe farmnlated denpargatsrad odinistratipahydniedinsedhas by bplugi | | ed with

H2. 5 The resulyi ”&%é&iié&} W&nﬁ‘?&& HRRost L‘r'f“??ig?%g?‘%fﬁ“ffgﬁgﬂ&@ PIEBe gltn (rjmspher e

overnight. The reSulting solution was fi Ite
concent r at ed undamppopiesenin waltiglosa/dod@inetse crude product whi ch was used
wi thout further purification. WO 02/22598 PCTI USO01/ 42131 -98 Method 2 NO2

NH2 For rectal administration, the pharmaceutical formulations may be in
the form of a suppository, an ointment, an enema, a tablet or a cream for release of
compound in the intestines, sigmoid flexure and/or rectum. Rectal suppositories are

15  prepared by mixing one or more componnds of the instant invention, or
pbarmacentically acceptable salts or tautomers of the compound, with acceptable
vehicles, for example, cocoa butter or polyethylene glycol, which is present in 2 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. Qils

20  may also be employed in the preparation of formuiations of the soft gelatin type and

) suppositories. Water, saline, agueous dextrose and related sugar solutions, and
glycerols may be employed in the preparation of suspension formulations which
may also contain suspending agents such as pectins, carbomers, methyl celiulose,
hydroxypropyl 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



NI%IZ LNH2 A round-bottom flask was charged with 2, 3-difl uoro-6- )
ni.trophenylamne (1 eq) and enough NVP to nake a viscous slurry. An am ne
(5 5 eq), e.g. Nnethyl piperazine, was added and the sol ution was heated
at 100C. Aft &O%BP8rs, the solution was cool ed and pour edcruisovdsgder . A
bright yellow solid formed which was filtered and dried. The nitroam ne
was reduced as in Method | to provide the crude product which was used
without further purification. LOMS mz 226.1 (M#), 80.335 nminutes. 10
Method 3 NO2 NH2 R RN,/'"L,NH2 To a 0.1 M DVF sol uti on of

1, 3-difluoro-2-nitr added . EhN (2 e ol | oned hy. an am ne (|
eq), e.g. m)rphgﬁ%eggﬂﬁg&%m\gzorreex%ﬁgesﬁ E%ﬁé'd“gtﬂ%lﬁ]i@aﬁ%@ 158t hen
diluted with watMackahd. €ot, NestJetheyV(19h1)e twlnich i8gRbPbAted Hefelhyl Rfcinte 227 . 2
(MH), R 2.522 minutes. The conbined organic |ayers were dried over MSX,
filtered, and concentrate N I a condensed into, a bonb containing
the crude product. The boﬁ%e f\%ﬁgﬁgggf \é\gﬁgﬁ“d’cﬂté%'ﬂﬂ’ li’eo&ci’éﬁf‘é febipde sho-  psi) .
After 72 hours tdetng)dasbralasing| lbwpsting, cand Ga¥taifErelchen iR Bed\Bdow €V apor at ed,

to provide aJeddish,salid. The nitroam ne was reduced as in Method 1 20 to
provide the ¢r uglgmsp%%ﬁlﬁmeﬁ’i?tlfﬁ] ulatony may g e forgriaed fonenntreliedat i on.

LG MS iz 194. keleddbhty forRlowlrelk@@. m nut es. WO 02/ 22598 -99 Method 4 PCT/ USO1
/42131 NH2 RO To a stirred NWP solution containing NaH (1.3 eq) was added
an alcohol (1.0 eq), e. 2- met hyl oxyet hanol . The resulting m xture was
then stirred 5 for 30 ni %UFéE%‘mAC Ryr i905ypax; alse ERIMRSISS. A7 ex2@pice Ajgelles ne i n

NVMP was then adaetipossiesyloy soﬂ&ﬁhéﬂeﬁ&dﬁﬁxﬂai&&&rﬁ]@ﬂmﬂ?ﬁé EfinihiGtedddGiran Af ter 2
0]

hours, the reaction, ,m xture was cool ed and water was added. The mi xture
was then filter gateléq?& r?lﬁgc _form to provide a prolonged storage and/or delivery effect.

10 Therefore, the pharmaceutical formulations may be compressed into pellets or
cylinders and implanted intramuscularly or subcutaneously as depot injections or as
implants such as stents. Such implants may employ known inert materials such as

silicones and biodegradable polymers.

Specific dosages may be adjusted depending on conditions of disease,
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 formos containing effective amounts are well within the bounds of
Toutine experimentation and therefore, well within the scope of the instant

invention.

20 A therapeutically effective dose may vary depending upon the route
of administration and dosage form. The preferred compound or compounds of the
instant invention is a formulation that exhibits a high therapeutic index. The
therapeutic index is the dose ratio between toxic and therapeutic effects which can
be expressed as the ratio between LDso and 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 LDse and EDso are determined by standard pharmaceutical

procedures in animal cell cultures or experimenté] animals.



ca%)tured solid was washed with water and purified by silica gel

chromat ography (1:1 ethyl acetate:hexane). LOMS mz 213.2 (MH#), R 2.24
m nutes. The 10 nitroam ne was reduced as in Method 1 to provide the crude
product whi ch W@92223%%d w t hout further purification. LC MPorfuserdssil
(M), R0.984 mnutes. Method 5 NH2 NH2 NO2 HO' v RO NH2 Dii sopr opyl

azodi carboxylate (1.1 eq) was added dropwise to a 15 stirred sol ution of
4- am no- 3-nitrophenol (1.0 .eq), triphenyl pﬁésphi ne (1.1 eq), and an

al cohol, e.g. N-(2-hydroxyethyl)norpholine (1.0 eq), in tetrahydrofuran at
0C. The mixture was all owgg..tiQ» Ip&LAS . an Lrred for 18
hours. The sol vent was evapo{rn% ﬁl@aﬁgc{;tﬁ%%ﬁtgduct m%&ﬁﬁr‘gf@éan by silica
gel chromat ogr aphieviagen of sPmpOins asediaterbivith & disyries|og disease, or halt of further

4- (2- mor phol i n- 4; )R | | am ne as a dark.reddish-brown
o1 Lol NE o 2R AR ornitd ofhbde DR W pEeBp B BRI B ceq s
in Method 1 to gilisenst dralisrded eFqrenatugle, withih thh coviext ofeedtinyg patiensd in meddtdIQn

purification. LCNMN. M VH+ 0.295 m.nytes. .02/ 22598
PCI Yt 1SOL/ 42131 %&0@9&%@:‘@%&%@%%% degrequepon igtigp vh NRR

proiiferation of capillaries feeding a tumor or diseased tissue, an alleviation of

symptoms related to a cancerous growth or tumor, proliferation of capillaries, or
diseased tissue, a halting in capillary proliferation, or a halting in the progression of a
disease such as cancer or in the growth of cancerous cells. Treatment may also

10 include administering the pharmaceutical formulations of the present invention in

" combination with other therapies. For example, the compounds and pharmaceutical

formulations of the present invention may be administered before, during, or after
surgical procedure and/or radiation therapy. The compounds of the invention can also
be administered in conjunction with other anti-cancer drugs including those used in

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 a pharmaceutical formulation according to the invention to a

patient in need thereof.

20 A method for inhibiting tumor growth in a patient includes
administering an effective amount of the compound or a pharmaceuticaliy

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 to a patiept 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.



T¢ a flask charged wi th 4-am no-3-nitrophenol (1 eq), K2C33 (2 eq), 5 and
2¢but anone was added an al kyl dibrom de, e.g. 1, 3-dibronopropane (1.5 eq).
The resulting m xture was then heated at 80C for 18 hours. After cooling,
the m xture wa¥0 ¢3423%8r ed, concentrated, and diluted wth watewseikit
solution was then extracted with Cl112C2 (3 x) and the conbi ned organic

| ayers were concentrated to give a solid that was then washed with
pentane. LCMS mz 275.1 10 (M), 82.74 r¥hutes. An acetonitrile solution
of the brom de prepared above, an amine, e.g. pyrrolidine (5 eq), Cs2CO3
(2 eq) and Bu4Nl (0.1 EQ)T]Q@E : C for 8 hours.. The reaction

m xture was cool ed, filtered e%ﬁgﬁlg%ﬁlgﬁe’n l(r;’s eélgr.auﬁ'éeéscrq?eés?"&h%e Yoserstfedsol ved
in CH Ck, washedmeietrbadiipbep referamd tc drdeldwing exhnipies giviieh hlegrdidedasy w0

nitroam ne, 2-ni -4-(3-pyrrol.idin-1-ylpropox henyl am ne. LCVS ni z
1266.2 (M), R 1‘?“&%%‘"%&‘%‘*2%‘? “‘#H’&“ﬁf’i‘ Mﬁﬁm@%&&?m vEUI90, Nethod 1 to -
provi de the crude product which was used wi thout further purification.
Method 7 NH2 CI' NR R 20 To a suspension of 6-chloro-3-nitropyridin-2-am ne,
(1 eq) in acetonitrile was added an akEXAPREY. norpholine (4 eq). The
resulting reaction mxtu stinred at 70C faor 5 hours. The sol vent was
evapor at ed ug’ger reducedﬁ%r%é@%ﬁ]?%?bbénvdatfoﬁ%arrcé]g?dgﬂéhetg’fw'fcéi ed with ether
to provide the desired conpound as a bright yellow powder. LC/MS nz/z
225.0 (MH), %.4BPnmi nutes. WAdemyskesOghoR@meUSOl / 42131 -101 The nitroani ne
was reduced as iBSAkthod | t o BoviovSemwm Abumimude product which was used

wi't hout further IPMA:fi cati on. MAhimethBtacetami@® + CI 5 A phenol (1

equi val ent) and BMEhI or o- 2- ni N, §-DimethyMemahidequi val ent) were di ssol ved in
DVF, and soll0d KpeB (2 equi vallé@iphnwpimsphitdd@rbstnone portion. The
reaction m xtur @PTks heat ed aDLiRGothwitohi ght. The reaction m xture was

EDTA: Ethylene diamine tetraacetic acid
EtOCAc: Ethyl acetate
EtOH: Ethanol :
15 HBTU: O-Benzotriazol-1-yl-N,N,N’, N -tetramethyluronium
hexafluorophosphate
ICso value: The concentration of an inhibitor that causes a 50 % reduction
In 2 measured activity.
LiHMDS: Lithium bis(trimethylsilyl)amide
20 MeOH: Methanol
NMP: N-methylpyrrolidone
THF: Tetrahydrofuran

The compounds were named using Nomenclator (v. 3.0 & v. 5.0)
25  from Cmemlnovation Software, Inc. and ACD/Name v. 4.53.

The various aryl diamnine 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.



copl ed to roomtenperature, nost 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 chromat ography on silicagel (2-10% MeOH CH2ClI2) to afford
the desired pre@uRizzses The nitroam ne was reduced as in net hegndsoi/2igei ve t he
crude product that was used wthout further purification. Method 9 H 15
Furthernore, the introduction of substituents on the benzim dazole ring
need not be limted to the early stages of-S7he synthesis and may ari se
after formation of the quinolinone ring. For exanple, the crude nethyl
ester shown in the fi ure above was dissolved in a 1:1 m xture of EtOH and
30% aqueous KOH irred oY:erni ght at 70C. The rea ion mxture was
then cool ed and acidified 20 wijth IN HCl to give a preg 2pltate The solid
was filtered, washed vmthvva ¥2 dried to obtain Hy

2- (4- am no- 2- oxo0- 1, 2- di hydr og I i n-3-yl)-1H benzi azol e- 6- carboxylic
acid 2-(4-am no- 2- oxo- 3- bydFoqu noI yl ) benzi m daz®RN- 6=Car boxylic acid as a
brown solid. LM in/z: 321.1 (MH#), R 2.26 m nutes. WO 02/22598

PCT/ US01/ 42131 -102 A ni xtf-&igforonitrobenzene (1.0 eq) was placed in a dry round-

o ldam i 2. %0 vl AEEARICH bl e korohscP BELA ARPRLEAEAHPREY 1 ©

. dunet hyl am nopT opyinesa @Bhgdnaqm@bi@td the Hasklapditho aesubiing delutidn Wasestijred MOAT ( 1-
hyd -7- b j ' 1, h

Stirred 5 a 23 Copl B8 Shfus TadeBk AR il Wi d e Refuddy YL 17

wat er and et hyl caodengt evas feinvedaridi theeliquid gramoa Wa.yﬂbszed\m eyaﬂasratedv(rNaZ SO4)

A Coneent ot o i T SO e BT B o TS 1 o
benzoi ¢ aci d st argel (83: 1vabeinesadtiy] uctde, tppodhtk a8 REN@ ST, 2entamiiand 4 Rarhy 81 des
of skl in i A MERERE Ly B R BT ow ng general | Mbthods 10-11.
Ceneral isatoic anhydride synthesis nethods are described in J. Md. Chem
1981, 24 (6), 735 and J. Hateeewobipgl5-GhelmictShebyladhihe3).0 e§band avatrived 110
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 dbtained from commercially
available 3-chloro-2-nitrophenylamine under identical conditions except heating at
130°C for 1-2 days. In some examples, the displacement on either 5-fluoro-2-
nitrophenylamine or 5-chloro-2-nitrophenylamine can be conducted in neat amine (5
20  eq) at 100°C or 130 °C, respectively. The product is isolated in an identical
manner. LC/MS m/z 237.1 (MH +), R: 1.304 minutes.

The nitroamine (1.0 eq) and 10% Pd/C (0.1 eq) was suspended in
anhydrous ethanol at room temperature. The reaction flask was evacuated and
subsequently filled with H2. 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.



MO 1 10% Pd/ C NH2 1. NaNO2 NO2 2. CuCN CC2H Bn(Me)3NBr3 H2SO4 H20 NH4ACH,
50C Me0' v~NH2 CaCO3, DCM MeO 15 4 MeOH 5 CO2H NH2 3 Conpounds 1-3 were
made using simlar procedures as found in U S. Patent No. 4,287, 341.
Conpound 3 wa¥Wa®dewed usi ng standard hydrogenati on condi IP'CMSom&nlO% Pd/ C
I n NHAOH at 50C over 48 hours. The product was precipitated by
neutralizing with glacial acetic acid, filtering, and washing with 20 water
and ether. Yields were about 50% Corrpound935 was prepared in a manner
simlar to that disclosed in U S. Patent No. 5,716,993. WD 02/22598 -103
Met hod 11 1. IodMQﬁmdQOZNE Ag2SH4, EtOH | ~~CO02H CO2Me 2. NaOH 3N 3. aq.

HCl 1. | odine, NO, NH,

NH, NH,

F F
F NRR'
_ 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  eq), e.g. N-methyl piperazine, was added and the solution was heated at 100°C.
After 2 hours, the solution was cooled and poured into water. A bright yellow solid
formed which was filtered and dried. The pitroamine 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, NHo
F F R'RN NH,

To a 0.1 M DMF solution of 1,3-diftuoro-2-nitrobenzene was added

EtN (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/Az227.2 (MH+), R2.522 minutes. The combined organic layers were dried over
MgSO., filtered, and concentrated. Ammonia 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 provide a reddish solid. The nitroamine was reduced as in Method 1

20  to provide the crude product which was used without further purification. LC/MS
m/z 194.1 (MH+), R, 1.199 minutes.



Agésofl ' v -NH2 EtOH | ~~CO2H NH2 2. NaOH 3N 3. aq. HCl CO2Me 1. | odine,
AgZSO4 Et OH NH2 2. NaOH 3N 3. ag. HCl CO2H NH2 PCT/ US01142131 | odination
of aniline containing conpounds: |odination was done by 5 a simlar
procedure as i wor22¥egl. Chem 2001, 44, 6, 917-922. The anthurarseisasiest er
in EtOH was added to a m xture of silver sulfate (1 equivalent) and 12 (1
equi valent). The reaction was typically done after 3 hours at room
tenperature. The reaction was filtered thf®8ugh celite and concentr at ed.
The residue was taken up in EtOQAc and washed wi th aqueous saturated NaHCO3
(3x), water (3x) LLPS (1x), 10 dried (MySO4), filtered, and concentrated.
The crude productM-g) vva di ssolved in MeCH (60-100 ), NaOH 6N (25
m), and water (250 m). The W?eactlons were typically g6Be after heating

at - 70-80C for 4 hours. The Nl i xture was extracted WHph Et OAc (2x),
neutralized wth aqueous H Il tered—to——Tuottect th ids, and the
solid products were wash wat er. The product syere dried in
vacuo. |n various instances, substitutions on the §9 nol i none ring nay al so

be introduced after couplifg, Qﬁraw%lémnmﬁm%ag h@%%]agdcde

02/ 22598 - 104 Met hod 12 Pd, Cu
alcohol (1.0 eq) e.g. 2-methyloxyethanol. The resulting mixture was then stirred

5  for 30 minutes. A slurry of 5-fluoro-2-nitrophenylamine in NMP was then added
slowly. The mixture was then heated to 100°C. 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 m/z 213.2 (MH+), R:2.24 minutes. The
10  nitroamine was reduced as in Method 1 to provide the crude product which was
used without further purification. LC/MS m/z 183.1 (MH+), R:0.984 minutes.

Method 5
NH; NH,
NO, NH,

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-hydroxyethyl)morpholine (1.0 eq), in tetrahydrofuran at 0°C.
The mixture was allowed to warm to room temperature and stirred for 18 hours.
The sotvent was evaporated, and the product was purified by silica gel |
chromatography (98:2 CHsz:mcmanol) to yield 4-(2-morpholin-4-ylethoxy)-2-
20 pitrophenylamine as a dark reddish-brown oil. LC/MS m/z 268.0 (MH+), R:1.01
minutes. 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.



)(3: |, Br, TfO PCT/USCOL/ 42131 Conversion of the CG6 or CG7 halides to an -

acid group was acconplished using procedures in the follow ng references -
Koga, H.; et al., Ter. 5 Let., 1995, 36, 1, 87-90 and Fukuyana T.; et al.,
J. Am Chem %88222%894 116, 3125-3126. Method 13 N H . PRE/USKERIB, NaCN

NC N ~O Cul, THE H X = |, Br, TfO Conversion of the.C-6 or C7 halides to
a cyano group was 10 acconpli shed usi ng pr%_edures in the foll ow ng
reference - Anderson, B. A ; et al. J. Org Chem, 1998, 63, 8224-828.
Method 14 X =1, Sr, TfO Pd(dppf)CI 2/ Cl2CH2 Y = B(O—I)Z or Sn(nBu)3

Conver si on of thﬁeﬂioﬁﬁ'or C-7 halides to an aryl group was 15 acconpli shed
usi ng standard Suzuki or Stifle procedures such as descri bed bel ow. WO

02/ 22598 PCT/ USOlengl -105 SuzuWHzMethod: To a Ingram (4 m) mial was
added sequential | ¥ _t @, quinol on N@qw val ent), mog c acid BHl. 5 )
equi val ents), Pd pf ) C 0.2 1 nm) and
TEA (4 equival en . The reactlon S fI ushed w argon cap and
heated at 85C foro,'.I;Z hours. Once @ the 5 reacto s cool edo room
tenperature, and filtered V\nthasgr}nngefllter di sk’a & cl ear INFEi on
I's then neutralized with TFA (a coupl e of drops) and I njected directly

onto a preparative HPLC. Theﬂpskadlaxgeéwa‘hé amimprinitiopbehol (1 @ yKEEB 2 &f)j | | e
Method: To asl dgamyfthabhe wib sdlied Sall?ng Bhmad ucegntlI £ ld{b¥ontxorfaer'\opanc

(1.5 eq). The resulting mixture was then heated at 80°C for 18 bours. After

cooling, the mixture was filtered, concentrated, and diluted with water. The

solution 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 m/z 275.1
10 (MH+), R2.74 minutes.

An acetonitrile solution of the bromide prepared above, an amine,
e.g. pyrrolidine (5 eq), Cs2COs (2 eq) and BusNI (0.1 eq) was heated at 70°C for
48 bours. The reaction mixture was cooled, filtered, and concentrated. The
residue was dissolved in CH2CLz, washed with water, and concentrated to give the
15  desired nitroamine, 2-nitro-4-(3-pyrrolidin-1-ylpropoxy)phenytamine. LCMS m/z
266.2 (MH+), R:1.51 migutes. The pitroamine was reduced as in Method 1 to

provide the crude product which was used without further purification.

NH2 NH2
/I\L)j/mz /@/NH
r |
o1 N NRR™ NF

20 - To a suspension of 6-chloro-3-nitropyridin-2-amixe (1 eq) in

Method 7

acetonitrile 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.



quinol one (1 equivalent), tin reagent (1.8 equivalent), Pd(dppf)d 2 .
Cl2CH2 (0.2 10 equivalents), and DMF (0.5 - | m). The reaction was fl ushed
wi th argon, capped and heated at 60-85C for 4 hours. Once done, the
reaction is codYR#R¥8room tenperature, and filtered with BCRYSomMme filter
di sk. The clear solution is then neutralized with TFA (a couple of drops)
~and injected directly onto a preparative HPLC. The products are
| yophilized to dryness. 15 Method 15 NHR NMY i) R-YH NMP. 90-95 C 18 h R
X, X=F,Cl,I Y =NH O, S A dihaloquinolone such as a difl uoroquinol one
(12-15 ng) was phgw i rged
with argon for 5 mqﬁﬁ%ﬂgwm%s%%gaeﬁdsg?oﬁt %laké’f‘ws %95%31?%%@{ g%ﬁﬁw%
reagent (40-50 nyPsedvaihonyfuthenpprifisation. |f the anine was an HCl salt, the
reaction was neutralized with TEA (--1.2- 1.5 equivalents). The reaction
was purged agai n Medhba 8 gon for about 5 seconds, and imediately capped.
The reaction was typically heated in a heating bl ock at 90-95C for 18
hours. The reaction was foll owed pyHMNE orplyEVS. After taki YOsanpl es for
HPLC, the vial was purggohwith ar '\g_gl mane—eapped. So 5 coupling
partners took 24 or 48 hours t&ifexch Ninplte€Pon. Lesé’m opMiei c WO
02/ 22598 PCT/ USO1142131 -106 am nes |like pyrrole requi red the addition of a
strong base tg reach conpl I o-

£hai (1 uwal/aag)sﬁdg 3 2 e reag({lt%gln%%?ce done,

equi val ents based on the am ne use
the reaction was Wodbfisglved in BME, P@dﬁ?@ﬂd@@@e@ eannlaltmw)t\msedded\mbmc EOTSY. | Nge

of "l ops) and 1 nj et o A Yos it APRoRC bt “Ritleilod W Bl et o
| yop)hl lized to droppledt rogmdemesnge, most of the DMF was distilled off, and water was
added to thg residue to obtain a precipitate. The solid was dried and purified by
10 chromatography on silicagel (2-10% MeOH/CH:CL) to afford the dcsired.pmduct.
The nitroamine was reduced as in method 1 to give the crude product that was used

without further purification.

0
NH /; ; : "§ ) t
2 OMe 4 koM NH, r"rl NR;R,
2. R1R2NH = N
H
N 0 N

O
H H

Method 9

15 Furthermore, the introduction of substituents on the benzimidazole
i 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-amino-2-0x0-1,2-dihydroquinolin-3-y1)-14-benzimidazole-6-
carboxylic acid 2-(4-amino-2-0x0-3-hydroquinolyl)benzimidazole-6-carboxylic acid

as a brown solid. LC/MS m/z: 321.1 (MH+), R 2.26 minutes.



Eﬁ hyl 2- benzi m dazol - 2-yl acetate A solution of 1,2-phenyl enediamne (1.0 .
eq) and ethyl 3-ethoxy-3 10 im nopropanoat e hydrochloride (1.3 eq) in

et hanol was stirred at 90C overnight. The reaction was cooled to room

t enperature an® P& ol vent was renoved in vacuo. Water aRETOSBAIBIwere
added to the residue. The organic |ayer was separ ated, dried over Na2SO4
and' t he sol vent renoved. The solid recoversg used wi t hout
purification. LCMS nfz 205.2 (M#), 12 19%4 mnutes 15

S5- (4- Met hyl pi perazi nyl)-2-nitrobenzenecarbonitrile

5- Fl uor o- 2- ni trobenzenecanbﬁnm}gd,ﬂ;_e@(aﬁug)zz.ggaquqhﬂrmﬂgﬁeﬁgm ne (1.0

eq) were dissolved.i Tri et hyl am ne and t he

resul ting sol uti SPF"H@ Qlero-gprvepdic aid (1 EQ)HJéfLémmﬂ’l(a?ee{BoEDQ ©@r3was cooled to
room tenper at Ur iadsyaRMbidy ymﬁsemwegbo&ﬂ&@g#&béh?&r POER By vas_20

filtered to yield the desired product as a dgreen so 247. 3 '
(M), % 1.46 Aysgrsd-azsbeptripgols, (acmeetnﬁwghqdm|(2L35|e);bmrmaﬁ,ewa«rmftutr| | e

5- (4- Met hyl pisperazd ay kder2r i % ile was, dj ssol ved -
in EtCAc. The flask wasr pur geci Jﬁé&% ogen A "TE)%IWP@E‘FO‘”P 25 was
added. The f| asRkcaigs '@h@eftmhm!i mgmhqiapregpedermdhbd I-dﬁlaﬂmamdtdomﬁga@e
resulting mxt omtenperature. The

m xture was fil '%a(r%e rou %Eeﬁre?lgg%ﬁg" Stdfa%“?qa‘i"‘fse{"ﬁt&b%joo drigd treaffariit h

Et OAc. The sol velntdemm prmhm)ved in vacuo to give a yellow solid which was
purified by silica gel W 02/22598 PCT/USQOLl/ 42131 -107 chromat ogr aphy

(5:1:95 McOH: Et sN: Et OAc) he desir.ed .product as el | ow solid.
LGV o 2173 (k) bl B R A RS el i s ustdo

4- Ami no- 3- bdfzi mintesicd }satoyd anﬂg(d&:daemhwtqmumamm h()dimdfcgmguumgl prepardne 5

Et hyl 2-benzim acet at e am. no- 5-

met hyl pi per azi ngﬁ"n!é‘ﬂ‘%e%“e Pt?Bﬁf'{s?(’iﬁa]l lé‘“(e%zrb Oéafeﬂ‘i\igfié’yd?"s@ ?%@g?rwrai 2-

di chl or oet hane, Mettoids Hehl Sﬂ@ﬂeﬂal(:ﬁaioueﬂ:hym spftflesh mdfiSdshrededdribed@s s heat ed at

reflux overni gh%f LBF rlggi 23% kgse e was concentrated in vacuo. NaCH
(3 M was added“fo"Fhe ) f‘ﬁ?’@ fegp-cf 78t 1260C5%%r 0.5 hours.
The solid

Method 10

(INHZ 1. NaNO, @ H2804 COH
MeO NG, 2CON o MeD NO,
1
3

10% Pd/C /@COZH Bn{Me);NBrz - BrﬂCOZH

_—— i ————————— -

NH4OH, 50C  MeO NH,  CaCOs; DCM,  MeO NH,

MeOH
15 4 _ 5

Compounds 1-3 were made using similar procedures as found in U.S.
Patent No. 4,287,341, Compound 3 was reduced using standard hydrogenation
conditions of 10% Pd/C in NH«OH at 50°C over 48 hours. The product was
precipitated by neutralizing with glacial acetic acid, filtering, and washing with
20  water and ether. Yields were about 50%. Compound 5 was prepared in a manper

similar to that disclosed in U.S. Patent No. 5,716,993,



¥
10iwas filtered and washed sequentially with H20O CH202, and acetone. LC/ M5
i ndi cated that the product was present in the acetone | ayer and the solid.
These fracti o%&%@ég%conbl ned and purified by silica gel chronmatography
(5-10% MeOH in with 1% EtsN) to give the desired prbeifgsol4iey MS n/ z
375.4 (M#), R 1.65 mnutes. 15 Exanple 2

6- Am no- 2- ( 2- nor phol i n-4-yl et boxy) benzenec_g@noni trile

4- (Hydr oxyet hyl ) mor pholine (1.02 eq) was added to NaH (1.2 eq) in NWP.
After 10 m nutes, 6-am no-2-fluorobenzenecarbonitrile (1.0 eq) was added

in NVP. The resulMethgd #f xt ure was heated at 100C for 1 hour. The mixture
was 20 then cool ed and poured into H2O. The aqueous | ayer was extracted
with Et OAc. The conbi ned organic |ayers were washed with brine, dried over
Na2SO4, filtered, and concentnalogilein vacuo to a yield a brown gum The
crude material was puri fb@%@ by agdsoga gel chromat ography (5:1:95

McOH: Et aN: Et OA\C) to desEG¢d pro QIMS mz 248.3 (M), R

1.26 mi nutes.

4- Ani no- 3- benzi m(aazol 2N 5 c@ T)holﬁL 4-yT etipxy) hydr oqui nol i n- 2-
oneThbe title corrpound was syn ed as described in Exanple 1, Method A

using 6-am no- 2- ( 2- nor phol i n- 4V%Ijet hoxy) benzenecar bonitrile. LC/ M5 niz
406.4 (MH), P. 1.6% m nutes. '02/ 22598 - F108 PCT/ USO01/ 42131 Exanple 3

4- (2- Mor phol i n-4-yl et oxg@%@e ni t e-nyl a ? D| [ sopr opyl azodi carboxyl ate

(1.1 eq) was added €T opw s irred G6P28f * 4- ani no- 3- ni t rophenol
i, ne QlNabl-?ﬂ\) and 2- hydr oxyet hyl ) nor phol i ne

(1.0 eq), in THE at OC. The nB MBXdqUAE Was al | onedNHgo warmto room

tenperature and left to stir for 18 hours. The solvent was evaporated and

the product was purified by si |c gel chromat ography (98:2 CH2C12: MeOH)
to yield a dark reddi sh-brown G MS nmz 268.0 (MH#), R 1.01 m nutes.

4- (2- Mor phol i n-4-f ;d:@g@ be B +1, 2-di ani N&o.,H
F

NH,, 2. NaOH 3N F
3. aq. HCI

(1.0 eq), tripbenyl

NHy

lodination of aniline containing compounds: lodipation 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 eguivalent) and I: (1
equivalent). The reaction was typically done after 3 hours at room temperature
The reaction was filtered through celite and concentrated. The residue was tzken up
in EtOAc and washed with aoueous saturated NaHCOs (3x), water (3x), brine (1x),
10 dried (MgSQs), filtered, and concentrated. The crode product (~5 g) was
} dissolved in MeOH (60-100 mi), NaOH 6N (25 m1), and water (250 ml). The
reactions were typically dore after heating at 70-80°C for 4 hours. The reaction
mixture was extracted with EtOAc (2x}, nmeutralized with aqueous HCI, filtered to

collect the solids, and the solid products were washed with water. The products

15 were dried in vacuo.

In various instances, substitutions on the quinolinone ring may also

be introduced after coupling as shown in the general methods 12-15.



T-:D a solution 4-(2-norpholin-4-ylethoxy)-2-nitrophenyiamne (1.0 eq) in
Et OH was added Pd/C (0.1 eq). The reaction vessel was repeatedly purged
with nitrogen, then stirred under a hydrogen atnosphere (1 atnm) for 18.
hours. The prooresswas filtered through a Celite plug, amdTisel/qkag washed:
with EtOH The 15 diam ne was used wi thout purification. LC/ M niz 238.3
(MH), RO0.295 mnutes. Ethyl

2- [ 5- (2-nor phol i n-4-yl et boxy) benzi m dazo’r]-02=yl )acetate The title conpound
was synt hesi zed as described in Exanple 1 using

4- (2- nor pbol i n4%l§éhﬁ,tdh&xy) benzene-1, 2-di am ne. The organic |ayer was 20
concentrated and the residue was purified by silica gel chromatography

(10:1:2 CH2Ch: MeCH: Et QA 0 eld a dark reddi sh brown oil. LEGMS mz
334.4 (MH#) R 1.08 m m' no- 3-[5-(&)2- mor phol i n-

benzi mi dazol - 2- yl [~¢ZMi o oqui nolPPrculEQ@ne 2'38 ' Qripound was
synt hesi zed as desc ik Exanpl e T, Wetndd A usi thyl H
2-f5-(2-norphol i n-4-yl etﬂmx?/) benzi m dazol - 2-yl )acetate a o
5-nitroanthranilonitrile. The crude product was purified by silica gel

chr omat ogr aphy (5- 109%*M@H TG CH2A 2 with 1 % Et3N) to give the desired
product. LC/MS mz 451.2 (M#), R 1.89 minutes. WO 02/ 22598 PCT/ US01142131
-109 Exanple 4 ; N R : :

4~ Arti n0- S ( 2- or phol | n- 4—y T St hoxy ) ae oy (5 Baides 6 3 2] GIPUR WS, 1y .

benzi m dazol - 2-3gFmplitheshesingarpesdresoingheriodowing Irefexsores o Koga, Whs etsatntfizesi zed as
descri bed in; BExggypl L) { ' t

2-[5-(2-nor ghol in- i%%é?h%%%%ﬂ%?ﬁ@é@gof gé’%rr’a’é& g{“”em'a’sr'?&" 1994, 116,

6- ami no- 2- ( 2- not1ghdNEm- 4- yl et hoxy) benzenecarbonitrile. LG MS mz 535.4
(M#+), k 1.44 mnutes. Example 5

2- [ (Et hoxycar bojypbagaihy! 1 benzi m dazol e- 5-carboxylic acid 10 The title
conmpound was synt hesi zed as described in Exanple 1 using

3, 4-di am nobenzoi c aci dNH;z”Lf de material was purified N% I?I I gel
x\lij\/iiN |Pd, KCN or NaCN NC\@YN
H ' H
N" "0 Cul, THF N" 0
H H
X =1, Br, TO

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

p
NHR N
X 4 ,’D PA(dppf)Co/ClCH; \/I NHR w—@
N —_————— -
H Z\m A = I'jli
NS0
R Q_Y N"70

Y =B
X =1, Br, TIO {OH); or Sn(nBu);

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.



ch%omatography (5:95 McOH: CHhCh) to afford the desired product as a white
to! off-white solid. LOMS mz 249.1 (M+), R 1.35 minutes. Ethyl

2-[S- (N, N-di ne%d %%jam)yl ) benzi m dazol - 2-yl ] acetate 15

2-[ (Et hoxycar bo "% hyl ] benzi i dazol e-5-carboxylic acid (BETOUS8H32131mas

di ssolved in THF. HBTU (1.1 eq) and diisopropylethylamne (2.0 eq) were
added, followed by dinethylamne (2.0 Mi Mo HF, 1.1 eq). The reaction was
stirred at roomtenperature overni ght then"concentrated and the resulting
residue was purified by silica gel chromatography (5:95 McOH CHi Ch) to
afford the 20 desired conpsugilg MetioltMF oW Zdrhi4 2nlf Ml s, ] es.

[ 2- (4- am no- 2- oxoéS-p\#/%r oqui nol gl )) benzi m dazol - 5-yl ]%sﬁd%d]wmnﬁm}%e

di met hyl car boxandg@oloned qapivplenty Sa8isgd(d 2- by Seuieadqnisy PdidppdSie CLGE i n
Exanple 1, Met hool2Aquedias) ebiir 0.5 - : i -

2-[5- (N, N- di et h;?ld cﬁ? bamoy ) benat i dagor o u1 G cayvalenis), The peaction was

ant hrani | oni tri | ushef avithasgons ¢apppdsod heptagdont 86U foe d2 bourky Ohid donaf then and

washed wth water fol; 0 rd.t desir oduct as a
white solid. LC Néc%&}zﬁg%&ﬁ%?\?ﬁ%%s“‘%# ir#??fﬁ?‘é' .awﬁ%ﬁ@@c- The

PCT/ US01142131 - tit&r sehuinpisahdd neutralized with TFA (a couple of drops) and injected directly

4- Am no- 3-[ 5-(nD lin-4-vl onyl)benzi m dazopl .- 2- yl ] hydr oqui nol i n- 2- one.
2- [ (Et hoxycar bon%?{a%@{%ﬁa]"%eeﬁgl{“?ﬁ gﬁﬁé’iog‘-‘cés- ?5?5@8&%%6%&@%5( 1.0 eq) was

di ssolved in THE HBTU (1.1 eq) and diisopropylethylamne (2.0 eq) were 5
added, followed by norpholStiheMedod Eqj.l dfie (4 mijotdl ovas whied SéquediRdy @le r oom

tenperature for : oncent r at nd.puri.fi by silica qgel

chr omat ogr aphy M@%&%ﬁgﬂ?ﬁ% I§I|' Iéeﬁ?%]?glngf:ﬂﬁﬁage)“p’ kf‘ﬁgpﬁﬁl u%lc’égb&)f?ai ni ng
fractions wel@ cquicints).ane DMING.0i 5l VB reattioni)s isRedSwith argon, capped

1, 2-di chl oroet hape,, Anthrani lonitrile .0 . eq). was .added foll owed by Snd 4
(5.0 eq) and thean‘r%elg@f?{l 8 sgﬁ%ﬁtt@wsag&%éoﬁe@“ﬁﬂ@?cﬁ?’gﬁﬁmlﬁ@ TeeECt i on

M xture was Cconceniperatues] abd HitdrbIowRIES rink @ Gleéasikd Uhe VRS {ofmiofisSa] ved i n
NaOH (2 M and hea After cooling to room

ég]?ﬁe?t _%Qé;for 4 hours. el )

t enper atur e, 't he®™™ "G 16 @ gonnlesof dsonsh arddaeteridivasd erfo wiprdparetive r

foll owed by aceHPDE. The pfdddichart RBpEIRSEdEArREQduUct . LC M5 mfz 390.2 (MH),
R 1.95 minutes. Exanple 7

15 Method 15

NHR N@ RYH NHR N—Q
O e |

N0

H

N D N
H NMP I H
X 90-95 C Y N"~0
18 h i H
R .
X, X =F, Cl1

] Y =NH, 0,8

‘ A dihaloquinolone such as a difluoroquinolone (12-15 mg) was
placed in a 1 dram (2 ml) vial. NMP (dry and pre-purged with argon for 5
minutes) was added to the vial (0.5 ml). The amine reagent (40-50 mg} was added

20  pext. If the amine was an HCI salt, the reaction was neutralized with TEA (~1.2-

1.5 equivalents). The reaction was purged again with argon for about 5 seconds,
and immediately capped. The reaction was typically heated in a heating block at
90-95°C for 18 hours. The reaction 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



1§5 4- Br onobenzene- 1, 2-di am ne A solution of 4-brono-2-nitroaniline (1.0 eq)
and SnC 2 (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 NaCH and
extracted wi PP BBW? The conbined organic layers were driRd/@S¢B21N9SO4 and
concentrated. The resulting brown oil 20 was purified by silica gel

chromat ogr aphy (0-50% Et QAc: hexanes) to provide a light yellow solid.
LCOMsS mz 187.1 (MR+), R 1.33 mnutes. 2% ro-4-(2-thienyl) phenylam ne
4-Bronp-2-nitroaniline (1.0 eq) and Na2C03 (2.0 eq) were dissolved in

DVF/ H20 (5:1) aimimeORetp9ifoR retuire® theMabiiiof 6Na Yeshgbabloqehch RbQHEHE he 25
reaction mxture for 5 m nutes and PdC]2(dppf)2 (0.1 eq) was added. After
stirring at 23BCTSPseafiSPBRICAHRORAS (210uhvalens based pnithy ypianBisd) wag addedtod (1.1
" eq) in DVF was thagddeshnthe r ' ur.s.
After this tine, the .sg?hu%?gﬂr?’\i'gg%cgﬁ%\eo%??at efg%ﬂﬁéa tlatfnl%’nacjggl fE%EHL'\%een
Et OAc and H20. Wika pyginge fltengiske Brerinap selutioarvhstthen neyuralined with THA (sas

extracted w4 h i . / 31 -111 organic.
| ayers were 5f]lr i %‘%@59%@%&9%&@ ﬂ‘%@%ﬁ'ﬁ‘%‘ﬁ%ﬁu?ﬁ’%%@é’é@%& The
resul ting bl acklyepbslizddieo dmiespuri fi ed by silica gel chronmatography (0-20%
Et CAc: bexanes) to yield an orange solid. LOMS mz 221.1 (M+), 82.67

m nutes. 5 Etbyl 2-[5-(2thi enyl)benzi m dazol -2-yl]acetate
2-Nitro4-(2-thienyl)phenylam ne (1.0 efi}affig 110% Pd/C (0.1 eq) were
suspended in anhydrous EtOH at roomte re. The reaction flask was
evacuat ed and sﬂ%s'bhb@l?ﬁmiﬁaw-ﬂﬂmewet h It. The resulting mxture was

allowed to stir under a . e f QurS hyl

3- et hoxy- 3-i ni nopr opanoa‘#relx'% Ey&’%@ﬁ%&%@éﬂ%@@ﬁ& a\?/ggmyﬁge'ﬁ&gﬁd%d and the
resul ti ng nilxt virenopespainaethydroatiloridecfl|eq) fiiethAud] agistBred At D@IC dvieibghci me, the
solution was fi.ltered thro%a{é?ﬁ“ lug of Celite, concentrated, dissolved in

50 m of 2N HO  SidVEE A& %Q?%ﬁ‘fpﬁ’ﬁ‘é'w?&ﬁ@% VeRLYRS TR ought to pH
12 wi t h concentvaatce dWhlidd Sid(CHpCLande edded a6 he desidiie! IThOWRSkIC 1ARE waoNbi ned
organi c | ayers wer etF‘ngf .eé/i Wi H%%@SO!} and 15 concentrated to yield a brown
oi I which was puPIFFEdTY OuF FP0L* JBF BerPYREgeEnyl he solid recovered was

used without purification. LC/MS m/z 205.2 (MH+), R:1.44 minutes. :

15 5-(4-Methylpiperazinyl)-2-nitrobenzenecarbonitrile
5-Fluoro-2-nitrobenzenecarbonitrile (1.02 eq) and N-
methylpiperazine (1.0 eq) were dissolved in NMP. Triethylamine (2.1 eq) was
added, and the resulting solution heated at 100°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 nitrogen, and 10% Pd/C (0.1 eq)
25  was added. The flask was evacuated and purged with Hz three times. The resulting
mixture was stirred for three days at room temperature. The mixture was filtered
through Celite and the filter pad was washed with EtOAc. The solvent was

removed in vacuo to give a yellow solid which was purified by silica gel



4
(5195 McOH. CHzCh) to provide a yellow solid. LOMS mz 287.1 (M+), R 1.98
m nutes. 4-Anmino-3-[5-.(2-thienyl)benzimdazol-2-yl] hyd roq u inolin-2-on
e The title ¢ s synt hesi zed as described in Exanple 1 20 Met hod
A using et hyl O%ﬁ’?’?%i%’vshi enyl ) benzi : nj dazol - 2-yl ] dcetate &Ga/UsoN42131
anthranilonitrile. LM mz 359.2 (M#), 12.68 mnutes. Exanple 8
5-Fl uoro-2-nitrophenylamne 2,4-Difl uororji'ot7[ obenzene (1.0 eq) was pl aced
in a dry round 25 bottoned flask equi pped W'th a dry ice condenser charged
with acetone/dry ice. Ammonia was condensed into the flask and the
resul ting sol uti ehrona®gsphy (SeJ9RMeOHSEENELD QF) 18 glve Wieesiftd)pRbdugi¥sRr eci pit at e

was formed within 1} ho rslg%éer Zd;gurs, t he condenser was renoved and
the liquid amon?SME0Nd; | L PP RA & m8igser al hours. The crude
product was purified by flash chromatography on silica WD 02/22598 -112

PCT/ USO / 42131 gel (85:15 hexanes: Et OAc, product at RJ = 032, contam nant
at R = 0.51). OBtM8 Az 156.1 (M+), % 11.16 mi nutes.

2-Nitro-5-11-(1, 3,4-4ri,gzol.yl. y i n - Fl uoro-2-nitrophenylamne (1.0
eq), 1H1,2 4-tr %ﬁ%?ﬁ??%%ﬂ%ﬁiwﬂs@@w@hwomo t®ipeat ed at
100C for 1 hofir. The sol uBtyN2-beikiaRioe-ylaGetate L Med) YRR LAl SaNnd sl oWl y

poured onto ice vvaéle]‘ry, The resulting preci 8i tate was filtered and dried
under vacuum to JACBYEPeTREYkenteneraoptile {1 0rRLwere dissalyedgn 83 d  was

recrystal lized f aembizkilhel @ndthéOs st ‘ s o sol i d.
Lo NE Iz 206 2 (e fudthed nut].geg_ﬁ@ci)%s%gaﬁg%a Ahe iRkl APLs neGLd &

2-{5-[1- (1, 2, 4- t F5143 BY&Pighth dippp Godiag othe mixmure yeas concentrpitad it edue. dafPo@GNd was
synt hesi zed as dgBG&#at bfdd kdnEXS j o .

2-ni tro-5-[1:(1, o A e b heye ’SE%‘%’y‘F%?‘%%“‘n*%_h“L‘e& YOy for P bhoprs \Theysolig 1 49
m nut es. 4- A hniyasstilfesed) apd wpshed gequentialiy th H:0e BHGh, dad adetodey ILC/MS

hydr ogui nol i n-2- @ARared fhatiBeprolilch S HIRAL A Bedioh Bf b B8 dofd fi3ET 1 Ped 11
anple 1, .

) fractions were combined and purified by silica gel chromatography (5-10% MeOH
in CH2CL with 1% EtN}) to give the desired product. LC/MS m/z 375.4 (MH +),

R/ 1.65 minutes.

15 Example 2
6-Amino-2-(2-morpholin-4-ylethoxy)benzenecarbonitrile

4-(Hydroxyethyl)morpholine (1.02 eq) was added to NaH (1.2 eq) in
NMP. After 10 minutes, 6-amino-2-fluorobenzenecarbonitrile (1.0 eq) was added
in NMP. The resulting mixture was heated at 100°C for 1 hour. The mixture was

: 20  then cooled and poured into H20. The aqueous layer was extracted with EtOAc.

The combined organic layérs were washed with brine, dried over Na:SQy, filtered,
and concentrated in vacuo to 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 (MH+), R/ 1.26 minutes.

25  4-Amino-3-benzimidazol-2-yl-5-(2-morpholin-4-ylethoxy)hydroquinolin-2-
oneThe title compound was synthesized as described in Example 1, Method A using
6-amino-2-(2-morpholin-4-ylethoxy)benzenecarbonitrile. LC/MS m/z 406.4
(MH+), R 1.67 minutes.



I\fét hod A using ethyl 2-{5-[1-(1,2,4-triazolyl)]benzimdazol-2-yl}acetate
and anthranilonitrile. The crude solid was collected and purified by )
silica gel chromatography (92:7:1 CH2Cb: MeOH. Et3N). LC/ MS mz 344.3 (MH),

R 2.01 mi nut¥l92n2esExanple 9 Method B PCT.

N- (4- Chi or o- 2- cyanophenyt ) - 2- (5- nor phol i n-4-yl benzi ni dazol -2 0142131

ygacet am deLi HVDS (2.5 eq) was added to ethyl 2-[5-(2-norpbolin-4-

yl et hoxy) benzi m dazol -2-y]] acetate (1.0 @03- in THE at -78C. After 1 hour, 2
25 am no- 5- chl or obenzenecarbonitrile (0.82 eq) in THE was added. The
reaction was allowed to warmto 23C and stirred overnight. The resulting
m xture was quenched w th N144Cl (aqﬁﬁ&l&éturat ed solution) and

extract ed mth%MphMmE@?pmit%ﬁgﬁlg yers were washed with H2O and
brine, dried over Na2S WO 02/ 22598 PCTI1 US01142131 -113 filtered and

concentrated in vacuo tdXscBlopylazefdieakoxuiotei (@.1 cihwacddde drvaeigh Was

i fied by silki Rt 1 ~Et OAC: hexa edf?o ive the
Gesired pi duf“ﬂ% e oy SRR A Mhehol (koo RRE PhShhune () o), and
4- Ami no- 6- chil o '(zshy@!?lm)ﬂmlﬁhﬂinc91.%e:n_zinﬁ'ldlﬂzodl°62_-’sﬂe)dﬁxﬁ§@ﬂ | iQwRg 2-one 5
(110 oa) was hony SeROIR bl T RPRR G Hinkor koliaey. e powress 2 hours.
The resul ting RaRerated anhthe powlietdyasaorfitd ey GiRGWet éﬁ&nﬁ%ﬂaﬁg?’@§%fi Itered and
washed w th wag : ' he desir oduct. LCMS nmiz 396.4 (MH), R
2.13 ninutes. ?%Cﬁ&ggn%ﬁxgo &'6]% aZCFaNf feﬁg]-stg{-;’&“ﬁé’i‘l'r iy /DHerE 268 0ndThe, Ri tl e
conpound was s¥-At mamitesed as described in Exanple 8 using piperidine (3.0
eq, excess acts as base in place of NaH). The desired product was obtained

N PN d LC/MS mz 222.2 (M), R 2.53 15 ninutes.
eyt 3 (85 per o eNE Sy bogte U Brins ~ | nE

To a solution 4—(2—morpholin—4-y1eﬂ)oxy)—Z-nitrophenylaminc (1.0
eq) in EtOH was added Pd/C (0.1 eq). The reaction vessel was repeatedly purged
with pitrogen, then stirred under a hydrogen atmosphere (1 atm) for 18 hours. The
product was filtered through 2 Celite plug, and the plug washed with EtOH. The

15  diamine was used without purification. LC/MS m/z 238.3 (MH+), R 0.295
minutes,

Ethy! 2-[5—(2—morpholin-4~ylethoxy)benzimidazol-zpyl]acetate
The title compound was synthesized aé described in Example 1 using
4-(2—m01pholin-4—ylethoxy)benzene—1,2-diamine. The organic layer was
20  concentrated and the residue was purified by silica gel chromatography (10:1:2
CH:CL:MeOH:EtOAc) to yield a dark reddish brown oil. LC/MS m/z334.4
(MH+) R: 1.08 minutes.

;_—j;:ino-fi-{5—(2-morpholin-4-ylethoxy) benzimidazol-Z-yl]—G—nitrohydroquinolin-

25 The title compound was synthesized as described in Example 1,
Method A using ethyl 2—[5-(2—momholin~4-ylcthoxy)benzimidazol—2-yl]acetate and
S-nitroanthranilonitrile. The crude product was purified by silica gel
chromatography (5-10% MeOH in CH:Cl» with 1% Ew6N) to give the desired
product. LC/MS m/z 451.2 (MH +), R: 1.89 minutes.



Thi ti de conmpound was synthesized as described in Exanple 7 using

2-ni tro-5-piperidyl phenyl am ne. The desired product was obtained as a

yell ow oil. Lqngggﬁ 288.3 (MH#), R 1.31 minutes. 20

4- ani no- 3- (5- pi peri ayl benzi ni dazol - 2- yl ) hydr oqui nol i n- 2- oneP TS $2431e
conpound was synt hesi zed as described in Exanple 9, Method B using et hyl
2- (5- pi peridyl benzi m dazol - 2-yl )acet ate an_q anehranilonitrile. The acyclic
am de was used crude in the NaOWwe cyclization step. The desired product
was obtained follow ng purification by silica gel chromatography 25
(96.5:3.0: 0.5 C1-bC12: MeCH: EbN, RJO. 2). k¥ #1z 360.4 (MH+), R 1.83

m nutes. WO 02/22598 .PCJ/ USO /42131 -11 anple 11

(1- (3- Ami no-4-nit 3@ 4 proFphtind ylethe '?ﬂ?‘gw%ﬂlﬂrﬂeylﬂex}ﬂi tl e conpound
was synt hesi zed deengEudizleyiihyiregui gneysi ng

3- (di net hyl am no) pyrrolidine (3.0 eq, excess am ne was_used as the base in
place of 5 NaH). LC/ M5 mi YRessle compgindywas gynthesizedasifigscaibed in Example 1,

Et hyl 2- {5- [ 3- (i regbayd Amking :Byr2-plé '&yﬂ&ﬁa%&ﬂﬁ%ﬁ%ﬁé@aﬁdﬁgée&&eem“e

title conpound was synthesized as described’in Exa

[ 1- ( 3- ami no- 4- ni tTYRBRERYE-TsyRhebn-tiethozypenzencaarbonitrileri h6/MSmé B 1 ed
product was obt gmMied) 361 34 ehhQwW oil . LOMS mz 317.4 (M), R 1.36

m nutes. 10 -

2-{5-[3- (D net hyl am no) pyrrolidinyl]benzi m dazoi - 2-yl }-N- (4-chl or o- 2-
cyanophenyl ) acet am de The title conpound, was ssynt hesi zed as described in
Exanple 9, Method B using ethyl Example 5

2- (5- [ 3- (di met hy lzuEmeryexFonymitiyHeRfnEdFbIE 328 by hdi@dcet ate. LO VB ni z
423, 4 (M), 1.67 mnutes. 15
4- A no- 3-{ 5-153- (di met hy| JH¥ewgy pomPasnd Wrhsyfpredianileraribad ip PxampBe 1 using

chl or ohydr oqui nol3i fdidgm@BEenZdi€ adid t . as descri bed
in Exanple 9, Mt hold B usin adid! ¥Ee %M%Wpﬁmwﬂﬁgﬂ

g
2-{5- [ 3- (di met hy ICHROFREERPIY GrI5dVeQH 13bEE) triaffordche desirbd piudiot as a white to

chl or o- 2: CyanopbemuRGEATicHrs i Wit +32R fad Mifdes, R 1. 71 m nutes. 20
anpl e

Ethyl 2-[5-(N sN-dimethylcarbamoyl)benzimidazol-2-yl]acetate 1
15 '2—[(Bthoxycarbonyl)methyl]bcnzjmidazole—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 resulting residue
was purified by silica gel chromatography (5:95 MeOH:CH>CL) to afford the
20  desired compound. LC/MS m/z 276.2 (MH+), R, 1.18 minutes.

[2-(4-amino-2-oxo(3-hydroquinolyl))benzimidazol-5-yI]-N, N-
dimethylcarboxamide.
The title compound was synthesized as described in Example 1,
Method A using ethyl 2-[5«N,N-dimethylcarbamoyl)benzimidazol-2-yljacetate and
25  anthranilonitrile. The resulting solid was collected by filtration and washed with
water followed by acetone to afford the desired product as a white solid. LC/MS
m/z 348.3 (MH+), Rr 1.87 minutes. .



Eﬂhyl 2- [ 5- (di met hyl am no) benzi m dazol - Z-yl] acetate The title conpound was
syntheS|zed as described in Exanple 7 using

(3-am no- 4- nltrgﬁ?rzenyl)dl met hyi am ne. The resulting tan filmwas purified
by silica g ofat ogr aphy (5: 1: 94 MeOH: Et 3N: CH2CI 2) t PGJuserats desi r ed
product. 25 LG/ M5 248.3 mz (MH), R 1.24 mnutes. WD 02/22598

PCT/ USO /42131 -115

2- [ 5- (Di et hyl am no) benzi m dazol - 2-yl ] - N-I(Q' cyanophenyl )acet am de The
title conpound was synthesized as described in Exanple 9, Method B using

et hyl 2-[5-(di nmet hyl am no) benzi m dazol ERaphleacetate and anthranilonitrile.

LC/ VB m z 320. 2 %) R 1.68 ni nut
4- Ani no- 3- [ 5- (df ?‘P‘e[ﬁ‘ﬁ%H!@HEM‘%MYDBW#WMM@MWM%oneThe

title conpound was synt hﬁmd as descrl bed in Exanple 9, Method B using
2-[5- (di met hyl am no) benz yrarbony ]ﬂetﬁwlébzmw%ﬁ@ﬁﬁmab@mmdbeqnaws

mz 320.2 (M) wasliskolbdd i THEE HBTEXAMPLS addPdiishBropyleth
Et hyl 2- (5- cyanobenzi ni dazol - 2-yl )acgt a%cg Theutlﬂrggy af)nlljnﬁdaocé)synt hesi zed .

as described i nadé%br?ﬁ‘ﬂféveﬂ bygngspholige Sl pe)- @mmreac@omm@meurat k@m LC/ VB i z
230.2 (MH+
( ), t@mgg‘aﬁl’fm& @%a%_&bé oﬁ\%ﬂg%d u%ﬁ@! g S%%l&to&gap&gs cri bed

benzi m dazol e-5-nrbooitril he tit vvas s n
in Exanpl e 9, 16-10& medaml/dichiorpreethant). Z@@@mh&mgﬁrmm wereyl ) acet at e

1,205 5\ AR 6 POl g "
2- (4- A no- 2- oxas? Fahydiied fuliomed Yi Folie (fz0 nq)daddieeezﬁﬂﬁﬂmﬁhﬁﬁéd dboe 20

G vas ol Sead LS THF HelRpbr S Rt B oyt vl od
through for 15 diisnvedin NaOR (Ddiyandbeited Reg0 sl @ hourd! QUHERtoditig tORPM

t enperat ure an[d stl rre oveiﬂqggﬁ The sol vent was renoved 1 n vacua. The

resi due was diSopr /8 id,was collectad sing washed Wit Water followed 3 ( g)
was bubbl ed . acetone to afford the desired product. LC/MS m/z 350.2 (MH+), R: 1.95 minutes.

Example 7
15  4-Bromobenzene-1,2-diamine

A solution of 4-bromo-2-pitroaniline (1.0 eq) and SnCl (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 NaOH and extracted with EtO. The combined
organic layers were dried over MgSO« and concentrated. The resulting brown oil
20 was purified by silica gel chromatography (0-50 % EtOAc:hexanés) to provide a
light yellow solid. LC/MS m/z 187.1 (MH+), R: 1.33 minutes.

2-Nitro-4-(2-thienyl)phenylamine
4-Bromo-2-nitroaniline (1.0 eq) and N22COs (2.0 eq) were dissolved
in DMF/H20 (5:1) at room temperature. Nitrogen was bubbled through the
25  reaction mixture for 5 minutes and PdCl(dppf)z (0.1 eq) was added. After stirring
at 23°C for approximately 10 minutes, 2-thiopeneboronic acid (1.1 eq) in DMF was
added and the reaction was heated at 90°C for 12 hours. After this time, the
solution was concentrated and partitioned between EtOAc and HzO. The Jayers

were separated and the aqueous layer was extracted with EtOAc. The combined -




251jithr ough for 15 mnutes and the bonb was seal ed and heated to 80C for 5
hours. WO 02/22598 PCT/ US01/ 42131 -116 The solvent was renoved in vacuo
and the crude Q{ﬁ%g%sms purified by reversed- phase HPLC. LC/MS niz 319.2
(M), R1.70 m " Exanple 15 PCT/US01/42131

4- Am no- 3-[ 5- (2- nor phol i n- 4-yl et hoxy) - benzi m dazol - 2-yl | hydr oqui nol i n- 2-one
5 The title conpound was synt hesi zed as de_ﬂ:lr_i bed in Exanple 9, Method B
using anthranilonitrile. The crude acyclic am de was used w thout
purification in the NaOwe cyclization step. The crude final product was

purified by revewgmitlpjaswetdiiel (YISO, Yod Edtentafeh M hdud@GréaldH) . R
1.56 mnutes. 1 E);r?

ng}dle i“G 5:- I\/bw)hol jn-4-yl-2-nitrophenyl am ne The title
conpound was synt Wiige black residpe tPyripeiky ifa8e chremagerapht 9rR9% ne (3.0
eq, excess ani ne ROAchsSbes) o JioR a0dsMgd iR ACOMST mNab] ) (thl)',\/Fz.é'i z 224.1
(M#+#), R1.89 mnutes. 15 Ethyl 2-(5-norpholin4-ylbenzi mdazol-2-yl)acetate

The title conpour™X&s synt hesi zed as described in Exanple 7 using
5- fror phol i n- 4-yl - 2-ni trophenyl am ne. The crude yellow oil was purified by

silica gel cliromEthAP-BABYhieS)benziMiddzel- CotaieMeOH Et 3N) to yield the
desired product as a yellow solid. LC mz 290.3 (MH#), R 1.31 mnutes.
20" Met hod C 2-Nitro-4-(2-thieny!)phenylamine (1.0 eq) and 10% Pd/C (0.1 eq)

4- Hydr oxy- 3- ( 5- mayeph@kpenadr i Iaggaa;(j et A robi -1-hen - QUL N0l | n- 2- one
To a sol ution of et hytg :?n-d( Sirmr pgéllf“{j;l A,_%ﬁ%%ﬁ%%%a azbf‘?“li%ﬁoﬁéf‘ét’%s (1.0
eq) in anhydrous ¢Y4qga FoEseqrddy fided vaithnids pHeerresuitingrmituoges allesedded
LiHVMDS (1 Min THE od L% | drred far 1 hour. A

sol ution 25 of 1- Bre%ngﬁlﬂ%gﬁ){%?g?tﬁog&(g%aég%g?‘#f/'\(lj\,rﬁglly ﬁ%-%?’%’%f’%ﬂ@(‘faﬁ%meq) in
anhydr ous THEC wagdroeideridgdd@cdqbwoythimrsadainahd threresuiting) mixmee sad hehied i Was

allowed to warm trQ]uQ%rVB l%%fsz 2&1‘?&? ﬂﬁsCtTu/ng‘,‘{hQ'éOs]b}lﬁ%% %v]és ﬁillél'er through a plug of

Celite, concentrated, dissolved in 50 m} of 2N HC] and washed with CH2CL. The
aqueous layer was brought to pH 12 with concentrated NH:OH(aq) and extracted
with CHzClz. The combined organic layers were dried with MgSO4 and

15  concentrated to yield a brown oil 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-Amino-3-[5-(2-thienyl)benzimidazol-2-yl)kydroquinelin-2-one
The title compound was synthesized as described in Example 1,
20 Method A using ethy} 2-[3- 2-hienyl)benzimidazol-2-yl]acetate and
agthranilonitrile. LC/MS m/z 359.2 (MH +), Rs 2.68 minutes.

Example 8
5-Fluoro-2-nitrophenylamine
2,4-Difluoronitrobenzene (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 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



O\iler 1 hour. The resulting m xture was quenched wth a saturated agueous
sol ution of amonium chloride and the organic |ayer was separated. The
aqueous | ayer was extracted with CHxClz (4 tinmes). The conbi ned organic

| ayers were d¥Pd2259r Na2S04, concentrated in vacuo, and the crude
materi al was dissolved in toluene and 5 heated at reflux fBfTU8I4BArSs. The
tol uene was renoved in vacuo and the crude naterial was used w t hout
further purification. The product was obtghned as a white solid. LG M nfz
453.1 (MH), R 2.91 m nutes.

4- Hydr oxy- 3- ( 5- gy, i n-4- nzi m dazol - 2-yl ) hydroqui nolin-'-one Crude
4- hydr oxy- 3- ( 5- %r(%ﬁg# iﬂ%ﬁ“‘?ﬁ%@%ﬁl HPsLYIR, 2= Q3P tonkbninant at R, = 0.51).

benzyl hydr oqui nGCi’MS'm/z)mm.(WQ),em)llyﬁgnig{gg§ol ved in

trifluoronethanesul fonic acid and heated at 40C for 16 hours. The

resul ting sol utg, vag, di Luted with water and neutralized with 6 N NaOH
(aq), whereupon g“{/%?i%@’%?’éﬁ'?fﬂﬁ'ﬂ?@"?@%. The crude solid was isolated"

by centrifugati on and pusiFiuod2- By, - ) to  produce the
desired pr oguct%aﬁ a bri ght ovel i o%ﬁ%\g?{a%.ﬁglf%iﬁ&gﬁ%?W@WQFQ)Rnd15 1. 77
m nutes. Exanpléii@: f\‘ﬂ)[l&N@Q%/Rﬁﬁemga{aiatilﬂﬂmpfbeﬂ}ﬁo)xﬂ)’ﬁ‘ﬁ@éélﬂi 1

t en- but b d th g ded topeq
onol o gxﬁ)s?ﬁ%h X R R Snd IO P Ol ety Bhel st anstanponi L |

di i sopr opyl et hy¥e&f ged driedund@Ovaaepm a%ziéldﬂﬂ:cbﬁﬁﬁ‘ed(ﬂrad%[‘af% %fg]' Ii,'i\a!aglz_go The

product was obiai pef Aaf; r ..crystalline soll 5‘?3. 3
(MH), R 2.53 m nut g’ss E’[&Egﬁmqﬁgﬁ to aterr(_i pure product as a bright yellow solid.

2- (S-{3-[ (t ert LE(M8wyy 206.5 cvil+anRmogdmigueki di nyl } benzi ni dazol - 2-
yl)acetate The title conpound was synthesized as described in Exanple 7

using 25 10 Ethyl 2-{5-[1- . ..
N-[ 1- ( 3- ani no- 4- hit r{oH}gﬁ?{’lﬁ“ﬂ?ﬁ""dﬂPWéaiﬂ"?(}ﬁkﬂcﬁmtﬂjt oxy) car boxamni de. The

duct bt ai d a3hbaii i . ,. Pb 2.53
product was obtained a amédnwgf\{zalsfg%é@ema;aé%ﬁbeﬂ%m7using

m nutes. WO 02.22398,PCT/ USOl | 421

3-[5-(3-am nopyrr o%ﬁ&%?@%‘?ﬁﬁ?’ﬁf‘&i’é@"’z W G/MB. iR 73 XyiMEl+-pquiInel | n- 2- one
The titl e conmdBém@s.was synt hesi zed foll ow ng the procedure described in
Exanpl e 16, Method C using ethyl 2-(5-{3-[(tert-

but oxy) car bon } _ 4 di nyl nzi m dazol - 2-yl )acetate. The product
A y) . V-SR03 ?y-ilr—a,LJ.,g—tnyzo}yﬁfbemnﬁdazol-z-yl}h)yl'dl)'oquinolin—Z—one P

The title compound was synthesized as described in Example 1
Method A using ethyl 2—{5—[1—(1,2,4-triaz01yl)]bcnzimidazol-i!—yl}acetate and
anthranilonitrile. The crude solid was collected and purified by sitica gel

chromatography 92:7:1 CHzClz:MeOH:EtsN). LC/MS m/z 344 .3 (MH+), R, 2.01
minutes. , .

20 Example 9
Method B

N-(4-Chloro-Z-cyanophenyl)—Z-(S-morpholin—4~ylbenzimidazol-z-

yDacetamideiHMDS (2.5 eq) was added to ethyl 2-[5-(2-morpholin-4-

ylethoxy)benzimidazol-2-yljacetate (1.0 eq) in THE at ~78°C. Afeer | hour, 2-
25  amino-5-chlorobenzenecarbonitrile (0.82 eq) in THF was added. The reaction was

allowed to warm 10 23°C and stirred overnight. The resulting mixture was
quenched with NH.Cl (aqueous Saturated solution) and extracted with EtOAc. The

combined organic layers were washed with H20 and brine, dried over Na:S0s



5 ‘é)bt ained as a yellow solid follow ng cl eavage of the benzyl group (see
precedure in Exanple 15). LCMS W 362.3 (MH#), R 1.55 mnutes. .xanple
18 (3- Am no- 4- (”%r g}i)henyl ) [2-(di net byl am no) et hyl j net hyl am ne The title
conpound was s;}yn #&1°3ed” as described in Exanpl e 8 using 1BCT/US01/4213;
1,1,4-trinethyl ethyl enediam ne (1.01 eq) wth diisopropylethylamne (2.0
eq) as the base (in place of NaH). The pr_gii%.lct was obtained as a bright
yellow, crystalline solid. LC/M niz 239. ‘MH), R 1.29 minutes. Ethyl
2- (5-{[2- (di met hyl am no) et hyl ] net hyl am no} benzi m dazol - 2-yl )acetate The
title conpound walitesyirnl eshcemtehtaisn Gemo th PRl 4 Browy a6, %cﬂﬁe%&:&@: was
(3-am no-4-nit ropqlegécl%iz-. di met hyl am no) et hyl | met hyl am ne. The desiTed
product was obtdih s &S/%eﬁfiﬁ pgraphycp :hgramepto ginethe degired] . 17
monutes. 3-(5-{ [mRedubl. eyt wm)zm#%rmﬁwlﬁﬂhwo} _

benzi m dazol - 2-yl ) - 4- hyd roxy-|- benzyl hydroquin olin-2-one The title
conpound was synthgsize S %egitf:ri bed in Exanple 16, 20 Met hod C using

et hyl 2-(5-{[2-( Hﬁ‘&"l’?‘ Gy ﬂwf'ﬂ’é‘!ﬁwb&ﬁ?wa}'%h%ﬂmmmmgm-mmcet at e.

The product was obtai ned as-(fichého2-%ahdoByPol (4 1 ‘8'%’1’ 468 4, (M), %
2.26 minutes. 3- S?);c%mhﬁ'(u met hy| amwﬁicl))pgt r@}] Ere?’ﬂ‘lf%rémh g o2
benzi mi dazol - 2- y Y2FIHdG S5 yar begted i Ne@Me- @15 M iz MeDik 18ieq) 2 70t0pauend was
synthesi zed as desgdki Hﬂérésﬂltiﬁ%(ﬁam € whbcool ﬁ.} 1 SRek2s(d
et hyl ami no) et hyl ] met hy| ami noj benzi m q'é‘)z"o%%@; o Sephf Sorid e w2 b
hydr oxy- 1- benzyl BYAshed giihrwater o give the desired peodude TBAMS inal396aMILE), i), 243 by WO
02/ 22598 PCTI USOidk31l -119 reversed-phase . HPLC to yield the product as a
yellow solid. LCOMsS mz 378.4 (M#), R 1.99 mnutes. Exanple 19 Method D 5
4- Chl or 0- 3- (5- nor phol i n- 4-yl benzi m dazol - 2-yl ) - 1- benzyl hydr oqui noti n- 2- one
A sol ution of,.4-hydroxy- 3-(5-norpholin-4-yl benzi m dazol - 2-yl ) - 1-
benzyl hydr oquinol i n-2-one (1.0 eq) and Bample 19 5 dry, round-bottonmed flask
was 2-Nitro-5-piperidylphenylamine
The title compound was synthesized as described in Example 8 using
piperidine (3.0 eq, excess acts as base in place of NaH). The desired product was

obtained as a yellow, crystalline solid. LC/MS m/z 222.2 (MH+), R 2.53
15  minutes.

Ethyl 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-yl)hydroquinoh'n-z-one
The title compound was synthesized as described in Example 9,
Method B using ethy! 2-(5-piperidylbenzimidazol-2-yl)acetate and anthranilonitrile.
The acyclic amide was used crude in the NaOMe cyclization step. The desired
product was obtained following purification by silica gel chromatography

25 (96.5:3.0:0.5 CH:Ch:MeOH:EtN, Rr0G.2). LC/MS m/z360.4 MH+), R, 1.83
minutes.



héat ed at 80C for 2 hours. The excess PCCI3 was renoved in vacuo and the
crude nmaterial was quenched with water. The crude product was collected by
filtration 10_and %uri fied by silica gel chromatography (1:9 MOH CH2C12).

4- Chl or o- 3- (BYORYESPDI i n- 4- yi benzi mi dazol - 2-yl ) - 1- benzyl hy 8€BYsAADI31 n- 2- one
was isolated as a red solid. LOMS mz 471.4 (M+), R 2.35 m nutes.

4-[ (2- Met hoxyet byl ) am no] - 3- (5- nor phol i n-41-t>ll benzi m dazol - 2-yl ) - 1-

benzyl hydr oqui nol i n-2-one 15 A sol ution ot1%

4- chl or 0- 3- (5- nor phol i n- 4-yl benzi m dazol - 2-y1)-1- benzyl hydr oqui nol i n-2- one
(1.0 eq) and EtOH was treated with 2- nﬁﬁg@éqtlhyl - amne (10 eq) at room
tenperature. The resulting solution was heated at reflux for 16 hours and

t hen the sol venil-@rAminaérpitipphenypyTrelidin tyidimethydaning was sonicated in

water, filtered. sonicat i i e L. ~The crude 20
product was used w thout tfrdtalﬁig?Iis urﬁﬁﬁa‘g%ﬂg&nﬂz%@w ‘%E’E?F&P‘?MPA?% R
2.20 mnutes. A{{iethylantinxpwatdiging 43D 0Q, exBess aminrydsalsédiasdhy blse izpiadedFz ol - 2-

yl') hydroqui gol j - . _

4- (2- met hoxyet ﬁ%?‘a?neﬁ%ﬁ-"gg 5 H RS Rl 23 PIBYSS i i dazol - 2-y1)-1- 25

benzyl hydr oqui nol i n- 2- one was debenzyl ated using the procedure described in
Exanpl e 16 to pEthyliédSilhddinetiyiarsionpyomtidiopfbdE@inifizzol2G1 Ricétdd+) , R 1. 57

m nutes. 4-[(2-hydroxyet Ryl ).am no] - 3: (5- nor,phol i n-4-vyl benzhni dazol - 2-
yl ) hydr oqui nol i n- 2- one vvabr}sﬁe)f)lrﬁ%?tﬂgéogn%g&asyggﬁgzﬁ%&ﬁﬁ%fi@gmw usingn
02/ 22598 PCTI USDHB4afidd4-nitAPhenyl)pyrrolidin-3-ylldimethylamine. The desired product was
4-[ (2- hydr oxyet hyl. 1 no] -3-(5- oljn-4-y nzi_m dazol - 2-yl ) hydroqui nol i
n- 2-one The ti%‘%{)ﬂﬁﬁcﬂﬂaw&gsﬁgﬁﬁég%g (QB&'H@-‘ PriSdEY e t he
debenzyl ati on of
4-[ (2- met hoxyet hyl ) am no] - 3- ( 5- nor phol i n- 4-yl benzi m dazol -2-yl) 5
1- benzy! hy d¥bqui-tdi3-Dimetidaminp)pyrrolidinplilenennidazoti 2 3t)-Nodadhlone-Exanpl e 16 and
was isol ated bsyaneptenyBatetimade HPLC as a yellow solid. LOMS mz 406. 2
(M+#), R 1.39 minutes. Exanple 20 )
4- ( Met hoxyani no) - 3- ( 5- noAph il epmpoyndyuzssyntheized|as Gesptihedlin Example 9,

Method B using ethyl 2-{5-[3-(dimethylamino)pyrrolidinyl]benzimidazol-2-

yljacetate. LC/MS m/z 423.4 (MH+), R, 1.67 minutes.

15 4-Amino—3-{S—[3-(dimethylam'mo)pyrrolidinyl}benzimidazol—Z—yl}-G-
chlorohydrequinelin-2-one _

The title compound was syathesized as described in Example 9,

Method B using 2-{5-(3-(dimethylamino)pyrrolidinyiJbenzimidazol-2-y1}-N-(4-

chloro-2-cyanophenyl)acetamide. LC/MS my/z 423.4 (MH +), R: 1.71 minutes.

20 Example 12
Ethyl 2—{5—(dimethylamino)henzim_idazol-Z—yl]acetate
The title compound was synthesized as described in Example 7 using
(3-amino-4-nitrophenyl)dimethylamine. The resulting tan film was purified by
silica gel chromatograpby (5:1:94 MeOH:Et:N:CH:2CL) to give the desired product.
25 LC/MS 248.3 m/z (MH+), R/ 1.24 minutes.



10'§fbenzyl hydr oqui nol i n-2-one The title conpound was synt hesi zed as
described in Exanple 19, Method D using O nethyl hydroxyl am ne. The product

was used witho ood r&sfi cation.
4- ( Met hoxyam nol{gl- g’%&é mor phol i n- 4-yl benzi m dazol - 2*yl ) hydr o§GE&i4p32- one

15 The title conpound was obtained as a yellow solid after debenzyl ati on of
4-(nethoxyanino)-3-(5-nDrphoIin-4-y|benzinth;ol-Z-yl)-l-

benzyl hydr oqui nol i n-2-one using the procedure described in Exanple 16.
LOMS mz 392.2 (MH), P. 1.82 minutes. Exanple 21 20

tent - But yl - 3- { [ 3- 2-55-Mimethylanside)ptrommidirol- A PN-(2-cydnopRengl feetai@o 2y | - 4-
hydroqui nol yl ] am no} pi peridi necarboxylate The title conpound was
synt hesi zed as descri bed i WWW,W“WPQ@&WWE Example 9,

1- t en-but oxycar hovythod Baing @by PE[5-@iniehylab8oBEREMAL MRS HEGE anid T hout
purification. 25

3- (5- Mor phol i n- 4-35a8RiRlea 1 6YMS miz 32042 (MHG)pReliGByhimmeno) hydr oqui nol i n- 2- 0
ne The product was obtained as a yellow solid after debenzyl ati on of
ten-butyl - 3-{[ 3- (5- nor phol i n-4-yl benzi m dazol - 2-yl ) - 2-oxo-1 - benzyl - 4-

bydr oqui nol y] ]Sam'W@{S-wimgamwmmaﬁonmmr&?ﬁﬁ&ﬂmsnéﬂeSCri bed in
WO 02/ 22598 PCT/ USO /4213 - 1@1 Exanpl e 16. The t-bu _oQ/_car bonyl group is
renoved under. the reaction’ CoMdicPPBALE Wap syniissiger a8 deseribed inNByampler, 1. 73

m nutes. Exanpl e M@hod B vsing 2-[5-(dimethylamino)benzimidazol-2-yl]-N-(2-

tent - But yl '3'({[3'%%;8” hol i n- 4-y| benzi m dazol - 2-yl -&-oxo-l -benzyl -4 5
hydr oqui nol ylI j anih et“ﬁﬁ"’fcfﬁf“ﬁ’ér L&/ M iz BE%y (e TRel .73 minatesonpound was
synt hesi zed as described in Exanple 19, Method D using ‘

1-t en- but oxycar bonyl - 3- am nonet hyl pi peri di ne. The product was used wi thout
purification. Example 13

3- (5- Mor phol iyg- 4 h% imdazol-2-yl)-4-[(3-pi peridyhnethyl)am no]- 10
hydr oqui nol i n- 2-%% é??‘%‘ﬁ&’“‘ﬂﬁﬁ%‘ﬁ%ﬂ% §bt ai ned as a yel l ow solid after
The title compound was synthesized as described in Example 7 using
4-amino-3-pitro-benzonitrile. LC/MS m/z 230.2 (MH+), R: 1.29 minutes,

2-(4-Amino-2-ox0-3-hydroquinolyl)benzimidazole-5-carbonitrile
The title compound was synthesized as described in Example 9,
15  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-s-carboxamidine

2_0 2-(4-Amino-2-0x0-3-hydroquinolyl)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. Ti;e residue was
dissolved in EtOH in a glass bomb and cooled to 0°C. NH;: (g) was bubbled

25  through for 15 minutes and the bomb was sealed and heated to 80°C for 5 hours.



ddbenzyl ati on of

t en-butyl - 3- ({[ 3- (5- nor phol i n- 4-yl benzi ni dazol - 2-yi ) - 2- oxo- 1-
benzyl - 4- hydr.oqui nol yl ] am no} net hyl ) pi peri di necar boxyl at e using the
procedur e déggpyﬁﬁﬁyin Exampl e 16. LC/ MBS mfz 459.6 ( M), PERUSOV4213 nut es.
15 Exanpl e 23 4-{ [2-(D net hyl am no) et hyl ] am no} - 3- (5- nor phol i n-4-y1 ben

zi m dazol -2-yl)-1- benzylbydroquinolin-Zzﬁgg The title conpound was

synt hesi zed as described in Exanple 19, thod D using

1, 1- di et hyl et hyl enedi am ne. The product was used w thout 20 purification.

4-{ [2-(Di net hyTaesdtednevayiehoredia bado(aad HRIdAR prétds ¥isRRdedby faZRL12- YI)
hyd roq U|noI|n-€-oH iFTg? It coqﬁound was obtai ned as a yellow solid
after debenzyl BPASHEF '-?é@??&i%%& (MH AP 0B eThpimtesi no) - 3- (5- nor phol i n- 4
25 yl benzi m dazol - 2-yl ) - 1- benzyl hydr oqui nol i n-2- one usi ng the procedure

described in Exanple 16. LCOMS nfz 433.4 (M+#), R 1.55 mnutes. WO
02/ 22598 PCT/ USO 42131 -122 Exanpl e 2Bxample 15

benzyl hyr oqul nATANPS SR RREhol RO G S DR Bese | bed
in Exanple 19, 5 Met hod The tifé BpoodiTwRORinEMIel At BABMEHCH txafple Bhe product
was used wi thout _purification, :

3- (5- Mor phol i n- Yeprp Bisimgiaghsagponitis. ) The qredeasydis-amida wastused withduno) -

hydr oqui nol i n- 20@8Ratddi6in kel NAOMOLRA LN ] ' . id after
10 debenzylatio% of 3-(5-nor bolﬁﬁ-4- ?§%§z3§§%2§§H?§§$??¥§%+?%§§g%n-2-

yl net hyl ) am no)bﬂt%gmwg‘eﬂl[%ﬁp 2 I5Ae. LEVME m/ndOpmé Guidiel, & tsscri bed
in Exanple 16. LM Mz 446.5 (MH), R 2.19 minutes. Exanple 25 4-{

[ 2- (Met hyl ami no). et hyl ) am no) - 3- (5- nor phoUn- 4-yl benzi m dazol -2-yl)-1- 15
benzyl hydr oqui nol i n- 2- one

10 : Example 16
5-Morphelin-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+), Rs 1.89 minutes.

15 Ethyl }(S-morpholin—4—ylbenzimidazol-2-yl)acetate
The title compound was synthesized as deseribed in Example 7 using
5-morpholin-4-yi-2-nitrophenylamine. The crude yellow oil was purified by silica
gel chromatography (89.5:10:0.5 CH2Cl::MeOH:EnN) 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-ylbenzimidazel-2-yl)-1-benzylhydroquinolin-2-one
. To a solution of ethyl 2-(5-morpholin-4-ylbenzimidazol-2-yl)acetate
(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 solution
25  of 1-benzylbenzo[d]1,3-oxazaperhydroine-2,4-dione (1.05 eq) in anhydrous THF

was then added dropwise and the resulting solution was allowed to warm to 0°C



5
The title conmpound was synthesized as described in Exanple 19, Method D
usi ng 1-tent-butoxycarbonyl-I|-nethyl et hyl enedi am ne. The product was used
wi t hout purifiwg@iiBEs 4-{ [2-(Methyl am no)et hyl)am no) - 3-(%— no
rphorm 4-yl benzi m dazol -2- 20 yl) hydroqui nolin-2-one The ti FIT@S‘(':IB‘?erund was
obtained as a yellow solid after debenzyl ation of
4-{[ 2- (et hyl am no) et hyl ) ani no} - 3- ( 5- nor phgki n- 4-
yl benzi m dazol - 2-yl ) - 1- benzyl hydr oqui nol i n-2-one usi ng the procedure
described in Exanple 16. The t-butoxycarbonyl group is renoved under the
reaction conditi 8Yf 1 hops The/rraltipgmintuee Was(quiedhed Rjth b.s5randdragheas soWMDon

02/ 22598 PCT/ USQh{ 4233 turs ng tert-Butyl-3-{

[ 3- (5- nor phol i n- 4-yl benznl1 %n!ﬁgrézo @"5‘1@- 5-%&%-‘7@ B%%‘?E@‘Td-' 4Fhe aqueous layer was
hydr (r)]qui noéI yl] agﬁﬁ@}lff@wgih &gk nfbthlacsm(igjaé g;mbiﬂ'&mg%ﬁd Ry@OWBRUIRA Was
synt hesil zed as I e . thod .D usin .

1-t en- but oxycar bgﬁpf’%saﬁh@n%@lr%g’g U0y e Mée B’F‘EHEIC‘Y“\ﬁéSgOIﬁ%‘b’& tolpgne [3ud;t
purification.5 heated at reflux for 16 hours. The toluene was removed in vacuo and the crude

3-(5-Morpholin-4-vl benzinl dazgl -2-yl ) -4-(pyrrofdi n-3-yl am no) hydr oqui nol i n-
one The title co?r%%ﬂndv AT 6’8‘?‘8 t%%‘%“%?“’a\é‘g\é@?-ow]“sﬁpﬂ’&‘ ¥Pt eptaing as a white
debenzyl ati on ofseclid. LC/MS m/z 453.1 (MH+), R: 2.91 minutes.

ten-butyl - 3-{[ 3- (5- nor phol i n- 4-yl benzi m dazol - 2-yl ) - 2- oxo- 1-

benzyl - 4- hydr oquj pol vl L NO r.y o] i di necar boxyl ate using the procedure

described in a%ﬁ%f‘%""&%‘ﬁ'&%ﬁ%’%%‘gw%% y)hgdroqyipohpIanes. Exanpl e 27

4- ((25) - 2- Ani no- 4- net hy| peaé wh)@:eiml(s-ﬁmfp‘inmgi&hﬁﬂmﬁzdlzgﬂ?ﬁ.i m dazol - 2-yl
n

)- 15 1-benzyl hydroqui.nolin-2-one The titl e conpound was s esi zed as
descri bed | n}qu aWygixyfg)’qum ~H8eF &4y Hgs dissolved in trifluoromethanesulfonic acid

(2S) - 2-terr - but cxy Gedidiod Y@ fon 06 Kouret The RaIM%! Bl J s used
W t hout purification, 4- [u(QEZS%- 2- Am no- 4- net hyl éﬁf?ﬁ@%ﬂ%@%@ra\ﬁn@
r phol i n- 4- yI benZIEHFHZSDV DS NoNaGQH (aqy.disempanp yellox praeipitate 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-[l-(3—Amino-4-nitrophenyl)pyrrolidin-B-yl] (terf-butoxy)carboxamide
The title compound was synthesized as described in Example 8 using
3-{rert-butoxycarbonylamino)pyrrolidine (1.01 eq) with diisopropylethylamine (2.0
20  eq) as the base (in place of NaH). The product was obtained as an orange,
i crystalline solid. LC/MS m/z 323.3 (MH+), R 2.53 minutes.

Ethyl 2-(5-{3-[(tert-butoxy)carbonylamino]pyrrolidinyl } benzimidazol-2-
yhacetate
The title compound was synthesized as described in Example 7 using
25 N-[1-(3-amino-4-nitrephenyl)pyrrolidin-3-yl](tert-butoxy)carboxamide. The product
was obtained as a yellow oil. LC/MS m/z 323.3 (MH+), R 2.53 minutes.




The title conpound was obtained as a yellow solid after debenzylation of
4L [ ((2S) - 2- am no- 4- et hyl pent yl ) ani no] - 3- ( 5- nor phol i n- 4-

yl benzi m daz%L -2-yl)-1-benzyl hydroqui nol i n-2-one using the procedure
described in e 16. L MS in/z 461.4 (MH), % 1.78 mCRESeE213M0

02/ 22598 PCT/ USQ /42131 -124 Exanpl e 28 t-Butoxycarbonyl protected
4-[((2S)-2-am no- 3- et hyl but yl ) am nol - 3- (5-

nmor phol i n- 4-yl benzi m dazol - 2-yl ) - 1- benzyrlﬂ§‘droqui nolin-2-one The title
conpound was synt hesi zed as described in Exanple 19, 5 Method D using
(25) - 2-t en- but o3y @ramIByp AT I YRR A1 Arox i faroREANRE L H)@S USed

W t hout purification. N
4-1((2S) - 2- Ami no- 3- net hyTBtitils gompiones] was syBthesigeg Holldwinglthy Ipbendireri dazol - 2-
yl) hydroqui ”0|de@Cr%_é(PﬂmeE)fyﬁﬁ)14 14, M F B AUAE NS -BPLADgd as a yellow solid

after 10 debenzylation of ~ _
4-T ((2S) - 2- ani ridvEysecbayyamioglpy aoliding t@agiBidan {2hd)acetatd- The product was

yl benzi m dazpl - -1 ) Lhalin-2-0ne using the procedure ‘
descri bed i r?o Ex;ayrr%?g} igawgﬁﬁﬁlﬁﬁ%@gvﬁ%%v?'ﬂ%?%bl QU EFRIAEIURdRr t he
reaction condi tExemple 15).CLEBVIAti/z 36217 (IHENHR) 1.53 aifdflesi NUt es. Exanpl e 29 15
4- Am no- 3- (5- nor phol i n- 4-yl benzi m dazol - 2-yl ) - 1- benzyt bydr oqui nol i n- 2- one
The title conpound was synt hesi zed as described in Exanple 19, Method D
using ammonia in a seal ed glass tube. The preduct was used without
purification. 4-Am no-3-(5-norpholin-4= m dazol - 2-yl ) hydr oqui n

ol i 0-2-one 20 Thdmipe-Haigophroyhid-(daseibyisminokthydhnahfdsmglet yel | ow sol i d
after debenzyl ation of 4A-am.no-3-(5-nmorpholin-4-yl benzi m dazol -2-yl)-1-
benzyl bydr oqui nol i n- 2- on@eﬁgeﬁémP%'félﬁp‘?aﬁé B ?‘g’éé‘q Fxampla$rdige and
purificat iE)C(iIQ bl;l,t,émgbﬂetpﬁamaiawmal.m@qwm aiisbppleihylaibe) (2.0Rql aSthe

m nut es. anp . : .

3- Benzi mi dazol -bgs-ejﬁl-p A PE NN PO REOIVA Mati PRt 3 brisht ysllowrRersiellips e
conpound was s yolid dgl/MRIm#s2 39 OME Be ORI 1Ireomsatges e 16,

Ethyl 2-(5-{ [2-(dimethylamino}ethy!]methylamino}beuzimidazol-z-yl)acetate
The title compound was synthesized as described in Example 7 using
15 (3-amipo-4-nitrophenyl){2-(dimethylamino)ethy!}methylamine, The desired product
was obtained as a yellow oil. LC/MS m/z 305.2 (MH +), Rs 1.17 minutes.

3-(5-{[2-(Dimethylamino)ethyl]methylamino}benzinﬁdazol—Z-yl)-d-hydroxy-l-
benzylhydroquinolin-2-one
The title compound was synthesized as described in Example 16,
20 Method C using ethyl 2-(5-{[2-(dimethylamino)ethyl]methylamino} benzimidazo}-2-
yDacetate. The product was obtained as a pale yellow solid. LC/MS m/z 468 4
(MH+), R: 2.26 minutes.

3-(5-{[2-(Dimethylamino)e_thyl]methylamino}benzi.midazol-z-yl)-d-
hydroxyhydrogquinolin-2-one

25 The title compound was synthesized as described in Example 16,
Method C using 3-(5-{ [2-(dimethylamino)ethyl}methylamino }benzimidazol-2-y})-4-
bydroxy-1-benzylhydroquinolin-2-one. The crude material was purified by



N@t hod C using ethyl 2-benzim dazol -2-ylacetate. The product was obtai ned
as' a WD 02/ 22598 PCT/ US01/ 42131 -125- white solid and used w thout further
purification. k§hMoseg z 368.4 (M), R 2.99 minutes.

3- (Beuzi m dazol - 2-yl')-4-chl oro-1-benzyl hydr oqui nol i n- 2- one PCRRRO I ¢
conpound was synt hesi zed as described in Exanple 19, 5 Method D using
3-benzi m dazol - 2-yl - 4- hydr oxy- | - benzyl hydrcggui nol i n-2-one. The crude
product was used w thout purification. Exanple 31

3- Benzi m dazol - 2-yl - 4- (et hyl am no) hydroq ui nolin-2-one The benzyl at ed
title conpound waererphphrss HPEE tayicliabe piobed as a ydRwokdp L€/ WS, mABThod D

usi ng net hyl am NeMaN 3 j:m. dazol -2-yl)-4-chloro-1I -

benzyl hydr oqui nol’i n-%-’ okﬁgfg%h@%r oduct was obtai ned after debenzyl ation as
a yellow solid using the procedure described in Exanple 16. LC/ M5 nl Z
291.3 (MH#), R 1.64 mnutes. Exanple 32 15

3- Benzi ni dazol - 2-yl - 4- (et hyl ami no) hydr Jgxaotde 1h- 2- one The benzyl ated title
compound was synhfipsigged as described in Exanple 19, Method D using

et hyl am ne and 3-(benzi m dazol - 2-yl)-4-chloro-|- benzyl hydroqui nol i n-2- one.
The title con@ouMhm-:ieus_tlaénphwmMnﬂmhbmdyﬂ—ﬂl—ixbenzmdaoq(ﬁdugwml id
S0 he procedure deserl,gthof oF ¥ BiRLS s mbShilE M eitmidara Sop ) R
3- Benzi m dazol - 2banlzyHydréquimlian-ode Yhoed)hint Paxmi- 18 by 'rachd- sudoinbd BasRK8s The
benzyl ated titl e, conpo synt hesi zed _as_described in Exanple 19,

Met hod D using deﬁﬁgﬁbﬁﬁgﬁ\ﬁf@‘%%h%e&?ﬁg Chiyeps zepaysd 71 Pﬁfﬂ%ﬂﬁ'ﬁgﬁ ggde

2-yl') - 4- chl or o- | mhenayaydéebsdi Wit wilerZ-e@rudE Reodubitv R SRR YRS, 0Pt ai ned
af ter debenZ){éati on as a vyellow solid usin the@;ocedure descri belc]i in
Exanpl e 16. 'Y/ 8 Ryyidedpy sihcaest-phyomatqgraphy i -8 MeH: GReChh/ $Sbbg-3-(5-

PCT/ USQ / 42131 - hdfpholin-4-ylbenzimidazol-2-yl)-1-benzylhydroquinolin-2-one was isolated as a
red solid. LC/MS m/z 471.4 (MH+), R: 2.35 minutes.

4-[(2-Methoxyethyl)amino}-3-(5-morpholin-4-ylbenzimidazol-2-yl)-1-
benzylhydroquinolin-2-one :

15 A solution of 4—chloro-3—(5—morpholin—4—ylbenzimidazol-2~yl)—1-
benzylhydroguinolin-2-one (1.0 eq) and EtOH was treated with 2-methoxyethyl-
amine (10 eq) at room temperature. ‘The resuniting solution was heated at reflux for
16 hours and then the solvent was removed in vacuo. The crude solid was
sonicated in water, filtered. scnicated in hexanes, and filtered again. The crude

20 product was vsed without further purification. LC/MS m/z 510.4 {(MH+), R 2.20

minutes.

4-[(2-Methoxyethyl)amino]-3-(5-morpholin-4-yibenzimidazol-2-
yhhydroquinelin-2-one
4-[(2-methoxyethyl)amino]-3-(5-morpholin-4-ylbenzimidazol-2-yl)- 1
25  benzylhydroquinolin-2-one was debeniylated using the procedure described in
Example 16 to produce the title compound. LC/MS m/z 420.2 (MH+), R, 1.57
minutes. 4-[(2-hydroxyethyl)amino}-3-(5-morpholin-4-ylbenzimidazol-2-

yhbydroquinolin-2-one was produced as a side product (see below).



Exanpl e 34 _
3- Benzi ni dazol - 2-yl - 4-[ (4- pi peri dyl met hyl ) ami no] hydr oqui nol i n- 2-one The
protected ti &vij)e%%(e)ngound was synt hesi zed as described in Exanple 19,

Met hod D usi ¥Pt - but oxycar bonyl - 4- ani nonet hyl pi per i diR¢a/¢sats218

3- (benzi m dazol -2-yl)-4-clil oro-1-benzyl hydroqui nolin-2-one. The title
conpound was obtained after deprotection _and debenzylation as a yell ow
solid using the procedure described in ﬂ%@mpl e 16. L MS rn/z 374.3 (M),
R 1.29 mnutes. 10 Exanple 35 3-Benzim dazol-2-yl-4-[(4-1luoro

phenyl ) ani no] hydy@aydroky@hi1ngande 54 | ihidbld- nd. was
synt hesi zed as ﬂg&c?ﬁi bg{j i%&n%lsa)prr%fe ?‘dﬁg{lxﬁ%ﬁ%&%‘%ﬂg%‘g 2’%@&%‘?"85’&?‘?1 ne and
3- (benzi m dazol - 2-yl ) -4-chl oro- 1- benzyl hydroqui nol i n-2-one. The title

conmpound was obt ai ned af tgrifielahsyddald : ] id using the _
procedure descrjbed in Ex;;%e ?%6 LCIAI\S/%_B?J@EP?%%%L P?W‘f‘%“ﬁe 1.92 m nutes.
15 Exanpl e 36 3chmavatan of46-methpkyethyaminhbiyEmormipliydrdemizinodizorRyipne The

benzyl ated tg t| : 3 i scribed .in le 19,

Vet hod D usi ng G aauol R oA G oy S SSEHRE0 ooty R e Vad

chl or o- | - benzy#9jateddryrievesbadrphaseciitl.C Tveydilo li¢ 0 nUsMSIn @66 Qlghai -Pe®, af t er
20 debenzyl at i %093‘5*&9‘ el low solid using the procedure described in Exanple
16. LCO MS nmlz 307. ﬁ{'/l-ﬁ), R 1.77 minutes. Exanple 37

3- Benzi m dazol - 2-yl - 4(benzi m dazol - 6-yl am no) hydr oqui nol i n- 2- one The

benzyl ated titl e conpound was synthesi zed as described in 25 Exanple 19,
Met hod D using 5-ani nobenzi nmi dazol e aH#a®plel?@nzi ni dazol - 2-yl ) - 4-

chl or o- 1- benzylatywgl ;,nmos.g.-@.-gmghoﬂne ibbiASiGOIPOUR. vas obtai ned af ter
debenzyl at iy@n %gn%%’ 0%9:_3 Jsing the pr ocedure’iéscri bed in Exanpl e
16. LC/MsS mz 393. Wﬁ .41 mnutes. WO 02/22598 PCTI US01/ 42131 -127
Exanpl e 38 The title compound was synthesized as described in Example 19,

Method D using O-methylhydroxylamine. The product was used without

purification.

4—(Methoxyamino)-3-(S-morpholin-4-ylbenzimjdazol-2—yl)hydroquinolin-z-one

15 The title compound was obtained as a yellow solid after
debenzylation of 4—(methoxyamino)-3-(5-m0rph01in—4-y1benzimidazol-2—yl)-1-
benzylhydroquinolin-2-one using the procedure described in Example 16. LC/MS
m/z 392.2 (MH +), R, 1.82 minutes.

Exarople 21
20  tert-Butyl-3-{[3-(5-morpholin-4-ylbenzim idazol-2-yl)-2-oxo-1-benzyl-4-
hydroquinolyl]amine} piperidinecarboxylate
The title compound was synthesized as described in Example 19,
Method D using 1-ferz-butoxycarbonyi-3-aminopiperidine. The product was used

without purification.

25 3-(5-Morpholin~4-ylbenzimidazol-Z-yl)—4-(3-piperidylamino)hydroquinolin-z-one
The product was obtained as a yellow solid after debenzyiation of
ten—butyI-S-{[3~(5—rn0rpholin—4-ylbenzimidazol-2—yl)—2-0x0-1—benzy]-4—

hydroquinelyljamiro}piperidinecarboxylate using the procedure described in



3 .
3-Benzim dazol - 2-yl - 4- (phenyl am no) hydr oqui nol i n-2-one The benzylated title
compound was synt hesi zed as described in Exanple 19, Method D using
aniline and 3- (‘Q)e 551& dazol -2-yl)-4-chloro-1 5 benzyl hydroqui nol i n- 2- one.
The title conpound &S obtained after debenzylation as a 3’ T d
usi ng the procedure described in Exanple 16. LC/MS nfZ 353.4 (M+), 82.38
m nutes. 10 Exanple 39 -121-
3- Benzi m dazol - 2-yl - 4- (qui nucl i di n- 3-yl am no) hydroqu i nol i n-2-one The
benzyl ated titl e conmpound was synthesized as described in Exanple 19,
Met hod D usi ng 3-Ewmainpledéi rline t-babeahonyi groip &nzinotdddanal the raaten4onditions.
chl or o- 1- benzyl h ipglin-2-one. The title conpound was obtained after
debenzyl ati on as&;%/wrg\%v%‘gl(ﬁgo{}sBﬁbpfﬁ’é““bﬁsocedure described in Exanpl e
16. LCOMS nlz 386.4 (MH), R 1.82 mnutes. 15 Exanple 40
3- Benzi m dazol - 2-yl - 4-[ (i m dazol - 5-yl nmet hyl ) anti uo] hydr oqui nol i n-2- one The
benzyl ated title conpound was synt hesi ZExhmgde @2scri bed in Exanple 19,

;\,/F ; h Z?CB gflon a ﬁéﬁ'gypﬁﬁ?géhfﬁ#h%g% %zanﬂa%?-éﬁg%gﬁ%%; obt ai ned
| a

A one
after 20 debenzyl'at)on-—as amilné’?'ing{/]t\'/y B'Pfrbd'ﬁ%gf"&d’x?l procedure described in

Exanple 16. LCMs mz 35 ; 3 Lhutes, 2/ 2259
PCTI USOIl / 42131 - 128 Exarrplzreh%j} l%r?xpouﬁi J’as sé)lfn&sm as des):/\l%egl in xampqe 19,

3- Benzi nl i dazol - MeedD {ising phestbumxdeaytoayl Rainydetbypiperddihe) - Pheqieduth®as
benzyl ated titl eu&%m%&d Rs synt hesi zed as described in Exanple 19,
Met hod D using 4-am normr%'ﬁoﬁ ne and 3-(benzi m dazol -2-yl)-4- 5
chl oro- 1- benzyl hydroqui nol i n-2-one. The title conpound was obtained after
debenzyl ati on as 3d5yMdrphelinséyibenzirpidazpi-2iyl-$i(dpipdridelncdndnintes- | n Exanpl e
16. LC MS ntidz Bg@roquipdlib-P-onk 1. 42 mi nutes. Exanple 42 '
3-Benzi m dazol - 2-yl - 4- hyd razi nohydroqui nol i n-2- one

The title compound was obtained as a yellow solid after

debenzylation of ten‘-bﬁtyl-3-({[3~(5—morpholin—4-y1benzimidazol-2-yl)—2—oxo-l-
benzyl-4-hydroquinolyljamino}methyl)piperidinecarboxylate using the procedure
described in Example 16. LC/MS m/z 459.6 (MH+), R: 1.71 minutes.

15 ' Example 23
4-{[Z-(Dimethylamino)ethyl]anﬁno}-3—(S-morpholin-4—ylbenzimjdazel-2~yl}-1-
benzylhydroquinolin-2-one

The title compound was synthesized as described in Example 19,
Method D using 1,1-dimethylethylenediamine. The product was used without

) 20 purification.

4-{[2-(Dimethylamino)etbyljamino}-3-(5-morpholin-4-ylbenzimidazol-2-
yDhydroquinolin-2-one
The title compound was obtained as a yellow solid after
debenzylation of 4-{[2-(dimethylamino)ethyl)amino}-3-(5-morpholin-4-
25 ylbenzimidazol-2-yl)-1-benzylhydroquinolin-2-one using the procedure described in
Example 16. LC/MS m/z 433.4 (MH+), R: 1.55 minutes.



lé() The benzylated title conmpound was synthesized as- described in Exanple.
19, Method D using hydrazine and 3-(benzi m dazol -2-yl)-4-chl oro-1-

benzyl hydr ogj hfdzg2-one. The title conpound was obtained as a yellow
solid after debenzyl ation using the procedure described FSTREREMBIB 16.
LOMS mz 292.3 (M#), R 1.19 mnutes. 15 Exanple 43

3- Benzi m dazol - 2-yl - 2- oxohydr oqui nol i ne- 4,¢ar boni trde

3-Benzi m dazol - 2-yl -4-chl oro- 1| -benzyl hydroqui nolin-2-one (1 eq) was

di ssolved in DVA, and CuCN (10 eq) was added in one portion. The reaction
m xture was stirred at 90C overni ght. Example24il ting m xture was allowed to
cool 20 to room teaperat.ur wat es dded, and the orange precipitate
was removed byrz &%ﬁ%‘)l}lgﬁ?}tl '%F%E’i\xg‘s‘g ﬁ? 0sd-vipethyamigolol-i on of
hydrated FeCh af ZYEdeguipolingpe The syuspensi on was centrifuged and the
solution renoved. The r iakn solid was. washed with 6N HCl (2 tines),
sat. Na2CO8 (2 times), \ng?"e‘we(‘g’mﬁ’wﬁs‘ym ‘?{Besf’fgﬁﬁp?sf’ri@&m Franpled®l ting
powder was @i s3\itheelcD using 2ramindmdtiyidtribgd@Girsh. AT RRINE ¥ tkedtwif0k
overnight. The resulting m xture was cooled to OC and water was slowy
added. Sat ur at 88" 178 was added dropwi se to the suspension to a pH of 8,
then the solid was filtered and washed with water (3 tines). Purification
by rever sed- pRaSeodph@imiyicieihitliol-oeB 4 ek obinOfl Yedethypaidyfin) 2 287. 1
(M), R 1. 89 hpifeghslin B2/ 22598 PCT/ US01/ 42131 -129 Exanpl e 44 Ethyl
2- (5, 6-dinethyl benzi m dazol -2-yl)acetate The title conpound was

synthesi zed as descri bedHenitkxcampbund vab 8btAiled as a yellow solid after

4, 5-di net hyl.benzene- 1, 2-di.gpi ne.. The crude yell ow oil was purified first by
silica 5 éél gé"@r%#é‘i]‘iﬁ’aPgbﬁglﬂt‘%‘%%?éﬁ&%@&'g@lidwmﬂsN) , and then by
r:e::lr yst al : i éat bzlzﬁéufyn)m-d:@h;@m?mym)qi),ﬁmgl_ﬁhg%ﬁgiﬁé Be RIARNEEa5ed iPal €

yel | ow solid. : : : m nut es.

3- (5, 6- Di met hypﬁgﬂ%srlﬂ E‘é@g-”?@%';w&&%ﬂ?%@ﬁyl hydr oqui nol i n- 2- one
The title conmpound was synt hesi zed as described in Exanple 16, 10 Method C
usi ng et hyl 2-(5,6-dinethyl benzi m dazol -2-yl)acetate. The crude

Example 25
4—{[Z-Methylamino)ethyl]anu'no}-3-(5—m0rpholin-4—ylbenzimidazol-2-yl)-1-
15  benzylhydroquinolin-2-one
The title compound was synthesized as described in Example 19,
Method D using 1-terz-butoxycarbonyl-1-methylethylenediamine. The product was

used without purification.

4-{[2-(Methylamino)ethylJamino}-3-(5-morpholin-d-ylbenzimidazol-2-
20 yhhydroquinolin-2-one
The title compound was obtained as a yellow solid after
debenzylation of 4-{[2-(inethylamino)ethylJamino}-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.
25 LC/MS m/z 419.4 (MH+), Rs 1.50 minutes.



nézteri al was purified by silica gel chromatography (98.5:1.5, CH2Ch: MeOH)
to' yield the title conmpound as a yellow solid. LCMsS mz 396.2 (M#), R
3.60 mnutes. 3458 D nmethyl benzi m dazol - 2-yl)-4-chl or

o-| - benzyt hydr‘gétﬂ]lﬁl% I n-2-one 15 The title conpound was syﬁ?ﬁgéql?@a‘ as
described in Exanple 19, Method D using

3- (5, 6-di net hyl benzi m dazol - 2-yl') - 4- hydr oxy31- benzyl hydr oqui nol i n-2- one.
The title conpound was obtai ned as an orange-yellow solid. LONMS mz 414.2
(MH), R 2.47 mnutes. test-Butyl

3-{[3-(5, 6-di net hyl benzi m dazol - 2-yi ) - ZExaogpl¢ 2&enzyl - 4- 20

Syt hesi L‘SLVLLa?g;r?}ﬁytﬁk%? L Eues %:gn%b%ﬁa%s{i‘%ﬂy&lhéwﬁémﬁz@"ﬁS

1- t en- but oxycarb ﬁ@l ayusiliagmosrirr idinecarppy Fude material was purified by
25 & yel ow sol i d. LG/ NE APS THe ey Vit a b fioted o Badmpte 1
3-(5, 6- Di met hy| bdfeztiod D okiwep]-re2r-tyokokychrfody 8- aainbitotiding 0 Thy proasty iwadhdeq- 2- one
ten-Butyl 3-{[3- (VS E‘{l di rrﬁt h%/l benzi m dazol - 2-yl ) - 2- oxo-| - benzyl -4

hydr oqui nol yI | am A8 pPHEFGH e car boxyl ate was debenzyl ated as described in
Exanpl e 16. The crude material ‘was purified by reversed-phase HPLC to yield
the title conpod:sMasphelin-4hibensithidazil-2ol)-4(pyklitn-3amdtPaylirddiitolin-R 1. 61
m nutes. WO 02/ 2@698 PCT/ USO /42131 -130 Exanpl e 45

3H I m dazo[ 4, 5-b] pyridin-2-ylacetonitrile Ethyl cyanoacetate (1.5 eq) and
2,.3-di am nopyridi ne (1 eqJhwetieconpotgiavmcdbained 85a ¢elfodrsof@afidrnut es. The

riturated with SHRRYRRG S ot EE Tl SRR e R A HE TR T dark
brown powder. L ChdvgyltlzydicuBindly(jidii) )} pyolididecarbbxyiktebsingRh&locedure described
341 m dagol 4. 5- bPPTFPBRre2 7 MRGTBAVL? IVE el L3RPEMSSY in ELOH  and
gaseous HC was bubbl ed through for 3 hours. The suspension initially

seened to dissolve, but a precipitate started form ng al nost i mediately.
The reaction Example 27

4-{((28)-Z-Amino~4—methylpentyl}amino]-3-(5—morpholin-4—ylbenzirnidazo_l-z-yl)—
15  1-benzylhydroquinolin-2-one

9corrpound

The title compound was synthesized as described in Example 19,
Method D using (25)-2-tert-butoxycarbonylamino-4-methylpentylamine. The

product was used without purification.

4-[((2S)-2-Amino-4-methylpentyl)amine]-3-(5-morpholin-4-ylbenzimidazol-2-
20  ylhhydroquinolin-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-yl)-1-benzylhydroquinclin-2-one using the procedure described in
Example 16. LC/MS m/z 461.4 (MH+)}, R: 1.78 minutes.



r%xture was cooled to OC and a cold saturated NaHCO3 solution was carefully

added. Solid NaHCO3 was al so added to bring the pHto a value of 7.6. The

15 aqueous p then extracted with Et OAc, and the organi c extracts
ReB

were dried After evaporation of the sol vent undé/YS8H#dey
pressure, the residue was purified by chromatography on silicagel (10%
MeOH in CH2C12 with 1 % Et3N) providing.the desired product as a |ight
brown solid. LOMS Mz 206.1 (M+#), R 0.97 mnutes. 20

4- Ami no- 3- (3H-i mi dazo[ 4, 5- b] pyri di n-2-yl ) qui nolin-2(1H) -one Li HVDS (3.0 eq)
was added to ethyl 3Him dazo[4, 5-b] pyEtskigle 28 Yl acetate (1.0 eq) in THE at
-78C. After 20 n'hnut es, a solution of Z-—anrinobenzenecarbonitrile (1.1 eq)
in THE was addetiPutpKiearbonyl protertedi k(252 wmino-imethndbutybaminod3t(5- r oom
tenperature, stPPTRIGlingrylbengisidazol-Zyyh-1-bragylbpdioguiadli®3-opeer ni ght . The

m xture was cooled to 0C_and quenched with an aqueous saturated NHA4CI

sol ution. A precipitate f8f H@compaund vasisynthesizsis desaribetidn Exampled 9 epeat edl y

2782 (NHH), S e e b Do s anear et LAy B GRS b ) SBg ¢

6- Mor phol i n- 4- yATORIchWas ysep pithent puriiicatipme Mor phol i ne (4 eq) was added to a
suspensi on of 6-chloro-3- nitropyridin-2-amne (1 eq) in CH3CN, and the

reaction mixt ur@pess2KrinoS0madhylbRtymideds-E- i VenL, yas
evapor at ed undgmhr @@ggﬁgﬁg_rz%guye, yfZl)nd The {r§e5| E‘Zhnv\%?ﬁ)teﬁﬁ u'?agf’]egavm th
ether to affor tﬁe esired conmpound as a bright yellow powder. LC/ M5 mz

225.0 (MH), R 1.79 mi nutrgsiueRlo d btained ! .
( 5- nor phol il:b-4- | -3H1im dazn(zﬁ[z4, %linpy“ﬁsgi %EDZ-ﬁ?gg%gfaﬁogd‘?gera sol ution

6- chl or o- 3- 1 t rdsBSPFY ation of 42 Me2-pming-3gmythylputgh@kngeds(S-ma@phdiedt PdI C (0. 1
eq). The react iypnXSsdshi- 1HERSH g;? r ' en, and .then
stirred under a hydrogen 22?%05%%&% ﬁﬁgﬁ%ﬂg%r%hg%rgé&gﬁ%ﬁ“ ddp hoxy- 3-
i m nopr opanoat &Xiipaledeh| Beitdutopzathord eravads eubeel] imleothe rgpotibn amgditagl t he

reaction m xt Lﬂ@M@eﬁtlﬂﬁ*].‘S%ﬁﬁﬁ‘ﬁ?ﬁ.@h%ﬁum{rhe reaction mxture was cool ed
to roomtenperature, filtered through a célite plug, and the plug was

washed wi th Et OH
Example 29
15 4~Amino—3—(S-morpholin—4~ylbenzimidazol-z-yl)-l-benzylhydroquinolin-z-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—Axm'n0—3—(S-morpholin-4-ylbenzimidazol-2—yl)hydroquinolin—Z—one

20 The title compound was obtained as a bright yellow solid after
debenzylation of 4-amino-3-(5-morpholin-4-ylbenzimidazol-2-y1)-1-
benzylhydroquinolin-2-one using the procedure described in Example 16 and
purification by reversed-phase HPLC. LC/MS m/z 362.3 (MH+), R: 1.61 minutes.

Example 30
25 3-Benzimidazol—2—_vl~4—hydroxy—1~benzylhydroquino]in—z-one
The title corpound was synthesized as described in Example 16,

Method C using ethy] 2-benzimidazol-2-ylacetate. The product was obtained as a .



13 After evaporation of the solvent under reduced pressure, the residue was
purified by silica gel chromatography (5 % MeOH in CH202 with 1 % Et3N)

grg\{l (rjr: Egt tege wg%%zr%d product as a brown solid. LG Ms m ZP%%%S%M M;I+), R

4- Am no- 3- (5- nor phol i n-4-yl - 3H-i m dazo[ 4, 5- b] pyri di n-2-yl) qui nol i n-2(1H) - on
e The title conpound was synt hesi zed as cribed in Exanple 45, 20 Met hod
E using ethyl 2-(5-norpholin-4-ylimdazol o?g 4-b] pyridin-2-yl)acetate and
2- am nobenzenecarbonitrile, with a nodified workup procedure.. After
quenching W th ahiatdidane dscaGuiRon FurdRPpiifiaich| DCME %P8 @H +§ hg t wo
phases were sep rgt ed and the aqueous phase extracted with EtOAc. Upon
standi ng, a soli HEY and preci pitated out of the organic extracts. The
precipitate, a dark brovvn 25 solid, was filtered off and dried.

Purification by 3@mdm9@1)ehamtla@naﬁhydroqﬁihmmné he desired product
as a reddish solid. LO M 1z 363. VH) | 20 mnutes. 9 WD 02/ 22598
PCT/ USQ / 42131 -132 Exa %“%ﬁ”&’%‘ﬁﬁ%‘&”ﬁ?‘b%ﬁ“ as described in Example 19,

6S) - 2, 6- di rretmylmmabmgm -bndimidabod -y 1 ydRAGT) - thnByiaPghindind2
2- yI)qU| nol i n- é @Pone LgI43-H|VDS (3.0 e S V\)gs gdded to g%qhy one. The
b

3Hi mi dazo[ 4, 5- fﬂ%‘?ﬂS‘@C‘W&W&W @40y eq) in THE at -78C. After 20
m nutes, a solution of 2-am no-6

[ (2R 68) - 2, 6-di met hyhnor phol i n- 14-yl ] benzonitrile (1.1 eq) in THE was
added. The resulting mxture was al | oWadmpi31armto room tenperature,

stirred for 2 ho and heat e 0C overni ht. The m xture was
cooled to OC an & 'éﬂ'@ﬁ’é’a“l%'ﬂﬁ‘(“&w}%d'ﬂéﬁgg @3?\9?'&‘!' @"RH4CI sol ution. The

aqueous phase was extracte}ﬂeWumatécf)m@lﬁgpaurh&uﬂslsﬁﬂﬁémemﬁk deb&itef gaNi C
extracts wer Iec ﬁg{' ed (Na2SO4), and concentrated. The crude

product was EQJH ’f"é‘ﬂ’%}/q thed T psinggnethyiamig and 3-(heppipidarel-3-yhiss- Aiprgtles.

Exanpl e 48 Et hyl b&l%lilﬁ]r&cﬂidﬁﬁﬁ Db MR BNt Ghd SHedinel-a¥kd de%g&ylauon asa

i m dazo[ 4, 5- b] pyri di n- 2- LXI }acetate 6-chloro-3-nitro-2-am noP ridine
(1.0 eq) and 3- yellow solid usmg e procedure described in Example 16. LC/MS m/z 29 X

{MH+), R: 1.64 minntes.

Example 32
15 3-Benzimidazol-2-yl-4-(ethylamino}hydroquinolin-2-one
The benzylated title compound was synthesized as described in
Example 19, Method D using ethylamine and 3-(benzimidazol-2-y1)-4-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 305.3
20 (MH+), R 2.01 minutes.

Example 33
3—Benzimidazol—2—yl—4-[(oxolan-z-ylmethyl)amino]hydroquiuolin-’:’.-one
The benzylated title compound was synthesized as described in
Example 19, Method D using 2-aminomethyltetrahydrofuran and 3-(benzimidazol-
25  2-yl)-4-chloro-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 361.2 (MH+), R: 1.74 minutes.




ddi met hyl ami no)pyrrolidine (1.1 eq) were dissolved in CH3CN and .

dii sopropyl ethylam ne(2.0 eq) was added. The reaction m xture was heated a
70C overni g@b.o B}, A solution was cooled to roomtenperature, and the

sol vent was “2bbrated. The residue was triturated w t REBUA2d wat er
and dried under vacuum (LCMS mz 252.2 (M#), & 1.09 m nutes). The
i solated product (1.0 eq) and 10% Pd/ C _(19 1 eq) were suspended in
anhydrous EtOH at room tenperature. The reaction flask was evacuated and
subsequently filled with H2. The resulting m xture was allowed to stir
under a hydrogen at nosphere over ni ght .Eﬁﬁ;@jﬂyl 3- et hoxy- 3-i m nopr opanoat e
hydr ochl ori de |('} 0 eci) W?s Fg?n added and the, resulting nmxture was heated
at reflux over f%‘l‘??':m‘i‘??é’ 23t {4oripsRdyImsthiyDpminodyydgoquipglinggranee| i t e and
- evapor at ed under reducedriisesceldRngolind HuEsyiAssisd SRARLEEHeq ipn CH2CI 2 and
concentrated NHAOH was added until a pH of 11 was achieved. The NHACL thus
formed was fi | E&pBBiedPs Methpd D yeingphis g dyiqpyrasbenyb4amineethyipdperidine30d or gani c

phase was dii ed (NB2SObLI2 EHaPAlbIC o8N aRd, L ign of the
06 021 22508 PeT/ S ey W GHARL 1B Rl the S i b6 o1
powder. LC/ M5 nyag oyaged afayideproteRion ahd debewaylation as a yellow solid using the

V1) qui nol 1 n- 2 FCE TR tRE RKEAE Ty TolMEe ML E g o gt T
(di nmet hyl am no) pyrrolidin-1-yl]-3Himdazo[ 4, 5-b] pyridin-2-yl}acetate (1.0
eq) in THE at -40 C. After 10 mnutes, a solution of

2- am nobenzenecarbonitrile (1.1 eq) Example ks added. The resul ting

m xture was al koygaehliBa 085 -5 Pqr 55% |l € or 11t and then
heated to 60 C overni g?n ) e?(mfg{agé%ﬁe\%gg 5@8@{0@%@0@5?&% t enper ature. and
quenchec(:l wilbh ;I:—)}(I_MCI Q(aq,Tmmm@dylﬁ wmeoadrmusmhqma@es masrillmdtiu act gd with
CH2Cl12 (5 tine h L. e organi ¢, solution_during
the extractions. mE%iag%’ﬁg? @gﬁboﬁﬁgﬁgﬁg)éﬁ%/ﬁgﬁg aﬁ%gg?en’%%@dz b "éd'é.cé]h)f%' -

af forded a br olerzgblydrdquinein-2vars. tThettileabagound pesatobdingd witdrhieb@ransid acet one

15 Exampl o 40 ot (o FRRkSH BRI E o bR f ERBE 6y B s r TP T O

{MH ), R: 1.92 minutes.

)

15 ' Example 36
3-Benzimidazol-2-yl-4-(methoxyamino)hydroquinoelin-2-one
The benzylated title compound was synthesized as described in
Example 19, Method D using O-methylhydroxylamine and 3-(benzimidazol-2-y})-4-
chloro-1-benzylhydroquinolin-2-ope. 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+), R, 1.77 minutes.

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-y1)-4-
chloro-1-benzylhydroguinolin-2-one. The title compound 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.



2:6 D nitrobenzenecarbonitrile (1.0 eq) and ethyl pi perazine (3.6 eq) were
di'ssol ved in DVF. The resul ti ng sol ution heated at 90C for 2 hours. The
sol ution was cool ed to roomtenperature and poured into H2O. A precipitate
20 formed whi CHOREE 8 |tered to yield the desired product BSTHSHE#MRA solid.
LOMS mz 260.1 (MH), R 1.69 m nutes.
6-'Am no- 2- (4- et hyl pi perazi nyl ) benzenecar b ‘%Il?tl’l | e

0

2- (4- Et hyl pi perazi nyl ) -6-nitrobenzenecarbori'trile (1.0 eq) was dissolved in
Et OH and Et OAc. The flask was purged with N2, and 10% Pd/C (0.1 25 eq) was
added. The flask was evacuated and pur g%@ﬂwst three tines. The
resulting mxture was stirred overni ght—at roomtenperature. The m xture
was filtered thﬁe‘iﬁjﬁ‘“@?@l%ﬂ"&mﬁe?ﬁém@h}‘ém lipsongashed with Et OAc. The

sol vent was WO 02/ 22598 P Ugtgy provi de

t he desired product as a yellow {s"%laljt@lcf%%’l\/gd% S\ﬁ%gi&é%%?ﬂg#ﬁbéd%nl 42

m nut es. xample 19, Method D using aniline and 3-(benzimidazol-2-y1)-4-chloro-1-
4Amn03(1 be qlnol 2(1H) on
e t-BuLi HS ; ) g ﬁldmﬁm%%)ngttﬁ?tggﬁg#&wg%azotalﬁedyqf&ré laf Yo 5 eq)
and 6-ami no 2 (4aeabgllopa q@hdammgnhphmemmmsalﬁadm Exampée (61. mmmrerSTHE at
0C. The reacti o%\ﬂ?} ﬁfig ed overnight. The resulting m xture was quenched
with NH4C (aq, "satura o% MPMESextracte with Et OAc. The combi ned organic

| ayers were washed with H20 and brine, dried over Na2S04, filtered, and

concentrated in vacuo to yield a brown solid. The crude material was
triturated with CH2Cl 2 and 10 McOH to pExpeipded%h tan solid. LO/MS miz 389.1

(MH#), R 1.80 ”‘S’ﬁéﬁxﬁﬁndﬁé- T @é‘ﬁgf'o SyT ﬁmﬁ'ﬁfﬂh uﬂ, tr| |l es or isatoic

anhydride starting nmateria arrp 1S qg'ﬁ 154 are
readi |y recod®i zabl e by orTée bmzyllaed title cdntip@uat was syﬂ'ﬂlﬁ}zc\ﬂas éesaitiel e

iall d fol |. b '
(o0, Exanpl oo 15 9mELE SN HEEAE Ty BBy b3 AT BP0 Sbove

(phenyl met hyl ) - ZEhIGTOI-I-'ﬂ!szhNdaX}Jnlehﬂ-Z%é I—fjhmtmmemmmdsmtohaﬁbdﬁtkrf ol | owi ng

the general isa nhydr i d esi s neth inJ. Med. Chem
1981, 24 (6), @@J efiryTlig 53 Yeliog "%‘P“S‘ ‘Fﬁ""i @ﬁé n Exampleig,
benzi m dazol e acé&fCavs s/xneieet mwamuyazmm ng aryI di am nes

15 Example 40
3-Benzimidazol-2-yl-4-[(imidazol-5-ylmethyl)amino]hydroquinolin-2-one
The benzylated title compound was synthesized as described in
Example 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 Example 16.
LC/MS m/z 357.4 (MH+), Rr1.34 minutes.



2;‘0 wi th ethyl 3-ethoxy-3-im nopropanoate hydrochl oride as shown in Exanple
1. The requisite diamnes used in the syntheses are also readily

recogni zabl e by one skilled in the art and nay be synthesized foll ow ng
Met hods 1- 9. WPH&2358%t oi ¢ anhydrides were coupled with t h@CB&Se4isdazol e
acetates using nethods C and D. The 2- am nobenzonitriles were coupled with

t he benzi m dazol e acetates usi ng net hod I? 25 the coupling nethod of
exanpl e 49, or the general procedure set” #8rth bel ow. WO 02/ 22598

PCTI USO /42131 -135 Method E Li HVMDS (3-4 eq) was added to the benzi m dazol e
acetate (1.0 eq) in THE (at a constar, grature ranging from-78C to
0C). After 20 mnutes, a solution of € 2Z2-am nobenzonitrile (1.1 eq) in
THE was t hen addéazimigazol-2vift(megplmplinidkylaminolpsdreduineliad2-boe war m t o r oom

tenperature, stirred forpl DH'%H i e ated to approx. 40C -
65C (1 hour to 12 hours). '?%e m%&stﬁre \?gg‘?%do&é{}esgmﬁg%mgésgﬁs&" dfiched with
NHAC (ag, sat dixampld)l9, Niadod esingst-phimsmonphelirexind dabadimidhion2 §H2ACl 2 or

Et OAc, and the ani .S were callected, dried (Na2S(4), and
filtered- Eéapgﬁlrgﬁgh&gﬁﬁﬂ@&}s%?IWé% ncuﬁh?rmfﬁecaﬁle'%‘ﬂmﬂaéé’g[aﬁ“&%ﬁﬁ
purification ofdelefzylitmnraesiyelley ylidsising e 1ge¢edﬁﬂ&rd@£mibé\ﬂ{naEib|)\‘/n§W 161PLC
provi ded the 4-am.o | nol 1naon roducts. Exanpl eNaneLC/ mz (M)
504- ami no- 3-{ 5-%%)”-’%9%@?%{%%?ﬁﬁgﬁﬁm%&"no) pyrrolidin-1-yl]-1 H -
benzi m dazol - 2- qui nolin-21H one

514-[(3S)-1-azabicycl o[ 2. 2. 2] oct-3-yl am no] -3-420 (1

H benzi m dazol - 2-yi ) - 6- chl or oqui nol i nEx@fpldade

e benci m dazol St Pt DSt R o o ok o

H benzi m dagol - 2- yl) - 4- [Th8 Beazyiadea4itl chflpound was synthesized as described in

I met hyl am no) p%';ch%h!: %,%tlatﬁgci b léingq}yldrgiinc and 3-(benzimidazol-2-yl)-4-chloro-1-
benzylhydroquinolin-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-Benzimidazoi-2-yl-2-oxohydroquincline-4-carbonitrile
3-Benzimidazol-2—yl~4-chioro—I-benzylhydroquinolin—Z—one (1eq)

was dissolved in DMA, and CuCN (10 eq) was added in one portion. The reaction
mixture was stirred at 90°C overnight. The resulting mixture was allowed to cool

20  to room temperature, water was added, and the orange precipitate was removed by
filtration. The solid was treated with a solution of hydrated FeCls at 76°C for 1
hour. The suspension was centrifuged and the solution removed. The remaining
solid was washed with 6N HC] (2 times), sat. Na2COs (2 times), water (2 times)
and lyophilized. 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. Saturated LiOH was added dropwise to the suspension to a pH of 8,
then the solid was filtered and washed with water (3 times). Purification by

reversed-phase HPLC afforded the desired product. LC/MS m/z 287.1 MH +), R,
1.89 minutes.



2%1 H)-one 543-(1 H benzi m dazol -2-yl)-6-chloro-4-[(3R)-408.1
3-i(di nmet hyl am no) pyrrolidin-1-yl]Jquinolin- 2 1 H)-one

554-am no- 3- [ (4 yl pi perazin-1-yl}1 H 403. 2
benzi mi dazol g”éﬁ’][ﬁ%ggrret hyl qui nolin-2(1 H)- one PCT/US01/42131

564- am no- 3- (6- pi perazin-l-yl-1 H 361.2 benzimdazol-2- | uinolin-2 1 H one
574-am no-3-[6-(pyridin-4-ylnethyl)-1 H 368¢ .2 benzi m dazol-2- | uinolin-2 1
H one 584-am no-3-{5-[ (3R, 5S)-3,5-389.4 dinethyl pi perazin-1-yl]-1

H benzi m dazol -2- | uinolin-21H) -one WD 02/ 22598 -136 PCT/uS01/ 42131

594- am no- 3-[ 5- (4- net hyl pi perazi n- 1-y| }Bxabhpde/$4 2 benzi ni dazol - 2- |

uinolin-2 1H one_6§04-apm no- 3- (6- et hyl - 5- nor phol i n-4-y1-1 H 376

benzi ni dazol - 2- fﬁﬂhggﬁp{&ﬁnﬁhlﬁ?“ azol-2-yl)acetate o

614- ani no- 3- { 5- [ (1- met hyl gheané éﬂnﬁfoﬁﬂd’lvis%éﬂthésﬁ%@ag-déscﬂibeg‘?ﬁ‘ﬁkmﬂ@fgiiﬁgz' '
uinolin-2 1 H)-one_ 624-am no-3-é. -[ (2R, 65) -2, 6-408. 2 )

di met hyl mor phol i fAigethyleenpengdsboiempe. Te azdeyeliorovil pas pusifion 8tst by gilieH) - one
634- ani no- 3- {§- [ éétﬁ%ﬁﬂ%hﬂ}fﬁi{ f%k.'ﬁdiﬂ:ﬂ%, YO0 BBNF, ahd then by

H-benzi m dazol - 2-1 qui nol I'n- H one

644- am no- 3- [ 5- ( Feryseligation frongiohizegiaryield e Yilgegnmund k4 bpale,i yellchasodid- 2- vl |

ol L onentefamioata i Dadadtd
3-(5,6-Dimethylbenzimidazol-2-y1)-4-hydroxy-1-benzylhydroquinolin-2-one
The title compound was synthesized as described in Example 16,
y 10 Method C using ethyl 2-(5,6-dimethylbenzimidazol-2-yl)acetate. The crude
material was purified by silica gel chromatography (98.5:1.5, CH2CL: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-y})-4-chloro-1-benzythydroquinolin-2-one

15 'The title compound was synthesized as described in Example 19,
Methed 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 (MH+), R: 2.47 minutes.

tert-Butyl 3-{[3-(5,6-dimethylbenzimidazol-2-yl)-2-0xo-1-benzyl-4-
20  hydroquinelyllamino}piperidinecarboxylate
The title compound was synthesized as described in Example 19,
Method D using 1-zerr-butoxycarbonyl-3-aminopiperidine. The crude material was
purified by silica gel chromatography (99:1 CH2Cl::MeOH) to yield the title
compound as a yellow solid. LC/MS m/z 578.5 (MH+), R: 3.05 minutes.

25 3-(5,6-Dimethylbenzimidazol-2-y!)-4-(3-piperidylamino)hydroquinolin-2-one
tert-Butyl 3-{(3-(5,6-dimethylbenzimidazol-2-yl)-2-oxo-1-benzyl-4-
hydroquinolylJamino}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 mmutes




ienzi m dazol -2- Iquinolin-2 1 -one 664-am no-6-chloro-3-{5-[(3R)-3-423 .
(dimethyla mno)pyrrolidin-1-yi]-1 H - benzimdazol-2- | uinolin-2 1H)-one
67et hyl {4-[2-(4-am no-2-o0xo0-1, 2-447.2 di hydroquinolin-3-yl}1

H benzi m daz® B2 erazin-1- | acetate PCT/US01/42131

684- am no- 3- { 6- [ net hyl ( 1- net hyl pi peridi n-4-403.1 yl)am no] -1

H benzi m dazol - 2-yl }quinolin- 2 1H -one qié [ 6- (4-acetyipiperazin-1-yl)-1
H- 403. 3 benzi m dazol - 2-yl ] - 4- ami noqui nolin-2(1 H one

704-am no-3-[6-(1,4" -bipiperidin-1"-yl)-1 H 443.3 benzi m dazol -2- uinolin-2

1 H one 712-(4-am no- 2-oxo- 1, 2-di hydr @umpgl 491-3-yl1)-321.2 1
H benzi m dazol e-6-carbox lic acid 724-am no-5- (et hyl oxy)-3-[ 6-(4-405.3

met hyl pi per azi mzividhdofltsnpaidih 3odfetogitrile Ui NOl i n- 21H) - one
734-am no- 3-{6-[4-(1-nmet hyl et hyl ) pi perazi n-1-403.3 yl]-1
H benzi mi dazol - 2- yl } qui nBihyheyagopcetyte (Ioheq) and 2,3-diaminopyridine (1 eq) were

74{4-[ 2- (4- &M nQ; Bbnolin-3-419. 2 y| I ti id
754-1(39) - 1 nzan ey a5 Sro A o it ol SR of 2

ui nol i n-2 1H - drreper@uke[ad Re-tlack zelibl wasatimfe@wl) abir 3Fhd dsikdiQodRbwis 3- 1
Hb I md | - 2- ' in-201 H)-

774?2an! nmogz?St%uzf%@ﬁIﬁ%% If)@?%%%ﬂ@%% H:%‘B"Tz oL MHd22 8104 | uinolin-2

1H - one minutes.

Ethyl 3H-imidazo{4,5-blpyridin-2-ylacetate

10 3H-Imidazo[4,5-b]pyridin-2-ylacetonitrile was suspended in EtQH,
and gaseous HC] 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 0°C and a cold saturated NaHCOs solution was carefully
added. Solid NaHCOs was also added to bring the pH to a value of 7.6. The

15  aqueous phase was then extracted with EtOAc, and the organic extracts were dried
(Na:SO4). After evaporation of the solvent under reduced pressure, the residue was
purified by chromatography on silicaget (10% MeOH in CHzCl with 1% EtN)
providing the desired product as a light brown solid. LC/MS m/z 206.1 (MH+), R,

0.97 minutes.

20 4-Amino-3-(3H-imidazo{4,5-b]pyridin-2-yl)quinolin-2(1H)-one
LiHMDS (3.0 eq) was added to ethyl 3H-imidazo[4,5-b]pyridin-2-

ylacetate (1.0 eq) in THF at -78°C. After 20 minutes, 2 solution of 2-
aminobenzenecarbonitrile (1.1 eq) in TﬁF was added. The resulting mixture was
allowed to warm to room temperature, stirred for 3 hours, and then refluxed

25  overnight. The mixture was cooled to 0°C and quenched with an aqueous saturated
NH.CI 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.



V\@ 02/ 22598 -137 PCTI USOI /42131 784-am no-3-(5-{(2S,5S)-2-433.3 \
[(d| met hyI am no) net hyl ] -5- net hyl norpholin-4-yl)-1 H benzi m dazol -2- |
ui nol i n- H)“((Q)PVIJM am no- 6- chl or o- 3-[ 5- (4- net hyl pi pera2| n-409.2 1-yl)-1

H benzi mi dazol %§ui nol i n- 2( 1 H- one PCTAUSO142131

8Q04- am no- 6-chl oro-3-(5-[(3S)-3-423.1 (di nethyl am no)pyrrolidin-1-yl]-1 H -
benzi m dazol -2- (quinolin-2 1 H)-one 131

814- am no-5, 6-di chl oro-3-{5-[(3S)-3-457.2 (3di met hyl am no) pyrrolid
in-1-yl]-1 H - benzimdazol-2- 1 uinolin-2 1 H)-one

824- am no- 5, 6-dich| oro-3-[5- (4 443 2 mephydpé perazin-1-yl)-1

H benzi m dazol - qui nol i H) - one_ 834-am no-3-(1

H- benzi i dazol - 5’9'601%%3”123 -BitFeryrifimZ-aminen | x uinolin-2-1H -one
844- ani no- 3- (1 H‘ benzi m d ho%.né’ (4 &) 320adled ({%‘%l@@nﬂ%ﬂ@f@—chlm&}

i met hyl nor phol i n- 4- ui nol i n- H )-one 854-am no- 3-

H benzi ni dazol - ZNQPQYI@HB%@H@%GW%& FHCRN, and the Ferctipn Bllmﬂ‘e wam etirred at
864- am no- 3- (4H 4peziohs 489! The %’3])cn§w£s(év ﬁﬁe@ ﬂ%l; Fli-d)hc pg‘gfﬁ‘ﬂkjn‘lr"? e o eth

qui nolin-2 1H -one 874-am no- 3-( 1H benzi azo
| ox quinolin-2 TEsigpe wasdrig@atedpith othg- 10 Bifond tishdsisired domyoudd #4246 EhPyellow

benzi m dazol - 2- yl dyder [ (dWfs Al280 (MH+), Ri1.79 minutes.

Ethyl (3-morphelin-4-yl-3 H-imidazo{4,5-b]pyridin-2-yl)acetate
To a solution 6-chloro-3-nitropyridin-2-amine (1.0 eq) in EtOH was
\ 10 added Pd/C (0.1 eq). The reaction vessel was repeatedly purged with hydrogen and
then stirred under a hydrogen atmosphere (1 atm) for 18 hours. Ethyl 3-ethoxy-3-
iminopropanoate hydrochloride (2.0 eq) was added in one portion, and the reaction
mixture was refluxed overnight. The reaction mixture was cooled to room
temperature, filtered through a celite plug, and the plug was washed with EtOH.
15 After evaporation of the solvent under reduced pressure, the residue was purified by
silica gel chromatography (5% MeOH in CHzCL with 1% EtN) 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-yl-3H-imidazo[4,5-b]pyridin-2-ylquinolin-2(1 H)-one
The title compound was synthesized as described in Example 45,

20 Method E using ethyl 2-(5-morpholin-4-ylimidazolo[5,4-b]pyridin-2-yl)acetate and
2-aminobenzenecarbonitrile, with a modified workup procedure.. Afier quenching
with a saturated aqueous ammonium chloride 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.
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984- ani no- 3- { 5- [ ( 3- mrpmwsi@heﬂ 86??‘3%%‘13%2@”4iﬂ¥dwﬁéﬁlwﬁi@a—zo| -2- |
uinolin-2 15H 9}a@mc AQ%led %WHFQI f-’!&’@lf Oa Rer(Z0-minRd) Al sobfioy bt Laking &0

benzi m dazol - ui nol i
1004- ani no- 3- {@’Eé (%ﬁﬁﬂ?ﬁyﬂ'ﬁﬁwh@)ww'eﬂnpwmﬂm@ﬂ ag) yn THF was added. The

H benzi m dazol re&llﬁllj mﬁcmrf: M@Eiﬂmeﬁ% Wit toligom BBt At & %023 hdurs and

H benzi m dazol - Z
thcn eated to 60°C overnight. The mixture was cooled to 0°C and quenched with

an aqueous saturated NH«Cl solution. The aqueous phase was extracted with

10 CH:Cl: (5 times) and the organic extracts were collected, dried {Na:zS04), and
conceptrated. The crude product was purified by HPLC. LC/MS m/z 391.2
(MH+), Rr 2.35 minutes.

Example 48

Ethyl {5-[3-(dimethylamino)pyrrolidin-1 -yl]-3H—1nndam[4 »S-b]pyridin-2-

15  yl}acetate

6-chloro-3-nitro-2-aminopyridine (1.0 eq) and 3-

(dimethylamino)pyrrolidine (1.1 eq) were dissolved in CHsCN and
diisopropylethylamine(2.0 eq) was added. The reaction mixture was heated at 70°C
overnight. The solution was cooled to room temperature, and the solvent was

20  evaporated. The residue was triturated with ether and water and dried under
vacuum (LC/MS m/z 252.2 (MH+), Rr 1.09 minutes). The isolated product (1.0
eq) and 10% Pd/C (0.1 eq) were suspended in anbydrous EtOH at room
temperature. The reaction flask was evacuated and subsequently filled with Ha.
The resulting mixture was allowed to stir under a hydrogen atmosphere overnight.

25  Ethyl 3-ethoxy-3-iminopropanoate hydrochloride (2.0 eq) was then added and the
resulting mixture was heated at reflox overnight. The solution was then filtered
through Celite and evaporated under reduced pressure. The residue was suspended
in CHzCL and concentrated NH4OH was added until a pH of 11 was achieved. The
NH4CI thus formed was filtered off. The two phases were separated, and the

30  organic phase was dried (Na:SO4). Evaporation of the solvent and trituration of the
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quinolin-2 1 H)-one 1054-am no- 3-[ 6-fl uoro-5- (4- net hyl pi perazi n-1-393
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met hyl pi per azi n- fesithg wikh ethbegwk BilgaZkenFowkei DOMSmZ 3igH (MIDRE R, 1.11

1084- am no- 3-{5-[ 3-(di net hyl am no) pyrrolid nn-407.1 1-yl]-1

H- benzi mi dazol - 2™AMES 5. | uoroui nolin-2 1H -one

1094- am no-5-fl uoro- 3-[ 5- (4- net hyl pi perazin-1-393.1 yl)-1

H benzi m dazol -2-yl ] quinolin-2(1 Hy one

1104- am no- 5- chl ¢AmiBe-BH5([3(diatekhyyl phipaxpaariolidihOByl]-3H-iyidazd[4,5-b] pyridin-2-

H benzi m dazol - 2yl qliaelioapitHp-oBé 1 H) - one

1114- am no- 3-{5-[ 3- (di met hyl am no) pyrroli din-407.1 1-yi]-6-fluoro-1

H benzi m dazo} - 2- qui nol i MiER2MDS (3 Oreg) WiLalidedrionmhyd{&fd-or o- 3- {5-[ 3-423. 1 (d

ilggx‘g'mfi rr?o”g) Y @%&t@{k{r}gﬁ%&%ﬁdmﬂ 1y AP PRL AR b Friaih 2 D (Lo 1)) ONe
THEF at —40 °C. After 10 minutes, a solution of 2-aminobenzenecarbonitrile (1.1
eq) in THF was added. The resulting mixture was allowed to warm to room
temperature, stirred for 1 h and then heated to 60 °C overnight. The mixture was

10 cooled to room temperature and quenched with NH4Cl (aq, sawrated). The aqueous
phase was extracted with CH2Clz (5 times). The product crashes out of the organic
solution during the extractions. Evaporation of the solvent under reduced pressure

afforded a brown solid that was triturated repeatedly with MeOH and acetone to
obtain a yellow greenish powder. LC/MS m/z 390.2 (MH +), Rs 1.48 minutes.

15 Example 49
2-{4-Ethylpiperazinyl)-6-nitrobenzenecarbonitrile
2,6-Dinitrobenzenecarbonitrile (1.0 eq) and ethyipiperazine (3.6 eq)
were dissolved in DMF. The resulting solution heated at 90°C for 2 bours. The
solution was cooled to room temperature and poured into H20O. A precipitate
i 20  formed which was filiered to yield the desired product as a brown solid. LC/MS
m/z 260.1 (MH+), Rr1.69 minutes.

6—Amino-2-(4—ethylpiperazinyl)benzenecarbonitrile
' 2-(4-Ethylpiperazinyl)-6-nitrobenzenecarbonitrile (1.0 eq) was
dissolved in EtOH and EtOAc. The flask was purged with Na, and 10% Pd/C (0.1
25  eq) was added. The flask was evacuated and purged with Hz three times. The
resulting mixture was stirred overnight at room temperature. The mixture was

filtered through Celite, and the filter pad was washed with FtOAc. The solvent was
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H benzi m dazol - 2-yl ] qui nolin-2(1 H)-one
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H-benzi m dazol -2myvedqn vindib itdprdilie Hje-desired product as a yeliow solid. LC/MS m/z

1184- am no- 3-[ 6-( 4- I di.n-2-yl pi perazin-1-yl)-438.3 1
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1204- am no- 6- ¢ H-Aming33-{ B-pénzimidazdl3i yhes-ti-ethylpifrezid-1y))uinolin-2(1 H)-one

H i mi dazo[ 4, 5-b] pyri di n- 2= yvl.].qui nol i n-. .2 -gne . .
1212- (4- am no- 2- oxo- 1, 2%‘?%&?3& Al %dﬂ?dst})ﬁtay-] ?ﬁ?f’.‘zém’daz"l'z'y]acmw (1.0
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1224- i no-S- (S5(( 4. (1. et MLt L) B! mgraz (4383 1oyl fearponyl )1

H benzi m dazol - _ _
1234- am no- 3- [ N4 (R}, BithrRie@eina 2kitacle Yillr Et0A 4 2fheZombined organic layers
benzi m dazol - 2-yl J-6-nitroquinoiin-2(1 H one _
were washed with H20 and brine, dried over NazSOs, filtered, and concentrated in
vacuo to yield a brown solid. The crude material was triturated with CH2Clz and

10 MeOH to provide a tan solid. LC/MS m/z 389.1 (MH+), R/ 1.80 minutes.

- Examples 50-154
The 2-aminobenzonitriles or isatoic anhydride starting materials used
to synthesize Examples 50-154 are readily recognizable by one skilled in the art.
They were either commercially available or synthesized following the examples
15  shown above (e.g. Exampies 1, 2, and 49). The aphydride 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-iminopropanoate hydrochloride as shown in Example 1. The
requisite diamines used in the syntheses are also readily recogunizable 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-
aminobenzonitriles were coupled with the benzimidazole acetates using method B,

25  the coupling method of example 49, or the general proc\;:dure set forth below.
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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.

Example Name LC/MS m/z
‘ {(MH+)
50  |4-amino-3-{5-[(3S)-3- 389.4
(dimethylamino)pyrrolidin-1-yl}-1H-
benzimidazol-2-yl}quinolin-2{1H}-one
51 4-[(3S)-1-azabicyclof2.2.2]oct-3-ylamino]-3- 420
(1H-benzimidazol-2-yl)-6-chloroguinolin-
2(1H)-one

52 4-[(3R)-1-azabicyclo[2.2.2]oct-3-ylamino}- 420
3-(1H-benzimidazol-2-yl}-6-chloroguinofin-
2(1H)-one

53 3-(1H-benzimidazoi-2-yl}-4-[(3R)-3- 3742
(dimethylamino)pyrrolidin-1-yllquinolin-
2(1H)-one

54 3-(1H-benzimidazol-2-yl}-6-chloro-4-[(3R)- 408.1
3-(dimethylamino)pyrrolidin-1-yljquinolin-
2{(1H)-one

95 |4-amino-3-[5-(4-ethylpiperazin-1-yl}-1H- 403.2
benzimidazol-2-yl]-1-methylguinolin-2(1H)-
one

56 4-amino-3-(6-piperazin-1-yl-1H- 361.2
benzimidazol-2-yl)quinelin-2(1H)-one
57  |4-amino-3-[6-(pyridin4-ylmethyl)-1H- 368.2
benzimidazol-2-yljquinolin-2(1H)}-one
58  |[4-amino-3-{5-[(3R,55)-3,5- 389.4
dimethyipiperazin-1-yl}-1H-benzimidazol-2-
yl}quinolin-2(1H)-one J
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1H-benzimidazol-2-yllquinoiin-2(1H)-one
65 4-amino-3-{5-[(3R)-3- 389.2
(dimethylamino}pyrrolidin-1-yl}-1H- )
benzimidazol-2-yl}quinolin-2(1H)-one
66 4-amino-6-chloro-3-{5-{(3R)-3- 423
(dimethylamino)pyrrolidin-1-yi]-1H-
benzimidazol-2-yl}quinolin-2(1H}-one
67  |ethyl {4-[2-(4-amino-2-ox0-1,2- 4472
dihydroquinolin-3-yi}-1H-benzimidazol-6-
yl)piperazin-1-yllacetate

68 4-amino-3-{6-[methyl{ 1-methylpiperidin-4- 4031
yl)amino}-1H-benzimidazol-2-yl}quinolin-
2(1H)-one

69 3-[6-(4-acetyipiperazin-1-yl)-1H- 403.3
benzimidazol-2-yl]-4-aminoquinolin-2(1H)-
one

70 4-amino-3-[6-(1,4'-bipiperidin-1"-yl}-1H- 443.3
benzimidazol-2-yljquinclin-2{1H}-one

Al 2-{4-amino-2-oxo-1,2-dihydroquinolin-3- Yy 321.2
1H-benzimidazole-6-carboxylic acid

72 4-amino-5-(methyloxy)-3-[6-{4- 405.3

methylpiperazin-1-yl}-1H-benzimidazol-2-
yllquinolin-2{1H)-one

73 4-amino-3-{6-[4-(1-methylethyl)piperazin-1- 403.3
yl}-1H-benzimidazol-2-yl}quinolin-2(1H)-
one

74 {4-[2-(4-amino-2-oxo-1,2-dihydroguinolin-3- 419.2

yl}-1H-benzimidazol-6-yl)piperazin-1-
yl}acetic acid

75 |4-{(3S)-1-azabicyclo[2.2.2]oct-3-yiamino]-3- 386.1
{(1H-benzimidazol-2-yl)quinolin-2(1H)-one

76 4-[(3R)-1-azabicyclo[2.2.2]oct-3-ylamino}- 386.1
3-(1H-benzimidazol-2-yl)quinolin-2{1H)-one

77 4-amino-3-[5-{4-ethylpiperazin-1-yi)-1H- 389.1

benzimid azol~2—y|]quinolin-2(1 H)-one
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{dimethylamino)pyrrolidin-1-yl]-1H-
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82 4-amino-5,6-dichloro-3-[{5-(4- 4432
methylpiperazin-1-yl}-1H-benzimidazol-2-
yljquinoiin-2(1H)}-one |
83 4-amino-3-(1H-benzimidazol-2-yl)-6- 384.2
[(pyridin-2-yimethyl}oxy)quinolin-2(1H)}-one ’
84 4-amino-3-(1H-benzimidazol-2-yl)-6- 390.1
[(2R,865)-2,6-dimethylmorpholin-4-
yllquinolin-2(1H)-one
85 4-amino-3-(1H-benzimidazol-2-yl)-6- 362.2
morpholin-4-ylquinolin-2(1H)}-one
86 4-amino-3-(1H-benzimidazol-2-yl)-5-[{ 1- 390.2
methylpiperidin-3-ylJoxy]quinolin-2{1H)-one
87 4-amino-3-(1H-benzimidazol-2-yl)-5- 384.1
[(pyridin-2-yimethyljoxy]quinolin-2(1H)-one
88 4-amino-3-{5-morpholin-4-yl-1H- 469.2
benzimidazol-2-yi}-5-[(pyridin-4-
.__|ylmethyljoxyjquinolin-2(1H)-one
89 4-amino-3-(1H-benzimidazol-2-y}}-5- 307.1
(methyloxy)gquinolin-2(1H)-one
90 4-amino-3-(5-methyl-1H-benzimidazol-2- 321.1
yi}-5-(methyloxy)quinolin-2(1H)-one
91 4-amino-3-{5{(2R,65)-2,6- 420.2
dimethylmorpholin-4-yl}-1H-benzimidazol-
2-yl}-5-(methyloxy)quinolin-2(1H)-one
92 4-amino-3-(1H-benzimidazol-2-yl)-5- 362.2
morpholin-4-yiquinolin-2(1H)-one
93 4-amino-3-(1H-benzimidazol-2-yl)-5- 390.2
[(2R,85)-2,6-dimethylmorpholin-4-
yl]quinolin-2(1H)-one
94 4-amino-3-(1H-benzimidazol-2-yt)-5-(4- 375.1
methylpiperazin-1-yl)quinolin-2(1H)-one
95 4-amino-5,6-dichloro-3-(5-morpholin-4-yl- 430
1H-benzimidazol-2-yl)quinclin-2(1H}-one




MH+ 1554- [ (3R) - 1- azabi cycl o[ 22. 2] oct - 3-yl ani no) - 547 3- (1

H: benzi ni dazol -
1564-[ (3R) - 1-
H- benzi m dazo

55055

2-yl }7-chl oro- 6-

2 1 H one

1574-[ (3R) - 1- azabi cycl o[ 2. 2. 2] oct-3-ylam no] -401 3-(1

H- benzi m dazol -

2-yl)-6-nethyl qui nolin-
)[2.2.2] oct-3-ylam no]-422 3-(1 H benzim

2(
zol -

I odoqui nolin-2 1 H)-one
iC cIo[22.2]oct-3-yIanino]-431 3-(1
- 6-ni troqui nol i n-

PCT/USOL/42131

-one 1584-[(3R)-1- azabi c.
2-yl)-6,7- difluorouinolin-2

1H -one 1594-[ (3S}1-azabicyclo[2.2.2]oct-3-ylanm no]-3-421 (1

H benzi m dazol - 2-yi } g5 chlz be%@ bhdlin-Lyldiy 1H- 391.3
1604- [ (3R) - 1- azabj cycl of gsicr2-lagioRzcthond (1
H benzi m dazol - 2- yT) §6- DIOGRHL ff'ohl:hd"‘l opylioxyl- 404
1614-[ (3R) - 1- azabj cycl of A-RpedR%ida ,n_J .-gﬂ o
H-benzi m dazol - 2- YT Tgg OXfr . 53 LR onitT '.
1624-[ (3R) - 1- azabj cycl o[ b (;fi’rﬁ-Id f, é%ﬁ’ H-4 %E%&(yt 4204
H benzi m dazol - 2-{y1) 1 —0
1634- [ (39) - 1- azabj cyggfo[ %e Z ,uc b i 51'",‘# _fé'%ggéﬂf 1 580
H benzi m dazol - 2-yT) ? u.. o gw > l,]_zr‘e 207
1644-[(3R)-1-azab|cyc o[ 19% nm z E% g ki
H her.:im dazol - 3-yl) -6, , Ji ch P 2 ﬂ -2 1H -one
1651- [ 4- [ ( 3S) - 1- dzabreyehor 2adngins
10T Y Cla%ing 35 (’1Ff'ben2|mlﬁazol 2-yl)-6- 295
fluoroguinolin-2(1H)-one
102 {4~-amino-3-(6-fluoro-5-morpholin-4-y-1H- 380
benzimidazol-2-yl)quinolin-2(1H)-one
103 |[4-amino-3-{5-[(tetrahydrofuran-2- 377
yimethyl)oxy]-1H-benzimidazol-2-
yt}quinolin-2(1H)-one
104  {4-amino-6-fluoro-3-(6-fluoro-5-morpholin-4- 398
y!-1H-benzimidazol-2-yl)quinolin-2{1H)-one
105  {4-amino-3-[6-fluoro-5-(4-methylpiperazin-1- 383
yl)-1H-benzimidazol-2-yljquinglin-2(1H)-
one
106  |[4-amino-3-(5-{[2-(methyloxy)ethylloxy}-1H- 351
benzimidazol-2-yl)quinolin-2(1H)-one
107 l4-amino-3-[4,6-difluoro-5-(4- 411
methylpiperazin-1-yl}-1H-benzimidazol-2-
yHquinolin-2(1H)-one
108  |4-amino-3-{5-[3-(dimethylamino)pyrrolidin- 407.1
1-yl]-1H-benzimidazol-2-yl}-5-
fluoroquinolin-2(1H)-one
109 |4-amino-5-fluoro-3-[5-(4-methylpiperazin-1- 393.1
yi}-1H-benzimidazol-2-yf]quinolin-2(1H)-
one
110 |4-amino-5-chloro-3-[5-(4-methylpiperazin- 409.1
1-yI}1H-benzimidazol-2-yljquinolin-2(1H)-
. |one
111 |4-amino-3-{5-[3-(dimethylamino)pyrrolidin- 407 1
1-yl}-6-flucro-1H-benzimidazol-2-
yl}quinolin-2(1H)-one
112 {4-amino-5-chloro-3-{5-[3- 4231
(dimethylamino)pyrrolidin-1-yi]-1H-
benzimidazol-2-yl}quinolin-2(1H)-one
113  |4-amino-6-chloro-3-{5-[3- 441

(dimethylamino)pyrrolidin-1-yi]-6-fluoro-1H-

benzimidazol-2-yl}quinolin-2(1H)-one




ylani no] - 3- (1 H benzi mi dazol - 2-yl ) - 6-f1 uor o-
2-iox0- 1, 2- di hydr oqui nol i n-7-yl ] pi peri di ne-4- carboxamni de

1664-[(3S)-1- %Q{ﬂ%%l o[ 2.2.2]oct-3-ylanmino]-3-478 (1 BEPRSI3Y) one

H benzi m dazol - fluoro-7-[(3- h drox ro | am no quino
1674-[(3S)-1-azabicycl o[ 2. 2. 2] oct-3-yl am no] -3-448 (1

H benzi m dazol - 2-yl ) - 7- (di et hyl am no) - GZ%gproui nolin-2 1H -one
1684+3R) - 1- azabi cycl o[ 22. 2] oct - 3-yl ami no] - 404 3-(1

H benzi m dazol - 2-yl)-5-fluoroquinolin- 2 1 H -one WD 02/22598 -143
PCT/ US01/ 42131 1694- [103R) {4lamiraB-{ZR|6$)-2,2ditletigimampbin| no] -3sq% 3-
H-benzi m dazol - 2-y] ) - 6- ( 4{4-fi-B4BHAaRIako[4|5BpyritiZ21H - ong
1704-[ (3S) - 1- azabi cycl o[ 2 \Pgdhem-2@8H)loagi no] - 3-491 (1
H-benzi m dazol - 2- yI'} 44%] 2{4-belino-3v-tdreorphaim)eyityH-l a m ifno] -%rs 4

fl uoroui nolin-21H he 1714 d%ﬁﬁhdaﬂﬁ@i)é&ﬁﬁblﬂ{-ﬁﬁd%-)—%h@ﬁ -3iylam no] -3-471 (1
H benzi m dazol -2-y| )-6-fl poro-7-(1 H imdazol-1- uinolin-2 1H -one
1724-[ (3R) - 1- azabi cydh6[ 2{Ra@dinoc3-[534ydyalshan]ipid&3zig-1(-l)- 4431
H-benzi m dazol - 2-y|l ) - 6- [ 411 H¥béddiraida}gitteyl]quinslingl 1H)-chel H| one
1734-[(3S)-1-azabijcyclo[ 2] 2. 2] oct-3-ylam no]-3-490 (1
H benzi m dazol - 2- y|l ) 187 f | |Heaming-3-{teiS-(Hsthywardno)jpyircalin-h- 2 1 HM17dne
1744-[ (3R) - 1- azabijcycl o[ 2|y-12{-benziBidpraA-yiEjuindls-2(1H)}-
one

118  |4-amino-3-[6~(4-pyridin-2-ylpiperazin-1-yi)- 438.3
1H-benzimidazol-2-yl}quinolin-2(1H)-one

i 119  14-amino-3-[5-(4-methylpiperazin-1-yl)-3H- 376.3
* imidazo[4,5-b]pyridin-2-yllquinolin-2( 1H)-
one
120  l4-amino-6-chloro-3-{5-(4-methylpiperazin- 410.2
1-yl}-1H-imidazo[4,5-b]pyridin-2-vijquinolin-
2(1H)-one
121 2-(4-amino-2-ox0-1,2-dihydroquinolin-3-yl}- 431.3
N-methyl-N-{1-methylpiperidin-4-yl)-1H-
benzimidazole-5-carboxamide
122 {4-amino-3-(5{[4-{1-methylethyl)piperazin- 431.3
1-yiJcarbonyl}- 1H-benzimidazol-2-
yhquinolin-2(1H)-one
123  |4-amino-3-[5-(4-methyipiperazin-1-yl}-1H- 420.2
benzimidazol-2-yi]-6-nitroquinolin-2(1H)-
one
124  |4-amino-3-[5-(1,4-bipiperidin-1*- 4711
ylcarbonyl}-1H-benzimidazol-2-yl]quinolin-
2{1H)-one
) 125  [4-amino-3-{5-[(4-methylpiperazin-1- 403.3
yhcarbonyll-1H-benzimidazol-2-yl}quinolin
2(1H)-one
126  |4-amino-3-[5-(1-oxidothiomorpholin-4-yi}- 394.5
1H-benzimidazol-2-yllquinolin-2(1H}-one

127  |3-{5-[(4-acetylpiperazin-1-yl)carbonyl]-1H- 431.3
benzimidazol-2-yl}-4-aminoquinolin-2(1H)-
one

128  |4-amino-3-(5-{[(3R)-3- 417.4
{dimethylamino)pyrrolidin-1-yljcarbonyl}-
1H-benzimidazol-2-vi)quinolin-2(1H)-one |,




6] 7-difluoro-3-(3 Hinidazo[4,5-bjpyridin-2- uinolin-2 1 H -one

1754-[ (3R} 1- azabi cycl o[ 2. 2. 2] oct hS-yII am no] l-.50823-1(|%|) e

H benzi m dazgs &, 6- (3- nitrophen qui nol i n-: -

1761-[ 4- [(38&%%%%1% cycto[ 2. 2. 2] oct - 3-531 yl anino] - 3- (1 FCTUSOAZISL

H benzi m dazol - 2-yl ) - 6-fl uoro- 2-oxo-1, 2-di hydroqui nolin-7-yl] pi peridi ne-3-

carboxam de 1774-[(3S)-1-azabicycl o[ 2. 2. _21]499t -3-ylam no]-3-401 (1

H benzi m dazol -2-yl -5-nmethylquinolin- 21 H)-one _

1786- (3-acetyl phenyl )-4-[ (3R} 1-506 azabi cycl o[ 3.?.2]oct-3-ylam no]-3-(3 H

i m dazo[ 4, 5- b] pyni dil?29 2;}%La)rqinb¥&a(5—{r[(€38&3- Hy one A17.4
h

1794- [ (3S) - 1- azabi cycl of jpdideBytarhind)pytratidimalyijdarbdhyl-1
H-benzi m dazol - 24yl } 5- cht Birtsenzirmidbzal-2-A)hoiman-2(1H)-one
1804- [ (3R) - 1- azabi cy&0d o[ |2-anirdIcc-{B+-ydimsihgabmiddpiperidin-_ 4314
6- f | uor o- 3- (3H-i i dazo[ 41 SAjbArbpyY-dHLBen2imidazol-2= MO hol ijn- 4- 1 qui nolfi n-2
1H) -one 1814-[ (3%) - 1- azghiquisdiptZ18)-dhect - 3- yl am no] - 31460 (1

H-benzi m dazol - 21y1)31/- |teys) oQacmyihaBLilelo-2-okbHo3 oqUI W one :
182N-{3-[4-[(3R) 1 1- azabi lagiebdindie ot rivedimidedpiaiel 13- (31 m ild azo[4,
5-b] pyrid in-2-yl )- 2dssrbéxydatdi hydroqui nolin-6- |phep acetanm de WO

02/ 22598 - 144 132 |4-amino-3-[5-(1,3"bipymrolidin-1"-y1}-1 H- 4155
benzimidazol-2-ylJquinofin-2(1H}-one

133 |4-amino-3-[5-(pyridin-3-yloxy)-1H- 370.2
benzimidazol-2-yilquinolin-2(1H}-one

134 |4-amino-5,6-bis(methyloxy}-3-[5-(4- 435.5
methylpiperazin-1-yl)-1H-benzimidazol-2-
yllguinolin-2(1H)-one

135 |{2-(4-amino-2-oxo-1 ,2-dihydroquinolin-3-yl}- 4053
N-[2-(dimethylamino)ethyf]}-N-methyl-1H-
benzimidazole-5-carboxamide

136  |2-(4-amino-2-oxo-1,2-dihydroquinoli n-3-yhH- 417.2
N-methyl-N-(1-methylpyrrolidin-3-yl)- 1H-
benzimidazole-5-carboxamide

137 |4-amino-3-{5-[(5-methyl-2,5- 4152
diazabicyclo{2.2.1]hept-2-yl)carbonyl]-1H-
benzimidazol-2-yl}quinolin-2(1H)-one

138  14-amino-3-{5-[{4-cyclohexylpiperazin-1- 4716
ylcarbonyl}-1H-benzimidazol-2-yi}quinolin-
2{(1H)-one

139 |4-amino-3-{5-{(2-piperidin-1-ylethyi)a minol- 403.2

1H-benzimidazol-2-yl}quinolin-2(1H)-one

140  |ethy} 4-{[2-(4-amino-2-ox0-1,2- 4473
dihydroquinolin-3-yl)-1H-benzimidazol-5-
yllamino}piperidine-1-carboxylate

141 |4-amino-3-{5-({(5R)-5- 405.2
[(methyloxy)methyl]pyrrolidin-3-yl}amino)-
1H-benzimidazol-2-yljquinolin-2(1H)}-one
142 |4-amino-3-{5-[(pyridin-2-ylmethy!}amino)- 383.3
1H-benzimidazol-2-yl}quinolin-2(1H)-one

143 {4-amino-3-[5-(piperidin-3-ylamino}1H- 375.2
benzimidazol-2-ylJquinolin-2(1H)-one

144 \4-amino-5-fluoro-3-{5-[(pyridin-2- , 401.3
yimethyl)amino]-1H-benzimidazol-2- -
yllquinolin-2(1H)-one




PET/ USO /42131 1834-[(3S)- 1-azabicycl o[ 2. 2. 2] oct - 3-yI am' no] - 3-503 (1
H benzi m dazol - 2-yl )-6-fluoro-7-(4- nmeth | i erazin-1- uinolin-2 1H one

1844-[ (3R)-1- 3¢ | o[ 2. 2. 2] oct - 3-yl ani no] - 472 6-fl uoro

H i m dazol - 1- yl?%&%g% i m dazo[ 4, 5- b] pyri di n- 2-yl ) qui nol i %C&Elﬁmhfm
1854-[(3S)-1-azabi cycl o[ 2. 2. 2] oct-3-yl am no] -3-525 (1

H benzi m dazol -2-yl }6-fluoro-7-[(2- ridinygy. leth lamno uinolin-2 1H -one
1864-[ (3S)- 1-azabi cycl o[ 22. 2] oct - 3-yl am noj - 3-488 (1

H benzi m dazol -2-yl)-6-fluoro-7-piperidin- 1- luinolin-2 1H -one

1876- chl or o- 3- ( 3H|i nildazolehyb4HRpidraraina-5FpeB24oxadi ol | p- 2 #B518e 18Bet hyl
1-[4-[(3S) - 1- azabilcycl o[ 2|dihyBiageinols-83640-\H-henzimlda3ei(sk
H benzi m dazol - 2- |l ) - 6- f | |y§aroinoRimetdink; Reatbhydatequi nol i h- 7-yl ] pi per| di ne- 4-
car boxl at e 1894- [ (|]3RY44 - apadmioy-&SHajom-2-[2]mpéridia- wy&minﬂ@)} -519383R1
H benzi m dazof - 2- yil ) - 6- ( 1Hbeleratrhideml-224]qligolim2{1H}odel H ) - one
1904-[ (3S)-1-azabilcyclo[ 2] 2. 2] oct-3-ylami no] -3-474 (1
H benzi m dazol - 2- yl ) 147 f | eanpnd-3-{1 Helendirmdazol-gwyl o | | n-2| 1 Hpsodne
1914-[ (3R) - 1- azabijcycl o[ 2jpror@dquitolig-2¢1Hroreo] - 532 3- (3H-|i m dazo[ 4,
5-b] pyridin-2-yl)-6-12-_trifluoroneth | _hen | uinolin-2Z 1H -one

1924-[ (3R) - 1- azabi{cy B[ 2p-amiveB-(3H bearimidgzotg41)-7- 357.1
3-(3Hi mi dazo[ 4, 5-|b] pyr i djpremoguinclig2[tH)-anet h to hen | dinolin-21 H)|-one
149  |4-amino-3-{5-bromo-1H-benzimidazol-2- 357.1
) yliquinolin-2(1H)-one
\ 150  iN,N-dimethyl-2-(2-oxo-1,2-dihydroquinolin- 3331
3-y)-1H-benzimidazole-5-carboxamide
151  ([4-amino-3-(5-thien-2-yl-1H-benzimidazol-2- 359.2
yllguinolin-2(1H)}-one
152 |2-(4-amino-2-oxo-1,2-dihydroquinolin-3-yl)- 384.1
N,N-dimethyl-1H-benzimidazole-5-
sulfonamide
153  |4-amino-6-iodo-3-[5-(4-methylpiperazin-1- 501 .1
y1)-1H-benzimidazol-2-yllquinotin-2{ 1H)-
one

154 |4-amino-3-(5-{2-[(dimethylamino)methyl}- 419.2
. |morpholin-4-yi}-1H-benzimidazol-2-
yhquinolin-2{1H)-one

Examples 155-270
i Examples 155 to 270 shown in the following Table were synthesized
using the methods described above such as Methods 1-15 and those set forth in the
5 Schemes and other Examples or modified as apparent to one of reasonable skill in

the art using commercially available materials.



#93et hyl 1-[4- [(38) 1-azabi cycl o[ 2. 2. 2] oct - 3-560 yl am no] - 3- (1

H benzi m dazol - 2-yl)-6-fl uoro- 2-oxo-1, 2-di hydroqui nolin-7-yl] pi peridi ne- 3-
carbo fate 1944-; 3R) - 1-azabicycl o[ 2. 2. 2] oct - 3-yl am no] -491 3-(1

H benzi m dazSYCHNI®-6-(4- eth | henyl quinolin-2 1 H)-one PCOSKOFLER) - 1
-azabicycl o[ 2. 2. 2] oct - 3-yl am no] -3-476 (1

H benzi m dazol - 2-yl )-6-fluoro-7-[(2- net H(‘)‘# ro lamno uinolin-2 1 H)-one

1964-[ (3R) - 1- azabi cycl o[ 22. 2] oct - 3-yl am n6f™-401 3-(1

H benzi m dazol - 2-yl } 5- met hyl qui nol i n- 21Hone

1974-[ (3R) - 1- azabEﬁaﬁip»é P. 2. 2] oct-3- yNameno] - 532 LC/MS m/

6- (2, 4-di chl orophenyl )-3t(3Hi md azo[4, 5- b p ridinj2- |(MHI+5]OﬁI n-2 1H
-one WD 02/ 22598 (- 1485 P 1-8Z5%Yclof2.2.2 ct— |

1984-[ ( 3R) - 1- azabi cycl o %_Iﬁﬁ%@ﬁh@aﬁb"[ 5 ,:{fgm'"‘("]l 47

H benzi m dazol - 2yl )-6-[ ﬁjdobmnfaiwgﬁpmg},g I en 1 ui no
1993- (1H- benzi m dazpdeg Z- Ml SCR):’Pé’za%i&EIB EX: |C_ A nl]liH
2004- hydr oxy-3- (1Him da@q 4, M P2 -y!}- i oI‘iH
2014- hydroxy-3-(1 Him dg m- b pyr| ul no
2024-[4-[ (3R - 1- az Iy .

H-benzi m dazol - 21yi )-5-flg
2034-[4-[ (3R) - 1- azabi cyc

158  |4-{(3R)-1-azabicy. 0[2.2.2]oct-3-ylamino}- 422
3-(1H-benzimidazol-2-yl)-6,7 -
difluoroquinglin-2(1H)-one
159 14-{(35)-1-azabicyclo[2.2.2]oct-3-ylamino}-3- 421
(1H-benzimidazol-2-yl)-7~-chloroquinolin-
2(1H)-one

160 14-[(3R)-1-azabicyclo[2.2.2]oct-3-ylamino]- 465
3-(1H-benzimidazol-2-yl)-6-bromoquinolin-
2(1H)-one

161 |4-[(3R)-1-azabicyclof2.2.2]oct-3-ylamino}- 411
3-(1H-benzimidazol-2-yl)}-2-oxo-1,2-
dihydroquinoline-6-carbonitrile

162 |4-[(3R)-1-azabicyclo[2.2.2]oct-3-ylamino}- 404
3-(1H-benzimidazol-2-y1)-6-fluoroquinolin-
2(1 H)-one

163  [4-[(3S)-1-azabicyclo]2. 2 2]oct-3-ylamino}-3- 447
{1H-benzimidazol-2-y!)-6,7- :
bis(methy!oxy)quinolin-2(1 H)-one
164 14-{(3R)-1-azabicyclo[2.2 2Joct-3-ylamino]- 455
3-{1H-ber “imidazol-2-yl}-6,7-
dichloroquinolin-2(1H)-one
165 |1-[4-[(3S)-1-azabicyclo[2.2.2]oct-3- 531
ylamino}-3-(1H-benzimidazol-2-y1)-6-fluoro- |
2-oxo-1,2-dihydroquinolin-7-ylpiperidine-4-
carboxamide

166  14-[(3S)-1-azabicyclo[2.2.2Joct-3-ylamino}-3- 478
(1H-benzimidazol-2-y1)-6-fluoro-7-[(3-
hydroxypropyljaming]quinolin-2(1H)-one
167  14-[(3S)-1-azabicyclo[2.2 2]oct-3-yiamino}-3- 448
(1H-benzimidazol-2-yl)-7-(dimethylamino)-
B-fluoroquinolin-2{1H}-one

168  |4-[(3R)-1-azabicyclo[2.2 2]oct-3-ylamino)- 404
3-(1H-benzimidazol-2-y1)-5-fluoroquinolin-
2(1H)-one

I n- 25§t|c- one

) P S ST,
e y%umcﬁgg_l n-6- 1 benz

bi ¢ aci d




ylgiam' no] - 3- (1 H benzi m dazol -2-yl)-5-fluoro- 2-oxo-1,2-di h droquinolin-6- I
benzam de 204N-{3-14-[(3R)-1-azabicyclo[2.2.2]oct-3-538 ylam no]-3-(1
-5-fl uor o-

3R) - 1-

H- benzi m dazo
acet am de 205

st

H benzi m dazol - 2-yl ) -5-fl uoro-

2- 0x0- 1, 2-di hydr oqui nol
azabi cyci o[ 22. 2] oct - 3-525 yl a
2-0x0-1, 2-di h dro uinol

[ n-g-
m no
n- 6- vyl

2064-[ 4-[ (3R) - 1- azabi cycl o[ 2. 2. 2] oct - 3- 523,y am no] - 3- (1

H benzi m dazol - 2-yl } 7-fl uoro- 2-o0xo-1,2-di h drouinolin-6- | benzoic acid

207N-{3-[4-[(3R)-1-azabicyclo[2.2.2]oct-3-538 ylam no]-3-(1

H benzi m dazol - 2- yl ) 1@9f |
acet am de 2084-[(3R)-1-az

H benzi m dazol - 2-

l)-7-ch

3IR)-Ragativydiof2 21 Pjoyt 8- gaumingt i
F3bi1evEneiid azoRRaite-@-y| am no] -
nitfaphényl)quinaii-B(1IkMoNnEqui nol i n-

511 3-(1
P(1H - one

2094-[ (3R) - 1- azabi
H benzi m dazol - 2-y
2104-[ (3R) - 1- azabi
H benzi m dazol - 2-y

cyero[ 2
|) - 2- ox
cyclo[ 2

| } 7-  meflofoquikblindd( A8

42 (39)0chzaBicytla[A. NBbckd Yadidal-3-
0t H-bénzithidazelr g7 gl
(@imeteRimido)¢igmamnb-617 3- (1

ndH one

491

i ne-7-carbpnitrile

2114-[4-[(3R) - 1- a
H-benzi m dazol - 2-y
2124-[ (3R) - 1- azabi

abygycl
|) - 2- ox
cycl o[ 2

@lL[6355- 124 A8icysloPRo2 B EasB/Hino}-3¢
01H-berzifidazOl DyIMEMAbId7-(1H!  be
ididdr 9ty BounbAieAehhd4 3- (1

1 471
nzam de

H benzi m dazol - 2-y
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6-chioro-3-[5-(4-methylpiperazin-1-yi)-1H-
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3-[5-(4-methytpiperazin-1-yi)-1H-
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benzimidazol-2-yl]-4-{[3-(4-
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2(1H)-one

257  |B-chioro-3-[5-(4-methyipiperazin-1-yl)-1H- 583
benzimidazol-2-yl]-4-{]1-
(phenytmethyl)piperidin-4-
ﬂ}amino}quinoiin—ZU H)-one
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leth lamno quinolin-2(1 H -one
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mb 02/ 22598 -150 Assay Procedures PC77US01/42131 In vitro kinase assays for
receptor tyrosine kinases The kinase activity of various protein tyrosine
ki nases can Qg neasured by providing ATP and a suitable peptide or protein
tyrosi ne-cont AP APH3® 5 substrate, and assaying the transfercobsopnsphat e
noiety to the tyrosine residue. Reconbinant proteins corresponding to the
cytopl asm ¢ domains of the flt-1 (VEGFRI])é KDR (VEGFR2), an-' hFGF
receptors were expressed in Sf9 insect ¢© Pr s usi ng a Bacul ovi rus
expressiua system (InVitrogen) and purified via Qu antibody interaction
(for A u-epitope tagged constructs) or by Blockfiffed 0 Chronat ography (for
Ri se tagged constructs). For each assay, ds were serially
diluted in DVMBQ then m xed with an appropriate kinase reaction buffer plus
ATP. Ki nase pro‘E?ﬁ°&HH“%ﬁ“ﬁﬁH?Bﬁ??ﬂ@éﬂﬁP%@¢h?ha@ed pepti de substrate were

added to give a final v@hipBagf : L were incubgted for 1-2
hours at room tenperature and 3?%’%835"’E%J“t@%g&‘a’ggfrf’?%%ﬁfﬁ‘s‘%ﬁmt of 45 nM
EDTA, 50 mV HepB&susd By jprovislingsh B pasck suitalie peprtidaiox pfofdin birbsinevRgtalrighsf erred.
to a streptavi dubspaRakgH ) | t e (Boehringer Mannheim and

i ncubated for 1 hour. Phadsg%g%g%ng{&re} &SP'%’EC 'BP%‘EB(J&‘“W&OS%&%S gd with the
DELFI A ti me- r efsrombindat portescemesponyiag enthe cMapihasit dogind)8f fe FHp! abel ed

ant i - phosphot yrQgj ' 6wt he nodification that the DELFIA
assay buffer vva(gﬁgggéfgérpelgﬁg%s g\nﬁghm?hrﬁéﬁl\ﬁﬁpémﬁé‘fme SHpraserd i AiY ineedy
dilution. Tine Cﬁ@s&;lngaoBa‘chlomrmpm,m&e:hqmili@ﬂ%cg% Xigi (ﬁ)}f{iﬁe&?fé%ﬂu DELFI A

fluoroneter. The. centration of each conpound nhibitron (I1Cso)
was cal cul at ed tilb%ﬁgrlfl-? flﬁggrﬁ%f 5@‘:‘%@@%??8%&‘% qegstsuctsipk byiMetal kmal ysi s

sof twar e. HPt - ChrdtRygraphgt (hr B1R e ABEMSIVES € FRS SR ' es pH
7.0, 2 nM MClz_ 1 a mw@I%IaF, 1 v DTT, ﬁ%%f%ﬂ%%g%w? BECATP,
and 0.42 M bi of' n-%ﬂ%%ﬂmﬂ With o gpprrpyiate kineSelfCHon iffenpis Wer e
added at 0.1 p@/NPL Kifaseprgigh Fhd 3@5pp£bpﬂia@g,édﬁj fa%ﬁ’%éﬁdﬁé@%mm 02@%@598

PCT/ USO1/ 42131 - 151 Each of the fol | owi ng compou synt hesf and
assayed using to give a final volume of 100 pL, reactions were incubated for 1-2 hours at room

temperature and stopped by the addition of 50 L of 45 mM EDTA, 50 mM Hepes
15 pH7.5. Stopped reaction mix (75 #L) was transferred to a streptavidin coated
microtiter plate (Boehringer Mannheim) and incubated for 1 hour. Phosphorylated
peptide product was measured with the DELFIA time-resolved fluorescence system
(Wallac), using a Eu-labeled anti-phosphotyrosine antibody PT66 with the
modification that the DELFIA assay buffer was supplemented with 1 mM MgCl: for
20 the antibody dilution. Time 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 analysis software.

Fit-1, KDR, and bFGFR kinases were assayed in 50 mM Hepes pH
7.0, 2 mM MgCl:, 10 mM MnCl, 1 mM NaF, 1 mM DTT, 1 mg/ml BSA, 2 pM
25 ATP, and 0.42 uM biotin-GGGGQDGKD YIVLPI-NHo. Flt-1, KDR, and bFGFR
kinases were added at 0.1 pg/mL, 0.05 pg/mlL, or 0.1 pg/ml respectively.



tﬁ% procedures described above:
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car boxami de; - 3- { &-{s2((dngmiiBROkheI ARl RANE T A7 B2l 10
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- no- 3-{5-1 3- (di get iyl arino) -1, gﬁnrmé? | é’.yﬁ§|’£3”ih beng i modar sy UZ1H)
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benzi ni dazol e- 6- ¢amhmad-{5-Ha iaphdinduRRy Pl BedAn AR LI AYECALRARN) - | H 20
ben2|n1dazo|-2-y|}-2%lk%§QU|noI|none' o ’
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uol i none; 4- ani n3{B¢3-dnib6Hi FHBHLAVING HBD)n 2RZ N Qs findied 5.2( |
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benzi m dazol 22- yFPRoR - leqifiiyrpStipolinyl)- 1H-benzimidazole-5-carbonitrile; 2-(4-
4-‘am no- 3- [ 5- ( 2- irineMkxd-11HiReRE 30 udR A4, N hihieflyvE Th-sdiy; A gk pone;
4-anino-3-{5-[3-%%@ﬁ%%pljdinyﬁ?prghoxﬁfqHﬁf%gﬁgﬁﬁizggg%@ﬂg%hﬁ%p
2-yl}-2(1 H)-quin we; %%:@:({gﬂdmmmﬂmmmmohgam)lbﬂcbpmg@jaahbu-
benzi mi dazol - 2- y{i}-22 malhdae! 1-PONS: n . a1 1L

4- ani no- 3- [ 5- (3, 5¥ di (Frr%'l[d)ﬁ?/ll “1-pi _pgfa; My Tye A diydro-3-quinolinyl)-1H

1H benzi mi dazol - EMiMdasglE-Gcagherintidauidn d-amincadr S16-BerpbelinglcEbatiyyabhy | - 4-
mor phol i nyl ) 20 H- henzidta2Zak-24 1y o - SHRLE I DN 2 4t

e phol | oyt ot Hhamzsaid: A-23 vy h]xfn?ﬂ{n%ED, HIRR5 NPT 2, 4-triazol-1-y1)-1B-

pi per azi nyl ) - | HBEHZRMFRIL 120 Hyp aolinobe; 4epuiimeB i timethylaminbyis-3- (1H 30
penzl m dazol | 2 viklaifdalbis s R oehRARA At s AL DOAdB G

benzi ni dazol - 2- yiepzimidazel Caylhvdii Phghinelinbies #hamid-3-2- L-hieayl)- 9 bbiaoii@azot-2-
4-ami no-3- (1H M}Pﬁﬁﬁﬁ&%ﬁolﬁ%{; S ihe* 215 5-0 33 otidiny propoxy]-1H-benzimidazol-

25 2-yl}-2(1H)-quinolinone; 4-amino-3-{5-[3-(4-morpbolinyl)propoxy]-1H-
benzimidazol-2-y1}-2(1H)-quinolinone; 4-amino-3-[5-(3,5-dimethyl-1-piperazinyl}-
1H-benzimidazol-2-yl}-2(1H)-quinolinone; 4-amino-3-[5-(2,6-dimethyl4-
morphol'myl)-1H—benzimidazol~2-yl]-2(1H)-quinolinonc; 4—a.min0-3-[5-(4-methyl-1;
piperazinyl)-1H-benzimidazol-2-y1}-2(1H)-quinolinone; 4-amino-3-(1H-

30 benzmdaml‘z'yl)-ﬁ-[h)’dmxy(OXido)amino]-Z{lH)—quinoIinone; 4-amino-3-(1H-

benzimidazol-2-yl)-5-[2-(4-morpholinyl)ethoxy}-2¢1 H)-quinolinone; 4-amino-3-(1H-
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-am no- 3- (I H
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6- chl or o- 3-2655- noiphae] NiES)yl-atableyclof2.2.2joct-3-ylamino)- -6-chloro-3-(5-morpholin-4-yl-
lH-benzimidazo]—Z-y])quinoIin—Z(1H)-one; 6-chloro-3-(5-morpholin-4-yl- 1H-
bcnzimidazol-2—yl)—4-(piperidin-3—ylamino)quinolin—Z( 1H)-one; 6-chloro4-{[2-
(dimeﬂlylamino)cthyl]amino}-3-(5-morpholin—4-yl—lH-benzimidazol—Z—yl)quinolin—
2(1H)-one; 4—[(3R)~1~azabi§yclo[2.2.2]oct-3-yiamino]—6—chloro-3—(5-m0rpholin—4-

30 yl-1H—benziuﬁdazol—Z-yl}quinolin-Z(lH)-one; 6-chioro-3-(5-morpholin-4-y}-1H-
benzimidazol-z-y])—4—[(piperidin—B—yhnethyl)amino]quinolin-?.(IH)-one; 6-chloro-3-



benzi ni dazol - 2-y1) - 4- (pi peri di n-4-yl ami no) qui nol i n- 2( 1H) - one; 6c¢hl or o- 3- ( 5-
mor phol in-4-yl- | H benzimdazol-2-yl)-4-[(piperidin-2-y
hnet hyl ) am no] qui nolin 25 2(1H)-one;
4-1(3S) - 1- azabiaopetse 2. 2. 2] oct - 3-yl am no] - 6- chl or o- 3- ( 5- noPEbObIR2B1 Y| -
1H benzi m dazol - 2-yl ) qui nol i n-2(1H) one; 6-chl oro-3-(5-norpholin-4-yl-1H
benzi m dazol - 2-yl ) -4- (pi peridin-3-yl am no)qw nol i n- 2( 1 H) one;
6- chl or o- 4- {[ 2-
(di met hyl am no) et hyl ] am no) - 3- ( 5- nor phol i n- 4 yl -1 H benzi m dazol - 2-yl ) qui nol
i n- 2(1H) - one; o s i -
4-[(3R) - 1- azabi c§ SHEPEPIg-45 1 begzimidazol 2-y1)-&-(Ripegidin-4ymethyhamingiquipolin-
yl -1 H-benzi m dazxiH2enet j-¢[(1RAR)-2-a@iriddyclahireylJamino }-6-chloro-3-(5-morpholin-4-y1-
6-chl oro-3-(5 ol i n- -AH . . i
benz! o dazol -2y DeRyeRgal ey Binoln 2 HDEaRgi ichamseRIP AT ReBiorg vt
6-chl oro-3 WO 021 Gaﬁﬁﬁhtﬂﬁﬁ-ﬂsﬂ-bé}ﬂ&ﬁ&azoﬂﬁﬂzl)étﬁndmtlmﬂb—bﬁk 4»&(93)12_;@1110 3-
H benzi m dazaql - %}B? pi i di n-4-yl nmet hy&) am no] qui nolin- 2(1H)-one;
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4-
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hyl but yl ] ami no} - 6¢hl or 0-3- benzi m dazol -
2(1H) - one; (ammomethy])pmpyl]a:mno}—6-chloro—3 (5~morpholm—4 yl-lH—benzmudazoI-zw

4- ({[ 4- (am ngreth Z,m, %t vk %qu -l iRetytiet AL Rk Biod s

yl -'1H benzi m da
6- chl or o- 3- ( 5- mjﬁaprpmhohnﬁa lHﬂhqnzumdazol—Z -yl)quinolin-2(1H)-one; 6-chloro-4-{[3-(4-

b d | - 2- -4 h 2
benz T2zl 2 MhantrhORL S B LA 0P B AR ZN0 - one
H- benzi m dazol - Z1)§@nglin-Z(tHRode; ﬁ-cBJ@:Ld—{)—(iamegpholm—ft yl-1H-benzimidazol-2-yh-4-{[1-
4- 1S) - 2- am nQ-y - hi

(5t tor phot 1 n- 4 rapFRERYPHE s St o RS b R0 el Fifg:s (5 morphotin-
6- chl 4- {153- (44¢- lﬁelbdn;ul'qnd rayl)-f-{ B-myd 1 n JaBinoin-NOHphed;
431 1 1 bongg i dosol 2 quisgl it one o

6- chl or o- 3- ( 5- rmrnL(?gﬂl‘)W CAZTEARYEf 5’9%‘[@‘{?6‘;{’ mis

(phenyl met hyl ) piyjegyi)eininodyuinolia 21 Hppoael i 6Adilldro-3 2 6 bidrplnim;4-yl-1H-benzimidazol-
6- chl oro-3-(5

4-yl -1 H benzi mn?fﬁ'ﬂ(ﬁymﬁ? S Ip el 2D sms p S1ebgiert-RgI W not i n-2(1 H)

-one; innidazol-1-yl)propylJamino}- 3-(5-morpholin-4-yl-1H-benzimidazol-2-yl)quinolin-

6- chl or o- 3- (5- Myr.RAOCLI Nn- 14 benzinii 2- ridin-|-

yl et hyl ) ani r@] ggpﬁﬂﬁnﬁ 62%1%?3 guorp olin-4- )ﬂal%‘lobCBZIDYIGQZOl 2 g/ )% [?p)P lﬁ 4d

g clhl) 021 o[? (5- g@mm@))amﬁquukmlm%zmnmm ai?ml}g({{z (memylmmo)emyuammz} {2[ 3 (1H
y pyri di m no].qui nol i n- or.o-

i mdazol - 1-yl )pr(g T#‘S ‘ﬁé’;llé%(’??“ﬁ%‘i‘%&y PRuBolprZ( qH)-oné; oo, {te-

H-benzi m dazol - Zuestly)- %igﬁﬂhlhﬂ-ﬂﬂHzlﬁeﬁfﬂmdhﬁﬁé-%rl)meﬂlyI;anuno}-B-(5-m01pholm—4 yl-

6- cbl or o- 3- (5- mprphol.i n-4-yl - 1H benzj m daz ){ di n- 4-
yhnet hy] ) ani no] dH t}tfngqnlxpagclﬂl)_qgwglm 2(1H)-one; 6- chloro—3—(5 morpho in-4-yl-1H-

6- chl or 0- 4- {s2- bEEihuMARMD ALl DYk Ry ey l)amino]quinolin-2(1H)-one; 6-chloro-3-
(5-morpholin-4-yl-1H-benzimidazol-2-y1}-4-(pyrrolidin-3-ylamino)quinolin-2(1H)-

qui nol i

one; 4-{[(1R,2R)-2-aminocyclohexyl]amino}-6-chloro-3-[5-(4-methylpiperazin- 1-
yD)-1H-benzimidazol-2-yl}jquinolin-2(1H)-one; 4-[(4-aminocyclohexyl)amino]-6-
chloro-3-{5-(4-methylpiperazin-1-y1}-1H-benzimidazo}-2-yl]quinolin-2(1H)-one; 4-
30 ({[4-(aminomethyl)phenyljmethyl}amino)-6-chloro-3-[5-(4-methylpiperazin-1-yl)-
1H-benzimidazol-2-yl]quinolin-2(1H)-one; 6-chloro-4-{{2-



(é nmor phol i n-4-yl -1 H benzi m dazol - 2-yl ) qui nol i n-2(1H)-one; 6-chloro-4-([(2-

met hyl - | -piperidin-4-yl-1 H benzimdazol-5-yl)nethy |]
am no}-3-(5-norphol in-4-y |- 1H benzinridazol -2-yl)quinolin-2(IH)-one;
6-chl or o- 3- (SWREMPEH i n-4-yl - 1H 25 PCT/US01/42131

benzi m dazol - 2-yl )-4-[(2-pyrrolidin-1-yl et hyl)am no] qui nolin-2(1H)-one;
6- chl or o- 3-
(5- nor phol i n- 4-yl - 1H benzi mi dazol - 2-yl ) - 44¢%yrrol i di n- 3- yl ani no) qui nol i n- 2(
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25 Each of the above compounds displayed an ICso value of Jess than 10
' #M with respect to VEGFR1, VEGFR2, and bFGF.

It shouid 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



net hyl pi perazi n-1-yl)-1H benzi m dazol - 2-yl ] qui nol i n-2(1H) - one; 4-[(3S)-1-
azabi cycl o[ 2. 2. 2] oct - 3-yl ani no] - 3- (1H benzi m dazol - 2-yl ) - 6-[ 4-

(et hyl oxy) phenyl ] qui nol i n-2(1H) - one; and 6-( 3-am nophenyl)-4-[(3S)-1-
azabi cycl o[ 2. dghaeds 3- yl ami no] - 3- (1H benzi m dazol - 2- yl ) qupewbidonsAsilH) - one.
25 Each of the above conpounds di splayed an | Cso value of less than 10 M
wth respect to VEGFRI, VEGFR2, and bFG-. It shoul d be understood that the
organi ¢ conmpounds according to the inventé®dn may exhibit the phenonenon of
tautonmerism As the chemical structures wthin this specification can only
represent one of t‘gg gos ible L #wqrrerlc forms, it WO 02/22F5?

PCT/ US01/ 42131 -Spg4db HOY 04, NFPCPITEICHRPASTI ABY RYORETG Pramt Sifpasses
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<151> 2000-09-11 <160> 2 <170> Patentln Ver. 2.1 <210> 1 <211> 15 <212> PRT
<213> Artificial Sequence <220> <223> Description of Artificial Sequence:
Synthetic peptide <220> <223> C-termandated <400> 1 dy Ay Ay Ay Gn
Asp Gy Lys Asp Tyr Ile Val Leu Pro lle 1 5 10 15 <210> 2 <211> 6 <212>
PRT <213> Artificial Sequence <220> <33> Description of Artificial

Sequence: Synthetic 6X H's tag <400> 2 Hs Hs Hs His HHs Hs 1 5 -165

What is clainmed is: 1. A conmpound having the structure |, a tautonmer of the
conpound, a pharnmaceutical ly accep¥aR¥EeLSAI¥Sof t he conpound, or a
pharmaceutical |y acceptable salt of the tautoner | wherein,
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Y is an -NR 12R13 group; Z is an NR14 group; Rl, R2, R3, and R4 may be the
sane or different and are independently selected fromthe group consisting
of H d, Br, F, I, -CN, -NQ, -0OH, -ORl5 groups, -NR16R17 groups,
substituted and unsubstituted am di nyl groups, substituted and unsubstituted
guani di nyl groups, substituted and udédbstituted primary, secondary, and
tertiary al kyl groups, substituted and unsubstituted aryl groups,
substituted and wunsubstituted al kenyl groups, substituted and unsubstituted
al kynyl groups, substituted and unsubstituted heterocyclyl groups,
substituted and unsubstituted am noal kyl groups, substituted and
unsubstituted al kyl am noal kyl groups, substituted and unsubstituted

di al kyl am noal kyl groups, substituted and unsubstituted aryl am noal kyl
groups, -166 subsywHabiedapned igisubstituted di aryl am noal kyl groups,
substituted and unsubstituted (al kyl) (aryl)am noal kyl groups, substituted
and unsubstituted heterocygl ~ R5, R,

R7, and R8 nmay be the zama %rddﬁ deigét\ﬁa ea?@%%%epen?ént y seFect ed from
t he group cocmmpbumd, a)phafmalteutieauy accdptablbi@a|t of Gh co@RbRndgooaps, - NR20OR21

groups, -SH, -SR22 gr.ou - S(=0) R2 rou S(=0) 2R24 groups, -CN,
substituted RPRIM [‘Jg?l& %?C&P(t%ﬁ?(ﬁaﬁﬁqth‘bf%ﬁ%@e Fsubstituted and unsubstituted
guani di nyl groups, substituted and unsubstituted prirfrary, secondary, and
tertiary al kyl groups, substituted and unsubskitutefl aryl groups,
substituted and wunsubstituted al kenyl groups, s {
al kynyl  groups, substituted and unsubstituted
substituted and unsubstituted al kyl am noal kyl
unsubstituted dial kyl am noal kyl gfoups, | subst|
aryl am noal kyl groups, substi tuteg :
groups, substituted and unsubs ;
substituted and unsubstituted
substituted and unsubstituted

R3

Rl groups,
substituted and

d unsubstituted
baryl am noal kyl

| ) am noal kyl groups,
groups, -C(=0O R25 groups,
, Substituted

wherein,
Y is an -NR'R" group;
Z is an NR™ group;

R', R?% R® and R* may be the same or different and are independently
selected from the group consisting of H, CI, Br, F, I, -CN, -NO,, -OH,
-OR" groups, -NR"®R"" groups, substituted and unsubstituted amidinyl
groups, substituted and unsubstituted guanidinyl groups, substituted
and unsubstituted primary, secondary, and tertiary alkyl groups,
substituted and unsubstituted aryl groups, substituted and
unsubstituted alkenyl groups, substituted and unsubstituted alkynyl
groups, substituted and unsubstituted heterocyclyl groups, substituted
and unsubstituted aminoalkyl groups, substituted and unsubstituted
atkylaminoalky! groups, substituted and unsubstituted dialkylaminoalky!
groups, substituted and unsubstituted arylaminoalkyl groups,



and unsubstituted heterocyclyl am noal kyl groups, substituted and
unsubsti tut ed hydroxyal kyl groups, substituted and unsubstituted al koxyal kyl
groups, substituted and unsubstituted aryl oxyal kyl groups, and substituted
and unsubstituted heterocyclyl oxyal kyl groups; RO is H Rl2 is selected from
the group consisting of H, substitutedo@nd unsubstituted al kyl groups,
substituted and unsubstituted aryl groups, and substituted and unsubstituted
het erocycl yl groups; R13 is selected fromthe group consisting of H,
substituted and unsubstituted alk groups, substituted and unsubstituted

|
aryl groups, substbstitited Wﬂﬁ%gﬁr{tﬂ diesdaménealid gepyps. gubshitited apd  al koxy

groups, -167 aryl . , St d i ed

het er ocycl yl al kyl 8%%%&@&@&%@'%’“!%&%%%% %Hggt?%?@#grﬁlﬁal kyl groups,
substituted and wmsuHssitiitedtheterabyolylakyhgraluly) and c0E0 )R Blgssugsst ed and
unsubstituted dial kyl am noal kyl groups, substituted and unsubstituted

| am | kyl bst i tut ed bstituted di l.am Kyl
G oups, | subst i ¢ 0t B4 B uABG et MaKCEAe SPRIA S NPT AHHPUORC R DRy

bstituted and i 1 G - bsti t d.snd.qp'?
Eﬁsﬁblstiut uted ar ;ﬁgna%glfgﬁﬁges@}%%ﬁ{ d an’zchﬁhgért'iﬁ?t%équli%?kyl anmi no
groups, substi t ut goupsd-NRLRSS gidupseeStdj SR gnbums, g8 PR gsoulps,i t ut ed and

bstituted | kyl I ' L =C=0H -C=0.-al kyl ,

e, (o LA Ui ek T S 75
-C(=0 NH( al kyl , TN MR -@{m—pb Kk i ,
- g(( :Og N( g?yl 312) gr @lpd?§ Slfbcﬁ%)@ﬁ( al k;?l%L%oggg/uﬁ)%u) tr"?)'rljlps, E E&(@Cs)j g%%%g%egygfyl
groups, -C(=0) - O am@upswhstidlied primoanys secapdaty,N(chteréary @l groups, oups, - (=0 -
N(aryb) (het of oby YT gPe At UAHbSTE B Girrmsapart il g ~ 979

ary eterocyc :
het er ocycl yl am noghdiitstiited RfkenSHEfdups UsGsstitdd Wi AsdubistiLred amyﬁ?pxyal kyl

groups, substituted and unsubstitUted al koxyal kyl groups, substituted and
unsubstituted arygroxpal sybstijutedmnd unsuibstided hetesacyatd groups, substituted

and unsubstituted alkylaminoalkyt groups, substituted and
unsubstituted dialkylaminoalkyl groups, substituted and unsubstituted
arylaminoalkyl groups, substituted and unsubstituted diarylaminoalkyl
groups, substituted and unsubstituted (alkyl){(aryl)aminoalkyl groups,
substituted and unsubstituted heterocyclylalkyl groups, -C(=0)R?®
groups, substituted and unsubstituted aminoalkyl groups, substituted
and unsubstituted heterocyclylaminoalkyl groups, substituted and
unsubstituted hydroxyalky! groups, substituted and unsubstituted
alkoxyalky! groups, substituted and unsubstituted aryloxyalkyl groups,
and substituted and unsubstituted heterocyclyloxyalky! groups;

R%is H:

R'2is selected from the group consisting of H, substituted and
unsubstituted alkyl groups, substituted and unsubstituted aryl groups,

and substituted and unsubstituted heterocyclyl groups;

R™ is selected from the group consisting of H, substituted and
unsubstituted alkyl groups, substituted and unsubstituted aryl groups,

substituted and unsubstituted heterocyclyl groups, -OH, alkoxy groups,



unsubstituted heterocyclyl oxyal kyl groups; Rl14 is H, R15 and R19 may be the
sane or different and are independently selected fromthe group consisting
of substituted and unsubstituted alkyl groups, substituted and unsubstituted
aryl groups, substituted and wunsubstituted heterocyclyl groups, substituted
and unsubstituted heterocyclylal kyl dfdups, -C(=OH, -C(=0) -al kyl groups,
-C(=0-aryl groups, -C(=O NH2, -C(=O NH(al kyl) groups, -C(=O NH(aryl)
groups, -C(=O N(al kyl)2 groups, -C(=O N(aryl)2 groups, -C(=0O N(al kyl')(aryl)
groups, substituted and unsubstituted am noal kyl groups, substituted and

unsubstituted al k§Iyasyn@aurs -Njin spbstitytassand un@mwaedr@eemquw ut ed

di al kyl | kyl kyl
g oups, “substi t ot SPBESHpSHERH A EE AL ARAORY Sy P BRIt e
and unsubsti t ut edaf@lukglbstituted) sikylamitdatkyl grounss substitaséd and ed and

unsubstituted heterocycl yl am noal kyl, substituted and unsubstituted
di het er ocycl yl ani Heswhsituted shialkylantinealkd @rewrs: ssbstitytadiand unsubstituted

(heterocyclyl) (al I :

(heterocycl yl )(aré )'%@mr?%gﬂ?ﬁ“ gat?éttaltéhfﬁ% 3'% nsugﬂégtduﬁ%gmg??("&'yal kyl
groups, substi tutgrﬂ;mdsubl&tﬂmeﬂlanﬂ @asubstitubed dhikylh(agyl pmpisoalkyldgreups ut ed and
unsubstituted aryl oxyal kyl groups, .and substituted and unsubstituted

het er ocycl yl oxyal Rybstitutedand lm%‘béﬁﬂ-'t?@@"‘ﬂﬁm'ﬁg greePsavbstiuted epdr ent and are
i ndependent | y Eﬁfﬁﬂ’s%ﬁtéargrglg@su?c? té%"@ﬁﬂéﬁﬁhf%ﬂ &Hd ths uted and

unsubstituted al groups unsubstitute aryfj groups, and
substituted and dmﬂqtmhlnmgredphemmsdmyedi phd ginsupstitutedrdiandamiio gmypbe t he

of Ty subst £ ut ecoRltdrg et vihsaued @ﬁ%aau%im%fgﬁs"e@é‘fuﬁ Bl s
o otps, - 020 1 Ry A LE’SI’GS’ ABrogts A SR N,
g(( 3 ml(ﬂg?wgflz) g?@(l?ﬁb)o aryCOraDpsiic G0 NHy, 60(3?0 NHI((aﬂQ)MmUbyJ )2 groups,

pél(g%))NH(aryl) groups, -C(=0)N(alkyl), groups, -C(=O)N(aryl), groups,
-C(=O)N(alkyl)(aryl) groups, -C(=0)-heterocyclyl groups, -C(=0)-0-
heterocyclyl groups, -C(=0O)NH(heterocyclyl) groups, -C(=0)-
N(heterocyclyl), groups, —C(=0)-N(aikyl)(heterocyclyl) groups, -C(=0)-
N(aryt)(heterocyclyl) groups, substituted and unsubstituted
heterocyclylaminoalkyl groups, substituted and unsubstituted
hydroxyalkyl groups, substituted and unsubstituted alkoxyalkyl groups,
substituted and unsubstituted aryloxyalkyl groups, and substituted and

unsubstituted heterocyclyloxyalkyl groups;
R™is H;

R' and R' may be the same or different and are independently
selected from the group consisting of substituted and unsubstituted
alkyl groups, substituted and unsubstituted aryl groups, substituted and
unsubstituted heterocyclyl groups, substituted and unsubstituted
heterocyclylalkyl groups, -C(=O)H, -C(=0O)-alkyl groups, -C(=O)-aryl
groups, -C(=0)NH,, -C(=O)NH(alkyl) groups, -C(=0)NH(aryl) groups,
-C(=0O)N(alkyl)> groups, -C(=O)N(aryl); groups, —C(=0O)N(alkyl)(ary!)
groups, substituted and unsubstituted aminoalkyl groups, substituted

and unsubstituted alkylaminoalkyl groups, substituted and



-C(=O N(al kyl) (aryl') groups, -C(=0 O al kyl groups, -C(=0O O aryl groups,
substituted and unsubstituted heterocyclyl al kyl groups, substituted and
unsubstituted am noal kyl groups, substituted and wunsubstituted

al kyl am noal kyl groups, substituted and unsubstituted dial kyl am noal kyl
groups, substituted and unsubstitutedlé8yl am noal kyl groups, substituted and
unsubstituted diaryl am noal kyl groups, substituted and unsubstituted

(al kyl) (aryl)am noal kyl groups, -C(=0 - heterocyclyl groups,

-C(=0) -0 heterocyclyl groups, -C(=0O NH(heterocyclyl roups, .

020 - N het o ooy engbsHEPR slaiatda Areng b lsERSE BpRybeiteigs,

-C(=0-N(aryl) (he rQu t4 e

hg'g er z)cygl y%/a?n'( no%’?@ﬁmgr%%%gf&-p%Bgé%SJg%{??tdlﬁj éﬂﬁrﬁﬂﬂjﬁﬁgs‘%}? lt%l‘ﬁt"g&dﬁ Rlyl

hygroxyal k)él g(rjouwjgsuhsh)étm:ljtbdchrmlnmsum&mbsdl '(alkm}f{dr)dt)alguinyaﬂkyb/g%rogpg,upsa
stituted and unsubstituted aryl ox r s, and substituted an

3gsubstgt ut ed he%léb%@ﬂlt@fjﬁ'@x%q%ptlﬁg‘ghﬁémwgm%&Slg?w‘%‘t'ﬁ?gaﬁﬁy be t he

diff t I4f : ; sistin

of T, - e af R sRien BRI AIdnaSkGE SEBSHRR AFuaSauaRRS! St ng

-N(aryl) 2 groups, (hetdpayélyl)jaikad)amingaleypsubstititedetret onsutisfittedr oups,

-N( het erocycl yl | kyl roups, - N(heterocyc ryl roups,

-NE hefteroczcl zl g(zﬁﬁﬁ%eiﬁgc'g')éﬁﬁiﬁmméﬂw}éh' Sﬁwg%{)éﬁ‘?f‘\éﬁétaaﬁp IOI groups,

substituted and 4Rk IdIbGSS, Hupktitited BRd unSlibstiites! hydidRrhIRN Groups,

unsubstituted al koxy ~ groups, substituted and unsubstituted aryloxy %['oups,

substituted and swhstibged tandashdubistiiubed aryoxya@tkol gegupsNEOH], subslitutad &
groups, -N(aryl)OH gr S, - Nal kyl ) O yl_groups, -N(aryl) O al kyl groups,
“N(al kyl ) O aryl glﬂ%%g’éf‘)'ﬂﬁﬁﬁ hﬁ%&Pﬁy@%ﬁw %?‘g?ﬁ)s; and R22' is selected from

the group consisting of substituted and unsubstituted al kyl groups,

substituted and uR¥uhsd REURRE 1R te SHrAE PP diffcpditt FidPatd m;;bggn@éR}gMnsubst I tuted

heterocycl yl groups; and further wherein at |east one of R7, or R8is
sel ect ed from t heselgeteddrarn ke groumcensistingsefi H.usuhstititad @andunsubstiuéad ani di nyl
gr oups,

alkyl groups, substituted and unsubstituted aryl groups, and substituted
and unsubstituted heterocyclyl groups;

R and R?' may be the same or different and are independently
selected from the group consisting of H, substituted and unsubstituted
alkyl groups, substituted and unsubstituted aryl groups, substituted and
unsubstituted heterocyclyl groups, -C(=0)H, -C(=0)-alkyl groups,
-C(=0)-aryl groups,-C(=0)NH,, -C(=O)NH(alkyl) groups,
-C(=O}NH(aryl) groups, -C(=O)N(alkyl), groups, -C(=O)N(aryl), groups,
-C(=O)N(alkyl)(aryl) groups, -C(=0)O-alkyl groups, -C(=0)0-aryl
groups, substituted and unsubstituted heterocyclylalkyl groups,
substituted and unsubstituted aminoalkyl groups, substituted and
unsubstituted alkylaminoalkyl groups, substituted and unsubstituted
dialkylaminoalkyl groups, substituted and unsubstituted arylaminoalkyl
groups, substituted and unsubstituted diarylaminoalkyl groups,
substituted and unsubstituted (alkyl)(arylyaminoalkyl groups, -C(=0)-
heterocyclyl groups, -C(=0)-O-heterocyclyl groups,
-C(=O)NH(heterocyclyl) groups, -C(=0)-N(heterocyclyl), groups,
-C(=0)-N(alkyl)(heterocyclyl) groups, -C(=0)-N(aryl}(heterocyclyl)

groups, substituted and unsubstituted heterocyclylaminoalkyl groups,



substituted and unsubstituted guani di nyl groups, substituted and
unsubstituted saturated heterocyclyl groups, substituted and unsubstituted
al kyl am noal kyl groups, substituted and unsubstituted dial kyl am noal kyl
groups, substituted and unsubstituted aryl am noal kyl groups, substituted and
unsubstituted diaryl am noal kyl groupss169substituted and unsubstituted

(al kyl) (aryl)am noal kyl groups, substituted and unsubstituted

het er ocycl yl al kyl groups, substituted and wunsubstituted

het er ocycl yl am noal kyl groups, substituted and unsubstituted hydroxyal kyl
groups, substi t ut edbstitatedrandbgnsubstivded hydxyalkiygrogpsupebstidutiedtandut ed and

unsubstituted aryl oxyal kyl groups and substi.tuted and uns fi,tuted

het er ocycl yl oxyaYHWLYtbS#@{fﬁg%IKQﬁfg(y! Q%m& 8%5&1&%&&3&(‘@ S:tl'g‘ﬁggl ected from
the group consi Stbﬂ&))@falmpﬁddﬂéﬂbﬂd suBBBtutEtP 8RG UhsubstHurdy| groups,
substituted and unsubstituted heterocyclyl groups, substituted and

unsubstitut ed het beleggeyolexyalkyl ggeunsis, - CQ(=OH, -C(=0) -aryl groups,
-C(=O NH2, -C(=O NH(al kyl) groups, -C(=O NH(aryl) groups, -C(=0O N(al kyl)2

groups, -C(=0 N( ahyd 3 ﬁm%a,st%s?:P% i@%%&/&(&gﬂkgmﬁgghg% substituted and

unsubstituted am ndal kyl™ groups, ed “and unsu Y AU ed

al kyl am noal kyl  gideppadestioséletiedefcbranide grouposdndistirgrofct 2INGYS, aNH(@lRYIXy |
groups, substituted and unsubstituted arylam noal kyl groups, substituted and
unsubst i tut ed di ag5AuRS rdE(ayh ggw&ﬁas[\l(%lb)ﬂ);thFPUP%d'\ﬁﬁw%@ﬂé%%%i tuted

al kyl) (aryl)am n u i bsyd

get e%loz:g/cl §| Zin‘i nogﬁdﬁw ”é%ﬁ@?“%%ﬁgﬁ ('b %ﬁg&%ﬁ%@%éﬁ(p%ﬁﬁgyclyl)(alkyl)

di het erocycl yl am graipsy IN@reternosyclgidasyl) grdupd, Mitheterouipdyl)t gioegs,

(Rt or ocycl Y1 ( ar SHOSHRMGBEANG syt aliiLoiaupbe anotGHRLL 1 Ut od

hydr oxyal kyl grou st Lt | ki I : S,

substituted and uﬁgﬁ%@@[&?gﬁ'?&?@ﬁy%ﬁ%b%%@gng#gggé étth}/%du?ggk&gnd

unsubstituted het groupgcbybstityiedkanid gnsuhstiutedNBRAGRRL ggrupsp subdtdutedrandr20 i s

neterbesel 31 T hopdb MRS oo s AR AL slas o
-N(arylYOH groups, -N{alkyl)O-alkyl groups, -N{aryl)O-alkyl groups,
-N(aikyl}O-aryl groups, and -N(aryl)O-aryl groups; and

R?? is selected from the group consisting of substituted and
unsubstituted alkyl groups, substituted and unsubstituted aryl groups,
and substituted and unsubstituted heterocyclyl groups;

and further wherein at least one of R®, R®, R’, or R® is selected from the
group consisting of substituted and unsubstituted amidinyl groups,
substituted and unsubstituted guanidinyl groups, substituted and
unsubstituted saturated heterocyclyl groups, substituted and
unsubstituted alkylaminoalkyl groups, substituted and unsubstituted
dialkylaminoalkyl groups, substituted and unsubstituted arylaminoalkyl
groups, substituted and unsubstituted diarylaminoalkyl groups,
substituted and unsubstituted (alkyl)}(aryl)aminoalkyl groups,
substituted and unsubstituted heterocyclylalkyl groups, substituted and
unsubstituted heterocyclylaminoalky! groups, substituted and
unsubstituted hydroxyalkyl groups, substituted and unsubstituted
alkoxyalkyl groups, substituted and unsubstituted aryloxyalkyl groups,

and substituted and unsubstituted heterocyclyloxyalkyl groups; —-OR"®



selected fromthe group consisting of substituted and unsubstituted

het erocyclyl groups, -C(=OH, -C(=0-aryl groups, -C(=O NH2, -C(=0 NH(al kyl)
groups, -C(=O NH(aryl) groups, -C(=O N(al kyl)2 groups, -C(=O N(aryl)?2
groups, -C(=O N(al kyl) (aryl) groups, -C(=0 O al kyl groups, -C(=0 O aryl
groups, substituted and unsubstituted178m noal kyl groups, substituted and
unsubstituted al kyl am noal kyl groups, substituted and unsubstituted

di al kyl am noal kyl groups, substituted and unsubstituted aryl am noal kyl
groups, substituted and unsub %i tuted di aryl am noal kyl groups, substituted

and gnsybsti g ut ﬁdgrqtmswlne;r@m R '@rﬁalﬁﬁewprrgt’rwgypmis ingt(ﬁ@uaﬁﬁtgted_ |
hydr oxyal kyl gr ouptd CENHRHAREARL b uat S B BB BT o oups, ¢

substituted and uRstEheEydIHiReUBsY, SubstitatddAnd LAtSstitetedsidtericyctyrikd/l
unsubsti tuted heter ocyclcél aI)I%:TJ/g(r oups, and substituted and_ unsubstituted

het er ocycl yl oxyal 858UR§s dulF =6)-2yIrospg -6 NiteerdrR)RHEBIKYY sel ect ed

f th |, SL - - \NH - | :
el kyl) 9 or oupsd e RPar o TN G Erouinky e Malk s s, St-8)Kidrf ©1PS
- NH(het erocycl yi ) gapupspsC(=Q¥N{alkgh(rylg brdupsabbstitutegr angpansubstituted
-N(heterocyclyl) (aryl) groups, -Nheterocyclyl) ps substituted and

2
unsubst it ut ed” ar yRMQAIRE graupstsubstittéediand Uﬂﬁ%%g@ﬁ%ﬁﬁlkﬂam@ﬂ%&x} groups, and

substituted and u t h:.ﬁi?e #ﬁfs ound of claim
1, wherein R 12 aﬁgj{%%?,bg?%{ﬁgtgfjh gﬁ) eklgjgﬁggﬁ@%?%cc@@n%i erein one of
R 12 and R 13 is dubdtiutedmpuboasudistititad mrdamioaleil grdvips, subslitatddeand r om t he

group consisting of F, Cl, suybstitute nd unsubstituted al koxy. . groups,
substituted and uHE%HR%"FW&%HB'HL’%'PQE&&F@’P&Pﬁo&ﬁ’%‘?‘&ﬁﬂ@,ﬂdmpﬁ"ﬁ'ﬁ and

unsubsti tuted het , td : i ed

al kyl am noal kyl gﬁgﬁggghyggg???lgile@gﬁﬁ é&%ﬂﬁ-ﬂ%@?ﬂ?&@@??ﬁ%ﬁd yl am noal kyl
groups, substi t ut ketesockayismireddlkyl geol s, glbstitotea &yd ugsubgigytedubst i t ut ed and
unsubstituted dial,k

. Kyl am noal kyl groups, y ed .and un ituted
i ar'yi am noal kyl - §helReCyduam Healumriis Bsbbsd Andamsubsiuf ¢
(al kyl) Caryl) am ngadtédcyciyl)(alkyl)aminoalkyl groups, substituted and unsubstituted

(heterocyclyl}{arylyaminoalkyl groups, substituted and unsubstituted

hydroxyalkyl groups, substituted and unsubstituted alkoxyalkyl groups,
substituted and unsubstituted aryloxyalkyl groups, and substituted and
unsubstituted heterocyclyloxyalkyl groups; -NR?°R*' groups wherein
R® is selected from the group consisting of substituted and
unsubstituted heterocyclyl groups; -NR?°R?' groups wherein R?! is
selected from the group consisting of substituted and unsubstituted
heterocyclyl groups, -C(=0O)H, —C(=O)-aryl groups, -C(=O)NH,,
-C(=O)NH(alkyl} groups, -C(=O)NH(aryl) groups, -C(=0)N(alkyl),
groups, -C(=0O)N(aryl), groups, -C(=O)N(alkyl)(aryl) groups, -C(=0)0O-
alkyl groups, -C(=0)O-aryl groups, substituted and unsubstituted
aminoalkyl groups, substituted and unsubstituted alkylaminoalkyl
groups, substituted and unsubstituted dialkylaminoalkyl groups,
substituted and unsubstituted arylaminoalkyl groups, substituted and
unsubstituted diarylaminoalkyl groups, substituted and unsubstituted
(alkyl)(arylyaminoalkyl groups, substituted and unsubstituted
heterocyclylaminoalkyl groups, substituted and unsubstituted

hydroxyalkyl groups, substituted and unsubstituted alkoxyalkyl groups,



groups, substituted and unsubstituted al kyl am noal koxy groups, substituted
and unsubstituted aryl am noal koxy groups, substituted and unsubstituted

di al kyl am noal koxy groups, substituted and unsubstituted diaryl am noal koxy
groups, and substituted and unsubstituted (al kyl) (aryl)am noal koxy groups. 5.
The conpound of claim1l, wherein Rl id7%elected fromthe group consisting of
H,  substituted and unsubstituted al koxy groups, substituted and
unsubstituted heterocyclyl al koxy groups, substituted and -172 unsubstituted
het erocycl yl oxy groups, substituted and unsubstituted heterocyclyl groups,

substituted and uagwguietdmn;ﬂumuaﬂtlmﬁ@wluwa"g\ﬂ@J@@ps sypsttuted,ged and

aryl an noal kyl - or BupeeetisBRetERel O R RTinst HER b e B9 arm moal iyl
groups, substit ut adsmsiutmt@auteﬁéﬂdcyélwd)xgalaylygr@up@ﬂ@idq(t( @)Réﬁgmup%ubst i tuted
and unsubstituted (alk lclf}azlgk%ﬁgream noal roups, substl tuted a

unsubstituted al ki &Fﬁ*lﬁ Q?Q@Jﬁy’n tgﬁlﬁ@ﬂﬂ gersistingof HnM&rNﬂ'ﬁﬁ@'@W)

aryl am noal koxy g t u am noal koxy
groups, and substptgu[{beéd @1 ﬁh&ﬂ%ﬁ‘?ﬁ algﬂfzﬁ?r? a%ﬁg @‘J’gr oups. 6. The
conpound of cl ai mN(alkyngamsd) rgrllpssmhetﬁre@ydiyipmdu@e rg;(rl-retmocpcﬂyl) (atkytlg of H,
F, d, -NO2, substituted and unsubsti tuted heterocowé/yﬁékoxy groups, and

substituted and uBEHRS: ri(RederoryelsbiGEyle graupsq riiiiste JOYRSound of claim
1, wherein at | ea§ﬁb§{ﬂﬁ‘ﬁe‘afar%5un§ﬁ)séltﬁ%ﬂ atl ﬁi‘)un Hl.l&?éd LHged or

unsubstl tuted heterocyc rou cI alm /7, wherein at
| east one of RS, subd’ﬂutedrarﬂ&xygrw;m;laﬂdlmmshtmeﬂ andsmisabstitutesd

het er ocycl yl grou | east one 0 or N atom 9. The compound of
claim1, wherein Ef’qr&&gﬁﬂ)ﬁ a”%? R5, R6, R7, or R3 is a substituted or

unsubstituted heterocyclyl group selected fromthe group consisting of
nor phol i ne, pi perazinep pi pq’hbcﬂdﬁr@pomﬁdréfcﬁlélm Pewhé P rRO? BREIR'Pare BHEH

honopi perazi ne. 10. The conpound claim?9, wherein at [east one of R5, R6,
H.
3.  The compound of claim 1, wherein one of R'? and R™ is
H.
4, The compound of claim 1, wherein R' is selected from the

group consisting of F, Cl, substituted and unsubstituted alkoxy groups,
substituted and unsubstituted heterocyclylalkoxy groups, substituted and
unsubstituted heterocyclyl groups, substituted and unsubstituted
alkylaminoalkyl groups, substituted and unsubstituted heterocyclylaminoalkyl
groups, substituted and unsubstituted arylaminoalkyl groups, substituted and
unsubstituted dialkylaminoalkyl groups, substituted and unsubstituted
diarylaminoalkyl groups, substituted and unsubstituted (alkyl){(aryl)aminoalkyl
groups, substituted and unsubstituted alkylaminoalkoxy groups, substituted
and unsubstituted arylaminoalkoxy groups, substituted and unsubstituted
dialkylaminoalkoxy groups, substituted and unsubstituted diarylaminoalkoxy
groups, and substituted and unsubstituted (alkyl)(aryl)aminoalkoxy groups.

5. The compound of claim 1, wherein R' is selected from the
group consisting of H, substituted and unsubstituted alkoxy groups,

substituted and unsubstituted heterocyclylalkoxy groups, substituted and



R7, or R8 is a substituted or unsubstituted heterocyclyl group selected from
the group consisting of substituted and unsubstituted norpholine groups, and
substituted and unsubstituted piperazine groups. 11. The conpound of claim
10, wherein R1 is F. -173 12. The conmpound of claim 10, wherein R2 is H 13.
The conpound of claim 10, wherein R12-1d2d R13 are both H 14. The conpound of
claim1, wherein at |least one of Ror R7 is selected fromthe group

consi sting of -NR20OR21 groups wherein R20 is selected fromthe group

consi sting of substituted and unsubstituted heterocyclyl groups; and - NRROR21
groups wher eMRSyBstityted igtarocyelyioxy arewRs, sybstityiectar é'ﬂFHBS%B?’teé’ubsti tuted and

unsubstitute L i m noal kyl

groups, subs Fﬁ%gﬁﬁg&y%sﬁ%&%?@ﬁq ég@y}%&éﬁl&ﬁgng grod’%@@'ﬂfiti tuted

and unsubst i substiutedi aidyhsubstihzed eterooygglamsndekyl tgroeps , aaub stivdertband t ut ed

aryl am noal kyl I , substityuted and uns tituted djary|am noal kyl

gr gup;, subsif'PW}?%@Jutgarﬁﬂ'@ﬁgU‘B%'RY'thPHBS-(Sé’IQ?ﬁF”;?%?QTj)ué'ﬁf’hggmﬁ)‘{n gr oupg,

substituted gy | , BEbSHARAAN AR IIARkIKH dQRSinoampst 1 tuted and
t¥y roxyal’k an

unsubstitute roups, substitute unsubstituted al koxyal kyl
groups, subgtaupst sdbstitdtegdrandensubstibuted (glkph(aay Jarmingatypgroupsbst i t ut ed and

unsubsti tuted heterocyc|yl alky. ro and, substituted apd, unsubstituted
et or ocycl yi Ygatse Aot S AR TmBANE Y ransh ALpRtLIgLRNT Ry <
sel ected fr 0Hhsﬁwitlﬂb_atmw@ﬁﬂﬁwkbmgﬂfup_E; sibstitdteBdrid Whebshfidegnsubst i t ut ed
al koxy groups, substituted and unsubstituted heterocyclyl al koxy groups,

substituted diakylaminoaitaixygredpsieanst supstituted gndumsubstitoded t ut ed and

unsubsti t ut eg. rﬂl gﬁrl]arﬂ(noal I_k | groups, substituted and unsubstituted
het er ocycl yl [AH8 k?ﬁ O)S'r%gég:s'substitut ed and unsubstituted aryl am noal kyl

groups, substituted and unsubstituted dial kyl am noal kyl groups, substituted

and unsubstituted di agyl aniThealosypougidosfsains ubshéitein RY igBlcdmifpohithgt ed
(al kyl) (aryl)am noal kyl groups, substituted and unsubstituted
al kyl ani noal REMP eANsiIING %fd'tb-sf?,i €l tN@2, substituted and unsubstituted

heterocyclylalkoxy groups, and substituted and unsubstituted heterocyclyl

groups.

7. The compound of claim 1, wherein at least one of R®, R®,

R’, or R¥is a substituted or unsubstituted heterocyclyl group.

8.  The compound of claim 7, wherein at least one of R®, R®,
R’, or R¥is a substituted or unsubstituted heterocyclyl group comprising at

least one O or N atom.

9. The compound of claim 1, wherein at least one of R®, R?,
R’, or R® is a substituted or unsubstituted heterocyclyl group selected from the
group consisting of morpholine, piperazine, piperidine, pyrrolidine,

thiomorpholine, and homopiperazine.

10.  The compound of claim 9, wherein at least one of R®, RS,
R’, or R®is a substituted or unsubstituted heterocyclyl group selected from the
group consisting of substituted and unsubstituted morpholine groups, and

substituted and unsubstituted piperazine groups.

11.  The compound of claim 10, wherein R is F.



and unsubstituted aryl am noal koxy groups, substituted and unsubstituted

di al kyl am noal koxy groups, substituted and unsubstituted diaryl am noal koxy
groups, and substituted and unsubstituted (al kyl) (aryl)am noal koxy groups.
-174 16. The conpound of claim 14, wherein Rl is selected from the group
consisting of H substituted and unsud334 tuted al koxy groups, substituted
and unsubstituted heterocyclyl al koxy groups, substituted and unsubstituted
het er ocycl yl oxy groups, substituted and unsubstituted heterocyclyl groups,
substituted and unsubstituted al kyl am noal kyl groups, ubstituted and
unsubstituted heterocy&Ryl athaseraaungrafgirim EQ(J:%MTBU‘[ isaHd unsubsti tut ed
aryl am noal kyl groups, substituted and unsubstituted dial kyl am noal kyl

groups, substituted a“‘i‘%‘“‘f’ﬂﬁ%&r&ﬁo%p%f%éﬁhﬁ% %%ﬁigfgéﬁ@l;&aa grnsegpahi tuted

and unsubstituted (al kyl) (aryl)am™moal’Kyl™ gr oups,
unsubsti tut eH. al kyl am noal koxy groups, substituted and unsubstituted
aryl am noal koxy groups, substituted and unsubstituted dial kyl am noal koxy

roups, and substituted,and_unsubstituted .di aryl am noal ko r s. 17. The
gorrpgund of claim 14, aﬂer eFHeﬁﬁm@@gléﬁ%W fl-r figreima Pﬁﬁ%”"geﬁéigé’fi ng of H,
F, d, -NOQ,R$§b§é|b&%fd%ﬁnﬂe@Wé&héimr@dof heRREE ¥Rl sAvkerein B2Ops, and

substituted and unsubstituted het'erocycl _groups. 18." The conpound of claim
14, wherei n &dlectddrarh3heigeotm chnsistingof subshituted @adtursabstitokedi| at i on,

I Si t d f f clai 1-18 4 ' ' ith
phar maceut cAP/OGRBA oS SBAN aR” QBB RCL MR RECiR TN ol ai
1-18 in the Ligal dBilistitlg &%nuﬁgfitutc;@é-ana RRstB&itGled RiteFRTERYGOUPS, any one of

|
claims 1-18 ¥n the preparation of a nedicament for usé in treating cancer.
substituted and unsubstituted aminoalkyl groups, substituted and

unsubstituted alkylaminoalkyl groups, substituted and unsubstituted
dialkylaminoalkyl groups, substituted and unsubstituted arylaminoalkyl
groups, substituted and unsubstituted diarylaminoalkyl groups, substituted
and unsubstituted (alkyl}(aryl)aminoalkyl groups, substituted and
unsubstituted heterocyclylaminoalkyl groups, substituted and unsubstituted
hydroxyalkyl groups, substituted and unsubstituted alkoxyalkyl groups,
substituted and unsubstituted aryloxyalkyl groups, substituted and
unsubstituted heterocyclylalkyl groups, and substituted and unsubstituted

heterocyclyloxyalkyl groups.

15.  The compound of claim 14, wherein R' is selected from
the group consisting of F, Cl, substituted and unsubstituted alkoxy groups,
substituted and unsubstituted heterocyclylalkoxy groups, substituted and
unsubstituted heterocyclyl groups, substituted and unsubstituted
alkylaminoalkyl groups, substituted and unsubstituted heterocyclylaminoalkyl
groups, substituted and unsubstituted arylaminoalkyl groups, substituted and
unsubstituted dialkylaminoalkyl groups, substituted and unsubstituted
diarylaminoalkyl groups, substituted and unsubstituted (alkyl)(aryl}aminoalkyl
groups, substituted and unsubstituted alkylaminoalkoxy groups, substituted
and unsubstituted arylaminoalkoxy groups, substituted and unsubstituted
dialkylaminoalkoxy groups, substituted and unsubstituted diarylaminoalkoxy

groups, and substituted and unsubstituted (alkyl)(aryl}aminoalkoxy groups.
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16.  The compound of claim 14, wherein R' is selected from
the group consisting of H, substituted and unsubstituted alkoxy groups,
substituted and unsubstituted heterocyclylalkoxy groups, substituted and
unsubstituted heterocyclyloxy groups, substituted and unsubstituted
heterocyclyl groups, substituted and unsubstituted alkylaminoalkyl groups,
substituted and unsubstituted heterocyclylaminoalkyl groups, substituted and
unsubstituted arylaminoalkyl groups, substituted and unsubstituted
dialkylaminoalkyl groups, substituted and unsubstituted diarylaminoalkyl
groups, substituted and unsubstituted (alkyl)(aryl)aminoalkyl groups,
substituted and unsubstituted alkylaminoalkoxy groups, substituted and
unsubstituted arylaminoalkoxy groups, substituted and unsubstituted
dialkylaminoalkoxy groups, and substituted and unsubstituted

diarylaminoalkoxy groups.

17.  The compound of claim 14, wherein R? is selected from
the group consisting of H, F, CI, -NO,, substituted and unsubstituted
heterocyclylalkoxy groups, and substituted and unsubstituted heterocyclyl

groups.

18.  The compound of claim 14, wherein R'? and R are both

19. A pharmaceutical formulation, comprising the compound
of any one of claims 1-18 in combination with a pharmaceutically acceptable

carrier.

20. The compound of any one of claims 1-18 in the treatment

of cancer.

21.  The use of the compound of any cne of claims 1-18 in the

preparation of a medicament for use in treating cancer.
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22. 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
guinolinone compound is formed and the 4-amino substituted quinolinone

compound comprises a benzimidazole group.

23. The method of claim 22, wherein the substituted or
unsubstituted 2-benzimidazolyl-2-acetate is a substituted or unsubstituted

ethyl 2-benzimidazolyl-2-acetate.

24. The method of claim 22, wherein the substituted or
unsubstituted 2-benzimidazolyl-2-acetate is reacted with the substituted or

unsubstituted 2-aminobenzonitrile in the presence of the base.

25. The method of claim 24, wherein the base is lithium

bis(trimethylsilyl}amide.

26. The method of claim 22, wherein the Lewis acid is tin

tetrachloride.

27.  The method of claim 22, 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.

28.  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.

29.  The method of claim 28, wherein reacting ethy! 3-ethoxy-
2-iminopropanoate hydrochloride with a substituted or unsubstituted 1,2-

phenylenediamine comprises stirring the ethyl 3-ethoxy-2-iminopropanoate
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and the substituted or unsubstituted 1,2-phenylenediamine in ethanol at a

temperature of 90°C.

30.  The method of claim 28, further comprising reacting ethyl
2-cyanoacetate with ethanol to form the ethyl 3-ethoxy-2-iminopropanoate

hydrochloride.

31.  The method of any one of claims 22-30, wherein the 4-
amino substituted quinolinone compound is 4-amino-5-fluoro-3-[5-(4-
methylpiperazin-1-yl)-1H-benzimidazol-2-yl]quinolin-2(1H)-one or a tautomer

thereof.





